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Technical Filed of the Invention

The present invention relates to a novel carboxylic acid
compound useful for prevention or treatment of hyperglycemia,
hyperlipemia and inflammatory disease, a salt thereof or a

hydrate of them, and to a medicament comprising them.

Prior Art

Diabetes mellitus refers to a durable hyperglycemic
condition attributable to the absolute or relative shortage of
intrinsic insulin (blood glucose-depressing hormone produced
and secreted from Langerhans islet P cells in the pancreas),
and in this disease, metabolic abnormalities caused by this
condition appear as various morbid states.

Diabetes mellitus is classified roughly into insulin
dependent diabetes mellitus (IDDM) that is type 1 diabetes
mellitus, for treatment of which insulin administration is
absolutely necessary, non insulin dependent diabetes mellitus
(NIDDM) that is type 2 diabetes mellitus, and other diabetes
mellitus (secondarydiabetesmellitus; diabetesmellitus occurs
as one symptom of other diseases).

Inparticular, aslife-styleismodernized, NIDDMis rapidly

increased due to overeating and lack of exercise, thus causing
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dependent diabetes nellitus (IDDM that is type 1 diabetes nellitus, for
treatnment of which insulin admnistration is absolutely necessary, non

i nsulin dependent diabetes nellitus (NNDDM that is type 2 di abetes

mel litus, and other diabetes nellitus (secondary diabetesnellitus;

di abetesnel litus occurs as one synptom of other diseases). In particular,
as life-style is nodernized, NNDDMis rapidly increased due to overeating
and | ack of segxépdiBeoblems dHuskedDPM ogcysesi apiptpbiemnignts NIDNMccurs
mainly in infants, N DDM occurs in m ddl e-aged or elderly persons, to
account feccuys anj viddyeohgddabet etderlyipessoms Japaricequnts fgai dhehat

NI DDM occurs ow ng to insulin function-suppressing factors (insulin

resi st ancapjsowdh yasf odirkett¢ pgnel lddksofinexapense, I todsspajdaph s tNIEY®! i n
addition to hereditary factors. Since excessive intake of calories and
obesity resghtrisngwvingm¢ delsudfirefonctsenapeppetasidgt badiabet @ awlin tus as
descri bed above, the therapy is based on 3 kinds of therapies, that is,
dietary thesapyancedr ebsh 2paregneatridiahdmskhefapyer¢bsey evhes ey @nat e not
a few cases where dietary therapy and exercise therapy are hardly to
conduct betzese déh addigdosade iheredd tagybdrcsorser sons of advanced age in
this aging society in recent years. In chenotherapy of NIDDM sulfonyl urea
(SU) nedi ci nesStued ewcars g dimitdke Cfil of ppopasi ated ik Sid vazasiudd: iaved

Bi guani de (BG nedicines such as Metform n hydrochl oride and Buf orm n have
been usedfzeomordaickblodo@xgirgdsee agepredadrnds tobgti abled espmeild idust @sof NI DDM
is characterized by insulin deficiency and insulin resistance, and it
cannot bedsaicd ibleght abpve sU e dingnaey $5ibpased iary 3i hsnds ok ddreg@irdresf,r om
pancreatic (3 cells are effective therapeutic nedicines for patients with
Nl DDM cond@heitoas - wAdebarfiethasapyn exeretsothptantt iand ichefpsithemapyadequat e
bl ood gl ucose control is not achieved in target organs due to insulin

regi stance, tHiRWpEe ¥ thheke Bgsenglty aehew. CaRes HErere K BE R dhen®yY may
permt the onset of lactic acid 2 acidosis, so use of such nedicines is
limited tang &¥9u%ise EResAPY anuberdly torrandutehpeansesit an iasueagesever

hypogl ycem a as a side effect. To solve these probl ens, devel opnent of
chem cal sifi fhegrumber of persons of advanced age in this aging society

in recent years.

In chemotherapy of NIDDM, sulfonyl urea (SU) medicines such
as Tolbutamide, Chlorpropamide and Tolazamide and Biguanide
(BG) medicines such as Metformin hydrochloride and Buformin have
been used as oral blood glucose depressants, but themorbid state
of NIDDM is characterized by insulin deficiency and insulin
resistance, and it cannot be said that the SU medicines
stimulating insulin secretion from pancreatic B cells are
effective therapeutic medicines for patients with NIDDM
condition, where the insulin secretion potential is well but
adequate blood glucose control is not achieved in target organs
due to insulin registance, thus permitting hyperglycemia.

Further, the BG medicines may permit the onset of lactic acid
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new wor ki ng nmechani sm s advanci ng, and t hi azol i di ne derivatives such as
Troglitazone, Pioglitazone and Rosiglitazone are called insulin
sensitizers, and these chemicals recently attract attention because they
can aneliorate insulin resistance (or enhance the action of insulin) and

| ower bl ood gl ucose without pronoting secretion of insulin fromthe
pancreas. It has been reveal ed that these thiazolidine-type chemcals

i nduce di fofcdrderitiisat $@ N sefohah pbdAcds inafol 2XAMDEedited cegdrilorexientan

i ntranucl ear receptor PPARy (peroxisome proliferator-activated receptor
gamma: a tHuridedpttihess cheptiee lisnpdteancanseddseverenhypegbyicemia as

adi pocytes) (J. Biol. Chem, 270, 12953-12956, 1995). By the

di f f er ent iaatsisle off fmatadi pocytes, i mmature and smal | adi pocytes with | ess
secretion of TNFa, FFA and leptin are increased thus resulting in

anel i oration oToi sslvée thess siroitlemsihidersiliogpmea tdefi chemieslsuehthsat he
above Troglitazone, Pioglitazone and Rosiglitazone al so act as agonists for
PPARY, t o nswwbikinpmeehbadsmdfs atedhoingi agdithd@lziod iddsiesdenteat Bess des
PPARy, PPAR subtypes such as (err) etc. have been found, any of which

regul at e eywtessiToeddfitgeres,i PvogVeta zon¢ iapdReet abbt & zone are ¢whiddgy of
each subtype anong different biological species is higher than the honol ogy
of these suistwiges sensitizdrs sand sfwdeschamidala reeypgekt attiriat ri buti on
of each subtype in tissues, PPAR(err) is |located substantially in adipose
ti ssues watterRRAR decpusectheynapnl gmehiehatei vesyulheares istlkéeineys and
therefore it was considered that each subtype has an i ndependent function.

I n recent gpdwrse thehast berrfr ansaldn)t aad RN dlopdnalnEgseaedi thawt | i pid
anabol i sm by pronoting expression of a group of genes for LPL, acyl-CoA

car boxyl agonerBm etsecnad iconvadr tingwicigs & Ham ¢he maharistoring the 1ipid,
whil e PPAR(err) nediates |ipid catabolismby regul ating expression of a
gene group i nvétves been neuralef that Yheee 8 ipged iddnes tape eheniatd bh
thereof to deconpose |ipid. Mreover, researches concerning relationships
bet ween pamduad difSapeppéatapnrHARIAROCYALSe UBN Y iSsdbddd hgeert%eml% del y
conducted in recent years ( J. Med . Chem , 2000, 4 3 ( 9 ) , 527-550;
Trends Carvdido\eas d.ntveduclz300, rerep i3 REAFY) (pAgorkisamel i di ne derivatives
acting as PPARy and a dual, agonjsts, conpounds disclosed in e.g. JP-A

9- 48771 ald Uddifatr@asddy SN2 K Folrt S SRR Elensi ti zers
havi ng a carboxylic acid nmoiety in their structure (Current Pharnmaceuti cal
Desi gn, 2,faqkar ipesrigpt ﬁ@@G%/lfBﬁi%?ﬁrbta%ﬁtcl%‘ WEdPEiRAFYEREM §¥rPiBtters,

6, No. 17, p2121-2] 26, 96; 0075103; W9918066:  _W9916758). Hawever,

it has beétSepord’dd t 953‘&@:;’%2 eni‘cal’s abYi hfcadibbRr" 5481 s Lause
hepati c damage,.and thus shoul d be carefully. used, so.cg m cal s satisfactory
'n bot h t REFABHIICY (T RV T SPEE B Rt P RGP e EBAFERF e 1| not
Obtalned'6% TNFoa, FFA and leptin are increased thus resulting in

amelioration of insulin resistance.

Thiazolidine derivatives such as the above Troglitazone,
Pioglitazone and Rosiglitazone also act as agonists for PPARy,
to exhibit the effect of ameliorating insulin resistance.

Besides PPARy, PPAR subtypes such as a, B(8) etc. have been
found, any of which regulate expression of genes involved in
lipid metabolism. The homology of each subtype among different

biological species is higher than the homology of these subtypes
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Further, conpounds having a carboxyl group instead of a thiazolidinyl group
are nerely presented in literatures and not marketed. Further, there is no
report show ng that such conpounds can be used as PPARy and a dual
agonists, and as a matter of course, their (err) triple agonist action is
not known. However, it is also estimated that the toxicity of PPARy

agoni sts descri bed above is the unique one derived fromthe thiazolidine
moi ety, abhd e FamPPed Sxhidbidt Whght hesapel et adigr iputhl e mdweschuct ur e
in place of the above structure can be found, the conpound can be expected
to sol ve shetypeblemicfsuaxi ARARY aadlésatddiswemtaniseilly iThediposent i onal
chem cals are still unsatisfactory in respect of neutral fat (triglyceride
(TGQ) rel aissuesoddllye PRARK becugsciaroky $n the Lheer, eardcandkidheRRPAR(err)
to induce differentiation of adipocytes is known (J. Biol. Chem, 274, No.
31, pp. 2asdotbkepetyre hhdvwhy chnsiderepdnthahorashessbtiyegehgsara reported
to be | owered (W9904815) , and if a conpound havi ng an agoni st action for
t hi s subt ypéependeetf bundtioni s Domsuent ¢ed s étpgf@%@qe@l @xliviepileda

hi gher activity than that of the conventional insulin sensitizers and to
reduce siteatfPRARp maichl wsnddpates 1ixidianabdélisthebyopeomasiag PRAR
receptor ligand, diarylic acid derivatives are disclosed in W00/ 64888A and
triaryliceseresgepnvet ia/group WH00eBa878x IRlomadyd Cofe goirhg=adpeer s,
there is demand for devel opnment of excellent chemcals. 5 Disclosure of

t he | nventPBi sor. ttifecpovpotedbicpsoVinting ipidedndasient ied fidg ildeida
prevention or treatnent of hyperglycem a, which satisfies these various
requi r enewlb 3] ¢ RPAReredt atesehi pid cedddodytsenby vee gt lalyi s éxpassaioasul t,
they found that a carboxylic acid derjvative having a novel structure has
an excel | ehta ggene rgpruR) | yredd eednd dmtakey wdr Ifafdy acdes dmtor ged ls
conpleting the present invention. That is, the present invention relates
to: 1) a 2afbeoxyfreliaei Bhesrpbuka fepPEBeRtediBydthe following formula: R
Y-L_.:X-T Z M--WCl) (wherein Rl represents a hydrogen atom_ hydroxyl
group, hal ogeMOXEAMSIny I FRARSh ST PreeB dk e lptoiRnshirg etare@ixy gr oup,
a Cl-s alkylthio group, a Cl-6_h dro§yalkyl group, a Cl_6 hydroxyal koxy
group, a IEHE'BIW}%I?Bﬁy‘gltlk’ﬂetsrﬁ%PEXB@@, VR RHOES AT REEPRYIZV BepR WaAeaNi no
Cl_6 al koxy group, an amino Cl 6 al kylthio group, a halogeno Cl 6 _al kyl
group, a RERSYERSS D 6 ARexYBF b’ - HeRar BTBno- 4908 &3Mensd75rals, a

C2- 12 al koxyal kyl. group, a CZ | Z a xyal kox o] a C2 12

al koxyal k§FERTD ﬁ?gﬁb?Q%SEB_VegyclégﬁﬁylHéro ngég@§l7 cycl oal kyl oxy group,
a C9_13 cycl oal kyl al kyl_oxy. group,, a C3 7 cycl oal kylthi o group, % C2_ 6

al kenyl group?Sat&AaFody S&F igdiyescAE Wk &Ry 1RERRY GRdud, a2 6

2l Kyl 919 o s O S KA 06 H QP e G- Or B AU 41 £ HOWRouf. O 12
Further, some compounds are known as insulin sensitizers
having a carboxylic acid moiety in their structure (Current
Pharmaceutical Design, 2, No.l, p85-102, 1996; Bioorganic &
Medicinal Chemistry Letters, 6, No.1l7, p2121-2126, 1996;
W0200075103; W09918066; W09916758).
However, it has been reported that some chemicals acting
as PPARy agonists cause hepatic damage and thus should be

carefully used, so chemicals satisfactory in both therapeutic

effectsandsideeffects such as toxicityarestill not obtained.
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6 a C6_12 aryloxy group, a C6_12 arylthio group, a C7-18 al kylaryl group,
a C 18 al kylaryl oxy group, a C7_18 alkylarylthio group, a C7_18 aral kyl
group, a C7_18 aral kyl oxy group or a C7_18 aral kylthio group, each of which
may have one or nore substituents; L represents a single bond, or a C1_6

al kyl ene group, a C2_6 al kenyl ene group or a C2_6 al kynyl ene group, each of
whi ch may have one or nore substituents: Mrepresents a single bond, or a
Cl_6 al kyl ene Fyrdiy®r ,a COMpeWidée MAVERE gr GaFRaxyd QX BPali ash@fgroup,
each of which may have one or nore substituents; T represents a single
bond, or Bhiiz@ladkpyirey grnoape reeiE BpapRenfeentn disesasurg se@ng no

al kynyl ene group, each of which nmay have one or nore substituents; W

r epr esentsankenedoxyfunivem; thereskntro arepeyt eshowinar thatiogBFB bond; X
represents a single bond, oxygen atom a group represented by - NRx1CQLO-
(wherei n €dmpepnésends e vzydeas aPBPaRpE@arEllK WuaEt agordmt Rxlanke@esent s a
hydr ogen atom fornyl group, or a Cl1_6 al kyl group, a Cl1_6 hydroxyal kyl
group, a edtbeandvhoaddade groden,r q, halaogefdOC1t 6iml kydgemelp,act iGN 13

al koxyal kyl group, a C3_7 cycloal kyl group, a C2_6 al kenyl group, a C2_6

al kynyl gnoupsnewrCs_ However ghsups L T eis& imatAR PR tgEbag o @t u @ far al ky!
group, a C2_7 aliphatic acyl group or a C7_19 aronmatic acyl group, each of
whi ch mayPhARE agon iort smoles citistd Bbenes) s, t h@CODh NRx¢ -or{avemived)f ramd R' 1
are as defined above) , -CQLNR'10- (wherein QL and Rxl are as defined
above) , ONRtIGRIzoidieremeiQL yanain®iE areompoured enbdbabang jhe ahgrso2-
(wherein @ is an oxygen atomor -NRxio- (wherein R'1 represents a hydrogen
7 atom atbiaplvwigrhh@pnewrstr@it wralikyplaceupt téleCQbeVﬁyﬁfr@é@@#k?lca@r oup, a
Cl1-6 am noal kyl group, a hal ogeno-Cl-6 al kyl group, 12 al koxyal kyl
group, a 8-fowydi ddiek gomgposums candpe @@a@ﬁl;t@éeéveat@-W@?Wﬁﬂ gr oup,
a C6-12 aryl group, a G 18 alkylaryl grou a C7-18 aral kyl group, a C2-7
al i phati ctasym@ngndr ig @VU§9V8F&nﬁ§P§ugey group, each of which may have
one or nore substituents) ) or -SQ2Q2- (wherein % is as, defined above) |,
or a group repies GRBEH Qnel f@?%%l%&rW%tJ%( &2 HsECkeryY (in @Bn N

N R22RnPR3 Rkm Rxs ~ NQ ~ Rxa R~ Rxs Rx7 Rxs ~2 ~e ~s
n Rxs Rx4regpectprod neutmads f@@(m-zgﬂa@e%l@% (TG@ rplatsd AGRRY BY&s Rxs
arteriosclerosis.

Further, the action of PPARB(8) to induce differentiation
of adipocytes is known (J. Biol. Chem., 274, No. 31, pp.
21920-21925), andbythisaction, cholesterol levelsarereported
to be lowered (W09904815), and if a compound having an agonist
action for this subtype canbe found, this compoundcanbe expected
toexhibit ahigher activitythanthat of the conventional insulin
sensitizers and to reduce side effects such as hepatic toxicity.

Furthermore, as a PRAR receptor ligand, diarylic acid
derivatives are disclosed in WO00/64888A and triarylic acid
derivatives in WO00/64876A.

From the foregoing aspect's, there is demand for development

of excellent chemicals.



(wherein QL, QZ and Rx' are as defined above; k represents 0 to 5; m
represents 1 to 5; n and p are the sane as or different fromeach other and
each represents 1 to 5; Rx2, Rx3, Rx9, Rxs, Rx6, Rx', Rx$ and Rx9 are the
same as or different fromeach other and each represents a hydrogen atom
hydroxy group, halogen, -N (Rxii) Rxi2- (wherein Rxii and Rxi2 are the sane
as or different fromeach other and each represents a hydrogen atom fornyl
group, or a Cl1_6 alkyl group, a Cl_6 hydroxyal kyl group, a Cl_6 am noal kyl
8 group, a hal ogeno-Cl_6 al kyl group, a C2_12 al koxyal kyl group, a C3_,
cycl oal kybigecbapyura ¢ Bhal kewgntgebup, a C2_6 al kynyl group, a C6-12 aryl
group, a C7_1$% al kylaryl group, a C-_1g aral kyl group, a C2 7 aliphatic
acyl group or FRrCthed parmpestd ©fa@mo edediangi e L HEL R Yhe or
nore substituents) , or a Cl1_6 al kyl group, Cl_6 al koxy group, a Cl 6

al kyl t hi opgeventianOr Bréguneny AfkyyPeF dlpcenl & whikhdt dkyat koxF§c6up, a
Cl1_6 hydroxyal kyl thio group, a Cl-6 am noal kyl group, a Cl_6_ am noal koxy
group, a €agﬁoaﬁtﬂqaﬁk¢m@m¢@,dﬂvn@¥eaehéﬂ@56ﬁéﬂeﬁﬂ?¢ﬁﬁ?Fe@?b&EFtédy

hal ogeno- C1_6 al koxy group, a hal ogeno-Cl1 _6 alkylthio group, a CZ.1Z

al koxyal kyhdgramip, ras@2ti2thekboriksip toR oeprbex thld 2k deFaiVRy K o
group, a C3_7 cycloal kyl group, a C3_7 cycl oal kyl oxy group, a_C9 13

cycl oal kyhaVkpgoxyngyelipstuaure das ¢al ieyiaedile ngr 60 1 —RYe2 16 1y 9RaA
group, a C2_6 al kenyl oxy group, a C2_6 al kenylthio group, a C2 6 al kynyl
group, a &Bdéamthkyhybex}igemip agt&ene APKgnPPRRILEtdNGuUShea PEESER v |
group, a C6_12 aryloxy group, a C6-12 arylthio group, a C7_18 al kyl aryl
group, a CAvéstabRyl aryl oxy group, a C7_18 al kylarylthio group, a C7_18
aral kyl group, a C7_18 aral kyl oxy group or a C7_18 aral kylthio group, each
of which may Hehat orfe drhenreeseMstIMURIHE KON pFdlAERY that R'2 and R'3,
and/or R'4 and R'S may together forma ring; and gﬁ and 4 are the sane as
or differant af cembeayhict BELdafEMBRERTr EFPESERNS o5h PYXMGEN fﬁlﬁrﬂ“@@) S (0O
or NRXlo (wherein NRxlo is as defined above) ) ; Y represents a 5- to

19- menber édrapdaati c group or a C3_7 alicyclic hydrocarbon group, each of
whi ch may have one or nore_substituents and one or nore hetero atoms: and

the ring Z represe 5-Rto 14- nenbered 9 aromatic group which nay have
1 to 9 sulystli==MesTt [} Te hetero atoms, and wherein part of the
ring may be saturat , a salt thereof, an ester thereof or a hydrate of

R e L e S TR
or mor e NEREPETRNORESUE: 10 ReCEartoRg S SRS Comp AU o SBPAPAGE 134 ) o1
Fof mil a ( oy YERS arall, G rdprebent aikn) SRR br (WREA R Hnd mal
o103 Lo e SO et ) 0 2 380, Py A g Sl
bove)  or SPIIRE U ARRRERR B FE S RN Db Aoy or bt ek ebrSaent od.
P~ - RGO ALK SEER | TS v T R R 0 TSR R 5
RX~ ~4 or R %lt 1o group, a Cz-12 alkoxyalkyl group, a Cz-12 alkoxyalkoxy

group, a Cz-.;2 alkoxyalkylthio group, a C3-7 cycloalkyl group,

a Ci.7 cycloalkyloxy group, a Cg-13 cycloalkylalkyloxy group, a

Cis-7 cycloalkylthio group, a Cy-¢ alkenyl group, a C-¢ alkenyloxy

group, Cy.¢ alkenylthio group, a Cz-6 alkynyl group, a Cz-¢

alkynyloxy group, a Cz-¢ alkynylthio group, a Ce-12 aryl group,
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Rxz ~/ RX5 k n p Rx3 %mRxa Rxs Rxs wherein QL Q2 k mn p Rxz Rx3 Rxa Rxs
Rxs Rx~ Rx$ and 10 RX9 are as defined above 4) the carboxylic acid
conpound according to any one of 1) to 3) , a salt thereof, an ester

t hereof or a hydrate of them wherein in the formula (1 ) , Xis
-NRX1CQLO- (wherein QL and Rxl are as defined above) or -OCCQLNR'1_ (QL and
RxI are as defined above) ; 5 ) the carboxylic acid conpound according to
any one ofa £e)i2t ar8}oxXy 08P, thFeof 2rad tddCeTroHer e8f Cons aa WKk ar vl of
them wherein in the fornula (1), X is a group represented by the fornula:
R~ -Q4 BaraRps whereks mikyl@ylaxy ROWNd aRE3-1arl kgl ajey 1 Bleo s, 6) t he
carboxylic acid conpound according to 1) , a salt thereof, an ester thereof
or a hydr @& &-of arabkyl @erei @ nit Asal sy AOKE qUOUP oL aiG-m ST aghel okel or a
Cl_6 al kyl ene group which may have one or nore substituents~ X is a single
bond or o ate@ah @&fd whijch mag ha v IRy |aahéQfeo iy idhnendys hdve one or
nore substituentst 7) the carboxylic acid conpound according to 1) , a salt
t her eof , arepasisantshesedgleboadayal ate-«¥fl MyHene gwewri a Cens aieeriokeng a (|
) , Lis a C2_6 alkynylene which may have one or nore substituents: X is a
singl e borromp exygefe-atadiyrand@re ggoapsi Agrh dbndhigth aaglheval kyeerre group
whi ch may have one or nore substituents; 8 ) the carboxylic acid conpound
accor di ngmoxelsybstityantst Merepfesantest eingherwurd,opra Rydraltkylsfng hem
wherein in the formula (1), X is a group represented by the formula: 11

R~ R~ . Qy 9x@up, a Cz.¢ alkenylene group or a Cz.¢ alkynylene group, each

of whichmay have one or more substituents; T represents a single
bond, or a C;-3 alkylene group, a Cz.3 alkenylene group or a Cy-3
alkynylene group, eachof whichmayhaveoneormore substituents;

W represents a carboxyl group;

represents a single bond or a double bond; X represents a single
bond, oxygen atom, a group represented by -NR*!CQ'0- (wherein
Q! represents an oxygen atom or sulfur atom; and R*! represents
a hydrogen atom, formyl group, or a Ci.¢ alkyl group, a Ci_¢

hydroxyalkyl group, a C;.g aminoalkyl group, a halogeno C;-¢ alkyl
group, a Cy_j2 alkoxyalkyl group, a Cz-7 cycloalkyl group, a Cs-¢
alkenyl group, a C;-¢ alkynyl group, a Ce-12 aryl group, a Ci-1
alkylaryl group, a Cs.13 aralkyl group, a C;.7 aliphatic acyl group
or a Cy_39 aromatic acyl group, each of which may have one or
more substituents), -OCQNR*'- (wherein Q! and R*! are as defined
above), -CQNR*0- (wherein Q! and R*! are as defined above),

ONR*!CQ'- (whereinQ'andR* areasdefinedabove), -0?S0,- (wherein

RXIO X10

Q? is an oxygen atom or -N - (wherein R""" represents a hydrogen



N or ~N wherein 2 and Rx2 are as defined above; 9) the carboxylic acid
conpound according to 1), a salt thereof, an ester thereof or a hydrate of
them wherein in the formula (1), X is a group represented by the formul a:
R~ 4~ -4 n N~ RX3 Rx~ wherein n, Ql, @@, RXI, Rx2 and RX3 are as defined
above; 10) the carboxylic acid compound according to 1) , a salt thereof,
an ester thereof or a hydrate of them wherein in the formla (I)l Xis a
group repatsent Sorhyl tgeodior mik 22 R- 2GKHQITORRS #hErsi RYEBORHALkYL
represent an oxygen atom and n, Rx2 and Rx3 are as defined above; 11) the
car boxyl i graspd acCoe cimpnaal KY) ,gzouml ta hedieeeno-4n-est&y lt BEPEBF 8r a
hydrate of them wherein in the fornula ( | L , X is a group rearesented by
the fornutar, Rikdyalkyd groRys ewAenetyiclBda bkl O qWhr eésénts ahkeRYden
atom n represents 2 to 5; and RX2 and RX3 are as defined above, provided
that eithgrolp, adhes eflkRHYlaptoWX3 & Kouk el §TeUsUpa dther SLkYh2&YRydr ogen
atom) L is a single bond or a C1_3 al kyl ene group which may have one or
nore substirbuppt 8; Cangd ardlskyl sirmie Bokd-orR ldpbBtd calbleylle §&OFPo@F #hi ch
may have one or nore substituents; 12 ) the carboxylic acid conpound
accor di ngCt Qs dadonaticadyt reus, eachestfewhisdy agly Have RYEr &Le™OF St hem
wherein in the formula (I ) , Xis a groupzrepresente‘d by the fornul a
- NRxi CQ Osubshéteentq) )repred@i’s éwhexyie atenys @G inehahastg)ne@rabove)
or -OCQ NRXi (wherein QL represents an oxygen atom R'1l is as defined above)
, L is a siggbepbergreseat€d Byalkel énémgg@up whi ch may have one or nore
substituents, and T is a single bond or a Cl1L_3 al kyl ene Jroup x\g\/ni ch may

R R

have one or noRE s1ubsti t uenRe;
Q

—a* 4 3_ o= a_
Q7, N —Qt7Q R*2 ) . R —QmR=17hR
RX  RX1 ) RS )\\NIQ\ , /Q‘N/)\ ] RX3 R4 )
X2 X5

T Rx\e RX7 |_L RX? RX® RX®

—a* (l)n = (lzpaa— ——{; \*(-k%;qs——
7
RX3 RX4 , Rx3 RX Rx4 or
X6 X7

(wherein Q!, 0% and R*! are as defined above; k represents 0 to
5; m represents 1 to 5; n and p are the same as or different
from each other and each represents 1 to 5; R¥, R¥, R¥, R¥,
R*¢, R¥’, R*® and R*® are the same as or different from each other
and each represents a hydrogen atom, hydroxy group, halogen,
_N (R¥11)R¥2- (wherein R*! and R*'? are the same as or different
fromeach other and each represents a hydrogen atom, formyl group,

or a Ci-¢ alkyl group, a Ci-¢ hydroxyalkyl group, a Ci-¢ aminoalkyl

8




13) the carboxylic acid conpound according to 8 ) , a salt thereof, an
ester thereof or a hydrate of them wherein in the formula (1), Xis a
group represented by the formula: R~ R~ "QZ or (wherein, z represents an
oxygen atom and RXZ is as defined above) ; L is a single bond or a C1_3

al kyl ene group which may have one or nore substituents; and T is a single
bond or a C1_3 al kyl ene group which may have one or nore substituents; 14 )
t he car bo@ylou® aéi éaé@mﬁ@m&aec@dmlngrp@pg R Co-az sHllkoxYRllaok  gravst er
thereof or a hydrate of them wherein in the fornula (1), X is a group

r epr esent @by cvied odhmill arous, a R-c @l keQy lrgnpumRx8 axd al wWhereigrou@l and Qq
represent an oxygen atom Rxl, Rx2 and Rx3 are as defined above; and n
represent @ de-tip axyl groups a Ginmgekborryoograuol 3 Glieyd eakkyt @peushi ch may
have one or nore substituents; and T is a single bond or a C1_3 al kyl ene
group whi éhCrayahipkabhe a¢yhoFeouniest bt ent o8 irhacyardpoxypi caatdi d
conpound according to 3) , a salt thereof, an ester thereof or a hydrate of
t hem whediwhieh may Haverang ¢r noye suksts tugns@l- or a-Sarakkylwrmus.n
represents an oxygen atom ; L is a single bond or a C1_3 al kyl ene group
whi ch may Chanesl ey oroupr @ Gubsl kylthiegreng, P ¢sehydrngve lbkyddymupa C1_3
al kyl ene group which may have one or nore substituents; 16) the carboxylic
aci d conpeufd sadexdrek yal kexB)aroup,sal €1-t Metdaeixyadk yddthdro ghenpefa ¢h-a
hydrate of them wherein in the fornmula ( I ) , X is -CQLNRX10- or

- ONRX1 CQL amiwearldivd quovepreeSentainineadiprendaeer; aa@ids Relinoa ldy lddfiioned
above) ; L is a single bond or a Cl_3 al kyl ene group which nay have one or
nmor e subswgiroyent 8 hadipgend<1as 8l kgl @ deoird amhad cGEM® &like/d Ehexyranmupahi ch
may have one or nore substituents; 17 ) the carboxylic acid conpound

accor di ngathalaggno-G-s@itknlidricogroun, ésten: ph&pEyhllylotgup aBeCniz t hem
wherein in the formula (I ) , wherein Mis a Cl 6 alkylene group; RL is a
carboxyl @l&epyadkoxyCEr®um k@ GreuplkaxyalbydtRbékyggeenp, 2aCGt 6

al kylthio group, a_C6_12 aryloxy group or a C7_1%$ aral kyl oxy group, each of
whi ch 14 cYrdpaR&yd gFevdr olfe-s @ysioadéylexy group, a Ci-13

cycloalkylalkyloxy group, a Csz.; cycloalkylthio group, a Ci-¢
alkenyl group, a C,-¢ alkenyloxy group, a Cz-¢ alkenylthio group,
a Cz.¢ alkynyl group, a Cz.¢ alkynyloxy group, a Cz.¢ alkynylthio
group, a Ce¢-12 aryl group, a Ce-12 aryloxy group, a Cg-12 arylthio
group, a Cq-13 alkylaryl group, a Cy-153 alkylaryloxy group, a Cq-1s
alkylarylthio group, a Cs-13 aralkyl group, a Ci.1g3 aralkyloxy
group or a Cs.13 aralkylthio group, each of which may have one
or more substituents, provided that R*? and R**, and/or R* and
R*® may together form a ring; and Q° and Q' are the same as or
different from each other and each represents an oxygen atom,
(0) S (0) or NR*!? (wherein NR*'? is as defined above)); Y represents
a 5-to l4-membered aromatic groupor aCs.7salicyclic hydrocarbon
group, each of which may have one or more substituents and one

ormore heteroatoms; andtheringZ representsa5-tol4-membered

9



18 ) the carboxylic acid conpound according to 17 ) , a salt thereof, an
ester thereof or a hydrate of them wherein in the fornmula (1), the ring Z
is a 1, 3-phenyl ene group which nay have 1 to 4 substituents; 19) the
carboxylic acid conmpound according to 11 ) or 18 ) , a salt thereof, an
ester thereof or a hydrate of them wherein in the fornmula (1), Xis a
group represented by the formul a: R~ % ~ %_ n Rxs wherein B and Q

r epr esent 2BANBk}§eArQHBNYPACRPRESEMTR B §1Q b;Subiet ULy a3 F¥piodsent a
hydr ogen atom hydr ox%/I group or fluorine atom provided that either one of
RXZ and RRSrSh&iiar petamgr o0 Wit in RARt 2 fHykk 54BE Maohe Sadpraked)
carboxylic acid conpound according to 19) , a salt thereof, an ester

t hereof of &ahydthesesf t RBnESkREr EPRTERLL RE RobMdratel PL khedir epresent ed
by the fornula: OH,0-O- . 21 ) the carboxyl is acid conpound according to
19 ) , a 3althe parberylas aztdForpRerBefaEo HydEat e of $hkmtheEecdin in
the formula (1), X is represented by the formula: F ~O-O~- . 22) the

car boxyl i @na@sEeE K cr ByAgats ahytoem, othamgingin the forpulay sa)t
thereof, an ester thereof or a hydrate of them wherein in the fornula (1),
Mis a nmethylehelgyrady tandirnempezed:a porpkdRyIFpwR ¥ nkel Mamphaye/d one or
more substituents; 23 ) the carboxylic acid conmpound according to 12 ) , a
salt therkof4 gpnbesiEpepksr abf gpeacKyBPateh8EetReAtOMiérein in the formul a
(I'), Mis_a C1_6 al kylene group; and RL is a carboxyl_group, or a Cl1_6

al kyl grodp, the amrexxbiy Qﬁléﬁﬁomé’oéi‘%a&ﬁ??ﬁtlﬁlgot@r bgﬁ?r 266218331y oxy
group or a C 18 aral kyl oxy group, each of which may have one or nore

subst i t uekbgTeod,)an rstay BEepeod aEi Y sEsdmatatkerdivhe¥oindn the salt
thereof, an ester thereof or a hydrate of them whefein in the formyla (1),
L is a CLEQr@rkd| Ehk gt dSpdvhi QP RAPIFARS [tk Pyr ~WBr €SBt YReesiR Qand T
is a Cl_3 al EI%I’J ene group which may have one @ nore substituentsg, 25) the
car boxyTi @nddi d @ePsuRE LAREG: @PAkel o 2T VR g Juhereddr QofanhR e 8E&r

thereof or a hydrate of them_whepein in the fqrrrulax(llg, the ring Zis a
1, 3- phenyRerfte e ARAE mafentiFeCr {BhereiBR | eReM s;28% 35 ORE 18&8Fboxyl i ¢

acid compound accorgding to 25 )., sal iy;t hereof, _an ester therepf or a
hydrateng?b?}ﬁ%?n CWRS%%&H ?‘ﬁh?ﬁ%l? Q?Prﬂgrf (Preaspriine eéne"@%ﬂ?ﬁ; and
Rl is a Cl1_6 al koxy, grou ich have one qr re substjtuents; 27) the
car boxyl i Wl&%mleoﬁpg‘ﬁ@%a%ﬁl@ie %P8V§§y°5nég8?8€"3)(®beﬁ%ﬁn,Qal§aIaF )

drate of th n.in the fornmula (I)

h f, h f h wh i
L Por, BB ERe obaRET oy alna mioE kER S aRRERY P CERe D FoRmE]

£ 28 al kyl
group, a Cl_6 @&k;xy gr oup,R,@ RX2 RX5
Y —
Q - N/ _Q4‘+ﬁQ3— RXZ ) ) R)(z _Q4 == pQ3_.
X3 Lx1 X3 /|\\N’Q\ A /)\ X3 X4
4 ! 14 4 4
sz X5

wherein Q', Q%, k, m, n, p, R*, R*), R*, R®, R*®, R*, R*® and
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16 Cl 6 alkylthio group, a C6_12 aryl oxy group or a C 18 aral kyl oxy
group, each of which may have one or nore substituents; 28) the carboxylic
acid conmpound according to any one of 11) to 27 ) , a salt thereof, an
ester thereof or a hydrate of them wherein in the formula (I ) , Yis a
phenyl group which may have 1 or 2 substituents; 29) the carboxylic acid
conmpound according to 1) , a salt thereof, an ester thereof or a hydrate of
t hem wheRﬁimneyaﬂuﬁaﬁﬂﬂﬁﬂz?RQWQia.group represented by the fornul a:
Y.L=X= -T (wherein each synmbol represents a group as defined above) and a
group repAeseheedabyoxnbi¢ areid ompound-ReCAREAE0N teagRY 9B Pt rlidpritésent s a
group as defined above) are bound with each other on the ring Z vig from?2
to 8 atons),30palhe heardadkysn @ sdeirdt hewgling abrdraba@h Bham) wheredq ¢
thereof, an ester thereof or a hydratg OF them wherei,n the ¢conpound

rzepr esent éd et iorfmodaul(d) (1 X 18 OMR SEIQct Bthereinr Q1pnd R are as

-i sopropoxy-3-(3-[3-(2, 9-di chl or gphenyl ) - 2pr n i
acid; (2) de){fine(d agaov(e) or -OCQINRXP— (QX gndprqurzlé]éjxc%/epfhienneyc:% )a%ro%%a)n’_m ¢
3-3-[3-(4-trifluoronethyl phenyl)-1-hydroxy- 1lnet hyl - 2-pr -2-

r opoxypr opanthe aathpxy§)£ acga)compggnd ;écordigé to gngpggzlgghﬁnxk)z ' Sop
2-isopropoxy-3-(3-([9-(trifluoromethyl)benzyl]oxyehtanei m doyl ) phenyl ] propa
noi ¢ aci d3)(,43 s2l&ttimmest { an[este vhexreof puc brerAYR)hFheRoWherein

in the formula (I), X is a group represented by the formula:

RXZ

4 3_
Q{—}-}no

R
wherein n, 03, Q% R*? and R® are as defined above;
6) the carboxylic acid compound according to 1), a salt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I), L is a single bond or a C;_¢ alkylene group which may have
one or more substituents; X is a single bond or oxygen atom;
and T is a C,-¢ alkynylene group which may have one or more
substituents;
7) the carboxylic acid compound according to 1), a salt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I),IJisaCzﬁalkynylenewhichmayhaveoneormoresubstituents;
X is a single bond or oxygen atom; and T is a single bond or
a Ci_¢ alkylene group which may have one or more substituents;
8)thecarboxylicacidcompoundaccordiﬁgto]J, a salt thereof,
an ester thereof or a hydrate of them, wherein in the formula

(I), X is a group represented by the formula:
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car bonyl } oxy) et hyl ] phenyl } propanoi ¢ acid; (5)
3-{3-[3-(4-chl oro-2-cyanophenoxy) - 2
hydr oxypr opoxy] phenyl } - 2-i sopr opoxypr opanoi ¢ aci d; (6)
2-1sopropoxy-3-(3-{[({[4-trifluoronmethoxybenzyl]
oxy}car bonyl ) am no] net hyl } phenyl ) propanoi c acid; (7)
3-{3-[3-(2, 4-di chl or ophenoxy) - 2(S)
hydroxypropB%?]phenyl} 2( S) -R*8opr opoxypr opanoi ¢ aci d; (8)
3-{3-[ 3- (4- 84l aro- 2- cyanaBhehoxy) - 2(S)
hydroxypropox&)phenyr) 2(SN-isopropoxypropanoic acid; (9)
3-(3-{2(S)-hydroxy-3-[ 3- (1 hydr oxy- 1- net hyl et hyl ) - phenoxy]
pr opoxy} phélﬂd%lrz(@) andopropmey propsefoine ek ve;10)
3-(3-{2(R) - hydroxy-3-[9-chl or ophenoxy] pr opoxy}
phenyl ) - 2(B) the gprUdpripropahdicompEund ¢¢¢prding to 1), a salt thereof,
3-(3-{2(S)-hydroxy-3-[2, 9-di net hyl phenoxy]
propoxy}pfﬁehﬁls)te"é( Sheirsofr opox ypwdpEticf adesh, ghgyein in the formula
3-(3- {2(S) hydr oxy- 3- [ 4- chl or o- 2-f | uor ophenoxy]
), X is a group represented by the formula:

RX2
4 2 1
—Q
n e
N
X3 ]

wherein n, Q!, Q% R*', R* and R¥® are as defined above;
10) the carboxylic acid compound according to 1), a salt thereof,
an ester thereof or a hydrate of them, wherein in the formula

(I), X is a group represented by the formula:

RX2
—Q‘%—’ana“—

RX3
wherein Q® and Q' represent an oxygen atom; and n, R*? and R¥
are as defined above;
11) the carboxylic acid according to 10), a salt thereof, an
ester thereof or a hydrate of them, wherein in the formula (1),

X is a group represented by the formula:

4

RX3

(wherein Q° and Q* represent an oxygen atom; n represents 2 to

5; and R*? and R*® are as defined above, provided that either

12



propoxy} phenyl)-2(S)-isopropoxypropanoi c acid; (13)
3-{3-[3-(2, 4-di chl or ophenoxy) - 2( R)

hydr oxypr opoxy] phenyl } - 2(S) -i sopr opoxypr opanoi ¢ aci d; (14)
3-{3-[3-(9-chl oro- 2- cyanophenoxy) - 2( R)

hydr oxypr opoxy] phenyl } - 2(S)-isopropoxypropanoic acid; (15 3- (3-{ 2 (R
- hydr oxy-3- [2, 4 dlneth henoxy

pr opoxy} phaayd§ R §op§gp§i¢pb©ﬁa§@p@pa@¢@erOiﬁwla hydrogen atom) ;
3-{3-[3-(2, 4- dlchlorophenoxy) 2(R

f1 uor opr opylsphenindle (I®)nrd suprofoxy pléyardecgaeig; wiBch njdy)have cne
3-{3-[3-(9-chl orophenoxy) -2(S)

f | uor opr opyl hphersub s 2i Q)ensopraspb Ay psopaivial eadiostd 0183 Ci-3 alkylene
3-{3-[3-(4-chl oro-2-cyanophenoxy) - 2( R)

f 1 uor opr ogybpphehykch- BaS) hiayep oogoxyp mopan siud sadittent 59)

3-{3-[3-(2, 9-di chl or ophenoxy) -2(S)

12) the carboxylic acid compound according to 4), a salt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I), X is a group represented by the formula -NR*CQ!0- (wherein
Q! represents an oxygen atom, R* is as defined above) or ~OCQ*NR*!-
(wherein Q! represents an oxygen atom, R*! is as defined above),
L is a single bond or a C;-3 alkylene group which may have one
or more substituents, and T is a single bond or a C;-3 alkylene
group which may have one or more substituents;

13) the carboxylic acid compound according to 8), a salt thereof,

an ester thereof or a hydrate of them, wherein in the formula

(I), X is a group represented by the formula:

R*? R*?
A AN
(wherein,erepresentsanoxygenatomandFﬁzisasdefinedabove);
L is a single bond or a C;.3 alkylene group which may have one
or more substituents; and T is a single bond or a C;-3 alkylene
group which may have one or more substituents;
14) the carboxylic acid compound according to 9), a salt thereof,
an ester thereof or a hydrate of them, wherein in the formula

(I), X is a group represented by the formula:

13



fl uoropropyl ] phenyl }-2(S)-i sopropoxypropanoi ¢ aci d; (20)
3-{3-[3-(4-chl orophenoxy) - 2(R)
fl uoropropyl ] phenyl }-2(S)-isopropoxypropanoi ¢ acid; (21)
3-{3-[3-(4-chl oro-2-cyanophenoxy)-2(S)
fl uoropropyl ] phenyl }-2(S)-i sopropoxypropanoi c acid; (22)
3-{3-[3-(2, 4-di net hyl phenoxy) - 2(S)
f1 uor opropyl ] pR&nyl } - 2('S) - i sopr opoxypropanoi ¢ acid; (23)
2(S) - i sopropoxy-3Q{3-[(4
trifluorore zyl oxycar bonyl am no) net hyl ] phenyl } propanoi ¢ acid; (24)
2(S)-i sopropox -33- §-1(3
trifluoronet hyRBenzm“oxycar bonyl am no) net hyl ] phenyl ) propanoi ¢ aci d; (25)
2(S)-1isopr opoxy-'3-{3-1[ (4 ) ¥ x2 3
trifl uor onetheneirensy| erycal boelyt asemo) et XY Jemenydn; pR'BpaRdi araciRl’ (26)
3-(3-{[4-(1-hydroxy-1-nethylethyl)
are as defined above; and n represents 1 to 5); L is a single
bond or a C;_3 alkylene group which may have one or more
substituents; and T is a single bond or a C;-3 alkylene group
which may have one or more substituents;
15) the carboxylic acid compound according to 3), a salt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I), X is -Q%S0,~- or -S0,0°- (wherein Q? represents an oxygen
atom); L is a single bond or a C;-3 alkylene group which may have
one or more substituents; and T is a single bond or a C;-3 alkylene
group which may have one or more substituents;
16) the carboxylic acid compound according to 3), a salt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I), X is -CQ!NR*'0- or ~ONR*!CQ!- (wherein Q! represents an oxygen
atom; and R*! is as defined above); L is a single bond or a Ci-3
alkylene group which may have one or more substituents; and T
is a single bond or a C;-3 alkylene group which may have one or
more substituents;
17) thecarboxylicacid compound accordingtoll), asalt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I), wherein M is a C;-¢ alkylene group; R! is a carboxyl group,

or a Cy-¢ alkyl group, a C;-¢ alkoxy group, a C;-¢ alkylthio group,

a Ce-12 aryloxy group or a Cy.18 aralkyloxy group, each of which

14



benzyl oxycar bonyl am no] net hyl } phenyl ) -2(S) i sopropoxypropanoi c acid; (27)

3-(3-{[2, 5-di chl orobenzyl oxycar bonyl am no]

met hyl } phenyl ) -2(S)-i sopropoxypropanoi ¢ acid; 19 (28)

3-(3-{[ 4- et hoxybenzyl oxycar bonyl am no] net hyl }

phenyl )-2(S)-i sopropoxypropanoi c acid; (29)

3-(3-{[3-trifl uoronethoxybenzyl oxycar bonyl am no]

met hyl } ph&ayl hayesenes ejr @W@ﬁ%ﬂdﬁ@%r‘d; (30)

3-(3-{[2-(4-chl orophenyl ) et hoxycar bonyl am no]

met hyl } phé@y| Yhe¢esrboxppi o gyt otrewidaaepadingtp 17) , asalt thereof,

2(S)-isopropoxy-3-{3-[(quinolin-2 o

yl met hoxy ear betgkarhaoyaét oyl 3 grrdsaprdpaheine wbedeip32yp the formula

3-{[3-(2, 9-di chl orophenyl ) car banoyl oxynet hyl - 4 _

et hoxy] phddyl,} thei sdpgopokpproparopbengigne group which may have 1 to
4 substituents;
19) the carboxylic acid compound according to 11) or 18), a salt
thereof, an ester thereof or a hydrate of them, wherein in the

formula (I), X is a group represented by the formula:

sz
— Q‘L(_'_)_nQ:i_

RX3
wherein Q® and Q! represent an oxygen atom; n represents 3 to
5; and R*2 and R*® represent a hydrogen atom, hydroxyl group or
fluorine atom, provided that either one of R*? and R*® should
be a group other than a hydrogen atom;

20) thecarboxylicacidcompoundaccordingto19), asalt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I), X is represented by the formula:

o Ao,

21) thecarboxylicacidcompoundaccordingto19), asalt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I), X is represented by the formula:

/O\)\/O\ .

14

22) the carboxylic acid compound according to any one of 19)
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(33) 3-({4-[5-(benzo[ 1, 3]dioxolyl)]

car banoyl oxynet hyl } phenyl ) - 2-i1 sopr opoxypr opanoi ¢ aci d: (39)
3-{3-[3-(2,9-di chl orophenoxy) -1 propynyl]phenyl }-2(S)-i sopropoxypropanoi c
acid; (35) 3-{3-[3-(2,4-dichlorophenyl)-2-propi onyl oxy]

phenyl }-2(S)-i sopropoxypropanoi c acid; (36) 3-{3-[3-(9-chl orophenyl)-2

pr opi onyl oxy] phenyl }-2(S) -i sopr opoxypr opanoi ¢ aci d: (37)

2(S) - 3-{[ 39 219~ déc$a b dptesrsad § canbaabgroklyaeenylor a hydrate of them,

4- et hoxy] phenyl } - 2-i sopr opoxypr opanoi ¢ aci d; (38)

3-{ 3- [ 2- ( #rehicdmoime ey facattbaril ho] MOi ethmetgheimnd -:duwoprawoRy pi ®panoi ¢
acid: (39) 3-t3-(2-(2,9-dichlorophenoxy)acetyl am no]-4

et hoxyphenry |G- 2-a lsapryo poooyyy opainth anacirgvearehg 40) more substituents;
3-{9-[3-(9-chl oro- 2- cyanophenoxy) - 2
hydr oxypr g@xyhehbenbbky2icsaprdpornypuonpancpcdacigd;o 2B) , a salt thereof,

an ester thereof or a hydrate of them, wherein in the formula
(I), M is a Ci-¢ alkylene group; and R! is a carboxyl group, or
a Ci-¢ alkyl group, a Ci-¢ alkoxy group, a Ci-¢ alkylthio group,
a Cg-12 aryloxy group or a Cs.1g aralkyloxy group, each of which
may have one or more substituents;

24) thecarboxylicacidcompoundaccordingto23), asalt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I), L is a Cj;-3 alkylene group which may have one or more
substituents; and T is a C;-3 alkylene group which may have one
or more substituents;

25) thecarboxylicacidcompoundaccordingto24), asalt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I), the ring Z is a 1, 3-phenylene group which may have 1 to
4 substituents;

26) thecarboxylicacidcompoundaccordingto25), asalt thereof,
an ester thereof or a hydrate of them, wherein in the formula
(I), M is a methylene group; and R! is a C;_¢ alkoxy group which
may have one or more substituents;

27) the carboxylic acid compound according to any one of 13)
to 16), a salt thereof, an ester thereof or a hydrate of them,
wherein in the formula (I), M is a Ci¢ alkylene group; R! is

a carboxyl group, or a C;_g alkyl group, a C;-¢ alkoxy group, a
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31) a nedi canent conprising a carboxylic acid conpound represented by the
followng formula: R Y-L=X-T Z M. WCl) (wherein Rl represents a hydrogen
atom hydroxyl group, hal ogen, carboxyl group, or a Cl1_6 al kyl group, a
Cl 6 al koxy group, a Cl-s al kylthio group, a Cl_6 hydroxyal kyl group, a
C1_6 hydroxyal koxy group, a Cl_6 hydroxyal kyl thio group, a Cl_6 ami noal kyl
group, an amno Cl1 6 al koxy group, an amno Cl1 6 al kylthio group, a

hal ogeno Ch-6 adlkiptthgroogpour, hal @gener@lo8yaykowy @r Gul;-1a dued bgehox ¥l s
al kylthio group, a C2_12 al koxyal kyl group, a C2_12 al koxyal koxy group, a
C2_12 al kapyaigkyletdtito aff oup,cha nG8y ~hawes |oa kot mpmoripsules tGXvertyxd oal kyl oxy
group, a C9 13 cycl oal kyl al kyl oxy group, a C3_7 cycloal kylthio group, a
C2_6 al kerdd) dgheupardoR¥ 16 calkkedny cormpogndupccG2déngl kenghyhowe gobubl) a C2_6
al kynyl group, a C2_6 al kynyl oxy group, a C2_6 al kynylthio group, a C6_12
aryl group,e 2706 aZ2salyltherepbumn asCérlfhergdf o aghydpata €F tlfem,
al kyl aryl group, a C7_18 al kyl aryl oxy group, a C7_1$ al kylarylthio group, a
C7_18 ar alWwhdregmoup, theFodBuha al Kyl dxysga quiperorl yrCopl@hacal gy thawe gr oup,
each of which nay have one or nore substituents; L represents a single
bond, or a4 Gk & adbdteneugrteuyp, a C2_6 al kenyl ene group or a C2_6
al kynyl ene group, each of which may have one or nore substituents; M
represent £%9 shaglaeboayd,icoacid Ebmpoahklyd crverdjmaype 13 ,G2 sé lal themdehe gr oup
or a C2_6 al kynyl ene group, each of which nmay have one or nore
substi t uertrs esterephesentfsoa sigdmtwmut thema Che3edhkyhetiee gfaumpyla C2_3
al kenyl ene group or a C2_3 21 al kynyl ene group, each of which may have
one or nor e ISybst ignearp ssepNasprieseitys tthe drdxoodla ,gr oup; represents a single
bond or a double bond; X represents a single bond, oxygen atom a group
r epr esent et=RFX=NR1CQLO- (wherein QL represents an oxygen atom or sul fur
atom and RX1 represents a hydrogen atom fornyl group, or a Cl1 6 al kyl
group, a CWhengjidr erghl kyimbglouppras€it s amintog kyl dgfoupd abdra¢é bgend Cl_6
al kyl group, a C2_12 al koxyal kyl group, a C3_~ cycloal kyl group, a C2_s
al kenyl grogxoup CErEedanted y de fomB1lE2 aryl group, a C~_ 1% al kyl aryl
group, a C~_le aralkyl group, a C2_~ aliphatic acyl group or a C 19
aromatic acyl group, each of whi ch may have one or nore substituents),

- OCQ NRxI - (V\mel n QL and Rxl are as defined above) , -CQ NRXIO (wherein
QL and RX e a¥ defi ned above) , ONRX1CQL- (wherein QL and R'1 are as def
fi ned above ) -@S02- (wherein 2 is an oxygen atomor -NR'1- (wherein
RXi 0 repr dederein RyGhogembal oRfPFeF AT S gt GFPUPoRSadefiBed|alove) auig a
Cl 6 hydroxyal kyl oup, a Cl 6 am noal kyI roup, a hal ogeno-Cl_6 al kyl
group, a l@g‘x thedupn Fhes ”&y aAAL G qup.0 8 @Bl kenyl
group, a C2.6 aI % rQu a C6 12 aryl group, a C~ 1% al kylaryl group, a
C~_1% ar al3lg9ltr§ﬁ Gap! Oéyé2C~aCa’}Ci‘ EHQPPEDQ&HC%P&W B‘P v @igl’ért&?d:ﬁ‘%ﬁacyl
group, each of WhICh may have one or nore s bstituyents) ) or -S02QR-
(wherein @& eStEL &é’ﬁrﬁé’og]éﬂfo@e)hy drgte, ofr & "Y'e Ete N5y OBl a:

Eﬁ-C*R:Cfﬁépgééegi%dX§yX§h% %ormulgﬁ qgsis one sé?tctedf%%%n? Rx3 Rx~ Rxs

(1) 2-isopropoxy-3-(3-[3-(2,4-dichlorophenyl)-2-
propynyl]oxyphenyl)propanoic acid;

(2) 3-3~[3-(4-trifluoromethylphenyl)-1-hydroxy-1-
methyl-2-propynyl]phenyl-2-isopropoxypropanoic acid;

(3) 2-isopropoxy-3-{3-([4-(trifluoromethyl)benzyl]-
oxyehtaneimidoyl)phenyl]propanoic acid;

(4) 2-ethoxy-3-{3-[2-({[4-(trifluoromethyl)anilino] -~
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R Rxs Rx~ R RX2 RXs RX6 P(B RX3 RX4 RX3 RX~ RX4 or Rxs Rx~ Rxz Rx6 k -4 ;
% @B~ Rx3 "~~m, ~ P Rxa~Rxs (wherein QL, @ and Rxl are as defined above;
k represents 0 to 5; mrepresents 1 to 5, n and p are the sane as or
different fromeach other and each represents 1 to 5; Rx2, Rxs, Rx9~ Rxs
Rx6, Rx7, Rxs and Rx9 are the sane as or different fromeach other and each
represents a hydrogen atom hydroxy group, halogen, -N (Rxll) Rxl 2-
(wher ei n Rddbcad 1R YD edrhey t Ih eguntd rroremadidf fasrislit from each ot her and
each represents a hydrogen atom fornyl group, or a Cl_6 al kyl group, a
Cl_6 hydroxyal k§) groédpf3a(€icBlampndatkghoghenpxya-hal ogeno-Cl_6 al kyl
group, a C2_12 al koxyal kyl group, a C3_~ cycloal kyl group, a C2_6 al kenyl
group, a CG¥drdyprodorgrimhenyal JC& -1 agmdpapypuppaandd<e & ialkyl aryl group, a
C~_18 aral kyl group, a C2_~ aliphatic acyl group or a C7_19 aromatic acyl
group, each of (éhi 2hisaprbpusyede (dr{ bl é4subsfitaconsthoxybenayll-6 al kyl
group, Cl1 6 al koxy group, a C1 6 alkylthio group, a Cl1_6 hydroxyal kyl

group, a Ckyg dapdraowpialdaobne Jgreduty l lohehyd ) iprdpanedlck ddilt;o group, a Cl-6
am noal kyl group, a Cl_6 am noal koxy group, a Cl_6 am noal kylthio 23

group, a hal ogénp- T1{B-aBkyR, ¢rdiiphlarbphegery} €1(86) al koxy group, a

hal ogeno-Cl1_6 al kylthio group, a C2_12 al koxyal kyl group, a CZ_i2

al koxyal kdvd mponp; ope 67 phzrat ey kil stopi mo pgraypaopaneyicd @adildsdl  group, a
C3_~ cycl oal kyl oxy group, a C9_13 cycl oal kyl al kyl oxy group, a C3_~

cycl oal kyl t hi o (§F oBp{3a[82(6-ahkenyt2gcpapopheddxB) a2 kehyl oxy group, a C2_6
al kenylthio group, a C2_6 al kynyl group, a C2_6 al kynyl oxy group, a C2_6

al kynyl t hihy dyrooyp r cap o3y Jhearydl } -gr (BUp,i seop@®pbX ygrplpeaw igr aupd,dsa C6_12
arylthio group, a C~_le alkylaryl group, a C~_le al kylaryl oxy group, a
C7_le alkylaryk®hio group, a C 18 aral kyl group, a C 18 aral kyl oxy group or
a C~_1% aral kylthio group, each of which may have one or nore substituents,
provi ded t3ralt3-R2X SAndh YR X yarid [~ (Rx-d yahre ¥ -3 ey hydgdihlydr) -fidremaxyrling; and
@ and Qq are the sane as or different fromeach other and each represents
an oxygen racr9x Y(ehed yld)- 201S INREp HopeXY@nePRRYILe @sigy defi ned above) ) ;
Y represents a 5- to 19-nenbered aromatic group or a C3_~ alicyclic
hydrocarbon gr6ip) dath-62 (Rhib¥dneyyhaved opleloropierosyberopoarnts and one
or nore hetero atons; and the ring Z represents a 5- to 14-nenbered
aromatic gﬁ!ﬁﬂYhMﬂZﬂ$rn%ﬁqn§RPQBMP§QP@ﬂ9¥9naFGéHts and one or nore hetero
atonms, and wherein part of the ring be saturated) , a salt thereof, an
ester thereof 6tlh gyé?ai%(éf bh@ﬁ?xg2§ {hed nétine herewyHing to 31),
which is based on PPAR a and y dual agonism 33) the nedi canent according
to 31) , WHERXYY hgded Jor? ﬁﬁAR%&prPQO@SPrﬁﬁd“?lFr@ﬁPé'agonlsn1 34) the

medi cament accorging {9 PRYs PRy Qrony23t Pa 21088t 50 Al rophenoxy] -

propoxyl}phenyl)-2(S)-isopropoxypropanoic acid;

(13) 3-{3-{3-(2,4~dichlorophenoxy)-2(R) -
hydroxypropoxy]phenyl}-2(S)-isopropoxypropanoic acid;
(14) 3-{3-[3-(4-chloro-2-cyanophenoxy)-2(R) -
hydroxypropoxylphenyl}-2(S)-isopropoxypropanoic acid;

(15) 3-(3-{2(R)-hydroxy-3-[2,4-dimethylphenoxy]-
propoxyl}phenyl)-2(S)-isopropoxypropanoic acid;
(16) 3-{3-[3-(2,4-dichlorophenoxy)-2(R)-

fluoropropyllphenyl}-2(S)-isopropoxypropanoic acid;
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is an insulin sensitizer; 35) the nedi canent according to any one of 31) to
33), which is an agent for preventing or treating diabetes nellitus; 36)

t he nedi canent according to any one of 31) to 33), which is an agent for
preventing or treating syndrone X; 37) the nedi canent according to any one
of 31) to 33), which is an agent for preventing or treating diabetic
conplications; 38) the nedi canent according to any one of 31) to 33), which
is an agent follpyevehBrhg-od-chéarpphgengpel +t2p8hra; 39) the nmedi cament
according to any one of 31) to 33), which is a |ipid-lowering agent; 40)

t he medi carermr guognydi Ingheny ldm2 (e iscfor@PpoyB3pandiicladigizan agent for
preventing or treating obesity; 41) the nedi canent according to any one of
31) to 33), whi(th)i 3-4B-adend-Ebiorpeatcpgnoghenprybs$R)42) the nedi cament
according to any one of 31) to 33), which is an anti-inflammtory agent;
93) the nedivamptomdd@hdimd t-@ @y isep rafpaXprtopa3®)ic waicky i s an agent
for preventing or treating digestive disease; 94) the nedi canent according
to 43), whereiflPhe3dide$Bi V2, dirdkabborsphenpsens2 (Sketected fromthe group
consisting of 1) inflammtory di seases of the digestive organs; 2)

prol i f er atfilwe mhegsdd pifertyig -di (O stiisoe rorpayprogach @) wadet;at i ve di seases
of the digestive organs; 95) the nedi canent according to 99), wherein the
inflammat ory di(8@ase-6B-{he(dirgbsoryphengans-2$Rh-di sease sel ected fromthe
25 group consisting of 1) ulcerative colitis; 2) Crohn's disease; 3)
pancr eat i tfilsjo rp qpd)] Igaestnyiltli-2 ( D6E) stope apedi v clec @radidrg t o 44)
wherein the inflamuatory di sease of the digestive organs is ulcerative
colitis; 47) af2adyedt{Bolf3plévenlong-drcyaraphagoaytr2edse agai nst which an
insulin sensitizing action is efficacious, which conprises the conpound
accor di ng flocrop mapy ldfehEn wld ~20)S ) asi stohpe opoxivipe opagroddi eetid;98) t he agent
for preventing or treating digestive disease according to 44), wherein the
proliferative d?28tases3of3the, drdemethelpheanrxyl s24SHr sease sel ected from
the group consisting of 1) benign tunor of the digestive organs; 2)

di gest i ve fPa109P PP Hdmddnydrly 08 yieers oppryitappan@)i cc gicdd ‘cancer ; 5)
rectum cancer and 6) stomach cancer; 9 9 ) the nedi canment according to any
one of 31 ) to(23))2\Whbsesaprepxys3thprbifng energy metabolism which is
an agent for preventing or treating 1) stenocardia and nyocardi al

infarcti oﬁ,rla%@%f&ﬂ%hé/é%@é&x;ycﬁF@@Mlla@l@@dﬁﬁttiha’;l]@Pe?&l)ylde‘r ebrovascul ar

dementi a; . _
propanoic acid;

(24) 2(S)~isopropoxy-3-{3-[(3-
trifluoromethylbenzyloxycarbonylamino)methyl]phenyl)}-
propanoic acid;

(25) 2(S)~-isopropoxy-3~{3-[(4~-
trifluoromethoxybenzyloxycarbonylamino)methyl]phenyl}-
propanoic acid;

(26) 3-(3-{[4-(1l-hydroxy-l1-methylethyl) -
benzyloxycarbonylamino]lmethyl}phenyl)-2(S) -
isopropoxypropanoic acid;

(27) 3-(3-{[2,5-dichlorobenzyloxycarbonylamino] -

methyl}phenyl)-2(S)-isopropoxypropanoic acid;
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50) the nedi canent according to any one of 31) to 33) which is an

i mmunonodul atory agent; 51 ) the nedi canent according to any one of 31 ) to
33 ) which is an agent for preventing or treating cancer; 52) a method of
preventing or treating a di sease agai nst which an insulin sensitizing
action is efficacious, which conprises adm nistering to a patient a

phar maceutically effective anount 26 of the carboxylic acid conpound
according to ar@8ind-dB-1)l4tretdexyben zydlox vicaabenty 1 agi nediet idreof or a
hydrate of theny and 53) use of the carboxylic acid conpound according to
any one ofphlenylb-3(S)-lsapsepoxyheepahoianaesder thereof or a hydrate of
them for producing an agent for preventing or treating a di sease agai nst
whi ch an i nsul i(299edsi (3i-4i By tastfilove riomedhioxyheinays o XFiee pvceyddmiimednt i on
provi desaphar maceut i cal conposition conprising a carboxylic acid conpound
repr esent edeblyyt hehéoyhit2a($) tijopropsaypropenent  aandest er thereof or a
hydrate of them and a pharnaceutically acceptable carrier. The present

i nvention al so (@0dviddds-d [2et(Modhdfo nopdaesiytli) ef hox yioeekionyd amidicdease

agai nst which PPAR a and y dual agonismor PPAR a, (3(8) and y triple
agoni sm i smethiythehengl) whi Sh- toopropesypdepaicierangdt o a patient a

phar maceutically effective anount of the carboxylic acid conpound accordi ng
to any one of 131)t@& (30 -)}isopaopalxtythdBedf(quiarwlést-@- t hereof or a hydrate
of them Further, the present invention provides use of the carboxylic acid
conmpound agboe thogy cariaeyy barei nd ) methyl Bohenwnl kptepameiecicidn ester
thereof or a hydrate of them for producing an agent for preventing or
treating a di sd32e Sgdildst(2wdi-cli cPRARoPhgny 1y caurblamaydwxymethyRPAR a, ~3
(8) and y triple agonismis efficacious. In the present invention,

~~di sease elgadxslphenhl FPAR ebroRoyYRIvePangohiaPidr PPAR a, (3 (8) and Y
triple agonismis efficacious" includes diabetes nellitus; syndrone X;
diabetic 27  dédpl BcdtlidonS- (bgpad (ilpatidaoxgldilsdase agai nst which a

| i pid-l1owering action is efficacious; obesity, osteoporosis; a disease
agai nst wh¢zrPameghexynehvhiwhenryl kv T bseRprorRd* YRECPOURLC drghbdt i ve

di seases including 1) inflammatory di seases of diqestive organs i ncl udi ng
ul cerative col i(8i43, 3cdenn3s (dir deddehlpapeheacryi sland gastritis; 2) the
proliferative di seases of di?estive organs includjng benign tunor

of di gest i ViRX R jans] Rt gfest | velHot J30Per i AREPHN YHAF S syndr ome, col on
cancer, rectum cancer and _stomach cancer; and_3) ul cerative di seases of

di gestive orgards$2)1p-dBendcdrditgddrllorophenyl)=2-propionyloxy]-

nyocardi al i nfarction andggggelaethereof;z senj | e denmentia; or 3)

cer ebr ovasiif Ayl Hefrbhh 745 BRARPBYPERAR A GHH | sm i nprovi ng ef f ect
respect 1 vely. g seaqs agal jst WAL gl 38, Lyynomodl atory action 1
propionyloxylphenyl}-2(S)-isopropoxypropanoic acid;
(37) 2(S)-3-{[3-(2,4-dichlorophenyl)carbamoyloxymethyl-
4-ethoxy]phenyl)}-2-isopropoxypropanoic acid;
(38) 3-{3-[2~(4-chlorophenoxy)acetylamino]-4-
ethoxyphenyl}-2-isopropoxypropanoic acid;
(39) 3-{3-[{2-(2,4-dichlorophenoxy)acetylamino]-4-
ethoxyphenyl}-2-isopropoxypropanoic acid; and
(40) 3-{4-([3-(4-chloro-2-cyanophenoxy)-2-

hydroxypropoxy] phenyl}-2-isopropoxypropanoic acid;
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In this specification, the structural fornulae of the conmpounds may, for
conveni ence' sake, indicate a certain isoner, but the present invention
enconpasses every possible isoner such as geonetric isomer, optical isoner
based on asymretric carbon, stereoisonmer and tautomer, which can occur in
the structures of the conpounds of the present invention, and m xtures of
t hese isonmers, and therefore, the conpounds of the present invention are
not |initetlloyd tRRAFGIIRINAC MW Il & GPRIINENCE Gk CORRRURte t er s
used in this specification are described in detail. Wien Rl, Rxy Rxz~ Rx3~
Rx9~ Rxs~ R@mﬁd}t@(é@ymafmlme%a@fm@mesents a Cl_6 al kyl group
whi ch may have one or npre %8 substituents, the al kyl group neans a Cl1_6
| i near or branched 3 mbup, and specific exanpl es thereof include

met hyl gr owp;_:.e(:laym;—-ln-wr opng group, i-propyl group, n-butyl group,

i -butyl group, sec-B group, utyl group, n-pentyl group, i-pentyl
group, sec-pentyl group, t-pentyl group, neopentyl group, 1-nethylbutyl
group, 2-netheddin jf rgpsepentsia bydeeagh ptepy| hydeemyl grougi nea kgden opyl
group, n-hexyl group, i-hexyl group, 1-nethylpentyl group, 2-nethyl pentyl
group, 3-mEthepehoyougroop,a 1le di kel rgddnyle gr-eupl kax v adiomst hgl Gt vyl
group, 2,2-dinethyl butyl group, 1, 3-dinethylbutyl group, 2,3-dinethylbutyl
group, 3, 3IKydethivg Baroyp, g2 Glips hydeohyeblivy| 9xpurip 2 2:-etiiydienyd 1l kpxyp,
1,1, 2-trinmethyl propyl group, 1,2,2-trinethylpropyl

group, | - etdndup,- reetChyd gwdpwguaddﬁpdmmegmum At hy| Iropyd 1y bugroup,
preferably nmethyl group, ethyl group, n-propyl grou i -propyl group,

n- butyIgﬂ&ﬂ@mlﬁoEumﬁl&9&ﬂgﬁ0%@cab@mquﬁmnﬁﬂkylthfggroup,ahalogeno

t - but yl gr oup, n- pentyl group, |-pentylgroup sec- pentyl group, t-pentyl group,
neopent yl QﬁfﬂﬁikY@IQQQ?ﬂ b@t?? §e6np, C2%néih9¥bu@9¢“@rcﬁuﬁalogeno Ci-g

1, 1-di net hyl propyl group, 1, 2-dinethyl propyl group, n-hexyl group and

i - hexyl graddeyltoire ggPé‘PeréHFzyméﬂF?WygE JIRWYH yFeup,a FKPEGHVHORN oup,

i -propyl group, n-buty grou i -butyl group, sec-butyl group, t-butyl
group, n- FEIRYR. @r&apz 2 b@w?#kgﬂbhbo %é@%erﬂ W3- grc‘dLFploatl’@éht%ﬁTo‘ﬁ?roup,
neopentyl group, 1-nethyl butyl group, 2-nethyl but grou

|, 1-dimet H’ylcpfpﬁyFl@Pé@iplaﬁd groug; n%tq1y13prp§/Pab¥BhplkYEP{‘Me‘Jr‘p‘FFéf e ably
nethyl group, 29 group, n-propyl _group, i-propyl group, n-butyl
group, i- &}tyFyﬁﬂeapkyiéﬁlﬁLﬁWu% éu(p2 -aid nb!&t‘§'¥°ﬁ?o@pc2~&rﬂj“$ﬁ5§t1°xy

preferablynethyl roup, ethyl gro -pro roup and i-propyl group.

