'Document Name] DESCRIPTION [Title of the Invention] PHARMACEUTICAL COMPOSITION
CONTAINING OPTICALLY ACTIVE COMPOUND HAVING THROMBOPOLETIN RECEPTOR
AGONIST ACTIVITY, AND INTERMEDIATE THEREFOR [Technical field] [0001]  The present

invention relptes te-atpharvapeisical eonpesition containing, as an active ingredient, an optically
active 4-plienylthiazole derivative having a thrombopoietin receptor agonist activity. [Background art]
[0002] Since thrombopoietm is a polypeptide cytokine consisting of 332 amino acids and it

promotes platéletpioauensn iyrsiHdEhe CREFERatoR NP saifemtdn e Aleyakaryocyte via a
receptor, it 3rEXgected asCan agen fop arioNIidina v 5 b look disease aceompanied withrabnormality of

the platelet nyeskes suchas HOMRASYIOPERiR A Pusleatide;seaugnce 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 addfinigtratidriiefthese peptide derivatives are not generally practical. ~ As a low-molecular

compound hadng affinity for the thrombopoietin receptor, a 1,4-benzothiazepine derivative is

described in Pat%t Document 3 and Pfitent Document 4, a 1-azonaphthalene derivative is described
e

in Patent Document B &hd a1 SRR Sfe defivafR & Besebed if BHeHE BB CIRIEH 8 H0? 2 [Patent
Document ¥} JapanexsePatent Appliedtior tiaidi@penyBPisyp Nolt 072482 Paterd Document 2]
InternationahPsiblicatiem WM 840780 [Patent 2pcument 3] JP-A No0.11-1477 [Patent Document 4]
JP-A No'lli'l%'g(%??rg r'?cf‘te@t Document 5] International Publication WO 00/85446 - [Patent Document
6] JP-A No.10-287634 [aFgatent Document 7] International Publication WO 01/07423 [Patent Document
8] Internatidf3PBublication WO 01153267 [Patent Document 9] International Publication WO
02/059099 [PatesinBotimebi ki intesnatonalcRtbbcatior WQ0R2{0689300 332 amino acids and

it promotes platelet production by stimulating differentiation and proliferation of a
megakaryocyte via a receptor, it is expected as an agent for morbidity of a blood
disease accompanied with abnormality of the platelet number such as
thrombocytopenia. A nucleotide sequence of a gene encoding a thrombopoietin
receptor 1s described in Non-Patent Document 1. In Patent Document I 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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[Problems to be solved by the invention]
[0003]

A pharmaceutical composition containing, as an active ingredient, an optically
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A pharmaceutical composition containing, asactive ingredient, an optically active 4-pbenylthiazole
derivative having a thrombopoietin receptor agonis chvity is created, and a platelet production
regulating agent which can be orally administered is provided. [Means to solve the problems] [00041
in view of theiabavehpaints, ae1present ifverniors have conbinuadita stuehtitensivelyanditas a result,
found out & pharmaceytical, compesifion, containing, a3 an acfive ingredient, the following optically
active 4-phenyithiazole derivative, exhibiting the excellent %hrombopmetln receptor agonist activity, and
exhibiting tHEMGR Bt é%gé?ﬁéjcﬁﬁty and/or high in vivo activity, a crystal having high stability and/or
high purity|Msavelasoivusefubintéemediate and a crystal thereof. [0005]  Thatis, the present
invention rgjgigs to 1) a pharmaceutical composition containing, as an active ingredient, an optically

active compound represented bg/ the formula (D: [Chemical formula 1] R40 wherein R1 represents a
1%"3%?&%?0%".ﬁzoPé’b?%s%‘ﬁt%ﬁ@é HIRYP 1R repre SERIPERTS &Y R4 and R5

halogen atom of"CI
each repraséenindépendently adfhudridevatbn br @ bhlorine atom); Rmeprégents GlaGlralkykor CI-C3

alkyloxy: * indiatesi that & &arban atomvmarked with ancasteriskds Amasymnetric.carbon a
pharmaceutlgéasglliéac;)%@tablefe% %e)fgernc%bor.a solvate %hereoaf. .The_ gﬁresent mvenf'gli%n further relates to

the following 2) 10 23).  9) The pharmacettical Compasition Secording 5 17 tsaraim 108 Hethyloxy.

3) The phatfacsthieai Composition Heestdy vl 1) 6¢ 2y whereinsBy Anvimshagh bothihtehlorine atom.
4) The phamaaceniicab campasitaniaccording tompynong 0t o 3krwhereinR&is methyl. 5) The
pharmace%ié:&l)]composition according to 1), wherein B1 is methyloxy,and R5 are both a chlorine
atom, and R2 is a methg 6) The pharmaceutical composition according to any one of 1) to 5), which

. ) : . ne
is a thrombopoiti récEptaHAgUMiSE Ve Py FPRE DAL itcEutic CEMPBSHIGH ¢EBRARETS any one of 1) to
5), which isca {platelet preductioveregitatingtagent t8h Use of ancopticalhdaetiveseampayndeepresented
by the formyla (b); [ghemical formula 2] R40
[Chemical formula 1]
R o}
RZ % N ﬁ R6 (I)

04 RS
g

wherein R! represents a halogen atom or C1-C3 alkyloxy; R? represents C1-C8 alkyl;
R® represents C1-C8 alkyl; R* and R® each represent independently a fluorine atom or
a chlorine atom; R® represents C1-C3 alkyl or C1-C3 alkyloxy; * indicates that a
carbon atom marked with an asterisk is an asymmetric carbon, a pharmaceutically

acceptable salt thereof, or a solvate thereof.

The present invention further relates to the following 2) to 23).

2) The pharmaceutical composition according to 1), wherein R! is methyloxy.

3) The pharmaceutical composition according to 1) or 2), wherein R* and R® are both a
chlorine atom.

4) The pharmaceutical composition according to any one of 1) to 3), wherein R is
methyl.

5) The pharmaceutical composition according to 1), wherein R! is methyloxy, R4 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.



wherein RI represents a halogen atom or C1-03 alkyloxy; R2 represents 01-08 alkyl; Ri3 represents
C1-08. alkyl; R4 and R each represent independently a fluorine atom or a chlorine atom; R. represents
C1-C3 alkyl or CI-C3 alkyloxy: v.: indicates that a carbon atom marked with an asterisk is an

asymmetrig)cafg 4 Rharmaceuticalys acsentable saltthereof, asolyatesshereof. far manpfacturing a
medicament g%gg%uIatinglgﬁolatelggproduction. 9) A method of regulating a platelet production of a

mammal, dom I’ISIlna é%gmlnls?ér%?g an amount exhibiting a therapeutic effect of an optically active
compound¥epréstritedpyiandriepmtta PRI Hsmivalcfsmiedab ] tho iy muihérein RI represents a
halogen atoraiomOt-03.atkylaxy: R represents 01-C8 alkyl; R represents CI-C8 alkyl.; R4 and R5 each
represent independently a fluorine atom ora chlorine atom; R represents 01-03 alkyl or C1-C3
alkyloxy; * indicateg that a carbon atom marked with an asterisk is an asymmetric carbon, a
pharmaceutically ptﬁbleHsaIt eof or Q*éolyp}te thereof to a mammal including a human. 10) A
crystal of (SRE)3¥26 digHidrg-a-¢4- 2=Methyloxy-3-(1-
methyloxy@gpt?l)pﬁény HazoP2-ylcarbamoyllphenyl)-2-inethylacrylic acid having a diffraction angle
20 of a main peak of powder X-ray diffraction of 4.2, 6.4, 12.3, 13.2, 23,6, 23.8, and 24.7 degrees. 11)
A crystal of (S)-(E)-3-(2,6-dichloro-4J443-(1-hexyloxyethyl)-2-
methyloxyphenylithiazol-2-ylcarbamaykphenyl)-2-methylacrylic acid having diffraction angle 20 of a
main peak OF PowWder SRR Ettattion st # 801 C 55?%,@3%",’?4&% H 2% HEGrEELETD) A crystal
of (S)-(E)-F(26xclichioré-4-J4-i8k62, Z-dimeiybipropylexyptopii@2adently a fluorine atom or
methyloxyphenylithiazek2-glcarbamayd pheoy Lingmetaylaciyic acid, having a diffragtion angle 20 of a
main peakcotg)or\l/va %gnxl}lraykggfgva%ﬂon of %3..6k16.1, 21.2, 23154‘ and 24.5 degrees. 13) A
pharmacelifical cOMpPoSItion Containing: 46 an active Hgredieht TRE°CR St SHRa GHTikalY active
compound2sscaéfined it dhyrepk artbrts 129repeferysel vhphmimmeantitaiyractdptable salt thereof,
or the crystakaf-aisglvate:tberepfodld)ifhe pharmaceutical composition according to 13), which is a
throm'oopgjeti t ist. 15) The.pharmaceutical composition according to 14), which is a
platelet pr%gel%%%q}e%%glga%%%ﬁgsggég E%%ﬁgepgf fﬁlﬁéﬁfsglaarg Iélln%%(i%mapnli}%nn of 10) to 12) for
manufactufiiy A HietRate AT th gt S plEerspsrotuetion: of 7r AntistarstiFsgulating a platelet
productioncofr@ snammateccompiisinghadinmnisteriig an amount exhibiting a therapeutic effect of the
crystal as gefingd.in any.enef 10) to 12) to a mammal including a human. 18) A crystal of
(S)-4[2-methyloxy-3-(-methyloxyheptyl)phenyllthiazol-2-y1 amine having a diffraction angle 20 of a
main peak of powder X-ray diffraction of 1§.3, 17.7, 18.2, 18.5 and 23.1 degrees. 19) A crystal of
(S)-(-)-443-(1-he xyethyl);2-ngethyloxy ph@HynE iazol-2-y1 amine having a diffraction angle 20 of a
main peak R pt actién.ofRf2.5, 13.0, 13.6, 16.4, 23.0 and 24.3 degrees. 20) A crystal
of ethyl 3-(45g;ﬂboa<y-2, ichlorophenyl)-2-methyl naethacrylate having a diffraction angle 20 of a
main peak®f 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 (I), a pharmaceutically acceptable salt thereof, or a
solvate thereof as a platelet production regulating agent. 22) An optically active compound
represented 5y MeoFATIRETD satphfsri et ally Geéepribieosalt kharest sora Solvateatbregulating a
platelet préduetiosse 23) The o pticalRractivercampound aceardingdendd) 0r 22 wapharnaceutically
acceptable, sailiherent.or -sglais ereplewhareIn e [ meliviony. At Thgonicaly actve
compound according to 2I) or 22), a pharmaceutically acceptablé salt thereof, or a solvate thereof,
wherein RA“ARCFR CBRTHOHH & EHIBTe?at6RE 25 P FHE BPHCANYF 4etibeicompotmd asétiding to any one
of 1) to 3),aapharhaceutidally dcoeptablessaltithereiody arm-solvalterttieraf, wherein R6 is methyl. 26)
The optically) actiy %mp%n@pgc&rglggcgqogg.)4_@4pMQg%ggy§@lylacceptable salt thereof, or a

th a

solvate thereof, wherein R] is meﬁrgxfoxy R and R6 are bo

methyloxyheptyl)phenylithiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid having a
diffraction angle 26 of a main peak of powder X-ray diffraction of 4.2, 6.4, 12.3, 13.2,
23.6, 23.8, and 24.7 degrees.

11) A crystal of (S)-(E)-3-(2,6-dichloro-4-{4-[3-(1-hexyloxyethyl)-2-
methyloxyphenyllthiazol-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.



chlorine atom. and R5 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 bregjine atam, oF a9)-iedine atom. Adldoring gtem.-aichiotine atom, and ahyremine atom are
preferable.  Herein, theé'flkyl" includes a strali? ranched onqvalenig lﬁydrocarbon group of a

tor
carbon nufBER B P S M EXEHABRS iR CTaHE RSty Eé‘i‘ﬁ@l,zhr-rber%}b%/?% propyl, n=but§l”isobutyl,
sec-butyl, teftdmatybmapetityl) isopertyl, rrespentyly divekyla iseHeagltinchelptyl Enldetyl2drthedike.
Preferably, Gh -£:6:alkylis exemplified Further, CI-C4 alkyl is preferred. Particularly, when a carbon

number is gigsignated; atkyl. 12ving.a garbon.aumber i the RUMBEL A0G8 2 MEAll,. ., Higrein
examples of “alYIER 1REIUHE metiyloxy, ethyloxy. Tepropyloxy. isopfopyloxy, n-butyloxy, isobutyloxy,
sec-butyloxiye tertisatiiceyive-pentieRy, 38 6pERAoRy2 2L SRt fokY), B-Pentyisx§ HtAERYoxy,
isohexyloxyh 2rhexadoxya 8y hexdoxie n=hephdaxy, oratlyloxywal the likev Reefesably, CFCS a]kyloxy is
- exemplified, Furthen, Cl.G4 alkyloxy is preferred, Rarticylary) a.63than dumberis,designated

"alkyloxy" having a carbon number in the number range is meant. [0007]  Herein, in the chemical
formulas, &¢&MIeA a8 Ynarked with " means an asymmetric carbon. A compound marked with "
means an optiCalisomean avhich:absohites configuratitn ofaldarhdn ditdsmembarkeet withdtisiRn
configuratiggggﬁgig%njég%ation. For example, an optically active compound represented by the
formula (1) ingcludes an optical isomer of R configurati?n ((1:0-2];)% or an o?tictal isomer of 11
configuratiof (K83¢ 1) e Rdaitat sehntl4r 2fe00s) © oeteittt & "PAtIE prodiction regulating
agent" includescamagefitrfoembrihidity pleaebio ododisetase accompanied with abnormality of the platelet
number sugh)as thuomboeyiopenia fthrginhosyinpeniaiafier h-ematopoietia stennmeell transplantation
(such as bone, marrow Yansplaniation) and the ike, thrombogytonen,a after, shemiegl hetaey.
hypoplasti¢ arrrllérrlﬁlsa,errh%ﬁ)ndyglﬁ%% i?:Xs.y}n1 rome, aco weé %hrombocytopeﬁfia such as |d¢iopathic
thrombocytapenie pliffure 8t the ke Bohgenitd tireMbBéftopenia such as thrombopoietin
deficiency agdAhe Jike virus prE:RaRia (speh( asrhepalitis G ant the diKe)h otherhepaticrdisease
(hepatocirtosis)) andifhe like. For.examnle, (he aggnt.canhe,used for;ealing,apd/gppreventing an
abnormality of the p atelet number due to administration of an anti-cancer agent for homatopoietic
organ tumadr -Solid tisit ot théekeeswWhen the platelet number is reduced by administration of an
'anti-cancer @igent;ithe lageai-cant he- (Iseekadayir8ating ageht and pivher Itdductichsihahernslatelet
number dug to. administration, of an aptheancer.adent is pxpecied. heagentcanba usedasa
preventive. When platelet reduction is expected at cardiovascular (such as heart blood vessel) surgical
operation, ﬂ?eGagl@nf’c%i%eo%n&s?e“dga%eérﬁ’?érapeutic agent and/or a preventive.  Herein, the "platelet
production i®régetated ifictbdes-(tinoreasedrs theldecvehsed bl kb nbmbidre 2y nntenadce of the
platelet numherwhich.will he gecreased, and.3) rrduetion-in 4 decreasing degress of thewplatelet
number. [00091 A pr ferabile suhstituent group of it' to 1(.2 of the compound represented by the
formula (1) & r&préseAtsa’sy” (F8FT6°n). A compound of a possible combination thereof is preferable.
Rl is (la) preferablyraihalioget stonror S kAo tib)htofe profefably BIIBHITE M6/ Or
methyloxy, apehied maesteferablyy methyiexynR2ds £id) preferabiy GhCsalkykand (k) sante
preferably Cl-C6 alkyl. is (If) preferably CI-C8 alkyl, and(l 0 fer -CQ ., R4 and
RS are Dot e S B (e B B e e
preferably &cRIUHRte R@ntherer 98 pohraterablieereanak PHHERERARIABRY, (Ik) more preferably
CI-C3 alkyl andH¢1)pnesh peeferabbmpeihyl accofdpticab rotation Of anvbpticakisomelys (Im) preferably
C0or0, andcé'ef‘g%ggoggeseﬂe{%f? b G- 10000 ondo.aedilion. asithe. aplaaliyaetive compound

representea by the formula (1), the following optically actlv% comgound is preferable,
24) The optically active compound according to 21 , a pharmaceutically

or 2
acceptable salt thereof, or a solvate thereof, wherein R4 and R® are both a chlorine
atom.

25) The optically active compound according to any one of 1) to 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



[Chemical formula 51  wherein Me represents methyl; *indicates that a carbon atom marked with an
asterisk is an asymmetric carbon, [Effect of the invention] [00111  Since an optically active
4-phenylthiazole derivative having a strong thrombopoietin receptor antagonist activity exhibits a high
oral absorpahility.or{and.a high; inyiveactivity, and has a high safety, a pharmaceutical composition
containing[ 6%% § ptically active il-phenylthiazole derivative as an active ingredient is useful as,
particularly; a platelet production regulating agent. In addition, a crystal has a high stability and/or a
high purity, andl&na meemrsidteasas e mighiStability sdnedthelpare dsefiltprodidinga
4,-phenylthiazele serivativeaed{or praducing ia pharmacentical.compesition {0012} wide optically
active compo Qg ggrg{jel fg{rgrlljla.%? gﬁ(‘ezb  synthesized by the following production methods A to F and
the like. Production method A‘f’é emical formula 61 wherein R1, R2, Rs, R4, R, and Rfiare as defined
in 1): R7 and RE #id e ifdepstdeing derotind disime 3 omirf RIoRE 81°4h fobiAB Btbm; R9 is a
fluorine atatang ehlatinelatoatoar. a Aramins atomh R i3 16HCOatkyl. sl a compoundorepresented by
the formulgrgpﬂaa%g‘starting compound, a commercially available product can be used. A
production method A is a method of producing an optically active compound re resegted by the
formula (1) fron?%‘&edmﬁgﬁnal]‘éﬂ)ré%ﬁh%‘?f B}fﬁ’i@%ﬁﬁ G eI RPSE LB 1 TR HIRER step. The first
step is a stepuof tfeatiag thencarhpouhd teBresEntecb by tihelfotmuletilf). withylmagresium in a solvent to
Ef;%uljg?i%rggaﬁ% @gg%nt,iag%ggﬁgfeg)mwgagem ﬁfyi,thlapggegnqg@pempr,elsb@w&qh ?yﬁhe fo(r}nllltél)a:
erein R."is as defined in 0 ce a 0 represented by the formula :
Relative tc\)ﬁl ie lcé?ﬁ}ﬁ%}ffr%drlrélﬁrpet%’n?é%%)}t %%%r&lr}r%uela g% N m%%ﬂ ’s%@n‘é(?a%\] }gﬁs’sg}aegip%l%]etcc{) 2 mol
equivalentBuaii the térhpbarid yeprésented Bythevforulh R CHO ¢an Belitsed at 0.5 to 3 mol
equivalents. Asihe solvant tatrakhydiefunash andhe dikew.aanr hansed - Ankeactiopemperature can be OT

to a reflux tem%g(%u{,e e(g(fa?‘n% el\s/eo t*a%ﬁ%%{zea}diﬂhém%% }%?, %‘t%}?o;f% D}Q&@p}floxyhe second.step is
a step of alkylatin the compoun represente(ﬁ) the formula (IV) by using an alkylating agent in the

presence ST BPASEOH pRodUECH e dRpYEHEPE FESERtEW By HREHBHHTR VY BEHIE to the compound
representesoby e formuta (tv)yibeyalicylatingoagenttcanibeyusecthat Q& 10 2 meyleguivialents and, the

base can he used,at,0,5 t0 B mol.equivalents.As the sobent, NLA-dimethyliosmamide, tetrahydrofuran

and the like can be used alone, or b mixmq them. As the bas%, sodiym hydrideB sodiurth%/droxide,
potassiumeAGEIBNE pofdsERim carbdrmate Lesiim ebishate ANH HE ke 2EATBRUREE Aidne, or by
mixing theim dAsreactioh tetperatube Cal beal®R tovantefiux térnperakaeohassolvertoand a reaction
time can bg §e%to 12 hours.

