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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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A pharmaceutical composition containing, as an active ingredient, an optically
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Proc. Natl. Acad. Sci. USA, 1992, vol. 89, p.
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[00o04]l0 sol ve the probl errs] [0004] In view of the above
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1nten§ﬁ@[}n§ﬁﬂuﬁé QeljesQRnpcﬁﬁiJ b®a %‘i’iﬁﬁrﬂl'a@éﬂﬂcalac%ml?&lﬁffﬁ le¥fitaining, as
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an aCALVsHégmdlhn‘aztbleefOH@WilmaowQally emvbﬁtphﬂglytlﬂeaeodeeielramtwe
oni activi.t
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[0005] nvention relates to 1) a pharnaceutical conposition

nt ain as an act.ive gr edi an optically
if‘? e ti&‘é?%%ﬁﬁﬂf 1P§ﬁ?8§%ﬁ?%ae%§° ﬁé phagmageyticp) composition
contalfGhgMhs ah {@ivelingrddieRd £ oPptiChlly Rative Noﬁﬁgougﬁ &b}eseﬁted by the
s RIS OR3 wherein Rl represents a hal ogen atom or
formyde (B3 4 kyl oxy; R2 represents C1-C8 alkyl; R3
[CherhRRI 836G {f1- C8 al kyl; R4 and R5 each represent
i ndependently a fluorine atomor a chlorine atom R6
represents Cl- B al kylO or C1-C3 al kyl oxy; * indicates
X O JE 5ﬁd with an asterisk is an
al pharma@gutically acceptable salt
ﬂg% t her eof .

wherein R! represents a halogen atom or C1-C3 alkyloxy; R? represents C1-C8 alkyl;
R3 represents C1-C8 alkyl; R* and R’ each represent independently a fluorine atom or
a chlorine atom; R® represents C1-C3 alkyl or C1-C3 alkyloxy; * indicates that a
carbon atom marked with an asterisk is an asymmetric carbon, a pharmaceutically

acceptable salt thereof, or a solvate thereof.

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

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

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

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

5) The pharmaceutical composition according to 1), wherein R! is methyloxy, R4 and
R5 are both a chlorine atom, and Ré is a methyl.

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

thrombopoietin receptor agonist.
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The present invention further relates to the follow ng
2) to 23). 2) The pharmaceutical conposition according
7) The phpymaghutishhcqpositipntargdohing t@)an?hmepdrfal)nmo@ugw}ﬁaﬂx is a platelet
0S5t ing to 1) or 2), wherein R4 and R5
prom%?{gﬁb%%g&ﬂ%ﬁng%]%g{l?negatom 4) The pharmaceuti cal _
8) Use offposinticrilyagaivadéagpdun dnypresentfd By thof@mulah@r:ei n
- t . 5) The pharnaceutical conposition
[Chegiglé:g?g?r%ul%éll),)vvherei n RL is methyloxy, R4 and R5
are both a chlortne atom and R6 is a nethyl. 6) The
d J{i on according to any one of 1)
, thﬁh [ T roﬁﬁopgbetin receptor agonist. 3
AT % cal conposition according to any
oongy1 of \ tog5), wRich is a platel et production
R regul ating agent. 8) Use of an optically active
compound represented by the formula (1): [Chem ca
formula 21 R4 0 OH R N/ R6 (I) s OR SOR R3
wherein Rl represents a hal ogen atom or Cl-C3
whereip R yapresquts achalegen psomarcgl 1k glkylos Rappeesmts C1-C8 alkyl;
3 \ig apd r t: i | .
e na At by oAk IEAA EBE AL int BUBRRIIELA dfscEipe atom or
a chloging atoge; BRI raggreatmtpl ©k03 alkiyhdr €2i-€8 alkploxg; ¢andieates that a

t . .arisk is_an asymetric carbon, .
carbo R RTREEE YLl BRSBTS ciat
acceptatde sait thereofanoicttethageof fordiaarfeeturiny ? ni&fvhmehOgor

.pl at gl et;, production. 9) A nethod of regulating a
reglﬂ%lng% 3Ip§?gepll?g ﬁ%‘{{fc R%f a mammal, conprising
9) A naetiiodi ftregiiigia @rlr@tlldamét $podiultibh g aambgﬁﬁﬁ@%kﬁdp@tisigg o

.effect of an optically actjve conmpound represente y
admisg e it IR AT Al GHRANE SHEdRet oCrp iy aghive
compdM tepreSer(tefl by the formula (I):

[Chemical formula 3]

R4 o)

wherein R! represents a halogen atom or C1-C3 alkyloxy; R2 represents C1-C8 alkyl;
R3 represents C1-C8 alkyl; R4 and R? each represent independently a fluorine atom or
a chlorine atom; R represents C1-C3 alkyl or C1-C3 alkyloxy; * indicates that a
carbon atom marked with an asterisk is an asymmetric carbon, a pharmaceutically
acceptable salt thereof, or a solvate thereof to a mammal including a human.

10) A crystal of (S)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
methyloxyheptyl)phenyllthiazol-2-ylcarbamoyl}phenyl)-2-methylacrylic acid having a
diffraction angle 26 of a main peak of powder X-ray diffraction of 4.2, 6.4, 12.3, 13.2,
23.6, 23.8, and 24.7 degrees.

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




R s OR SOR R3 wherein R1L represents a hal ogen
atomor Cl1-C3 al kyl oxy; R2 represents Cl1-C8 alkyl; R3
12) Arce*pls@@rﬁt(S) J)-8824- nglh;IOJdaéIA -adrd3 R3, 2edihe thybrieseply loxypropyl)-2-

' t
mechl DS RBRARb kR YRG AG PRl g R P e o
diffratclﬂiabh a’mglarﬂﬂaff Aineih peaked pawtde r 30 rap deffi £dtionSofalB.6, 16.1, 21.2, 23.4

as%ﬁmst ric carbon, a pharnmaceutically acceptable salt
and 243 dggreesoy g sol vate thereof to a mammal including a

13) Amﬂ'ﬁl‘ﬂnaclzmzlcﬁ‘l @6M§Bﬁ|t1091fcontam1n as an active 1ngred1ent the crystal of
(2, 6-dichloro-4-{ % nmet hyl ox

the on@@hliy eszw@;spwppnérﬂﬂ qef mealzm apy 9ne @f BQM i brtéﬁy:wystzl of a
pharmg?élh)féaqgg% ?t@ﬁm&akﬂta@&gopg h aC? llgpla%ggslzaece égﬁpgof

ray I on
14) The @armceutlcQBwﬁnp@ﬁtlan agnardivg To d8yrebch ikl thkombopoietin

rece gt allsgf .

p%%)y-%‘f—_‘) ®8-(2, 6-di chl or 0- 4- { 4- [ 3- (1- hexyl oxyet hyl ) - 2-

15) The tpihalrovay phtinyl ddninp & tibn 2rcydician p aoay),} whehyils)a pratelelpiroduction
acrylic acid having a diffraction angle 20 of a main

regulﬁé& %anomer X-ray diffraction of 17.8, 21.1, 22.5,

16) U23 ﬁ,thaérﬂstaaaéi d3£indd A8 G Esne & ﬂ@)toﬂmrm%ﬁn&‘&ctunn a
(S)-(E)-3-(2 di chl.oro-4-{4-[3-(2, 2-di net hyl - 1- pr opy
medlm?ﬁto r}egglatlng a platelet productlon

17) AMBREM o RBEMW AL B';ﬁé@éle@gi’é&iﬁ%%@% hpanﬁmh)co%l -fs.él

acrylic acid having a fraction angle 2
admipisikring aposmiennixexiapidng far derapenta¢ efifscigof ti@ qryslzai ap, defined in

any 0%5 04' 10§@6‘ 1%9‘1:(5 adfﬁgfrﬁr?g’l m%ﬁ)dlﬁg F&hﬁﬁﬁ%e‘“ i cal

onposi tion contal ning, as an-active ingredient, the
18) Acrrysttadtlof 6%)- 4t[Bem@ﬁtyllwa¢ By(laoethbéoxsdrqmwﬁdhasyldiﬁﬁazrddz yl amine
the, c

havingl AR ERrClnd1s 20l P oG IA FENeBaY * b fiffppgtion of 103,177

18.2, alsyfshﬁﬂ 23f1 deg@leyat e t hereof. 14) The pharnmaceuti cal

19) A‘t ngwg(g&)é&; ? Cﬁ’argllzg%*}&gx%é xD glxggpgyfomghenyl]thlazol 2-yl amine

havufé*@ﬂ%%@io‘ncﬂglem a9 pR&R Ut HoRdiel X - 149 dlfffﬂc@ﬂ)n' of 12.5, 13.0,
| atel et production regulating agent. 16)

13.6, tlﬁe4 Z3y@ ead %3 degressd in any one of 10) to 12) for
20) A@?Wa@%‘f@flﬁﬁ% 4- CQP(Q)' [}%1011‘11%5’ }?&fylﬁﬁlﬁgﬂgft %@h%c?}late having

production.” 17) Ams regul atirng a
a dlffpa@mn:angln ¥ ofaa mmmeakcafmnwdﬁrnﬁg ragdiiffragier 0N 1an6.3, 19.2,

|t|n a therapeutic effect of the crystal
20.0, @T%' d%){)gﬂg a%y one of 10) to 12) to a manmal

21) Anmpltwiilllygacalda:wmmpoﬁﬂi) re‘breéeyrﬂiaalbythe formula (I), a pharmaceutically
accepggglﬁlsai e hylo(r))élyso?lv:ste HEI-QXA p?gtte}{elt)}?rrg)%ﬂ)&ll)g r;'Ieglzﬂoaltmg 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! is methyloxy.

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

25) The optically active compound according to any one of 1) to 3), a pharmaceutically
acceptable salt thereof, or a solvate thereof, wherein R6 is methyl.

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

salt thereof, or a solvate thereof, wherein R! is methyloxy, R4 and R5 are both a
5



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
chlorgegatwes, addRé As oretbyhl  of
[0006]S) - (-) - 4-[3- (1- hexyl oxyethyl ) - 2- met hyl oxyphenyl ] t hi az
| -2-yl amne having a diffraction angle 20 of a main
pbaknednipgwdenck-teay wilf be agpladnedbelodv.5, Edéh Germ 18ubed as
fép 4, 23. g and 24.3 deg{_iees 20) A crgst al of ethyl
unihed mpaning, Bereis, andis gsgd Aphhagpme meanng whep psed\aloge or when
used havomBinatich Wiflastianeamgl € 20 of a mai n peak of
owder X-ray diffraction of 8.1, 16.3, 19.2, 20.0,
£ g0, hge 33?’6’%8%@#%@5@%1)8 aglygsinecafiony smeklopine atom, a bromine
atom CONMRRYSEne BRHAS €K €0k el B nf, A ARMbide! dtop? and a bromine atom are
pharmaceutically acceptable salt thereof, or a
prefexahloat e thereof as a platel et production regul ating

. 2 ) i cal Y und_represenie
BEA, hE AT ORI LAV ORI RRLSRET S ocarton
groupsefl 2 catmmenfimber of 190l 8/atExdmwplesagulwalei mgtleylpbtiiyd) fipropyl,

isoprggegg}r{gl?tuir{:oﬂiig@?{?ﬁec%t&f,?e%ﬁgﬁﬁai:\ésﬁqc % ,ﬁgggentyl, neopentyl, n-
hexylglm_ pkﬁblnehislaﬂyﬂ, ﬁhﬁfﬁ_cll_ﬁ-, th@rlélge.sﬁm&@tbuﬁec eqf6 amgri@lei‘emplified
et QXYy. e_optically active conpoun ,

Furtlﬁgcgiﬁém&} 12P)reér}%) ,P%rtbqﬁxj?ﬂﬁcg@ppcaapqusbon number .1s
desigAgeapt alky®” Bavingted:@h, n@hbér sPtNAhaniReaake iMARISID

R4 and RS are both a chlorine atom 25) The optically

Herq e examplasef “adledeny nipcledamethplexps ethylexy, 3) prepyloxy,
i SXRGEYLEABY YisoREGAR - h , p-
Tsopr(‘sﬁ)}?vgg?e t he}?eoif’ ,IS&/ner eﬁﬁ%gi@%n%tx k’y .r%g)féﬁtyﬁbﬁg’ npentyloxy,
isopepiylxald perioloxse Scpemptalony, achexsdoxy isoh&dloxy 2-hexyloxy, 3-

r pcall. e,.1.5al er.eof ~,0f.a .
ness BRFLRGLEAL) BRSSP EPhE1H°, BrEAPRY! clbq e
exempliBedot Rueth®rcOlldP 4 atkydbxyns prefeRedi s Paetiovlarly,[D800®%bn number
: The anj of ,each termw || be explai ned bel ow. Each
to desylfatl IRy B S8 iR RT e Shin DLk wigsd meant
[0007] n t he sanme neani ng when used al one or when used in
onbi nati.on with her terns. Herein, the "hal ogen