Her ei n, s‘g %P%ut?s 2tfué'ﬂ1 kYT GHAURA 15y c}?efans t hat

t he group substltuted substifuent such hydr oxy roup;
thiol gr o@gﬁyyrﬂﬁr B Y55 P  nbr pH6 ?ﬁby ﬁ -0 (HiBHor ﬁhglsﬂﬁoa@f ‘hal ogen

at om such als&:fluorl e ato chl or | ne ato bromne atom.and i i.ne altom
57 qﬂ@t

nitrile grfouf:2a2fde°dY odb? "Fordy 6-§r866 FQy?rSPBUp stithe £ group,
t hyl db t | k

such as ity BE Sar v i p°>§%og “%EER? ot oy R R ch s
th | Ik

ethyyl 9roup, BULYOY] (9EauP 260 pLopsrovL, graup, ol kex rlaurr%tﬁ sieh g

nmet hoxy gro Xy or oxy g p corr respondi ng
Lo the 1 oygl gl kyl, g oups, q%hoqn%gp% 04 oW SR as,dyanameiivh, oroup,
di fluoro y group, trifluoro A group uoroet grodp;

hyd | kyl h I d
e ey S é’%ﬁfa%%%‘g’?%ﬂgb /oig %ﬁoﬁ%‘“ °X¥% R

; | h
g;?ggnpylkgﬁﬁ§¥gfg%8ﬂhﬁg c&?ﬁg' %?§¥ﬁy%5?%€%ha ylca %§y+ag%8%%§3%ﬁ 2
asmet hyl C%%”PM%Q PR RS, 319@,&?3&&&{9%@% Ié’%n f

al kanoyl group suc as acet oup; am no group; p "Such as

g‘f;{]g' Z‘H‘C ggprUB cSL My AR PPe 9L WRLFNS A SOB) Opé/ilé‘y”il.ﬂ)ex% Q;%u;@' lfey] am no
of which may have one or more substituents; T represents a single

bond, or a C;-3 alkylene group, a C,.3 alkenylene group or a Cz-3
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di met hyl am no group, nethyl ethylam no group and di et hyl ami no group; am no
al kyl group such as am nonet hyl group, am noethyl group and am nopropyl
group; carboxyl group; al koxycarbonyl group such as nethoxycarbonyl group,
et hoxycar bonyl group and propoxycarbonyl group; al koxycarbonyl al kyl group
such as net hoxycar bonyl net hyl group, ethoxycarbonyl nmethyl group,
propoxycar bonyl net hyl group, nethoxycarbonyl ethyl group

et hoxycar ot I8NE group, saehnopbkyh BaNdiRMee s P IS uls it esyss ky
group such as net hyl oxynet hyl group, nethyl oxyethyl group, ethyloxynethyl
group and YettgRxseattyla graotpexyl kyrewp bal kyl group such as

nmet hyl t hi omet hyl group, nethylthioethyl group, ethylthionethyl group and
et hyl t hi oethyl group; am noal kyl am noal kyl group such as

am nonet hyl am nonet hyl group and am noet hyl am nonet hyl group;

al kyl car baraprseegroaps sugle ongeohyd danbbaydands ¥rorpyesemlysd eas bomle oxy
group and i sopropyl carbonyl oxy group; arylalkoxyalkoxyalkXI group such as
oxymet hyl hfmshp cvg srembpitox pe gphpx yephgsgnbag; by -NR*'CQ'0- " (wherein
hydroxyalkoxyalkylgroupsuchas hydr oxyet hyl oxymnet hyl group, and

hydr oxyet /| orpeedgnt grauwx vaeyl atkoxgalsilfuy etpmsuahda’ beepye sxyret hyl
group, benzyl oxyet hyl group and benzyl oxypropyl group: quaternary anmoni o
group suche dwdrdgmt At amnoitonyk aprupetdly | etthys et kyl agmewido yréaup and
triethyl ammoni o group; cycloal kyl group such as cyclopropyl group,
cycl obut ylhygsuya Il eperpyla gr-e @ idwd ldydl ahewyl ¢rbabegeye Coal &byl gr oup
such ascycl opr openyl group, cycl obut enyl group, cycl opent enyl group 31 and
cyl ohexenydrapmoup; Canylaldcxys I9uth gaouphedyds-grongd,oapky Idigmpupgr 8 uge-s
t hi enyl group, furyl group and rrolyl group; alkylthio group such as

met hyl t hi @ lgveap, Sompt 1§ S2gr égﬁynpfﬂopypvm 02 (foup axyd 9oy, hieoCgnoup;
arylthio group such as phenylthio group, pyridinylthio group, thienylthio
group, fudliHiaswr @Gﬁuﬁn@ Vg éF?EKM L @reudupa Carya liphetickkyl gfaip such
as benzyl group, trity roup and di met hoxytrityl group; substituted

sul fonyl @fowp Csu@haagmégllf:oﬁwlg%abpf neagh ¢f ovpl@hdnpy t b Yerene W@ ¥ onyl
group; aryloyl group such as ben grou hal ogenoaryl group such as
f1 uor opheMAT &gFBRFE AhHEBE 8o pHE) N%‘% odﬂheaﬁanc&yam&xg aroap dalkines

nmet hyl ene dloxy gr Jhe phrase "whi,ch na x«have one or_nore substituents”
means t hathdy&)gr o&éﬁﬂﬁy Gravieniieig QrorRdoR"t dse ag (ﬂﬂﬁ ned @bt rary
conbi nati on, .and includes e, ap, al kyl roup al ken 850up al kynyl group

and al koxPN§r ot shHseTein ng{}\ﬁthh AYAPSERT 1eslabo T 'ol" Tl YA gr oup,
nor phol i ng,qgr ou thlonn hoI|n ghlbou a hal oggn atom nitrile grou

azi de gr Ol9pg"' B ma‘?ﬁ ngp‘groouﬁ’h m ARGt 2Rl X@qgofﬂﬁrﬁo
group, car anny p and sulfony gro Fbrelnafte t.he hra s "whi ch
may have & §ﬂbs |& #tgrgHg ﬁﬁléh #g¥% Fr Ry rdties Yk i

h h d ab RL, Rx2,
RS, p%ﬁée”kx'g”vréﬂébﬁ’%xaﬁ%é £ oot et 8“%}&%125”@9% i ch

h t t
PLies FrDUHE LS R IR SRR
th d of e 3 I h th
(e e o stip 32 . Sl croupe, Shesil ¢ sramlead it o gl et hoxy

: iB:‘n?Wo yf>§ du%e%gb“‘%fé%%ﬁf @rji%u“é %ybenlfliia%ﬂ‘lc"%’%%i #ir“l%% yioxy
group, 1 gea_gygfﬁkgacgger@ Zogﬁ g% XY QY Raa h]anexy v Propoxy

group, pr 6pox exy oxy group, oXy ‘group,

1-met hyl p%gpélt%%e%% 10 o?: ”gé%';ée ‘?ﬂfx%%&??é{ & %pas?’agfért? pa%%‘c%]y% 10X, 9F oup.

1, 1-di et but oxy group, oxy group, Hutoxy
group, hyl e rdi R Ayl but oxy group,

3, 3- dlnet%y 6ut§ Ye #%%%*t e#ﬁ&ﬁ%utggy%gggup, 2- et hyl but oxy group,

1,1, 2- trlnethylpropoxy group, 1,2,2-trimethyl propoxy group,

1-et hyl - 1- met hyl pr opoxy group and 1-ethyl -2-net hyl propoxy group; preferably
met hoxy group, ethoxy group, n-propoxy group, i-propoxy group, n-butoxy
group, i-butoxy group, sec-butoxy group, t-butoxy group, n-pentyloxy group,
i - pentyl oxy group, sec-pentyloxy group, t-pentyloxy group, neopentyl oxy

group, 1-nethyl butoxy group, 2-nethyl b4 oxy group, |, I-di et hyl propoxy

group, 1, 2-dinethyl propoxy group, n-hexyl oxy group and i-hexyl oxy group;
nore preferably nethoxy group, ethoxy group, n-propoxy group, i-propoxy
group, n-butoxy group, i-butoxy group, sec-butoxy group, t-butoxy group,

n- pentyl oxy group, i-pentyloxy group, sec-pentyloxy group, t-pentyloxy
group, neopentyl oxy group, 1-methyl butoxy group, 2-mnethyl butoxy group, 33



1, 1- di met hyl propoxy group and 1, 2-di net hyl propoxy group further

pr ef er abl ynet hoxy group, ethoxy group, n-propoxy group, i-propoxy group,

n- but oxy group, i-butoxy group, sec-butoxy group and t-butoxy group; and
nost preferably a nethoxy group, ethoxy group, n-propoxy group and

i - propoxy group. Wien Rl, Rxz, Rx3, Rx9, Rx5~ Rxs~ Rxy Rxe and Rx9
represent a Cl al kyl thio group which nmay have one or nore substituents,
the al kylthio group represeRts a Ci-6 |inear or branche&l kyR‘hi o group
and refers tg oup havun a_sul fur atom bound to the|end off the al kyl
group. Speci¥ T\g/e 'qpl es Q@ ,éﬂf i Pude net hyl R¥i o—gﬁ4 —e tto group,
n-propylthio g p, Vi, propylithi o graupg?n- bwygzyLihio gro i-hutylthio
group, sec-butﬁ?fhi%mgroup,R%?butyrFﬁrg\gr6§%N/%>pentyIR%?o gRoup,

i -pentylthio group, sec-pentylthio group, t-pentylthio group, neopentylthio
group, 1-nethyRﬁhg¥Ith5oRﬁroup, 2- metgybhat yl thés o group,

1, 1-di met hyl propyR{hifd” g oup, 1, 2- di net Wyl profyl t hio group, n-hexyl thio
' 'U—gﬁ?Q@T—Z-nethylpentylthio

group, i-hesy o pQ:ﬁEthyQ
group, 3-nethylpentylthio,group, 1,1-idinmethyldutylthio group,

1, 2- di met hy| buB’g’lthi o grRUp, 2, 2-di me¥Ayl butyR&hi o groap,

1, 3-di net hyl butylthio group, 2,3-dinethylbutylthio group,

3, 3-di met hyl but yl tgxé o gg7 oup, 1-ethyl butylthio group, 2-ethylbutylthio
group, 1,1,2-tRPret\yf pro@thio group, 1,2,2-trinethylpropylthio group
1- et hyl - 1- net hyl pr opAlk hi of group and 1-ethyl -2- et hyl propyl t hi o group,
pr ef er abl y—@E 4 ‘

i -propylthio gfgoup,

hi o group, i-butylthio group, sec-butylthio
group, t-butylRRAi 5penty|thio group, i-pentylthio group,
sec-pentylthio group, t-pentylthio group, neopentylthio group,
1-met hyl butyl thi o group, 2-nefhyl butylthio group, 1,1-dinethy|gro$ylthio
group, 1, 2vdersimyRpr DyPPHI B gRrs8paS efebiad mbevgrokprangerenery? tte o
group: nore preferably nmethylthio group, ethylthio group, n-propylthio
group, i-propyFeRFES§RsEpl ¥9béfyptﬁpﬁ @r%ﬁ%,tWetﬁﬁW¢t4ﬁcpiﬁéiﬁggrent
sec-butylthio grogp, t-butylthio group, n-pentylthio group, i-pentylthio
group, sedXPBnEFLENPEREFoAR E2PRNESPERTONGP obipsC mbofent YRt hi B ar &up,

1-nethyl b | t by ., % met hyl but yl t hi ) |, 1-di et hyl | t hi

o R gt PV M R

T bt ylt nAOGPaEp T BREBERY Fy Al DY RaaE FHEN: DT B i i b ks Sse
f bl ot hi : hyl t hix - |t hio,, d

ot opyl t B Tor Sl VHERCREI PR Hos R dr ok he"pRu8 s ¥ RAY RiRrtReo and

RxI t C~_6_hyd | kyl wWhi h

subst ] { LeATONSRd R4 BRYHIAT SYRLEoPaEy Bdbrte T Bl RESTHY FRees o

| i near or ogrgrachegl@f)é;rog]r ou ngb idl_;rg 991% 18 P‘ulpstiatélt_abl e sit ith a

hyd g P S R ST b B o G RN v

D, DB, EVEE T G500 S ‘

Rx3, Rx9, é~’Rx6~ RR9S e'ﬁn% éi % t eprésént a &%Eg' Vdroxy Al koxy

whi bst i t d
epr osent & & B AL R s B T A S L R P S e
substitutg at gﬁggbﬁé&g’t %bb?.lgiatl%a)ﬁ‘ftzﬂla ngéoxé/ Cgflougraﬁgﬁfigfljo%pexarrpl es
y . 2- dr v d !

t her eof inclute roxymet hoxy "grou ydroxyef hox roup

1- hydr OXYSt@Q%(yalgirpﬁ'%iéia{?y&? lr%up‘ﬁ??%%%’.lg%gom%?gh%g%/ %@,%%Ehmy Rxe

and Rx9 represent a Cl1 6 xya i 0 group one or

Tor esubSt bEYRRIch hle XY Gy Bk DL BngE 9HNCeRS €3NL %3, B QUP AAYINO the

Cl 6 linear or bran kKyl'thio group substitu ifutable site

with a hy K egif i eqgf~in | thio
group, 2-§§'§%§%§%%%% ibsg?aﬁ%ﬁﬁﬁgﬁkﬁﬁ %?géygfﬁy?§ ?g86?%8%95§ﬁgﬁgﬁl, Rx! ,

Rx2, Rx3~3RX9, nPtoxPaikdRy grBis; &5 2RYaRLGaMRRIEREB group, a Ciog

aminoalkyl group, a Cj;-¢ aminoalkoxy group, a Ci-¢ aminoalkylthio

1
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a Cl_6 am noal kyl group which may have one or nore substituents, the

am noal kyl group represents a group having the C1_6 |linear or branched

al kyl group substituted at a substitutable site with an am no group.

Speci fic exanpl es thereof include am nonethyl group, 2-am noethyl group and
1-am noethyl group. Simlarly, when Rl, Rxz, Rx3, Rx9, Rxs~ Rxs~ Rx~~ Rxe
and Rx9 represent a_Cl_6 am noal koxy group which nay have_one or nore

subst i t ueBEOUPY e h3HOREMKERys Bt BYip FeiResaitasl g iGUp-hakkRg VI et W 6

| i near or branched al koxy group substituted at a substitutable site with an
ami no gr ogpha Bpeenet@i-eddiyldd kheFedP/ ithErued LAAXYSHEOHoIYOYP o C2-12

2- am noet hoxy group and 1-am noethoxy group. 36 @ Simlarly, when Rl, Rx2,
Rx3~ Rxa~2aRke&xXYR&OXR @IRP arfd CRxQ PégpégéﬁkyétCESG959Pﬁoa?k§hﬂhio group
whi ch may have one or nore substituents, the am noal kylthio group

r epr esent §Y&1gaddy 1h S¥ong 1t Ife CG17 ENGLeSdX Va1t &gt & I8aktshi o gr oup
substituted at a substitutable site wth an am no group. Specific exanples
t her eof i AYKEQE LMladmyliopivt IXOUFrodp C32r SMHERIHM ki gHP ard Cz-6
1-aninoethﬁlthio group. Wien R1, Rxl, Rx2, Rx3, Rxa~ Rxs~ Rxs~ Rx~~ Rxa~
Rx9 and RRE&en¥presewp, & RalscyefRN3IowY KRR g Sups dhKEeRY haD 1A% Whe
ornore substituents, the hal ogenoal kyl group represents a group having the
Cl_6 |ineérCos d¥aiched Uyl agfoaP Bigstd X @(ifoa’tprsab%z-istagltl’a}m)élté?lt%s with
one or nore hal ogen atons. Herein, the halogen atons refer to fluorjne
atom chl GEPHE a8 dra-10PENNGT AUBM Afe-i208F RECAY A OBPe @ Fibu 2 SEMHIEL of
such a group include fluoronethyl group, trifluoronethyl group,

2-f | uor oeBRPHPyr dGy-anRl kY k2 1B SBIGNWA, 8rioup 2Bk RAYLOX KO YR, a2 18 RX3~
Rx9, Rxs~ Rxs~ Rx~~ Rxs and Rx9 represent a_ Cl 6 hal ogenated al koxy group
whi ch nay 2h&vé agid thd ongrevpubst Cruentsalkhd BEPBHenat et MBI Gt
represents a group having the C1L 6 |linear or branched, al koxy group

substit ut 8FORP 85b3tF1-ut A3 Kt IR VBne CEFPNBEWRAFB JBRY HHYR .Oheci fi ¢
exanpl est her eof incl udef! uoronet hoxy group, trhfluorggethoxy grqup,

2-f 1 uor 0ePRORGLGr DWpS BhEUELE FudPBRY &Y YtduR 1 1Rard y@n RR1,ango2,

Rx3, Rx9, Rxs~ Rxs~ Rxy Rga and Rx9 [egrgsept a C}, 6 halqgenated al kyl thio
group whi Bh MY [RGetEse SPtHofeLhBgf i 80ENEs Ak Shafbgehat 3% AT R group

represents the Cl 6 linear or branched al kylthi o group

Cubst: tut BaZEereliart o atR QAT AT Ao BPEROFBEAAF BGH AL
P11 uor ofd MRy HoN Gy aud T LR oo tRyTY AS LBPOP A T ¥ IRRRERAIAS hi o
?(raglrjg-se\r/l\{]g%ﬁ%b 1@&|Mem%xe%:éd?%\(§5maR§%E g@(o%ff) OR%(%'CE-),(XliRégEljRé%ya rdochriboon
group, each of which may have one or more substituents and one
ormore heteroatoms; andtheringZ representsa5-tol4-membered
aromatic group which may have 1 to 4 substituents and one or
more hetero atoms, andwhereinpart of the ringmaybe saturated),
a salt thereof, an ester thereof or a hydrate of them;
32) the medicament according to 31), which is based on PPAR a
and y dual agonism;
33) the medicament according to 31), which is based on PPAR «,
B(6) and y triple agonism;

34) the medicament according to any one of 31) to 33), which
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a Cz_12 al koxyal kyl group which nmay have one or nore substituents, the

al koxyal kyl group represents a group having the C1_6 |inear or branched

al kyl group substituted at a substitutable site with the CL 6 |inear or
branched al koxy group. Specific exanpl es thereof include nethoxynethyl
group, ethoxynethyl group, 1-nethoxyethyl group, 2-nethoxyethyl group,

1- et hoxyet hyl group_and 2-ethoxyethyl group. Simlarly, when Rl, Rx2, Rx3,
Rx9, RxS, 1RxBN RRSUlRRa S§REGRIFeTépresent a C2_12 al koxyal koxy group which
may have one or nore substituents, the al koxyal kox roup represents a
group havBhy the wedscpmararagFoblaRghka éﬂko?@reg?gugl)su‘kféﬁ ut ethigh a
substitutable site with the C1_6 |linear or branched al koxy group. Specific
exanpl es tHePBORIEAEl §OF PEENGRAEChEYY tdresip netH@bakah ,
1-nethoxyethox¥ group, 2-nethoxyethoxy group, 1-ethoxyethoxy group and
2- et hoxyeBRbxyhgrvagicamantaprgordhes R, aRk20n@xat h,tw@m@m&w Rxa
and Rx9 represent a C2_ 12 al koxyal kyl thi o group which may have one or nore
subst i t uehBsant ReghkoXPal RYEVENG ifLo@F rteisrdsda S¥GHORS Ravi ng the Cl1_6

| i near or branched al kylthio group substituted at a substitutable site with
the Cl_6 Bihetheomedigawrad arkex{ing togablponspeti$lt exahpl e?hidt eof

i ncl ude nmet hoxynet hyl t hi o group, ethoxynethylthio group, 1-nethoxyethylthio
group, 2- FBtHoRGSMMY PN Breyouplng ot héRpsihgl dhdloe 6 frmmidications;
2-ethoxyethylthio group. Wen Rl, Rxl, Rxz~ Rx3, Rx9~ Rxs~ Rxs~ Rx~~ Rxa-
Rx9 and Rﬁﬁ% Ebpreseéhcanen8 acegefddapkyP arBupRan? Eh3 hayt had® othigth nore
substituents, the cycloal kyl group means a C3_7 cyclic al kyl group, and
speci fi c &RaApl agenhefost PrRYIEHFA NGy OroprGRHINGr Sypeidiedidyl group,

cycl opentyl group, cyclohexyl group and cycl oheptyl group. Simlarly, when
Rl, Rxz, &&Jmameqﬂgi@ammyamqrdma ‘aﬁdawmrﬁ%p@%sgm o &7 which
cycl oal kyl oxy group which nmay have one or nore substituents, the

cycl oal kyF8xy g#B&ﬂ‘ﬁéﬁéFénﬂoaée@qup havi ng an oxygen atom bound to the
end of the C3 7 cyclic alkyl group, and specific exanpl es thereof include
cycloprop9pbx§h§rBﬁB}CEVEPgbﬁF9PBQ§“§rBBp?“Xy%?%p%%t%fb%V’gﬁ%hnLWhICh

cycl ohexyl oxy groug and cycloheetéloxy %%pup” Sin%{anly“ when Rl, Rxz, Rx3,
Rx9, Rxs~1Rx8R RIPLLRERTaRYCREILABEr 8Ll SCE 1P POESHIYI t hi 0 group which

o oup- havinh EPe TRt SHPERE bBGRALEAPEREOLRRY P K GO G o1 B LY oup.
G oup, - cyLFoPBnAgETR: §o8: GERC DOl BRESTFARCE Group and cycl ohoptyl thi o
et bsent 18) (o8 APAERITCBr otpo WA ARSnRy PAUcBR br- Hor'ss UGt UL s, € he
al kenyl gggugnigngig%ﬁglgkﬁgggrgra%gg@ghed al kenyl group and 39
43) the medicament according to any one of 31) to 33), which
is an agent for preventing or treating digestive disease;
44) the medicament according to 43), wherein the digestive
disease is a disease selected from the group consisting of 1)
inflammatory diseases of the digestive organs; 2) proliferative
diseases of the digestive organs; and 3) ulcerative diseases
of the digestive organs;
45) the medicament according to 44), wherein the inflammatory

disease of the digestive organs is a disease selected from the
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refers to a conpound residue having a double bond in the al kyl group
containing 2 or nore carbon atons. Specific exanples of thereof include
et henyl group, 1-propene-1l-yl group, 2-propene-1l-yl group, 3-propene-1-yl
group, Z-butene-1l-yl group, 1-butene-2-ylgroup, 1-butene-3-ylgroup,

1- but ene-9-yl group, 2-butene-1-yl group, 2-butene-2-yl group,

1- et hyl - 1- propene- 1-yl group, 2- et hyl - 1- pr opene- 1-yl gr ou

1- et hyl - ZguaperasisEigooep, 1) 2 udeerpltiyepeopbhési- %/l Ca s disease;
met hyl - 1- but ene- 1- vyl group, 2- met hyl - 1- but ene- 1-yl group,

t hyl - Bbearerea byt igriolgnd 1¢hetddst pibis ene- 1-yl group,

t hyl - 2- but ene- 1-yl group, 3-nethyl-2-butene-1-yl group,

t hyl - 3Gutbreemedyrageotipaceondihgl tS-Aut.ewderain gheupnflammatory

t hyl - 3-but ene- 1-yl group, 1-ethyl-1-butene-1-yl group,

t hyl - 1-ddustesrsee ofyIthyr olige - istdydrdamsit bhenlicgragrompeolitis;

t hyl - 2- but ene- 1-yl group, 2-ethyl-2-butene-1-yl group,

t hyl - 249Ut eneadeyt fgroppeventihgloBtingadrimglaydisgangpagainst which

t hyl - 3-but ene-1-yl group, 3-ethyl-3-butene-1-yl group,

- di net lyl ihsdtiengensytigingpaction digretiyilcatilomsenwhichl compupses
nmet hyl - 1- but ene-1-yl group, 2, 2-dinethyl-1-butene-1-yl group,

met tyle tampaamsl Bogdongrigg,td ,alnydiomt Il 12- bat éAe- asythgraapive
met hyl - 2- but ene-1-yl group, 1, 3-dinethyl-2-butene-1-yl group,

met lylgredigrdre- 1-yl group, 3, 3-di net hyl - 2-but ene-1-yl group,

, nmet hyl - 3- but ene-1-yl group, 1, 2-dinethyl-3-butene-1-yl group,

, met Hy8)- IHsutagentl -far g?ltﬁ}p?leIEg ddpetrgat Badhudegrstiye dpsease
roup, 3, 3-di met hyl - 3- but ene- 1-yl group, | - pent ene- 1-yl group, 2-pentene-1-yl
group, 3-EERaREIG Wo rup, wmemm etriree 1Px9l Gt 1ve pdisedze-9f Yreoup,
2-pentene-2-yl group, 3-pentene-2- gr oup, 4iPentene 2-yl group,

1- pent eneda—gﬁls‘fgr‘lmﬁrgénﬁém @ﬁé-sgagae gebagteq Fom ehe gropp ¢enspsting
2- pent ene group, 3-pentene-1-yl group, 9-pentene-1-yl group,

1- pent enenﬁy/v ke i tzmpén%rfél@zdyuge@téw& oBIPBAT eHedRIpstavEUROLYP;

9- pent ene- 2- roup, pent ene- 3-yl group, 2-pentene-3-yl group,

1- met hyl - ﬁ)péﬁtr@ﬁé-tfry’l p@rl(y@@m.s syndrome; 4) colon cancer; 5) rectum
2- met hyl - 1- pent ene- 1-yl gr oup, 3- net hyl - 1- pent ene- 1-yl group,

33333

1-
3-
2-
1-
3-
2-
1-
3-
2-
I
1, 3-di
3, 3-di
1, 2-di
2, 2-di
1, 1-di
1, 3-di
g

OOOI—‘I\)I\JOOOO_('D('DCDCD

4- et hyl - faﬁéﬁﬁéﬁﬁ“j | GHAMAC W.Qﬁﬂqﬁﬂ“ 2- pent ene- 1- ngroup,
2- et hyl - entene- 1-yl grou -net hyl - 2-pentene-1-yl gro
9- net hyl - 2195 S CC%%’P% C.aNYeREeHe3 1) ﬁog?%hb’hose action
2- net hyl - 3- t 1-yl - 3- t 1-
2 ot hyl - gsséﬂzeéﬁila%ﬁr%m}éw e hotm e s def 23R prevent ing
2- et hyl - rpgﬁ%gﬁg 1-yl.gr , thyId en -y 1D, 4
4- et hyl - & BT waq s ’Jyld?%qu ion, and
2- nmet hyl - 1- pent.ene- e ntene- 2-
o ot hyl - EREHE o SR G ST e o yritasbrovascular
2- et hyl - egpntene 2-yl group, 3-nethyl-2-pentene-2- ylgroup
4- et hyl - E peﬁ&ené 2-yl group, 1-methyl-3-pentene-2-yl group,
2- et hyl -3- pent . .
4 et hylé.ﬁ RhEniedLdpdbaie FedBi Ny 1 BN BRE G 1 8 &ho®) which is
2- met hyl - | - 4- t 2-yl :
529 ﬁ: Ey: i pen Z:?]@ 1%0%?‘%%%% %BEREZRZ 3- al 8;838, o1,

me 1 e'@ EMfie i LalL Py e JiE REV ER&- %r PP337which is
4- met hyI ene- group, At ene- 3-
4 mothyl 30 B%%%Zﬂni.%.ri'%e%é&gf teﬁx‘?nree%fpl‘;%‘ Sér%u%ry '19L2§2ne 2.yl gr oup,
1-h I
I hoxene. 6201 Sritihod Gl pERgelt X?ﬁ%ﬁ%ﬁﬁ%f#ﬁﬁ%ﬁ? S Pgrotpainst which
2- hexene- g y]kQEBEHE?n %e §i<@{'§lri‘ Ya A {3 5 eE?§8981§u¥' HRHEn comprises
2- hexene- 6-yl group, exene- 1=yl group, "3-hexené-2-yl group and.

3-hexene- 3kl s Q48AGE! £6 by ceLhEnY bratauRs u14PLaRSAEE f XL 0L Abunt

2- propene group, ene-

1- but ene- 2- ylgroup 1- butene-3-y|group 1- but ene- 4- ylgroup

2- but ene- 1-yl group, 2-butene-2-yl grou%? 1- net hyl - 1- propene- 1-yl group,
2- met hyl - 1- pr opene- 1-yl group, | - met hyl - 2- propene- 1-yl gr oup,

2- met hyl - 2- propene-1-yl group, 1-nethyl-1-butene-1-yl group,

2- et hyl - 1- but ene- 1-yl group, 3-nethyl-1-butene-1-yl group,

1- net hyl - 2- but ene- 1-yl group, 2-nmethyl-2-butene-1-yl group,

3-net hyl - 2- but ene- 1-yl group, 1-nethyl-3-butene-1-yl group,

2- met hyl - 3- but ene- 1-yl group, 3-nethyl - 3 butene 1 yI ~group,

~ o, —— A
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93 1- propene- 1-yl oxy group, 2-propene-1-yloxy group, 3-propene-1-yloxy
group, 1-butene-1-yloxy group, 1-butene-2-yloxy group, 1-butene-3-yloxy
group, 1-butene-9-yloxy group, 2-butene-1l-yloxy group, 2-butene-2-yloxy
group, 1-methyl-1-propene-1-yloxy group, 2-nethyl-1-propene-1-yloxy group,
1- net hyl - 2- propene- 1-yl oxy group, 2-nethyl-2-propene-1-yloxy group,

1- met hyl - 1- but ene- 1-yl oxy group, 2-nethyl-1-butene-1-yloxy group,

3- net hyl - bfhaheneatbpkygiycgaoig, campethy| achrd eme-tlo Wk pngr odpl) to
nethyl 2- but ene- 1-yl oxy group, 3-nethyl-2-butene-1-yloxy group,

t hyl - 3Mut ensallt Wheaeafoap, egtaettherd Hotreachivdydoxwfgtbep,; and

t hyl - 3- but ene- 1-yl oxy group, 1-ethyl-1-butene-1-yloxy group,

hyl - 1-83)t erse bfykbrycgrbopylicebhyb- tobpbend- acgbodyngr bapany one

hyl - 2- but ene- 1-yl oxy group, 2-ethyl-2-butene-1-yloxy group,

hyl - 2dfuflente139) oxy sgrldupheteetfhybn3ebue enchadrgd Dxor grbugrate of

yl - 3- but ene- 1-yl oxy group, 3-ethyl-3-butene-1-yloxy group,

met hylend,- bot predicingxan ggenp, fdx, rdivest hinh-o- bueéahend-ayd Dxga se oup,
met hyl - 1- but ene- 1-yl oxy group, 2, 2-di nethyl -1-but ene-1-yl oxy group,
met agailhrsiutwanieshl syl ans wirioupgeris it idi red had & Rorbut & nef i gd okgu gr oup,
1, 2-di net hyl - 2- but ene- 1-yl oxy group, 44 1, 3-di net hyl - 2- but ene-1 -yl oxy
group, 2, 2-di nEhapredebutioneeritidropyoyidepa rha3adiqemtthydal2ectrpesit ley| oxy
group, 1,1-dinethyl-3-butene-1-yloxy group, 1,2-dinethyl-3-butene-1-yloxy
group, 1, BaiprEtdiyig 8<chubeng-1i-coky cgmpopnd2; bk sastted bg-tihet Boemdly| oxy
group, 3, 3-dinethyl-3-butene-1-yloxy group,|-pentene-1-yloxy group,

2- pent ene-(I-)yl exya bt dipredhenanecastér Wheaeaff cupa Hypentend- thehoxandr oup,
1- pent ene- 2-yl oxy group, 2-pentene-2-yloxy group, 3-pentene-2-yloxy group,
4- pent ene-a2 phacmaqerudiga ll-petcant-a yad csgrgiredup, 2- pent ene- 3-yl oxy group,
1- pentene-1-yl oxy group, 2-pentene-1l-yloxy group, 3-pentene-1-yloxy group,
4- pent ene- 1- y|l By pyremgnt 2npenténs- 21§ erp vgidespa meidmd efiep e ydmixingr oup,
1- pent ene- 2-yl oxy group, 3-pentene-2-yloxy group, 1-pentene-3-yloxy group,
2- pent ene-c3- ylrexy iggoapdideasehgainpenvieieh IPEARXY agrdoypdual agonism

2- met hyl - 1- pent ene- 1-yl oxy group, 3-nethyl-1-pentene-I-yloxy group,

4- met hyl - brp@rdner, 1 PHI6dx pngr gupripleeabyphigmpént efiéitaygliony, gwbiph

2- met hyl - 2- pentene | oxy group, 3-nethyl-2-pentene-1-yl oxy group,

4- et hyl - ?-C%{‘!Wt@@tﬂﬂ tRe fetiif ety éh tRAEMAGA Wid C 3k bl

2- et hyl - entene 1-yl oxy group 3-net hyl - 3- pent ene- 1- yl oxy rou

9-nme

t hyl - @ Fentdye anpupkyC§rihd camhfsthiic &%F@WEQTDQI @«kg‘/o@%{a@ tgs

anyone of 1) to 30), asalt thereof, anester thereof or a hydrate

wwHamamgg

h
-di
- di
-di

of them.

Further, the present invention provides use of the
carboxylic acid compound according to any one of 1) to 30), a
salt thereof, anester thereof or a hydrate of them, for producing
an agent for preventing or treating a disease against which PPAR
o and y dual agonism or PPAR a, B(d) and y triple agonism is
efficacious.

In the present invention, “disease against which PPAR «
and y dual agonism or PPAR o, PB(8) and y triple agonism is

efficacious” includes diabetes mellitus; syndrome X; diabetic
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2- met hyl - 4- pent ene- 1-yl oxy group, 3-nethyl-4-pentene-1-yloxy group,
9- net hyl - 4- pent ene- 1-yl oxy group, 1-nethyl-1-pentene-2-yloxy group,
2- met hyl - 1- pent ene- 2-yl oxy group, 3-nethyl-1-pentene-2-yloxy group,
4- et hyl - 1- pent ene- 2-yl oxy group, 1-nmethyl-2-pentene-2-yloxy group,
2- met hyl - 2- pent ene- 2-yl oxy group, 3-nethyl-2-pentene-2-yloxy group,
4- et hyl - 2- pent ene- 2-yl oxy group, 1-nethyl-3-pentene-2-yl oxy group,
2- met hy| - Gompeht eaei @ny} olypegr bipemsapes hiisgapenegasnstyrbighgroup,
9- et hyl - 3- pent ene- 2-yl oxy group, 1-nethyl-4-pentene-2-yloxy group,
2- met hyl - ¥i peait bowe 2i yg oxyt Qoouips eF TistagiousipoResasy2- PBERYPEFOGH S/
9- net hyl - 9- pent ene- 2-yl oxy group, 1-nethyl-1-pentene-3-yloxy group,
2- et hyl -4-gestese- 3gyionxy ghoap, a8- apthyinflpeneeasy3agkegy géoup,

9-met hyl - 1- pent ene- 3-yl oxy group, 1-nethyl-2-pentene-3-yloxy group,

2- et hyl - 2f peoaeheus; yibygsyivapdiseaeehyinglpdanand) 31pfdrPmgioday,
9- et hyl - 2- pent ene- 3-yl oxy group, 1-hexene-1-yloxy group, 1-hexene-2-yloxy
group, 1-hexeases-ypkodyggsbipe drbherenénglyfiorg gié@ﬁ?tlyﬁe%@%éIBSyloxy
group, 1-hexene-6-yloxy group, 2-hexene-1-yloxy group, 2-hexene-2-yloxy
group, 2-beshnes3dykeayegr papcreahéxéseandyharyrgtdap, 22- 8Rene- 5-yl oxy
group, 2-hexene-6-yloxy group, 3-hexene-1-yloxy group, 3-hexene-2-yloxy
group andpdoheferetlvgl dxgegsespripdébessbiy erhenyl érglyddng, benign

1- propene- 1-yl oxy group, 2-propene-1-yloxy 46 group, 3-propene-1-yl oxy
group, 1- buierefldydextyige ougans., blilgest-ivapobyp ghetpditabhPedePPSiiSoxy
group, 1-butene-4-yloxy group, 2-butene-1-yloxy 8roup, 2- but ene- 2- yl oxy
group, 1- gphbybm#, pcopenesdnge oxyr aFtoup Cancest ARH- At RIPR (FANCSA 0@ YGr oup,
1- net hyl - 2- propene- 1-yl oxy group, 2-methyl-2-propene-1-yloxy group,
1-nethy|-Babmleaeaﬁiv@(@Qﬁgﬁ&ﬁﬁopdeh@@ﬁVYtiﬁﬁﬁéﬁﬁ-liyﬁ%ﬁ@pﬁﬁ¥ﬂ&ﬁ and
3-net hyl - 1- but ene- 1-yl oxy group, 1-nethyl-2-butene-1-yloxy group, .
net hyl - ﬁiybwaedéal-iyiW@rmpangsﬁﬂpﬁilaem%- ) yepkyeglemgntial

t hyl - 3- but ene- 1-yl oxy group, 2-nethyl-3-butene-1-yloxy group,
t hyl - 3rb3t ecexrebyloyry cyrledp demesitiy PRSISE: ORe LTEFIYX S 1sm

hyl - 1- but ene- 1-yl oxy group, 3-ethyl-1-butene-1-yloxy group,

hyl - 2igirenéng- pifeEtygr @FPEBtavglY- 2 2h GlEFESE- @gws%r gljch an

hyl - 2- but ene- 1-yl oxy group, 1-ethyl -3-butene-1-y] ox roup,

hyl - 3iboueesotiliagRy Ygretid.om e A Ligasodss- AN &P&'ogr case.
i met hyl - 1- but ene-1-yl oxy group, 1, 2-dinmeth I-i-g g-l- %og

met hyl - 1Inutlehe-aPSEbikycaE5an: Bhe_AFRRthyFad- HRFBY gi-é 0 §egroup,

i

i met hyl - 1- but ene- 1-yl ox roup, 1,1-dinmethyl -2-butene-1-vyl ox roup,

i met erlfgmgﬁ‘g%f&%:c%, %é‘g? nét"r‘?%]l‘lc-a%-eb%{;gﬁgf‘ipzﬁSooxye%r ouB,
7 2, 2-di met hyl - 2- but gne- 1-y| ox rou 3, 3-dinet hyl -2+ - 1. vl,oxy

group, i %D—Ugl W%‘E Eﬁfsgngdfh‘f?é‘%l?r %QgOBPgEB?Sf,Vg-rg’i %%% %/kflggéﬁggﬁ]es%éhy: oxy

group, 1, 3-dine - 3- but ane- 1- yl. oxy .gr ou - di - 3: = 1-yl oxy

gr oup anda@ﬂ%©ﬂ?ﬁ%¥h§P5§mﬁﬂ%a38¥199¥63VNE$%B%?e%ﬁ¥£§%pé%8?52Py etﬁ%ﬁyloxy

. 1- - 1-y _ 2- - 1.yl - - e V|
Oroup, 1. BHERRSLE Pladner GabEoTesy ARacs. srixSesr D Pond fEARARege v, O

group, 1-butane-4-yl ox r 2- but ane- 1- g . AT -13s Xy

%r oth I1 grfeft Hp?-@-%fdﬁ%‘?gﬁ)?ﬁeo?§e§?§gp{ Zeyr!rrtgt%w %Q{igr}lo)étz%%?%%;(é/yéég;r oup,
- met hyl - 2- pr opane- 1-yl ox roup,, ,2- -2-p e-1: Y3 (S SRS

é- mez Ey: - Jl.lsﬁﬁ":% ii;nfi‘: ‘b}}&y%’?%ﬂ%i -eneg?h@l?épf-aBufgﬁzlgjf%?%xg%glrrg%p, on

- et hyl - 1- but ane- 1- yl. 0x r e = R= -1 u i

2 met hyl - Burte 2y o S8, e3Er Al sBopl DL e SR e e

1- et hyl - 3- but gne-1:yl o [o 2 - 3= sl OLPr B
3-nethy|-3-but§ﬂgl1t§Fo§§r%?oﬁg?dfﬁ$?%£¥ép%%?%%gg??ég%hgﬁ%?giy group,

1- propane-.1-y| oxy. .group, 2-propane-1l-yloxy group, 3-propane-1-yloxy group,
1-butane-nyf%§V; ‘oup, 1-butane-2-yloxy group, 1-butane-3-yloxy group,

1- but ane-9-ylo roupLx2- Bkd anes 1yyd oxys grReep pand o2 bukane 2 r¥U00xy-1gr oup;
and nost prefe?éﬁﬂfgét enyPoXyﬁgﬂo&p/ ?—drgpdn§¥f-y OXy group, ©

2- propane- 1-yl ox roup. and. 48 - - 1- g |y when
Rl, Rx2, I%@r%%ftg%?s%lms?ﬂ%%é@je&an ?@dﬂr)g)g?ae‘g%%}pea %2?(‘56% kenyl t hi o
group which may have one or nore substituents, the al kenylthio group refers
to a group having sul fur atom bound to28he end of the C2_6 |inear or
branched al kenyl group, andspecific exanpl esthereof include ethenylthio
group, 1-propene-1-ylthio group, 2-propene-1-ylthio group,
3-propene-1-ylthio group, 1-butene-Z-ylthio group, 1-butene-2-ylthio group,
1- but ene-3-ylthio group, 1-butene-4-ylthio group, 2-butene-1-ylthio group,
2- butene-2-ylthio group, 1-nethyl-1-propene-1-ylthio group,

2-met hyl - 1- propene- 1-yl thi o group, 1-nethyl-2-propene-1-ylthio group,

N P T

S

~ ~ ~ ~—

ut en group,

NWWHFLO®OO®D

-d
-d
-d
-d

2
1
3
2
1
3
2
1
1
3
1
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1, 1-di net hyl - 1- but ene- 1-yl t hi o group, 1, 2-di et hyl - 1- but ene-1-yl thio
group, 1, 3-di net hyl - 1- but ene- 1-yl t hi o group, 2, 2-di net hyl - 2- but ene-1-yl t hi
group, 3, 3-di net hyl - 1- but ene-1-yl t hi o group, 1, 1- di net hyl - 2- but ene- 1-yl t hi
group, 1, 2-di net hyl - 2- but ene-1-yl t hi o group, 1, 3-di net hyl - 2- but ene- 1-yl t hi
group, 2, 2-di net hyl - 2- but ene-1-yl t hi o group, 3, 3-di net hyl - 2- but ene- 1-yl t hi
group, 1, 1-di net hyl - 3- but ene- 1-yl thi o group, 1, 2-di net hyl - 3- but ene- 1-y| t hi
group, 1, 3sdbmitpengshutlgealkylt arougrvepn, 2-Gi-setHigaB-pukseached t hi
group, 3, 3-di net hyl - 3- but ene- 1-yl thi o group, 1-pentene-1-ylthiogroup,
2- pent enealkyltgi oy éDé,SFBE-Ciﬂe%'/\ltCéﬁéalmpwﬁ fhe rgeduimn ol yammehBY 1 -9HauH .o
group, 1-pentene-2-ylthiogroup, 2-pentene-2-ylthio group,
3- pent enee2hyllt kiregreup,-PLe@tle ge-cpy| tiibg ogiydugroup, n-butyl group,
1- pent ene- 3-yl t hi ogr oup, 2- pent ene-3-yl thi o group,
1- pent enedtbyltydi @oyeenp,seqpanitene JToyP: HiPufrvlugroup, n-pentyl group,
3-pent ene- 1-yl t hi ogr oup, 4- pentene-1-ylthi o group, 1-pentene-2-ylthiogroup,
2- pent enei2pgintlyilo ggoowp, Sep@endyd- ZrPuPhi 6 -gealy,l ISR, emeopepitdi o
group, 1l-pentene-3-ylthio group, 2-pentene-3-ylthio group,

| Y _
1- net hyl - grpept edemetyivilipug vgr eneurd- demefhylopétlegaobpyl t hi o group, 50
3-net hyl - 1- pent ene- 1-yl thi o group, 9-nethyl-1-pentene-1-ylthio group,
1- net hyl - 2, pefiawshylpropyd growp, 4. dediyierhygesomyd- Brpuphi @-gne@mi,

OO0OO0O0O0O0

met hyl - 2- pentene- 1-yl thi o group, 4-nethyl-2-pentene-1-ylthio group,
t hyl - 8rpapy edchexyllt gireugr,odpmnethydpepityd- gaeuene-2rmgtiileegitodp,
thyl - 3-pentene-1-ylthi o group, 4-nethyl-3-pentene-1-ylthio group,
t hyl - grpapy e demetyiyilipes tyrlo @ ovup, mat Ry ldimesdylong vl @Wrowice gr oup,
thyl - 4-pentene-1-ylthi o group, 4-nethyl-4-pentene-1-ylthio group,
t hyl - 1, gefiaeshylpuithilo gdiommpp, 22 2msiimpithylpantydngr2up,t hi o group,
hyl - 1-pent ene-2-yl thi o group, 4-nethyl-1-pentene-2-ylthio group,
hyl - 2, Bedigeshylpuithilo 9o, 223m§1t1ﬁ‘)¢rth2-1g7élﬁf>’énélrgllﬂrt hi o group,
hyl - 2- pent ene-2-yl t hi_ o group, _4-nethyl -2-pentene-2-ylthi o group,
hyl - 3+ Seﬁlﬂ@ﬁéhyl iilo 9gO8, 12-8@&/&%@3%@@@%- 2->¢|tﬂ1ml@ugwéup,
hyl - 3- pent ene-2-yl thi o grqup, 9-nethyl-3-pentene-2-ylthio group, 51
hyl - XBERY ede 12 27THERIS tHYIRF OPYImSrRVP- 4 1 péntehéinerhydipg ogydup,

hyl - 4- pent ene-2-yl t hi o group, 9-nmnethyl -4-pentene-2-ylthiqQ group,

hyl - 8XRERY & %A T1ime ghokRy, o 1@t pyp 2rd deritéyd 2 netiivd Poayd,

hyl - 1- pent ene- 3-yl thi o group, 4-nethyl-1-pentene-3-ylthio group,
hy|-s-rﬁémené-eé%ﬁpﬁwomg?ﬂw , 9BOTRt KL SHrt e 13 qwloggpbl@p,

3- et hyl - 2- pent ene- 3-yl t hi rqQup, 4-nethyl -2-pentene-3-ylthio group,

1 hexene. 1-PEORYD $roMD; PrIHNENBEIUPr (G BEOuB rRSHRL Y S ot oup,
1- hexene-4-yl thio group, 1-hexene-5-yl.thio grou 1- hexene-6-yl thi o group,
2 hexene. £ PPERLGGHBR - DREXLAEODPy [ e R 5. RExeRER SV EERTE o1 oup.
2- hexene-4-yl t hi roup, 2-hexene-5-ylthio.gro - hexene-6-yl thi o group,
3 hexene. YPCAYS SraUB: ToRBRENG L Sfruhr o loPGiRYARY Y inatetRla: vl thio
group; preferably,e nyl.thi o grqQup,..l- -1-ylthio group,
2-propene§1?§?9 ¥8u% guéFO P rgﬁgng}T%§B&§§gggyéuéf%§bbutene-1-y|thio
group, 1-butene-2:ylthi o) - hu - y| 1 hi (o 1- ne-9-yl thio
group, 2- Eﬂ?eﬁgzn%é&tlgfgp rloéjlg?ué’- Eu%gggl -ryq %Igdgr g’ﬁ%%,yl gpé'&;?, fiore!

L- et hy! - 1; BE@RERTs Tt A1 & HPet Ay IRJS0s, 1A RHRBEYE de s Ni0pepyn: 52

group, n-butyl group, i-butyl group, sec-butyl group, t-butyl

3-
1-
3-
1-
3-
1-
3-
1-
3-
1-
3-
1-
3-
1-
3-
1-

R EEEEEEEE L

~ ~ ~ ~ ~ ~ ~ ~ ~ ~

group, n-pentyl group, i-pentyl group, sec-pentyl group,
t-pentyl group, neopentyl group, l-methylbutyl group,
2-methylbutyl group, 1,l1-dimethylpropyl group and

1,2-dimethylpropyl group, further preferably methyl group,

29



t hyl - 2- propene- 1-yl thi o group, 2-nethyl-2-propene-1-ylthio group,

t hyl - 1- butene- 1-yl thi o group, 2-nethyl-1-butene-1-ylthio group,

t hyl - 1- butene- 1-yl thi o group, 1-nethyl-2-butene-1-ylthio group,

t hyl - 2-butene-1-yl thi o group, 3-nethyl-2-butene-1-ylthio group,

t hyl - 3-butene-1-yl thi o group, 2-nethyl-3-butene-1-ylthio group,

t hyl - 3-butene-1-yl thio group, 1-ethyl-1-butene-1-ylthio group,

hyl - 1-efftyenegrioud t hi-op xpratlp,9 13>-uat,hyil ~pedpatle rgg-obpyl trhikoitgrlogy,oup,

hyl - 2- but ene- 1-yl t hi o group, 2-ethyl-2-butene-1-ylthio group,

hyl - 2-ibipveng- Indurhi ¢ eg-dwy 11 -gatdwd s iit-éndyl- Wrchiro grrngupost

hyl - 3- but ene-1-ylthi o group, 3-ethyl-3-butene-1-ylthio group,

i met ipdefbraiilemeetihyl ghpopgethyl aroiydi mepivpy Lgbatpradli~drdpyl group,
i met hyl - 1- but ene-1-yl thi o group, 2, 2-dinethyl-1-butene-1-ylthio group,
i met lgyydoup-.but ene- 1-yl thi o group, 1, 1-dinethyl-2-butene-1-ylthio group,
i
[

et EEEEE

~—

nmet hyl - 2- but ene-1-ylthi o group, 1, 3-dinethyl-2-butene-1-ylthio group,
met hyl - 2Hbueéne- Lthgl phrasgr dubicB, Bayi hevayh- @ubatéheedt§l t hi o group,
, i met hyl - 3-but ene-1-ylthi o group, 1,2-dinethyl-3-butene-1-ylthio group,

3 1, 3- dipestitfyil ca@-lhutmersan sl -t athith egronemp 20a3 diemesiuind t-i3-uhedena-th yd t hi o

group and 3, 3-di net hyl - 3-butene-1-ylthio group; nore preferably ethenylthio

group, 1-puiysdrid-uent tshich gsoupdr @yt gpeng;1thibhi grgupamitro group;

3- propene-1-ylthio group, 1-butene-1-ylthio group, 1-butene-2-ylthio group,
1- but ene- Ropghnla gy gupupl- but enerphyl it grgpupupa e lndgenetbmysodh @sgr oup,
2-butene-2-ylthio group, 1-nethyl-1-propene-1-ylthio group,

2- met hyl - Flprooparee-atton t Kihd griouep,a tomye tindmieprdpenent yiladiine grtemp,

2- met hyl - 2- propene-1-yl thi o group, 1-methyl-1-butene-1-ylthio group,

2- et hyl - hittidree gropiphaeideoupouB: nistinw L triowpenelkyyl ghdap gyusip,as

1- met hyl - 2- but ene- 1-yl thi o group, 2-nethyl-2-butene-1-ylthio group,

3- et hyl - eidtyBngrbug,t kitbydr gupupi- peepyl - 3rdup enesdpxophl @rpu@nd

2- met hyl - 3- but ene- 1-yl t hi o groupand3- et hyl - 3- but ene- 1-yl t hi o group; further
pr ef er abl yudtyHeaybuhi oa Hrenypl groppopedl-as yinki o xpurp 212ydr opevie-and| t hi o
group, 3-propene-1-ylthio %roup, 1-butene-1-ylthio group, 1-butene-2-ylthio
group, 1-proEenyd- @nohics ghéypyligsauenadughyas (& yroum rubhutatemyly| t hi o
group and 2-butene-2-ylthio group; and nost preferably ethenylthio group,
1- pr opene 9XOHR RN BFRPEIPL SIspdHe2 1 kORYHI P YR SiFhand MeHhepe SOyl t hi o
group. Wien R1, Rxl, Rx2, Rx3, Rxa~ Rxs~ Rxs~ Rx-t~ Rxa~ Rx9 and Rxi o

r epr esent SSNOXY;IERUR  aPKYRGKY FERHP AT RUARS YhGTeUB fef e SRiping to
substituents, _the alkynyl group is a C2_6 linear or branched al kynyl. group
and r ef er $Nol AW BRIFINAIF 8YP o e IPAFTRG L Yilr FPPEP Foved 3% frliwe rameHbYgr oup
containing 2 or )re carbon atons. Specifi ¢ exanpl es thereof include
ethynyl ¢ 5GHP'1EB#§ﬁVH3ﬁW§Hh%ﬁwﬂﬁﬁuPZ-5F ROF e thydu 9 L o3Py n-1-yl

r oD Rkt 9 R LS A TR R SR T Bt oy
R e e e e e A T
2. ot hyl - PR LgEmaTotb Brs R R F e Bk, B Ryt Ggbamoyl group:
3~ et hyl - STREAREEY g Re 1 Ry 3t st §PETE s

ar oup. | - LRI =R Rt S A PR o iy gL carbamoy
>- oty - 298 e pe B R o3 By S iR adne BB rbamoy oroup;
et hyl -3 ehepRiey oD s kbegt adRP Hih Yo FeiBy, grgups amino
2. - i ot APl Y hodi S8 b HRB Wy il MEkis) <ghgiBmeno
'3 ai mot AYPEE. AR AebRboegiine, Sk IES 1AM DRl o

PNNWWEF O

1
1
3
2
1
3
2
1
3
2
1,1-d
1, 3-d
3, 3-d
1, 2-d
2,2-d
1,1-d
5

[
i n-
i met hyl - 2-butyn-1-yl group, 1, 1-dinethyl-3-butyn-1-yl group,
[
[

2

1
1,
3,3
1 met hyl - 3- butyn- 1-yl 55 group, 30 3-di met hyl - 3-butyn-1-yl group,

2, met hyl - 3- butyn- 1-yl group, 3, 3-dinethyl-3-butyn-1-yl group,

1- pentyn-1-yl group, 2-pentyn-1-ylgroup, 3-pentyn-1-yl group, 9-pentyn-1-yl
group, 1l-pentyn-2-yl group, 2-pentyn-2-yl group, 3-pentyn-2-yl group,

4- pentyn-2-yl group, 1-pentyn-3-yl group, 2-pentyn-3-ylgroup,
1- pentyn-1-yl group, 2-pentyn-1-yl group, 3-pentyn-1-ylgroup,
4-pentyn-1-ylgroup, 1-pentyn-2-yl group, 2-pentyn-2-ylgroup,

3
, 2
2



t hyl - 9- pentyn-1-yl group, 2-ne

t hyl - 1- pentyn-2-yl group, 2-ne

t hyl - 2-pentyn-2-yl group, 1-nethyl-3-pentyn-2-yl group,

t hyl - 3- pentyn-2-yl group, 3-nethyl-3-pentyn-2-yl group,

t hyl - 3- pentyn-2-yl group, 1-nethyl-4-pentyn-2-yl group,

t hyl - 4-pentyn-2-yl group, 3-nethyl-4-pentyn-2-yl grou

O GEOWP, MekbyhgLhylpBAanpPnaBoyp %HQ) jethylamino

thyl - 1-pentyn-3-yl group, 56 3- et hyl - 1-pentyn-3-yl group,

met hyl - BHsey An3ng| agkbhrgr%ﬁtlﬁma@aﬂéﬁpylﬁi@-y)ll gge@Rp,aminoethyl

2- et hyl - 2- pentyn-3-yl group, 3-nethyl-2- pentyn 3-yl group,

9- met hy| - Zuset AR A ARAARY 1 -a¥oami- Tazbagntu gt olrieaikaxyaa ghasup,

1- hexyn-3-yl group, 1-hexyn-9-yl group, 1-hexyn-5-yl group, 1-hexyn-6-yl

group, 2- lEepP sugh gﬁdumthczxmwrwly Ir@ueupethokEgpabanyll g¥oup and

2- hexyn-9-yl group, hexyn- 5-yl oup, 2-hexyn-6-yl group, 3-hexyn-1-yl

group, 3- hé%&*PEYQﬁrQﬂﬂﬂk)QﬁQPEH-ﬁg%VﬁQE&%H Qﬂyﬁﬁikxﬁwﬁnﬂwﬂﬂ%PQhlﬁ%hyl gr oup,

1- propyn-1-yl group, 2-propyn-1-yl group, 3-propyn-1-yl group, 1-butyn-21-yl

group, 1- mW%r@w@emﬁutmwfylewammmmM W,

2-butyn-1-yl group, 2-butyn-2-yl group, 1-nethyl-21-propyn-1-yl group,

2- et hyl - prmmwcaybﬂn@wmyll RSPy ﬂ@tﬁmwﬁlpqnyl@rtdwd group,

2- met hyl - 2- propyn- 1-yl group, 1- net hyl - 1- butyn-1-yl group

2- met hyl - Bthepearbangredipy, 1 anmmmndlmmmypaﬂbogwd@fihyl group;

-nethyl 2-butyn-1-yl group, 2-nethyl-2- butyn 1-yl oup,
t hyl - 2UkHEARYRIRY lgiaiqyip Euaht RS TEthy hygr @HPup,

t hyl - 3-but yn-1-vyl oup, 3- nethXI-B but -1-yl group

thyI 1ﬂ5u#ymun&xﬁtkﬁimﬂ§ouﬂ4e?ﬁyv ?xﬁm€9h¥i grogpoiqﬂ ethyloxyethyl

-ethyl - 1- butyn- 1-yl roup 1 ethyl 2-butyn-1-yl group

- et hyl - 2-9RUR- B4NY ke lo (HRAVED SRy RS WAt hyrldiag omethyl group,

-et hyl - 3-butyn roup, 2- et hyl - 3- butyn 1-yl group,

thyI 3ﬂ1ﬁ}t*er~tiu;ﬂef3}y&u;9r°Pm- $ EhtiN oSS iiin SRR gmslp,

nmet hyl - 1- but yn- 1-yl group, 1, 3-dinethyl-1-butyn-1-yl group

netﬁﬁhMﬂHﬁk%ﬂ¥?U%Hg%ﬁqﬂnxam}Q?Q%hﬁ%ﬂmﬁnoflﬁd@yﬂIPQH S&F@u&s

met hyl - 2- butyn-1-y group, 1,2-dineth gr oup,

met rmlnfnlﬁ}t‘wainmowawpl 990129&%?%?0% n%vma%ﬁ@ﬁwoup:

neth - bu - 8roug 1, dlneth IHQ but nll roup,
, i meth § R}ﬁ Jllcgj/ﬁlygr and::%IB di msthy ;Ebufw f%g,l 93 roup, nor e
of of er abl fyc&ﬁf AT 1¢|°P5P8aﬁcafbﬁp i By amup,

3- 1 hut 1- b t I b t 3-
S propyn- Ly ﬁq&%al}(ox;mya rpoec,% ULy OG0 R Fbptyn-3-y

E%E§§:1 n%rpyny%tw B thg;sg g ggﬁkyl  SSYBen as
i e Ey: :% RS yﬁ/’_xl.f-y:ﬂ 2 én%g:?fyé. rﬁ%ﬁ]@af%b ha/q E{S/%’thyl group;
i %y*ﬁet%‘i o,

o 6f or abl 0 ?@mxjye*'h r%“?%E%%%BQ¥'1°§X§E%%1 o8] e sthady

3- propyn- |\ g0 ; n group, 1-butyn-3-yl
group, 1- %ﬁ%?ﬁq §Q° }bup, utfﬁgﬁnglsﬁgﬁﬁagnggfﬁgutyn 2-yl group and

- pr opyn- %'e%?'Yé‘FSE"&““%l%q{l%r e AL v L o

d Rx9 ﬂ%ﬁ&%'
gﬂbstltuggﬁgﬁ%ﬁg%ygl§§39F3§§¥E¥%ﬁg¥52?g pp@ gf%?%ﬁp hasing gggég%bzton1
bound t t I b d
sgg& fi 2 teC n(E h %o&fﬁglé ﬁ?{%ly?g%%%ﬁ&@?me“gﬁ %r(gugiégxyagr oup,
2- épg% b
grgugpy?béf¥%ﬂﬁy9¥g g%ﬁﬂpgegy%ﬁ%l%b gp% 359”%t H§%P%éeﬂ£8 onxy group,

2-butyn-1-yl oxy group, 2-butyn-2-yloxy_group, 1-mnethyl-1-propyn-1-yloxy
group, 2-methyl-1-propyn-1-yl oxy grouh?ll-nethyl-2-propyn-1-y|oxy group,
2- met hyl - 2- propyn- 1-yl oxy group, 1-nethyl-1-butyn-1-yloxy group,

2-met hyl - 1- butyn- 1-yl oxy group, 3-nethyl-1-butyn-1-yloxy group,

1- met hyl - 2- but yn- 1-yl oxy group, 2-nethyl-2-butyn-1-yloxy group,

3- et hyl - 2- butyn-1-yl oxy group, 1-nethyl-3-butyn-1-yloxy group,

2- met hyl - 3- butyn- 1-yl oxy group, 3-nethyl-3-butyn-1-yloxy group,

1-ethyl -1-butyn-1-yl oxy group, 2-ethyl-1-butyn-1-yloxy group,

t hyl - 1- pentyn-2-yl group,
t hyl - 2- pentyn-2-yl group,

3@333333
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2, 2-di met hyl - 2- but yn-1-yl oxy group, 3, 3-dinethyl-2-butyn-1-yloxy group,
1, 1-di net hyl - 3- but yn- 1-yl oxy group, 1, 2-dinethyl-3-butyn-1-yloxy group,
1, 3-di met hyl - 3- butyn- 1-yl oxy group, 2, 2-dinethyl-3-butyn-1-yloxy group,
3, 3-di net hyl - 3-but yn- 1-yl oxy group, 1-pentyn-1-yloxy group,
2- pentyn-1-yl oxy group, 3-pentyn-1-yloxy group, 4-pentyn-1-yloxy group,
1- pentyn- 2- on group, . 2-pentyn-2-yl oxy group, 3-pentyn-2-yloxy g roup
9- pent yn- 2nd io@@wl grpERY ﬁﬂw@msws@@ p@e@%syﬁuequﬁmy P,
1- pentyn- 1-yl oxy group 2-pentyn-1-yl oxy group, 3-pentyn-1-yloxy group,
4- pent yn- SXPUReyt i e0pl axrgyent ¥Hr21y3r®ap aRemY r mlydngyaup: Aldsi tdrisup,
1-pentyn-2-yl oxy group, 3-pentyn-2-yloxy group, 1-pentyn-3-yloxy group,
2- pent yn- IXAUBSHGR a8 Fe LIy ENAPIO IRt el Y It hheyaun . prory L§héamragioup,
4- et hyl - 1- pentyn- 1-yl oxy 1-nethyl -2-pentyn-1- onxy roup, group,
3- et hyl - 2ngeRiii 1 Ehyoogyoup rea ki) t i@ entopp sughogy Lg‘imnpltfgmm@foum
2- et hyl - 3- pentyn 1-yloxy 3-methyl-3-pentyn-1-yloxy group, group,
1- met hy| - 2yFdsk JW%W%mttﬁwerwlﬁéﬁ{Oymp%,ogurgfrld&po group and
- 1-pentyn-1-yl oxy group, 3-nmethyl-1- pent)iL 1-yl oxy group
2- et hyl - 2yFa&ethyHt l}ﬂ@k?“@?@tfp’l howex Ryiky3- wﬂ@/ﬁugh;ﬂ%@ngyéwoup,
9- met hyl - 3- pent yn- 1-yl oxy g(ouE 3- et hyl - 9- pentyn- 1-yl oxy 60

trityl group and dimethoxytrityl group; substituted sulfonyl

group such as sulfonyl group, mesyl group and p-toluene sulfonyl
group; aryloyl group such as benzoyl group; halogenoaryl group
such as fluorophenyl group and bromophenyl group; and oxyalkoxy
group such as methylene dioxy group.

The phrase “which may have one or more substituents” means
that the groupmay have one or more of these groups in an arbitrary
combination, and includes e.g. an alkyl group, alkenyl group,
alkynyl group and alkoxy group substituted with hydroxyl group,
thiol group, nitrogroup, morpholinogroup, thiomorpholinogroup,
a halogen atom, nitrile group, azide group, formyl group, amino
group, alkylamino group, dialkylamino group, carbamoyl group
and sulfonyl group.

Hereinafter, the phrases “which may have a substituent”

W

and “which may have one or more substituents” in the present
invention have the meanings as defined above.

When R!, R*?, R*, R¥, R*, R*®, R*, R* and R*® represents
a Ci-¢ alkoxy group which may have one or more substituents, the

alkoxy group means a C;-¢ linear or branched alkoxy group and

refers to a group having an oxygen atom bound to the end of the
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roup, 4-nethyl-4-pentyn-1-yloxy group, 1-nethyl-1-pentyn-2-yloxy group,
t hyl - 1- pentyn-2-yl oxy group, 3-nethyl-1-pentyn-2-yloxy group,

t hyl - 1- pentyn- 2-yl oxy group, 1-nethyl-2-pentyn-2-yloxy group,

t hyl - 2- pentyn- 2-yl oxy group, 3-nethyl-2-pentyn-2-yloxy group,

t hyl - 2- pentyn- 2-yl oxy group, 1-nethyl-3-pentyn- 2 onxy group,

thyl - 3-pentyn-2-yl oxy group, 3-nethyl-3-pentyn-2-yloxy group

t hyl - @1t groppy| é@ﬁ@%ex@%ﬁﬁytbgrﬁ@ﬁtlw@l BRYhGKRBEEOUD,

t hyl - 9-pentyn-2-yl oxy group, 3-nethyl-4-pentyn-2-yloxy group,

t hyl - @ﬁ&gwwgrgugt@x@g@pﬂﬁygqu@tnyprpppémgmﬂqpynohytgxam§OUp,

- et hyl - 1- pent yn- 3-yl oxy group, 3-nethyl- entyn- 3-yl oxy group,

- et hyl - m;ﬂmﬂﬁgwnLgrypﬁxysgeob@toayrﬁﬁqunr-2 g@ﬁpyu srgm@xywxpannyloxy
2- et hyl - 2-pent yn- 3-yl oxy group, 3-nethyl-2-pentyn-3-yloxy

group, 4- matHepR, 2 -Ip@Eeniy 1y @ap o e~ m@mﬂ-@cyqumnpgr dupentyloxy

1- hexyn- 2-yl oxy group, 1-hexyn-3-yloxy group, 1-hexyn-9-yloxy group,

1- hexyn- 5G/08Py  GreRRE N U Ueasyy reu o xdy- T tdupE DUt axex yaroupyl oxy group,

2- hexyn-2-yl oxy group, 2-hexyn-3-yloxy group, 2-hexyn-9-yloxy group,

2- hexyn- 52yM@$bx$hnnpxqunmyh 6yl SaneTGUP T OPA¥EK EFOLD oxy gr oup,

3- hexyn- 2- yI ' group and 3-hexyn-3-yl oxy group; preferably ethynyl oxy
group, 1-pne@ G411 YOhBE Qg L Qupr SioyreXy-Lpixaxgr @it p -8 X gl 0§y rereurd,oxy
group, | -butyn- 1-yl oxy group,|-butyn-2-yloxy group, 1-butyn-3-yloxy group,
1- but yn- 41yW@$¢X$Rﬁn¥Y Y QOpy -maihydpeitaidip 22 9aaum- 2- yl oxy gr oup
1- met hyl - 1- propyn- 1-yl oxy group, 2-nethyl-1-propyn-1-yloxy group,

1- et hyl - 2 PedppPRnN YOk vy raoigyp -2 ek mezhaﬂ@;sx,tmxy FISUP gr oup,

EEEEEEEEE

g
2
4
2
4-
2-
4
2
9
2
9

met hyl - 1- but yn- 1-yl oxy group, 2-nethyl-1-butyn-1-yloxy group,
t hyl - ﬂ-,thcffum 1348 G¥Yo 85, O UR - med A dimei AUt o Yo 8 Qo up,
t hyl - 2- butyn- 1-yl oxy group, 3-neth I-2 but yn- 1-yl oxy group,
t hyl - &mf//lrm 1 Qo FF, O VR e I dimer it %YOWOQJrR)up,
t hyl - 3- but 1-yl oxy group,l-ethyl-1 butgn 1-yl oxy %6
hyl - 1-3b§t;F%J'@-tﬂydﬁptg’rxduﬁrsmé’th}re'ihbh]?y OAY \IRHIP grloihy Lbutoxy
hyl - 2- butyn- 1 onxy group, 2- et hyl - 2- but yn- 1-yl oxy group
hyl - 2 35 ®Yen- ﬂuQ1 }IﬁﬂﬁﬁﬁﬂlHQQQHXMBQﬁﬂPfh ﬂq?lé&ﬁrdﬂﬁﬁﬁylprOPoxy
yI 3- but n 1 A oup, -eth | - 3- bu | oxy group,
netﬁfp ?ﬁkkﬂ %?(ﬁr d{ but yn- 1-yl oxy group,

| - 1- hut 2, 2-di th 1- but 1-vyl ,
y|et% ﬁﬂ@? *6113% 315\3“%1:01191 RO fﬁv 1y BOEhosy. Yok 'Sﬁgﬂﬁ,
neth | - 2- but 1-yl ox 1, 3-di met hyl - 2- but | ox roup,
| RSt Jre 1 epepolvaiipusy 3-GrBPRYIS R T b&tié Bup.