Herein, in the chemical formulas, a carbon atom marked with * means an
asymmetric carbon. A compound marked with * means an optical isomer which
absolute configuration of a carbon atom marked with * is R configuration or S
configuration. For example, an optically active compound represented by the
formula (I) includes an optical isomer of R configuration ((R)- I)) or an optical isomer
of R configuration ((S)- ).

[Chemical formula 4]

R4 O R4 O
T X H H S \I H
= M ] 6
“ww;@“ PeUu oy
. 1 \d
5 R o R
R¥ (R)-D R? «(8)D

[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



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)-CE12-R9 (wherein R2 is as defined above; X is a
halogen atorm) 4ol produce @ compound representad hydhefosmulad Vhe Relative to the compound
represented hy.the. fesmula, ' I [ ride can be used at 0.5 t0.2 mol
equivalents, agd thg@ c?ﬁpo%%ﬁ’%ﬁ%ﬁﬁﬁ ?ﬁéq%?r%%%égllgzgf%ef?iaz-8(‘/:‘96355)3('8(@5/%%31@in R9 and X are
as defined ZB6VEY or tRE Y5 Fh G REEHIREILoIIsME) foM | ik TBFam RIS eReaETIRBEP 4BV, Me is
methyl) canariset isdid at @ Eeto B rhoheguivalents nis thehsolvenbibtradiydrofurtin ardhedikelean be

used. A reagion:tepecalite can e Qlentg aralux famperatuts of A.sqlventand.a gaction time can
be0.5t01 ho%s. Tge fO)Lthh gt&pe i§1§1e stefpoof reactiggétge compound represented by the formula 10
: T

SLrhOsS SpOUR répredeite By thE Yot Bidtve to the

(VI) with thiourca in & So .venatnto produce a compou
compound¥epraderted Byatie forrnalaiiy, chidereke tantrewosed ano B widhmoiteguivalénts As the

solvent, methanohcethanek propanekdseprapanakangdthe ikecamhe used.alone, Grby,nixng them. A
reaction tem&%@w{g&g& he ZCAC te% ? 3geangrgl(i;lelmpaetri%l'glug of a solvent, and a reaction tune can be 0.5

: ! a1 At .
to 48 hours. The fifth step is a step of reacting the compound tepresentad By the fBFFUIA2 (VI with a

compound fepreSéhtRd sy e Rt andXY BBtaiRdHciica Prddactictetbthion Bitd préduce a compound
representediiyrtherfoimuld §X)a The presentstep:can Le-conduciac by usingthe same method as the

method describgeJo theyiuyth, sieR ol A methed, et iniernafional PURlicalion WO pO0E/014561.
The sixth %e%s a step of producing a compound represented by the formula f) by hygrolyzmg the
P

compound reprESERtad BYARR fORRAR R0 A%58IvEMt BthRsprede At SRS TRAI K BRRdYRARF by using

the same methoehay the method describe in the fifth step of an A method of international Publication
WO 2005/014581yein, the gampaund ahlained in ganhsten can bs isplated.apd pyrified by a general

method syggmae%s?ellécgl%%ﬁgtolumn chr%matorgraphy, re rgsta lization, and/or distjllation. Alternatively,

the resulting compoun & AIS0 188 iR & hextreaktibR WitHoUP Biviatiol "Wk the compound

can be also u_seda In a next reac
obtained in&4ekreten s 3 raednsidosormpotatde msplienihe adtie cbrtgetindtisebtained by column
chromatodr@apley using a chiral column, and each step may be also performed using it. Production

method B [Cheﬂ‘lﬁ%k@&@l@@uﬂsﬁﬁuen 4&&%00PRR§0(%)M the compound represented by the

formula (I) is represented by (Ia) to (In). A compound of a possible combination
thereof is preferable.

R!is (Ia) preferably a halogen atom or C1-C3 alkyloxy, (Ib) more preferably a
fluorine atom or methyloxy, and (Ic) most preferably methyloxy.

R?is (Id) preferably C1-C8 alkyl, and (Ie) more preferably C1-C6 alkyl.

R? is (If) preferably C1-C8 alkyl, and (Ig) more preferably C1-C6 alkyl.

R4 and R® are both the same, and are (Ih) preferably a fluorine atom or a
chlorine atom, and (Ii) more preferably a chlorine atom.

Ré is (Ij) preferably C1-C3 alkyl or C1-C3 alkyloxy, (Ik) 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 (I), the

following optically active compound is preferable.

-3



As a compound represented by the formula (VIIl.) as a starting compound. corn morcially available
product can be used A production method B is a method of producing a compound represented by
the formula (IX) from the compound represented by the formula (VIIl). The compound represented by
the formulacflXhissubjested ko the fifth step of a produ.ction method A, and is further subjected to the
sixth step, thereby, the compound represented ha' the formula (1) can b prod ced. The present step
can be conducted by using the same ' S

method of International li t| J ntal e
isolated and’purified by age etho such as [ 0 )| UAd
and/or Alternatively" e trng 1qgrnpound cafibe also usegorhomt reaction without purification.

Production method C [C emrcal formula 81 wherein lit, U2. P), R4, U6, and Et6 are as defined in 1)

PO is as defined in progd: e AsAsithe compounehrepresent fiormula WILD as a
iuced By a-pr - U8ed. A production method
pound represent y ormuta (7) from,the compound

starting compouneéiec

C s a methed i >

represented by the form(ﬂia(AQVtk) i the first step and the‘%é%n&ét@ ' The compound represented by
‘ [ Q obtarn the compound

represented by the forryla W

production N‘?eﬂﬁbg}/gz\c@@ﬁ)o

compound repréerite Ef%tshjso F

obtained in eac
chromatography, % i
used in a next reaction without patification. When the cofﬁp%\ﬂnd?é@tgrned n each step is a racemic

(X1) carr'be obtained by reacting the
e corrtpgzm,gldr@@resented or the formula (VIII). In

compound, an optrcally actlve comppund obtarned by column chr 0 hy using a chiral
column, and each steprmay berals dy D [Chemical formula 9;
wherein Rl and )& tefined i d RS arglag defined th a production method A. As the
compound represen -o'-“ (5 formtra arl as a ¥farting co(@tp;@grggc @O@gmmercrally available product
can beused, A produ&tron Fethad D |§ a method of producing the optigally active compound

the second sjg 0 3 g @ cof the productrone it Sthé”optically active compound
represented by the formula(}) camhepbtained. MEhe firstsiep isamstep of producing the compound
presented by the formula (TV) by tgeating the compound represent d by e formula (II) with

magnesium in a solvent to produ
represented by ﬁéﬂ&}&u@
Me

me (C-13(A) or C-13(B)) (C-14(A) or C-14(B))
o |
| N M y N N Me
M 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 vivo activity, and has a high safety, a pharmaceutical composition

8



defined ase) or the formula. R2-C(v0)-N(Me) (OMe) (112 is as defined in 1): Me is methyl). Relative to
the compound represented by the formula (In, magnesuun can be used at (.5 to 2 mei equivalents,
and the compound represented by the formula: R2-C(=0)-X wherein R' is as defined in 1); Xis as
defined as @hoye brgthe-fopmtday Rt GL=0)hbUAIR): Qs Mok wherein I 'ds asidefingd-imdyNe is methyl
can be us St | equivalents., As the solvent tLtrahydrofurnn cr the like can he used A
reaction trﬁ%ﬁér%t%r’& ggﬁcﬁlga 0-0 taopa?:t(':eb_l 13)? lf@%nuﬁélr%r%urreeg3?%1§.%ﬁ/%eﬁl%i'm§%§§%elfﬁ’k?octf ss.tal The
second steffis LS Gr HdyihATEHIE-PeiGRImy HE cOrpBuT Yepredaifdd by tHeanHulaYH with an
asymmetrieréduetive reageritin @ solvent toproduee: hezcompeundirepiasantedbydhe formula (1V).
By subjecting, the.compaung.represented by the formula (111) to the third step to the sixth step of the
production[ng)etléod A, the compound represented by the formula (I) can be obtained. Relative to the
compound Peﬁlz sented by the formula GM, the asymmetric reducing reagent can be used at 0.5 to 2
mol equivalents! sdhiacsdlvent; toluenes tettaliydroforanianditherdike eamtbesuseédbaldne, or by mixing
them. As thei asimampmetic iaductive Jeaoent RrEBS af.the like can he used. R-CDS is an optically
active conlpg)%gtregres%gggd by the formula: [Chemical formula 101 C/E4 Ph N-/  fl-Ph 2-0 Me/
wherein Me is metlﬁyl;nﬁ?h IS pﬁenyl. A reaction temperature can be -20C to a reflux temperature of a
solvent, arl§aeraieidPrimEdn he 0.5 to 12 hours. The compound obtained in each step can b
isolated and putified by a general method such as silica gel col chromatography, recrystallization,
and/or distillati AIterp,z;u;ixte.lgtﬂzh%2 campound caﬁ?%@\u‘%ed in a next reaction without
purificationkRProtluckon riethyod {C Ne ical foRin1EecomBerein Rang: Ft, aremsdefined in 11 ifti 1

Oproduction method A: RH is a bronfie Bitom or a iodine &om.
i) av V)

(
RQ\KQY\ Rz\T/@\&Nﬁ/ NH,
e
o R S

*
RQ
O R' O Fourth step _,.~
(VD

RB/ R
(VID
R4 O 0
R
A o~ .
HO R® R o 10
RS N o~ R
O H
(Ix) RE NN R
3 \ RS
Fifth step e ~0 R’ S
X)
¥ g
AN
- ﬁ i OH
.- Q s
Sixth step o g \ 37/ 0 R
RS

wherein R!, R?, R3 R4, R5, and RS are as defined in 1); R7 and R8 are each
independently a chlorine atom, a bromine atom, or an iodine atom; R® is a fluorine
atom, a chlorine atom, or a bromine atom; R10is C1-C6 alkyl.

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

A production method A is a method of producing an optically active compound
represented by the formula (I) from a compound represented by the formula (II) via
the first step to the sixth step.

The first step is a step of treating the compound represented by the formula (IT)
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As a compound represented by the formula (KID as a starting compound, a commercially available
product can be used. A production method E is a method of producing a compound represented by
the formula ()CFO from the compound represented by the formula (XII.) via a first step and a second

step.  ThefirststeRis.a.5teR afipradysing a.cemroungd.represented.y the forpyla X1EQ:by
diazotizing theﬁqompound representeo(li y th fFormulla _(X!)l):\%léhqs%dlum n&gnte ina %olvgnt in )the
presence of R AT REARING BRTS SHitR ARy T A FTAIE Ant 620Ny Sis ha restifing %gﬁﬁpolﬁnc}. Relative
to the compouaneirepresemted:by therformtdd Px|te Sodiurrnitide can be used at 0.5 to 3 mol
equivalent%aeaalﬂxaglkxl ﬁgry@tgé@m b@p&&@%@é(@@tﬂlg ﬂ?ﬁmﬁm!?ﬁﬁ%ﬁgﬁm @é}lvwmgacdazokt)izationd
acetone or the like can be.used. As the solvent in ozonolysis, dichloromethan theJike can be used.
oot e e s L e e e e e
temperature® ofs S6ivent tandra redietigretiiie can be 0.5 to 12 hours. In the second step, using the
same methodwas aqpedtctionmatbed B, hecompound sepresented by the formula (XIV) can he
obtained g earnpnnd ispresenied By, ihe formuia (il [he.garunoUnd ehteined Jogach step
can be isolated and purified by a general method such as silica gel column chromatography,
recrystallizﬁﬁ‘b?lF%ﬁ&%P'8i§?ilf%i}b?ﬁr,&iternatively, the resulting compound can be also used in a next
reaction without purification. I.Cheniica :(0 iva 12] 0 P'i0 Eeliii IN(X-rv)R2N step"C)1'S (VII)(X) wherein

RiR3,1.1', R.5 angR531% asfefineddp bi Riisasdefined.npa.predustion mengdA; R .is.abromine

atom or an iodine atom. As the compound represented by the. formula (V1) as a starting oompo and,
the compo&lnxi(ij BFo‘difé‘éaﬁwﬁg%PéHthﬁéﬁ%&r%a R e T B 0Ll & f)?d)(fﬁ(}‘:{l(%% amcgf%%uf—‘gs a method of

condensingehe sompbundheprasehtédby the formula (Vii) and the compound represented by the
formula (XIEVQtl)H%ipEO?JL@% }Ja%@mﬁ?é@@erﬁwwe@%%@%émf@rma;@% aﬁxmubig@ga%%@rpom |00undOI
represente the formula (X) to the sixth step .o roduction met the compound represente
by the form%léy ?F;hi%%%%gb éxi? HLS?WS%?éEé‘rﬁdst%%%éﬁeb% %gﬁdlﬁscetgg @/ ?J%?n% rtrl)‘log same method as
the method @&S&ited in the second step of C method of International Publication WO 2005/014561.
The compounchebicined iN eaehhsiep Famberisolatecd andi pafitied byatgensrakmebaadisiich as silica
gel columnagprgg%@tggrgggxg regrystallization, and/or distillation. Alternatively, the resulting compound
can be also used In a next reaction without Purification. Alternatively, an optically active compound is
obtained b§*& SRR Eh B Jraphushit S RRaT CERfmpe AR BRchY S5 fitay BE HélBrmed using it.
[0013] Regardingattre aryistal of te opticallylactike comipousyd representer byxthe formula (1) produced

by the aforgmentioned.prodyuetion.methods: the, arysial ot dhe optically.agtive.ecampeund represented

by the formula g,\/ll)%.and the crxsgatl 01f2tl?le compound represented by the formula (IX), a X-ray
diffraction PREEIRTCAREE BhiSined By pOWESE X-ray diffraction. Since the crystal is stable is easily

handled for performing the above production steps, or producing a pharmaceutical composition
containing, as amactivedngépdientttheopticalyaniivecqmprundyepeesented dy tedarmta (1), ana
has & N RHIS ALSE SOGLELSLRiadIcI A ANITBeled Colpasion, BRoRrding the
crystal of the optlcgﬁ ctive’compound represented by the formulaa(l ,t%ne c(r]gféta of the optically
active commfﬁalﬁe%%%ﬂ@& By ihe FOrmAanants preseryetabbithee KoRtpBuR 1 EpHeSEiEd by the

formula (IX)yiseXetayrdifractiofinpatteisve; X is a halogen atom) to produce a compound
represented by the formula (VD).
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®-CH;z-C{(=0)-X (wherein R? and X are as defined above) or the formula:
R9-CH:-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 to 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
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is shown in Examples 3 to 5 described later (X-ray diffraction measurement. cm vacuum tube Cult
a-ray, tubular voltage 40 Itt, tubular current 40 mA or 50 mA, dsin 0 = nb En is an integer, d is spacing
(unit: Angstrom), E) is diffraction angle ion These crystals are characterized ny values of each
diffraction angle or spac, [0014] Herein, examples of the "pharmaceuCically acceptable salt"
include salts with alkali metals (such as lithium, sodium, and potassium), alkaline earth metals (such
as magnesitnw ahdcalcitm ) nammienitng organie basesanddarninesacia,dorsalts iwithirrorganic acids
(such as hygrochloric acid, hydrobromic acid, phosphoric acid, and sulfuric acid), and organic salts
(such as ac?tic. acid, %itric acid, =led acid, fum.aric acid, henz d@s%ﬁs‘onigezga}cig, and p-tolyenesulfonic
acid). Thes® LAl Cal A& BHRIEE by REFMANY performed methods. Hetels: the "Solvate™ includes, for
example, @ solvateanitreaamorganic solvent, a hydrate and the like. When a solvate is formed, the
compound may be-caardinatedwith @an anbitrakilyRumber of solventnmoleckles: {0015)d The present
pharmaceaqtiggl com l%§i;i9n gg(prilpits excellent thrombopoietin receptor agonist activity as described in
Test Examﬁ)les’ des rled)\lla}%r, and can be used as an agent (platelet production requlating agent for
morbidity Gf*aasionR deessa tEEe SitbaniEd With farf ABRCARARKR B the plateiét HuAtber such as
thrombocytepeniatiithy emboeyiapenia alierhematopoietic 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, canenital thBriibo&ViBpaniz SRR géetﬁ?gr%%uongofee |ﬁe§8ﬁ5?ed$1b€§/%ﬁ Cfﬁrg‘f?lge, virus
pneumoni@ {Suchtas: lve patitis € mndettte tikeyy dthef hiepatd disehse the patd ciFiiasiad) and the like.
The compgsitien can heddsed fosdreating angiesrevertinganrabnartrality of the platelet number due
to adminisgration, of, an. anti-cancer AgRNL IO, DemAlopRIalic.Qrgan iymor. selid simersetdhe dike. The

composition can be used for treating and/or preventing thromhocytopenia at surgi peration such as
cardiovasBulZi < &tdth {Eich 42 et Bisba vESEEIy 6P TR TIRE A8R/hén h“eB ?)‘?é%eir;gt%gharmaceutical

composition is administered to a human for the Purpose of treating the above diseases, it can he orally
administered asHpowgders:granuless tabletsqd capsuies; pills, soldtions: atdhe Jikee dscanbHeélparenterally

administeted s iegiablss. stippasiteries. danadesnal ahaqrbing pognis.dahalation or the fike. In

addition, an effective amount o present compound is mixed, if necestgarxr,ev%%%hgcr%aceutlcal

, P s
additives SUEHPAS BXERTIENE bidrst Waithiny A58t M aramegrating §ents TabHEantE “or the like
which areisuitablétior its désage foethothefébierzepliarniebliticabprépartiondai be obtained. In the
case of injectables, the compound together with a suitable carder is subjected to sterilization treatment

into preparations,, ., A dose is,different dependang.on the stage of a disease,an.ad:migistration foute,
an age or a weight of a patient and: when qrally admlnlgllgéelred to ar;u? ult, is us %Ily 0.01to 100

mg/kg/day”prateraiy 6502 5 8 nigIRGIRIS) T HtEr préferabis 0’650 BHgIkGIday: [00161  The
present invertibriiwill bé Bxrplaitieelin hore deétaikbeionoby heardfEkampies dhd T&st Examples, but
the presentinvertionis nop limiteg: theretwnkn Examples,the fotowiig akbreviations are used. E-CBS]

Optically agfive comuaund represented by, the formulas, [Gbemical forpula 8LPh Ph 13 0 Me/ wherein
Me is el; Phis phenyl. Me: Methy DNIIg: N,N-climethylformarnide TEIF! Tetra% dro%uran

Dimethy fGHHARRIEE PR Bt preE<Ue iy ERformatogFaphy TEXaMBIEST using it.

Production method B

[Chemical formula 7]

R4
CHO R0
Ho M e R
Y RS First step Y\//\Rs
O

0
(VIID) IX)

wherein R4, R® and R are as defined in 1); R0 is as defined in a production method A.
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Reference Example 1: Synthesis of (RS)-([E.)-3-(2,6-clichloronl-{4[[2-methyoxy-3-(1-
methyloxyheptyLipheryllthiazol-2-ylcarharnovlleehenyn-2-metnyl acrylic acid 03-E IChemical formula
141 T-Pc) N. 21Br4 Fourth step OMe Me' Fifth step A-1 H Me ' Me'd-) ame B-1 First step:
Synthesis of (RS)-2-bromo-6-(1-hydroxyheptyDanisole To a THF solution of 2,6-dibromoanisole
(20 g, 37.6 mmol) was added Mg (0. 90 , 37.6 mmal), %? the mlxture was heateg and stirred at 40C.
Under ice- céﬁlrhéoﬂﬁ%%ﬁ‘é?’(i?e?tﬁd 4‘1 e {5p WHE é% o4 Hr8pWisE AGBBUS Ky drochloric acid
solution was @dded-tolthe redetion mnixture cthid wvaseektracted with ethyl acetate, and the solvent was
distilled off to obtaip-8:9%@Haf @ coempaund. (L NV ik(CBCI3) 8 ppimipbidhl +Fpd8sfmibll) K35 - 7.38

8n851H()) 9700 m(t 11 Ie%fgﬁ(f)s 9@00%]]9911(9& § ??e(s QEH() k;lvzge_ ébr%%m\%%ﬁ) ]ng Eérn%%ﬂm 811),

Synthesis o
CELS)1- br6ﬁ%ezeﬁ{éﬂﬂwo%%g(ﬂ%&ﬁ%ﬁhﬂﬁ%%h?éHée(%th step of a production method

A, and is further subjected to the sixth step, thereby, the compound represented by
the formula (I) can be produced.
The present step can be conducted by using the same method as the method described

in the second 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.