PR et e hfabrrimaulabomeasb s fRATkedny ith - means an
asymikOfit B8rbo. OMA c&hpdliind Al N@ dav AR * AchhYAh HRidN198mér which

chlorine atom ,and a brom ne atomare preferable.
absolyte canfigurption of jay garbpp @tomem agked wathyhis 8 comfigwehtian or S

figiRARYAl ePbr R¥IMATAr PPt

eon lg{ﬁg .. Exan'E)I es ?nc’l qdepﬁgélgy\élgfﬁg% ng’?%ﬁggrrgggl%?heoi b} the
formulg shrigplpdes mopentjtal ipembrip R, condiguatiph (R)erdd- dudly bptical isomer

- : pghtyl, neopentyl, n- hexyl, isohexyl,
of R cﬁ“ﬁggﬁ”}“’“ gggc?@'l or the Iike. Preferably, Cl-C6 al kyl

[Chemisakfcenpilpfdled Further, Cl-C4 alkyl is preferred.
R4

Particularly, 4v\,hen a carbon nunber is

R )
H Y OH H
N R® N N
1 /o 1
R3/o R3

((R)-D ((8)-D

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

such as thrombocytopenia (thrombocytopenia after hematopoietic stem cell
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desi gnated, "alkyl" having a carbon number in t he
nunber range is neant. Herein, exanples of "al kyl oxy"
transm@mw@m@mwas%qpneemhytmyrammmmimmd the like,

tyl
oo BRSSP g PEMTARRY o WALt
syndﬂ}mermyllua)»eyi, thiopidtyiopeyia Bu&}ﬁﬁyh@ﬁéﬁat}’ﬁﬁ gg??(/llﬁg%/%glr)emc purpura

hept yl
and t%‘ﬁge‘f%/@ngﬁ z?]ea%ﬂ?ﬁb l%@lfggk%/h g%hr@nb@&@ﬁﬁm dafiedency and the
like, FirfushafeuntdmieAs @ik b ®¥Yatisisht %frﬁrﬂh%%ké:))af)me(i'% atYC' diease

carbon n IS deS| nated, "al kyl oxy" havin
(hepaéa?lﬁbbp%%}ﬂ‘g@ld the lik amalwzgéh«ir ggemiaern be [l(SG@'ﬂ)r treating

h f.ar rbon ato
and/ﬁ@bgmt&ebgﬁgl %}ﬁ}mlgﬁeof R rB’i!a?{%ét gu& %ueatoaarﬁr{gwgtdﬂatlon of an
anti-¢gnegr agaph for leﬁm@momuc omtumm cshhdathnsmdruhethe 11ke When the

MR R & S B TS by he et o
be usg@tmscaatﬂeytlamgtageetmm)mm feehfcemﬁnhetdleh%datélet tnflﬁﬂi&”(ﬂle to

i n
i P57 8 145 e 5B e
preveptiske: Whéﬁbﬁdﬂe!‘eﬁﬂ redQetibhas 4kp &?Sggg?aml:dgﬁﬁclhlaﬁ Ruch 4s heart

310 S) -1
blood. Vﬁlsg‘?lélséf glﬁéé%l%f‘c‘??’&ﬁ’ F}é‘gg aég@g ¢RI hgawied asricthatepentic agent and/or
for norbidity of a blood di sease acconpani ed
a pre?&ftite. _
with abnormality of the platelet nunber such as
HﬁF%‘H‘bB]é%/ih‘ﬁéﬂ?gpf?cm%rﬁéb@ylte@péﬁed af¢lodehdmapesetr the

S Qne, TaLr ow
deereRh DLl A ) SRR 300 BO0E IR i at o
decreasrshianal 3) teduapipn lhys‘pdpdraasurxg depent af thy pladisplanbet
[Ooogfyndrone acqui red thronbocytopeni a such as idiopathic

hr onbocyt openi ¢ purpura and the |ike, congenital
Ahﬂeﬁbabyi@ﬂmmnaeﬁughMQSOIRranﬂom@wﬁébamﬁeﬁhauﬁﬁﬁ%eﬁﬂﬂlbythe

ch as h titis C an
R L T TN G T M I
ﬂune@h@;ﬁh&wbbkﬁ For exanple, the agent c?n be ?Sfﬂ f or
[ t
b B T ST R e R GRS 0% prteraby o
fluorindtatoBAICALLIRAEKY, 4l (IB?%%QB?é@YéHy%Qﬁ%&Wm solid

or the like atel et nunber i s

I%Zggoﬁébpmfewrﬁlspﬁaalkmh afd &a) more peefeceblya@eiile alkyd

OB A0 G830 LR Py s

RBivend RS tarathobh thé sameanni-arar(tier paderibly a fuqent atom or a
chlorlhg%t&g,eghdc(flg np(?reupsr%gera%ly a chlorine atom.

Ré is (Ij) preferably C1-C3 alkyl or C1-C3 alkyloxy, (Ik) more preferably C1-C3
alkyl, and (I1) most preferably methyl.

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

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

following optically active compound is preferable.

-~



preventive. Wen platelet reduction is expected at

cardi ovascul ar (such as heart blood vessel) surgi cal
[Chempeddoionla bhe agent can be used as a therapeutic

agent and/or a prgventive. Herein, the "plat

O)
production is regu at.ed! |ncludes 1) I ncrease

s nhePt 2) maint
Me N> | Wi 11 be Y S(R%/a
3 i ecr easi ng e pl atel et
nunber . c-1@0RLl1EY pr ef er abl e subst i (GEatergr2@Bp of R1
to R6 of the conp®und g epresented by the for )

e | ogen at om Y

‘er abl y a fluorine at ¥ Of.
(I c) rmé‘f 33y aCdBbl y net hyl oxy. RS
Cl-C8 alkyl, and{{le) fnore preferably C1- C8 %

is (If refeura al kyl , (1
M a are
N(el peferablyafl'ﬂ OnePMet om or achlorlne

at om and:(mo}cmm)e preferably a ¢RE®Y i@ om R6 is
(1j) preferably C¢ C3 @l kyl or C1-C3 al kyl gxy

hkyl,, va Ti ) wog s abl y
tNeon ofk ; @ s (1m
and f ee >préeferably (-).

, as 'the opt i c%gog)(g@tg@;a conpound
? formula (1), the foll

optically active]Jco pdund i s pref g SANGAl
f Qr mal 1.l H P L N [ M M *~
\ P q : (C1 ' (C-3{A or
~2(B) )oMe PHH M/ Memy $&; ,
(C-9(A) or C- 9(B)) 10(4) orC 10(B))
Me
(C-11(A) or C-11(B)) Me (C-12(A) or C- 12(B))
\ Me
(C 13(A) or C-13(B)) (C-14(A) or C-14(B))
HTE?:C&H
* Me M %
M \ I \

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

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

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

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

8



(G3(A) or CG3(B)) (CG4(A or CG4B) I H HMe HH I/
M M*~\ \Y] M* 11 MM MM (C5(A or C5(B))
conta(inqu(t;d;)e thi@.lb( Btivd 4iphenyHhiezdle derivetivieMsean letive ihMeredient is

usefumg%&@gag{% %égl%/lﬁ%%t kg?%gc@%oﬁ{e&%_l%ig%)g)g?n E:/I_ ﬁbia%lhtborn a crystal
has aChig®(Bhbilitly and/NKaI-Hligh I-pld\riﬂ:yi abdMn inteMaellidte I}M% a hig¥estability,

or A). . or 12
and oSy MolfSpeqy Sy Rl (o APAT GO St 8 amdas bipducing a
pharfaddidlicdl compdsitish. MM * \ i Me M or M MM M
GG 15(A) or CG15(B)) (G 16(Aor C16(B)) wherein M
[0012r]epresents methyl; * indicates that a carbon atom

TRE k@dicMIyThcdive @™ FIUrtKof thedrAININBL danCh& 85 P PRsized by the

following production methods A to F and the like.
Production method A

[Chemical formula 6]

RZ
—'—> R2. % —_— RE ———»
R’ RS First step R® Second step O R Third step
R? OH R! R3”
an aw)
R2 X
\'Q\'(\R9 7/©\(7\7/
Fourth step 3/
(VD)
R* 0] "
S o~ R
HO RS
R5
0]
Fifth st 0 R
step R3/

wherein R1, R2 R3, R4, R5 and R6 are as defined in 1); R” and R8 are each

Slxth step

independently a chlorine atom, a bromine atom, or an iodine atom; R? is a fluorine
atom, a chlorine atom, or a bromine atom; R!%is C1-C6 alkyl.

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

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

The first step is a step of treating the compound represented by the formula (II)

9



[Effect of the invention] [0011] Since an optically
active 4-phenylthiazole derivative having a strong
with nipemebDpoiita splventept prodact agGnigniardotagérty aedhiebttiagahe reagent

.. high oral. absorbabiLity or/and . [ in viva,, . : .
with I BRiia AREHA0 til o osPlly R CRL ettt Ticde as defined in 1)
to predugecs tén pouid Q'Qﬂiae&ieﬂi:dtgby ke @ik ¢lal (1Y) acti ve .

4- phenyl t hi azol erivative as an acti ingredient is
Relaigid e comBgPed atiiser gied fy i Brapiia fuaitgirsium canbe used at
0.5 td 2gndlalquigalades)tand theasthhd @il réprek¥sied by MRS f@nfliI9NR? CHO can

stability and/or a high purity, and an internedi ate

be usgdat.pitg 3 mehpawivelentsand they are useful in

r N - j : [ i ve and/ or
As thBIOMID oiBaly BRI D) BROLiRe d8h HPRIAE BT00S2]  The

A reagpipndaniperaturevaancherf dlinel agleflukaeinperatere(df)a selmeht and a reaction

- hesi the follow ng production nethods Ato
time @Q%g‘%ﬁﬁggﬁlzﬁ}éurﬁr oduction nmethod A [Chem cal fornula

6] 2 0.- 2 ONR7\ R8 First step R R8 Second step O

Phegedshid b adinee] g s fraboln dbrirohana by the formula

(IV) HyVh9ing\Ad dlkyRétifg Rigent HOtIRE pE2dhch oRa BAse to' Pgrodutd ¥)compound
R2 * \ | N%I RI?ESS Fifth step R3.110 R1L S 0 (X)
repreganigd hy the fymulp (V) Ny NI Rs Re Sixth step

Relative to the compound represented by the formula (IV), the alkylating agent can
be used at 0.5 to 2 mol equivalents and, the base can be used at 0.5 to 5 mol
equivalents.

As the solvent, N,N-dimethylformamide, tetrahydrofuran and the like can be used
alone, or by mixing them.

As the base, sodium hydride, sodium hydroxide, potassium hydroxide, potassium
carbonate, cesium carbonate and the like can be used alone, or by mixing them.

A reaction temperature can be -10°C to a reflux temperature of a solvent, and a

reaction time can be 0.5 to 12 hours.

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

Relative to the compound represented by the formula (V), isopropyl magnesium
chloride can be used at 0.5 to 2 mol equivalents, and the compound represented by
the formula: R?-CH2-C(=0)-X (wherein R? and X are as defined above) or the formula:
R9-CHz-C(=0)-N(Me) (OMe) (wherein R is as defined above; Me is methyl) can be used
at 0.5 to 3 mol equivalents.

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

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

time can be 0.5 to 12 hours.

