[Document Name] DESCRIPTION [Title of the invention] PHARMACEUTICAL COMPOSITION
CONTAINING OPTICALLY ACTIVE COMPOUND HAVING THROMBOPOIETIN RECEPTOR
AGONIST ACTIVITY, AND INTERMEDIATE THEREOF [Technical field] 100011  The present
invention relates s Bﬁ‘ﬁ‘f?ﬁ%ﬁf?&ﬁpcmﬁosition containing, as an active ingredient, an optically
active 4-prienylthiazole derivative having a thrombopoietin receptor agonist activity. [Background art]
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recoptor, 110 ADAME S B RprTr ety o4 bioE e dEe oA b oty of
the plateletHambErsaER AS throrbiociadpeRMER IHule otideBegilience of a gene encoding a
thrombopoietin receptor is described in Non-Patent Document 1. In Patent Document 1 and Patent
Document grg%irpaqlggiﬂfr peptides having affinity for the thrombopoietin receptor are also known,
but oral administration of these peptide derivatives are not generally practical. ~ As a low-molecular

compound Wé?\?ng affinity for the thrombopoietin receptor, a 1,4-benzothiazepine derivative is
described in Pateint Restimentahane Pateat RDosyment 4;<liazDbapbthalene: derivative issdescribed in

Patent Doclment 5,306 & 1.3-tiszale,derivatiys is. deseribed.in batent Dacument 6 to 22. [Patent
Document || Japanese Patent Application Laid-Open (JP- No 10-72492 [Patent Document 2]
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thrombocytopenia. A nucleotide sequence of a gene encoding a thrombopoietin
receptor is described in Non-Patent Document 1. In Patent Document 1 and Patent
Document 2, low-molecular peptides having affinity for the thrombopoietin receptor
are also known, but oral administration of these peptide derivatives are not generally
practical.
As a low-molecular compound having affinity for the thrombopoietin receptor, a
1,4-benzothiazepine derivative is described in Patent Document 3 and Patent
Document 4, a 1-azonaphthalene derivative is described in Patent Document 5, and a
1,3-thiazole derivative is described in Patent Document 6 to 22.
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international Publication WO 2005/007651 [Patent Document 16] International Publication WO
2005/014561 [Patent Document 17]  JP-A N0.2005-47905 [Patent Document 181 JP-A

N0.2006-¢ 94892%Paten'g Dacument 191 JP-A N0.2006-219481 [Patent Document 201 International
Publication WO 6%65&62@ [Patent Document 21] international Publicatio0 2007/036709 [Patent
Document 22] Interpational Bublication Wo 20074354783 [Non-Patent Document P. Proc. Natl, Acad.
Sot LISA,[2982,:\0b:89 4.t 5640-5644 [Disclosure of the invention] [Problems to be solved by the

invention] [OHSL.A pharmaceutical compasition coptaining, as an active ingredient, an optically active
4-prienylthiazole derivative having a thrombopoietin receptor agcnist activity is created, and a platelet
productioﬁpraéﬁHfalﬂﬂbuggeéﬁt%hich can be orally administered is provided. [Means to solve the
problems] [00041ernalinorieinfefihe sbovE poirts; thePpresent inventors have continued to study
intensively:and,as & fasult, faund out a pharmaceutical composition containing, as an active
ingredient, the following opticaII)f, active wﬁppergl?thiazole derivative, exhibiting the excellent

a |

thrombcpcietin PeE8Htor Agenist activiy, axhibiting the high oral absorbability and/or high in vivo

activity, alérystal Ravingehighlstability and/or high purity, as well as a useful intermediate and a crystal

thereof. [00051 e -FRabis: e present iInuentiamselates to 1) a pharmaceutical composition containing,
as an acti inggqgli%%mag cl%t]ically active compound represented by the formula CO: [Chemical
formula 1}% 5" wherein EQ represents a halogen atom or CI-C3 alkyloxy; 1R2 represents 01-C8
alkyl; B3 repres¢istaefies alighirg ane RS 84k fépfesent independently a fluorine atom or a chlorine
atom; B6 fepresents: k63 alkyl or CI-C3 alkyloxy; * indicates that a carbon atom marked with an

asteriskis an agymmetric carhon; a pharmaceuticallyacceptable salt thereof, or a solvate thereof. The

present inTvention further relat?s to the following 2) to 23). 2) The pharmaceutical composition
according {6 B> WhERERR1 i¢ methyloxy. 31 The pharmaceutical composition according to 1) or 2),
wherein R4 anthR:5: afe votl abdivlorioe Wom) 04)0RI%€ 4sharmaceutical composition according to any
one of 1) te 3), Wherain,RE issmethyl. 5) The pharmaceutical composition accordingethvioxy, RA and
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[Problems to be solved by the invention]
[0003]

A pharmaceutical composition containing, ae an active ingredient, an optically

o
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RA are both a chlorine atom, and R6 is a methyl. 6) The pharmaceutical composition according to any
one of to 5)h is a thromhopoietimreceptor agonist. 7) The pharmaceutical composition according to
any one of 1) to 5), Which is a platelet production regulating agent. 8) Use of an optically active
compoundifépredetitetrbithectorisulaaCO: TeHe mic Al Ty 2t inwhesielinr REPepTeSeFtE @ halogen
atom or CkGSeallegloxyd b3§12 eptesents: €4:C8 R3depresents €GB calkyk R41and R5 each represent
independe&g%qnfgy&rg@qs%gmi%g_chlorine atom; PJ: represents CI-C3 alkyl or CI-CS alkyloxy; It
indicates that a carbon atom marked with an asterisk is an asymmetric carbon, a pharmaceutically
acceptable S&itth&rest & BvaRPIRBRiof for manufacturing a medicament for regulating a platelet
productionl0fiP Al method of regulating a platelet production of a mammal, comprising administering an

amount exhibiting.a.therapeulic.effect of-an.entically active compayupd JeRresanted: pysthe formula (1):
[Chemical .formu,lge%] R40 wherein IP represents a halogen atom or C.1-CS alkyloxy; IC= represents

, y
CI-C8 alkylM ' tEpTeatind THE8 Hikyl Bl Ao W BABH S B e O RALBERG S A 8RR atom or a
chlorine atonr R3aépresents ChES HIky oy ClLCalkedoxy; + indivates! thateaderintsoivatom marked with
an asterisk is @ asymeetosl carban.ca phasrmacauticalyracceptable sall thereef hok:a: spiviate thereof to
a mammal includi human.. 10) A crystal of (S)-(E)-3-(2,6-dichloro-4-{4-12-methyloxy-3-(1-
o e R e R e
20 of a math PeakriSh powider 36 rag diffractichroratorpeiiae anfgaxrygiel Y31woand 24.7 degrees. 11)
A.crystal ofoB)s(E)-3-(2,6-dichlorc-4-{4-[8-0-hexylox

me_thyloxyphenyugzi@g-,OJE%-g@@&%q}%@ﬁf&s@x%%m%t*ﬂy@zﬂaﬁyéi&@gégm\gﬁ&a93@{&%0n angle 20 of a
main peak of powder X-ray diffraction of 17.8, 21.1, 22.5, 23.3, 24.1, and 24,4 degrees. %2) A crystal

of (S)-(E)-5202 BRREhiBR 64 SA % (2 - HirRB 1P HSBYIORBropgHTRound represented by the -
methyloxyptrenyliithizizol-2-ylearbamoyhphenyl)-2-methylacrylic acid having a diffraction angle 20 of a
main peakof.pewderXaray:diffraction of 13.6, 16.1, 21.2, 23.4 and 24.5 degrees, 13) A
pharmaceutical composition containing, as an active ingredient, the crystal of the optically active
compound as defined in any one gf 10) toL2), the crystal of a pharmaceutically acceptable salt
thereof, or thg cr | of a selvatg theredf. ©4) The pharmaceutical composition according to 13),
which is a tHtoif oietivvdteptc Agqrist. 15) The pharmaceutical composition according to 14),
which is a%ateletﬂdrod ion regulating agent. 16) Use of the crystal as defined in any one of 10) to
12) for manufacturing medicament for regulating a platelet production. 17) A method of regulating a
platelet production of a mammal, con prising administering an amount exhibiting a therapeutic effect of
the crystal as defined in any one of 10) to 12) to a mammal including a human. 18) A. crystal of
(3)-4-{2-m8’9?1%)185&%-(i%‘?éﬁ%%ﬁﬁ%ﬁ%ﬂ?pﬁ@ﬁyﬁfh%]i&%ﬁ%ﬁ?’n@%é@ﬂﬁ@sﬁfﬁﬁfﬁé iGr4hgle 20 of a
main peakibfipovedentX-Cay ChffrbctioR 0ddD 18, ditH rdBr2s<h8. Sndrd 23 dndegréesrilO) Arcrystal of
(S)-(-1-4-[8-(labexylaxysthyd) Zmethyloxyphenylithiazal-2yd aming having a-qiffraction angle 20 of a
main peak ofgowoéer X-ra%jdcilffraﬁtlion of 12,5 13.0, 13.6, 16.4, 23.%and 24.3 degrees. 20) A crystal of
ethyl 3-(4-CAI B 5B A6 o HErAAL R S-Hathyi MeBREEHNSHE haTTRg ™ BiRPALRET 3250 of & main
peak of powesttXray diffraction of 8 2olB3, ther20£0.0, 24.8 and 39.0 degrees. 21) An optically active
compound represented by the formula (1), a pharmaceutically acceptable salt thereof, or a solvate

thereof asrﬁlgla%eels%% Qri%gtejggiog %\elg%ﬂgyn%g%er)ﬁt, t%g)fﬁp ‘(})Vg)rtlicz}:Jyta ve compound represented by the
formula (1), a harmaceutlcaﬁy accepta’fo & salt thereo , Or a solvate 1or regulating a platelet
productior?’ Z3y Phe sitiealljcata0e eotHisuAtr aciBrdiAg to 219 6i 2 BY, ' preskmateutically acceptable
salt thereof) aha shivatedhearesal caheseinRilaissaethyloxy) 24T hereptically acdive egsnpaund
according {0,21) or 22), a pharmaceutically acceptable salt thereof, or a solvate thereof, wherein R4
and R. are ?oth a chlorine atom. 25) The optically active compound according to any one of 1) to 3), a
pharmacedticaIfPRCEBIEHIE SHCTRIESE IOt ACSBITARS tHerBOP M RE] EipetiyE28) The optically

active competnd according to 21), a pharmaceutically acceptable salt thereof, or a solvate thereof’,

wherein R%)i%‘m%QXMceBh@mc%}%@tM@?cording to 1), wherein R! is methyloxy, R and

R?® are both a chlorine atom, and R® 1s a methyl.

6) The pharmaceutical composition according to any one of 1) to 5), which is a

thrombopoietin receptor agonist.



chlorine atom, and it([ is methyl. [0006]  The meaning of each term will be explained below. Each
term is used as unified meaning herein, and is used in the same meaning when used alone or when
used in combination with other terms.  Herein, the "halogen atom' means a fluorine atom, a chlorine
atom, a brénilthe atomrerartiodireratositi ffiyorins rmtomaay chierirel Ator), and & bsomihe dtom are
preferable »rodklerein:dheraalkylacludes a straight or branched monovalent hydrocarbon group of a
carbon nu [ to 8. Examples include me eth opr n-butyl, isobutyl,
sec-butyl, @?tﬁbut f:ILarI% Be%%al rs%(gentycfome’opeét% ﬁex%it?go%?'exy %S IP qt (lrrzr -octyl or the like.
Preferably, @h@@léﬁ%ﬂo@eﬂérﬁbhﬂed Further, CI-C4 alkyl is preferred Particularly; when a carbon
number is designated, "alkyl" havirg a carbon number in the number range is meant,  Herein,
examples of alk include met ethyloxy, n-propyloxy, isopropyloxy, n-butyloxy, isobutyloxy,
sec-butyloxygzteribulyloxy, Hipe w isopentyl@xy-, 2pentyloxy, 8-pentyloxy, h-hexyloxy,
isohexyloxy, fﬁexﬁéﬁ he) yloxy mheptyloxy, n-octyloxy or the like. Preferably, C1-C6 alkyloxy is
exemplrfredgslzurther Cl- alkyloxy is preferred. Particularly, a carbon number is designated.
"alkyloxy" having a carbon number in the number range is meant. [0007;  Herein, in the chemical
formulas, a carbon atom marked with * means an asymmetric carbon. A compound marked with *

means an gpticalisomerwhichabselyte capfigwatianof acarhon atom marked with. 2 i5B,:

configuratign or S confi n, For gxam an optically active com ound represented by the
i Je&°ah Sgéj{l?:éa %%%er ofaﬁgé%n??gcﬁré?%ﬁffﬁ R ?ﬁeé‘rg 41 1SUHEF SE R Shfiguration

formula (1) incudés an op
((s)- [CherniealForm@in ] R4onsents ClEE BIRG.J5 0[0@@8![11<yllelvererrurt¢ived5%1atte1et production

regulating ageet isshudes reuagent faranemidity of-ablend disease accopmanisd: with.ahnormality of

the platelel numfer.sysh 43 {orpmbacytopenia,(asambocyiopenia after hematopoietc stem cell
transplantatlon such as bone marrowtrans antatron an fahelﬁ<e tﬁrom ocytopenla after chemical

therapy, hypopiadne éﬂé?ﬁi’ée*rr?yér%}tﬁ%?ﬂastrc syndrome, acquired thrombocytopenia such as
idiopathic thrambobytostenicuparpiya anddhe bked@mgeﬂﬂalrﬂuﬁama@%d@@emﬁ@uch as
thrombopalgiin Aefisiency.and e ke vim.Poeninenia (ushae lepailis Giand i ike). other

hepatic disease (hepatocirrhosis)) and the li or example, the agent can be usea’ Yor treating and/or
preventrngcgﬁ‘%cb%ﬁ?gﬁﬁ?%?%gﬁﬁé%e‘ieff’ﬁﬂﬁrﬁ Pdue to administration of an anti-cancer agent for
hematopoiétieccorgahftumata $0lid tumor or the like. When the platelet number is reduced by
administration of an 'anti-cancer agent, the,agent can be used as a treating agent and, when reduction
in the platelet number due to admiQistratiof oLan anti-cancer agent is expected, the agent can be
used as a preve @ W,hren{plat rengtlon Is @xpected at cardiovascular (such as heart blood
vessel) surgica opera pn7/the agent can be used as a therapeutic agent and/or a preventive,

Herein, the?apﬁtelgt proﬁctroﬂ is regulated"” includes 1) increase in the decreased platelet number, 2)
maintenance of the platelet number which will be decreased, and 3) reduction in a decreasing degree
of the platelet number. [0009] A preferable substituent group of R1 to R5 of the compound

representeg Y NaFauIE ()3 fEpsasretn G214 (b comosund ol possile gombinaton

thereof is eferable R'Is (la) pref era a halogen atomor 3 aiky yloxy, (ib) more p?eferably a

fluorine atém 6PHAAIdRY, Sh )(ré) ﬁ«roéfl rRTbIy TREtRIG X rrRNdEy BretdlaBRnElatBaikyl, and
(le) more prefévably £bSRalkybrR3 is{If) iptefetablyoCli-CB8alkydy ang; (fghmese:preferably el -CC alkyl.

Rd and R&.arghoth the, same.and are. ). pieterably, grﬂrr%@rr@ aem.or AshiaHne aiamy gnd (1 more
preferably a chlorine atom. R6 is (1j) ﬂfreferabl y CI-C3 alkyl or CI-C3 alkyloxy, (Ik) more preferably

CHM alkyl* 58 @R et Eﬁ’éf@?ﬁbﬂ? athyire t@ﬁ?r%%f%&t&%ﬁfﬁ%ﬁ]aﬁléﬁﬁ}éaﬁédrﬁ&a% (Im) preferably
(--1) or (), a@rdf(mymererrifeféﬁtﬂykﬂﬁi{@@hm&o dndaldditionhyasxthé-optically active compound

representegelawm;@rmy %@Ln%%mugmlmgrgetr%@ﬂxﬁweygrmga@r%&r&fegac?&eha@g@'Ca' form

uClI? --,-

dlfrrractlonl_angle 20 of a main peak of powder X-ray diffraction of 4.2, 6.4, 12.3, 18.9,
23.6, 23.8, and 24.7 degrees.

11) A crystal of (S)-(F)-8-(2,8-dichloro-4-{4-[3-(1-hexyloxyethyl)-2-
methyloxyphenylithiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid having a
diffraction angle 20 of a main peak of powder X-ray diffraction of 17.8, 21.1, 22.5,
28.3, 24.1, and 24.4 degrees.



Me,,',.",€ ----m-m-mme- ey = ===-r-g"-\c *! ome "--r Me(CH(A) or 0-1(B) 1-3 Me, Me Me-0 Me -- (0-2(A)
or 0.2(B)) Me *211 Mer,,,: .:,CI0 "NCIMe | * OMe 31 Me' wherein Me represents methyl; I* indicates hat
a carbon atom marked with an asterisk is an asymmetric carbon. [Effect of the invention] [001.11
Since an aptically petive Aphenyithiardiederivative Advidgiarstrbny thrombopoietinsfeceptor
antagonist,activity exhibits A igh oraliabsorhability, oxand. a@@gpmw‘m astivigizandihas a high safety.
a pharmaceutlcal composition contalnln? he © tic ||Iy>?CtIV r@e%lrtlhé?le e deerlyag\l/% a§3a£ c.ve

ingredient 5 RSP A< BAFHICUTAAY & PIATSIS pFG d‘ﬁc lon réy mg agent. In addition, a ¢rystal has a

high stebllﬁycaﬁd/érd@@g% purity, and an intermediate has a hlgh stability, and they are useful in
producing ﬁgﬂ@@%@wﬁmag@dem@w&etmdéemﬁedu@irag arphaimageutiaad compositien)] #0121 The
B B B O e

to F and the Tike. ction meth hemica ormu a el wherein R.1, R.2, F8, RI, R5, and R.,6 are
~as deflnedplhal)m@eﬂ‘aﬁ%ﬂ? %@é@#lﬁ@éﬁéﬁﬁéﬁtl%é%%ﬁ’ Al g6 SABRETTIRE 826m. or an iodine

atom; R9 isa fluerine.atons & chlerng atamy arceobdomine o m hRIhissCl-C6cAs apcorhpound
represented bé{s% E §0J1[p§{|a (I) as a starting compound,a commercially available product can be used.
‘A productlon met A'Is a method of producing an opticall actlv Gompo ungeg%p? ented by

theformulal@ Wéﬁnpé‘éb‘i‘f?ﬁf)ﬁﬂ&a}éﬁf%%‘eﬂfeﬁ‘li?ctﬂlédTBFrﬁﬁIJa (I V& thR First 8°8isth step. The

first step isegstepiottreating the compound represented by the formula (II) agnesimi in a solvent to

produce a (figRard repgent.andsreacting the seagenicampoundisepsesenies. by theformula: 1t2 CHO

(wherein R2 is as defined in 1 to prod ce g comp ound represented by the formula (IV). Relative to
the compoﬁﬁ&ﬁ%ﬁ&?@géf?e&eﬁyi b%)t DroRehen

agnesmm can be used at 0.5 to 2 mol equivalents,
and the coh?behmtépﬁegeﬁ%da@ylﬂve Ifb%‘?ﬁlﬂ‘apwﬁ‘@ﬂ@éﬁr? BeaisEd lators s el equivalents.

administering an amount exhibiting a therapeutic effect of the crystal as defined in
any one of 10) to 12) to a mammal including a human.

18) A crystal of (8)-4-[2-methyloxy-3-(1-methyloxyheptyl)phenyllthiazol-2-yl amine
having a diffraction angle 20 of a main peak of powder X-ray diffraction of 10.3, 17.7,
18.2, 18.5 and 23.1 degrees.

19) A crystal of (S)-(-)-4-[8-(1-hexyloxyethyl)-2-methyloxyphenylithiazol-2-yl amine
having a diffraction angle 20 of a main peak of powder X-ray diffraction of 12.5, 13.0,
13.6, 16.4, 23.0 and 24.3 degrees.

20) A crystal of ethyl 3-(4-carboxy-2,6-dichlorophenyl)-2-methyl methacrylate having
a diffraction angle 26 of a main peak of powder X-ray diffraction of 8.1, 16.3, 19.2,
20.0, 24.8 and 39.0 degrees.

21) An optically active compound represented by the formula (D), a pharmaceutically
acceptable salt thereof, or a solvate thereof as a platelet production regulating agent.
22) An optically active compound represented by the formula (I), a pharmaceutically
acceptable salt thereof, or a solvate for regulating a platelet production.

23) The optically active compound according to 21) or 22), a pharmaceutically
acceptable salt thereof, or a solvate thereof, wherein R’ 1s methyloxy.

24) The optically active compound according to 21) or 22), & pharmaceutically
acceptable salt thereof, or a solvate thereof, wherein R4 and R5 are both a chlorine
atom.

25) The optically active compound according to any one of 1) t0 3), a pharmaceutically
acceptable salt thereof, or a solvate thereof, wherein R is methyl.

26) The optically active compound according to 21), a pharmaceutically acceptable

salt thereof, or a solvate thereof, wherein R! is methyloxy, R? and R are both a

o



As the solvent, tetrahydrofuran or the like can be used. A reaction temperature can be 0C to a reflux
temperature of a solvent, and a reactior time can be 0.5to 12 hours.  The second step is a step of
alitylating the compound represented by the formula (I1V) by using an alitylating agent in the presence
of a base tblprodeeécarcompBlindmeprasented by the formula (V). Relative to the compound
representeghly the formula (1V), the alkylating agent can be used at 0.5 to 2 mol equivalents and, the
base can be selat,0.5.10.5 ma) equivalens, As. e solvent, N.N-dimeiylformanyide, ewahydrofuran
and the 1 e can be used alone, orhby mixing them. As the ase, sodium hyﬁnrlae, sodium hydroxide,
potassiumtRytrs & etasshairearbihatel casitifedbnatesantaie ke ¢ah batista aléhe, or by
Mixing thexse A ireashiomtamperathre icantbeni0C to a reflux temperature of a solvent, and a reaction

time can he 0.540, 13, haurs;, ., Je,tird sien.is 2 s(en:af treating tha gomnaund represented by the

formula (V) with isopropﬁl_l magnesium chloride in a solvent to produce a Grignard reagent, and
reacting tHe ¥@ags it WRABCCHBound HRpTESe ARGy TS TR a™ X 2Et2- B9 a2 3 whérein R is as
defined ahovée4lisea halogen atom) to produce a compound represented by the formula (VI). Relative
to the compound frepresentedhy thefermula (Va:ds0praRyhnagnesiHm Ablaride canbe.Used at 0.5 to
2 mol equivalents, and the com ounﬁi lretlgrgseate}d by the formula: f B-Clt%ZIC(;:O Xl (wherein R" and
X are as dﬁ?ﬁ@doéﬁoc\?é%%? th& étmlia: R.9-cH2E :ﬁf-ﬁfg)l'ge(ﬁﬁe Swharein R ¢4 defined above:
Me is metkydy cenvberUsedlat-0B1tol3sewbatuividents tas theessientoretraydrofsiiilorthe like can
be used. A seactiepHsmperatsie,can heyd'G taarefluxtespeanatyre ola solvent, andr rgaction time
can he 0.5.to 12 hours,, (1110 with t amurea solvent tg.produce a compgund rcpresoiite by the
formula ( IS‘‘I}éjé}é‘fé’[i\elzjeE E%Z{ﬁé% orlﬁl &ﬁn{jel rr%%regearl?t%c La; ’ewtlg?rrﬁﬁlgad/'lqﬁ %%%réalscan be used at 5.5 to
2 Mal equRRiIEHatAls tHESoIVeth e tfdher BHHARY 1Brdfaner e propEns| BRttthe like can be used
alone; or by mixingetheaxah peactibreiemperaturdcanmbeR0dxto atkefluxytemperaiurs of a solvent, and
a reactloni%%%of@no 9,%50LC(E%%Q%Q%W%%,fgfye»ﬁtﬂpl@ﬁ step-pfreRGHNg the compound

y the

represented formula ) with a compound represented by the formula (IX) obtained in a

productiot RTREY B Yo HPSAGES S cOMPOTNY Pe BroSERtE bif e T8 IATIL (G THE present step can be
conductedhbysusing theesare:methoth as the: riethidd deBoribecbin thd fotirbksiepyofan A method of
|ntemati0'l?e%ﬁ%l@?&i.onﬁ?’x@ﬁ%@@ﬁ/%%?ﬁ%ﬁloxyT@%&meﬁdep ﬁatgsgﬁ&bpmgyimg@lﬁmp( ) ound
represente the formula (1) by hydrolyzing the compound represente the formula (X) in a
solvent. Tﬁs’e%%selgélﬁf% Epa?:ké'r%qﬁ% }(}g?lv U tgdg%lg?a%iﬁé bgrs%{ln%eemne T)b ra%%% rlﬁeqtﬁgaedescribed fifth
step of an/A%&thod of international Publication WO 2005/014561.  The compound obtained in each
step can _he i_SOk&é@éiiﬁ,nﬂx p}i_@if&a_dzblyza gﬁﬁk@g@dmemaﬁU@tbﬂsxﬁﬂmaege&iealmmmr@matog_raphy,
recrystallizaon, andor distilation. Allgnaivelyifae iesuling.cogpoyel e alsg uged in a next

reaction without purification. When the compound obtained in each step is a racemic_.compound, an
optically aéfvelesnisatsa atiBtanedBY CoritA BHERAIBERpHY BAREE BHFA8IUNN, and each step
may be also:piggformied. using Braduttiommethed B{Chemab famndulep?} RAEGHG RBFirst step R4 Ri0
RS (IX) whereln R4 Reaid Ihars asdelingd. 0 Rhiisasdsfined-imapredustiommethod A. As a
compound. represented by the formulaasas tarting compound, a commercially available product can
he used. °L A 58 Eﬁfﬁﬁ(fﬂé{ﬁgoig?is a method of producing a compound represented by the formula
(.IX) from {§&eorepbimed:rdprélsented by the formula (VIII) The compound represented by the formula
(IX) is subjected to the fifth step_of a prgduction method A, and is furthgr subjected to the sixth step,
thereby, the compound represe \te bylthe formula th can be produced The prgsent step can be

conducted by u ‘th%\saﬁhe net o\q?as Re metthd n@ ribg\g/ilﬁ th =@ oqkj sep of an A method. of
Internationd@®Rublcation WO2005/@14501. The cBmpoynad gbfained in eath step can be isolated and
purified by a genéra meﬁmd such as silica gel co

O
1romatography, recrystallization, anchor

distillation. Alternatively, {fié Yesulting compound can be also usé@ifi a next reaction without
purification.