Production method C

[Chemical formula 8]

R4
CHO
HO R
6 K w7
R2 N NH (WII) R23k A N N PZaN
w/<J\(\‘\7/ 2 - 1 1 \ \7/ RS
3/O R’ S First step RB/O R S O
(VID) XD
9
_ ﬁ)k g
P R2_* SN l NYH RS
5
Second step ?/O R \ d o R
RA_
X

wherein R}, R?, R3, R4, R5, and RS are as defined in 1); R0 is as defined in a
production method A.

As the compound represented by the formula (VII) as a starting co urn

compound produced by a production method A can be‘used. ;

A production method C is a method of producing the compound represented by the
formula (X) from the compound represented by the formula (VID) via the first step and
the second step. The compound represented by the formula (X) can be subjected to

the sixth step of a production method A to obtain the compound represented by the

formula (I).



(RS)-2-bromo-6-(1-hydroxyheptvOanisole. (1, 5.86 g, 17.8 mmol) obtained in the first step and
iodomethane (2.0 g, 21.3 mma were dissolved in THE', 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). NAIR (CDCI3) 8 ppm: 7.46 (6.,8.1 Hz), 7.33 (d,
111,J=45Hz,), 7,02 (t. 111, 3= 7.5 Hz), 1.52 ((Id, 1H, 3=7.5Hz, 3 = 1,%Hz). 3.85 (s, 31-L, tL2l
(s. 3E), 1270 1 BO{ Bri6'84' 600K 12 "5 FRird SieSythesis oF (s dporr 107
meMbyiexy(Eemethyloxypeptypahtnylietianbne (8} (XITox PH Ybselutiorhof (RS)2E-bromo-2-a e
hvloxy-3-(1-methyloxyhe:ptyd ) lenzen :6:3 9u20 mmob-ebtainediptheisecons: step was.added
dropwise 2I\{Oil;s?%{gwyﬂ§gnesium chloride (20 mL). 2-Chlore-N-methvloxt'-N-rnethvlacecamide (5.5
ar..) was added t ereto, and the mixture was stirred at room temperature. To the reaction solution was
added :mucous hydrochloride acid solution, followed by extraction with ethyl acetate. After the solvent
was distillediafthecresidlue: wass plirifiedsby: silica gel echrematageaphyntoetbbiain 2:8Q ghpfacompound
(9). NVIR (CI0GT) BOPIY £,58,37.61 (10 A7 3.5 L S0 10l 8257 20, QUL 2350 211 9 =
20.8 Hz, 15.9 Hz), 1.54 (dd., 1H, U = 8.1 Hz, 1.8 Hz), 3.78 (s, 3H). 3.5 (s, 3H), 1.14 - 1.77 (m, 10ET).
0.84 - 0.90 (WGF@P@ Fairth step: Synthesis of (11S)-4- 2-methyloxy-3-( Inthyloxyhep Dph enyl tl zol -2-
ylamine (A-1)  (R8)-2-chlore,-1-[2-methyloxy-3-(1-methyloxypeptyl)phenyliethanone (3, 0.28 g, 0.89
numé& obtainggh in,thethird step and;thiourea (0.40.0, 0: 89 npinct were dissoled inethanal@and the
solution was heatedca*nd stirred. To the reaction solution was added an agueous tslﬁ%rigged sodium
bicarbonate $6ilition; tolfowed by extraction with &thyl acetaté. Arer the Solvent was distilled off, the
residue was flififieerbyisilicee gef elitometography wrobtais 0. 28 §il bffaléamisGaRa (A Lo §MIt (CDChi)
8 ppm: 7.75 fdelsiddtbind =8 Hzs of Brdz)udd3¢b (deh shi =l B 4425 8,512, rhkBm c k91{fp dublg 35 7.5H2z),
7.08 (s, 1H), 5.41 (ars, 2H), 1.57 - 1.610m, 11-1), 3.65(s, 3 - in.10H), 0.84 -
089 (. 315 i By et TR B o e L
methyloxybeiftiPRefylitRisEot oLy IR AF NG UMY FimEthy tacrylic acid (B-1)  To a DIVIF Ku
miL) solution of (R8)-4-(2-methyloxy-301- methylomiTheptyl)nhenylithiazol-2-ylamine (A-1, 330 mg)
obtained in the fourth step. gthyh 3-(4-brome-2,6-dichlorophenyn-2-methylacrylate (4, 338 mg)
synthesized jn Reference Example 18 described later, and dichlerobistriphenylphosphinepalladium (42
mg) was addéed TRy ISHIHE {0 56and the mixture: was stirred at 850 for 16 hours undei the carbon
monooxide. atm re. The reaction solutiopAtrgs added to water, followe extraction with ethyl
acetateThe org@i er vT/‘aE‘sTV\@‘ts'ﬁ’e'd with A% washed.with ar’ aq ted sodium chloride
solution, and%lriedRZO with mérﬁnse%?um sulte.FAfte?the sohitent was di tillegk off, purification hr
column chromato r?phy (hexane ethyl ace atﬁ ? 4 1) afforded 540 mg of a gd. This solid was
dissolved in THF {3 mid, methanol (3mL). an %1% molIL sodium hydroxidegg eou s solution (3 m1,)
were added, and the mixture was stirred at room temperature. The reaction POlution was made acidic
with hydrochieric-aeid: fall ©Owedrby extraatian with ethyh adetate. akhé=Grganic layerdvagonashed with
water, washed, with an aqueous saturated sochurn chloride. solution, and dried over magnesium
sulfate. After the solvent was distilled off, recrystalliz,ation with ethy| acetate afforded. 370 mg of a
compound (B*1f R &f\mﬁ(ﬁsﬁffgéea%)tedpwhﬁwaﬁ%,@Y S 8998 8N POl 11E4 3 = 2.1 Hz,
7.2 Hz), 7.72isp eI {12141}, @b $4z) b7.24e47.33 Km, 2H), 4.55 - 4.60 (fri, HE, 3.62 Ks, 3H),
8-16h(so,I 3112; 1-6%?@@&9&0%-%%?%&6@ (m,, _m]egﬂrb-g)oppqggtg-ﬁz Iémci %Q&@;%lémAHmz' m@lsilge
method as the synthesis method descriheci in Reference Example 1., compounds, (A-2).to,(41-16),
S;t_lfgjﬁj %ﬁg % %y%y t fgr ‘%a (l(IA;

and compouhti (82395 10°6 Wetd SYnthediu&a° RUTERRE ERARIBIE S SyMtResid s
(IitS)-(E)-3-(2;8-dichforo-4tdt4ni riethylogy-8t@e. By subjecting the optically active compound
pentleXYEihyg@%@ﬁljmi%%Od?%'ycl?@aﬁkl@mﬂwIwﬁﬁvygégdmﬁgﬂﬁa%)ﬂﬁ acke(v3s2) of the production
(RS)-4-1-2-methyloxy-3-(1-pentyloxyethyl)phenyilthiazol-2-yla inq% -2) NMI: (@DC110) a ppm: 7.74
O, 11,1~ b5 3 S T AL (A Y S 3L Fos 8 2 .16 (1 H1T 4'sa 78 Ly 7,07 ks,
114), 5.49 (higt2H,%4.85 (g, 1H, | = 6.2 Hz), 3.65 Ks, 3H), 3.28 - 3.33 Km, 2H), 1.54 1.58 (m,1.45 (d.
31$, 1 = 6.6 Hz), 1124 £11s8@tep 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 this with a compound

represented by the formula: R2-C(=0)-X (wherein R? is as defined in 1); X is as

13



Km, 41i)), 0.83 - 0.90 (m, 3H) Compound KB-21 NMEt (DNISO-d6) 3 ppm: 8.32 is, 211), 7.65 (s, 1T4),
7.48' 7.60 Km, 211), 7.43 (s, 111), 7.28 - 7.27 (m, 111), 4.87 (g, 111, J = 6.5 Hz), 3.55 (s, 3H), 1.87
Ks, 311), 1.55-1.62 (m, 2}1), 1.40 (4, 311, 7 = 6.3 Hz), 1.26 - 1.38 (m, 4H), 0.86 - 0.90 (in, 31-1)
Reference Example 3: Synthesis of (P,S)(E)-3-(2,6-dichloro-4-4-{3-0-nexyloxyothyt)-
2-methvloxyphenylithiazol-2-yicarhamoynphenyl)iethylacrylic acid KB-3) _ o
(RS)-4-[34. 19°ERiOR ety 2 Bthy IS B Tithia b 2 W in 13-3) 3. (EBELS) B'ppm'*7.75
(dd, 1H, U -=kHz, 7.8 Hz), 7.41 (dd. 111, 7 = 1.27.8 7.20 (t, 1H, 3 = 7.8 Hz), 7.09 Ks, 1H), 5.48
D03t 124 131 K 610 085 085 o 31) Compounl KA-3) Kha WhISOLd6) 5 .97
= 6.3 Hz,). 1,24 - m, ,0.85-0. m, ompoun - 0-06) 5 ppm: |z.
(i, 10, 5,28 DL PO Al 1 S RS R P T 1) 44T T Ko Br e Ko 1H, |
= 7.5 Hz), 4.82KgHBI3=%6 BB2e(511811)Bi16:c BN @Y 22 PE01e69 (re3iymmirs B1 BT Un. 111E,
0.82-0.87 (my 84} Refemedn Example 4 Sypoethesis of; (K8)«E)3(2) e-tichiare-4 115 2-mothylaxy-3-(1-
methytoxyhex(%/LI)ith}?en lithiazol-2-ylcarbamoyHpheny1)-2-methyiacrylic acid (1-4) IdMR (CDCI3) 3 ppm:
7,75 (dd. 1117821 %4‘2, 7.8 Hz), 7.34 (dd, 111, 3 =1.8 Hz, 7.8 Hz), 7.19 (t, 111, 3= 7.8 Hz), 7.08 (s,
111), 5.48 (b?$, P10 U BT-161EfAr Ty 23,65 DLy 123 (8¢ 3849, 1.26 - 1.77(m 811), 0.85 - 0.9(1 Km.
3 T1) Compound {B:=4): NdHb (DNISOea6)bS Ppiimo12:98 (brandidd); @ 29Ks, 2Ty 7 8lddcieddtlo3 = 2,4
Hz. 7.5 Hz), 7.72 is,111), 740 Ks,111), 7.24 - 7,33 Km, 211), 1.56 - 4.60 Km, 111), 3.62 (s, 31E, 3.16
is, 311), 1.69 (s., 311), 1.25 1.69 (in, 8H), 0.8% - 0.88 (m. 3H) Reference Example 5: Synthesi of
(RS)-(E)-(2,6-dichloro-4-{1-[3- 1 thylexyhAx9
methyloxyphonylltRtazoic2rylcarbasrayiphehy)y)eamethyladngliccat: (BuBy S)g-(pnresented by
methyloxyhee%)-fgfm@g%;xmy@mnw thigzal-2 -yl amingi(A-5) MR (QD(«%%Q&& QpﬁﬂécYTaZBtﬁQd- 111, 3 =
1.8Hz, 7.5Hz), 7.38 (dl, 1H, | = Hz, 7.5 Hz), 7.18 Q,, 111, 3=7.5 I-%Z 7'107111 F, eir11 5.4  (ore,
2H),66 - 4.76 a?félﬁ,g §‘?§ﬁe€§,n§i]a13)‘z,}§z§i fﬁéfﬁﬁ“irﬁ@ilf T8 e 11076 8 -fd?Q%bf(nngq,%llE
Compound (BBYNMEEMISOLIB) S pprYLEo7 KBRS PFL) 8:99 (5thontodmcygofdhed £= 8 Hz, 7.8
Hz), 7.7: (s, 2dndpoUnd2r e ph 4O K00, b1 B ALBEA B Ky nl ) 0B 128n(elt, 3H), 3.1 7(d, 211, 4 = 4.5 Hz),

1.69 (P,, 315, 1.03.. 1,69, K, 114k 0.84.: 0,88:(1). 311 Referencs Fxampis. 6 -sypthesis of
(RS)-(E)-3-(2,6-dichloro-4-{413-(1-ethyloxypen

2-methyloxyplidR§L ItHia26i LS eafb Aoy FIBh&RYTEEMEthylacrylic acid KB-6)
(RS)-443-(i-ethyloxypéentyl )+<2umethytoxyphenylithinzo32tylaline {A-6) NAIR:I(GDE1 2y y8ppra: 7.75
(Aid, 111, J 5,7.5,Hz, 1.8 Hz), 7.34 ((id, 111, J = 7.5 Hz, 1.8 Hz), 7.15 Kt, 111, J = 7.5 Hz), 7.08 is,

1H), 5.26 (brs, 211), 4.67 - 4.70 (m 111), 3.64 (s, 311),.3.27.(q... 2E1 = 7.0 Hz), 1.56 - 1.68 Km, 21E,
1126 - 180 (- 41013 10 E AT N7 6 HA- bl R oL 4 gy O e

R-CBS is an optically active compound represented by the formula:

[Chemical formula 10]

wherein Me is methyl; Ph is phenyl.
A reaction temperature can be -20°C 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 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 E
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Compound (E-6) NME (DIVIS0-46) 8 ppm: 12.98 (brs, 111), 8.28 (s, 211), 7.92 (d. 111,= 7.5 Hz), 7.71
(s, 11i), 7.41 (s, 111), 73)3 (d, 111, 3= 7.6 Hz), 7.25 (1, 11-I, | = 7.6 Hz), 4.67 Kt, 111,= 6.5 Hz), 2.60
(,=,3.76= 7.0 Hzd, 1.68 Ks, PIfd,), 1.56 - 1.68 !,m, ()LI), 1,90 - 1.56, (m, 411), 1.10 (t, 211, | = 7.0 Hz),
0.85it,3E1,J=7.0 Hz) Reference Example 7: Synthesisi of (RS)-(E)-3-(2,6-alchioro4-v 2-rnethykrx"

propyloxyne{gt—n I|th|n ol-ﬁylcarbarnoynphenyl) -2-methylacryin acid (M7) ERS)-4-12-m

ethyloxy- -( propyToxy(ﬁ)nélﬁlty -)ph on y11 thi azol- 2-Ylam ins (A - NMR, (cmcio 5 npm: 7.75 (de:, 111,

3 -= 7.5 Hz. 38 Hz), 7.34(dd, 111.7.5 Eiz, HE#z), 7.15 (t, 11,-T, 4 = 75H2) 7.08 Es, CH). 5.26 aprs,

SIT), 4.67 - 4.70 Exn, WH), 3.64 (s, 311), 3. C*2“11 3= 70Hz) 1.5 28, 1.50 - 1.60
(m. 211). 1.20 - 411), 0.87 EL 3T 3=7.0 85 (f; 0 Hz nd (B-7) NMR
(BM50-d6) 6:Dpm° 12508 (brs F11°8.28 (s, 21-1%°7.90 &Olidffc%ﬂv 57-1 p) 7.71 (s, 111-1), 7.41 E.

111). 7.33 Ed, 1173 = 7.6 Hz), 7.25 Et, 1113375 7.6 Ez), 4.67 (t, 1Tl. J = (#), 3.61 Es. 311), 8.20 Et"
27,3 =7.0Hz), 1.68 (s, $11), 1.56 - 1.68 (m, 211), 1.50 - 1.60 Em. 2H) 1.20 -1.50 (,,m, 4H), 0.90 (t,
311, 35- 7.0 Hz), 0.85 Ec, 3H, J = 7.0 Hz). Reference Example 8:
Synthesissyﬂiéje&(z;ﬁ&cﬁdhimamd[@i(@Q-dirﬁ)étﬁyflppopyﬁeﬁned in a production method A; RY
1-ethyloxy);2 mw;ggymgny}]wg:ggglgaxi&@rbamovilphenyn -2-methylacrylic acid, (R-8) ER,S
4-18-(2 dl.'ethyioxyH2'methyiox he zoh2-vlam la Ag) NW. (01)013) 6 ppnY 7.73
(cid, 1H, 3 & Vi ﬁ%/m‘ioﬁ zl)'\épzr p I‘i fh% Po@éqﬁ &?@ )3( %ni% £, 18" ”%9117 5 Hz), 7.08 63,
LW, 5.26 (hF@PZQEil)?l&US?lE%ﬂEﬂN'F B?Bé‘EéFBM}? 823 3.38 (m, 2M, 1.08 Es, 3H, 3 = 7.0 Hz), 0.90 (s,
Comptiond 11-8) NNWu{BMSOE6) $ ppm nl 1981 Ehes,oi1d)n 8 2808 p2ld),ré96sBtke T, 82.5 Hz),

7-68 (5, 11-Us £ A0 BSxtdhy £ &E@b1%1%u§crrep@g@ghzga@gyf@%muﬁat%d:@,V1a4pf(§&1gt@;3 3.61 (8.,
311), 3.30 (q 211 3us701lz 1.68 Es, 311), 1.15 (t., 311, 3 =5- 7.0 Hz), 0.89 is, 911) Reference

Example 9: S%ﬁ‘lé%%‘%ﬂ‘ RS)- (E) -3-(2,6- dlchlaro 444- [3 (2,2-dimethyl-1-
propyloxypropyO-Paméthyloxyphenyriphid zok 2wykagbamoyikphen®:2-anathylacrilie acid 0:3-9)

rOpyloxyproWiﬁr?ﬁ?%%’@&ﬁﬁtf@ﬁz&l%%ﬁ%%;@e@n@ﬂé\'@&}Q@&mﬁ?}m)ml%Zé}dﬁldﬁ 111,J=75
Hz, 1.8 Hz), 7.32 (dd, 1H, = 7.5 Hz, 1.8 Hz), 7.13 Et, 1H, 3 —75%% qglﬁs 111% .26 (bra, 2K1,
4,37 Es, 1.11) ‘“é%é“Eds B 8BS B8 @M S PIF L 1566 ErR "By 0703 5255 ),
0.90 Es, Conﬁgggmg@@)esulmng compound.

Relative to the compound represented by the formula (XII), sodium nitride can be
used at 0.5 to 3 mol equivalents, and alkyl acrylate can be used at 0.5 to 3 mol
equivalents.

