[Document Name] DESCRIPTION [Title of the invention] PHARMACEUTICAL COMPOSITION
CONTAINING OPTICALLY ACTIVE COMPOUND HAVING THROMBOPOIETIN RECEPTOR
AGONIST ACTIVITY, AND INTERMEDIATE THEREOF [Technical field] 100011  The present

invention relates s Bﬁ‘ﬁ‘f?ﬁ%ﬁf?&ﬁpcmﬁosition containing, as an active ingredient, an optically
active 4-prienylthiazole derivative having a thrombopoietin receptor agonist activity. [Background art]
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promotes platele uctio, stimulating differentiation and proliferation of a megakaryocyte via a
recoptor, 110 ADAME S B RprTr ety o4 bioE e dEe oA b oty of
the plateletHambErsaER AS throrbiociadpeRMER IHule otideBegilience of a gene encoding a
thrombopoietin receptor is described in Non-Patent Document 1. In Patent Document 1 and Patent
Document grg%irpaqlggiﬂfr peptides having affinity for the thrombopoietin receptor are also known,
but oral administration of these peptide derivatives are not generally practical. ~ As a low-molecular

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

Patent Doclment 5,306 & 1.3-tiszale,derivatiys is. deseribed.in batent Dacument 6 to 22. [Patent
Document || Japanese Patent Application Laid-Open (JP- No 10-72492 [Patent Document 2]

Internation A EUBIBRIBHIRS BEPAPESE B atet Bocument 3] JP-A No. 11-14 [Patent Document 4]
jP -A it 11-1B2@78 {Patent Document 5] international Publication WO 00735446 [Patent. Document 6]
JP-A No.10g284634 [Patent Document 71 International Publication WO 01/07428 [Patent Document

Si International 1ubIict%tri((;Jnrhyc\)lo Otl/53267 Llfatent ocuglient 91 InIe,rnaté)fga PublicationdWO
02/059099 [Patéht Boctiment LT htsrAdioha PUicatioh WS b2 085100 P: héen

PaiEHE DOCUIMERE 11
Internationat PiSlicEH oAV B 02/0BL00 |Patéht Datiam e HE 121 irienTativhalr PifshestorrivO
02/062776 {Ratent-Recwmentdteptor, 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 is described in Non-Patent Document 1. In Patent Document 1 and Patent
Document 2, low-molecular peptides having affinity for the thrombopoietin receptor
are also known, but oral administration of these peptide derivatives are not generally
practical.
As a low-molecular compound having affinity for the thrombopoietin receptor, a
1,4-benzothiazepine derivative is described in Patent Document 3 and Patent
Document 4, a 1-azonaphthalene derivative is described in Patent Document 5, and a
1,3-thiazole derivative is described in Patent Document 6 to 22.
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international Publication WO 2003/062233 [Patent Document 111 International Publication WO
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be solved by the invention] %OHS] A pharmaceutical composition containing, as an active ingredient,

an opticalﬁ?aéﬁﬁlg%-‘ﬁﬂéﬁﬁll hiazole derivative having a thrombopoietin receptor agcnist activity is
created, and alplateletipraddtction seguldting agemowhich can be orally administered is provided.
[Means tq sglve.the Mrohlems) [00041  In view of the above points, the present inventors have
continued to study intensively and, as a\&esul;g,/gound out a pharmaceutical composition containing, as
an active ingrediBit: & 18liowing dpitally actiVé 1Aphenylthiazole derivative, exhibiting the excellent
thrombcpéEratinvieBeptaor agenist activity, and exhibiting the high oral absorbability and/or high in vivo

activity, a crystal:having g lp stahilitysangtonbighdqurity, as well as a useful intermediate and a crystal
thereof. [q92§el That Ei%,tttfgt] present invention relates to 1) a pharmaceutical composition containing,

t D . .
as an active |n8red?§ﬁflan optically active compound represented by the formula CO: [Chemical
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[Problems to be solved by the invention]
[0003]

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

o
pea



wherein R.1 represents a halogen atom or CI-C3 alkyloxy; 1R2 represents 01-C8 alkyl; B3 represents
CI-C8 alkyl; Rl and R5 each represent independently a fluorine atom or a chlorine atom; B6 represents
CI-C3 alkyl or CI-C3 alkyloxy; * indicates that a carbon atom marked with an asteriskis an asymmetric
carbon, a pHAFACETEAIRY acteptaber &4l thorest 20ihd Soivate thersefemie presshtiriverition further
relates to thefellowing2)tp128)1e2)p T hevpharmiageutical corposiion acsadnglle 1), wherein R1 is
methyloxya%i‘l;ltg&qugr@ggg‘%ggl_ composition according to 1) or 2), wherein R4 and R.5 are both a
chlorine ath. 4) The pharmaceutical composition according to any one of 1) to 3), wherein R6 is
methyl. 5) ¥ﬁ%rﬁﬁ§rﬁ?§’€emf’cﬁf%@ﬁfﬁ6]sition accordingethvioxy, RA and RA are both a chlorine atom,
and R6 is &ndethyl. 6) The pharmaceutical composition according to any one of to 5)h is a

thromhopoietimreceRiasragenist. Holhe Rharmaceutical compasition.aceerding te.agy one of 1) to 5),
Which is a platelet production re uﬁtip%agentt. 8 1Use of an ,ogiically active compound represented
by the formula ~COTEREMIEAI Tormula 2" fiNetdin RITBpradsmS A HAIBHER S8 GF -85 alkyloxy;
13{,2 représemtts Clie8 Ri3erep tdseitiso@ e eikpltl R4caivg RS eaich YeipreseAtiiidependently a fluorine
atom or a shigrne atam R 1representsldialialkyL o el -G:3 akkyloxi b indiealesi that.a garbon atom
marked wifh anasiefisk.is,anasummetic carbon, 2 pharmaceylically acqeptable sall inereof. a solvate
thereof for manuf%\cturing} a medicament for re ulating apfyaiteletsbro uction:. %g method of regulating
a platelet ﬁ%ﬁ%ﬁ%ﬁ%ﬁam}mﬁﬁﬁgﬁﬁfﬁi@f@ﬁh@ Al ahtoutitekhbathg a therapeutic effect
of an opticalfypaktive compound represented by the formula (1): [Chemical formula 3] R40 wherein IP
represents a haéggﬁmgmp%&&-%%@#t%k%xugz {@@56&%%%@%%&&';;A%E{%Js&r&?ents CI-C8 alkyl;

Rel and W each represent independently a fluorine atom or a chlorine atom; R3 represents CI-C3 alkyl
or CI-C3 afi§itHy bt thist R EHER atSh P PIEKEY $HitY 2R CSREHER RS 38YfithistiRcarbon, a
pharmacetiivaiiiedéceptable salt thereof, or a solvate thereof to a mammal including a human. 10) A
crystal of (ShE)r3r(2:8xichloro-4-{4-12-methyloxy-3-(1-
methyloxyheptyl)phenylIthiazol-2-¥{l,g:arbang)oprhenylI-2-methylacrylic acid having a diffraction angle
20 of a main peak of powder X-ray diffractjpn of 4.2, 6.4, 12.3, 18.2, 28.6, 23.8, and 24.7 degrees. 11)
A.crystal of (3)-(B)-3+(2,6-dighlo @ 4-T8-0-RExylgx

methyloxypher a | o 6heny0-2-methylacrylic acid having a diffraction angle 20 of a

main peak of powdér X=ray diftraction of 17.8, 21.1, 22.5, 23.3, 24.1, and 24,4 degrees. 12) A crystal
of (S)-(E)-ﬁ(z,6-dichiciro-4-{4-|3-(2,2-dimethyl-1-propyloxypropyl)-2-
methyloxyphenyllthiazol-2-ylearbamoyhphenyl)-2-methylacrylic acid having a diffraction angle 20 of a
main peak of powder X-ray diffraction of 13.6, 16.1, 21.2, 23.4 and 24.5 degrees, 13) A
pharmaceﬁﬁ‘@élebrbmp%ﬁb‘?‘f%@n?ali‘ﬁi]ﬁé?%é“éﬁna%% 'iﬁér@&i@ﬁﬁﬁhgzﬁi’/ﬁéﬁf%g]dﬁﬁc%llﬁylactive
compoundrds defired inCany Oakkpf T0)a0d1R) cthvd orysted coftd pharmdeetificaliyyacoe ptabtecsalt
thereof, or thgerystal oha selvaiecthaigat: - d4Lihe phamaceuticalcompasition. ageerding to 13),
which is a thrgmhopoietin E{e%e‘gg% %gonist.

carbon atom marke 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 R4 and R® are both a
chlorine atom.

4) The pharmaceutical composition according to any one of 1) to 8), wherein R¢ is
methyl,

5) The pharmaceutical composition according to 1), wherein R! is methyloxy, R¢ and
R?® are both a chlorine atom, and R® 1s a methyl.

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

thrombopoietin receptor agonist.



15) The pharmaceutical composition according to 14), which is a platelet production regulating agent.
16) Use of the crystal as defined in any one of 10) to 12) for manufacturing medicament for regulating
a platelet production. 17) A method of regulating a platelet production of a mammal, con prising
administeriigran abrsumcexhibitingrarthérapeuticaffect ofthearystal as defineédein anyrone bt 10) to
12) to a manvnaltinelueing.a hemamkt. 18) A. crystal of

(3)-4-{2-m loxy-3-(1-methyloxyheptyl)phenylithiazol-2-y1 amine having a diffraction angle 20 of a
main peak%é_?M%ew%gfl)gﬁlgﬁaé%frg%gﬁp% %?g?ﬁ‘f.eﬁrff%?ﬁf%%%n% .I?Lu(géglrées. 19) A crystal of
(S)-(-1-4-[8-[(71-ﬁ@%%)@@ﬂ’&l%—%lmethyloxyphenylithiazol-2-y1 amine.having a diffraction angle 20 of a
main peak of powder X-ray diffraction of 12.5, 13.0, 13.6, 16.4, 23.0 and 24.3 degrees. 20) A crystal of
ethyl 3-(4-carboxy-2,6-dichlorophe nethyl methacrylate having a diffraction angle 20 of a main
peak of powger, X<ray diffragfion 1, 5.3, 19.2120.0, 24.8 and 39.0 degrees. 21) An optically active
compound repot-:ﬂéémgﬁheoormulaf‘(ﬁl), a pharmaceutically acceptable salt thereof, or a solvate
thereof as gsplatelgt production regulating agent, 22) An optically active compound represented by the
formula (1), a pharmaceutically acceptable salt thereof, Or a solvate for regulating a platelet
production. 23) The optically active compound according to 21) or 22), a pharmaceutically acceptable

salt thereof; g Salvate thereaf whesein RLis raethyloxy24) Ihe:entically. active compound

according {g 21) or 229’ a 1pq rmace tically acceptable salt thereof, or a solvate thereof, wherein R4
and R. are both & chiorine atorf. H& gticeﬁlf;?é&ﬁ\?‘és%ﬁ%ﬁgﬁﬁanﬁ‘@%}rﬁﬁ&‘&?%ﬁ? B&ot1) to 3), a
pharmaceaticaiyiaecéprablié seitr tiersofCorcs sdludterthérsfalitvérein Reldsmethyla26) The optically

active compeuingd aceoringde i a pharmaceuticaliy aecaptable saltthereah.9r @ sahvate thereof',
wherein R} s, metfiviony. R).ane Re 0 8ot 2. ghigrine alpm, ang UL is et [0006L _ The

i cCep . Y&o solva acturin medican for . .
meaning of each term will be exp amedqbelow. ach term s ised &5 Unifie meaning herein, and is

used in thé%ﬂ?éiﬁge%ﬁﬁéeéﬁﬁé}ﬁ%%ialbne or when used in combination with other terms.  Herein,
the "halogén atemhmeans: aflucrine: atom & chlaring: ataim » adbramise akapki gnhan iodine atom. A
fluorine atail&:hiarine Alom.And a.Riemine e are.preloralie: ., Hitelm Megplot includes a

straight or branched monovalent hydrocarbon group of a carbon number of 1 to 8. Examples include
methyl, etﬁf/f,nH%%W?@Sf)%ﬁ?/l%-%ﬁf@&%éﬁ; sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl,
hexyl, isoH&fmchkptyh w«ostyl or the like. Preferably, CI-C6 alkyl is exemplified Further, CI-C4 alkyl
is preferred. Particularly; when a garbon ngmber is designated, "alkyl" having a carbon number in the
ini.examples of "alkyloxy" include methyloxy, ethyloxy, n-propyloxy,

, sebtﬁ?/loxy) tert-butyloxy, n-pentyloxy, isopentyloxy-,
2pentyloxy, 8-pentyloxy, FrhexyloXy, isehexyloxy, 2-hexyloxy, 8- hexyloxy, n-heptyloxy, n-octyloxy or
the like. Prga‘e‘r%bly, C1-C8 alkyloxy is exemplified. Further, CI-C4 alkyloxy is preferred. Particularly, a
carbon number is designated. "alkyloxy" having a carbon number in the number range is meant. [0007,;
Herein, in the chemical formulas, a carbon atom marked with * means an asymmetric carbon. A
e i erkechiril - AR, ANSRILGEL BAE YNED AbTOe Ronianen ol SEafsn 2o
marked with * is P, configuration or S configuration. For examplée, an o tlcaﬁy active comﬁound
represented B%ﬁé%?%&éc(?) Iei08s ardoptieathissimeser Rrcsrrgaratona ey or @r dptical
isomer of i cohfiguration (i) r{Chamicalfortnuiaid] R401;d3-aleviokfli inRedls [BGOZ]  Herein, the
Platelet pradyetiondeauiating agantxndides an Aoell-fermaridiy.af ahlead dissass gecompanied

0

with abnormality of the platelet number such as thrombocytopenia (throm cxtopenla after
hematopoiae(i?(‘f‘% E}Hacséllllt thereof, or a solvate thereof to a mammal including a

10) A crystal of (S)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-

uman.

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



transplantation (such as bone marrow transpla‘ntation) and the like, thrombocytopenia after chemical

j[h_erapy,. hypoplastic anemia, myelodysplastic syndrome, acquired thrombocytopenia such as

idiopathic thrombocytonenic purpura and the like, congenital thrombocytopenia such as

throm_bop_alelilzhdeﬁeiehcy(ﬁhﬁﬁthé'{mé;diicrh&;)pnédmbhi@,@sdcheaéﬁebaﬂﬁsy@and"méﬂﬂ?e), other

hepat'ct _d'%@é%ébﬁﬂ?x‘iﬁlﬁifﬂ@]ﬁ%%&)-Iélf?;@:cﬁl%al%%yﬁgh@%@m@l&eM@@g@m@aﬂmmag for treating and/or

preventing an abnormality qf the platelet number due tg administration o Nfi= e nt for

hemgtppof&ﬁ@“%?&‘gﬁl ﬁﬁ‘ﬁ%r?%g id tlifo SFJ{I ¢ fike! %nr%ﬁeébtléﬁéi%elfrﬁﬁr%%%ﬁslr%écgl?géé’%4

gdmlnlstraﬁmﬁ ot andenti<cancer agent, the agent can be used as a treating agent and, when reduction

in the platglet AumMbenduate-administationohan any-canceragent is expesteds thesagentican be

used as a 8{5‘%%@%% Ylbﬁg}‘ﬁ@?&e"&&éﬁda‘éc&g@dé expested.at.sardioyassular, (Such,asheart blood

vessel) surgicaf’operation, the agent can be used as a%herapeutlc agent and/or a preventive,

 Herein, the hpitetet prsalictisrert reliutate 4 srerbaes thy itfsidas efin ﬂ‘i’é"&é%lté‘ﬁgé%‘pplatelet number, 2)
maintenance afitbe plateletaumbesmhichivill-becdécreasead) andid) redudtiomirnaedecreasing degree

reprosenias by the EofinLia () is represented by (T2) 0.(in). A compound.of & possible combinat

nted N : in ompound.o ossible combination

thereof is 6@%:%%@“@?%%“(?&%‘%%%@08 ﬁ%ﬁ%‘%‘ﬁ‘%@ﬁ@rr ‘é?lé% BIRVEOKS by ot Sreferably a

fluorine ateryoramethylexy, and (Ic) most preferably methyloxy. It' is (Id) preferably CI-C8 alkyl, and

(le) more prgferably:GhCSakyl, R isdf) praferably &Ik 8aliyl rangd {lg)rmeteipteferably el -CC alkyl.

Rd and R5 are both the same, aqglgare (Ih) eréefgr%bl?/t,a fluorine atom or a chlorine atom, and (li) more

preferably ‘ﬁ%‘?ﬂ%ﬁﬁ%rﬁtgﬁm UIltat’at'is (i prerérably C-C3 alkyl or CI-C3 alkyloxy, (1k) more preferably

CHM alkyl]1dhd (e bhostgresiertisip sriehytelet Optiedtiotation BREHGPEAPREMEE is (Im) preferably

(--t) or (-), and (0} mare preferabht HOEW - tincagglition, <t the dpticatys adtive cémpdund

representednbyothe ofﬁ'i@utla |}(] . tt(pg gnoglglrpnig@gn%mi&gjg/aaggﬁgpmpound is preferable. [Chemical form

ucCl? --- A r‘f-; RF pbly ! 20 €. 8 ~mommmmmms-o wy-===—r-gi'-\c *1 ome "--r Mef(CH(A) or 0-1(B)

1-3 Me, Mé Mégmeal eé.@e/xt)*Bfwtg}yw#éfm@ﬁszéﬁet321 RAglythiazol- 2yl amine

having a diffraction angle 20 of a main peak of powder X-ray diffraction of 10.3, 17.7,

18.2, 18.5 and 23.1 degrees.

19) A crystal of (S)-(-)-4-[8-(1-hexyloxyethyl)-2-methyloxyphenylithiazol-2-yl amine

having a diffraction angle 20 of a main peak of powder X-ray diffraction of 12.5, 13.0,

13.6, 16.4, 23.0 and 24.3 degrees.

20) A crystal of ethyl 3-(4-carboxy-2,6-dichlorophenyl)-2-methyl methacrylate having

a diffraction angle 26 of a main peak of powder X-ray diffraction of 8.1, 16.3, 19.2,

20.0, 24.8 and 39.0 degrees.

21) An optically active compound represented by the formula (D), a pharmaceutically

acceptable salt thereof, or a solvate thereof as a platelet production regulating agent.

22) An optically active compound represented by the formula (I), a pharmaceutically

acceptable salt thereof, or a solvate for regulating a platelet production.

23) The optically active compound according to 21) or 22), a pharmaceutically

acceptable salt thereof, or a solvate thereof, wherein R’ 1s methyloxy.

24) The optically active compound according to 21) or 22), 2 pharmaceutically

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) t0 3), a pharmaceutically

acceptable salt thereof, or a solvate thereof, wherein R is methyl.