[0008] _
Herein, the “platelet production regulating agent” includes an agent for
morbidity of a blood disease accompanied with abnormality of the platelet number

such as thrombocytopenia (thrombocytopenia after hematopoietic stem cell

6



Production method C [Chemical formula 8] -, R3, R4, Ft', and RE, are as defined in[ll is as defined in
a production method A As the compound represented by the formula (V1) ass starting compound, the
compound produced by s production method A can he used. A production method 0 is a method of
producing e EoHpaEE r&ﬁ?és@hb@é}ebvﬁﬁéﬁfbﬁ’fﬂnép(l)()l?ﬁémlthéréb?hpdum represented by the
formula (Vihrviaithe finsé stepfand-tharsecond step. he sampodndrepresened.py.the formula (X) can
be sublectechindhe sph.siep e production methed Ado.ontain e compound renresented by the

a

formula (). In the first step, using the same method as the fifth step of a p od‘ljgﬁ(gﬁrr%%ﬁ%od A, the
compound’FéidiEserifed B TR TOrTAE CRTY KR HE. Bhstaiticth BYREARTHG thécdsiApBuAR T éBfesented by
the formul&MWiniand thetcompolnd représeatadsdy ¢he forniuta)(\VHberh dhetseconrdstep, using the
same method as aRidugiian methed £, thecompoundireptesanted hy iheifermula ()).can be

obtained fronrg/a‘com o%mglr rerpr%sente by the forrpula (XI). The compound obtained in each step can
be isolated and' gUritied B & génardimiattiod Sieh ASsica gl CoflithicchiBHHS ARy 20
recrystalliZation2 aefd/o e distitation aheriediively athéwasulting compoundtbariibe. al8Bhesechin a next
rea_cticl)ln wﬁmw@pmmigg. lxééhb eR dré@b@@m?gumfﬁmaqu m@ﬁ@m%p@%%aﬁyac%@r%g%&psaﬁzund, :n
optically active compound is obtain calumn chromatogr. ing a chiral column, and each step
may be algé\%%eerf%%%glﬁgfﬁ%giﬁgé\r}\?h%?ginv%?%ﬁ(d 3are %gst%%ﬂ%ag .eitnnﬁr;nlgf‘f gﬁa.LﬁS are as defined
in a produéfiBHTITEIABA A IR AR EGRTSELIARRRIpFesBfted byt teaRrmilizms @ wtedthfgrcompound, a
commerciattyavailablepreduct-cap: hedugeidn is psoductionamptiablis amethedef producing the
optically agfie cempoundJrepresented by:he, formula, (). from.the compound represented by the
formula (ll) via the first step and the second step. By subjecting the optically active compound
represented B & ¥Srmula CIV) to the second step to the sixth step of the production method A, the
optically active Berepothe relaresemeddvytine fompilia(ddian dedbtainedreascThetfiest step is a step of

producing dbe-campeundie: meserted by the farmua{1¥) By eating the.compeupd represented by the
formula (Il)ié/git(pagg gge&ér) §0Ivent to Prod&:ce a Gibgnard reg%}e]:nt, 1enqtgreacting this with a compound
ented by the formula: 1oP-0 - hO TS (Wharsin Bris as tefindd ey 2defiidd 2 %bove) or the formula;
R2-CHO)-I{RW%) (OM(112 is as defined in ); Me is methyl). Relative to the compound represented by
the formula at, magdesivm oan: Hewdsedat. o R MR eqtlivalentssand e compaundigpresented by
the formul --0)= [ [ ined,in 1): X is as.defined as abqve qr the formulai
flu-C(=0)- %\%%&%%%e %%%%%52 (Ea gts%ggr#heg\ |rc1(] ;p Iﬁ)/luenusognae Oﬁf’%ba% e %)élé %g)tnO.S to $ mu]
equivalentd AL tHE REASAL etrahydrofuran or the like can be usec. A reaction temperature; can be.

CC to a reftenipérattiml. oké savent haht e reaction me tandyeod;5 (ol boupseferabne second step
is a step ofiasummetrimyedusin thecompaund.rarresanted by.the fesmula (1) with an asymmetric

reductive reageft.in a solvent to. prodyce the compound represented by the formula (IV). By subjecting
the compound%%ﬁ?e@%iféa%ﬁvg%g %ﬁ%’%lgﬁb)ﬁfbﬁ&gﬁ% SHIS 18 A0S siktn-€tép 8t the production.

method A, the E3iagélidispréde fted by the fonmula) (D eenrrefobtained ‘Rélatiug to the compound

represented byRhenfornula als theyasymBlelic Jedutingkeagant can ke sed ah Q.540 2 tnol
eqU|valentcsm@\rsﬁ;glgt§)olvent E%Jene tetr%{& Ech)fure}lq andethg like can be used alone, or by mixing them

, and k 0; ) . . .
As the asymmetric re (ctive rearagﬁt,plj—:?- or the Tike cin’be used. fl-CBS is an optically active

compound representet By e torRtIZ [ ekehticsl formalivlofyM&k) more preferably C1-C3

alkyl, and (I1) most preferably methyl.

Optical rotation of an optical isomer is (Im) preferably (+) or (+), and (In) more
preferably (-).
[0010]

In addition, as the optically active compound represented by the formula (1), the

following optically active compound is preferable.
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wherein IYle is methyl; Ph is phenyl. A reaction temperature can be -20C to a reflux temperature of a
solvent. and a reaction time can be 0.5 to 12 hours. The compound obtained in each step can helted
and purified by a general method such as silica gel column chromatography, recrystallizatich, and/or
Alternativéfyhemeadsigitingleompound can be also used in a next reaction without p urification
Production method E [Chemical ci R311Pd (XII) First stepF Secand st (X1r)  wherein |l
and fid are as defined in 1); EI5 ig a jn a productio ethogamH

AN Me Me L I(\/\:

(C- 2(A) or C- 2(8))

O
H H NyTOH
Me NN Me
sk \? '
Me Me )

Me ’
Me._~ ‘ ,
(C-3(A) or C- B(B)) (C-4(A) or C- 4<B)>
Sy 0H \M H
Me e
Me ( z/ | /\q/@\(’gx |
(c 5(A) or C-5(B)) (C-6(A) or C- 6(}3))
o
Ry R +
welte O M
M % M % \hj/ !
Me Me s
M ;
(C-74) or C-7(BY) (C-8(4) or C- 803)&|
I
Me T
(C-9(A) or C- q(B)) (C 10(4) or C-10(BY)

[
H o t’"‘ | \?vciDH
e
M '\kﬁ/N Me Me z/ |
* A \ S ! OMe
Me._~_0O OMe ,

(C-11(A) or C-11(B)) Me (C-12(AY or C-12(B))
S Ry
Peants ;:s@f“r&%
Me
Me
(C-13(A) or C-13(B)) (C-148) or C-14(B))
Gl '
H Y OH H \M H
Me ™ \N\Q/N e MGYV\??L@T o
" Me " or Me Me” Me
(C-15(A) or C-15(B)) (C-16(A) or C-16(B))

wherein Me represents methyl; * indicates that a carbon atom marked with an
asterisk is an asymmetric carbon.
[Effect of the invention)
[0011]

Since an optically active 4-phenylthiazole derivative having a strong
thrombopoietin receptor antagonist activity exhibits a high oral absorbability or/and

a high in vive activity, and has a high safety, a pharmaceutical composition
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is a bromine atom or a iodine atom. As a compound represented by the formula (X11) as a starting
compound, a commercially available product can be used. A production method El is a method of
producirg a compound represcnted by the formula (XIV) from the compound represented by the
formula Olinviaiaifisstistep aedla second stepnylthThe firdt steptis astep of predueingiarcampound

representeckbyuthe formuaicdlL) byadiazetizing dhe compound.reprgsented .y the.farmula (XIN) with
I e of an acid, reacting this with alkyl acrylate, and ozonolysis

sodium trjite in a solvent.in the presenc;

the resultir%]g'fl bcéirﬁb%%ﬁ%% Hafive 8 t%%lggrﬁﬁéﬂ;ﬁd TRPASSENEIBY RE formaIA ERIP2B8HiYim nitride can
be used at?®% tbe3 ared adfuivaleneshemdaiky Horylatéiean b usedt are0:b 462 imel wquivalents. As the
solvent in digzatizationsacetopesaidhe like can be used. As the solvent in ozoncdysis,
dichloremq@gﬁ%‘ or the like can be used. in diazotization and ozatiolysis, each independently, a
reaction temperature can be - TirC to a reflux temperature of a solvent, and a reaction time can be 0.5
to 12 hours. In thee<EHTd S Fsing feedmict htetrisaas & probretivm rhetied! By the compound
representefd bywthe formiutai (X IMp tani be. abtained ftamite compound represented by the formula
(XII). The spmpoynd gbtained in each step can be isolated and purified by a general method such as
silica gel cgé%mn,chrqmatogragohy, recrystallization, andhor Alternatively, the resulting compound can
Lie, also used i s Hest Pehetion without purification. Production method [Chemical formula 12] R3 -51\

'5555 'NIP  Wilkwherein El, (B.2, R', Eg-R5, and RI' arc as def in 1); EIl(" is as defined in a
production -@: A R+Hs—a—bf0rr§ior an—iedine»atﬁg./ﬁwacgmpmi represented by the
formula (Viﬁ7as 8 st§rtin§ ‘Eéﬁfﬁoundb}hqqgorﬁ?)omlﬁﬁrﬁdug byra produdtitfhsitiethod A can be used.
A production Ehod Fis a method o %9)ndensing the conﬁpourag represented by the formula (VII) and
the compound répresented by the forrﬁula GTO to produce the compound represented by the formula
DO. By Subjectin compound representzeﬁd e Lormula C2Ifli to the sixth step of a production
method A; th&-¢i rlepresented by tRerformu (ﬁ;c%% be obtained. The present step can be
conducted b mingthésame niethbdas gébeome‘ﬁ‘wod &scribed in the second. step of C method of
International Publigation WO 2005)014561, Thermpmpound obtained in each step can be isolated and
purified by a general metod such as silica gel column chromatography, recrystallization, and/or
distillation. Alternatively, tj e/rgsulting compound can be also used in a.next reaction without
purificationH@Ite vely, afi optically active compound is,obtaingd by column chromatography using a

chiral column g agh’step may be perforumed using it, 10013 11Regatding the crystal of the optically
active compouhd repgesented by theformula (| ,\orquUCyt

e aforementioned production methods,
the crystal ef—the—eptreaﬁy—aet—we»eompungere}/end py the formula (VII), and the crystal of the
compound represefit@d®y the formuta (|xf a X-ray ditfraction pattern can he obtained by powder
X-ray diffraction. Since the crystal is stable, is easity handled for performing the above production
steps, or producing a pharmaceutical composition cdhtaining, as an active ingredient, the optically
active compound represente the foymul a high purity, it is a useful crystal for
producing apharmaceutf@s joM: Rigﬁ the crystal C) f the optically active compound
represented Bpthedormulathextrystal of the optically active compound represented by the formula
(VI1), and the crystal of the compoundepresented by the formula (1X). a X-ray diffraction pattern is
shown in Examples to. 5 described,er (Xrev diffraction measurement condition: vacuum tube Cid(
a-ray, tubular voltage 40 Idiv, tuditiar current 40 ni,A or 50 mA, dsin 0 = n (d,o is an integer, | is
spacing (UhiReAAGstiof), E i ‘difffattiorangteaqunitiedied))) B resk kiysrpadre craractecezed hr
values of eachpdifftactior angleins spasingbl0tind htomHerein, i exanaplesofihe: "phasnaceutically
acceptable 50li.' Inglugde salts with.alkali metals (sughas ithivm. sedjum, and potassium), alkaline

earth metals (such as magnesium and calcium), ammonium, organic bases and amino acid, or salts
with inorgdHic* £0R8 (EHEH S HA6EHIBr e = ryarobr iics4eid: BhesBRoREQEd., and sulfuric acid),
and organio saltsr(sich as: deblicracit; citrim aeidysmaleic acid, fumaric acid, benzenesulfonic acid, and

p-toluene,sulfoniq, acid ) Jhesesalts can he formed by nermally, perfermed methods, Hegrein, the
"solvate” includes, foég example, a sol&itgrwnh an organic solvent, a h%/iydrate and the |$e. When a

solvate is fSPHEH 1HE E3rtiPolind Ay her SBordiRBRE Ktk RR ARy Hambararssivelifmolecules.
[001 Thépieséntphiriacenticalcomposition exhibits excellent thrombopoietin receptor agonist
activity as described in:kest Examples:deseriad later.and can ke used @3 ap agent (platelgt
production regulating agent) for morbidity of a blood disease accompanied with an abnormality of the
platelet number such as thrombocytopenia (thrombgcytopenia after hematopoletio stem cell
transplantation (such as bone marrow transplantation) and the like, thrombooytopenia after chemical
therapy, hypoplastic anemia, myelodysplastic syndrome, acquired thrombocytopenia such as
idiopathic thrombocytopenic purnura and the like, congenital thrombocytopenia such as
thrombopoietin deficiency and the like, virus pneumonia (such as hepatitis C and the like), other
hepatic disease (hepatocirrhosis)) and the like. The composition can be used for treating and/or

preventing an abnormality of the platelet number due to administration of an anti-cancer agent for
hematonoieatic oraan fiimor <nlid fiimaor aor the like The compocitinn can bhe 11iceed for treatina and/or




When the present pharmaceutical composition is administered) to a human for the purpose of treating
the above diseases, it can he orally administered as powders, granules, tablets, capsules, pills,
solutions or the like, or can be pare:laterally administered as iniectables, suppositories, transdermai
absorbing agentsa #ikalation er dhediketdn addition, @neffeative ameuni of dhepresenteagmpound is

mixed, if necessary, with pharmaceutical addityes such asexcigienis; binders. weffing sgens.
disintegrating. accents. lublneante or the like which are Swt%)\lﬁ for Its dosage form, thereby, a
pharmacelticdIBrESat SHBA Ca D BB EALAITFEL" I fid €ase2of iectables, the compound together ween
a suitable Batrigivis suthjected tasterilization tiré atmisntiinto PYrefJarations.cA dose is differenit

dependingthe stage af s disgase, an admnistratan Iouie.-AR-A0€ BF dWeight.of appatignt anal, when
orally administered to an adult, is usually 0:01 to 100 mg/kg/day, preferably 0.02 to 10 mg/kg/day,

) ly
most prefet&Bi§ .65 to’s Mgky/RAY '1631%1  The present invention will be explained in more
detail, belos banvayvohExarmpizdraficr Test Ekamjtesirbbrt thie present invention is not limited thereto.

In Examples, the-{elowing alhreWationseareyses rR-GiBa» Qptically agtive compaund-represented by
the formula; themigzealof r %_L'il‘%}}g’lr]sph Ph B-0 Me/ wherein Me isPh is ph Me: Methyl DMF:

NI,3\1-dimelt]ﬁl§7IfcearIﬁ1am|' e QIlletr'ahydrofuran DMISO: Dimethyliormamide 1-IPLO: High pressure

liquid chromatography [Examples] [0017] Reference Example 1: Synthesis of (RS)-(E)-3
(2,6-dichlore-44m4-{ 2400thyoxy i2-;asnathylaxyiiepiyl) phe byniazol 2 op cardyambdyi phe fiypa2dmethy|
acrylic acidyh15l), kehernion formulaldt  BriBLRME RIS Rige HOMEME compound
represented by the formula (V).
Relative to the compound represented by the formula (IV), the alkylating agent can
be used at 0.5 to 2 mol equivalents and, the base can be used at 0.5 to 5 mol
eqguivalents.
Asg the solvent, N,N-dimethylformamide, tetrahydrofuran and the like can be used
alone, or by mixing them.
As the base, sodium hydride, sodium hydroxide, potassium hydroxide, potassium
carbonate, cesium carbonate and the like can be used alone, or by mixing them.
A reaction temperature can be -10°C to a reflux temperature of a solvent, and a

reaction time can be 0.5 to 12 hours.

The third step is a step of treating the compound represented by the formula (V)
with isopropyl magnesium chloride in a solvent to produce a Grignard reagent, and
reacting the reagent with a compound represented by the formula: X-C(=0)-CHz-R?®
(wherein RY is as defined above; X is a halogen atom) to produce a compound
represented by the formula (VI).

Relative to the compound represented by the formula (V), isopropyl magnesium
chloride can be used at 0.5 to 2 mol equivalents, and the compound represented by
the formula: R®-CHy-C(=0)-X (wherein R® and X are as defined above) or the formula:
Re-CHz-C(=0)-N(Me) (OMe) (wherein R is as defined above; Me is methyl) can be used
at 0.5 to 3 mol equivalents.

As the solvent, tetrahydrofuran or the like can be used.

A reaction temperature can be 0°C o a reflux temperature of a solvent, and a reaction

time can be 0.5 to 12 hours.

The fourth step is a step of reacting the compound represented by the formula
10



,1 MCZO OMeO Trued step - -OFt Me fr-1 4 r! r Fourth step:0 OM e Me A-1 tie step HI"r.Me 11'0
OMe' B-1 First step: Synthesis of (RS)-2-bromi96-(l-hydroxyheptyva isole (1)  To a THF solution of
2,6-dihromoaniscle 00 g, $7.6 rumor) was added Mg (0.90 37.6 mraol), and the mixture was heated
and stirred at 40t. tindern. hoptanal (47.2 p. 41.3. mmol) was added dropwise. Aqueous hydrochloric
acid solution was added to the reaction mixture, this was extracted with ethyl acetate, and the solvent
was distilled/ot't6 Hbitai .95 4 %@ﬂé@&bﬁ?ﬁaﬁﬁaw.CW&.H(@ﬁ&fir@f%ﬁBepdm‘%%% 55 {m, 111), 7.85 -
7.38 (an. (YH), 7.01 (t, 111, 8.1 Hz), 4.96 - 5.00 (m.,3.88311), 1.701.80 (in, 211), 1.25 - 1.63 (m ,8H),

0.85 - 0.90 i 31-1) Second st Sysathesis.of (RShdHramor2smethivioxyx31-sBaised at 0.5
hyI.oxyheéL)-Qben ene,é{?l qi.8)-2-bromo-6-(1-hydroxyhentyl)anisole. (1, 5.36 g, 17.8 mmon obtained
in the first Ste B andibdéradtiane (3.0 p. 21.3 romon were dissolved in THiri, and sodium hydride (0,78
g, 19.6 mavolywas srideehtridratel uiider ibercovling. TIRBEPIROEABRNG chydtoeiIdtic deid was added,
followed hyextractiomwith ettndacetate After the solvent was distilled off, the residue was purified by

slica gelsiromeloaiapfh(0,801an 92,9 012 comaaUILNME (CDCH) SO 0 (5t 12, =81
Hz), 7.33 (d, 11,8 =. 2), 7.0~2111.y8 = 7.5Hz). 452 (dd., 1H,3=75 HZ,4.83.85 (, s, 3111, 3.21 (s,
31:1), 1.274CRPMLOTEDS T DJO T Ih.48HIPTHird sfen: Synthesis of (118)-2-chloro-1-I2methvioxy
methyloxypeptypplienyllethanone (3) To a THF solution of (118)-1-bromo-2-ateh3’ u.
neﬂayloxybeptbf“@%ﬁ%e@m a step of reacting the compound represented by the formula

(VID) with a compound represented by the formula (IX) obtained in a production

method B to produce a compound represented by the formula X,

The present step can be conducted by using the same method as the method described

in the fourth step of an A method of International Publication WO 2005/014561.

The sixth step is a step of producing a compound represented by the formula )
by hydrolyzing the compound represented by the formula (X) in a solvent.
The present step c¢an be conducted by using the same method as the method described

in the fifth step of an A method of International Publication WO 2005/014561.

The compound obtained in each step can be isolated and purified by a general
method such as silica gel column chromatography, recrystallization, and/or
distillation. Alternatively, the resulting compound can be also used in a next
reaction without purification. When the compound obtained in each step is a
racemic compound, an optically active compound is obtained by column

chromatography using a chiral column, and each step may be also performed using it.