As the solvent in diazotization, acetone or the like can be used. As the solvent in
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



Is515/11-t. (DIVISO-d6) 5 ppm. 12.98 O'srs, 1H), 8.38 1s,7.92 Ed. 1H, 3 = 7.5 Hz), 7.68 (F.:1M, 7.40
Es, 111)" 7.33 Ed, 1H, 3= 7.6 Hz), 7.27 (0,= 7.6 Hz), 4.40 Es, 111), 3,6) , 3H), 3.20 Et, 211, 3ss 7.0
Hz). 1.68 Es, 381), 1.55-1.65 Ern., 211), 0.90 ct, 311, 3 = 7.0 Hz), 0,87 is, 9H), Referer..(y:T Example
10: Synthesis of L.SHE)-3.332,6-dichioro3-)1 [2-met _1"7.-(1-

nropyloxybLftC%II'inhe ylithiazg!-?-%learhamoyl;pnenO-Z-methyIacryIic acid 0:°,-10

(R8)-4-[2-methyloxy-3-{1-prooyloxybutyl)phenylithiazol-2-ylamine (A-10) NMR (CD C ) 6 ppm: 7.74 (L

1=25137,lin,7.=pc; (d, 1T-T, cr =78 ,)/,RZQZO rlE,3=75Frz), 7.08is, 1143 5.15 (bra, 2E1).
4.67 - 4..74 (m, HD, 3.64 (s, 3133 §.19 - 3.36'in], 211), 1.50 - 1.80 cm_611), 0.86 - 0.98 (m,
6

Compound (B-10) NMR (DMSG: M: 13.00 (bra. 231), 8.29 Cs, 21 %}90%@, [, 3=7.5Hz),
7.72 (s, 111),R7,2 43 (M, 3111. 4.65#4.72 Cm, 14-i) 1 Gs, 8378 3.23( ,%11, = (03 Hz), 1.30 -
1.80 (ni, 9113 0,847~ 0.9@ (in, 61N Reference Example | l:RSyﬁL@e/si of CRS)-(E)-3-34-34-3-0-butyloxyt
methyioxynhéﬁylithiazol-2-yicarbamoyil-é,6-dichIor@”ﬁhenyl)-z-q{gthylacryl acid (B11)
(RS)-4-[3-(1-butyﬁ‘6§§/butyl)-2-mothyloxyphenyntbiazol-2-ylaminé (A- N.MR (CDCL) 6 ppm: 7(d,J=7.5
Hz, 1E), 7.36 (d, 111, 3 =7.8 Hz), 7.20 (t, 111, 3 =7.5 Hz), 7.08 Cs, 111), 5.15 (his, 2E), 4.67 - 4.74
Cm, 111), 8v64isiBRL),18.18: RIGRCM211) 2150 b8 Cm, BEY, 0186+ ©:88¢2the; 6B) Compound
(7851)7%?@@%%9-‘%%)%@@3% gé&@; {yan2H), 829 G« 2khdin?.9044,111, 3= 7.5 Hz), 7.7' (s, 111),
23 -17. , , 4.65 - 4. m,1 61.Cs, 3E 7Ct, 211, 3=6.8 Hz), 1.30-1.78 (n,
11373 0.88 g%.tgé ERraLTs Fiee?é?éﬁ%'tee@é{%hpﬁefoﬁfz‘ ?xﬁtﬁrg Bt SRR (

esis of
(P,S)-(E)-3-(218rdichiopsodudc-[3-¢Lnattiengramethod A can be used.
methylbuty1)-2-methyloxyphesyhthiazoh2tyleasbammaybphenyd 3«2 methylacndic acid (3-1R)

XY @éégél%}?é%ms%@i@@ 5t NN (CRED ) 8.pRM: A4 (d., 111, 3 =

(RS)-448-(1:ethylo y<3methylg _
7.5 Hz), 7.36 (d, 111, J = 7.8 Hz) (t, 1E, J = 7.5 1-Is), 7.08 (s, 1H3 5.15 (his, 21-1), 4.76 - 4.84 (m,

Z 2
111), 3.64 (SOBRYABEEPREAEHN 211 19804 BO Cm FE1EPI662E 105 (RP BLL) CBHpBLARY (P313)
NMR (DNI80sd6):5 ppmid 800 (bis; 2ikt), 82090fs: 210917400 (de hidd 3= FeB:puyor R 111), 2.23 - 7.41
(, 4.65 - 4.72 G, L E3B108 £ ¢ 317138 B L. Gli8En3ambe3 Hz), 1.78 -1.90 Cn.111),

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

in the second step of C 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. Alternatively, an optically active compound is obtained by column
chromatography using a chiral column, and each step may be performed using it.
[0018]

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 (VID), 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 (1), and has a high purity,
it 1s a useful crystal for producing a pharmaceutical composition.

Regarding the crystal of the optically active compound represented by the formula (D,
the crvstal 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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1.60 - 74 (m, 411),1.30 -11-1), 1.1: Ct. 3M, 3 = 6.9 Piz), 0.97 $3l.3=6.3 Hz.". 0.93 (d, 31st. 4 =0.3
Hz) Reference Example 13: Synthesis(hS)'-(E)-3-C%,6-dichloro-4-{4'[2-methvloxv 24
methyl-l-propyloxypropyl,p aenvli thiazo.i'2 vicarh am oyl}nhenyl.) - ‘'rne.thvlacrylic acid -13) (R.S)-4-
[2-methvioxy- 3-C2-mei-inf.] -1 pzcpvi.oxypro 1)phe2-yi am itle NAIR (CDC13) 3 ppm: 7.74111, 3 ss
75Hz)736 1H. J 720t113 75H 7,08 520(11r .3 111,=
&9ty 3,60 TN B8 S e oL T S 6@2@ e A P
6.6 Hz), 0. 91“(%1132119@ ﬁslH%)re)s 88E 131 POl ) COPRPOLNG (E1%8) NMR e@m@oda@) 5 npm:
13.00 (brs, 21%)n8.29 iSa 2Lk} #88dds 1dsi 4o nD HE} g 6t ¥E(S, Lk 1) fF20i 017 AZekemiy311), 4.38 (dz,
1E, 4=5.1Hz),3.60 (s,3.20 - 8.27 (m, 1.85 - 1.95 (m. 111), 1.69 Ks, 311), 1.44 - .55 Km, 211), 0.96
(d. 311,J = 4 8 Hz) 0.88 (t, 311, 3=Si Hz) 0.811id, 311, J = 5.1 Hz) Reference Example 14:
Synthesis Of[‘(fr_—@gﬁ %Ejsxz’qea %Aag}(irﬁw&wp?bﬁﬁll) ge of each diffraction angle or spacing.
methyloxyphenyithiazol-2-ylcarbamoyn-2,6-dichkropheny1)-2-me(hylacrylic acid (B14)

(RS)-4-[8-(1-butyloxypronyL)s2s m@myd%ypﬁwgya{%&h% ﬂ@@@ﬁ@a%l@Mﬁt (QQQ&@LM@MN 78 (dd,
tH,3=1.8H 78Hz 7%@ % ,4=18 z78Hz)717 1%%? z)70 H), 5.39
Part,4.69 (.n%‘)‘*%ﬂﬁ Y5897 0 21 F1°80™ f%%*( BTy 1 “§ﬁ?f fl’seﬁzj i)“é 31-1,3=
7.5 Hz) Conipoune(B-14) P\IIKCR@GE}M@O -d6)y 3 porn: meelemsq%ﬂr}d811291@5%2911)”m@q W92 (m,

111), 7.72 (Sn7+40:(8, A 15231 7584 (ncRH)i 4eBT: ¥yl mamlH); 3.6 (S834) 226 2230 (m, 311),
1.69 Ks, 3H), 1,26 1.78,(m, € 63.1% 0,92 H, 311, 4.=7.2 H7),0,86 g% 811 malemHazC)l Reference

cael oA IC salts “as Hretl citic aci umar

Example 15: Synthess of (RS)- E? 3-(2,6-dichloto-4-{4-12-meth g
pentyloxypréfyi)pHEHTHIRRYEREICBArbRh o) A 2 ih eths 1 a bﬁéCa%iHS(Eafslje formed by
(RS)-4-[2-methyhexis30-pentyloxypregypphenylithiazol-2-yiamine (A-15) NMR (CDC,13) F) ppm: 7.73

(d.d., 111, 3H‘ei"e$anhe7 the] %@c(ggesljfg'f él&dm%lg ﬂzsozvéﬁ@rtz ;Z & Iga’lrilxg"sglveZtS A_'Z) 7.07 H.
111), 5.33 (1S, 211), 4,58 - 4.62 (m, 111}, 3.64 (s,

drate’and t hen a solvate 1s 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 & 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,
1
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311), 3.23 - 3.37 (m, 2H), 1.22 - 1.56 (m. 811), 0.98 (t, 311, 3=7.2), 0.85 - 0.90 (m, 311) Compound
(B-15) NMR (DM80-d6) 3 ppm: 13.00 (brs, 1H), 8.29 (s, 21:1), 7.89 - 7.92 Km. 1E), 7.72 (s, 111), 7.40
(s, 111), 7.23 7.34 (m. 211), 4.56 - 4.61 cm, 111). 2.61 Ks, 3H). 8.25 - 8.39 Km, 3H), 1.69 (s, B.H),
1.18 1.77 Km, 811), 0.92 it. OH, 3=7.2 Hz), 0,85 (s, 311, 3 =7.2 Hz) Reference Example 16:
Synthesis of (HS)-(E)-3-(2.6-dichlora-4-i4-[2-methylox;\ met . tryloxy-5-methylhexyflphenyl Ithiazol
-2-vicarbamog/_i|}$|:1))1Ifi((333%1)r\'71||t-1 ?rﬁléfﬁf/faoé%éécl?? " é%l%iégf}n‘gﬁh%h (%-el% 1%’%?]% %I\l/féggézé?)egxrrﬁnm: 12.9
(hrs, 230, 9.29' (&S M) 2 P.BY 1792t IERIAT72(8D £31)0T Abtaigidl). 71240 28T (rhiBH).24158 - 4.57 (m,
11-4), 3.61 ($;131LbnRcl6 dao 3 e 0:8iF H o7 2u(ma p 63 leferemeexample d7i1Synthe $is ajn{dnbron
2,5-dichlore mg@gg@%r%lgqi@ggd ethyl (4) [Chemical formula 151 First step Synthesis of -bromo
2,6-dichiorobenzaldehyde (6) romo-2,6-dichloroaniline (5, 80 g) was dissolved in acetone (.640
mL), and a 48% hydrégett brofiide ‘akfirons Soltitfon'tE20 mid) WaS adbéd olGHad by titting at 017
A sodium nitrite {382 @) agueotus selotion(i60: mil) wascadded dropwisecthereto athg imixtusealas stirred
for 30 minutes,@and methyt acrylate,(200and. water, (2Q0.mbk) were added, fellowed pysstirring for 1
hour. At roorrllitgﬁnp/%raqture, cuprous oxide (.2 0 was added, followed by stirring for 2 hours. The
reaction solutioh Was extracted with ethyl acetate, and purified by column chromatography to obtain
methyl (E)-3-(428fdmo-2,6-dichlorophens/l)acrylate (48.5 0. Methyl
(E)-8-(4-bromo2,61dichlarophenynacsylatel (48 & O awvasddissevediin dionloromethanes an.0zene gas
was introduced at- 70T, and zone, Qxidization was ngoflcl)rmed o the reaction solution was added

. ) m , present t1 (
dimethy: sulfide (40 mr ,),pa%sd this was extracted with eiﬁﬁoacle?a{te to obtain

4-bromo-2,6-dichloFobEr2aleeiyad (6572 YO NATE(DSEIE) S $bm: 10.42 (s,7.58 (s, 231) Second
step Synhtesis-6Eethyb(Exr3x(debiremo=2,6-diChio op enyD+2 metliytacridate (4)
Triethylphosphonopraniopatg (26;3 0 was dissolved in THF (150 ML). a TI-IF solution of sodium
hydride (6.3 g), and 4-hromc-2,6-dichlorobenzaldehyde ce, 20 0 obtainect in the first step was addea
dropwise, and the maixtere was stirred for 2 hours. The reaction solution was extracted with ethyl
acetate, and puriiied é, lumn chromatography to obtlin ethyl W)-34.,1-bromo-2,6-dichlorophenyii'2-
methylacrylate (6212 Es) Melting point: 32C NME, (CDC]; ) 6 ppm: 7fc 0 211), 7.35 0. TED. 4.29
(al1.76 Ks, 31Me1.33 (t, 311, 3 = 7.C) Eli) [0019]

wherein Me is methyl; Ph is phenyl.

Me! Methyl

DMF: N N-dimethylformamide

THE: Tetrahydrofuran

DMSO:! Dimethylformamide

HPLC: High pressure liqguid chromatography

[Examples]

[0017]

Reference Example 1t Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyoxy-3-(1-
methyloxyheptyl)phenyllthiazol-2-ylcarbamoyliphenyl)-2-methyl acrylic acid (B-1)

18



Examph iSynthesisan-(13) -3- (2.6 -dichlorc -4-14-12-me thyloxy-
methyloxvheptyl)phenylithiazol-2-yloarbamoyliphenyp-2-methylacrylic acid (C-12) and
(,S)-(E)-3-(2,6-dichloro-4-ft[2-methyloxy-3-(1-methyloxyhentvppnenylithiazol-2-
vicarbarncyl,Hheny0-2-inethylacrylic acid (10-1B)
(R.SHE'J-3-(2,6-dichloro-4-14-[2-mothylaxy-3-(1-mothyloxyhoxyl)phenylithiazol-2-

ylcarbamoyl}é 6%@13% gn'llgtﬁ%ﬁa%%c acid (D-1) obtained in Reference Example | was separated by
HYLC, column 0J-REI (registered trademark) manufactured by nAicEL (,,as an eluting solvent, a
mixed solvent o@nitrﬂe,—wateﬁ andidrilluoroaceticacid) was to obtain an optically active
compound (C-BiA)dm&"an optically active compoufd (€441.B). ‘©Opticaly active compound (C -1A)
Melting point: 162-164T NMR (DM.SO-d6) a ppm: 12.99 (bra, 111), 8.29 (s.., 213), 7.91 (dd, 111, S =

2.1 Hz, 7.2 H7,), 7.79 (s, 1H),.7.41 (4, 111, 5 = 1.5 Hz), 7.24 -7.33 Un, 211), 4.55 - 4-60 Km. 111),
3.62 311), 3.16 1 9lis, 31-1i, 1.251.69 | ~0 IQfléﬁm, 311) Optical rotation: 25.6
degrees (ITNI%O: 1.000,,25/ %ptiﬁaﬂlyseg@tive compound 4C-&R):\Melting point: 161-164'C NME.

(DMSO0-d6.) 5 ppm: 1299 (ars, 1H), 8.29 Ks, 2H), 7.92 f”ded, 111= 2.1 Hz, 7.2 Hz), 7.72 (8, 1H), 7.41
(..d, 1E, S = 1.5 H2), 7.24*7.33 (m, 211), 4.55 - 4.60 (M, 1f:1), 3.62 (s, 31:0, 3.16 (s, 3H), 1.69 Ks,
311), 1.25 - 1.69 (m, 1011), 0.83 - 0.87 (,m, 81-E Optical rotatigh: -25,6 degrees (DMSO, ¢ = 1.000,
25t) Example 2Synthesis of (R)E)—8-(2,6-dicb|oro-4-{443-(1-n X)

oxyethif)-2-

methyloxypnenylithiazol-2-ylcarbamoyl}phenyD-2-methylaérylicacig (C-3A) and (S)-(- )-(5)-3-
e2,6-dichloro-4 -14- [3: (1;h lox ' -2- yicarbamoyl pheny
-2-methylacrylicuaciel{C-3B) Accorginé tastine e method asrindexample 1, an opticallcompound (0-a

and an cpticallly active compound é-SB) were synthesized from (RS)-(7)-302,6 dichloro 4
-{4-hexyloxyethyl)-2-methyloxyp henyll thiazol-2-71carbam oyl}phenyl)- 2-meth yla crylic acid C.B-3)
obtained in Reference Example 3, Optically &ctive gompound (0-3A) Melting point: .130-111"C.
101\Hf(DMSO-do) o ppm1 1297 (ors, &H),i8. S, 211), 7.90 (cid, 111, J = 1.8 Hz, Hz), 7.72 (s.
1111), 7.35 - mg&w%f%ﬁ 7 I6¢ % Hz), 4.82 (g, 111, J = 6.3 Hz), 3.02 Cc, 31H+, 8.16
- 3.37 (m, 2H+ 1.69 (s, 1 ) 118 - 151 €m, 1111), 0.82 - 0.87 ("m, 311+ Optical rotamn +4.5
degrees WMSO, c = 1.001, 25" M9 Optically active compound I.C-31.)0 Melting point: 142-145'C
NIlylF: WA/ISO-LIG; O ppm: 12.97 (bra, 111), 8.29 Cs, 211), 7.90 (dd, ff1, J = 1.8 -Hz, Hz), 7.72 Cs,
1111.7.35-7.40 Cm, 211+ 7+26(c, 1i-. J =7.5 Hz), 4.82 q, PH, J =6.: 3.62 Cs, 311), 3.10 - 8.37 Cm,
Ei;%,}Ng?’ngﬁlr)nﬁ}g%%(lgli ”gf?tﬂ | OpLMaly:ofioiem. ;1.2 degrees MMBQ. ¢ = 2.001, 2F MC)

To a THF solution of 2,6-dibromoanisole (10 g, 37.6 mmol) was added Mg (0.90 g,

37.6 mmol), and the mixture was heated and stirred at 40°C. Under ice-cooling, n-
heptanal (47.2 g, 41.3 mmol) was added dropwise. Agqueous hydrochloric acid
solution 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 (t, 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,

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

(RS)-2-bromo-6-(1-hydroxyheptylanisole (1, 5.86 g, 17.8 mmol) obtained in the
first step and iocdomethane (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 ethyvl 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), 7.33 (d, 1H, J = 4.5 Hz), 7.02 (¢, 1H, J =
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[Chemical | in ala6-1 "1:2- NOMe (S) -8  (Ph0)2P(0)C1/Et3N/Ac. OEt CIO0 'OEt HO, *<>c". Me -ci
013 Fourth step OMe MeOMe 1214 Fifth step OMe (S) 2-0.0Me CIO ANOEt..--

7.5 Hz), 4.52 (dd, 1H, J=7.5 Hz, J = 4.8 Hz), 3.85 (s, 3H), 3.21 (s, 3H), 1.27 - 1.80 (
m, 10 F), 0.84 - 0.90 ( m, 3H)

Third step: Synthesis of (RS)-2-chloro-1-[2-methyloxy-3-(1-
methyloxypeptylphenyllethanone (3)

To a THF solution of (RS)-1-bromo-2-mehvloxy-3-(1-methyloxyheptyl)benzene (2,
6.3 ¢, 20 mmol) obtained in the second step was added dropwise 2M
isopropylmagnesium chloride (20 mL). 2-Chloro-N-methyloxv-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 g of a compound (3).
NMR (CDCls) & ppm: 7.58 - 7.61 (m, 1H), 7.51 - 7.54 (m, 1H), 7.22 - 7.27 (m, 1H),
(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
8H), 1.14 - 1.77 (m, 10H), 0.84 - 0.90 (m, 3H)

4.792
(s,

Fourth step: Synthesis of (RS)-4-[2-methyloxy-3-(1-methyloxyheptyl)phenyllthiazol-2-
yvlamine (A-1)

(RS)-2-chloro-1-{2-methyloxy-3-(1-methyloxypeptyDphenylethanone (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
cel 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 He, 7.5 He,
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), 8.23(s, 3H), 1.24 - 1.77 (m, 10H), 0.84 - 0.89 (m, 3H)

Fifth step: Synthesis of (RS)-(E)-3-(2,6-dichloro-4-14-[2-methyloxyl-3-(1-
methyloxyheptyDphenyllthiazol-2-vlcarbamovliphenyl}2-methylacrylic acid (B-1)