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

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

o



OMe 3I Me' wherein Me represents methyl; !* indicates hat a carbon atom marked with an asterisk is
an asymmetric carbon. [Effect of the invention] [001.11  Since an optically active 4-phenyithiazole
derivative having a strong thrombopoietin receptor antagonist activity exhibits a high oral absorbability
or/and a higkrinnvivio aetivity, Aho haslavhigh safety, a pharmaceutical composition containing the
optically agtivgs8-thenylthiazole derivative as an c .ve ingredient is useful as, particularly, a platelet
production regulating agent. In addition, a crystal has. a high stabil'%y alglg/or a hggh yrity, and an
intermediate‘h;ils%g f?la?ﬁ é?éb?hﬂ??%%f%ﬁey hl;e}?ﬁgé ufin ep%gghoghg a ilfiph(eernlyl}ltlﬁiazeca)d%i‘(g:ierivative and/or
producing & Pletiacaific dreompisition {00 12 the THecoptitailyLatiive S6Mptiahtl B e formula (1)
can be synthesized hyithefalleming produation methods A to F and the like. Production method A
[Chemical formyla, el wherein, B, 1, R 2, F8,RL:R3. /1R 8,316 assfingd D1 R.%,an0.R are each

independently a chlorine atom, a bromine atom, or an iodine atom; R9 is a fluorine atom, a chlorine
atom, or aHPSn e RSIRIFEE-CH AU EHotNA FBFEE8RET by HE? fOFRURE (i Bs ™ Starting
compoundyee¢ommercially available product can be used. ‘A production method A is a method of
producing an opfically agtive compoundJenresened hysthefarmulaqi) fam asempaung represented

by the formula. (II) via the first step tq the sixth step. The first step is a step of treating the compound
represent&d BY the’Siiia T %Bn(é?sigrﬁf’i%'a%dﬁgﬁtl% 39 tﬁ%en%é%r?zgﬁ‘e%aéﬁﬁ and reacting the
reagent compoerid represgniec biptheefomila: 1212 BHO. (wheréin R e Ay Hethegdnify 1)y to produce a
compound, sepresamad by thesfenmaHa: (v ) :Relative to thersampound cepresentedhythedarmula (1),
magnesium can be used at.0.5.to 2 mol equivalents, and the compound represented by the formula:
R2 CRC cgﬁrggeﬁ‘seéés‘ g%tq Oa}gf %Pés .r%reei garﬁi‘\galﬁfgl,&%lt Qg ’svgﬁleerﬁtgf t%%%ﬁ@é}rlg?ﬁ%nl%r the like can be
used. A redttiGRaERperditrebesinBe 0ET Ry A PafBeteihpREUFRRSE & SoHieAt™4AB a reactior time can
be 0.5 to 12 hotirs:ein, Thensdeond sityyisxa step o alitylatingthe tompeunc represented by the
formula (1Y) &t@{g}me}!t& la)y%g, agentinhe presenee af aHass i9BLodycs: acqmpound

y . Re

represented e formu a)(év lative to the compound represented by the formula’(IV), the
alkylating H§8APEA He 1860 S T 162 Ml CquR AR Rhd “HE BASE cah FEU&EY &t 0.5 to 5 mg)
equivalenfse:Addie soheent) N dimetlwdformamidies etiatrfdrablyald arie thikdlescan be used alone, or
by mixing them,Asdhe hasenspdiurthydridesadigrarbydroxide, pRiassivm hyedre:en pRlassium
earbonate, cgsium carbon teland We Jikeag:(émr gnusggballgrilr(laltgg b%Méip?aw%ni]é éergr?ﬁtion
temperatulrse canbé -10C o}é%}gluxa[‘élrrﬁ%era%ure of a solvent, and a reac ion-time can he 0.5 to 12
hours. MW hird step is a step of treating the compound represented by the formula (V) with
isopropyl magngsitsm: chilatide i miselvenhia grodues anGrignatch rFeagenthand seacting the reagent
wih & CompouNdshresenled by 106 SOUmYIa: b G- GHEHR uherein B s as dflaed abover X s
a halogen atom) to produce a compound represented by the formula (V1). Relative to the compound
representéd B i FRAR IR iCbpropyPmaiie ShitrehBide cibe n8ed 2t 6512 mol equivalents,
and the cormptignchtepres@nteck oy phie formuiaaRB«C112Clir0)d (veheseintRd andhX are as defined
above) or e QAR 2aCH2: G NMEM (QMR)RB(RIn i @ dofiaed abpyeaMe fsanethy) can
be used at 0.5 to 3,mol’ e{qui\(?glf_rl}&%. As the solvent, tetrahydrofuran or the like can be used. A reaction
temperatuf® & BRETEHER retiuY temperature of a solvent,and a reaction time can he 0.5 to 12
hours. (11fevittraldmuretalidla solvent to produce a compound rcpresoiite by the formula (V1)
Relative to the compound repregented Qy the formula (VT); thiourea caa be uged at 5.5 to 2 Mal

equivalents. _ NS ’ WYY o
2 K NG R \NVN NS RSR
z 1 \ S 1 é
re™”

2
L
(@)D R? (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



As the solvent, methanol, ethanol, oronanol, isopropanol and the like can be used alone; or by mixing
them. A reaction temperature can be 20T to a reflux temperature of a solvent, and a reaction time can
be 0.5to 4S hours  The fifth step is a step of reacting the compound represented by the formula
(711) with BEbwigeiHdre predertebrby therfsrmarr (X bhtbinedinda prdédustion method B to produce
a compounikrepresentedibyatherformiaa(XheTheypresept Siap canhe canductag Ry dsing the same

method as, [ | h_step,of an.A method of International Publication WC)
i falih st it ne st b et L et S
hydrolyzin§thé ComfSotmtR FEpHES BT B HHE $8im s ooy i aSoRERte PRl plckerrstap £ah be
conductedlidy using thee sanmel methddeas: the tiatiibeln deseribed  fifth stepefrandssaethod of
internationalRublication: WQ 2005/01:456 5., . Thie,semRound abtaingd i &aeh step,ean he isolated
and purifiegl %o{?‘ gneergl method such %sggc gegcolumn chromatography, recrystallization, and/or
distillation.“Aterativeny - e e SURNG EOMpBURG BN BE B R d T AP rasttiar WitHdtit
purificatiortViienc e gom pouhdrobtamedinceach stepis @lacemioconipeuiid, ardptically active
cor?poungpiﬁ@biammy @@M@ﬁﬁ@&lr&nmﬁ@g{@@krvtuﬁm? an]lkl}{alpogigm@,gggg each sieppay be(als)o
performe ing.Production method B mical formula. 7] R4 R5First step R4 Ri0  R5' (IX

B e R T B e R L S B s o
compound’ tBprESERted By e fimanias a8 tartin g eestrisduihtc asutheserbialyavaiiable product can
he used. pr&@rodectisihmetioc Btisal method ekpsethdcing araoinpaung represented hy the formula
(1) from the,qampeund.represeniedby the formula,vilD Jhe compeund represented by, the formula
(IX) is subjected to the fifth step of a production method A, and is further subjected to the sixth step,
thereby, tHe d8MBBURd represented by the formula th can be produced. The present step can be
conducted by USingithésaintamethotbdsdhernetiodl destribethitethe secendesteplef an A method. of
|nt?;“%“gﬂﬁk?é&bﬂ@%ﬂ@fblé/td@xQQ%ww%ngé%%ﬁM@@%?g1%@&%@%#9@9%?@9%{@@%@9 iSO'ﬁted and
purified by.a genera met uch as silica gel column chromatogr , recrystallization, anchor
distillation.(_iﬁ?gﬁrsl%(tf:}vae %t,%sw)éere%ﬁ ?ﬁb%é‘ﬁﬁ%ﬁﬁé‘é’ég r%‘isgg ﬁgé’%@%%%i{%te%?é%&tion without
purificatiorlng(l}-‘lr‘?;duction method C [Chemical formula 8] -, R3, R4, Ft', and RE, are as defined in[ll is
as defined in a/jprodtiction eethaduwArAs thepcarmpaurTt piesentas bythefarmulad ¥l )xass starting

compoundfogl;;ﬁlpaompig%grgg%q%@g}bﬁ S REqdluction method A can he used. A production method 0 is

D 0

a method of producing the compound represented by the formu a%)?) from the compound represented
by the formt&°PVif) RAG &M Fst step and the second step. The compound represented by the formula
(X) can be subjetctedito thefshdh stepObze praductior methetkAl tesolitainihe: qortpeitld represented

by the formulal} atom or methyloxy, and (Ic) most preferably methyloxy.

R2is (Id) preferably C1-C8 alkyl, and (Ie) more >preferab}y C1-C6 alkyl.

R8 is (If) preferably C1-C8 alkyl, and (Ig) more preferably C1-C6 alkyl.

R¢ 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-C83 alkyloxy, (Ik) more preferably C1-C8
alkyl, and (I1) most preferably methyl.

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

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

following optically active compound is preferable.

~3



In the first step, using the same method as the fifth step of a prod uct.IOn met.hod A, the compound
reisresented by the formula (XI) can be. obtained by reacting the compounn represented by the
formula Win and the compound represented oy the formula (VIII). In the second step, using the same
method as@prodatfionmbttiod E, the compound represented by the formula (I1) can be obtained from
a compound represented by the formyla (XQ. The compound obtained inieachsstep can be isolated

and purified by a generalL.method su iga gel column romagpgrgbh%ﬁﬁpystallization, and/or
distillation. Alternativelyi{h utti ipound can be.alk lisde xt fEaction without
purification.NWhen the’CogmpourAid ¢btained in. eag. is amacemie tompound, an optically active

compound is obtained by-eolunn @hromatography using a ghitaloesteEn, and each step may be also

performed using it. wherein Ri and’R.2 gre as defined. in 1); Pi7 and{R5 afe as defined in a
production method A. he comp Te sented by t ormul@as etiF‘?@ compound, a
commercially aﬁm%@fc p. bewsed. Me%b@ég%%@\@hd D 18'a method of producing the
optically atfive uH&represented by the formulae ) gm the CQmpound’ represented by the
formula (1I) via the first sté ﬂ’dcfﬁ(@))?econd step. By subjecting'the Sptically active compound
represented by the formula CIV) to fhe.s %pd step to the.sixth step duction method A, the
QOIS the formula , . edMe The first step is a step of
mpgurk ; ted BY the formula (A7)by t Yg the compound represented by the
formula (11) with magnes tsolventi@produce a Gibgnarddeagedts@nd reacting this with a compound

ented by the formula: 1-P-0(r-h013I Gwheré&in Br is as defined in 1): fefinell as above) or the formula;

R2-CHO)-N(IMle) (OM is asude i HMeu e\y). elgi t\kj@ cgmpound represented by
the formula aty hfa@’ﬁ usecsat O.5td{;s ol qu lerds, anél the compound represented by
the formula R.2x )%vherein R.2 is as definéd’in 1 CK/%(B as, d%%ned as above or the formulai

or C-8

flu-C(=0)- 1\1(,Me) (0.M&) Wherei®:-' is as defined in j.); Mé us metbyl cap be used at 0.5 to $ mu]
equivalents. As the solvent, tetrahy lo\ron or the like be usec &N temperature; can be.
CC to a reftenipgté *@» asolvent, ang.a reamoﬁ%@@ ; Xhours.  The second step
is a step of asvrifhefrimreduein theco pound represented bythe“formula (1l}) with an asymmetric
reductive reag¥ht in a sofyent to sagiuce the compound reprssented®y the formula (1V). By subjecting
the compound represented by the f rmulq&()TV) to the third step to thie sixth step of the production.

method A, the compo represe e formula arkbenob ed. Relative to the compound
represented by yoeia alt; etric'f ing reggéntican be used at 0.5 to 2 tnol
equivalents. ¥sthe solvent, toluéhe, tetrahydrofufdm and’the like can be used alone, or by mixing them

As the asymmetric redué&vEAeagen®’F.-CBS or the like B UsEEEH-CBS is an optically active
compound represented by the forriula: [Chemical formula 10] Me/‘wherein IYle is methyl; Ph is
INHEY20€E to a reflux tpmpertufe df g sdlVent. and a reaction time

phenyl. A reactio.temperature ca 1
canbe 0.51t0 Lﬁ%@e\)ﬁo Tipdung Ebtgine@' =ach Steg cgdh helted and purified by a general
method suchassiftcadyg| c?}[?mn chromatogtapfiy; Tectstallizatich, and/or Alternatively, the resulting

compound can be also USEd 18 &Rt reagction without p urification |
f " NN \M "
) N < €
Me " or Me Me” Me

M

308

(C-15(A) or C-15(B)) (C-16(A) or C-16(B))

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

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

a high in vive activity, and has a high safety, a pharmaceutical composition

8



Production method E [Chemical R.11Pd (XII) First stepF Second step  (XIIl)  wherein lI
and fid are as defined in 1); EI5 is as defined in a production methodan is a bromine atom or a iodine

atom.

containing the optically active 4-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, and an intermediate has a high stability,
and they are useful in producing a 4-phenylthiazole derivative and/or producing a
pharmaceutical composition.
[0012]

The optically active compound of the formula (I) can be synthesized by the
following production methods A to F and the like.
Production method A
[Chemical formula 6]

2
[R———— 2 4 _________m__‘»R* R

. R
R7 1 R®  Pirst step 1 R®  Second step o R Third step
R OH R , 2

an awv) V)

, Rzﬁ“/@\r/\ S g Rzﬁ*/QX‘NYN%
R o R \s
0 RrRY 0O
R v

Fourth step _,.~

R
(VID
R4 O o
R
S o~ )
R 0O
HO RG R10
RS " N o~
Ix) R3k NN R®
LY RS
Fifth step R3/O R s o
X)
¥9
H = OH
RZ % N\7/N SRG
Sixth step O R ! s 0 R
RB
)

wherein R!, R?, R?, R4, R5, and RE are as defined in 1); R7 and R® 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; R1%ig C1-C6 alkyl.

As a compound represented by the formula (ID) 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 (II)

©



As a compound represented by the formula (X11) as a starting compound, a commercially available
product can be used. A production method El is a method of producirg a compound represcnted by
the formula (XI1V) from the compound represented by the formula Olin via a first step and a second
step. Thadirsh stepdsia step @ﬁw@dwiﬁ@a@@mm@cﬁfem@@ﬁeoﬁby tlgeo_fmﬁ@wmﬁ szlalgb))by
diazetizing ffie coppound sepresented %é the lRrmula.Quipwithgadinm, feite in aSelvgntin the

presence of an acid, reacting this with alkyl acrylate, and ozonolysis the resulting compound. Relative
to the com@oﬂﬁ@%ﬁr‘éé@ﬁ%’d‘%%ﬁ@?ﬁﬁﬂ{ﬂé ?leies%aiﬁ%anﬁﬁ e can be used at 0.5 to 3 mcd
equivalentgecand-alkyltaerdatecand beusechatdbs th 2fmeidgUiMalentsnAs the solentdnddidazotization,
acetone orthe, ike canhe vised: As the solvant i ozonsdysis.dichiqirmethane on thertike.gan be
used. in diazotization and qzati?lg/sis, each independently, a reaction temperature can be - TirC to a
reflux temparafiire Bt 4 sblveRt &t d $64d8on time can be 0.5 to 12 hours. In the second step, using
the same methodsasvanprochustindrpietihod Bt thdisorrpobndyepresented by the formula (XIV) can be
obtained frgmothe:compounddrgpresented: by:the fammutaX it fhe sgompownd eblainegsingach step
can be iso!callteg %r}ldgo%ig%d pz;/h%glgneral method such as silica gel column chromatography,
recrystallizaﬁrbn, andhor A?ernatlvefy, the resulting compound can Lie, also used in a next reaction
without purification. Production method [Chemical formula 12] R3 -51\ '5555 'NIP  Will wherein El,
(B.2, R, Ed, R5Tand&4ndre:as defined st k) Elitiscas definedun & production methedoApRliis a
bromine alqg qf, ALLIGine AR AS {be.camepUadk [aRIeseRtea Dy e dormula (il asa starting.
compound, the compound produce a production method A can be used. A production method F is
a method &F BEHISHEMY tHE CBmpLh %represented by the formula (VII) and the compound
representetlcbytthe forimuta@bantd produeattiebcoimpbund:te fid3ented by tierforaeta £O. By

Subjectinghe sampaLng.representes by the. formula, G211k tothe, sbith step @f apseduction method A;

the compound, rePretsented by the formula (i) can be obtained. The present step can be conducted by
using the same meétfiod as the method described in the second. step of C method of International

Publicatiom\Wth 20053014864 dhet bolfparatd dbtatted i waehastey eahbelisshitat anepurified by a
general methed ssichyasisibicagahcolumn chromatography, recrystallization, and/or distillation.
Aernativelys [t teadlind.campannd caRe Aizaagd In sextacion Wi gk puligation.
Alternatively, an optlcaﬁy active’compound Is obtained by column chromatography using a chiral
column, arfEXEH Sefs ) b pEHdtmad Hamilie POISTSREGHBMGTHE &SR 5ftHe optically active
compound4epresentedny: thevtermuld 4 praduceddiinthe aforemertiohedpreductioh:methods, the
crystal of the aptically active,compoundrepresented by the formula (VII), and the crystal of the
compound represented by the formula (1X), a X-ray diffraction pattern can he obtained by powder
X-ray diffraction. Since the crystal is stable, is easily handled for performing the above production
steps, or produdithg shphiasrrmadeaticab cormsesitierticortaining das arcactites by tadiéntothe Optically
acti;/e ComQQ%ﬂgégﬂfﬁﬁezﬂhl%@QYxiﬁecmHﬂkl@iﬂ)adaﬁlﬂé%@&@ﬂ’i@ihé@)blfﬂ)ﬁﬂiéﬁa&&ﬁ@ef@éﬁfyﬁtﬂ for ;
producing a pharmaceutical composition. Regarding the cryst the optically active compoun
Fopresentell B3 HHE FarACTAH e e R et S HIS Epcaly At e e RBO Aprocb i e formula
(VII), and thelasrimPtisns dofrssurPreprestatba tiE e I8qI R PRYca XerRPaifftaction pattern is
shown in BExanples:ta. 5 desesibed.en(Xrev diffraction measurement condition: vacuum tube Cid(
a-ray, tubulan voltags 40 Idiv, diarurent 40,014 0620 A 9Bz 4} a s.anjikeger, | is
spacing (unit: Angstrom), @Hs diffraction angie (unit: degree))). These crystals are craractecezed hr
values of et diffraetidls 4rtfle bf SpHciB o HiAale vt BRI PECAHBRIE SRS *Hidfh d¥eutically
acceptabletselis inolugdersalis vtk @lkalimetals: (Blieh & lithium dedditdn taned potassilsmm) uadkaline
earth metais: (s4eh as MAgALSIWTLANA.CRLSLMY, ammenium; Qrganiapases andaming acid, or salts
with inorganic acids (such as hydrochloric acid, hydrobromic acid, phosphoric acid., and sulfuric acid),
and organié 'saits tstPPhsBERAIEHEId, citric acid, maleic acid, fumaric acid, benzenesulfonic acid, and
p-toluene,stifohiosacidny, Téteseysalts:can bettorieed day: hermatly performed methods.

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

time can be 0.5 to 12 hours.