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

10



R3._ ORL SO (I) wherein Rl, R2, R3, R4, R5, and R6

are as defined in 1); R7 and R8 are each
(VD) witdethepaeeat inya solvkhbote peodiaeny cembpunil meprdsentedby dhe formula
(VII)IOdI ne atom R9 is a fluorine atom a chlorine atom

or a bromne atom R10 is Cl-C6 al kyl. As a conpound
Relame@t@slemtmdpbynd repfeaentddaby the fasnalasVd) t thigurea can be used at 0.5
to 2 ggé)und commerci ally avail abl e product can be
° ng ulxalﬁ“gaucti on method A is a nethod of producing

As t}@rso@wntca{dthaaﬁl; leVa £61(Tpe6chol ) BPp AsiRIHoe A nldythieNEke can be used
rom a conpound represented by the fornul a

for
alone IOFfr{l;'v‘i“H‘mgﬁ ®Mirst step to the sixth step. The first
A rea%h%a ﬂe%x;ﬁerﬁ%@ﬂé & Eé 9@*@ R atﬁéﬂuﬁ%ﬁﬂ}él?gtﬁx%p&feé eAVERt, Dhd a

fornmula (11) magnesiumin a solvent to
reactmfbamﬁec%n be iOgth &0 éSr}@algént and reacting the reagent
with a conpound represented by the for mul a: R2 CHO
% erein R2 is as defined in 1)) roduce a
bafoithsterepr 2 sten eﬁrwtmgetlfemmcal rgpreRet tedihyetheoformula

(VID?‘@S}H%S%n gﬁfrusgl&teat H)?mfugﬁ q}*)aolgéaﬁﬁec} in a é)roductlon

methad B tdwer@hwpwcrdnpelpmdasemeednmd bshehd ﬁmmhla (XR2 CHO
The rﬁ% entbgteBSc%gl lﬂ{] (81dﬁ%ctt<9d% %ﬁn%%‘% ¥ %%gft e uslé}% m’&thod described

vent, tetr uran-or t e can
in the é@zmthcmep efrper matbod afi [htero@tionah Publication SMPe2 510 B4561.
of a solvent, and a reaction tine can be 0.5 to 12
hours. The second step is a step of alkylating the
dhepsaxtidstepps esetrp ed prypdudiegfaeqmbeund rafrelgyn tesi bngtlmformula (I

by 44 6 OO AT (R EEFTEEF B b i PLADNGP
The nmsemtesteorqmmﬁj qrehicésd hy edbimy thd eamermettewd(dsAhe tnleehod described

i gl ST IR 5085 B o Al gogsiy .

equi val ents. As the sol vent N, N- di net hyl f or mam de,

: b
ﬁ%rc%%%ﬁgdugbzguﬁadmbg ch ét}ég&%ﬁ% §58¥%%§g’an?0§1?ﬁ%e8rby aygeneral
methhsidslugh |a$@lhpmga]smlumrhqlmomtderam assiystallizatioonand/or

diStﬂ(rfngéxél)%g] gﬁrg?nﬁé‘ﬁkﬁyggﬁﬁ }&%1 1'11?%0813}2)&?1% (Hﬁleg%g ngéd h :P Yext
reactragf mehquérmletfimalrcm ofWhesalhve:nmpoand b taimealcin eacht stma is a

h st I t f
racerf A eMdlopl o ARG R o0l 5 SRaiieoptBlugty
chromhtdgrashuonemg a nhg'raésohnmn himd eaeh stepamsaylbeexlso performed using it.

produce a Gignard reagent, and

Production method B

[Chemical formula 7]

|| Flrs’c step \'(W

(VIID) (IX)

wherein R4, R% and RS are as defined in 1); R1° is as defined in a production method A.
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reacting the reagent with a conpound represented by

the formula: X-C(=0)-CH2-R9 (wherein RO is as defined
As a eropeunKregresehiddolgpe bheafam) ultad Vil Ddusce s tartongpatgbund, a
comn{FRIARPRI ALY o BEul amui)% Gd). Relative to the

conpound repre§%nte e formula (V), isopropyl

Hreipiodsictian méfhod Blés eaneﬁ@dusfeﬂoelqugSa temBonnd represented by the

form@g%IX?kﬁ%h%E@%E%Q%i%%p e\?ﬁg Egrﬁgsgnt ed b&eﬂgs The compound

repredefitedelly sofermuds IXeid mb’jvd:t@d toR%e @HZh Gfe@f N(p%ductmn method

. o T G05 16 85 SRR RPN AHE o Bebresenta by
the fara vlanl) cdrebe phydicfdur an or the |ike can be used. A

reaction tenperature can be 0OCto a reflux tenperature
The nypsentsgen sap, beagpndactedhby using thaeamarmetdiod & the method described
in th18&Uonid stBF off QWr A '?nétth%ﬂ dfinﬁex%ta%n%fl Pfu%@l%%hﬁgi Wbe%005/014561.

conmpound represented by the formul VI) wt

thiourea in a solvent to produce a conpound

h I V. el ative

The OB Sna PRl i e il o teoissliesTRoR S b phaeagyal method
such pe sUgmadgedtcobuBn (ﬂlmomam:gra@hm vedrestadlizatsot,hen dor ﬂ&ltillatlon
e RO ne OGRS ccRLRRRRLn bR GPLERENCL: 200 R LI ious
puﬂﬁmenparature can be 20C to at%#lux tenperature of a

solvent, and a reaction tine can be 0.5 to 48 hours.

The fifth step is a step of reacting the conpound
Producepnesetiercby the formula (VIl1) with a conpound
rep ented by the forrmula (I X) obtained in a
[ChmBF8g§E 8lrethod B to produce a conpound represented

by the fornula (X). Hae present step can be conducted

by using the sane netlho the met hod described in

the fourth step of net hod of Internationa

Publ i cati on WD 561. The sixth step is a

0 oducing a co ound RPepresent e the for » (TP
R2 %0 dr Q! yﬁ‘_,ng the gampound r epes tnwe ‘ | a

( [ \a S0 ent——*he—preseﬁt sLﬁg onfluct’ed’ R3yY
3/OusRhg same net fodt sep t he d'ﬂescrﬁbedo in the

VQ& h step of an A nmethod of I'hternationaigrfublication
005/ 014561. The conpound obt ai ned in each step can
a geTeraI10 nmet hod such as

\ rystallization,
atigely, the resulting
SecoS &t ' nYge next reaction w thout
purlglca;y@n RWWehl-8 he @onpound obt ai ned in each step
is a rBcenmic conpOﬁgp an optically active conpound
is obtained by colu

be isolated and purified G
silica gel

wherein R!, R2, R3, R4, R5, and RS are as defined in 1); R0 is as defined in a
production method A.

As the compound represented by the formula (VII) as a starting 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 (I).
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chromat ogr aphy using a chiral colum, and each step
may be al so perforned using it. Production nethod B
[Chemical formula 7] R4 RA 0 CHORIO O .1-1 HOHO I /

: First st R5 AR 5 VLT . (] erei.n R4,
In theedog fose sPlf B TP agh el 4 erd by bm ot BapPrBerPh method A,
the copmpdund ireprevehtwailbyAthe ﬁrrﬁlad)ﬁbﬂ@ﬂlbﬁcbﬂtgﬁfeﬂslﬁﬁieﬁﬁt% the
the,f la, (M 11 s a st i ng,conmpoun
COmP%*ﬁ%%%FP%F("ab%itfl%ﬁ?fémb‘lﬂo@di’t aRd, ihe gomeahnd gepresented by the
formypad¥UITH| on nethod B is a method of producing a

conpound represented by the formula (IX) fromthe
compound represented by the formula (VII1). The

n r ep, t f.Qr . ' hegt e
o HESERIcp| PRSI0 P kUL SO omponns
reprepepteddry Sibfararda (K candegibtainest fzpm 2 hempbynd trhpresented by the

nd represented by the formula (1) can be
ﬁ“““%?gggged. The present step can be conducted by using

the same nethod as the method described in the second

f f hod.,of, | nternati al, Publication WD
he S8R50 BRaA Y O oLk RIS 008h PSR A methos
such as Gilﬂiaegél&bﬁlmnrcﬂlfrbﬁdt(ﬁgta@hg,efkﬁfrﬁétaflﬁim&l,l alfd—ﬂmlt' dsstillation.
il.ica gel col.um chromatogra recrystallization, )
AlterSatiyely. B £rey I HPESRMPORRECTARPE plioyisadia + et Feaggion without

purifie@fiPAUNWEaNtREceth fOunS 8HtdiRe @ iRRKLL sEAF S anwrﬁﬂt%tmpound, an
. rification. Production method C [Chemical fornula
optically pasivs esmpeyRd: o phenized byl R p\ghrpaggeraphy|usiag anhiral

coluﬂ£4/a8|a5eacﬁ3§tgp Fi)né}Nb§ altkd plrisHERd B%Trpg RSO (MI) (X)
Production method D

[Chemical formula 9]

_ > R2 ™ RXx
R7 R8 First step R8 Second step R8
R 0O R OH R!

IDn (I1D) (Iv)

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

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

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

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

represented by the formula: R2-C(=0)-X (wherein R? is as defined in 1); X is as
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Rro HR6 O,, R NNs "Ir Second stepi e OR ™ SO0

R R3 (X) wherein Rl, R2, R3, R4, R5, and R6 are as
definddfasradpviehod fhe Rirghils: RS- Qiefﬂ)rfé@’leh((al\/lebfbﬁmas defined in 1); Me is
methWBt hod A As the conpound represented by the fornula
[1) as a starting conmpound, the conpound produced
Relatliye 80 phie corapoaind m‘éﬁ]hs@dnﬂedlbﬁ the farseala ADPmothielsivh can be used at

d C.is a roduci ng t he conpoun '
0.5 ] B AT Rl By S AT TP SR A e a9 e rirpla: R2-C(=0)-X
wheréﬁpR@$si‘Q§ aaflhyqu)fnrlgruhaie@l\ﬂea)asvwodeftﬁ fHel Rk mAMLPR2-C(=0)-
he second step. The conpound represented by t

t he
N<M$3 PMpavhsgeip 4t i@ssdafjnec wglk dle immeshyk eansbeysed a4 0.5 to 3 mol
equ“@ﬂ&ggctlon method A to obtain the conpound represented
the fornmula (I). 12 In the first step, using the
As th@m’é\'&mﬁ tetdabydiofiersr 6t bhestibp cah ke wsesducti on net hod

A ree{b@tlon tlaﬁup%ggaglé%nrl?@b%%?hggﬂg%nt%gﬁ)n El%l & 4 x%llz and a reaction

e obtalne reacting represen
time téme bedr.ontd 4 2(Adurk. and t he conpound represented by the
formula (VIIl). In the second step, using the sane
nmet hod as a production nmethod B, the conpound
Taprsesait e'dzpbiﬁ d 5@ pf ofra8yhim é ¥l c-e@dudifg @hé @bﬁl@duflﬂQGbﬁesented by

resented by the forrmula (Xl). The
the f a?@affﬁﬂ> SBE R AR YT E 6 red uahiveaeagent ¥ P0sP i@ produce the
compBHﬁd rbpebsbYtel BEPBE 8dr iEINQ@Y). SB?QuB?c%Hg‘ 4 (Q)%pound represented
ol um_ chr omat ogr aphy, recrﬁstal i za

by th@llf@tm}ﬂ?’aﬂv o thajthmdstep velthe sixid sten mftthﬂ@re@wmmmethod A, the
comp&@fd l?@pﬁelséﬁté@% thd fc?rnﬁ?l)ét(ﬂ eacbb %'Btﬂntegout

purification he compound obtail nhed in each step
Relatiee o ﬂza?ceqmnowvhpmwden@d byohd frarhiuladEHl) videcorypouattic reducing

tial y hromahography using a chira
reagegglcgﬁnb% 12%? g)t O% é’%oq e)gubval 'Igso performed using it.

As thPrsothentt] triuend rt(edrdhyd[rﬁheancaaid flor liké @af be2uded2albie 49rby mixing
thmnRB First step R R8 Second step RR8 RL 0 RlL OH R

)y ren)y (V)

As the asymmetric reductive reagent, R-CBS or the like can be used.

R-CBS is an optically active compound represented by the formula:
[Chemical formula 10]

wherein Me is methyl; Ph is phenyl.
A reaction temperature can be -20°C to a reflux temperature of a solvent, and a

reaction time can be 0.5 to 12 hours.

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

purification.