Production method B

[Chemical formula 7]

R R4 O .
CHO R
5 e
HO L ——— B 6
. : R
Y RS First step \f\Rs
O s)
(VIID I

wherein B¢, R5 and RS are as defined in 1); R1% is as defined in a production method A.
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6.3 g, 2.0 mum].) obtained in the second step was added dropwise 2F/I isopropylmagnesium chloride
(202-Chloro-N-methyloxy-N-methylacet mide (5.5 g) was added thereto, and the mixture was stirred at
room temperature. To the reaction solution was added aqueous hydrochloride acid solution, followed
by extraction with ethyl acetate. After the solvent was distilled off, the residue was purified by silica gel
Chromatogrﬁﬂhb’c%%o%%ﬁﬂm %e%QeQ%%%‘CPBWHQUf&%@t NMRE21/CU3). 8 PP p8ha 7,61 (i, 1l1), 7.51 -
7.54im, lin, 7.22 7.2 2H, 3 =20.8 Hz, Hz), 4.54 (cid, 111, c.7 : 8.1 Hz, 4.8 Hz), 3.78 Ks,
3H), 3.22 (s°0§1l‘3}faicialt Y GH QB0 G .64 O ) Fourth step: Synthesis of (1?..El'rmeth
oxy-3-(1- methybﬁxytgeéwwmymfmé%p,za M}ﬁé eA_;_rLr)oducmf a compound represented by the
(RS)-2-chlormki2:metbylexy- 3hucmeth)élexy@epty@mhew Mthanrane: (810028 §10.8Smino)obtained

in the third step and thiqurea ( 4t S L9 T 0o)) %%Sa%)tvettrtt%h@p@t@qqmgnsgtymwas

heated and stlrrecfe 'Fo the reaction solution was a d an aqueous saturated sodium bicarbonate

solution, followH: by BXfratioRVREReEtHy M Aestate: %\tfae‘i‘ thléeéeweﬁtwea%tnféaeaﬁe the'edidue was
purified by siliedgel chramatagraphydocebtain 0.23 g of a compound (A-1). NMF. (OnCli) S ppm 7.75

(ad 11-1, 3'17'}111” rt'sénz §%22a3§ col‘x(@u'i'%dn)?/ Hglrxjﬂléh)eza]rgc(m;t'ﬂo@aﬂ ?h@'ﬂ@tge@&éﬁ%ge]d(or&

2H), 4.57 - 4.61(na,3. 65(8 3F1), 3.23(s, 4-1. 77 0 84 ifth step:
SyntheS|s OfttF&}éE) Té))o}éc (ijc%pcﬁgﬁtl%l% 13 {jx?% |9r| ter 1?3‘(1 naleOub%lcahon 80%5‘?0%%56'1:

methyloxyheptypphenyllthiazol-2-ylcarharno- S|Ilphenyll2 me ,hylacrylic ~ To a DNIF (6 nalL) solution
of (F.S)-4HZrpacthyiexy-3Hcmethyloxylieptyhphenylithiarok 2-yiarpineA-ty 380 mg) ohtained in the
fourp, ethyl 3- (3% bro o a256e 1dé%|£l|0r0phen 1B)tZ me%ylachlggtv {4, %@%rqgﬁ/gyr&tgegﬁeq;p Reference

Example 18 ‘de scr“be at%r and dichloro trlphenlrlpftosphlnepa liadium (42 mg) was added
tnethylamm%tﬁi‘tﬁ@‘fﬁtit%\K/%t”s‘%‘ttﬁ%doa‘t%’r‘i’dféﬁ?té)ﬁ&ﬁ?% Bifder the CarbEH HionBohaat
atmospherepThédeastion solution was; added to water, followed by extraction with ethyl acetate. The
organic layer was washed with water, washed with an agueous saturated sodium chloride solution,
and dried with. magnesium sulfate. Mu:7 the solvent was distilled off, purification by column
chromatogrfﬁﬁ}‘(ﬁté?(’aﬁeetrh%ﬁtgl acetate = 1 1) afforded 540 mg of a solid. This solid was dissolved in
THF (3meth&iisi(Beal for)nahd& 2 mon sodium hydroxide aqueous solution (3added, and the mixture
was stirred at room temperature. The reactign solution was made acidic with hydrochloric acid,
followed by extraction with ethyl acetate. The atganic layer was washe,cl witii Water, washed with an
aqueous saturated sodium chloride golutipn, and dried over magnesium sulfate’ After the solvent was
distilled off, reerystalujatlon with ethyl 3 afforded 370 a compou HPNME (DM80H6)
3 ppm: 12.99 (brs,(1121), 8 2%; 211437(91113(;1@ 1E, 3 2% 25 7 s, 1.1-14 7,41 (d,
111, 3=1.5 Fiziy7/. D - \337 m, 211);4:55=460-(nfin, 362 S 3 1 2.16 (s, Bﬁfn 1.69 (s, 311),
1.25-1.69 (i &@E)Rb 83-%0.87 (m, 1.0018} ****Using the/same metho as the synthesis method
described in %{eferenqe Example 1, compounds (A-2) to (A-16), and &8 pounds (3-2) to (346) were
synthesized. Reference Example 2: Synthesis of (RS)-(E)-3-(2,6- dlchloro 4-14-1:2-methyloxy-3-(1-

pentyloxyethyl)phenyllthiazol-2-ylearbamoyOphemny)- Mla%ryllo acid-2)
(115)-4-12-me4’'nylexy-3-(14en @\ ethyl)phe az -ylardine NMI; (CD(11:3) a ppm: 7.74 (ad,
IT, S = 2.1 HzgZ8.Ha), 041 (cid, 131, /2.1]Hz, 08 M2,), 749 Ct, 1H, eff = 7.8 Hz), 7.07 Ks, 111),
549 (brs, 211). 4.85 (n, 114;32= 6.3 Hz), 8650(3 311), 3.28 - 8.33 (m, 211), 1.54 - 1,58 (m, 111), 1.45
(d. 311, 1 = 6.6 Hz), 1.21 - 1.30 411), 0. 84X)0.90 Cm, 311) Compound (3-2) 1\111/IP. (M/ISO-do) 3
ppm: 8.32 (s, 21-U, 7.65 (s, 1H), 7.48 - 7.60 (m, 211), 7.43 (s: 111), 7.22 - 027 Cm, 1E), 4.87 (q, 111,
3 =6.3 Hz), 3R5.(5, 2 Tp), h8RCR 3114 ko5 162 2K)-d 4811d 181, 3 Tdds3H7),21.26 - L85 Cm,
41-1), 0.86 - 0.90 n 8E) eference Example 3: Synthesis of

(RS)-(E)-3- (é"éf’% RiRPoA! A(1 hexylaxhy
2-methyloxyphiemy thiaroh 2l yloarsarreg jphery 92 methyiachlic serii@opmpound, the
(RS)-4-13-(1-hexyexyetiyd)-2imethylexypsienyitniazeidsyiamineuse (CDC,13) il ppm: 7.75 (dd, 1E, 3 =
1.2Hz,7.5Hz),7.41 (dd., 1 1.2Hz,7 7,20.(t ;I.3 7.8 7 .5.48 (brs,
211), 4.55 (qufée -‘51-08 B’?]f}‘) %%%f(%”é f)b% 58&03@%,:81(% %2 157 ’Of%‘{; r%é%%n@%é%]% 45 (d, 8H,
3 iv- (3.3 Highyrmede-(¥)3081 8 e85 08D (R FER CoRipttt 3 1) NMTEO BNIB6 I dér s

12.97 (err, 131 s8:294 Sl 1) THE O (aleh.ubtlre3 rasd 8 dd Zh 7 th HM B 2035 ca 1. 40 {nhj2%el) £7.25 ct,

111, d0S Hz)th%é%{t(,g’s%g'g‘bga_%r%g’ulglt%gn method A to obtain the compound represented by the

formula (1.




m 21 3.62 Es, SW, 2.16 - 3.37 (m, 211), 1.69 Es, 311), 1.131,51 Em, 1111), ( 8r) 0.87 cam 3H)
Refernue Example 4: Syneunesis of clii-.IP(E)-3-E2.6-dicho-1-14-[2-methyloxy-3-(1-
merhyloxyhexyl)phenyillthiazol-2-ylearbamoylipheny1)-2-methylacrylic adici (ti-4) 1\TIVIR (CDC,li.) 3
ppm: 7.75 (ad, 1H, S= 1.8 Hz, 7.8 Ez), 7.34 (dd. 1H, 3=1.8 Hz, 7 8 Hz), 7.19 EL 111, 3 = 7.8 Hz),
7.08 (8, 1I-1), 5.48 (ire, 211), 4.57 - .4.61 Ern, lin, 3.65 Es, 3.93 Es, 310, 1.26- 1.77Km, 81-1), 0.85
0.90 Em, 3 0 %o Ilpq(%l'jq@gp(B i 1( tm(st)l\él% Lcli16 d aQQm JE%L%B @Eﬂoili?s)m t%%&ﬁrr%%ﬂog Ql (ad 1H,
52.4 Hz, 7. 7.72 (s, 1HY, 7:407.24- 7 é% (m, 11162 (s, 3.16 (8, 3H), 1.69 (s,
3E0, 1.25 - ih6@0(¥ﬁ3“8ﬂ5 fep%be@%é @rﬁh%é) ﬁéﬁér @e"E&&ﬁ]Bf&%n%%Eh% ST BE
(RS)-(E)-(2,6-dichlard»4pid{ skt ethyloxidexyh)-2/11) and the compound represented by the
methyloxyphenyljthiazel2-ylearbamoyliphemy1)-2-methylacrylic acid (P-5)
(RS)-413-(1-methy)oxyhexyl)-2-methyloxyphenyl]thiazol-2-yiamine EA.-5) 1\11\IR (CDC12) 6 ppm:
7.73 (dd, 111, U = 1.8 Hz, 7.5 Hz), 7.38 (ad, 1H, 5 = 1.8 Hz, 7.5 Hz), 7.18 0., 11:11, 3= 7.5 Hz), 7,07
Es, 1H), 5.48\(Bre s2LL)y 4166, 14170 P sy, rseehcésa%mr@?ﬂwa A2 B EHt)hﬁéLCT@W%*Em
111-1), 0.85,:0.20:Er04 3H) compeund (B-5).NMI2, craNIS@-a6) 3qppmud2 95 (hinntdd )y 81297.89
(Pia, lid i1 f1 8 147 8 Hz). 7,71 Es, 1H), 7.22 -7.40 Km, 4E), 4.65-4.69 Ern, 1S1), 3.58 Ed, 311U,
3.1 vd, 2H, 324 %9!23 1.69 Es, 310, 1.03 - 1.69 (m, 1111 0,84 - 0.88 Ern, 811) Reference Example
6: Synthe5|s of

(REO-(E)-8-(2;6-clichlota ¢ ot 1 3d0.e thyloxype ntybBenethy & dxyphenyidisia zol 2eglicarbaroyObheny)-
2-methylacrylic:acid, (B-6). ER9):4:3- é%r%ma{{exymﬂtylé&m@ﬁmgﬁmh%&mpkﬁz,%%nmmmd (A-6)
NAIR) 3 ppm: 7.75 (dd,, 111, 3= 7.5 Hz, 1.8 Hz), 7. 24 (ad, 111, LS Hz 7%_5?) ,1H, S =

7.5 Hz), 7.08 E& PRy BY0é 6 & Wiy a8 7 2% 90 B, Ifﬁoélée £2 83&‘1 "”§8ﬁ? cil = 7.0 Hz),
1.56 - 1.68 (Pryigtddion. 20‘v¥11e5cﬁ(M¢omﬁ9nmd19bEw3M g eaPlo ). 9, BB IBEICOR RO ?@J—F‘z‘)
Compound ((%@ANME%&@%I&Q@@)&QB%M@& tores1 130, 8128 sty Hy92s (gl 4114:31Pi 7.5 Hz),

7.71 (s, 111D, 741§ % 7 Hz), 7.25 Bt 111, 3 =7.6 Hz), 4.67 Et, 131,3=6.5
Hz), 3.60 Es 311} St e 1 ?“I}%ﬁ]ﬁo P&d e§F§ 156 -1.68 (M. 2/H11,3.20 -1.50  411), 1.10
(J., 311, 3=7.0 Hz), 0.85 (s, 3M, J = 7.0 Hz) Reference Example 7: Syrithesisi of (liSi-E
propyloxypentisDphonylitbtazeii2-yiparbarridyliphenyli-2-methylacrylic acid (Pr 7)

[Chemical formula 9]

AN %\ =
?\ I oy , t —————— D2 5 i k
R7/\/\R8 First step ) \] ~pRs Second step R8
R! 0 R OH R!
an (I1D) av)

wherein R! and R? are as defined in 1); R7 and R® are as defined in a production
method A.

As the compound represented by the formula (II) as a starting compound, a
commercially available product can be used.

A production method D is a method of producing the optically active compound
represented by the formula (IV) from the compound represented by the formula (1)
via the first step and the second step. By subjecting the optically active compound
represented by the formula (IV) to the second step to the sixth step of the production
method A, the optically active compound represented by the formula (I) can be
obtained.

The first step is a step of producing the compound represented by the formula
(IV) by treating the compound represented by the formula (II) with magnesium in a
solvent to produce a Grignard reagent, and reacting thic with a compound

represented by the formula: R?-C(=0)-¥ (wherein R? 1s as defined in 1)) X is as
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99 (118)-442-methyloxy-3-0-propyloxypentyl/phenylithizzoh2-ylamine (Pc 7) ((13/018) 3 ppm: 7.75
((Id, 1H, 3 = 7.5 Hz, 1,8 Hz), 7.31 id& 1E31 = 7.3 Hz, 1,8 Hz), 7,15 Kt, 1E, J = 7.5 Hz), 7.08 (33 1H),
5.26 (hrs., 2E), 4167 - 4,70 Im, 1H), 3.64 is, 31-11, 3.27 (33 211, 3-3- 7.0 Hz), 1.56 - 1.68 ina, 2111
7.50 - 1.60 (m, 2E1), 1.20 - 1.50 Km. 411), 087 B6, 311, 3= 7.0 Hz), 0.85it. 3E, 1 = 7.0 Compound

KEY 7) 33\113, (DIVISCi-d6) S npni: 12.9a (brs, 3311), 828 Ks, 21-3), 7.90 (4,111..1 44 7.5 Hz), 7.71
@3, 1ER, 7.4%%%3 111, %Pééeﬂsohﬁf 1oL de%r), 93?"2'?&@@ Rt 1,%%%%%:% T 4.5'Hz)’ 2.61 hi,
3113, 3.20 Ke2111)3 = 7.0 Hz), 1.68 Ks, 311), 1.56 - 1.68 Km, 2H), 1.50 - 1.60 Knii, 210, 1.20 -1.50

Km, 4E), (1.8Q1{::122 %o 31 Enpbiz) 10:85 £be 311, -2 1o Qdrdz)u REfere pce ampleSynthesis of

(R'8HE)_04'%{g_gc!c‘plnq{)?]é_q(ﬁlﬂéig%%ﬂi.I;rx]@qyel%%%yg\ind represented by the formula: R2-C(=0)-X
1-ethyloxy)-2-methyloxyphen I|th|azol-2-ylcarbamoy|Iphenyll-z-meth.%/Iacryllc aci

niazc a id (B-8)
(as)-4-c.3-(2* et thytpropdtssthiloky ) 2kiHe SR pHeAY &2 ol i &Léfﬁ@&‘nrz (C1)01.3)
5 ppm: 7.73 XGitlelEAV3 =vh & He, 12 8sHz) 47{3% (dd, 11V Ji= A3 HZ, B8 Hz):711a8 Ki, th8i1nBl= 7.5
Hz), 7.08 es, 111), 19,26 (brs, 211), 4.37 is, 111), 3.60 is, 311), 3.22 - 3.38 Kin, 281), 1.08 B., OH, J7.0
Hz), 0.90 Ks, 911). Compound (B- AM (IThiliSQ-d6) 5 ppm: 12.98 Oars, ur), 8.28 Cs, 211), 7.90 id,
111.j4- 7.5 *F*r‘*z)t%‘?.é%?vé?iff)ﬁr?%g%g‘ﬁi)?%%%fi ?@e:ﬁ? Hz), 7.23 (t, 111, 1 = 7.6 Hz), 4.40
(8, 1H), 3.61/Kx:BEB3BO Ky 2241k, & FeOHZ) 01268 (§S 1A PR IS (£, 23118 SOE 70 F2Y, 08944091 1),
Reference Examplerd:Synthesis ofdRS)-(E)-3-(2,6-dichlore-4-{4-(3-(2,2-dimethyl-1-
propyloxyproPy11-2-meithyloxyphenyllithiazol-2-yi.carbamoyllphen)/13-2-methylaczylic acid (B-9)
[.3-(2,2-dimethyl 1 -propyloxypropy1)-2-methyloxyzhenylltiziazol- 2-ylarnine iA-9) MMEi (CD C:12) 8
ppm: 7.74 (dd, 1184¢ §e£opE 30 SPIRYP PRSI e 110 3L B DT SRR P A3 P17 5 H),
7.08 Ks, 111)h5 26:this, QHY ¥, th 2 Ksy 1134113 .60 35} BB 3:2218.88 Im] 211 Lo 1:561wct. 82 (rn. 2131),
0.93 (), 311, 37 {50,142 B-2Q K$ 0 311 Compaune{(8-9)el 33y IR, (DIABOIA 0. pRM: 12 28 flis. 1E3
8.98 (s, 9111, 7,92 (d, 1H, ]( = 7.5 Hs), 7.63is,111), 7,40 (g. 1E%. 7.&1 id, 181, 3 = 7.f Hdzs) 7.27 it,
1E1, 35 7.6 149)° 448 H211Y) 8 BKE B4 BG 15 91 55279 Fiy) P1068 (OB %5515 Km,
211), 0.90 (tc8H19 8 Zr FoOckz)te0.87 (8e B uRefBrence Exainpled0: Synthesis of CRS)-CEF3-(
6-dichicrolllizamethyliciyse prepylexybubiiphenylithiazels2-ylcashamoyiphenyi2-methylasrdic acid
(D-10 (H8)-442-methylexy-3-0-propyiloxy! utylE hcmyikbiadoE2-ylamine (A-10) NINIR (GNI:3) 6 ppm:
7.74id, J = 7“;%&?1%?%1{?)?‘%3‘6%(5? %ng o §§¥ z%zf‘?.vz%ﬁ?m, J=75147.), 7.08 s, 1E11), 5.15 (ors,
211), 1.67 - LYAERIZ6L 19139719, B 29336 Crizpend 150tike sor(he BEAC 6186 BF I8 CHTIBE)
Ccdinpodmi (ge10) REVIR (DNI80hd6) 6 ppm: 13.00 (hrs, 21-1), 8.29 (s, 2121 7.90 (hi, :LH,3=7.5
H2), 7.7 1115, 7:24,: 743G, 3k), 65,5 472 Gl 4311136345, 3E0, 3:28 1t, 2H, J = 6.3 Hz), 1.30
- 1.800H), 0.84 - 0.98 in, 61) Reference Exampie 11: Synthesis of T?§-(E)§4.4-{4-{3H1-|n|tyloxyh|t-r||
metbyloxyph&n{iithiaz Bl SRS atibyli-2 6 BIeHIOrspRenyo-2-methiachy e dcid (B 1)
nityioxybutyljt2irmettvgl éxyphierhéHithiazol-2-ylaminel1l) RIMR (CDOR ) 5 ppm: 7.74 HI, J = 7.5 Hz,
11H), 7.36 id, HE+-3 3:7.8 Hz), 7.20 (t, IH, 3 = 7.5 Hz), 7.08 is, 1H), 5.15 Oirs, 2H), 4.67 - 4.74 Cm,
111), 3.64 is, %h&% (m, 21111, 1.50 - 1.80 Gm 81.:0, 0.86 - 0.98 Cm, OH) Compound
(11-11) NIVEL (BNI8J=d6):5 ppm: 18.01 (.brs, 21), 8.29 is, 211), 7.90 RI, HE, 3 = 2.5 Elz), 7.72 Cs,
111d, 7.23 - 7.448m311), 4.65 - 4.72 Cm, 1H), 3.01 Cs, 3Hi), 3.27 Ct, 2E1, J = 6.3 Hz), 1.30 - 1.78
Cm, 11H), 0.84¢- 0.98 (m, 611) Reference Example 12: Synthesis of GES)-(11-3-(2,6-dichloro-4-14-1
(1-ethyloxy-3- metlaylbuty1)-2-mothyloxyphenyllthiazol-2-ylcarbamoyRphenyR2-thylacrylic acid (13
-12) (EtS)-413-H-ethyloxy-3-me thylox-ybutythylcxyphenylith zol-2-ylamme (A-12) \TMR) 3 ppm: 7.74
(a, 1H, 3 = 7.%%5,‘%.1{3% 3{3?%?%“%.18%%%%0 (I:, 117, 3 =- 7.5 Hz), 7.08 is, ,IFE, 5.15 (brs, 2H),
4.76 - 4.84 (rft, PEEFI D 6ATS 311,307 5. 490 LB PR UG L PS0 IR E T ) 016 E £B2 Tm. GM)

reaction time can be 0.5 to 12 hours.

The compound obtained in each step can be isolated and purified by a general method
such as silica gel column chromatography, recrystallization, and/or distillation.
Alternatively, the resulting compound can be also used in a next reaction without

purification.

Production method ¥
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Compound (R-13) NMR (IML80H16) 6 ppm: 18.00 (bib, 21D, 8.29 is, 211 7.90 (a, 111, 3 =7.57.72 is.
7.98 2149 Cm. 3H), 4,65 - 4.79 in,(H, 3HJ, 3.2T it, 2H, J =6 3 Hdd, 1.78 - 1.90 (c, 1H), 1.60-74 (m,
4H), 1.30 1.40 (n liFEE 1.11 (t, 3H, 3 = P6.9 Hz), 0.97 3T-1,=0.8 11 /,, 0.93 (d, RH,= 6.3 Hz) Reference
Example 13: Synthesis of (RS)7E)-8-(2,6-dichloroethyloxy-2- 24 methylpropyloxyfRopyRpnenylithi
zei-2)44:11+2+in hvlacwylic, acid (B-18) (R.,9) -4- [2-metim nyi-1 -pro. ylo propyflphenyflthiaz,eL

2-ylamine (A 131 NiViR (CDOL:1) 8 ppm: 7.74(A, 1E, 3 = 7.5 Hz) t:(d 1:E, 4= 7.8 Hz), .20 (= 7.5 H2),

'6.%}11;). 3,60 (e, 3E), 8.15:- 343ﬁm, H), 1.90 7.02
(m, in). 1,5.0 - 1; m21:21:), 1,02 (d, 3 : &5 Hz), 0491 (t, 311, ¢4 7:5Hz),0.82 (44 811, J =
6.6 Hz) Comﬁg -13) 18%!;4&@ N/I pm: 13.00.{kra, 21 @ Ggs, 1),7.88 (d, 1H, 3 =
7.5 Hz), 7.76 Cs, 1111°7.20 - 7.42 (m, 31:0, 4.38 Riz, 1H, 3 -= 5,1 Hz), 3.60 (&, 3114), 3.20 - 3.27 Cm,
211), 1.85 - 1.95X(in, 111), 1.69 (s, 311), 1.4&15b On, 21113 0.96 (6, 314, &/4,8388 Gs 311, J=5.7
Hz), 0.81 (d., 311, 3 = 5.1 Hz) Reference Example 14: Synthesis of

(RS)-CE)-S-(44{443-%}-Iout ioxypropy14)-2- R N 4 y LA RD
methylorypHEnSiktHia2 0123 leaibamBsnCs & didhidtopiety G e thylddn it deiu s T4y &
(RS)-4-3-(1ibutyloxyprepy bl 2.meithyloxypheny lithiazol-2-ylamine (A-14) NME. (CDCI318 ppm: 7.73
Cdd, 111, 343 4-&i%%én@-%M%éénle%%@d@mlf%%m?ﬁg 812 4.8 dd2hint. dfildownlHa 3 = 7,8 Hz), 7.07
(e, 111), 6.39 Igbra,_z.l‘ ,74.581- 417)62 ggm, ]%11(1?.64%%5, 311), 2.24 - 3.37 (m, 2H), 1.30 - 1.86 (m,
6114), 0.98 S48BTT YL 9 B - PEYH 311 FE P8 Hz) Cornpound (11:-14) NTH{ (DIVISO-c16) 6
ppm: 13.00 (bra, A P1yi8 29 sr2inyd £gy 2 7gpNer of PrYIR72 Cs CUPPY WPUORR A T) 7298734
Cm,4.57 - 46dn{inalX);33.65:C 55 8 10m Bc26:3. 30r()¢ k6@ {ShB11), th2Bula 78Iy i (14 41} G102 it, 3H, J =
7.2Hz),0.86 (1, 311, 3 = 7.2 Hz) Reference Example 15: Synthesis of
(RS)E)-B-CZ,6-dich|o[o-4-l.E—[Z-methyiexy-s- 1 pent3d.oxyprop()iyl)phenylithiazleZ-yIcarbamoyI
4-)henyl)-2-meth%c‘r“§ﬁ%?*ﬁéidS(E.s-fo)Of producing a compound represénted by the formula
(RS)-442-méxtiyloxy-8:ifkepeinyloxypropypphenylithiazop 71 dimine (AW S T4 IR {ODE810 6 ppm:
7.73 (ad, 111;3;i% ]irBal_L%’lJe&W)th,-gﬁegé%cy_c’f §n=2§i§,Hgax%i%ymigvgﬂh(ﬁlﬂﬁ@31‘?12&8,Hﬁ)i- 7,07 is,
111), 5.38 (bra, 211 4.62 (m, 111), 3a64 (s, 3H), 2.25 - 3.37 (m, 2H), 1.22 - 1.86 Cm, 811), 0.98
(3., 311, 4 stO?.OZ)?% oun

.08 Cs, 1H43 5.2 (bra, 211), 4.36 (d, 11-1, J

, 4.58 -
%’g’f? 0°60 1 SE) CBIRBTA (R-15) NMI (DNISO-d6) 6 ppm: 13.00(bra, 111), 8.29
Cs, 2H), 7.88e17t02 (1 M-P7rpR e, ppye Fentesiy 230 fa3ayin, (B 15w 5en- UL i1 2L) 3.61 (s,
3K).- 3.89 (Ms3111,01589 €5 3% vl & 771831 1) r PA32 04 3k1uB &47.2. Hz) 30:85 (t, 311, 3 =
7.2 Hz) Refgg%qgg En@mple 16: Synthesis of (RS)E)-3-(2,6-dichlorc-4-(442-mothyloxy-3-01
methyloxy-O-methyI%exprhenyIIthiazol-2-vicareamoOpheny11-2-methyl:aerylic acid (d-1.0)
Compound (8108 RAVIER (DINHSE46) P BpaTe12968 (B, BB e 95 h, IEDP 72 E8 11,
ozonolysis, dichloromethane or the like can be used.
In diazotization and ozonolysis, each independently, a reaction temperature can be -

78°C to a reflux temperature of a solvent, and a reaction time can be 0.5 to 12 hours.