ﬁt E%%@IQE%#MI%&% By ity ﬁf&%ﬂ%%;fi %ﬁi@aﬁ | 5 as%*/l #up and
opgﬁtﬁxy[ kyu; oupﬁxfgﬁyég§% 1- SFL§§%“%8§L? 6?%5¥n¥10é%5%1%§p
D BB KL 2R yﬁ%%ﬁ%& &@w%§% fyn-3-yl oxy group,

EKnl? o y gro pi o Xy grouap, onxyogroup,
thzl- -8}§%§ﬂ %ﬁ% §X§r% ug? % yé %py -él xz grouB:

thyl - 12 B %ﬁé’l?%p%r?%m%%%e %ﬂ'& VErh 25 g SiRytony
Lot nyl - 910 ynf." .r’y‘lf%fi%f%fmu% palist Eﬂt%ﬁﬁ%*% i F%i SuBTSREY
3-met hyl - %rB‘d Xy gp\fug&ggg%%h_ %r-‘b*ﬁ%x@r Lt ¥ -shiayay Bﬂé group

1- propyn- I-vyl ropy -yl oxy “group, ' 3- propyn
group, | - butyrnpLyyh gLoup oWty XY q g onxy group,
1- butyn-9- y%oxytgrgﬁér Elgbuftynlalij'toylgloér%lLl oup §8§Q¥1 %— " oxy group; and

nost prefgrggh¥ QBQ néfgﬁ g%@ﬂgpeét§}%Q¥l9}0&EOX¥R%EBEQ%o%&xéggﬁggl yl oxy

group and 3-propyn-1- group Rxs~

Rxs~ Rx~~ n ave one
or nore sﬁl% F?Egnts%({ﬁm yﬁ??hﬁgggér@ggy} érs to a group &)txﬁg?l ng sul fur
at om bound to the end of the C2 6 linear or branched alkynyl 63 group,
andspecific exanples t her eof incl ude e%%ynylthlo group, 1l-propyn-1l-ylthio
group, 2-propyn-1l-ylthio group, 3-propyn-1-ylthio group, 1-butyn-1-ylthio
group, 1-butyn-2-ylthio group, 1-butyn-3-ylthio group, 1-butyn-4-ylthio
group, 2-butyn-1-ylthio group, 2-butyn-2-ylthio group,

1- net hyl - 1- propyn-1-yl thio group, 2-nethyl-1-propyn-1-ylthio group,

1- net hyl - 2- propyn-1-yl thi o group, 2-nmethyl-2-propyn-1-ylthio group,

1-net hyl -1-butyn-1-ylthio group, 2-nmethyl-1-butyn-1-ylthio group,
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1, 2-di nmet hyl - 2-butyn-1-yl thi o group, 1, 3-di net hyl - 2- butyn-1-yl thio

group, 2, 2-di net hyl - 2-butyn-1-yl t hi o group, 3, 3-di net hyl - 2-butyn-1-ylthio
group, 1, 1-di net hyl - 3-butyn- 1-yl t hi o group, 1, 2-di net hyl - 3-butyn-1-ylthio
group, 1, 3-di net hyl - 3-butyn- 1-yl t hi o group, 2, 2-di net hyl - 3-butyn-1-ylthio
group, 3, 3-di net hyl - 3-butyn-1-ylthio group,|-pentyn-1-ylthio

group, 2-pentyn-1-ylthi o group, 3-pentyn-1-ylthiogroup, 4-pentyn-1-ylthio
group, 1-perdyfHIEt IR pUh,rpEnhad 2, -tc}ﬁntsetgndlnf,opoxy group;

3- pentyn-2-yl t hi ogroup, 9- pentyn-2-ylthio group,

1- pent yn- Futie gy efprab peneyhogy@ndiito glnery group, n-propoxy group,

1- pentyn-1-yl thiogroup, 2-pentyn-1-ylthio group, 3-pentyn-1-ylthiogroup,

4- pent yn- LAnRaHaQx Yy radtfie 2 Tpdnhax2 -9 qui o igrouex vi-geemn -segAlitiax yr oup,
1- pentyn-2-ylthio group, 3-pentyn-2-ylthio group, 1l-pentyn-3-ylthio group,
2- pent yn- 3npurhpodgk obpt oy eetdup ;- angene §h-prafdandald yyeonpt hoxy group,

2-nmet hyl - 1- pentyn-1-ylthio group, 3-nethyl-1-pentyn-1-ylthio group,

9- met hyl - BYyamyy groud t M- IpraRy, Jraw Byld 2pepoxyl-ghaadn.o group,

2-met hyl - 2- pentyn-1-yl thjo group, 3-methy]-2-pentyn-1-yl thio group,
4- et hyl - 2- pentfhen 1B%§,| &’ 0 Pg‘?mfp":", 1R et B%‘L- &"ﬁerﬂxyrﬁmd ;RX% hiepxger; a
2- et hyl - 3-pentyn-1-ylthio group, 3-nethyl-3-pentyn-1-ylthio group,
9- met hyl - Saperthkylthila Giroupswhighonpy hawet iyt - pentey rsubsi itthiemtgr,oup,
2-met hyl -4-pentyn-1-ylthio group, 3-nethyl-4-pentyn-1-ylthio group,
9- met hyl - £hgent ynl Th ¢ gitios Pgremns, s entfed Ryls-liinsan 9gnb2apchkide lgnoihio
2-met hyl - 1- pentyn-2-ylthio group, 3-nethyl-1-pentyn-2-ylthio group,
4- et hyl - Bosew pRd2 refferisot grausour Maiylg 2 geatyn- 2tontlhoendrisupghe
2-nethy|-2-pen2yn-2-ylthio group, 3-nethyl-2-pentyn-2-ylthio group,
4- et hyl - 2nsemfy the \Altkiilo oo, Sreedhyr- sxperlga- Rkherenfoigeduge
2- met hyl - 3-pentyn- 2-yl thi o group, 3-nethyl-3-pentyn-2-ylthio group,
9- et hyl - Sefdnhihiz grainy  @téye,thiorsnepr, 9 np@ropylEhiic Kreugroup,
2-met hyl - 9-pentyn-2-ylthi o group, 3-nethyl-4-pentyn-2-ylthio group,
4- et hy| - S-PERPYA-ILIA (GHPgr AUt Loy [9rpupe ntiyRuE-WiHthHico 9gosimp,
2-met hyl - 1- pentyn-3-yl thi o group, 3-methyl-1-pentyn-3-ylthio group,

9- net hyl - BeFeRRYIFNHq tﬁr@U@rroGp'ZbUPYHétW GropEnt PPSIAIRiNG o IEeHP
2-met hyl - 2- pentyn-3-ylthi o group, 3-nethyl-2-pentyn-3-ylthio, group,
4- et hyl - 2 pEREYAIRIA BRPBP grifify, Pen hekihha 9§ PERY of groiiby L 4h He @By | t hi o
, 1-h - 3-yl thi , .1-h -4-yl thi, , 1-h -5-yl thi
ous 1 RERARERs el SRR fecll 2 e 2y
up, - hexyn- 3- | up, - hexyn-9- I .2- hexyn-5- I
Sr ouB, 2- %é‘il%ﬁf‘é’-lgﬂ“ttﬁil%_ o&;%,oué’-'hgxglﬁ-dfﬁétﬁ’ﬁ{ilé’rg’i’éfgg?’lé’- e HJZ-zlthi 0
T or opyn- £ f Rk oSBTy Ar SO Chr oG bipio S Bhy i TR 8 Cgr oup.
1- but yn- 1-yl t hi w1 1-but yns 2-yl t hi 1-but yn-3-yl t hi ,
T butyn. 435 PHR o 1oreily bRt i) efod. o POt ey B R 13RSt et o,
1- met hyl - 4- - 1-yl thi 2-met hyl - 1 =1yl thi ,
rot iyl - 2~ TRy Pt oo bEte. 5108 Rt HEA B £k ot 0L
t hyl - 1- - 1+ i - met hyl,- 1~ = 1=yl thi
Egtﬂil-%:%ﬁb%%?%b&?%ﬁ#&l%%%&ﬁpr%yﬁﬁt%%f:é}%%%é&} 9¥w§ﬁk§°3§%§§Pr
gg{ﬂil-§:Ea?%ﬁ?%béf?ﬁ#%l%ﬁ%&ﬁ9r§9ﬁ§aﬁ§9:§é@%%§ﬁl 9§&ﬁﬁbgogggéﬁpr
- 3- BUlyy R ; _- R ERV( up,
Chyl - 160 SAREELER 91 8h3MP o b, Mt pRbUey Ky B R clEr P
thyl - 2-b -yl h hi 2-ethyl 1 2= - Lo,
Lyl - 52paeo N bty endo0betle, Tagany tEapkEN M pr bl Ik A:E BiBup,

e

e

e

ol e Ry LR R o 0 et iy L BB B o,
3 di T i . - T T . ,
3 ai et BEPUR. Ay A=gehya ot RYED Do ShTE, A¥bug: HrkBedakill O STouD:
2'd'”EtHth§1PHEX”§}b¥bEhb@h9i9H90 QZoup, n-propylthio group,
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1
3
2
1
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di met hyl - 2- butyn-1-yl thi o group, 2,2-dinethyl-2-butyn-1-ylthio group,

di nmet hyl - 2-butyn-1-ylthio group, 1,1-dinethyl-3-butyn-1-ylthio group,

di met hyl - 3-butyn-1-ylthio group, 1, 3-dinethyl-3-butyn-1-ylthio group,

, 2-di met hyl - 3-butyn-1-ylthio group and 3, 3-di net hyl - 3-butyn-1-ylthio

roup; nore preferably ethynylthio group, 1-propyn-1-ylthio group,

2-propyn-1-ylthio group, 3-propyn-1-ylthio group,, 1-butyn-1-ylthio group,

1- but yn- 2-Y1RIRRY , 9 QY fh’-@ltw]{q‘ﬁjd) FONP R RREAL U P t B QRN oup,

2-butyn-1-ylthio group, 2-butyn-2-ylthio group, 1-nethyl-1-propyn-1-ylthio

group, 2- Gty el I neyR 4 Hi oW bHE11 A -FeUR TPRRMPYAHENLY | IRPWP gr oup,

2-met hyl - 2-propyn-1-ylthio group, 1-nethyl-1-butyn-1-ylthio_group,

2- et hyl - et itRde Bireugr ospS-BeRkY Ayl ia-Wipukh- t-PERRYS thAeuproup,

1-met hyl - 2-butyn-1-ylthi o group, 2-nethyl-2-butyn-1-ylthio group,

3- et hyl - RERRGHNLEN k| B Gioupl ~Metrht Ut BLH S rBaeYR 4 hi o gr oup,

2-met hyl -3-butyn-1-yl thi o group and 3-net hyl -3-butyn-1-ylthio group;

further prematEgp AP PR ouby, 1 1d HRSHVMLRILSR Y H bl @ repup

2-propyn-1-ylthio group, 3-propyn-1-ylthio group, 1-butyn-1fglthio group,
p

1, 3-
3, 3-
1, 2-
2, 2-
g

: R,

1- but yn- 2-M 3 gt roRr bkt AR IEAYR @ Jrdtipt thldEseHD-314 hi 0 gr oup,
2-butyn-1-ylthio q{pup and 2-butyn-2-ylthio group; and nost preferably

et hynyl t hilg-hfatithigBarowpp M PrefrrRPS Ygrodpy L thin gppart-§¥hnlehie oup
and 3-propyn-1-ylthio group. Wen Rl, Rxl, Rx2, Rx3, Rx9~ Rxs, Rxs~ Rxy
Rxa~ Rx9 &HPWi ' reprasldiitiay qouly, gk R QR ivhiEiP Wy et vHeh i nor e
substituents, the aryl group refers to an aromatic cyclic group, and
speci fic E&aHRA est THEREIGTH i G RRP p RSP WO 1 oL -G hyli ~Rjttexdthio

2- napht hyl group, as-indacenyl group, s-indacenyl group and ,
acenapt hy |B18HRyr BupepE¥LEPAR] 9 PRRn i ESHY UEEpBE AYP grstpRERE YL HakMt hy |
group; nore preferably phenyl group. Simlarly, when Rl, Rxz, Rx3, Rx9,
Rxs, Rxs~ 98QUDP/Re RETH Y34 1 et QfQE§W§¥ﬁ%ﬂHQD%F%Han)which may have
one or nore substituents,, the aryl oxy qfou refers to a group having an

Yty

oxygen at omSUNeE R Wid! ih S TRFUR > 9IEHPrspeci fic exanpl es
th f include ph I , 1- ht hyl [ , 2 ht.hyl :
as- | ndaceryl RGO ARG 57658 S0 o N SR BF O BRIRBSP R L,
or ¢ pr of S pIRARASAP ot SO SH 1o 5P LR (s b SalR: Rcs Rco-
Rx~~ Rxe and Rx9 represent a Cs_12 arylthio group which , have one or
more subst] RS TR PR hito RR8Y %r u(?'ang_rbd‘\}ﬁ’liﬁ{’i%ggra?%l fur
t bound t d of the Cs /12 | . i fi I
Chereof 1 et ey BERPE” grSem s ey heph eI &hg BORE L bt 0
o oup. pr & SR shath P o SastAHRG el AR A IR e i o
: > prefarahl 1.t hi . RlL, Rxl, Rx2, Rx3~ Rx9,
%;g?prgEG§§§£§§§&§€§%gﬁ%ﬁ*ﬁ%ﬁgp¥éggg§)n?ggRtfﬁgﬁﬁTkylaryl group whi ch may
have one or mﬁﬁeﬁﬁbshkt'ugqt Sx3t pes ghileyl sykxvgrwam‘gg&ﬁxtoﬁ]e%t%% havi ng
e —

the Cs-i2 aryl group substifuted at” a Substitdtable site w S

al kyl gr Olépcl_ssﬂﬁgig{o%@v'a?é?g@pﬁ:ﬁﬁ DP;EEﬁfmg'%%){r'g%gte%ﬂno?é%‘b‘bs*&%d&nt@ ,0up.

cunenyl group, yneny styryl group;

ST 5o P Sy g g e

and styryl gro € tolyl grodp, oup, cunmenyl group

and nesi t ¥ 19F 94Ph e @29 kAT ASEE BUBERE B Y LA ¥lsulQURu e I s9E QYR 3nd
cunmenyl group.
a hydroxy group. Specific examples thereof include
hydroxymethyl group, 2-hydroxyethyl group and l-hydroxyethyl

group.

Similarly, when R!, R*?), R*}, rR*, R¥, R*®, R¥", R*® and R*
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Simlarly, when Rl, Rx2, Rx3~ Rxa~ Rxs~ Rxs~ Rx~~ Rxa arid Rxs represent a
C~ _1g al kyl aryl oxy group which nay have one or nore substituents, the

al kyl aryl oxy group refers to a group having an oxygen atom bound to the end
of the C~_1g al kylaryl group. Specific exanples thereof include o-tolyloxy
group, mtolyloxy group, p-tolyloxy group, 2,3-xylyl-1-oxy group,

2, 4-xylyl-1-oxy group, 2,5-xylyl-1-oxy group, o-cunenyloxy group,
n}cunenyléﬁ?rgﬁéﬂﬁ,ﬁihunﬁﬁﬁﬁ@%yad$@&ﬁ,gﬁﬁgptthﬁwﬁﬁmb%BYQZQBGdvmm@ﬂe-1-oxy
group, 2,4-cynenyl-1-oxy group, 2,5-cynenyl-1-oxy group, o-styryloxy group,
m st yryl ogybgtotpeand. p-ha prdroxyadkonp oqnuet eeRbe§ebdt & @ grony hgionmy,
mt ol yl oxy group, p-tolyloxy group, 2,3-xylyl-1-oxy group, 2,9-xylyl-1-oxy
group, 2, 8heyCyle- 1io>e91rgp@ué,raac®§ﬁieﬁ}ﬂ<@%y group, subshaiytedy at a
group, p- cunenyl oxy group, nesityloxy group, 2,3-cynenyl-1-oxy group,

2, 4- cymenghbstokptgprdepsire wiz,5ac§wdﬁpky1g@@ypgro&pgcbfécyeyamayegroup,

m styryl oxy group and p-styryl oxy group; nore preferably o-tolyloxy group,
m t ol yl oxghgreap,insluse/hpayoyynaphoRy 3reppy | 2-hysaotpratimxvgaonplayid 1- oxy
group, 2,5-xylyl-1-oxy group, o-cunenyloxy group, m cunenyl oxy group,

p- cunmenyl dxhydrouyetbokyyBoRy¥Pgr oup, o-styryl oxy group, mstyryl oxy groupand
p-styryl oxy group; nore preferahly g-tolylo grup, grtolylo

group, p-tol yl cdgmigkaiky, 2hen >P$I,yﬁ?2:b- (B)’f%, g}%)&)éupl,?)gz Rg%,xﬁ’% -i)i%oiyng’(()gup, 2,
5-xylyl-1-oxy group andnesityl oxygroup; and nost preferablyo-tolyl oxygroup,
mt ol yl oxyegreapnind gr-zomydmyy@;fbubthsp nd ¥ e Whigle mal hawez ok ®r Rx4,
Rx5~ Rx6~ Rx~~ Rxe and Rxs represent a C~_|e alkylarylthio group which may
have one BPrAmUsdifstantifentze hysosyRYKHLhiAios ogrolgPreIitss 8 GITQUH oup
having a sulfur atom bound to the end of the C 18 al kylaryl group. Specific
exanpl es hhgisefthadwdd ineagl gt hrenghed ;e aricrrysebet igutedyl t hi o
group, 2,3-xylyl-1-thio group, 2,4-xylyl-1-thio group, 2,5-xylyl-1-thio
group, o- éﬁr?eﬁyp’éhibu‘g?bgﬁ,s%ec‘ﬂi@hﬁll”t)hq‘@’@f 8GRUPp- c%%%f%%iee;agipé@ﬁ,
mesitylthio group, 2,3-cynenyl-1-thio %rqup, 2, 4-cynenyl - 1-t hi o_gr oup,

2, 5- cymenyheiephi dnglads, hydsesyyetAyethLeuBronPst $rVERPE YSLEhYp thAE
p-styrylthio group; preferably o-tolylthio group, mtolylthio group,

p-tol yl t hBE°YPoapd QTQYQVP§V?¥hVHF51@rSEBPP2,4-xy|yI-1-thio group,
2,5-xylyl-1-thio grpu 0-,GU ylLhi Q. gr gup...m cumenyl t hig,group,

p- cunenyl t hi o VBT%BP' ﬁgsiptx)gli ?‘EJR'OR%V ori%fﬁ)' R%ff -ngﬁgﬁyB%ﬁ%$%oﬁﬁBﬁﬁFent

sty Tyl ¢ BiG-7 EMi PGRO L OB SR BAY BFS GHenE Ao PUPYBRY UGN ES vl  hi o
d o5 SR Snp b e Willuaiind B8R
aroup, m SEYRTLAE a6l b WHors e lsab> rarehel prerir ey
ooup, o AN DTpkB,Y (Bt e BLE Peapliued ¥hE b 8e HrBiad i BEE R

O Dol EneEBt B ERERRS Ny B oty Bh8 JLOHRBE ALY bRLRITOP BRE o6 and
eubet ] toent o S T e R R Rt o 4 e ("% By
Sooers e EELEULERL DY & HiRinodRRe dndih Wil BB CRale Bh! 007 ke

3-ph | : - Pt 5 t.yl .
2 pher PGB 8501, LAle N QS BOPILPER Y 8RR

2- napht hy thyl g - pap y , A h roup
1-naphthy#g§o€'f %?§§%£aﬁg gg%ﬁ%ﬁ%ﬁy%%?gggl36€g§p%g%%g§g%%%?ygge%zyl group,
phenet yl ; y p r OHP 2 m PR RNEPNL QUL W U,

B honyl paapyPycaEaBERYLRLOTN, Ll PHEanEnBNERULEL L TGRS cpramples
2- napht hy : —am3

L napht byl SEhyTbr S 8de ARERSTSERGF Y 8E0%F - 2pRPADPSE 3gyy 9roup and
groupandZIDgﬂp+g¥{95?pyégggﬂp; nore preferably benzyl group, phenetyl
group, 3-phenyl propyl - group, 9-phenyl butyl group, 5-phenyl pentyl group,
6- phenyl hexyl group, 1-naphthy|nethy|3%2



group and 2-napht hyl met hyl group; further preferably benzyl group, phenetyl
group, 3-phenyl propyl group and 9-phenyl butyl group; and nost preferably
benzyl group and phenetyl group. Simlarly, when Rl, RxZ, Rx3, Rx4, Rxs,
Rxs~ Rxy Rxe and Rx9 represent a C7_18 aral kyl oxy group which may have one
or nore substituents, the aral kyl oxy group refers to a group having an

oxygen atom bound to the C 18 aral kyl ou ific examl t her gpf
i ncl ude benzyl 91 frvLY, pﬁ%%egyléé%r Q%up gﬁgnﬁfgrdgﬁroﬁg§grphﬁ§9

9- phenyl but yl oxy group, 5-phenyl pentyl oxy group, 6- phenyl hexyl oxy group,

1- napht hylr@@trreysle@xya@eupmlzoﬁipmlmwmmmpw1gqhompy Ha veysmeng r aidng oxy
group, 2-naphthyl et hyl oxy group, 1- naghthylpropyloxy group and

2- napht hy lspiosyiitasep tegr dupe api eeed kil yhbe srphexaerrargt A greup asing oup,

3- phenyl propyl oxy group, 4-phenyl butyl oxy group, 5- phenylpentyloxy group,

6- phenyl hékel &y driower Dhaphknighede@hkydohigr aneur? -svisitityl e @Bt oxy
group, 1-naphthyl ethyl oxy group, 2-naphthylethyl oxy group,

1- napht hy ispiosgyiitastyabdeo$d tan o it hn gehteimingr gaplupxy §precgpfiroesappdesr abl y
benzyl oxy group, phenetyl oxy group, 3-phenyl propyl oxy group

9- phenyl btihgireef gnolpde Bmiremd dentthiox grgppups - @npxheﬁyhhetdytogzrq;}rmup,

1- napht hyl met hyl oxy group and 2- napht hyl net hyl oxy group; further preferably
benzyl oxy agdo dpamimeediyildiyi ogomamp -3- phenylpropyloxy group and

4- phenyl but yl oxy gr up, . an no;t r ef %enzglox group and phenetyl oxy
group. 73  SiwhermRlyR*WRl, RE, “2 R 3 ,F& Bd RRX-rerdeserd Rx9
represent a Cr7_18 aral kyl thio group which may have one or nore

subst i t uestsl ladrnaf ak Ry kyRids aprodpl ¢lehay Save anep dbaprealbss iduantsr at om
bound to the end of the C 18 -aral kyl group. Specific exanpl es thereof

i ncl ude bé&heyhaleeerpaliyl grenetseR¥gILrDamr Bipherinpridpy fi-tild ngratup,
4-phenyl butyl thi o group, 5-phenyl pentylthi o group, 6-phenylhexylthio group,
1- napht hy PreR Fgnehe @ adkylpd T Qup Sptsiyiitiaberya € 5 s§ridus ablenabhesyidihy t hi o
group, 2-naphthylethylthio group, 1-naphthyl propylthio group and

2- napht hy PPEopy It ® "Frlogsn pLemér abfﬁ?rmzwtt%gel@ﬂe@patpﬁen@mt Hi%
group, 3-phenyl propylthio_group, 9-phenyl butylthio grou

5- pheny| péAtpiriReo 3§esup Opﬁéﬁy@ﬁ@%yl P@lﬁﬁoﬁpomiﬁﬁ@EH#ﬁ?ﬁﬁ%ﬁﬁ?ﬂth|o
group, 2-nap htfylneth yl thio grou 1- napht hyl et hyl t hi o group

2- napht hy PRERVEERi 8X8FBLBS A ﬁ%pﬁtﬁyEEPBBy}@¢&%ﬂ%r%ﬁﬁ?%ﬂﬂﬁthyl group,

2- naphthyl r | thio u nore_pr.eferab | thio ro p, phenetylthio
g oup. 3. BRARYHBFEBRC o0 EPERp. 26 PRSHOF B 4 I 4H0% ol - Lo thy T

5- phenylpentﬁlthro group, 6-phenyl hexylthio group, 1-naphthylmethylthio
group and9 Ephthylnethylthro group, further preferably benzylthio group,

h | th 1 |y h 3 h butkyl t h
gggnﬁéittp'rgf f{ﬁ%@ﬁ TR S e e ot A i o trﬁ%‘?%’?’rrﬁfjp
R1 1
cyglnoa: tylrsrgtfsﬁt %Ub%ﬁf@ﬁ”ﬁﬁf@ig%oéﬁe‘g %pnr?tel%uwsgf’t%i%?weat%—
t
kLR 0 PG

[0):4Y, group

B R &@get“r s,

g”’“p cygl 1%&%‘1ye9£§89’w:1“t¥1%99%?@@] LQ%éeQ s, Specific
cyclopropy opr opyle

1-cycl 0pf89x{npt Brtfrreoasevofatﬂeruae Bfl.l(tllo%'in@%loxy PEOROE 1 E 9B rome thoxy
3-cycl opropy propoxy ‘group, ropyl -i group,

| b
3o YR PR e

cycl opropyl - n-yaentyy. [qigy gr%p,Rlcyﬁkzopro yIqu Pt y hoxy pgr 0 R
cycl opropyl - sec- pent dxy group, cydlopropyl-t péntyl’oxy Qroup A ahd

cycl 0pr°p¥{e gggBﬁ@té{'c‘ox thLB na'ErBB rf{)ropo% %?faclqﬂ%ﬂpr}{éyrﬁ%%%%egro“p

X9

cycl opropy OXy grou opropy
cycl opropyl i -pr Loey rg _
7 08 O U SN, DU ORI B epresans

cyclopropyl-t but oxy group, cycl opropyl -n-pentyl oxy

group, cycl opropyl -i - pentyl oxy group, c¥kl opropyl - sec-pentyl oxy group,

cycl opropyl -t -pentyl oxy group, cycl opropyl-neopentyl oxy group; and nost
preferably cycl opropyl - met hoxy group, cyclopropyl -ethoxy group,

cycl opropyl - n- propoxy group, cyclopropyl-i-propoxy group and the |ike.
Herein, specific exanples of "hetero atoni include oxygen atom

sul furatom ni trogen atom phosphorus, aresevic, anti nony, silicon, germanium
tin Iead boron mercury and the I|ke 75 ~oxygen. aton1 sulfur aton]

oy = Y . .




Herei nafter, when expressed as "which may have a hetero atonf, the hetero
atomis as defined above. In the expression "Y and the ring Zis a 5- to
14- menbered aromati c group which nay have one or nore hetero atons", the
aromatic group neans the C6-12 aryl group, or the C6_12 aryl groups wherein
a substitutable site is substituted with the Cl-s aliphatic hydrocarbon
group, and specific exanples of which include i
phenyl gr o@p - N3G, tHa Syt dridds - AolRagidRst 2 kwlidig ggrerp, 2,
4-xylyl group, 2, 5-xylyl group, nesityl group,
cynenyl gr gipsd-idkad 2 geshptitetabhgIsditasy btk orersy gepapalogenatonms.
benzyl gr oup, phenet hyl group, a- met hyl benzyl group, benzhydryl group, trityl
group, bePEdiddife egramimg.esstgrecdr diys L udenfdmar agrediyy 1 @ imasyrlene
group, 3-phenyl propyl group, 9-phenyl butyl group, 5-phenyl pentyl group,
6- phenyl héiw@ém@,melthyéﬁrﬁmw|gr@ﬂmp,2~ﬂmmamylgrf@®,grloumpﬁncgy| met hyl
group, 2-naphthyl met hyl group, | - napht hyl et hyl gr oup, 2- napht hyl et hyl group,
gﬁ-in?aceﬁwfk$Qﬁﬂﬁt?¥ﬁé£kﬁx9ﬁﬂupgrorp, acenapht hyl enyl group and the |ike.
enyl group, o-to oup, to royp,
p-tol yl gr oup, 2WBeRR yﬁg{ro%q%/ ZRTIE)F Ry{yﬁxgr 833 B Ry W grpdR  eeprsseioup,
cynmenyl group, o-cunenyl group, m cunenyl group, p-cunenyl group, benz
g)r/oup?/ gh@r{ga_wqalbqaéu%,lggl ,g@mm%mly{nag ha\?e oge or mo¥e sgubstpituentsy,
group, benzhydryl group, trityl group, benzyl i dene group, styryl group, cinnanyl
group, Ci ﬁﬁ@@{kééﬁé%%@?ow FIEPRESENGSy R FBOUP dragtind g}/lﬁhgnylﬁm%ﬁlr group,
5- phenyl pentyl group, 6-pheny|hexg| group, 1-naphthy| group, 2-naphthyl
group, 1- eaph¥ansheddlkydraiup suRasRtHEEAe el SWrdiuduta B Kl et Hy |
group, 2-naphthylethyl group, as-indacenyl group, s-indacenyl group and
acenapht hfhénh-griddsadr €1p - adtkoryl I, SPESRfH CgegapPlest ol yl
group, p-tolyl group, 2,3-xylyl group, 2,4-xylyl group, 2,5-xylyl group,
mesi t y| gr ST rEmAlsdsu B tHoXYREMNIYGr FSUPm SHRORIMEANE, FiRveny!
group, benzyl group, phenethyl %roup a- met hyl benzyl
group,benﬂﬁ?@ﬁ%ﬂ@%ﬁh&ﬂ%ﬁ%%W%ﬁo PISERAVEFENE GO sty ISANSERRY i nnany|

3 phenyl pRCHP GG STBRERFTRaXFEBRoD, 1 napht hyl gr oup. 3+ napht hy
oo red: peniEr b, SO Bt m K Sn B o S B
ATUEETEL e RO R
P oun, bonsHPAETEAREES t he LA Lo, FF QHRE SRERAS RS AP YPBAR Y hnany|

roup and_¢i npnanyl.i. o r till eferred, | .ar , O-tol

groug, n}Fgﬁy?15¥&&%%%%-gglégagfgﬁé,a}FQQQfoPagr3&%g%g¥§¥%§€$ﬁ:é%oup,y

2, 5-xyl yl [ | .ar. |

m cumenyl SA5a5 tsTERLEYS EHRe nRHIERY 19 o ELRIRIE PR SRRy s

further L ed; n . lyl . .grqup, p-tol

aroup, 2 SBERUrar SRanpies thedtpel1p81bal et Bigmatedy) g P, 8 bengy!
roup are I Lre Ther ef i | es _qQf I, j C

O oup a1 coERBl LR B oTher BLAEENCIVEEELG BXBTD. o3 fle ke Aoy ©

gL?ﬁg%O%Pkg}égﬂgﬁ%%&%f&%&b gr8UR: ah309ULRALYY IhAUR- otlotpel yI group,

qui noxal yl gro rhi‘Pé)J.LW ar. igpdaged ylgs oupa oXgwol wkgr Qup, k®0XaZ0RYd

group, thiazo#?ﬁ group,’ i sothiazolyl” group, ' S ’ o

i m dazol yl-gpeuBeR¥r 8261 Y] o 104k ANz ST U YH 1382 infiW  HIRRURn Y m dy!

group, pyrazyl group and the li1'ke. "When expressed as "the ring Zis a 5- to

L4- menber fdr 8TQUEYH 4 AL ¥HOA KoY 1IN B PRFLLBlNp R #rodhe

aromatic group neans 9- to 19-nenbered aromatiC group wherein t

rings ar ehﬁ@!ﬂﬁﬁ”@ﬁé”%‘l‘i hh b o2 Efé‘xgéh@&iJ&Mﬁf%ﬁyﬁﬁﬁgtﬁﬁ%@e@ c

exanpl esof whi chi ncl ude di hydr obenzof uranyl group, group, chromanyl
group, chgenanomydy 0nAuh) d S9ERTPIBIW LI EQUP: i hEL E ALY Wranamudahgryly o oup,
di hydr obenzot hi ophenyl group,

i ndol i nyl group, i sati nyl group, i ndanyl gr.oup, i ndanonyl group, tetranonyl group,
counmarinyl group, naphthoqui nonyl grodﬁ*and ant hr aqui nonyl group;

pref erably di hydrobenzofuranyl group, phthalanyl group, chromanyl group,
chromanonyl group, tetrahydronaphthal enyl group and indanyl group; and nore
preferably di hydrobenzofuranyl group and chromanyl group. The expression "Y
represents a C3_7 alicyclic hydrocarbon"” refers to that the alicyclic
hydr ocar bon group neans a C3_~ cyclic aliphatic hydrocarbon group, and
speci fic exanpl es of which include cycl opropyl group, cyclobutyl group,



cycl obut enyl group, cycl opentenyl group, cyclohexenyl group, cycl oheptenyl
group and the |ike. Cyclopropyl group, cyclobutyl group, cyclopentyl group,
cycl ohexyl group, cycl oheptyl group, cycl opropenyl group, cyclobutenyl
group, cycl opent enyl group, cycl ohexenyl group and cycl ohept enyl group are
preferred; cycl opropyl group, cycl obutyl group, cyclopentyl group, cycl ohexyl
group and cyclohegtyl, roup are_nore_ preferred:. cyclopropyl group, .

cycl obut yISEEup, SBEELEpENEFRMELEEp LR COFcLBREXYE Fesdeametdylighio

preferred; and cycl opropyl group, cyclobutyl group and cycl opentyl group
are nmost &R @ihcﬁi@?%tf}bfr%éhlsop&ﬁqqﬁy éx‘d@ﬁﬂq'@‘ﬁtftﬁfﬂe”hw CYEPYR

hydrocar bon having a hetero atom i nclude pyrrolynyl group, pyrrolidinyl
group, i marassinanyetdnodhia wreakol ildighioxgidupl Hida ey i ang oup,
pyrazolidinyl group, piperidinyl group, piperazinyl group, norpholinyl
group, di Rtdfaxyepiygow sedR-et r ahydr of uranyl group, with

di hydr of uranyl group a tetrahydg of ur.an up.being pr rred. When L
represents a sWh@D@Qbﬁgg, R){;héaqgoﬁ%’od?t?{is F%(%r 8?{2 f?‘ﬁv&?ﬁ@ﬁ Pgﬁogr%&wmﬁ ed by

carboxylicacid derjivativeshaving group X bound via a single bond to the
group Y, reefsesertker byl & ous Voheh@abhaironROIYIKI e Sulys WL Yot s )
(wherein each synbol has the sanme neaning as defined above), a salts

t her eof , dlheegyetoahkySroyP BREHRIR&zer 6YCLheml kyd grewen amd Eppesthes a
singl e bond, the conmpounds, of the invention are exenplified by carboxylic
aci d deri aRaAMRe s Epresedht Buchyde Ky FIARKRR g IEEMBul &Y CRRPYLE¥X=910UWPMW (1 11)
(wherein each synbol has the sane neaning as defined above), a salt

t her eof , &Y EARENtHerEEURr Y Ghpdeatyd ¢Fr QUi Andnfaif Iehearir ek et QUi si ngl e

BN, 4 COmPOUnES o LG LIVEAT 85, 8, CYRTP ] SdeDYhar bR L 361 ¢
represent a Ci;-; cycloalkyloxy group which may have one or more
substituents, the cycloalkyloxy group refers to a group having
an oxygen atom bound to the end of the C3y cyclic alkyl group,
and specific examples thereof include cyclopropyloxy group,
cyclobutyloxy group, cyclopentyloxy group, cyclohexyloxy group
and cycloheptyloxy group.

Similarly, when R!, R*?, R*}, R*, R*, R*¢, R*, R*® and R*®
represent Cs-.; cycloalkylthio group which may have one or more
substituents, the cycloalkylthio group refers to a group having
a sulfur atom bound to the end of the Cs-; cycloalkyl group, and
specific examples thereof include cyclopropylthio group,
cyclobutylthio group, cyclopentylthio group, cyclohexylthio
group and cycloheptylthio group.

When R?, R¥!, R*¥?, R*3, R¥?, R®5, R*¢, R*", R*®, R*® and R*!® represent
a Cy-¢ alkenyl group which may have one or more substituents,

the alkenyl group is a Cy¢ linear or branched alkenyl group and
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represented by the followng formula: R~ YL=X Z M--W (wherein each synbol
has the sanme neani ng as defined above), a salt thereof, an ester thereof or
a hydrate of them Wen X represents a single bond, the conpounds of the
invention are exenplified by carboxylic acid derivatives represented by the
followwng formula: R~ Y ~T Z M~ W(V) (wherein each synbol has the sane
meani ng as defined above), a salt thereof, an ester thereof or a hydrate of
them Wiedefers hAde Mamparueskbaesadee Bajirgl 2iioWlupons ér ¥a9 bkl one
ornore substituents, the al kyl ene group neans a bival ent 80 group derived
by renovi 9§o8ReChytabBeRNdad OF P B GHE X 86 Sy | Sge6aficangaspeesfok
exanpl es of which include nethylene group, ethylene group, nethylethylene
group, prépgresd gnedpdeeehpieayy g&Riryr dupropensdiimtihydruil ene group,

1, 2-di met hyl et hyl ene group, trinethylene group, 1-nmethyltrinethylene group,
1-ethyltr iznﬁtrWE@ﬁe1gb’éuﬁ}foﬂpmet3h§alrtopieﬁ@r%ywénélr@ﬂm1p,1"bUtene‘"1‘Yl

1, 1-dinethyltrinethyl ene group, tetranethylene group, pentanethylene group,
hexanet hylge‘@elpgrbtkr}l@f@:?‘tagl'é'l preupMettEi teEe i olbarethy | led tfrmmd -yl

nmet hyl et hyl ene group, propyl ene group, ethylethylene group,

1, 1- di net BytePhy ReRitgneap,v1, greuret Rylbatieyicede vdr GFPURLr i met hyl ene group,
1-nmethyl trinmethyl ene group, 1-ethyltrinethylene group, 2-nethyltrinethylene
group, 1, i-dekbdyRylltPropehg-dne Lryr ?emﬁ‘éhﬁﬂ-hgréﬁépgﬂ@uéry et hyl ene
group and hexanet hyl ene group are preferred; nethylene group, ethylene
group, netdhpesébi-énergpsns - lpydEaaie groaphyérRyPsprgnens ~§AarLup,

1, 1-di net hyl et hyl ene group, 1, 2-di net hyl et hyl ene group, trinethylene group,
1- net hyl t Arfethyledebytens - 1rydt B¥rLP, metMEtdyd dréus enedettly 459Ut hyl ene
group and 1, 1-dinethyltrinethyl ene group are nore preferred; nethylene
group, etRyMesdydrdoputeeenyrethgrene grlotisthylogyetengduyl a@neurt hyl ene
group, 1,1-dinethy|eth¥lene group, 1,2-dinethyl ethylene group and

trimet hyl énBeghydpZaPEteperi ~ylefEPrRd; Safd thetnyrond egeodp Y letdfA%he

roup, nethyl ethyl ene group and propyl ene group are nost preferred. el
g P 1-%ethy%—3—bu%ene91-yl 8ro%¥, Z—A%thf%—B—buteneJ%-yl group,

3-methyl-3-butene-1-yl group, l-ethyl-l-butene-1-yl group,
2-ethyl-1-butene-1-yl group, 3-ethyl-1l-butene-1-yl group,
l-ethyl-2-butene-1-yl group, 2-ethyl-2-butene-1-yl group,
3-ethyl-2-butene-1-yl group, l-ethyl-3-butene-1-yl group,
2-ethyl-3-butene-1-yl group, 3-ethyl-3-butene-1-yl group,
1,1-dimethyl-1-butene-1-yl group, 1,2~dimethyl-1-butene-1-yl
group, 1,3-dimethyl-l-butene-1-yl group,
2,2-dimethyl-1-butene-1-yl group, 3,3-dimethyl-l-butene-1-yl
group, 1,1-dimethyl-2-butene-1-yl group,
1,2-dimethyl-2-butene-1-yl group, 1,3-dimethyl-2-butene-1-yl
group, 2,2-dimethyl-2-butene-1-yl group,
3,3-dimethyl-2-butene-1-yl group, 1, 1-dimethyl-3-butene-1-yl
group, 1,2-dimethyl-3-butene-1-yl group,

1,3-dimethyl-3-butene-1-yl group, 2,2~dimethyl-3-butene-1-yl
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Simlarly, when T represents a Cl1_3 al kyl ene group which may have one or
nore substituents, the al kyl ene group neans a bival ent group derived by
renovi ng one hydrogen atomfromthe Cl_3 al kyl group, and specific exanpl es
of which include the Cl1-3 al kyl ene group as recited above. Methyl ene group,
et hyl ene group and propyl ene group are preferred; nethylene group and

ethyl ene group are nore preferred; and nethylene group is nost preferred.
When L, TIBAHDM: Grcegehya -2 be tamieerly Nt aifoub. RT bANSRY - HAGEBEe. or
nore substituents, the al kenyl ene group neans a bival ent group derived by
renovi ng dnpehygnegényat enPEPem3rRENAERENyFYdr 6Gpupd 2-rensesarBond, and
speci fi c exanpl es of which include vinylene group, propenylene group,

but enyl engrgrpupl-pentengteén¥lgesappP. héxeapkene-grvdpgandpt he |ike.

Vi nyl ene group, propenyl ene group, but enyl enegroup and pentenyl ene group are
pref err ed3-penykaaeZgyoduproprepénpeatiengréupandrbubPeny-paatgneug-8de nore
preferred; vinylene group and propenyl ene group are still preferred; and

vi nyl ene group,i 8-pestepeeBeryledrowienltpgantieTerédpvésanpun, C2_6 al kynyl ene
group which nmay have one or nore substituents, the al kynyl ene group neans a
bi val ent grpepteaeriteslbgrevmevingeoienaydrvdearauom firpanthaec2-§lal kynyl
group, and specific exanples of which include ethynyl ene group, propynyl ene
group, bugyﬁypené-gﬁbnppepénvingF@ﬁérg?ogpptﬁéﬁyﬁyvgnérgﬂﬁup and the like.
Et hynyl ene group, propynyl ene group, but ynyl enegroup and pentynyl ene group
are prefeBreentenhydyiénergubupi-pespgngrén¥lggsaprand-Bentepetrynylene
group are nore preferred; butynylene group and propynyl ene group are stil
pr ef er r edgrang, pPopgnyErAe3gy ugrpypwoérmptéVérEeaenSEnﬁrérwﬁ,gwngn,M
represents a C2_6 al kynyl ene group which may have one or nore substituents,
t he al kyngtreashylolpraeafseal biykrawp g owpthel T ieenierenbvy hgrove,
hydrogen atom fromthe C2_6 al kynyl group, and specific exanples of which

i ncl ude t Aemezhglalkpaptene-grydPredinyebTheth vbovereHt eRRy] enkggePvep and
propynyl ene group are preferred, and ethynylene group is nore_ preferred.
When Rl , 2RRPBRYRXE IPGRBER]T 2—¥ & Siaediht 3 A Wl of TRk ¢ ak vyl §FOUR - whi ch
may have one or nore substituents, the aliphatic_acyl group represents the
Cl 6 aIkyﬂ‘@PBUM}‘?hEeEEEBeaFR¥HﬂrﬁﬁﬂnﬁfmﬁtQka%Igﬁﬁ%ﬁ@?ﬁﬁTybBéﬁﬁpmherein
a carbonyl group_is bound to thﬁir tern§na| end, and specific_ exanpl es of
whi ch incﬁnﬂgtggéFQFpentene—l—y group, 3-methyl-3-pentene-1-yl group,

0 R S PR AR B Bt =

, [ Al [
R e T
e o1, 6 U EYSIBHL L0URy L SIVL AN, PEL O P,

g oup. Pr 0pl Q0|93 OYDLDAE Y LT QU SgRUL L @y PUP.YBLETN] 1R, ol goval er !

group, piVval oy exanoy r"ou ctanoyl® group” ar

DT R B RO RO P - U L PGRELY Y
2-methyl-2-pentene-2-yl group, 3-methyl-2-pentene-2-yl group,
4-methyl-2-pentene-2-yl group, 1-methyl-3-pentene-2-yl group,
2-methyl-3-pentene-2-yl group, 3-methyl-3-pentene-2-yl group,
4-methyl-3-pentene-2-yl group, 1-methyl-4-pentene-2-yl group,
2-methyl-4-pentene-2-yl group, 3-methyl-4-pentene-2-yl group,
4-methyl-4-pentene-2-yl group, 1-methyl-1l-pentene-3-yl group,

2-methyl-1l-pentene-3-yl group, 3-methyl-1l-pentene-3-yl group,
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acetyl group and propionyl group are nost preferred. Wien Rxl, Rxlo, Rxii
and Rxl represent a C 19 aronmatic acyl group which may have one or nore
substituents, the C5_12 aromatic aryl group nmeans the C5_12 aryl group
wherein a carbonyl group or a group derived by renovi ng one hydrogen atom
fromthe C2_~ aliphatic acyl group is bound to their term nal end, and
speci fic exanpl es of which include benzoyl group, o-toluoyl group,
n}toluoyI4gmeupylpltpEnbﬁnegﬁoMbSHﬂqﬂuﬁnW@éEﬁ¥n%ﬁpqp?ﬁﬁﬁﬁ%b&lgroup,
group, 2- napht hoyl group andt hel i ke. Benzoyl gr oup, o-tol uoyl group, mtol uoyl
group, p-2ehebyylgloppntenandnpyigrpudups-mne FosenrRRpS aHIZOHRpht hoyl
group are preferred; benzoyl group, o-toluoyl group, mtoluoyl group,
p-t ol uoyl 4gmetipyand-penheneyB-glogpoupe AohexppeféryéddrBeRzoyl group and
ci nnanoyl group are still preferred; and benzoyl group is nost preferred.
repr esent s-hesengte-pdrgtranp,al doeserebdnil JrvaiPef brkexeRppbunbgreRPr he
present invention represented by the followng formula (1) R Y-L-X-T Z
Me~- W (1) 1¢hbeeeenSent lgryurhol —hepepseht ¥1 8 rgupup? de et nkdy hBs¢RP
conprehend car boxylicacid conpound represented by thefollow ng fornul ae: 84
R~ Y- L- X- T-HekBWe(RaylRronm.,- X-Fegene =B LIS oRP, 2 theseme z4 el gwpppPe) RL
Y-L-X-T Z MF1-W (lId) R Y=L-X-T Z M~--W(le) R~ Y-L=X-T Z M--WR~ Y-L-X-T
Z NF'VV(I@}h@xeﬁet5X¥Iqzquﬂ@(heyene—6—ylgroup,3—hexene—1—y1group,
3-hexene-2-yl group and 3-hexene-3-yl group; preferably ethenyl
group, l-propene-l-yl group, 2-propene-l-yl group,
3-propene-1-yl group, 1-butene-1-yl group, 1-butene-2-yl group,
1-butene-3-yl group, 1l-butene-4-yl group, 2-butene-1-yl group,
2-butene-2-yl group, l-methyl-l-propene-1l-yl group,
2-methyl-1-propene-1-yl group, 1-methyl-2-propene-1-yl group,
2-methyl-2-propene-1-yl group, l-methyl-1l-butene-1-yl group,
2-methyl-1-butene-1-yl group, 3-methyl-l-butene-1-yl group,
1-methyl-2-butene-1-yl group, 2-methyl-2-butene-1-yl group,
3-methyl-2-butene-1-yl group, l-methyl-3-butene-1-yl group,
2-methyl-3-butene-1-yl group, 3-methyl-3-butene-1l-yl group,
l-ethyl-1-butene-1-yl group, 2-ethyl-l-butene-1-yl group,
3-ethyl-1-butene-1-yl group, l-ethyl-2-butene-1-yl group,
2-ethyl-2-butene-1l-yl group, 3-ethyl-2-butene-1-yl group,
l1-ethyl-3-butene-1-yl group, 2-ethyl-3-butene-1l-yl group,
3-ethyl-3-butene-1-yl group, 1,1-dimethyl-1-butene-1-yl group,
1,2-dimethyl-1-butene-1-yl group, 1,3-dimethyl-1-butene-1-yl
group, 2,2-dimethyl-l-butene-1-yl group,

3,3-dimethyl-1-butene-1-yl group, 1,1-dimethyl-2-butene-1-yl

42 )



R Y=L-X=T Z MLW(lj) R~ Y-L--X=T Z M~WR~ Y-L-X=T Z M~---W(Il1) Rl
Y=L-X=T Z MFJ-WR~ Y-L=X=T Z MF1-WR Y=L=X=T Z M~ W(l0o) R~ R~ Y=L=X-T Z
MW (~) Y=L X=T Z MW (I p) (wherein synbols are as descri bed above), a salt
thereof, an ester thereof or a hydrate of them The group represented by
the formula: YLX==T 85 (wherein each synbol represents a group as defi ned
above) and the group represented by the formula: R- -M-W (wherein each
synbol represent 3,2 -giogshyd defiuteaneadowd) ganoaithound with each ot her on
the ring Zvia from2 to 8 atons . In the case where such wording is used,
"bound wi h3eddmestiydr-2otrutieserilmy IZgvpuprf rlo-2ime thydt-dhrdutieserdsant s t he
follow ng cases. For exanple, when the ring Z is benzene, and 2 atons are
i nvol ved Bmolipndidng,-diime tharlmaA—Puterss f-olll gwoup,
1,1-dimethyl-3-butene-1-yl group, 1,2~dimethyl-3-butene-1-yl
group, 1,3-dimethyl-3-butene-1-yl group,
2,2-dimethyl-3~butene-1-yl group and
3,3-dimethyl-3-butene-1-yl group; more preferably ethenyl
group, l-propene-l-yl group, 2-propene-1l-yl group,
3-propene-1-yl group, l-butene-1-yl group, 1-butene-2-yl group,
l1-butene-3-yl group, 1-butene-4-yl group, 2-butene-1-yl group,
2-butene-2-yl group, l-methyl-l-propene-1l-yl group,
2-methyl-l-propene-1l-yl group, 1-methyl-2-propene-1-yl group,
2-methyl-2-propene-1-yl group, l-methyl-l-butene-1-yl group,
2-methyl-1-butene-1-yl group, 3-methyl-l-butene-1-yl group,
l-methyl-2-butene-1-yl group, 2Z2-methyl-2-butene-1-yl group,
3-methyl-2-butene-1-yl group, l-methyl-3-butene-1-yl group,
2-methyl-3-butene-1-yl group, and 3~-methyl-3-butene-1-yl
group; and most preferably ethenyl group, 1-propene-1-yl group,
2-propene-1l-yl group, 3-propene-l-yl group, l-butene-1-yl
group, l-butene-2-yl group, l-butene-3-yl group, l1-butene-4-yl
group, 2-butene-1l-yl group and 2-butene-2-yl group.
Similarly, when R!, R*?), R®¥}, R¥, R*>, R*®, R¥, R*® and R*®
represent a C;¢ alkenyloxy group which may have one or more
substituents, the alkenyloxy group refers to a group having an

oxygen atombound to the end of the C;.¢ linear or branched alkenyl

group. Specific examples thereof include ethenyloxy group,
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R~ W---M YL=X= T wherein each synbol represents a group as defined above.
When the ring Z is anthracene and 8 atons are involved in binding, the
formula is as follows: R~/ | ~ ~MAWYL=X=T ~ / / (wherein each synbol
represents a group as defined above). Therefore, those defined by the ring
Z, and the group represented by the formula: YLX-T(wherein each synbol
represents a group as defined above) , and the group represented by the
fornul a: 86proRrene-NHyloAy (gt réeadpenamoty kepr esentis a group as
defi ned above) may be bound m any positions. Preferablythe conpound
r epr esent edpaypene flonthdxxy Rouwd=X-Putene=1\yRxMgnyup,L=X= T / R~ R~
W---M1IT \ Y-L=X=T/ | MLWYL=X=T/ N~ R- YL=X=T/ | MW Rx~
l-butene-2-yloxy group, l-butene-3-yloxy group,
l-butene-4-yloxy group, 2-butene-1l-yloxy group,
2-butene-2-yloxy group, l-methyl-l-propene-l-yloxy group,
2-methyl-1l-propene-1l-yloxy group, l-methyl-2-propene-l-yloxy
group, 2-methyl-2-propene-1l-yloxy group,
l-methyl-1-butene-1-yloxy group, 2-methyl-l-butene-l-yloxy
group, 3-methyl-1-butene-1-yloxy group,
l1-methyl-2-butene-1l-yloxy group, 2Z2-methyl-2-butene-1-yloxy
group, 3-methyl-2-butene-1l-yloxy group,
l1-methyl-3-butene-1-yloxy group, 2-methyl-3-butene-l-yloxy
group, 3-methyl-3-butene-1l-yloxy group,
l-ethyl-1-butene-1l-yloxy group, <2-ethyl-l-butene-l-yloxy
group, 3-ethyl-l-butene-1-yloxy group,
l-ethyl-2-butene-1l-yloxy group, 2-ethyl-2-butene-1l-yloxy
group, 3-ethyl-2-butene-1-yloxy group,
l-ethyl-3-butene-1-yloxy group, 2-ethyl-3-butene-1l-yloxy
group, 3-ethyl-3-butene-1l-yloxy group,
1,1-dimethyl-1-butene-1-yloxy group,
1,2-dimethyl-1-butene-1-yloxy group,
1,3-dimethyl-1-butene-1-yloxy group,
2,2-dimethyl-1-butene-1-yloxy group,
3,3-dimethyl-1-butene-1-yloxy group,
1,1-dimethyl-2-butene-1-yloxy group,

1,2-dimethyl-2-butene-1-yloxy group,
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R~ Y-L=X=T/ \ M~ WI
(wherei n each synbo
have 1 to 4 substituents) ,
~ MW\ Y-L=X= T or
represents a group as defined above,

group may further

formula: R~ R~ Y L-X - T ~ (
T-N MAW (wherei n each synbol
aromati c group may further

R( R~ Y-L=X=T--N-MWor
represents a group as defined above,
and nore preferably
ML WI

have 1 to 4 substituents).

are not par Birddmgitihy l-2mibudd ngitir wlegar ¢group,

2,2-dimethyl-2-butene-1-yloxy
3,3-dimethyl-2-butene-1-yloxy
1,1-dimethyl-3~butene-1-yloxy
1,2-dimethyl-3~butene-1-yloxy
1,3-dimethyl-3~butene-1-yloxy

2,2-dimethyl-3-butene-1-yloxy

group,

group,

group,

group,

group,

group,

R~ - MAW Y- L=X=
and t he

87

"Salts"

T--N
aronatic
t he

R~ Y-L=X=
and the
used herein

w |

3,3-dimethyl-3-butene-1-yloxygroup, l-pentene-1-yloxy group,

2-pentene-1-yloxy
4-pentene-1-yloxy
2-pentene-2-yloxy
4-pentene-2-yloxy
2-pentene-3-yloxy
2-pentene-1-yloxy
4-pentene-1-yloxy
2-pentene-2-yloxy
4-pentene-2-yloxy

2-pentene-3-yloxy

group,

group,

group,

group,

group,

group,

group,

group,

group,

group,

3-pentene-l-yloxy
l1-pentene-2-~yloxy
3-pentene-2~-yloxy
l-pentene-3~yloxy
l-pentene-1l-yloxy
3-pentene-1l-yloxy
l-pentene-2-yloxy
3-pentene-2-yloxy

l-pentene-3-yloxy

group,
group,
group,
group,
group,
group,
group,
group,

group,

l-methyl-1-pentene-1-yloxy group,

2-methyl-1-pentene-1-yloxy group, 3-methyl-l-pentene-1-yloxy

group,

4-methyl-1-pentene-1l~yloxy group,

l-methyl-2-pentene-~1l-yloxy group, 2-methyl-2-pentene-1-yloxy

group,

3-methyl-2-pentene-1l-yloxy group,

4-methyl-2-pentene-1l-yloxy group, l-methyl-3-pentene-1-yloxy

group,

2-methyl-3-pentene-1-yloxy group,

3-methyl-3-pentene-1l-yloxy group, 4-methyl-3-pentene-1-yloxy

group,

l1-methyl-4-pentene-1-yloxy group,
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to the kind, and specific exanples include additive salts of inorganic acid
such as hydrofluoride, hydrochloride, sulfate, nitrate, perchlorate,
phosphat e, carbonate, bicarbonate, hydrobrom de or hydroiodide; additive
salts of organic carboxylic acid such as acetate, maleate, fumarate,

oxal ate, lactate,tartrate or trifluoroacetate;additivesaltsoforganic

sul fonic acid such as net hanesul fonate, trifluoronethanesul fonate,

et hanesul Romgttdry Inddmenieserdmashafbasaesp  BrarahhpetHarrenti gngral w1 oxy
benzensufonate, toluenesul fonate or taurine salt and the like; additive
salts of awowe,sdcimedhl-draemnbendi e Blatxy, group,

triethylam nesalt, pyridinesalt, procainesalt, picolinesalt, dicyclohexylam ne
sal t, N, N1l-diedérydy diram tegett7ans st groMpaet-mdtdllcalmipantseia-2-yloxy

di et hanol am ne salt, triethanol am ne salt,

t ri s( hydr @opmwst,hyd-ard i) lmettrerdsal e - onplesnetdndupenzyl anmine salt; additive
salts of alkaline netal such as sodiumsalt or potassiumsalt; additive
salts of di-reltime damen trestead2 etk yag raugnesimehhsal 12 -arentedrod winwladty  and
additive salts of amno acid such as arginine salt, |lysine salt, serine
salt, gl yginwpsald-meddpartatrendreng gttty arpurhe | i ke. Pharmaceutical ly
88 acceptable salt is preferred. Pharnmaceutically acceptable salts are
not parti Guimerthy I-Zvipeed aniet2 rydgarydgrouphel “ietdy laridd- pgyeicdfe 2 eyt es

i nclude additive salts of inorganic acid such as hydrochl oride, sulfate,
car bonat e grigivgar blomesttdyy Imadipsisvteneds vl dspdgsicadi.-de; additive salts of
organi ¢ carboxylic acid such as acetate, naleate, |lactate,tartrate or

trifl uor o&cetedthey; laditineintes s tsoflergaar eupul F-onsitdrvaci - padtenss-2-yloxy

met hanesul f onat e, hydr oxynet hanesul f onat e, hydr oxyet hanesul f onat e,
benzensuf gF&®, tdoimedhesul Fmeatens—2aldxie RUP, additive salts of am ne
such as trinethylamne salt, triethylamne salt, pyridine salt, procaine
sal t, pi col-medhdlt4-rendeRieoteonliony geoup, 2-methyl~4-pentene-2-yloxy

salt, N, N -di benzyl di am noet hanesal t, N-net hyl gl ucam nesal t, di et hanol am ne
salt, tri Stiearol arimed hydi4 -pentemeydroidaiet 9ICaw no) net hane salt or
phenet hyl benzyl am ne; additive salts of alkaline nmetal such as sodi um
salt or pdrasdihyhdamentgd@d-wd oyl 8508P, dmmedhadid Rt enedyildixe salt,
|l ysine salt, serine salt, glycine salt, aspartate or glutamte. "Ester”
used in t B&EPPes &g YRt & ntens s 10 Wt §ESUS: car boxyl group of Win
the general fornmul a &Hlt? . These are not particularly limted insofar as
they are COMPTAIX: USERNEENG FarilO* K AFRBR ¢ et YdmsiRandginea 3 1eeept abl e

ester groups which ar ydrol yzed under. physi ol ogi cal condi ti onsare
conpr ehen@E@UP3pEEiS i;é%ﬁﬁe %ﬁ%ﬁ?ﬁXQQ§ﬁi@r§Pwy| groups, C6_12 aryl

010Urs. o g0 AL s S e Sy g e ston g o 09
oL oY e S 4O PRI SR YIRS S
g R T
g0 and Ui kel s, Loche naL el obitly et e acld

pharnacolgg§%§l%%_%gﬁﬁggsgég%g%& bh%%&%fegﬁ_ ng rgﬁ%% ogi cal ly acceptabl e

ester there orms suc ol'vat eés "are “conprehended in the

pr esent iggﬂggéy%_zs &ﬁ%ytﬁﬁ%B%te§_%%x%%%gggwq§x§g§g%% ds of the present

invention are prefer e phar naceut’i cafl ptabl e. The conpound of

Lhe pr esenl aOuatioN 1copr B98N0 SOy LG LA Pl (Lo B Y_LIX T Z M- W

Cl) (wherein éach synbol “represént's a group i‘ne bove) can be

synt hesi zgd,.i con i,onal t hodl, _Ga S si zed, for exanple,
e a0 SRR e B 20105, S
3-hexene-2-yloxy group and 3-hexene-3-yloxy group; preferably

ethenyloxy group, l-propene-l-yloxy group, 2-propene-l-yloxy
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General production exanple A90 Zao_\\ COO,0ObD+~0cO0t O~"~Oa
CO.,rdcps Z0Oac~c ~-MZNOtocc\\ +r C3l ).. I Na= a

group, 3-propene-l-yloxy group, l-butene-1l-yloxy group,
1-butene-2-yloxy group, l-butene-3-yloxy group,
l-butene-4-yloxy group, 2-butene-l-yloxy group,
2-butene-2-yloxy group, l-methyl-l-propene-1-yloxy group,
2-methyl-1l-propene-l-yloxy group, l-methyl-2-propene-1-yloxy
group, 2-methyl-2-propene-1-yloxy group,
l-methyl-1-butene-l1~yloxy group, 2-methyl-l-butene-1l-yloxy
group, 3-methyl-1l-butene-1l-yloxy group,
l-methyl-2-butene-l1-yloxy group, 2-methyl-2-butene-1l-yloxy
group, 3-methyl-2-butene-1-yloxy group,
l-methyl-3-butene-1-yloxy group, 2-methyl-3-butene-l-yloxy
group, 3-methyl-3-butene-1-yloxy group,
l-ethyl-1-butene-1-yloxy group, Z2-ethyl-l-butene-1l-yloxy
group, 3-ethyl-1l-butene-l1-yloxy group,
l-ethyl-2-butene-1-yloxy group, 2-ethyl-2-butene-l-yloxy
group, 3-ethyl-2-butene-1-yloxy group,
l-ethyl-3-butene-l-yloxy group, 2-ethyl-3-butene-1-yloxy
group, 3-ethyl-3-butene-1l-yloxy group,
1,1-dimethyl-1-butene-1-yloxy group,
1l,2~dimethyl-1-butene-1l-yloxy group,
1,3-dimethyl-1-butene-1-yloxy group,
2,2~-dimethyl-1-butene-1-yloxy group,
3,3-dimethyl-1-butene-1-yloxy group,
1,1-dimethyl-2-butene-1-yloxy group,
1,2~-dimethyl-2-butene-1-yloxy group,

1,3-dimethyl-2-butene-1-yloxy group,
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2,2-dimethyl-2-butene-1-yloxy group,
3,3-dimethyl-2-butene-1-yloxy group,
1,1-dimethyl-3-butene-1-yloxy group,
1,2-dimethyl-3-butene-1-yloxy group,
1,3-dimethyl-3-butene-1-yloxy group,
2,2-dimethyl-3-butene-1-yloxy group and
3,3-dimethyl-3-butene-1-yloxy group; more preferably
ethenyloxy group, l-propene-l-yloxy group, 2-propene-1l-yloxy
group, 3-propene-1l-yloxy group, l-butene-1l-yloxy group,
l-butene-2-yloxy group, l-butene-3-yloxy group,
l1-butene-4-yloxy group, Z2-butene-l-yloxy group,
2-butene-2-yloxy group, l-methyl-l-propene-1l-yloxy group,
2-methyl-l-propene-1l-yloxy group, l-methyl-2-propene-l-yloxy
group, 2-methyl-2-propene-l-yloxy group,
l1-methyl-1-butene-1-yloxy group, 2-methyl-1-butene-l-yloxy
group, 3-methyl-l-butene-1l-yloxy group,
l1-methyl-2-butene-1-yloxy group, 2-methyl-2-butene-l-yloxy
group, 3-methyl-2-butene-1l-yloxy group,
l-methyl-3-butene-1-yloxy group, 2-methyl-3-butene-1-yloxy
group and 3-methyl-3-butene~1-yloxy group; further preferably
ethenyloxy group, l-propene-l-yloxy group, 2~propene-1l-yloxy
group, 3-propene-l-yloxy group, l-butene-1l-yloxy group,
l-butene-2-yloxy group, l-butene-3-yloxy group,
l-butene-4~-yloxy group, 2-butene~l-yloxy group and
2-butene-2-yloxy group; and most preferably ethenyloxy group,

l-propene-1l-yloxy group, 2-propene-l-yloxy group and
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3-propene-1l-yloxy group.

Similarly when R!, R*?, R¥}, R*, R®>, R*$, RY¥, R*® and R*®
represent a C;-¢ alkenylthio group which may have one or more
substituents, the alkenylthio group refers to a group having
sulfur atombound to the end of the C,_glinear or branched alkenyl
group, and specific examples thereof include ethenylthio group,
l-propene-1l-ylthio group, 2-propene-l-ylthio group,
3-propene-l-ylthio group, l-butene-1l-ylthio group,
l-butene-2-ylthio group, 1l-butene-3-ylthio group,
l-butene-4-ylthio group, 2-butene-l-ylthio group,
2-butene-2-ylthio group, 1l-methyl-l-propene-l-ylthio group,
2-methyl-1-propene-1-ylthio group,
l-methyl-2-propene-1l-ylthio group,
2-methyl-2-propene-1-ylthio group,
l-methyl-1l-butene-1l-ylthio group, 2-methyl-1-butene-1-ylthio
group, 3-methyl-l-butene-l-ylthio group,
l1-methyl-2-butene-1-ylthio group, 2-methyl-2-butene-1-ylthio
group, 3-methyl-2-butene-1l-ylthio group,
l-methyl-3-butene-1-ylthio group, 2-methyl~3-butene-1-ylthio
group, 3-methyl-3-butene-l-ylthio group,
l-ethyl-1-butene-1-ylthio group, 2-ethyl-1l-butene-1l-ylthio
group, 3-ethyl-l-butene~l-ylthio group,
l-ethyl-2-butene-1-ylthio group, 2-ethyl-2-butene-1-ylthio
group, 3-ethyl-2-butene~l-ylthio group,
l1-ethyl-3-butene-1-ylthio group, 2-ethyl-3-butene-l-ylthio

group, 3-ethyl-3-butene-l-ylthio group,
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O wherein each synbol represents a group as defined above, and "Hal"
represents a hal ogen. The conpound represented by the fornula (3a) is
obtained by treating the conpound represented by the fornula (2a) with the
conpound represented by the formula (la). The reaction condition is not
particularly limted, and for exanple, the reaction is conducted in a

sol vent such as, net hanol, ethanol, propanol, dinethyl sulfoxide,
N,N—dinet&w37ﬁ%ﬁﬂﬁhki'b¢hRQQEﬂ1%RY£%hkRHQ£O%ﬁmmane, t et r ahydr of uran or
toluene, in the presence of a base such as |ithium hydroxide, sodium

hydr oxi de,1 potdiges i Inddriasiene - 11t Hihire cr®Bbhat e, sodi um car bonat e,

pot assi um car bonate, cesium carbonate, |ithium hydride, sodium hydride or
pot assi umhydrdideetdiy la k-dfeang vk= ¥¥lo AT awP,150C. The conpound
represented by the fornula ( 4a) can be obtained by hal ogenation of the
conpound reprebistrtdty oy T ensTin vl §18i) 9romid reaction condition is not
particularly limted, and for exanple, it can be obtained by making
phosphor us3 (ydimedmte; 1 titeang - It dvh ide 9 gshisphor us trichl ori de or
phosphorus tribromde in a solvent such as dioxane, tetrahydrofuran or

di met hoxy et/Harfimey I-Zadiutenadmeltdtis e9boid,r om 0C to 150C. Condi ti ons
whi ch conbi ne tri phenyl phosphi ne, carbon tetrachl oride, carbon

t et r abr omilo€Z Miigredrysluccioy b Taritl tHeo 198@iavay be used as wel | . The
conpound represented by the fornmula ( 7a ) can be obtained by treating the
conpound repruhisiatdty I the engrin vl {16 diaup.92  the conpound represent ed
by the fornmula (5a). The reaction condition is not particularly limted,
and the réactidbimeaiy e doridnadd Y s@ngam, such as nethanol, ethanol ,
propanol , dinethyl sul foxide, N, N-dinmethylformam de , N-nethylpyrrolidone,
di oxane, t3tIEhyRetdntraTrtansUenel thif ¥@Ypesence of from 0.0001 to 0.5
nol e equi val ent, of copper halide, fromO. 0001 to 0. 5 nole equival ent of
pal | adi umloat4limat hstlets -3 tedre ki e (Ehdip ke hos phi ne) pal | adi um or

di chl orobi_s(tri phenyl phosphi ne) pal | adium and an organi c base such as

tri et hyl ani-rfs; il -sohrdmnestiny i ite 999MFy | ani ne or tributyl anine at a
tenperature fromQOC to _150C. The caonpound represented by the fornmula (8a)
can be obtlaidEHMRF Y GyendareT o7y Y ¢ GHd represented by the fornul a
(7a) . The reaction condition cqrresponds to that of production exanple of
t he fornul %7ﬁbmﬁﬁ?ﬁ;%§mhﬂﬁﬁﬂ?7%a¥ Opgroup,

3,3-dimethyl-3-butene-1-ylthio group, l-pentene-1l-ylthio
group, Z2-pentene-l-ylthio group, 3-pentene-l-ylthio group,
4-pentene-1l-ylthio group, l-pentene-2-ylthio group,
2-pentene-2-ylthio group, 3-pentene-2-ylthio group,
4-pentene-2-ylthio group, l-pentene-3-ylthio group,
2-pentene-3-ylthio group, l-pentene-1l-ylthio group,
2-pentene-l-ylthio group, 3-pentene-l-ylthio group,
4-pentene-1-ylthio group, l-pentene-2-ylthio group,
2-pentene-2-ylthio group, 3-pentene-2-ylthio group,
4-pentene-2-ylthio group, l-pentene-3-ylthio group,
2-pentene-3-ylthio group, l1-methyl-1-pentene~l-ylthio group,

2-methyl-1l-pentene-1-ylthio group,
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The conpound represented by the formula (10a) is obtained by al dol reaction
between the conpound represented by the formula ( 9a) and aliphatic esters,
al koxyacetic acid esters (these al kyl or al koxy groups correspond to Rl of
the formula, and ester groups correspond to Wof the fornula) and the |ike,
or Wttig-Horner-Emons reaction of alkyl phosphonic acid esters,

al koxyphosphoni c_acid esters_(these al kyl or al koxy groups correspond to Rl
of the f03nﬂﬁthéna‘EgﬂéﬁnﬁréuﬁétEbPr%E%Bﬂd to Wof the formula) and the

li ke followed by reduction of alcohol or double bond. The reaction

condi ti ondfeethydol -peatensnlakdtbdo IYPYP; g- Hor ner - Emons reaction is not
particularly limted, and f I th ; ti b d

, or exa e, ere i

sol vent s&cmeéthE?hﬁﬁBF?n@tﬁaﬁéFg?BrSEQHBP, S?n;?ﬂyrzﬁlfgxfgg,UCted e
N, N- di met hyl f or mam de , N—nethylggrrolidone, di oxane, tetrahydrofuran or
tol uene, Pnmathyéséneensena-ba¥ét8yenda8UPithi um hydroxide, sodium

hydr oxi de, potassium hydroxide, |ithium carbonate, sodium carbonate,

pot assi unPcaebbratré PeBSEPUAT éaYbbRaPeITPPPHi um hydri de, sodi um hydri de,

pot assi um hydride, butyllithiu methyl lithium [1ithium

bi stri met AymethyladrBentssardnybEBiPi HEPHRI si |yl ami de or pot assi um
bistrinmethylsilyl am de and the_|ike at a tenperature fromOC to 150C. As
to éhe cohdinetbiiloB-pentenroA-¥YéhABLPoATARE t he |i ke, the reaction may be
conducted in a solvent such as nethanol, ethanol, propanol,

di met hyl s@rmexhyd-3NPrRngeperAyyL6PABNPEBUPN- et hyl pyrrol i done, di oxane,
tetrahydrofuran or toluene, in the presence of a netal catalyst such as
p?I{adlunﬁf&ﬁﬁbg}'érﬁﬁﬂggﬁﬁoﬁrﬁétBFORgﬁéyps ni ckel, in hydrogen atnosphere,
at tenperature between and 150C., Optionally, the reduction may be
cggducted4am?§PYé69r§?P6ﬁn8r1§MFFBH9IQFPBﬂ'of an al cohol group on an al dol
adduct. The conpound represented by the formula ( 1 la ) can be obtai ned by
hydrolyziﬁgmgﬁh§§férpﬁﬁt?ﬁ§'%ﬁV%EUF@ gFPBPral kyl ati on between the conmpound
represente the formula (.10 .and the conpound represented by the

f or mul a (33T9¥Pyﬂﬁé'ESHﬁSGﬁdlf¥gF£§8n9§8uBy the formula (8a). The condition
for al kyl ati on_corresponds t %Eab,of the 99 producti on exanple of the
formul a (ééWeryﬁrédHEPFﬁﬁeé aMpr8LiR 9¥RBPeondi ti on for hydrol ysis reaction
is not particularly limted, .an he reaction may be conducted by treating
ﬁndaqueou§'§8FDV#6ﬁ‘BFHFFPﬁFaﬁVﬂ§hF8XFB8?psodiun1hydroxide, pot assi um
ydroxi de_and_th i ke, for exa e, in_a solvent such as nethanol,

et hanol , ﬁfgﬁﬁhgﬁf aPﬁBFﬁ?F§§FVgEF&8,ngRPdinethylfornanide,

?;nfgg%!pgg%gkhgggﬁLpgh é%2§29§1EEEEaQ¥QEBf“ra”1 at a tenperature fromOC

3-methyl-1-pentene-2-ylthio group,
4-methyl-1l-pentene-2-ylthio group,
l-methyl-2-pentene-2-ylthio group,
2-methyl-2-pentene-2-ylthio group,
3-methyl-2-pentene-2-ylthio group,
4-methyl-2-pentene-2~ylthio group,
l-methyl-3-pentene-2-ylthio group,
2-methyl-3-pentene-2-ylthio group,
3-methyl-3-pentene-2-ylthio group,

4-methyl-3-pentene-2-ylthio group,
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The conpound represented by the formula ( 13a ) can be obtai ned by

hydrol yzing the ester in the nolecule after al kylation of the conpound
represented by the fornula (10a) and the compound represented by the
formula (8a), or by hydrolyzing the ester in the nolecule after reaction
bet ween the conpound represented by the forrmula ( 10a) and propargyl

brom de followed by a coupling reaction using palladiumcatal yst. The

condi ti ond-hethyhedaPrPtanroA~¥ehBLPoATARB! hydr ol ysis reaction correspond
to those of the production exanple of the fornula (lla) of Production
exanpl e A2-MathyéadtpentepadPtydhhier 9ERBPcoupl i ng reacti on corresponds to
that of the production exanple of the fornmula (7a) in Production exanple A
The conpodnuetbyledepeatiebg-Eh¥lEBiaubECBP15a ) can be obtained by treating
t he conpound represented by the formula ( la) after alkylation of the
conpound Hepetbydt-ddpeptene-Roydihao(JXHP with the conmpound represented by
the formula (19a). 95 The reaction condition for al kylation of the
fornul a (14apthel-dnwpentienprddéthén eXanBle of the formula (3a) in
Production exanple A. The reaction condition for the treatment of the
fornul a (Rapetdydofl -pantiesgraryythiigi 888UPand it can be achi eved by
reacting in a solvent such as nethanol, ethanol, propanol,

di met hyl s3-mexihgd - INpRndiemet By YLSPARNPEEUP/ N- net hyl pyrrol i done, di oxane or
tetrahydrofuran, in the presence of 0.0001 to 1.0 nole equival ent of
cat al yst dutlethylpdtpssitemecarbdihie, IEPPBrhyl amine or cesium fluoride at a
tenperature from OC to 150C. The conpound represented by the fornmula ( 16a
) can be dbteithad By peypdesieydi-adgdthie 85P8P-/in the nol ecul e after
fluorination of the conpound represented by the fornula (15a). The reaction
condi t i on 2oMmethydri2r@endenies 3ot thart BEGMRrly |imited, and the reaction can
be achi eved, for exanple, by treating a reagent such as (diethyl am no)

sul fur trid-medhivde 2penteerenty 1§hdR 85°4Pehl or onet hane or chloroformat a
tenperature fromOC to 150C. The condition fgr hxdrol Si %eaction

cor r esponds™ed a2 -FenteeySodditiion IELMRp| & "BF*ERE foPmhind O P Pn
Producti on exanple A. The conpound represenged g%,the formula ( 17a ) can
be obt ai nddNeyemedoiNIANG GFE st dr PeRePRa SmYLERdPe 95PEEr al kyl ati on of

the Conpo%q%e&ggﬁs¥¥¥yf%%i2yg&%%pﬂan%gge%%Q%lywkkqoagr%héxl halide. 96

1-hexene-6-ylthio group, 2-hexene-l-ylthio group,
2-hexene-2-ylthio group, 2-hexene-3-ylthio group,
2-hexene-4-ylthio group, 2-hexene-5-ylthio group,
2-hexene-6-ylthio group, 3-hexene-l-ylthio group,
3-hexene-2-ylthio group and 3-hexene-3-ylthio group;
preferably ethenylthio group, l-propene-1-ylthio group,
2-propene-1l-ylthio group, 3-propene-l-ylthio group,
1~butene-1-ylthio group, l-butene-2-ylthio group,
1-butene-3-ylthio group, l-butene-4-ylthio group,
2-butene-1-ylthio group, 2-butene-2-ylthio group,
l1-methyl-1-propene-1l-ylthio group,

2-methyl-1-propene-1l-ylthio group,
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The reaction condition corresponds to that of the production exanple of the
formula (3a) in Production exanple A The conpound represented by the
formula ( 19a ) can be obtai ned by hydrolyzing the ester of the nolecul e
after nodifying the conpound represented by the formula ( 10a) into a
sul fonates using sul fonyl chloride. The reaction condition for
sulfonylatijon is not particularly Iimted, and the reaction can be
conduct ed +HERG} Ve TR s IR 1BECUR chl or onet hane or chloroform in
the presence of an organic base such as triethyl am ne,
N, N-di i sop? dpiiey hyd 2 oReRA~ L 1 Hth? AP at a tenperature from OC to
150C. The condition for hydrolysis reaction corresponds to that of the
product i ont g & bRy or it D {1 98PuPn Prsidntl obrexeang ol 2wyl
conpound represented by the fornula ( 20a) can be obtained by hydrolyzing
t he conpoufitPyRpr&dedt vy by RHETOTIMNE A HTrourrhe condition for
hydrol ysis reaction corresponds to that of the production exanple of the
formul a (1azhethyProdRickgnsrl-ylthio group, 2-methyl-2-butene-1-ylthio
group, 3-methyl-2-butene-1-ylthio group,
l-methyl-3-butene-1-ylthio group, 2-methyl-3-butene-1-ylthio
group, 3-methyl-3-butene-l-ylthio group,
l-ethyl-1-butene-1-ylthio group, 2-ethyl-l-butene-1l-ylthio
group, 3-ethyl-1-butene-1-ylthio group,
l-ethyl-2-butene-1-ylthio group, 2-ethyl-2-butene-1l-ylthio
group, 3-ethyl-2-butene-1-ylthio group,
l-ethyl-3-butene-1-ylthio group, 2-ethyl-3-butene-1l-ylthio
group, 3-ethyl-3-butene-l-ylthio group,
1,1-dimethyl-1-butene-1-ylthio group,
1,2-dimethyl-1-butene-1-ylthio group,
1,3-dimethyl-1-butene-1-ylthio group,
2,2-dimethyl-1-butene-1-ylthio group,
3,3-dimethyl-1-butene-1-ylthio group,
1,1-dimethyl-2-butene-1-ylthio group,
1,2-dimethyl-2-~-butene-1-ylthio group,
1,3-dimethyl-2-butene-~1-ylthio group,
2,2-dimethyl-2-butene~1-ylthio group,
3,3-dimethyl-2-butene~1-ylthio group,
1,1-dimethyl-3-butene-~-1-ylthio group,

1,2-dimethyl-3-~butene-1-ylthio group,
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exanpl e A. General production exanple B trifluoronethane- palladium Rl

sul fonaylation R, coupling Z- M~ W.---~Tf0 Z M-~ Wib 2b 97 Ho Z
~hal ogeeati onHal - ZM-~- WMW3b 4b 1) Y-Q4H Y, Q- Z ~L -~ M
W 2) hydrolysis ~b palladium 1) palladiumcoupling z M~ Wcoupli~ Y " Z M
~W2b ---~ = 2) hydrolysis 6b 7b carbonyl addition R, ...- Z MLWOCH 8b

1, 3~dimethyl-3-butene-1-ylthio group,
2,2~dimethyl-3-butene-1-ylthio group and
3,3~-dimethyl-3-butene-1-ylthio group; more preferably
ethenylthio group, l-propene-l-ylthio group,
2-propene-1l-ylthio group, 3-propene-l-ylthio group,
l-butene-1-ylthio group, l-butene-2-ylthio group,
l-butene-3-ylthio group, l-butene-4-ylthio group,
2-butene-1-ylthio group, 2-butene-2-ylthio group,
l-methyl-1l-propene-1-ylthio group,
2-methyl-1-propene-1-ylthio group,
l-methyl-2-propene-1-ylthio group,
2-methyl-2-propene-l-ylthio group,
l-methyl-1~butene-1-ylthio group, 2-methyl-l1-butene-1-ylthio
group, 3-methyl-1-butene-l1-ylthio group,
l-methyl-2-butene-1-ylthio group, 2-methyl-2-butene-1-ylthio
group, 3-methyl-2-butene-~l-ylthio group,
l-methyl-3-butene-1-ylthio group, 2-methyl-3-butene-1-ylthio
group and 3-methyl-3~-butene-1-ylthio group; further preferably
ethenylthio group, l-propene-1l-ylthio group,
2-propene-1l-ylthio group, 3-propene-l-ylthio group,
l1-butene-1-ylthio group, l-butene-2-ylthio group,
l-butene-3-ylthio group, l-butene-4-ylthio group,
2-butene-1l-ylthio group and 2-butene-2-ylthio group; and most
preferably ethenylthio group, l-propene-l-ylthio group,
2-propene-1l-ylthio group and 3-propene-l-ylthio group.