Production method E
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wherein RL and R2 are as defined in 1); R7 and R8 are

as defined in a production nethod A As the conpound
[Chembqil dsantidlibly the forrmula (11) as a starting

compound, a comercially available product can be
R bd D is a nethod of prRiducin

ed. A production net
¢ Yptically active

nmul a é+¥}—#%oﬁ1the

By sUbjecting the optically active conpo%nd R
(XHbresented by the for(lIla (1V) to the second (&P to
the sixth step of the production nethod A, the
optically active conpound represented by the formula

wheréin) RCAAd 6 HRIA D&thed HD8);fR10$4 a§td%Pin'e§ il asbﬁRiqutmn method A; R!!
produci ng the compound represented by the formula

is a bremynggtam @Ftq ngltehét@@npound represented by the

Asal R bdd 1hxdp. £0

o o (R thled (PRI I, 205 Rl BRRENES #
comme@plraéls'eanaelﬁ Gyptﬁb@CftcﬂambﬁauS@ C(=0 - X (wherein R2 | S

hbhed as above
gﬁr %31 %&1 g) H( m(aat}&%@f p(rﬂ%u?%lgaasc%gp?%%% r?lﬁref?nted by the
form itk (D(SIV) Iﬁﬁinlﬂyhé compbaht \reptasehbed B rhe dowhn tRPOESERIaeS first step
b fornula (I'l), magnesium can be used at 0.5 to
and é&ﬂ?valents and the conpound represented by the
Tﬁé rﬁi"sﬁstelﬁzrsq stp-of proaatBiga BembsuAs rgﬁfés@ﬁged By er f(%'mula

s as defined as above or the formnul a: lﬁg
<XHD( bxveiazptiging phezoompourd geprasentqdiby phe m;m'sla H}Wltélawdmm
n1tr1tQan§§&1v§ﬁt {h tnd Qre’%e@é of QHLQCY(Pll%QEﬁng’%ﬁlsI Q?ths:gllky?m:rylate and
tetrahydrofuran or the |ike can be used. A reaction
ozonolysipéhares@tingcaser@md.o a reflux tenperature of a :
e t C t
Relatff ¥EHe oo hd FafELlted P ARl XD, Sed Bl Bitifte can be
used ebﬁ‘pﬁotm&l madpreserlests, blyld alkel horyﬂalteaca(ri bé Jsed tal Oa51to 3 mol
o un’ﬁyqpetrlc reductive reagent in a solvent to produce
quvg conmpound represented by the fornula (1V). By
As thsub]veat iin glihfei o im) wedtdrepiredentiled cah pethe df oABWH? solvent in

I O.the third ste the sixth step of the
°z°n°é>’f%% ‘5:‘14‘ OMSERYRE Ar t ﬁ‘hl‘?‘e RsuleEd-epr esent ed by the
In didA¢dtidn(dnd 6%0@@519@@hﬂ@1@ep8@&@{ﬂ1§/9‘3 toadiid W‘d@ﬁjre can be -
represented by the formula (I11), the asymetric

78°C fage M tep@g@@%re&{@ R veRte @ngdia peaption timepgan be 0.5 to 12 hours.
equi val ents. As the solvent, toluene, tetrahydrofuran
and the |ike can be used alone or by mxing them As

In the hecomdystapt néingrthd rame metheodjent, p1RACBEoD M ethed| B ke compound

repreQMeQeo}“ﬁleedformula (XIV) can be obtained from the compound represented by
the formula (XIII).

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



R-CBS is an optically active conpound represented by
the formula: [Chem cal fornmula 10] Phh Ph Me B-O
[Chemiexl dormivn L8] net hyl ; Ph is phenyl. A reaction
tenperature canbe -2(9Cto a reflux tenperature of a
solvent, and a %r eact onrtinme can be 0.5 to 12 hours.
The corrpound Pn each step can be igol at ed and
purified by g Q& ﬁf met hod such as silic
@ mm_ chr omat ogr, Y, recrysta zati qp
RLE e 'f»etf“r'z)n_Al;lﬁ_&Eaaum( i vel YR Syrhy
_ocan besal so usedstktp a next react Ron
R )Ifl cation. Production ne®hod E 14 Q)gl]em cal fornmula
%R4R4R4O NH2 1. CHO 1--z 0 .11 0O RL R5 First
step R11 RS Second step R~/ Rs RS (XII) (XII1) (XIV)
ei Rdp R 6 defde 1RL0, .
e B R SauR R e dF deRRa il 1) R (Had Jefffed in o
produtizm metlzod AdRAkisaa bromise atwwwpeunshdirpassent ed by
| t un
As thylﬁrgré)r u alﬁ%pggagveéll)tf} ag)ly‘gch% f%dx&]u?ag((:gﬁ’)."%g auéjtaaamg compound, the
comppumdilpatbcﬂlm’edrﬂﬁt hqxioEua:tsoxammhbdd\ odn peadedi ng a
onpound re sented by the formul fromth
A P“’@BH}&BH ﬁﬂeﬁhé’ﬁ I'gé%ﬁtné%thﬁ)‘} qfr?@nfls?%fﬂsﬁekpmp%né reppetented by the
formtﬂhdp’ﬂ)azndi thsecapousd epprebBftdd bEthSt@Pnuls XIV) P p@bduce the
uci ng a the faormul a

compoun epresented b €

comp 9@ F&pwear%gvPra? E@f é;(gn‘pgéf eshings Bt eempgundygepresented
by thé @R (X th)thwi éﬁt}ﬁ%btﬁ}“a Pidddct®n rﬁetﬁho%plj\v% cdfipbiifd

presence of an acid, reacting this wth al
repregenteddyetheafpamuwa §Rotapsbe obtaanedsul ti ng corrpound -

I t 0 .

The pB@ééHt’ s\‘c@p Iglrjrlr{ém tr :Eggéﬂggnqlgg{geusedaqgt *}%e@%ﬁ trh%gthod described
in theeqeﬂovﬁdl %ﬁp of Camgthodkyf [eterya@oralcBmblie tirre iV Q20058 114661

3 nol equivalents. As the solvent in diazotization,

acetone or the like can be used. As the solvent in
The compound obtained in each step can be isolated and purified by a general method

such as silica gel column chromatography, recrystallization, and/or distillation.
Alternatively, the resulting compound can be also used in a next reaction without
purification. Alternatively, an optically active compound is obtained by column
chromatography using a chiral column, and each step may be performed using it.
[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 (I),
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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ozonol ysis, dichloronethane or the Iike can be used.
In diazotization and ozonol ysis, each independently, a
is shgvemen Immmérf@tﬁdesm‘m%bter V)B(ﬁaYdlﬁ'rai(&idmmeasurement condition:

woen 30 5G4 Ro B BRI a0 B TR it 0 B 50 ma, dsin

= nN€hhodnantegdrl ddﬁ@bh@iﬁlgdﬁhﬁ}@d\&stid}ﬁ) @ORROEREction angle (unit:
resented by the formula (XIV) can be obtai ned from
deg“?ﬁ@ conmpound represented by the formula (XI11). The

Thes& GRROAIIC IMAIrAed riR d 93 CTalat 8 Bf 626h BEFfF2eloat :%’gl@%ql spacing.
4Eurlfled by a general nethod such as silica gel

ol um chromat ography, recrystallization, and/or

ﬁ'e%é ' l l %fn%‘i‘es oﬁﬂee‘rpqﬁtrhl\é%lextlcgﬁf a:(_:]gea#::ah%eﬂ?algoﬂ}%?&&]edsalts with

can SO used In-a next react
alkalbmltﬂSdatw]m as lithoduc sodnmettvopotasiBin)Cladkaliaé ehorhnmletals (such

as ma%%e\s/ﬁ%ﬁ%r\%egﬂ%fﬁd' a('%émgglulgsor&aﬂn‘sﬁéers&niP%X%cbi 9r salts with
inorg&nl® {dl$ Ysyck)as hpdroehtorRlaciR2 hy RobrBéhic Bbid, t’prhdsﬁﬁoraé Qcid, and
as defined in. a prodyction

d 1)
I D MU NIRRT R T I T —

acid, bzt 1801 868t ludyeddt®ni®orsMdd a THEdo sA%s 8an be formed by
ﬁartl g compound, the conpound produced by a
normg 8&@6‘F6Wdﬂ§?ﬁ6@§A can be used. A production nethod F

Here1|nS tﬁe ﬁ@&le%”Qch@geﬁ%e&gn{m@ QQHR%UQ%lE}?QB%%ggh;%dso@ﬁent a

fornmula (VI1) and the conpound represent
hydra*teramsﬂi the(ldkey) Whepragelvate ireformsdpthmdomppnad emmeue sgordinated

with 508 rbraHl }ansé)yber H)%?‘fﬁdl%‘%l%?e conpound

repr esent ed ormul a o the sixth step of a
[0015broduct|on met hod A t he conpound represented by the

Cgé mi!ulca%eng %ha%gnga}cggtlt%%f golsngﬁgmmg?lﬁ 6( rltg'lie %eﬁf,?é{%ﬁgaom%opmetm
recepttasa:g'drbadactllﬂty he d:eemh@ld s E‘pstx&xﬂjﬁéd’l@é’sc@fed later, and can be

bl WD 2005/ 01456
used gEn 4k CREALSIeh Poo S A eIk COR Q6800 TRORHAIER L, blood

diseaée I&Mﬁinlﬁ@tmeﬂ anSatibratally|dfGBe §2htl H{ifﬁiber such as
hr omat og rg&h recrystalljzation, and/or

thromhogytqnezia fhromkoegiopgpia aftor hemateraigticistemsHpaanaplantation
(suchGRbdiR BheRweRMshbhfalon) ahfahki 196 WhidRYbeytopenia 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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purification. Alternatively, an optically active
conpound i s obtained by columm chromat ography using a
diSintﬂ’Hraailng(ngmWﬂ lubnitaeée br she pkeayhich persuitabiel f¢B1thlosage form,

0013 a e crystal, of t fi ca
thereb&rt | \}lélaé'gl cguﬁg {%rbe %gg gd:a@et ?]léta'ubercﬂu ]glpt(}]e) case of injectables,
the compduaédopathiehavidh araiiedile eaedePiosuigicted toestbaitizatioA@reatment
cr %st al. of the optically active conpound represented
2R -nula (VI1), and the crystal of the compound
Aecl’cfs%siﬁmlﬁﬂré}% depRrnlidigvh ahé |s¥age & KdisasEl §h haetih@iration route,
pattern _can be obtained b wder X-ray diffraction.
an ags| Hcd Merghtcoha patiept agdapihen qrgllerapsimyuh@qu el ahgrdult, is usually
0.01 Hﬁié@h{g/ﬂg/dta ep?é}QYaeolproo@'él% b0 g AERR, n%stﬂcf %Fe‘f%bggo.‘i‘)s to 5
har maceuti cal ~conposition contalnlng, as a
mg/kg/ﬁ]@wedl ent, the optically active conpound represented
[00161Ty the formla (1), and has a high purity, it is a
useful crystal for producing a pharnmaceuti cal
Toamposséntoimnve Regarvdil hige bhlelaang/&txakncné delneﬂdmovc dlylway of Examples

i d ted th f th
and ) EAnT PR R gl PESRRD ot Bonasolimit Rekiont od

by Bxaenifles, mﬂeafo[l\@ﬂleﬂg aBBfJevtl!ilﬁonQ ay&haéd of the conpound
esetedb the forpula (IX aX—ray diffraction

R- CBEa?}pé}‘ﬁ‘ ‘ité"es‘FPéK)\PP‘f %ﬁﬁ?% ddy thestogasdai ped | at er
[Chethifal Ryrflufd 14lct i on measurenment condition: vacuum tube
K a-ray, tubular voltage 40 Kv, tubular current 40

Fop,, 50 mA, dsin 0 = nA (nis an integer, dis
Ing (unit: Angstronm), O is diffraction angle
\(u Phdegree))). These crystals are characterized by

Balues of each diffraction angle or spacing. [0014]
Me” Her ei n, exanpl es of the "pharmaceutically acceptable
salt" include salts with alkali netals (such as

l'ithium sodium and potassium, alkaline earth netals
wheréiBUNIR is 38etHBUNRE i4/phangl. cal ci un), amoni um organic
bases and am no acid, or salts with inorganic acids
Me: Methgh as hydrochl oric acid, hydrobronic acid,
DMF PROSRIHekhyRGiHam@d sul furic acid), and organic
salts suc% as acetic acid, citric acid, maleic acid,
THF: f”ltﬁtaahxﬂr0§1@nad1 benzenesul foni ¢ acid, and
niec acid). These salts can be forned by
DMSQ-OP%%F}&% l'IFor rrdéed net hods. Herein, the "sol vate"
HPLG ndighdpsessfior liguahph®matogedplat € Wit h an or gani c
[Exa so)fe\égnt, a hydrate and the |ike. Wen a solvate is
t he conpound may be coordinated wth an
[0017&rbitrarily nunber of solvent nol ecules. [0015] The

present pharmaceuti cal ition exhibits excellent
Referpse, apsied FEYHF}E&E'?)P%?Rgp &3 (2 8cdichlarg 484 Tosgeathies-3-(1
meth}yRxyBSH tyDpReRYAehiASSE 81386 to@ fyt) PRy DM & hyl acrylic acid (B-1)

into
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used as an agent (platelet production regulating
agent) for norbidity of a blood disease acconpanied
[Chemidcahh farmabnbtlhal ity of the platel et number such as
t hronbocyt openi a (thronbocytopeni a after henat opoi etic
m cell transplantation (gudh as bone marrow
nsphlantatien) bBad the tBr onhocyt openi a after
che cakirstbfegr apy, hypopl a$tH OManenisagondted odyspl asti c
syndrone, acquired thronbocytopenia such as
i di opat hi ¢ thronbocytopenic’ purpura and the IiKke,
t hronbocyt openi a such hr ombopoi etin