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



Herein, the "solvate" includes, for example, a solvate with an organic solvent, a hydrate and the like.
When a solvate is formed, the compound may he coordinated with an arbitrarily number of solvent
molecules. [001  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 accompani%d vyitﬁh an abqormality of the
platelet n(Hibar SUER A& firofnboeytoehia RSB SERBHBRIa SRERBFRABh6SE Stehi cell
transplantation (such as bone marrow transplantation) and the like, thrombooytopenia after chemical
therapy, hynoplastic anemia, myelodysplastic syndromemnacguired thromhoeytopenia sueh as
idiopathic thgom OC){},op?ni(é purnura and the like, congenital thrombocytopenia such as
thrombop&ietif detitichty and the like, virus pneumonia (such as hepatitis C and the like), other
hepatic disedbe thepatocirehiosis)) aittie HRe> THE cOPRPORItGh tath 156 Lsed6r treativg and/or
preventingiaR-abnermalibnhef diwerplatelet number due to administration of an anti-cancer agent for
hematopojetlc, argan tumer, sglidumerr the, ke, dhe compnsilien:ean.be used for reating andior
preventing throm ocytopenia at surgical operation such as cardiovascular system (such as heart blood
vessel) orfiiéHike Lmeviie R e predéitPpharmaceutical composition is administered) to a human for
the purpose of treating the above diseases, it can he orally administered as powders, granules,
tablets, capsules, pilis, solutions Qrthe like.:0r.can kepaselatesaly-agdministeredasniectables,

suppositoies, transdermal absorbing.agents, inhalation,or e ke, In.addion..an sfisctive amount of
the present.”compound is’mixed, it necessary, with pharmaceutical additives such as excipients,
binders, wetiRefsteAtBr aRIAE GRAtRIY PACEBHES SRR S rites 3P e ke Which are suitable for Its dosage

form, therehy,rapharmaceuticakpreparation CasOnlge lobtaimedn irtithé cask: ofdriedtapiesbtie

compound tegetherween a.suitaple carsier s subjected torsterilizationvireatment inte preparations. A
dose is different dependingthe stage of a disease, an admntstraton route, an age or a weight of a

patient anal, when orally administered to an adult, is usually 0:01 to 100 mg/kg/day, prefer:flbly 0.02 to
10 mg/kg/day, Prestprafeiebly 005t BTG RERIeY CIO0TBE T ThE praSEmt inverbR v be
explainediin mareldetad, thelovwpy wayr of exampldsyand TestExdmples, Hurthé present invention is
not limitedrtherelQ. i Examples. the fallowing abbreviations.are usad. RekBo: Qplicaly-active

compound represented by the formula: Klhemical formyl 1].Ph P, B-0 Mef wherein Me isPh is ph
Me: Meth)l/fllj If:lﬂi],@Rigdﬁfrtnsél%h%ﬁé?%g?n?ggnﬁ—’lE?ﬁlggtlr%\fh%é]% uarté%nDMISO: Dimethyliormamide
1-IPLO: High pressure liquid chromatography [Examples] [0017] Reference Example 1: Synthesis of

(RS)-(E)-3 (2,67tlichtoreAd.d-{Remiethyioxyadh; step can be isolated and purified by a general
amethyloxybepfyllphenyntliazol-2rylaarbameyiphenynsRsmethyk acnyliciasidddk) Lehernioa formula
)l Br” ES%ME@MOH. Alternatively, the resulting compound can be alsc used in a next

reaction without purification. When the compound obtained in each step is a

racemic compound, an optically active compound is obtained by column

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

Production method B

[Chemical formula 7]

R4
; \3 CHO
HO = —— L0
Y RS
O

First step

8]
(VIID Ix)

wherein B¢, R5 and RS are as defined in 1); R1% is as defined in a production method A.
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FirsT, Rte 11l OMe Me' ,1 MCZO OMeO Trued step - -OFt Me fr-1 4 r! r Fourth step:0 OM e Me A-1
tie step HI" r.Me 11 '0 OMe' B-1 First step: Synthesis of (RS)-2-bromi96-(I-hydroxyheptyva isole (1)
To a THF solution of 2,6-dihromoaniscle 00 g, $7.6 rumor) was added Mg (0.90 37.6 mraol), and the
mixture was heated and stirred at 40t. tindern.

As a compound represented by the formula (VIII) as a starting compound, a
commercially 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 (VIII). The compound
represented by the formula (IX) is subjected to the fifth 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]

RA
_CHO
4
HO R
/ﬁ ()) X CHO
i
RZ K A 1 N\7/NH2 VIID /\R5
|
3/O R —g First step
(VID)
B
Second step RB/O R o
X

wherein R}, R2, R% 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 compound, the
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 (VII) 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 (1.



hoptanal (47.2 p. 41.3. mmol) was added dropwise. Aqueous hydrochloric acid solution was added to
the reaction mixture, this was extracted with ethyl acetate, and the solvent was distilled off to obtain
8.95 g of a compound 01). NMP. (CDC13) 3 ppm: 7.45 - 7.48 (m, 111), 7.85 - 7.38 (an. ,1H), 7.01 (t,
111, 8.1 Hz), 4.96 - 5.00 (m.,3.88311), 1.701.80 (in, 211), 1.25 - 1.63 (m ,8H), 0.85 - 0.90 (in 31-1)
Second st ,, Synthesis of (RS)-1-bromo-2-methviox-y-3-(1-rne hyl.oxyhel)-benzene (2)
1.8)-2-brome-6-(L-hydroxynentybanisole, (h,.2:39 g, 1. 84nmap.otiaineg, in. i ik siek and
iodoraethane (3.0 p. 21.3 romon were dissolved in THiri, and sodjum hydride (0,78 g, 19.6 mmol) was
added thereter Ui aEIIERICEBIREE THrHBY IdE- SOOI hyHr6ERIBHC AGT WA add&t folldved by
extraction withnethyl dacetatecAfter the seliventuas\distiled off, the: residuesweas purified by silica gel
chromatography, tq ebtain 4.92 g of a compound (2) NMR (CDCb) 9 pont 7.46 (st, 1E, J = 8.1 Hz), 7.33
(d, 111, 8 =.6Hz), 7.02111. 8 = 7.5 Hz). 4.52 (dd., 1H, 3 =7.5 Hz,4.83.85 (, s, 311l, 3.21 (s, 31:1),
1.27 -(m, 10 ED, 0- 0.90 ( rn. 3H) Third sfen: Synthesis of (118)-2-chloro-1-12methvioxy ,
methyloxypéptyipplienylfethanome(3) Tosa THR soledicn ef{1°EB): 1ubremelodatieh3e gompound
neflayloxybeptylbenzens, (2, 6:3:6 2:0(mun). hobiained infthe second step waseadted dropwise 2F/|
isopropylm gr%%i%na}ﬁgjloride (202-Chloro-N-methyloxy-N-methylacet mide (5.5 g) was added thereto,
and the mixture was stirred at room temperature. To the reaction solution was added aqueous
hydrochloride acid solution, followed by extraction with ethyl acetate. After the solvent was distilled off,
the residue Was purified by siicacgehohromatograply te ©btainah 80 grofal compourda(3yethod
NMR(lzllcgghga{%pg:ﬁicg'égl'CZIQA'Lx(sirahMQ}*aZoéiLa'pzaé‘lré%ylé.@:uﬁi:ggti%q%@g@/,or ai2H113t7020.8 Hz, 15.9
Hz), 4.54 (cid, 111, c.7 : 8.1 Hz, 4.18, Hz), 3.78 Kg, 3H), 3.%2 (s, BdFlll 131@ ,—tlég)tglin 101-0, 0.84 -
0.902H) Fmﬁéﬁ%ﬁ‘%‘.@&?ntﬁées% VI EITHE ox§ 3L imethyioxybéeptyhpheny fhiazol2- ylamine
(A-1)  (RS)-2itihiormml-|2Wietbyloxye BH 1kt oRyseptyiopéayl IMENANBHEC (821028 #-(*B9 mino)
obtained in the.third step,and.thiourea(Qrkeig. 0.89 mmeal) werendissolvedsin ethanalyand the solution
was heated and stired, To the, reaction solution was, added, an; aqueous saturated sodium bicarbonate
solution, followéﬁl%’y &xtraction with @thyl acetate. Afer the solvent was distilled off, the residue was
purified by silica gel chromatography to obtain 0.23 g of a compound (A-1). NMF. (OnCli) S ppm 7.75
(ad, 11-1, 3 2ibBiHzn/heHz)g T034= 1.8 Hz, 7.5 Hz, 111), 7.19 (., 1H, 3 = 7.5Hz), 7.08 (s,5.41 (ors,
2H), 4.57 - 4.61(0a.3:63(s, 351 3.23(s, 3H), 1.24 - 1.77 (m, 10H). 0.84 - 0.89 Gm 3EF Fifth step:
Synthesis of (RS)-(E)-2-(2,6-dichloro-4-{4-f2-rrieioxy1-3

methyloxyheptypph !nylIthiazol-2-ylcarha[no- phenyll2-me ,hylagrylic , @l NIF (6 nalL) solution
of (F.S)-4H2-méﬁ§j0xy33-051;g@g@¥loxﬁf ' ' lthiazals2ydarnine (<1380 mag) obtained in the
fourp, ethyl 3-(4-brmo-2,6-dichlorophenyl)-2-methylacrylate (4, 338 rrigiisyrthesized in Reference
Example 18 des 'Bed later, and dichlorobistrighenirlphosphinepaliadium (42ng) was added
triethylamineand the mixture was stirred at 85H: for 16 hours under the carbon monoonde
atmosphere. The reaction solution was; added to water, followed by extraction with ethyl acetate. The
organic layerheareinadhatowithanmter SRt ithRarr Bedeotis satdritBerSadiunhPénidiide solution,
and dried withstmagresium sulfate. Mu:7 the solvent was distilled off, purification by column

chromatogragii{bexane.T et acsiela 7.1.4) afladed e0.mg akaisald. Tyis.sald was dissolved n

THF (3methanol (3m1....): and a 2 mon sodium hydroxide aqueous solution (3added, and the mixture

was stirred afBEHtEPHBet BEHTER T REYEHEHSH S61U116H was made acidic with hydrochloric acid,

followed by extractiproditit ethyl etbetate . Thenetyanictlayet waszvwashe St witii avsiter covashieedwith an

aqueous satyrated.sodium ehloride solutions.and:dried.over Ragnesium sulfate: Afierthe solvent was

distilled off, reerystallization with ethyl acetate afforded 370 mg of a com§)a n%&S-M NME (DM80Hd6)
, (7

3 ppm: 12.99'tbreie1HE8 i8S 759 1496 1°taHd, 18, 325t FR TS B T £14°7.21 (d,
111, 3 = 1.5 Fizi;eA24ed m83Hao2h1) 24155 t4tBO {pofiA, BeB2i(stB19 %R 16 < 31 2BTH8r311),
1.25-1.69 (iﬁlejcggd)’AQ-égé'ogtggaﬁ%agtmlc%]mpound represented by the formula (I) can be

obtained.

'

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

represented by the formula: R?-C(=0)-¥ (wherein R? 1s as defined in 1)) X is as
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Using the same method as the synthesis method described in Reference Example 1, compounds (A-2)
to (A-16), and compounds (3-2) to (346) were synthesized. Reference Example 2: Synthesis of
(RS)-(E)-3-(2,6-dichloro-4-14-1:2-methyloxy-3-(1-

pentyloxyethyl)phenyllthiazol -2- yIcarbamoyOphenyI) -2-methylacrylio acid-2)

(115)-4-12- e4n y- -(1 ent eth )p enylt L\/II;(C%; 11:8).a » L7%74 (ad,
IT, S = 2.1 Kz H“z EZC|d HY! o@ﬁ\%@y @r@ 1H, el‘ﬁgz" ?%H%,“?.WQ%S 111),
549 (brs, 212)@1418@ (n 111 3-—63 Hz) 865 (s, 311), 3.28 - 8.33 (m, 211), 1.54 - 1,58 (m, 111), 1.45
(d. 311, 1 = 6.6 Hz)e l@2tlle 1030 41),:0:8% 020 GMh3 Lk} Compoune (3r2kihld/Pe(MiE8@:do) 3

ppm: 8.32 ( 215 U" mo th!"jz' 54%nd7t§19 g %&Hdlé‘i}% (§er:!'t]ejd)’bz %Ze fQ%Ku@{“R;@tf‘WS}Z (9, 111,
3= 63HZ)355(S ) CS 3114 1.55-1.62 2E), 1.48 id, 311 QJZ 6 L85 Cm,

41-1), 0.86 -"0XSB°(if Rsea P?e‘ié?é}fébll%%&n%p}é 3 é%’tﬁés‘i’s% gpove or it The
(RS)-(E)-3-(2y6Mlickiilove-4+{4d8i(1 Hexylaxhyiined in 1); Me is methyl can be used at 0.5 to 3 mol
2-methyloxyphenyl)thiazol-2-yloarbarnoyl)pheny1)-2-methylacrylic acid (30)

(RS)-4-13-(1- hexylox etI| methylpx prlen iltni 20|4 amine.  (CDC,13) ii ppm: 7.75 (dd, 1E, 3 =
1.2 Hz, 7.5 HY), 1?9413{ fi”é“’fpf/g o ool en““‘i 50 # *'11°%3 = 7.8 Hz), 7.08 (s, 111), 5.48 (brs,
211), 4.55 (o Eac;mt@rgqqzz)t@reea(ls,baﬂ)ﬁ 20228ﬁe§138f(1ﬂ1132@2$)@19132 sOlVBOYIAMER: P45 (d, 8H,
3 iv- (3.3 Hig'hide 24 1 434 H51:3)20:85:50.89 (m, 311) Compound (3 -E) NMTt ODNISO-del S ppm
12.97 (err, 111), 8.29 (s. 211), 7.90 (dci. 111. 3 -= 1.8 Hz, 7.5 HM 7.72035 - 7.40 (m, 21:1), 7.25 ct,
111, dO5 Hz), 4.82 (q, 111, 3 -= 6.3 Hz). m 21 3.62 Es, SW, 2.16 - 3.37 (m, 211), 1.69 Es 311)
1.131,51 Em, 111952 ((8Fptierdath 3R REFGHUBESGHBRE 4o Sori@iregy opnd fépresented by
clii-.IP(E)-3-ER<6tdichos AL 2-riethy loxys3alric reductive reagent in a solvent to produce the

merhyloxyhexyhphenyilthiazokZ-yleathamayliphenyt)- 2methylagricadicl A WTVIR(GDE Ii) 3
ppm: 7.75 (ad, 1H, S=18 Hz, 7.8 Ez), 7.34 (dd. 1H, 3 .8 Hz, 78H 719?%’%-%%38%78H2

7.08 (8, 1I- 1)}“5‘321"8 v\ G 57 %‘f Fr%e? o e O L L 1}%0.85
0.90 Em, 3 1®@ompdml(®341)tW(ﬂ)i\ﬁP8@L@ﬂ@)®m@m m@Qogsa(@mi 114), 8.29 Cs, 2E), 7.91 (ad, 1H,

52.4 Hz, 7. 5k@)agvzmhamnwwd%pzegé@n,bzhi)], 456,-4601(M, T (53:36 (84 HHe1.69 (s,
3E0, 1.25-1.69 (ni 8%1 0.8% - 29t§85l%(r\n(, mol Re&‘levranc% Example 5: Synthesim of

(RS)-(E)-(2. 8 hiehlora B e bty Sk yhasy 5

methyloxyph&ayiithige B2 w@dﬂd@n@yﬂﬁﬁéﬁmrznﬁé&%w&% HidbEPagyc alone, or by mixing
(RS)-413-(1-thethy)oxyhexyl)-2-methyloxyphenyl]thiazol-2-yiamine EA.-5) 1\11\IR (CDC12) 6 ppm:

7.73 (dd, 113, U= 1,8 Hz, 7.5 Hek 7,38 (A0, LH, 558 H2a7 5:H20.0.18 Q.d 1111, 3= 7.5 H2), 7,07
Es, 1H), 5.48 (bre 211), 4.66 - 4.70 Pm, LH) 364 Es, 311), §31 3.42 Em, 2H), 1,16 1.7% Ern,

111-1). 0.85 10 90 Erh 319 GOt G (528 NINAYS ZeRIRASTE A6 3 BT £9G7 (him, 11-). 8.297.89
(Pia, lid i1 = i®eta7aTig-Rz}a 7L Es, 1H), 7.22 -7.40 Km, 4E), 4.65-4.69 Ern, 1S1), 3.58 Ed, 311U,
3.1V, 2H, 3 745 ), 1.69 Es, 310, 1.03 - 1.69 (m, 1111 0,84 - 0.88 Em, 811)

s /'
N e
B-0O

p
Me

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 ¥
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Reference Example 6: Synthesis of
(REO-(E)-8-(2,6-dichloro-4-{4-113-0.ethyloxypentyb2-methyloxyphenyahlazol-2-ylcarbamoyOpheny1)-
2-methylacrylic acid (B-6) ERS)-4-3-(1-ethyloxypenty1)-2-rnethyloxyphenylithiazol-2-ylarnind (A-6)
NAIR) 3 ppm: 7.75 (dd., 111, 3=7.5Hz, 1.8 Hz), 7.24 (ad, 111, 3=7.5Hz, LS Hz), 7.15 (1, 1H, S =
7,5 Hz), 7.08-Es,,1E), 5.26.(6ps,2H), 4.67 - 4.70 Ern, 111), 3.64 Es, 311D, 8.27 Ecii, 2H, 3 = 7.0 Hz),
1.56 - 1.68 (i-n, 211), 1.20 - 1.50 (MI, 4H), 1.1Q Et, 3H, S = 7.0 Hz). 0.85 (s, 311, U = 7.0 Hz)
Compound (B-6) NMR (aviSO-d6) 3 ppm: 12.98 ( ey 110, 8.28 Es, 2H), 7.92 (di.(?lllR:’?, Pi 7.5 Hz),
7.71 (s, 111D, Ei M), 7.83 Ed, 1H, S z), 7.25 Et,111, 3 = 768 Hz)4-67Et, 131, 3=6.5
Hz), 3.60 Es, 311).3.26 Eo. 9%ll.p=70 05 é(se,sri)ge’lm';@ 5008 (M. 113.20-1.50  411), 1.10
(J.,311,3 =7.0 Hz), &85 (s, 3M, J = 7.0 Hz) Reférence Example 7% Syrithesfi of (liSi-E
propyloxypentirDfifionylithiazoi-2-yiparbarridiiflenyli-2-methylacrylic acid §2¥7) 99
(118)-442-methyloxy-3-0-propyloxypentyl/phenylithizzoh2-ylamine (Pc 7) ((13/018) 3 ppm: 7.75
((d, 1H,3=7.5Hz, 1,8 Hz), 7.31 id& 1E31 = 7.§,H}z(3 1,8 Hz), 7,15 Kt, 1E,J=7.5 sz,iY.OS 1&3)3 1H),
5.26 (hrs., JE}ATE7Y 270 2 tH) 8564 31917837 (8391103 B2 P HIS) L8868 ina, 2111
7.50 - 1.60 (ma2Ed);ib20cerd 50KmMLi4d B,087 B6, 311, 3= 7.0 Hz), 0.85 it. 3E, 1 = 7.0 Compound
KEY 7) 33\143 (RIMISCind6),SapRi- 4 2.9a:(brs, 3311):8:28 K8, 21r3h 790 (dudd L. 1 44 7.5 Hz), 7.71
(3, 1ER, 7. \1%111)‘,117;33# Hrl, 1=7.0Hz), 7.25 it, 111, 3 = 7.6 Hz), 4.57 Kt, 111, 4.5 Hz), 2.61 hi,
3113, 3.20 KEOTT G4 ORLIT 88KE 31) 1955568 Km, 2H), 1.50 - 1.60 Knii, 210, 1.20 -1.50
Km, 4E), (1.90 (t/20pd3ei7rongdeyddigs (r.r31hod of PI0HE) PREfEPEHIB EXEMPIESYAthRSIE bf
(R.8HE)-04 2 &rdichlorod-(443 (2 2dimethylprepytkented by the formula (XII) via a first step
l-ethyloxy)-gﬁrg%tgglc%)épgggylithiazol-2-ylcarbamoyiIphenyll-2-meth.ylacrylic acid (B-8)
(as)-4-c.3-(2"2-ctimethylpropyl-1-ethyloxy)-2-the.thyloxyphenylithiazol-2-yiamine (A-8) NIVIR (C1)01.3)
5 ppm: 7.73 (cid, TR =578 1A 1L )E’ff%%ﬁc(&é,31‘1%?9%“7‘?3“Pi£ei?§ﬁ§&ﬁy7‘31?3€%f? 181,3=7.5
Hz), 7.08 es(3I1L) p5.26 ¢ris 24 1) 437risy 4 b 3601se 811)118: 22rn81B8(KiR, 281 ) oH08B., OH, J7.0
Hz), 0.90 Ks, 911).1Gorpound; (B-8) NAM (ENiSQ-d6) 5.ppmi12%98 Qars.u): 8:28Gs, 214), 7.90 id,
111.j4-75 Hzg\,ogéség%n),lmo s, 111),7.29id, 181, J :4 7.6 Hz), 7.23 (t, 111, 1 = 7.6 Hz), 4.40
(8, 1H), 3.6 K BEF 350Ky 21, B2 012), 1.68 is, 311), 1.15 (t, 311, 3 = 7.0 Hz), 0.89 is, 911i),
Reference Examiple 9 Synthesisiol RSEE) 54 B dichisracalpm G812 2diimethiide can be
propyloxypreRyd L2smeihylexyphanyllithiazek2-yiigarbamayl phen)tl3s2smethylaczyliciacid (B-9)

eguivalents.