To a DMF (6 mL) solution of (RS)-4-{2-methyloxy-3-(1-
methyloxyheptylphenylithiazol-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 dichlorobistriphenviphosphinepalladium
(42 mg) was added triethylamine (0.56 mL), and the mixture was stirred at 85°C for
16 hours under the carbon monooxide atmosphere. The reaction sclution was added
to water, followed by extraction with ethyl acetate. The organic layer was washed
with water, washed with an aqueous saturated sodium chloride solution, and dried
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H Me 0 14 4ANNaOHaq. THE-EtOH Sixth step S H N 0 '01Me (5)7...sOMe CIO Me 'Cl C.-1B First step:
Synthesis of (S)-1-(8-bromo-2-meth,p he nyHheptane-(8) Under room temperature. a 1M borane THF
soiution (48 in was added to an 11-CDS 1M toluene solution (120 mL).
1-(3-Bromo-2-methyhxyphenyHheptane-1-one (7, 13 g) was added, and the mixture was stirred for |
hour. Methanol was added, a solvent was distilled off, and the residue was purified by chromatography

to obtain (S)"1- Y HHOMO 2 ath§tsxyphenylHetana: Ko @5 1286  isdl 7595y Sptitaitotation:
-22.7 a 0.6 degrees(GHEH, (e LOCS) 1 NMRT (ONCH)S pprm:i0. 81 (3118 £08E 6 BikHZ)1d2 - 1.6
(814, m), 1. 7442145414 09:brs)} 8.88:3H,18)c 12941 (U 1) .. 6 0L é]Eﬁrole‘gogilTﬁ)hzda"ZxGliH, dd.3=7.9
Hz, -= 1.8 Hz), 7.16 (114, del, 3 =7.9 Hz, J a-- 1.7 Second step: Synthesis of (S)-2
methyloxy-S-%Lmetﬁyéx;%ﬁ)(a\1 ﬁyl}ggnzene"lﬁsd 1- égfg%ngl-f-prlﬁreethy bf%%he%lzle%%nes,-l-ol (8,100)

obtained in th&™fitet &tefs was diseREH iR° DS (42 .1 6 2 8 HO%s KON Siquebiis Ieidtidr {(#n21 mL),
and methanevjodide: (B.dnnab) werel addede andithe mixtireawas stisred fos dvhours a Tdre wraaction
solution was exiracted with. isopronyl ether, and pusified by silica,gel shromatography.fq obtain
(S)-1—bromo-2-r%etlyvioxy-8- ;—methyloxyhept%/,Dbenz_ene ngg, 83%). Op_tical rota@ion:(-70.2 ny 0.9
degrees (CHE1Z eC 1080 51 ¢ MR TEOE (B S Ppre BT 'L B § ¥, D21 5 (8H. m),
1.5 - 1.8 (21-4tfnje 2.220(8H,08)2 3BSBEL, €);14.51 OH, riM, 7.02 (1H, t, J = 7.8 Hz), 7.33 (iH, dd, 4 =
7.8 Hz, NMR (DMSO-d8) & ppm: 12.99 (bre, 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), 3.62
(s, 3H), 8.16 (s, 3H), 1.69 (s, 8H), 1.25 - 1.69 (m, 10H), 0.83 - 0.87 (m, 3H)
[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 2! Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
pentyloxvethyl)phenyllthiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid (B-2)
(RS)%}‘[E"methyloxy'3'(1'pentyloxyethyl)phenyl]thiazol-E-ylamine (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), 5.65
(¢, 3H), 8.28 - 3.83 (m, 2H), 1.54 - 1.58 (m, 1H), 1.45 (d. 3H, J = 6.6 Hz), 1.24 - 1.30
(m, 4H), 0.85 - 0.90 (m, 3H)
Compound (B-2)
NMR (DMSO-d6) & ppm: 8.32 (s, 2H), 7.65 (s, 1H), 7.48 - 7.60 (m, 2FH), 7.43 (s, 1H),
7.23 - 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, 3H, 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-[3-(1-hexyloxyethyl)-
2-methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid (B-3)
(RS)-4-[3-(1-hexyloxyethyl)-2-methyloxyphenyllthiazol-2-ylamine (A-3)
NMR (CDCls) 8 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 (¢, 1H, J = 7.8 Hz), 7.08 (s, 11, 5.48 (brs, 2H), 4.85 (g, 1H, J = 6.0 Hz), 3.66
(s, 8H), 8.28 - 3.33 (m, 2H). 1.52 - 1.59 (m, 1H), 1.45 (d, 3H, 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), 7.85 - 7.40 (m, 2H), 7.26 (¢, 1H, J = 7.5 Hz), 4.82 (g, 1H, J = 6.3 Hz),
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= 1.7 Hz), 7.40 (IH, dd, | = 7.9 Hz, | = 1.7 Hz) Third step: Synthesis of
(S)-2-chloro-1'(2-me,thyloxy-3-OrnethyioxyheptyDohenyHethanone (11) To a THY solution of
(S)-1-bromo-2-methyloxy-301-metnyloxyheptyl)benzene (9, 12.5 g) obatined in the second step was
added dropwise a 2111 isopropyl magnesium chloride TM? solution (44 mL) under ice-cooling. After

the reaction solutio as stlrred at 45"C for 3 hour methylox -2- (hlorqa etamido(10, 8.5
g) was added un%’ets ite-¢odling, dnd the 7 &tﬁr)e%%’/va g}gtlrreé% at %1 e%t%%gratﬁre tor’ 1%0%@The

reaction solution was extracted with ethyl acetate, and purified by silica gel chromatography to obtain
(S)-2-chlorosl-{(2~methyloxyr8-(1s methyloxyheptyhahenyHethanone (1-1) NMR (&D0O40) -6 ppm: 0.87

(8P, t, 4 -= .?168 37212%\55\(\71?%%1%137?’&12 31%2 calba)xh VQB g311 >S; r%e%%}( bm?lc C:lgd(%!z'_lqm) 7.24

(14,1, 3= Hz =18H 8Hz) amine (12)
(S)-2- elllpro}ﬂiﬂé ?ﬁ@ﬁ% : 71 072y-3-0@ %%»Id@hépt&ﬂ% yi)ét honéﬁﬁ% dﬁaﬁ]edllﬁ the. ‘third step
was dissolvettin ethanol (8Qthianyea-l.1 @) wasradded: and th&l mixtire nvas stirrgd as. 5006, for 3

hours. Extragfion,with foluene, apd pyrficatien by silica gglghrematography afforded
(8)-4-(2-methylexy-3-0- moth% yheptyl)phenypthiazole-2-amine (12, 1.22 ;.r" yield 342%) Optical

rotation: -54.8 0.9°08YrERS .90,1.045, 2:"C) NME (IDNISO-dc ) 5 ppm: (184 (311, t, 4= (P5 Hz),
1.2 - 1.5 (HEN ¥, (DBIS Q8422 br3e13 (3B, (8)s3162 (8H,98), -BA1 (1A} mi)l LG (RE Zbts) 27705:;), 7.16
(111, 1, 3 = 16)HZ)y 7 221641, fd o3 13D Hz 8-% 20 H2) o BBl B, ddo3m 741HZ. 4272.0iH7) Results

of powder X-r gﬁgglﬁr t|on cr)g%z[t%&é\/;isga;:lzqz%)za{nd ;{ﬁP'% iTalaI§g1(m2%gyalue intensity'l irmt:"Ti;ey

10.332 8.554

Reference Example 5: Synthesis of (RS)-(E)-(2,6-dichloro-4-{4-[3-(1-ethyloxyhexyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid (B-5)
(RS)-4-[3-(1-methyloxyhexyl)-2-methyloxyphenyllthiazol-2-ylamine (A-5)
NMR (CDCls) & 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 (t, 1H, J = 7.5 Hz), 7.07 (s, 1H), 5.48 (brs, 2H), 4.66 - 4.70 (m, 1H), 3.64 (s,
3H), 3.31 - 3.42 (m, 2H), 1.16 - 1.78 (m, 11H), 0.85 - 0.90 (m, 3FH)
Compound (B-5)
NMR (DMSO0-d6) & pp H), 8.29 (s, 2H), 7 d
Hz), 7.71 (s, 1H), 7.22 - 7.40 (m, 4H), 4.65-4.69 (m, 1H), .58 (s, 3H), 3.1 7(d, 2H, J =
4.5 Hz), 1.69 (s, 3H), 1.03 - 1.69 (m, 11H), 0.84 - 0.88 (m, 3H)

m: 12,97 (brs, 1

.\]
0

9(dd, 1H,J=1.8Hz 7.8

Reference Example 6 Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[3-(1-ethyloxypentyl)-
2-methyloxyphenyllthiazol-2-ylecarbamoyl}phenyl)-2-methylacrylic acid (B-6)
(RS)-4'{3'(1'ethyloxypentyl)‘2~methyloxyphenyl]thiazol-‘z'ylamine (A-6)
NMR (CDCls) & ppm: 7.75 (dd, 1H, d = 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 (q, 2H, J = 7.0 Hz), 1.56 - 1.68 (m, 2H), 1.20 - 1.50 (m, 4H), 1.10 (¢, 3H, J =
7.0 Hz), 0.85 (t, 3H, J = 7.0 Hz)
Compound (B-6)

NMR (DMSC-d6) & ppm: 12.98 (brs, 1H), 8.28 (s, 2H>, 709234, 1H, J=17.5 Hz), 7.71 (s,

1H), 7.41 (s, 1H), 7.33 (4, 1H, J = 7.6 Hz), 7.25 (t, =76 Hz), 4.67 (t, 1H, J = 6.5
Hz), 3.60 (¢, 3H) aoa(q 2H, J = 7.0 Hz), 1.68 (s, Bz\ue 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-dichloro4-{4-[2-methyloxy-3-(1-

propvloxypentvl)phenylithiazol-2-yicarbamoyliphenyl)-2-methylacrylic acid (B-7)

929



18.9 L11.371 7.77554 11 1L.9.2 12.042 724233 21.4 18.1 12.635 7 7.7 6.5 14.094 6,27838 30.1 25.3
14.429 6.12951 10.7 9 16.016 5.52906 72 . 6.1 162065.40521 15.8

(RS)-4-[2-methyloxy-3-(1-propvloxypentyDphenyvllthiazol-2-ylamine (A-7)
NMR (CDCls) 8 ppm: 7.756 (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, 1), 3.64 (s,
3D, 3.27 (q, 2H, J = 7.0 Hz), 1.56 - 1.68 (m, 2H), 1.50 - 1.60 (m, 2H), 1.20 - 1.50 (m,
4H), 0.87 (t, 3H, J = 7.0 Hz), 0.85 (t, 3H, J = 7.0 Hz).

Compound (B-7)
NMR (DMSO-d6) 8 ppm: 12.98 (brs, 1H), 8.28 (s, 2H), 7.90 (d, 1H, J= 7.5 Hz), 7.71 (s,
1H), 7.41 (s, 1H), 7.35 (d, 1H, J = 7.6 Hz), 7.25 (¢, 1H, J = 7.6 Hz), 4.67 (¢, 1H, J =6.5
Hz), 3.61 (s, 3H), 3.20 (¢, 2H, J = 7.0 Hz), 1.68 (s, 3H), 1.56 - 1.68 (m, 2H), 1.50 - 1.60
(m, 2H), 1.20 -1.50 (m, 4H), 0.90 (t, 3H, J = 7.0 Hz), 0.85 (¢, 3H, J = 7.0 Hz).

Reference Example 8 Synthesis of (RS)-(1)-3-(2,6-dichloro4-14-{3-(2,2-dimethylpropyl-
1-ethyloxy)-2-methvloxyphenyllthiazol-2-yicarbamoyliphenyl)-2-methylacrylic acid
(B-8)

(RS)-4-[3-(2,2-dimethylpropyl-1-ethyloxy)-2-methyloxyphenylithiazol-2-ylamine
(A-8)
NMR (CDCls) 6 ppm: 7.73 (dd, 1H, J = 7.5 Hz, 1.8 Hz), 7.34 (dd, 1H, J = 7.5 Hz, 1.8
Hz), 7.13 (t, 1H, d = 7.5 Hz), 7.08 (s, 1H), 5.26 (brs, 2H), 4.37 (s, 1H), 8.60 (s, 3H),
5.22 - 8,38 (m, 2F), 1.08 (¢, 8F, J = 7.0 Hz), 0.90 (s, 9H).

Compound (B-8)
NMR (DMSO-d6) & ppm: 12.98 (brs, 1H), 8.28 (s, 2H), 7.90 (d, 1H, J = 7.5 Hz), 7.68
(s,1H), 7.40 (s, 1H), 7.29 (d, 1H, J = 7.6 Hz), 7.25 (t, 1H, J = 7.6 Hz), 4.40 (s, 1H), 3.61
(s, 3H), 3.30 (q, 2H, J = 7.0Hz), 1.68 (s, 3H), 1.15 (t, 3H, J = 7.0 Hz), 0.89 (s, 9H).

Reference Example 9: Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethyl-1-
propyloxypropyl)-2-methyloxyphenyllthiazol-2-vlcarbamoyliphenyl)-2-methylacrylic
acid (B-9)
(RS)-4-[8-(2,2-dimethyl-1-propyloxypropyl)-2-methyloxyphenyljthiazol-2-ylamine
(A-9)
NMR (CDCls) & ppm: 7.74 (dd, 1H, J = 7.5 Hz, 1.8 Hz), 7.32(dd, 1H, J = 7.5 Hz, 1.8
Hz), 7.13 (t, 1H, J = 7.5 Hz), 7.08 (s, 1H), 5.26 (brs, 2H), 4.37 (s, 1H), 3.60 (s, 3H),
3.22 - 3.38 (m, 2H), 1.56 - 1.66 (m, 2H), 0.93 (¢, 3H, J = 7.0 Hz), 0.90 (s, 9H).
Compound (B-9)

NMR (DMSO-dé) pm: 12.98 (brs. 1H), 8.28 (¢, 2H), 7.92(d, 1H, J = 7.5 Hz), 7.68
(s,1H), 7.40 (s, 1H), 7.31 (d, 1H, J = 7.6 Hz), 7.27 (t, 1H, J = 7.6 Hz), 4.40 (s, 1H), 5.61

(s, 8H), 3.20 (t, 2H, J = 7.0 Hz), 1.68 (g, 3H), 1.55-1.65 (m, 2H), 0.90 (¢, 3H, J = 7.0
Hz), 0.87 (s, 9H).

]
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13.3,16.8985.2455524.3 20.5 17.6655.0165841.2 34.7 18.2094.86789:34.2 28.8 18.515 4.78822119
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Reference Example 10: Synthesis of (RS)-(E)-3-(2.6-dichloro4-{4-[2-methyloxy-3-(1-
propyloxybutyliphenyllthiazol-2-yvlcarbamoyliphenyl)-2-methylacrylic acid (B-10)
(RS)-4-[2-methyloxy-3-(1-propyloxybutyl)phenyllthiazol-2-vlamine (A-10)
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 Hyz), 7.08 (s, 1H), 5.156 (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 (DMS0-d6) & ppm: 13.00 (brs, 2H), 8.29 (¢, 2H), 7.90 (d, 1H, J = 7.5 Hz), 7.72 (s,
1H), 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-vicarbamoyli-2,6-dichlorophenyl)-2-methylacrylic acid (B-
110

(RS)-4-[3-(1-butyloxybutyl)-2-methyloxyphenylithiazol-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 (t, 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 (DMS0-d6) & ppm: 13.01 (brs, 2H), 8.29 (s, 2H), 7.90 (d, 1H, J = 7.5 Hz), 7.72
1H), 7.28 - 7.44 (m, 3H), 4.65 - 4.72 (m, 1H), 3.61 (s, 3H), 3.27 (t, 2H, J = 6.3 Hz), 1.30
- 1.78 (m, 11H), 0.83 - 0.98 (m, 6H)

—~

8,

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

(RS)-4-[8-(1-ethyloxy-3-methyloxybutyl)-2-methyloxyphenyllthiazol-2-ylamine
(A-12)
NMR (CDCls) & ppm: 7.74 (d, 1H, d =7.5 Hz), 7.36 (d, 1H, J = 7.8 Hz), 7.20 (t, 1H, J =

7.5 Hz), 7.08 (s, 1H), 5.15 (brs, 2H), 4.76 - 4.84 (m, 1H), 3.64 (s, 83H), 3.30 - 3.42 (m,

2FH), 1.50 - 1.80 (m, 6F), 0.92 - 1.02 (m, 6H)
Compound (B-13)

NMR (DMS0-d6) & ppm: 13.00 (brs, 2H), 8.29 (s, 2H), 7.90 (d, 1H, J = 7.5 Hz), 7.72 (s,
1H), 7.28 - 7.44 (m, 3H), 4.65 - 4.72 (m, 1H), 3.62 (s, 3H), 5.27 (¢, 2H, J = 6.3 Hz), 1.78

- 1.90 (m, 1H), 1.60 - 74 (m, 4F), 1.30 - 1.40 (m, 1H), 1.11 (¢, 8H, J = 6.9 Hz), 0.97 (d,
SH, J=6.83Hz, 083, 3H, J=8.3 Hz)

Reference Example 13: Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(2
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3.90828 34.5 29 23.107 3.84595 103 87.1 23.775 3,73934 22.9 19.3 24.125 3,68592 18.2 15.3
24.783.58996 15.1 12.7 25.2223.52804 12.9 10.9 25.443.49E2 10.9 9.2 26.026 3.42082 16.6

methyl-1-propyloxypropyl)phenyllthiazol-2-vlcarbamoyliphenyl)-2-methylacrylic acid
(B-13)

(RS)-4-[2-methyloxy-3-(2-methyl-1-propyloxypropylphenylithiazol-2-ylamine (A-
13)
NMR (CDCls) § ppm: 7.74 (d, 1H, J = 7.5 Hz), 7.86 (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, 83H), 3.15 - 3.34
(m, 2H), 1.90 - 2.02 (m, 1H), 1.50 - 1.63 {m, 2H), 1.02 (d, 8H, J = 6.6 Hz), 0.91 (¢, 3H, J
= 7.5 Hz), 0.83 (d, 3H, J = 6.6 Hz)

Compound (B-13)
NMR (DMSO-d6) & ppm: 13.00 (brs, 2H), 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, 8H, J = 4.8 Hz), 0.88 (¢,
3H,J =5.7Hz), 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-[3-(1-butyloxypropyl)-2-methyloxyphenvllthiazol-2-ylamine (A-14)
NMR (CDCls) 6 ppm: 7.758 (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 (s, 1H), 5.39 (brs, 2H), 4.58 - 4.62 (m, 1H), 3.64 (s,
3H), 3.24 - 3.37 (m, 2H), 1.30 - 1.86 (m, 6H), 0.98 (¢, 3H, J = 7.5 Hz), 0.89 (¢, 3H, J =
7.5 Hz)

Compound (B-14)
NMR (DMSO0-d6) ¢ ppm: 13.00 (brs, 1H), 8.29 (s, 2H), 7.89 - 7.92 (m, 1H), 7.72 (s, 1H),
7.40 (s, 1H), 7.23 - 7.34 (m, 2H), 4.57 - 4.61 (m, 1H), 8.61 (s, 3H), 3.26 - 3.30 (m, 3H),
1.69 (s, 3H), 1.26 - 1.78 (m, 6H), 0.92 (t, 8H, J = 7.2 Hz), 0.86 (t, 3H, J = 7.2 Hz)

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

pentyloxypropylphenyllthiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid (B-15)
(RS)-4-[2-methyloxy-8-(1-pentyloxypropyl)phenyllthiazol-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), 3.23 - 3.87 (m, 2H), 1.22 - 1.86 (m, 8H), 0.98 (¢, 3H, J = 7.2), 0.85 - 0.90 (m, 3H)
Compound (B-15)

NMR (DMSO-d6) & ppm: 18.00 (bre, 1H), 8.29 (s, 27D, 7.89 - 7.92 (m, 1H), 7.72 (s, 1H),

7.40 (s, 1H), 7.28 - 7.34 (m, 2H), 4.56 - 4.61 (m, 1H), 8.61 (s, 3H). 3.25 - 3.39 (m, 3H),

2

), (m
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)

Lo
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Reference Example 16! Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
methyloxy-5-methyvlhexyDphenvyllthiazol-2-vicarbamoyliphenyl)-2-methylacrylic acid
(B-16)

Compound (B-16)
NMR (DMSO-d6) & ppm: 12.98 (brs, 2H), 9.29 (s, 1H), 7.89 - 7.92 (m, 1H), 7.72 (s, 1H),
T.41 (s, 1H), 7.24 - 7.37 (m, 3H), 4.53 - 4.57 (m, 1H), 3.61 (s, 3H), 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]

Cl

» (235 Ct 0

5 CHO

i R 2 i \§ i S \i Et
P — | e

Br | First step Br & Cl Second step gy 1MG
5 6

First step: Synthesis of 4-bromo-2 6-dichlorobenzaldehyde (6)
4-Bromo-2,6-dichloroaniline (5, 80 g) was dissolved in acetone (640 mL), and a
48% hydrogen bromide agueous solution (120 mL) was added, followed by stirring at
0°C. A sodium nitrite (32 g) agueous solution (160 mL) was added dropwise thereto,
the mixture was stirred for 30 minutes, and methyl acrylate (200 mL), 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 (B)-3-(4-bromo-2,6-dichlorophenyl)acrylate (48.5 ¢). Methyl (E)-3-(4-bromo-
2,6-dichlorophenylacrylate (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 ethy!l
acetate to obtain 4-bromo-2,6-dichlorobenzaldehyde (6, 37.2 g).