M nd_the like,y such as
e an¢hhh@u%ike), ot her Repaii I sease
ocirrhosis)) and the |ik¥€ The conposition can

be used for treating and/or preverting an abnormal i ty
of the platelet nunber due to adm ngstratdy on of an
anti-cancer agent for hematopoietic ) tunDr
solid tunor or the |like. The conpos
for treating and/ preventing tdaf 3
sur gi cal ' kear di ovascyl ar system
qudsmgh heart bJ odd v el) or tThe _JiKe. wiern the
esent phar tl(Mﬂ conposi tion Fifth siehni ni stered to
a human for the purpowge of treating the above
di seases, it can be orally adn1n|stered as powders,
granul es, tablets, p ¥ Pills, solutions or the
I|ke or G= N4t Yonadm ni stered as
)s - 9e transdermal absor bi ng
atdonl or t¥He like. In addition, an
ffount o? the present compound is n1xed i f
necessary, veHh pharmaceuti cal additives such as
exci pients, binders, wetting agents, 17 disintegrating
agents, lubricants or the like which are suitable for
its dosage form thereby, a pharnaceutica

First @t’e@p&y@th&ﬂs RSB 2 Wb ed:- Hyﬂr@)%e‘%@?ﬁaﬁfsole (1)

t he conpound together w a suitab

€S,
’t%\??'ﬁéF splutiompfedsdnbremepatsole ¢10 god7 Srramobewas alddte(b Mg (0.90 g,
37.6 rﬁ&%@a%gﬂ'&@%lﬁug@%suﬁ ?]m nﬁﬁ%hr@&%@@@"?g ?Jnndterx]?ce coohng,

st age di sease, an a i'stration rou
heptagpl f7agiggHd.- %mnaOIbataSeerﬁdedﬁttOpmsem %aﬁéqusalmbrﬂmcls]toerceﬂnd

solut15fr?é@%r A dtto g'% %%%%Shymﬂ% ? s %‘v%%te %(?3% ebh)6§cetate and
the SOd'oeIB’ Wﬂgﬂiegilblayoff[tf)@:bﬁ:}m SI'Bé gpasfesemhpbﬁueml) on vv| Il be

Naee SSBIHL S 7R 75k B HELO8 D MY OB BB A1 1, 4.6
- 5.001(y 1t 3td8(0BE), LIvoExampl @s,2FNa. 491 ey Q8 ,8H), 0.85 - 0.90 (m,

3H) abbreviations are used. R-CBS: Optically active
conpound represented by the fornula: [Chem ca

formula 13] Ph
Second step: Synthesis of (RS)-1-bromo-2-methyloxy-3-(1-methyloxyheptyl)benzene (2)
(RS)-2-bromo-6-(1-hydroxyheptyl)anisole (1, 5.36 g, 17.8 mmol) obtained in the

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

NMR (CDCls) & ppm: 7.46 (d, 1H, J = 8.1 Hz), 7.33 (d, 1H, J = 4.5 Hz), 7.02 (t, 1H, J =
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Ph Me B-O wherein Me is nethyl; Ph is phenyl. Me:
Met hyl DMF:. N, N-di net hyl f or mam de THF: .
7.5 HEgt4. afa;(did Oily drr DIvEDz, D=meBIYEY, Gramirs deHHPLe1 (5 gi), 1.27 - 1.80 (

S id omat ography [ Exanples] [0017]
m, 10&@? (?gﬁce grﬂil @ﬂ:l Synt hesi s of
(RS) - (E) 3(26dich|oro4{4[2 methygxy 3|§1h -2
. th e t hi azol ar nDy pheny
Th”dmﬁ@?% ¥£ ng?rf)l %“[‘*éhéiﬂxé’a?r bornmula 141" a
6 Second ste M r MBr Me
methﬁogyﬁﬂéﬁyg?hehwg%}?%eﬂﬁgg 23 E B IIo 110 M \\NHZ 4

To a. THEj solpgign o ( Bgéﬂ “howro- e hyloxe3-(1amethylopyhaptybenzene (2,

6.3 g, l\éd ﬂmél%’%b@alngHEn%Eycf%cgn gfe{py ?étaﬁﬁeﬁiﬁf?}hb%% §M0f

lsoprsrwlmag@nsnﬁn Zhﬁ}rdddaf‘«’ﬂmdr)l sQf@hl(OiI(ril}ll‘Z‘?nétYlyﬁ)xyﬁNI'I;e\:/rbggacetamlde
(5.5 g%%jaesda&\@eé Qnerettp 'and the mixture was stirred at room temperature. To the
reaction solution was added aqueous hydrochloride acid solution, followed by
extraction with ethyl acetate. After the solvent was distilled off, the residue was
purified by silica gel chromatography to obtain 2.80 g of a compound (3).

NMR (CDCls) 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-(1-methyloxyheptyl)phenyllthiazol-2-
ylamine (A-1)

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

Fifth step: Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxyl-3-(1-
methyloxyheptyl) phenyllthiazol-2-ylcarbamoyl}phenyl)2-methylacrylic acid (B-1)

To a DMF (6 mL) solution of (RS)-4-[2-methyloxy-3-(1-
methyloxyheptyl)phenyllthiazol-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 dichlorobistriphenylphosphinepalladium
(42 mg) was added triethylamine (0.56 mL), and the mixture was stirred at 85°C for
16 hours under the carbon monooxide atmosphere. The reaction solution was added
to water, followed by extraction with ethyl acetate. The organic layer was washed

with water, washed with an aqueous saturated sodium chloride solution, and dried
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37.6 mmol ), and the m xture was heated and stirred at
40C. Under ice-cooling, n- heptanal (47.2 g, 41.3
with m&gn)esw/as saditheel dAbtewitbe solpme ovss &gﬁdﬂbdmférpm’l&cauon by column

chromako raP e% S)ﬁa}awndd %h]y?gt htfag(% gaéfglrllg ﬁ&‘ed%?(\o/ o% sofid This solid
was dissdlvbd en THT (3 mbbhmﬂhaaoBBIthfalﬂi e @mol/idsodidm }ﬁ\jM:Romde

7.45 7..48 1H), 7.35 -
aque(glﬁ_ﬁo %10@1(%(1%1“[) mregdﬂe@hﬁln&gbggﬂ)@urﬁ Ues(sﬁllrrqtﬁlsi repmg
temp€Batudkl) , The Z‘@actldn g@lu(tfan whi made28cidiclwfh hydro8hloric acid, followed
Second step:. Synthesis of

by exg#é)%iq_n Brfgln%f&lml 7] Reetaje ox VY he orgamstlay oW eR stsherlpeitharater, washed
with Qi%)aq71{e|8§g s%tMaQQ@ sgd{u]m IEKEHI‘?&%’?&BEIY)IH) Qﬂﬂstﬁll@d g)ger aéﬁesmm

obtained in the first step and
sulfat@doéhﬁeh the svéls'ect y,astis G llavwiff, Iwelry@t@lhhggbllonemthrethﬂzacetate

affor@aﬁglgﬁzggﬁ%m 2 YA 'oﬁ%d((% f)g_ g, 19.6 nmmol) was added

nder I ce-coo Under i ce-cooling,
NMRhIMBEOhd ) & ppacild. Qmébxaddin 81201 (sp2HY, DP1&dtly aHt Jon2.1 Hz, 7.2

b, B L3NS B g 0 el 330 P B s ! 159 (m, 1m0, 5.6

(s, SEhoM(QPBPhYed &, 3@Dt ai25 4133 (@n,0f0FD), ©o8POOBY () 3H)
I\/R(CDClS) Sppm 7.46 (d, 1H, J = 8.1 Hz), 7.33 (d,
[001 Hz), 7.02 (t, 1H, J = 19 7.5 Hz), 4.52

m‘i‘m%%llﬂe s§m§71geﬁ1fldzas ﬁl€sﬁt%e§l%)me§1(ﬁ5dés%rlb%hbln ﬁ(ibfgilence Example

(m
1, coxglnppgggféﬁ') tayf At Hels pgd@pmpounds (B 2) to (B 16) were synthesized.
(RS) - 2-chl oro-1-[ 2- net hyl oxy- 3-(1-

nmet hyl oxypept yl ) phenyl ] et hanone (3) To a THE sol uti on
Refemgice Example 2: Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-

pent;‘lgS}etéygp?lenygthlaz%l 9 g%(iarb%m&nﬁ tﬁ%'ﬁoﬁ)@ npeﬁgy%atc&ﬁ%gld (B-2)

seco
éﬂﬂ)ad [drmpt/hyslerM(lrmﬂymybmghﬂmnmitthmhzdﬁa@ﬂﬂe (A-2)

NMR DGR )& PHRT U o Pre 2ol B b G G RdoTHy Tbarh He, 7.8

Hz,), 19 ey, qtmrﬁ 719 HNEe7.07e@C 1 HYN5 39! (B4, ozH)Na;sszad@em J = 6.3 Hz), 3.65
( 3@(iueous h ochl oride acid sol uti on, fol| owed
S,

ot pls e PRI OF - 3588 e it £ G BrD ok 9 6% Hidel.24 - 1.30

(m, 4ﬁ)sb|g5l 6 908f(n, dipe residue was purified by silica gel
hr omat ography to obtain 2.80 g of a conpound (3). NWR

CoppognddBspin 7.58 - 7.61 (m 1H), 751-754(m

NMR@I@S@E@ § pégg B d%ﬁ"( gﬁ)J 7‘_‘658% 1&@‘3' A %0?(%92}%),'(@13 (s, 1H),

7.23 SH)27 (o, 2PH),s4.87 84) 1H1J H46.3 Hz)7 B. Mrfs mH) 1.87 64 3H)01%5 - 1.62 (m,

2H), EF@ e e o 1 20 ARy 180y Rt P PBHE R i azo

-2- ylam ne (A-1)
Refers(?%sz)%%%%grif §|yn%}%%n§tg? 3%@3 ( 116‘)”3{95 %0)%54 r[)Q%I)él}'ﬂ'ﬁ@xyloxyethyl)
2- meEﬁ?lBg{ﬂ&ﬁlﬁﬂﬁaztoh'Z%ﬁE%Moﬂﬁ)}%ny@) 8By 'beamd (B- 3)

di'sso I n_et hanol sol ution was heated and

ERPY Add: (1 henyhexyeshrl) i2omeshyloryphengdithiazol-2-ylamine (A-3)
NMR (CDCls) & ppm: 7.75 (dd, 1H, J = 1.2 Hz, 7.8 Hz), 7.41 (dd, 1H, J = 1.2 Hz, 7.8
Hz,), 7.20 (t, 1H, J = 7.8 Hz), 7.08 (s, 1H), 5.48 (brs, 2H), 4.85 (q, 1H, J = 6.0 Hz), 3.66
(s, 3H), 3.28 - 3.33 (m, 2H), 1.52 - 1.59 (m, 1H), 1.45 (d, 3H, J = 6.3 Hz,), 1.24 - 1.34
(m, 6H), 0.85 - 0.89 (m, 3H)

Compound (B-3)
NMR (DMSO-d6) 8 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 (t, 1H, J = 7.5 Hz), 4.82 (q, 1H, J = 6.3 Hz),
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added an aqueous saturated sodi um bi car bonate
solution, followed by extraction with ethyl acetate.
3.62 (&f 8D} BA6503.3&8r(in,\2dE), di6d (4, 132D, of 18 - 1154 (esi ik 0085:0.87 (m, 3H)
purified by silica gel chromatography to obtain 0.23
g of a compound (A-1). NMR (CDC1l3) 6 ppm 7.75 (dd,
Referhktk Ekamplle8: 133 nethdsisle) (RS)-G9)-8dd,6- d1c¥11&ro&1 K“Z {2 ?ne'ihb%xy 3-(1-

meth%yhaxé?phewlﬁ?ﬁﬁol f,_glcgggagg?%l}&?%q(q)sl gpgacxgqlbc acui (B-4)
NMRJ(CZJ‘bls) 5 Hn(?ms](@l?{') 1108418 f1,89 d y), 37“%34 Kadt THSHeP1 8 H2, 7.8