In the second step, using the same method as a production method B, the compound
represented by the formula (XIV) can be obtained from the compound represented by

the formula (XIID).

The compound obtained in each step can be isolated and purified by a general method
such as silica gel column chromatography, recrystallization, and/or distillation.
Alternatively, the resulting compound can be also used in a next reaction without

purification.

Production method F
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7.41 (s, 1H), 7.2.4 - 7.37 (ri4.53 - 4.57 (m, la), 3.01 (s, H), 3.16 (s, 31E, 0.87 1.72 (m., 16.H),
Reference Example 17: Synthesis of (E)(4-hromo-2,6 lichlorophonyD-2i methylacrylic acid ethyl (4)
[Chemical formula 15] First step: Synthesis of 4iihromc-2,6-dichlorobenzaldehyde (6)
4-Bromo-2,E-dichloroaniline (5, 80 g) was dissolved in acetone (640and a 48% hydrogen bromide
aqueous solutien, (140 mil,) was,added, followed by stirring at OIC. A sodium nitrite (32 g) aqueous
solution (140 mL) was added dropwge theroeto the mixture was stirred. for 30 minutes, and methyl
acrylate (200 naL), and water (200 r; L) (;n\e added, followed by stirring for | hour. At room
temperature, cuprous oxide gi /j@?&%@d followed by stirring for 2daours.oThe reaction solution

was extracted with thyI acetate) an platr’lfled by colum romatogr qﬁbgaﬁ*ﬁomethyl
(E)-3-04-bromo:2 cﬂ:u\bomphenyl|ac:<ﬁ‘§,iﬂ%vte (43.5 g)rM l\@fw@ @2,6-dichlorophenOacrylate
(48.5 g) was digsolve dlChIOI’Oﬂl@rﬂ‘]a&}e an ozone gasmw trodluced at -70°C, and ozone

oxidization Was o fprmed To the reaction solutiori‘was added dimethyl sulfide (40 nil:), and this was
extracted with ethyl acetate to obtain 4-bromo-2,6-dichlorchenzaidehyde (C, 87.2 g). NME (CDCie) 5
ppm: 10.42 (a, 111), 7.53 (s, 211) Second step: S3mhtesis of e L ,
(E)-3-(4-brofiez 8- dichibrdphomat (A Rfﬁéﬂmp%é‘b%ﬁobro% Hats (5878 9) WAs dissolved in.
THE (.150 mid)j e iTHiT2 soludion 8f sodiubrdwydride (6.8 :g)y and-bromoi2,6H.ichlorobenzaldehyde
06, 20 gl obfained in.the. first steR was.added dropwise @nd the.mixture.was stirred fae 2 hours. The
reaction solution Wagzextr cte Wlth ethgéxacetate %ng Rurlfled b%\ﬁ qumn chromatography to obtain
ethyl WIig-(ABrE8ME2 EdicHiBrc b Hehi s e thyiatiirh, 1.2 E¥ Welting point: rie NINO. (CD Olt ) 5
PPID' 7.52 & 2redittipi85 pghoE N i, Esmmhmo& POIELSIBH) 4 BIFPUS L 7S 1P T DO Example
1Synthesis ef 031 Ey(1- é&@t&'é-&éﬂ@iwlﬁxy@&km&thg&lex)éhﬁaphy&@n?ylhfmta&ﬂbﬂzmyld&rbamoyllph
tnylacrylic acid (C-1. o

(S)-(E)-3-(2. P T (esesz‘ﬁ’& SISk P  methylox °’i‘|“e”e’tc%nné%ix|??ﬁ?§§8“§-represeme“
yIcarbamoyI%I*é‘ﬁy@@‘H%étF?y dérytie 536181(@@[186 E(F?Sojh(Ea; %lléhlg?%éwpound
yloxy-methytexyhexybplienyithiazol2= yicasharaoyliZinenyO -2- methyIaC|p|I|c acid (E-1) obtained in

Reference Example 1.was separated, by HRRGGolume 0J:R1L (registered trademark) manyfactured by
DAICEL (as an eluting solvent, a mlxtg solv nt of acetonllt[; water, %/néig cﬁ roa tic acid) was to

obtain an opficilfy et %5&68%’81? fﬂs RN ERSptically 1 A R}%ncompoun ~113). Optically
active compound (C-1A) Melting point; 162-1.64'0 NMR (DMSO do) 6 ppm,: 12.993, 1H), 8.29 (s,
21-1), 7.91 (dgls Mpé}u-n@?(ﬂbHZHHII)HYe7§}($LZfﬂrllfﬂbellul)la%ch115 HZ) {1 a2 -a7g33rm, B2A)pd.55 -
4.60 (in,2 (s 3H) S, 1 69 5-1.6 10H1 0 :341) Optical
rotation: Y-2! dbqubrlegec(sa (% {O(I)Ibaoo)d%& ref(‘% %ngicl'ﬁ%g gom%%alnd%ég?é)gh%leltlng point:
161 -1640 1@1@1&%@%8@%%ls‘stb‘bwowg@n(bﬁ&nleewss Seeflii D HPF IR T PR 1 Hz, 7.2
Hz), 7.72 (s phd)fidzAib{d, IHeBratibeHz)a? die 38 (ove2bii)odibbis 40601HY, Bv621w8H1, 8.16 (s,

3F1), 1.69 (33 Q142251 02,12 1913k Q.83 0- 84 (M, 3HL Qnticalotatien ;2o B.degrees (DM8O, ¢
= LOGO, 20 C Ei(ample ZSyntheS|s of (11:)-(E)-34.2,6-dichloro-4-(4-[3lexyloxyethyll-2-

Regarding the crystal of the optically active compound represented by the formula (I)
produced by the aforementioned production methods, the crystal of the optically
active compound represented by the formula (VII), and the crystal of the compound
represented by the formula (IX), a X-ray diffraction pattern can be obtained by
powder X-ray diffraction.

Since the crystal is stable, is easily handled for performing the above production
steps, or producing a pharmaceutical composition containing, as an active ingredient,
the optically active compound represented by the formula (I), and has a high purity,
it is a useful crystal for producing a pharmaceutical composition.

Regarding the crystal of the optically active compound represented by the formula D,
the crystal of the optically active compound represented by the formula (VII), and the

crystal of the compound represented by the formula (IX), a X-ray diffraction pattern
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metnyloxyphenylithiazol-2-ylcarliamoyllphenylli-2-methylacrylic acid (C-81A) and (SW.
)-(E)-3-(2,6-dichioro-4- ,;il--[(1-(1-heti---yloxyethyl)-2-methyloxyphenylithiazol-2-
ylcarbamoyllphenyD-2-methylacrylic acid (C.311) According to the same method as in Example 1, an
optiactive, compound (C-3A) and an opticallly active compound (C838) were synthesized from

(RS)(E)"8'(i%a§hown in Examples 3 to 5 described later (X-ray diffraction measurement condition:

aichloro414 3-(1-hexylo [I-2-m oxyphen I|| hiazo lcarbarric I he lii2zmethylacrylic acid
(8-3) obtainé g n Ref Lé)éer)léé((;falm éalfﬁlhe SD G pt)lécg):fl1 fy“ gct@vie c’orlﬁ%f)t()ylﬁlﬁéLr 68%/2? I\A/Iyoltmmpo}%ntglgg T

HMR. (DMgo~d6§ 8oppPrAR 12 SR {O% 1RSI R0 (&: 211957 90 Cal, i“‘Id%mnlasle 75Hz), 1.72 Cs,
111), 7.35 -¢¢LQSm, 2H), 7.26 (t, 111, 3 = 7.5 Hz), 4.82 (q, 111, j = 6,3 Ro), 3.62 Cs, 3E), 3.10 - 3.37

cm. 210, 18308, 30t 148 LR 31 C0m,H 001 0824 07 G HEb) Qptical rajpion £4.5 degrees
(DIVLSO, a = 1. OO 25-C) Optlcally active compound Cc-S1.) Melting. point,: 142-145'C NMB (Hi.

so-do) 8 pp#r@. 13197 (brs,8.29 (s, 21-D, 7.90 Cad, 1H, J = 1.8 Hz, 7.5 Hz),7.72 (OE,111), 7.25 - 7.40
Cm, 211), 7.26 CiteleTob Ha)nd 82 ¢ghkHp B2m6:i8:Hiz)a8.02 (s34, S 16 0Bl <(Fri |12 11)11.69 (s,

311), 1.18 - 1104, Grpe A1 k1) o0.82-0:81. GMo 31| Ontical ratatian ﬁl&ﬂﬁg%%%(l&%ﬁ@)(&ﬁ 1.001,
25-C) Examnie 38¥nthe5|s of (C-IM S:hemical formula 161bcm 1 PrM%Cl THE ZMVIe 70Me 3) 10

Cl OMe (Si as magnesium and calcium], ammonium, Organic amu acid, or salts wit
inorganic acids (such as hydrochloric acid, hydrobromic acid, phosphoric acid, and
sulfuric acid), and organic salts (such as acetic acid, citric acid, maleic acid, fumaric
ac}d, benzenesulfonic acid, and p-toluenesulfonic acid). These salts can be formed by
normally performed methods.

Herein, the “solvate” includes, for example, a solvate with an organic solvent, a
hvdrate and the like. When a solvate is formed, the compound may be coordinated
with an arbitrarily number of solvent molecules,

[0015]

The present pharmaceutical composition exhibits excellent thrombopoietin
receptor agonist activity as described in Test Examples descried later, and can be
used as an agent (platelet production regulating agent) for morbidity of a blood
disease accompanied with an abnormality of the platelet number such as
thrombocytopenia (thrombocytopenia after hematopoietic stem cell transplantation
(such as bone marrow transplantation) and the like, thrombocytopenia after chemical
therapy, hypoplastic anemia, myelodysplastic syndrome, acquired thrombocytopenia
such as idiopathic thrombocytopenic purpura and the like, congenital
thrombocytopenia such as thrombopoietin deficiency and the like, virus pneumonia
(such as hepatitis C and the like), other hepatic disease (hepatocirrhosis)) and the
like. The composition can be used for treating and/or preventing an abnormality of
the platelet number due to administration of an anti-cancer agent for hematopoietic
organ tumor, solid tumor or the like. The composition can be used for treating
and/or preventing thrombocytopenia at surgical operation such as cardiovascular
system (such as heart blood vessel) or the like.

When the present pharmaceutical composition is administered to a human for
the purpose of treating the above diseases, it can be orally administered as powders,
granules, tablets, capsules, pills, solutions or the like, or can be parenterally
administered as injectables, suppositories, transdermal absorbing agents, inhalation
or the like. In addition, an effective amount of the present compound is mixed, if

necessary, with pharmaceutical additives such as excipients, binders, wetting agents,
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OMe 11 -OMe 9-H Third (nes  (Ph0)2P(0)C1/E--.T3N/AcOEt CIO HIN EtOH Fourth step --S N H2
ONle (3)OM 12-H Fifth step 0, HtEt Me 1-1-N lllo 'FI14 ci0 11- 1---2-1E'14j Me CI (S)OMe C-15

disintegrating agents, lubricants or the like which are suitable for its dosage form,
thereby, a pharmaceutical preparation can be obtained. In the case of injectables,
the compound together with a suitable carrier is subjected to sterilization treatment
into preparations.

A dose is different depending on the stage of a disease, an administration route,
an age or a weight of a patient and, when orally administered to an adult, is usually
0.01 to 100 mg/kg/day, preferably 0.02 to 10 mg/kg/day, most preferably 0.05 to &
meg/kg/day.

[0016]

The present invention will be explained in more detail below by way of Examples
and Test Examples, but the present invention is not limited thereto.

In Examples, the following abbreviations are used.

R-CBS: Optically active compound represented by the formula:
[Chemical formula 13]

{EH
& Ph
/

N Ph

/B-O
Me

wherein Me is methyl; Ph is phenyl.

Me! Methyl

DMF: N, N-dimethylformamide

THF: Tetrahydrofuran

DMSO: Dimethylformamide

HPLC: High pressure liguid chromatography

[Examples]

[001.7]

Reference Example 1 Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyoxy-3-(1-
methyloxyheptyl)phenyl]thiazol'2~ylcarbémoy1}phenyl>'Z'methyl acrylic acid (B-1)
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4N NaOHaq. THF-EtOH Sixth sten (Et0)2P(0)CH(OH3)CO2Et biON H2DTTHF OE HO"--;d1 0 13 A
step First step: Synthesis of (S)-1-(3-bromthyloxyphenyhheptane-Inol (8) tinder room temperature, a
1M ‘coracle THIli solution (48 rin37) was added to an 73-CES 1% toluene solution (120 mt.).
1-(3-Bromo-2-metiiiviox=,Th.enyl)heptane-1-one (7, 13 ii) was added, and the mixture was stirred for 1
noun Methane|,was.added, a.selvent was distilled off, and the residue was purified by chromatography
to obtain (3)-1-(3-brorrio-2-methyloxyphenypheptanc-1-ol (3, 12.86 g, yield 75%). Optical rotation:
-22.70.6 degrees 012" ¢ =2110.) NIVIR §CDC |QC:k pm: 0.87 (3H,t,3=6.8 Hz), 1.2 - 1.6 (0411,
m), 1.74 (2E1, p@aé) (IH‘bTa)*°388“( H, 8), 4\17( , ), %ﬁf&H*t I7.8 Hz). 7.27 (1H,dd, 3=7.9
Hz, = 1.3 Hz), 7.46,(@1H, dd""3 £°7.9 Hz, 314- 1.7 Hz) @Aecondssct %5:-°8Ynthesis of
(S)-1-brome-methyloxyhep 1 uelizene (9) (,511-03-Bronny2- methyloxypnenyl)hentanes 1-0l (3,10 g)
obtained in the first step wagﬁ‘lj;olved in DMSO (42. 1 ml), o KOH aqueous solution (4.21 m13).
and methane,jodide-Q3: re-added,.an stirred for 4 hours. The reaction
solution was extracted W&h isopropyhethérp and purlfled,VQyOsm@aeg?el chromatography to obtain
(S)-1-bromo-2- methyloxy53 (1-methyloxyhoptynbenzene (9; 8,77 g, 83%). Optical rotation -70.2 0.9
degrees (CHC13, ¢ = 1.050, 200) NMR(CDC)33) S ppm: 0.37 {3E, U,L 0.3Hz),1.2-15(SE,n), 1.5
- 1.8 (2H, m), (311, .0,.3.85 (311. s), 4.51 (1E, m), 7.02 (21 Hz) 7.33 (1H. dd., 3 = 7,8 Eig,
4 1.7 Hz), 7.46 0111, cid, | = 7.9 Hz, 3 = Third. step: Synthe;‘f (E@- -ehlorol -(2- methyllc

methyloxyheptynphenyliethanone (i1) Trg\q Qytlon of ol
(5)-1-brome- ZAm%Wy-ﬁg(MéW@i?ggm onze in the second step was
added dronwi§& &2 isopropyl magitesitis chloride THE sofiith b‘ﬁ"(>44 rini) under ice-cooling. After the

reaction solution was stirred at 45'C for 3 haurs, Nimethyloxy-Nimethyl-2-chloroacetamide(10, 3.5 g)
was added under ice-cooling, and the mixture was stirred at room temperature for 1 hour, The reaction
solution was extracted with ethyl acetate, a urified by silica gel chromatography to obtain
(S)-2-chloro- I-(2-inethylexy-8-(31- ;;Letnyl b(y eppysnp onypothanone (11). NNIR (CDO013) 3 bhm: 0.87
(3H,t, 3 =-6.812)1 . 1122°(3¢1, s). 3.78 ;8H, ad, 4.53 (HI, m), 4.73 (2H, in), 7.24
(111,t,3=7.6liz), 7. 52;\@/ BeHzZ, 3 1.31-.T7), 7.60 (7141, cid, 3 -=7.7 Hz, J = 7.8E2) stepl
Synti(1 -nieldnylox eptylliphen:hiazble-z- Sh4 2 80 amine (12)
(8)-2-ehloro-1-fs-metilyioffy-8-0Oethyloxyheptvl)pheny-pctione (I.1) obtained in the thin) step was
dissolved in ethanol (BO ailL), thiourea (1.4 a) was added, and the mixture was stirred at 10(frO for 3
hours. Extracﬁgabvy'&}) t%%n@s,artq pusification, by silica gelchrgmalagranhy afforded

(& 4-2treetti¥|Og 821 me Ayioyhen iphenyeinagzqle:2-ANNe (17, 4 22,1l 578) Qi
rotation, -54.8 0 greesc
37.6 mmol), and the mlxture was heated and stirred at 40°C. Under ice-cooling, n-

heptanal (47.2 ¢, 41.3 mmol) was added dropwise. Agueous hydrochloric acid
golution was added to the reaction mixture, this was extracted with ethyl acetate, and
the solvent was distilled off to obtain 8.95 g of a compound (1).

NMR (CDCls) & ppm: 7.45 - 7.48 (m, 1H), 7.35 - 7.38 (m ,1H), 7.01 (¢, 1H, 8.1 Hz), 4.96
- 5.00 (m, 1H), 3.88 (s, 3H), 1.70 - 1.80 (m, 2H), 1.25 - 1.63 (m ,8H), 0.85 - 0.90 (m,

3H)

Second step: Synthesis of (RS)-1-bromo-2-methyloxy-3-(1-methyloxyheptyl)benzene (2)

(RS)-2-bromo-6-(1-hydroxyheptylanisole (1, 5.36 g, 17.8 mmol) obtained in the
first step and iodomethane (3.0 g, 21.3 mmol) were dissolved in THF, and sodium
hydride (0.78 g, 19.6 mmol) was added thereto under ice-cooling. Under ice-cooling,
hydrochloric acid was added, followed by extraction with ethyl acetate. After the
solvent was distilled off, the residue was purified by silica gel chromatography to
obtain 4.92 g of a compound (2).

NMR (CDCls) 8 ppm: 7.46 (d, 1H, J = 8.1 Hz), 7.83 (d, 1H, J = 4.5 Hz), 7.02 (¢, 1H. J =
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NWR (DIVISO-de) 3 ppm: 0.81 (SE, t, J = 0.5 112f), 1.2 - 1.5 (8E, m), 1.5 - 1.8 (211, m), 3.13 (311, s),
3.02 (SE., s), 4:.54 (1H, m), 0.09 (211, bra), 7.03 (11i, ), 7.10 (11E, t, , Hz), 7.22 fIE, cid, j = 7.5 Hz, |

=2.07.81 (1181.,dd, S = 7.1 Hz, | = 2.0 Hz) Results of powder X-ray diffraction are shown in Fig. 1 and
Table. [Table 1,1 ;26 10 332 dvalue 555452 Inter:sit, irnatLE,a=yl 50.4. 59.8 L 1,C.843 8

1527 _ 225 5 118,9 5o (ad 5371547854, 921 | 12,042:7.34333 2h4161, 12:83F 47.7765 a4.094
6.27838 30,1 25,3 14,429 6,12951 1079

Third step: Synthesis of (RS)-2-chloro-1-[2-methyvloxy-3-(1-
methyloxypeptyl)phenyllethanone (3)

To a THF solution of (RS)-1-bromo-2-mehvloxy-3-(1-methyloxyheptyl)benzene (2,
6.3 g, 20 mmol) obtained in the second step was added dropwise 2M
isopropylmagnesium chloride (20 mL). 2-Chloro-N-methyloxy-N-methylacetamide
(5.5 g was added thereto, and the mixture was stirred at room temperature. To the
reaction solution was added aqueous hydrochloride acid solution, followed by
extraction with ethyl acetate. After the solvent was distilled off, the residue was
purified by silica gel chromatography to obtain 2.80 ¢ of 2 compound (3).
NMR (CDCls) 8 ppm: 7.58 - 7.61 (m, 1H), 7.51 - 7.54 (m, 1H), 7.22 - 7.27 (m, 1H), 4.72
(dd, 2H, J = 20.8 Hz, 15.9 Hz), 4.54 (dd, 1H, J = 8.1 Hz, 4.8 Hz), 3.78 (s, 3H), 3.22 (s,
3H), 1.14 - 1.77 (m, 10H), 0.84 - 0.90 (m, 3H)

Fourth step: Synthesis of (RS)-4-[2-methyloxy-3-(I-methyloxyheptyl)phenylithiazol-2-
ylamine (A-1)

(RS)-2-chloro-1-{2-methyloxy-3-(1-methyloxypeptyl)phenyl)ethanone (3, 0.28 g,
0.89 mmol) obtained in the third step and thiourea (0.10 g, 0.89 mmol) were dissolved
in ethanol, and the solution was heated and stirred. To the reaction solution was
added an aqueous saturated sodium bicarbonate solution, followed by extraction with
ethyl acetate. Afer the solvent was distilled off, the residue was purified by silica
gel chromatography to obtain 0.23 g of a compound (A-1).
NMR (CDCls) & ppm: 7.75 (dd, 1H, J = 1.8 Hz, 7.5 Hz), 7.34 (dd, J = 1.8 Hz, 7.5 Hz,
1H), 7.19 (¢, 1H, J = 7.5Hz), 7.08 (s, 1H), 5.41 (brs, 2H), 4.57 - 4.61(m, 1H), 3.65(s,
3H), 3.23(s, 3H), 1.24 - 1.77 (m, 10H), 0.84 - 0.89 (m, 3H)

Fifth step: Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxyl-3-(1-
methyloxyheptylphenyllthiazol-2-ylcarbamoyliphenyl)2-methvlacrylic acid (B-1)

o a DMF (6 mL) solution of (RS)-4-[2-methyioxy-3-(1
methyloxyheptylphenyllthiazol-2-ylamine (A-1, 330 mg) obtained in the fourth step,
ethyl 3-(4-bromo-2,6-dichlorophenyl)-2-methylacrylate (4, 338 mg) synthesized in
Reference Example 18 described later, and dichlorobistriphenyiphosphinepalladium
(42 mg) was added triethylamine (0.56 mL), and the mixture was stirred at 85°C for
16 hours under the carbon monocoxide atmosphere. The reaction solution was added
to water, followed by extraction with ethyl acetate. The organic layer was waghed
with water, washed with an agueous saturated sodium chloride solution, and dried
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16,0165.52906 16.3865.40521 16.688 | 524E55 17.665 15.01656 | 18.2094.86789 18.5154.78822
19.7294.496708 20.7734.27259 4.17792 4.09768 27.0494.02813 22.7343.90828 231073.84595
23.7758,73934 24.1253.6E592 24.783.58996 7.216,1 15.6 28.8 11F100 12 10.1 12.310.3 10.38.6.
33.2F28 13.2 11.1 34.529 10387.1 22.919.3 18.2152 15,1127 25 3333.5280412.910.9 25.44l

3’498310'9ng N %66“%2@6@‘?’11‘112981% g’celﬁft%§3h6cl§o§%%$ IxZa%&@é’tilled off, purification by column
chromatography (hexane : ethyl acetate = 4 o 1) afforded 540 mg of a solid. This solid
was dissolved in THF (8 mL), methanol (3m1.), and a 2 mol/L sodium hydroxide
aqueous solution (3 mL) were added, and the mixture was stirred at room
temperature. The reaction solution was made acidic with hydrochloric acid, followed
by extraction with ethyl acetate. The organic layer was washed with water, washed
with an aqueous saturated sodium chloride solution, and dried over magnesium
sulfate. After the solvent was distilled off, recrystallization with ethyl acetate
afforded 370 mg of & compound (B-1).
NMR (DMSO-d8) 8 ppm: 12.99 (brs, 1H), 8.29 (s, 2H), 7.91 (dd, 1H, J = 2.1 Hz, 7.2
Hz), 7.72 (s, 1H), 7.41 (d, 1H, J = 1.5 Hz), 7.24 - 7.33 (m} 2H), 4.55 - 4.60 (m, 1H), 8.62
(s, 8F), 3.16 (s, 3H), 1.69 (s, 3FD), 1.25 - 1.69 (m, 10H), 0.88 - 0.87 (m, 3FD)
[0018]

Using the same method as the synthesis method described in Reference Example

1, compounds (A-2) to (A-16), and compounds (B-2) to (B-16) were synthesized.