WhenR!, R*, R*?, R*?, R¥*, R*®, R*¢, R*’, R*®, R*®and R*!® represent

54



pal I adi um coupling ~ R 2b ~ 2~~ Z M--L WO 9b 1) palladiumcoupling z
M~ _w 0 2) hydrolysis 10b alkylation z -1- w 20 11b wherein each synbol
represents a group as defined above; and Tf represents a
trifluoronethanesul fonyl group. The conmpound represented by the fornula
(2b) can be obtained by trifluoronmehtanesul fonylation of the conpound
represented by the formul a (Ibéu The reaction condition is not particularly
linited, @n@zi¢ @dkYHYIyALRER YBAChyPMREaPRWE NIR-OF JEQTE | IR OHEtUENEH | i ne,

98
the alkynyl group is a Cy-¢ linear or branched alkynyl group and

refers to a compound residue having a triple bond in the alkyl
group containing 2 or more carbon atoms. Specific examples
thereof include ethynyl group, l-propyn-1l-yl group,
2-propyn-1-yl group, 3-propyn-1-yl group, l-butyn-1-yl group,
l1-butyn-2-yl group, 1l-butyn-3-yl group, l-butyn-4-yl group,
2-butyn-1-yl group, 2-butyn-2-yl group, 1-methyl-1-propyn-1-yl
group, 2-methyl-l-propyn-1-yl group, l-methyl-2-propyn-1-yl
group, 2-methyl-2-propyn-1-yl group, l-methyl-l-butyn-1-yl
group, 2-methyl-1l-butyn-1-yl group, 3-methyl-l-butyn-1-yl
group, l-methyl-2-butyn-1-yl group, 2-methyl-2-butyn-1-yl
group, 3-methyl-2-butyn-1-yl group, l-methyl-3-butyn-1-yl
group, 2-methyl-3-butyn-1-yl group, 3-methyl-3-butyn-1l-yl
group, l-ethyl-1-butyn-1-ylgroup, 2-ethyl-1-butyn-1-yl group,
3-ethyl-1-butyn-1-yl group, l-ethyl-2-butyn-1-yl group,
2-ethyl-2-butyn-1-yl group, 3-ethyl-2-butyn-1l-yl group,
l-ethyl-3-butyn-1-yl group, 2-ethyl-3-butyn-1-yl group,
3-ethyl-3-butyn-1-yl group, 1,1-dimethyl-l1-butyn-1-yl group,
1,2-dimethyl-1-butyn-1-yl group, 1,3-dimethyl-1l-butyn-1-yl
group, 2,2-dimethyl-1-butyn-1-yl group,
3,3~-dimethyl-1-butyn-1-yl group, 1,1l-dimethyl-2-butyn-1-yl
group, 1,2-dimethyl-2-butyn-1-yl group,
1,3-dimethyl-2-butyn-1-yl group, 2,2-dimethyl-2-butyn-1-yl
group, 3,3-dimethyl-2-butyn-1-yl group,

1,1-dimethyl-3-butyn-1-yl group, 1,2-dimethyl-3-butyn-1-yl
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trifluoromehtanesul fonic anhydride, trifluoronehtanesul fonyl chloride and
the like in a solvent such as pyridine, dichloronethane or chloroform in
t he presence of an organic base such as triethyl am ne,
N, N-di i sopropyl ethyl am ne or tributylamne at a tenperature fromOC to 150.
The conpound represented by the formula ( 3b) can be obtained by pall adi um
coupling of the conpound represented by the fornula (zb) . The reaction
condi t i ongroup espodudimet nar3oPutKB-prEdudtPBR: exanpl e of the fornul a (7a)
i n Production exanple A The conpound represented b% the formul a (ig) can
be obt ai n2d2bgihatbgendtbehyerlrhé 65RPBund: PefiBeERYdapPutHB-£6¥mul a (3b)
. The reaction condition corresponds to that of the production exanple of
the for nuyroupa)l-ipentryedictyloar @eRBmA- @SR Y ~¥3npoRiRy PepeBs¥RrddYby t he
formul a (5b) can be obtained by al kylation of the conpound represented by
the fornugaogph) -peniteyrdattl 6ROBBNdi TS Y ordodpBhedP + ¢ ~PRat Yo 2r e
production exanple of the forrmula (3a) in Production exanple A The
conpound gepupsSntoet tynt2rey ¥ arauPa 4-FEHL Yo7 1yd BR@R ndd PSP LYRrBaditum
coupling of the conmpound represented by the fornula
group,2—pentyn—3—ylgroup,1—pentyn—1-ylgroup,2—pentyn-1—yl

group,3-pentyn—1—ylgroup,4—pentyn—1—ylgroup,1—pentyn—2-yl
group,2—pentyn—2—ylgroup,3—pentyn—2—ylgroup,4-pentyn-2—yl
group, l-pentyn-3-yl group, 2-pentyn-3-yl group,

1-methyl-1-pentyn-1-yl group, 2-methyl-1l-pentyn-1l-yl group,
3-methyl-1-pentyn-1-yl group, 4-methyl-l-pentyn-1-yl group,
1-methyl-2-pentyn-1-yl group, 2-methyl-2-pentyn-1l-yl group,
3-methyl-2-pentyn-1-yl group, 4-methyl-2-pentyn-1l-yl group,
1-methyl-3-pentyn-1-yl group, 2-methyl-3-pentyn-1-yl group,
3-methyl-3-pentyn-1-yl group, 4-methyl-3-pentyn-1l-yl group,
1-methyl-4-pentyn-1-yl group, 2-methyl-4-pentyn-1-yl group,
3-methyl-4-pentyn-1-yl group, 4-methyl-4-pentyn-1l-yl group,
1-methyl-1-pentyn-2-yl group, 2-methyl-l-pentyn-2-yl group,
3-methyl-1-pentyn-2-yl group, 4-methyl-l-pentyn-2-yl group,
1-methyl-2-pentyn-2-yl group, 2-methyl-2-pentyn-2-yl group,
3-methyl-2-pentyn-2-yl group, 4-methyl-2-pentyn-2-yl group,
1-methyl-3-pentyn-2-yl group, 2-methyl-3-pentyn-2-yl group,
3-methyl-3-pentyn-2-yl group, 4-methyl-3-pentyn-2-yl group,
1-methyl-4-pentyn-2-yl group, 2-methyl-4-pentyn-2-yl group,
3-methyl-4-pentyn-2-yl group, 4-methyl-4-pentyn-2-yl group,

1-methyl-1-pentyn-3-yl group, 2-methyl-l-pentyn-3-yl group,
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(zb) . The reaction condition corresponds to that of the production exanple
of the formula (7a) in Production exanple A The conpound represented by
the formula (7b) can be obtained by hydrolyzing the ester in the nolecule
after palladium coupling of the conpound represented by the formula (6b).
99 The reaction conditions for palladiumcoupling and hydrolysis
correspond to those of the production exanple of the fornmula_(7a) in
Productioh-@ﬁéhﬁlelﬁpeaﬁaaneYér669@9boﬁ"@ﬁﬁﬁﬁﬂélﬁpeﬁﬁ§nréfﬂﬂlQrPPPa) in
Production exanple A, respectively. The conpound represented by the formula
( 8b) canlbeebbyarAedebyyhréatilngrauear BoRplthydmgoesatyncR -2 WECHRe or

al dehyde with the conpound represented by the formula (6b). The reaction
condi ti on3imehbylparpestyarBy il girced, dndethylréapensancanYde IE6HBuct ed,
for exanple, in a solvent such as di oxane, tetrahydrofuran or

di met hoxyéthargn-inylherpresedciestynaoyde 9G8R ad ~hesynamyl group,

bi strimethylsilylam de, sodium bistrinethylsilylam de or potassium

bi st ri net hyhekyptAnydegr odpy e ApBLEYHré ~¥loMroBry o lrdemynefpelatdeeP  The
conpound represented by the formula ( 9b) can be obtai ned by pall adi um
coupl i ng @fhekgncdnpodugdorepr @sbexad—By Ylhe rboPnulaheXh) -3 -Vhe 9X€H®Y i on
condition is not particularly limted, and it can be synthesized, for
exanpl e, 2nhaxgotderl suoHPas 2dihexaic ) -t GERWSr oRTh&rYNdiemytlh@¥pePhane or
tol uene, by reacting 1, 1-ethoxyvinyltributyltin, butylvinyl ether and the
like in tBehpxysehceldjr¢mrbm3ﬁ¥1@@‘mn'tzdY@.%rWéné’q%Th/%\’Fﬁé'm?’DYl F&IOMRdi um
catal yst such as tetrakis(triphenyl phosphi ne)pal | adi um or

di chl or obbseferphényephusphi aEypal | brPLeRYRME- Y1 QR c KrSToPyn-drYa
tenperature from OC to 150C. The conpound represented by the fornula ( 10b)
can be obgaPupd Byradaynglavédtgrene, t b-ReYRohporfy Fpr dsOnted By Yihe

formul a
group, l-butyn-3-yl group, 1l-butyn-4-yl group, 2-butyn-1-yl

group, 2-butyn-2-yl group, l-methyl-l-propyn-l-yl group,
2-methyl-1-propyn-1-yl group, l-methyl-2-propyn-1l-yl group,
2-methyl-2-propyn-1-yl group, l-methyl-1l-butyn-1-yl group,
2-methyl~1-butyn-1-yl group, 3-methyl-l-butyn-1-yl group,
l-methyl-2-butyn-1-yl group, 2-methyl-2-butyn-1-yl group,
3-methyl-2-butyn-1-yl group, l-methyl-3-butyn-1-yl group,
2-methyl~3-butyn-1-yl group, 3-methyl-3-butyn-1-yl group,
l-ethyl-1-butyn-1-yl group, 2-ethyl-1-butyn-1l-yl group,
3-ethyl-1-butyn-1-yl group, l-ethyl-Z2-butyn-1l-yl group,
2-ethyl-2-butyn-1-yl group, 3-ethyl-2-butyn-1-yl group,
l-ethyl-3-butyn-1-yl group, 2-ethyl-3-butyn-1l-yl group,
3-ethyl-3-butyn-1-yl group, 1,1-dimethyl-1-butyn-1-yl group,
1,2-dimethyl-1-butyn-1-yl group, 1,3-dimethyl-1-butyn-1-yl
group, 2,2-dimethyl-1-butyn-1-yl group,

3,3-dimethyl-1-butyn-1-yl group, 1,l-dimethyl-2-butyn-1-yl
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100 ( 9b) . The reaction condition is not particularly limted, and the
reacti on can be conducted, for exanple in a solvent such asdi oxane,

t et rahydr of uran ordi met hoxyet hane, in the presence of a base such as butyl
l.ithium nethyl lithium ethyl magnesium hydride, 1ithium

bi strinmethylsilylam de, sodiumbistrinmethylsilylam de or potassium
bistrinmethylsilylam de, and a Lewi s acid _such as boron trifluoride ether
conpl ex, GEOHPY eAperaiies loABe e ook C&erat ure. The conpound
represented by the fornmula ( 11b ) can be aobtai ned by hydrolysis after

pal | adi umlcauértmﬁghwé-@h@%@pdaﬂd IEENEs e ftr & Byrathy -grARatynloyl The
reaction condition _corresponds to that of the production exanple of the

formul a (96PuPn Pr Saddfmedh Ydxamplud YB - 1G§ﬁe@£°”§hoduct|on exanple C

Il formylation 2)al odol or Wttig R~ Boc-N-T Z - Ha) (-~ - M-~ WRxl
Rx1 3) reéluérﬁéﬁlell)‘wdeér‘@ﬂ]éd‘ﬂ‘dﬁﬂ) IERBen 1d|26>@16\§t‘PLYLL‘13&IbU@mH1‘Vl~~O~I\I-T
Z- M-~ W3) hydrol ys i s Rx~ 3c wherein each synbol represents a group

as deflne§r99§ve1 QG@lm@ﬁh%%aﬂﬁ?q§Mﬂfﬂuﬂéxﬁﬁéﬁ%bnyI group; and Hal

represents a 10l
2,2-dimethyl-3-butyn-1-yl group and 3, 3-dimethyl-3-butyn-1-yl

group; more preferably ethynyl group, l-propyn-1-yl group,
2-propyn-1-yl group, 3-propyn-1-yl group, l-butyn-1-yl group,
l1-butyn-2-yl group, l-butyn-3-yl group, l-butyn-4-yl group,
2-butyn-1-yl group, 2-butyn-2-ylgroup, 1-methyl-1-propyn-1-yl
group, 2-methyl-l-propyn-1l-yl group, l-methyl-2-propyn-1-yl
group, 2-methyl-2-propyn-1l-yl group, l-methyl-1l-butyn-1-yl
group, 2-methyl-l-butyn-1-yl group, 3-methyl-l-butyn-1l-yl
group, l-methyl-2-butyn-1-yl group, 2-methyl-2-butyn-1-yl
group, 3-methyl-2-butyn-1-yl group, l-methyl-3-butyn-1l-yl
group, 2-methyl-3-butyn-1-yl group and 3-methyl-3-butyn-1-yl
group; further preferably ethynyl group, l-propyn-1-yl group,
2-propyn-1-yl group, 3-propyn-1-yl group, l-butyn-1-yl group,
l-butyn-2-yl group, 1l-butyn-3-yl group, l-butyn-4-yl group,
2-butyn-1-yl group and 2-butyn-2-yl group; and most preferably
ethynyl group, l-propyn-1-yl group, Z2-propyn-1l-yl group and
3-propyn-1-yl group.

Similarly, when R', R¥), R¥}, R*¥, R¥, R*¢, R*¥,6 R* and R*
represent a Ci.¢ alkynyloxy group which may have one or more
substituents, the alkynyloxy group refers to a group having

oxygen atombound to the end of the C;.¢ linear or branched alkynyl
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hal ogen. The conpound represented by the fornula (2c) can be obtai ned by
fornylation of the conpound represented by the fornula (lc) , followed by
al dol reaction or Wttig- Horner-Enmons reaction, reduction and
deprotection. The reaction conditionforformylation is not particularly
limted, and it may be achieved by acting butyl lithiumin a solvent such
as di oxane, tetrahydrofuran or dinmethoxyethane, followed by acting

N, N- di met ByIorEr naRfideee N N ¢lierammliesot Aakead lamalqdffeewhy@ygpxa qEpRr at ur e
from-78C to OC. The reaction conditions for aldol reaction or

W tti g- Horm@roRifors Yeaet i B Wor s tlo ety (frQud producti on exanpl e
of the formula (10a) in Production exanple A The reaction condition for
reduct i on 3reFERYOT orrespdreldP « - PrAYNof ~YheXEiad@uet i browsadmd & B9XY he
formula (10a) in Production exanple A. The reaction condition for

depr ot ect 9ir@MPrs Imdrutpart3I vy YWI9YAt dd; P 14 YRk bt eved by
causing an acid such as hydrogen chloride or trifluoroacetic acid in an

or gani ¢ s@Hparty nsucty 1as Y i e Wi o rds i — Zoh Israf (rguReet r ahydr of uran or

di oxane, at a tenperature fromOC to 150C. The conpound represented by the
fornul a (3cneddybe whtaned A @al H TR Rrardore tdh ki o zaryy-1-Hax o act

on the conpound represented by the fornmula (2c), to form carbamate, and 102
hydr ol yzi 8F°otive dstathd 1A ranwrul & 1losy tardWact i on condition for
synt hesi s of carbamate follows, but not particularly limted thereto, the

docunent @ymedhyl-GrRuarPYrodoYlesy to3mp,) 1-mrtd ledctwiyrcdmdiidzon for

hydrol ysis foll ows the
group, 2-methyl-l-butyn-1l-yloxy group,

3-methyl-1-butyn-l-yloxy group, l-methyl-2-butyn-l-yloxy
group, 2-methyl-2-butyn-1l-yloxy group,
3-methyl-2-butyn-1-yloxy group, l-methyl-3-butyn-1-yloxy
group, Z2-methyl-3-butyn-1l-yloxy group,
3-methyl-3-butyn-1-yloxygroup, 1-ethyl-1-butyn-1-yloxy group,
2-ethyl-1-butyn-l1-yloxygroup, 3-ethyl-1-butyn-1-yloxy group,
l-ethyl-2-butyn-1-yloxygroup, 2-ethyl-2-butyn-1-yloxy group,
3-ethyl-2-butyn-1-yloxygroup, 1-ethyl-3-butyn-1-yloxy group,
2-ethyl-3-butyn-1-yloxygroup, 3-ethyl-3-butyn-1l-yloxygroup,
1,1-dimethyl-1-butyn-1-yloxy group,
1,2-diethyl-1-butyn-1-yloxy group,
1,3-dimethyl-1-butyn-1-yloxy group,
2,2-dimethyl-1-butyn-1-yloxy group,
3,3-dimethyl-1-butyn-1-yloxy group,
1,1-dimethyl-2-butyn-1-yloxy group,
1l,2-dimethyl-2-butyn-1-yloxy group,

1,3-dimethyl-2-butyn-1-yloxy group,
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production exanple of the fornmula (11a) in Production exanple A Ceneral
production exanple D R, halogenation Rs Pht NOH HOT Z M -~- W--.-~ Hal-T
zZ M-~ Wid 2d R deprotection Pht-o-T z M-~ w- 3d R~ 1) amdation QL
RL 2NT Z -LW™ Ar~N-OT Z M~-I-WRx1 ~w 1 ) imnation 2) hydrolysis ~1
YYNT Z M~ W~2 6d 5d Ry HOT z M -LW

2,2-dimethyl-2-butyn-1-yloxy group,
3,3-dimethyl-2-butyn-1-yloxy group,
1,1-dimethyl-3-butyn-1l-yloxy group,
1,2-dimethyl-3-butyn-1-yloxy group,
1,3-dimethyl-3-butyn-1-yloxy group,
2,2-dimethyl-3-butyn-1-yloxy group,
3,3-dimethyl-3-butyn-1-yloxXy group, l-pentyn-l-yloxy group,
2-pentyn-1l-yloxy group, 3-pentyn-l-yloxy group,
4-pentyn-1l-yloxy group, l-pentyn-2-yloxy group,
2-pentyn-2-yloxy group, 3-pentyn-2-yloxy group,
4-pentyn-2-yloxy group, l-pentyn-3-yloxy group,
2-pentyn-3-yloxy group, l-pentyn-l-yloxy group,
2-pentyn-l-yloxy group, 3-pentyn-1l-yloxy group,
4-pentyn-1-yloxy group, l-pentyn-2-yloxy group,
2-pentyn-2-yloxy group, 3-pentyn-2-yloxy group,
4-pentyn-2-yloxy group, l-pentyn-3-yloxy group,
2-pentyn-3-yloxy group, l-methyl-l-pentyn-1l-yloxy group,
2-methyl-1l-pentyn-1l-yloxy group, 3-methyl-l-pentyn-l-yloxy
group, 4-methyl-l-pentyn-1-yloxy group,
l-methyl-2-pentyn-1l-yloxy group, 2-methyl-2-pentyn-1l-yloxy
group, 3-methyl-2-pentyn-1-yloxy group,
4-methyl-2-pentyn-1l-yloxy group, l-methyl-3-pentyn-1l-yloxy
group, 2-methyl-3-pentyn-1l-yloxy group,
3-methyl-3-pentyn-1-yloxy group, 4-methyl-3-pentyn-1l-yloxy
group, l-methyl-4-pentyn-l-yloxy group,

2-methyl-4-pentyn-1l-yloxy group, 3-methyl-4-pentyn-l-yloxy
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1d t1 Y-NCO 2) Rx~-Ha I 3) hydrolysist ) YNCO~Y- ~L'OT ZM.-j-- W2)
hydrolysis Id Q R Y-N-OT z M-I-WFix sd 103 Hg Z~ W1)~-OH HO'" 2)
deprotectson 9d R, 1 ) amidation O R1 N NAZ M~W-~--T- Ar~N~ Z
--L-W~1 11d 10d . 1 ) imnation ~2 R YNQZ M~..W2) hydrolysis
group, 4-methyl-4-pentyn-l-yloxy group,
l-methyl-1-pentyn-2-yloxy group, 2-methyl-l-pentyn-2-yloxy
group, 3-methyl-1l-pentyn-2-yloxy group,
4-methyl-1l-pentyn-2-yloxy group, l-methyl-2-pentyn-2-yloxy
group, 2-methyl-2-pentyn-2-yloxy group,
3-methyl-2-pentyn-2-yloxy group, 4-methyl-Z2-pentyn-2-yloxy
group, l-methyl-3-pentyn-2-yloxy group,
2-methyl-3-pentyn-2-yloxy group, 3-methyl-3-pentyn-2-yloxy
group, 4-methyl-3-pentyn-2-yloxy group,
l-methyl-4-pentyn-2-yloxy group, 2-methyl-4-pentyn-2-yloxy
group, 3-methyl-4-pentyn-2-yloxy group,
4-methyl-4-pentyn-2-yloxy group, l-methyl-l-pentyn-3-yloxy
group, 2-methyl-l-pentyn-3-yloxy group,
3-methyl-1l-pentyn-3-yloxy group, 4-methyl-l-pentyn-3-yloxy
group, l-methyl-2-pentyn-3-yloxy group,
2-methyl-2-pentyn-3-yloxy group, 3-methyl-2-pentyn-3-yloxy
group, 4-methyl-2-pentyn-3-yloxygroup, 1-hexyn-1-yloxygroup,
l-hexyn-2-yloxy group, l-hexyn-3-yloxy group, l-hexyn-4-yloxy
group, l-hexyn-5-yloxy group, l-hexyn-6-yloxy group,
2-hexyn-1-yloxy group, 2-hexyn-2-yloxy group, 2-hexyn-3-yloxy
group, 2-hexyn-4-yloxy group, 2-hexyn-5-yloxy group,
2-hexyn-6-yloxy group, 3-hexyn-1-yloxy group, 3-hexyn-2-yloxy
group and 3-hexyn-3-yloxy group; preferably ethynyloxy group,
l-propyn-1-yloxy group, 2-propyn-l-yloxy group,
3-propyn-1-yloxygroup, 1-butyn-1-yloxygroup, 1-butyn-2-yloxy

group, l-butyn-3-yloxy group, l-butyn-4-yloxy group,
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12d R, Y-L-Hal _y Z M~ Wdro amne HO Z M~ W~Y SONZM~-WO- | ~c~
base Rx 13d 14d 15d t) Y-Q2NN2 .NR Y-z Z ML.W2) hyd ro |l ysi s RX2 ~J
16d wherein each synbol represents a group as descri bed above; Hal
represents a hal ogen; Pht NOH represents N hydroxyphthalim de; and -NCO
represents an isocyanate group. The conpound represented by the fornmula (
2d) can be obtai ned by hal ogenati on of the conpound represented by the
formula ( 4 PUtYTHe Wt 969U ond UGy F S 1YIRX Y 19 Peduct | on exanpl e of
the formula (9a) .in Production exanple A. The conmpound represented by the
formul a (3dmetdyy lvel -dtosvmed 1l el SLRYEN- Ry dednyditiraboryde /1888y on the
conpound represented by the fornmula (2d). The reaction condition is not
parti cul adBPURmik@ethadd 2rpyopyn-1-yloxy group,

2-methyl-2-propyn-1l-yloxy group, l-methyl-l-butyn-l-yloxy

group, 2-methyl-l-butyn-1-yloxy group,

3-methyl-l-butyn-1-yloxy group, l-methyl-2-butyn-1l-yloxy

group, 2-methyl-2-butyn-1l-yloxy group,

3-methyl-2-butyn-1-yloxy group, l-methyl-3-butyn-l-yloxy

group, 2-methyl-3-butyn-1l-yloxy group,

3-methyl-3-butyn-1-yloxygroup, 1-ethyl-1-butyn-1l-yloxy group,

2-ethyl-1-butyn-1-yloxygroup, 3-ethyl-1-butyn-1-yloxygroup,

l-ethyl-2-butyn-1-yloxygroup, 2-ethyl-2-butyn-1-yloxy group,

3-ethyl-2~-butyn-1l-yloxygroup, 1-ethyl-3-butyn-1-yloxy group,

2-ethyl-3-butyn-1-yloxygroup, 3-ethyl-3-butyn-1-yloxy group,

1,1-dimethyl-1-butyn-1-yloxy group,

1,2-dimethyl-1-butyn-1-yloxy group,

1,3-dimethyl-1-butyn-1-yloxy group,

2,2-dimethyl-1-butyn-1-yloxy group,

3, 3-dimethyl-1-butyn-1-yloxy group,

1,1-dimethyl-2-butyn-1-yloxy group,

1,2-dimethyl-2-butyn-1-yloxy group,

1, 3-dimethyl-2-butyn-1-yloxy group,

2,2-dimethyl-2-butyn-1-yloxy group,

3,3-dimethyl-2-butyn-1-yloxy group,

1,1-dimethyl-3-butyn-1-yloxy group,

1,2-dimethyl-3-butyn-1-yloxy group,
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the reaction can be conducted, for exanple, in a solvent such as nethanol,
et hanol , propanol, dinethyl sul foxide, N, Ndinethylfornmam de,

N- net hyl pyrrol i done, di oxane, tetrahydrofuran or toluene in the presence of
a base such as lithium carbonate, sodium carbonate, potassium carbonate,
cesium carbonate, lithium hydride, sodium hydride, potassium hydri de,
triethylamne, N N-diisopropylethylamne or tributylamne at a tenperature
from 0C t&'§5§GmefﬁélE§ﬁ§8GH@‘ﬁéﬁr@§§hﬂé&uﬁy the fornmula ( 4d) can be
obt ai ned by deprotection of the phthalimde group of the conpound

r epr esent €d 25§ e hydr SR LY By - YEREYr §5€P0oANEoNdi tion is not particularly
limted, and for exanple, hydrazine, N nethyl hydrazine and the |ike nay be
caused t o3adr difeihydrdertynch —yd ot IranR/ Mt hBEef e rphdpsibynyloxy

di met hyl sul f oxi de, N, N-di net hyl formam de, N-net hyl pyrrolidone, dioxane,

t et r ahydr GFQUEn JrPEEPYSnd ~¥tLoX Yt §FPEPat dr 8% PYSIMLIOELOSYl 96CLUPThe conpound
represented by the formula (5d) can be obtained by am dation of the
conpound PEPEEPYRrdd YR Xy Wt nbithutweny 1 ykewy ayarsl yshaton-Znylegyer in

t he nol ecul e. The reaction condition for amdation_is not particularly
linmted, &F@UYPr dakUb¥nadhiyeesd BYo¥RusilnguiinafpyépryaS&oERr boxylic acid
to act in _a solvent such as N, N-dinethylfornmam de, N-nethyl pyrrolidone,

di oxane, LebudrPdlordesy, IE6MRend PHtYRSryRerKadECEP chl oroform in the
presence of a condensing agent such as di phenyl phosphol yl azi de, 105

di et hyl phdspeéiyiicyarreeysr 1di>’é9€‘b’oﬁéi?}'?ca?b@&i’-gbﬁldg,'Péﬁeya‘%aﬁ’éoéib{ch as
triethylam ne, N_N-diisopropylethylamne, tributylam ne, sodium

hydr ogenc 858 Rat & ~BthYLa<sPERPAVILoYéR*YaPb6HRt e at a tenperature from 0C
to 150C. The r aition condition of hydrolysis reaction follows_the

product i ok “BR&MYILE 26PTPR¥NF dr MEPEY( 9TOHP i A-PRERYETLoRUEXRAPr¥1AXYThe
conpound represented by_the fornulaﬁé 6d) can be obtained by imtation of
the conpo8K@UPeprclERN¥d By PLRINrdritPEY( 4dPYPol | owed by hydrol ysis of the
ester in the nglﬁcglg. The _reaction condition for the imnation is not
par ti cul arr Pt edPusa it YeRH Yb8 SYR hdsMeERY 1r 67 PRk ¥APL &Y 1B%Ycausi ng an
appropriate carbgn%l gogpgugd such ai ket one or al dehyde in a sol ventsuch
asnet hanoPr8ERan6M MEEB¥anor PHEMBE Ay VLQFY oREQBP N, N- di et hyl f or mani de,

From 0C §§-T866Y TAR-REF 4780k LR aBabPE ad Aot VAT PUbPbaRal sV Aokl or

hydrogen %Q%%%Ld%—ﬁ%¥h§&§g—%ﬁk§%k1—yloxy group and
3-methyl-3-butyn-1-yloxy group; further preferably ethynyloxy
group, l-propyn-l-yloxy group, 2-propyn-1l-yloxy group,
3~-propyn-1l-yloxygroup, 1-butyn-1l-yloxygroup, 1-butyn-2-yloxy
group, l-butyn-3-yloxy group, l-butyn-4-yloxy group,
2-butyn-1-yloxy group and 2-butyn-2-yloxy group; and most
preferably ethynyloxy group, l-propyn-l-yloxy group,
2-propyn-1l-yloxy group and 3-propyn-l-yloxy group.

Similarly, when R}, R¥*?, R*3}, rR™, R*>, R*%, R*, R*® and R*®

represent a Cy.¢ alkynylthio group which may have one or more

substituents, the alkynylthio group refers to a group having

sulfur atombound to the end of the C;.¢ linear or branched alkynyl
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The reaction condition fox hydrolysis corresponds to that of the production
exanple of the fornmula (11a) in Production exanple A The conpound
represented by the fornula (7d) can be obtained by treating Y-NCOw th the
conpound represented by the formula (1d) to forma carbanmate, and
hydrol yzing the ester in the nolecule. The reaction condition for synthesis
of the carbamate is 106 ,_not particularly |imted, and it can be achieved
by causi ngdE0VRr §afitPasidd seramplephiedierd HrckudReRPYaNLiBle@RUP i n a
sol vent such as tetrahydrofuran, toluene, ether or dioxane at a tenperature
from OC t ol IBERRYN- thel tG T Roo TR E oT] tHAdEI Yy G0 URvact i on
corresponds to that of the production example of the formula (lla) in
Product i on BRI Iy el ¢ ahipdihd Feprederiod thia WERdnul a ( 8d) can be
obt ai ned by causing Y-NCO to act on the conpound represented by the fornula
(1d), therkEthnswum gt cardeniit e, 1 TR 8welr Yy hhick @ raviRon by causi ng
RX1-Hal to act thereon, and hydrolysis of the ester in the nolecule. The
reaction comHEYHHE POty - Rercdrydifiie @ia%sponds to that of
the production exanple of the formula (7d) .in Production exanple D. The
reaction cOMBEYHTE Ot & y@zRURN e $ RoR YitTdt- Yt htlife g3iowduct i on
exanpl e of the fornmula (9a) in Production exanple A The reaction
condi t i onformeihitlot Y zeREt] vl tduird 85pBR d s TS thydt— 2o Bary nprlodiddthiien
exanple of the fornula (lla) in Production exanple A The conpound
repr esent ¥ PP 4 Hes MM =2 P IRY clary P ightadiondd by treati ng
N- hydr oxypht hal i m de with the conpound represented by the fornula ( 9d) ,
fol | owed by REINGtEcthIWiy ol THE TRt KEIGUR d& -Hreddny 1 -firdutyn-1-ylthio
hydr oxypht hal i m dati on can be conducted in accordance 107

group, 3-methyl-1l1-butyn-1l-ylthio group,

l-methyl-2-butyn-1-ylthio group, 2-methyl-2-butyn-l-ylthio

group, 3-methyl-2-butyn-1-ylthio group,

l-methyl-3-butyn-1-ylthio group, 2-methyl-3-butyn-1l-ylthio

group, 3-methyl-3-butyn-1-ylthio group,

l-ethyl-1-butyn-1-ylthio group, 2-ethyl-l-butyn-1l-ylthio

group, 3-ethyl-l-butyn-1l-ylthio group,

l-ethyl-2-butyn-1-ylthio group, 2-ethyl-2~butyn-1-ylthio

group, 3-ethyl-2-butyn-1-ylthio group,

l-ethyl-3-butyn-1-ylthio group, 2-ethyl-3~butyn-1-ylthio

group, 3-ethyl-3-butyn-l-ylthio group,

1,1-dimethyl-1-butyn-1-ylthio group,

1,2-dimethyl-1-butyn-1-ylthio group,

1,3-dimethyl-1-butyn-1-ylthio group,

2,2-dimethyl-1-butyn-1l-ylthio group,

3,3-dimethyl-1-butyn-1-ylthio group,

1,1-dimethyl-2-butyn-1-ylthio group,
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wi th the docunment (Org. Lett. 2001, 3, 139). The reaction condition for
hydr ol ysis corresponds to that of the production exanple of the formul a
(4d) in Production exanple D. The conpound represented by the formula ( 11d
) can be obtained by am dation of the conpound represented by the formula
(10d) followed by hydrolysis of the ester in the nolecule. The reaction
condi tion_corresponds to, that 8f ihe,groduction exanpl e of the fornula (5d)
in Producti 8nddéngkpré —B-PrkENcorYdtiRd°r 8pPBBent ed by the formula ( 12d) can
be obtained by the imnation of the conmpound represented by the fornula (
10d) foIIéméddbveﬁ9546?y§P§Y8F1fHétQ§ngrPHpthe nol ecul e. The reaction
condition corresponds to that of the production exanple of the formula (6d)
i n Produc®i gndémaipye -B-bukencédmyethdor 8pPEBent ed by the fornula ( 14d )
can be obtained by imnation of the ¢onpound represented by the fornula
(13d) . TRe3réiretbylcenditivsnlcdttBipoHdSPo that of the production

1,1-dimethyl-3-butyn-1-ylthio group,
1,2-dimethyl-3-butyn-1-ylthio group,
1,3-dimethyl-3-butyn-1-ylthio group,
2,2-dimethyl-3-butyn-1-ylthio group,
3,3-dimethyl-3-butyn-1-ylthiogroup, 1-pentyn-1-ylthiogroup,
2-pentyn-1-ylthio group, 3-pentyn-l-ylthio group,
4-pentyn-1l-ylthio group, l-pentyn-2-ylthio group,
2-pentyn-2-ylthio group, 3-pentyn-2-ylthio group,
4-pentyn-2-ylthio group, l-pentyn-3-ylthio group,
2-pentyn-3-ylthio group, l-pentyn-1l-ylthio group,
2-pentyn-1-ylthio group, 3-pentyn-1l-ylthio group,
4-pentyn-1-ylthio group, l-pentyn-2-ylthio group,
2-pentyn-2-ylthio group, 3-pentyn-2-ylthio group,
4-pentyn-2~-ylthio group, 1l-pentyn-3-ylthio group,
2-pentyn-3-ylthio group, l-methyl-l-pentyn-1l-ylthio group,
2-methyl-1-pentyn-1-ylthio group, 3-methyl-1-pentyn-1l-ylthio
group, 4-methyl-l-pentyn-l-ylthio group,
1-methyl-2-pentyn-1-ylthio group, 2-methyl-2-pentyn-1-ylthio
group, 3-methyl-2-pentyn-1l-ylthio group,
4—methyl—2—pentyn—1—ylthiogroup,1—methyl—3—peptyn—l—ylthio
group, 2-methyl-3-pentyn-l-ylthio group,

3-methyl-3-pentyn-1-ylthio group, 4-methyl-3-pentyn-1l-ylthio
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exanple of the formula (6d) in Production exanple D. The conpound
represented by the formula ( 15d) can be obtai ned by al kyl ati on of the
conpound represented by the formula (14d) with Y-L-Hal. The reaction
condition corresponds to that of the production exanple of the formula (3a)
I n Production exanple A The conpound represented by the formula ( 16d) can
be obtained by imnation of the conpound represented by the formula (13d)
with Y- QZINBIP - ada™edinydveda Bsy tparlomidind o roN@ rest er in the 108
nol ecul e. The reaction condition corresponds to that of the production
exanpl e of2 ed hydrhrPentem -1y BhdQuer PRy Sxansiny1pd -eendya- lpvddida on
exanple EM~" W~) Y-L-SOZ-Ha | ~ 0 z Y-L-S zNT- MWRx~ 2) hydro | ys i
s le ~' 285RNEreidTmeLdy l\ATRen tyerdeydithd 03 9§P88p as defined above; and Hal
represents a hal ogen. The caonpound represented by the fornula (2e) can be
obt ai ned Bymedbrdmdmbgativer 2oy 1ddde owR L 2SR thyll —tlo PRt Yo 2rid tddiepound
represented by the formula (le), and hydrolyzing the ester in the nolecule.
group, 3-methyl-l-pentyn-2-ylthio group,
4-methyl-1-pentyn-2-ylthio group, 1-methyl-2-pentyn-2-ylthio
group, 2-methyl-2-pentyn-2-ylthio group,
3-methyl-2-pentyn-2-ylthio group, 4-methyl-2-pentyn-2-ylthio
group, l-methyl-3-pentyn-2-ylthio group,
2-methyl-3-pentyn-2-ylthio group, 3-methyl-3-pentyn-2-ylthio
group, 4-methyl-3-pentyn-2-ylthio group,
l-methyl-4-pentyn-2-ylthio group, 2-methyl-4-pentyn-2-ylthio
group, 3-methyl-4-pentyn-2-ylthio group,
4-methyl-4-pentyn-2-ylthio group, l-methyl-1l-pentyn-3-ylthio
group, 2-methyl-l-pentyn-3-ylthio group,
3-methyl-1l-pentyn-3-ylthio group, 4-methyl-1-pentyn-3-ylthio
group, l-methyl-2-pentyn-3-ylthio group,
2-methyl-2-pentyn-3-ylthio group, 3-methyl-2-pentyn-3-ylthio
group, 4-methyl-2-pentyn-3-ylthio group, 1l-hexyn-1l-ylthio
group, l-hexyn-2-ylthio group, 1l-hexyn-3-ylthio group,
l1-hexyn-4-ylthio group, 1l-hexyn-5-ylthio group,
l-hexyn-6-ylthio group, 2-hexyn-1l-ylthio group,
2-hexyn-2-ylthio group, 2-hexyn-3-ylthio group,
2-hexyn-4-ylthio group, 2-hexyn-5-ylthio group,
2-hexyn-6-ylthio group, 3-hexyn-1l-ylthio group,

3-hexyn-2-ylthio group and 3-hexyn-3-ylthio group; preferably
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The reaction condition for synthesis of sulfonamde is not particularly
limted, and it can be achieved, for exanple,

such as pyridine or triethylamne to act

by causi ng an organi c base

in an organi c solvent such as

di chl oronet hane or chloroformat a tenperature fromOC to 150C. The
reaction conditionfor hydrolysis reaction corresponds to that of the
production exanple of the fornmula (1la)_in, Producti
product | oatkyaypthif menPy AsPRARYRT &Y FhER@TEP

2f 0109 Z ~ ~ OX- 1) sulfonation Z OX~
hydrol ysi gr®ipz Mpropw2}-gstbipf $FragP:

5o

0 Q2

gl
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1

n_ex le A I
SRECATRGE-PusfERn s -
redaction 3f 4f 1)

ylthio group,

1-butyn-2-ylthio group, 1-butyn-3-ylthio group,

1-butyn-4-ylthio group, 2-butyn-1-ylthio group,

2-butyn-2-ylthio group, l-methyl-1-propyn-1l-ylthio group,

2—methyl—1—propyn—1—ylthiogroup,1—methyl—2—propyn—l—ylthio

group, 2-methyl-2-propyn-1l-ylthio group,

1-methyl-1-butyn-1-ylthio group,
group, 3-methyl-1-butyn-1-ylthio
l-methyl-2-butyn-1l-ylthio group,
group, 3-methyl-2-butyn-1-ylthio
1-methyl-3-butyn-1-ylthio group,
group, 3-methyl-3-butyn-1-ylthio
1-ethyl-1-butyn-1-ylthio group,
group, 3-ethyl-l-butyn-1-ylthio
l-ethyl-2-butyn-1-ylthio group,
group, 3-ethyl-2-butyn-1l-ylthio
l-ethyl-3-butyn-1-ylthio group,

group, 3-ethyl-3-butyn-1-ylthio

1,1-dimethyl-1-butyn-1-ylthio
1,2-dimethyl-1-butyn-1-ylthio
1, 3-dimethyl-1-butyn-1-ylthio
2,2-dimethyl-1-butyn~l-ylthio
3,3-dimethyl-1-butyn-1-ylthio
1,1-dimethyl-2-butyn-1-ylthio

1,2-dimethyl-2-butyn-1-ylthio

group,

group,

group,

group,

group,

group,

group,
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group,

group,

group,

group,

group,

group,

2-methyl-1-butyn-1-ylthio

2-methyl-2-butyn-1-ylthio

2-methyl-3~butyn-1-ylthio

2-ethyl-1-butyn-1-ylthio

2-ethyl-2-butyn-1-ylthio

2-ethyl-3-butyn-1-ylthio



Le Or I/~ Le Rx2 Y~-U~@B M W2} Y-Q4H 8f R ~=CH 9f hydrol ysis
fluorination -~--~ 11f hydrolysis '~ F 10f wherein each synbol represents
a group as defined above and t Ox* represents an Evans al dol asymetric
auxiliary group (chiral oxazolidinone) , Le represents a |eaving group such
as hal ogen or sulfonate; and synbol * represents an asymetric carbon. The
conpound represented _by the formula & 3f ) can be obtained by treating the
conmpound ﬁeﬁf@é@ﬁ?@dlbé‘PﬁéyﬂﬁﬁﬁﬁﬂéfkETFRHWPM t he conmpound represented by
the formula (If) in an Evans asymetrical aldol condition. The reaction
condi t i onZ2ir ¢ -Adfelivli-eabaty L yiltdd O BFCYPer exanpl e, the reaction is
conducted in a solvent such as _dichl oromethane, chloroform dioxane,

t et r ahydr 8f dr8amsit hydrdeRet i 1rivd thies §5e8Pef a base such as triethyl ani ne
or diisoprogylethylanine at a_tenperature fromOC to 150C. The conpound

r epr esent dd by ifed hydraubatyng - VL thde 9&o9Brai ned by sul fonyl ation of the
conpound represented by the fornmula ( 3f ) , 110 fol |l owed by reduction of
t he suIfoHa?édgmﬁﬁble§€bPé&@rﬂGHL&&%ﬂ ©Gi*68PFor sul fonyl ation is not
particularly Iimted, and for exanple, it can be achieved by treating
nethanesuﬂﬁéﬁ?ﬂm@ﬁpdﬂréépuﬁd§yﬂ"dHF@ﬂPdSFOEPmitrobenzenesulfonyl chl ori de
and the like in a solvent such_as _dichl oronethane, chloroform dioxane,

t et r ahydr 8# grdamethydedebyt Ypydi ailkd 10 §TON® pPEsence of a base such as
trimethyl am ne, diisoprop¥lethylanine, pyri di ne or

N, N- di et By BafitResywilasneutyn-4-vdHhdrafsrers r BRrecrrs fezably

ethynylthio group, l~-propyn-1l-ylthio group, 2~propyn-1l-ylthio
group, 3-propyn-l-ylthio group, 1l-butyn-l-ylthio group,
1-butyn-2-ylthio group, 1l-butyn-3-ylthio group,
l-butyn-4-ylthio group, 2-butyn-l-ylthio group,
2-butyn-2-ylthio group, l-methyl-l-propyn-1l-ylthio group,
2-methyl-1-propyn-1l~ylthio group, 1-methyl-2~propyn-l-ylthio
group, 2-methyl-2-propyn-1l-ylthio group,
l-methyl-1-butyn-1-ylthio group, 2-methyl-l-butyn-l-ylthio
group, 3-methyl-l-butyn-l-ylthio group,
l-methyl-2-butyn-1-ylthio group, Z2-methyl-2-butyn-1l-ylthio
group, 3-methyl-2-butyn-1-ylthio group,
l1-methyl-3-butyn-1-ylthio group, 2-methyl-3-butyn-l-ylthio
group and 3-methyl-3-butyn-1-ylthio group; further preferably
ethynylthio group, 1-propyn-1-ylthio group, 2-propyn-1l-ylthio
group, 3-propyn-l-ylthio group, l-butyn-l-ylthio group,
l1-butyn-2-ylthio group, 1l-butyn-3-ylthio group,
l1-butyn-4-ylthio group, 2-butyn-l-ylthio group and

2-butyn-2-ylthio group; and most preferably ethynylthio group,
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The condition for reduction is conducted in a solvent such as nethanol,

et hanol , propanol, dinethyl sul foxide, N, Ndinethylfornmam de,
N-rnet hyl pyrrol i done, di oxane, tetrahydrofuran or toluene, in the presence
of a nmetal catal yst such as palladi um carbon, platinum oxide or Raney's

ni ckel, in hydrogen atnosphere, at a tenperature fromOC to 150. A base
such as saqdi um acetate, potassi um gcetate or, pyridine may exi st as the case
requires. LTHRE FBHEda i%ﬁr SR "PEWW—&TW{V}I’(J”(O ﬁrg‘}/ﬁ:aﬁf’ e obtai ned by
hydrol ysis of the conpound represented by the forrmula ( 4f ) , followed by
esterifi catiPgPRMN e/ I 08O Wr-oup. The condition for hydrolysis reaction
is not particularly,ligted, d r gxanpl e,, i t,s,can,be achj eved by causing
an aqueous sol B§BeB 1O\le'i ge}%i'Lﬁ%}hﬁgﬁo&)ﬁd@@s%}'uﬁahi@?BQEj@g?d]Eﬁﬁ%\%%?r&ﬁn

hydr oxi de and the Ijke to act in a solvent such as nethanol, ethanol,
propanol , adFeee A BLIGESPIEN IQRDNDEY N Y/ 1976 REnfraEe RERBERYEBYES ol tRne,

di oxane or tetrahydrofuran, in the 111  presence of hydrogen peroxjde

sol ution &rYd R dafied S temaC aPMESeE Cittel Y L4Wh i SRR §iof
esterification_is not particularly limted, and for exanple, it can be

achi eved, sFamRBemMpierenf tincdiidsy PRk Wi de AR REL | BeRdt hane,

i odoet hane, i odopropane or benzyl bromi.de in a solvent such as nethanol,

et hanol , FroF@RILY ldigRaURy| S8 Tigdaren N ERYRt iy istaReA e, group and

N- et hyl pyrrol i done, di.oxane, tetrahydrofuran or toluene, in_the presence
of a base 3SEERRIDYLIEI LK PRI BXPAE I 203 RIATKdP BV - e L "PPRSHYHAFRAR oxi de,
lithium carbonate, sodium carbonate, potassium carbonate, cesium carbonate,
li t hi um hyd®d dePaRRFnh BFRURde MGG 5§ 5FRaRA IR Wut9ACYR ¢ hi um et hyl
lithium lithiumbistrinmethylsi{ylagmd sogi u I Styki hyl g§ | yl . agi de or
pot assi um bi st PRt AYH%; 1Y '%Iie gt%nfa Ff%(grrpg%at g}(g fﬂxgmw&'t 8§d1§'6’é. R'I;II}’he
conpound of the fornula ( 9f l can be obtgined b& reating an al kyl ati on
agent conttSPRSREEpSx  ériepf E¥eREEdIBYIPhEDEGPnTRR %ag@ PR&r CEhBCESr mul a (
7f ) or the like with the ound represented by the forpula (5f and

openi ng t FEPSSHERSR Gk Vi £ Y RERGIT GHEH Tt B0 S 751§ URBTPRONNIES The
tho |1 ke AESTORER EPERTTY OF T it AR Asr Bt BPeFE S5 M eved
namet hanol HEER ol Gy G o ARty AR o a8 2R TR Ak [ H e de.
N—nethylp%t%%gﬁ¥ﬂ} bx%j%¥%m%, géaindacenyloxy group, s-indacenyloxy
group and acenapthylenyloxy group; preferably phenyloxy group,
l1-naphthyloxy group and 2-naphthyloxy group; more preferably
phenyloxy group.
Similarly, R}, R*¥?, R*}, R¥?, R*®, R*®, R*, R*® and R*® represent
a Ce-12 arylthio group which may have one or more substituents,
the arylthio group refers to a group having a sulfur atom bound
to the end of the Cg¢-12 aryl group, and specific examples thereof
include phenylthio group, l-naphthylthio group, 2-naphthylthio
group, as-indacenylthio group, s-indacenylthio group and

acenapthylenylthio group; preferably phenylthio group,

l-naphthylthio group and 2-naphthylthio group; more preferably
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tetrahydrofuran or toluene, in the presence of a base such as lithium

hydr oxi de, sodi um hydr oxi de, potassi um hydroxide, |ithium carbonate, sodium
carbonat e, potassium carbonate, cesium carbonate, |ithium hydride, sodium
hydri de, potassium hydride, butyl lithium nethyl lithium Iithium

bi strinmethylsilylam de, sodium bistrinmethylsilylam de, potassium

bi strinmethylsilylamde or cesiumfluoride at a tenperature fromOC to 150C.
The react PHRNYSRBLOI GFOUE- the treatnent of the fornula (8a) is not
particularly limted, and for _exappl it cC be_.achj eved conducting the
reaction in a ‘@@ﬂﬂ/@g’t Rglucﬁgzaéaxr?mﬁﬁgrfgﬁ R}a(%rh%%oléapﬁg%ﬁﬁéﬁfﬁyrepresent

di met hyl sul f oxi de, N, N-di nmet hyl f or mam de, N-net hyl pyrrolidone, di oxane or

t et r ahydr of €r-am a2 lki 1lepe Lpg 68ep ¢ igth pagopave e ornpPee elhsital targnte, a

catal yst such as potassium carbonate, triethylanmne or cesiumfluoride at a
t enper at untéefabhygtryb ABVE, FFRETECHD GUAECYR PraskiaYt EBCHYs-th@T Y brdHAWP (- 10f

) can be obtained by fluorination of the conmpound represented by the

formul a (sgbstituteld ated piPHFOIaRle ite Watdstbe FrethbkyblE@R. The
reaction conditionforfluorinationisnot particularly limted, and for

exanpl e, Bpe€ah ilse exenipdesd the recdatiingg vaer dadordt dimp agkylyl group,

di ethylam nosulfate trifluoride in a solvent such as dichl oronethane or

chl or of or FMENYa gEAPEr P ELYE CHOW® 4 YWB0Q 1 IKeUpoAbHt S Y brangpRiol ysi s
reaction is not particularly limted, and for exanple, it can be achieved
by treati ﬁgﬁﬁ@%&é’&ﬁlY.ﬂlgsrou}%okmlh/éﬂr@ﬂlﬂriQWW%?H@BW gesisydianaup.,

hydr oxi de, potassi um hydroxide and the like in a solvent such as nethanol,
et hanol , prvogandl grarredRg| SEYFki FEOURN; NPQF PR 1A ¢ o3 tpdayri el Y1 group,

N- et hyl pyrrol i done, di oxane or tetrahydrofuran, in the presence of

hydr ogen PB¥Rd% G&EO¥El uCHBRNAY §rosipeng mes iftydmaseurs B3 vmidedonpound
represented by the formula ( 11 f ) .can be obtai ned by hydrol yzing the
ester in PREIESABIVNGOLYPr §¥ONPed Xy Wh&TPHPMINY CHMENYRhETRYi ti on for

hydrol ysis reaction is not part,cularly.lim,ted, and.for.,exagple, i%, can be
achi eved by t rdpiiryr b a‘tffﬂ%b@sl'sgl ut i%(?v oK i Rhiru hydt oxi Be, 288dRUm

hydr oxi de, potassi um hydr oxi d& and the like in a solvent such as net hanol,
ethanol , BFBPSRSPE AiTvethl&ulpENI Q&Y ﬂ,F‘RPBi"f%“t‘ﬂ}/I"Yaé’r iffggne or more

N- net hyl pyrrol i,done, dioxane, or_tetyahydrofuran, in the presence aqf
hydr ogen BEPGEGUSEFat EBR St CALTEVHBAREH TEHIE £6 A SHONRHRRT

Pg"d“c“ 0N.e%3TBLE Sehar BULak! 08 énE AP, Rt oY .8 R
Specific examples thereof include o-tolyloxy group, m-tolyloxy
group, p-tolyloxy group, 2,3-xylyl-l-oxy group,
2,4-xylyl-1-oxy group, 2,5-xylyl-l-oxy group, o-cumenyloxy
group, m~cumenyloxy group, p—cumenyloxy group, mesityloxy group,
2,3-cymenyl-1-oxy group, 2,4-cymenyl-l-oxy group,
2,5-cymenyl-1-oxy group, o-styryloxy group, m-styryloxy group
and p-styryloxy group; preferably o-tolyloxy group, m-tolyloxy
group, p-tolyloxy group, 2,3-xylyl-l-oxy group,
2,4-xylyl-1-oxy group, 2,5-xylyl-l-oxy group, o-cumenyloxy
group, m~cumenyloxy group, p-cumenyloxy group, mesityloxy group,

2,3-cymenyl-1-oxy group, 2,4-cymenyl-l-oxy group,
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Evans asymmetric al dol reaction ~ RL pX~ 1) sulfonation Boc-N-T Rx1l ~ 2)

reduction ag OH 119 Rl 11 hydrolysis R, Boc-NT Z Ox~ ~ HNT Z M~ W2)

esterifying 5g 3) deprotection 6g 1) carbon dioxide 1) condensation Y-L-Hal

(~, 2 Z ~ Y-L-OHY ONT MW2) hydrolysis Rxi ~ 2) hydrolysis | g wherein

each synbol represents a group as defined above; Ox* represents an Evans

al dol asymmetric auxiliary group (chiral oxazolidinone); Le represents a

| eavi ng gPodp CYNEmYds ITXygeROBP » st § oyaY £0X 9 C3nhB SEYFBHPBY et @UIAN

asymmetric carbon. The conpound represented by the fornula (2g) can be

obt ai ned B SrHEYAVLER Yo id ow® ;¢ aegeu iy efepradslentasd dyy kary fasranp.a (1 g)

The reaction conditionforfornmylation is not particularly limted, and for

exanpl e, m-tediy g yagioared PoyE otlydaiyh g ustipyl 4.3ty i1l =08019mip,such as

di oxane, tetrahydrofuran or di net hoxyethane, followed by reacting

N, N- di et By Bf-@iyderdi-de 0Xy Oaompl, me Foiy e dmprh @ dde  at- cuntesviplart ur e

from-78 Cto OC
group, m-cumenyloxy group, p-cumenyloxy group, mesityloxy group,
o-styryloxygroup, m-styryloxygroupandp-styryloxygroup; more
preferablyo-tolyloxygroup, m-tolyloxy group, p-tolyloxy group,
2,3-xylyl-1-oxy group, 2,4-xylyl-1-oxy group, 2,5-xylyl-1l-oxy
groupandmesityloxygroup; andmost preferablyo-tolyloxygroup,
m-tolyloxy group and p-tolyloxy group.

Similarly, when R!, R*?, R*3, rR*!, R*®, R*¢, R*, R*® and R*®
represent a Cy-13 alkylarylthio group which may have one or more
substituents, the alkylarylthio group refers to a group having
a sulfur atom bound to the end of the Cy.13 alkylaryl group.
Specific examples thereof include o-tolylthio group,
m-tolylthio group, p-tolylthio group, 2,3-xylyl-1-thio group,
2,4-xylyl-1-thio group, 2,5-xylyl-1-thio group, o-cumenylthio
group, m-cumenylthio group, p-cumenylthio group, mesitylthio
group, 2,3-cymenyl-l-thio group, 2,4-cymenyl-l-thio group,
2,5-cymenyl-1-thio group, o-styrylthio group, m-styrylthio
group and p-styrylthio group; preferably o-tolylthio group,
m-tolylthio group, p-tolylthio group, 2,3-xylyl-1-thio group,
2,4-xylyl-1-thio group, 2,5-xylyl-1-thio group, o-cumenylthio
group, m-cumenylthio group, p-cumenylthio group, mesitylthio

group, 2,3-cymenyl-l-thio group, 2,4-cymenyl-l-thio group,

2,5-cymenyl-1-thio group, o-styrylthio group, m-styrylthio
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The conpound represented by the formula (4g) can be obtai ned by causing the
conpound represented by the formula (3g) to act on the conpound represented
by the formula (2g) in Evans asymretric aldol condition. The Evans
asymmetric al dol condition corresponds to that of the production exanple of
t he conpound represented by the formula (3f) in General production exanple
F. 115 The conpound represented by the fornula ng) can be obtai ned by
sul f onyl agreMPENd Bies Ephpbthdc gapues s erIiP byt ehabl pomted YAS§Hio 9 ¥BIR oned by
reduction of the sulfonate group. The reaction condition for sulfonylation
cor r espondls tod vilihti cogrohe, mrddiict} Onl @ gaepPe f 3StRelydrinthieafyoumy
CGeneral production exanple F. The reaction condition for reduction
Corresponas4rgyﬂWérl—thiogroup,2,5—xylyl—1—thiogroup,o—cumenylthio
group, m-cumenylthio group, p-cumenylthio group, mesitylthio
group, o-styrylthio group, m-styrylthio group and p-styrylthio
group; further preferablyo-tolylthiogroup, m-tolylthio group,
p-tolylthio group, 2,3-xylyl-l-thio group, 2,4-xylyl-1-thio
group, 2,5-xylyl-1-thio group and mesitylthio group; and most
preferablyo-tolylthiogroup, m-tolylthio groupandp-tolylthio
group.
WhenR!, R®!, R*?, R*3, R**, R*®, R*¢, RY, R*8, R® and R**® represent
a Cy-13 aralkyl group which may have one or more substituents,
the aralkyl group refers to a group having the Ci_¢ alkyl group
substituted at a substitutable site with the C¢-12 aryl group.
Specific examples thereof include benzyl group, phenetyl group,
3-phenylpropyl group, 4-phenylbutyl group, 5-phenylpentyl
group, 6-phenylhexyl group, l-naphthylmethyl group,
2-naphthylmethyl group, 1-naphthylethyl group, 2-naphthylethyl
group, l-naphthylpropyl group and 2-naphthylpropyl group;
preferably benzyl group, phenetyl group, 3-phenylpropyl group,
4-phenylbutyl group, 5-phenylpentyl group, 6-phenylhexyl group,
l-naphthylmethyl group, 2-naphthylmethyl group,
l1-naphthylethyl group, 2-naphthylethyl group, 1-naphthylpropyl
group and 2-naphthylpropyl group; more preferably benzyl group,
phenetyl group, 3-phenylpropyl group, 4-phenylbutyl group,

5-phenylpentyl group, 6-phenylhexyl group, l-naphthylmethyl
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of the production exanple of the fornmula (9f) in General production exanple
F. The conpound represented by the formula ( 5f ) can be obtained by
hydrol yzi ng the conpound represented by the formula (9f), and esterifying
t he carboxyl group, followed by deprotection of the am no group. The
reaction condition for hydrolysis corresponds to that of the production
exanple of the fornmula (5f) in General production exanple F. The reaction
condi t i ongtorpesndr 2t-heahiton loethydpardsipt o furahest pried egaddycbemz ydxanpl e
of the fornmula (5f) in General production exanple F. As to deprotection of
am no grogpeuphopyenehel st di-Pheny lgaemydi agoon ark demphlesyadyindt ect i ng
group, for exanple, deprotection of t-butylcarbonyl group can be achieved
by using grsobut aod sbsanpyefeusbhydbenkzlydr igeocapi dnidn pirenledyd! graugol uti on
of anhydrous hydrochloric acidlin e}hanol,}g so%ytign of7anhadrous <
hydr ochl ori ¢ atimilawtyoxeren R'ui RiUoRaceR e BE,dR*0Rf ¢ BT dndnB*% he
l'ike. 116
represent a C;-;3 aralkyloxy group which may have one or more
substituents, the aralkyloxy group refers to a group having an
oxygen atom bound to the Cs-13 aralkyl group. Specific examples
thereof include benzyloxy group, phenetyloxy group,
3-phenylpropyloxy group, 4-phenylbutyloxy group,
5-phenylpentyloxy group, 6-phenylhexyloxy group,
l-naphthylmethyloxy group, 2-naphthylmethyloxy group,
l-naphthylethyloxy group, 2-naphthylethyloxy group,
l-naphthylpropyloxy group and 2-naphthylpropyloxy group:;
preferably benzyloxy group, phenetyloxy group,
3-phenylpropyloxy group, 4-phenylbutyloxy group,
5-phenylpentyloxy group, 6-phenylhexyloxy group,
l-naphthylmethyloxy group, 2-naphthylmethyloxy group,
l-naphthylethyloxy group, Z2-naphthylethyloxy group,
l-naphthylpropyloxy group and 2-naphthylpropyloxy group; more
preferably benzyloxy group, phenetyloxy group,
3-phenylpropyloxy group, 4-phenylbutyloxy group,
5-phenylpentyloxy group, 6-phenylhexyloxy group,
l-naphthylmethyloxy group and 2-naphthylmethyloxy group;
further preferably benzyloxy group, phenetyloxy group,
3-phenylpropyloxy group and 4-phenylbutyloxy group:; and most

preferably benzyloxy group and phenetyloxy group.
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The conpound represented by the formula (7g) can be obtained by treating
carbon dioxide and Y-L-Hal with the conpound represented by the formula
(6g) or treating phosgene, diphosgene, triphosgene and the like with the
conpound represented by the formula ( 6g) , to give a corresponding

i socyanate, acting a benzyl alcohol such as Y-L-OH so as to forma
carbamat e, and hydrol yzing the est i n.the, nol ecul T regction

condi tion for §¥mihé§{3,dWhQ%eRbaﬁ%gnd§%,igmmoﬁﬁbaﬁgfcdggrl? amict 88, and
it can be achieved in accordance with the docunent (J. Og. Chem 2000, 66,
1035.), oregmessntaghfeved 1Rl kisligh iy givosy@hd chdinpliokgeaeone répimssgene and
the like to act in a solvent such as dichl oromet hane, chloroform di oxane,

t et r ahydr cfulpsdr torenttsl,ushe, airalklyé tpiesenevpofefiebaseo sugdrayp having
triethylam ne, diisopropylethylam ne, pyridine or N, N-di methylam nopyri di ne
at a tenpersulfer 8fomb@ondotd §De enghelf therCoaftaara lkatsd neur.- béiradiflacohol
such as Y-L-CH to act at a tenperature fromOC to 150C. Alternatively, it
may be obteziampd esytheraef igcd usker bengy it hid gaovive phehetyltlHoigraupsol vent
such as di chl oronet hane, chloroform tetrahydrofuran, toluene or

acet oni t r i3-ehen yd prepyditatier @ rforem ¢C rhenydOutydd hilte g reawsi ng t he conpound
represented by the formula (6g) to act at a tenperature fromOC to 50C. The
reacti on Somdiemydrpeindry Uydicolgyrsivp ,c drpdspoddextyd thiigt gafourhe producti on
exanple of the formula (10f) in Production exanple F. 117 Gener al

product i o —evampipihy lmebhyitihtiiog greagt,i @rrRPhEiy1meCHOLIthERNZ oMpy' W 2)
reduction 1h t) y-~'~H condensat i on 2) hydrolysis 2h OGICQR R~ Y-'f ~Z M
-~ W 3h Theapdhipoed hydphdoe miremrhy 2-mephdhmlied hy2ivh icag deairobt ai ned by
conducting Wttig-Horner-Emons reaction on the conpound represented by the
formul a (rnaphdhyddrepyd thiie gaour and Comaeiidy 1Prerydivdiio g oupri
Wttig-Horner-Emons reaction corresponds to that of the production exanple
of the foPrgfgraldy) benzpldddet 959 U@cambleackylthio group,

3-phenylpropylthio group, 4-phenylbutylthio group,
5-phenylpentylthio group, 6-phenylhexylthio group,
l-naphthylmethylthio group, 2-naphthylmethylthio group,
l-naphthylethylthio group, 2-naphthylethylthio group,
l-naphthylpropylthio group and 2-naphthylpropylthio group:;
more preferably benzylthio group, phenetylthio group,
3-phenylpropylthio group, 4-phenylbutylthio group,
5-phenylpentylthio group, 6-phenylhexylthio group,
l-naphthylmethylthio group and 2-naphthylmethylthio group;
further preferably benzylthio group, phenetylthio group,
3-phenylpropylthio group and 4-phenylbutylthio group; and most
preferably benzylthio group and phenetylthio group.
Similarly, when R}, R*, R*?, rR*3}, R*, R*5, R*®, R¥’, R*® and
R* represent a C4.13 cycloalkylalkyloxy group which may have one

or more substituents, the cycloalkylalkyloxy group refers to
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The reaction condition for reduction corresponds to that of the production
exanple of the fornmula (10a) in Production exanple A The conpound
represented by the fornula ( 3h) can be obtained by treating phosgene,

di phosgene, triphosgene, di-tert-butyldicarbonate and the like wth the
conpound represented by the formula (2h) in a solvent such as

di chl oronet hane, tetrahydrofuran or acetonitrile, in the presence of a base
such as pyr PEPHE, Na¥iRg ﬁweaﬂqlﬁ@aaroa RiraRahgA SrindplPrdi FeohathaRpin
generating anisocyanate, and by treating Y-T-OH with the isocyanate, to
give a carh&WRSE1TatAbASI FdhRdL BySUIRE Sibehwdth ShRaFI-neC Y @IAMNE of t he
118 carbamate. The reaction tem zsocyanate at. perature at the tine of
gener is fgrrfﬂﬂp@o@@épscéélclerﬁf“@rﬁe?‘é‘l’eﬁ?%ﬁaﬁﬁéﬁeé%’ﬁﬁﬂ%qut@w H f

Hal yi ~sn OH 2i alkylation Rkz @ -~ -- Y_a
group, cyclobutylmethoxy group, cyclopentylmethoxy group,

cyclohexylmethoxy group, cycloheptylmethoxy group,
l-cyclopropylethoxy group, 2-cyclopropylethoxy group,
l-cyclopropyl-n-propoxy group, 2-cyclopropyl-n-propoxy group,
3-cyclopropyl-n-propoxy group, cyclopropyl-i-propoxy group,
cyclopropyl-n-butoxy group, cyclopropyl-i-butoxy group,
cyclopropyl-sec-butoxy group, cyclopropyl-t-butoxy group,
cyclopropyl-n-pentyloxy group, cyclopropyl-i~pentyloxy group,
cyclopropyl-sec-pentyloxy group, cyclopropyl-t-pentyloxy
group and cyclopropyl-neopentyloxy group; more preferably
cyclopropyl-methoxy group, cyclopropyl-ethoxy group,
cyclopropyl-n-propoxy group, cyclopropyl-i-propoxy group,
cyclopropyl-n-butoxy group, cyclopropyl-i-butoxy group,
cyclopropyl-sec-butoxy group, cyclopropyl-t-butoxy group,
cyclopropyl-n-pentyloxy group, cyclopropyl-i-pentyloxy group,
cyclopropyi—sec—pentyloxy group, cyclopropyl-t-pentyloxy
group, cyclopropyl-neopentyloxy group; and most preferably
cyclopropyl-methoxy group, cyclopropyl-ethoxy group,
cyclopropyl-n-propoxy group, cyclopropyl-i-propoxy group and
the like.

Herein, specific examples of “hetero atom” include oxygen
atom, sulfur atom, nitrogenatom, phosphorus, aresevic, antimony,

silicon, germanium, tin, lead, boron, mercury and the like,
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l~In OH 3i 02N Z CHO ~j wi tti8 reaction reduction "2NZ M-L 1h WZh ~z Q-
Y-Q4 ~naH3i Rk2 Q Y-4 i ~n M-.-L, 4i The Conpound represented b cting
the bY rea conpound Y the formula (3i) can be o represented b btained the
conpound represented b Y the fornula (1. i) an condition is not particula Y
the formula (Zi). The rea d rl ctio be achieved by treating a Y |limted and

for exanple n base ~ zt can sodium hydride with the conpou such as
pot assi uMOFAsE FEaEorS WHd We prteSontred upgehha tody mird Phe sphioFaist agech as

tetrah Ydrof uran' N, N-dinmethyl folalli ) rmamde or 119 HZN Z R It
condensa whefsmmed,~apdnpoxygen atom, sulfur atom and nitrogen atom are

more preferred.

Hereinafter, when expressed as “which may have a hetero
atom”, the hetero atom is as defined above.