Synt hesi s

Hz), T.R8)(t,(Hf- é—(’286HéPi FH% fso- 10§ B-4(hret B .ok G -34.61 (m, 1H), 3.65 (s,
| gy h | | | Y phenyl ) 2-
3H), ﬁ’%*tx By, @w D@&a@,?yé%mggoo%( r}?)anvy } phenyl )

t hy] acry I c aci mL) sol ution of

CEﬁpodn[iZBm‘e)t hyl oxy-3- (1

| NMR@E\E% . B?.\ﬁ’le)lﬁrbﬁx”%L {‘iggzs%g Mﬁiﬂiq& @ 4u332 Y5, 75

Hz), ’32243 118Nz 20 Gs, le)gWZ@pEeaf’&/(lﬁ QHDrEti byl- lamsgls(;ﬂ% e1H)43b62d(s 3H),
ynt ized in Reference Exanple escri be
3'166 ?@Tg gﬁcf ?ﬁ?ﬂ brapik$? (‘B ﬁéﬁyppﬁ?’os?rﬁrsr{ébaqmadl um
(42 ng) was added triethylamne (0.56 nmL), and the

m xture was stirred at 85C for 16 hours under the
Referenee Bixammo ox Sathasinehee(ENT7et déederod {¢dBulrshylmehexyl)-2-

methﬁ@Qfﬂheﬁﬁ]r\i\Haﬂ2§Rbkpay9yf?¥h§ﬁ<§1ﬁéc %l%xhj] éJ}X'(B -5)

ace rgani c el has ‘washed
B hedi3 Wi toe thuyleybesps - %ataﬁhatosdpbaniylﬂlthlemm lyﬁaamne (A-5)

NORSEILPR B0 95188, R Y DRSS U ARG 50y o
Hz), 8 dirlibo] phg HOAIR( 1ﬁ)h$l48a(®eglaﬂd)—466 4170 (m, 11D, 3.64 (s,
3H), fﬁﬁ"hﬁ%’é n%ﬁwﬂr&%ahgg ((xﬁrﬁ}}lﬂ B a0PaBr 1 oat um

Oyslpexhd€B-sgueous solution (3 nmL) were added, and the
t room tenpperature. The reaction

ti
NMR JBNAO 516 R T S P L AT on ot (e < 1.8 Hz, 7.8
Hz), .01 (QveEmh, Dy ext4achi 21) W Bb- @wxin q%ﬁt gts% (sT'Sﬁ) 3.1 7(d oH, J =

organi ¢ layer was washed with water,
4.5 Halyde®U$s, sdhun1% 1 $8cinunt HH), 6k 84ie Osih (nu &H) and dr| ed

over magnesium sulfate. After the solvent was

distilled off, recrystallization with ethyl acetate
ReferalﬁtfeoEd&mp:Be? 6 ﬁgntl’fesas chRADB -T2, ﬁ)dlcmvﬁu(mdlﬁ}t}ﬁloxypentyl)-

2- met%%?w%e ]ﬂ hlﬁ%s)l %;ﬂéﬁ%e?oyi}ﬁyen'ﬁ)ﬁ ntegllmy%g‘ryljc amii (é3 6)
RS); 4-13-2% §t}i}go§j3pe(xﬂbfl)22‘|ineﬁtgiy?ﬁiypgﬁsﬁﬂ?(l%olli%l%rguﬁﬁ(A 6)
. S, . S, . - 1.
NMr {ECITS g3 T8 Yadm Hadi T 60ip) L-o0Ph] Thiddddh 4 2 7.5 1z, 1.8
Hz), mss k‘@‘i}ﬂSJ Ehﬁsqﬂ)t hes (55 'iFll)hg)%Ok%%&fQI‘?)?d; 67‘ Bef(ﬁ(lﬁn@ﬁ) 3.64 (s,
gp ounds ngs , Egi(;un S
3H), 9(%7 2B, (Jg werle5@yﬁt > ¥ Q@f elré(h&@l nbl1é (t, 3H, J =

S of
7OH%R§) %1%? J2 679:1|HZ?1I or 0- 4- { 4- [2 met hyl oxy- 3-(1-
@@npyumd)ﬁBt yI ) phenyl ] t hi azol - 2-yl car banoyl } phenyl ) - 2-

lic acid_(B-2) -
e PO 8 ufin 205 96 B0 898 G PPN 9% b RT3 1), 771 s
1H), 721 Y$,ane §3{&)1H, J = 7.6 Hz), 7.25 (t, 1H, J = 7.6 Hz), 4.67 (t, 1H, J = 6.5
Hz), 3.60 (s, 3H), 3.26 (q, 2H, J = 7.0 Hz), 1.68 (s, 3H), 1.56 - 1.68 (m, 2H), 1.20 - 1.50
(m, 4H), 1.10 (t, 3H, J = 7.0 Hz), 0.85 (t, 3H, J = 7.0 Hz).

Reference Example 7: Synthesisi of (RS)-(E)-3-(2,6-dichloro4-{4-[2-methyloxy-3-(1-

propyloxypentyl)phenyllthiazol-2-ylcarbamoyl}phenyl)-2-methylacrylic acid (B-7)
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NVR (CDC13) 6 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 (t, 1H, J =
R A P;mFtiy10x5s 3- (AH)rop5lok9 pe htsd) pldy 1] thi B 1-Reyladtine JA-7)

NMRi(_Cg%é)’l(a z;%)pm;?’i P35 4@%’( e B 1 @3(%43'@% 15, 35 7.5 Hz, 1.8

Hz), Tns (GHH, 0.-85.5-HO), %004 Q, 131) 5Cwaundn) B ) -NMVR) (m, 1H), 3.64 (s,

O d6) 6 . C2H), 7.65 (s, 1H), 7.48 -
3H), é.%q( 2?1) 5 99(5,‘}13,2, f’.gg(-il,_@f} M 25 _1.5%)_8-217.62)0@,121})’, 142@71.50 (m,
4H), (.87 A BH)J= 6.03HER)0.83(DBH 3 =3tD HA. 87 (s, 3H), 1.55

. 1.62 (nb 2H), 1.48 (d, 3H, J'=6.3 Hz), 1.26 - 1.38
FHPPQHP,‘“ "85 - 0.90 (m 3H) Reference Exanple 3:

NMRgggé?éi@Sﬁ%r’né}gi908h?bgﬁ,o}122,{%g? §§’(?1}-I?1e7x§’/? é()l(yle}flh§ﬁ 7.5 Hz), 7.71 (s,
1H), p4ddsniHdxypRddy LHt HinZd H2),yi.2albatbyd Fpheriyt) 4Bmet hH, J = 6.5

yd{ hd, (B33} _ -

o, YRESLIANE 900313079 30 P 220 150 .o
(m, 2H),y1.20i-heés 0 (ha, 33 HNNRIQ CDQEB) J 6 MPH2)7 0745 (tddH, UH: 700 Hz).

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,
Referéife E4afpld §; SkhthebisoB(HR)HE)r3-82 86dichForosH- 3 -

f;’l‘ 33)H§m @%r% % 52 - 1,59 ém 1E|)2, 1,45 (%@%ﬁ%z’\?glmethylpmpﬂ
1-ethyloxy)- ymethy: ley_phfpg}]]thl(amol- mlga@a@goyl}@e@gl)(ﬁqm@hylacrylic acid
(B-8) Compound (B-3) NMR (DVMSO-d6) 6 ppm 12.97 (brs, 1H),

8.%9 S, 2}-%, 7.90 (dd, 1H, J = 1.8 Hz, 7.5 Hz), 7.72

@S '41{-3',(2,?: methylpropyinl -e2hiyloxy)-26methylasyphenyllzhfazol-2-ylamine
(a-g)Hz), 4.82 (g, 1H J = 6.3 Hz), 21 11 3.62 (s, 3H),

3.16 - 3.37 (m 2H), 1.69 (s, 3H), 1.18 - 1.51 (m
NMR {€BCls 05 $pn0.B73 (¢, BH) J =Rebeinck SEIanl®t dd, 1H, J = 7.5 Hz, 1.8

|
Ha), 7(5?%% ?%f“é ?7f2,5 &z 1498, oI 220 APk AR A7 & (D, 3.60 (s, 3HD),
3.22 -8 ByoRFexyls) @heryb+ icEe) oy l(sagipmoy! } phenyl ) - 2-
th Iaé:rﬁ[ c acid (B-4) NWR (CDC13) 8 ppm 7.75 (dd,
Grprduad (B, °°7 g Hz), 7.34 (dd, 1H, J = 1.8 Hz, 7.8

NM 0-db 1tb. - 5 , 1R S8 2
R(&%Ir»gs d ?‘6?_;(541).%71-% 92(255,(1%1*38)@8, ¢ #gg( 339&{%%}5 J;f S5 Ho), 7.68
(s,1H); 4. 4G9, TH), 529 (&4 1y BEH207 S5 ¢, 0HOd % 6 HzH)4.40 (s, 1H), 3.61
dofiB: d@}y)5 .98
- UGRS3 2 7L YR YR LAY B 97 sy W g om
(s, 1H), 7.40 (s, 1H), 7.24 - 7.33 (m 2H), 4.56 -

Referéd b {dlynd: s dndbelser ¥ w606 GopiBid 1 s 8% Stimetnyr-1-

propyRelyeramdk 2inatipllexygihefylt hegiob 26flcarbamoyl}phenyl)-2-methylacrylic
acid (é_ )-(E)-(2, 6-dichloro-4-{4-[3-(1-ethyl oxyhexyl) - 2-
met hyl oxyphenyl ] t hi azol - 2-yl car banoyl } phenyl ) - 2- et hyl

(B8 yi-132(82iddmeBh @) 1-propyloxypropyl)-2-methyl henyllthi -2-ylami
(A-9) (RS) -4-[3-(1-net hyl oxy%exy%’g - g-ymet rﬁ’iﬁ o%yor;(r%’gnfllnit hilgg%]l ylamine
9 -2-ylamine (A-5) NWR (CDCl13) 6 ppm 7.73 (dd, 1H, J =

NMR gcﬁighk)ts }Z‘i%,: H§?4:(d;q,glﬁik,é:§’€"77§('§k7z,€1§ }%L??-@éf%é; ?Elr S':)'Z:l 7.5 Hz, 1.8
Hz), 7943 (t, 51_}16@ = 14 V), W08 (&) 1HB. 526 (Ists, 2H), 4.37 (s, 1H), 3.60 (s, 3H),
3.22 - 8.38 (m, 2H), 1.56 - 1.66 (m, 2H), 0.93 (t, 3H, J = 7.0 Hz), 0.90 (s, 9H).
Compound (B-9)
NMR (DMSO-d6) 5 ppm: 12.98 (brs, 1H), 8.28 (s, 2H), 7.92 (d, 1H, J = 7.5 Hz), 7.68
(s,1H), 7.40 (s, 1H), 7.31 (d, 1H, J = 7.6 Hz), 7.27 (t, 1H, J = 7.6 Hz), 4.40 (s, 1H), 3.61
(s, 3H), 3.20 (t, 2H, J = 7.0 Hz), 1.68 (s, 3H), 1.55-1.65 (m, 2H), 0.90 (t, 3H, J = 7.0
Hz), 0.87 (s, 9H).
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3H), 3.31 - 3.42 (m 2H), 1.16 - 1.78 (m 11H), 0.85 -
0.90 (m 3H) Conpound (B-5) NVR (DVMSO-d6) 8 ppm 12.97
Referelors Ex]alnl)ple&OZSy@ShesZk‘h)f (RSBEEX-8d2, 61Hich~ﬂoro41{48[2|-'i¥1et}¥ylgxy 3-(1-

propyfg%yblg,yégh%gyné’%)ako (ﬁr&gn%%l}gagﬂeny )42 glq.qulaciy]@g aegi (B-10)

GRB)- 412%et‘hy10)@93((mprlai)lﬂoxygu%)ph&ﬁﬁh({ﬁol%]amme (A-10)
F%fere ce Exa S\fnt esi s of
NMR(RECle p-rpmp o7 é’—“didcﬁl-o &-Hz{ 1H).37.86 (8t b x5 Bentipl)) 7.20 (¢, 1H, J

= 7. 5awet7md @xxmeam%] (bl 279 -6y L qafmﬁwi{) PERIY) 387,848 - 3.36 (m,

|
2H), {FQQ) Blpgm?%llﬁt ﬁﬁﬁ)&ﬁ){%n(myl@HQ met hyl oxyphenyl ] t hi azol

6) NMR (CDC13) 8 ppm 7.75 (dd, 1H, J =
ggg%c’ﬁmirt%si ) 7. 34((dd )1H o Hz, 1.8 Hz),

NMRXDIVI)SOth)]a-bpdl 43D(5(H113)2HY 989 (s, 2HK)7.96 (&611(Ibnss 7 5 Hz), 7.72 (s

1H), %'5')4 76“ %?7&)6(5”] ‘_{]7 8(“(nﬁ );',zégi s, 2952) 312:55; 22%1 J4F|)63Hz) 1.30
1801(111091(11 osu 0J9&(m/eB)Hz) , 0.85 (t, 3H J = 7.0 Hz)