Reference Example 20 Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
pentyloxyethylphenyllthiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid (B-2)
(RB)-4 ~‘f2'methyloxy*3*(1'pentyloxyethyl)phenyl,]thlazol-;ylamme (A-2)
NMR (CDCls) & ppm: 7.74 (dd, 1H, J = 2.1 Hz, 7.8 Hz), 7.41 (dd, 1H, J=2.1 Hz, 7.8
Hz), 7.19 &, 1H, J = 7.8 Hz), 7.07 (s, 1H), 5.49 (brs, 2H), 4.85 (g, 1H, J = 6.3 Hz), 3.65
(s, 3H), 8.28 - .88 (m, 2H), 1.54 - 1.58 (m, 1H), 1.45 (d. 8H, J = 6.6 Hz), 1.24 - 1.30
(m, 4H), 0.85 - 0.90 (m, 3FD
Compound (B-2)
NMR (DMSO-d6) & ppm: 8.32 (s, 2H), 7.65 (e, 1H), 7.48 - 7.60 (m, 2F), 7.43 (s, 1H),
7.98 - 7.27 (m, 1H), 4.87 (q, 1H, J = 6.3 Hz), 3.55 (s, 3H), 1.87 (s, 3H), 1.55 - 1.62 (m,
2H), 1.48 (d, 8H, J = 6.3 Hz), 1.26 - 1.38 (m, 4H), 0.86 - 0.90 (m, 3H)

Reference Example 3' Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[8-(1-hexyloxyethyl)-
2-methyloxyphenyllthiazol-2-yicarbamoyliphenyl)-2-methylacrylic acid (B-3)
(RS)-4-[8-(1-hexvloxyethyl)-2 1etnyloxypneny1}th1azol -ylamine (A-3)
NMR (CDCls) & ppm: 7.75 (dd, 1H, J = 1.2 Hz, 7.8 Hz), 7.41 (dd, 1H, J = 1.2 Hz, 7.8
Hz,), 7.20 (t, 1H, J = 7.8 Hz), 7.08 (s, 1H), 5.48 (brs, 2H), 4.85 (q, 1H, J = 6.0 Hz), 3.66
(s 8E) 3.28 - 2.32 (m, 2F), 1.52 - 1.59 (m, 1H), 1.45 (d, 8H, J = 6.3 Hz) 1.24 - 1.34
“(m, 6H), 0.85 - 0.89 (m, 3H)
Compound (B-3)
NMR (DMSO-d6) & ppm: 12.97 (bre, 1H), 8.29 (s, 2H), 7.90 (dd, 1H, J = 1.8 Hz, 7.5
Hz), 7.72 (s, 1H), 7.35 - 7.40 (m, 2H), 7.26 (¢, 1H, J = 7.5 Hz)}, 4.82 (g, 1H, J = 6.3 Hz).
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27.2683-2678517.9 27.8023.206218.34 28.7193.1058910.3 32.688 2.737251 5745.7 34.001

2.63449 7.146 34.988 2.5624 6.58 5.5 35.352 |1 2.53689 5.72 4.8 3622$ 1 2.47782 5.94 5 37.466 1
2.39845 85,.

3.62 (s, 8H) 3.16 - 8.37 (m, 2H), 1.69 (s, 3H), 1.18 - 1.651 (m, 11H), 0.82-0.87 (m, 3H)

Refernce Example 41 Synethesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
methyloxvhexyDphenyllthiazol-2-ylcarbamoyliphenyl) -2-methylacrylic acid (B-4)
NMR (CDCls) 8 ppm: 7.75 (dd, 1H, J = 1.8 Hz, 7.8 Hz), 7.34 (dd, 1H, J = 1.8 Hz, 7.8
Hz), 7.19 (¢, 1H, J = 7.8 Hz), 7.08 (s, 1F), 5.48 (brs, 2H), 4.57 - 4.61 (m, 1H), 3.65 (s,
3H), 8.28 (s, 8H), 1.26 - 1.77(m, 8H), 0.85 - 0.90 (m, 3 H)

Compound (B-4)
NMER (DMSC-d6) & ppm: 12.98 (brs, 1H), 8.29 (s, 2H), 7.91 (dd, 1H, J = 2.4 Hz, 7.5
Hz), 7.72 (s, 1H), 7.40 (s, 1F), 7.24 - 7.38 (m, 2H), 4.56 - 4.60 (m, 1H), 8.62 (s, 31,
3.16 (s, 3H), 1.69 (s, 8H), 1.25 - 1.69 (m, 8H), 0.83 - 0.88 (m, 3H)

Reference Example 5: Synthesis of (RS)-(E)-(2,6-dichloro-4-{4-[3-(1-ethyloxyhexyl)-2-
methyloxyphenyllthiazol-2-ylecarbamoyliphenyl}-2-methylacrylic acid (B-5)
(RS)-4-[3-(1-methyloxyhexyl)-2-methyloxyphenyllthiazol-2-ylamine (A-5)
NMR (CDCly) 8 ppm: 7.73 (dd, 1H, J = 1.8 Hz, 7.5 Hz), 7.38 (dd, 1H, J = 1.8 Hz, 7.5
Hz), 7.18 (¢, 1H, J = 7.5 Hz), 7.07 (s, 1H), 5.48 (brs, 2, 4.66 - 4.70 (m, 1H), 3.64 (s,
3H), 3.81 - 3.42 (m, 2FD), 1.16 - 1.78 (m, 11H), 0.85 - 0.90 (m, 3H)
Compound (B-5)
NMR (DMS0-d6) & ppm: 12.97 (brs, 1H), 8.29 (s, 2H), 7.89 (dd, 1H, J = 1.8 Hz,
Hz), 7.71 (s, 1H), 7.22 - 7.40 (m, 4H), 4.65-4.69 (m, 1ED), 8.58 (s, 3F0), 8.1 7(d, 2H, J =
4.5 Hz),1.69 (s, 3H), 1.08 - 1.69 (m, 11H), 0.84 - 0.88 (m, 3H)

f‘Q

Reference Example 6: Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[3-(1-ethyloxypentyl)-
2-methyloxyphenyllthiazol-2-ylecarbamoyliphenyl)-2-methylacrylic acid (B-6)
(RS)-4-[3-(1-ethyloxypentyl)-2-methyloxyphenyl]thiazol-2-ylamine (A-6)
NMR (CDCly) & ppm: 7.76 (dd, 1H, J = 7.5 Hz, 1.8 Hz), 7.34 (dd, 1H, J = 7.5 Hz, 1.8
Hz), 7.15 (¢, 1H, J = 7.5 Hz), 7.08 (s, 1H), 5.26 (brs, 2H), 4.67 - 4.70 (m, 1H), 3.64 (s,
3H), 8.27 (g, 2H, J = 7.0 Hz), 1.56 - 1.68 (m, 2H), 1.20 - 1.50 (m, 4H), 1.10 (¢, 3K, J =
7.0 Hz), 0.85 (t, 8K, J = 7.0 Hz)
Compound (B-6)
NMR (DMSO-d6) 8 ppm: 12.98 (brs, 1H), 8.28 (s, 2H), 7.92 (d, 1H, J = 7.5 Hz), 7.71 (s,
1H), 7.41 (s, 1H), 7.38 (4, 1H, J = 7.6 Hz), 7.25 (t, 1H, J = 7.6 Hz), 4.67 (t, 1H, J = 6.5
Hz), 3.60 (s, 8H), 3.26 (q, 2H, J = 7.0 Hz), 1.68 (s, 8H), 1.56 - 1.68 (m, 2H), 1.20 - 1.50

(m, 4H), 1.10 (t, 8H, J = 7.0 Hz), 0.85 (¢, 3H, J = 7.0 Hz).

Reference Example 7' Synthesisi of (RS)-(E)-3-(2,6-dichlorod-{4-[2-methyloxy-3-(1-

propyloxypentylphenyllthiazol-2-yicarbamoyliphenyl)-2-methylacrylic acid (B 7]
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7.2 38.21812.35294 15.8 13,3 39.065 | 2.30387 czai ..)4.6 39.546 2.27693 6.485.5 Diffra on angle'
of a pea =10.33,r-16.2, 16 5, and 23.1 degrees (E)-3,
‘dichlorc-4-(2-ethyloxycarbonyiphenylpropyhhenzom aciL (13, 3.82 g) obtained in the following A step
was dissolved in ethyl acetate (40 mi3), diphenoxyphosphoric acid chloride (3 g), and triethylarnine

(1.7 L) were added. Anl (Bl (&meltvlant: . Qumsibyigidephmphonypihiazale:2 amine (12, 4 )

obatined in the third stet, was added, and the mixture was stirred at rooni temperatur for 6 hours. The

reaction soldHdH ngprﬁéiéﬂlv\/ th“eﬁjﬁl/i dtetate érfdﬁéftélf’p%f ificatior of Silica g-ef'c ?oﬁﬁ%tography
ethyl (Si) -KEY) 37(26¢dil&hldre 4.+ (B (27 fethyldky- B2en(d4. 710g yigld 95%)wak-bbtafiied. Optical
r10t8a210(r)]H 2431y O?ﬁ (ngreeﬁ (@;‘fﬁsﬁéﬂ 040, 21£L &) AAMR( QQ@S}?B@(?I%”B;@ 3?%_) é(B(;' |f|t0 é))«-nf gll_ég—l 1.2
m) S ,
4 -=7.1Hz)," %o (A mﬁ“% 15 ¢ (19|,é?, gks?—i ]f %{5 (ilﬁ5 %d9 | = 7.61-1)2, J = 1.7Hz), 7.411 (111, g,
1.2 Hz), 7.52 (1HCsp P 67d(13:3) dd, | = 7.6 Hz, 3= 1.7 Hz), 7. 88 (2H,10.42 (111, brs) Sixth step:
Synthesis of\(@r(E)1392,6dichioro-4(4s2cmethyloxy-8s(ls, 25), 7.90 (d, 1H, J = 7.5 Ha), 7.71 (s,

methylexyheé@ ﬂllqr’&(l)gzpl +2- }/Acqlilpagnow)pl"}npzqy:l?),)z rpe}@ylacryllg gg d 4@1@ )llgfhyl_ 6 ;
(3)-(E)-S-(2, loro-1 2-mothyloxy-8-(1-methylexyhep 12 nynthiazol-2-
yIcarbamoMIphény@ 2smeéthyiachy éteﬂ%m 5.76 ¢ %btla fied:; r# he fiffh $t&p Was-dissolfed i TEE) (20

m-13) and etharsl (200, a01mold) sodium, rfdroxide. adleons sétution (875 mi2) was added, and
the mixture was stirred at room temperature for 2 hours The reaction. solution was neutralized with
hydrochloric acid, and extracted with ethyl ace xtraction residue was recrystallized with
methanol to OBtHir (&)@ b-dichiot 1°’40(4 % (I)h%ﬁreoth%oﬁyvg“eptyffphiﬁ {%ﬁ%azm
2-ylcar harn@W)pmwl)-m@thlyﬂwi]ﬁ@ﬁéwlmiﬁ S@@Wﬁ@@@wibbmﬁmwéﬁﬂ 8813 0.6
degrees (OH813, 0 = 1. 067 Zlcal (CD01.3) 5 ppm O 86 (3H,t, 1=6.7 Hz), 1.22 - 1.82 (10H, m),
1.86 (3H, d, 3 (8111, 3 51,311, Mhm)) 25, (3 ko dis= A8 Hg), 7.41
(1H, s), 7.42 (11]¥Z%fd = 7¥3F|z”fi‘3€h W5 752 ﬁ“éud“ = z’sz 7“#%) 41 01 d. 1.4 H),
8.32 (211, s)<A1§>3 (211, brs) Results of powder X-ray deffractlon are shown in Fig. 2. Deffracton angle
of main peaki28rs8 2 (113.2,23.63 2848 aind.24.7. dégrees stel, Syathiesisiof X2-765 Birloyhlohnzolc
acid (13) Tr'%fhy'mqwh?ﬂoemm onats (4o @) Was ddszs@l%‘?g) IMHE (esodiy (1659 g)smas added

under ice- coollng, and éxe mixture was stirred for 30 gn nute§ %§olutlon was added a solution

obtalned by dISSOH;Iﬁa d@hlpl%gi t&ﬁhyi ben2dig” ¢

Compound (B-8)
NMR (DMSO-d6) 6 ppm: 12.98 (brs, 1F), 8.28 (s, 2H), 7.90 (d, 1H, J = 7.5 Haz), 7.68
(s,1H), 7.40 (s, 1H), 7.29 (4, 1H, J = 7.6 Haz), 7.25 (t, 1H, J = 7.6 Hz), 4.40 (s, 1H), 3.61
(s, 3H), 8.30 (q, 2H, J = 7.0Hz), 1.68 (s, 3F), 1.15 (t, 8H, J = 7.0 Hz), 0.89 (s, 9H).

Reference Example 9: Synthesis of (R8)-(E)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethyl-1-

propyloxypropyl)-2-methyloxyphenylithiazol- 2-ylcarbamoyliphenyl)-2-methylacrylic

acid (B-9)
(RS)-4-13-(2,2-dimethyl-1-propyloxypropyl)-2-methyloxyphenyllthiazol-2-ylamine

(A-9)

NMR (CDCls) & ppm: 7.74 (dd, 1H, J = 7.5 Hz, 1.8 Hz), 7.32 (dd, 1K, J = 7.6 Hz, 1.8
Hz), 7.18 (t, 1H, J = 7.6 Hz), 7.08 (s, 1H), 5.26 (brs, 2H), 4.87 (s, 1H), 3.60 (s, 3H),
8.22 - 3.88 (m, 28, 1.56 - 1.66 (m, 2H), 0.938 (¢, 3H, J = 7.0 Hz), 0.90 (s, 9H).

Compound (B-9)
NMR (DMSQ-d6) & ppm: 12.98 (brs, 1H), 828 (s, 2H), 7.92(d, 1H, J=7.5 Hz), 7.68
(s, 1H), 7.40 (s, 1H), 7.81 (4, 1H, d = 7.6 Hz), 7.27 (¢, 1H, J = 7.6 Hz), 4.40 (¢, 1H), 3.61
(¢, 8H), 3.20 (¢, 2H, J = 7.0 Hz), 1.68 (s, 3H), 1.55 ,0.90 4, 3H, d =
Hz), 0.87 (s, 9H).

)



acid (3.(iCr, THY (10 naL), and the mixture was furthcr stirred for | hoar and 20 minutes. The readier
solution was extracted with ethyl acetate, and a solven,.was distilled off until a weight'including a
weight of the solvent became 11.7 g. The precipitated crystal was filtered off, and washed with a mixed
solvent of ethyl acetate and n-la.aptane2) to obtain 3 (10-3,5-thehioro- 4 (2-

ethyloxycarhopylahenyipiapsienzoie aeid (1,20 280): Mellag et 149) NMIR(GDG1.3) S pam:
8.07 (s, 23rl), 7.441.82 1H73 is, 31"1" 1.38 ( % esulés of poweder
7

X-ray der: abtion 478" IoWh)ﬁfﬁé}témio?—l8@&@%%@@@%@&%@ .44@21111#@” CESHORRIIED 4.9 10257
5,44785 127 100081 485 4062200k 1-54( 1423)9}&9}9[68341%294&%}@@1037‘64&@128&%9?@1 4.88

NMR (CDCls) § ppm: 7.74 (d, J = 7.5 Hz, 1H), 7.36 (d, 1H, J = 7.8 Hz,), 7.20 (¢, 1H, J
= 7.5 Hz), 7.08 (s, 1H), 5.15 (brs, 2H), 4.67 - 4.74 (m, 1H), 3.64 (s, 3H), 3.19 - 3.36 (m,
2H), 1.50 - 1.80 (m, 6H), 0.86 - 0.98 (m, 6H)

Compound (B-10)
NMR (DMS0O-d6) 8 ppm: 13.00 (brs, 2H), 8.29 (s, 2H), 7.90 (d, 1H, J = 7.5 Hz), 7.72 (s,
1HD, 7.24 - 7.43 (m, 3H), 4.65 - 4.72 (m, 1H), 3.61 (s, 3H), 3.23 (¢, 2H, J = 6.3 Hz), 1.30
- 1.80 (m, 9H), 0.84 - 0.98 (m, 6H)

Reference Example 11 Synthesis of (RS)-(E)-3-(4-{4-[3-(1-butyloxybutyl}-2-
methyloxyphenyllthiazol-2-ylcarbamoyl}-2 6-dichlorophenyl)-2-methylacrylic acid (B-
1D

(R8)-4-[3-(1-butyloxybutyli-2-methylogyphenyllthiazol-2-ylamine (A-11)
NMR (CDCls) 8 ppm: 7.74 (d, J = 7.5 Hz, 1H), 7.36 (d, 1H, J = 7.8 Hz), 7.20 ¢, 1H, J =
7.5 Hz), 7.08 (s, 1H), 5.15 (brs, 2H), 4.67 - 4.74 (m, 1H), 3.64 (s, 3H), 3.19 - 3.36 (m,
2H), 1.50 - 1.80 (m, 8H), 0.86 - 0.98 (m, 6H)

Compound (B-11)
NMR (DMSO-d6) & ppm: 13.01 (brs, 2F), 8.29 (s, 2H), 7.90 (4, 1, J = 7.5 Hz), 7.72 (s,
1H), 7.28 - 7.44 (m, 3H), 4.65 - 4.72 (m, 1H), 3.61 (s, 3H), 3.27 (t, 2H, J = 6.5 Hz), 1.80
- 1.78 (m, 11H), 0.83 - 0.98 (m, 6F)

i

Reference Example 12! Synthesis of (RS)-(B)-3-(2,6-dichloro-4-{4-[3-(1-ethyloxy-3-
methylbutyl)-2-methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid
(B-12)

(RS)-4-[3-(1-ethyloxy-3-methyloxybutyl)-2-methyloxyphenyllthiazol-2-ylamine
(A-12)
NMR (CDCls) & ppm: 7.74 (d, 1H, J = 7.5 Hz), 7.36 (d, 1H, J = 7.8 Hz), 7.20 (t, 1H, J =
7.5 Hz), 7.08 (s, 1H), 6.15 (brs, 2H), 4.76 - 4.84 (m, 1H), 3.64 (s, 8H), 3.30 - 3.42 (m
2F), 1.50 - 1.80 (m, 6H), 0.92 - 1.02 (m, 6H)

Compound (B-13)

NMR (DMS0-d6) 8 ppm: 13.00 (brs, 2H), 8.29 (s, 2H), d, 1H, J =7.5 Hz), 7.72 (s
1H), 7.23 - 7.44 (m, 8H), 4.65 - 4.72 (m, 1H), 3.62 (s, 3H), 8.27 (¢, 2H, J = 6.3 Hz), 1.78

1.90 (m, 1H), 1.60 - 74 (m, 4F), 1.830 - 1.40 (m, 1F), 1.11 (¢, 3H, J = 6.9 Hz), 0.97 (4,
9H, J= 6.8 Hz), 0.83(d, 3, J = 6.3 Ha)

Reference Example 13° Svnthesis of (RS)-(E)-3-(2,6-dichloro-4-14-[2-methyloxy-3-(2:
24



18.8 38 24,4-623,6'3573 122 102 [-- 24 8013.58703 30,1 23.71 26 232h_3.39442 _ 1151 12.2:
26.63 3.34461 6.88 5,L 27.294 3.26469 [8.86 7 27,871 3.19848 4.55 3.6 38918

methyl-1-propyloxypropyDphenylithiazol-2-vicarbamovliphenyl)-2-methylacrylic acid
(B-13)

(RS)-4-[2-methyloxy-3-(2-methyl-1-propyloxypropylphenylithiazol 2-viamine (A-
13)
NMR (CDCls) § ppm: 7.74 (d, 1H, J = 7.5 Hz), 7.36 (d, 1H, J = 7.8 Hz), 7.20 (t, 1H, J =
7.5 Hz), 7.08 (s, 1H), 5.20 (brs, 2H), 4.36 (d, 1H, J = 6.9 Hz), 3.60 (s, 3H), 3.15 - 3.34
(m, 2H), 1.90 - 2,02 (m, 1H), 1.50 - 1.63 (m, 2H), 1.02 (d, 3H, J = 6.6 Huz), 0.91 (, 3H, J
= 7.5 Hz), 0.83 (d, 3H, J = 6.6 Hz)

Compound (B-13)
NMR (DMSO-d6) 6 ppm: 13.00 (brs, 2, 8.29 (s, 2H), 7.88 (d, 1H, J = 7.5 Hz), 7.70 (s,
1H), 7.20 - 7.42 (m, 3H), 4.38 (dz, 1H, J = 5.1 Hz), 3.60 (s, 3H), 3.20 - 3.27 (m, 2H),
1.85 - 1.95 (m, 1H), 1.69 (s, 3H), 1.44 - .55 (m, 2H), 0.96 (d, 3H, J = 4.8 Hz), 0.88 (¢,
8H, J = 5.7 Hz), 0.81 (d, 3H, J = 5.1 Hz)

Reference Example 14: Synthesis of (RS)-(E)-3-(4-{4-[3-(1-butyloxypropyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyl}-2,6-dichlorophenyl)-2-methylacrylic acid (B-
14)

(RS)-4-13-(1-butyloxypropyl)-2-methyloxyphenvllthiazol - 2-ylamine (A-14)
NMR (CDCls) & ppm: 7.73 (dd, 1H, J = 1.8 Hz, 7.8 Hz), 7.36 (dd, 1H, J = 1.8 Hz, 7.8
Hz), 7.17 (¢, 1H, J = 7.8 Hz), 7.07 (&, 1H), 5.39 (bre, 2H), 4.58 - 4.62 (m, 15), 3.64 (s,
3H), 8.24 - 3.87 (m, 2H), 1.30 - 1.86 (m, 6H), 0.98 (t, 3H, J = 7.5 Hz), 0.89 (t, 3H, J =
7.5 Hz)

Compound (B-14)
NMR (DMSO0-d6) § ppm: 18.00 (brs, 1H), 8.29 (s, 2H), 7.89 - 7.92 (m, 1H), 7.72 (s, 1H),
7.40 (s, 1H), 7.28 - 7.34 (m, 2H), 4.57 - 4.61 (m, 1H), 3.61 (s, 83H), 3.26 - 8.30 (m, 3H),
1.69 (s, 3H), 1.26 - 1.78 (m, 6H), 0.92 (t, 8K, J = 7.2 Hz), 0.86 (t, 8, J = 7.2 Hz)

Reference Example 15 Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-

pentyloxypropyvlphenyllthiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid (B-15)
(RS)-4-[2-methyloxy-3-(1-pentyloxypropylphenyllthiazol-2-ylamine (A-15)

NMR (CDCls) & ppm: 7.73 (dd, 1H, J = 1.8 Hz, 7.8 Hz), 7.36 (dd, 1H, J = 1.8 Hz, 7.8

Hz), 7.17 (t, 1H, J = 7.8 Hz), 7.07 (s, 1H), 5.33 (brs, 2H), 4.58 - 4.62 (m, 1H), 3.64 (s,

3H), 3.28 - 3.37 (m, 2H), 1.22 - 1.86 (m, 8H), 0.98 (¢, 3H, J = 7.2J, 0.85 - 0.90 (m, 3H)
Compound (B-15)

NME (DMSO-d6) 8 ppm: 13.00 (brs, 1H), 8.26 (s, 2H), 7.89 - 7.92 (m, 1H), 7.72 (s. 1H),

7.40 (s, 1), 7.28 - 7.34 (m, 2H), 4.56 - 4.61 (m, 1H), 3.61 (s, 3H), 3.26 - 3.39 (m, 33,

1.69 (s, 8H), 1.18 - 1.77 (m, 8H), 0.92 (¢, 8H, J = 7.2 Hz), 0.85 (t, 3H, J = 7.2 Hz)



2.88984)_ 5.051_4'31.31' 7.85387 10.5 83 32,152 2%78163 F 103 8.1 neA 2.72495i 15,6 123
34.168 2.62214 3.55 2.8 35,122 2.55297 12.8 10." 36.042 2.48989 4.74 37

Reference xample 16! Synthesis of (RS)-(E)-3-(2,8-dichloro-4-{4-[2-methyloxy-3-(1-
methyloxy-5-methylhexyDphenyllthiazol-2-vicarbamovliphenyl)-2-methvlacrylic acid
(B-16)

Compound (B-16)
NMR (DMSQ-d6) § ppm: 12.98 (brs, 2H), 9.29 (s, 1H), 7.89 - 7.92 (m, 1H), 7.72 (¢, 1H),
7.41 (s, 1H), 7.24 - 7.37 (m, 3H), 4.53 - 4.57 (m, 1H), 3.61 (s, 3F), 3.16 (s, 3H), 0.87 -
1.72 (m, 16H).