In the expression “Y and the ring Z is a 5- to 14-membered
aromatic group which may have one or more hetero atoms”, the
aromatic group means the Cg.12 aryl group, or the Ce¢-1; aryl groups
wherein a substitutable site is substituted with the Cj-g
aliphatic hydrocarbon group, and specific examples of which
include phenyl group, o-tolylgroup, m-tolylgroup, p-tolylgroup,
2,3-xylylgroup, 2,4-xylyl group, 2,5-xylyl group, mesityl group,
cymenyl group, o-cumenyl group, m—cumenyl group, p-cumenyl group,
benzyl group, phenethyl group, a-methylbenzyl group, benzhydryl
group, trityl group, benzylidene group, styryl group, cinnamyl
group, cinnamylidene group, 3-phenylpropyl group,
4-phenylbutyl group, 5-phenylpentyl group, 6-phenylhexyl group,
l-naphthyl group, 2-naphthyl group, l-naphthylmethyl group,
2-naphthylmethyl group, 1-naphthylethyl group, 2-naphthylethyl
group, as-indacenyl group, s-indacenyl group, acenaphthylenyl
group and the like. Phenyl group, o-tolyl group, m-tolyl group,
p-tolylgroup, 2,3-xylylgroup, 2,4-xylyl group, 2, 5-xylyl group,
mesityl group, cymenyl group, o-cumenyl group, m-cumenyl group,
p-cumenyl group, benzyl group, phenethyl group, a-methylbenzyl
group, benzhydryl group, trityl group, benzylidenegroup, styryl

group, cinnamyl group, cinnamylidene group, 3-phenylpropyl
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2~ hydro lys i s 2h di oxane and the like, and further treating the
conpound represented by the formula (2i). The reaction tenperature is from
0C to 100C. The conpound represented by the fornula (4i) can be obtai ned by
reacting the conmpound represented by the formula (3i) and the conpound
represented by the formula (2h), followed by hydrolyzing. The reaction
condition is not $articularly limted, and the condensing reaction can be
achi eved HratRat4 TRhemel Rghpo P Hopr Tt BRNtHe SR a ( 3i ) with
t he conpound represented by the forrmula (2h) in a solvent such as
t et r ahydr A upRenvkhex W direudhy | Foraeiiiel drputhe dmasdrdy ofgpuiase such as
triethylamne or pyridine, and in the presence of a condensing agent such
as 1, 1- carbumphtihyd meizey b, 96w hyd tiRmugnodssHdat drruvar bodi i m de. The
reaction tenperature is fromOC to 100C. The reaction condition for
hydr ol ysi sl oaplkEhokeishYb qreiP of 2 1kl bn aauipl @ ofindacemotinul a
(11a) in Production exanple A GCeneral production exanple J palladi um Y-Ha
+ coupl i n@LoWM het bedaeenyvh v land BjerRPHdlYlenyd Zmup @~ 120
preferred; phenyl group, o-tolyl group, m~tolyl group, p-tolyl
group, 2,3-xylyl group, 2,4-xylyl group, 2,5-xylyl group,
mesityl group, cymenyl group, o-cumenyl group, m~cumenyl group,
p-cumenyl group, benzyl group, phenethyl group, a-methylbenzyl
group, benzhydryl group, trityl group, benzylidene group, styryl
group, cinnamyl group, cinnamylidene group, 3-phenylpropyl
group, 4-phenylbutyl group, 5-phenylpentyl group,
6-phenylhexyl group, l-naphthyl group, 2-naphthyl group,
l-naphthylmethyl group and 2-naphthylmethyl group are more
preferred; phenyl group, o-tolyl group, m-tolyl group, p-tolyl
group, 2,3-xylyl group, 2,4-xylyl group, 2,5-xylyl group,
mesityl group, cymenyl group, o-cumenyl group, m-cumenyl group,
p-cumenyl group, benzyl group, phenethyl group, a-methylbenzyl
group, benzhydryl group, trityl group, benzylidene group, styryl
group, cinnamyl group and cinnamylidene group are still
preferred; phenyl group, o-tolyl group, m-tolyl group, p-tolyl
group, 2,3-xylyl group, 2,4-xylyl group, 2,5-xylyl group,
mesityl group, cymenyl group, o-cumenyl group, m-cumenyl group,
p-cumenyl group, benzyl group and phenethyl group are further
preferred; and phenyl group, o-tolyl group, m-tolyl group,

p-tolylgroup, 2,3-xylylgroup, 2,4-xylyl group, 2,5-xylyl group
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R1 1) alkylation 2) hyd rol ysi s Y6, R~ Ox~ ~3 O7;
trifluoronethanesul fonylation R Ox~ ----~ Tf0 O a; palladiumR Ox~

hal ogenation coupling HOO9; Hal " Z R pX~1) YUHY A - Z ~ -~ MW
2) hydrolysis 10j 11 j wherein each synbol represents a group as defined
above; Ox* represents an Evans al dol asymetric auxiliary group (chiral
oxazolidinone%; Tf represents a trifl uoronethanesul fonyl group; Hal
represent 1 | Ydg ol LG ost paedgeresr siPebRipEe, apReSYAbEI *
represents an asymmetric carbon. The conpound represented by the fornula (
3j ) can l?é‘aéﬂ?tléisn%ﬁtﬁﬁf acl?%tilffggfﬁlép@@ﬁ(ﬁ@@n%ih?éﬁ@%ﬂ“bﬁn% ugaduwrydnul a
(2)) with the conpound_represented by the fornula_éli). The reaction

condi t i on 9ir&Ykat gBaPPVéu‘H’é?‘PQr 1B EQlY 1 gxgup, pyridyl'group, quinolyl

group, isoquinolyl group, cinnolyl group, quinazolyl group,
quinoxalyl group, indolyl group, indazolyl group, oxazolyl group,
isoxazolyl group, thiazolyl group, isothiazolyl group,
imidazolyl group, pyrazolyl group, furazanyl group, pyridazinyl
group, pyrimidyl group, pyrazyl group and the like.

When expressed as “theringZ isa 5- to 14-membered aromatic
group whose ringmay be partially saturated”, the aromatic group
means 9- to 1l4~-membered aromatic group wherein two or three rings
are condensed, with 1 or 2 rings being nonaromatic, and specific
examples of which include dihydrobenzofuranyl group, phthalanyl
group, chromanyl group, chromanonyl group, isochromanyl group,
tetrahydronaphthalenyl group, dihydrobenzothiophenyl group,
indolinyl group, isatinyl group, indanyl group, indanonyl group,
tetranonyl group, coumarinyl group, naphthoquinonyl group and
anthraquinonyl group; preferably dihydrobenzofuranyl group,
phthalanyl group, chromanyl group, chromanonyl group,
tetrahydronaphthalenyl group and indanyl group; and more
preferably dihydrobenzofuranyl group and chromanyl group.

The expression “Y represents a C3-7 alicyclic hydrocarbon”
refers to that thealicyclic hydrocarbon group means a C3-7 cyclic
aliphatic hydrocarbon group, and specific examples of which
include cyclopropyl group, cyclobutyl group, cyclopentyl group,

cyclohexyl group, cycloheptyl group, cyclopropenyl group,
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for exanple, the reaction can be conducted in a solvent such as nethanol,
et hanol , propanol, dinethylsulfoxide, 121 N, N- di net hyl f or mam de,

N- net hyl pyrrol i done, di oxane, tetrahydrofuran or toluene, in the presence
of fromO0.000l to 0.5 nole equival ent of copper halide, fromO0.000l to 0.5
nol e equi val ent of a palladium catal yst such as

tetraki s(tri phenyl phqsphi ne) pal | adi um or

di chl or obi%s rq%bﬁ'@rﬂ)ﬁpHSQﬁﬁi' nEY'ﬁgPPQHF%ﬂY%tWeOLﬂﬁres%%fc]é”‘cﬁx%w]orgg‘é’mpc
basesuch astriethyl am_ne, N, N-dijsopraqpyl et hyl am ne, butyl am ne or

tri butyl afiviFe AP S STl @ndr & %%1%{‘8'15 YL???’HEOBB%njpéEﬂHPr epresented by
the formula ( 4] ) .can be obtained by hal ogenati on of the conpound

r epr esent &4 PPN if FEAWPa CYCLPPerntyd S5MNBunGYFEpNESY it §EO8P t he formul a
( 6 ) can be obtained by causing the conpound represented b% the formul a
(5] ) to &YCloherie ic SHORnd YEIPELOREERY Lo PTONR / f GYFHCRUESYL AP Swed by
hydrol ysis. The reaction condition for al kylation corresponds to that of

t he produ@MQ%?H%&%ﬁﬂX%QﬁoqmeCYS#ﬁﬂ?ée@EéPrPHpﬁFBHGEFﬂBHeékﬁﬂﬁF@TRPPThe
reaction condition for hydrolysis_corresponds to that of the _production
exanpl e o?ﬁﬂﬁ??@ﬁ?ﬁﬁ%iFBF}°Pﬁ°P¥6@&ﬂﬁRﬂF¥S&ﬁﬁH%¥#€rQHE'ébﬁﬁﬁﬁﬁ@tyl
represented by the faormula (8 ) can he_ obtained by

trifl uor oREONERn ST FUMH B IR PRERY CAORSEHNS IRPIRRERPRES By effe Te6k nul a
(7}). The reaction condition corresponds to that of the production exanple
of the fof¥SIEPEORY L FTOMBduCYCIRPEEAtp P& OBP TRYCLORFBENG PERMBsERed by

the formul a can be obtai ned. 122 b al | adi um_coupling of the
conpound F@ﬁﬁ@ y@dgggupherpo§ﬁﬁf%_prefer eé% and cyclopg%pyfggroup,

cyclobutyl group and cyclopentyl group are most preferred.

Therefore, specificexamplesof thealicyclichydrocarbonhaving
a hetero atom include pyrrolynyl group, pyrrolidinyl group,
imidazolinyl group, imidazolidinyl group, pyrazolinyl group,
pyrazolidinyl group, piperidinyl group, piperazinyl group,
morpholinyl group, dihydrofuranyl group and tetrahydrofuranyl
group, with dihydrofuranyl group and tetrahydrofuranyl group
being preferred.

When L represents a single bond, the compounds of the
invention are exemplified by carboxylic acid derivatives having
group X bound via a single bond to the group Y, represented by

the following formula:

(wherein each symbol has the same meaning as defined above),

a salts thereof, an ester thereof or a hydrate of them.
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(8)) . The reaction condition corresponds to that of the production exanple
of the formula (7a) in Production exanple A The conpound represented by
the formula ( 10; ) can be obtained by hal ogenati on of the conpound
represented by the formula ( 9 ) . The reaction condition corresponds to
that of the production exanple of the fornula (4a) in Production exanple A
The conpound represented by the forpula ( 11 ) can be obtained

al kyl ation of d‘@)r@%ﬁuﬁ%ﬁ?’eﬁﬁ e%e?ﬁ%ll%)bq I IFARAO}YS vip £ ht}?%e
conmpound of Y-CH, f ol | owed b{ ydrolysis. The_condition for alkylation
reaction E8VEBSPORdS €O CERAP éﬁlﬁﬁebﬁrGQﬁPPﬁdeléxéﬁﬂﬁed@ﬁlﬁﬁélﬁﬁﬁnula (4a)
I n Production exanple A The reaction condition for hydrol ysis corresponds
to the pr&eReeiseRtedahyl Ehef feRd oMdPRGUELLMYAR i n Producti on exanpl e F.
General production exanple K

R1
== :T@‘LW (1)

(wherein each symbol has the same meaning as defined above),
a salt thereof, an ester thereof or a hydrate of them,

When T represents a single bond, the compounds of the
invention are exemplified by carboxylic acid derivatives

represented by the following formula:

R1
es]zo =l
vy x—@m W

(wherein each symbol has the same meaning as defined above),
a salt thereof, an ester thereof or a hydrate of them.

When X represents a single bond, the compounds of the
invention are exemplified by carboxylic acid derivatives

represented by the following formula:

(wherein each symbol has the same meaning as defined above),
a salt thereof, an ester thereof or a hydrate of them,.
When L, T and M represent a Ci.¢ alkylene group which may

have oneormore substituents, thealkylene groupmeans abivalent
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Ri lodizing reaction @ ZM--~- W- ~Kk RL B Z~ M-~ W2k 123
(iPrO2MeSi palladiumcoupling R @B Z M--L- W3k oxidation reaction
& Z MW 4k wherein each synbol represents a group as defined above.

group derived by removing one hydrogen atom from the Cj;-¢ alkyl
group, and specific examples of which include methylene group,
ethylene group, methylethylene group, propylene group,
ethylethylene group, 1,1l-dimethylethylene group,
1,2-dimethylethylene group, trimethylene group,
l-methyltrimethylene group, l-ethyltrimethylene group,
2-methyltrimethylene group, 1,l1-dimethyltrimethylene group,
tetramethylene group, pentamethylene group, hexamethylene
group and the like. Methylene group, ethylene group,
methylethylene group, propylene group, ethylethylene group,
1,1~-dimethylethylene group, 1,2-dimethylethylene group,
trimethylene group, l-methyltrimethylene group,
l-ethyltrimethylene group, 2-methyltrimethylene group,
1,1-dimethyltrimethylene group, tetramethylene group,
pentamethylene group and hexamethylene group are preferred;
methylene group, ethylene group, methylethylene group,
propylene group, ethylethylene group, 1,l-dimethylethylene
group, l,2-dimethylethylene group, trimethylene group,
l-methyltrimethylene group, l-ethyltrimethylene group,
2-methyltrimethylene group and 1, 1-dimethyltrimethylene group
are more preferred; methylene group, ethylene group,
methylethylene group, propylene group, ethylethylene group,
1l,1-dimethylethylene group, 1,2-dimethylethylene group and
trimethylene group are still preferred; and methylene group,
ethylene group, methylethylene group and propylene group are

most preferred.
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The conpound represented by the formula (2k) can be obtained by treating an
i odi zing agent with the conpound represented by the fornula (1k) . The
reaction condition is not particularly limted, and for exanple, it cari be
achieved by treating iodine or an iodizing agent such as N-iodosuccini m de
in a solvent such as nethanol, ethanol, propanol, dinethyl sulfoxide,

N, N- di met hyl f or mami de, N-net hyl pyrrolidone, di oxane, _tetrahydrofuran or

tol uene, or a HH%EPEOlveien HerHresaNthe fnesndy 16Mes IqWperhdght such
as silver sulfate, at a tenperature fromOC to 100C. The conpound

repr esent BaYb)RYALHIQHUMRIE SKPSEA{UBBLSht AR AR Npbene i QuR Nefy SaR
organi c zinc conpound to react with the conpound represented by the fornula
(2k) in tRévpleBEngEowP dephkyeddumederingspneThedFegeridreredid™ th8 i s not
particularly limted, and for exanple, it can be achi eved_ by causing an
organi ¢ zFnc 3¥agemrodpehangd shedidohs reemples of mbdal 2rAéuds thalt-sin an
et her sol vent such as tetrahydrofuran, in the presence of a palladium

catal yst 3d&NlgBepdrPuli am deeihed sboyechl Mo opnbaRpMi $6PePr oebhglene

pal | adi um ata tenperaturefron0C to 100C. The conpound represented by the
formul a (9KPURaANBeP bR Bl fRel BHHOWX| AN < imE hate abmpeihy Yes)s ég@viPed@nBy t he
formul a (3kg. The reaction condition is not particularly limted, and for
exanpl e, B}BY4GBR PeRPWXiade Rayebrrebeseedt @Rt hiyheRSYEREE SoM@sfkt of an
al cohol solvent such as nethanol, ethanol or propanol and an ether sol vent
such as tBteARY&REfuran, or in a solvent of N N-dimethylformamni de at a
tenperature fromOC to 80C. Although conpounds of _the present invention can
be synt hesi zed'hen theT H Y FEPRBESNtt R - AV XBRYARES SYARR S LRumaYy
commonl y used general organic synthesizing nethods, As for protecting

gr oups foPaHeh9BPoQ§Im@FSuEuRﬁFéﬁuﬁﬁ§sbet8§ealh@P@ﬂﬁPeaﬁﬁoHydW8§9P 8r oups
are possible without limtation insofar as they are protected by groups

whi ch ar elc’ééiﬁéfh‘%iFl‘}/r‘kll’lli’n/%i?*?ra]s"%fj ﬁryolréE‘PiVH@ggPB%d‘lf‘éﬁo%e%ﬁﬁ%%flro& Hﬁ in
organi ¢ synthesis, and spgcific exanpl es of Brotecting %rougs for . a

hydr oxyl agbﬁﬁinQFoup of 2 to 6 carbons, and specific eXamples of which

include vinylene group, propenylene group, butenylene group,
pentenylene group, hexenylene group and the like. Vinylene
group, propenylene group, butenylene group and pentenylene group
are preferred; vinylene group, propenylene group and butenylene
group are more preferred; vinylene group and propenylene group
are still preferred; and vinylene group is most preferred.
When L and T represent a C;-¢ alkynylene group which may
have one or more substituents, the alkynylene group means a
bivalent group derived by removing one hydrogen atom from the
Cz-¢ alkynyl group, and specific examples of which include
ethynylene group, propynylene group, butynylene group,
pentynylene group, hexynylene group and the like. Ethynylene
group, propynylenegroup, butynylene group and pentynylene group

are preferred; ethynylene group, propynylene group and
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i nclude |l ower al kylsilyl groups such as trinethylsilyl group or
t-butyldimethylsilyl; |ower al koxynmethyl groups such as net hoxynet hyl group
or 2-net hoxyet hoxymet hyl group; tetrahydropyranyl group; aralkyl groups
such as benzyl group, p-nethoxybenzyl group, 2,9-di nmethoxybenzyl group,

o- ni trobenzyl group, p-nitrobenzyl group or trityl group; acyl groups such
as fornyl group or acetyl group; |ower al koxycarbonyl groups such as

t - but oxyclBbBRYLene otipoUR- REEOBPKEXPEREBBAGH gbBlignylene group and
2,2,2-trichloroet hoxycarbonyl group;

al kenyl oxpcapmamgtegeo%@wcmzs'{oxﬁbaﬁﬂﬁ%r@ai;b@m Prepynylene group

2- chl or o- 2- pr openyl oxycar bonyl group,

3- met hoxysar peay| prepevpedyl oxycar bonyl group,

2- met hyl - 2- propenyl oxycar bonyl group, 2-butenyl oxycarbonyl group or

ci nnanyl oxycardarylagrouphesr Y1 kSp oSy HenGi-egr y bejied group which
benzyl oxycar bonyl group, p-nethoxybenzyl oxycarbonyl group,

0- ni t r obemay| axye aarsorpy mgreupubrt pLAERE 8beHYs | MM IR 9 rudupeansd t he

| i ke. These protecting groups may be elim nated by conventional nethods
such as hgdvioradsnt gigupedeti ved iepemdvhggome hy diioggnost ome ramkbged
protecting group. Although conpounds of the present invention can be

synt hesi z€d sbyl kyey ittty andiepeciféd asavrles el whcthdngllaslesyhehesi zed
in commonly used general organic synthesizing nmethods. Specific exanples of
pr ot ect i ngz-gr alpEnybenangeeip o2 greepl vl aPawg. bEthyaylisaceproupcbode, but
not limted to, any groups which are generally known as a protecting group
for an 12BrOPHRYASNGrHLPUP RIH Fasiierspay hasdsetinpry baaend woups dissptat ed or
unsubstituted | ower al kanoyl groups such as fornyl group, acetyl group,

chl or oacePyefg¥®688; di chol roacetyl group, propionyl group,

phenyl acet yl gr oup, en acet.yl group. orthi enyl acetyl group;substituted
orunsubstit ut @W%\@?pralﬁ%%y@?g{rlbéﬁﬁl Ejgéulfﬁpgﬁﬁﬁf‘%\sa iz plédeve&isoagy Lgr oup,
t - but oxycar bonyl group or p-nitrobenzyl oxycarbonyl group; substitutedl owner
al kyl gr oup5°8RcHh helretay | R b one ik Jiogrosplsta trentise htbroal hphakdep,
trityl group, p-nethoxybenzyl group, p-nitrobenzyl group, diphenyl nethyl
group or ﬁFV%I%ﬂ%(?%%ﬁ?FnéFd’gﬁ CogIisitiHug BQUBY 151€ G- i UEhIasup
trimethylsilyl group_or t-butyldinethylsilyl group: substituted

si |yl al koR¥§ati§ Cagr GdFYYdc ATRYP FPREEADI %icfi/*'lgl?ﬂ?iﬁlo%ﬁnﬂs gPyng, to
trimethylsjlylethox th rqup, t-hutyl di et hylsil,yl met hoxynet hyl . group
or £~ butyEBP R ER PR o et (AT A T PUHE e LHARIBSE LY At cd
benzyl i dene groups_such.as benzyljden roup,. salicylidene grou

b- i 1 r obeHEgHP AEREPEPBYR SRR 8 BRERL §F PHENd SGRa r 1 group, valeryl

3,5-di (t-butyl)-9-hydroxybenzyl idene oup or 3,5-di(t-butyl)benzylidene
ot oup ySERYBY obaeKe SRYERE Rt RETALCTF oThe Ty FEES AT HAOEE by

ti t h h | vSi ti ' he ki nd
of e erprBIRE breut AGLPONR, ST ERod hes s Sar EheCprgelyt e 1"
of the 8Eti ng dretp. - ,
ynt hosi 2300 3R LERe PR dl T AR8y Br OE) D8RR =Y B BhdRons.
synt hesi z8d o .
car boxyl o SURPEPE ge @y e e PRE or Pogy DYDY ETe PRY JPo BB RIS B o

tected L, £h ] f

Car boxy! Brothy DRoaraahy B Rearemm oty it el LN 88 010 oot ng
group form%tﬁé‘é%%i‘cy}'zl Q#TB ui:aﬂfd %éddb%ég%‘bu%r Q%hﬁgekQ%éd?' é(é‘étgi oups of

fron1é to car _n ato as nFthyI up, ethyl group, isopropyl group
2 2. 2t SR OBE RO o o mi@%ﬁ%%%gé*ﬁéﬁ%‘%%g%?lﬁ% e Lt F oyt hy!
aeyl oyt T g e R g B LT S o o AT E o 1
group; 1-4 o@i[ %9&(}[9%&'%%8’%0%%%%%@%%@! 988§y§§g'6u > propi nyglr%roup,

1- net hoxycar bon xyet hyl gr r 1- et hoxycar bonyl oxXyethy up; aral kyl

B T obeREST 5 oL BNy O oLb: phChel | Gy Ot o e o o
8
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El i m nation of such a protective group can be carried out in a conventional
nmet hod such as hydrol ysis and reduction etc, depending on the type of the
protective group used. Although conpounds of the present invention can be
synt hesi zed by the nethods as descri bed above, they may be synthesized in
commonl y used general organic synthesizing nethods . Specific exanples of
sol vents which_may be used herein include, but not limted to, any solvents
whi ch do ABEt¥YAhEEPEP128d PrRE1PBYAt BERURNETLSr BOgénBrsLieyr§Sed in or ganic
synt hesis, for exa ke, J,pwer,.al cohol,s such as nethanol, ethanol, propanol
or butanol; pdiien dohol B such as2®d IR/ ekePEE§edr drlChly@domat iceesivds such
as acetone, nethyl ethyl ketone, diethyl ketone or cycl ohexanone; ethers
such as dpsehplvwiiglemayikaye op@ cefege slet hhyanrbsurtdie Ceippaoimatic

2- met hoxyet hanol or 1, 2-di met hoxyet hane; nitriles such as acetonitrile or
propi oni t BFYé; JeeuRrBeane e GretzhPrYAceX R Wha FgAn f aagionyils gFosiy |
acetate, butyl acetate or diethyl phthal ate; hydrocarbon

hal i dessuekas d¥ePhp rdseitRethYe KECTLAONPRAr BYAL PEeR R FHPBri X the Coor

1, 2-di chl oroet hane, trichloroethylene or tetrachloroethylene; aromatic
conpounds asiphaid ClistyAearoup disuepend k| tdifel hﬁﬁ@éﬁﬁéﬁiﬁgnééﬁél?emf ic

ni trobenzene, indene, pyridine, quinoline, collidine or phenol;

hydr ocar bekampder as yghpanépcéy EoRER&AY. HERHRe, OhEELERY. G&LHPe,

i sooct ane, getroleunlbenzine or petrol eunet her; am nessuchaset hanol am ne,

di et hyl anftnEClppytInAEhi Retopiirydl JERYHRY, CANPEMPYiln@t oW pdragphéhoyl

nor phol i ne, aniline, dinethylaniline, benzylam ne or_toluidine; amdes such
as f or manPdevPnIZreapitharlof refamendihe Hi ket hyRanazer ene, o-toluoyl

N, N- di et hyl acet am de or _N, N-di met hyl f or mam de; phosphate am des such as
hexanet hy B 5REBphBr ECLEPYAi ECYP, hBx&ReURYLpHESHRY t E1PPRERYde ITREPer ; and

m xed sol vents of one or nore kinds of commonly used solvents. The m xing
ratio i s hoNapAERPYYIAFPYP NG £ e PAF vt T ehpoa R R 59 beazon

i nvention can be synthesized by the nethods as descri hed above, they may be
129  synBkeYPzef™FALlEBKIOAF YUkis b RN Brafihi & SRS STegPméiRods .
Speci fic exanpl es_of bases which may be used herejin include, but no
limted tB6iNRATPOBAHOYUMRER W%BF#ﬁﬁFB f RFRELEEPHR %‘FFgCéPBa&@H rally
used in organic synthesis, for exanple, sodium carbonate, sodi_um

vl ogencaF BORATE Sbondest e Ls o Reabe S0y bty  AdioHobRECPaIERydr i de,

pot assi um_t - but oxi de, pyridine, dinethylam nopyridine, trinethylamne,
triethylammne, N N diisopropyl ethyl mne, N -nethyl norphol i ne,

N- et hyl pyrrolidinpe, N-nethylpi peridi ne.N N-dinethylaniline, 1. 8-

ti azab oy EFBEESENE mhates s SRsEiets Sttt SRR HOT arPRBRYPS: ne,

pi coline, Lutjdine ui, ine, i Lne, i u roxi d tassi um
hydroxide?%léé iéhﬁﬁ%ﬁ r&%&%@$%6ﬂkéggﬁkgg#5§§ % 3ﬂﬁ%ﬁ%§xggﬁé S?Sﬁﬁglg
alcoholat?§ such as sodi um net hyl ate, potassi um nethylate or sodi um

et hyl ate, ahd the like. Al though conpounds of the present invention can be
synt hesi zed by the nmethods g descri bed above, they may be synthesized in
commonly used gener 2 ganik synthesizing nethods . Specific exanpl es of
reduci ng 5thrg°mﬁl svMbe u@éd hdyein include, but not linmited to, any
reduci ng agents whi ch—€0 not inhibit the reaction and are generally used in

i Ry . y used
Nabroo - oy eEe e o8, SERER CrebEPE are: 590 b SerRRe Y EPRIR ¢ buo) 5.

Red-al , b&%ﬁreﬁ?n%'a'rb%%quﬁt@ald’ﬁi éoﬁyflhﬁn%egkaggmga RAdhadby gbwgﬂgdi um

rut henium nickel and the“like. After e reaction is conpleted,
product cag hgi1Rpyrified 130
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i f necessary by usual nethods such as col unmm chromat ography on silica gel

or adsorption resin, or by re-crystallization froma suitable solvent. The
medi canment according to the present invention inproves insulin resistance
by the agoni sm of PPAR as descri bed above, and the present invention can be
applied not only as an insulin sensitizer but also as various medi canment s
based on PPAR (a, (3, 'y) agonism (based on e.g. PPAR a and 'y dual agonism
or on PPAR a, (3 and trigle agonism . For exanple theffelatlonshlp of

PPAR not only with \ |stance butal s QQ_L_
i nf | ammat L axsdag :MTH—' d@r ent dﬁlﬁlgﬁ-ln 10: 22%1257

1999 ; Jiang, C , & . PPAR-ganna agoni sts inhrbit production of
nonocyt e i nfl amrat ory cytoklnes Nat ure 391:82-86 (1998) ; Jackson, S. M,
et al., Peroxisone prollferator activated receptor activatars target hunan

, A novel 'therapy 'O|ItIS uti'l'zi ng PPAR- gamma ands to |n%?%lt t he
epithelial inflammatory response., J Cin Invest 1999 Aug; 104(4):383-9;
Ricote, M, et al., The peroxisone proliferator-activated receptor-gamm is
a negative regul ator of magyophage activation. , Nature 1&&8 Jan 1;
391(6662):79-82), he di cament of the presen Tlgn can be
appl i ed toY'dL=§é(asb'M| ichd)t is reportdF o Wve () these
literatures. The dose~0f the pharnmaceutical preparat+on of the present 131
invention, though being varied depending on the severeness of synptom age,
sex, body wei ght, adninistration formand the type of disease, is usually
100 ~g to 10 g/ day/ pé : th thls dose is adni nistered i Rone or divi ded
portions. \lbg r@ EC}I f the wedicrs tmal-pwaseg
i nvention Is not pa Zu arly | and it can bg m ni stere %rally or
parenterally by an ordinarily used nethod. For nanufacturing of the

medi canent, ordinarily used fillers, binders, Iubricants,c lyori ng

endothellalcellst0|--'bltI%ukocyte endot heli al cel Qi er dction.
Arteri'osclye_rt_Ih_r cl g ol qujg 2094=2 104 10 -i- et al.

agents, fIavorlng ag ki necessarystablllzers sifijers, absorption
pronot ers, ysjfactr 'M,— an b?I sed, afFELTXFE M— gengrl |y as
starting material s di canent "afe conpounded in a—dsual manner. These

ingredients include e.g. aninmal and vegetable oils (such as soybean oil,
tall ow and synthetic glyceride), hydrocarbons (such as liquid paraffin,
squal ene and solid paraffin§1 ester oils (such as oc dodeglyl nyristate

and i sopro?/wn%rl S _j_gp\ﬁ §£?28L80§Slﬂﬂkﬂ§ Mgb/\;v al ((;I(I)l;lol and

behenyl MTes

sur fact ant s(pol yoxye Ienefattyester,sorbltanfatty ester, glycerin fatty
ester, polyoxyethylene sorbitan fatty ester, pol yoxyethyl ene hardened
castor oil and pol yoxyet hyl ene- pol yoxypr opyl ene bl ock copolyiner),

wat er - sol ubl e poly sudE as hydroet hyl cell ul osg olyr%r lic acid,
car boxyvi nyk=1peky W engrggl ycol , Yy hy vy Mot ttdne do)l net hyl
cel l ul ose), al cohol ch as 132

R! R
y=t=X-T w=w Y='-=X=T@M=L'W (p)

(wherein symbols are as described above), a salt thereof, an
ester thereof or a hydrate of them.

The group represented by the formula:
Y=l—=X=T—
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et hanol andi sopr opanol ), pol yval ent al cohol s(such asgl ycerin, propyl ene

gl ycol , di propyl ene gl ycol andsorbitol ), sugars(such as glucose and sucrose),
i norgani c powder (such as silicic anhydride, alum num magnesium silicate
and alum numsilicate), and pure water. For pH adjustnent, it is possible
to use inorganic acids ( such as hydrochloric acid and phosphoric acid) ,

al kali netal salt of |norglB c acid (such as sodi um phosphate) i norgani c
bases (sudWh&LedgdrarfhyR d’é%prescﬁ%lacgéé’i“&saﬁs%ﬁl%%dI‘%k?/%‘fe)fét”c%/
acids, citric acid and | actic acid) alkall metal salts of organic acid

(such as §68i %P@PtF§P§e§ﬁ8t§§dpanP§ct8F@P &nd organi c bases (such as
argi nine and et hanolam ne). If necessary, preservatives, antioxidants etc.
can be added. FRFeinafter,pharnacologicalexperinentexanplesareshomm to show
t he useful ness ¢f this invention. Experiment Exanple 1: Measurenent of

bl ood qucosU‘re i on, bl ood triglyceride reduction and bl ood
non-esterified fatty aC|ds reduction (evaluation of sugar and lipid

met abol i sHWPEFEIP RGCBT $WRROT T IRARIONTR GhERPERI 28 dpkHRY kPR )5 a%eet hy |
cellulose was orally adm nistered via a sonde into male db/db m ce (N ppon
Charl es RPPENG wikbhedeh IP)eH e thedayngo? 3¥1d B3y kg/ 8aa8oms Befldy e
treatnent and after 9 and 9 days treatnent, blood was collected through a
tai| veint&Ft ERSEHEIHL SURY HORdingdi § diseding BoundeypEbt paeh o thgr pay 10,
an oral glucose |oading test was conducted; in this test, the mce were
fasted ovE&PRi HHI £rota Hé’"‘p@ é\?l%ﬁ§°ﬂ‘§ r%%?ﬂ%%éhﬁeﬁ?l%‘ﬂ%ﬁ“%@asfsg/ kg

gl ucose was 133 given to the m ce. Plasna | ucose, tri cerides (TG,
non-est eri f i edt PAtIXAURYSY M@fh)t}\ﬁelrénﬁeésh? BTERRi A SKR0§ t s,
that is, (@ ucose ClI Test Wako %trade nane) gwako Pure Chemi ca

| ndust ri ednvedged 8¢ Pandipgr efPRefOEMPER| LS 2Pad@LlgWE) (Kyowa Medex,
Tokyo) and NEFA Q Test Wako (Wako Pure Chem cal Industries, Ltd., Tokyo),

respectively.
W_L_M

LXT:©

wherein each symbol represents a group as defined above.
When the ring Z is anthracene and 8 atoms are involved in

binding, the formula is as follows:

R1
\\—-M;J—NV
2= l==X==T Z

(wherein each symbol represents a group as defined above).
Therefore, thosedefinedbythering Z, and the group represented
by the formula:

Y= l=X=T—

(wherein each symbol represents a group as defined above), and

the group represented by the formula:
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The determ ned bl ood gl ucose reduction, bl oodtridglyceride reduction and

bl ood non-esterified fatty acid reduction at day 9 after admnistration are
shown in Table 1. Table 1 in vivo db/db mce day 9 after adm nistration
Dose (ng/ kg) Bl ood sugar Bl ood triglyBl ood freeEx 100665. 179. 360. 7Ex

132650. 475. 572. 5Ex 113670. 081. 839. 5Ex 320356. 380. 335. 4Ex 335357. 28l . 440. OEx
282317.959. 718. 4Ex 344345. 861. 858. 1Ex 329337. 76.847.5 Conpounds of the
present inventiRh showed excel | ent bl ood gl ucose reduction, blood

tridglyceride r¢duction and bl ood non-esterified fatty aci d reduction.
Experlnent“fikné;ﬁﬁwz Measur enent of blood triglyceride reduction and bl ood

chol esterol reduction (evaluation of lipid nmetabolisminproving effect in
dog) A chemwhealeisuspehdeymbal xepresritthyla gabbpl asedebbned ailgve) may

be bound in any positions. Preferably the compound represented

by the formula:

R1

R1
Yesl==X=T M=—'J—w M=w
Y—L =X==T
R1
W;I_
M Yz=|==X==—% | M=l
Y==—X= N
L ML R
Yaslz=X== oL
—=l==X== \
( IRX1

==X==T—N ;
or

(wherein each symbol represents a group as defined above, and

N P v R1
== ==X==T—N
— _M:LW

the aromatic group may further have 1 to 4 substituents), and

more preferably the formula:
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adm nistered via a sonde into mal e beagl e (Nosan Corporation, 134
YOKOHAMA) once a day. The dosage of drug was increased every week. Bl ood
was collected fromforefoot vein prior to adm nistration of drug and every
time the dosage was increased, and |levels of triglyceride and chol esterol
in non-HDL and HDL fractions were neasured by ultracentrifugation. At the
day of collecting blood, the aninmal was fasted and bl ood was coll ected.
Compounds of the presegt  nvention showed excellent blood triglyceride
reduction and chol estg reduction. Experinment Exanple 3: Measurenent of
transcriptional acti AFBALS- PPAR LBD chi mera expressi on vector was
const r uct ¥&ByXTilgalNi ng’ human PPAR 1C7-968 (PPAR ), 138-440 (NUC 1) and
174- 475 (PPAR ) am ne—ac ré@ions (LBD: Ligand Binding Domain) to a yeast
transcriptional factor GAL4 1-147 amno acid region. As the reporter gene,
PLAP (Pl a¢gehtakiAl &ath reyrithols plegtrasentgae asedp ahdlafiinedwabovegagbd
downstream of a TK pronoter containing a 5-copy GAL4 DNA binding el enent to
construct thevecbmatidsghosp mell §urchet hATEClCtp- Zoyulasitivedtsrhat is,
Cv-1 cells were spread at a density of 5x105 cells on a 35-nm dish and

cul tured i n 10'3sIRGS DhEVheoeind trouet pagidcusdpndyRUucENE VW FanspaEe on
reagent, the cells were co-transfected with the GAL9- PPAR LBD expressi on
vector andoGah& DB TKail Afpexif 56 st:oampledt dmcl2giehagdd tafee pailfiissof
transfection, the cells were spread again on a 96-well plate at a density
of 1x10'/wabkgandcfacideudubsunedrébiuonideutydgahdrorigierogiid fatRe nedi um
was exchanged wi th DMVEM contai ning 10 % FCS, which was previously treated
at 65 C fadtiraaeti patrichgoiratei nphosaphkgki neaphosphar abécagzhgnateest 135
conpound was added at an arbitrary concentration. The transcriptional

act i vi t ynayddebeoniided oirn hydrms ogfi dp: ARJdétivet pad&ér e€e@rg9NAGurs after
addition of the conpound, to cal cul ate ECso. The PLAP activity was

det er m nedaabbayladdangdssuch assageinifeemafptBy fUMeFEHS, uRFAdsEEnce
substrate to 10 ~. 1 culture supernatant and incubating the mxture at room
t enper at udectetel tenrateoy hird fhaproacghater At IHS334 &5 @8 OfPeR Fespect
to

sulfonic acid such as methanesulfonate,
trifluoromethanesulfonate, ethanesulfonate,
hydroxymethanesulfonate, hydroxyethanesulfonate,
benzensufonate, toluenesulfonate or taurine salt and the like;
additive salts of amine such as trimethylamine salt,
triethylaminesalt,pyridinesalt,procainesalt,picolinesalt,
dicyclohexylamine salt, N,N’-dibenzyldiaminoethane salt,
N-methylglucamine salt, diethanolamine salt, triethanolamine
salt, tris(hydroxymethylamino)methane salt or phenethyl benzyl
amine salt; additive salts of alkaline metal such as sodium salt
or potassium salt; additive salts of alkaline earth metal such
as magnesium salt or calcium salt; and additive salts of amino
acid such as arginine salt, lysine salt, serine salt, glycine

salt, aspartate or glutamate and the like. Pharmaceutically
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PPARa, PPAR~i and PPARy could be determ ned. Transcription activities with

respect to PPARa, PPAR~i and PPARY are shown in Table 2. Table 2

Transcription activity ECSp (nM P PARaP PAR (3P PARYEX

1000. 0081. 2490. 008Ex 1320. 6041. 5440. 001Ex 1130.0270. 9540. 115Ex

3200. 0690. 6860. 024Ex 3350. 119>300. 031Ex 2820. 0621. 5210. 114EX

3440. 0201. 7420. 038Ex 3290.1171. 290~0. 053~ The Conpounds of the present

i nvent i on3§KEREALAS SRdél HenPrefeid&d ption activity. As described above,

t he conpounds of the present_invention have an excellent bl ood gl ucose- and

bl ood 1i pi d- anBraBracewel et vn2ararhrklefylts 3t RRL aPRTLHFY

agents, anti-hyperlipema agents and insulin sensitizers. Experinment

Exanpl e 431imdtied withmaganrd tor fBet kpednfefPariaFi eFampkRs iingdese t o

female ICR mice (10 |36 . ,
additive salts of inorganic acidsuch as hydrochloride, sulfate,
carbonate, bicarbonate, hydrobromide or hydroiodide; additive
salts of organic carboxylic acid such as acetate, maleate,
lactate, tartrateortrifluoroacetate; additive saltsoforganic
sulfonic acid such as methanesulfonate,
hydroxymethanesulfonate, hydroxyethanesulfonate,
benzensufonate, toluenesulfonate or taurine salt; additive
salts of amine such as trimethylamine salt, triethylamine salt,
pyridine salt, procaine salt, picoline salt, dicyclohexylamine
salt, N,N’-dibenzyldiaminoethanesalt, N-methylglucaminesalt,
diethanolamine salt, triethanolamine salt,
tris(hydroxymethylamino)methane salt or phenethyl benzyl
amine; additive salts of alkaline metal such as sodium salt or
potassium salt; additive salts of amino acid such as arginine
salt, lysine salt, serine salt, glycine salt, aspartate or
glutamate.

“Ester” used in the present invention refers to esters of
carboxyl group of W in the general formula (I). These are not
particularlylimited insofar as theyare commonly used inorganic
synthesis, and physiologically acceptable ester groups which
are hydrolyzedunder physiological conditions are comprehended.

Specific examples include C;.¢ alkyl groups, Ce-12 aryl groups,

C7-20 aralkyl groups such as benzyl group, Ci.30 heteroarylalkyl
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m ce/ group, Charles River Japan, Yokohama) by giving 4% dextran sodiumin
drinking water for 5 days. After 8 days, the mce were grouped into
sections from"0" (normal) to "4" (severe) based on change in diarrhea,
hemat ochezi a and wei ght | oss as descri bed by Cooper HS et al., (Laboratory
| nvest (69), pp.238-249, 1993) and the average of the values was used as

t he Di sease A@tivit%élnde for folitis. ach test conpound was sugpended in
a 0.5% mefRPHPSN | LTPREN QoY RRP BN ST URdn? hF R RY LoXY 3! Kk FHOMP S U #Sonce a
day via a sonde fromthe day when the induction _of colitis was initiated.
The conpod@RESOSYMEREYRr §3ONP /i MFORLOSY LRZy™ek handc JXIO¥RL OZnt i - i nf | anmat ory
effect. Exanples The present invention will bhe explained nore specifically
and nore EéNEAEKIMEthY Lnwgy O/t IR KOHYICEWPRG YERXNFILEY LB OMPSr §URHt aBnt ended
tolimt the present invention. Exanple 1,
3-(3-2-Fw@?é??x39Flbepﬂﬂpﬁdﬁﬁﬂﬁﬁﬂﬁyﬁﬂﬁén%R??§Y6ﬁ6?9ﬁﬁEﬂ?YTQEDY%Sﬁpéﬁoxyprop
anoi ¢ acid Production exanple |a) Ethyl

3- ( 3- hydr 8%y BhBRFPPXYCREIENYICRYStHYANGXOCEPHO ~ COZEt ~ i 0 9.5 g of Ethyl
2-i sopropoxyacetate was dissolved in 200 m of tetrahydrofuran anhydride,
and the mi(RtEEENXAS2co8Psd /35 Aipge-dnddr Meittwdg &’ cxPresshéhe. LAkEer addi ng
6.5 mM of lithium Z37 bis (tripethylsilyl) amde (1M solution in

t et rahydrof urah) 1s £ beoposegefRat okl b Adrael i acd dsydvetdven (
50mLl) was added via a cannula. The tenperature of_ the solution was_elevated
to room t BAYRSt Uhe abave grpeseit feem (dirr petp FoPh3 TAGGPL 09tk 1A¥act i on
solution was treated with saturated aqueous amoni um chl oride, and

ext r act ed *FCERtaPREISHclethEECOFIRF 8RPATMAAohPSH GRddl Yo FeeP b3Rte 85k¢dr ous
magnesium sul fate, filtered and the solvent. was distilled off. The residue
was purif t88rE9sEPFRaSgeVat8Funfl L oRRtHPHIRE a%¢ GRTrEReRdgdofinet hy|
3-[3-(benzyl ox )phenth—3-hydroxy-2-isopropoxypropanoate as a m xture of
erythro atliet RFEGSRH tRES8L1%exane- et hyl acetate fraction. This product

was di ssol ved jn 50 f ridine and 3._5 nl of t hane sul fonyl chloride

hos Suded umadiatte. Jefrabds ot Se BTes r e i d i B S A TR At ot 6.

the reaction m xture was diIut%H_mﬁ%h ethél acetaie, iﬁd washegﬁ tth 1N

hydrochloﬁpgeﬁﬁ?ap he Brgdfreblyyé ORés PAFTBE “GYer “BnnydRAGHEP ghﬁsium

Z?L;?tgl {'gf?@%gﬁggﬂgiggi%ﬁ%ﬁg%t?¥@§e9£S{A$é§¥Eéﬁffeéé%égﬁ@%d“ﬁy'tgeg of

-2-isoproe§¥%g?%(ggﬁhylsulfonyl)oxy]propanoate. Thi s product was dissol ved
a

in 950 m ., 3.9 g of 10% pal | adi um carbon was added, and the
m xture was stirred overni ghg! at room tenperature under hydrogen

at nosphere, The reag m xjure wasfiltered through Celite, and the
filtrate WaskTuficédnt EIMFo-¥ve @5 g of the title conpound. 'H NMWR
( CDC13)

(wherein each symbol represents a group as defined above) can
be synthesized in a conventional method, and can be synthesized,
for example, in the manner as described below.

General production example A
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8: 0.98 (d, J=6.4Hz, 3H) 1. 16 (d, J=6.4Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.89
238 (dd, J=8.8, 14.CHz, 1H) 2.97 (dd, J=4.8, 13.6Hz, 1H) 3.52 (Sept,
J=6.0Hz, 1H) 4.05 (dd, J=4.8, 8.8Hz, 1H) 4.12-4. 19 (m 2H) 5.01 (br, 1H)
6.09-6.72 (m 1H) 6.81-6.83 (m 1H) 6.75 (t, J=l.6Hz, 1H) 7.15 (t, J=7.6Hz,
1H) Production exanple |b) Ethyl

2-1sopropoxy- 3-[ 3- (2oxi | anyl net hoxy) phenyl ] propanoate 0~0 I ~ CO2Et i 0 519
ng of Ethyl 3-(3-hydroxyphenyl)-2i sopr ogoxypropanoate was dissolved in 7 nm
of N, N-di net hyl formam de, and 2% ﬁ! epi chl or ohydrin ard 400 ng of

pot assi um car bonate were succe.s |veI _é]ded and the mufre was stirred
overni ght at 50C. The reacti o Ti xture ®hs dgl uted with ethyl &cetate and
washed with water. The organic Ismyer wag~qri®d over anhyd “Yagnesi um

sulfate, filtered and the sol ve . T t he residue was
purified by silica gel colum Ad ive 48 of the title
conpound in th® 5:1 hexane-et ' e‘.rat "H NVR #’% 0. 96
(d, J=6.4Hz, 1. 15 (d, J=6.7%¥z, .24 (.g =7. 2Hz, 5\(dd
J=2.8, 4.8 & 87-2.93 (my 2?%_; 6 (dd <9— 8, 13.6H%, 1H) "3 34 (dt,
J=2.8, 9.6 \%—Fsso(%pté dd, J=R.Q, 5.6, &l1. 2Hz,
1H) 4.04 (dd, 858Hz) 1 15- 4. (ma 6. 788 J=8 OHE 1H)

6.82 (s, 1H) 6|86(d 1976Hz 11?-'I)719(,J8 1H) mplQ@ulo)

3- (3- 2- Hydr oxy=3- [ 4- ( r|flg|ororm>k_hyl)phen Y] pr opBxypheny! iy dpropoxypr o
panoi ¢ acid &3 OH 0 CORHF 2i ~ | 0 FF@l{ny of Etﬁl i

2-i sopropoxy=3}t[3- (2 oxptanyl gpt hogy) phe yb]propa oate was Mi s din 2
m of et hanog, 22 nmg & 9- hydr®x bgnzoﬁ uori deand two drop "
triethylam ns re ada'e and 2 he by xt & ®dgover Ri ght| at 80C. The
reaction sol-gt{on wasge apor a@d _gnd &h sf?'-purl fied Bilica
gel col um Ggromatogr_g) , > 6
3-(3-2- hydroxOS [ 4-( quorO'neBh‘?‘I)phe
panoate in Eéi)e =1 hex.e;n - et hyl et at e:f

oxyE)ropaxyphenﬁ - 2- i_gomopoxypro
a*et';o Thi s proflu@ ®Was

di ssol ved i et hanol | an sodi ury hyqr 0¥} de was
added, and t xtur Was kept still_overni Sﬁ( tx\’loom eTp aftur2. The
reaction sol ut@on was fied b add| ng 1N- hydrochl or Acd, arg

extracted wt let hyl aE tate e§ due was purified bysfegpr&=hase
hi gh performance | i qui d ”thr omategraphy,To give 3. 15 ng of  t he ‘télife

l‘"
conpound. 'g G :
e (= = o
= 2= » S =
2 == Cwls = =
p— . —— IS
s L =) Q = -
c_ &8 S= |5 cc—-I
[] o o == } . «
iy x - |la £ s
N O ~— N - o
- =
\N% ¢ 552 s
.. < oS o
£ \\ O = = =
SV £ = ™
+ > o ©O 6]
+ © Y M Q:
= — o — T d(/)
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M5 nfe(ESI) 443 (MH) Exanple 2.
3-(3-3-[4-(t-Butyl)phenoxy] - 2hydr oxypr opoxyphenyl ) - 2-i sopr opoxypr opanoi ¢
acid OH 0~0 ~ CO2H ~i ~i 0 Using 4-t-butyl phenol, the title conpound was
obtained in the sane manner as described in Exanple Ic). 190 M5 nif e(ESI)
431 (MH) Exanple 3.

3-(3-3-[9-(Phenyl) phenoxy] - 2hydr oxypr opoxyphenyl ) - 2-i sopr opoxypr opanoi c
acid OH 0¥ ereéaﬁ‘zﬁthuémgo -%98F8§95F§h@n Ougr%stq%ﬁlé’% fd RES
obtained {n the same manner as described in Exanple 1c). M5 me(ESI) 451

( VHH) Exaﬁﬁﬁé grepresents a halogen.

3-(3-3-[4-(2, 4-Di chl orophenyl ) phenoxy] - 2hydr oxypr opoxyphenyl ) - 2-i sopr opoxyp
ropanoi ¢ aci d e gerrepind reca}“zaﬁfeatec} Foyo¥b§i hgrmpu d@ﬂ dropRERdNed he

title conpound was obtained in the same manner as described in Exangle I c).
"H NMR ( 18yeating the compound represented by the formula (2a) wit

the compound represented by the formula (la).

The reaction condition is not particularly limited, and
for example, the reaction is conducted in a solvent such as
methanol, ethanol, propanol, dimethylsulfoxide,
N,N-dimethylformamide, N-methylpyrrolidone, dioxane,
tetrahydrofuran or toluene, in the presence of a base such as
lithium hydroxide, sodium hydroxide, potassium hydroxide,
lithium carbonate, sodium carbonate, potassium carbonate,
cesium carbonate, lithium hydride, sodium hydride or potassium
hydride at a temperature from 0°C to 150°C.

The compound represented by the formula (4a) can be obtained
by halogenation of the compound represented by the formula (3a).

The reaction condition is not particularly limited, and
for example, it canbe obtained bymaking phosphorus oxychloride,
thionyl chloride, phosphorus trichloride or phosphorus
tribromide in a solvent such as dioxane, tetrahydrofuran or
dimethoxyethane. The reactiontemperatureisfrom0°Cto150°C.
Conditions which combine triphenyl phosphine, carbon
tetrachloride, carbon tetrabromide, N-bromo succinimide and the
like may be used as well.

The compound represented by the formula (7a) can be obtained

by treating the compound represented by the formula (6a) with
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8: 1.03 (d, J=6.0Hz, 3H) 1. 17 (d, J=6.0Hz, 3H) 2.93 (dd, J=8.0, 14.CHz,
1H) 3.11 (dd, J=4.0) 14.OHz, 1H) 3.55 (Sept, J=6.0Hz, 1H 4. 14 (dd, J=4.0,
8.0Hz, 1H) 4.16-4.23 (m 4H) 4.42 (Sept, J=6.4Hz, 1H) 6.82-6.85 (m 2H)
6.87 (d, J=7.6Hz, 1H) 6.90 (d, J=8.8Hz, 1H) 7.19 (dd, J=2.8, 8.8Hz, 1H)
722(dd J=7.6, 8.8Hz, 1H) 7.37 (d, J=2.8Hz, 1H) Ms nml a (ES | ) 443 (MH)
Exanp

3- (3 3 [9tP§ gpﬁﬁﬁu?dfF&BF@SWQ&?F}FHéﬁBﬁyFofﬁyéﬁoiﬁﬁﬁopoxyphenyl) 2-i soprop
oxypropanoi c acid 141 ~0, ~ QO2H Br Il ~~

4- br ono- 2-f | uoT}b%h%?R)?tlcf‘?lecqr?qutel%nﬁﬁ)m \Hésrto‘ﬁ%%%s]d’ |lr’r”tlﬁ'€dsar?é‘%nner
as described in Exanple % (%) nieéﬁ?l) 471 (MH ) Exanpl e 6.

3-(3- 3- [gtpg éﬁéﬁ&ﬁﬁ@n?PYp %n%%??UQ in a solvent such as methanol,

hydr oxypr opoxyphen 2- 1 sopr.opoxypropanoic acid O4 0~0 ~ CO2ZHNC | ~ ~1i O
e g A S RPERPharsERa e T o TS LS Eearipibaril Nk Ay HERETAne F8 sane
manner as_described i n_Exanp C a (ES 1) 400 (MH) Exanple 7
3-3-[3- (4N CV&ﬁBY§PNF68#6HHQﬁ0x9}OéaﬁﬁdrB??ﬁ?%b@??%%ﬁ%%y?r2¥§Bﬁ?5b0%§bropano
ic acid OHF ~ 0~0 ~ COzH

2- f | uor o- #PRyBFERFPERZBAI FFPliﬂeO %%h*%fﬂ% %d@ﬁﬂcﬁ;m%’@l@&%.%&weﬁhe sane

manner as_described in Exanple lc). M5 mle(ESI) 418 (MH)
halide, from0.0001 to 0.5mole equivalent of palladium catalyst

such as tetrakis(triphenylphosphine)palladium or
dichlorobis (triphenylphosphine)palladium, and an organic base
such as triethylamine, N,N-diisopropylethylamine, butylamine
or tributylamine at a temperature from 0°C to 150°C.

The compound represented by the formula (8a) can be obtained
by halogenation of the compound represented by the formula (7a).

The reaction condition corresponds to that of production
example of the formula (4a) in Production example A.

The compound represented by the formula (10a) is obtained
by aldol reactionbetween the compound representedby the formula
(9a) andaliphaticesters, alkoxyaceticacidesters (thesealkyl
oralkoxygroupscorrespomdtoRloftheformula,andestergroups
correspond to W of the formula) and the like, or
Wittig-Horner-Emmons reaction of alkylphosphonic acid esters,
alkoxyphosphonic acid esters (these alkyl or alkoxy groups
correspond to R' of the formula, and ester groups correspond
toWof the formula) and the like followed by reduction of alcohol
or double bond.

The reaction condition for aldol reaction and
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Exanpl e 8. 3-3-[3-(4-Cyano- 2- net hoxyphenoxy) -2

hydr oxypr opoxy] phenyl - 2-i sopr opoxypr opanoi ¢ acid 142 OH 0~0 ~ CO2H NC
~ 0 Usi ng3- met hoxy- 9- hydr oxybenzonitrile,thetitle conpound was
M5 nmfe(ESI) 430

Owve |

obtained in the sane manner as described in Exanple lc).

(M#) Exanple 9.

3-3-[ 3-(3-Cyanophenoxy) - 2- hydr oxypr opoxy] phenyl 2-i sqpr qpox~pr opanoi c, aci d
OH NC ~ 09Y@tiigoyqrosr-Emmogs ged t%BQ‘W&rfg f%’ﬁ

Yy PerFdnulanty, L iRetedy 1gnd

conmpound was obtained in the same manner as described in Exanple |c).
m e(ESI) 400 expmplexafprerepction may be conducted in a solvent such

3-3-[3-(9-Aceto%g%28phenoxy)-2-hydroxypropqu] henyl. 2-i sopr opoxypropanoi c

acid OH 0as pef 2HetRanol, - gropagols fgerhydeatit@ddienol , the title

conmpound was obtained in the same manner _.as described in Exanple Ic).
n e( ESI) NSﬂ'@WmﬁfhEQéﬁﬁW@mfﬂﬁ , N-methylpyrrolidone, dioxane,
3-3-[3-(3- Acet am nophenoxy) - 2- hydr oxypr opoxy] phenyl

tetrahydrofuranor toluéne, inapresénceofabasesuchaslithium
hydroxide, sodium hydroxide, potassium hydroxide, lithium
carbonate, sodium carbonate, potassium carbonate, cesium
carbonate, lithium hydride, sodium hydride, potassium hydride,
butyl lithium, methyl lithium, lithiumbistrimethylsilylamide,
sodium bistrimethylsilylamide or potassium bistrimethylsilyl
amide and the like at a temperature from 0°C to 150°C.

As to the condition of reduction reaction and the like,
the reaction may be conducted in a solvent such as methanol,
ethanol, propanol, dimethylsulfoxide, N,N-dimethylformamide ,
N-methylpyrrolidone, dioxane, tetrahydrofuran or toluene, in
the presence of a metal catalyst such as palladium carbon,
platinum oxide or Raney’s nickel, in hydrogen atmosphere, at
temperature between 0°C and 150°C. Optionally, the reduction
may be conducted after acylation or sulfonylation of an alcohol
group on an aldol adduct.

The compound representedbythe formula (11a) canbeobtained
by hydrolyzing an ester in themolecule after alkylation between
the compound represented by the formula (10a) and the compound
represented by the formula (4a) or the compound represented by
the formula (8a).

The condition for alkylation corresponds to that of the
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2-1 sopropoxypropanoi c acid 143 OH~N~0~0~COZH IO I i I i O Using
3-acet am dophenol, the title conpound was obtained in the sanme manner as
described in Exanple Ic). Ms nfe(ESI) 432 (MH) Exanple 12.

3-3-[3-(3-t-But oxycar bonyl anm nophenoxy) 2- hydr oxypr opoxy] phenyl - 2-i sopr opoxy
propanoic acid OH ~O-NI ~ 0~0 1 ~ COzH O ~ i O Using

3-t-but oxycar ponyl am nophenol , e title conpound was obtajned in the sane
et as FIOSOCRIGR FAABRIAOPE FBS. EREMRIECERT) b0 (ORHg K a Ao
3-(3-2- Hydroxy-3-[(2-0x0-1, 2, 3,4-tetrahydro-5

qui nol i ny-oxy] pr opoxyphenyl ) - 2- i sopr opoxypr opanoi ¢ acid OH 0~0 ~ COZH ~ i
~1 0 HN O Using 5-hydroxy-1, 2,3, 4-tetrahydro-2-quinolinone, the title
conpound was obP&iGRH It A& oLl rahyet s ésead:ésl(??i bed?h AW AY M

me(ESI) 444 (M+) Exanple 14., .
3- (3- 2- Hydridiyesl [anq LREEAAR IR IRY BSSIRIYF e Byrigating an aqueous

solution of lithium hydroxide, sodium hydroxide, potassium
hydroxide andthe like, forexample, inasolvent suchasmethanol,
ethanol, propanol, dimethylsulfoxide, N,N-dimethylformamide,
N-methylpyrrolidone, dioxane or tetrahydrofuran, at a
temperature from 0°C to 150°C.

The compound representedby the formula (13a) canbeobtained
by hydrolyzing the ester in the molecule after alkylation of
the compound represented by the formula (10a) and the compound
represented by the formula (8a), or by hydrolyzing the ester
in themolecule after reaction between the compound represented
by the formula (10a) and propargyl bromide followed by a coupling
reaction using palladium catalyst.

The conditions for the alkylation reaction and hydrolysis
reaction correspond to those of the production example of the
formula (lla) of Production example A.

The reaction condition for the coupling reaction
corresponds to that of the production example of the formula
(7a) in Production example A.

The compound representedbythe formula (15a) canbeobtained
by treating the compound represented by the formula (la) after
alkylation of the compound represented by the formula (10a) with

the compound represented by the formula (1l4a).
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149 phenoxy] propoxyphenyl ) - 2-i sopr opoxypropanoi c acid OH 0~0 ~ COZH ~N ~
I ~1 0 0 Using (9-hydroxyphenyl)(tetrahydro-1H 1 pyrrolyl ) nethanone, the
title conpound was obtained in the sane manner as described in Exanple Ic).
NB me(ESI) 472 (MH) Exanple 15.

3-(3-2-Hydroxy-3-[4-(1- hydroxy 1- net hyl - 20xopropy|)phenoxy]propoxyphenyl) 2

-|sopropoxypro%an0|c acid OH Q,~,0~0 ~
3- hydr oxy- 3- (4%R ?d%ﬁ%?ﬁﬁ%h?P?détBBFdﬁHhélkYﬁét%PPV%f€5ﬁp5%ﬁﬂug%s]éﬁﬂalned

in the sane manner_ as described in Example I¢c). M5 me(ESI) 461 (MH)
Exanpl e 1§0llows the production example of the formula (3a) in'Production

3-(3-3-[(7- Cyano 1- napht hyl ) oxy] - 2hydr oxypr opoxyphenyl ) - 2- i sopr opoxypr opano
ic acid O8XFUPle @02H ~ i 0 CN Usi ng 8- hydroxy-2-naphthonitrile, the title

conmpound was obtained in the sane manner as described in Example Ic).
The reaction condition for the treatment of the formula

(la) is not particularly limited, and it can be achieved by
reacting in a solvent such as methanol, ethanol, propanol,
dimethylsulfoxide, N,N-dimethylformamide ,
N-methylpyrrolidone, dioxane or tetrahydrofuran, in the
presence of 0.0001 to 1.0 mole equivalent of catalyst such as
potassium carbonate, triethylamine or cesium fluoride at a
temperature from 0°C to 150°C.

The compound representedby the formula (16a) canbe obtained
by hydrolyzing the ester in the molecule after fluorination of
the compound represented by the formula (15a).

The reaction condition of fluorination is not particularly
limited, and the reaction can be achieved, for example, by
treating a reagent such as (diethylamino)sulfur trifluoride in
a solvent such as dichloromethane or chloroformat a temperature
from 0°C to 150°C.

The condition for hydrolysis reaction corresponds to that
of the production example of the formula (1lla) in Production
example A.

The compound representedby the formula (17a) canbe obtained
by hydrolyzing the ester in the molecule after alkylation of
the compound represented by the formula (15a) with an alkyl

halide.
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M5 mle(ESI) 450 (MH) Exanple 17. 3-3-[2-Hydroxy-3-(1, 2, 3,4-tetrahydro-8
145 qui nol i nyl oxy) pr opoxy] phenyl - 2-i sopr opoxypr opanoi ¢ acid OH 0~0 ~ CO2H

NH ~1i 01,2, 3,9-Tetrahydro-8-quinolinol, the title conmpound was obtai ned
in the sane manner as described in Exanple Ic). MS me(ESI) 430 (MH)
Exanpl e 18.

3-3-[ 2- Hydr oxy- 3-( 2- br gno- 3- pyri dyl oxy) pr opoxy] phenyl 2-i sopr opoxypr opanoi c

phenyl 2-
acid OH 0~0 ~ EbgHeaqiiogreandipiQrragse BPonds 3oHh/Ha WP hdhetmitdddtel @bnpound
e

wasobt ai ned in the same manner. as described in Exanpl Ig?. M5 me(ESI) 454
(MH ) Exarfptapie of the formula (3a) in Production example A.

o SRR e B SR PR L B s
5-nmet hyl -8-quinolinol, the title conpound was obtained in the same nanner
as descri Bt Y mRd#ng (tOR epEes efESN mabeeite)af@fpredbhying the
3-(3-2- wdc:rocr)ri(pyo-usl{d(ﬁééggéé]x{esclijlb];%:%y; %gpn?trllloai(%]loy)minto a sulfonatesusing
sulfonyl chloride.
The reaction condition for sulfonylation is not
particularly limited, and the reaction can be conducted in a
solvent such as pyridine, dichloromethane or chloroform, in the
presence of an organic base such as triethylamine,
N,N-diisopropylethylamine or tributylamine at a temperature
from 0°C to 150°C.
The condition for hydrolysis reaction corresponds to that
of the production example of the formula (lla) in Production
example A.
The compound representedby the formula (20a) canbeobtained
by hydrolyzing the compound represented by the formula (15a).
The condition for hydrolysis reaction corresponds to that
of the production example of the formula (1la) in Production

example A.

General production example B

trifluoromet.hane~ palladium

R, sulfonaylation B, coupling -

o D o D B
2b

1b
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pr opoxyphenyl ) - 2-i sopropoxypro~anoic acid OH 0~0 ~ CO2H ~S ~i ~ i 0 Using
4- met hyl t hi ophenol, the title conpound was obtained in the sane nmanner as
described in Exanple Ic). Ms nmfe(CESI) 421 (MH ) Exanple 21.

3- (3- 2- Hydr oxy- 3-[ 4- (net hyl sul f onyl ) phenoxy]

pr opoxyphenyl ) - 2-i sopropoxypropanoic acid OH 0~0 ~ CO2H ~S, ~i ~i 00O
3-(3-2-Hydroxy-3-[4- (nethylsulfanyl)phenoxy]propoxyphenyl) 2-1 sopropoxypr op
anoi ¢ acid was disso ano do n1 oflmater and | 00
mg of oxondOw ‘ RaTil:. \&rrperature for
2 hours, the reaction xtuﬂ@ was dlluted wth et ate nd washed
wth water. The organafic | ayer was evaporated, and t resi due was purified
by reverse-phase h'Bh performance liquid chronatograﬁhy, to give 1.86 ny of
the title conmpound. M5 me(ESI) 453 (M#) Exanple 22.

3-[3-(2- 5-(trifl oret Ryl ) - 2pyri dyl ] oxypr opox henyl ] - 2-i sopro
poiypﬁopggpc ag}lﬁd[\dq(dlal_ ‘nz_ﬂm{LF)~ |py~ ~y0] yp p y)P v g

2) hydrolysis

5b
palladium 1) palladium
coupling B, coupling _'i‘l_
2D — = M—L‘W —_— Y= M W
2) hydrolysis
6b 7b

arbonyl addition

= (e

palladium R
coupling Ry, ' alkylation
2p —> 9 M W —m—m
9b
1) palladium

R coupl|ng
S ey
M
55}?53i:::3>' 2) hydrolysis \\E>ﬁ;f::::;>+w——L-vv
10b

wherein each symbol represents a group as defined above; and
Tf represents a trifluoromethanesulfonyl group.

The compound represented by the formula (2b) can be obtained
by trifluoromehtanesulfonylation of the compound represented
by the formula (1lb).

The reaction condition is not particularly limited, and

it canbe synthesizedby treatingN,N-bistrifluoromethylaniline,
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g 2-hydroxy-5-trifluoronethyl pyridine, the title compound was obtained
he sanme manner as described in Exanple Ic) . "H NWR (CDC13) 8: 1.05 (d,
.OHz, 3H) |.16 (d, J=6.0CHz, 3H) 2.93 (dd, J=7.6, 14.0OH, 1H 3. 11 (dd,
.6, 14.4Hz, 1H) 3.56 (Sept, J=6.OHz, 1H) 4. 11 (d, J=5.6Hz, 2H) 4. 14
J=4. 0, 8. OHz, 1H) 4. 36-4. 43 (m 1H 4. 57 (dd, J=6. 0, 12. 8Hz,

L il L A i T,
1 1Y/S) (ESI) 444
H) I-lfcn%@l )@%rﬁéﬁwﬁ?ﬁ‘ Vit d%/lsj‘%‘x"\eﬂ}top%%&}) [?r%rﬂb’lr]ldzmesopr opoxypr opan

2-

d CO2H C hi di

e Ww%%% AT HE o o RAnALE Caae R et 1 ARG 4 a6
ESI 410 (MH+) EX

o BASE s A )%W%%o%]%w%wa&%wﬂdﬁamc acid OH

~ CCZH ~ 0 LBlng hydroxqu|noI|ne the title gonpound was

ed |tnr1thl’+ét3é]aﬁ?%”}%rﬁ?ér d'se“&%es‘@r Weid ﬁrrP“BParﬁ)ltéD |]r,5)0 148 'H NMR

$: 1.03 04 (each d, J=6. nd? %1 15 (d, J=6.(OHz,

.9l (dd a"hsqymppalmepme@tequdw 9L éa< )Gﬁnbflr‘Bbt?JB?C{Sept

Hz, 4,.09-4.12 (m. 2H) dd, J=4.0 437444(m

.72 (%pa&ledeumffwngl% t&le7 Tmlandf—eyrfseétﬁd blsztéﬂzforzm

36875m3|—|)69870|(m1|—|)722(dd J=7.2, 8.4Hz, 1H) 7.42 (ddd,
6.82% - oz, 1H) 7. 65 (dt, J=1. 6, 8. 4Hz, 1H) 7. 75 (d, J=6. 8Hz,

82 (d, %hgrigétlgﬁcoﬁé¥%loﬁcgigéggghd%@%thatoftheproduction
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example of the formula (7a) in Production example A.

The compound represented by the formula (4b) can be obtained
by halogenation of the compound represented by the formula (3b).

The reactioncondition corresponds tothat of the production
example of the formula (4a) in Production example A.

The compound represented by the formula (5b) can be obtained
by alkylation of the compound represented by the formula (4b).

The reactionconditioncorresponds tothat of the production
example of the formula (3a) in Production example A.

The compound represented by the formula (6b) can be obtained
by palladium coupling of the compound represented by the formula
(2b) .

The reactioncondition corresponds tothat of the production
example of the formula (7a) in Production example A.

The compound represented by the formula (7b) can be obtained
byhydrolyzing the ester inthemoleculeafter palladiumcoupling

of the compound represented by the formula (6b).
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M5 me(ESI) 426 (MH) Exanple 25.

3-3-[ 3-(2- Bronp- 4- cyanophenoxy) - 2hvdr oxvpr opoxvl phenvl - 2-i sopr opoxvpr opanoi
c acid Br OH0~0 ~ C2H ~i ~i O N Using 3-brono-9-hydroxybenzonitrile,
the title conpound was obtained in the sane manner as described in Exanple

lc). M5 me(ESI) 47% (M) Exanple 26.

3-(3-3-[(2,4-Di_chl or ophenyl ) sul f.i nyl ] - 2hydr oxypr.opoxyphenyl ) -2-i sopr opoxypr
opanoi ¢ aci d CF%G &fastao 90&9‘291@‘S~%P¥OPE}iﬁBFBm2‘?9Upl1“‘3 and
3-(3-3-[(2, 9-Di chl orophenyl ) sul fonyl ] - 2hydr oxypr opoxyphenyl ) - 2-i sopr opoxypr
opanoi ¢ adi¥fu®bysigcprgesgond ’SQG)"QSGCE the productign eafpls of the

2,9-Di chl orot hi ophenol, and 10 ng of et hyl ,

2-i sopr opdbQEm¥zs ((2) obiy PRAGNREL ABSHATRER/AP 1 fRcpEhR REedRETLd ofi ¥IMRAERI i n
0.4 m of ethanol, and 2 drops of triethylam ne were added, and the m xture
was stirref SAhBOETUENHI Hhta) e FrefiGiohPTs AXANRAE fivs RRARRFEHERILY t 0 gi ve
et hyl i

3- (3- 2- hydr oxy TBe[conRenhr 8PEBABABRY Py o kg pREAD | (BRI Sap bsrypitrfinoat e.
This product was dissolved in 2 m of nethanol and 0.5 ml _of water, and 100
ng of oxorkY W&§24da8802 CatdPamd APRPARBAVRECI S kekrng atophfiebiperattire for
2 hours. The reaction m xture was diluted with ethyl acetate and washed

wi th wat erther ORGP FIRERTENMERD dohdei r%ﬁré‘ﬂl,laanéq)he resi due was treated
with 0. 4 mM of ethanol and O ., 1 m  of 5N sodi um hydroxide, and the

m xture was kepPestPRFtogBr APPAL AP 5B eRRF et e T Thel Foke?d ordrdl uti on

was acidified by addi]_«r/:% IN- hydrochl oric,_ and then extracted with ethyl
acet ate. THY FESFIOWEETPHRT FPRAVBYF Iy i¥e S513T0 eni dR BeFPbYFRRcEISHUI d

ch ot 00T P11 2,81 S & SL I AL e, e peompound (Batple 29 (8 e
(CCL3) of a base such as lithium bistrimethylsilylamide, sodium
bistrimethylsilylamide or potassiumbistrimethylsilyl amide at
a temperature from 0°C to room temperature.

The compound represented by the formula (Sb) can be obtained
by palladium coupling of the compound represented by the formula
(2b) .

The reaction condition is not particularly limited, and
it can be synthesized, for example, in a solvent such as dioxane,
tetrahydrofuran, dimethoxyethane or toluene, by reacting
1,1-ethoxyvinyltributyltin, butylvinyl ether and the like in
the presence of from 0.0001 to 0.5 mole equivalent of palladium
catalyst such as tetrakis{(triphenylphosphine)palladium or
dichlorobis {triphenylphosphine)palladium, and lithium
chloride, at a temperature from 0°C to 150°C.

The compound representedby the formula (10b) canbeobtained

by adding acetylene to the compound represented by the formula
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8: 1.04 (d, J=6.0Hz, 3H) 1.17 (d) J=6.0CHz, 3H) 2.92 (dd, J=8.0, 14.4Hz, 1H)
3.09 (dd, J=4.0, 13.6Hz, 1H) 3.56 (Sept, J=6.CHz, 1H) 3.73 (dd, J=8.0,
14.8Hz, 1H) 3.79 (dd, H=3.2, 14.4Hz, 1H) 3.97-4.05 (m 2H) 4. 13 (dd,

J=4.0, 7.6Hz) 1H) 4.52 (dt, J=2.8, 8.0Hz, 4H) 6.73 (d, J=6.8Hz, 1H) 6.74
(s, 1H) 150 6.86 (d) J=6.8Hz, 1H) 7.19 (dd, J=7.6, 8.8Hz, 1H) 7.46 (ddd,
J=0.8, 2.0, 8.4Hz, 1H) 7.57 (d, J=2.OHz, 1H) 8.07 (d, J=8.8Hz, 1H) M5

m e(ESI) 488) ¢ M) Exanple 28.