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

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



[.3-(2,2-dimethyl 1 -propyloxypropy1)-2-methyloxyzhenylltiziazol- 2-ylarnine iA-9) MMEi (CD C:12) 8
ppm: 7.74 (dd, 1131, 3 = 7.5 Hz, LS Hz), 7.32 (3d, 111, 3 = 7.5 Hz, 1.8 Hz), 7.13 (3 111, J = 7.5 Hz),
7.08 Ks, 111), 5.26 thrs, 2E71, 4.27 Ks, 1131), 3.60 3s, 3E1 3.22 8.38 Im, 2111, 1.56 - 1.69 (rn. 2131),
0.93 (), 311,3=7.0Hz), 0.90 Ks, 9111 Compound (8-9) 1331VIR (DIA80359) 5 ppm: 12.98 Hrs. 1E3
8.98 (s, 911%,7,92 (f¢1H, 4 =1%b Hs), 7.63 is,111), 7,40 (s, 1E). 7.31id, 181, 3 = 7.6 Hz), 7.27 it,
1E1, 35 7.6 1-42), 4.40 is, 111). 9.6) Ks, 311), 3.20 (3 211, 3 = 7.0 Hz), 1.68 (2, 3E1), 1.55-1.65 Km,
211),0.90 (t, 31-1,3 Zr 7.0 Hz)', 0.8 (s PH). Reference Example 10: Synthesis of CRS)-CEF3-(
6-dichicrollli2.nmethyliciy-c propyl b<y uty )pﬁenyllthlazol 2- ylcarhamoyhphenyl) -2-methylacrylic acid
(D-10 (H8)-442- ylexy-3-0-piopyilosyhutylEphcmyikbiadoE2- yIaTw‘}eS( NINIR (GNI:3) 6 ppm:
7.74id,J = 7@;?2}—4 ,36.id, 1R, J12.8 Hz,), 7.20:H Y 208 is, 1E11), 5.15 (ors,
211),1.67 - 1.741 R 1is, 311)r:3:193.36 Cm, 21.i), 1:50 L-L. 80 m, 6I—T) 0.86 - 0.98 Cm, 6E)
CcdlnpodmlR(E 1R)HI§€EVIR (DNI80hd6) 6 ppm: 13. 60 (hrs, 21-1)18.29 (s, 2121 7.90 (hi, :LH, 3 =7.5
Hz), 7.7 111H, 7.24. - 7.43 Cm, 3H), 1.65 - 4.72 Cm, 1111), 3.61 (s, 3EO, 3.28 it, 2H, J = 6.3 Hz), 1.30
- 1.800H), 0.84 - 0.98 in, 61]) Reference Example 11: Synthesis of TiS)- (E) -34.4-{4-{3H1-inityloxyhit-rii
metbyloxypl“i’é“rﬁ’f/htﬁlgzo?‘? ytearbafhoyii2 B dﬁ&%uﬁdﬁﬂ@ﬁ%%lm&hyﬁaé?fﬁ H8 (B8 4)
nityioxybutyljz2<methy LoxypherhcHithiazdl:2sytaminel ) RIMRY{CROR ) 5 ppm: 7.74 HI, J = 7.5 Hz,

11H), 7.36 igz‘; ]bge g’om?(&h@%@%n%@%tgdik% Thé- @)H%LIZ @aﬂﬁa;bl)atﬁrlxipcf)%%cﬂ 6/.- 4.74 Cm,
111), 3.64 is, 313), 3.19- 8.36 (m 21111,1.50-1. Ogm 81:0, 0. 86 0.98 Cm, OH) Compound

(11-11) NIVETRSNTE0REE) B spi: 186 (58" 24 “5PH 960 RI, HE, 3 = 2.5 Elz), 7.72 Cs,
111d, 7.23 A?pmd(tmms&menb@g F4g2 @mhs{mr3@?%1@@63%@@5&?5@%@6@%&,@.@30 -1.78
Cm, 11H), 0:83,u0:98 (Ma64 k) Reference Examplenlal Syatbesisrof GES) (Ll p3«(@;6-dichloro-4-14-1

(1-ethyloxy-3- metlaylbuty1)-2-mot XY henyllthiazo 2 [ thy .acid (13
-12) (EtS)- 4i§f)l—|-eﬁ¥ oix 32 erﬁléet 3?%%(8 bEt mhyﬁctg?he%yl%%%%o%%m%gm%ae%%%%? %&%M&E gpm 7.74

(a, 1H, 3= 75 ﬁq%)ﬁ?f?s@led@iﬂo ghe ?%ﬁhzﬁte? zﬁa(Pfi‘i‘ffCtsm mf%lpf&j\ FESRMARE S 15 (brs, 2H),
4.76 - 4.84 (rept12); 3064 isp 8E;13.80 (13.42 (m.oREd)eH.50 - 1.80 Cm, filtl), 0.92 - 1.02 Cm. GM)

Compound (Rl )éé‘é\{lﬁ&M%@%@&@Q%é@;0&(&2&%@&2&@&% 7204 nbhladTivenr 72 is.
7.98 2149 Cm. 3H), 4,6 479|nH IE%gZTltZHJ (01)16074(m

aH), 1.30 140 B PER D T34 I%e‘ g5 PATL P ]éaﬁlf,? 8@3 %‘d%r-‘é 3 Hz) Reference
Example 13: Synthesis of (RS)7E)-8-(2,6-dichloroethyloxy-2- 24 methylpropyloxyfRopprnenyIithi

zei-2)44:11-2+ip hdacrydie asiditBl8) 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.
[0013]

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

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

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

crystal of the compound represented by the formula (IX), a X-ray diffraction pattern
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(R.,9) -4- [2-metim nyi-1 -pro. ylo propyflphenyflthiaz,eL 2-ylamine (A 131 NiVIiR (CD01:1) 8 ppm: 7.74
(A, 1E, 3 -= 7.5 Hz) t:(d 1:E, 4 = 7.8 Hz), .20 (= 7.5 Hz), .08 Cs, 1H43 5.20 (bra, 211), 4.36 (d, 11-1,
J=6.9 Hz). 3,60 (e, 3E), 8.15 - 3434 Cm, 2H), 1.90 7.02 (m, in). 1,5.0 - 1.63 Cm, 21:21:), 1,02 (d, 311,
J.. 6.6 Hz), 0491 (t, 311, 4 4:: 7.5 Hz), 0.82 (44 811, J = 6.6 Hz) Compound (B-13) 181MR

ETN/?E% Olllogggggfmll lﬂq&?@a@@e2@;#};@c?e%c@x%@gc)l:az&a}(dﬁﬁlHLlQlﬂCZ}&xH@ﬁ?u?Qngﬁmui} 11020 - 7.42
m Z 1 14 ,1.85:-1.9 1 1.69 (s,
311), 1.44 B5XOR 21113 "36 (éaélzi‘géﬂg] "é%észe%zé%l Eu%“‘%‘ r mr 081 (a0 311 SmASQEJHz) (
Reference Exaniple 1428ynthesis 6ﬁfRS)C@E)@E}l(M‘{AWBE(Q%U@Wb% éﬁ%h)aﬁ”lc unit:
methyloryphenyilthin2o1-2-ylearbameyn-2,6-dichloropheny.0-2-methylacrylic acid (B14)

(RS)-4-3- (%uty'oxmowllg msrm!a%m“sw; t@@%@%&y&@m@}&é ADNME, (CRCI318 ppm: 7.73
Cdd, 111,3-=1.81 7.8 Hz.:;, 7.36 (do., 111, 3=- 1.8 Hz, 7.8 Hz), 71‘7(1 1H, 3=7,8 Hz), 7.07

(e, 111), Gé@O(b‘%é 211) 4.58 - 462 (m, 1111, 3.64 Cs, 311), 2.24 - 3.37 (m, 2H) 1.30 - 1.86 (m,
6114), 0.98 ess Fetrpd= & 5ridz); <0:89h, 8L Ay ezt B4Ry Gornpouirds(l 1 : 24 NT H{ (D IIBO-c16) 6

ppm: 13.00 (bray: 114).18.29:is: %ll)nhzlﬁé? sgd%rﬂé!ﬂlﬂi;l()ta? J@I@Suﬂ;&@)ngéggt@,m 7.287.34
Cm,4.57 - 4.61 (in, 11), 3.61 ?lD 3.263.30 Q 1. 6 ?1 6L 1.78 (m3£11412110 92tt 3H,J =
7.2 Hz), 0.85 11 32 7 5H5) Reterencs EXaple= “é AThagiggmuoacid, or salts wi

(RS)E)-3-C2u6dichlors-44, mmhr@tﬁy@@yi@omcﬁérﬁaaWyﬁfeﬁyagﬁ@nwhﬁwéfg&z&wéarx@émoyl
4-)heny1)- Zsm%hymweaﬁﬁld@nﬁéaltq (such as acetic acid, citric acid, maleic acid, fumaric

(RS)-442- meth(y'%xexf%( SB%{ 91949{09;( C?ht%nyé %bz;%@)n%?&am'neﬁ&@g&tg@a\%&qgﬁémﬁ ppm:
773(d111 3=18H 8 Hz, 7.8 Hz), 7.17 (t, 1H, 3 = 78Hz)707|s

111), 5.38 (B%%%)p&%gf%ézn(ﬁmiﬂ) 3.64 (s, 3H) 2.25 - 3.37 (m, 2H), 1.22 - 1.86 Cm, 811), 0.98
(3., 311, 4 Sti¥e2);x,85 090 (m,-SE)-Compunck (R:15) NMIDNIS0:IS) 6:ppm 18:00(bra, 111), 8.29

Cs, 2H) 7. 8}9\@?@@2 C(H& H}é)h?{gz @II%H)’I Zoﬂbqt(esmz gygrr;le]egllil(mo%;p]elhnﬁ é@lv ﬂ@éo()@!hik&ﬂe)ﬁ 61 (S
3K).- 3.89 (m, 3{111 1.89 CSI 31-D bl 18f1 ({g] 8 , 5432 04 311, 3=7.2 Hz), 0.85 (t, 311, 3 =
7.2 Hz) Refétehde é&%{ﬁ{ﬁlré féllgg}n%ﬁ@séoov f f%6-dichlorc-4- (442-mothyloxy-3-01

methyloxy-0éthylhexyDphenylithiazol-2-vicareamoOpheny11-2-methyl:aerylic acid (d-1.0)
Compound (B-101'NMEsRIMISQ-d6) 3 ppim cd:2;98i(hra, 21113 29:0R:Eh t My HoB2i {150 1.11), 7.41 (s,

1H), 7.2.4 - 7.37 (114 53 - 4 57 (m, J2), 3.01 (5, 1), 316,(5, 315,087 172 (M. 16,H) Reference
Example 17: §yﬁtﬁé§‘|€é cr)l Silcifscdf ﬂ%m% 2 6CI%§?|Iorf8phor%yD}‘Z%r%]eﬁhgllacryllc a%:% eth;glc(4) [Chemical
a

formula 15] used as an agent (platelet Droducuon regulating agent) for morbidity of a blood
disease accompanied with an abnormality of the platelet number such as
thrombocytopenia (thrombocytopenia after hematopoietic stem cell transplantation
(such as bone marrow transplantation) and the like, thrombocytopenia after chemical
therapy, hypoplastic anemia, myelodysplastic syndrome, acquired thrombocytopenia
such as idiopathic thrombocytopenic purpura and the like, congenital
thrombocytopenia such as thrombopoietin deficiency and the like, virus pneumonia
(such as hepatitis C and the like), other hepatic disease (hepatocirrhosis)) and the
like. The composition can be used for treating and/or preventing an abnormality of
the platelet number due to administration of an anti-cancer agent for hematopoietic
organ tumor, solid tumor or the like. The composition can be used for treating
and/or preventing thrombocytopenia at surgical operation such as cardiovascular
system (such as heart blood vessel) or the like.

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

necessary, with pharmaceutical additives such as excipients, binders, wetting agents,
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First step: Synthesis of 4iihromc-2,6-dichlorobenzaldehyde (6)  4-Bromo-2,E-dichloroaniline (5, 80
g) was dissolved in acetone (640and a 48% hydrogen bromide agueous solution (120 mil.) was added,
followed by stirring at OIC. A sodium nitrite (32 g) aqueous solution (140 mL) was added dropwise
thereto, the mixture was stirred. for 30 minutes, and methyl acrylate (200 naL), and water (200 ralL)
were added, foliowed by, stiring fordhour Atroom temperature, CUproys axide d(g%ia/(TW%ﬁdded
followed by SEU'”GQO for 2 ours The re action solution was %<tract]ed \fwt eth%/l ace tate gg purlfled by
column chromatograp“hspl% a@ILrllEIl’haet yf?l‘—fﬁaglﬁil ‘bromo-2;6-dich orop enyli acrylla} (C ]13 9). Methyl
(E)-3-(4.- brorﬁ%fZ"Bf’dP@h‘Féﬁ*dﬁﬁ‘éﬁ@”a‘ﬂWa%é’M@@@FW&%’@%wvwﬁ?ﬂcﬁ%ﬁwrdi%éfﬁéhé”&ﬁﬂ@zéne gas
was introduceskatr£Q 2, anek 0zone oxidization was performed. To the reaction solution was added
dimethyl sulfide (4Q W)lg); ﬁqgfwxlgnvé’%g %&é@% onvwm &th% @Pgtg‘xte 58 t?ltxglgldmlmsm atzon route
4-bromo-2,6-dichlorchenzaidehyde (C, 87 %)1 (a, 111), 753 s, 211)
Second step: @%ﬁ@s?s“ﬁﬁe‘w? eeaaélf&tb% a\’é&“@ ara% %ﬁ&iﬁf&&r@ﬁ to an adult/1s uwﬂ‘
Triethylphosphohopropionate: (26.3 g) fwa$ dissodved lin nTdAE (1 250mmid)p e BHT2s0l0%ion ©f sodium
hydride (6.8 .g),/apgigbromoi2,6H.ichlorobenzaldehyde 06, 20 gl obtained in the. first step was added
dropwise, ang %1 mxture was stirred for 2 hours. The reaction solution was extracted with ethyl
acetate, and purn‘(ed by column chromatography to obtain ethyl WIi8-(4-bromo-2,Edichlorc)bhenyll-2-
methylacirrn, 21.2E* Meltitig pointiie NINO: (DO 5 PRID: 282is bRl by W35 46 ErEnp28 11i1-1
3 =7.0 E(s, 3} 1333&drrdres( 18:HZ) 10090 ExamplenlSyathesistef thereto.

031-(E)-(1-(2,6-8' 4}#&{%%9@9/ -2 98%11@19}@('%% 1epty 0. onyli thia8oi -2- ylcarbamoyliph tnylacrylic acid
(C-1.4) and (9) 3-(2,6-dichloro-4-(4-{2-methyloxy-11-8.1-methyloxylleptyOpnenylithiazol-2-
ylcarbamoyl}&lé%ﬁ) Hﬁé%lé&??ﬁccaﬁﬁa‘}(‘ﬁj fBF(F@Sn)“(%WBt(‘? 62 didtoroeth
yloxy-methyldgyhexyhpliemylithisiol-2- ylcarbaraoyliThenyO -2-methylacipilic, acid (E-1) obtained in
Reference Example 1,was separated by HPIX column 0J-R11 (registered trademark) manufactured by
DAICEL (as ar@%ﬁi&ent, a mixed solvent of acetonitrile, water, and tricluoroacetic acid) was to
obtain an optically actj mpound (C.- LA) and an. optically active compound. (C-113). Optically
active compound §C-2A) Melting point; 162-1.64'0 NMR (DMSO-do) 6 ppm,: 12.993, 1H), 8.29 (s,
21-1), 7.91 (d¥€111, 4 = 2.1 Hz, Hi), 7.79 (S,7.41 (d, 1111, 4 = 1.5 Hz), 7.24 - 7.33 (rn, 211), 4.55 -
4.60 (in,2 (s, 3H), 8.16 (s, 3111, 1.69 (s, 3F.1), 1.25 - 1.69 8m, 10H1, 0.88 - 0.87 (m, 311) Optical
rotation: Y-25, % ? 318/ 9 o p(% 0 55 C) Optically active compound (C-1B) Melting point:
161 -1640 1\11\11 DIVI 15 ppm'12. g (bra. 1E1), 8.29 lli" 2Hi, 7.91 (cid, 111, J = 2.1 Hz, 7.2
Hz), 7.72 (s, My, 7214, 1H Br 1.5 Hz), 7.24 - 7.38 (m., 21:1), 4.55 - 4.601l1), 3.62 3H1, 8.16 (s,
3F1), 1.69 (s.pEH) I‘LBBdaﬂzfﬁ@yMa;rﬂﬁﬂiﬂﬁo 83 - 0.87 (m, 3H) Optical rotation: -25.6 degrees (DM80, ¢
= LOGO, 20 @x}@(amgl&g@émpﬁis of (11:)-(E)-34.2,6-dichloro-4-(4-[3lexyloxyethyll-2-
metnyloxypthE oI 2 rllamoyllphenylll -2-methylacrylic acid (C-81A) and (SW.

)-(E)-3-(2,6-di ? (PRS- yloxyethyl)-2-methyloxyphenylithiazol-2- -
ylcarbamoyllﬁhBhﬁDlﬁﬂh@ﬂwmwhg‘aéld}(l@r@&@ﬂ@@}@rdmg to the same method as in Example 1, an

optiactive, compaulF-3A)
[001.7]
Reference Example 1 Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyoxy-3-(1-
methyloxyheptyl)phenyl]thiazol'2~ylcarbémoy1}phenyl>'Z'methyl acrylic acid (B-1)
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and an opticallly active compound (C838) were synthesized from (RS)(E)'-8-(2,6-
aichloro414-[3-(1-hexyloxyethyll-2-methyloxyphenyliithiazol-2-ylcarbarricylipherylii2-methylacrylic acid
(8-3) obtained in Reference Example S. Optically active compound (C.-(321) Molting point: 139- llIT
HMR. (DM90-d6) 8 ppm: 12.97 (Ors, 11-1), 8.29 (s, 211), 7.90 Cad, 111, 3=1.8 Hz, 7,5 Hz), 1.72 Cs,
111), 7.35 - 70 G128, 326, (8, 111, 3 =7.5 Hz), 4.82 (g, 111, j = 6,3 Ro), 3.62 Cs, 3E), 3.10 - 3.37
Cm, 211), 1.69 is, 31:1), 1,18 - 1.31 Cm, 1111r,), 0.82.i 0,87 Cm, 811) Optical rotaion +4.5 degrees
(DIVLSO, a =1. } 25-C) Optically acti\@\cgmpourfq c-S1.) Melting. point,: 142-145'C NMB (Hi.
so-do) 8 ppini 12:97°(brs,8:297(s;21-D, 90 Cad, 1, J :DE:’K.S Hz+5Hz),7.72 (OE,111), 7.25 - 7.40
Cm, 211), 7.26 C.thk7.5 HZJ='4'82 (,q, 1H, 3 = 6.3 Hz), 8.02 (§°%1153.16 - 3.37 (rri., 211),1.69 (s,
311),1.18-1.51 Cm, 1111), 0.82-0.87 Cm, 311) Optical rotation -4.5 degrees (DMSC). ¢ = 1.001,
25-C) Examnie 3Synthesisof{C-IM {Chemical formula 161177 1) i-PrMgC1 THF 2) Me. 70Me 3) 10

Cl Me/\/\ f S By : Me/\/\/\ \! //\Cl
s Me Third step pe®  OMeO
2 3
Ci O
.
O 7 OE
/\i Br \:!Me
NeANH; ‘
——— M i X \ :[
Fourth step Me Pie) Me e Fifth step
At

O

i

€
Me” " N z/ W

First step’ Synthesis of (RS)-2-bromo-6-(1-hvdroxyheptyl)anisole (1)

To & 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 ¢, 41.3 mmol) was added dropwise. Agueous hydrochloric acid
golution was added to the reaction mixture, this was extracted with ethyl acetate, and
the solvent was distilled off to obtain 8.95 g of a compound (1).
NMR (CDCls) & ppm: 7.45 - 7.48 (m, 1H), 7.35 - 7.38 (m ,1H), 7.01 (¢, 1H, 8.1 Hz), 4.96
- 5.00 (m, 1H), 3.88 (s, 3H), 1.70 - 1.80 (m, 2H), 1.25 - 1.63 (m ,8H), 0.85 - 0.90 (m,
3H)

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

(RS)-2-bromo-6-(1-hydroxyheptylanisole (1, 5.36 g, 17.8 mmol) obtained in the
first step and iodomethane (3.0 g, 21.3 mmol) were dissolved in THF, and sodium
hydride (0.78 g, 19.6 mmol) was added thereto under ice-cooling. Under ice-cooling,
hydrochloric acid was added, followed by extraction with ethyl acetate. After the
solvent was distilled off, the residue was purified by silica gel chromatography to
obtain 4.82 g of a compound (2).