Reference Example 17 Synthesis of (E)-3-(4-bromo-2,6-dichlorophenyl)-2-
methylacrylic acid ethyl (4)

[Chemical formula 15]

/ijNHg | ‘\ oo W\

First Step Br # I Second Sﬁep Br )\/iMe

First step: Synthesis of 4-bromo-2,6-dichlorobenzaldehyde (6)
4-Bromo-2,6-dichloroaniline (5, 80 g) was dissolved in acetone (640 m1), and a
8% hydrogen bromide aqgueous solution (120 mL) was added, followed by stirring at
0°C. A sodium nitrite (32 g) aqueous solution (160 mL) was added dropwise thereto,
the mixture was stirred for 30 minutes, and methyl acrylate (200 mLJ, and water (200
ml) were added, followed by stirring for 1 hour. At room temperature, cuprous oxide
(2 g) was added, followed by stirring for 2 hours. The reaction solution was
extracted with ethyl acetate, and purified by column chromatography to obtain
methyl (E)-3-(4-bromo-2,6-dichlorophenylacrylate (48.5 g). Methyl (E)-3-(4-bromo-
2,6-dichlorophenyllacrylate (48.5 g) was dissolved in dichloromethane, an ozone gas
was introduced at -70°C, and ozone oxidization was performed. To the reaction
solution was added dimethyl sulfide (40 mL), and this was extracted with ethyl
acetate to obtain 4-bromo-2,6-dichlorobenzaldehyde (6, 37.2 gJ.

NMR (CDCls) 8 ppm: 10.42 (s, 1H), 7.58 (s, 23D

Second step: Synhtesis of ethyl (E)-3-(4-bromo-2,6-dichlorophenyl)-2-methylacrylate
(4)

Triethylphosphonopropionate (26.3 g) was dissolved in THF (150 mL), a THF
solution of sodium hydride (6.5 g), and 4-bromo-2,6-dichlorobenzaldehyde (6, 20 g)
obtained in the first step was added dropwise, and the mixture was stirred for 2
hours. The reaction solution was extracted with ethyl acetate, and purified by
column chromatography to obtain ethyl (E)-3-(4-bromo-2,6-dichlorophenyl)-2-

20



37,931 2.37008 13,1 10.3 38.508 2.33593 5.61 4.4 39.028 2.30595 25 19.7 Diffraction angle of
main peak: 26 = 8.1, 16.3, 19.2, 20.0 21.8, and 39.0 degrees Examine. 4: Synthesis of (C-3B)
n-Hexyl-I prisell KOH Uy IlIOMe --. .-it----..f.S41-.0 -4--ome Second step".." L--01-1k Me'
"-El 17 'Cl 11 Hi2N7I-INH2 EtOH Fourth step 19N ' -Me (Ph0)2P(0)CIiEt3N/AcOEt CIO

methylacrylate (6, 21.2 ¢).

Melting point: 32°C

NMR (CDCls) 8 ppm: 7.52 (s, 2H), 7.835 (s, 1H), 4.28 (q, 2H, J = 7.0 Hz), 1.76 (s, 3H),

1.33 (¢, 3H, J = 7.0 Hz)

[0019]
Example 1 Synthesis of (R)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
methyloxyheptyl)phenyllthiazol-2-vlcarbamoyliphenyl)-2-methylacrylic acid (C-1A)
and (S)}-(F)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-methyloxyvheptyDphenyllthiazol-2-
ylcarbamoyliphenyl)-2-methylacrylic acid (C-1B)
(R8)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(I-methyloxyhexyl)phenyllthiazol-2-
ylearbamoyliphenyl)-2-methylacrylic acid (B-1) obtained in Reference Example 1 was
separated by HPLC column OJ-RH (registered trademark) manufactured by DAICEL
(as an eluting solvent, a mixed solvent of acetonitrile, water, and trifiuoroacetic acid)
was to obtain an optically active compound (C-1A) and an optically active compound
(C-1B).
Optically active compound (C-1A)
Melting point: 182-164°C
NMR (DMSO~d6) 6 ppm: 12.99 (brs, 1H), 8.29 (s, 2H), 7.91 (dd, 1H, J = 2.1 Hz, 7.2
Hgz), 7.72 (s, 1H), 7.41 (d, 1H, J = 1.5 Hz), 7.24 - 7.33 (m, 2H), 4.55 - 4.60 (m, 1H), 3.62
(s, 8TD), 8.16 (s, 8ED), 1.69 (s, 3H), 1.25 - 1.69 (m, 10H), 0.83 - 0.87 (m, 3H)
Optical rotation! +25.6 degrees (DMSO, ¢ = 1.000, 25°C)
Optically active compound (C-1B)
Melting point: 161'164°C
NMR (DMSO-d6) 6 ppm: 12.99 (brs, 1H), 8.29 (s, 2H), 7.91 (dd, 1H, J = 2.1 Hz, 7.2
Hz), 7.72 (s, 1H), 7.41(d, 1H, J = 1.5 Hz), 7.24 - 7.38 (m, 2H), 4.55 - 4.60 (m, 1H), 3.62
(s, 3H), 8.16 (s, 81, 1.69 (¢, 3H), 1.26 - 1.69 (m, 10H), 0.83 - 0.87 (m, 3H)
Optical rotation: -25.6 degrees (DMSO, ¢ = 1.000, 25°C)

xample 2 Synthesis of (R)-(E)-3-(2,6-dichloro-4-{4-[3-(1-hexyloxyethyl)-2-
methvlovvphenvl]thlaz -2-ylecarbamoyliphenyl)-2-methylacrylic acid (C-3A) and (S)-(-
)-(E)-3-(2,6-dichloro-4-{4-[8-(1-hexyloxyethyl)-2-methyloxyphenyllthiazol-2
ylearbamoyliphenyl-2-methylacrylic acid (C-3B)
According to the same method as in Example 1, an optically active compound (C-3A)
and an opticallly active compound (C-3B) were synthesized from (RS)-(E)-3-(2,6-
dichloro-4-14-[3-(1-hexyloxyethyD-2-methvloxyphenyllthiazol-2-vlcarbamoyliphenyl)-
2-methylacrylic acid (B-3) obtained in Reference Example 8.

Optically active compound (C-3A)

o
~1



. Me 013 Ji -NH ()l MO' -INNaOHaq, THF-EtOFI Sixth step Fifth step '-Me ¢ Me ,11. )s:1-4-OH Nly
C-313Me First stop: Synthesis of (S)-1-0-3-brorra,thylcxyphenyFethane-1- Using the same method as
that of the first step of Example 2, the compound 07; was obtained from the compound (16) at a yield
77%. Optical rotation: -23.5 st C.6 degrees (CRC)3, ¢ = 1.050, 21t) rThill (CDCE) e num: 1.43 (311; d,
J = (.6 Hz), 2;33.(1H, brs). 3:88 (3,R; sj 6.19 (118, = e..4 Hz), 7.01t,= 7,9 Hz), 7.40 (LH,J 4 747
liii42"1.1 Hzi\é?%l% Ii)m?j() 3%4§§%§HI§/ | = 1.4 Hz) Second step Synthesis of (8)-1 -bromo-2
0.-hexyloxyeth\if-SLifethyidkybstizene 18y Usinl the Safmeiietiol @&ithatiof ife ‘sécdnd steo of 1,!;
xample 8, thE eompoundi{18)veas obtained fromthe compound{L7)iat a yield, of 96%= O©ptical rotation:
29,8 's 0.6.degreesCafiCH, ¢ 571,058, 21') NME(CT4CL3) 6 ppr: 087 BH. 4,68 7,6.8:H2), 1.2 -
1.4 (611, m), 1.42 (311, 3, al 9, 6.5 Hz), 1.54 (211, m). 2.29 (211, m), 3.85 9311, s4 4.78 (1H, 9,3 =
6.4 Hz), 7.05 (L 174 § 207 Gz sie951) (1?@;4% =T WHAIL 1.7 HH, 7.45 (1H, da, J=7.9 Hz, S =
1.7 Hz) Third stepg’anidfBurthtstepe 8ynthesis of§5t)-4-(3-(Lh ,7yloxyethyl)-2-
methylexypherypthiazele-2-araine (20) same method as that of the fourth step of Example 3,

the sompound (Lo sescohiained from e gomnound 091, sussenisniy acgording fohe same

method as that of the steép, the compotin Was obtaihed. Compolnd (19) NMR (.8iDC1t ) 8
ppm: 0.87 (3F1/8,73%2-41 610 Hiy!o1: 1% (68126471245 (IEL.3) F 2 6.6/ Hz), 42585, (2K, My, B2B42E, in),
8.78 (8E, s),A6L3{2EEIMR. 468%: (AN 6,624 H2) 69.24 .51 1,2 4 -8Hz), &52dd;,) Jo 2o Hzy &q=BB)Hz.), 7.65

(1E, dd, ‘J":CYpZitﬁ’rgtation -4.5 degrees (DMSO, ¢ = 1.001, 25°C)

Example 3 Synthesis of (C-1B)



1.8 Hz) Compound (20) Optical rotation: -4.2 0.4 degrees (HMSO, c = 1.028, 21 c) NKR (CDClls) 8
ppird 0.84 (311, 3, Jr7.(1 Hz), 1.2 - 1.816H, in 1.35 (3H, d, ias 6,5 Hz), 1.48 (211, m), 3.25 (211, in),
8.61 (311, s),/1.78.(111, q, S -.e.-. 6.4 Hz), 6.99 (211. 7.05 (1E, s), 7.16 (1111,t,4 =7.7 Hz), 7.27
(1E, dd, Jr 7.5 Hz, 4 = 1.8 Hz), 7.81 (1.H., J7.6 Hz, J = 1.9 Hz) Results of powder X-ray defiraction arc
shown in Flg§4 VI e 31]22%§g|uelintensity 8.173 1a 80873. 122 62 10.15 810733 7.96 2.3
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First step: Synthesis of (8)-1-(3-bromo-2-methyloxyphenyDheptane-1-ol (8)

Under room temperature, a 1M borane THF solution (48 mL) was added to an R-CBS
IM toluene solution (120 mL). 1-(3-Bromo-2-methyloxyphenyl heptane-1-one (7, 13
o) was added, and the mixture was stirred for 1 hour. Methanol was added, a
solvent was distilled off, and the residue was purified by chromatography to obtain
(8)-1-(8-bromo-2-methyloxyphenylheptane-1-o0l (8, 12.86 g, vield 76%).

Optical rotation: -22.7 + 0.6 degrees (CHCls, ¢ = 1.008, 21°C)

NMR (CDCls) 8 ppm: 0.87 (83H, t, J = 6.8 Hz), 1.2 - 1.6 (8H, m), 1.74 (2H, m), 2.09
(1H, brs), 3.88 (8H, &), 4.97 (1H, m), 7.01 (1H, t, J = 7.8 Hz), 7.37 (1H, dd, J = 7.9 Hz,
J=1.3Hz), 7.46 (1H, dd, J = 7.9 Hz, J = 1.7 Hz)

Second step: Synthesis of (8)-1-bromo-2-methyloxy-8-(1-methyloxyheptylbenzene (9)
(S)-1-(3-bromo-2-methyloxyphenylheptanes-1-0l (8, 10 g) obtained in the first step
was dissolved in DMSO (42.1 mL), a 50% KOH aqueous solution (4.21 mL), and
methane iodide (3.1 mL) were added, and the mixture was stirred for 4 hours. The
reaction solution was extracted with isopropyl ether, and purified by silica gel
chromatography to obtain (8)-1-bromo-2-methyloxy-3-(1-methyloxyheptyl)benzene (9,
8.77 g, 83%).

Optical rotation: -70.2 = 0.9 degrees (CHCls, ¢ = 1.050, 21°C)

NMR (CDCla) 8 ppm: 0.87 (3H, t, J = 6.8 Hz), 1.2 - 1.5 (8K, m), 1.5 - 1.8 (2H, m), 3.22
(3H, s), 5.85 (3H, &), 4.51 (1H, m), 7.02 (1H, ¢, = 7.8 Hz), 7.33 (1H, dd, I = 7.6 Hz, J
= 1.7 Hz), 7.46 (1H, dd, J = 7.9 Hz, J = 1.7 Hz)

Third step: Synthesis of (8)-2-chloro-1-(2-methyloxy-3-(1-
methyvloxyheptylphenylDethanone (11)

To a THF solution of (8)-1-bromo-2-methyloxy-3-(1-methyloxyheptylbenzene (9, 12.5
g) obatined in the second step was added dropwise a 2M isopropyl magnesium
chloride THF solution (44 mL) under ice-cooling. After the reaction solution was
stirred at 45°C for 3 hours, N-methvloxy-N-methvl-2-chloroacetamide(10, 3.5 g) was
added under ice-cooling, and the mixture was stirred at room temperature for 1 hour.
The reaction solution was extracted with ethyl acetate, and purified by silica gel
chromatography to obtain (8)-2-chloro-1-(2-methyloxy-3-(1-
methyloxyheptyl)phenyDethanone (11).

NMR (CDCls) & ppm: 0.87 (8H, ¢, J = 6.8 Hz), 1.2 - 1.82 (10H. m). 3.22 (3H, s), 3.78
(3H, s), 4.58 (1H, m), 4.73 (2H, m), 7.24 (1H, t, J = 7.6Hz), 7.52 (1H, dd, J = 7.6 Hz, J
= 1.8 Hz), 7.60 (1H, dd, J = 7.7 Hz, J = 1.8Hz)

Fourth step! Synthesis of (8)-4-(2-methvlioxy-3-(1-methvioxyvheptyvlphenylthiazole-2-

-
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9.66 21.65 4401431 121 a6 23.022 3.859331 47.5 13.6 123.22 F3.81131 18.6 5.3 124.265 13.66492I

562 16.1 24.56 3.62162L 24.8 F7.1 24.944 13.566761 9.41 F21 25.234 3.526351 7.91 2 3 _ 25.556
3.482651 8,01 2.3

amine (12)

(8)-2-chloro-1-(2-methyloxy-3-(1-methvloxyheptyl)phenvlethanone (11) obtained in
the third step was disgolved in ethanol (30 mL), thiourea (1.4 g) was added, and the
mixture was stirred at 100°C for 3 hours. Extraction with toluene and purification
by silica gel chromatography afforded (8)-4-(2-methyloxy-3-(1-
methvloxyheptvl)phenylthiazole-2-amine (12, 4.22 g, vield 32%).

Optical rotation: -54.8 = 0.9 degrees (DMSO, ¢ = 1.045, 21°C)

NMR (DMSO-ds) 8 ppm: 0.84 (3H, ¢, J = 6.5 Hz), 1.2 - 1.5 (8H, m), 1.5 - 1.8 (2H, m),
3.13 (3H, 9, 3.62 (3H, s), 4.54 (1H, m), 6.99 (2H, brs), 7.05 (1H, &), 7.16 (LH, t, J = 7.6
Hz), 7.22 (1H, dd, J = 7.5 Hz, J = 2.0 Hz), 7.81 (1H, dd, J = 7.4 Hz, J = 2.0 Hz)

Resulte of powder X-ray diffraction are shown in Fig. 1 and Table.



26.107 ,26 453 3.410411 3.366561 16.8 26.6 . am 7.61 27.522 3.23813, 9.86 2.81 23.638 3.11453;
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2.76539I

[Table 1]

26 d value | intensity | jSRfve
10.332 | 8.55450 59.8 50.4
10.843 8.1527 225 18.9
11.371 7.77554 14 9.2
12042 | 7.34333 21 4 18.1
12,635 7 7.7 8.5
14.094 | 627338 30.1 053
14439 | 6.12951 10.7 g
168016 | 5.52006 7.01 6.1
18.386 | 540521 15.8 13.3
16.888 | 5.24585 243 205
17685 | 5.01658 412 347
18.200 | 4.86789 342 28.8
18515 | 4.78822 119 100
19729 | 4.4960¢ 12 10.1
20773 | 407250 12.3 10.3
21249 | 447792 10.3 8.6
01697 | 4.09268 332 08
22049 | 4.02813 13.2 11.1
20734 | 3.90828 345 29
23107 | 3.84505 103 87.1
23775 | 3.73934 229 18.3
04105 | 3.88532 18.2 15.3
2478 3.58996 15.1 127
D5200 | 3.52804 129 10.9
D544 3,4983 10.9 9.2
26006 | 0.42082 16.6 14
26,761 3.3285 7.58 .4
07068 | 3.06785 17.9 15
27.802 | 3.20821 8.34 7
28716 | 310580 | 103 8.6
3086 2.89516 5.89 5
32688 | 273725 6.74 57 |
34.001 2.63449 744 6
34,988 2 5624 .58 55
35352 | 253689 572 4.8
36203 | 247782 5.94 5
27486 | 239845 8.53 7.0
38.218 | 2.35204 158 13.3
39,065 2.30387 544 4.6
39546 | 2.27693 8.48 5.5

Diffraction angle of main peak: 26 = 10.83, 17.7, 18.2, 18.5, and 23.1 degress

Fifth step’ Synthesis of ethyl (8)-(B)-3-(2, 6-dichloro-4-(4-(2-methyloxy-3-(1-

methvloxvheptyl)phenylthiazol-2-vicarbamovl)phenyl)-2-methvlacryiate (14}

o
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7.2612.1 33.111 2.703241 5.69 1 1.6 33,774 2.651621 15,2 1 4,4 35.952 2.495881 14 1 4 36.615
2.45227 9.01 1 2.6 36.905243363" 112! 3.2 38.2072.35362 131 1 3.9 38.7842.319911 7.98 3 -2.3

(E)-3,5dichloro-4-(2-ethyloxycarbonylphenylpropyl benzoic acid (13, 8.82 g) obtained
in the following A step was dissolved in ethyl acetate (40 mL), diphenoxyphosphoric
acid chloride (8 g), and triethylamine (4.2 mL) were added, and (S)-4-(2-methyloxy-3-
(1-methyvloxyheptyl)phenylthiazole:2-amine (12, 4 g) obatined in the third step was
added, and the mixture was stirred at room temperature for 6 hours. The reaction
solution was extracted with ethyl acetate and, after purification of silica gel
chromatography, ethyl (8)-(E)-3-(2,6-dichloro-4-(4-(2-methyloxy-3-(1-
methyloxyheptylphenyDthiazol-2-vicarbamoyl)phenyl)-2-methylacrylate (14, 7.0 g,
vield 95%) was obtained.

Optical rotation: -24.1 = 0.6 degrees (CHCls, ¢ = 1.040, 21°C)

NMR (CDCls) 8 ppm: 0.88 (8H, t, J = 6.5 Hz), 1.2 - 1.8 (10H, m), 1.37 (8H, t, J = 7.1
Hz), 1.77 BH, d, J = 1.4 Hz), 8.23 (3H, s), 3.59 (8H, s), 4.31 (2H, ¢, J = 7.1Hz), 4.56
(1H, m), 7.156 (1H, t, J = 7.6Hz), 7.35 (1H, dd, J = 7.6Hz, J = 1.7Hz), 7.41 (1H, d, I =
1.2 Hz), 7.52 (1H, s), 7.67 (1H, dd, J = 7.6 Hz, J = 1.7 Hz), 7.88 (2H, s), 10.42 (1H, brs)

Sixth step: Synthesis of (8)-(E)-3-(2,6-dichloro-4-(4-(2-methyloxy-3-(1-
methyloxyheptyl)phenylthiazol-2-ylecarbamoyl)phenyl)-2-methylacrylic acid (C-1B)
Ethy! (8)-(B)-3-(2,6-dichloro-4-(4-(2-methyloxy-3-(1-methyloxyheptyl) phenyl)thiazol-2-
ylecarbamoyl)phenyl)-2-methylacrylate (14, 6.76 g) obtained in the fifth step was
dissolved in THF (20 mL) and ethanol (20 mL), a 4 mol/L sodium hydroxide agueous
solution (18.5 mL) was added, and the mixture was stirred at room temperature for 2
hours. The reaction solution was neutralized with hydrochloric acid, and extracted
with ethyl acetate. The extraction residue was recrystallized with methanol to
obtain (8)-(E)-3-(2,6-dichloro-4-(4-(2-methyloxy-3-(1-methyloxyheptyl) phenyl)thiazol-
2-ylcarbamoyl)phenyl)-2-methylacrylic acid (C-1B, 5.8 g, vield 88%).

Optical rotation: -83.3 = 0.6 degrees (CHCls, ¢ = 1.067, 21°C)

NMR (CDCls) 6 ppm: 0.86 (3H, t, J = 6.7 Hz), 1.22 - 1.82 (10H, m), 1.86 (3H, d, J = 1.2
Hz), 8.27 (3H, s), 3.54 (3H, s), 4.61 (1H, m), 7.25 (1H, t, J = 7.8 Hz), 7.41 (1H, s), 7.43

(1H,dd, J=79Hz J=1.8Hz), 7.52 (1H, dd, J= 7.6 Hz, J = 1.7 Hz), 741 (IH, d, J =
1.4 Hz), 8.32 (2H, s), 13.3 (2H, brs)
Results of powder X-ray deffraction are shown in Fig 2.