3-(3-3-[9-t- Butylphenoxy] 2f | uar gpr opoxyphenyl ) - 2-i sopr opoxypr opanoi ¢ aci d
F 0~0 ~ COzH he(ranTNQHrﬁng%tW%&yﬁ‘ﬁﬁénBPrtﬂﬁéléF&&e%émWé§dcoﬁ6Gcted in
the sanme manner as described in Exanple 1c) to _give 32 gg of et hyl

3- (3- 2- hyBR®xFEBCE 1OR - BRR WD HEFKIF 1 qypcﬁ%wgl-emlébﬁré Wﬁﬁoﬁaﬁbate 16

ng of this conpound was djssolved in 1 m of dichloronmethane and 10 ng of
DAST was addd@xamearetesrahydnglwaan sriimridirerarinnm 1atthoBreEeRpEr at ur e,
the reaction mxture was diluted with ethyl acetate and washed with water.
The organPf 3 hgee sueh é§éﬁ5rya]t edthigmgimpthsthyithium, ethyl magnesium
3-(3-3-[9-t-butyl phenoxy] fl uoropr opoxyphenyl) - 2i sopr opoxypr opanoat e.
This prodi¥@drids, dﬂéEBPV@deﬁtﬁlgeghygﬁl Yhamsfe, afgddum m of 5N-sodi um
hydr oxi de was added, _and the m xture was kept still overni ght _at room

t enper at uP&St THECEBYE P bHEBMLER AT VRS LAEFHIM| BESBY1RABRKEP N HyaMdERl or i ¢
acid, and extracted with ethyl acetate. The _residue was purified by

rever se- phBde? kg perF i e a3 @ﬂrd’rbﬁrrdrff&wgﬁé&h?thﬁé gpm@lzxzzaﬁg of
the title conpound. h9S mle(EQl) 433 (M) ExanPIe 29.

3-(3-3- [QaPh%WQPEﬁEHBQyFerfpuGrBﬁréﬁB%ybﬂ@ﬂ?F? 45§-  2-i soproooxvpropanoi ¢

aci d
The compound representedby the formula (11b) canbe obtained

by hydrolysis after palladium coupling to the compound
represented by the formula (10b).

The reactionconditioncorresponds tothat of the production
example of the formula (7b) in Production example B.

General production example C

1) formylation

2) alodol or Wittig R,
Boc=h-T Hl HA-T M—L-w
Rx, ﬁx,

3) reduction 2
4) deprotection

1) carbon dioxide

Y-L-Hal 92 R,
> yEoNT M——w
3) hydrolysis RX,

3c
wherein each symbol represents a group as defined above; Boc

represents a t-butoxycarbonyl group; and Hal represents a
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FO0~0~CO2H~1i ~1i O ~ i Using 4-hydroxybi phenyl, the title conmpound was
obtained in the sane manner as described in Exanple 28. M5 me(ESI) 453
(M) Exanpl e 30.

3-(3-3-[9-(2, 4-Di chl or ophenyl ) phenoxy] - 2f | uor opr opoxyphenyl ) - 2-i sopr opoxypr
opanoic acid CI F ~ O-O-C02H C ~ ~Ji _ 0" Using 2, 4-dichl orophenol, the
title conpound was obtained in the sane manner as described in Exanple 28.
"H NWVR ( igpes:- 1. 03, 1. 03 (each d, J=6. OHz, 3H) 1. 16 (d) J=6. OHz,
3H 2. 93 (dd, J=8. 0, 13.6Hz, 1H) 3. 12 (dd, J=4.0, 14. OHz, 1H) 3. 55,
3.55 (each Septhe gemperpd raprepented by ths fommula $9ch cen bapbigjingdig
(dSept, J=4.8, 46, 8Hz, i;? 6.81-6.85 (m 2H) 6.98 (d, J=7.6Hz) 1H) 6.91 (d,
J=9. 2Hz, PM)fqrpplakion pLHthe epmpeund pepyedentad byythesfognply (1gh) 7. 38
(d, J=2.4Hz, 1H MS nle(ESl) 445 (MH+) Exanple 31. .

3- (3- 3-[ 9fp41BrEROPL?-F 1Rk GERETHHOPPREMDKYT 121 IRBTERT SFRa Ph &RRICEL2Nirsopr opo
Xypropanoic acid F F ~0~-0 ~ COH Br Il~~ ~ i 0 152 Usi ng

9- br onp- 2redystédpReAdH, derEotiecltd oBenpound was obtai ned in the same manner

as described in Exanple 28. M5 me(ESI) 473 (MH) |
The reaction condition for formylation is not particularly

limited, and it may be achieved by acting butyl lithium in a
solvent such as dioxane, tetrahydrofuran or dimethoxyethane,
followed by acting N,N-dimethylformamide,
N,N-dimethylformamide and the like at a temperature from -78°C
to 0°C.

The reaction conditions for aldol reaction or
Wittig-Horner-Emmons reaction corresponds to that of the
production example of the formula (10a) in Production example
N .

The reaction condition for reduction reaction corresponds
to that of the production example of the formula (10a) in
Production example A.

The reaction condition for deprotectionis not particularly
limited, and it canbe achievedbycausinganacidsuchas hydrogen
chloride or trifluoroacetic acid in an organic solvent such as
dichloromethane, chloroform, tetrahydrofuran or dioxane, at a
temperature from 0°C to 150°C.

The compound represented by the formula (3c) can be obtained
by causing carbon dioxide and Y-L-Hal to act on the compound

represented by the formula (2c), to form carbamate, and
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Exanpl e 32.

3-(3-3-[4-(2, 4-Di chl orophenyl ) phenoxy] - 2net hoxypr opoxyphenyl ) - 2-i sopr opoxyp
ropanoic acid CI Ow ~0~0 ~ CO2HC | ~ ~1i 0 15 ng of Ethyl

3-(3-3-[4-(2, 4-di chl or ophenyl ) phenoxy] 2- hydr oxypr opoxyphenyl ) - 2-i sopr opoxyp
ropanoate was dissolved in 0.4 m of tetrahydrofuran, and 0.1 nl of nethyl

i odide and 10 ng of sodi um hydride were added, and the m xture was stirred
over ni ght hudrebdprirenpeatsEer I3 the IP%@%‘E‘F f° sol uti on were added et hanol
and 0. 1 m of 5N-sodium hydroxide, after stirri I’é% wa% cor%@igug? at room
tenperature fdys 8o meacs ioneEndblianet @lgYREREF AP OLR FR A B¢ hYur ¥R ori ¢
acid, and extracted wth ethyl acetate. The aqrganic |ayer S _eyapor at ed,
and the restdws prst el dsbdlppireddhseesRadd hrigRUPEE ermva\@E%' \@Eﬁ‘i-d
chromat ography, to give 4.32 ng of the title conpound. 'H NWR (CDC13) 8:
1.02 (d, 2€600¥%, 38@51)15 (d, J=6.0Hz) 3H) 2.91 (dd, J=7.6, 12.8Hz, 1H)
3.11 (dd, J=3.2, 13.6Hz, 1H) 3,53 (dSept, J=3.2) 6.6Hz, 1|—A¥n .61 (s, 3H
3.99 (dd, J=4.Bhe |@aion gondigoion fox Myl e idh -9 g% &ﬁ—o 6.85 (d,
J=8.0Hz, 1H) 6.89 (d) J=8.8}H§% 1H) 7.18 (dd, J=2.4, 8.8Hz, 1H) 7.21 (dd,
J=7.2, 9. pepdutk)jon. asanple D the formplas( el gt Prashchign e¥88Pleg anpl e
33. 3-3-[2-(2,9-D chl orophenoxy) et hoxy] phenyl - 2i sopr opoxypr opanoi ¢ acid
Producti oA.exanpl e 33a) 2-(2, 4-Di chl orophenoxy)-1-ethanol C OOH ClI To a
solution of 15. Og of 2, 9-dichlorophenoxyacetic acid in tetrahydrofuran (
300 M ) Gesezddepredophiion €82mPL6fP1 . 0 M borane-tetrahydrofuran

conpl ex/ t et rahydr of uransol uti on under ice-cooling over 1.5 hours. The
reaction sol uti gon was Rt i haRdeRdtiohoom {eny #ur e HmMOR2 hours. After the
reaction ﬁﬁ%ql s kcqpcentrat edya L Mede Was—a uted with saturat ed
aqueous a ni hi"ori de and et hyl acs The organic | ayer was washed
Wi th saturated ammojyy um chloride, saturatedggagueous sodi um hydrogen
carbonate ( x2 ) and saturated anmmoni um chl oride, then dried over anhydrous
sodi um sul fate and concentrated, to give 19 g the title conpound as a
colorl ess oil. NVR (dhc13yeprotection (d, J=6.4Hz, 1H) 3.99 (dt, J=4.4,

6. 4Hz) 2H) put-oF: W44z, —2H—6>87 (d, J=8.8Hz, 1H) 7. 20 (dd, J=2. 4,
8.8H2, 1H) 7. 37 J=2. 4 Hz, 1H) Production

exanpl e33b) 1- (2-Br o:rar(?et hoxy) - 2, 9- di chl or obenzene C

R; 1) amidation Q, R,
HzN"T'@M LW Ao M—L-w
Rx‘l

4d 5d
R‘l
1) imination YYN-T‘@M A w
6d

2) hydrolysis  Rx,

B Y-NGO § v
) i - Y- o-T@M W
HO T@M W 2) hydrolysis N
1d 7d
- 1 1
2) Rﬂ Hal Y-NJLO-T@»M ‘ W
3) hydrolysls R, —



O-Br C To a solution of 10.0 g of

2- (2, 9-di chl orophenoxy) - 1- et hanol i nl , 2- di et hoxyet hane (200 m ) was added
dropwi se a solution of 14g of phosphorus tribrom de inl, 2-di met hoxyet hane
(20mL) underice-cooling. Thereaction 159 solution was stirred at room
tenperature for 20 hours. After the reaction solution was concentrated, the
residue was diluted with water and ethyl acetate. Saturated aqueous sodi um
hydrogencarbqy s Wded 1§ phtNDel or gani ¢ | ayer, and the resulting

emul sion f ¢ 5 tes—to Celite filtration. The filtrate was

di luted witiPdi et her @nhdepratestion ed aqueous ammoni um chl ori de. The
organic |l ayer was dried over anhydrous magnesi um sul fate and concentr at ed.
The residue was p®ified by silica gel colum chromatography, to give 6. 15
g of the title conpou;igas a R?Ie yel | g 0|I 'H-NNB (CDC13) 8: 3.67 (t,

J=6.4Hz, 2H) 4. datipne. g 8hzy! 1H) 7. 19 (dd, J=2.6,
V$-|=|z-—1-r=|)>Ex°arrpNéJ

8. 8Hz, 1FDFQN
3-3-[2-(2,4-Dic ophenoxy) et hoxy] phenyR*2i\sesf opoxypr opanoic acid C ~
0~0 ~ CO2H Cl ~ i 0 190 ngy of 1-(2-Bronoet hox}#f- 2, 9- di chl or obenzene, 100 ny
of ethyl 3-(3-hydt®kyphenyl) - 2-i sopr opoxypr opanoat e and110ng of pot assi um
carbonate were digsol vedin N, N-di net hyl formam de, and the m xture was
stirred overnight|at 60C The Rxgaction sohptlon was diluted with saturated
aqueous annnniuwn*M)dmﬁGﬂoaanﬁi '%Q The organic | ayer was washed
W th saturated aw tedvgqueous sodi um hydr ogen
carbonate ( x2 ) ar®) hydiolyslst ed a Um chloride, dried over anhydrous

sodi um 155 sul fate and concentraﬁed. The residue was dissolved in 9 m of
met hanol, and 1 m of 5N-sodi um hydroxi de was added thereto, and the

m xture was stirred g; room tenperature for 2 éﬁt . The reaction, mxture
was neutr affzed W t h 1N- by o 8-ME . _ﬂg Ytlegnwi =t h acet at e.
The organicg & Méé'ﬂﬁ' 3 r @ 0 &%m&g1sulfa& 3B%Eghtrated.

The residue waggpurified by silica gel,gol um chronatography to give 83.6
ng of the title conpound inthe 4. 1 ~ 1:2 hexane- et hyl aceta%e fraction.
"N-NMR (CDC13) 8:,1.02 (d, J=6.0Hz, 3N) 1.16 (d, J=6.0Hz, 3H) 2.93 (dd,

J=8.2, 13.8Hz, Hj 31)1\20§,q¢ J 3 8, 13 8H&, 1B 3.55 (sept, J=6.0Hz, 1H) 4.
14 (dd, J=3.8, 8 @ MB-8I\w6.89 (m 3H) 6.95 (d,
1H)

J=8.8Hz, 1H) 7. 182i 'ﬁ?dmeS%I:"D 7 Sﬂx;( e 8Hz,

wherein each symbol represents a group as described above; Hal
represents a halogen; PhtNOH represents N-hydroxyphthalimide;
and -NCO represents an isocyanate group.

The compound represented by the formula (2d) can be obtained
by halogenation of the compound represented by the formula (1d).

The reaction condition follows the production example of
the formula (4a) in Production example A.

The compound represented by the formula (3d) canbe obtained
by causing N-hydroxyphthalimide to act on the compound
represented by the formula (2d).

The reaction condition is not particularly limited, and
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M5 me(ESI) 435 (MNa+) Exanple 34.
3-3-[2-(4-Trifluoromet hyl phenoxy) et hox~r] phenyl 2-i sopr opoxypropanoi ¢ _acid
Production exanpl e 34a) 1-(2-Bronoethoxy)-4-trifluoronethylbenzene FF F ~Br
0 A suspension of 5.0 g of 9- hydr oxybenzotrifluoride, 17.4 g of 1,

2-di bronoethane and 2 . 6 g potassiunICarbonate in acetone (100 m ) was
heat ed under reflux for 3 da S. reaction so tion va qbl Eeg {th

wat er andtg%h9¢ifﬁﬁﬁ%uQ9“ CBPGHH €y al8F %ﬁ%m %he mn?ﬁ sat ura §h
aqueous sodi um hydrogen ca rbonate 156 ni um chl ori de
x2 ) , dragdneyBanahnyBEBEBOSodPERAPELPE at lﬂﬁ iﬁ??é The resi due (

was purified b I I I h
conpound asNadimé'éh'yi%g%%am‘iﬁeﬁ”“wc r% 4y IE‘éoé‘é ?Iﬂ%ﬁaamg ok 4 s
(t, J=6.4Hz) 2H) 6.98 (d, J=8.4Hz, éH%? {? Ig 34hb)
3-3-[ 2- (4t¢trﬁhuér@ﬁﬁrﬁy| 9ﬁeh%%<l§r§%? y“)*b% rI%eo;?r 6‘0 SFosgﬁgp 8%acid FF
F~I ~OCOHpI ~2z i 0 Using 1-(2-bronoethox 4-trifluor lebenzene

t he t|tlel¢bhpémnéa%§§nébﬁalﬁ@ﬁlPﬁ FﬁébQQﬁEenaﬁﬁéﬁSﬁ%“@eSéFBBEE h Exanpl e

33c).
cesium carbonate, lithium hydride, sodium hydride, potassium

hydride, triethylamine, N,N-diisopropylethylamine or
tributylamine at a temperature from 0°C to 150°C.

The compound represented by the formula (4d) can be obtained
by deprotection of the phthalimide group of the compound
represented by the formula (3d).

The reaction condition is not particularly limited, and
for example, hydrazine, N-methyl hydrazine and the like may be
caused to act in a solvent such as methanol, ethanol, propanol,
dimethylsulfoxide, N,N-dimethylformamide,
N-methylpyrrolidone, dioxane, tetrahydrofuran or toluene at a
temperatures from 0°C to 150°C.

Thecompoundrepresentedbytheformula(5d)canbeobtained
by amidation of the compound represented by the formula (44d),
and hydrolysis of the ester in the molecule.

The reaction condition for amidation is not particularly
limited, and it can be achieved by causing an appropriate
carboxylicacidtoactinasolventsuchasN,N—dimethylformamide,
N-methylpyrrolidone, dioxane, tetrahydrofuran, toluene,
dichloromethane or chloroform, in the presence of a condensing

agent such as diphenylphospholylazide,
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M5 me(ESI) 435 (MNa+) Exanple 35.

3-3-[2-(4- Cycl ohexyl phenoxy) et hoxy] phenyl 2-i sopr opoxypr opanoi ¢ aci d
Producti on exanpl e 35a) 1-[2-(Benzyl oxy) et hoxy]-4-cycl ohexyl benzene ~ ~ 0~0
A suspension of 2. 5g of 4-cycl ohexyl phenol, 3.0g of benzyl 2-bronoethyl
ether and 2.9 g of potassium carbonate in |57 N, N- di et hyl f or mam de (50
m) was stirred_at 60C for 23 hours. The reaction solution,was diluted with
Wl er anddEhyY1BREPRIE1VHHABIGENPE FAGUF AR NASAEHOM L idge uFRFed
aqueous potassi um carbonate and saturated annnniun1ihloride,(x2), dried
over anhyBR88sSY68i am SaiehbylamdneonteNr AateGPrPRYILEEYEGBINEs purified by

silica gel c¢olum chromatography, to give 3.9 g of the title conmpound as a
col or | esstgitputylLanires Ci%gg‘)‘mé?ydf. NCarpoNAteS Ay RO AR S W hyrrogap
2.39-2.48 ( 1H) 3.82 (t, J=4.8Hz, 2H) 4. .13 gt J=z4.8Hz, 2H) 4.63 (s, 2H)
6. 83- 6. 8806%02 e7afgay tenperatusg) #o9507C380 P05y Producti on exanpl e
35b) 1-(2-Hydroxyet hoxy)-9-cycl ohexyl benzene OOH 3.2 g, of

1- [ 2- ( Benzy| 03N ERGEFOB- €GLHoheRy | HeRYERO LY de%@%%Vé@l R 1 fheof

et hanol, and 300 ng of 20% pal | adi um hydr oxi de_was added, and the m xture
was stirrBEOHHCESSR eRAPRE AU SNFndOrMHyar b4dA) ad PrFGRRYE 18y e28MRdGrs. The
catalyst was filtered off and washed with ethyl acetate. The filtrate was
evaporatef; and the residue was subjected to azeotropy with tol uene (x2) ,
to give 2. 34 of the title conpound as_a color]ess solid. '"H NVR (CDC13)
8. 1. 17-1.44 Thf cempoyndgeprssenhedshy thedponin () pap ke ghtpineg=p. 4Hz)

158
by imitation of the compound represented by the formula (4d)

followed by hydrolysis of the ester in the molecule.

The reactioncondition for the iminationisnot particularly
limited, and it can be synthesized, for example, by causing an
appropriate carbonyl compound such as ketone or aldehyde in a
solvent suchasmethanol, ethanol, propanol, dimethylsulfoxide,
N,N-dimethylformamide, N-methylpyrrolidone, dioxane,
tetrahydrofuran or toluene at a temperature from 0°C to 150°C.
An acid such as acetic acid, trifluoroaceteic acid or hydrogen
chloride may also exist.

The reaction condition for hydrolysis corresponds to that
of the production example of the formula (1lla) in Production
example A.

The compound represented by the formula (7d) can be obtained
by treating Y-NCO with the compound represented by the formula
(1d) to form a carbamate, and hydrolyzing the ester in the
molecule.

The reaction condition for synthesis of the carbamate is
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2H) 4.27 (t, J=6.4Hz, 2H) 6.82-6.87 (m 2H) 7.11-7.15 (m 2H) Production
exanpl e35c) 1- ( 2- Bronpet hoxy) - 4- cycl ohexyl benzene O-Br The conpound of
Producti on exanple 3c) was synthesized in the sanme manner as described in
Production exanple 33b). "H NWR (CDC13) 8: 1. 17-1.44 (m 5H) 1.70-1.90 (m
5H) 2.40-2.50 (m 1H) 3.62 (t, J=6.4Hz, 2H) 4.27 (t, J=6.4Hz, 2H) 6.82-6.87
(m 2H 7.11-7.15 ( 2H) Exappl e 35d) |, , ,

3- 3- [ 2- (41QfcPBREAGH ﬁéhuxlya%%%%]aawfeﬁﬁ oap L RGHILYSoBUNeR ES Y &1 0~0 -~
COZH ~ i 0 Using 1-(2-bronoethoxy)-4-cycl ohexyl benzene, the title conpound
was obt ai @& Ctifes & REN PEEF 1 AENQOF Y Irtch Y kanBdbe @ c33) a so lyaiR
(CDbC13) b: 1.02 (d, J=6.0Hz, 3H 1. 16 (d, J=6.0Hz, 3H) 1. 19-1.45 (m 5H)
1. 70- 1. 90sush 3K) tetrahydsofuramHtodugne dgthpegor, dioxgne atHR 3. 12 (dd,
J=4.0, 14.OHz, 1H) 3.54 (sept, J=6.OHz, 1H) 4. 13 (dd, J=4.0, 8.4Hz, 1H)
4.30 (brstemppretagzres fopm ) Calpe 25P1Cr 16 (m) 2H) 7.19-7.24 (m) 2H) M
me(ESI) 449 (MNa') Exanple 36, 3-3-[2-(4-Cyc|opentylghenoxy)ethoxx}phenyl
159  2-i sopr oPR¥EREHAREI condi bl gn SQudtY HiP e reagpayn corresponds

1- ( 2- Br onoet hoxy) - 9- c¥lcl opentyl benzene O-Br '
to that of the production example of the formula (1lla) in

Production example A.

The compound represented by the formula (8d) can be obtained
by causing Y-NCO to act on the compound represented by the formula
(1d), thereby forming a carbamate, followed by alkylation by
causing Ry;—-Hal to act thereon, and hydrolysis of the ester in
the molecule.

The reaction condition for synthesis of the carbamate
corresponds to that of the production example of the formula
(7d) in Production example D.

The reaction condition for alkylation corresponds to that
of the production example of the formula (4a) in Production
example A.

The reaction condition for hydrolysis reaction corresponds
to that of the production example of the formula (l1la) in
Production example A.

The compound representedby the formula (10d) canbe obtained
by treating N-hydroxyphthalimide with the compound represented
by the formula (9d), followed by deprotection of the phthalimide
group.

The hydroxyphthalimidation can be conducted in accordance
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Usi ng cycl opentyl phenol, the title conpound was obtained in the sanme manner
as described in Production exanples 35a), 35b) and 35c). 'H- NMR (CDCl13) S
1.48-1.84 (m 6H 2.00-2.08 (m 2H) 2.90-2.98 (m 1H) 3.63 (t, J=6.4Hz, 2H)
4.27 (t, J=6.4Hz, 2H) 6.83-6.86 (m 2H) 7.14-7.18 (m 2H) Exanpl e 36b)

~3- 3-[ 2- (4- Cycl ohexyl phenoxy) et hoxy] phenyl - 2i sopr opoxypropanoic acid i ~ ~
0~0 ~ CO2H ~.i Q0 Usjng 1- (tﬁ-brom)et hoxy)-9-cy%ope3§éyl benzene, the title '
conpound WHSTOHNS MaFUMEthe &the hfnrer? U rdebcrih®d i n Exanpl e 33c) . M
m a (ES | ) 435 (MNa+), Exanpl e 37. )

3- 3-[ 2- (9- t - Bul he prRArbAA LRI I PT TR bpohe FPEF&FECRIECFR Wadduct i on
exanpl e 37a) 1-(2-Bronoethoxy)-4-t-butyl benzene 160 ~ O-Br Using
O-t-butyl ﬂf>er¥6’|e, arRduGtian SHRATRAR UaottQmmeY d nl4he darke G s
described in Production exanples 35a) , 35b) and 35c) . 'H NWR (CDC13) 8:
1.31 (s, SMRTRIEARt, J=6.4Hz, 2H) 4.29 (t, J=6.4Hz, 2H) 6.84-6.89 (m 2H)

7.30-7.34 (m 2H) Exanple 37b) )
3-3-[2- (4-t-Bufhe ﬁﬁé‘ﬁ@i@?ﬁé%%)@ﬁ%f&ﬂ/‘l’?iF§(§|6’rr6b’d>@yb1r36b)aﬁ6ﬂé’eeﬂ,t?tcflned

by amidation of the compound represented by the formula (10d)
followed by hydrolysis of the ester in the molecule.

The reactioncondition corresponds tothat of theproduction
example of the formula (5d) in Production example D.

The compound representedby the formula (12d) canbe obtained
by the imination of the compound represented by the formula (10d)
followed by hydrolysis of the ester in the molecule.

The reactioncondition corresponds tothat of the production
example of the formula (6d) in Production example D.

The compound representedby the formula (14d) canbeobtained
by imination of the compound represented by the formula (13d).

The reactionconditioncorresponds tothat of the production
example of the formula (6d) in Production example D.

The compound representedby the formula (15d) canbe obtained
by alkylation of the compound represented by the formula (14d)
with Y-L-Hal.

The reactionconditioncorresponds tothat of the production
example of the formula (3a) in Production example A.

The compound representedbythe formula (16d) canbe obtained
by imination of the compound represented by the formula (13d)

with Y-Q,-NH,, and followed by hydrolysis of the ester in the
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~0~0 ~ COZH ~ i 0 Using 1-(2-bronoethoxy)-9-t-butyl benzene, the title
conpound was obtained in the sanme manner as described in Exanple 33c). M
m e(ESI) 423 (MNa+) Exanple 38.
3-3-[2-(4-1sopropyl phenoxy) et hoxy] phenyl - 2i sopr opoxypr opanoi ¢ aci d
Producti on exanpl e 38a) 1-(2-Bronoethoxy)-4-isopropyl benzene ~ O-Br Usi ng
9-isopropyl phenal, the title conpound was obtai ned in the sanme manner as
descri bedMA & Pd@uct i on exanpl es 35a), 35b) and 35c). 161 ' H NMR (CDClS)
8: 1.23 (d, J=6.8Hz, 6H) 2.87 (sept, J=6.8Hz, 1H) t =6. 4Hz, 2H)
4.27 (t, J=6.4Fpe r@ﬂ)cteoslsccmceletﬂ(qn C<2r—§e$p<113d~°ft97cf(a}ﬁ<>§ﬁ)‘l mfetlslsb)
3-3-[2-(9-1sopropyl phenoxy) et hoxy henyl2 |sopropoxypropan0|c acidi ~ ~
0~0 ~ Co2igxample il -HemBraoéiHoxy) PAaRsEAepy issamrdee Dthe title
conpound was obtained in the same nmanner as described in Exanple 33c). M
n e(ESl) £39euia Pr oBugiisian sxample E

3- 3-[ 2- (Phenoxy) et hoxy] phenyl - 2i sopr opoxypr opanoi ¢ aci d

H1
1 Y-L-80,-Hal -
H‘N"T@M—J—W kN VA SOZN T @ —J-w

RX,o 2) hydrolysis
1e

wherein each symbol represents a group as defined above; and
Hal represents a halogen.

The compound represented by the formula (2e) can be obtained
by sulfonamidation by causing Y-L-S0;-Hal to act on the compound
represented by the formula (le), and hydrolyzing the ester in
the molecule.

The reaction condition for synthesis of sulfonamide is not
particularly limited, and it can be achieved, for example, by
causing an organic base such as pyridine or triethylamine to
act in an organic solvent such as dichloromethane or chloroform
at a temperature from 0°C to 150°C.

The reaction condition for hydrolysis reaction corresponds
to that of the production example of the formula (lla) in
Production example A.

General production example F

R, Ean? asyngtric
¥ aldol reaction
o { oo + Ly -

1f 2§ O
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| ~0~0 ~ CO2H ~ i 0 Using 2-(bronoet hoxy)benzene, the title conpound was
obtained in the sane manner as described in Exanple 33c). NB m e(ESI) 367
(M\a') Exanple 90. 3-3-[2-(4-Fluorophenoxy) et hoxy] phenyl -

| sopr opoxypropanoic acid F 0~0 ~ COzH ~ i 0 162 Usi ng

1- (2- br onoet hoxy) - 9-f | uor obenzene, the title conpound was obtained in the
sane nmanner as described in Exanple 33c). Msm a (ES1 ) 385 (M\at)
Exanpl e 41. 3- nzyloxy)ethoxy]phenyl 2|sopr 0 noi ¢ acid 0~0

~ CQZH ~ i ~ @x¥r onogt Roki | ] benzf£ tormpound
was obt ai n&d anner nnﬁ s &ﬂﬁqﬁﬂ &l 3¢). NB m e(ESI)
381 (MWNa') Ex q 2 usopropo phenylpr.s- @] pr opanoi c
Sdi o L coora OH o ?e&@tt(»%n 4
1) hydrolysis R,
—_— cg—<:::3>nn—l—vv
. 5
2 terif
) esterifying 55
Dote o Pato Rx, R, -
R " Q\)VQ M—Lw
- Y/ 4 £ 3 s
2Y-QH 8 hydrolysis
fluorination, Re=0H 9 — " o 11f
hydrolysis [:::::;;- =F 10f

wherein each symbol represents a group as defined above; and
t Ox* represents an Evans aldol asymmetric auxiliary group

(chiral oxazolidinone), Le represents a leaving group such as
halogen or sulfonate; and symbol * represents an asymmetric
carbon.

The compound represented by the formula (3f) canbe obtained
by treating the compound represented by the formula (2f) with
the compound represented by the formula (1f) in an Evans
asymmetrical aldol condition.

The reaction condition is not particularly limited, but
for example, the reaction is conducted in a solvent such as
dichloromethane, chloroform, dioxane, tetrahydrofuran or
toluene, in the presence of a base such as triethylamine or
diisopropylethylamine, at a temperature from 0°C to 150°C.

The compound represented by the formula (4f) can be obtained

by sulfonylationof the compound representedbythe formula (3f),

110



Usi ng 3- phenyl propyl brom de, the title conpound was obtained in the sane
manner as described in Exanple 33c). Ms me(ESI) 365 (MNa+) Exanple 43.

2- 1 sopropoxy- 3-[ 3- ( 3- phenoxypr opoxy) phenyl ] propanoi ¢ acid 0~0 ~ COZH ~ i ~
i 0 Using 1-(3-bronopropoxy)benzene, the title conpound was obtained in the
sanme manner as descri bed I n Exarrple 330) 163 "H- NMR (CDC13) 8: 1.01 (d,

J=6.0Hz, 3H) 1.15 (d, J= I(]&umt J=6.0Hz, 2H) 2.90 (dd,
J=8.8, 13fgHAprvad f@d(%‘f}lOJl— ethfssS‘ ONgfE GIHRP(sept, J=6.0OHz, 1H)
4.10-4. 19 (m 5H) 6. 89- 6.78-6,85 (m 3H) 7.20 (t, J=8.2Hz,

1H) 7.25-7.31 The Q*FECMSOW%?E@Wl‘?s%lf%wl\%%f@%ﬁ‘ﬂ@m&S not
3-(3- [3 (2, 4-Dichl orophenoxy) propoxy] phenyl } 2-i sopr opoxypr opanoi c aC|d a ~
0~0 | ~ CpeAtdcularly %m@e@(snsr%’%p%ﬁa& + 201G e Behdfr@sk Pt he
title conpound was obtained in the sane manner as described in Exanple 33c)
. M5 il e( ESER 44y @mqupqgg%ﬁgngl4§hlorlde, tosyl chloride,
ol & sttt PobenzenesuLtoryl BriEELGe and PhaPPIYd R e divans RGP YPr e
as dichloromethane, chloroform, dioxane, tetrahydrofuran,
toluene or pyridine, in the presence of a base such as trimethyl
amine, diisopropylethylamine, pyridine or
N, N~dimethylaminopyridine, at a temperature from 0°C to 150°C.

The condition for reduction is conducted in a solvent such
as methanol, ethanol, propanol, dimethylsulfoxide,
N,N-dimethylformamide, N-methylpyrrolidone, dioxane,
tetrahydrofuran or toluene, in the presence of a metal catalyst
such as palladium carbon, platinum oxide or Raney’s nickel, in
hydrogen atmosphere, at a temperature from 0°C to 150°. A base
such as sodium acetate, potassium acetate or pyridine may exist
as the case requires.

The compound represented by the formula (5f) can be obtained
by hydrolysis of the compound represented by the formula (4f),
followed by esterification of the carboxyl group.

The condition for hydrolysis reaction is not particularly
limited, and for example, it canbe achieved by causing an aqueous
solution of lithium hydroxide, sodium hydroxide, potassium
hydroxide and the like to act in a solvent such as methanol,

ethanol, propanol, dimethylsulfoxide, N,N-dimethylformamide,

N-methylpyrrolidone, dioxane or tetrahydrofuran, in the
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0~0 ~C¥Hi ~i 0 0 OH Using

1-[9- (3- bronopropoxy) - 2- hydr oxy- 3- pr opyl phenyl ] - 1- et hanone, the title
conmpound was obtained in the same nanner as described in Exanple 33c). M
m e(ESI) 481 (MNa+) Exanple 46. 3-3-[2-(2, 4-Di chl orophenoxy) et hoxy] phenyl -2
169 et hoxypr opanoi ¢ acid Production

exanpl e46a) Et hyl (E, Z) - 3-[ 3- (benzyl oxy) phenyl ] - 2et hoxy- 2- propenoate Bzl O ~ ~
CO2Et | 3.BEHNE hydqr@igerh BRyPHASEhEPY P} 1oned hox ViR S L WS Wk ol ved
in tetrahydrofuran, and 520 ng of 60~ sodium hydride was added, and the

m xture wads Gt rkP t&r 10 minutes . A solution of 2.5 g of

3- benzyl oxybenzal dehyde in 10 ml of N, N-di nethyl formam de was added and the
m xture was stifheedeagéinngheaditdont pperatarefiThbipraési batni xture

wasdi |l uted wit het hyl acet ate. Sat urat edaqueoussodi um hydr ogencar bonat e was
added to toRrorgaaely é)iélri,teéimdatl@efcrl’e§alaﬂlpﬁg,ei@l@ﬁméef@)@hia@lvﬂﬁs famj ect ed
to Celite filtration. The filtrate was diluted with diethyl ether and

sat ur at ed SHpRRLS, dhonieatidld @ del ky ITha lgdgarsiuch @geri ogesnaditias ,over
anhydrous magnesi um sul fate and concentrated, to give 9.5 g of the title

conpound. Rr angh drgopirerask) ortigzyl bromide in a solvent such as

2- et hoxy- 3- (3hydr oxyphenyl ) propanoate HO ~ co2Et 9.5 g of Ethyl

(E, 2) - 3- [ g Weangd ox@bipnlyl [prepaityy - dmethylsulfoxide,
N,N-dimethylformamide, N-methylpyrrolidone, dioxane,
tetrahydrofuran or toluene, in the presence of a base such as
lithium hydroxide, sodium hydroxide, potassium hydroxide,
lithium carbonate, sodium carbonate, potassium carbonate,
cesium carbonate, lithium hydride, sodium hydride, potassium
hydride, butyl lithium, methyl lithium, lithium
bistrimethylsilylamide, sodium bistrimethylsilyl amide or
potassium bistrimethylsilylamide at a temperature from 0°C to
150°C.

The compound of the formula (9f) can be obtained by treating
an alkylation agent containing epoxy represented by the formula
(6f) or the formula (7f) or the likewith the compound represented
by the formula (5f), and opening the epoxy group with phenol
represented by (8f) and the like.
The reaction condition for alkylation of the formula {6f),

the formula (7f) or the like is not particularly limited, and
for example, it can be achieved by conducting the reaction in

a solvent suchasmethanol, ethanol, propanol, dimethylsulfoxide,

N,N-dimethylformamide, N-methylpyrrolidone, dioxane,
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propenoate was di ssolved in ethyl acetate, and 450 ng of 10~ pall adium
carbon was added thereto and the m xture was stirred overnight at room
t enper ature under hydrogen at nosphere. The reaction solution was filtered
through Celite and the filtrate 165 was evaporated. The residue was
purified by silica gel colum chromatography, to give 3.7 g of the title
conpound in the 5:1 hexane-et h}lll acetate fraction. 8: 1. 16 (t, J=7.2Hz,
3H) 1.23 (detrpwdnefhu) ox §9lpeng, (A Ph§ Bresenerycfiarbasegsueh asiH)
3.61 (dq, J=7.2, 9.2Hz) 1H) 4.02 (dd, J=5.6, 7.6Hz, 1H) 4.18 (g, J=7.2Hz,
2H) 5. 14 (Isithimgm drgbeds i ( rgodipgm ey iz ( iotags sy hgl|gxids, 1H) 7. 15
(t, J=8.0Hz, 1H) Exanple 46c) ' .
3-3-[ 2- (2,14 1 gl craopteiisy) eadibhy praaranate h dRIPabi @ It @, ~ 0~0 ~
COzH Cl ~ i 0~ Using 1-(2-bronoethoxy)-2, 9-di chl orobenzene and et hyl
2- et hoxy- 3€SBLHY @13 | Jptdaanohyerife. t 5ofeun drpduide wasotohtsiuted in
the same manner as described in Exanple 33c). M5 nmle(ESI) 421 (M\ai)
Exanpl e 4hydeizig 2wt yik i ¥ thorue gt e ol iatnho iyl t8Hamy | 2- et hoxypr opanoi ¢
acid FF F ~~0 COHO | ~z i Using _ ' _ .
1- ( 2- br ondEitsHosdme it ks 1 Ul hyE dskinie du s thiana iy les idompomirte was  obt ai ned
in the same manner as described in Exanple 96¢c). Msm_a (ES | ) 421 (Ma
') Exanpl €4 ssign [gigeigaiuiadl pirenale )at meeiyhdyleideat a
temperature from 0°C to 150°C.
The reaction condition for the treatment of the formula
(8a) is not particularly limited, and for example, it can be
achievedbyconducting the reaction inasolvent suchasmethanol,
ethanol, propanol, dimethylsulfoxide, N,N-dimethylformamide,
N-methylpyrrolidone, dioxane or tetrahydrofuran, in the
presence of 0.0001 to 1.0 mole equivalent of a catalyst such
as potassium carbonate, triethylamine or cesium fluoride at a
temperature from 0°C to 150°C.
The compound representedbythe formula (10f) canbe obtained
by fluorination of the compound represented by the formula (9f),
followed by hydrolysis of the ester in the molecule.
The reactioncondition for fluorination is not particularly
limited, and for example, it canbe achievedby treatinga reagent
such as diethylaminosulfate trifluoride in a solvent such as
dichloromethane or chloroform, at a temperature from 0°C to
150°C.
The condition for hydrolysis reaction is not particularly

limited, and forexample, it canbe achievedbytreatinganaqueous
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et hoxypropanoic acid i 0~0 ~ COZH 0. Using
1- (2- br onoet hoxy) - 4- cycl ohexyl benzene, the title conpound was obtained in
t he sane manner as described in Exanple 96¢) . M5 nie(ESI) 435 (M\a+)
Exanpl e 99. 3-3-[2-(9-Cycl opentyl phenoxy) et hoxy] phenyl - 2et hoxvpr opanoi ¢
acidi 0~0 ~ CO2H I i O~ Using 1-(2-bronoethoxy)-9-cycl opentyl benzene, the
title conpound was obtained in the sane manner as described in Exanpl e 46¢c)
. M5 il e( ESIYut4pn (¥Na Dtheuanplyslmxide, sodium hydroxide, potassium
3-3-[2-(9-t-Butyl phenoxy) et hoxy] phenyl - 2et hoxypropanoic acid i |I 0~0 ~ COzZH
o~ Usi ng hydrasisioenHokhs -gike But §| dehveine sudheasi n¢thapepougid ams! /
obtained in the sane manner as described in Exanple 46¢c). M5 nie(ESI) 409
(MNa' ) 16Ppropanol, dimethylsulfoxide, N,N-dimethylformamide,

N-methylpyrrolidone, dioxane or tetrahydrofuran, in the

presence of hydrogen peroxide solution at a temperature from

0°C to 150°C.

The compound representedby the formula (11f) canbeobtained
by hydrolyzing the ester in the compound represented by the
formula (9f).

The condition for hydrolysis reaction is not particularly
limited, and for example, it canbeachievedbytreatinganaqueous
solution of lithium hydroxide, sodium hydroxide, potassium
hydroxide and the like in a solvent such as methanol, ethanol,
propanol, dimethylsulfoxide, N,N-dimethylformamide,
N-methylpyrrolidone, dioxane or tetrahydrofuran, in the
presence of hydrogen peroxide solution at a temperature from

0°C to 150°C.

General production example G

formylation Ry Ox3
Boc—N-T Ha] ———>  Boc—N- CHO -+ L—Tr/
Rx, Rx, 5
28 3g

1g
Evans asymmetric

aldol reaction ¢ R ox¢ 1) sulfonation
S BOC“'N"T —-
RXx, ¥ 5 2) reduction

4 OH
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Exanpl e 51. 3-3-[2-(9-1sopropyl phenoxy) et hoxy] phenyl -2 et hoxypropanoi ¢ acid
I ~~0~0 ~ CO2H (i O~ Using 1-(2-bronoethoxy)-9-isopropyl benzene, the
title conpound was obtained in the sane manner as described in Exanpl e 46¢)
. M5 me(ESI) 395 (MNa i) Exanple 52.

3-{3-[2-(2, 4-Di chl orophenoxy) et hoxy] 4met hoxyphenyl } - 2-i sopr opoxypr opanoi ¢
acid Production ex?nple 523& Et hyl f:%yd¥gioxy 4 nethoxyphenylh

ﬂﬁﬁng

2 (di et hoxyphoggho 2~Sqprippoxyacet ate t he t Ie und was obt ai ned
in the same naﬁﬁér a descr?bqy |n Fx Wéfﬁ Hg 997 (d, J=6.OHz, 3H)
1. 16 (d, J=6.0OHz, 3H) 5g 23 (t, Oiﬁstlz)nss (dd J=8.B8 14. 0z, 1H)
2.91 (dd, J=4.8, 14.OHz, 1H) 3. 45 23.55 (m 1H) 3.87 (s, 3H) 4.01 (dd)

J=4.8, 8. 4rz 1H) 4. 14-4.20 (m 2H) 5. 55 (s, 1H) 6.70-6.78 (m| 2H) 6.84
(d, J=2. cm;bon dioxide HP) congensazlors

Q
\ﬁL44al 2 R, \ﬁL4)H
Y'L‘OLN—T |
2) hydrolysis Rx, 2) hydrolysis
g

wherein each symbol represents a group as defined above; Ox*
represents an Evans aldol asymmetric auxiliary group (chiral
oxazolidinone); Le represents a leaving group such as halogen
or sulfonate; and symbol * represents an asymmetric carbon.

The compound represented by the formula (2g) can be obtained
by formylation of the compound represented by the formula (1lg).

The reaction condition for formylation is not particularly
limited, and for example, it can be achieved by treating butyl
lithium in a solvent such as dioxane, tetrahydrofuran or
dimethoxyethane, followed by reacting N,N-dimethylformamide,
N-formylmorpholine and the like at a temperature from -78°C to
0°cC.

The compound represented by the formula (4g) can be obtained
by causing the compound represented by the formula (3g) to act
on the compound represented by the formula (2g) in Evans
asymmetric aldol condition.

The Evans asymmetric aldol condition corresponds to that
of the production example of the compound represented by the

formula (3f) in General production example F.
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Exanpl e 52b)

3-{3-[2-(2, 4- D chl or ophenoxy) et hoxy] - 4net hoxyphenyl } - 2-i sopr opoxypr opanoi c
acid 168 c ~0~0~C2HCA MO I i O Using

1- (2- br onoet hoxy) - 2, 4- di chl or obenzene and et hyl

3- (3- hydr oxy- 4- et hoxyphenyl ) - 2-i sopr opoxypr opanoate, the title conpound

was obtained in the same manner as described in Exanple 33c). 'H NWR
(CDC13) 8: 1.(0bh¢ gompegndrep3penterbby dhejtarnyda (3p) carBbe cédaineg o,
14.OHz, 1H) 3.07 (dd, J=4.0, 14.0Hz, 1H) 3.56 (sept, J=6.0Hz, 1H) 3.84 (s,
3H) 4. 13bydl fenylptigpropg thergomp@mdiragreaenief by @ fermubp (@933 (d,
J=l.2Hz, 1H) 6.91 (d, J=I.2Hz) %Eé 6.98 (d, J=8.6Hz, 1H) 7.18 (dd, J=2.6,

8. 6Hz, 1Hfot13wed, by=-ZegMetipH) thee SESEPN26S OMRAP): Exanpl e 53.
3-(3-[2-(4-Trifluoronet hyl phenoxy) et hoxy] - 9nmet hoxyphenyl } - 2-i sopr opoxypr opa
noi ¢ acid FF FIh® reaxyipm gongif jon fpysiHgdonylation corresponds to

1- (2-bronoet hoxy)-9-trifl uoronethyl benzene, the title conpound was obtai ned
in the safbataffekhaPrduetben axempdapifet Bepfornslar 4BSIDN $65erRNa+)
Exanpl e 54.

3- ( 3-[ 2- ( projiucsiory ephaRdRy Fet hoxy] - 9met hoxyphenyl } - 2-i sopr opoxypr opanoi ¢
acid

The reaction condition for reduction corresponds to that
of the production example of the formula (4f) in General
production example F.

The compound represented by the formula (5f) can be obtained
by hydrolyzing the compound represented by the formula (4f),
and esterifying the carboxyl group, followed by deprotection
of the amino group.

The reaction condition for hydrolysis corresponds to that
of the production example of the formula (5f) in General
production example F.

The reaction condition for esterification corresponds to
that of the production example of the formula (5f) in General
production example F.

As todeprotection of amino group, though themethoddiffers
depending on the employed protecting group, for example,
deprotection of t-butylcarbonyl group can be achieved by using
a solutionof anhydrous hydrochloricacid inmethanol, a solution
of anhydrous hydrochloric acid in ethanol, a solution of

anhydrous hydrochloric acid in dioxane, trifluoroacetic acid,

formic acid and the like.
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169 0-0

~ COZH MeO | / 0 Using 1-(2-bronoethoxy)-4-cycl ohexyl benzene,

t he

title conpound was obtained in the sanme manner as described in Exanple 52b
. M5 me(ESI) 479 (WMNa+) Exanple 55.

3-{3-[2-(4-Cycl opentyl phenoxy) et hoxy] - 4nmet hoxyphenyl } - 2-i sopr opoxypr opanoi ¢

acid/ 0~0 ~ COZH MeO0 | / 0O Using 1-(2-bronoethoxy)-9-cycl opentyl benzene,

the title

the title

conpound was obtained in the sane_nmanner as described i.n Exanp
52b ) . M5 m e{Esepmpesndngpnessigigs By s6e formula (7g) canbe obtained
3-{3-[2-(9-t-Butyl phenoxy) et hoxy] - 9met hoxyphenyl } - 2-i sopr opoxypr opanoi c
acid /| ~ byotgeat@pgHcrEbon AigXisiengnd- {2 bﬁéﬁny

representedbythe formula (6g) or treatingphosgene, diphosgene,
triphosgene and the like with the compound represented by the
formula (6g), togive acorresponding isocyanate, actingabenzyl
alcohol such as Y-L-OH so as to form a carbamate, and hydrolyzing
the ester in the molecule.

The reaction condition for synthesis of the carbamate is
not particularly limited, and it can be achieved in accordance
with the document (J. Org. Chem. 2000,66, 1035.), or can be
achieved by causing phosgene, diphosgene, triphosgene and the
like to act in a solvent such as dichloromethane, chloroform,
dioxane, tetrahydrofuran or toluene, in the presence of a base
such as triethylamine, diisopropylethylamine, pyridine or
N,N-dimethylaminopyridine at a temperature from 0°C to 150°C,
and thereafter causing a benzyl alcohol such as Y-L-OH to act
at a temperature from 0°C to 150°C. Alternatively, it may be
obtained by treating a carbonyldiimidazole with Y-L-OH in a
solvent such as dichloromethane, chloroform, tetrahydrofuran,
toluene or acetonitrile at a temperature from 0°C to 50°C, and
then causing the compound represented by the formula (6g) to
act at a temperature from 0°C to 50°C.

The reaction condition for hydrolysis corresponds to that
of the production example of the formula (10f) in Production

example F.
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compound was obtained in the same manner as described in Exanple 170
52b). ~9S nmfe(ESI) 453 (MNa') Exanple 57.
3-{3-[2-(4-1sopropyl phenoxy) et hoxy] - 4met hoxyphenyl } - 2-i sopr opoxypr opanoi ¢

acidi ~~0~0 ~ COZH MeO I ~ 0O Using 1-(2-bronoethoxy)-4-ispropyl benzene,
the title conpound was obtained in the sane manner as described in Exanple
52b). MS nie(ESl) 439 (IM\ai) | e 58.

3-{3-[2- (QeQBBP&hPéPQBﬁéHS%yFé?WgE9]Bhenyl}2-nethv|propanoic aci d

Producti on exanple 58a) E 3-(3-h droxyphenl
CO2Et i Using 3-Dbe zylox Lg%ﬂﬁﬂgeﬂyw 1@hd et hy

-2 nqﬁpylpropanoate HO I ~

2- (di et hoxy} o dWhas obtai ned in
the same ne descr|2bededu¢tFtDdeuct|on exaapl€s 46a) and 96b)
1h 2h
Q
OH ‘YTQ_Q2 —TL
1) Y-T  condensation ﬁ M W
D-
2) hydrolysis 3h

The compound represented by the formula (2h) can be obtained
by conducting Wittig-Horner-Emmons reaction on the compound
represented by the formula (lh) and reducing the resultant
compound. The condition for Wittig-Horner-Emmons reaction
corresponds to that of the production example of the formula
(10a) in Production example A.

The reaction condition for reduction corresponds to that
of the production example of the formula (10a) in Production
example A.

The compound represented by the formula (3h) can be obtained
by treating phosgene, diphosgene, triphosgene,
di-tert-butyldicarbonate and the like with the compound
represented by the formula (2h) in a solvent such as
dichloromethane, tetrahydrofuran or acetonitrile, in the
presence of a base such as pyridine, triethylamine or
4-dimethylaminopyridine, thereby generating an isocyanate, and
by treating Y-T-OH with the isocyanate, to give a carbamate,

and followed by the subsequent alkaline hydrolysis of the
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'H-NMR (CDC13) b: 1.15 (d, J=6.8Hz, 3H) 1.20 (t, J=7.2Hz, 3H) 2.62 (dd,

=7.6, 13.2Hz, 1H) 2.67-2.76 (m 1H) 2.96 (dd, J=7.2, 13.2Hz, 1H) 4.10 (q,
=7.2Hz, 2H) 5.28 (s, 1H) 6.66-6.70 (n) 2H) 6.72-6.75 (m 1H) 7.14 (t,
=6

. 8Hz, 1H) 17lcariyanmpl e 58b)
-{3-[2-(2,4-Dichlorop %ox%eth@‘g(é/%ﬁhenyl }-2net hyl propanoic acid Cl / \ ~
0~0 \ CQzZH C ~i/solé§)an 1-(2-bronoe od?(&}?mgegaghggl or obenzene and et hyl
3- (3-hydroxy-4-neth xf)gﬁényb) fZ2offeh Yy pr opanoat e, i thel Bimd und was
obtained in the%,agg{aranner as descrtbe® $¢°Exanmpl e 33c). M %e‘?ElS!tiag
391 (MNa+) Exanple 59. Productje, .
3-(3-[2-(4-Trifluoronethyl phenoxy) é&aﬂlﬁ’%@] @ghenyl } - 2- net hyl propanoi ¢ acid FF
F/ \ ~~0 COH\ 2 Using 1-(2-bronoethoxy)-9-trifluoronethyl benzene, the
title conpound was obtai ned iﬁix;he @?rre manner as described in Exanple

58b). ' H NMR ( )+8: pky 1 . J#6. 8Hz, 13 2.64 (dd, J=8 0, 13.6Hz) 1H)
2.72-2.81 (m 1 .05 (dd, ~8¢ 13. 6HA/ Iﬂa)tignso-4. 37 Q. 77- 6. 84
(m 3H) 6.99-7.04 (m 2H 7.39°7.24 (m FH-Z.93-7.¥8-
1i 3  OH
2j Rx

i 2) reductop HzN@ M 1 W

Rx q 2h
2 1
o
4 R
n + 1
,.qxa OH HZN@ 1 ) Condensat jqp
3ij TT—
2h 2) hYUroI_ys,s
sz Q1
et
n
Rx, R,
i N MLy,



VS (ESI) 391 (MNa+) Exanple 60.

3-( 2- (9- Cycl ohexyl phenoxy) et hoxy] phenyl } - 2net hyl propanoi ¢ acid 172 0~0
~ C02H ~ / Using 1-(2-bronoet hoxy)-9-cycl ohexyl benzene, the title conpound
was obtained in the same manner as described in Exanple 58b). M5 m e(ESI)
405 (MNa+) Exanple 61

3-(3-[ 2- (4 cIo etho hen net hyl propanoic acjd / 0~0 ~
Qe H ~i TP s g Eheh e STRAEE orpound
was obtalned |n the sane nann r as descrlbed in Exanple 58b) . M5 nfe(ESI)
391 (MN\&' )ngﬁﬁﬁﬁQ;quby the formula (2i). The reaction température 1is

3-(3-(2-(4-t- Butylphenox gethoxy]phenyl} 2met hyl propanoic acid / ~ 0~0 ~
CO2H ~ / LEF hoxy) -t-butyl benzene, the title

m e
3-[

Thecompoundrepresentedbytheformula(4i)canbeobtained
by reacting the compound represented by the formula (3i) and
the compound represented by the formula (2h), followed by
hydrolyzing. The reaction condition is not particularly
limited, and the condensing reaction can be achieved by treating
the compound represented by the formula (3i) with the compound
represented by the formula (2h) in a solvent such as
tetrahydrofuran or N,N-dimethylformamide, in the presence of
a base such as triethylamine or pyridine, and in the presence
of a condensing agent such as 1,1l-carbonyldiimidazole,
diethylcyanophosphonate or carbodiimide. The reaction
temperature is from 0°C to 100°C. The reaction condition for
hydrolysis corresponds to that of the production example of the
formula (lla) in Production example A.

General production example J

palladium )
coupling /¢¢/“TDH halogenation
Y-Hal + ¢/AOH . Y'/ —_—
1j 2] 3j
R
! Ox*
7 Ha . HO
Y % 5
4 5j
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compound was obtained in the same manner as described in Exanple 58b). M
me(ESI) 379 (MNa+) Exanple 63.
3-(3-[2-(4-1sopropyl phenoxy) et hoxy} phenyl }-2 173 nmet hyl propanoic acid ~ |
0~0 ~ CQZH Usi ng 1-(2-bronoet hoxy)-9-isopropyl benzene, the title conpound
was obtained in the same manner as described in Exanple 58b). M5 m e(ESI)
365 (MNa') Exanpl e 64.

3-{3-[2-(2, % Di chIorophenoxy)ethoxy]phe'v 2et propanoi ¢ acid Production
exanpl e 64a)) =likylation- hydr V oZa te HOl ~ CO2Et i
e hyI

Usi ng 3- benzy-oxybenrzatdehyd ypho phoryl)-2-ethyl acet ate,
the title qanﬁgumdlyassobtq{ned in t safre” nanner as described in

Producti on exanpl es 96a) and 46b). NNR (CDC13) 8 : 0.92 (t, J=7.2Hz, 3H)
1. 16 (t, J=7.2Hz, 3H) 1. 50-1.70 (m 2H) 2.53-2.60 (m 1H) 2.70 (dd,

J=6.4, 13.6Hz, 1H) 2 87_(dd, J 8 BriflRuditome thighe4. 08 (q) J=Z.2Hz, 2H) 5. 26
(s, 1H) 6.64-6_89 Fh ?@{$PHYFHWIdﬁ 14 (t —4=7.8 1%0 anpl e
u’ xye

69b) 3-{3-[2- oxy] pheny i d
& o
* 0
] 8j

palladium .
coupling ox¢ halogenation
_—9.. — a

A :::; R
Hal____ T ox¢ 1)Y-QH Q0 _ M-—LLVV

¥ o 2) hydrolysis

10j 11j

wherein each symbol represents a group as defined above; Ox*
represents an Evans aldol asymmetric auxiliary group (chiral
oxazolidinone); Tf represents a trifluoromethanesulfonyl
group; Hal represents a leaving group such as halogen or
sulfonate; and symbol * represents an asymmetric carbon.

The compound represented by the formula (3j) canbe obtained
by treating the compound represented by the formula (2j) with
the compound represented by the formula (13j).

The reaction condition is not particularly limited, and
for example, the reaction can be conducted in a solvent such

as methanol, ethanol, propanol, dimethylsulfoxide,
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174 Cl ~ 0~0 ~ CO2H C Using 1-(2-bronoet hoxy)-2, 9-di chl or obenzene and

et hyl 3-(3-hydroxy-4-nmet hoxyphenyl) - 2-et hyl propanoate, the title conpound
was obtained in the sane manner as described in Exanple 33c) . M5 nfe(ESI)
405 (MWNa+) Exanple 65.

3-~3-[2-(4-Trifluoromet hyl phenoxy) et hoxy] phenyl }-2-ethyl propanoic acid FF F
~0 ~COHO ~ 2 i Using 1-(2-bronoethoxy)-4-trifluoronethyl benzene, the
title conpbdhmfiies ropifnmegide + N medhy imirel idonges dliasangn Exanpl e
69b). 'H-NWR (CDC13) b : 0. 95 (t, J=7. 2Hz, 3H) 1. 53-1. 72 (m 2H)

57-2. 65 (Wptreydrofzgrymier yegugnelglr@;@e PIH)QSED% PéderEBOOOOQLBtGHZ 1H)
4. 29-4. 36 (m 4H) 6. 77-6. 82 (m 3H) 6.99-7.03 (m 2H) 7.18-7.23 (m 1H)
7.53-7.58 4. mpe RBUfValESE)oGZOPRIRE Pyal@d@np;féomeo 0001 to 0.5 mole

3-~3-[2- (9- Cycl ohexyl phenoxy) et hoxy] phenyl } - 2et hyl propanoic acid i 0~0 ~
COzH ~ i Emsivalent of a palladium catalyst such as

tetrakis (triphenylphosphine)palladium or

dichlorobis(triphenylphosphine)palladium in the presence of an
organic base such as triethylamine, N,N~-diisopropylethylamine,
butylamine or tributylamine at a temperature from 0°C to 150°C.

The compound represented by the formula (4j) can be obtained
by halogenation of the compound represented by the formula (3j).

The compound represented by the formula (6]) can be obtained
by causing the compound represented by the formula (5j) to act
on the compound represented by the formula (4j), followed by
hydrolysis.

The reaction condition for alkylation corresponds to that
of the production example of the formula (4a) in Production
example A.

The reaction condition for hydrolysis corresponds to that
of the production example of the formula (5f) in Production
example F.

The compound represented by the formula (8j) can be obtained
by trifluoromethanesulfonylation of the compound represented
by the formula (73).

The reactionconditioncorresponds tothat of the production
example of the formula (2b) in Production example B.

The compound represented by the formula (9j) can be obtained
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Usi ng 1-(2-bronoet hoxy) -4-cycl ohexyl benzene, the title conmpound was
obtained in the sane manner as described in Exanple 69b) . M5 me(ESI) 419
(MNa+) Exanpl e 67.

3-(3-[2-(4-Cycl opentyl phenoxy) et hoxy] phenyl } - 2et hyl propanoic acid i w ~ 0~0
~ CO2H ~ i Using 1-(2-bronoethoxy)-4-cycl opentyl benzene, the title conpound
was obtained in the same manner as described in Exaggle 64b})]e.f M5 nif e(ESI)

405 ( M\ja_,_})y@@h;‘ﬁcél%_coupling of the compound represented by t ormula
3-{3-[2-(4-t-Butyl phenoxy) et hoxy] phenyl } - 2et hyl propanoic acid i ~ ~ 0~0 ~
C02H ~ i U8JAg 1-{2-bronpet hoxy)-9-t-butyl benzene, the title conpound was

obtained in the sane manner as described in Exanple 64b% . M5 me(ESI) 393
( MNa+) Exanp|eT@@;eactloncondltloncorrespondstotjun:of he production

33 R e R R P e AR Y Pho it o 2Ramon 3o @ 176

The compound representedbythe formula (10j) canbe obtained
by halogenation of the compound represented by the formula (93) .

The reactioncondition corresponds to that of the production
example of the formula (4a) in Production example A.

The compound representedby the formula (11j) canbeobtained
by alkylation of the compound represented by the formula (107j)
with the compound of Y-QH, followed by hydrolysis.

The condition for alkylation reaction corresponds to that
of the production example of the formula (4a) in Production
example A.

The reaction condition for hydrolysis corresponds to the
production example of the formula (5f) in Production example

F.

General production example K

R; | lodizing reaction ‘ R,
Q3 M W  — Q; M __l_.* W
¥
1k ok
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\ ~0~0\ CO2H / Using 1-(2-bronoethoxy)-4-isopropyl benzene, the title
conpound was obtained in the sanme nmanner as described in Exanple 64b) . Ms
me(ESI) 379 (M\a;) Exanple 70.

3- 3-[ 2- (Phenoxy) et hoxy] phenyl - 2- et hyl propanoic acid / \ ~ 0~0 \ CO2H ~ /
Usi ng 1-(2-bronoethoxy)benzene, the title conpound was obtained in the sane
manner as described in Exanple 64b). MS me(ESlI) 337 (M\a;) Exanple 71.

3- 3- [ 2- (9- Fl uor ophe(iBxQ) phenyl - 2- et hyl propanoic acid F/ ~0~0 \ CO2H
~ [/ Using 1-62-bronnethoxy)-9-f orobenzene, the title conpound was
obt ai ned i paliddiumsane manner as dgscribed in Exanple 64b). M5 mle(ESI) 355
(MNai ) Exa&ahﬁnaz. 3-3-[2-(4-Be Ioxy)epﬂoxy]phenyl-2-ethy|propanoic aci d

177 |
M w
%

3k
oxidation
reaction
HO
R1
Q; M——w
¥
4K

wherein each symbol represents a group as defined above.

The compound represented by the formula (2k) can be obtained
by treating an iodizing agent with the compound represented by
the formula (1k).

The reaction condition is not particularly limited, and
for example, it can be achieved by treating iodine or an iodizing
agent such as N-iodosuccinimide in a solvent such as methanol,
ethanol, propanol, dimethylsulfoxide, N,N-dimethylformamide,
N-methylpyrrolidone, dioxane, tetrahydrofuran or toluene, or
a mixed solvent thereof, in the presence of a silver salt such
as silver sulfate, at a temperature from 0°C to 100°C.

The compound represented by the formula (3k) canbe obtained
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0~0 I % CO02H Usi ng 1-[ (2-bronoet hoxy) net hyl ] benzene,

obt ai ned

~ COzH ~i
t he same

Exanpl e 74. 2-Ethyl -3-[3-(3-phenoxypropoxy) phenyl ] propanoi ¢c acid 0~0 |

the title conpound was

I n the sane nmanner as described in Exanple 69b). M5 me(ESI) 351
(MNa+) Exanple 73. 2-Ethyl-3-[3-(3-phenyl propoxy) phenyl ] propanoic acid i
Usi ng 3-phenyl propyl bromi de, the title conpound was obtained in

manner as described in Exanple 64b). M5 mle(ESI) 335 (M\a+)

0

CO2H i i bYi aguling-an GHIATGFORY} N BepeBRRUNd He ieglcd ¥okhoure seapatitdhi ned

in the sane manner as described i n Exanpl e 64b).

MS me(ESI) 351 (M\a ')

Exanpl e 75ep3epsnted byotime dimndghdAéxy}pridporyeseasd L 2wl laddpanoi c

acid C ~0~01 ~ CO2H C Using 1-(3-bronopropoxy)-2, 4-di chl or obenzene,

title 178catalyst.

The reaction condition is not particularly limited, and
for example, it canbe achieved by causinganorganic zinc reagent
such as dialkoxymethylsilylmethylzinc to react in an ether
solvent such as tetrahydrofuran, in the presence of a palladium
catalyst such as palladium acetate or
dichlorophosphinoferrocene palladium, at a temperature from0°C
to 100°C.

The compound represented by the formula (4k) can be obtained
by oxidizing the compound represented by the formula (3k).

The reaction condition is not particularly limited, and
for example, hydrogen peroxide may be caused to react in a miexed
solvent of an alcohol solvent such as methanol, ethanol or
propanol and an ether solvent such as tetrahydrofuran, or in
a solvent of N,N-dimethylformamide at a temperature from 0°C
to 80°C.

Although compounds of the present invention can be
synthesized in the above methods, they may be also synthesized
in commonly used general organic synthesizing methods. As for
protecting groups for a hydroxyl group which may be used herein,
any hydroxyl groups are possible without limitation insofar as
they are protected by groups which are generally known as a
protecting group for a hydroxyl group in organic synthesis, and

specific examples of protecting groups for a hydroxyl group
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conmpound was obtained in the same manner as described in Exanple 64b). M
me(ESI) 419 (MNa +) Exanple 76.
3-{3-[3-(4-Acetyl -3-hydroxy- 2propoxyphenoxy) pr opoxy] phenyl } - 2- et hyl pr opanoi
c acid ~0~01 ~ CO2Hi 0O OH Using
1-[ 4- (3- bronopropoxy) - 2- hydr oxy- 3pr opyl phenyl ] - 1- et hanone, the title
conpound was obtained in_the same manner as described in Exanple 64b). M
m e( ESI) 4ggl@gﬁaﬂpwggaﬁﬁw§l$;;yl groups such as trimethylsilyl group
2- 1 sopropoxy- 3- (4- met hoxy- 3-[ 3- (2- et hyl phenyl ) 2- pr opynyl ] oxyphenyl ) pr opano
ic ac!od gp@é@ch&@wlé@mﬂ@lﬁ&d)y(lﬁ Hﬂweyr I?allko)@y)metl%y1|oygryou]ps yslfilch de) Prop
2-1sopropoxy- 3-[ 3-(2propynyl oxy) - 9- net hoxyphenyl ] propanoate ~0 ~ CO2Et 0 ~
i 0 | 685medhokymeily 13-graupy @rro)xy e theriitpdsirema bhydi egruipanoat e was
di ssolved in 10 mi of N, N-di net hyl formani de, and 350 ng of propargyl
broni de alt@t3edYiey By Geotyds SEAHPE o bohky & IRIUL K EIER, 2dneenfgl Moaum.e was
stirred at roomtenperature for 3 hours . The reaction mxture was dil uted
wi th et hy P-aedhamxy beanvd Inagieadp wilty M ~wHmet ¥y bEN 2Wldiggsiiror i ¢ aci d. The
organic layer was dried over anhydrous magnesiumsulfate, filtered and 179
t he sol veRtNW&F oiienzvl ggovpf ,P"tfbltgﬁleefﬁﬂ(gﬂngr@ﬂPt% tiitlyd gveppuetylExanpl e
77b)
2- | sopr op&%¥PURS(IM gl RHQYY BrePver RASTHENGTJUR: prEpY Al Hassyastdeiylor opano
ic acid

groups such as t-butoxycarbonyl group, 2-iodoethoxycarbonyl

group or 2,2,2-trichloroethoxycarbonyl group;
alkenyloxycarbonyl groups such as 2-propenyloxycarbonyl group,
2-chloro~2-propenyloxycarbonyl group,
3-methoxycarbonyl-2-propenyloxycarbonyl group,
2-methyl-2-propenyloxycarbonyl group, 2-butenyloxycarbonyl
group or cinnamyloxycarbonyl group; aralkyloxycarbonyl groups
such as benzyloxycarbonyl group, p-methoxybenzyloxycarbonyl
group, o-nitrobenzyloxycarbonyl group or
p-nitrobenzyloxycarbonyl group and the like.

These protecting groups may be eliminated by conventional
methods such as hydrolysis and reduction depending on the kind
of the employed protecting group.

Although compounds of the present invention can be
synthesized by the methods as described above, they may be also
synthesized in commonly used general organic synthesizing
methods. Specific examples of protecting groups for an amino
group which may be used herein include, but not limited to, any

groups which are generally known as a protecting group for an
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i OOHO I i 01 15.5 ng of Ethyl

2-1sopropoxy- 3-[ 3-(2- propynyl oxy) phenyl ] propanoate, 20 ng of 2-i odot ol uene,
5 ng of copper iodide, 5 ng of tetrakis(triphenyl phosphi ne)pall adi um and
50ul triethylamne were dissolved in 0.2 ml of N, N-di nethylformam de, and
the m xture was stirred at roomtenperature for two days under nitrogen

at nosphere. The reaction m xture was diluted with ethyl acetate, and washed
with wat ePTERE IRPHH drHOREBRLE BXTENCTHe- orf P&y By SRS F et

anhydr ous nagne5|un1sulfate filtered, and the solvent was distilled off,
to give ethyM bstituted lower alkanoyl groups such as formyl group, acetyl

2-1 sopropoxy- 3-( 3- 53 (2- met hyl phenyl) - 2- propynyl]oxyphenyl)propanoate Thi s
product wasogPssehtedoagedyd L OFP s e RGN roagetyll gmoust SNOPGENYH

hydr oxi de was added, and the m xture was kept still overnight at room

t enper at uBEOUPh e rerEtka Gt Kb EORB N BReS oxdiadertydd iR gty env Yaratadhl or i c
acid and extracted with ethyl acetate. The residue was purified by

r ever se- pBESEPH| Y ek ForehAE ansuisitd teresiRRF aphgxYeargpoEl Drrynsy of
the title conmpound. Ms mle(ESI) 383 (M+) 180 Exanpl e 78.
2- |SoprOp§%yh3a§4b@@gy@pyygaF@ppglnggﬁypph§m%uyoxycarbonyl group or
2- propynyl ] oxyphenyl ) propanoic acid i 0 0 ~ OH4 A i Lblng 3-1i odot ol uene,
the titl epc@ﬁﬁéemnméowtc@r#@@ﬂrmwsaﬁésm*ﬁﬁéﬁdd@%@i BeFnoNPBxanpl e
77b). M5 niegESI) 383 (MH) Exa 79
2- | sopr op6%¢ @q@emyhawusu [tsb(@yﬁeewe@hén?v $oLBi6RYAYPEERYPISRAP)pr opano
ic acid i ~ |
trltyl group, p-methoxybenzyl group, p-nitrobenzyl group,
diphenylmethyl group or pivaloyloxymethyl group; substituted
silyl groups such as trimethylsilyl group or
t-butyldimethylsilyl group; substituted silylalkoxyalkyl
groups such as trimethylsilylmethoxymethyl group,
trimethylsilylethoxymethyl group,
t-butyldimethylsilylmethoxymethyl group or
t-butyldimethylsilylethoxymethyl group; substituted or
unsubstituted benzylidene groups such as benzylidene group,
salicylidene group, p-nitrobenzylidene group,
m-chlorobenzylidene group,
3,5-di(t-butyl)-4-hydroxybenzylidene group or
3,5-di(t-butyl)benzylidene group may be proposed.
These protecting groups may be eliminated by conventional
methods such as hydrolysis and reduction depending on the kind
of the employed protecting group.

Although compounds of the present invention can be

synthesized in the above methods, they may be also synthesized

127



O~OCHO1!l i O1 Using 3-iodotoluene, the title conpound was obtained in
the same manner as described in Exanple 77b). M m a (ES 1) 383 (MH)
Exanpl e 80.

2- 1 sopropoxy- 3- (4- nmet hoxy- 3-[ 3- (9- et hyl phenyl ) 2- pr opynyl ] oxyphenyl ) pr opano
icacidi 00 ~OHddi 01 Using 4-iodotoluene, the title conpound was
obt ai ned in the sapne manner as described in Exanple 77b). 181 M5 nf e( ESI)
383 (MH+) imxaaprensy. used g6pEEFdx9T 3N HC MtHARAIF g PELHEEY|- phBRyIoF

2- propynyl ] oxyphenyl ) propanoic acid vi_ 00 ~OH01I i O
propyny! ] ot)ézrc):tln){g %Irs)ougs for a carboxyl group which may be used herein,

any carboxyl groups are possible without limitation insofar as
they are protected by groups which are generally known as a
protecting group for a carboxyl group in organic synthesis, and
specific examples of a protecting group for a carboxyl group
include linear or branched lower alkyl groups of from 1 to 4
carbon atoms such as methyl group, ethyl group, isopropyl group
or t-butyl group; halogeno lower alkyl groups such as 2-iodoethyl
group or 2,2,2-trichloroethyl group; lower alkoxymethyl groups
such as methoxymethyl group, ethoxymethyl group or
isobutoxymethyl group; lower aliphatic acyloxymethyl groups
such as butylyloxymethyl group or pivaloyloxymethyl group;
l-lower alkoxycarbonyloxyethyl groups such as
l-methoxycarbonyloxyethyl group or l-ethoxycarbonyloxyethyl
group; aralkyl groups such as benzyl, p-methoxybenzyl group,
o-nitrobenzyl group or p-nitrobenzyl group; benzhydryl group;
phthalidyl group, etc.

Elimination of such a protective group can be carried out
in a conventional method such as hydrolysis and reduction etc,
depending on the type of the protective group used.