NME (CDCls) & ppm: 7.46 (d, 1H, J = 8.1 Hz), 7.88 (d, 1H, J = 4.5 Hez), 7.02 {t, 1H, J =

19



OMe (Si OMe 11 -OMe 9-H Third (nes  (Ph0)2P(0)C1/E--.T3N/AcOEt CIO HIN EtOH Fourth step --S
N H2 ONle (3)OM 12-H Fifth step 0, HtEt Me 1-1-N Illo 'F!14 ci0

7.5 Hz), 4.52 (dd, 1H, J = 7.5 Hz, J = 4,8 Hz), 8.85 (s, 3H), 3.21 (s, 3H), 1.27 - 1.80 (
m, 10 H), 0.84 - 0.90 (m, 8H)

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

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

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

(RS)-2-chloro-1-{2-methyloxy-3-(1-methyloxypeptyl)phenyl)ethanone (3, 0.28 g,
0.89 mmol) obtained in the third step and thiourea (0.10 g, 0.89 mmol) were dissolved
in ethanol, and the solution was heated and stirred. To the reaction solution was
added an aqueous saturated sodium bicarbonate solution, followed by extraction with
ethyl acetate. Afer the solvent was distilled off, the residue was purified by silica
gel chromatography to obtain 0.23 g of a compound (A-1).
NMR (CDCls) & ppm: 7.75 (dd, 1H, J = 1.8 Hz, 7.5 Hz), 7.34 (dd, J = 1.8 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), 3.23(s, 8H), 1.24 - 1.77 (m, 10H), 0.84 - 0.89 (m, 3F)

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

To a DMF (6 mL) solution of (RS)-4-[2-methyioxy-3-(1-
methyloxyheptylphenyllthiazol-2-ylamine (A-1, 330 mg) obtained in the fourth step,
ethyl 3-(4-bromo-2,6-dichlorophenyl)-2-methylacrylate (4, 338 mg) synthesized in
Reference Example 18 described later, and dichlorobistriphenyiphosphinepalladium
(42 mg) was added triethylamine (0.56 mL), and the mixture was stirred at 85°C for
16 hours under the carbon monocoxide atmosphere. The reaction solution was added
to water, followed by extraction with ethyl acetate. The organic layer was waghed
with water, washed with an agueous saturated sodium chloride solution, and dried
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11- 1---2-1E'14j Me CI (S)OMe C-15 4N NaOHaq. THF-EtOH Sixth sten (Et0)2P(0)CH(OH3)CO2Et
biON H2DTTHF OE HO"--;d1 0 13 A step First step: Synthesis of
(S)-1-(3-bromthyloxyphenyhheptane-Inol (8) tinder room temperature, a 1M 'coracle THIli solution (48
rin37) was added to an 73-CES 1% toluene solution (120 mt.).

1-(3-Bromo-g; %ﬂ%@ﬂ%&@ ?W&*&eptﬂﬂ%%1%”?0(3@&(3&0 wa&&ﬁggqﬁagqmw&uw Wag,sfirred for 1

noun Methanol was added, a solvent was distilled off, and the residue was purified by chromatography

to obtain (3)I BB }n@ﬁiy’lB%ypﬂﬁ@hS/b‘Wéfﬁé T diq(%ff(iléi%% ff%/f%?d“f%%?héptlggﬁéf’é‘ﬁbn
-22.70.6 degrees{(GH.BI2!CTER 10:) NIVIRHGDC §0+61ppa0:87 (8Lt 53818 )1 R - 1.6 (0411,

m), 1.74 (2E],0i)».2.00 (L, '@mﬁ 88,(3kh Bk 494 (ilfﬂmmmjm%glld@ ,rbll %H%)ml 27 (1H,dd,3=7.9
Hz, =13 Hz), 7. 46 (1H, dd, 3 = 7.9 Hz, 314-- 1.7 Hz cond stept§¥n 1es in

(S)-1-brome gk oL>L<1§/F1eprfJeia‘zlccafhmén@)j UB2E (f)’éabroﬁ‘ﬁ - ethyicxyprenvhhentanes-Tiol (3 10 g)

obtained in the ¢W@ta§f@glwa§}dqééalvwﬁﬁtﬁmé® (%szﬂ.lnhfﬂ}“%SO%WGWQQG%W%MUMS(W21 m13).
and methane;iedige 0334l Dwere added, anchthe mixtureiwasistirced:fos ¢ hatrgn ddhenreaction

soliion was,gxifacted Wb dsoRiopl elherAndprilied byl gel shrormaiagianny ia obtan
(S)-1-bromo- - methyl xy-3-(1-methyloxyh o tynbenzene (9, 8,77 g, 83%). Optical rotation -70.2 0.9

degrees (CHEP33e =1 (056, 260 RMREDE)33) S ppm: o 37 (3E, U= 0.3 Hz), 1.2 - 1.5 (SE, n), 1.5
- 1.8 (2H, miBRINY,S385(31dn18), 4.5 (bEs, n¥),) 7502924 PE X, BE B HAY, 7.332(1H2dd.2 3 = 7,8 Eig,
41, Z I|42) g ﬁ%mfﬁ’f» @JdliﬁF .91 "!él )?P_}I_T Fhm ;fﬁx? Synthesis, of(E3);2-ehlorels(amethylic oo
methyloxyheptynphenyliethangne (i solutj .

(5)-1- brome-g- ngl)byfloxé 5 %%8 etélylgn Bh%ptyr)tionzége% 55 O &hatned i 1he second step was
added dronwi&l 8!2)4 isopropyl magnesium chloride THE solution (44 rini) under ice-cooling. After the
reaction solution was. stiked at 495G forad howrsyNimethyloxy-Niretbylhb2dchiarencetamitie(®01:3.5 g)
was added upder ice-copling,and he mixtyr eo"%’na};sﬂ%%qe%atzﬂ%%t%%@é”! e.{qr.4;hour, The reaction

solution was éxtracted with ethyl acetaté, and purified by silica gel chromatography to obtain
(S)-2-chloro- I-(2-inethylexy-3-(31- trlethyloxyheptypphonypothanone (12).
Reference Example 2! Synthesis of (RS)-(E)-8-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-

pentyloxyethylphenyllthiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid (B-2)
(RS)-4 ~‘f2'methyloxy*3*(1'pentyloxyethyl)phenyl,]thlazol-;ylamme (A-2)
NMR (CDCls) & ppm: 7.74 (dd, 1H, J = 2.1 Hz, 7.8 Hz), 7.41 (dd, 1H, J=2.1 Hz, 7.8
Hz), 7.19 &, 1H, J = 7.8 Hz), 7.07 (s, 1H), 5.49 (brs, 2H), 4.85 (g, 1H, J = 6.3 Hz), 3.65
(s, 8FD), 8.28 - 3.33 (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, 3FD
Compound (B-2)
NMR (DMSO-d6) & ppm: 8.32 (s, 2H), 7.65 (e, 1H), 7.48 - 7.60 (m, 2F), 7.43 (s, 1H),
7.98 - 7.27 (m, 1H), 4.87 (q, 1H, J = 6.3 Hz), 3.55 (s, 3H), 1.87 (s, 3H), 1.55 - 1.62 (m,
2H), 1.48 (d, 8H, J = 6.3 Hz), 1.26 - 1.38 (m, 4H), 0.86 - 0.90 (m, 3H)

Reference Example 3! Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[3-(1-hexyloxyethyl)-
2-methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-methylacrylic acid (B-3)
(RS)-4-[3-(1-hexvloxyethyl)-2-methyloxyphenyllthiazol-2-ylamine (A-8)
NMR (CDCls) & ppm: 7.75 (dd, 1H, J = 1.2 Hz, 7.8 Hz), 7.41 (dd, 1H, J = 1.2 Hz, 7.8
Hz,), 7.20 (t, 1H, J = 7.8 Hz), 7.08 (s, 1H), 5.48 (brs, 2H), 4.85 (q, 1H, J = 6.0 Hz), 3.66
(s, SE), 8.28 - 3.32 (m, 2F), 1.52 - 1.59 (m, 1), 1.45 (d, 3H, 7= 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 t, 1H, J = , 4.82 (g, 1H, J = 6.3 Hz),
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NNIR (CDO013) 3 bhm: 0.87 (3H, t, 3=-6.8 Hz) 1.2 - 1.82 (10E, m). 1122 (311, s). 3.78 ;8H, ad, 4.53
(HI, m), 4.73 (2H, in), 7.24 (111, t, 3 = 7.6liz), 7.52 (111,7.6 Hz, 3= 1.3 1-.T7), 7.60 (7141, cid, 3 -= 7.7
Hz, J = 7.8E2) stepl Synti(1 -nieldnylox eptylliphen:hiazole-2- Sh4 2 80 amine (12)
(8)-2-ehloro-1-fs-metilyioffy-8-0Oethyloxyheptvl)pheny-pctione (I.1) obtained in the thin) step was

dissolved inefhanol (B0 aiL). thiourea (1.4 2)-was added. and,the mixture was sirred at 10(rO for 3

)

hours. Extraction with tcduene and purification by silica gel chromatography afforded
(5)-4-(2freetbiYj0x.";82"( -me.thyioxyheptll)pheny9thaazoie-2-alnine (12, 4.22 g, yield 32%) Optical
rotation, -5458 f@-Scdéreesot ©1Sy 280 NVWR (BIVIB0:de) 3 ppnip 081 {(SE; te3hy10:5 B12f), 1.2 - 1.5
(8, m), 1.5,5 1.8 21k, ) Bid3 (3L 5)o 13202 {QE ) o2 Hibom) £ 09,422, bra) (%08 (11i, SY),

powcer 1o SR 21 S i i YDl [ AL 1 865D D oo s mter:sit
irnatLE,a=ylF50.4. L50.81 1 J = 1. €843 7.08 45271, 5 2B Bbrs, PEIY 4.57 - |441371 ¥iP758% (s
3H), 3.23 (s, 8H), 1.26 - 1.77(m, 8H), 0.85 - 0.90 (m, 3 H)
Compound (B-4)
NMER (DMSC-d6) & ppm: 12.98 (brs, 1H), 8.29 (s, 2H), 7.91 (dd, 1H, J = 2.4 Hz, 7.5
Hg), 7.79 (s, 1H), 7.40 (s, 1H), 7.24 - 7.33 (m, 2H), 4.56 - 4.60 (m, 1H), 3.62 (s, 3H),
3.16 (s, 3H), 1.69 (s, 3H), 1.26 - 1.69 (m, 8H), 0.83 - 0.88 (m, 3H)

Reference Example 5: Synthesis of (RS)-(E)-(2,6-dichloro-4-{4-[3-(1-ethyloxyhexyl)-2-
methyloxyphenyllthiazol-2-ylecarbamoyliphenyl}-2-methylacrylic acid (B-5)
(RS)-4-[3-(1-methyloxyhexyl)-2-methyloxyphenyllthiazol-2-ylamine (A-5)
NMR (CDCly) 8 ppm: 7.73 (dd, 1H, J = 1.8 Hz, 7.5 Hz), 7.38 (dd, 1H, J = 1.8 Hz, 7.5
Hz), 7.18 (t, 1H, J = 7.5 Hz), 7.07 (s, 1H), 5.48 (brs, 2H), 4.66 - 4.70 (m, 1H), 8.64 (s,
3H), 3.81 - 3.42 (m, 2FD), 1.16 - 1.78 (m, 11H), 0.85 - 0.90 (m, 3H)
Compound (B-5)
NMR (DMS0-d6) & ppm: 12.97 (brs, 1H), 8.29 (s, 2H), 7.89 (dd, 1H, J = 1.8 Hz, 7.8
Hz), 7.71 (s, 1H), 7.22 - 7.40 (m, 4H), 4.65-4.69 (m, 1ED), 8.58 (s, 3F0), 8.1 7(d, 2H, J =
4.5 Hz),1.69 (s, 3H), 1.08 - 1.69 (m, 11H), 0.84 - 0.88 (m, 3H)

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

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

[

w2

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

propyloxypentylphenyllthiazol-2-yvicarbamoyliphenyl)-2-methylacrylic acid (B-7)

A



921112.042 7.34333 2h4161 12.83E 17 7765 14.094 6.27838 30,1 ,25.3 14.429 6.12951 1079
16,0165.52906 16.3865.40521 16.688 | 524E55 17.665 15.01656 | 18.2094.86789 18.5154.78822

19.7294.496708 20.7734.27259 4.17792 4.09768 27.0494.02813 22.7343.90828 231073.84595
23.7758,73934 24.1253.6E592 24.783.58996 7.216,1

(RB)%"[',E"methyloxy"[%'(1-propyloxypentyl)phenyl]thiazo]fE*yIamine (A-7)
NMR (CDCls) 8 ppm: 7.75 (dd, 1H, J = 7.5 Hz, 1.8 Hz), 7.34 (dd, 1H, J = 7.5 Hz, 1.8
Hz), 7.15 (t, 1H, J = 7.5 Hz), 7.08 (s, 1H), 5.26 (brs, 2H), 4.67 - 4.70 (m, 1H), 3.64 (s
3H), 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 (¢, 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), 7.353 (d, 1H, J = 7.6 Hz), 7.25 (t, 1H, J = 7.6 Hz), 4.67 (¢, 1H, J = 6.5
Hz), 3.61 (g, 3H), 3.20 (t, 2F, 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)-(1E)-3-(2,6-dichloro4-{4-[3-(2,2-dimethylpropyl-
1-ethyloxy)- 2-methyloxyphenyllthiazol-2-ylcarbamoyliphenyl}-2-methylacrylic acid
(B-8)

(RS)-4-[3-(2,2-dimethylpropyl-1-ethyloxy)-2-methyloxyphenyllthiazol-2-ylamine
(A-8)
NMR (CDCls) 8 ppm: 7.73 (dd, 1H, J = 7.5 Hz, 1.8 Hz), 7.34 (dd, 1H, J = 7.5 Hz, 1.8
Hz), 7.18 (t, 1H, J = 7.5 Hz), 7.08 (s, 1H), 5.26 (brs, 2H), 4.37 (s, 1H), 8.60 (s, 3H),
8.22 - 3.38 (m, 2H), 1.08 (t, 3K, J = 7.0 Hz), 0.90 (s, 9F).

Compound (B-8)
NMR (DMSO-d6) & ppm: 12.98 (brs, LEH), 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 Huz), 7.25 (t, 1H, J = 7.6 Hz), 4.40 (s, 1H), 3.61
(s, 3H), 8.30 (q, 2H, J = 7.0Hz), 1.68 (s, 3F), 1.15 (t, 8H, J = 7.0 Hz), 0.89 (s, 9H).

Reference Example 9: Synthesis of (R8)-(E)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethyl-1-
propyloxypropyl)-2-methyloxyphenylithiazol- 2-ylcarbamoyliphenyl)-2-methylacrylic
acid (B-9)
(RS)-4-13-(2,2-dimethyl-1-propyloxypropyl)-2-methyloxyphenyllthiazol-2-ylamine
(£-9)
NMR (CDCls) & ppm: 7.74 (dd, 1H, J = 7.5 Hz, 1.8 Hz), 7.32 (dd, 1K, J = 7.6 Hz, 1.8
Hz), 7.18 (¢, 1H, J = 7.5 Hz), 7.08 (¢, 1H), 5.26 (brs, 2F), 4.37 (s, 1H), 3.60 (s, 3ED,
8.22 - 8.38 (m, 2H), 1.56 - 1.66 (m, 2H), 0.93 (¢, 3F, J = 7.0 Hz), 0.90 (s, 9E).

4

Compound (B-9)

NMR (DMSQ-d6) & ppm: 12.98 (bre, 1H), 8.28 (s, 2H), 7.92 (d, 1H, J = 7.5 Hz), 7.68

ot

(s, 1H), 7.40 (s, 1H), 7.81 (4, 1H, d = 7.6 Hz), 7.27 (¢, 1H, J = 7.6 Hz), 4.40 (¢, 1H), 3.61
(¢, 8H), 8.20 (¢, 2H, d=17.0 Hz), 1.68 (s,
Hz), 0.87 (s, 9H).