NMR (CDCls) & ppm: 10.42 (s, 1H), 7.58 (s, 2H)

Second step! Synhtesis of ethyl (B)-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-dichlorophenvl)-2-
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6.58 5.5 ,25.352 2.53689 5.72 4.8 36.223 2.47782 5.94 5 :37.466 2.39845 8.53 7.2 38.215
2.3529415.8 13.3 39.065 2.303875.44 4.6 39.5462.276936.48 5.5 Diffraction angle of main eak: 20 =
10.33: 17.7, 18.2, 18.5, and 23.1 degrees (E)-2,5-dichiore-, (2-ethyloxycarbonylphenyloropyl) nzoic
acid (13, 3..82obtained in the following, A step was dissolved in ethyl acetate (40 m1,),
diplienexyphosphoric acid chloride (d g), and triethylainine (4.2 mi..) were added. and

(8)-4-(2-morhyc kV—@fﬁ%Hiéfhy%)&ﬁéntylipbenyl)thiazoe-z-amine (12, 4obatined in the third step was

Melting point: 32°C
NMR (CDClz) & ppm: 7.52 (s, 2H), 7.35 (s, 1H), 4.28 (g, 2H, J = 7.0 Hz), 1.76 (s, 3H),
1.33 (t, 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-ylcarbamoyliphenyl)-2-methylacrylic acid (C-1A)
and (8)-(E)-3-(2,6-dichloro-4-{4-12-methyloxy-3-(1-methyloxvheptyl)phenyllthiazol-2-
ylearbamoyliphenyl)-2-methylacrylic acid (C-1B)
(RS)-(E)-3-(2,6-dichlorc-4-{4-12-methyloxv-3-(1-methyloxyhexylphenylithiazol-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 trifluoroacetic acid)
was to obtain an optically active compound (C-1A) and an optically active compound
(C-1B).
Optically active compound (C-1A)
Melting point: 162-164°C
NMR (DMSO-d6) & ppm: 12.99 (brs, 1H), 8.29 (s, 2H), 7.91 (dd, 1H, J = 2.1 Hz,
| (m, 2HD), 4.55 - 4.60 (m, 1H), 3.62
(s, 3H), 3.16 (s, 3H), 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)

~3

2

w1

Hz), 7.72 (s, 1H), 7.41 (4, 1H, J = 1.5 Hz), 7.24 - 7.3

, oA A, AL

w
N

Optically active compound (C-1B)
Melting point: 161-164°C
NMR (DMSO-d6) 8 pp.mi 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), 3.62
(s, 3H), 3.16 (s, 3H), 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)

Example 2 Synthesis of (R)-(E)-3-(2,6-dichloro-4-14-[3-(1-hexyloxyethyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid (C-3A) and (S)-(-
)-(E)-3-(2,6-dichloro-4-14-[3-(1-hexyloxyethyl}-2-methyloxyphenyllthiazol-2-
vlcarbamoyliphenyl)-2-methylacrylic acid (C-3B)

According to the same method as in Example 1, an optically active compound (C-3A)

5]

and an opticallly active compound (C-3B) were synthesized from (RS)-(E)-3-(2,6-
dichloro-4-{4-13-(1-hexyloxyethyl)-2-methvioxyphenyllthiazol-2-vicarbamoyliphenyl)-
2-methvlacrylic acid (B-3) obtained in Reference Example 3.

Optically active compound (C-3A)

o
-



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
(S)-(E)-3-(2,6-dichloro-4-(4-(2-methyloxv-d-(Imethyloxylieptyl)phenynthiazol-2-ylcarbamoyl)phenyn-2-
methylacryla (14, 7.0 g, yield 95%) was obtained. Optical rotation: -24.1 . 0.6 degrees (CETCh. =
H040, 21'C) NME. (CDC12) 3 ppm: 0.88 (3H, t, 4 = 6.5 Hz), 1.2 - 1.8 (1014, na), 1.37 (311" 4 = Hz),
1.77 (31-1, d)' S EHARD) 35531311, ), 3.59 (3H, ), 1.31 (211, q, 4 = 7.1Hz), 4.50 (111.7.15 (1H, t, 4
= 7.6Hz), 7.35NEH 045 9 =2 @.6 bwiz, 3297 (Pz) [ )4 8.CPHs 0212 H2Y, @62 [H. 3).3.87. (1171, Id, 3 =
(75?(:;)2,8 3(; é%i;ﬁhz)ni -@8(1(}@,5,17,.§h,blﬂ-&2<(al,{b,}bxa7)z%mh step: Synthesis.ofo (¢, 11, J= 6.5 Hz),

-8-(2,6;dighlorg:4-(4-(2-methyloxy-3-(1- : 215 9 - (8" :
methyloxyhe%%%é?iegr%}mﬁiégzg%z“-w(J:%rh“aﬁn%’o]%ﬁ%’h%h%lz%'rrln%thﬁxlééé}ﬁc S @ 1By O
(SHE)-3-(2, 6-titHifdrecm @ (2 methgiosy-3Lkmethyloxheptlipbenyl)thgizol-2-
yloa.rbamoyl)prienyn:2zmethylacrdate, (14, €:76g) obtained in the fifth step was dissolved in TEE (20
mid) gnd eth@ﬁ@{i(&op%ﬂ'r@:’ 2,4.meHp sodium hydroxide aqueous sc_)lutlon (;8.5 mi.") was added, gnd
the mixture was stirred at room temperature for 2 hours. The reaction solution was neutralized with
hydrochloric A&dt Sil ERerdted vith'etflyl Geetdtd) Theddrtracton Psidtiewad recry<tallizéd with
methanol to &btain {S)<E)8/(Z,6-dichlerc4-(@E2-mathyloxy-3-1methyloxyheéptyliphenOthigzol2-ylcar'
uamoOphenylj-2«methylagrylic; acid {Co%B,15:8 @, yield 88004,0ptical rqtafians-33.8; 0:6 gegrees
(CHCle, c =- .0.67121,-C2 NM4R, (d%)fcm)q’)% ?5845] 0._8? 8%:10’;1%’ ze 6.7 Hz), -1.22 - 1.82 (1014, rah
1.86 (311, d& S FE T DAY 307 @18 354/ (3H, 8) 461 (1E, m), 7.25 (111, t, 4 = 7.8 Hz), 7.41
(11-1, a), 7.13 (1H, dcl, J= 7.9 Hz, 4 = 1.8 Hz), 7.52 (1H, da, 3= 7.5 Hz, | = 1.7 Hz), 7.11 (111, 1, 3 =
1.4 Hz), 8.326(24dp 1252 (214 hrs)Results af powder X-ray deffraction are shown in Fig. 2. Deffractan
angle of maim peak 29 re 4.2, 6.4, 12.3, :23.6, 23.8, and 24.7 degrees A step- c;.yritheof
'iEl-e2,5-dichioro-carbonyiehenviproacid (13) Triethylphosphonapropionate (4.5 gl was dissolveTHE
(15 nth), sodium hydride cre.) was added under ice-cooling, and the mixture was stirred for 30
minutes. To tile solution wee; adaed El solution obtained by dissolving 8.5-ciichJoro-4-formyl-benzoic
acid (3.9 g) in TI-IF (10and the mixture was further stirred for I. hour and 20 minutes The reaction
solution was extracted with ethyl acetate, and a solvent was distilled off until a weight including o
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-hentane?2) to obtain 3 (E)-3,5-dichlorm4j2-
ethyloxycarbanylphonylpronvpbenzoic acid (12, 3.98. Melting pcini: 145-C NAIR (CDC13) 3 ppm: 8.07
(8, 231), 7.47 Es, lip, 4.32 (g, 2H, 3=7.0 Hz), 1.79 Es, 3E), 1.38 a, 3M. Jci 7.0 Hz) Results of poweder
X-ray deffraction are shown in Fig. 3 [Table 2: 2 ea valueintensity '1 tens ty 6.10810.895356.344.3 |
5./51 u....c.i5...bu



5...5 16.257 5.44785 127 100 19.185 4.62239 18.4 14.5 19.9-6E 444294 23.9 18.8 22.076 4.02312
4.88 3.8 24.463 3.63573 19.9 10.2 24.801 3.58703 30.1 23.7 26.232

[Chemical formula 16]
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3.39442 15.5 12.2 26.63 3.34461 6.88 5.4 27.2943.26469 8.86 7 287'3.19348 4.55 3.6 30.9182.88984

5.05 4. 31.3172.85387 10.5 8.3 32.1522.78163 10.2 1851 32.842.72495 15.6 12.3 34.1642.62214
3.55

First step: Synthesis of (§)-1-(3-bromo-2-methyloxyphenylDheptane-1-ol (8)

Under room temperature, a 1M borane THF solution (48 mL) was added to an R-CBS
1M toluene solution (120 mL). 1-(3-Bromo-2-methvloxyphenylDheptane-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-(3-bromo-2-methyloxyphenylheptane-1-0l (8, 12.86 g, yield 75%).

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

NMR (CDCls) & ppm: 0.87 (3H, t, J = 6.8 Hz), 1.2 - 1.6 (8H, m), 1.74 (2H, m), 2.09
(1H, brs), 3.88 (3H, 8), 4.97 (1H, m), 7.01 (1H, t, J = 7.8 Hz), 7.37 (1H, dd, J = 7.9 Hz,
J=1.3 Hz), 7.46 (1H, dd, J = 7.9 Hz, J = 1.7 Haz)

Second step: Synthesis of (8)-1-bromo-2-methyloxy-3-(1-methyloxyheptyDbenzene (9)
(S)-1-(8-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 (S)-1-bromo-2-methyloxy-3-(1-methyloxyheptyl)benzene (9,
8.77 @, 83%).

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

NMR (CDCla) § ppm: 0.87 (3H, t, J = 6.8 Hz), 1.2 - 1.5 (8H, m), 1.5 - 1.8 (2H, m), 3.22
(3H, s), 8.85 (3H, ¢), 4.51 (1H, m), 7.02 (1H, t, J = 7.8 Hz), 7.38 (1H, dd, J = 7.8 Hz, J
=17Hgz), 7.46 (1H, dd, J =7.9Hz, J = 1.7 Hz)

Third step: Synthesis of (8)-2-chloro-1-(2-methyloxy-38-(1-
methvloxyheptyl)phenylDethanone (11)

To a THF solution of (S)-1-bromo-2-methyloxy-3-(1-methyloxyheptyl)benzene (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-methyloxy-N-methyl-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 (S)-2-chloro-1-(2-methyloxy-3-(1-
methyloxyheptyl)phenvlethanone (11).

NMR (CDCls) & ppm: 0.87 (3H, t, J = 6.8 Hz), 1.2 - 1.82 (10H. m). 3.22 (3H, s), 3.78
(3H, s), 4.55 (1H, m), 4.73 (2H, m), 7.24 (1H, t, J = 7.6Hz), 7.62 (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 (S)-4-(2-methyloxv-3-(1-methvloxvheptylphenyDthiazole-2-
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2.8 35.122 2.55297 12.8 10.1 36.042 2.48989 4.74 3.7 37.931 2.37008 13,1 10.3 38.508 2.33593 5.61
4.4 39.02E3 2.3059525 19.7 Diffraction a gie of main peak= 8.1, 16.39.2, 20.0, 24.8, and. 39.0
degrees Example 4: Synthesis of (C-3B) I(ihenacal formula 171

amine (12)

(S)-2-chloro-1-(2-methyloxy-3-(1-methyloxyheptyl)phenylethanone (11) obtained in
the third step was dissolved 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 (S)-4-(2-methyloxy-3-(1-
methvloxyheptylphenyDthiazole-2-amine (12, 4.22 ¢, vield 32%).

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

NMR (DMSO-ds) & ppm: 0.84 (3H, ¢, J = 6.5 Hz), 1.2 - 1.5 (8H, m), 1.5 - 1.8 (2H, m),
3.13 (3H, ¢J, 3.62 (BH, s), 4.64 (1H, m), 6.99 (2H, brs), 7.05 (1H, &), 7.16 (1H, t, J = 7.6
Hz), 7.22 (1H, dd, J =75 Hz, J = 2.0 Hz), 7.81 (1H, dd, J = 7.4 Hz, J = 2.0 Hz)

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



19\--Me20"-Me )\DEt HO,) 013))1()))) O Fifth see OMe (S) Me H Sixth step CIO r-s"L OH 110Ci OMe
Me. 1-1 C-3B First step: Synthesis of _oxyphenyl.)cthane Using the same method as that of the first
step of E amnie 3, the compound (17) was obtained from the compound (16) at yield 77%. Optical
rotation: -23.5 degree= (CD CH, a = 1.050, 21:C) 1c1\11 (CDC-is) S pum: 1.49 (3H, d,= 6.6 Hz), 233
aH. brs, 3.88 (3}-1.,5.19(:11.H,p. = CAHz),7.01 (111,t,S=7.9Hz),7.40 (iH, cld,J=7.7Hz. () =1.1
Hz), 7.46 (1H,2¢i413.0 Hz, J = 1.4-

26 . d value | intensity | 8R0S
10.332 | 855452 59.8 50.4
10.843 8.1507 205 189 |
11371 | 7.77554 11 9.2
12,042 | 7.34333 214 18.1
12,635 7 77 6.5
14.004 | 627838 30.1 053
14439 | 6.12951 10.7 9
16.016 5.52906 721 | 61
16386 | 5.40521 15.8 13.3
16.888 | 5.24555 24.3 20.5
17665 | 5.01658 412 34.7
18208 | 4.86789 a4 8.8
18515 | 4.78822 119 100
19729 | 4.49608 12 10.1
20773 | 4.27259 123 103
21249 | 417792 103 8.6
21697 | 4.09268 332 o8
20049 | 402813 132 111
20734 | 3.90828 45 g
23107 | 3.84595 103 87.1
23775 | 3.73934 229 19.3
24125 | 3.68502 18.0 15.3
2478 3.58006 15.1 127
25200 | 352804 129 109
D5 44 3.4983 109 9.2
26026 | 3.42082 16.6 14
26761 3.3285 758 6.4
07068 | 3.06785 179 15
27.802 | 3.20621 824 7
28719 | 3.10589 103 8.6
3086 289516 5.89 5
32688 | 273725 674 57 |
34001 | 2.63449 714 6
34.988 2 5604 658 55
35352 | 253889 572 48
36223 | 247782 594 5
37466 | 239845 853 7.0
38218 | 235204 158 133
39.065 | £.30387 5 44 46
39546 | 2.07693 6.48 55

Diffraction angle of main peak:! 26 = 10.38, 17.7, 18.2, 18.5, and 23.1 degrees

o

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

methvloxvheptylphenylthiazol-2-vicarbamoylphenvl)-2-methvlacrylate (14)
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Second SLep: Synthesis of (5)-1-bromo-3-0-hexyloxyothyl)-2-methyloxybenzene (18) Using the same
method as that of the second step of Example 3, the compound (18) was obtainec from the compound
(171 at a yield of 96% Optical rotation: -28L8 = 0.6 degrees CCHels, ¢ = 1.055, 21C) NMR (:21.)C.13)
5 ppm: 0,87 (3H,t,1=(3.8 Hz), 1.2 - 1.4 (6H, in), 1.42 (3E, d, J = 6.5 Hz), 1.51 (2H, in), 3.29 (2H, in),
3.85(3H, s), 4.78 (1H, (4,1 = 6.4 kiz). 7.02 (iH, t, J = 7.9 Hz), 7.39 (1H, dd, J = 7.8 Hz, J1.7 Hz), 7.45
(1H, dd, J = 71915 ﬁwlllcrfw)ﬁ'hwgﬁtwaﬂwmmtwgr@p“osyﬁfmy%ﬁ(sf)@(& ooﬁﬂwekymyetﬁ -v1)-2-
me.thyloxyphenyilthiazeien2-amiae (20)dUsingdhersame methed as thay of the: fourthrstep of Example

3. thepound () was ablaingd fromihe,camprund (s);subseongatly agearding Lo e sante method
as that of the fourth step, the'’compound {20) was obtained. Compound 19) N % (CD& o) S ppm:

0.87 (3EL.1, 5'2% P9} 1 Dflﬁpéseﬁnﬁ%yaf%s (BH 3 266 A 155 (P15 2021 m), 3.78
(3H, s), 4.73 (@e i)yl 80e( Lttty 3 w26 4t Mzl 724 (bHetpb=r 71814 2)y 7.52y(dH, dihe3 s 7tbHz, 3=1.8
Hz), 7.65 (1H, fdiw { f Hzxl 7 48 Hz) Compound: (20) Opfical rotation; 0.4 degrees.(1)11180, e =
1.025, 21C)N IR(CDClZ}%1 rgé? 314 t%}iOHzgﬂgiZ 13{& )1135(3H d, 3=6.5
Hz), 1.48 (214, W}, 3231 ‘)g‘ a)“ &I E 77699 14 rs), 7.05 (111, s), 7.16
(1H,1,3=7. mt&vm%emu@éiem&)%@m sx&cmmgy?m(w Rirg e 7le 1@ £11,.9 42) Results of
powder X-raygetirastion areshown.in Fig. 4 {Table 31 dvalue mtensiiv 8.173 10.80873 2263 10.15
8.70733 7'99(%5%3321 9&%t20§42%.61 £ 0.6 degrees (CHCls, ¢ = 1.040, 21°C)

NMR (CDCls) & ppm: 0.88 (3H, t, J =6.5 Hz), 1.2 - 1.8 (10H, m), 1.37 (8H, t, J = 7.1

Hz), 1.77 (3H, d, J = 1.4 Hz), 3.23 (3H, s), 3.59 (3H, s), 4.31 QH, q, J = 7.1Hz), 4.56

(1H, m), 7.15 (1H, t, J = 7.6Hz), 7.35 (1H, dd, J = 7.6Hz, J = 1.7Hz), 7.41 (1H, d, J =

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)-(F)-3-(2,6-dichloro-4-(4-(2-methyloxy-3-(1-
methyloxvheptylDphenylthiazol-2-ylecarbamoylphenyl)-2-methylacrylic acid (C-1B)
Ethyl (8)-(E)-3-(2,6-dichloro-4-(4-(2-methyloxy-3-(1-methyloxyheptylphenylthiazol-2-
vicarbamoylphenyl)-2-methylacrylate (14, 6.76 g) obtained in the fifth step was
dissolved in THF (20 mLJ and ethanol (20 mL), a 4 mol/L sodium hydroxide aqueous
solution (13.5 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 (S)-(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, yield 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), 3.27 (8H, s), 3.54 (8H, s), 4.61 (1H, m), 7.25 (1H, t, J = 7.8 Hz), 7.41 (1H, &), 7.43
(1H,d4d,J=79Hz J=1.8Hz), 752 (1H, dd, J=7.56 Hz, J=1.7Hz), 741 (1H, 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, 23.6, 23.8, and 24.7 degrees

A step: Svnthesie of (B)-3,5-dichloro-4-(2-ethyloxycarbonylphenylipropvlibenzoic acid
(13)

Triethylphosphonopropionate (4.5 g) was dissolved in THF (15 mL), sodium hvdride
(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 3,6-dichloro-4-formyl-benzoic

o0
O



10.3 2.9 12.526 7.060E 29.7 as 19.96 6.82519 25.5 70 13.633 6.48972 30.28.6 15.4555.72849 22.7
6.5 16.399540Q1 i350 100 16.741 6,29166 I-- _ 32.39.2 17.3191 6.261.8

acid (3.9 g) in THF (10 mL), and the mixture was further stirred for 1 hour and 20
minutes. The reaction solution was extracted with ethyvl acetate, and a solvent 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-heptane (1 2) to obtain 3 (E)-3,5-dichloro-4-{2-
ethyloxycarbonylphenylpropylbenzoic acid (13, 3.98 g).

Melting point: 145°C

NMR (CDCls) § ppm: 8.07 (s, 2H), 7.47 (s, 1F), 4.32 (g, 2H, J = 7.0 Hz), 1.79 (s, 3H),
1.38 (t, 8H, J = 7.0 Hz)

e}

Results of poweder X-ray deffraction are shown in Fig. 3.



5.1161 17.7344.99722 6.531.9 18.352 4.83027 14.14 19.025 _L 4.66083 12 a4 19.875 4.46344 20.1
5.8 21.323 4.1635 9.66 2.8 21.65 4.10143 12.7 3.6 23.026 3.85932

[Table 2]
26 d value | intensity = [elative
8108 10.8953 56.3 443
10.78 8.20055 6.2 49
16.257 544785 127 100
19.185 462239 184 | 145
19.968 444294 239 | 188
22.076 402312 4.88 3.8
24,463 3.63573 129 10.2
24.801 358703 30.1 237
26,232 3.39442 155 122
26.63 | 3.34461 6.88 54
27.294 3.26469 8.86 7
27,871 3.19848 455 36
30918 | 288984 5.05 4
31317 | 285387 105 8.3
32152 | 278163 10.3 8.1
32.84 272495 15.6 12.3
34,166 262214 3.55 28
35122 255297 12.8 10.1
36.042 2.48989 4.74 37
37.931 2.37008 13.1 10.3
38.508 2.33593 5.61 44
39.028 230595 | 25 197

Diffraction angle of main peak: 20 = 8.1, 16.3, 19.2, 20.0, 24.8, and 39.0 degrees

Example 4 Synthesis of (C-3B)



47.513.6 _123.32 3.81131 18.6 5.3 24.263 3.66492 56.2 16.1 24.56 3.62162 24.8 7.1 24.944
356576J941 25.234 3.526357.91 2.3 25.556 3.482658.012.3 26.107 34104116.84.8 L2.6457 336656

[Chemical formula 17]

R-cB2 n-Hexyl- Br
- —
BH4-THF B DMSO (\i
(\/ar Toluene | S r KOH o
H m________)‘ E R
/)\OMe First step \%\OMe Second step M(S)Lr_.,o
S (5) [ =on ¢ i
Me” O Me” 7,
18 Me
16 P
1) i-PrMgcCl
THF c | 8\
2) Me._ _OMe /E R pu
\ i SN TN
e M |
cxv§o | P LN NH, L,
10 OMe EtOH (s) e
Third step Me” - Fourth step Me™ 10—
H L‘\x \
19 e - e

(PhO),P(O)CI/EL,N/ACOEL
cl

/l(i Ci o)
Xy OEt s SN /\()J\

H OEt
HO = Me
cl o Me 4NNaOHag,
0 13 THF-EtOH
Fifth step Sixth step

Ci

First step: Synthesis of (8)-1-(3-bromo-2-methvloxyphenylethane-1-0l (17)

Using the same method as that of the first step of Example 3, the compound (17) was
obtained from the compound (16) at a yield 77%.