Compound (B-6) NVR (DVSO-d6) 6 ppm 12.98 (brs, 1H),
8.28 (s, 2H), 7.92 (d, 1H, J = 7:5 Hz), 7.71 (s, 1H),

RefeanéelE§§mp1é'%l6§y1?ﬁ1e@§js ofldﬁS)‘J(E') g(ﬁﬁ{?{é él éjd&?lo&&gw 2"

methgoggpleqpylhhlaz\plﬁ ylcgrb&xpoylj_ 26@ d@@llomhenyl)'sz methybferylic acid (B-
jp (m 2H), 1.20 - 1.50 (m 4H), 1.10 (t, 3H, J = 7.0
Hz), 0.85 (t, 3H J = 7.0 Hz). Reference Exanple 7:
@S’}thé&-ﬁmbuoﬂoxybutyl) 2- methyloxyphenyl]thlazol 2-ylamine (A-11)

| 4-
NMR (D P BBty 1 Shetgt 1o att 72590 G BB T Srbtely 1 20 181, 3 =
7.5 Hexyat 08/ (sadi)| bl 5atird, $8,7).6722. I74 (m, 1Ht) l:a)s;h(gnng])t% I13203 36 (m,
ro oxypen
21, fgzg)yll% e %&yé}%)éymﬁ/&g% bE) 6 %Bm Y75 (dd, 1H 3
—013p5uh'|1(B1118 Hz) 7 34 (dd 1H = 7.5 Hz, 1.8 Hz),
1H), 5.26 (brs,

NMR é}p,;v[sé 46y 5 pmn7b3 pm(b;[sH)zH)g 8629 235 2H)3|-7|)90 61, 2H,(5= 25 H2), 7.72 (s,

1H), 7]23 7.0 Hﬁ) al(ﬂ §§5H)41=7§§m( rl‘g{)Z‘E')e'JI & 73%73% éﬁ‘OJég'l; 3 Hz), 1.30

- L 78((m 1:;@) @&3 7098Hx),. 6Kbnpound (B-7) NVR ( DVBO- d6) 6

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), 7.33 (d, 1H, J =
Referenw@ Etz)mp]k 2% fstnthbis of (RS)-(B) 43202, 6-Ai@otd-4-{4H3-(A-&thyloxy-3-

methy?gutyét:%)miaggox@eggﬁ)(tMaZQE‘% (lg_alg@moyi}pg@ny&ﬁ 112q4)hy1a6c81'y11c acid
(B-12)1.20 -1.50 (m 4H), 0.90 (t, 3H, J = 7.0 Hz), 0.85 (t,

(RS athodSt Arp s ey Db by el Ay Wikipgal:2-ylamine
(A-12)1- et hyl oxy) - 2- net hyl oxyphenyl ]t hi azol - 2-yl car banoyl } ph

nyl ) - 2- msthylacr lic acid (B-8) (RS) -4-[3-(2,

NMR &ép?@tﬁwypm dpiA (d-18.hl Fok§ H2, fexentd, dtpherfy$ Hz), 7.20 (t, 1H, J =
7.5 HHN 380s; 21Y) 815 Brs, ), W76 - 4.84 (m, 1H), 3.64 (s, 3H), 3.30 - 3.42 (m,
2H), 1.50 - 1.80 (m, 6H), 0.92 - 1.02 (m, 6H)

Compound (B-13)
NMR (DMSO0-d6) & ppm: 13.00 (brs, 2H), 8.29 (s, 2H), 7.90 (d, 1H, J = 7.5 Hz), 7.72 (s,
1H), 7.23 - 7.44 (m, 3H), 4.65 - 4.72 (m, 1H), 3.62 (s, 3H), 3.27 (¢, 2H, J = 6.3 Hz), 1.78
- 1.90 (m, 1H), 1.60 - 74 (m, 4H), 1.30 - 1.40 (m, 1H), 1.11 (t, 3H, J = 6.9 Hz), 0.97 (4,
3H, J =6.3 Hz), 0.93 (d, 3H, J = 6.3 Hz)

Reference Example 13: Synthesis of (RS)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(2-
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NMR (CDC13) 5 ppm 7.73 (dd, 1H, J = 7.5 Hz, 1.8 Hz),

7.34 (dd, 1H J = 7.5 Hz, 1.8 Hz), 7.13 (t. 1H, J =
meth¥1-5-thippyloky DBop(y3)p hby]1]tbia261-bylsarbiid) oy o Eehyl)s 2- dédhylacrylic acid
(13- 60 (S. 3H, 3.22 - 3.38 (m 2H), 1.08 (t, 3H J =

0 Hz). 0.90 (s, 9H). Conmpound (B-8) NMR (DVBO d6) 6

ﬁﬁm 412:R8thyé5;-3 X Bhm e €hyd 81 - f)SopyZbﬁYPerQDpﬁéimyllﬁhaioFQ -ylamine (A-

7.5 Hz). 7.68 (s,1H), 7.40 (s, 1H), 7.29 (d
13) 7.6 Hz), 7.25 (t, 1H, J = 7.6 Hz), 440(s 1H) 361

NMR(@D@IH) 5Jp§m$07 Gq, (d2HH N} -775 Pﬂz‘?h 36- (§81ﬁsa 3H)g HJZ) 17520 (t, 1H, J =

(t |I_—? Ref ef ence
7.5 Ha), 759&{%15111)5 520 (brs 2H) 436 (d 1H, J = 6.9 Hz), 3.60 (s 3H) 3.15 - 3.34

(m, 2%1?*2% ;7)()52(2 82 q)}ﬂ' $HP! 96h - 41y, (Po2 181 BB 6l 1), 0.91 ¢, 3H, g
= 7.5 Hatpd 183 )Bﬂxhehqu.ﬁ Mzmzol - 2-yl car banoyl } phenyl ) - 2- et h

&Iacr li,ch.agid (B-9) (RS -4- [3-(2, 2- dinethyl- |
- ¥‘ S@p?@pyl ) - 2-nethyl oxyphenyl ]
NMRt(thSOI-db‘a -3/ bt 18.00( (%TSQQHNI\tRz()@(EB) B8P a] 1ﬁ 34= Mde) 7.70 (s,

1H), i@'}) J774_2Lém( @%m%s\,(ﬂ%fg?ﬁ_é% fgldzg,83 @Q <s,1%-1¥ %2% 3.27 %m 2H),
1.85 { 8. (meHH), 4. @(%%H)”I')M 3. 5%0(116 52H§3"(|) 96§§ 58,3 34388Hz) 0.88 (t,
3H, J|_125375|)zb(p ?g(d,g%l J fipHg d (B 9) NI\/R (DI\/ISOdG) 5

ppm 12.98 (brs, 1H), 8.28 (s, 2H), 7.92 (d, 1H, J =

7.5 Hz), 7.68 (s.,1H), 7.40 (s, 1H), 7.31 (d, 1H J =
Refergnée Ezz)lmp‘le 47: Bynthedis gf RS)-GE)re-(4-{4- [&dl(lmtylblﬂ)yprc&)yﬁ)lZ

methyphbyfiptind g yegrgmpy S/ piofoplipnsll g ifiglaquytic acid 8-

14) 9H) 23 Reference Exanple 10: Synthesis of

2 6-di chl
L B oR BRSO e e e Bl ilemjns (3119
NMRWEUTME}RSE))ﬂm tc7hzst|3|(dd(13Hl@)— 1.8 le 7. 8thz) |7)3?1 é%dlu-tlh,l] 521o |8 Hz, 7.8
X (0)¢ u
Hz), 7(é7§rahﬁ[lrfén?A 3 Wm %se@%ﬁsgy n 25D 7ﬁ5§dy4 2 tmy1H), 3.64 (s,
7 t _
3H), 3"@4 13'%57 (th, %@1)%@,3015)& 88 (rn 6}53) 'dzgs) ét %}1221 !877 qﬁ%)ﬂ.s%a 3H, J =
75H1>r|) 3.64 (s, 3H) 3. 19 : 3 36 (m 2H), 1.50 - 1.80

.98 6H) Co d (B-10) NMWR
‘?g“ﬂgg{‘%&)@sﬁ%pm 13. ogm(br?) 2H)npogn29((s )2H) 7.90

NMR (DMGtd6) sppm5 18L0P, (b¥s, 70H), 8.29 ($)2H)7.72809 - 77924(3n(m1) 7.72 (s, 1H),

7.40 (iHi;Héﬁ_‘g? 713%31%, %i'-if %4?7( n%.Gg}]_(ﬁn’(,S]d-_l)g?).@l gs ég‘l)g :Zh2ﬁéH§.30 (m, 3H),

1.69 (Re8H) enee -EBxagiing 6H); 092nthsHi § ©7.2 Hz), 0.86 (t, 3H, J = 7.2 Hz)
(RS)-(E)-3-(4-{4-[3-(1-butyl oxybutyl)-2-
nmet hyl oxyphenyl ] t hi azol - 2-yl car banoyl } - 2, 6- di chl or ophe
Refer8yde) EZaiBld1Yb 2GS ¥iHesi 06 RABE)I3LI2 6-dichloro-4- ﬂ4 [2- meth){loxy 3-(1-

penty%&mpgép}{gp (q:k;xyt:iﬂct )1/.?'1z%)f)ébyltcglganeoﬁ?;}t]glly%x%prgeesphyyl!iérylhaczamd (B-15)
(RS)-4-[2-methyloxy-3-(1-pentyloxypropyl)phenyllthiazol-2-ylamine (A-15)

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

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

3H), 3.23 - 3.37 (m, 2H), 1.22 - 1.86 (m, 8H), 0.98 (t, 3H, J = 7.2), 0.85 - 0.90 (m, 3H)
Compound (B-15)

NMR (DMSO-dé) & ppm: 13.00 (brs, 1H), 8.29 (s, 2H), 7.89 - 7.92 (m, 1H), 7.72 (s, 1H),

7.40 (s, 1H), 7.23 - 7.34 (m, 2H), 4.56 - 4.61 (m, 1H), 3.61 (s, 3H), 3.25 - 3.39 (m, 3H),

1.69 (s, 3H), 1.18 - 1.77 (m, 8H), 0.92 (t, 3H, J = 7.2 Hz), 0.85 (t, 3H, J = 7.2 Hz)
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NMR (CDC13) 6 ppm 7.74 (d, J = 7.5 Hz, 1H), 7.36 (d,
1H, J = 7.8 Hz), 7.20 (t, 1H, J = 7.5 Hz), 7.08 (s,
ReferbHye Hxabtpledres Sydthesid o6 TRS)-4E)F 8- (@8- dicHloro34-64-[$Snethyloxy-3-(1-

methési_%tg %me%gﬂiheég%gﬁﬁ&l] afi§l2 I\Xﬁf?@ (bﬁml}d)gl)ensrbp%met%ylacryhc acid

(B161301(brs 2H), 8.29 (s, 2H) 7.90 (d, 1H, J =

7.23 - 7.44 (m 3H), 4.65 - 472
EZH%“ d(¥(é§)(s 3H), 3.27 (t, 2H, J = 6.3 Hz), 1.30
NMR-(DME8- &ﬁmaﬁbiﬂ) 120983@ors OHY89.68) (s 51 R?“BQWME(EX&}@D' .72 (s, 1H),

nt hesi s
7.41 SRéfSyE)%g Z@Mnmiﬁm dr B3 24({57. (3 1H) 3. ﬁ)]tl(@,x&HB 3.16 (s, 3H), 0.87 -
1.792 putyl) - 2-met hyl oxyphenyl ] t hi azol - 2-yl car banoyl } p
eng?%I 2-methylacrylic acid (B-12)
(RS) -4-[3-(b-ethyl oxy 3 nmet hyl oxybut yl ) - 2-

Referrénreltceh Exg%}}@gelr’}yb]y EP g gE%g ag])broxposé 6]% Ppﬁecn?y(l:)}%)g

methﬁa)cryl?c ﬁﬁd(etthy]I.H!,) J = 7.5 Hz), 7.08 (S 1H), 5.15
2H) -484(m 1H), 3.64 (s, 3H), 3.30 -

[Che f?”rﬂ‘ Ia'2 150- 1.80 (m 6H), 0.92 - 1.02 (m
Conpound (B 13 I\/R (DI\/BO d6) 6 ppm .00 (brs,
NH28 29 (s, = 7.5 Hf), 7.%2 (s,

, 7%—7—-44( 4—65—4—;2( 306D

, |3H) Flgtit?p(tﬁ |— 6. 3Sdctmd,sted. 7% {Q@ (m
74 (m ., 1.30 - 140(m 1|—|)4 1.11 (t,