3H), 1.85-1.656 (m, 2F), 0.90 (t, 8H, J = 7.0
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Reference Example 10 Synthesis of (R8)-(E)-3-(2,6-dichloro4-14-12-methyloxy-3-(1-
propyloxvbutyliphenyllthiazol-2-ylcarbamovliphenyl)-2-methylacrylic acid (B-10)
(R8)-4-[2-methyloxy-3-(I-propyloxyhutylphenylithiazol-2-ylamine (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 Ha), 7.08 (s, 1H), 5.15 (brs, 2H), 4.67 - 4.74 (m, 1H), 3.64 (s, 3H), 3.19 - 3.36 (m,
2H), 1.50 - 1.80 (m, 6H), 0.86 - 0.98 (m, 6H)
Compound (B-10)
NMR (DMS0O-d6) 8 ppm: 13.00 (brs, 2H), 8.29 (s, 2H), 7.90 (d, 1H, J = 7.5 Hz), 7.72 (s,
1HD, 7.24 - 7.43 (m, 3H), 4.65 - 4.72 (m, 1H), 3.61 (s, 3H), 3.23 (¢, 2H, J = 6.3 Hz), 1.30
- 1.80 (m, 9H), 0.84 - 0.98 (m, 6F)

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

(R8)-4-[3-(1-butyloxybutyli-2-methylogyphenyllthiazol-2-ylamine (A-11)
NMR (CDCls) & ppm: 7.74 (&, 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, 2F), 8.29 (s, 2H), 7.90 (&, 1H, J = 7.5 Hy), 7.72 (s,
1H), 7.28 - 7.44 (m, 3H), 4.65 - 4.72 (m, 1H), 3.61 (s, 3H), 3.27 (t, 2H, J = 6.5 Hz), 1.80
- 1.78 (m, 11H), 0.83 - 0.98 (m, 6H)

i

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

(RS)-4-[3-(1-ethyloxy-3-methyloxybutyl)-2-methyloxyphenyllthiazol-2-ylamine
(A-12)
NMR (CDCls) & ppm: 7.74 (d, 1H, J = 7.5 Hz), 7.36 (d, 1H, J = 7.8 Hz), 7.20 (t, 1H, J =
7.5 Hz), 7.08 (s, 1H), 5.15 (brs, 2H), 4.76 - 4.84 (m, 1H), 3.64 (s, 8H), 8.30 - 3.42 (m,
2F), 1.50 - 1.80 (m, 6H), 0.92 - 1.02 (m, 6H)

Compound (B-13)
NMR (DMS0-d6) & ppm: 13.00 (brs, 2H), 8.29 (s, 2H), 7.90 (4, 1H, J =
1HD, 7.28 - 7.44 (m, 8ED, 4.65 - 4,72 (m, 1H), 3.62 (s, 3H), 3 . >
© 1.90 (m, 1H), 1.60 - 74 (m, 4H), 1.30 - 1.40 {m, 1H), 1.11 (¢, 3H, J = 6.9 Hz), 0.97 (4,
3H, J=6.8Hz), 093, 3H, J =6.3 Hz)
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Reference Example 13 Svnthesis of (RS)-(E)-3-(2,6-dichloro-4-14-{2-methyloxy-3-(2-

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

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

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

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

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

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

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

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

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

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

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

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

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

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



- 39.546 2.27693 6.485.5 Diffra on angle' of a pea = 10.33, r- 16.2, 16 5, and 23.1 degrees (E)-3,
‘dichlorc-4-(2-ethyloxycarbonyiphenylpropyhhenzom aciL (13, 3.82 g) obtained in the following A step
was dissolved in ethyl acetate (40 mi3), diphenoxyphosphoric acid chloride (3 g), and triethylarnine
(1.7 mL) were added, and (8)-1-(2-methylox7-3- (1-methylcxyldeptypphonypthiazole-2-amine (12, 4 g)
obatined in thef&hyﬁ@wi,aW@&addadgxaﬁdsthamgut(@was_)stjrae@ila(trmmix tempenature far©-hours. The
reaction SOIUI“Q\%V WaR, %H%%%%W'\Fhl%bgm 32"1[760 Jra%ll'l(w Calglcgnnvﬁ f"swlc%‘hg lgl chrom(aéography,
ethyl (Si) KEY 3 (2,6- di chloro 4- f (2- methyloxy- § n(14 1. Og yield 95%) was obtained. Optical
rotation: -24% 6% degrees (CHC1s, al1.040, 21°C) 14MR (CDC1s) 8 ppm: 0.88 (3H, t, 1 = 6.5 Hz), 1.2
1.8 (JOH, m), 1.37:Bk, 1y 8B 2.4 Hz), 1.77 (311, d, | =1.4 Hz), 3.23 (3H, s), 3.59 (3H, 9), 4.31 (2H, p,
4-=7.1Hz), 4:50 @m@)msp@w 1ol 1087 3541, o) | =032, w7z, T4t (111,
1.2 Hz), 7.52 (1H, s q =76 Hz 3= Hz HY .88 (1234 1%42 (1119. brsg Slxth Step
Synthesis of (8)- fl?) (2 G“élchléﬁro ?i‘(43%5 r’ﬁét‘hylé»? EH), 861083
methylexyhehfifepherHyithiazol-2-ylcarbamoyl)pheny1)- 2 -methylacrylic acid (C-13;) Ethyl
(3)-(E)-S-(2,6-dichloro-1-(1-(2-mothyloxy-8-(1-methylexyheptyl)phenynthiazol-2-
ylcarbamoMpheny0-2-methylacrylate (14, 6.76 tained, in.the fifth step was dissolved in TEE) (20
m-13) and etPha?n éi(nce ﬂ%ng . d’)nsjg%t?b’rﬁnhg%r%gfglg aqueom?s soiu%o aig rQrL112) was added, and
the mixture \H&é@ﬂﬁcééiléﬁ ?6‘61rﬁtt}é}‘hﬁ)‘é>rature for 2 hours. The reaction. solution was neutralized with
hydrochloric [@tieknand fextrattetbwith ethyl acetate. The extraction residue was recrystallized with
methanol to obtain (S)-(E)-3-(2,6- dlchloror4 (4-(2-methyloxy-8-(l-met onxyheptyI)phen yOthiazoi'
2-ylcar harnoylj@aﬂ) -2-methylacrylic €6h1B, 5.8 g, yield 88%). Qpti fé%ma“on -88.3 0.6
degrees (OHO 1.3) 5*pprrr‘®‘86"( \ 1.22 - 1.82 (10H, m),
1.86 (3H, d, 3= 2?4'z) 3. g (BT11, & 3517811, s ABIKIM A7), 7 26/ (111, t, J 5= 7.8 Hz), 7.41
(1H, s), 742(111 dd,=7.9Hz,J= 18I—Tz) 7.52 (1H, cid,= 7.3 Hz,=4 7 Hz), '7.41 (),H, d, 1.4 Hz),
8.32 (211, s), 13.3 (211, brs) Results of powder X-ray deffraction are shown in Fig. 2. Deffracton angle
of main peak.28 ss 4. 2 3 2. 2 23 8 4.7 degrees.stei, Synthesis of X2- 6- dirloyi)lohnzolc
acid (13) Trllgtlhy pshosp onoﬁ%‘?ﬂfona{géno 4(%09) %b%ls} |sgseo Gad i lsf’?—%/éél sodiu (1.59 g) was added
under ice-cooling? Afid e rhigiGreanzis dfitfed f6F 3@)%%%3%%@%6%%?@%@‘ 46det azsultion
obtained by dissalying:3;brdiehiaroxd dormdshenzcia 2aciel (3wWiEra ddY, (20xald) bandithenmixture was
further stirredhfer | ey aad 20.mindles, The. igadistsolutionas extiaciad il sl agelgle, and a

solven,.was distilled off until a weight including a weight of the solvent became 11.7 g. The precipitated

crystal was f‘ﬁ’ér%“d%‘ffﬁa?ﬁﬂsv@é%ﬁ%‘d \RAA ATHINER sBIVe P Sty Ststate Ana |3%€p%a%§é) «‘?8 ‘obtain 3
(10-3,5-thehiofo-442- wthsdoxyicarsonyiphienylpropypbemzoiciacicb (1. 21898 gir Melting pointdd 45);

NIVIR (CDC153) & pPAa a8 folSo 3 By ¢:A41.822H ot vk 1 13, da 4908 s 3ikitkod :385(t, 3H, 3= 7.0 Hz)

extracted with ethyl acetate, and purified by column chromatography to obtain

methyl (E)-3-(4-bromo-2,6-dichlorophenylacrylate (48.5 g). Methyl (E)-3-(4-bromo-

2,6-dichlorophenyllacrylate (48.5 g) was dissolved in dichloromethane, an ozone gas
was introduced at -70°C, and ozone oxidization was performed. To the reaction
solution was added dimethyl sulfide (40 mL), and this was extracted with ethyl

acetate to obtain 4-bromo-2,6-dichlorobenzaldehyde (6, 37.2 gJ.

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

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

Triethylphosphonopropionate (26.3 g) was dissolved in THF (150 mL), a THF
solution of sodium hydride (6.3 g), and 4-bromo-2,6-dichlorobenzaldehyde (6, 20 g
obtained in the first step was added dropwise, and the mixture was stirred for 2
hours. The reaction solution was extracted with ethyl acetate, and purified by
column chromatography to obtain ethyl (E)-3-(4-bromo-2,6-dichlorophenyl)-2-

20



Results of poweder X-ray der: action are shown in Fig. 2. 1 H 88108 10.89531 56 .3i442: 11078
8200551 62 4.9 1a257 5,44785 127 100 191 85 4.622291 154 14.5 - 19.9684.442941 -r,
22.0764.02312 979 4.88 18.8 38

methylacrylate (6, 21.2 ¢).

Melting point: 32°C

NMR (CDCls) 8 ppm: 7.52 (s, 2H), 7.835 (s, 1H), 4.28 (q, 2H, J = 7.0 Hz), 1.76 (s, 3H),
1.33 (¢, 8H, J = 7.0 Hz)

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

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

Optically active compound (C-3A)

o
~1
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Melting point: 139-141°C
NMR (DMS0-d6) 6 ppm: 12.97 (brs, 1H), 8.29 (s, 2H), 7.90 (dd, 1H, J = 1.8 Hz, 7.5
Hz), 7.72 (s, 1H), 7.35 - 7.40 (m, 2F), 7.26 (¢, 1H, J = 7.5 Hz), 4.82 (q, 1H, J = 6.3 Hz),
3.62 (s, 8H), 8.16 - 3.37 (m, 2H), 1.69 (s, 3H), 1.18 - 1.51 (m, 11¥), 0.82 - 0.87 (m, 3H)
Optical rotaion +4.5 degrees (DMSO, ¢ = 1.001, 25°C)

Optically active compound (C-3B)
Melting point: 142-145°C
NMR (DMSO-d6) & ppm: 12.97 (brs, 1H), 8.29 (s, 2H), 7.90 (dd, 1H, J = 1.8 Hz, 7.5
Hz), 7.72 (s, 1H), 7.35 - 7.40 (m, 2H), 7.26 (¢, 1H, J = 7.5 Hz), 4.82 (g, 1H, J = 6.5 Hz),
3.62 (s, 3H), 3.16 - 3.37 {m, 2H), 1.69 (s, 3H), 1.18 - 1.51 (m, 11H), 0.82-0.87 {m, 3H)
Optical rotation 4.5 degrees (DMSO, ¢ = 1.001, 25°C)

Example 3 Synthesis of (C-1B)
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36.042 2.48989 4.74 37 37,931 2.37008 13,1 10.3 38.508 2.33593 5.61 4.4 39.028 2.30595 25
19.7 Diffraction angle of main peak: 26 = 8.1, 16.3, 19.2, 20.0 21.8, and 39.0 degrees Examine. 4:

Synthesis of (C-3B) n-Hexyl-I prisell KOH Uy IlIOMe --. .-it----..f.S41-.0 -4--ome Second
step".." L--01-1k Me' "-El

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

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

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

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

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

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

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

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

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

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

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

-
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17'Cl 11 Hi2N7I-INH2 EtOH Fourth step 19N ' -Me (Ph0)2P(0)CIiEt3N/AcOEt CIO . Me 013 Ji -NH
(0!I MO' -INNaOHaq, THF-EtOFI Sixth step Fifth step '-Me ¢ Me ,11. )s:1-4-O0H Nly C-313Me First
stop: Synthesis of (S)-1-0-3-brorra,thylcxyphenyFethane-1- Using the same method as that of the first
step of Example 2, the compound 07; was obtained from the compound (16) at a yield 77%.

amine (12)

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

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

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

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



Optical rotation: -23.5 st C.6 degrees (CRC)3, ¢ = 1.050, 21t) rThill (CDCE) e num: 1.43 (311;d, J =
(.6 Hz), 2:33 (1H, brs). 3:88 (3,R; sj 6.19 (118, = e..4 Hz), 7.01t,= 7,9 Hz), 7.40 (LH,J 4 747 liii42"1.1
Hz), 7.46 (I, dd. 34 2.0 Hy, | = 1.4 Hz) Second step Synthesis of (8)-1 -bromo-2
0.-hexyloxyethyl)-2-methyloxybenzene (18) Using the same methot as that of the second steo of 1,!;
xample 8, the com ound (18) was obtained from the compound (17) at a yield of 96%. Optical rotation:
-29,8 s's 0.6 &y Hobo (CafiCH, ¢ s= 1.055, 21'H) NME (C74)C13) 6 ppm: 0.87 (3H, t, S = 6.8 Hz), 1.2 -
1.4 (611, m), 149(331 3,al9,6.5Hz), 154 (211 m). 2.29 (211, m), 3.85 9311, s4 4.78 (1H, 9,3 =

6.4 Hz), 7.02 (LH, 43 =4 7°918%F 7 F13AE 43wd=n7 8 Hz, .J = 1.7 HH, 7.45 (1H, da, J = 7.9 Hz, S =
1.7 Hz) Third seﬁ%ﬁﬁiouﬁﬁi%%fm%&s@%&(&(m ,7yloxyethyl)-2-
methylexyphenypthiszole-28drahe (205725 sdfmeé method as that of the fourth step of Example 3,
the compound 19Y-wds ebta_’:’ﬁ\.uq from *“e €a mp@@nd 081, subsequently according to the same
method as thate#%mtﬁ%@%ﬁ the \%u.po ﬂd@fﬁﬂ) was obtained. Compound (19) NMR (.8iDC1t) 8
ppm: 0.87 (3H, 8,}?" A6 %577338“ 1.3%"611, 641-45-(3E, 3, J = 6.6 Hz), 1.55 (2E, m), 3.29 (2E, in),
8.78 (SE, s), 4. ’31@%“.1 B in, 004 Ha) 724 (111,= 7.8Hz), 7.52dd, Jr 7.7 Hz, 4 =1.8 Hz.), 7.65
(1E, dd, J--=7.F i'wié"ofei' 3 ?ﬁééc}%!" pound-(20)-Optical rotation: -4.2 0.4 degrees (HMSO, ¢ = 1.028,
21 c) NKR (CDEHS 8 ppird § 84 (311, 3 (1 Hiz) 1.2 - 1.816H, in 1.35 (3H, d, ias 6,5 Hz), 1.48
(211, m), 3.25 (21% Jg) 6L [31L S) HL /8 (111§ S+.e.-. 6.4 Hz), 6.99 (211. 7.05 (1E, s), 7.16
(1111, t, 4 = 7.7 HZ) b 27 [ Eedgl, 0T 7,5 HZ 4 158 Hz), 7.81 (1.H., J7.6 Hz, J = 1.9 Hz) Results of
powder X-ray defifachion arg sheywn in ig. 4 Vighle 31 26 valuellnten3|ty 8.173 1a 80873. 122 62
10.15 810733 7.963515 | 278822 119 100

19729 | 4.4960¢ 12 10.1

20773 | 4.07250 123 103

21.249 | 417792 103 8.6

21697 | 4.09268 33.2 28

22049 | 4.02813 132 11.1

22734 | 3.90828 45 29

23107 | 3.84505 103 87.1

23775 | 3.73934 22.9 193

24125 | 3.68502 18.2 15.3

2478 | 3.58996 15.1 127

25200 | 3.52804 129 10.9

2544 3.4983 10.9 9.2

26026 | 2.42082 16.6 14

26761 3.3285 7.58 6.4

07.068 | 3.26785 179 15

27.802 | 3.20621 8.34 7

28719 | 310889 | 103 8.6

3086 | 2.89516 5.89 5

32688 | 273725 6.74 57 |

34001 | 2.63449 7.14 6

34.988 | 25624 6.58 55

35352 | 253689 572 48

36223 | 247782 5.94 5

37466 | 239845 8.53 7.2

38218 | 235294 15.8 133

39.085 | 2.30387 544 46

39546 | 227683 648 55

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

Fifth step’ Synthesis of ethyl (S)-(E)-3-(2,6- dmhloro 4-(4-(2-methvloxy-3-(1-

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

o
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2.3 12.044 7242261102 ,_ 22 12.526 7.06085129.7 1 8.5 1246 6825191 1" 4 13.6336.48972130,2
8.6 15,4555.72849122.7 _ 1 6.5 16.39954011350 100 16.745,29166132.3 9.9

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

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

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

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

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

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

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

Deffracton angle of main peak 26 = 4.2, 6.4, 12.3, 13.2, 28.6, 23.8, and 24.7 degrees
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Triethylphosphonopropionate (4.5 g) was dissolved in THF (15 ml), sodium hvdride
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(1.59 g) was added under ice-cooling, and the mixture was stirred for 30 minutes, To

the solution was added a solution obtained by dissolving 3,5-dichloro-4-formyl-benzoic
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5.1161 6.26 1.8 17,734 4.99722 6.53 1.9 18.352 453027F 14.1 4 19225 4.66083 12 3,4 19.875
4.463441 20i 5.8 21.323 4.1630! 9.66 21.65 4401431 121 a6 23.022 3.859331 47.5 13.6 123.22
F3.81131

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 ethyl acetate, and a solvent was
distilled off until a weight including a weight of the solvent became 11.7 . 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, 1H), 4.32 (q, 2H, J = 7.0 Hz), 1.79 (s, 3H),
1.38 (t, 3H, J= 7.0 Hz)

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



18.6 5.3 124.265 13.664921 562 16.1 24.56 3.62162L 24.8 F7.1 24.944 13.566761 9.41 F21 25.234
3.526351 7.91 2 3 _ 25.556 3.482651 8,01 2.3 26.107 ,26 453 3.410411 3.366561 16.8 26.6 . am

[Table 2]

L2808 d value | intensity | relative
8108 10,8953 56.3
10.78 8.20085 6.2 49
16.257 | 544785 197 100
19,185 462239 184 | 145
18968 | 444294 239 | 1838
22076 | 402312 4.88 38
24463 | 363573 129 10.2
24801 358703 30.1 237
26232 | 3.39442 155 12.2
26.63 3.34467 6.88 5.4
27.294 | 3.26469 8.86 7
27871 3.19848 455 36
30918 | 2.88984 5.05 4
31317 | 2.85387 105 83
32152 | 278163 10.3 8.1
3284 2.72495 15.6 12.3
34166 | 262214 3.55 28
35122 | 255297 12.8 10.1
36042 | 248989 4.74 37
37.931 2.37008 13.1 10.3
38508 | 233593 5.61 4.4
39.028 | 230595 | 25 197

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

Example 4: Synthesis of (C-3B)
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7.61 27.522 3.23813, 9.86 2.81 23.638 3.11453; 5.91 17 !29.37" 3.03844 5.3 1.5 30.268 2.95039 5
29 1.5 30.78 2.90248F 6.06 1 1.7 32.347 2.765391 7.26 1 2.1 33.111

[Chemical formula 17]
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First step: Synthesis of (8)-1-(3-bromo-2-methvloxyphenyllethane-1-0l {17)

Using the same method as that of the first step of Example 8, the compound (17) was
obtained from the compound (16) at a vield 77%.

Optical rotation: -23.5 = 0.6 degrees (CHCls, ¢ = 1.050, 21°C)

NMR (CDCls) 8 ppm: 1.49 (8H, d, J = 6.6 Hz), 2.33 (1H, brs), 3.88 (8H, &), 5.19 (1H, ¢,
J=6.4 Hz), 7.01 (1H, t, J = 7.9 Hz), 7.40 (1H, dd, J = 7.7 Hz, J = 1.1 Hz), 7.46 (LK,
dd. J = 8.0 Hz, J = 1.4 Hz)



2.7032415.6911.6 33,774 2.651621 15,2 | 4,4 35.952 2.495881 14 1 4 36.615 2.45227 9.01 1 2.6
36.905243363": 112! 3.2 38.2072.35362 131 1 3.9 38.7842.319911 7.98 3 - 2.3

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)
wage obtained from the compound (17) at a yield of 96%.