Optical rotation: -28.5 = 0.6 degrees (CHCls, ¢ = 1.050, 21°C)

NMR (CDCls) & ppm: 1.49 (3H, d, J = 6.6 Hz), 2.33 (1H, brs), 3.88 (3H, s), 5.19 (1H, q,
J=6.4Hz), 7.01 (1H, t,J =79 Hz), 7.40 (1H, dd, J = 7.7 Hz, J = 1.1 Hz), 7.46 (1H,
dd. J = 8.0 Hz, J = 1.4 Hz)

(W)
]



26.6 7.6 27.523 3.23813 9.86 2.8 28.638 2.11453 5.91 29.371 3.03844 5.3 1.5. 30.268 2.95039 5.29
1.530.78 2.90248 6.06 , ., ' ' 32247 2.76539 7.26 9:

Second step: Synthesis of (8)-1-bromo-3-(1-hexyloxyethyl)-2-methyloxybenzene (18)
Using the same method as that of the second step of Example 3, the compound (18)
was obtained from the compound (17) at a yield of 96%.

Optical rotation: -29.8 £ 0.6 degrees (CHCls, ¢ = 1.055, 21°C)

NMR (CDCls) 8 ppm: 0.87 (3H,t, J =6.8 Hz), 1.2 - 1.4 (6H, m), 1.42 (3H, d, J=6.5
Hz), 1.54 (2H, m), 3.29 (2H, m), 3.85 (3H, s), 4.78 (1H, q, J = 6.4 Hz), 7.02 (1H, t, J =
7.9 Hz), 7.39 (1H, dd, J = 7.8 Hz, J = 1.7 Hz), 7.45 (1H, dd, J = 7.9 Hz, J = 1.7 Hz)

Third step and fourth step: Synthesis of (S)-4-(3-(1-hexyloxyethyl)-2-
methvloxyphenyllthiazole-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) 8 ppm: 0.87 (3H, t, J = 6.9 Hz), 1.2-1.4 (6H, m), 1.45 BH, d, J = 6.6 Hz),
1.55 (2H, m), 3.29 (2H, m), 3.78 (3H, s), 4.73 (2H, m), 4.80 (1H, q, 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)

Optical rotation' -4.2 = 0.4 degrees (DMSO, ¢ = 1.025, 21°C)

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

Hgz), 1.48 (2H, m), 8.25 (2H, m), 3.61 (3H, s), 4.78 (].H, q, Jd = 6.4 Hz), 6.99 (2H, brs),
7.05 (1H, s), 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

o2
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33.111 2.70324 5.69 1.6 32.7742.65169 15.2 44 35.9522.49588 14 4 36.615 2.45222 9.012.6 36.905
2.43363 11.23.2 38.207 2.35362 13.73.9 38.784 2.319917.982.3 Diffraction angle of main peak®6 si
32.5,12.0. 12.6, 16.40, and 21.3 degrees Fifth step: Synthesis of ethyl
(S)-(E)'3-(2.6-dichloro-4-(4-(3-(I-hexyloxyethy1)-2-
mety10-xyphonynthiazol-2-ylcarbamoyl)phenyl)-2-rnethylacrylate (21) Using the same method as
that of the fifm%ztéep%f Example S. the compound 231) was obtained from the compound: (20) at a

yield of 94%. Optical rotation: +1.7 +. 0.71 degrees ((1HCI,,,, = 1.07, 2EQ)

26 d value | intensity | refative
8173 | 10.80873 22 6.3
10.15 8.70733 7.99 2.3
12.044 | 7.34226 10.3 29
12526 | 7.06085 29.7 8.5
12.96 6.82519 255 7.3
13.633 | 648972 30.2 8.6
15455 | 572849 227 65
16.399 5.401 350 100
16.74 5.29166 323 9.2
17.319 5.1161 6.26 18
17.734 | 499720 653 19
18.352 | 4.83027 141 4

19.025 | 466083 12 3.4
19.875 | 446344 20.1 5.8
21.323 41635 9.66 2.8
21.65 410143 12.7 3.6
23.026 | 3.85932 475 13.6
23.32 3.81131 18.6 53
242685 | 3.68492 56.2 16.1
24.56 3.62162 24.8 7.1
24944 | 356676 941 2.7
25234 | 352635 791 23
25.556 | 3.48265 8.01 2.3
26.107 | 341041 16.8 4.8
26453 | 3.36656 26.6 7.6
27.523 | 3.23813 9.86 28
28.838 | 3.11453 591 17
29.371 | 3.03844 5.3 15
30.268 | 295039 5.29 15
30.78 2.90248 8.06 1.7
32.347 | 276539 7.26 2.1

33.111 | 270324 5.69 1.6
33774 | 265169 i5.2 4.4
35.952 | 249588 14 4

36615 | 245222 9.01 26
36.905 | 243363 11.2 3.2
38.207 | 2.35362 13.7 3.9
38784 | 231991 7.98 2.3

Diffraction angle of main peak: 26 = 12.5, 13.0, 13.6, 16.4, 23.0, and 24.3 degrees

Fifth step: Synthesis of ethyl (S)-(E)-3-(2,6-dichloro-4-(4-(3-(1-hexyloxyethyl)-2-
metyloxyphenylthiazol-2-yvlecarbamoyl)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 a yield of 94%.
38



NME. (CDCh) 5 ppm: 0.87 (311, t, ci = 6.9 Hz). 1.2 - 1.35 (611, in), 1.38 (311. a3 = Hz),  1.44 (31,
5.J = 6.4 Hz), 1.57 (211, m), 1.77 (311, d, ci = 1.4 Hz), 3.30 (2H: m). 3.59 (311, s), 4.31 (211, q,J =
7.1 Hz), 4.83 (1H, q, :7= 6.4 Hz), 7.17 (111, t, 4 = 7.7 Hz), 7.42 (1lI, 5. ci = 1.7 Hz), 7.42 (11-1. dd, J =
7.7TlzS=1.8Hz), 7.31 OE, s), 7.67 (1E, dd, = 7.6 Hz, ci = 1.7 Hz), 7.89 (211, s), 10.30 (1H, bra)
Sixth step: Synthesi.n, of (S)-(E)-3-(2,6-dichloro-4-(.4-(3- 1-nexyloxyethy0-2-
metyloxyphéhyti)thiazokPaylcarbameyljphenyr:2Héthylacrilid aéid{C-33) Using the same method as
that of the smmt&mhl,ixamme 8 dhegompound ((7%r313) wass qlatajri@xﬂ from(the eompound (21) at a

yleld or 800/%1@% 21al( é%tftlg )TI 28 (%{% gg,)re(@% C T—?zhl c= §2§?104d0 52 QLN]MT 60(39@3)853 ppm: 0.87t,

- 6.8 H2), )15 16421m 1:86 (3H, d, J = Elliz),
2,35 (2111, B )6 78iz)28.55 (311, 5jLa)8? {iH1H, 38 HzS: “71215?(1H 37,7 Fz) T 741 (1H, s), 7.49
(1H, dd,7Ji Hyig, 31 MZ,,? 17251 (AH(1dd, 27,5 Hz, 3 . 8-Hz) 765 (16, 0.2 k4-Hz)18.384(211, s),

13.4 (2E, his) Results;of powder X- é@){ﬁfgff@cggm@@ég,hgwn in Fig. Diffraction angle of main peak: 20
=17.8,21.1, 22.5, 23.3, 24.1, and 24.4 degrees Example 5: Synthesis of (0-93) S, Slii;:

------ t."7..-----N li2N' -NH2il EtOH'tt" 'OMe (3)1_,0 Me'H Me 2526 (Ph0)2P(0)CI/Et3N/AcOEt. CIO J
Sixth step: Synthesis of (3)-(E)-3-(2,6-dichloro-4-(4-(3-(1-hexyloxyethyl)-2-

metyloxyphenyDthiazol-2-ylcarbamoyl)phenyl)-2-methylacrylic acid (C-3B)

Using the same method as that of the sixth step of Example 3, the compound (C-3B)
was obtained from the compound (21) at a yield of 80%.

Optical rotation: -7.0 = 0.5 degrees (CHCls, ¢ = 1.040, 21°C)

NMR (CDCls) 8 ppm: 0.87 (3H, t, J = 6.6 Hz), 1.2 - 1.4 (6H, m), 1.48 (3H, d, J = 6.4
Hz), 1.52 - 1.64 (2H, m), 1.86 (3H, d, J = 1.4Hz), 3.35 (2H, t, J = = 6.7Hz), 3.55 (3H, sJ,
4.87 (1H, q, J =6.8 Hz), 7.25 (1H, t, J = 7.7 Hz) , 7.41 (1H, s), 7.49 (1H,dd, J =7.9
Hz, J = 1.6 Hz), 7.51 (1H, dd, J = 7.5 Hz, J = 1.8 Hz), 7.65 (1H, d, J = 1.4 Hz), §.33
(2H, s), 13.4 (2H, brs)

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

Diffraction angle of main peak: 26 = 17.8, 21.1, 22.5, 23.3, 24.1, and 24.4 degrees

Example 5 Synthesis of (C-9B)
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,1-¢i013 OMe (S CI0O Me OEt NH :Jr 0 Me' MeMe 27 CIO *---1""OH Me OMe CI (S' Me0O me.>: H
MeMe 0-9B First step: Synthesis(S)-1-(2-bro :1-2-methvloxYpdimethyl- opy1-1-01

[Chemical formula 18]

R-CBS

n-Pri B
BH;-THF By DMSO = "
Toluene N KOH
. ) ( //\OMe
First step N Omie Second step Me\(s),‘o
(S) OH | - L\
Me -~ Ve H
ﬁ 1 Me Me
M7y 24
23
1) i-PriigCl
THF Cl

2) NMe_ _Obie s

g
N
0
C‘\/go HZNJ\NH
10 OMe  EtOH

S

. Me -0 . Me
-, Fourth ste

Third step i > 7 L.\ p Mo

25

(PhO),P(O)CIEt;N/ACOEL

o 13
Fifth step
Ci O
S H Ny Y OH
4NNaOHag. | )—N l/ Nie
THF-EtOH N Ci
Sixth step ONie ©
9" —
Me H
CQB

First step: Synthesis of (S)-1-(3-bromo-2-methyloxyphenyl)-2,2-dimethyl-propyl-1-ol
(23)

Using the same method as that of the first step of Example 3, the compound (23) was
obtained from the compound (22) at a yield of 86%

Optical rotation: -6.1 = 0.4 degrees (CHCls, ¢ = 1.070, 21°C)

NMR (CDCls) & ppm: 0.92 (9H, s), 2.06 (1H, brs), 3.83 (3H, &), 4.78 (1H, s}, 6.99 (1H,
t,J=7.8Hz, 7.38(1H,dd, J=7.8Hz J =16 Hz), 7.46 (1H, dd. J=7.9Hz, J =17
Hz)

40



(23) Using the same method as that of the first step of Example 3 the compound (" was obtained from
the compound (22) at a yleid of 80% Optical rotation: -6.16.4 degrees (CHC13, c = 1.07C, 2'LT)
NIYITe (CDC18) 6 opm: 0.92 (91H, sh 2.06 (1Tel, brs), 3.83 (SH. e), 4.76 (111, s). 6.99 (1H. 7.38
(\1H,ad,J=7.8Hz,t: = 1.6 Hz), 7.46 (1IEdd. J=7.9 Hz, ,T = 1.7 Hz) Second step: Syntbeis Cr,ro -
3-(2,2 'dim ethy 1. -propyloxvoropyl) 2- methyloxybenzene (24) -using the same method as that of the
second stepBFExGAmple ? ﬁ’%ﬁ%e&%g@uﬁ&’(?%f\ﬁa@gb‘ééﬁ‘fé&}ff m'the’ 6?%88?’1@(23) at a yield of 81%
:= 0.4 degrees {CMGs e z1:083) 21t NMR. (CDC1ppm: 0.89 (911, s), 0.92 (OH, t,r: 7.2 Hz), 1.56
(2F1, m'a 3.19(214,dn) 3,33.(3144 . 30614 ,:8), 6398dimsch IEFh7),57 34 (bid dh= 729Hz, 3= 1.6
1.1z),7.45(111,1d, J = 7.8 Hz, 3 = 1.6 Hz) Third step and forth step: Synthesis of
(S)-4-(2-dimg.fﬁfffffB?gpfyrfc)%}%focim%)élﬁ%-l@f%§§nylr?t C“l:?lff%lkeL-Z’-amine (26) Using the same method
as that of the thifd step SFE@MpleZ: the do@ﬁﬁo%hccd%) was obtained from the compound (24), and
subsequentlyagcording tosthesames rsthed as thatrtof the fourthistep, thé2dbmpoand (26). was
obtained. Campound (25) NUR (CPE13) 6:pRm; 0.90, @H, )0.92:(QH §,-J Sc72,Hzk 1.67 (2H, m),
3.19 (21-13.71 (31H, 5%:4.22 (111, s%, 4.71 £2E rra), 7.21 (111,t,3=7.7 Hz), 7.49 (1H, dd., 3=7.7
HZ,= 1.8 Hz) 761 4114 tid %34 7.7 12731 17°H%) Compound (26) Optical rotation: -93.6 = 1.2
degrees ailVISO ¢ = 1.070, 91i NIYIR (CDC15) 6 ppm: 0.87 (OH, s), 0.89 (3H, t, | = 7.4 Hz), 1.52 (2E
N9 2 8.58 (Oht,;,.92, A 3L T r3) « £ 9%(2h 013) 0 702 (la 8h, 7-ddnEk b b-brofyToks(dddpdlh-8 = 7.6 Hz, 3
=2.1Hz),7.80 (111, dd, | = .4H21J_():_QZ. 3 H?Jifth step: Synthesis of ethyl
(S)-(E)-3-(2.028icHKIBIS" -?21@3&?2-%%@ yI-1-
propyloxypropyitie 2 imethytoxyphohynthiazel-gryidaisarhey DpReryo 22midthyargrate (€27 Thing the
same methodwas: thatef thenlifth step of Example d:.the compoundd 2T wastbbtaineddrom thes
compound (26) at a.yield of 94% Optical rotation; s A es (CHCIL.3, e =1.010, 21C) NME.
(CDC13) 6 pzi)%%%és%e(%ﬁf%f?ggl g %267’%% f;%ﬁg%g; t, 3 =7.1 Hz), 1.56 (2H, m), 1.76
(OH, d, 3= 1@5%}1‘3@1@5&11, na), 3.53 (3H, s;), 4.3: (211, q, 3=7.1 Hz), 4.32 (111, s), 7.08 (1H, t, | =
7.6 Hz), 7.34NVEL(Ch @ 7.7pkiz, 0008 08 H2) 040 L1+1 Ja 3.2 U HA)T 1251 (LE 3s)9 7269 (11 cid, |
(:E§?EI)_ISS :( ;g g%ﬁ#;%zgi&z ﬁ()i JszQaZ_.? %r?lﬁlib@’ ?iéﬁg@'ﬁpé,%%\thefﬁ&l}?fm;n) (1H, ﬁﬁ, J= 7.7

-(E)-3-(,2,6-dichloro- -(2-(2,2-dimethylpropyloxYpr -2-methyloxy)paenyi)th: azo
2-ylearbamoyiTHeRyD 2 et{@/ia?gﬂ’ LYY PIPRE S RIS

Compound (26)

Ontical rotation: -83.6 = 1.X

Lallal ALl

2 degrees (DMSQ, ¢ =1.070, 21°C)
NMR (CDCls) 6 ppm: 0.87 (9H, s), 0.89 (3H, t, J = 7.4 Hz), 1.52 (2H, m), 3.19 (2H, m),
3.58 (3H, s), 4.37 (1H, s), 6.99 (2H, brs), 7.02 (1H, s), 7.14 (1H, t, J = 7.7 Hz), 7.21

dJ
(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-ylecarbamoyl)phenyl)-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%.

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

NMR (CDCls) & ppm: 0.89 (9H, &), 0.92 (3H, t, J= 7.2 Hz), 1.37 (83H, t, J = 7.1 Hz),
1.56 (2H m), 1.76 (3H, d, J = 1.5 Hz), 3.18 (2H, m), 3.53 (3H, &), 4.31 (2H, ¢, J = 7.1
Hz), 4.32 (1H, s), 7.08 (1H, t, J = 7.6 Hz), 7.34 (1H, dd, Jd = 7.7 Hz, J = 1.8 Hz), 7.40
(1. d, J=1.4Hz), 7.51 (1H,s), 7.62(1H, dd, J=76 Hz J=1.8 Hz), 7.84 (2H, s),
10.77 (1H, brs)

Sixth step: Synthesis of (8)-(E)-3-(2,6-dichloro-4-(4-(3-(2.2-dimethyl-1-
propyloxypropyD-Q'Hleth}floxsf)phenyl)thiazoi'Q'_vlcarbamoyl\)phenyl?'2'methylacry1j_c
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acid (C9B) Using the same method as that of the sixth step of Example 3, Lhe compound (CH 911)
was obtained from the compound (27) at a yield of 87%. Optical rotation: -61.6 .+ 0.9 degrees
(011C12, ¢ =1.018, 21'C) NMP, (CDCIH) C ppm: 0.90 (9H, s). 0.90 ($IT, t, 3 =7.4 Hz), 1.53 (2II, n:C,
1.69 (311, d, = 1.1 Hz), 3.21 (211, m), 3.57 (313. s), 4.40 033, sh 7.24(111,t, J = 7.6Hz), 7.29 (1H.
dd.,=7.7Hz,d = 2.1 Hz), 7.40 (111, 0, J = 1.4 Hz), 7.68 (1E, .$), 7.89 (111, dd, J = 7.4 Hz, = 2.1 Hz),
8.28 (211, s)‘lc;lfﬁé%fff—_' hrs.) hesults of powder X-ray diffraction are shown in Fig. 6. Diffraction anode
of main peak!25 & 113.6a16. hePloR, 281 tarfd 24 Bxdegrees {00901 ple Ssitg thensarmmethis as
those of Examples, 1.1, the.fellowing eptically)astive compaungds can he synthesized. Table 41 i

pontyionyethy RSN ok AT 2. et Uit
C2.11(S)-(E)8YB. 6 Ehtore -2 istHy loxy-8 U (£ Ferityloxye LRy TOPheHyi Rhial 201 {21 yied rb in
oyllbeniy'F 2=methykacrylic @cid Q44 (R (E)-8s(26+dichiore-4- 14 <1Z-mothyloxyH3s( 129 (1H. dd,
methyioxyhexyp hepynfinazoly 7ryicaghapa gyipheriyi), 2: methyl acryle a6id aq g = 7.4 11z,

J =2.1 Hz), 8.28 (2H, s), 12.98 (2H, brs)

Results of powder X-ray diffraction are shown in Fig. 6.

Diffraciion angle of main peak: 268 = 13.6, 16.1, 21.2, 23.4, and 24.5 degrees

[0020]

Using the same methods as those of Examples 1 to 5, the following optically

active compounds can be synthesized.