Although compounds of the present invention can be
synthesized by the methods as described above, they may be
synthesized in commonly used general organic synthesizing
methods. Specificexamplesof solventswhichmay be usedherein

include, but not limited to, any solvents which do not inhibit
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| Using 4-butyliodobenzene, the title conpound was obtained in the sane
manner as described in Exanple 77b). Ms me(ESI) 425 (M#+) Exanple 82.
2- 1 sopropoxy- 3- (4- net hoxy-3-[3-(3trifluoronethyl phenyl)-2-propynyl ] oxypheny
| )propanoic acid F~'" OFF\ Ol ~OH0i O1 Using 3-iodobenzene
trifluoride, the title conmpound was obtained in the sane manner as
described in Exanple 77b). M5 nie(ESI g 437 (MH+) Exanple 83.
2- 1 sopr op&DE- TepgiienhaRy-Br¢ Jeneaym ok ysieenyn) o g ar b ysiyn § ssihe o) pr opan
oic acid ~0 ~1 ~ 0 OHdi O Using 3-nethoxyi odobenzene, the title
conpound wWxamMEE, leweai akePhal$ sal ﬁemmqmolaseaégﬁpnlbemrcmamhmﬂe
77b). h9S me (ESI) 399 (M#+) Exanple 89.
2- | sopr opd&raragols mﬁﬂhﬁ%yigmﬂsiéﬂﬁﬁtﬁékfﬁh@ﬁﬁmﬁ Blycogy oy Jadwasirdmyl ) pr opan
oic acid ,00 0 ~OHO I i
'ketones such as acetone methyl ethyl ketone, diethyl ketone
or cyclohexanone; ethers such as diethyl ether, isopropyl ether,
tetrahydrofuran, dioxane, 2-methoxyethanol or
1,2-dimethoxyethane; nitriles such as acetonitrile or
propionitrile; esters such as methyl acetate, ethyl acetate,
isopropyl acetate, butyl acetate or diethyl phthalate;
hydrocarbon halides such as dichloromethane, chloroform, carbon
tetrachloride, 1,2-dichloroethane, trichloroethylene or
tetrachloroethylene; aromatic compounds such as benzene,
toluene, xylene, monochlorobenzene, nitrobenzene, indene,
pyridine, quinoline, collidine or phenol; hydrocarbons such as
pentane, cyclohexane, hexane, heptane, octane, isooctane,
petroleumbenzineorpetroleumether; amines suchasethanolamine,
diethylamine, triethylamine, pyrrolidine, piperidine,
piperazine, morpholine, aniline, dimethylaniline , benzylamine
or toluidine; amides such as formamide, N-methylpyrrolidone,
N,N-dimethylimidazolone, N,N-dimethylacetamide or
N,N-dimethylformamide; phosphate amides such as
hexamethylphosphate triamide or hexamethylphosphite triamide;
water; and mixed solvents of one or more kinds of commonly used
solvents. The mixing ratio is not particularly limited.

Although compounds of the present invention can be

synthesized by the methods as described above, they may be
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| Using 4-nethoxyi odobenzene, the title conpound was obtained in the sane
manner as described in Exanple 77b). Ms rn/ a (ES 1) 399 (MH ) Exanple 85.
2- | sopr opoxy- 3- (4- net hoxy- 3- [ 3- (3-f| uorophenyl) 2- propynyl ] oxyphenyl) pr opano
icacid F~1 ~0OH0 1 i 01 Using3-fluoroiodobenzene, the title conpound
wasobt ai ned in the same manner as described in Exanple 77b). M5 nie(ESI)
387 (M#) Exanpl e 86.

2-IsopropexytﬁeéﬂZﬁdthbx?OBmPBlYQU$¢@09%@%§%¥I999%@%%y%¥PT%§§bﬁ%%?l)propano

ic acid FO O ~ OHof | 183 Usi ng4-f | uor oi odobenzene, t hetitle conpound

\ggio?m )nmelthquhe Spal fHom esramid afe 6&r Paees i Wh SRR PE7HF eANRREA ES) )
include, but not limited to, any bases which do not inhibit the
reactionandaregenerallyusedinorganicsynthesis,forexample,
sodium carbonate, sodium hydrogencarbonate, potassium
carbonate, sodium hydride, potassium hydride, potassium
t-butoxide, pyridine, dimethylaminopyridine, trimethylamine,
triethylamine,N,N—diisopropylethylmine,N—methylmorpholine,
N-methylpyrrolidine,N—methylpiperidine,N,N—dimethylaniline,
1,8- diazabicyclo[5,4,0}undec-7-ene (DBU), pyridine ,
4-dimethylaminopyridine, picoline, lutidine , quinoline,
isoquinoline, sodium hydroxide, potassium hydroxide, lithium
hydroxide, butyl lithium, sodium or potassium alcoholates such
as sodium methylate, potassium methylate or sodium ethylate,
and the like.

Although compounds of the present invention can be
synthesized by the methods as described above, they may be
synthesized in commonly used general organic synthesizing
methods. Specific examples of reducingagentswhichmay be used
herein include, but not limited to, any reducing agents which
do not inhibit the reaction and are generally used in organic
synthesis, for example, NaBH, LiBH,, Zn(BH4)2, Me,NBH (OAcC) 3,
NaBH3;CN, Selectride, Super Hydride (LiBHEts;), LiAlH,, DIBAL,
LiAlH (t-BuO)3;, Red-al, binap, as well as catalysts such as

platinum, palladium, rhodium, ruthenium, nickel and the like.

After the reaction is completed, the product canbe purified

130



Exanpl e 87.
2-1 sopropoxy- 3- (9- nmet hoxy- 3-[ 3- (4- chl orophenyl ) 2- propynyl ] oxyphenyl ) pr opano
ic acid CI 0 0 ~ OH ol~ o~ | Using4-chl oroi odobenzene, thetitle conpound
wasobt ai ned in the same manner as described in Exanple 77b). M5 nmie(ESI)
403 (MH) Exanpl e 88.
2- | sopropoxy- 3- (9- met hoxy- 3- [ 3- ( 3- bromophenyl ) 2- pr opynyl ] oxyphenyl ) pr opanoi
c acid | Byf necegsgragby YysyalpmethedggsachrEsnsrsubpetizerRa t ¢Geaphy jan
conmpound was obtained in the same manner as described in Exanple 77b). M5
m e( ESI) 44 {agH9e lER &N &0 BOt 190 |Zesop 6%y L B- 1 9=Gred Hed L 324 BLeB fyom
bi strifl uoronet hyl phenyl)-2-propyriyl]oxyphenyl) propanoic acid 184
a suitable solvent.
The medicament according to the present invention improves
insulin resistance by the agonism of PPAR as described above,
and the present invention can be applied not only as an insulin
sensitizer but also as various medicaments based on PPAR (a,
B, y) agonism (based on e.g. PPAR a and y dual agonism or on
PPAR o, B and y triple agonism).
For example, the relationship of PPAR not only with insulin
resistance but also with blood lipid or inflammatory diseases
is known (Current Opinion in Lipidol. 10:245-257,1999 ; Jiang,
C., et al., PPAR-gamma agonists inhibit production of monocyte
inflammatory cytokines, Nature 391:82-86 (1998); Jackson, S.M.,
et al., Peroxisome proliferator—-activated receptor activators
target human endothelial cells to inhibit leukocyte-endothelial
cell interaction., Arterioscler. Thromb. Vasc. Biol. 19:
2094-2104 (1999); Su, C.G., et al., A novel therapy for colitis
utilizing PPAR-gamma ligands to inhibit the epithelial
inflammatory response., J Clin Invest 1999 Aug;104(4):383-9;
Ricote, M., et al., The peroxisome proliferator-activated
receptor-gamma isanegative regulator of macrophage activation.,
Nature 1998 Jan 1;391(6662):79-82), and the medicament of the
present invention can be applied to diseases against which it

is reported to be effective in these literatures.

The dose of the pharmaceutical preparation of the present
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FFFi F~1 OFF\ 0l ~OHOi Ol Using

3,5-bistrifluoronethyliodobenzene, the title conpound was obtained in the
same nmanner as described in Exanple 77b). MS nie(ESI) 505 (M+) Exanple 90.
2- | sopropoxy- 3- (4- net hoxy- 3-[ 3- (2, 4di chl or ophenyl ) - 2- pr opynyl ] oxyphenyl ) pro
panoic acid Cl 0 C.1 \ Ol ~OCHO i O 1 Using 2,4-dichloroi odobenzene, the
title conpound was obtained in the sane manner as described in Exanple
77b). MB ﬁﬁ@@g§p¥nn3¢hpwgh)ngagpyér;gg depending on the severeness of

2- 1 sopropoxy- 3- (4- net hoxy- 3-[ 3- (3, 9di chl or ophenyl ) - 2- pr opynyl

panoi ¢ adaymgtqm,age,@qypbo@wwgigmtApdministrationformandl

oxyphenyl ) pro
he type

of disease, is usually 100 pg to 10 g/day/adult, and this dose

is administered in one or divided portions.

The administration form of the medicament of the present

inventionisnotparticularlylimited, andit canbe administered

orally or parenterally by an ordinarily used method.

For manufacturing of the medicament, ordinarily used

fillers, binders, lubricants, coloringagents, flavoring agents

and if necessary stabilizers, emulsifiers, absorptionpromoters,

surfactants etc. can be used, and ingredients used generally

as starting materials for medicament are compounded in a usual

manner.

These ingredients include e.g. animal and vegetable oils

(such as soybean o0il, tallow and synthetic glyceride),

hydrocarbons (such as liquid paraffin, squalene and solid

paraffin), ester oils (such as octyldodecyl myristate and

isopropyl myristate), higher alcohols (such as cetostearyl

alcohol and behenyl alcohol), silicon resin, silicon oil,

surfactants (polyoxyethylene fattyester, sorbitan fattyester,

glycerin fatty ester, polyoxyethylene sorbitan fatty ester,

polyoxyethylene hardened castor oil and

polyoxyethylene-polyoxypropylene block copolymerj),

water-soluble polymers (such as hydroethyl cellulose,

polyacrylic acid, carboxyvinyl polymer, polyethylene glycol,

polyvinyl pyrrolidone and methyl cellulose), alcohols (such as
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| Using 3, 4-dichl oroi odobenzene, the title conpound was obtained in the
sanme manner as described in Exanple 77b). M5 me(ESI) 437 (MHd) 185
Exanpl e 92.

2- | sopr opoxy- 3- (4- net hoxy- 3- (3- (3, 5di net hyl phenyl ) - 2- propynyl ] oxyphenyl )

\ 0Xy: . e ! pro
panoic acid i 0 0 ~OH0 1 i 01 Using 3,5-dimethyliodobenzene, the title
conpound was obtained in the sane manner as described in Exanple 77b). M
m e( ESI) egmapwHQFQQ@gﬁﬁqpqnpl),polyvalentalcohols(suc asglycerin,

2- | sopropoxy- 3- (4- net hoxy- 3-[ 3- (1- napht hyl ) - 2pr opynyl ].oxyphenyl ) pr opanoi c

acid 0 | prbpglene gyl dipyorient 41yed ABBFOE: %&%;3'4hQQ'§%guE mpound
was obtained in the sanme manner as described in Exanple 77b).,PB m e( ESI)

419 (~4H+psEgdnpbeegand sucrose), inorganic powder (such as’silicic

P PO o e AL indmun maghas tam 21 2cae Shd R STY1LBESPNO! ©
and pure water. For pH adjustment, it is possible to use
inorganicacids(suchashydrochloricacidandphosphoricacid),
alkali metal salt of inorganic acid (such as sodium phosphate),
inorganicbases(sucheussodiumhydroxide),organicacids(such
aslowerfattyacids,citricacidandlacticacid),alkalimetal
saltsoforganicacid(suchassodiumcitrateandsodiumlactate)
and organic bases (such as arginine and ethanolamine). If
necessary, preservatives, antioxidants etc. can be added.

Hereinafter,pharmacologicalexperimentexamplesareshown
to show the usefulness of this invention.

Experiment Example 1: Measurement of blood glucose reduction,
blood triglyceride reduction and blood non-esterified fatty
acids reduction (evaluation of sugar and lipid metabolism
improving effect in mouse)

A chemical suspended in 0.5 % methyl cellulose was orally
administered via a sonde into male db/db mice (Nippon Charles
River, Yokohama, JP) once a day (0.3 to 30 mg/kg/day). Before
treatment and after 4 and 9 days treatment, blood was collected
through a tail vein after the mice were fasted for 1 hour,
respectively. On Day 10, an oral glucose loading test was

conducted; in this test, the mice were fasted overnight from

the previous day, and in the next morning, 2 g/kg glucose was
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S00/~~OHO 1 i O1 Using 2-iodothiophene, the title conpound was
obtained in the sane manner as described in Exanple 77b). M5 nfe(ESI) 375
(MH+) 186 Exanpl e 95.

2- 1 sopropoxy- 3- (3-[ 3-(4-met hyl phenyl ) - 2pr opynyl ] oxyphenyl ) pr opanoi ¢ aci d
Producti on exanpl e 95a) Et hyl

2-1 sopropoxy-3-[ 3-(2propynyl oxy) phenyl ] propanoate ~0 ~ CO2Et ~ i 0 Using

et hyl 3- ( ZWady B penydce. | §i9ﬁ@gowBﬁeﬁanoatréglmér%%se(Eﬁhpound was
obtained in the sane manner as described in Exanple 77a). 'H I VMR (CDC13) 8
: 0.96 (dnan-eshigrifigd fatty EEid)-@EGA), were measured bpy7 using 3H) 2. 51
(t, J=2.4Hz) 1H) 2.92 (dd, J=8.8, 14.CHz, 1H) 2.99 (dd, J=4.8, 13.6Hz, 1H)
3.51 (Septcommeg.itdd kifgs,4tbat(bel, Gcepe §-glzTest)Wako 14t g name )2 H)
4.68 (d, J=2.4Hz, 2H) 6.83-6.86 (m 1H) 6.88-6.90 (m 1H) 6.90 (s, 1H) 7.21
(dt, J=0.8WakaoBurel Qhemigagdl éndggpyries, Ltd., Tokyo), Deteminer L TG

2-1 sopropoxy- 3-(3-[ 3- (4- net hyl phenyl ) - 2pr opynyl ] oxyphenyl ) propanoi ¢ aci d

~ 0 0 ~~~@H i(tgaderame) AKyouatMedexne Takye )t pnddy olratvidskebiaikeed in

Pure Chemical Industries, Ltd., Tokyo), respectively.

The determinedblood glucose reduction, bloodtridglyceride
reduction and blood non-esterified fatty acid reduction at day
9 after administration are shown in Table 1.

Table 1

in vivo db/db mice day 9 after administration

Dose | Blood | Blood | Blood

(mg/kg)| sugar |trigly| free

Ex 100 6 65.1 79.3 60.7
Ex 132 6 50.4 75.5 72.5
Ex 113 6 70.0 81.8 39.5
Ex 320 3 56.3 80.3 35.4
Ex 335 3 57.2 81.4 40.0
Ex 282 3 17.9 59.7 18.4
Ex 344 3 45.8 61.8 58.1
Ex 329 3 37.7 36.8 47.5

Compounds of the present invention showed excellent blood
glucose reduction, blood tridglyceride reduction and blood
non-esterified fatty acid reduction.

Experiment Example 2: Measurement of blood triglyceride
reduction and blood cholesterol reduction (evaluation of lipid
metabolism improving effect in dog)

A chemical suspended in 0.5 % methyl cellulose was orally

administered via a sonde into male beagle (Nosan Corporation,
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t he sane manner as described in Exanple 77b). M5 mle(ESI) 353 (MH) Exanple
96. 2-1sopropoxy-3-(3-[3-(4-chlorophenyl)-2 187

propynyl ] oxyphenyl ) propanoic acid Cl i ~ 00 ~ OH
Usi ng4-i odochl or obenzene,the titl e conpound wasobtained in the sane manner
as described in Exanple 77b). "H NMR (CDC13) ~ : 0. 99 (d, J=6. 4Hz, 3H) 1.

13 (d, J=6. Oz, 3H) 2. 93 (dd, J=8. 4, 14. OHz, 1H) 3, 13 (dd, J=3.6

13. 6Hz, 1HOKDHEAMA)Saice g=dayHz, Theqdapagrm ofddrug=8asg, imcresped 19yemy 89 (s,
2H) 6. 87-6.93 (m 3%2 7. 22-?. 30 (m 3H 7. 36 (d, J=8. 4Hz, 2H) M5

m e( ESI) 3m3ﬂ(“+ﬁ¥. N@ﬁecgi;ected from forefoot vein prior to

2- 1 sopropoxy- 3-(3-[ 3-(3-bronophenyl ) -2propynyl ] oxyphenyl ) propanoic acid |
Br ~ ~ 0 RapM-nistorakiemnof-drummnedenpeny dide the dosace vamporrikased,

obtained in the sane manner as described in Exanple 77b). M5 me ESH? 417
( MH+) and levels of triglyceride and cholesterol in non-HDL and HD

fractions were measured by ultracentrifugation. At the day of
collectingblood, the animal was fasted and blood was collected.
Compounds of the present invention showed excellent blood
triglyceride reduction and cholesterol reduction.
Experiment Example 3: Measurement of transcriptional activity
A GAL4-PPAR LBD chimera expression vector was constructed
by ligating human PPAR 167-468 (PPAR ), 138-440 (NUC-1) and
174~-475 (PPAR ) amino acid regions (LBD: Ligand Binding Domain)
to a yeast transcriptional factor GAL4 1-147 amino acid region.
As the reporter gene, PLAP (Placental Alkaline Phosphatase) was
used, and thiswas ligated downstreamof a TK promoter containing
a 5~-copy GAL4 DNA binding element to construct a vector. As
host cells, CV-1 (ATCC CCL-70) was used. That 1is, CV-1 cells
were spread at adensityof 5x10°cellsona 35~-mmdish and cultured
in 10 % FCS/DMEM for 24 hours, and using FuGENE 6 transfection
reagent, the cells were co-transfected with the GAL4-PPAR 1LBD
expression vector and GAL4 DBD-TK-PLAP expression vector. 24
hours after this transfection, the cells were spread again on
a 96-well plate at a density of 1x10?/well and further cultured
for 24 hours. After 24 hours, the medium was exchanged with
DMEM containing 10 % FCS, which was previously treated at 65

°C for inactivating intrinsic alkaline phosphatase, and a test
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Exanpl e 98.
2-1sopropoxy-3-(3-[3-(3-trifluoronethyl phenyl) 2-propynyl ] oxyphenyl ) propanoi
c acid 188 FI i ~0FF~01 ~ OHi 0 Using 3-iodobenzotrifluoride, the
title conpound was obtained in the same manner as described in Exanple
77b). M5 nie(ESI) 407 (M+) Exanple 99.

2-1 sopropoxy-3-(3-[3-(3, 4- dlchlorophenyl) 2propynyl ] oxyphenyl ) pr opanoi c
acid Cl |cqmpoqncb“@5cﬁd| b s idfy 3 PATIAEH] &O&Cﬁ&%’h@r‘i’e %@ title

conpound was obtained in the same nmanner as described in anple 77b). M5
m e( ESI) ¢gpq@qquq5gﬂﬁ&qg@xxptywasdetermlned1ntermsofPLAPact1v1ty

2- | sopropoxy- 3 (2, 9-di chl or ophenyl) - 2propyny|]oxyphenyl)propan0|c
acid C ~ seq;feéq %4ohq>uns aftemagdihgOn ot dhenFerbryadbee &fdculifdaitl e

conmpound was
ECsq. The PLAP activity was determined after adding 50 pl assay

buffer and 50 pl chemoluminescence substrate to 10 pl culture
supernatant and incubating the mixture at room temperature for
1 hour. 1In this way, transcription activities with respect to
PPARa, PPARB and PPARy could be determined. Transcription
activities with respect to PPARa, PPARP and PPARy are shown in
Table 2.

Table 2

Transcription activity ECsps (nM)

PPARa | PPARB | PPARY
Ex 100{ 0.008 | 1.249] 0.008
Ex 132] 0.604 ] 1.544 | 0.001
Ex 113| 0.027 | 0.954 | 0.115
Ex 320| 0.064 ] 0.686 | 0.024
Ex 335| 0.119 >30 0.031
Ex 282) 0.062 ] 1.521 1 0.114
Ex 344|0.020 | 1.742 | 0.038
Ex 329] 0.1171.290 [ 0.053

The Compounds of the present invention showed an excellent
transcription activity.

As described above, the compounds of the present invention
have an excellent blood glucose- and blood lipid-ameliorating
action and are very useful as anti-diabetes agents,
anti-hyperlipemia agents and insulin sensitizers.
Experiment Example 4: Anti-inflammatory effect

Experimental colitis was induced to female ICR mice (10
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obtained in the same manner as described in Exanple 77b). 'H NVMR (CDC13) 8
: 0.99 (d, J=6.0Hz, 3H) 1.14 (d, J=6.0Hz, 3H) 2.92 (dd, J=8.4, 14.0OHz, 189
1H) 3. 13 (dd, J=3.6, 14.0Hz, 1H) 3.52 (Sept, J=6.0CHz, 1H 4. 14 (dd,
J=3.6, 8.0Hz, 1H) 4.94 (s, 2H) 6.89 (d, J=7.6Hz, 1H) 6.91-6.95 (m 2H) 7.
19 (dd, J=2.0, 84Hz 1H)724(dd J=7.2, 8.8Hz, 1H) 7.39 (d, J=8.4Hz, 1H)

7.40 (d, J=2.0OHz, )407(M—|+ Exanpl e 101.
2- Tsopropwedg(@\{ps @baﬁw @énéﬁﬁﬁppﬁgmwaarwwqw%wr)am opanoi
c acid FFFji ~00~~CHIli O Using 9-iodobenzotrifluoride, the title

conpound \GRSligH dimEd ik inge Wa4 e ﬁﬁﬁnérdagsdes%ﬁ%oﬁ i9R Sk e TG . VS
n e(ESlI) 407 (M) Exanple 102.

2- | Sopr opHe-E3 JERLPEP Antiof ﬁaéﬁéﬁéﬁhgir?rﬁhe ox{fenmat bpyhyl $herfavero~anoi ¢
acid Production exanple 102a) Eth

2-i sopr op®apegl eBy Ghlaﬂﬂleuéﬂoﬁé{iﬁijg?éulH’%‘ﬁ%‘]’%&?bh@rmq Y hthoes B ~
COZEt | i O 688 ng of Ethyl }%ﬁ hydr oxyphenyl ) - 2-i sopr opoxypr opanoat e was
di ssol ved de8 cdiidfdo loméoeRnes, Ben¢te@dur dfaboiratyyadinyesti5 6y rof

4- dlnethylanlnopyrldlne and 1.095g of N, N-bistrifl uoronmethanesul fonyl
ani | i ne woPe 238ded9, Tha93dIand shevatesaae idd the Yobie $ etffevaedr @S & ni ght

and the 190 _ o
Disease Activity Index for colitis. Each test compound was

suspended in a 0.5% methylcellulose solution and administered
to the mice orally once a day via a sonde from the day when the
inductionof colitiswasinitiated. The compoundsof thepresent

invention had an excellent anti-inflammatory effect.

Examples
The present invention will be explained more specifically
and more concretely by way of the following Examples which are

not intended to limit the present invention.

Example 1. 3-(3-2-Hydroxy-3-[4-(trifluoromethyl)phenoxy]-

propoxyphenyl)-2-isopropoxypropanoic acid

Production example 1la)

Ethyl 3-(3-hydroxyphenyl)-2-isopropoxypropanoate

HOmcozEt
0
T

9.5 g of Ethyl 2-isopropoxyacetate was dissolved in 200
ml of tetrahydrofuran anhydride, and the mixture was cooled to

-78°C under nitrogen atmosphere. After adding 6.5ml of lithium
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sol vent was evaporated. The residue was purified by silica gel colum
chromat ography, to give 1.132 g of the title conpound in the 10:1
hexane- et hyl acetate fraction. Production exanple 102b) Ethyl
3-[3-(3-hydroxy- 1propynyl ) phenyl ] - 2-i sopr opoxypropanoate HO ~ I \ CO2Et i O
550 ng of Ethyl

2-isopropoxy-3-(3[(trifluoroneth I)sulfonyl]oxyphen¥l)ﬁropanoate was

di ssol ved b & rmegth N NHgiInendyder A Mege Het Lemd mbetrghydrpfyparyyl 15

al cohol, 13 of copper iodide, 83 ng of

t et raki s(ta%p elﬁ?nﬁﬁggfsmbﬁ@médebmdaﬁrﬂatrﬁatrlawdltﬁfwaréﬁ hY madnivees agded added.
Afterstirring was continuedat 50C for 4 hours under nitrogen atnosphere,
the reactivé® @ geandlias dhputemporabueeh9f Bleetsebulien wahalsvatedat er
and 1IN hydrochloric acid. The organic |ayer was dried over anhydrous
magnesi umtsurpameteRppraEBge, adld ttHe didfaHte Was gitderede§osf $ hotes, the
residue was purified by silica gel colum chromatography, to give 184 ng of
the titl e TOenrAGHIeMmsPhBt honwas treppduhieb sphyraiedasatiie FussEm@nium H NVR
(CDC13) 8 : 0.94 (d, J=6.0Hz, 3H) 1. 15 (d, J=6.4Hz) 3H) 1.24 (t, J=7.6Hz,
3H) 1.70 @hloriglepHandieytradipeqd #dthieBhy) acetgte. 1Mhe2oggandg, lavar g,

14. OHz, 1H) 3.49 (Sept, J=6.CHz, 1H) 4. 02 (dd, J=4.8, 8.4Hz, 1H 4.

14- 4. 22 (maspHrigdsQved, apkydgppy Ragnespumyspbiake, oFH lyepgd7amd ¥hg 2H)
191  Production exanple 102c) Ethyl . . .

3- [ 3- ( 3- breeendr BF g1 §phbksd |ofL i sEpropORYPY® pHfoRLE 1Ed2E bY S1igiGry of

Et hyl 3-[3-(3-hydroxy-1-propynyl)phenyl]-2-isopropoxypropanoate was

di ssol ved 91%('1 £OoHuMgY Cd]ﬁ?é‘tﬂ%@tﬁ@é’ne,toarﬂ}‘ﬁ)dﬁg@f %mﬁgrﬁf&ﬂus tribrom de
was added. After stirring was continued at roomtenperature overnight, the
reacti on RXTr(@aREY I@RUERE Tt SetAT OxctZat i ORTPRAISHIPRANIR bhatdd  and
IN hydrochloric acid. The organic |ayer, was dried over anhgdrous magnesi um
sul fate, fiMigEagcaRl aMEEes oAt theso diniihg dalorexanteptilyhededdtfie was
purified %y silica gel .colum chromatqQgraphy, to give 209 ng, of the title
conpound ¥ 3t oP0: 1TR&R MRy (Wast 8L &5V ESCE Por? Mok TEDENS)aT : 0. 94
(d, J=6.4Hz, 3 1. 15 (d, J=6.4Hz, 3H), 1.24 (t),6 J=7.2Hz,,K 3H) 2.90 (dd,
J=8. 4, 14.3aﬁzf?f')fﬁ)m%t. ?a&ifﬁ>ex}8€hlf§?#fzwafn%3%?d4?n SEptce F IS - 1H)

gH)O 27_( ggz ,?Ilf::gér? Iﬁt%f?;‘)l—llzrg( %)%rgml}ggx}g)a%2 rggm %@mpdé'rla& u(rse’, ch}'?e 7r' e%?é:_t7i'o2r15 (m
2- 1 50pr 0PQ: (3 3T 4y OO PR, 1R PRULRNENY) Rrppanci ¢
hydrochloric acid. The organic layer was dried over anhydrous
magnesium sulfate, filtered and the solvent was distilled off,
togivel1l3.7 gof ethyl 3-[3-(benzyloxy)phenyl]-2-isopropoxy-3-—
[ (methylsulfonyl)oxylpropancate. This product was dissolved
in 450 ml of ethanol, 3.9 g of 10% palladium carbon was added,
and the mixture was stirred overnight at room temperature under
hydrogen atmosphere. The reactionmixturewas filtered through
Celite, and the filtrate was concentrated, to give 7.5 g of the
title compound.

'H NMR (CDC1,)
§: 0.98 (d, J=6.4Hz, 3H) 1.16 (d, J=6.4Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.89
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192 FFFO~1 ~CO2Hi 0 10 ng of Ethyl
3-[3-(3-brono-1-propynyl ) phenyl]-2 i sopropoxypropanoate was di ssolved in
0.3 m of N, Ndinethylformanm de, and 10 ng of 4-hydroxybenzotrifluoride and
20 mg of potassium carbonate were added. After stirring was continued at
room tenperature overnight, the reaction mxture was diluted wth ethyl
acetate and washed with water. Afégr distilling off the solvent fromthe
organi c | dgér J=8+% 14HHaud ik 9di idol Jrda8i i 306te, nitoB. &t Ko , JHn@iD. 1 n
of 5N-sodi um hydr oxi de was added, and the m xture was kept still at room

t enper at ull) dv8b nidghtJ=4The 8 SHret 1n4sAdt 1Dr{mnadt]) o i0di flire 1y 6 BB
IN-hydrochloric acid, and extracted with ethyl acetate, The sol vent was
concent r ated, 1HAn6. &1n6. §%ednduld) wWasTSp it fli~ddblisy ABV &k $%- Phadw. KHgh 1H)
performance |iquid chromatography, to %iye 3.55 ng of the title conpound.
MS e (Eglrpdaml@w&y(a%@pll@)l}éghyl -isopropoxy-3-[3-(2-

2- 1 sopropoxy-3-(3-3-(9-t-butyl phenoxy] - 1pr opynyl phenyl ) propanocic acid v '0
y C02H I~0641@ﬂﬂ%maé¥3%ﬂﬁ@ﬁ@Wéd@FPPPWQQHQIe conpound was obtai ned in 193
t he sane manner as described in Exanple 102d). M5 me(ESI) 395 (MH)

Exanpl e 1Qf.
2-Isopropo&?\BQth?¢h4@bﬁhenyl)phenony-lpropynyIphenyl)propanoic acid
0

T

519 mg of Ethyl 3-(3-hydroxyphenyl)-2-
isopropoxypropanoate was dissolved in 7 ml of
N, N-dimethylformamide, and 250 mg of epichlorohydrin and 400
mg of potassium carbonate were successively added, and the
mixture was stirred overnight at 50°C. The reaction mixture
wasdilutedwithethyl acetateandwashedwithwater. Theorganic
layer was dried over anhydrous magnesium sulfate, filtered and
the solvent was distilled off. Then, the residue was purified
by silica gel column chromatography, to give 465 mg of the title
compound in the 5:1 hexane-ethyl acetate fraction.
'H NMR (CDC1,)
5: 0.96 (d, J=6.4Hz, 3H) 1.15 (d, J=6.4Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.75
(dd, J=2.8, 4.8Hz, 1H) 2.87-2.93 (m, 2H) 2.96 (dd, J=8.8, 13.6Hz, 1H) 3.34
(dt, J=2.8, 9.6Hz, 1H) 3.50 (Sept, J=6.0Hz, 1H) 3.94 (ddd, J=2.0, 5.6,
11. 2Hz, 1H) 4.04 (dd, J=4.8, 8.8Hz, 1H) 4.15-4.22 (m, 2H) 6.78 (d, J=8.OHz,
1H) 6.82 (s, 1H) 6.86 (d, J=7.6Hz, 1H) 7.19 (t, J=8.0Hz, 1H)

Example 1lc) 3~(3-2-Hydroxy-3-[4-(trifluoromethyl)phenoxy]-

propoxyphenyl)-2-isopropoxypropanoic acid
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I ~I CO2H i 0 Using 4-hydroxybi phenyl, the title conpound was obtained in
the same manner as described in Exanple 102d). M5 nfe(ESI) 415 (M)
Exanpl e 105. 2-1sopropoxy- 3-(3-3-[4-(phenyl)phenoxy]-1
propynyl phenyl ) propanocic acid C ~0 C ~ CO2H ~ o~ Using

2, 9-di chl orophenol, the title conpound was obtained in the same manner as
described in Exanple 102d). "HNWR (CDCI3) b : 1. 00 (d, J=6. OHz, 3H) 1.
16 (d, J=6. 4Hz, 3HpH2. 91 (dd, J=8. 0O, 13. 6Hz, 1H) 3.09 (dd) J=2.8,

13. 6Hz, 1H) 3.820(Senti I<6~QFBOH1H) 4. 10 (dd, J=3.6, 8.0CHz, 1H) 4.97 (s,
8.8Hz, WHJ7.22 (dd, J=2.8, 8.8Hz, 1H) 7.23 (t, J=l.2Hz,

2H) 7. 11 {d
1H) 7.25 (Y J%7.6Hz, 1H) 7.297/7.32 (m 2H) 7.40 (d) J=2.4Hz, 1H) MS
me(ESI) 407 (MHi) 194  Exanple 106.

2- 1 sopropoxy- 3~(3-3-[ 4-brono- 2-fl uor ophenoxy] 1- pr opynyl phenyl ) propanoi c
acid Br ~0 w CO2HngioH Ethyl 2-isopropoxy-3-[3-(2-

oxilanylmethoxy)phenyl]propanocate was dissolved in 2 ml of
ethanol, 22 mg of 4-hydroxybenzotrifluoride and two drops of
triethylamine were added, and the mixture was stirred overnight
at 80°C. The reaction solution was evaporated, and the residue
was purified by silica gel column chromatography, to give 6 mg
of ethyl 3-(3-2-hydroxy-3-[4-(trifluoromethyl)phenoxy]-
propoxyphenyl)~2-isopropoxypropanocate in the 4:1 hexane-ethyl
acetate fraction. ThisproductwasdissolvedinO.4mlofethanol,
and 0.1 ml of 5N-sodium hydroxide was added, and the mixture
was kept still overnight at room temperature. The reaction
solution was acidified by adding 1N-hydrochloric acid, and
extracted with ethyl acetate. The residue was purified by
reverse-phase high performance liquid chromatography, to give
3.15 mg of the title compound.

MS m/e(ESI) 443 (MH')

Example 2. 3-(3-3-[4-(t-Butyl)phenoxy]-2-

hydroxypropoxyphenyl)-2-isopropoxypropanoic acid

0 A0 CO,H
Sonaucae

Using 4-t-butylphenol, the title compound was obtained in

the same manner as described in Example 1lc).

140



Usi ng 9- brono-2-fl uorophenol, the title conpound was obtained in the sane
manner as described in Exanple 102d). M5 mle(ESI) 435 (M+) Exanple 107.
2- 1 sopropoxy- 3- 3-[ 2- (4- et hyl phen~) - 1et hynyl ] phenyl propanoi ¢ acid
Producti on exanpl e 107a) Et hyl
3-[3-(2-trimethylsilyl-1propynyl)phenyl]-2-isopro_poxypropanoate | ~Si -~
COZEt ~ i1 0 93&5%8 of Ethﬁl 2-1sopropoxy
3- (3- [ (tr M| t Byl ) D onyl ] oxyphenyl ) propanoat e was di ssolved in 8 ni
of N, N—dlnethylfornanlde and 980 ng of trlneth | silyl acetylene, 40 ng of
copper i oBxam silAaKiPhenyild Roey ghi ne) pal | adiumand 1 m of
triethylam ne were added. After stlrrlng was contlnued at 50C for 8 hours
under ni t PESERXYPHFEPEIRYPAENYAM ¢ PO A A€idi | uted with ethyl
acetate, and washed mnth wat er and 1N hydrochlorlc acid. The organic |ayer
was dried over anqy nagne5|untsulfate and after filtration and
distilling off ﬁkﬁi/ OMThen, the residue was purified by silica
gel colum t ogr aphy 0 0l 992 ng of the title conpound in the 30:1
hexane- et h acetate fraction. "l[H NWVR (CDC13) 8 : 0. 24 (s, 9H 0.94 (d,
J=6. OHz, 3 1. 15 (d, J=6.0+H, 3H 1.24 (t J=7.2Hz, 3H) 2.89 (dd, J 9. 2,
14. OHz, 1H) 2.97 (dd, J=4.8, 13. 6Hz, 1H) 3.49 (Sept, J=6. OHz, 1H) o1
(dd, J=6. 4, 19simgpd-hygrorybiphenyd, the pifle. compgeed ‘"Cﬁrlebll’-almeGHz 2H)
7.31-7.35 (m 1H) 7.37 (s, 1H) Production exanple 107b) Ethy
3-[3-(pr oﬁynth)epﬁénw Papngspespoeysrdpstodne Eeerrile0lgd2 ny of Et hyl
3-[3-(2-trimethylsilyl-1propynyl)phenyl]-2-isopropoxypropanoate
masdlssolM%deiéﬁ@ g @ﬁrahydrofuran and 0.5 m of acetic acid and 2 ni
of tetrabutylannnnluntfluorlde gsolutlon in 1M tetrahydrofuran) wer e added.
The sol ut AR € - 3 {4 r (3 chdQrephsnyl) RBepexyt iran m xt ure was
di [ ut ed mnth ethyI acetate and mashed mnth mater and saturated sodi um

¥ SPHS S 3 S RADAY 3 CARgnesi um sul f at e,
filtered, and the sol vent was dlstllled off Then the resi due was purified

by S|I|ca gelClcol u chromat o raphy, to give 233 ng of the title conpound
in the 30:1 ﬁtjfce%-Qé fraction. 'H NVR ( CDC13)
Cl

Using 2,4-dichlorophenol, the title compound was obtained

in the same manner as described in Example 1c).

H NMR (CDC1,)

8 1.03 (d, J=6.0Hz, 3H) 1.17 (d, J=6.0Hz, 3H) 2.93 (dd, J=8.0, 14.0Hz,
1H) 3.11 (dd, J=4.0, 14.0Hz, 1H) 3.55 (Sept, J=6.0Hz, 1H) 4.14 (dd, J=4.0,
8.0Hz, 1H) 4.16-4.23 (m, 4H) 4.42 (Sept, J=6.4Hz, 1H) 6.82-6.85 (m, 2H)
6.87 (d, J=7.6Hz, 1H) 6.90 (d, J=8.8Hz, 1H) 7.19 (dd, J=2.8, 8.8Hz, 1H)
7.22 (dd, J=7.6, 8.8Hz, 1H) 7.37 (d, J=2.8Hz, 1H)

MS m/e(ESI) 443 (MH')

Example 5. 3-(3-3-[4-(4-Bromo-2-fluorophenyl)phenoxy]-2-

hydroxypropoxyphenyl) -2-isopropoxypropanoic acid
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b: 0. 94 (d, J=6. OHz, 3H) 1. 15 (d, J=6. OHz, 3H) 1. 24 (t, J=7. 2Hz, 3H)
2. 91 196 (dd, J=8.8, 13. 6Hz, 1H) 2. 99 (dd, J=4. 8, 13. 6Hz, 1H) 3. 05
(s, 1H 3. 50 (Sept, J=6.4Hz, 1H) 4.02 (dd, J=4.8, 8.8Hz) 1H) 4.14-4.22 (m
2H) 7.22-7.26 (m 2H) 7.35-7.37 (m 1H) 7.40 (s, 1H) Exanple 107c)

2- 1 sopropoxy- 3- 3-[ 2- (9- net hyl phenyl ) - 1et hynyl | phenyl propanoi c acid i CO2H
10 ng of Ethyl 3-[3-(2-trinethylsilyl

1- propynyl ) phenyl ] -0R- i sopr opoxypr opanoate, 20 ng of 9-iodotol uene, 5 ng of
copper iodide ad\on gt rakiCtit ri phenyl phosphi ne) pal | adi um and 50 ul of
triethylam ere di sn 0. 2m of N N-dinethylformam de, and the
m xture w6 stirred at 50C ovdrni ght under nitrogen atnosphere. The
reaction m xture wasdiluted with ethylacetate, and washed with water and 1N
hydrochl oric acid. The organic | ayer was dried over anhydrous nagnesi um

sul fate, filtePedngaAdbrhpgosdridérneranbedpsti thedtbtie comppyvedevayl
2-isopropoxy3- 3-[ 2- (4-met hyl phenyl ) - 1- et hynyl | phenyl pr opanoate. This
product wabtdises| ved tihe Game mange re@ifadgiscrangdo inl Exmgl esNcg edi um

hydr oxi de was added, and the m xture was kept still at roomtenperature
over ni ght MS Tiree (ESBICH7 bn(MBDI ut i on was aci di fi ed by addi ng 1N-hydrochloric
acid and extracted with ethyl acetate. The residue was purified by

r ever se- pBasaphieglt - p&rf(drdaride (4i-Gycaophedyal pheapky] g give 1. 90 ng of
the title conmpound. 197 VS rrle( ESI) 323 (M—I+) Exarrpl e 108.
2- | sopr opoY@r¥XIp : PO : anoic acid Cl | i
CQZH | ~ o~ Using 4- chlor0|odobenzene 3.70 ng of the title conpound

\)\/ COH
Nenaaogs

Using 4-hydroxybenzonitrile, the title compound was

A i‘

obtained in the same manner as described in Example 1c).

MS m/e(ESI) 400 (MH')

Example 7.

3-3-[3-(4-Cyano-3-fluorophenoxy)-2-hydroxypropoxy]phenyl-2-

isopropoxypropanoic acid

OH
F:[::ro\/kvo\[:j/\Tﬁom

Using 2-fluoro-4-hydroxybenzonitrile, the title compound

was obtained in the same manner as described in Example 1lc).

MS m/e(ESI) 418 (MH')

Example 8. 3-3-[3-(4-Cyano-2-methoxyphenoxy)-2-

hydroxypropoxy]lphenyl-2-isopropoxypropanoic acid
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was obtained in the same manner as described in Exanple 107c) . MS
rn/e(ESI) 343 (IVH,) Exanple 109.

2- 1 sopropoxy- 3-3-[ 2- (3-bronmophenyl ) - 1et hynyl ] phenyl propanoic acid Br ~ ~ |
~ CO2H i O Using 3-bronoi odobenzene, the title compound was obtained in the
same manner as described in Exanple 107c). Ms nmfe(ESI) 387 (M\+) Exanple
110. 2-1sopropoxy-3-3-[2-(3-trifluoronethyl phenyl)1-ethynyl]phenYl propanoic

acid Fl1 i FFv ~0H CCZH i o~ Using 3-iodobenzotrifluoride, the title

conpound ma °'l ﬁoﬁhe sanme manner as described in Exanple

107c) . - I 377 anple | 11.

2 Isoprop@& B2-(3, 9- dICh or ophenyl ) - 1et hynyl ] phenyl propanoi ¢ acid G
CO2H I, o~

Using 3-methoxy-4-hydroxybenzonitrile, the title compound
was obtained in the same manner as described in Example 1lc).
MS m/e(ESI) 430 (MH')

Example 9. 3-3-[3-{(3-Cyanophenoxy)-2-hydroxypropoxylphenyl-

2~isopropoxypropanoic acid

Ncooﬂ,om\crozﬂ

Using 3-hydroxybenzonitrile, the title compound was

obtained in the same manner as described in Example lc).

MS m/e(ESI) 400 (MH")

Example 10.

3-3-[3-(4-Acetoaminophenoxy) -2-hydroxypropoxyl]phenyl-

2~isopropoxypropancic acid

OH
\)\/ 2
ju el mr

H

Using 4-acetamidophenol, the title compound was obtained
in the same manner as described in Example lc).
MS m/e(ESI) 432 (MH')

Example 11.

3-3-[3-(3-Acetaminophenoxy) -2~-hydroxypropoxylphenyl-

2~isopropoxypropanoic acid
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Usi ng 3, 4-di chl or oi odobenzene, the title conmpound was obtained in the sane
manner as described in Exanple 107c). M5 mle(ESI) 377 (M+) Exanple 112.

2- 1 sopropoxy- 3-3-[2-(2, 4-di chl orophenyl ) - 1et hynyl ] phenyl propanoi c acid C |
i G \ ~ CZH o~ Using 2, 4-dichl oroi odobenzene, the title conpound was
obtained in the sane manner as described in Exanple 107c). MS nmle(ESI) 377
(M) Exanple 113. 3-(3-2-[4-t-Butyl-1-hydroxycycl ohexyl)-1

et hynyl phenylH - 2- i1 sopyf opoxypr op i c acid Production exanple 113a)
3-[3-(1-Et W% glx
Et hyl 3-[3-gqpr nyl ) phen

ypropanoi ¢ acid 199 CO2H 0 156 ng of
of ethanol, and™0 . 5 nm o 5N—

propoxy propanoate was dissolved in 2 n
odi um hydr oxi de was added. After the
m xture was kept at roomtenperature for 1 hour, the solution was
neutralized wth 1IN hydrochloric acid and extracted wth et hyl acetate. The
organi c layer W&$nar?eRCebarldamryenobs tyhdSilentatipPare vas rPéadacand t he
solvent was distilled off, to give 138 ng ,of the t|tIe conpound. Exanpl e

113b) in the same manner as described in Example 1c).
trans-3-(3-2- Bu%gl-l hydr ox~cycl ohexyl ] 1- et hynyl phenyl ) - 2-i sopr opoxypr
opanoi ¢ a¥Sdm UMI'22 ng of

3-[3-(1- Ethynyl)phenyl -2- |sopropoxypropan0|c acid was dissolved in 1 m of
tet rahydr GRATRLE dtd é@ 13 g B bRy GR IR LR NRPRENORYA T de and 40 ny
of 9-t-but Icyclohexanone ere added. The solutlon mas_stlrred at room

t enper at urs Se z < 2Ca&i d and extracted
w th ethyl acetate. The organlc | ayer was concentrated and the residue was
purified by revarse phadf8 hi gh perfornance liquid chronatography, to give 9

70 ny of 9--
EUCE R

Using 3-t-butoxycarbonylaminophenol, the title compound

was obtained in the same manner as described in Example 1lc).

MS m/e(ESI) 490 (MHY)
Example 13. 3-(3-2-Hydroxy-3-[(2-oxo-1,2,3,4-tetrahydro-5-

guinolinyl)oxy]propoxyphenyl) -2-isopropoxypropanoic acid

OH
0\)\/0\©/\(C02H
0
HN;; ] T
0

Using 5-hydroxy-1,2,3,4-tetrahydro-2-quinolinone, the

title compound was obtained in the same manner as described in
Example 1lc).
MS m/e(ESI) 444 (MH")

Example 14.

3-(3-2~Hydroxy-3-[4-(tetrahydro-1H-1-pyrrolylcarbonyl) -
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MS mfe(ESI) 409 (M\a') 200 . A AN. A(.Aa.Aa. A . A .AN. AN. AN A . A(. Aa. A; . A
CACCA CALLANA LA LCAALAALAAALCANA LA LAAA
CACCAN AL AAACAAAA.ALALA A
.A( Au. AAAA( A(. Au. A Aa. A A Aa. A AN. A . Au. A

A Aa. A Aa. Aa. A(. AN. AN. A

AN A A( . A(. A Au.
. AN. Rens QDoAY PR A2 1N OR TOPR XNPARPAROAN A
.AAA(AANANA( AN A . A(. A . A3. Aa. Aa3. Aa3. A, . AN. Aa. A A A . A
AN A(L A ANANAuAN A A AN AN A . A AN AL A AN A . A A
AAAA3 GOH AN A LA LA LA A(LA3. AaL A L AN A
A As(L A . *g2

h| wr mhc”Y] ca] a] caj] ca] ca] caJ ca] caﬂ/ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca] coa] ca] calU]c:a]ca]ca] cal IDEJKUVZ] _"otrwz}xsnid_Z]]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]caLca]ca]ca]ca ca]cag %ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] cal zG) Uglinygl (RsgRroxyphenylxdhrbywydapcallf ¢aUl ca] ca] ca] ca] ca] cal c
aj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!,,,,
- #- &PYrEOl Y38 FRIIGIPNe,: the Ailtlel gpppiomum Wes\Wetd trgd ay] e fseapcal] ca]
caU]ca]ca]caU]ca]ca]ca]ca cc]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU
]Ca]ca manner as descri in Example lc
: V<y<<=? @AAAARBBBCCCCC+G1 G5 G, HHHHHHI, MyNN~yt 0 e ca] ca] ca] ca]ca] ca] ca
ca] c)a] caUME at/o{E8R) a2 cll)ca] caU] ca] ca] (I\:/La] ca]/caj] ca][ cfja] ca} ca} ca} ca} ca]U] c!a] c!a
] ca] ca! NN, P3P5P9P QQORRRR ] W b ]1ca] ca] ca] ca
] ca] ca] cak&amPalee alvalxra|xa d ed] ca] ca] callc
a] calU] ca] ca]ca![ ST aFasaaab9brrbsbbbb chcccdDdrrdddde%a} xsnl d Z]]111c
a] ca] ca] c SFERELR L ahe 2, 347) : S 5 ‘
a]ca]ca]ca]ca]ca]ca]cal%@[ekeeeeee&f@iqffffg?gegggg$thhhh|6||||||1ij1|mwn1
hcAY]]]]ca]ca]ca]ca]dw]ca]ca]ca]c ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cajc

a] ca] ca] cal ga] L}@ﬁ j ]k, k_kekkkpgvq
Ynhc"Y] ]1]1ca] ca] ca] ca] cal] ca] cal] ca] ca] ca
U] ca] caU] caj ca] ca] ca] caU] ca a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

55?02%2? LS] 52]%1&\]1 opcRYRREAY B EGheR RV R OB R 211 AT oo ca ca

ool cal ool E3ras! FobEPLAE vy Ca] 5 i %@% SHreeapes] ca el B cal o
ca] cal ca] ga}]ﬂ\ca ca] ca] cal ca] ca] ca] calcalca]calcalcalcalcalcalca! ! ?E F zc i
(%9%<+B

7<=A} xsni ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calc
a] ca] ca] cgfc’lé(leléh%@ ]‘@g] @@])ca] ca} ca} ca} ca¥ AA] D8]DPD]hDD}Z)DE}:FL}_PP] Joalcalcal

RRV$VZZ] | h]{’\ A \g l,.EL¢a al.gahcalcal ca] ca] ca] ca] ca]c
a] caV] ca] e&afc afca!i i nnp' gr+stt *wwzz$
} b} +sW

E} xsnid_Z SECRES =L ORL SRR APEEPRLP S 85 da] cal ca]ca]ca]calc
a] ca] ca] ca] ca] ca]oﬁa] ca] ca] cal] ca] ca] ca! ~*

&PV=t U {qu ablo I c ca ica] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]calc a] caj ca] cal ca] ca] ca] caV] cal ! 6s&, #Q #) ?Vo

}xsnid_Z]] . ca] ca] cal a] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca] ca] ca apgal cal ca] ca] cal ca]cal "5H

E?CbuA} xsni d Z] ]1]1ca] ca] ca] ca] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca

Yo
el el osapeaptalsalglipatagiest e be i oo v

obtained in the same manner as described in Example lc).
MS m/e(ESI) 450 (MH")

Example 17. 3-3-[2-Hydroxy-~3-(1,2,3,4-tetrahydro-8-
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Ul cfal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cal ca,/24: >@G
Qmv| } xr |l ga[ UP] cal] cal] cal] ca] cal] cal] ca] cal] cal] cal] caU] cal] cal] cal] ca] ca]
cal] cal] cal] ca] cal] cal] ca] cal] ca] ca] caU] ca] ca] cal] ca! $(, / 39<FLNY\ " puwz} Kl |
wgkf a\ WR] ] ca] ca] ca] ca] caU] cal] ca] caU] ca] ca] cal] ca] caU] cal] cal] ca] cal] cal] ca
UV] cal] ca] cal] ca] caU] ca] caU] ca] caU] caU] cal] cal O - W;
{}xsni d_Za] c] ca] ca].ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] cag¥apR& - : PATE ROBHR APARNERIS] AEWFca] cal] ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"a] cal ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca]
cal ca] ca] ca] ca P7u/ | ] I\/{v gb] XaU] ca] c
a)J ca] ca] ca aJ ca) ca]l ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] cay ca] CW 70%
>0} xsni d_Za ajca]ca]calc ca] cal ca] ca] ca] ca] ca] cal]ca] ca]ca]ca] ca]ca]calc
a]J ca] ca] ca] caJ ca] ca] ca] ca] ca] ca] ca]cal - p7<>DTZj |

-{upkfa\ Wi d_Za] cagca] ca] ca] ca] cal] ca] cal] ca]ca] ca] ca] c™a] ca] ca] c™a] ca] cal]
ca] ca] c”a] caU] éafed] éafebrehyespcvpeapedleal, the title compound was
-:Mag|,0 ps} | wgl fa\ Vkf a\ Wi d_ZaU] ca] ca] cal] ca] cal] ca] cal] ca] ca] c”*a] cal] c
a] cal] ca] O&FeaUrea e Aljec SpEE] RANEIURSaPearEaPes] éa] ExvmeapcaFesaDm Q %

" HEUWR
+++V, //&@}Wﬁ{ﬁﬂl)zéﬁﬂ)c MH2] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj ca] cal] ca] ca].ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ¥970=01 OLOR0O0001Q111172z222
| 3a3334R4Ex29pd55981.6{ vql gb] XaU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj ca] caj ca]3ca] ca‘] ca] ca] ca] ca] ca] ca]3ca] ca] caV] ca] caV] ca]]caI | 666788/ 999999:
Hy: ydroxy-3-(2-bromo-3-pyridyloxy)propoxy]phenyl-

2<k<<<——2>9>* @@CD=G| G} xsnl d ZaU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

U = 2&F-ta] ca] ca] ca] ca] ca] ca] ca] ca! | GH | wKMVIWNBO?

CPSQQRRRSS9SAS\ ScSwSSSSST$T TUXUU| wr ngb] XaU] ] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ®H] ca] ca] c"a&ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! UUVW
HVYNAKAX A
ZI zz277[ J[ & *\ul|] ¢ @L|}aU] ]]1ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca
] ca] ca] ca] ca] c@i] ca] ca] ca] caJJca] ca] ca]ca] ca] ca] ca]ca]ca]cal L cc8cNcgct cwe
cccccceBeeeeggggg hhh

cal cal cal cal ?ﬁaﬂ‘%%] ey S POV ] e EAF L Qe AR ARPEE) | | kD
grgg]ngg]mclgng ffgg{‘]éa};{]%c‘&]e %a?%%ﬁ?%&]%%;ﬁ]cg]%éﬁgafsa] ca] ca] c*a] ca] ca] ca]

$al 0% + > RrYrt t viwwwAxi mhc”Y.
]ch] ga])cg]M %SF@] gg? @F@gf?g] g!a]qgg]r cal (r:a] \ca] cal )éaioé)é] \3';] cg] ca!a]cca] C

aljc*alc a]a g]n 1 alcalUjca]c aJcalc
al x*y yyyr%i%g{—g{?-ﬁ\l{qc{f{n{u{y{{{{{{{{{ | z| || 7~| wrmhc”Ya] ¢
I cal cal caheal gl sgneehoabcakeakenl saboalaath ealsalopleplafThhahgal sal cal ca
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Using 2-hydroxy-5-trifluoromethyl pyridine, the title
compound was obtained in the same manner as described in Example
1lc).

H \MR (CDC1,)

8 1.05 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.93 (dd, J=7.6, 14.0Hz,
1H) 3.11 (dd, J=3.6, 14.4Hz, 1H) 3.56 (Sept, J=6.0Hz, 1H) 4.11 (d, J=5.6Hz,
2H) 4.14 (dd, J=4.0, 8.0Hz, 1H) 4.36-4.43 (m, 1H) 4.57(dd, J=6.0, 12.8Hz,
1H) 6.43 (dd, J=4.0, 11.6Hz, 1H) 6.80-6.83 (m, 2H) 6.86 (d, J=7.6Hz, 1H)
6.91 (d, J=8.4Hz, 1H) 7.19-7.26 (m, 1H) 7.82 (dd, J=2.8, 8.8Hz, 1H) 8.42
(s, 1H)

MS m/e(ESI) 444 (MH')

Example 23. 3-[3-(2-Hydroxy-3-[5-chloro-2-pyridyl]-

oxypropoxy)phenyl]-2-isopropoxypropanoic acid

OH

I Ne 0\)\,0\©/\(002H

Using 2-hydroxy-5-chloropyridine, the title compound was
obtained in the same manner as described in Example lc).
MS m/e(ESI) 410 (MH")

Example 24. 3-3-[2-Hydroxy-3-(2-quinolyloxy)propoxylphenyl-

2-lisopropoxypropanoic acid

OH
/ 0\'/

Using 2-hydroxyquinoline, the title compound was obtained

in the same manner as described in Example 1lc).
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10g, Y: 1 10%&' ()-1"$" 1 10%gg& ()-S! " $'1 10%0& ()-S' $ ! 10%& ()-S!t! 10% ()-!1
1 10%9& ()-,-.J (!4!gF= 10g, Y:

2 1 100& ()-3t1 100G & ()-1t110%& ()-!t!109AT& ()-t!10%& ()- 10g

10g4! | | RSTSUSVSVSF' *bC 10g !10% u& ()-° M 10% ug& ()-M 10T 10T

L0T! 3: 1094 & &) |10W&' ()-30" 1 1090& ()-3*****  =\:
109! - L1 10%84R (§CDCRL1 100& () -1 vUL! 109 ()-L! 10%@ ()- 10-u 10-u
10- u@: le%u&'()- .- +-7-GWUB~\: 10g*'!10%@& ()-!k "10% |&'%
"10%@@R (- 11.080% 04 (epch ¢, J=6.0Hz and 6.4Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 2.91

"109%& ()-! L' 10%&' () G1/J3/K L/ 555556vk As! 10%g&' (f 10@ 10@
(dd, J=8.0, 13.6Hz, 1H) 3.12 (dd, J=4.0, 14.0Hz, 1H) 3.53 (Sept, J=6.4Hz,

1H) 4.09-4.12 (mn, 2H) 4.14 (dd, J=4.0, 8.4Hz, 1H) 4.37-4.44 (m, 1H) 4.72
(dd, J=5.6, 12.0Hz, 1H) 4.78 (ddd, J=1.2, 3.2, 12.8Hz, 2H) 6.83-6.87 (m,
3H) 6.98-7.01 (m, 1H) 7.22 (dd, J=7.2, 8.4Hz, 1H) 7.42 (ddd, J=1.2, 6.8,
8.0Hz, 1H) 7.65 (dt, J=1.6, 8.4Hz, 1H) 7.75 (d, J=6.8Hz, 1H) 7.82 (d, J=8. 4Hz,
1H) 8.06 (d, J=8.8Hz, 1H)

MS m/e(ESI) 426 (MH’)

Example 25. 3-3-[3-{(2-Bromo-4-cyanophenoxy)-2-

hydroxypropoxylphenyl-2-isopropoxypropanoic acid

Br OH

/@o”om\?u

N?

Using 3-bromo-4-hydroxybenzonitrile, the title compound
was obtained in the same manner as described in Example 1lc).

MS m/e(ESI) 478 (MH")
Example 26. 3-(3-3-[(2,4-Dichlorophenyl)sulfinyl]-2-

hydroxypropoxyphenyl)-2-isopropoxypropanoic acid

cl 0 OH

SALD COH
SO

Example 27. 3-(3-3-[(2,4-Dichlorophenyl)sulfonyl]-2-

hydroxypropoxyphenyl) -2-isopropoxypropanoic acid
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M 109& ()- " M 10%" &f() " 10-u 10-u 10-u@: 10% u& ()-

| (&110% u& () &M 1@%|u&' ) - F@@aaah>AA A k> A M 10%08' ()- " M 109%7& () -

M 109& () - &jffj/\PmQﬂ%O& ()- " MI109%& ()- "AARBBCCCCM?47k’

Cl

15 mg of 2,4-Dichlorothiophenol and 10 mg of ethyl
2-isopropoxy-3-(3-(2-oxilanylmethoxy)phenyl]lpropanocate were
dissolved in 0.4 ml of ethanol, and 2 drops of triethylamine
were added, and the mixture was stirred at 80°C overnight. The
reaction solution was evaporated, to give ethyl
3-(3-2-hydroxy-3-[2,4~-dichlorophenoxy] propoxyphenyl)-2-
isopropoxypropanocate. This product was dissolved in 2 ml of
methanol and 0.5 ml of water, and 100 mg of oxone was added,
and the mixture was stirred at room temperature for 2 hours.
The reaction mixture was diluted with ethyl acetate and washed
withwater. Theorganic layer was concentrated, and the residue
wastreatedwithO.4mlofethanoland0.1mlof 5N-sodiumhydroxide,
and the mixture was kept still overnight at room temperature.
The reaction solution was acidified by adding 1N-hydrochloric,
and then extractedwith ethyl acetate. The residue was purified
by reverse-phasehighperformance liquid chromatography, togive
5.81 mg of the title compound (Example 26) (MS m/e(ESI) 475 (MH)),
and 3.44 mg of the title compound (Example 27).

'H NMR (CDC1,)

6: 1.04 (d, J=6.0Hz, 3H) 1.17 (d, J=6.0Hz, 3H) 2.92 (dd, J=8.0, 14.4Hz,
1H) 3.09 (dd, J=4.0, 13.6Hz, 1H) 3.56 (Sept, J=6.0Hz, 1H) 3.73 (dd, J=8.0,
14. 8Hz, 1H) 3.79 (dd, H=3.2, 14.4Hz, 1H) 3.97-4.05 (m, 2H) 4.13 (dd, J=4.0,
7.6Hz, 1H) 4.52 (dt, J=2.8, 8.0Hz, 4H) 6.73 (d, J=6.8Hz, 1H) 6.74 (s, 1H)
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M 109 & ()- "CCCD{ F+G5G Hkl ?k> 100 k' !109@@& ()-3. m
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10@: 10%@ ()- ! 10%@ ()-3. JK, M/N Nt N-NNNxnbCk® 1001 10% () -2 10-u 10-u

0 PR 1. 7 Gl 5 T I RO o
11098 | 1090 & o 1 10%8& ()-T 10b 10b
10bl : 10%0@ 4Hz,~ THodp (()21 2J=Zl %ﬁ &Hf) .97, (¢ A&gb BﬁézT dYN8< '

MS m/e(ESI) 491 (MH')

Example 28. 3-(3-3-[4-t-Butylphenoxy]-2-

fluoropropoxyphenyl) -2-isopropoxypropanocic acid

0 A0 CO,H
Sonaacas

Using 4-t-butyl phenol, the process was conducted in the

same manner as described in Example 1lc), to give 32 mg of ethyl
3-(3-2-hydroxy-3-[4~-t-butylphenoxy]propoxyphenyl)-2-
isopropoxypropanoate. 16 mg of this compound was dissolved in
1 ml of dichloromethane and 10 mg of DAST was added. After
stirring was continued overnight at room temperature, the
reaction mixture was diluted with ethyl acetate and washed with
water. The organic layer was evaporated, to give ethyl
3-(3-3-[4-t-butylphenoxyl-2-fluoropropoxyphenyl)-2-
isopropoxypropanocate. This product was dissolved in 0.4 ml of
ethanol, and 0.1 ml of 5N-sodium hydroxide was added, and the
mixture was kept still overnight at room temperature. The
reaction solution was acidified by adding 1N~-hydrochloric acid,
and extracted with ethyl acetate. The residue was purified by
reverse-phase high performance liquid chromatography, to give
2.22 mg of the title compound.

MS m/e(ESI) 433 (MHY)

Example 29. 3-(3-3-[4-Phenylphenoxy]-2-fluoropropoxyphenyl) -
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Using 4-hydroxybiphenyl, the title compound was obtained
in the same manner as described in Example 28.

MS m/e(ESI) 453 (MH")

Example 30. 3-(3-3-[4-(2,4-Dichlorophenyl)phenoxy]-2-

fluoropropoxyphenyl)-2-isopropoxypropanoic acid

¢l F
0 A0 COH
SO

Using 2,4-dichlorophenol, the title compound was obtained

in the same manner as described in Example 28.

'H NMR (CDC1,)

8: 1,03, 1.03 (each d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.93 (dd, J=8.0,
13.6Hz, 1H) 3.12 (dd, J=4.0, 14.0Hz, 1H) 3.55, 3.55 (each Sept, J=6.0Hz,
1H) 4.11-4.16 (m, 1H) 4.29-4.41 (m, 4H) 5.18 (dSept, J=4.8, 46.8Hz, 1H)
6.81-6.85 (m, 2H) 6.98 (d, J=7.6Hz, 1H) 6.91 (d, J=9.2Hz, 1H) 7.20 (dd,
J=2.4, 8.8Hz, 1H) 7.23 (dd, J=7.6, 9.2Hz, 1H) 7.38 (d, J=2.4Hz, 1H)

MS m/e(ESI) 445 (MH')

Example 31. 3-(3-3-[4-~(4-Bromo-2-fluorophenyl)phenoxy]-2-

fluoropropoxyphenyl)-2-isopropoxypropanoic acid

F F
0 A0 COH
LSOO
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methoxypropoxyphenyl)—2—1sopropoxypropan01c acid

Cl OMe

0 A0 COH
SO

15 mg of Ethyl 3-(3-3-[4-(2,4-dichlorophenyl)phenoxy] -
2-hydroxypropoxyphenyl)-2-isopropoxypropanoate was dissolved
in 0.4 ml of tetrahydrofuran, and 0.1 ml of methyl iodide and
10 mg of sodium hydride were added, and the mixture was stir;ed
overnight at room temperature. To the reaction solution were
added ethanol and 0.1 ml of 5N-sodium hydroxide, after stirring
was continued at room temperature for 3 hours, the mixture was
neutralized with 1IN-hydrochloric acid, and extractedwith ethyl
acetate. The organic layer was evaporated, and the residue was
purified by reverse-phase high performance liquid
chromatography, to give 4.32 mg of the title compound.

'H NMR (CDC1,)

§: 1.02 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 2.91 (dd, J=7.6, 12.8Hz,
1H) 3.11 (dd, J=3.2, 13.6Hz, 1H) 3.53 (dSept, J=3.2, 6.6Hz, 1H) 3.61 (s,
3H) 3.99 (dd, J=4.8, 10.0Hz, 1H) 4.09-4.26 (m, 5H) 6.80-6.85 (m, 2H) 6.85
(d, J=8.0Hz, 1H) 6.89 (d, J=8.8Hz, 1H) 7.18 (dd, J=2.4, 8.8Hz, 1H) 7.21
(dd, J=7.2, 9.2Hz, 1H) 7.36 (d, J=2.4Hz, 1H)

MS m/e(ESI) 457 (MH")
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Example 33. 3-3-[2-(2,4-Dichlorophenoxy)ethoxy]phenyl-2-

isopropoxypropanoic acid

Production example 33a) 2-(2,4-Dichlorophenoxy)-1-ethanol

Cl
Ty

Cl

To a solution of 15.0g of 2,4-dichlorophenoxyacetic acid
in tetrahydrofuran (300 ml) was added dropwise 96 ml of 1.0 M
borane-tetrahydrofuran complex/tetrahydrofuran solutionunder
ice—cooliqg over 1.5 hours. The reaction solution was stirred
at room temperature for 22 hours. After the reaction solution
was concentrated, the residue wasdilutedwith saturated aqueous
ammoniumchloride andethyl acetate. Theorganic layer was washed
with saturated ammonium chloride, saturated aqueous sodium
hydrogen carbonate (x2) and saturated ammonium chloride, then
dried over anhydrous sodium sulfate and concentrated, to give
14 g the title compound as a colorless oil.
'H-NMR (CDC1,)
8: 2.21 (d, J=6.4Hz, 1H) 3.99 (dt, J=4.4, 6.4Hz, 2H) 4.12 (t, J=4.4Hz, 2H)
6.87 (d, J=8.8Hz, 1H) 7.20 (dd, J=2.4, 8.8Hz, 1H) 7.37 (d, J=2.4 Hz, 1H)

Production example 33b) 1-(2-Bromoethoxy)-2,4-dichlorobenzene

Cl
\Q\O/\/Br

Cl
To a solution of 10.0 g of

2-(2,4-dichlorophenoxy)-l-ethanol inl,2-dimethoxyethane (200
ml) was added dropwise a solutionof 149 of phosphorus tribromide

in1, 2-dimethoxyethane {(20ml) under ice-cooling. The reaction
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100 : 109%0&' () -s! 10%0& () - - MsswwwwwwU3~]; ly 910%ay@& ()-'{ 910%& ()-!3
1099090&' ()-'k3 10%& ()-!3 10%& ()-!3 10%66& ()-wWw| ||| <~_@!Yy
1'10% u& ()-1110% u& ()-1 10@ 10@ 10@: 10%@&' ()-y! 1094a& ()- !t
910%Vv& ()-(+,-.HbC'!ly 110%& ()-1!10% & ()-1 10-u 10-u
10-uF: 10% u&' ()-!'10% u& ()-1'10% u& ()-1/ uF(dEbC !y
F109%0& ()-1!109%0& ()-11109%9& ()-1!1099& ()-1!1099& ()-1!1099& ()-1(JbC !y
1 10%& () s$lupde vRrssstdohed (3t gorartegperature for 20 hours. After
10TF: 109%9& ()-!'10%& ()-1Jm, -.dE:/
the reaction solution was concentrated, the residue was diluted
with water and ethyl acetate. Saturated aqueous sodium
hydrogencarbonate was added to the organic layer, and the
resulting emulsion formed was subjected to Celite filtration.
The filtratewasdilutedwithdiethyl ether and saturated aqueous
ammonium chloride. The organic layer was dried over anhydrous
magnesium sulfate and concentrated. The residue was purified
by silica gel column chromatography, to give 6.15 g of the title
compound as a pale yellow oil.
'"H-NMR (CDC1,)
§: 3.67 (t, J=6.4Hz, 2H) 4.32 (t, J=6.4Hz, 2H) 6.87 (d, J=8.8Hz, 1H) 7.19
(dd, J=2.6, 8.8Hz, 1H) 7.39 (d, J=2.6 Hz, 1H)

Example 33c) 3-3-[2-(2,4-Dichlorophenoxy)ethoxy]lphenyl-2—-

isopropoxypropanoic acid

Cl

\I:;:l‘o’“\v’o\[:::r/\j/COzH
Cl 0
T

140 mg of 1-(2-Bromoethoxy)-2,4-dichlorobenzene, 100 mg
of ethyl 3-(3-hydroxyphenyl) -2-isopropoxypropanoate and 110 mg
of potassiumcarbonateweredissolved inN,N-dimethylformamide,
and the mixture was stirred overnight at 60°C. The reaction
solution was diluted with saturated agqueous ammonium chloride
and ethyl acetate. The organic layer was washed with saturated
ammonium chloride, saturated aqueous sodium hydrogen carbonate

(x2) andsaturatedammoniumchloride, driedover anhydrous sodium
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10b 10bY:
10%& ()-,, '10%& ()-,, '10%& ()-,, '10%& ()-!10%& ()-$!'10%& ()-9$./
=Kr P1/
T*110% u& ()-!1s1'10%-& ()- s!'10% u& ()- !'s!10%u& ()-!s!10% u-u& ()-s!10%
u& ()- 10bK;g-~\= "L$M 109%9& ()-'t!'109%R}2}& ()-t!10%& ()- 10-u 10-u
10-ul : 10% u& ()-! "* 110% u-u& ()--p2{\= "~ "110%u& ()-1 !10% u& ()-1 10T
10T 10T@ sLOYF&e( pnOL$NNCONFTELEY- | LEM LOOSIIRE Jwas @ ssolved in 4 ml
10bl : 10%& ()- "'10%& ()-"!':1109%& ()-:!10%& () -
of methanol, and 1 ml of 5N-sodium hydroxide was added thereto,
and the mixture was stirred at room temperature for 2 hours.
The reaction mixture was neutralized with 1N-hydrochloric acid
and extracted with ethyl acetate. The organic layer was dried
over anhydrous sodium sulfate and concentrated. The residue
was purified by silica gel column chromatography, to give 83.6
mg of the title compound in the 4:1 — 1:2 hexane-ethyl acetate
fraction.
"H-NMR (CDC1,)
8: 1,02 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.93 (dd, J=8.2, 13.8Hz,
1H) 3.12 (dd, J=3.8, 13.8Hz, 1H) 3.55 (sept, J=6.0Hz, 1H) 4. 14 (dd, J=3.8,
8.2Hz, 1H) 4.33-4.38 (m, 4H) 6.81-6.89 (m, 3H) 6.95 (d, J=8.8Hz, 1H)
7.18-7.25 (m, 2H) 7.37 (d, J=2.8Hz, 1H)
MS m/e(ESI) 435 (MNa®)

Example 34. 3-3-[2-(4-Trifluoromethylphenoxy)ethoxy]phenyl-

2-isopropoxypropanoic acid

Production example 34a)

1-(2-Bromoethoxy)-4-trifluoromethylbenzene
Fr
Re!
0/\,Br

A suspension of 5.0 g of 4-hydroxybenzotrifluoride, 17.4
g of 1,2-dibromoethane and 2.6 g potassium carbonate in acetone
{100 ml) was heated under reflux for 3 days. The reaction
solution was diluted with water and ethyl acetate. The organic

layerwaswashedwithsaturatedaqueous sodiumhydrogencarbonate
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10-u 10-u 10-uF: 10% u& ()-Fkl 10b!:!10%00& ()-:!10%0& ()- 10b 10b
10bY: 10%& ()- !'10%& ()-1 10b 10bx}rg\=l 10! 10%& ()-1 100 100
100Y: 109%0& () -!110%00& () -S!H! 109008 ()-S' 10908 () -Sx{|}~fi]j~_@®
10-ul : 10% u& ()- '10% u& ()-& :110%uu& ()- :!110% u& ()- 10b
and saturatedammoniumchloride (x2), driedover anhydrous sodium
sulfate and concentrated. The residue was purified by silica
gel column chromatography to give 1.78g of the title compound
as a colorless oil.
'H-NMR (CDC1,)
5: 3.66 (t, J=6.4Hz, 2H) 4.34 (t, J=6.4Hz, 2H) 6.98 (d, J=8.4Hz, 2H) 7.56
(d, J=8.4Hz, 1H)

Example 34b) 3-3-[2-(4-Trifluoromethylphenoxy)ethoxy]phenyl-

2-isopropoxypropanoic acid

Using 1-(2-bromoethoxy)-4-trifluoromethylbenzene, the
title compound was obtained in the same manner as described in
Example 33c).