Deffracton angle of main peak 26 = 4.2, 6.4, 12.3, 13.2, 28.6, 23.8, and 24.7 degrees
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(1.59 g) was added under ice-cooling, and the mixture was stirred for 30 minutes, To

the solution was added a solution obtained by dissolving 3,5-dichloro-4-formyl-benzoic
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Diffraction rigle of maPeak! 28 = 12.5, 18.0, 12.6, 16.41, 23.0, and 24.3 detgrees Fifth step: Synthesis
of ethyl (5HE)-3-(2,6-diOhlortr4-(4-(8-0.-heityloxyeth.3-
metyioxyphenyDthiazol-2-ylcarbamoyDphenyD-2-methyiacrylate (21) Using the same method as that.
of the fifth step of Example :ft, the compound 2 was obtained from the compound (20) at a yield of

94%. Optlcaicrcat@nqnd 4- 41(%{]5 q§grgg$ (GE-G13,¢.7.1.07, 2.1C) (CD.C1 m:0. 87 ‘411 J =
6.9 Hz), 1.2 1.35 ‘E'e % £ 43 T3 B AT @ “41‘%%6( 54“%][%% 210‘5‘? I% 7 (311, 5, J
=1.4 Hz), e.30'Y %9e(|%mn §)’1kif§2ﬂ1(?idi5 amgac?éfi‘ﬁﬂ %R (ﬂqqtcd sands%szlW A7(AH, £, J =
7.7 Hz)', 7 42{$HEd, Gf:umt?l H 2)e 2 21K ddng, Sveikllt i2.tBemsdlBHzhatbh (1H,7s), 787 (1H, 55 3: =
7,6 Hz. S = ]pgeﬁﬁ)t%tﬁgcggg-gi &)acllglg‘;egr&(gkléf @ﬁ%&@&%iéypm%%ﬁ levenu of ethyl acetate

(S)EH2-(2.6-di a-4H4-(3-(1-hexyloxyeth
metyloxypnefy %{1 n{éioir’é-gcéinéom(}é’yﬁghe é@il-“lz SiSGite acid ((3-8B) Using the same method

as that of theeb]ﬂiﬂﬁ‘ﬁt@bWkﬁmm@wm@hf@mwmw&é SoBtafed from the conlcound (21) at a yield of

80%. Opticalvwetation;«.40 1406 degrees (CH(413, ¢ = 1.040, 21C) NKR (47, DC|a) 8 ppm: 0.87 (31:1,
tiS=6.8 Hz A 3 4. Hz),1..52 1,64 (2141 8 (81H H 35 (211,
t, 3= 6.7H2), }\%ﬂ%g 16&4‘3 §}y( léﬂ @ sﬂﬁe 3% ?5555 (4153?71(@? st “? 7 Hiz ﬁ (IFA( Z5)H7§49 (1B,
44,(=7.9 H2, © tl%IH%‘) '705‘17(|v| C|d 5= 75Hz J=18Hz), 7.65 (111, d, J = 1,4 Hz.), 8.33 ),
13.4 (211, in8eResultSrofpdawderX-tayfdeffraction afesshowiiin Fig. 5 Diffraction angle of main peak:
29=17.8,21.1, 22.5, 22.3, 24.1, and 24.4 degrees ExampleSynthesis of (0-9B) [Chemical formula is]
R-CBS BH3-THP -e-Toluene Ftrst, step 'OMe Me, sit, Me 1 Me 22 1) i-PrIMgCI THF 2) Me., 7.011/1e
Ci
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10 Third_step (Ph0)2P(0)01(Et3N/AGOEt CIO CI 13 Filth step 27 4NNaOFlag. THF-EtOH, 0 c-S H
eSe.---" --IC 1 (3) Me\ Me MeMe 0-9F, Sixth step First step:Synthesis of (8)- 1- (3-bromcG. :phenyl)
2-dimethylopyi - 1 -01 (23) 1ll:Unit the same method as that of the first step of lixampie 3, the
compound (23) was obtained from the compound (22) at a yield of 86%. Optical rotation: -6.1t.- CA
degrees (Cliz1.Qin1.070, 2rC) NMI', (CDC's) a ppm: 0.92 (pH, s), 2.06 (1H, 'ors), 3.83 (SH, s), 4,78
(1H, s), 6.99 ("1H, C, 3 =7.=: Hz.), 7.38 (11M 7.8 Hz, 3 st 1.6 Hz), 7,46 CsH, MI, 3 =7.9 Hz, J-P H7

Hz) Second stepitheis of (3);1 4romps3-(2:2Mimethy-1-propyioxypronyE-2- methyloxyben.zene (24)
Using the sar leéqu‘wj ‘T‘B@S‘:%t of t'@ggsewr‘ﬁfgtép f Exa p to 3,he cc pound (21) was obtained from
the compound(Z3)at 3 yg%@,égf 49,327 04 gegrees (CHCE, ¢ = 1.080, 213C)

16257 | 5.44785 127 | 100

19185 | 4.62239 184 | 145

10968 | 444204 239 | 188

22076 | 402312 4.88 38

24483 | 363573 129 102

24801 | 3.58703 30.1 23.7

262382 | 3.39442 155 122

26.63 3.34461 6.88 54

27.204 | 3.26469 8.86 7

27.871 | 3.10848 455 36

30818 | 2.88084 5.05 4

31317 | 2.85387 105 8.3

32152 | 278163 10.3 8.1

32.84 2.72495 15.6 123

34166 | 262014 3.55 28

35122 | 255297 12.8 10.1

36042 | 248980 4.74 37

37981 | 237008 13.1 10.3

38508 | 233593 5.61 44

39028 | 230585 | 25 197

Diffraction angle of main peak: 26 = 8.1, 16.3, 19.2, 20.0, 24.8, and 39.0 degrees

Example 4: Synthesis of (C-3B)



1\11N1E (CD,C11.%) S ppm: 0.89 (9H, s), 0.92 (OH, 0, ci = 7,2 Hz), 1.56 (211, in), 3.19 (211, m).. 3.83
(3E3's), 4.30 (111, s), 0.98 (11-1, t, | b: 7.9 Hz), 7,34 (1E, dd, 37.0 Hz.. j = Hz), 7.45 (iH, dd, ci = 7. Hz,
3 = 1.6 Hz) Third step and forth sten: Synthesis of (5)-4-(3-(2,2-d metn-41-1-nropyloxypropyl)-2
methyioxyphenypthiazole--aminc (26) Usine the same method as that of the third step of Example 3,
the compounpd (25) was obtalned from the compound (24). and subsequently according to the same
method as tﬂ%lfedﬂﬁg fSRA-8teP, the compound (26) was obtained. Compound (25) NIVIR (CDC10 a
ppm: 0.90 (9H, s), 0.92 (3I<1v¥30| 7.2 Hz), 1,57 (234¢), 3. ],9{2]&& 8.74 (3E1, a), 4.32 (111., s),

4.71 (211, m), 7.21 (B t, Jﬁ;f];?erEZ) 749 :B., a&oj%ﬂﬁ%s 1.8 Hz), 7.61 (111, dd, ci = 7.7
Hz, J = 1.7 Hz) Compou tical rotation: -93:6-+-2-dg 'éesC(EFMSO c1.070, 211-) NIVEd.
(CDC313) S pp 4,s é‘é (3114t G @Wzrﬁ%‘)‘“it%z 3.19 (211, m), 3.58 (8E, b), 4.37

(111, s), 699,\@ Obra) 702 (1E, S)MJ 4?‘1314 t,ci= 7.7 Hz) 7.21 cld 3=7.6 Hz, ci = 2.) Hz),
7.80 (113, di, 3 st&.4 Hz, J = 2.0 Hz) Fifth, step: Synthesis of eth)ff
(8)-(E)-3-(2,6-dichloro-4-(4-(3-(2,2-climethyl-1- propylogypropyri 2-m ethyloxyphonynthia zol
-ylgarbamoyephonylg:2-raethydaorylate (27) Using the same method as that of the fifth step of
Example 3, the®edmpound (27) was ined from the compound (26) at%a yleld of 94%. Optical
rotation: 7962@%@@%5 ((:H(:ls/gLg 11010, 2EE NIVIR. (OUEH)S gpm' '0.89 (911. s), 0.92 (311.
0,3 =7.2Hz), 1631(311 t, 3= 2),4.56 (2E+q,§)k1¢q6 (311, r: 1.5 Hz), 3.18 (2H, m), 3.53
(311, s), 4.8: (2E, c, i = 71Hz)<, aikdl, s), 7o&<§uH t.3= 7§5 z Gf“’l§40|d ci=7,7Hz, 3=1.8Hz),
7.40 (111, d, 354 HITT7.6 %ﬂ .cied, 3 = 7.6 Hz-SLT.8 Hz)e 82 1. a), 10.77 (111, bra) Sixth
stem Synthesis 3(E) - éHa? 6 - di h‘”\(_ 4 - - (8-(2,2-dimet 71- 7 propyiexypropy 2-m
ethyloxy)pdlenyn tan azoi- 2- V|oarha1rihoyIMb emy)- 2-met lac. 41 acid¥C-9B)t0%ing the same method
as that, of the sixth step of Example 3, the comPound (C- 9B) was obtained from the compound (.2.7)
at a yield of 87% r@ptiealmotationcc81.6 0.9 degrees (CHCIi, ¢ =1.018, 21"C) MAR (CDC:13) 6 ppm:
0.90 (9H, s), 0.90 (311, ©I3 = 7. 4on) 1.53 (2E, m), 1.69 (3%}, d, 35 1.1 Hz.), 3.24 (21:1, lal); 3.57
(SH, s); 4.40 (1E, s), 72311% ~eF 7-6112), 7.29 (111, dd,, 3= mHz J=21Elz), 7.10 (111, d,
3=1.1Hz), 7.684E 89yH, cid, 3= 7.4 2,3 5,8.1[Hz], 838 (311, ), 12.98 (2H, bra) Results of
powder X-ray dlffraaﬂ/on are Shown in Flg ' actloﬁ angfe ofmain pe#@m?@ “13.6, 16.1, 21.2,
23anddegrees |002 Usi btheA as ose xamples"ELto 5, the foIIowmgﬁpﬁcaHy active compounds
can be synthesized [Ti&blest1l nnpound o @mi\)“ound name 0- c).A 1,1- %NE? 2, 6- diclal oro- 4- {4-
[2-methyloxy - 3 -(11 - pentylcxyath) UpIWnS/&Iﬂﬂazol 2-yicarb amoyl}phe nye -2- meknylacryli 4 acid
C.2B

29 L‘Me

Ci

\ /)“NH Nie
| SN )] I
o]
(S)/\ox\ne
0
Nie” H
c-3B \~Me

First step: Synthesis of (8)-1-(3-bromo-2-methvloxyphenyllethane-1-0l {17)
Using the same method as that of the first step of Example 8, the compound (17) was

obtained from the compound (16) at a vield 77%.

Optical rotation: -23.5 = 0.6 degrees (CHCls, ¢ = 1.050, 21°C)
NMR (CDCls) & ppm: 1.45 (3H, d, J = 6.6 Hz), 2.35 (1H, brs), 3.88 (8H, ), 5.19 (1H, g,
Jd=6.4Hz), 7.01 (1H, t, J=79Hz), 7.40 (1H, dd, J=7.7 Hz, J = 1.1 Hz), 7.46 (1,

dd. J = 8.0 Hz, J = 1.4 Hz)

36



(S)-(E)-3 -(2. 6-dichl pro-4 - f4- [2-me thyl oxy-3 - (i - pentyloxye thyl)phenyl] thiaz,c1-2-ylcarb a moyl
}pile ny1)-2- m ethylacryi ¢ acid C- 4A (R)E)-3- (2, 6- dichlorc-4-{1-{2-rnetthyloxy - 3-(1- m
ethyloxyliexyl)phcnyi 1 thiazol -2-ylc,arha moyl}phemy))- 2- methylacrylic acid C - 4B
(S)-(E)-3-(2,6-dichlcr_(4-12-methviloxy . methyloxyhexyliphenyilthiazol-2-yicarbamo 1}phenyl)-2-

inethylacrylic acid C- 5A CRY-(E)- 3 ,6-dichThro- eth
methyloxyphéryitthiisei arBaiReyiphen y\)%o%%thglaéﬁﬁyh 8%%%/ éﬁf B3y B aith 1670- 4- {4
-(3-(1,-ethylBeyhexyh-2rmethwloxyphehyll thémbcf(@lgl'léaﬁrbaﬂnfesﬂ}lﬁpﬁﬁenﬂf 20%56tHE g eyl ¢ acid

C - 6A(IN-(B)}=3r @ut@rlQ@fﬂJ@ﬁQm‘iu-e{éﬂzﬁp&ln@t{‘nyylﬁ)éyﬁﬁﬂté’lh)oz-%%thyloxyphenyII thiazol

-2- ylcarbam8 flph % 2 m@gh Ia%r ic acid o1 Or6B (1- BQ(E) 58+ {2, 6- dichloro- -

-13-(i- ethyloxépen y1)- methy oxy%enyllfthlézo Q-yloarbarn o¥ pghen%/l) 2- moth vi acryl i.e acid
C- TA(R)-(BY 22 61dlichicronmiad8-meéthytoxyz3i(@ £=) 1.2 - 1.4 (6H 2 (H, d, J=635
propyloxypenty|. Jphonylithiazol-2 yicarbameyT iheny) methylactylic aeidh. 4 Hz), 7.02 (1H, t, J =

7.9 Hz), 7.39 (1H, dd, J = 7.8 Hz, J = 1.7 Hz), 7.45 (1¥, dd, J = 7.9 Hz, J = 1.7 Ha)

Third step and fourth step: Synthesis of (8)-4-(3-(1-hexyloxyethyl)-2-
methyloxyphenvlDthiazole-2-amine (20)

Using the same method as that of the fourth step of Example 3, the compound (19)
was obtained from the compound {18), subsequently according to the same method as
that of the fourth step, the compound (20) was obtained.

Compound (19)

NMR (CDCls) & ppm: 0.87 (8F, t, J = 6.9 Hz), 1.2-1.4 (6H, m), 1.45 (3H, d, J = 6.6 Hz),
1.55 (2H, m), 3.29 (2H, m), 3.78 (8H, s), 4.73 (2H, m), 4.80 (1H, g, J = 6.4 Hz), 7.24
(1H, t, J=7.8Hz), 7.52 (1H, dd, J = 7.7 Hz, J = 1.8 Hz), 7.65 (1H, dd, J = 7.7 Hz, J =
1.8 Hz)

Compound (20)

H

1.025, 21°C)

NMR (CDCls) & ppm: 0.84 (8H, t, J = 7.0 Hz), 1.2 - 1.3.(6H, m), 1.35 (3H, d, J = 6.5

Hz), 1.48 (25, m), .25 (2H, m), 8.61 (3H, 8), 4.78 (1H, g, J = 6.4 Hz), 6.99 (2H, brs),
7.05 (1H, &), 7.16 (1H, t, J = 7.7 Hz), 7.27 (1H, dd, J = 7.5 Hz, J = 1.8 Hz), 7.81 (1H,
dd, J= 7.6 Hz, J = 1.9 Hz)

Results of powder X-ray deffraction are shown in Fig. 4

Optical rotation: -4.2 = 0.4 degrees (DMSO, ¢

"
j g
~1



C-713(S)-(E)-3-(2,6-dichloro-4-14-[2-methyloxy-3-(1-
propyloxyperityl)phenylithiazol-2-ylcarbamcyliphenyli)-2- methylacrylic acid ~ 0-8A
(R)-(E)-3-(2,6-dichiorc- ,dimethyloropy1-1-ethyloxy)- 2-methyloxyphenyilthiazol-2-yicarb amoyilmhen
yD-2- methylacrylic acid C - 8B (S)-(E)-3- (2, 6-dichioro-4-[E-(2, 2- dirnethylpropyl -1 -ethyl oxy)
2- methyloxy%kquq |azoi 2-ylcarbarnovl}ntienyl)-2- methylacrylic acid

0-9P,(8)-(E)-8-(2 |chloro 4-1.4- 1t- (2, 2- dimethyb 1- 1

propyloxypropyd)-2 52 me hg*hxﬂ,é. i ‘éfilst?viamzlti‘e%’sﬁ g!carbamoyi:rphenyl)-2-methylacry|i c acid

8173 | 10.80873 22 63
10.15 8.70733 7.99 2.3
12,044 | 7.34206 103 2.9
12.526 | 7.06085 29.7 8.5
12.96 6.82519 255 7.3
13.633 | 648972 30.2 8.6
15455 | 572849 22.7 6.5
16.399 5.401 350 100
16.74 5.29166 323 9.2
17.319 5.1161 6.26 1.8
17.734 | 488720 6.53 1.9
18.352 | 4.83027 14.1 4

19.025 | 4.66083 12 34
19.875 | 4.46344 20.1 58
21.32 4.1635 9.66 2.8
21.65 410143 12.7 3.6
23.026 | 3.85882 475 13.6
23.32 3.81131 186 5.3
24285 | 3.66492 56.2 161
24.56 3.62162 24.8 7.1
24.944 | 356676 9.41 2.7
25234 | 352635 7.91 2.3
25556 | 3.48265 8.01 2.3
26,107 | 341041 16.8 4.8
26453 | 3.36656 266 76
27.523 | 3.23813 9.86 2.8
28.838 | 3.11453 5.91 17
29.374 3.08844 5.3 15
30.268 | 295039 5.29 15
30.78 2.90248 6.06 1.7
32,347 | 278539 7.26 2.1
33.111 270324 5.69 1.6
33774 | 265169 5.2 4.4
35.952 | 249588 14 4

36615 | 245222 9.01 26
36905 | 243363 11.2 32
38.207 | 2.35362 13.7 39
38784 | 231991 7.98 2.3

Diffraction angle of main peak: 20 = 12.5, 13.0, 13.6, 16.4, 23.0, and 24.3 degrees

Fifth step: Synthesis of ethyl (3)-(E)-8-(2,6-dichloro-4-(4-(8-(1-hexyloxyethyl)-2-
metyloxyphenylthiazol-2-ylcarbamoyl)phenyl)-2-methylacrylate (21)
Using the same method as that of the fifth step of Example 3, the compound (21) was

obtained from the compound (20) at 2 yvield of 94%
38



(Ri-(E)-8-(2, 6- ichl 07G-4ethylcxy 8-0 propyloxybu tyr2phe-2-vicar bam oyflpheny1)- methylacrylic
acid C- 10E | (S)-(1)-2 -(2,6-dichlorc- t4 -[2-rnethy oxy-;-i -0 prop yloxybutyl) phenyllthiazo1-2-
ylcarbamalie , methylacrylic ac d :Table 51 Compound NoCompound name C
-1-(4-14-13-(11.-butidoxidiumv1)-2- methyloxyphenyiei-2-yicarbarnoyl-f.:1,(i-dichlarcriny11)-
ethylacrylic acid 0.118 (S)- (E)-3-(4-11443- 0 -butyiexyli ut 1)—2{;m,%gmylozyp nenyllthiazol2 -ylcarb
amoy11.- 28 drehittophehyt-2:nP ¢t BsAa&RI ¢ Rty 6 T12R7 2!
(13)-(13)-3-1126¢clivhlor - b1id-LA H1-4Sithyloxy=8-miethylutyip3 2 {4Hethyloxyphenyk ihiazol-
2-ylearbam9>gfjdplj1_,gmgﬁ;azg methylacrylie-acieh Crb.213; (31, d, J = 1.4 Hz), 3.30 (2H, m), 3.59
(S)-(E)-3-(2,6:dichlora-si-i4-13-111-ethyloxy-3-| ylbyty1).2- n (1H ¢ J =77 Ty 749
methyloxypiterylthidzol-5:icArBanioyl éf?eniy 9?-%%e%h§|éi€yﬁ§émd‘§ a5 o), 742
(R)-(E)-3-cZ - Hichfidrmil 4- F-mathy Io%y- &-(2-méthydz1d prépyiéxkyntopylfslienyli-67 (1H, dd. J
lazoi-2-ylcarbamaeyhiphenyin2;) methylasrylic acid((114-1313 (111S)-(E)-3-(2,6-clichloro-1-114-12-meth
yloxy- 3-(2-methyl1-1.- propyloxypropyl)phenyilthiazol-2-yizar b amoyliphony7d -2- me thylacrylic acid
C.-14A (R)-(E)-3-(4-11143-11,S-busylex pro y11-2- ovlaxsekhl) 2
me, thyloxyplieny Eftiiazorsd e bamoyie-clichibraphanyl) etryiacricaeid Cov4B
(E)-(E)-3-(4r1dsdibsdnf b bitytemypropykr@samoyl) phenyl)-2-methylacrylic acid (C-3B)
methyloxyphenylithiazoi:2-vicasharnoyi}-2, 6:dichicranheny b1 2-methylachylic.agieh&a I 5AM1
-(E)1-1,12, 6-dic Iqrm....%rnotii%/lcxy- 3-(1 &!(p%nt)éloyv [())(}g%gbenyfhi irul -2-y
1earbamoy TUPHEAGTIES-iomethy f 4BRI dcid CF 158" %ré% “2(2, 6-dicniormzi-i4-12-ro eth yloxy-
2-(1 - Optical rotation: -7.0 = 0.5 degrees (CHCls, ¢ = 1.040, 21°C)

NMR (CDCls) § ppm: 0.87 (3H, t, J = 6.8 Hz), 1.2 - 1.4 (6H, m), 1.48 (8H, d, J=6.4

Hz), 1.52 - 1.64 (2H, m), 1.86 (3H, d, J = 1.4Hz), 8.35 (2H, t, J = 6.7Hz), 3.55 (31, s),

4.87 (1H, q, J = 6.3 Hyz), 7.25 (1H, t, J = 7.7 Hz) , 7.41 (1H, s), 7.49 (1H, dd, J = 7.9

Hz J=1.6Hz), 7.51 (1H, dd, J = 7.5 Hz, J = 1.8 Hz), 7.65 (1H, d, J = 1.4 Hz), 8.33

(2H, s), 13.4 (2H, brs)

Results of powder X-ray deffraction are shown in Fig. 5.

Diffraction angle of main peak: 20 = 17.8, 21.1, 22.5, 23.8, 24.1, and 24.4 degrees

Example 5 Synthesis of (C-9B)

39



1 pentyloxypropyDphenylithiazol-2-yloarbamoyilpho 70-2- 1 methylacrylic acid 0-1613 1
(110-M-2-(2,6-dichloro-4-14-[2-methyloxy-13-(1-meihylexy-5-
methylhexyl)phenyijthiazoe2-ylcarbamoyl/-pheriyl1-2- 1 1 methylacrylio acid C- 16B1
(S)-(E)-3-(2,6-dichlors. 4-i2-methyloxy-15-0.-mothvioxy-5-
methylhexy nggliic,cligtltpif%zrg!ﬁ.gqg}carbarnoyij-phenyl1-2- methylacrylic acid 100211 Test Examples
Test Example X isolntion and purification of thrombopoietin (TP0O) Human and mouse TPOs were
purchased from R&D Systen‘%}fﬁég Example. 2: TEE) FDe!gggtor respvg@ikﬁﬂess Trele receptor

=

responsiveness gf/tlge/mmpomﬁgiegépresei | 5y the foreaula (1) 41 measured using
TPO-dependent eII/ train ;rq > m%?ﬁy introd‘aei:;rga—lfn.lmar{lS O ¥éeptor gene into a
BaF-1303 cell according'e the method degcribéan Gl & alVg..Cell Physiol., 137: 293-298
(1982). A nuble tidgxgequence of a géffe.encoding thrombopoietitFageptor is gescribed in Vigon at al.,
Proc. Natl.. A¢eq,Sci. 89:5640-5644 (Ys92). PO does not respond CO a&*BaS-B03 cel7 which is a
parent strain. A BA.PAHTPOR cell proliferatedth a HP.1?11 medium with 10% WEEIT-1-1 culture
solution addeg t,t_})e(r:’%gwas washed with PBS once, suspended in a RPMI medium with no WHEB11-3
culture solutioﬁ\—fggr thereto, arid cells wgre seeded on a 96-well microhlate at a 5 a. 101/well, and
the present cempaund a0 was addelﬁ thereto. éAfter cultured at 37'€ | YA hours under 5% CO-2
atmosphere, a WST-Ireagent (m sed by Takara Shuzo,€¢ ) being a cell proliferation
determination réd s added, an absorptibh at W50 nm was measured after 1 hours. An Ens-,
value was defined as'8 concentratign o Aeompdeind exhibitingdyalf-rR¥imum responsiveness of
human TPO, andwan:ER50 vallfé s €ach compound is:sholfiin 6. 00221 [Table ¢] I Compound NI
E1)50 (11N6Compound NEIK&'tiNA) Compgsind NEL)5nin"/ieA™C 9 di 0 -i1) 00 9j 11

25 28

(PhO),P(O)CI/EtNIACOEL

cl Ie) Cl 0
Jl\ ")\\\ AN )J\ X
/ NH = e
HO\\”/\//)\C[MS /\/(\N i cl
O ) ]
13 = “OMe
Fifth step M (S)i=0,
Me’%* H
Me Mie
27
Ci @]

g
SR
ANNaOHag. /[/}-N? '/\CIMe
o

THF-ELOH l N N
Sixth step a OWie
{8) L=0O

First step: Synthesis of (8}-1-(3-bromo-2-methyloxyphenyl)-2,2-dimethyl-propyi-1-ol
(23)

Using the same method ae that of the first step of Example 3, the compound (28) was
obtained from the compound (22) at a yield of 86%.