C-4.D (s)-(In-:3-(2, 6- dichloro- 4 - k-12-methyloxy- 3-( 1 - metlayloxyhexyl)phenyn
tinazol-2-yluarbamoyUphenyli-2- m ethylacryli ¢ acid C-5A 1R)-(13)-3-(2,6-dIchlaro-4- k18-0
.ethyloxyhexyl) 2- methyloxynhenyll thiazo1-2-ylcarbamoylipheny1)-2- methyl acrylic acid C-5B
(S)-(E)-:3-(2,6-dicialorn-4- {4-13-(1 -ethyloxyhexyl)-2- me.thyloxyp henyll thiazol-2-ylcarbarnoyl}p
henyl)-2- m ern via cryllc acid C-GA (R)-(E)-842,6-dichloro-414-13-(I -ethyloxypenty1)-2-
methyloxyprﬁgﬁﬁﬂfh‘?azol 2-ylcarbamoyl}pheny1)-2- methylacrylic acid C-GB (S)-(E)-3-(2.6-dichloro-4-

4-[3-(1-ethyloxypentyn=2- 1

nethyloxyphenyllth|azo@grylg§m@rygyj}phcmy1) -2- methV|acryI|c acid C- 7A

(1-)-(E)-8-(2;6=dichtorc=4-=i4

methylacryli

ic acid C27B (S

) A

zota—ylearbamoy 'h ny1)- 2

hv Xy

yetiﬁD &fel&v]éi' 11470 lcarbapno
"’

uculyluxy 3=t upyl ypcmyuuncng{m azol=2=3;taarbamoy]fphenyl

igxypentyliphenylithi

(R)'(E)'3'(L,U UIL,IIIUIU Z- I_I4 L3 2 L uuacm I IUP 1 1 )\_y

2-methyloxyphonylithiazol- PR ér f -{Hé él?‘i/ 6%&(%% )z(E)-3-(2,6-di chloro-4 -

f 4-Ifi- (2,2-thethylpropy1- 1-1?1 10XV, O\ § Vb |% O lithiazol-2-y1éa cﬁkh nyl) -2- methylacrylic

acid C-913 \S) (E\ 3 (L © diuh.GrG 4 | T \J L 2 ulmCLII A 1 pi”‘p".GX"per‘y” Z |||cthyl Xyphenyll

thiazcl-2- ylcarbamiéyl}phen 8.2 Eistiyfa 4&@&% )“347‘5 -dichigro-4 -,1-E2-methyloxy-
thvloxvhe‘{yl hel llthiazol-2-¥ilcarbamoyl phenv

8-(i-

methylacryhc ac1d

C-4B

(8)-(E)-3-(2,6-dichloro-4-{4-{2-methvloxy-3-(1-
methyloxvhexyl)phenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

(R)-(E)-3-(2,6-dichlorc-4-{4-{3-(1-ethyloxvhexyl)-2-
metmloxyphenvﬂtmazo} 2-ylcarbamoyliphenyl)-2-
methylacrylic acid

(8)-(E)-3-(2,6-dichloro-4-{4-{3-(1-ethyloxyhexyl)-2-
methyloxyphenyllthiazol-2-ylecarbamoyliphenyl)-2-
methylacrylic acid

(R)-(B)-3-(2,6-dichloro-4-{4-[3-(1-ethyloxypentyl)-2-
methyloxyphenyl]thiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

(8)-(E)-3-(2.6-dichloro-4-{4-[3-(1-ethyloxypentyl)-2-
methvloxyphenyl]thlazol -ylcarbamoyliphenyl)-2-
methylacrylic acid

(R)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
propyloxypentyl)phenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

(8)-(E)-3-(2,6-dichloro-4-{4-[2-methvioxy-3-(1-
prapyloxypentylphenylithiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

(R)-(B)-3-(2,6-dichloro-4-14-13-(2,2-dimethylpropyl-1-ethyloxy)-
2-methyloxyphenvllthiazol-2-vicarbamoyliphenyl)-2-
methylacrylic acid

(S)-(B)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethylpropyl-1-ethyloxy)-
2-methyloxyphenvllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

(8)-(E)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethyl-1-
propyloxypropyl)-2-methyloxyphenyllthiazol-2-
ylcarbamovl}phenvl)‘E‘methvlacrylic acid

C-10A

(R)-(E)-3-(2,6-dichloro-4-{4-[2-methvloxyv-3-(1-
pr opyloxyouﬁ Dphenyllthiazol-2-vicarbamoyliphenvl)-2-
methylacrylic acid

C-10B

(8)-(E)-3-(2,6-dichloro-4-14-[2-methyloxy-3-(1-
propyloxvbutylphenvlithiazol-2-vicarbamoyliphenvl)-2-
methylacrvlic acid




.._ propy [Ay h utvi,iptienvlitnj methylacrylic acid iOl -Z WC arc ani flylipa en 'y

C-10B(S)-(E)-S-(.2,6-dichioro-4[2-methylo3-(1-

-)yloxybutyl)phenyfith z,cO methyiacrviic acid !Table

51 ICompound om ound name C-1LA ('Li,(.,4-!3-(1-butvloxybuty1)-2- r-3Lhyloxyphenyll thiazol - 2
-ylcarbamoyil -2,6- di chi ophenyl)- 2-methylacrylic acid C-11B
(5)-CE)-3-(4[-%4}1- g -butylniybuty1)-2-methyloxyphenylltazol-

3
2-yicarbamayll-§1.%- ichlor
(R)-(E)-3-(2,6¢dichiorog1-

metilylox.},
6-dichiorcr
hen y])-2.-

propyloxyp

uhenyl)-2-methylac,rylic acid C.-12A

1-[3-0-ethyloxy-2-methylbutyl und name

benylithiaz&-2

1-P -1 8- (1 -ethyex

“ficarbamoylipheny):2,1 mefhylaceylic acid C-12E, (S)-(E)-3 -

methylacrybc

2-vlcarbamoyl}-2,6-dichlorophenyl)-2-methvlacrylic acid

C-12A

| (R)-(E)-3-(2,6-dichloro-4-14-[3-(1-ethyloxy-3-methylbutyl)-2-

methyloxyphenyllthiazol-2-ylecarbamoyliphenyl)-2-
methylacrylic acid

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

C-13A

(R)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(2-methyl-1-
propyloxypropylphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

C-13B

(S)-(E)-3-(2,6-dichloro-4-14-12-methyloxy-3-(2-methyl-1-
propyloxypropylphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

C-14A

(R)-(E)-3-(4-{4-[3-(1-butyloxypropyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoylt-2,6-dichlorophenyl)-
2-methylacrylic acid

C-14B

(S)-(F)-3-(4-14-[3-(1-butyloxypropyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyl}-2,6-dichlorophenyl)-
2-methylacrylic acid

C-15A

(R)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
pentyloxypropylphenyllthiazol-2-ylcarbamoyliphenyl}-2-
methylacrylic acid

C-15B

(S)-(F)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
pentyloxypropylphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

C-16A

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

<

C-16B

(S)-(E)-3-(2,8-dichloro-4-{4-[2-methyloxy-3-(1-methyloxy-5-
methylhexylphenyllthiazol-2-ylcarbamoyl}i-phenyl)-2-
methylacrylic acid

<o

fo021]

Test Examples

Test Example 1° Isolation and purification of thrombopoietin (TPO)

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

Test Example 20 TPO receptor responsiveness

(2,

Y-8omerhydbulyl)s 2 meethyhoxyphesyl anazok 2 rylearbarnoyflm
d@dn@tﬂ%@@}f(ﬁh& -(2, 6 - dichloro-71 2-m etb yloxy- :i-(2 -methyl.- b

opyrpReny Lthiazol2-vicarbamay iRtiony %, methylacviic acid Gr.f323:

TPO receptor responsiveness of the compound represented by the formula (I)
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(S)-(E)-3-7.2.6-dichloro-4-{4-12-meThyloxy-3-(2-methyl
propyloxypropyl)phenyfithiazol-2-yicarbamoyl}phonyi)-2- methylacrylic acid C- 4A (R)-(E)-3 -(4-14-18
-0 -hutyloxyprow,71)- 2 - m ethyloxyphenyl] thiazol-2 -ylcarbamoyl2, 6 - di chlorophenyll
2-methylacrylic acid C- 1W (S)-(E)- 3 - (4 -14 -13 - (1 -butyloxyp ropyl)- 2 - methyloxyphenyll thiazol- 2
-ylcarbamoyl2.6-dichlormthenyO- 2 - methyl acryl i c acid C.1 OA
(R)-(E)-3-(262dichlorera{4nemetHy 6y a0 v pertyiesipropyliphemilthiazoR2-yietiamisyDphenyn-2-
methylacrylig aeich @151.3 (&) (k)32 16 +diclBamdd4{21methyioxy-&-0e method described in

pentyloxyprwggbgpxqth@28!51% %ﬂ@g my|qu|lgc3%c1ﬂ)§:(ll)% A nucleotide sequence of a gene
(m-(E)-2-(2,6-dichloro-4-44:2-methyloxy- 3:0 -methyloxy-5-

methynhexviﬁ)lpwéwmmaﬁaﬁb@%ﬂt%{eﬁa}ﬁﬁ?@@iﬁ%ﬁwﬁbﬁ%&ﬁ%ww.?:%?&ud’é%eﬁa(%)P(E@)d 392, 6
-dichlore 4 -44:552¢niéthy 1008623 -(1R(mbthy 5+ raethylhexyl)bnrEnyPB thilzehic2 iylearbamoylhphenyl).

2 - methylacrylic acid, [992%1rbest Examples Lest Exampie € Isolationand purifieation o cure
thrombop0|et|n QTEEQ I&-| 1an and mouse TPOS Welgﬁgurchased from R&D S;ﬁ\t ms. Test Example 2:

TEE) receptor responsweness Rp:lef ?éc‘:”eastor responsweness of ﬁ%’é%%emﬁgunﬁ reﬁpresenlied by the
formula(D 441ith no WHEHTI-3 culture solutlon added thereto, and cells were seeded on a 96-well
microplate at a 5 x 104/well, and the present compound or TPO was added thereto.
After cultured at 37°C for 20 hours under 5% CO:2 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 exhibiting half-maximum

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

6.
[0022]
{Table 6)

Compound N | EDgo (nM) Compound N | EDzo (nM) | Compound N | EDss (nM)
C—1A 3. 09 C—3A 1. 40 C—9B 0. 08
C—-1B 2. 08 1C-3B 109

£

[0023]

Test Example 3: 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), a

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 i1s increased as compared

with a Vehicle administration group.

[0024]

Preparation Example

Preparation Example 1

A granule containing the following components 1s prepared.

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

Lactose 700 mg

Corn starch 274 mg



was measured using TPO-dependent cell strain Bal7hTPOR made by introducing a human TPO
receptor gene into a BaF-B03 cell according to the method be SCli bed in Collins et al., J. Cell.
Phvsiol., 137: 293-298 (1988). A nucleotide sequence of a gene encoding thrombopoietin receptor is
described in Vigor et al., Proc. Natl. Acad. Sci. 89:5640-564=1 (1992). TPO does not respond to a
HaF-B09 cell which is a arent strain. A BAF/hTPOR ceII prollferated inaR. TINIT medlum with 10%
WEHI-8 culture solution &éé " ‘ SREBINI medium
with no WHEM-3 culture solution added thereto, and cells were seeded on a 96-wel microplate at a 5

x 101/well, and the present compound.er d RO was.added, @ﬁ&%@iﬂﬁ&r@%mﬂ%@& 37G.for 20 hours
under 5% COs atmosphere, a WIST-1 reagent nufa ture Takara Shuﬁ) Ltd)1 beln %cell

proliferatior/ Get&MiRAHTON reAGBIENAR Sdifed® |on a 450 im‘Was measure a er 4 hours.
An Ellhs vatluelwad definediasa contémtration %bﬁamhmﬂ*ﬁi exhibitihg Ralfmadimuriscosity
reSDOnSIven@%s&wam@mcﬂ?@@@m@@eﬁﬂgé@mm@e of eachicompound.is.shewndrcTable G. [00221

[Table 0] [Comggyan?‘o () ]dlam%teqa()lt Qa !lenm?Ean%Och?elé 1 Flge’\llgqgﬁnllg cg"x Grdr‘ulel IxeF

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 (I) 10 mg

Lactose 79 mg
Corn starch 10 mg
Magnesium stearate 1 mg

100 mg

The compound represented by the formula (I) and lactose are passed through a
60 mesh sieve. Corn starch is passed through a 120 sieve. These and magnesium
stearate are mixed with a V-type mixing machine. 100 mg of 10 trituration is filled

intc 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 1s

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 90 mg
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[00231 Test Example 3: 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 (Cr 1A), a compound
(C.-1B), a compound (C-BA:, compound (C-3B), or a compound (0-9B) twice a day for 2 weeks,
collecting blood three days, one weehk, '[WOﬁN?ekS, and three weeks after initiatiorggf ilrlitial
administration, and confiring THAFthE piatefef fumber is increased as compared with a Vehicle
administration group. | 00®4) Freparation Example Preparation Example | A gcantie®™dntaining the
following components is\psepasad- Gesaponent Optically active compound represented: by the formula
() 10 mg Lactose700 mg Corn starch274 mg 16 roc, 1000 mg The compou%rg@resented hr the
formula (I) and lactose are passed through a 60 mesh sieve. Corn starch is passed throuqh a 120
mesh sieve. TheBB ate HIXEH With'4 9 s hiktag tHACHING : T4 5 pixBH PEWas IS 4ddEd 8°t1PC L
(low viscosify.dhgaroxypropyibel) nlose) aglidous salutionathisis knesdethrgranuldtede@@xtrusion
granulation, pore diameter0.5,4p,imp) and.dried. The resulting dryaranyleis passed:through a
vibration sieve (12/60 mesh) to obtain a granule. Preparation I%xamp(lle 82(:@ capsule fillicpgopowder con

.a lug, the fBIBRA TG CBMPOHEREYiEBreparéd "EEMpBIEHt LIptically aétive tompound represented by
the formula<®@.i131xyghactose79lang Corn starch-10 mg Ailagnesium stearate I mg 100 mg  The
compound represented by the formula 1) and actose are passed through a GO mesh sieve. Corn
starch is passed throu %a 12q sieve. These and magnesium stearate are mixed with a V-type mixing
machine. féderﬁargflfg fituration is filled into a No. 5 hard gelatin capsule Preparation Example 8

A capsule fiflng gratifecss meinmg tie WIBWW%%@H@W& is prepared. Component Optically active
compound represented byithe formulahoubh mgl-actasedO mg Connstaich49ings

Saturated fatty acid glyceride 1000 ml

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

[Industrial applicability]
[0025]

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)

[0026]

[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 3. An ordinate axis indicates an
intensity and an abscissa axis indicates a diffraction angle (20, 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 (28, unit:
decree).

[Fig. 3] A powder X-ray diffraction pattern and & peak value thereof of the compound
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3 mg 150 mg The compound represented by the formula (I), and lactose are passed throug'r, 60 mesh
sieve. Corn starch is passed through a 120 mesh sieve. These are mixed, a HPC-Ld 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 Exampic 4 A
tablet containing the fallowing components is prepared. Component Optically active compound
represe ntedpl5§/ thie’ g (% é} arlrlgg(]3 éré?(%ei?ed erﬁzhpﬁﬁ %ré)g%'é%gtlﬁlr% Oc'eIIéI?J:éx,)tl;,\(lifsclclf ‘mg CM &:mlglléci% mg
Magnesium S &arate@PES isneifg 2 ThedeorfsouAt Fepresentedeny the fonitfaset) lactose,
microcrystalgne cgllulpseand GMGCHYaa {carbexymothylcellptase sodium:salt) dre passed through a

GO mesh sieye, and mixed., Magpesium steatate 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 EXaniple BAR intrasEieds Sratirationpraparst &s 16iowe Opficallf 8ie compound
represented [bythel farmulee (I K100 migf Saturated fatty -acid: glyeeride@06meA sdhitiorr oirtherdbove

components is_itravenausly. administered;to,apatient:at a sate; of L mi pex sminute. fndustrial ,
applicability] [00251 It has been found out that the 0 ticallg/c?l?%ve ,4-gneg¥gt@§zole derivative has
a

the excellentHhit8iBopdibtif*agBREE A Bxhibitsd high oral aba6iSabifiy and/or & high in vivo
activity, and &pharmaceutical composition containing the compound as an active ingredient is
effective as agthergpeutic andior.a prevantive ofadbload disgase agccempaniatnih asmabnoermality of
the blood platelet, number such as thrombocytopenia. or the like. In addition, it has, found out that
the crystal h Eg.g%?gcﬁyé%gi)ﬂl ?aérhe 168 g%gshxﬁu%? ﬁ]g}éanmlﬁér?hed%tgrr%%gge r%%it%%g&ﬁg/wa%d they
are useful inipteparetioniof @p@-@ﬁérmtﬁ%?z&éadéﬁvaﬁ%%ﬁa/%rdpﬁ%b%ﬂ&%%éqﬁhéﬁh%ceutica|
composition.qrief description of the drawings] 1.0026; [Fig. 11 A powder X-ray diffraction pattern and
a peak value thereof of the compound (12) crystal obtained in the fourth step of Example S. An
ordinate axis indicates an intensity and an abscissa axis indicates a diffraction angle (20, unit: degree).
21 A powder X-ray diffraction pattern and a peak value thereof of the compound (C-113) 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 (20, unit: dgro).
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[Fig. 31 A powder X-ray diffraction pattern and a peak value thereof the compound (13') crystal
obtained in the. seventh sr.ep of Example 3. An ordinate axis indicates an intensity and an abscissa
axis indicates.diffraction angle (29, unit: degree). [Fig. ill A powder X-ray diffraction nattern aH\ﬁC&gﬁégk
value thereof of the compound (20) cry's 1,01 obtained in the fourth step of Example 1. An ordinate
axis indicatesl aihiptensity and an abscissa axis indicates a diffraction ani.O.e (29, unit: degree). !Fig.
51 A powdey X-ray diffractign pattern and e t - e D SEYSt
obtained in l[h@éas]ix r?l‘lste%gg%égglrﬁ ;():Feui%cﬁr? C"crg))rdi g@ﬁ%ﬁiﬁ%ﬁ%ﬁﬁ Qa’n%t%}rﬁ)s%?& ?(J(gr]ﬁ;tn %?g()ﬁg%%n
abscissa axi®indicates & biffrdctioheasiger@9: kit degree). [Fig. 61A powder X-ray diffraction pattern
and a peak yalus thereefc.p.amd (C-BE) crystal obtained in the sixth step of Examole 5. An ordinate
axis indicates an intensity (unit: cps) and an abscissa axis indicates a diffraction angle 1,20, unit:
degree). MCISI-LP Claims [Claingi1] A phearmaceutical composition containing, as an active
ingredient, a compoundg;, wherei d is [Chemical formula 1] OH I / -NHMe OMe (S)0 Mel-I
\ C-3B a pharma S& thereof, or a solvate thereof, [Claim 21 The pharmaceutical
composition ag 1, wherein the composition is a thrombopoietin receptor agonist. [Claim
3] The pharmac utic@¥'eomposition according to claim I, wherein the composition is a platelet
production regedatin ent. [Claim 4] A crystal of (S)-(E)-3-(2,6-dichloro-4-i4[3(1-hexyloxyethyl)-2-
methyloxyphenyI]thi%%@mamowheny0-2-methylacrylic acid having a diffraction 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. [Claim 5] A
pharmaceutigg)icomnesition snptainiag: A an Actite ingredient stheatry stalms tlefined in claim 4.
[Claim 61 The pharmaceutical composition according to claim 5, which is a thrombopoietin receptor
agonist. [Claim 7] The pharmaceutical composition according to claim 5, which is the platelet
production régidatinglagéht: [ClairmateA trystabofrethigion according to claim 1, wherein the

3-(4-carboxy-2,6-dichlorophenyl -2-ms tlg%l@qulggg ving g, diffraction angle 20 of a main peak of
powder X-rafloé?fﬂ%s(:lttlbonno%fwll%,3, 19,2, 20.0, 24%",%ang 39.0 degrees.

[Claim 3] The pharmaceutical composition according to claim 1, wherein the

composition is a platelet production regulating agent.

[Claim 4] A crystal of (S)-(E)-3-(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 5, 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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MCSLLP [Claim 9] Use of a compound, wherein the compound is: [Chemical formula 2] 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. '
[Claim 9] Use of a compound, wherein the compound is:

[Chemical formula 2]

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.