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

NMR (CDCls) & ppm: 0.87 (3H, t, J = 6.8 Hz), 1.2 - 1.4 (6H, m), 1.42 (8H, d, J = 6.5
Hz), 1.54 (2H, m), 3.29 (2H, m), 8.85 (3H, s), 4.78 (1H, g, 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 (1¥, dd, J = 7.9 Hz, J = 1.7 Ha)

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

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

Compound (19)

NMR (CDCls) & ppm: 0.87 (8F, t, J = 6.9 Hz), 1.2-1.4 (6H, m), 1.45 (3H, d, J = 6.6 Hz),
1.55 (2H, m), 3.29 (2H, m), 3.78 (8H, s), 4.73 (2H, m), 4.80 (1H, 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, ¢

i

1.028, 21°C)

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

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

Results of powder X-ray deffraction are shown in Fig. 4.
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Diffraction rigle of maPeak! 28 = 12.5, 18.0, 12.6, 16.41, 23.0, and 24.3 detgrees Fifth step: Synthesis
of ethyl (SHE)-3-(2,6-diOhlortr4-(4-(8-0.-heityloxyeth.3-
metyioxyphenyDthiazol-2-ylcarbamoyDphenyD-2-methyiacrylate (21) Using the same method as that.
of the fifth step of Example :ft, the compound 2 was obtained from the compound (20) at a yield of
94%. Optlcef\J] rqt@tlg]n 4-4 0.1 degrees (CE.C13,¢=1.07,2.1'C) (CD C13) Sppm : 0.87 ('411 ,J =
6.9 Hz), 1.2 1.35 (EH, m), 138(3E 43=7. EL) 1.41 (3H. 4. el = 6.4 Tiz), 1,57 (2H, m), .77 (311, 5, J

=1.4 Hz), e.30-(2H @“.".). 3:59-(HiM *‘z 4.,;1 (2H.§:S+ 7.1 Hz), 483 (1H,q, S=6.4 Hz), 7.17 (1H, t, J =
7.7Hz), 7 42(—}%@{1—&2 EHSY. T}ﬁmfi&, aftiege=-7.7 .iz. S=1.8 Hz) 7.51 (1H, s), 7.87 (1H, 55 3: =
f— 2.1 —'3\7 O.--£01 17%){1 ’If\()ﬁ 14II L§.§ . H

7,6 Hz. S = 1.7 l—té)ﬁl. 9 (/)/,5_);3,10 r (L, U,;g) Sixth sten: SyntheS|s of
(S)EH2-(2.6-dichipra-4t4=(3={T=hexylaxyethyl)<2:

g exyiptyethly-2 . _
metyloxypner yﬁty;%éu ?Mébgé”d”'%')ﬁ llylé‘lsé methylaOrylic acid ((3-8B) Using the same method
as that of the smg@ SIEP 0L EXgHIniE 3,cthe gomeoumwas obtained from the conlcound (21) at a yield of
80%. Optical rotafign; - %4g9923 aeggggs (_,H(él%d =1.040, 21C) NKR (47,DCia) 8 ppm: 0.87 (31:1,
ti S = 6.8 Hz), T 444 (6L JMK3H ds » = 6.4 F12),11.52 1.64 (2141.86 (81H,:1, 5 = 1.4Hz), 3.35 (211,
t, 3= 6.7Hz), 355:G3H,|S). 487 (I1Ter,S =6.3§2), .25 (131, t,5=7.7 Hz) , 7.11 (IF, s), 7.49 (1B,
44, =7.9 Hz] S % 36 Hzgph &L (MgeW, 5= 7d:Hz|J = 1.8 Hz)', 7.65 (111, d, J = 1,4 Hz.), 8.33 s),
13.4 (211, ins) Resulis of peyeden . Xay deffraction are shown in Fig. 5 Diffraction angle of main peak:
29 = 17.8, 21,1, 2275, 22.3p241, |and 24.4 degrges ExampleSynthesis of (0-9B) [Chemical formula is]
R-CBS BH3-THRs-&4T oluepecktrst, step OMe Me, sit, Me 1 Me 22

19.025 | 4.66083 12 34

19.875 | 4.46344 20.1 58

21.323 41635 9.66 2.8

21.65 410143 12.7 3.6

23.026 | 3.85882 475 13.6

23.32 3.81131 186 5.3

24285 | 3.66492 56.2 16.1

24.56 3.62162 24.8 7.1

24944 | 356676 9.41 2.7

25234 | 352635 7.91 2.3

25556 | 3.48265 8.01 2.3

26,107 | 341041 16.8 4.8

26453 | 3.36656 266 76

27528 | 3.23813 9.86 2.8

268.638 | 3.114583 5.91 17

29.374 3.03844 5.3 15

30268 | 295039 5.29 15

30.78 2.80248 6.06 1.7

32,347 | 278539 7.26 2.1

33.111 270324 5.69 1.6

33774 | 265169 5.2 4.4

35952 | 249588 14 4

36615 | 245222 9.01 26

36905 | 243363 11.2 3.2

38.207 | 2.35362 13.7 3.8

38784 | 231991 7.98 2.3

Diffraction angle of main peak: 20 = 12.5

. 13.0, 13.6, 16.4, 28.0, and 24.3 degrees

Fifth step: Synthesis of ethyl (3)-(E)-8-(2,6-dichloro-4-(4-(8-(1-hexyloxyethyl)-2-

metyloxyphenylthiazol-2-ylcarbamoyl)phenyl)-2-methylacrylate (21)

Using the same method as that of the fifth step of Example 3, the compound (21) was

obtained from the compound (2

0) at 2 vield of 94%
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1) i-PrIMgCI THF 2) Me., 7.011/1e Ci 10 Third_step (Ph0)2P(0)01(Et3N/AGOEt CIO ClI 13 Filth
step 27 4NN_aOFIaq. THF-EtOH, 0 c-S H eSe.---" --IC 1 (3) Me\ Me MeMe 0-9F, Sixth step First
step:Synthesis of (8)- 1- (3-bromcG. :phenyl) 2-dimethylopyi - 1 -01 (23)

Optical rotation: +4.7 = 0.4 degrees (CHCls, ¢ = 1.07, 21°0)

NME (CDCls) & ppm: 0.87 (BH, ¢, J = 6.9 Hz), 1.2 - 1.35 (6H, m), 1.38 (3H, ¢, J = 7.1
Hz), 1.44 (3F, d, J=6.4 Hz), 1.57 (2H, m), 1.77 (8K, d, J = 1.4 Hz), 3.30 (2H, m), 3.59
(3., ), 4.31 (9K, q, J = 7.1 Hz), 4.83 (1H, q, J = 6.4 Hz), 7.17 (1H, t, J = 7.7 Hz), 7.42
(1, d, J= 1.7 Hz), 7.42 (1H, dd, J = 7.7 Hz, J = 1.8 Hz) , 7.51 (1H, &), 7.67 (1H, dd, J
=76 Hz J=1.7Hz), 7.89 (2H, s), 10.30 (LH, brs)

Sixth step: Synthesis of (8)-(1)-3-(2,6-dichloro-4-(4-(3-(1-hexyloxyethyl)-2-
metyloxyphenylthiazol-2-yicarbamoyl)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) § ppm: 0.87 (8H, t, J = 6.8 Hz), 1.2 - 1.4 (6H, m), 1.48 (3H, d, J = 6.4
Fz), 1.52 - 1.64 (2H, m), 1.86 (3H, d, J = 1.4Hz), 8.35 (2H, t, J = 6.7Hz), 3.55 (3H, s,
4.87 (1H, g, J = 6.3 Hz), 7.25 (1H, t, J = 7.7 Hz) , 7.41 (1H, &), 7.49 (1H, dd, J = 7.9
Hz, J = 1.6 Hz), 7.61 (1H, dd, J = 7.5 Hz, J = 1.8 Hz), 7.65 (1H, d, J = 1.4 Hz), 8.38
(2H, s), 13.4 (2H, brs)

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

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

Example 5 Synthesis of (C-9B)
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l1I:Unit the same method as that of the first step of lixampie 3, the compound (23) was obtained from
the compound (22) at a yield of 86%. Optical rotation: -6.1t.- CA degrees (CIETOIn1.070, 2rC) NMI',
(CDC's) a ppm: 0.92 (pH, s), 2.06 (1H, 'ors), 3.83 (SH, s), 4,78 (1H, s), 6.99 ("1H, C, 3=7.=: Hz)),
7.38 (11M 7.8 Hz, 3 st 1.6 Hz), 7,46 CsH, MI, 3 =7.9 Hz, J-P H7 Hz) Second step itheis of (3)-1
4romo-3-(2,;g/ﬂgn%%]fz%(?@gwpronyE-z- methyloxyben.zene (24) Using the same method as that
of' the second step of Exa p to 3,he cc pound (21) was obtained from the compound (23) at a yield. of
84%. 3.2 0.4 degrees (CHCE;;({C%.S&F%O, 213C) L\LINIESCD,C11.5) Sppir: 0.89 (9H, s), 0.92 (OH, 0,
ci=7,2 Hz), 1.56 (211,8m), 348211, m).f(&@s%BEB s),K%§8 (111, s)LLO/. 8 (11-1,1,1b: 7.9 Hz), 7,34
(1E, dd, 37.0 Hz.! isz), AR (i dd, ¢i = 7,Hz, 3 =1:6Hz)Fhird step andMérth sten: Synthesis of
(5)-4-(3-(2,2-d me -41\CI\ﬁnropyro“xy6rop)@9§2 nidtyioXypHetifptiiszole=aminc (26) Usine the same
method as tHé¢ of tiyethird step of Exéf*ﬁgfe’fﬂ?e compound (25}V\z‘§/’a'5905taine from the compound
(24). and suBeqyently according to tﬁ’?wﬂ% method as that of the fourth step, the compound (26)
was obtained. Compatnd (25) NIVIR (CDCl(‘f’?a ppm: 0.90 (9H, s), 0.92 (311, t, ci = 7.2 Hz), 1,57 (234,
m), 3.19 (211,@2:&4'\@%1, a), 4.32 (111.,s), 4.71 (211, m), 7.21 (EH t,jst 7.7 Ez,), 7.49 (3.B., ad, J -b

¢

7.7 Hg, 3=1. ') 61 (111, dd, ci = 7.74z, J = 1.7 Hz) Compound (26) Optical rotation: -93.6 1.2
degrees (DM3S0 p£1.070012d 1-) NIVEd. (¢DC313) § pp0,87 (91l, s),ﬁgéwi t, ci= 7.4 Hz), 1.52
(211, in), 3.19 (211, ), 3.58 (8E, b; §111, 5),16.99 (211, 0R(1E, s), 7.14 (1314, t,ci= 7.7
Hz), 7.21 (1E, cfd,-3=%:6 Hz, ci =12.) Kz), 7.80°¢¥13 iz 3 st 7. Ijj\\] = 2.0 Hz) Fifth step: Synthesis

of ethyl (8)-(E)-3-(2.6'8lichloro-4-(4s{ (% T&lim&th¥I-1- prop Iogg,{pr%@)Y‘FZ-m ethyloxyphonynthia zol
-ylgarbamoyephomy{gjmzegaethglﬁagryla 7) Bsing the sa %)méﬁ'ﬁo s that of the fifth step of
Example 3, the compound (27 \ﬁ/a&oﬁtaineﬂefrom the com%um@l &6) ata yield of 94%. Optical
rotation: -79.6 1E2 degrees (CHC13, @& 11010, 2EC NIVIR. (OUCH¥S ppm: 0.89 (911. s), 0.92 (311.
0,3=7.2Hz),1,37 (3 = 7.1 Hz), 1.56 (2E, as), 1.76 (311, d, Jr: 1.5 Hz), 3.18 (2H, m), 3.53
(311, s), 4.8: (2éf”€:?(2fi;£d?&i’%fr§‘],’*ﬁ9 (1ll, s), 7.08 (LH, t. 3 = 7,6 Hz), %,34cid, ci = 7,7 Hz, 3 = 1.8 Hz),
7.40 (111, d,3 =14 H1f1 7.62 @14, cied, 3= 7.6 Hz.st 1.8 H7), 7.84 (211. a)', 10.77 (111, bra) Sixth
stem Synthesis 3(E) - FHay:, 6= diesloro - 4 - J;ﬁef’%%-%ﬁg-:%ro%xypropy 2-m ‘
ethyloxy)pdlenyr@an azQi -a/[il?iarhamoyle QN/ et lac. id'{C-9B) Using the same method
as that, of the sixth gtep of@xample 3,thec mE gund (C- 8B) was obtained from the compound (.2.7)
at a yield of 87%, Optical rotation: -81.6 0. gré¥és(CHCIi, ¢ =1.018, 21"C) MAR (CDC:13) 6 ppm:
0.90 (9H, s), 0.90 (311ifthy =» 7.4 Hz), 1.B8.(2E7 R\),J,GQ (311, d, 3=1.1 Hz.), 3.24 (21:1, lal); 3.57
(SH, s); 4.40 (1E, s), 7.24 (111, t, Z. = 761}y, %29 (111, dd., 3= 7.7 H2., J = 2.1 El.Z), 7.10 (111, d,
3=1.1Hz),7.68 (1E, s.), 7.89 (1H, cid, 3= 7,4 Hzz3 = 8.1 Hz), 8.28 (211, ), 12.98 (2H, bra) Results of
powder X-ray diffraction are shown in Fig. O.

cl o
sy ST OH
\ |
ANNaOHag. /[ )—N A W
THF-EtOH | X N Gl
e S
Sixth step - . Olie
o]
ie N
Vie l H
Me
C-9B

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

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

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

NMER (CDCls) 8 ppm: 0.92 (9H, s), 2.06 (1H, brs), 3.88 (8H, ), 4.78 (1H, s), 6.99 (1H,
t, J="7.8Hz), 738 (1H, dd, J=7.8 Hz, J = 1.6 Hz), 7.46 (1, dd, J =79 Hz, =17
Hz)
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Diffraction angle of main peak: 20 = 13.6, 16.1, 21.2, 23anddegrees [0020: Using theA. as ose of
Examples 1 to 5, the following optically active compounds can be synthesized [Table 41 nnpound No
Compound name 0- ¢).A 1,1-ZNE)*(2, 6- diclal oro- 4- {4- [2-methyloxy - 3 -(11 - pentylcxyath)
Uplien5/11thiazol- 2 yicarb amoyl}phe nye -2- meknylacryli 4 acid C. 2B (S)-(E)-3 -(2. 6-dichl pro-4 -

f4- [2-me th ) & thy) henyl].t -2:ylcar MMl 1)-2- m ethylacryi c
acid C- 4A ()é? E)-%- 4 %org{ 94( 1 {2% rneﬁh@% &%1 %ixl}nqé%r% fyllegy p\pr?({:nyl 1 thiazol

-2-ylc,arha rﬁkﬁ}?ﬂﬁﬁé §/)‘)Z€2”r{'redt)nylacryllc acid C - 4B (S)-(E)-3-(2,6-dichlcr_(4-12-methvloxy .
methyloxyhBxyliphenyilthiazels24yieaibamb thiphanyl)-2<inetiitactyiic adiBeGozaound (24)
CRY-(E)-3-(2.6-dighThrorzh o (ch= ethyloxyhexyl) 22 2 methyloxyphenylithiazci-arbaincyl}phenyl)-2-
methylacrylic agQ C th (TSY) (Ez(%I ,6- dICh|8lé% 4 {é -(3-(1,-ethylcxyhexyl)-2- methyloxyphenyll
thiazol.- (2- ylcarbarn oygpheny - -tooth yia'cryll c acid C - 6A(ll)-(E)-3-(2, e- dichloro-4- {413 -(1
-ethyloxypenii)-2Cethylaxyphesyll ﬂﬂaﬁbl 0y yl%%?bén{oyfrp%éwl)? ZGr‘rTé?hﬁ}i‘éc%/ﬁé i

3.83 (3H, s), 4.30 (1H, 8), 6.98 (1H, t, J = 7.9 Hz), 7.84 (1H, dd, J = 7.9 Hz, J = 1.6
Hz), 7.45 (UH, dd, J = 7.8 Hz, J = 1.6 Hz)

Third step and forth step: Synthesis of (8)-4-(3-(2,2-dimethyl-1-propyloxypropyl)-2-

methyloxyphenylthiazole-2-amine (26)

Using the same method as that of the third step of Example 3, the compound (25) was

obtained from the compound (24), and subsequently according to the same method as

that of the fourth step, the compound (26) was obtained.

Compound (25)

NMR (CDCls) & ppm: 0.90 (9H, s), 0.92 (3K, t, J= 7.2 Hz), 1.57 (2H, m), 8.19 (2H, m),
4 (3H, o), 4.82 (1H, 8), 4.71 (2H, m), 7.21 (1H, t, J = 7.7 Hz), 7.46 (1H, dd, J = 7.7

Hz J=18Hz), 7.61 (1H, dd, J = 7.7 Hz, J = 1.7 Hz)

Compound (26)

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

NMR (CDCls) 8 ppm: 0.87 (9H, s), 0.89 (3H, t, J = 7.4 Hz), 1.52 (2H, m), 8.19 (2F, m),

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

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

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

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

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

NMR (CDCls) 8 ppm: 0.89 (9H, &), 0.92 (3H, t, J= 7.2 Hz), 1.87 (8H, t, J = 7.1 Hz),
1.56 (2H, m), 1.76 (3H, d, J = 1.5 Hz}, 3.18 (2H, m), 8.53 (8H, &), 4.31 (2H, q, J = 7.1
Hz), 4.2 (1H, s), 7.08 (1H, t, J = 7.6 Hz), 7.34 (1H,dd, J = 7.7 Hz, J = 1.8 Hz), 7.40
(1H,d,J=1.4Hz),7.51 (1H,s), 7.62 (1H, dd, J=76 Hz, =18

N4

Hz), 7.84 (2H, s,

10.77 (1H, brs)

Sixth step’ Synthesie of (8)-(E)-2-(2,6-dichloro-4-(4-(8-(2,2-dimethyl-1-
propyloxypropyl}"2'methyloxy‘)p}}enyl)thlazoi’.’»',vlcarbamoyl)phenyl?-2-methylacr_vlic
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0-6B (1-3)-(E)-8- (2, 6- dichloro- - -13-(i-ethyloxypenty1)-(2- methyloxyphenyill thiazol - 2-yloarbarn oyl,
phenyi)-2- moth vi acryl i.e acid C- TA(R)-(E)-2-(2,6-dichloro-4-i4-[2-methyloxy-3-(1-
propyloxypentyl.)phonylithiazol-2-yicarbamoylThheny methylacrylic acid
C-713(S)-(E)-3-(2,6-dichloro-4-14-[2-methyloxy-3-(1-

propyloxyperitc){lc}p;?e{g |lthiazol-2-ylcarbamcyliphenyli)-2- methylacrylic acid ~ 0-8A

R)-(E)-3-(2,6-dichiorc- ,dimethyloropyl-1-ethylo 2-methyloxyphenyilthiazol-2-yicarb amoyilmhen
§/D)2( )met(hyIHéflyﬁcl? (Cﬁja nluo me%{md CP%ythat of elzexqslc)xth step o)f L)glienple ¥)I Llllezcomp?)/{md %yl

was obtained from the compound (27) at a yield of 87%.
Optical rotation: ~61.6 = 0.9 degrees (CHCly, ¢ = 1.018, 21°C)
NMR (CDCls) & ppm: 0.90 (9H, s), 0.90 (83H, t, J = 7.4 Hz), 1.53 (2H, m), 1.69 (3H, d, J
= 1.1 Hz), 3.21 (2H, m), 3.57 (3H, &), 4.40 (1H, s), 7.24 (1H, t, J = 7.6Hz), 7.29 (1H, dd,
J=7.7Hz J=21Hz), 7.40 (1H, d, J = 1.4 Hz), 7.68 (1H, s), 7.89 (1H, dd, J = 7.4 Hz,
= 2.1 Hz), 8.28 (2H, &), 12.98 (2H, brs)
Results of powder X-ray diffraction are shown in Fig. 6.
Diffraction angle of main peak: 28 = 13.6, 16.1, 21.2, 23.4, and 24.5 degrees
{00201
Using the same methods as those of Examples 1 to 5, the following optically

active compounds can be synthesized.
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C - 8B (S)-(E)-3- (2, 6-dichioro-4-[E-(2, 2- dirnethylpropyl -1 -ethyl oxy)
2-methyloxyphenyllfriazoi-2-ylcarbarnovl}ntienyl)-2- methylacrylic acid
0-9P,(8)-(E)-8-(2,6-dichloro-4-1.4- 1t- (2, 2- dimethyb 1- 1
propyloxypropy1l)-2-methythxyphen-y-lithiazol- 2- ylcarbamoyi:rpheny1)-2-methylacryli ¢ acid
(Ri-(E)-8-(2,[t‘T-{ ic{;l 97G-4ethylcxy 8-0 propyloxybu tyr2phe-2-vicar bam oyflpheny1)- methylacrylic
acid C-10 ’f§,:(1j-2 -(2,6-dichlorc- t4 -[2-rnethy oxy-;-i -0_prop yloxybutyl) phenyllthiazo1-2-
ylcarbamalieCemethylaSrylic ac d :Table 51 Compound NoCompound name C
'1'(4'14'13'(11"@u{;@ox'dll{%\l@'}zﬁ(23G'dichh)ro*ll'{4"[E-methyloxy-i%'(l"

pentyloxyethylphenvllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrvlic acid

C-2B (8)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
pentyloxyvethylDphenyllthiazol-2-ylcarbamoyvliphenyl)-2:
methylacrylic acid