Optical rovation’ -6.1 = 0.4 degrees (CHClg, ¢ = 1.070, 21°C)

NMER (CDCls) 8 ppm: 0.92 (9H, s), 2.06 (1H, brs), 3.88 (8H, ), 4.78 (1H, s), 6.99 (1H,
t, J="7.8Hz), 738 (1H, dd, J=7.8 Hz, J = 1.6 Hz), 7.46 (1, dd, J =79 Hz, =17
Hz)
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100231 Test Example 31 In vivo drug efficacy test using knock-in mouse in which a transmembrane
site of a mouse TPO receptor gene is substituted with a human type  The presence or the absence
of drug efficacy can be confirmed by continuously orally administering a compound (C-1A), a
compound (C-1B), a compound (C-3A), compound (C-3B), or a compound (C.-9B) twice a day for 2
weeks, collecting blood three, days, one week, twe.weeks, and; e, weeks fter.initiation of initia
administration, and confirming that the pIateFet number is increased as compared with a "Vehicle
administratiGie §roapy [ET24T Ig%ébaration Example Preparation Example | A granule containing the
icllowtngempenentsds arepared o Componeit Opticallyl attive ‘corpound répresemed by #e formula (1)
10 mg Lactoge700. mg.Carmstarchaidomeq 19PGE 19ima 01609:mg The compound represented by CM
f(_)rmulalacto:sgg.azgi Bafcﬁggrtegro&/g{?&% ?r_nleBIg Sig) emCorn star(_:h is passed._ tarough a 120 mesh
sieve. These are mixe a -0.7-type mixing machine. To a mixed powder is adde,d a HP C-1., (low
viscosity hydfdkyprabyiceiiviose) dtuEbussdiutiof Fhis i$ kreadsd; grifhttatett (exttidion granulation,
pore diameterdd.&to, Immpanddried; Theesulting dryrgeanulel i passed throadghzavibration sieve
(12/60 meshi)lgg) gbggliaﬁ granule -Rreparation Example 2 A capsule filling powder containdn.g the
following components is prepared. Component Optically active compound represented by the formula
in 10 mg Lactose70 mg Corn starch10 mg Magnesium stearate:1 ran, 100 mg  The compound
represented By the formula €W and lattosecareqpaSsed thtotgh a 60 meésir sievesaorpystarch is

passed throygh,a 120 sieve, fhese and magnesium stearate are mixed with a V-type mixing machine.
100 mg of 1Q,tr_irtllgrqﬁion is filled ingo_a% %o. 5 hard (la}!%tisr%ecagisgl,ea%r}}elg%r)a&%nm%?@ﬂg (95 Sapsule

1 Ug t > matho at of the b . ]
filing granule Gortaining the foliowing components s prepared. - Component Optically active

compound represeritén byt tee forrrure((F 10 Mg BABI6SE D0 Fatf CB M Starci4 > At HIFERLA g 150 mg
The compound represenpteehby dhetformuaandddetse-arebpaissed through a 60 mesh sieve. Corn
starch is pas§gzglgg{gggb@ 1.20 mesh sieve These are mixed, a FIPC-L solution is added to a mixed

£at,

powder, and this is kneaded, granulate(d and drie;}d. The res_ultig%lq/éy gggng#?gsgadgulsgtzg &n a.particle
size, 150 mg BERATARGS fiflet it 4 NG Rard Gelatin tapsule’ Preparatio Remiple’47 tablet
containing the TolleWing ectagoHents 4s7prepared. ToHMPdhent/Gnlidallitadtive ddmpound represented
by the formulg]l Oymg kagioseRO Mg 4, 7 = 7.7 Ha, J = 1.7 Ha)

Compound (26)

Optical rotation: -92.6 £ 1.2 degrees (DMSQ, ¢ = 1.070, 21°C)

NMR (CDCls) & ppm: 0.87 (9H, &), 0.89 (8H, t, J= 7.4 Hz), 1.52 (2H, m), 8.19 (2H, m),

3.58 (3H, s), 4.37 (1H, ), 6.99 (2H, brs), 7.02 (1H, s), 7.14 (1H, t, J = 7.7 Hz), 7.21

(1H, dd,J = 7.6 Hz, J = 2.1 Hz), 7.80 (1H, dd, J = 7.4 Hz, J = 2.0 Hz)

Fifth step: Synthesis of ethyl (8)-(E)-3-(2,6-dichloro-4-(4-(3-(2,2-dimethyl-1-
propyloxypropyl)-2-methyloxyphenylthiazol-2-ylearbamoylphenyl)-2-methylacrylate
(27)

Using the same method as that of the fifth step of Example 3, the compound (27) was
obtained from the compound (26) at a yield of 94%.

Ovptical rotation’ -79.5 = 1.2 degrees (CHCls, ¢ = 1.010, 21°C)

NMR (CDCls) 8 ppm: 0.89 (9H, &), 0.92 (3H, t, J= 7.2 Hz), 1.87 (8H, t, J = 7.1 Hz),
1.56 (2FH, m), 1.76 (3H, d, J = 1.5 Hz), 3.18 (2H, m), 3.53 (8H, &), 4.31 (QH, ¢, J = 7.1
Hz), 4.2 (1H, s), 7.08 (1H, t, J = 7.6 Hz), 7.34 (1H,dd, J = 7.7 Hz, J = 1.8 Hz), 7.40
(1H 4, J=1.4Hz), 7.51 (1H, &), 7.62 (1H, dd, J= 7.6 Hz, J = 1.8 Hz), 7.84 (2H, o),

10.77 (1H, brs)

Sixth step’ Synthesie of (8)-(E)-2-(2,6-dichloro-4-(4-(8-(2,2-dimethyl-1-
propyloxypropyl}"2'methyloxy‘)p}}enyl)thiazol’Q'ylcarbamoyl)phenyl?-2-methylacr_vlic
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Microc.ry talline cc lIP lose CMC-Na Maanesium stearate 30 mg 15 mginr 150mg  The
compound renresented by the formula (1.), lactose., mi.crecrystalli.no cellulose and CMC-Na
(carboxyrnothylcellulese sodiurn salt) are passed through a 00 mesh sieve, and mixee. Magnesium
stearate is mixed into a mixed powder to obtain a. preparation mine( powder. The present mixed
powder is dirgcgg{%gqmpressed to obtain 150 mg of a tablet. P rota at ati n Example5 An intravenous
prenaratron is prepared as folio s: Optically active compound represented by the formula i.g 100 mg
Saturated faft A€ tlycei o mi A"SolttidH ot the dbbve %5%%%@&%%@5@&%&9& >
adrumnisteredhtood patiehtrat alrateobtuni perminute e[ihdigfiial 100251 It has been found out that
the optically active A:phenylthiazele derivative.hagiibe excellent thromfoopolotin. agonist activity,

exhibits a high oral absorbability and/or g high in viyo actiyity, anﬂl ph, eutical composition
containing ti%]%?&igguéﬁﬂ as’ ﬁﬁla&?\/@?r%ré%i%ﬁ’@é&g etCtlj\//é 4sa ??erla‘ggre%]%?g’arﬁgd/g‘r@f &?gjvgnt‘i?/e of a
blood disease adcBrmparfiedAWithran dindimality! dfothetblebd patelBt huhibériSleh ag? (1H. dd,
thrombocytopenia-orthe like. Imaddition; ithasbeendfoundout that the crystabhas ahigh stability
and/or a high]p:ugity,ﬁr\}d&aggi@ r@gdﬂgtggb@ﬁ gi 51 stability, and they are useful in preparation of a
4-phenyithiazole derivative and/or preparation of a pharmaceutical composition. [Brief description of |
drawings) 1.00281 5oWaer seiaf, diffrEiar pattein 2nd & Peatf value thereof of the compound (12)
crystal obtairiedftin thefourth step of Example 3.1Am ordinate axisindicatesiandatensity and an
abscissa axispgligates a diffraction angle (20, unit: degree). ing. 21 A powder X-ray diffraction pattern
and 8 peak value thereof of the compound (0-1E) crystal ogtained in the sixth step of E>ﬁ1mple 3. An
ordinate axis indic%fé%%%?r%%i@e(&ﬂfﬁacaﬁsﬁhéfﬁ% arrabstissa %ﬁ?s‘)i’n%*l%g? SR 8RfrAcEH angle (20,
unit: degr eepfFige 8k powderdiffractiofheratiera and a peal value thereof of nc. compound 3) crysta.l
obtained in the sevolith step of Example 3An ordinate axis indicates an inand an abscissa axis
indicates a diffraction angle (29: unit; degree). [Fig. 41 A powder X-ray diffraction pattern and a peak
value thereof of the compound (20) crystal obtained in the fourth step of Example 4. An ordinate axis
indicates an in rensity and an abscissa axis indicates a diffraction angle (20, unit: degree). [Fig. 51 A
powder X-ray diffraction pattern and a peak value thereof of the compound (0-3-3) crystal obtained in
the sixth step of Example 4An ordinate axis indicates an intensity (unit: cps) and an abscissa axis
indicates a diffraction angle (20 unit: degree). {Fig. 61 A powder X-ray diffraction pattern and a peak
value. thereof of the compound (C-9B) crystal obtained in the sixth step of Example 5. An ordinate axis
indicates an intensity (unit.: cps) and an abscissa axis indicates a diffraction angle (26, unit: degree).



rVi CS Li. P Claims [Claim 1] A pharmaceutical composition containing, as an active ingredient, a

compound, wherein the ¢

ompound is: [Chemical formula 1] r,--S il:,..--NH 11--c.. --"'NflQ _-------

OMe (5) JaO\ Me C-3B \--Me a pharmaceutically acceptable salt thereof, or a solvate thereof. [Claim
2] The pharmaceutical composition accoro claim 1, wherein the composition is a thrombopoietin
receptor agqusg.lLQEaim 3] The pharmaceutical composition according to claim 1, wherein the

composition LS a platelet

roduction regulating agent. [Claim 4] A crystal of

0(E)-3(2,6-dichioro4d 14-13-0.-hexyloxyethyp-2- Compound name
methyloxyphenynthjazol-2-ylcarbamoyliphonyl):2-kethylacrylic acid;having a diffraction angle 20 of a
main peak of powder X-ray diffraction:af 1§ £:8:21111,22:5.223 &ir24 L o aNGH24.A)degrees. [Claim 5] A
pharmaceutical compositiomeantaining, asian active ingredient, the crystal as defined in claim 4.
[Claim 6] The pharmaceutical campesifion a66ording f9-Glaim. 5, WRich, is a thromnopoietin receptor
agonist. [Claim 7] The pharm@g@gygghg@m%lygaﬁ%@rgjpgg;@bq%m,ﬁpM\gyg;h{s the platelet
production regulating agents olaint:SitfA erystal of ethyl
3-(4-carbo><y-z,_b-’"lgfl'glorop eny 373{7@,‘ hylacrylate having a q/lfgr%gtéoaangle 20 of a main peak of
powder X-ray diffraction of g, oy i+ D%Q&ygﬂ.}ﬁa%y 1390, degrees;,, MGalkP [Claim 9] Use of a
compound, wherein the compesndds iGhemical formula 2] 910 _-s,,----"">---- <-----y-'OH NH d ,--- ,Me
01----Cl .—-JC=== C L')Allvée (5) (;S’)'f(E‘J%’-éYI@z—, é"c_llié-ﬁé\ro%i'{4.-{Z"methyloxy'fﬁ'(L
methyloxvhexylphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid
C-5A (R)-(E}-3-(2,6-dichloro-4-{4-[3-(1-ethyloxyhexyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacryvlic acid
C-5B (8)-(E)-3-(2,6-dichloro-4-{4-[3-(1-ethyloxyhexyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid
C-6A (R)-(E)-3-(2,6-dichloro-4-{4-[3-(1-ethyloxypentyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid
C-6B (8)-(E)-8-(2,6-dichloro-4-{4-[3-(1-ethyloxypentyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid
C-7A (R)-(E)-3-(2,6-dichloro-4-{4-12-methyloxy-38-(1-
propyloxypentyl)phenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid
C-7B (8)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
propyloxypentylphenyljthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid
C-8A (R}-(E)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethylpropyl-1-ethyloxy)-
2-methyloxyphenvllthiazol-2-vicarbamoyliphenyl)-2-
methylacrylic acid
C-8B (3)-(E)-8-(2,6-dichloro-4-14-13-(2,2-dimethylpropyl-1-ethyloxy)-
2-methvloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methvlacrylic acid
C-9B (8)-(E)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethyl-1-
propyloxypropyl)-2-methyloxyphenyllthiazol-2-
ylcarbamoyliphenyl)-2-methylacrylic acid
C-10A (R)-(E)-3-(2.6-dichloro-4-{4-[2-methvloxy-3-(1-
propyloxybutyDphenyllthiazol-2-vlicarbamoyliphenyl)-2-
methylacrylic acid
C-10B (8)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
propyloxybutyl)phenyllthiazol-2-vlcarbamoyliphenvl)-2:
methylacryvlic acid
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C-3E3\--Me a pharmaceutically acceptable salt thereof, or a solvate thereof for producing a
medicament for regulating a platelet production. Lela n 10] Use of the crystal as defined in claim 4 for

producing a medicament for regulating a platelet production.  2/6 Hit/ 21 [Fig 41 IL

5/6 [Fig. 5] )

2 CDCI Cl in, 140 C1- CD CD CO CD 04 ?-? 0 ctr-cr CV I: CD OD- c1+ c-- CN1 Cl+ CO CO CO
CD CO LCDC,Q L{D V1" 00 CO CO

Cempound No.

Compound name

C

“11IA

(R)-(E)-3-(4-{4-[3-(1-butyloxybutyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyl}-2,6-dichlorophenyl)-
2-methylacrylic acid

C-:

(8)-(E)-3-(4-{4-[3-(1-butyloxybutyl}-2-
2-ylcarbamoyl}-2,6-dichlorophenyl)-2-methylacrylic acid

methyloxyphenyllthiazol-

(R)-(E)-3-(2,6-dichloro-4-14-[3-(1-ethyloxy-3-methylbutyl)-2-
methyloxyphenyllthiazol-2-ylearbamoyliphenyl)-2-
methylacrylic acid

C-

(S)-(E)-8-(2,6-dichloro-4-14-[3-(1-ethyloxy-3-methylbutyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

“13A

(R}-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(2-methyl-1-
propyloxypropyl)phenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacryviic acid

~13B

(S)-(E)-38-(2,6-dichloro-4-{4-[2-methyloxy-3-(2-methyl-1-
propyloxypropylDphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

C.

14A

(R)-(B)-3-(4-{4-[3-(i-butyloxypropyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoylt-2,6-dichlorophenyl)-
2-methylacrylic acid

-14B

(S)-(E)-8-(4-{4-[3-(1-butyloxypropyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyl}-2,6-dichlorophenyl)-
2-methylacrylic acid

~15A

(R}-(E)-3-(2,6-dichloro-4-14-[2-methyloxy-3-(1-
pentyloxypropyl)phenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

-15B

(S)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
pentyloxypropyl)phenyllthiazol-2-ylcarbamoyliphenyl}-2-
methylacrylic acid

~16A

(R)-(E)-8-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-methyloxy-5-
methylhexyl)phenyllthiazol-2-vicarbamoyli-phenyl)-2-
methylacrylic acid ‘

-16B

[l
»

(S)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-methyloxy-
methylhexyl)phenyllthiazol-2-vlcarbamoyl}-phenyl)-2-
methylacrylic acid

foo21]

Test Examples

Test Example 1 Isolation and purification of thrombopoietin (TPO)

Human and mouse TPOs were purchased from R&D Systems.

Test Example 20 TPC receptor responsiveness

TPO receptor responsiveness of the compound represented by the formula (1)
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was measured using TPO-dependent cell strain BaF/hTPOR made by introducing a
human TPO receptor gene into a BaF-B03 cell according to the method described in
Colling et al., J. Cell. Physiol., 187: 2938-298 (1988). A nucleotide sequence of a gene
encoding thrombopoietin receptor is described in Vigon et al., Proc. Natl. Acad. Sci.
89:5640-5644 (1992). TPO does not respond to a BaF-B03 cell which is a parent
strain. A BAF/hTPOR cell proliferated in a RPMI medium with 10% WEHI-3 culture
solution added thereto was washed with PBS once, suspended in a RPMI medium
with no WHEHI-8 culture solution added thereto, and cells were seeded on a 96-well
microplate at a 5 X 10%/well, and the present compound or TPO was added thereto.
After cultured at 37°C for 20 hours under 5% COs atmosphere, a WST-1 reagent
(manufactured by Takara Shuzo, Co., Ltd) being a cell proliferation determination
reagent was added, and absorption at 450 nm was measured after 4 hours. An EDso
value was defined as a concentration of a compound eé:hibiting half-maximum

responsiveness of human TPO, and an EDso value of each compound is shown in Table

6.

[0022]

[Table 6]
Compound N | EDsg (nM) Compound N | EDsg (nM) | Compound N | EDse nM)
C—1A 3. 08 C—3A 1. 40 C—9nB 0. 09
C-1B 2. 08 P C-3B 1. 09

[0023]

Test Example 81 In vivo drug efficacy test using knock-in mouse in which a

transmembrane site of a mouse TPO receptor gene is substituted with a human type
The presence or the absence of drug efficacy can be confirmed by continuously

orally administering a compound (C-1A), a compound (C-1B), a compound (C-3A), =

compound (C-3B), or a compound (C-9B) twice a day for 2 weeks, collecting blood

three days, one week, two weeks, and three weeks after initiation of initial

administration, and confirming that the platelet number is increased as compared

with a Vehicle administration group.

[0024]

Preparation Example

Preparation Example 1

A granule containing the following components 1s prep}ared,

Component Optically active compound represented by the formula () 10mg

Lactose | 700 mg

Corn starch 274 me
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1000 mg

The compound represented by the formula (I) and lactose are passed through &

80 mesh sieve.

with a V-type mixing machine.

Corn starch is passed through a 120 mesh sieve.

These are mixed

To a mixed powder is added a HPC-L (low viscosity

hydroxypropyleellulose) aqueous solution, this is kneaded, granulated (extrusion

granulation, pore diameter 0.5 to imm) and dried.

The resulting dry granule is

passed through a vibration sieve (12/60 mesh) to obtain a granule.

Preparation Example 2

A capsule filling powder containing the following components is prepared.

Component Optically active compound represented by the formula 1) 10 mg
Lactose 79 mg

Corn starch 10 mg

Magnesium stearate lmg

100 mgv

The compound represented by the formula (1) and lactose are passed through a

60 mesh sieve.

stearate are mixed with a V-type mixing machaine.

Corn starch is passed through a 120 sieve, - These and magnesium

100 mg of 10 trituration is filled

inte a No. 5 hard gelatin capsule.

Preparation Example 3

A capsule filing granule containing the following components is prepared.

Component Optically active compound represented by the formula (I) 15 mg
Lactose 90 mg

Corn starch 42 mg

HPC-L 3 mg

150 mg

The compound represented by the formula (I), and lactose are passed through a

60 mesh sieve.

Corn starch is passed through a 120 mesh sieve.

These are mixed, a

HPC-L solution is added to a mixed powder, and this is kneaded, granulated and
dried. The resulting dry granule is adjusted in a particle size, 150 mg of which is

filled into a No. 4 hard gelatin capsule.

Preparation Example 4

A tablet containing the following components is prepared.
Component Optically active compound represented by the formula (I) 10 mg
Lactose 80 mg
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Microcrystalline cellulose 30 mg
CMC-Na 15 mg
Magnesium stearate H me

150 mg

The compound represented by the formula (1), lactose, microcrystalline cellulose
and CMC-Na (carboxymethylcellulose sodium salt) are passed through a 60 mesh
sieve, and mixed. Magnesium stearate is mixed into a mixed powder to obtain a
preparation mixed powder. The present mixed powder is directly compressed to

obtain 150 mg of a tablet.

Preparation Example 5

An intravenous preparation is prepared as follows:
Optically active compound represented by the formula §) 100 mg
Saturated fatty acid glyceride 1000 m!

A solution of the above components is intravenously administered to a patient at
a rate of 1 ml per minute.

[Industrial applicability]
foo25]

It has been found out that the optically active 4-phenylthiazole derivative has
the excellent thrombopoietin agonist activity, exhibits a high oral absorbability
and/or a high in vivo activity, and a pharmaceutical composition containing the
compound as an active ingredient is effective as a therapeutic and/or a preventive of a
blood disease accompanied with an abnormality of the blood platelet number such as
thrombocytopenia or the like. In addition, it has been found out that the crystal has
a high stability and/or a high purity, and an intermediate has a high stability, and
they are useful in preparation of a 4-phenylthiazole derivative and/or preparation of a

pharmaceutical composition.

[Brief description of the drawings]

foo26]

[Fig. 1] A powder X-ray diffraction pattern and a peak value thereof of the compound
(12) crystal obtained in the fourth step of Example 8. An ordinate axis indicates an
intensity and an abscissa axis indicates a diffraction angle (26, unit: degree).

[Fig. 2] A powder X-ray diffraction pattern and a peak value thereof of the compound
(C-1B) crystal obtained in the sixth step of Example 3. An ordinate axis indicates an
intensity (unit’ cps) and an abscissa axis indicates a diffraction angle (26, unit!
decree).

[Fig. 8] A powder X-ray diffraction pattern and & peak value thereof of the compound
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(13) crystal obtained in the seventh step of Example 3. An ordinate axis indicates an
intensity and an abscissa axis indicates a diffraction angle (20, unit: degree).

[Fig. 4] A powder X-ray diffraction pattern and a peak value thereof of the compound
(20) erystal obtained in the fourth step of Example 4. An ordinate axis indicates an
intensity and an abscissa axis indicates a diffraction angle (26, unit’ degree).

[Fig. 5] A powder X-ray diffraction pattern and a pealk value thereof of the compound
(C-3B) crystal obtained in the sixth step of Example 4.  An ordinate axis indicates an
intensity (unit: cps) and an abscissa axis indicates a diffraction angle (28, unit:
degree).

[Fig. 6] A powder X-ray diffraction pattern and a pealk value thereof of the compound
(C-9B) crystal obtained in the sixth step of Example 5. An ordinate axis indicates an
intensity (unit’ cps) and an abscissa axis indicates a diffraction angle (28, unit:

degree).
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Claims
[Claim 1] A pharmaceutical composition containing, as an active ingredient, a
compound, wherein the compound is:

[Chemical formula 1]

Cl Q

a pharmaceutically acceptable salt thereof, or a solvate thereof,

[Claim 2] The pharmaceutical composition according to claim 1, wherein the

composition is a thrombopoietin receptor agonist.

[Claim 8] The pharmaceutical composition according to claim 1, wherein the

composition is a platelet production regulating agent.

[Claim 4] A crystal of (8)-(E)-8-(2,6-dichloro-4-{4-[3-(1-hexyloxyethyl)-2-
methyloxyphenyl] thiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid having a
diffraction angle 26 of a main peak of powder X-ray diffraction of 17.8, 21.1, 22.5,
23.3, 24.1, and 24.4 degrees.

[Claim 5] A pharmaceutical composition containing, as an active ingredient, the

crystal as defined in claim 4.

[Claim 6] The pharmaceutical composition according to claim b, which is a

thrombopoietin receptor agonist.

[Claim 7] The pharmaceutical composition according to claim 5, which is the

platelet production regulating agent.
[Claim 8] A crystal of ethyl 3-(4-carboxy-2,6-dichlorophenyl)-2-methylacrylate

having a diffraction angle 26 of a main peak of powder X-ray diffraction of 8.1,

16.3, 19.2, 20.0, 24.8, and 39.0 degrees.
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[Claim 9] Use of a compound, wherein the compound is:

[Chemical formula 2]

Cl 0

a pharmaceutically acceptable salt thereof, or a solvate thereof for producing a

medicament for regulating a platelet production.

[Claim 10] Use of the crystal as defined in claim 4 for producing a medicament for

regulating a platelet production.
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