MS m/e(ESI) 435 (MNa®)

Example 35. 3-3-[2-(4-Cyclohexylphenoxy)ethoxylphenyl-

2-1sopropoxypropanoic acid

Production example 35a)

1-[2-(Benzyloxy)ethoxy]-4-cyclohexylbenzene

“a 0

A suspension of 2.5g of 4-cyclohexylphenol, 3.0g of benzyl

2-bromoethyl ether and 2.4 g of potassium carbonate in
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10b 10bY: 109%& ()-j kl A" #gH=5 10- 100F
1090% ()-!,:!1109%00% ()-,:!10%0% ()-!M 10%00% () - 9$M 109%0% ()-9$ 10-u
10- u#$% QuH=5 10- 100'L! 10%@& () -

11109 ()- ! 10%@& ()-! ! 10% ()- !10%@& ()- 100 100-\:5

10! s! 109 ()-!s! 109%@@& ()- 10@ 10@ 10@: 109%@& ()- . 9! 10%@& () -

N, N-dimethylformamide (50 ml) was stirred at 60°C for 23 hours.
The reaction solution was diluted with water and ethyl acetate.
The organic layer was washed with saturated aqueous potassium
carbonate and saturated ammonium chloride (x2), dried over

anhydrous sodium sulfate and concentrated. The residue was
purified by silica gel column chromatography, to give 3.9 g of
the title compound as a colorless oil.

'H-NMR (CDC1,)

8: 1.20-1.44 (m, 5H) 1.70~1.90 (m, 5H) 2.39-2.48 (m, 1H) 3.82 (t, J=4.8Hz,
2H) 4.13 (t, J=4.8Hz, 2H) 4.63 (s, 2H) 6.83-6.88 (m, 2H) 7.09-7.14 (m, 2H)
7.26-7.38 (m, 5H)

Production example 35b)

1-(2-Hydroxyethoxy)-4-cyclohexylbenzene

O\O\O/\/OH

3.2 g of 1-[2-(Benzyloxy)ethoxy}-4-cyclohexylbenzene was

dissolved in 100 ml of ethanol, and 300 mg of 20% palladium
hydroxide was added, and the mixture was stirred at room
temperature under hydrogen atmosphere for 25 hours. The
catalyst was filtered off and washed with ethyl acetate. The
filtrate was evaporated, and the residue was subjected to
azeotropy with toluene (x2), togive 2.34 g of the title compound
as a colorless solid.

'H-NMR (CDC1,)

§: 1.17-1.44 (m, 5H) 1.70-1.90 (m, 5H) 2.40-2.50 (m, 1H) 3.62 (t, J=6.4Hz,
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"L 10% ()- G ~SH=5 10! 10@ 10@
10@: 10%@& ()-! Y(F'10%@ @ & () - Y(F" 10%@& ()-! 1 10%&' ()-Y ! 10%@& () - Yb2} ~<S
H=5 100 11" T 10%u& ()-zI1 " 110% u& ()-z! ! 100mu& ()- !'10% u& ()-!!10%Iu& () -
110% u& ()- ! @ 10! L!10%& ()-! L!10%<& ()- L!10%& ()- 10-u 10-u
10-uY: 10% u& ()-2'1 10% u& ()-\ D[ <1@ 10<F: 10%& ()-I (M 10%<& () -

M 10%& () <! L'l U<<& L! O%K&f I 10Yx<&

gOTY:lo%T 2) a1 @qéf§§&@, %) &, 7. lf) 15 m, 2H)

Production example 35c) 1-(2-Bromoethoxy)-4-cyclohexylbenzene

O\Q\O/\/Br

The compound of Production example 3c) was synthesized in

the same manner as described in Production example 33b).
'H-NMR (CDC1,)

8:1.17-1.44 (m, 5H) 1.70-1.90 (m, 5H) 2.40-2.50 (m, 1H) 3.62 (t, J=6.4Hz,
2H) 4.27 (t, J=6.4Hz, 2H) 6.82-6.87 (m, 2H) 7.11-7.15 (m, 2H)

Example 35d) 3-3-[2-(4-Cyclohexylphenoxy)ethoxy]phenyl-

2-isopropoxypropanoic acid

Using 1-(2-bromoethoxy)-4-cyclohexylbenzene, the title
compound was obtained in the same manner as described in Example
33c).

'H-NMR (CDC1,)

8: 1.02 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 1.19-1.45 (m, 5H) 1.70-1.90
(m, 5H) 2.41-2.50 (m, 1H) 2.92 (dd, J=8.4, 14.0Hz, 1H) 3.12 (dd, J=4.0,
14. OHz, 1H) 3.54 (sept, J=6.0Hz, 1H) 4.13 (dd, J=4.0, 8.4Hz, 1H) 4.30 (brs,
4H) 6.82-6.91 (m, 4H) 7.11-7.16 (m, 2H) 7.19-7.24 (m, 2H)

MS m/e(ESI) 449 (MNa')
Example 36. 3-3-[2-(4-Cyclopentylphenoxy)ethoxy]phenyl-
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10@F: 109@& ()-!109%@& ()-2 10< 10< 9wkl A< 10T!!109%& ()-*!10%@& ()-* 10@
10@ 10@F: 10%@& ()-!10%@& ()-2 10T 10Tw uvwx' *+, - bWLA< 10b 10b
10bl : 10%& ()- ! 10%& ()-1 10@ 10@ 10@: 10%@& () - 29! 10%@& () -

2-isopropoxypropanoic acid

Production example 36a)

1-(2-Bromoethoxy)-4-cyclopentylbenzene

Using cyclopentylphenol, the title compound was obtained

in the same manner as described in Production examples 35a),
35b) and 35c).

'H-NMR (CDC1,)

5: 1.48-1.84 (m, 6H) 2.00-2.08 (m, 2H) 2.90-2.98 (m, 1H) 3.63 (t, J=6.4Hz,
2H) 4.27 (t, J=6.4Hz, 2H) 6.83-6.86 (m, 2H) 7.14-7.18 (m, 2H)

Example 36b) 3—3—[2—(4—Cyclohexylphenoxy)ethoxy]phenyl—Z—

isopropoxypropanoic acid
O\Q\O/\/O\@/\(C(,z”
0\’/

Using 1-(2-bromoethoxy)-4-cyclopentylbenzene, the title

‘ compound was obtained in the same manner as described in Example
33c).

MS m/e(ESI) 435 (MNa")

Example 37. 3-3-[2-(4-t-Butylphenoxy)ethoxy]lphenyl-2-

isopropoxypropanoic acid

Production example 37a) 1-(2-Bromoethoxy)-4-t-butylbenzene
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-dEbW.A< 1s$3 10% u& ()- &' 10% u& ()-f&Z 10% u& ()-s$Z 10% u& ()-"Z
10% u& ()-!10% u& ()-z/ QTUbC8A 10bl: 10%& ()-s! 10%& ()-1 10-u 10-u
10-uY: 10% u& ()-F(M 10% u& ()-f&3 10% u& ()- UW KLA1Ob

10bY: 109%& ()- ! 109%& ()-1

j\<)\0/\,BI'

Using 4-t-butylphenol, the title compound was obtained in
the same manner as described in Production examples 35a), 35b)
and 35c¢).

'H-NMR (CDC1,)
5: 1.31 (s, 9H) 3.64 (t, J=6.4Hz, 2H) 4.29 (t, J=6.4Hz, 2H) 6.84-6.89 (m,
2H) 7.30-7.34 (m, 2H)

Example 37b) 3-3-[2-(4-t-Butylphenoxy)ethoxy]phenyl-

2-isopropoxypropanoic acid

Using 1-(2-bromoethoxy)-4-t-butylbenzene, the title
compound was obtained in the same manner as described in Example
33c).

MS m/e(ESI) 423 (MNa’)

Example 38. 3-3-[2-(4-Isopropylphenoxy)ethoxy]phenyl-2-

isopropoxypropanoic acid

Production example 38a) 1-(2-Bromoethoxy)-4-isopropylbenzene

/k©\0/\,8r

Using 4-isopropylphenol, the title compound was obtained

in the same manner as described in Production examples 35a),

35b) and 35c).
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100 100 100 10%0& ()- M 10%0% ()-1 10b 10b | : ?BCDEk~shl A10b 10 f
10% u& ()-*) 10-u 10-u 10-ul:10% u& ()-!!'10% u-u& ()-1'10%q & ()-1 10b
10bkI nj ] Cshi A10b

'H-NMR (CDC1,)
8: 1.23 (d, J=6.8Hz, 6H) 2.87 (sept, J=6.8Hz, 1H) 3.63 (t, J=6.4Hz, 2H)
4.27 (t, J=6.4Hz, 2H) 6.83-6.88 (m, 2H) 7.13-7.17 (m, 2H)

Example 38b) 3-3-[2-(4-Isopropylphenoxy)ethoxy]phenyl-

2-isopropoxypropanoic acid
)\QO/\/O\@/\(COZH
O\I/

Using 1-(2-bromoethoxy)-4-isopropylbenzene, the title

compound was obtained in the same manner as described in Example
33¢c).
MS m/e(ESI) 409 (MNa®)

Example 39. 3-3-[2-(Phenoxy)ethoxy]phenyl-2-

isopropoxypropanoic acid

©\0/\,0 COH
oY

Using 2-(bromoethoxy)benzene, the title compound was

obtained in the same manner as described in Example 33c).

MS m/e(ESI) 367 (MNa')

Example 40. 3-3-[2-(4-Fluorophenoxy)ethoxylphenyl-2-

isopropoxypropanoic acid

F
\Q\O/\/OO/\/COZH
0\[/
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Using 3-phenylpropylbromide, the title compound was

obtained in the same manner as described in Example 33c).
MS m/e(ESI) 365 (MNa®)

Example 43.

2-Isopropoxy-3—~[3-(3-phenoxypropoxy) phenyl]lpropanoic acid
O/O\/\/ OO/\r COH
O\I/

Using 1-(3-bromopropoxy)benzene, the title compound was

obtained in the same manner as described in Example 33c).
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3;bromopropoxy)—2,4—dichlorobenzene, the title
compound was obtained in the same manner as described in Example
33c).

MS m/e(ESI) 449 (MNa’)

Example 45. 3-{3-[3-(4-Acetyl-3-hydroxy-2-

propoxyphenoxy)propoxylphenyl}-2-isopropoxypropanoic acid

0\/\,0\©/Y002H
0
T

0 OH

Using
1-[4-(3-bromopropoxy)-2-hydroxy-3-propylphenyl]-1l-ethanone,
the title compound was obtained in the same manner as described
in Example 33c).

MS m/e(ESI) 481 (MNa')

Example 46. 3-3-[2-(2,4-Dichlorophenoxy)ethoxy]phenyl-2-
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"5|[: M®B; 10 3Y109B&' ()-: d@O%& ()-9 L&ILOW&' ()-M nf 10%& ()-M i S109%&' ()-"
dL' y10% & ()-:5H | [: M@B; 10 5z10% & ()- 3ml0% & ()- F1 10% & ()- H&,

109& ()-s nF 10%& ()-9 [I!1z10%r& ()-9 vUW4; “110% & ()-# QP 110% & ()-#
“110% & ()-#10 10 10 3:10% & ()- 37s10% & ()-EyX7*10 3: 10% & ()- ,9!110%
& ()- ,9'10% & ()- 11°110%q& ()-# 110% & ()-#-!V “110%& () - #?CbbAl0
109 ()- @0% & ()- :110% & ()- 3110% & ()- 3f10%& ()- 10 10 bu|[: Al0 a
109%&' ()- RthowgRropanpiov@e&id)- 10% & ()- anml0%& ()- L'109 & ()-4A|[:A10
3.10% & ()- @& 10% & ()- L* 10% & ()- #10%& ()-- RO"'$ 10%&'5)- S'$
109& ()- Pmed2otyeheawwnpled qa)-Brhyl 18, 2D-3+{30¢beneyloxydphenyl]-&8-()-F

V' 0' 10%&' ()-F "0 10%&' () - Fa #$%&D| obU40! 9! 10%R&&' ()-&10 10 10 ,1:10%

& ()- M 1e¥hexyy2-gprygencets ()-m ~Y& 10% & ()-m D% )| obU40! 9! 10%

& ()-10& &10& &10&! & F: 10%&R! &&' ()- . & 10%&! &&' ()- |9'10% & ()-&

9! 10%&! &&BEH0-S 0jB40!  3(& 10%&' ()- 3(& 10% & ()-!'{ & 10%& ()- & 10%

& ()- & 10% &I ()Y @'10% & ()-vU4so! ~ L10% & ()-!( L10%& ()-!( LI1O9%& ()-!"
jOL10%& ()-!1010 F:10% & ()- %2|[:vua0! ~

3.6gof Ethyl 2-(diethoxyphosphoryl)-2-ethoxyacetate was
dissolved in tetrahydrofuran, and 520 mg of 60% sodium hydride
was added, and themixturewas stirred for 10 minutes. Asolution
of 2.5 g of 3-benzyloxybenzaldehyde in 10 ml of
N,N-dimethylformamide was added and the mixture was stirred
overnight at room temperature. Thereactionmixturewasdiluted
withethyl acetate. Saturatedaqueoussodiumhydrogencarbonate
was added to the organic layer, and the resulting emulsion formed
was subjected to Celite filtration. The filtrate was diluted
withdiethyl ether and saturated aqueous ammoniumchloride. The
organic layer was dried over anhydrous magnesium sulfate and
concentrated, to give 4.5 g of the title compound.

Production example 46b) Ethyl 2-ethoxy-3-(3-

hydroxyphenyl)propanoate

HO CO,Et
108

4.5 g of Ethyl (E,Z)-3-[3-(benzyloxy)phenyl]-2-ethoxy-2-

propenoate was dissolved in ethyl acetate, and 450 mg of 10%
palladium carbon was added thereto and the mixture was stirred
overnight at room temperature under hydrogen atmosphere. The

reaction solution was filtered through Celite and the filtrate
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L109%' ()-! L109& ()-! "L109%& ()-!j |L10%& ()-! 1L10%4& ()-!

L109% ()-!2>BCJ k| [; vU40! ~ " S10%&' ()- S109& ()- pS10%&' ()-j fS10%& () -

PS10%& ()- L10%& ()-!ko||[:vUW40! ~ ~03Y 10%& ()- O 3Y 10%0& ()- T 3Y

10%t& ()-) 3Y 10% & ()- p3Y 109 ()- S109%& ()-|[:vW40! ~ 910%& ()- WP

910%wWv&' () - 910% & ()-j 3Y 10%& ()- 3Y 10%& ()- :3Y 10%ZZ& ()-|[:vWwO!

~J @10%fj& ()-Y @10% ()-Y ~ @109%& ()-Y j 0!, 109 ()- | F10%& () -°

| @O%& () Wes7RVREpPprated: -The residue- wa@plpveiied byysilgiraoge  poyumn
109 ()-Y

@ 0 chromatography, to give 3.7 g of the title compound in the 5:1

hexane-ethyl acetate fraction.

§: 1.16 (t, J=7.2Hz, 3H) 1.23 (t, J=7.2Hz, 3H) 2.95-2.98 (m, 2H) 3.37 (dq,
J=7.2, 9.2Hz, 1H) 3.61 (dq, J=7.2, 9.2Hz, 1H) 4.02 (dd, J=5.6, 7.6Hz, 1H)
4.18 (q, J=7.2Hz, 2H) 5.14 (s, 1H) 6.69-6.73 (m, 1H) 6.74-6.76 (m, 1H)
6.79-6.82 (m, 1H) 7.15 (t, J=8.0Hz, 1H)

Example 46¢c) 3-3-[2-(2,4-Dichlorophenoxy)ethoxylphenyl-2-

ethoxypropanoic acid

¢l
QO/\,O COH

Cl 0

Using 1-(2-bromoethoxy)-2,4-dichlorobenzene and ethyl
2-ethoxy-3-(3-hydroxyphenyl)propanocate, thetitle compoundwas
obtained in the same manner as described in Example 33c).

MS m/e(ESI) 421 (MNa®)
Example 47. 3-3-[2-(4-Trifluoromethylphenoxy)ethoxylphenyl-

2-ethoxypropanoic acid

F

F
et
0/\/0 CO,H
m\/

Using 1-(2-bromoethoxy)-4-trifluoromethylbenzene, the
title compound was obtained in the same manner as described in
Example 46c).

MS m/e(ESI) 421 (MNa®)

Example 48. 3-3-[2-(4-Cyclohexylphenoxy)ethoxy]lphenyl-2-
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0@ 10%i >& ()-Y @10% & ()-Y \ pz|[:vUa0! ~ O#y 109%& ()- O#y 10%&' ()-

109 ()-j m#y 109%&' ()- 0$10%& ()-m L$L0%& ()-vU40! “110% & ()-

“1109&! &&' () - 1 10%&! && ()- 101010 #y 10%& ()- O#y

109%&' () - KI LMNO| [ NA4O! 10&! &10&! &10&! & 3: 10%&! && ()- (9! 10%&! &&' () -

(9!100/&!&&'() M 109&! && ()-S MlO%&'&&() SO | [: NA4O! 10 &L! 109&! &&' () -

T1109% & ()-L 1 109%R&& ()-L ! 109! &&' ()-L ! 109%&! &&' ()-L

"1 109R&& ©ENOXYPropaapi cs acighs & () - merO%&'()- M 10%

& ()-10& &10& &10& & :10%&! &&' ()- | &L!10%s& ()- || obU40! M 10% & ()-10 10
S i /& 10% & ()- /& 10% & ()- ws:110% & ()-mu| [:bU40!  :110%

& ()-' :116% St 110% & ()-' i 110% & ()-' M10% & ()- M 10%
& ()-wvuwo! : [ 10w :!10@/@() y r'110% & ()- '!110% & ()-10 10 10
3:10% & () - v| [ NK409107'1 0% & ()-r 9%:110% & ()-@9%:110% & ()- @
9$: 110% & ()-@w ! 10% & W2 y: }44: NA4O! 10 F10% & ()- 3& 10%&'()-r 381 10%

& ()- 10% & ()- 310% & % 10% & ()->=w [: NA4O! 10 L$10% & (f\m "f10%
& ()-r 3f 110&ipy- 1s18 &O(npetla&xya)e/é&cw;longalgﬁ(lye&w [ tha4bitde

83 0Y10% s& ()- -10% & ()-r ,S10% & ()- *!10% & ()- (10%& ()- @& 10%
& () -: =>? @PMPgagid 9as obtEinerd wt@@os/&n% yanpey g8 degcggber- 1 Exampde F: 10%
& ()- K3 0Y10%& ()-${Z8vU40! '010%& ()- 10% & ()- !'10%& ()- D10% & ()-
*1004; 1& @6c) .0 10%&' ()-$' ?WikzY8vU40!

MS m/e(ESI) 435 (MNa’)

Example 49. 3-3-[2-(4-Cyclopentylphenoxy)ethoxy]phenyl-2-

ethoxypropanoic acid

Using 1-(2-bromoethoxy)-4-cyclopentylbenzene, the title
compound was obtained in the same manner as described in Example
46c) .

MS m/e(ESI) 421 (MNa')

Example 50. 3-3-[2-(4-t-Butylphenoxy)ethoxy]phenyl-2-

ethoxypropanoic acid

Using l1-(2-bromoethoxy)-4-t-butylbenzene, the title
compound was obtained in the same manner as described in Example
46c) .

MS m/e(ESI) 409 (MNa®)
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03%10% & ()-f 3%10%& ()-f WB$10% ~ & ()-f f910%m n& ()---

9109X&' ()---!010%WWU& ()- P|[:vW0! /10% & ()- --10% & ()- ,'1'10% & () -

S& 109&' ()- 4S& 10% & ()- 110% & ()-P][NA4O!'10 10 10 3:10% & ()- 7 '10%

& ()- s510% & ()- 310% & ()- 11'10% & ()-7u/|[: NA4O!10 310% & ()- 10% & () -

| g10% & ()- 3'10% & ()- 10% & ()- 9'10% & ()-/1 ]|[:NA40'10 9% 10% & () -

F'i0% & ()- S 10% & ()- 10% & ()- 11'10% & ()- yl0% & ()-M[: NA4O!10 /10%

& ()- F-fEewwle) Slv' B1@nle—~((d- Fspprogydphen hory ] ~@y- D

| [ NA4O! 10 10 10 10% & ()- 710% & ()- 5'10% & ()- 310% & ()- 110% & ()- Y
ethoxypropanoic acid

/i\[::LO/\\,a.:: ~-COH
0\/

Using l-(2-bromoethoxry)-4-isopropylbenzene, the title

compound was obtained in the same manner as described in Example
d6c) .
MS m/e(ESI) 395 (MNa*) :

Example 52. 3-{3-[2-(2,4-Dichlorophenoxy)ethoxy]-4-

methoxyphenyl }-2-isopropoxypropanoic acid

Production example 52a) Ethyl 3-(3-hydroxy-4-methoxyphenyl) -

2-isopropoxypropanoate
HO:@/\r COZEt
Me0 O\r’

Using 3-benzyloxy-4-methoxybenzaldehyde and ethyl

2- (diethoxyphosphoryl)-2-isopropoxyacetate, the title
compound was obtained in the same manner as described in Example
46b) .

§: 0.99 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 1.23 (t, J=7.2Hz, 3H) 2.85
(dd, J=8.4, 14.0Hz, 1H) 2.91 (dd, J=4.8, 14.0Hz, 1H) 3.45-3.55 (m, 1H) 3. 87
(s, 3H) 4.01 (dd, J=4.8, 8.4Hz, 1H) 4. 14-4.20 (m, 2H) 5.55 (s, 1H) 6.70-6. 78
(m, 2H) 6.84 (d, J=2.0Hz, 1H)

Example 52b) 3-{3-[2-(2,4-Dichlorophenoxy)ethoxy]-4-

methoxyphenyl}-2-isopropoxypropanoic acid
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70| [: NA4O! 10 r39!10% f& ()-Z 39!10% & ()-Z 39! 10% & ()-Z 3M 10% z& ()-
3M 10% & ()- 3M 10% & ()-o[ vT30! L! 109! M& ()-Z! L! 109%pMp& ()-Z10 10 10
3:10% & ()- (:110% & ()- (:!10% & ()-[{Y8vT30!

- @O%MNE ()-! OFFY&10% ()- OFFY%&10% +!]& ()-! 2FFY%&10%08& () -

L1 109! M’ ()-Z L! 109! M8 ()-Z; >| obU30! 1 :110%& ()- 1OM+ MDLOM:! MLOME! M
| F: 10%\/|+||v& ()- 5 1109w M8 ()- 3 109! M&' ()- O- @O%/+! Y& ()-i0|[: bU30! !
|M 10% & @) 109! &&' ()-9 M 109%&! &&' ()-9 M 10%&! &&' ()-9 |:!10% & () -

1 1109%&! &8 () A %8603k () -  &L0%R! && ()- 108! &10&! &10&! &

F: 109%&! &&' () - Zg@’?y 91 109&! &&' ()--p|[:vW40! !  109&! &&' () -

109&! &&' () - &9'10%&m -3 0g100&! &8’ () - 1098 & () -

| 10%! && ()-3TZj | [: vUAO! ! 0%&&& ()- s 109& && ()- F:10%R&& () -
F:10% & ()-' @ 109! && ()- F3109&! &&' ()-szY8vU40!! ''Z 10% g&'()-- i
10% & ()-- &0'Zsi09f 1&(gybromoythegyy &2 (f-dichlonohgngyne! angrabhwhe: () -
A vUsO! ! L 109@) &&' ()-  f210%&p &&' ()- " f210%<& ()- V.1090& ()-

. 109R&& ( B~ (81DYRIr&Y(CA-mgthosyphienyl)o& -1 poPIORCEYPECRBOLBE . TOSR! &&' () -
L3 109%& ()-3 3 10%&k! &&' ()-3 ? .10%Y & ()- ,{Z9bU40!'! uS 10% & ()-f
S 10%&' () tfit¢e compound was obtained in thé same manner as described in
Example 33c).
'"H-NMR (CDC1,)
8: 1.04 (d, J=6.0Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 2.89 (dd, J=8.0, 14.0Hz,
1H) 3.07 (dd, J=4.0, 14.0Hz, 1H) 3.56 (sept, J=6.0Hz, 1H) 3.84 (s, 3H) 4.13
(dd, J=4.0, 8.0Hz, 1H) 4.37-4.44 (m, 4H) 6.83 (s, 1H) 6.83 (d, J=1.2Hz,
1H) 6.91 (d, J=1.2Hz, 1H) 6.98 (d, J=8.6Hz, 1H) 7.18 (dd, J=2.6, 8.6Hz,
1H) 7.377(d, J=2.6Hz, 1H)
MS m/e(ESI) 465 (MNa')
Example 53. 3-{3-[2-(4-Trifluoromethylphenoxy)ethoxy]-4-

methoxyphenyl}-2-isopropoxypropanoic acid

Using 1-(2-bromoethoxy)-4-trifluoromethylbenzene, the
title compound was obtained in the same manner as described in
Example 52b).

MS m/e(ESI) 465 (MNa®)

Example 54. 3-{3-[2-(4-Cyclohexylphenoxy)ethoxyl]-4-

methoxyphenyl}-2-isopropoxypropanoic acid
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*10%+& ()- !10%&' ()- 10%&' ()-  u 10%&' ()- ,Op|[:bWs0!!  L$!10% & ()-

7 1s10%; >& ()-m >6" f S109EZE& ()-m VAYS 1094 z] & ()- YS 109%& ()-

S 1098& ()-fDmM Q[:bU40!l!  010% & ()- .10% & ()- ,!10% & ()- & 10% & ()-
3(GLO% & ()- @ 10% & ()-Q" # $ % |[NA4O!110 10 10 F:10% & ()- 710% & () -
510% & ()- 3MLO% & ()- 110% & ()-% ! ~""#f $$| [: NA4O! 1 10 9:!10% & () -
9:110%1: & ()- 9:1100%1:& ()- 1110%! & ()- 1110%!:& ()-

t110%!: & (~$WRRHE ' vU4O! | MlO%&!&&'()- MlO%&!&&'()-
M 109&! && 0:1:10:1:10:1: :10%!:& ()- /110%!:& ()-' ()**
+++| [ ;- 4108T& 3 %&l&&() | L! 10%&'() 3 LI 10%&! && ()-3 LI 109%& &&' () -3

L! 109%&! &&' () -3 H . bA410&! & sllo%&'() :$ s110% & ()-:
|M 10% & ()- M 10% &'@) 10 Qf& () 10&! &10&! &. ./ /" 0#0$0%R0| 0bU410 10%

& ()-10 10 10 s!10%'€°()- 10% & ()-:$ s! 10% & ()-:$ s! 10%

& ()-:$RO0001QL1| [: bU410 10% & ()- '10% & ()- 10% & ()- z10% & ()- :!10%
& ()- 10% & ()-11172z22 %bU410 “10% & ()- 110% & ()- y!10% & ()- 10%

& ()- 10% & () Usiog &-(p-proposshray) -4 U@yslogem%o&ﬂ@ene(, 16%egtirlesg10%
& ()- 9$110% & ()- sF'10% & ()- S 10% & () - R44445P55| [ bU410 5! 10% & () -
$310% & ()Qompm%%wef -obdyariguy 1(1)the SaANGFRNET 3§ M%xgadassés@m%mlo

"I110% <& ()-y :1109%& ()-y!i:!10%& ()-y10 10 10 10% & ()- 79!10%
&'()-677883/ IT:uT310 ", 10% & () -] va 110% & ()- Y':110%& ()- r:!10%
& ()-y : 110%&' %b}; 0: 110%&'() y99999999: | 0bU410 ' | @10% & ()-10 10 10
3:10% & ( A)4<§9(MT‘@K 10%&' ()-j , 109& ()-j:::*:CH N |[9bWs10 !
310%& () - F 10%\1& F 10% & 0% &

Example 5 3—{3—[2—(Q—Cyclopentylﬁhenoxy)ethoxy]—4—

methoxyphenyl}-2-isopropoxypropanoic acid

Using 1-(2-bromoethoxy)-4-cyclopentylbenzene, the title
compound was obtained in the same manner as described in Example
52b) .

MS m/e(ESI) 465 (MNa®)

Example 56. 3-{3-[2-(4-t-Butylphenoxy)ethoxy]-4-

methoxyphenyl}-2-isopropoxypropanoic acid

>k©L0/\/0:©/\',COZH
MeO Oj/

Using 1l-(2-bromoethoxy)-4-t-butylbenzene, the title

compound was obtained in the same manner as described in Example
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| @10%+& ()- VI @10%#H#& ()-Na:y::;;2<[[:bU410 ! @& '10% & ()- "~ $10%

& ()- :110% & ()-y 3109B& ()- N310% & ()- 310%X& () - 2<k<<<==2>|[: bU410 !
7 10% & ()- s510% & ()- .& 10% & ()- s, 10% & ()- & 10% & ()- 3(Z10%

& ()-2>6>7>8>9>g>* @@WU410 & 10% & ()-T W !110% & ()- '!110% & () -

'1109%& ()-10 10 10 F: 10%)&'()-ABBCDDDDQDlObU410 110% & ()-@10 10 10

3:10% & ()- /& 10% & () - 10% & ()-T & 10% & ()-TQD=G GoHHI I | | [: - 410
Y: 10% & ()o2bkds! 10% & () - vvF(llo%&'() F(llo%&'() w!l0% & ()-@ :!10%
& ()-@1112KWKMWHA410 - 110% & ()-T :110% & ()-T :110% & ()-T M 10% & () -
M 10% & ( MS18/ aBSINGER M= 0P CpPPVU410 M 10% & ()- M 10% & ()-10 10 10

F:10% & ()- .110% & ()- . 110% & ()- P5QRRRSS| Z8vUA10

/1109 ( Examplie] 6 $-430)(2S (A-Ieuareny)lob enoxrydws hopyd 0% &'() S M 10%
& ()- SAS\ S’ SaShScSSSvUB10! - |@10% &'() @|@10%&'() @10 10 10 10%

& ()- /! 10%&ho i ORSRYPURPAN Ol d10% & () - &110%&'() DY
MLOY% ()-M $ Y MLOY& ()- M YI\/IlO%&'() M1 @ 109%& () - @UUUVVHWA [ : vU310!
oml0% & ()-, .110% & ()- ,,10% & ()- "'110% & ()-f 10% & ()- !10%

& () - WWKAXEXEXGXHX| [ NA410! 10 10 10 Y:10% & ()- 7 10% & ()- 6!10% & () -
310% & () - &'() HXXXC Y1 Y] [ NA410! 10 10% & ()- ! 10% & ()- 10% & () -
10% & ()- ! 10% ZI ZZZ| [ : NA410! 10 110% & ()- !'10% & () -
s10% & ()- 10%&'() &I(\K 10% & ()-ZZ[I[ [[[|[: NA410! 10 3(!10% & () -
$S&10% & () - “$10% & |"Z10% & ()- s 10% & ()- m

Using 1-(2-bromoethoxy)-4-ispropylbenzene, the title
compound was obtained in the same manner as described in Example
52b) .

MS m/e(ESI) 439 (MNa®)
Example 58. 3-{3-{2-(2,4-Dichlorophenoxy)ethoxy]phenyl}-

2-methylpropanoic acid

Production example 58a) Ethyl 3-(3-hydroxyphenyl)-2-

methylpropanoate

Using 3-benzyloxybenzaldehyde and ethyl

2- (diethoxyphosphoryl)-2-methylacetate, thetitle compoundwas
obtained in the same manner as described in Production examples
46a) and 46b).

"H-NMR (CDC1,)

§: 1.15 (d, J=6.8Hz, 3H) 1.20 (t, J=7.2Hz, 3H) 2.62 (dd, J=7.6, 13.2Hz,
1H) 2.67-2.76 (m, 1H) 2.96 (dd, J=7.2, 13.2Hz, 1H) 4.10 (q, J=T7.2Hz, 2H)
5.28 (s, 1H) 6.66-6.70 (m, 2H) 6.72-6.75 (m, 1H) 7.14 (t, J=6.8Hz, 1H)
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10% & ()-[[*\ulylz]{]|]_|obw10! :110% & ()-10 10 10 F: 10% & ()- .& 10%
& ()- ,10% & ()- 9*10% & ()-_L_bccccc8c| obU410! 109! &&' ()-10 10 10
3:10% & ()- 9'10% & ()- 9'10% & ()- r:!110% & ()-8cgctcweeccc{Z9bW410!
109! &&' ()- Y 109! &&' ()- @ 10%&! &&' ()- 3 109! &&' ()- !'_y:109%& ()-

fy 109%&&&' () - ccceBeee| [: bU410I @f 10%&! &&' () - L$& 109%&! &&' () -

Y1098 &&' () - 9! 10%&! && 109! & 810%8! &8 () ggng410| )
| 110% " & Example |58P)ug : Righdore Y9 & ‘ MRIRE! () -
L3( 10%&! &&' ()-ggh h h- h9th8vU410l @O%& ()- DXlO@&#&f() plO@&#&f()-'O
|110%r~&rnmihwapn0p@@%ﬁ#~#&lg) F  1110%m& ()- ?hLhwhhhhh|[: vU410!

9: 10%-#& ()- 4 10%#& ()- w 10%/B" Y& ()-

Cl
QONO\Q/YCOZH

Gl

Using 1-(2-bromoethoxy)-2,4-dichlorobenzene and ethyl
3-(3-hydroxy-4-methoxyphenyl)-2-metylpropanoate, the title
compound was obtained in the same manner as described in Example
33c).

MS m/e(ESI) 391 (MNa’)
Example 59. 3-{3-[2-(4-Trifluoromethylphenoxy)ethoxy]-

phenyl}-2-methylpropanoic acid

Using l1-(2-bromoethoxy)-4-trifluoromethylbenzene, the
title compound was obtained in the same manner as described in
Example 58b).

"H-NMR (CDC1,)

&: 1.18 (d, J=6.8Hz, 3H) 2.64 (dd, J=8.0, 13.6Hz, 1H) 2.72-2.81 (m, 1H)
3.05 (dd, J=6.8, 13.6Hz, 1H) 4.30-4.37 (m, 4H) 6.77-6.84 (m, 3H) 6.99-7.04
(m, 2H) 7.19-7.24 (m, 1H) 7.53-7.58 (m, 2H)

MS m/e(ESI) 391 (MNa®)

Example 60. 3-{3-[2-(4-Cyclohexylphenoxy)ethoxy]phenyl}-2-

methylpropanoic acid
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109%KJK& ()- °~ @O0%#& ()- 0 @O%: ()-hhhhhhVi|[:vU410! F) "10%#& ()-
"10%<& ()- 1."10%"& ()- "1098& ()- 0"10%& ()- v

9: 1090~#0&' ()-Viij?j[jjj|[:vU410!  Z10% ~#< & ()- F) "10% & ()- F)
"109& ()- | F) "109%&n && ()- F) "10% & ()- F)

" 109 ~#x& ()-]jjjj kDkWkkvU410! 10% & ()- F 10% & ()- 3!10% & ()- 310%
& ()-10~#10~#10~# NPZ10%-#& ()-knnnnnn| Z9vU410! 0 f2@0% & ()-!v

f 2@ 0NNV “ Fs*10%W & ()-y Fs*10% & ()-y & 10%& ()-- & 10%
& () --nnnnhae'$grat S210 : |
O 0/\/0\©/\r002|1

Using 1-(2-bromoethoxy)-4-cyclohexylbenzene, the title
compound was obtained in the same manner as described in Example
58b) .

MS m/e(ESI) 405 (MNa')
Example 61. 3-{3-[2-(4-Cyclopentylphenoxy)ethoxy]phenyl}-2-

methylpropanoic acid

O\Q\ONOWCOZH

Using 1-(2-bromoethoxy)-4-cyclopentylbenzene, the title

compound was obtained in the same manner as described in Example
58b) .

MS m/e(ESI) 391 (MNa®)
Example 62. 3-{3-[2-{4-t-Butylphenoxy)ethoxy]lphenyl}-2-

methylpropanoic acid

j(jl\o/\,O\(j/\r(mzﬂ

Using 1-(2-bromoethoxy)-4-t-butylbenzene, the title

compound was obtained in the same manner as described in Example
58b) .

MS m/e(ESI) 379 (MNa*)

Example 63. 3-{3-[2-(4-Isopropylphenoxy)ethoxylphenyl}-2-
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& ()- L$10% & ()- Y'Z10% & ()- . @1 10% & () -
compound was obtained in the same manner as described in Example

58b) .

MS m/e(ESI) 365 (MNa')

Example 64. 3-{3-[2-(2,4-Dichlorophenoxy)ethoxylphenyl}-2-

ethylpropanoic acid

Production example 64a) Ethyl 3-(3-hydroxyphenyl)-2-

ethylpropanoate

HO\©/\(COZEt

Using 3-benzyloxybenzaldehyde, ethyl

2-(diethoxyphosphoryl)-2-ethylacetate, the title compound was
obtained in the same manner as described in Production examples
46a) and 46b).

'H-NMR (CDC1,)

§:0.92 (t, J=7.2Hz, 3H) 1.16 (t, J=7.2Hz, 3H) 1.50-1.70 (m, 2H) 2.53-2.60
(m, 1H) 2.70 (dd, J=6.4, 13.6Hz, 1H) 2.87 (dd, J=8.6, 13.6Hz, 1H) 4.08 (q,
J=7.2Hz, 2H) 5.26 (s, 1H) 6.64-6.69 (m, 2H) 6.71-6.75 (m, 1H) 7.14 (t,

J=7.8Hz, 1H)

Example 64b) 3-{3-[2-(2,4-Dichlorophenoxy)ethoxylphenyl}-2-

ethylpropanoic acid
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Using 1-(2-bromoethoxy)-4-trifluoromethylbenzene, the
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title compound was obtained in the same manner as described in
Example 64Db}.

'H-NMR (CDC1,)

§:0.95 (t, J=7.2Hz, 3H) 1.53-1.72 (m, 2H) 2.57-2.65 (m, 1H) 2.73 (dd,
J=6.8, 13.6Hz, 1H) 2.96 (dd, J=8.0, 13.6Hz, 1H) 4.29-4.36 (m, 4H) 6.77-6. 82
(m, 3H) 6.99-7.03 (m, 2H) 7.18-7.23 (m, 1H) 7.53-7.58 (m, 2H)

MS m/e(ESI) 405 (MNa®)

Example 66. 3-{3-[2-(4-Cyclohexylphenoxy)ethoxy]phenyl}-2-

ethylpropanoic acid
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"T108 & ()- "T10NB & ()- 108 & ()-O|[:bUH  "108 & ()- 109 & ()- Z109B & () -
1108 & ()- T 108 & ()- '10% & ()-:; BKRSZ DbUH, [10% & ()- #38X[10% & () -
[108 & ()- [10B & ()- [10%W & ()- Z flmz{_?bUH, [10WB & ()- [10% & ()-
#38X[10W & ()- [109 & ()- [109B & ()- z_?bUH, [109 & ()- [10% & ()-
[1098 & ()- #38X[10W & ()- [1098 & ()- _?bUH [10% & ()- [109B & () -
Using 1-(2-bromoethoxy)-4-cyclohexylbenzene, the title
compound was obtained in the same manner as described in Example

64b) .

MS m/e(ESI) 419 (MNa®)
Example 67. 3-{3-[2-(4-Cyclopentylphenoxy)ethoxy]phenyl}-2-

ethylpropanoic acid

Using 1-(2-bromoethoxy)-4~-cyclopentylbenzene, the title
compound was obtained in the same manner as described in Example
64b) .

MS m/e(ESI) 405 (MNa’)
Example 68. 3-{3-[2-(4-t-Butylphenoxy)ethoxylphenyl}-2-

ethylpropanoic acid

Using 1l-(2-bromoethoxy)-4-t-butylbenzene, the title
compound was obtained in the same manner as described in Example
64b) .

MS m/e(ESI) 393 (MNa‘)

Example 69. 3-{3-[2-(4-Isopropylphenoxy)ethoxy]phenyl}-2-

ethylpropanoic acid
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[1098 & ()- [109% & ()- #38X[10% & ()- ~<bUH, #38X[10% & ()- [10% & () -
[1098 & ()- [109% & ()- #38X DbUH, #3[10% & ()- #38X[10% & ()- [10% & () -
[1098 & ()- [109% & ()- {_?bUH, #[10% & ()- [10% & ()- #38X[10% & () -
[109% & ()- [10% & () -

Using 1-(2-bromoethoxy)~-4-isopropylbenzene, the title
compound was obtained in the same manner as described in Example
64b) .

MS m/e(ESI) 379 (MNa’)
Example 70. 3-3-[2-(Phenoxy)ethoxylphenyl-2-ethylpropanoic

acid

QONOWOZH

Using 1-(2-bromoethoxy)benzene, the title compound was
obtained in the same manner as described in Example 64b).
MS m/e(ESI) 337 (MNa’)

Example 71.

3-3-[2-(4-Fluorophenoxy)ethoxy]phenyl-2-ethylpropanoic acid

F
\QO/\/O

Using 1-(2-bromoethoxy)~4-fluorobenzene, the title
compound was obtained in the same manner as described in Example
64b) .

MS m/e(ESI) 355 (MNa’)

Example 72.

3-3-[2-(4-Benzyloxy)ethoxylphenyl-2~ethylpropanoic acid
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"#$ w >bUH,  # , 108 & ()- s*10% & ()-[10% & ()- #38X[10% & ()- [10% & ()-
WSV [ bUH, s7109% & ()- 5109 & ()- 3MLO% & ()- 1ml0% & ()- /& 10% & ()-
5-1094 & ()-aj vU4; 1"110% & ()- sy 104 & ()- ml0%W & ()- M 10% & () - 10! 10! 10!
3:10% & ()-r{Y8vU4; s310% & ()-1"3(- 109& ()- 3(- 10%& ()- !3(- 10%

& ()- 3(- 10% & ()- L$10% & ()-B2AvU3;! !10%& ()-1 !10% & ()-110! 10! 10!

3:10% & ()- 79110% & ()- 5& 10% & ()-AvT3; ! 10%8+ && ()- "!" M 10%b& () -
M 1098+! && A3AQHU0OR 3~LBRHE () - 110% & ()-1zm S1; !
33100& () - 108+ &10&+! &108+1& F: 1008+ &&' ()- ! 10%&g &&' ()- " ! 10%&+! && () -

-1 1 109%R&& () - "4n{Z87S1; !
Using 1-[(2-bromoethoxy)methyl]lbenzene, the title
compound was obtained in the same manner as described in Example
64b) .
MS m/e(ESI) 351 (MNa®)

Example 73. 2-Ethyl-3-[3-(3~-phenylpropoxy)phenyllpropanocic

acid

QO

Using 3-phenylpropyl bromide, the title compound was
obtained in the same manner as described in Example 64b).

MS m/e(ESI) 335 (MNa')

Example 74. 2-Ethyl-3-[3-(3-phenoxypropoxy)phenyl]propanoic

acid

SRR CAG

Using 1-(3-bromopropoxy)benzene, the title compound was

obtained in the same manner as described in Example 64b).

MS m/e(ESI) 351 (MNa )
Example 75. 3-{3-[3-(2,4-Dichlorophenoxy)propoxy]phenyl}-2-

ethylpropanoic acid

Cl
oo
Cl

Using 1-(3~-bromopropoxy)-2,4-dichlorobenzene, the title
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N&F10988& WS) af g(lﬂﬁ&rlﬂt&&'ﬂ@‘;&. . 109%R&&' ()- . 10%&+! &&' ()-!D : ! 109R&& () -
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109& () - y RIUBRSMRAENOXY N PIERRQK ) t) T ATRARR RIonam
H$' 1 1096 & ()- !10% & ()- !10% & ()-quvwxtS1;!i 10%EE& ()- 109& ()-

109! 7& ()-10 10 40 < H IQ%& (bt ! -' ! 100MA& ()- VI {Y7tSI;
1i1d:110% " & - T10% (- 1109 & ()-! :110%j& ()- :!110% & ()-
1109 () -} Uil o¥10%T& ()-° 9110%& ()- ! 91 10%& ()-°

9l 109& ()- 10 90HOS&K' ()-° 91109 & ()- "TvT3;! p' 11098 & ()-!"!109%& ()-
"110988& ()-10!'10!'10! F: 1098 & ()- 9'109%& ()- T{Z8vT3;! !y :110%D1D& ()-s
y :!10%&'()-sz_:!10%&'()-5! GL0%
sing 1-[4-(3-bromopropoxy)-2-hydroxy-3-
propylphenyl]-l-ethanone, the title compound was obtained in
the same manner as described in Example 64Db).

MS m/e(ESI) 451 (MNa®)

Example 77.. 2-Isopropoxy—-3-(4-methoxy-3-[3-(2-methylphenyl) -

2-propynyl]oxyphenyl)propanoic acid

Production example 77a) Ethyl 2-isopropoxy-3-[3-(2-

propynyloxy)-4-methoxyphenyl]propanoate

\OD/\KCOZH
0

0

| T

685 mg of Ethyl 3-{(3-hydroxy-4-methoxyphenyl)-2-
isopropanocate was dissolved in 10 ml of N,N-dimethylformamide,
and 350 mg of propargyl bromide and 500 mg of potassium carbonate
were added, and the mixture was stirred at room temperature for
3 hours. The reaction mixture was diluted with ethyl acetate,
and washed with water and 1N hydrochloric acid. The organic

layer was dried over anhydrous magnesium sulfate, filtered and
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i & ()- GlO% & ()- GI0O% & ()- vWs;! F10%&X&&' ()-M Cl0%! & ()-M 10! 10! 10!
F:10% & ()- y :110%& ()-s y :110%& ()-s"{Y7vU4;! 1& 109%& ()-!8& 10%&3 &3
& ()- D& 10%&' ()- !109B&& ()-! ! 109B&& ()- ! 10%&+! &&' () -"zX7*10&+! &

3: 10%&+! &8 () -!0s& 10%R&h&h& ()-!s& 10%&/ & & ()-

S& 109&&&' ()-!s& 10%R&&E ()- s& 10%&+! &&' ()- /* ?10&+! &

& 10%R&&E () -! & 10%Rs&s& () - & 10%&+! &&' ()-! & 10%R&&’ (%-_

& 109&+ &&NE)sAen WidRet 8+ ikdedeifoda ¢ e POORIRERS Lit Legonpgund. g () -
L& 10%&+! &&' () - !, & 109%R&& ()- , & 10%&+! && ()- '1 & 10%&&&' () - uS20&
5!10%&&&-@%gmggplddgg&g&lépgfopoxy—3—(4—methoxy-3—[3—(2—

s 109&+! &&' ()-y!s! 10%R&&' () - y10&+! &10&+! & 10&+! & 3: 10%&+! &&' () -, /' x\WbuS20&
Y & 109RRE YL Phenyd) TyREQ RNy 1 exypherg-l) ggoppnoic acid

15.5 mg of Ethyl
2-isopropoxy-3-[3-(2-propynyloxy)phenyl]propanoate, 20 mg of
2-iodotoluene, 5 mg of copper iodide, 5 mg of
tetrakis(triphenylphosphine)palladium and 50ul triethylamine
were dissolved in 0.2 ml of N,N-dimethylformamide, and the
mixture was stirred at room temperature for two days under
nitrogen atmosphere. The reaction mixture was diluted with
ethyl acetate, and washed with water and 1N hydrochloric acid.
The organic layer was dried over anhydrous magnesium sulfate,
filtered, and the solvent was distilled off, to give ethyl
2-isopropoxy-3-(3-[3-(2-methylphenyl)-2-propynyl]-
oXyphenyl)propanoate. This product was dissolved in 0.4 ml of
ethanol, and 0.1 ml of 5N-sodium hydroxide was added, and the
mixture was kept still overnight at room temperature. The
reaction solution was acidified by adding 1N-hydrochloric acid
and extracted with ethyl acetate. The residue was purified by
reverse-phase high performance liquid chromatography, to give

1.10 mg of the title compound.

MS m/e(ESI) 383 (MH')
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I's!10% & & ()-!S/1I0%R R & ()-!s!10%0& ()-' =t S20& 109 & () -
1094G& () - 10&+! &10&+! & 10&+! & 3: 10%&+! &&' () - 1@0%&+! &&' () -! Y" & 10%R&&' () -
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108 & ()-+ M 10% & (Z) @! M 10% & () @0} e} zY8t SlO' TlO% & () T109& ()
10@6&j() Exeorle L 5Q@LL gmetsRRyYT 3+l h

M 109& ()-!M ()-'I\/IlO%&'() I\/IlO%&'() VT201 1 100& ()-1
10% i & () 2= ' d10% & ()- " # $ % zYL?20!10 10
10 F:10% & ()-1° !10%&'()- " !10%&'()- "! CT109& ()- " C110% & ()- "%

Using 3-iodotoluene, the title compound was obtained in
the same manner as described in Example 77Db).

MS m/e(ESI) 383 (MH")

Example 79. 2-Isopropoxy-3-(4-methoxy-3-[3-(3-methyophenyl) -

2-propynyl]oxyphenyl)propanoic acid

Using 3-iodotoluene, the title compound was obtained in
the same manner as described in Example 77b).
MS m/e(ESI) 383 (MH')

Example 80. 2-Isopropoxy-3-(4-methoxy-3-[3-{(4-methylphenyl) -

2-propynyl]oxyphenyl)propanoic acid

Using 4-iodotoluene, the title compound was obtained in

the same manner as described in Example 77b).
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10% & ()- SO™10¥ & () -
Q} 0
0
? T

Using 4-butyliodobenzene, the title compound was obtained

in the same manner as described in Example 77b).

MS m/e(ESI) 425 (MH')

Example 82. 2-Isopropoxy-3-(4-methoxy-3-[3-(3-

trifluoromethylphenyl)-2-propynyl]oxyphenyl)propanoic acid

Using 3-iodobenzene trifluoride, the title compound was
obtained in the same manner as described in Example 77b).
MS m/e(ESI) 437 (MH')

Example 83. 2-Isopropoxy-3-(4-methoxy-3-[3-

(3-methoxyphenyl) -2-propynyl] oxyphenyl)propanoic acid

Using 3-methoxyiodobenzene, the title compound was
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Using 4-methoxyiodobenzene, the title compound was
obtained in the same manner as described in Example 77b).

MS m/e(ESI) 399 (MH")
Example 85. 2-Isopropoxy-3-(4-methoxy-3-[3-(3-fluorophenyl) -

2-propynylloxyphenyl)propanoic acid

Using 3-fluoroiodobenzene, the title compound was obtained
in the same manner as described in Example 77b).
MS m/e(ESI) 387 (MH')

Example 86. 2-Isopropoxy-3-(4-methoxy-3-{3-(4-fluorophenyl) -

2-propynyl]oxyphenyl)propanoic acid
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Example 87. 2-Isopropoxy-3-(4-methoxy-3-[3-(4-chlorophenyl) -

2-propynyl]oxyphenyl)propanoic acid

Using 4-chloroiodobenzene, the title compound was obtained
in the same manner as described in Example 77b).

MS m/e(ESI) 403 (MH')

Example 88. 2-Isopropoxy-3-(4-methoxy-3-{3-(3-bromophenyl)-

2-propynyl]joxyphenyl)propanoic acid

Using 3-bromoiodobenzene, the title compound was obtained
in the same manner as described in Example 77b).

MS m/e(ESI) 447 (MH")

Example 89. 2-Isopropoxy-3-(4-methoxy-3-[3-(3,5-

bistrifluoromethylphenyl)-2-propynyl]oxyphenyl)propanoic

acid
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Using 3, 5-bistrifluoromethyliodobenzene, the title
compound was obtained in the same manner as described in Example
77b) .

MS m/e(ESI) 505 (MH')

Example 90. 2-Isopropoxy—3-(4-methoxy-3-[3-(2,4-

dichlorophenyl)-2-propynyl]oxyphenyl)propanoic acid

Using 2,4-dichloroiodobenzene, the title compound was
obtained in the same manner as described in Example 77b).
MS m/e(ESI) 437 (MH')

Example 91. 2-Isopropoxy-3-(4-methoxy-3-[3-(3,4-

dichlorophenyl)-2-propynyl]oxyphenyl)propanoic acid

Using 3,4-dichloroiodobenzene, the title compound was
obtained in the same manner as described in Example 77b).

MS m/e(ESI) 437 (MH")

185



& ()-12V 10%8131& ()- LI10%& ()-! LI10%& ()- L!10% & ()- 4@ 10%

(& ()-@l 111 EIVI°J{Y7aT21!!!.109%D& ()-!".10% | & ()-

L$: 1 109& ()-!L$: 1109 ()- L$:110% & ()- '@ 10% & ()-"JJIJIIIIVKVT31!!

310% & ()-! 310%QQ& ()-10 10 10 3:10% & ()- 7'10% & ()- &@ 10%

& ()-VKgKgKKKLSL| Z9vT31!! & 109%& ()-y! & 109%& ()-y & 10% & ()-y -10%

& ()- 10%& ()- @ 10%<& ()- @LLLLL\ MkM [9vT31!! | [ "110%7& ()- ,"'! 10% & ()-

9*10% & ( EXampdEIA2g ArLs ok ppury-Or-( 4-Pet gy B BrNGMENI NI NNNN U4 1! |
Yy10% & ( YleW&' )= L110% & ()- 10 10 10  F: 10% &'() ,'110%

&'()-Nnoongzw@z ] __(1|- ! (] 5 , $1C1 QT

& 1008 ()-! & 100& ()- &10%& ()- ONPPEQ QQZY8+410 F: 10% & ()- ° $M 1092
& ()-1"$M10%&' ()- ~$M 10% & ()-!" $M 10%<& ()- $M 10%

& () - QQQQR¥RR 2410 L110%& ()-! LI10% ()- LI10%& ()- >P 10%

E& ()-!ow n@ V9 & ()-10 30 RRRGSVBSSyX67410 ! *  :110%7€?& () -2

1 100& () - 2! g %& ()-2& P LI 10% & ()-! @
L! 109% () - SS' T>TxT| T} { 10 10 10 F:10% & ()- 2:!10%& ()-!
2:110%&' ()- 2 110%41 098! () ZTTT U7UUUyX7M@B01 L!109& ()-t L!109%A

& ()-t-1 LI109& ()-t L'lO%&'() 3y 10% & ()--!3y

1098 () - UUWWWAAN 29, 310 3:10% & ()- Y'M10% & ()-z Y'M 10%

& ()-z!Y'M 10%35&ne) BZSWW%W&ieﬁOQewew&' Wevwmwamsqgndl WES
1109 () - (1109 ()-'!F 11 10%x& ()-" 1110% & ()-' 10% & ()-10 10

Y Y- szzpm?z@wce im thes S&W(e) magnAr] @% QE(S):ruQem 10v&x@mple M7P0% & ()-!F
1109 ()-'!'F 'IlO%N&IéW ZITTI[[[[uT210! 39! 109%& ()- 39!10% & ()-10 10 10
| 10% & (MS! @ ®FL0SEY (MHD3 M 109%& ()-[[\K\\\\{Y8uT210! & 10%& () !

& 10%& ()-Y & 10% & ()-Y P39110% & ()-! @9! 109%&' ()- 39!10% & () -\

1>111111 yEzempley:- 985028 Ispproporyyg—((-methogyg3c)3 - (1rngphehyyl) -2

& 109 ()-Y' & 10% )-Y]117°82AA 210 391109 & ()-!39! 10%&' ()- 39! 10%
& ()- 4PFHmamﬂlpﬂm&3wl()prﬂpamWﬁﬁ;lé | 29710  (f10% & ()-i!

& 109%& ()- & 109%&' ()- &10% & ()- nO 10%7b& ()-9

109%& ()-9__J. " {naT20!' b 39! 109BEBE&' ()-z10 10 10 Y:10% & ()-!

109 () - 110% & ()- Q
A OMOH
0
? T

Using 1l-iodonaphthalene, the title compound was obtained

in the same manner as described in Example 77b).

MS m/e(ESI) 419 (MH')

Example 94. 2-Isopropoxy-3-(4-methoxy-3-[3-(2-thienyl)-2-

propynyl]oxyphenyl) propanoic acid

S
/
Va
X
Q\/OD/\)LOH
0

0

. T

Using 2-iodothiophene, the title compound was obtained in

the same manner as described in Example 77b).
MS m/e(ESI) 375 (MH)
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Using ethyl 3-(3-hydroxyphenyl)-2-isopropoxypropanoate,
the title compound was obtained in the same manner as described
in Example 77a).

'H NMR (CDC1,)

§:0.96 (d, J=6.4Hz, 3H) 1.16 (d, J=6.0Hz, 3H) 1.25 (t, J=7.2Hz, 3H) 2.51
(t, J=2.4Hz, 1H) 2.92 (dd, J=8.8, 14.0Hz, 1H) 2.99 (dd, J=4.8, 13.6Hz, 1H)
3.51 (Sept, J=6.4Hz, 1H) 4. 05 (dd, J=4.4, 8.8Hz, 1H) 4.14-4.23 (m, 2H) 4.68
(d, J=2.4Hz, 2H) 6.83-6.86 (m, 1H) 6.88-6.90 (m, 1H) 6.90 (s, 1H) 7.21 (dt,
J=0.8, 8.0Hz, 1H)

Example 95b) 2-Isopropoxy-3-(3-[3-(4-methylphenyl)-2-

propynyl]oxyphenyl)propanocic acid

0
\Q\/O\O/\/ko”
0

Y

Using 4-iodotoluene, the title compound was obtained in

the same manner as described in Example 77b).

MS m/e(ESI) 353 (MH")

Example 96. 2-Isopropoxy-3-(3-[3-(4-chlorophenyl)-2-
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Using 4-iodochlorobenzene, the title compound was obtained
in the same manner as described in Example 77b).
'H NMR (CDC1,)
§:0.99 (d, J=6.4Hz, 3H) 1.13 (d, J=6.0Hz, 3H) 2.93 (dd, J=8.4, 14.0Hz,
1H) 3.13 (dd, J=3.6, 13.6Hz, 1H) 3.52 (Sept, J=6.4Hz, 1H) 4.14 (dd, J=3.86,
8. 4Hz, 1H) 4.89 (s, 2H) 6.87-6.93 (m, 3H) 7.22-7.30 (m, 3H) 7.36 (d, J=8.4Hz,
2H)
MS m/e(ESI) 373 (MH)
Example 97. 2-Isopropoxy-3-(3-[3-{(3-bromophenyl)-2-

propynyl]oxyphenyl)propanoic acid

0
BrD\/
0

Using 3-bromoiodobenzene, the title compound was obtained
in the same manner as described in Example 77b).

MS m/e(ESI) 417 (MH')
Example 98. 2-Isopropoxy-3-(3-[3-(3-trifluoromethylphenyl)-

2-propynyl]oxyphenyl)propanoic acid
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propynyl]oxyphenyl)propanoic acid
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Using 3,4-dichloroiodobenzene, the title compound was
obtained in the same manner as described in Example 77b).
MS m/e(ESI) 407 (MH")

Example 100. 2-Isopropoxy-3-(3-[3-(2,4-dichlorophenyl)-2-

propynyl]oxyphenyl)propanoic acid
C'j:;]\\\\/
0
SN
cl X OWOH
0

Using 2,4-dichloroiodobenzene, the title compound was

obtained in the same manner as described in Example 77b).
'H NMR (CDC1,)
§:0.99 (d, J=6.0Hz, 3H) 1.14 (d, J=6.0Hz, 3H) 2.92 (dd, J=8.4, 14.0Hz,
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Using 4-iodobenzotrifluoride, the title compound was
obtained in the same manner as described in Example 77b).

MS m/e(ESI) 407 (MH')

Example 102. 2~Isopropoxy-3-(3-3-[4-

(trifluoromethyl)phenoxy]-l-propynylphenyl)propanoic acid

Production example 102a) Ethyl 2-isopropoxy-3-(3-

[(trifluoromethyl)sulfonyl]joxyphenyl)-propanoate

Oj/

688 mg of Ethyl

3-(3-hydroxyphenyl)-2-isopropoxypropanoate was dissolved in
dichloromethane, and 600ul of triethylamine, 15 mg of
4-dimethylaminopyridine and 1.045g of
N,N-bistrifluoromethanesulfonyl aniline were added. The

solution was stirred at room temperature overnight and the
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Production example 102b) Ethyl 3-[3-(3-hydroxy-1-

propynyl)phenyl]-2-isopropoxypropanoate

W™ "~ 00,Et

0

T

550 mg of Ethyl 2-isopropoxy-3-(3-

[(trifluoromethyl)sulfonyl]oxyphenyl)propanoate was
dissolved in 5 ml of N,N-dimethylformamide, and 160 mg of
propargyl alcohol, 13 mg of copper iodide, 83 mg of
tetrakis (triphenylphosphine)palladium and 1 ml of
triethylamine were added. After stirring was continued at 50°C
for 4 hours under nitrogen atmosphere, the reaction mixture was
diluted with ethyl acetate and washed with water and 1N
hydrochloric acid. The organic layer was dried over anhydrous
magnesium sulfate, filtered, and the solvent was distilled off.
Then, the residue was purified by silica gel column
chromatography, to give 184 mg of the title compound in the 4:1
— 2:1 hexane-ethyl acetate fraction.
'H NMR (CDC1,)
§:0.94 (d, J=6.0Hz, 3H) 1.15 (d, J=6.4Hz, 3H) 1.24 (t, J=7.6Hz, 3H) 1.70
(t, J=6.0Hz, 1H) 2.90 (dd, J=8.8, 14.0Hz, 1H) 2.98 (dd, J=4.8, 14.0Hz, 1H)
3.49 (Sept, J=6.0Hz, 1H) 4.02 (dd, J=4.8, 8.4Hz, 1H) 4.14-4.22 (m, 2H) 4.50
(d, J=5.6Hz, 2H) 7.22-7.25 (m, 2H) 7.27-7.34 (m, 2H)
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184 mg of Ethyl
3-[3-(3-hydroxy-1l-propynyl)phenyl]-2-isopropoxypropanoate
was dissolved in 4 ml of dimethoxyethane, and 50p1 of phosphorous
tribromide was added. After stirring was continued at room
temperature overnight, the reaction mixture was diluted with
ethyl acetate and washed with water and 1N hydrochloric acid.
The organic layer was dried over anhydrous magnesium sulfate,
filtered and the solvent was distilled off. Then, the residue
was purified by silica gel column chromatography, to give 209
mg of the title compound in the 20:1 hexane-ethyl acetate
fraction.

'H NMR (CDC1y)

6:0.94 (d, J=6.4Hz, 3H) 1.15 (d, J=6.4Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.90
(dd, J=8.4, 14.0Hz, 1H) 2.98 (dd, J=4.8, 13.6Hz, 1H) 3.47 (Sept, J=6.0Hz,
1H) 4.02 (dd, J=4.8, 8.8Hz, 1H) 4.14-4.22 (m, 2H) 4.16 (s, 2H) 7.23-7.25
(m, 2H) 7.30-7.35 (m, 2H)

Example 102d) 2-Isopropoxy-3-(3-3-[4-~

(trifluoromethyl)phenoxyl]-l-propynylphenyl)propanoic acid
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0" COM
0
7/
10 mg of Ethyl 3-[3-(3-bromo-1l-propynyl)phenyl]-2-

isopropoxypropanoate was dissolved in 0.3 ml of
N, N-dimethylformamide, and 10 mg of 4-hydroxybenzotrifluoride
and 20 mg of potassium carbonate were added. After stirring
was continuedat roomtemperatureovernight, the reactionmixture
was diluted with ethyl acetate and washed with water. After
distilling off the solvent from the organic layer, the residue
was dissolved in 0.4 ml of ethanol, and 0.1 ml of 5N-sodium
hydroxide was added, and the mixture was kept still at room
temperature overnight. The reaction solution was acidified by
adding 1N-hydrochloric acid, and extracted with ethyl acetate.
The solvent was concentrated, and the residue was purified by
reverse-phase high performance liquid chromatography, to give
3.55 mg of the title compound.

MS m/e (ESI) 407 (MH')

Example 103. 2-Isopropoxy-3-(3-3-[4-t-butylphenoxy]-1-

propynylphenyl)propanoic acid

gel

A COH
0\|/
Using 4-t-butylphenol, the title compound was obtained in
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the same manner as described in Example 102d).

MS m/e(ESI) 395 (MH')
Example 104. 2-Isopropoxy-3-(3-3~[4-(phenyl)phenoxy]-1-

propynylphenyl)propanoic acid

Using 4-hydroxybiphenyl, the title compound was obtained
in the same manner as described in Example 102d).

MS m/e(ESI) 415 (MH')
Example 105. 2-Isopropoxy-3~(3-3-[4-(phenyl)phenoxy]-1-

propynylphenyl)propanoic acid

e

Using 2,4-dichlorophenol, the title compound was obtained

in the same manner as described in Example 102d).

'H NMR (CDC1,)

§: 1.00 (d, J=6.0Hz, 3H) 1.16 (d, J=6.4Hz, 3H) 2.91 (dd, J=8.0, 13.6Hz,
1H) 3.09 (dd, J=2.8, 13.6Hz, 1H) 3.52 (Sept, J=6.0Hz, 1H) 4.10 (dd, J=3.86,
8.0Hz, 1H) 4.97 (s, 2H) 7.11 (d, J=8.8Hz, 1H) 7.22 (dd, J=2.8, 8.8Hz, 1H)
7.23 (t, J=1.2Hz, 1H) 7.25 (t, J=7.6Hz, 1H) 7.29-7.32 (m, 2H) 7.40 (d,
J=2. 4Hz, 1H)

MS m/e(ESI) 407 (MH")
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Example 106, 2-Isopropoxy-3~(3-3-[4-bromo-2-fluorophenoxy]-

l-propynylphenyl)propanoic acid

Q%
07
OY

Using 4-bromo-2-fluorophenol, the title compound was

obtained in the same manner as described in Example 102d).

MS m/e(ESI) 435 (MH")
Example 107. 2-Isopropoxy-3-3-[2-(4-methylphenyl)-1-

ethynyl]phenylpropanoic acid

Production example 107a) Ethyl 3-[3-(2-trimethylsilyl-1-

propynyl)phenyl]-2-isopropoxypropanoate

>Si
\O/YCOZH
0
7/

932 mg of Ethyl 2-isopropoxy
3~(3-{(trifluoromethyl)sulfonyl]oxyphenyl)propanocate was
dissolved in 8 ml of N,N-dimethylformamide, and 480 mg of
trimethylsilyl acetylene, 40 mg of copper iodide, 280 mg of
tetrakis (triphenylphosphine)palladium and 1 ml of
triethylamine were added. After stirring was continued at 50°C
for 8 hours under nitrogen atmosphere, and the reaction mixture
was diluted with ethyl acetate, and washed with water and 1N
hydrochloric acid. The organic layer was dried over anhydrous

magnesium sulfate, and after filtration and distilling off the
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solvent. Then, the residue was purified by silica gel column
chromatography, to give 442 mg of the title compound in the 30:1
hexane-ethyl acetate fraction.

'H NMR (CDCL,)

§:0.24 (s, 9H) 0.94 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=T7. 2Hz,
3H) 2.89 (dd, J=9.2, 14.0Hz, 1H) 2.97 (dd, J=4.8, 13.6Hz, 1H) 3.49 (Sept,
J=6.0Hz, 1H) 4.01 (dd, J=6.4, 12.4Hz, 1H) 4.14-4.22 (m, 2H) 7. 21 (dd, J=1. 4,
4.0Hz, 2H) 7.31-7.35 (m, 1H) 7.37 (s, 1H)

Production example 107b) Ethyl 3-[3-(propynyl)phenyl]-2-

i sopropoziygroganoate
OY

442 mg of Ethyl 3-[3-(2-trimethylsilyl-1-

propynyl)phenyl]-2-isopropoxypropanoate was dissolved in 10 ml
of tetrahydrofuran, and 0.5 ml of acetic acid and 2 ml of
tetrabutylammonium fluoride (solution in 1M tetrahydrofuran)
were added. The solution was stirred at 50°C for 3 hours, and
the reaction mixture was diluted with ethyl acetate, and washed
with water and saturated sodium bicarbonate. The organic layer
was dried over anhydrous magnesium sulfate, filtered, and the
solvent was distilled off. Then, the residue was purified by
silica gel column chromatography, to give 233 mg of the title
compound in the 30:1 hexane-ethyl acetate fraction.

'H NMR (CDC1,)

6:0.94 (d, J=6.0Hz, 3H) 1.15 (d, J=6.0Hz, 3H) 1.24 (t, J=7.2Hz, 3H) 2.91
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(dd, J=8.8, 13.6Hz, 1H) 2.99 (dd, J=4.8, 13.6Hz, 1H) 3. 05 (s, 1H) 3.50 (Sept,
J=6. 4Hz, 1H) 4.02 (dd, J=4.8, 8.8Hz, 1H) 4.14-4.22 (m, 2H) 7.22-7.26 (m,
oH) 7.35-7.37 (m, 1H) 7.40 (s, 1H)

Example 107c) 2-Isopropoxy-3-3-[2-(4-methylphenyl)-1-

ethynyl]phenylpropanoic acid

®

N COMH

SR

10 mg of Ethyl 3-([3-(2-trimethylsilyl-
1—propynyl)phenyl]—2—isopropoxypropanoate, 20 mg of
4-iodotoluene, 5 mg of copper iodide, 5 mg of
tetrakis (triphenylphosphine)palladium and 50 pl of
triethylamineweredissolvedin0.2mlofN,N—dimethylformamide,
and the mixture was stirred at 50°C overnight under nitrogen
atmosphere. The reactionmixturewasdilutedwithethyl acetate,
and washed with water and 1N hydrochloric acid. The organic
layerwasdriedoveranhydrousmagnesiumsulfate,filtered,and
the solvent was distilled off, to give ethyl 2-isopropoxy-
3-3-[2- (4-methylphenyl)-1-ethynyl]phenylpropanoate. This
productwasdissolvedin0.4mlofethanol,andO.lmlofSN-sodium
hydroxide was added, and the mixture was kept still at room
temperature overnight. The reaction solution was acidified by
adding 1N-hydrochloric acid and extracted with ethyl acetate.
Theresiduewaspurifiedbyreverse—phasehighperformanceliquid

chromatography, to give 1.90 mg of the title compound.
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MS m/e(ESI) 323 (MH")

Example 108. 2~Isopropoxy-3-3-[2-(4-chlorophenyl)-1-

ethynyl]lphenylpropanoic acid

Cl ﬂ‘i

A\

3

Using 4-chloroiodobenzene, 3.70 mg of the title compound
was obtained in the same manner as described in Example 107c¢).
MS m/e(ESI) 343 (MH")

Example 109. 2-Isopropoxy-3-3-[2-(3-bromophenyl)-1-

ethynyl]phenylpropanoic acid

A

A

T3

Using 3-bromoiodobenzene, the title compound was obtained
in the same manner as described in Example 107c).

MS m/e(ESI) 387 (MH")

Example 110. 2-Isopropoxy-3-3-[2-(3-trifluoromethylphenyl)-

l-ethynyl]phenylpropanoic acid

Using 3-iodobenzotrifluoride, the title compound was
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obtained in the same manner as described in Example 107c).
MS m/e(EST) 377 (MH)

Example 111. 2-Isopropoxy-3-3-[2-(3,4-dichlorophenyl)-1-

ethynyl]phenylpropanoic acid

C
Cl AN

(3

Using 3,4-dichloroiodobenzene, the title compound was
obtained in the same manner as described in Example 107c).
MS m/e(ESI) 377 (MHY)

Example 112. 2-Isopropoxy-3-3-[2-(2,4~-dichlorophenyl)-1-

ethynyl]phenylpropanoic acid

C
x
Ci O CO,H
Oj/

Using 2,4-dichloroiodobenzene, the title compound was

obtained in the same manner as described in Example 107c).
MS m/e(ESI) 377 (MH")

Example 113. 3~-(3-2-[4-t-Butyl-1-hydroxycyclohexyl]-1-

ethynylphenyl)-2-isopropoxypropanoic acid

Production example 113a) 3-[3-(1-Ethynyl)phenyl]-2-

isopropoxypropanoic acid
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156 mg of Ethyl 3-[3-(propynyl)phenyl]-2-isopropoxy
propanocatewasdissolvedin2mlofethanol, and0.5ml of 5N-sodium
hydroxide was added. After the mixture was kept at room
temperature for 1 hour, the solution was neutralized with
1N~-hydrochloric acid and extracted with ethyl acetate. The
organic layer was dried over anhydrous magnesium sulfate,
filtered and the solvent was distilled off, to give 138 mg of
the title compound.

Example 113b) trans-3-(3-2-[4-t-Butyl-1-hydroxycyclohexyl]-

l-ethynylphenyl)-2-isopropoxypropanoic acid

OH
g

12 mg of 3-[3-(1-Ethynyl)phenyl]-2-isopropoxypropanoic

acid was dissolved in 1 ml of tetrahydrofuran, and 130 pl of
1IM-lithium bistrimethylsilylamide and 40 mg of

4-t-butylcyclohexanone were added. The solution was stirred
at room temperature for 1 hour, neutralizedwith 1N-hydrochloric
acid and extracted with ethyl acetate. The organic layer was
concentrated, and the residue was purified by reverse-phase high
performance liquid chromatography, togive 4.70 mg of the title

compound.

MS m/e(ESI) 409 (MNa')
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