C-4A (R)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
methyloxvhexylDphenyllthiazol-2-vicarbamoyliphenyl)-2-
methyvlacrylic acid

-4B (8)-(E)-3-(2,6-dichloro-4-{4-[2-methvloxy-3-(1-

methyloxvhexylphenyllthiazol-2-yicarbamoyliphenyl)-2-
methylacrylic acid

C-54 (R)-(E)-3-(2,6-dichloro-4-{4-13-(1-ethyloxvhexyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacryvlic acid

C-5B (8)-(E)-8-(2,6-dichloro-4-{4-[3-(1-ethyloxyhexyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

C-6A (R)-(B)-3-(2,6-dichloro-4-{4-[3-(1-ethyloxypentyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

C-6B (8)-(E)-3- (2 6-dichloro-4-{4-[3-(1-ethyloxypentyl)-2-

methyloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

C-7A (R)-(E)-3-(2,6-dichloro-4-{4-12-methyloxy-38-(1-
propyloxypentyl)phenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

C-7B (S)-(E)-3-(2,6-dichloro-4-{4-[2-methvloxy-3-(1-

propyloxypentylphenyljthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

@]

C-8A (R}-(B)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethylpropyl-1-ethyloxy)-
2-methyloxyphenvllthiazol-2-vicarbamoyliphenyl)-2-
methylacrylic acid

C-8B (3)-(E)-8-(2,6-dichloro-4-14-13-(2,2-dimethylpropyl-1-ethyloxy)-
2-methvloxyphenyllthiazol-2-ylcarbamoyliphenyl)-2-
methvlacrylic acid

C-9B (8)-(E)-3-(2,6-dichloro-4-14-[3-(2,2-dimethyl-1-
propyloxypropyl)-2-methyloxyphenyllthiazol-2-
ylcarbamoyliphenyl)-2-methylacrylic acid

C-10A (R)-(E)-3-(2.8-dichloro-4-{4-{2-methvloxy-3-(1-
propyloxybutyDphenyllthiazol-2-vlicarbamoyliphenyl)-
methylacrylic acid

C-10B (8)-(E)-3-(2,6-dichloro-4-14-[2-methyloxy-3-(1-

propyloxybutyl)phenylithiazol-2-vlearbamoyliphenyl)-2:
methylacryvlic acid

[ o)
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methyloxyphenyiei-2-yicarbarnoyl-f.:1,(i-dichlarcriny11)- ethylacrylic acid 0.118 (S)- (E)-3-(4-11443- 0
-butyiexyli uty1)-2-metmylozyp nenyllthiazol2 -ylcarb amoy11.- 2,6 -dichiorophenyn -2-m et hylasryli ¢
acid C- 12A (13)-(13)-3-112,6-clichloro-1-i4-L1-(1-sithyloxy -3- methylbutyp- 2- methyloxyphenyli
ihiazol- 2-ylearbamoyflph ensdp -12s methylacrylic acid C-1.213
(S)-(E)-3-(2/8-dighlgra-si-i4-13-111-ethyloxy-3-mathylbuty1).2-

methy|0xyp!tery!!th;azol 2 ymarhnmn\lllnhnn\ln 2 mnfhulnnrulm Aanid C_12A

G UTTTO O LI\ ]

(R)-(E)-3-cRCeisHfisfmil4-12-methyloxy- s'-(2- metﬁ%@uﬁl%fi@}@ﬁvnropvl)pllenvlI ‘
lazoi-2-ylcarbamoeyhiphenyih2<methylaeridic asid (LkirL313-(111S)-(E)-3-(2,6-clichloro-1-114-12-meth
yloxy- 3-(2:methy1-1.- propyloxypsopyddphenyithiazoi2eyizan byamoygliphohysdr&yme thylacrylic acid
C.-14A (R)+(E)-3-(4-11143 X mSbusyloxypropy11-2-
me,thyloxyplienyEthiazol-2eylcarbamoyil6-clichloraphepyby ethylastyicagithen AABi azol -
(E)-(E)-3-(4-11-11:1-(1-butylemypsapyk)H2e, 6-dichlorophenyl) -2-methylacrylic acid
methyloxyphenylithiazoi-2ryjcarbameayi=2, 6-dichicro nneny;&)y%o@eml@w jGagidC. 15A M1

-(E)1-1,12 | 6-dichlorm....-rnotiylexys drddy 1 RENtY @WPBQBXQ;I@EIWTQMW >2-y
learbamoy1lUphenyl)-2- maethyd @sylice aeid C- 15B: (S)-(E)-2-(2, 6-dicniormzi-i4-12-r¢ eth yloxy-

2L 1 pely oAU Z ERTOVIENG (1.7 L TRTIBGTe 207 0113

(110-M-2-(2,6-dichloro-4-1 h@&%%’h@% 108l Mé@%&zwl}phenyn-z-
methylhexyl)phenyilthiazoezwearbameydispheriyl1l-2- 1 1 methylacrylio acid C- 16B1

(S)-(E)-3-(276 cu rS. 4= |p>;y 150 fnotnvt%y

ich 4-3 oxyv-3-(2-methy]-1-
methylhexprhem%‘L%hlaZ( %eg‘?/ &rgg)}yﬂegl %@Milai'o?“]}%t Y qu{gg}@g ;},90)211
methylacryviic acid
C-13B (8)-(E)-3-(2,6-dichlorc-4-{4-12-methyloxy-8-(2-methyl-1-
propyloxypropylDphenyllthiazol-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 (8)-(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-
pentyloxypropyl)phenyllthiazol-2-ylcarbamoyliphenyl)-2-
methylacrylic acid

C-15B (S)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
pentyloxypropyl)phenyllthiazol-2-ylcarbamoyliphenyl}-2-
methylacrylic acid

C-16A (R)-(E)-8-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-methyloxy-5-
methylhexyl)phenyllthiazol-2-vicarbamoyli-phenyl)-2-
methylacrylic acid ‘

C-16B (S)-(B)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-methyloxy-5-
methylhexyl)phenyllthiazol-2-vlcarbamoyl}-phenyl)-2-
methylacrylic acid

foo21]
Test Examples
Test Example 1 Isolation and purification of thrombopoietin (TPO)
Fuman and mouse TPOs were purchased from R&D Systems.
Test Example 20 TPC receptor responsiveness
TPO receptor responsiveness of the compound represented by the formula (1)
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Test Examples Test Example X isolntion and purification of thrombopoietin (TP0O) Human and mouse
TPOs were purchased from R&D Systems. Test Example. 2: TEE) receptor responsiveness Trele
receptor responsiveness of the compound represented by the formula (1) 41 was measured using
TPO-dependent cell strain Barilf TPOR made by introducing a human TPO receptor gene into a
BaF-1303 cell according to the method described, in Collins ef /1# wi5Cell Physiol., 137: 293-298
(1982). A niAIBGHHE SEGUBRTE df & gt BhEYdiRY THFEMbopoiatn recaptor is a&&ived ih'Vigon at al.,
Proc. Natl.. Aced-SEF B9:5640:5644:(1992) PRP G does het tespond CO arBasBO3¢eP7Which is a
parent strain,AiBAPHTROR.celbpraliferated inoa-kiés l?ﬂ;&ﬁmedmrmwmlﬂ@%waﬁﬂ el+lgeukure
solution added thereto was washed with PBS once, suspendedIn 4 RPMILmedium yith ng WHEBLL3
culture solution &dded theréts, arid celis' were’ seea on a 96-well microhlate at a 5 a. 101/well, and
the present EORPEUTE b THE wal Hdded-therers PARRr Elthred AP 376 P26 Rbtriaifdler 5% CO-2
atmosphere; WS TAlBeagent(Mranufaciuiied by T akar& BHlizos Ceonp Ltd)rbEifg ‘aicel proliferation
determination, teagent was added. and.ahsarplion, a5 nm was measured afzb@mnquu% An Ens-,

value was deflned as a concentration of a compound exhlbltlngdhal -maximum reggonsg ess of

human TPO SAd ar B30 VARE Bf e4H H8MpOUHUTRSREWA 11 65100551 {Tabi ompound NI
E1)50 (11N6CGompeund: NEIKO (AN Contptune: NELISminNAYACCE P, vos-ide0 gjerFte: 100231
Test Examplg31 dmvﬁm(ﬂwmefﬁ%@wmwﬁdn&m@mi@momﬁoigpw&ichdawmnsmemm%e site of a

mouse TPO [ecoplor gene s substiuled with a umap.upe, ...THeIesenss oL iisabsence of drug

efficacy can 56 Confirme by continuously ora(fl nlsterlng a com ound (C 1A), a compound
(C-1B), a compotnd (C-3aje éoﬁaﬁomfaro@smtcfwé éﬁnﬁéaﬁb‘%f’é“@é)ﬁﬁb ;}%‘étyfof‘*? iBéks,
collecting blegd:¢three dagis:one week;dnwoueeks, antthree weeks after initiationiofunitial

administration, ad cenfitming, at inesRiatelgtpUmbSr/siincteased ascompared i ar Vebicle
admlnlstratltgn group [/3024]

[0022]

[Table 6]

Compound N | B (nM) Compound N | EDsg (nM) | Compound N | EDse nM)
- 1A 3. 069 C—3A 1. 40 C—98B 0. 09
C-1B 2. 08 P C-3B 1,09

[0023]

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

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

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

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

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

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

with a Vehicle administration group.

[0024]

Preparation Example

Preparation Example 1

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

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

Lactose | 700 mg

Corn starch 274 me



Preparation Example Preparation Example | A granule containing the icllowtngempenents is nrepared.
Component Optically active compound represented by the formula (I) 10 mg Lactose700 mg Corn
starch274 mc. |-iPCL 10 ma 1000 mg The compound represented by CM formulalactose are passed
through a 60 mesh sieve. Corn starch is passed. tarough a 120 mesh sieve. These are mixed a
-0.7-type mixing machinﬁP'léqla mixed powder is adde,d a HP C-1., (low viscosity 16 me
hydroxypropylcelluiose) agteo o1, this T ; Xrusi ranulation, pore
diameter 0.5 to 1mm) and dried. The resulting dry granule is passed through a ViBFati®# sieve (12/60
mesh) to obtain a;grapule. Rreparation Exampe:2 4 eapsule filing-powdercontaindmepthe following
components js prepared. Component Ontically, active compaupdrepresentedry dhe formula in 10 mg

Lactose70 mg Corn starch10 mg Magnesium stearate:1 ran, 100 mg  The compound reg)resented
by the formtilaCU GnEPactose aredassed thuGH S 60 ATEEH Sicve *E 6 Stareh' iS pa&&Ed through a
120 sieve. Theseandomagriesium stearate areumixed withiaiMaypelmixinglriadHing: 100mg of 10
trituration is filledinto. 2 N, Sdhard gelatin capsule Breparation Gxamplg:ine Arcapsuladiling granule
containing -the following components is,pr@ ag%dd Cor}n onegt vOpticﬁaII}/i ctive compound represented
by the formBIE i 10 MY LaRtdSE G Fag Corn Stardha2 g HPC L a g gﬁ'mg The compound
represented by the formulaand lactose are passed through a 60 mesh sieve. Corn starch is passed
through a 1;2Q sesh siewe.Fhese are mixed, a FIPC-L solution is added to a mixed powder, and this is
kneaded, granulate dried. The resulting dry gr . iS ad] i j ize, 150 mg of
which is filléd i S%Pf\l%r.i%ﬁe{)rﬁwg% aﬁ%“%%ﬁém%& %%ng‘?ilﬁ%% %%}afl‘r% g?e“% 3 ?fé%q%eghtaining the
E?ﬁdﬁ%%p%éseﬁ?e‘&%y the

following cORTPOHERE lis Préjsaret 2 CoimpoREAt BhtREIRSEEITE B0

formulal0 mg Lactose90Lmgo40 79 mg
Corn starch 10 mg

Magnesium stearate 1l mg

100 mgv

The compound represented by the formula (1) 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

inte a No. 5 hard gelatin capsule.

Preparation Example 3
A capsule filing granule containing the following components is prepared.

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

Lactose : 90 mg
Corn starch 42 mg
HPC-L Jmg

150 mg

The compound represented by the formula (I), and lactose are passed through a
60 mesh sieve. Corn starch is passed through a 120 mesh sieve. These are mixed, a
HPC-L solution is added to a mixed powder, and this is kneaded, granulated and
dried. The resulting dry granule is adjusted in a particle size, 150 mg of which is

filled into a No. 4 hard gelatin capsule.

Preparation Example 4

A tablet containing the following components is prepared.

Component Optically active compound represented by the formula (I) 10 mg
Lactose 80 mg
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Microc.ry talline cc lIP lose CMC-Na Maanesium stearate 30 mg 15 mginr 150mg  The
compound renresented by the formula (1.), lactose., mi.crecrystalli.no cellulose and CMC-Na
(carboxyrnothylcellulese sodiurn salt) are passed through a 00 mesh sieve, and mixee. Magnesium
stearate is mixed into a mixed powder to obtain a. preparation mine( powder. The present mixed
powder is directly comprgssed.to. ohtain 150,1mg of a tablet. P rota at ati n ExampieS.An intravenous
prenaratron is prepared as folio s: Optically active compound represented by the formula (i.) 100 mg
Saturated fatty acid egEéYliﬁébibOO ml A solution of the above components is intra*v?eﬁld}usly
adrumnistered to a patidéhizatauate i i i has-beéhsfound out that

the optically active 4-phenylthiazole derivative has the excellent thromfoopolotini &genist activity,

exhibits a high ofal absorbability and/or,a high in Viyo activity, and.a RAMMAaceUtical compgsition
containing the cOMpStng 48 an Active ingredient is effective as a therapeutic and/or a preventive of a
blood disease! 86 mpanietbritiE HHABHARS CLHE BRIGEBatEst HUMBSE S icR RS °°
thrombocytopenia o thedike. M-addition, it hasheen fountiout thatithe orystat hastahigh stability
and/or a high purity, and an jntermediate;bass.bigh stability,and:they, are ysefubia preparation of a
4-phenyithiazole derivative and/or preparation of a pharmaceutical composition. [Brief description of |
drawings) E@@?Gi%@v@&é%@r‘aﬁ?ﬁi raction pattern and a pearr value thereof of the compound (12)
crystal obtained in the fourth step of Example 3. An ordinate axis indicates an intensity and an
abscissa aﬁgggg;g@it%@qm%tg)n angle (20, unit: degree). ing. 21 A powder X-ray diffraction pattern
and 8 peak value thereof of the compound (0-1F) crystal obtained in the sixth step of Example 3. An
ordinate axiSTHAICATSE A PERETR tuhit” &gy and an abscissa axis indicates a ditfracton angle (20,
unit: degr ee) [Fig. IIPAPSWdeHHifracion Hatetarartr i peal aIdethaleof of NE. Bémpound 3) crysta.l
obtained in the sevalith.stepofExample3An ardinate axis indicates an inand'4ftabscissa axis
indicates a diffraction angle (29: unit, degree), [Fig. 41.A.powdet X-ray.difraction patieer-and:a peak
value thereof of the compoun(?(ZO) crystal obtained in the fourth step of Example 4. An ordinate axis
indicates arfirAféridityahBearnrabstissa axis indicates a diffraction angle (20, unit; degree).

[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]

foo26]

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

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

[Fig. 8] A powder X-ray diffraction pattern and & peak value thereof of the compound
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[Fig. 51 A powder X-ray diffraction pattern and a peak value thereof of the compound (0-3-3) crystal
obtained in the sixth step of Example 4An ordinate axis indicates an intensity (unit: cps) and an
abscissa axis indicates a diffraction angle (20 unit: degree). {Fig. 61 A powder X-ray diffraction pattern
and a peak value. thereof of the compound (C-9B) crystal obtained in the sixth step of Example 5. An

ordinate axigindi¢ g@% aniintensity (unit..cps) and anabseissasaxis indigates a diffragtionangle (26,
unit: degree). rVi CS Li. P Claims [Claim 1] A phgr ra:eutltcal com O?J%IOE]SOI‘HZ mmg as an actlve
ingredient, dlbfér‘hﬁ&ﬁ‘ad%&leqiﬁ $he EOMPOUHAS A [ChéRticar féfmLla 1] 1 "~-NH 11--c:. -
'Nfl O _------- [FoMel (B)rdaleMeé r G-3BiaMea phsrmeaceutioz it a@é@gtﬁtﬂ@%ﬂfﬁﬁ@ré@wm@@olvate
thereof. [Claipn 2] The pharmaceutical eompositionaccorn claim Iy whetein dheicampesition.is a
thrombop0|et|n receptor agonist, [Claim 3] The pharmaceutical compasition.according to claim 1,
wherein the CofiPosition I %a pfa% fet prod 1&&%&1 regl ?at?r?él%%élnt { aim 4] A éristrff of
O(E)-3(2,6- ditHofg-4-142 1808 h@yﬂé%ﬂﬁ%;@ttern and a peak value thereof of the compound
methyloxyphenynthiazel-2-ylearhamoyliphonyl)-2- be thylacrytictacid haxving & diffractibn=angke:20 of a
main peak of powder X-ray diffraction, of 178,211,220, 23-8 2f:L..and 24.4. degrees. [Claim 5] A
pharmaceutlcal composmon contalnlng as an active ingredient, the crystal as defined in claim 4.
[Claim 6] Thé@ﬁh%"r?naceutlcal composition according to claim 5, which is a thromhopoietin receptor
agonist. [ClaifZ]¢ThepphdrmEceutidali compositicaracootding ¢ claint B wiiEhishtheatelet
pl’OdUCtIOh r%@uj@t’ng@gle@tbdglaégkgﬂo\sqﬁtak@%%hﬁkamme 5. An o*dmate axis indicates an
3-(4-carboxy-2,6- dlchlorophen 1)-2-met Iac %Iate havmg a dif ra th[\ an QQ%Pa mtaln peak of
SLL

powder X-rafPdifationor &°¢ fé%a’i?f 55 B4R 5070 eg?é@gn {&faim 9] Use of a

compound, wWherein the compound is [Chemlcal formula 2] 910

48



_-s,,----"'>---_- <-----y-'OH NH d ,--- ,Me 01----ClI .--1C------ OMe (S) ";,,....0, Me- 1H \---\\ C-3E3\--Me a
pharma_lceutlcally acceptable salt thereof, or a solvate thereof for producing a medicament for,
regulating a platelet production. Lela n 10] Use of the crystal as defined in claim 4 for producing a™~

medicament for regulating a platelet production.  2/6 Hit/ 21 [Fig41IL  5/6 [Fig. 5] ) ? CDC
in, 1+0 C1- GBi@B CO CD 04 [Fig [Fig. 5] ) 7 CDCI Cl

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

[Chemical formula 1]

Cl Q

a pharmaceutically acceptable salt thereof, or a solvate thereof,

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

composition is a thrombopoietin receptor agonist.

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

composition is a platelet production regulating agent.

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

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

crystal as defined in claim 4.

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

thrombopoietin receptor agonist.

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

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

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

16.3, 19.2, 20.0, 24.8, and 39.0 degrees.
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2-2 0 ctr-cr CV I: CD OD- ¢l+ ¢-- CN1 Cl+ CO CO CO CD CO LCD Co 0 LID V1" 00 CO CO

000 OD CD ID j+ LSDQD Cls LCD CV CO I-(.) N-0)20 CO0inC00¢).500 CO 01 0 01 CROd).irp
COCOCMO 1+-++aVI-0) 01 CO MM CV' 12+, LaCOLC)0alusin00COCO00dd660cr

CCD CD 01.0 CO +Q+r- Cr, CO CC/ Cej 4, 440101 CV CVI 00 cc 060 coa)in CO ’

[Claim 9] Use of a compound ereln the compoun

[Chemical formula 2]

Cl 0

S = OH
»—NH Me
~N Cl

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

medicament for regulating a platelet production.

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

regulating a platelet production.
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