3H J:69Hz) 097(d 3H, J = 6.3 Hz), 0.93 (d,

3H, J = 6.3 Hz) Reference Exanple 13: ISynt hesi(s of24
dICh| ro-4- 2- met hyl oxy-3-( 2-
First %&%ﬁ(y%hﬁ?%&l S fﬁ?&?ﬁﬂ pralds Vd%il‘i)l car banoyl }
mmw&Z?‘a@?Lﬁfkaﬁﬂﬁgé (52%@' ) wﬁﬁdils%,))lved in acetone (640 mL), and a
e 0X

48% W’dﬁ%% P‘)‘pﬁfé’rﬁ"ﬁ wpaib% ) wps ﬁéded\ follgyeNNsY stirring at
0°C. (&@%ﬁ)m 811?95@ (3% g)4a<£1gsou% "sl’olu]tlon Zl&) #@ g@ écpdicﬁ;dmse thereto,

the m5xt20'e ssti forjr 398n r(;uteg_l—landj m:etbygad:-w ate3(260 E), and water (200
("10Eit { m

mL) Vgé_ll)e a£&eh5£ﬂ§g{v§cﬁ8§%?% g)g)'_forgl l%)Lg 6%5200%335%1{atu§?_1 cuj)rous oxide

(2¢g) wa§ agdetd) followed KydstiBting Jor=2 thotirsiz) The npattich §Bulidh was

extra#wgs&%gs%lfgﬂe(%a&g %ld&g)lrlg?&% (-(og mnﬁlbromfltég)ra_p%gp t4>20bta1n

methyIniE) 3H{4-bford 8- Z,Gizlac}ﬂlbk‘opheﬂy@alrﬂéie (43. ?@()5(9512/19359]: (B 204-bromo-
S

2,6- d1fh§)4‘oph(gr§§) 1‘1:!3'132%](48@ @6“”(1%1 d19§glve31 in Qgcbquggnet]@ar% ary ozone gas
was idtloddced Bt 709C) an@ Bdné dxidikhtidn War Jerffdmed. 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 g).
NMR (CDCls) & ppm: 10.42 (s, 1H), 7.58 (s, 2H)

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-
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Ref erence Exanple 14: Synthesis of
(RS)-(E)-3-(4-{4-[3-(1-butyl oxypropyl)-2-
methfeichylaox y@heEnglg) t hi azol - 2-yl car banoyl } - 2, 6-di chl or ophe

t.hylacrylic acid (B- 14)
Mel“(‘%zé%"lﬂt n% - but yl oxypr opyl ) - 2- met hyl oxyphenyl ] t hi azol

NMR- (Eﬂ(blamrtﬁnﬁAs' 54)(s, DR 1.6PCI 31HP 40991( 7213300 HE) 1376 (s, 3H),
8 Hr), 7.36 (dd, 1R T8t 7.8 to).
133(7 iH clt—’@rHZb ='7.8 Hz), 7.07 (s 1H). 5.39 (brs,
4.58 - 4.62 (m 1H), 3.64 (s, 3H), 3.24 - 3.37
&IZ "2H), 1.30 - 1.86 (m 6H), 0.98 (t, 3H, J = 7.5
[0019 o 89 (t, 3H J = 7.5 Hz) Conpound (B-14) NMR

Exa ?%/?O d%ﬁrﬁ)h%m;' of]<§8Q%)(1£‘g2§ 6- d%):_ﬂllar? Szalqg)sfne%h}_%lgx 33(%3;1
methyloxy Béﬁtyl)@}ﬁ?'lyl]tma&&l emlcdidamaylphens]) - 3 ethlR@ylic acid (C-1A)
and (%}?Q)Bg@:ﬁg@c?hﬁ%}_g)??({%’I%%ﬂ%iqx]yséﬁl:jneith;i?&g]]ff?wﬁhgny%ﬁhlazol2

ylcariieh ey @phenyix-2rpk ehyllberyBerddig $Cs1 Bf

é':@) Sﬁ@&%ﬁd{%‘ﬁﬁ Ogh%{f* % meéglﬂoxz :{/Tltc g{%hﬁ%&g%gé@@hgnﬁ]thiazol-%

ylcarbé?ﬁbmbﬁ@ﬁﬂb 'ZCm@%yqaéx@‘hl:std (B-1) obtalned in Referf ce Example 1 was
-4-[ 2- et hyl pentyloxypropy Tt hi azo

separpt by A e cehlrns) J (reg@ixtesyd erasismark max(tcfactlmeld ky DAICEL
(as arT el]utgsm%_golvzwé3 Eﬁﬁl)lxe(g ﬂgeﬁggf B%Jﬂ?n&rlilﬁblwggé%gng t§1ﬂ1tgr})acetlc acid)

1T =
was tQH})tam dgoptidald ative tbfp,poan640( BA) aBipn Gtadlly &tﬁv?e compound
(casfm 2, 122 - 186 (m 8M), 0.98 (t. 3H I =7 2),
270.90 (m 3H) Conpound (B-15) NMVR ( DVBO-d6) 6
Ppticall 206ive kompolidd, ((B1RY (s, 2H), 7.89 - 7. 9(2 (m Y
K 7.72 (s eH), 7.40 (s, 1H), 7.23 - 7.34 (m 2H),
Meltigg pioint: i%g ‘i 3.61 (s, 3H), 3.25 - 3.39 (m

NMR$HMson&5$ f5m: 321)99 (1>r§-81H) 18.29 (é mHBH.91 WRAH I =31 Hz, 7.2
7 FE 25 Reference

Hz), 7E;% |g{h§45§¢ﬂﬂgsgg bp Hz) 724' 7.33 (m, 2H), 4.55 - 4.60 (m, 1H), 3.62
(s, 3H()R§)h16|((5) 3?1)(26@ (g| Qﬁb Of 954- 1{69[(1% 'I@H)Yb@sy &8¢ ¥, 3,

| car bano

met oXy N&ﬁg ]thiazo
Optlcnbwla}mz ﬁBﬁr@/d%giqeyas é o« (IBOQ_(B)%C@hpound (B- 16)

brs 2 9.29 (s, 1H),
.855%%99 °§1P?@|§{“ (};2’7@3 ( H)7.41 (s,( 1H), 7.24
Meltingmw:(lﬁxl‘m‘l)ﬁl 4,53 - 4, 57 (m 1H) 3 61 (s, 3H),
1.7

NMR RO e) 8 Bumy b9 w3e, (b Rad 0T GREGHERG P S 10z, 7.2
Hz), T y| 56), yi.4 T (GCiH, @&hyb H#) 7[ﬂ1em33admfmm 85 151160 (m, 1H), 3.62
(s, 3}6,'\'5'.2161(s,13Hl)'!o1.69 (s, 8H), 1.25 - 1.69 (m, 10H), 0.83 - 0.87 (m, 3H)
Optical rotation: -25.6 degrees (DMSO, ¢ = 1.000, 25°C)

Example 2 Synthesis of (R)-(E)-3-(2,6-dichloro-4-{4-[3-(1-hexyloxyethyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyl}phenyl)-2-methylacrylic acid (C-3A) and (S)-(-
)-(E)-3-(2,6-dichloro-4-{4-[3-(1-hexyloxyethyl)-2-methyloxyphenyllthiazol-2-
ylcarbamoyl}phenyl)-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-{4-[3-(1-hexyloxyethyl)-2-methyloxyphenyllthiazol-2-ylcarbamoyl}phenyl)-
2-methylacrylic acid (B-3) obtained in Referénce Example 3.

Optically active compound (C-3A)
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Et B 1l First step g I/ | Second step BI/ Me 5 6 4
First step: Synthesis of
Meltidghyodnt-18396141°€hl or obenzal dehyde (6)

NI BRI G 2 S 3HS, Ao el ol B A Wud5ng di 70

Hz), $.gI2L(tsj DHé(’?LBG -mL20 (@S (2%123531&;:26 (ftpuHo\aed 7}:5/1{&0!482@ 8H, J = 6.3 Hz),
. sodiumanitrit ueous sol utl on
3.62 (s30Tl 915, 0% ), PG b D &P p 50,87 (m, 310
OptidaPhroBRof+AY 88zrea8dDIMBSOY E AL 0Bl 2887 ()200 nl), and
water (200 nl) were added fol l'owed by stirring for 1

RogicallxtactiyermomenmyardatCrB8) cuprous oxide (2 g) was
f by stirring for 2 hours. The reaction
Nkﬂmg%qﬁgntdpgzsmgg%racted with ethyl acetate, and
NMRUIM 8 Dedié)oy ppoi: d@rﬂ’bﬁhnsrrﬂiﬂd,g&i ApHy, BH),obﬁal(dd et Hy# 1.8 Hz, 7.5

0. {53 SRR 2 SR ) B e 3o e, s - 0.1

3.62 (431D, g)16/a3. 3d|(ﬁSCﬂHlX3d a;m(sjlaHDI armreursan(en BRIrHPR 2082 0.87 (m, 3H)

was i ngroduced 70C, o) oxi di zati on was
Optl“%ilrf)ﬁ’rt ‘P%élegﬁeees poﬁ %gﬁit %r{fl)vvas added
di methyl sulfide (40 nmL), and this was extracted with
ethyl acetate to obtain
ExamplpBonp- QYBt}kﬁstﬂwPﬁ)&dﬂgblzal dehyde (6, 37.2 g). NMR
(CDC13) 8 ppm 10.42 (s, 1H), 7.58 (s, 2H) Second
step: Synhtesis of ethyl
(E)-3-(4-brono-2, 6-di chl orophenyl ) -2-net hyl acryl ate
(4) Triethyl phosphonopropionate (26.3 g) was di ssol ved
in THE (150 m.), a THE solution of sodium hydride
(6.3 g), and 4-brono-2, 6-di chl orobenzal dehyde (6, 20
g) obtained in the first step was added dropw se, and
the m xture was stirred for 2 hours. The reaction
solution was extracted with ethyl acetate, and
purified by colum chronmat ography to obtain ethyl
(E)-3-(4-brono- 2, 6-di chl orophenyl)-2 26 met hyl acryl ate
(6, 21.2 g). Melting point: 32C NVR (CDC13) 6 ppm
7.52 (s, 2H), 7.35 (s, 1H), 4.28 (q, 2H, J = 7.0 Hz),
1.76 (s, 3H), 1.33 (t, 3H, J =7.0 Hz) [0019]
Exanpl e 1 Synthesis of
(R -(E)-3-(2,6-dichloro-4-{4-]2-net hyl oxy-3-(1-
nmet hyl oxyhept yl ) phenyl ]t hi azol - 2- yl car banoyl } phenyl ) - 2
-met hylacrylic acid (G 1A) and
(S)-(E)-3-(2, 6-dichloro-4-{4-[2-nmet hyl oxy-3-(1-nethyl o
xyhept yl ) phenyl ]t hi azol - 2-
yl car banoyl } phenyl ) - 2-net hyl acrylic acid (C 1B)
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(RS)-(B)-3-(2,
6-di chl oro-4-{4-[ 2- net hyl oxy- 3- (1- net hyl oxyhexyl ) pheny

[Cheh]ddlifazalit216ly| car banoyl } phenyl ) - 2-net hyl acrylic acid

Me

H,N
EtO

Fourtﬁ‘%ge?r ding to th

Me

HO

(B-1) obtained in Reference Exanple 1 was separated
by HPLC col um QIR®RBS registered trademark) Mel
manuf act yr erby DRHCEHF (as an el uting sgd vent pmso
ent of BEEWnitrile, wat end KOH
ICQYME Bizbtdhtep Was t o obt ai Ra~ Gt i 8alhy step
active cgnpound (G 1A) alpld an optisgdllyyactive

pournd @ C 1B). Opti cal ac e O‘ﬁpound (G IA
Mel tihg point: 162-164C NI\/R (DVS®d6) "6 ppm 12.99
(brs, 1H), 8.29 (g f@pc7 91 (dd, 1H, J = 2.1 Hz, 7.2

Hz), 7.72 (s, 1H) , 1H J:1.5 Hz), 7.24 -
7.33 (m 2H), 53 4. 60 3.62 (s, 3H), 3.16
(s, 3H), 1.69 (s éﬂf\ﬁ/? - 169 (m 10H). 0.83 -

0.87 (m 3H) Opticajl, rogation: +25.6 degrees (i
= 1. 000, 25CBr thlca Oy(a\ctlve conmpound (C- 1]
Mel ting nt: 161- 164d°NVR ( DVMSO d6) 5 I® 99

(brs, Qo (s T@Histeg 91 (dd, 1H, J

Hz, 7.2
41 (d, 1H J = 1.5s ),0%4 .
: iﬁfm455-460 L N . 3.16
(s, 3&), 69 (s, 3H) 125- 169(m11lOH}" .83 -
0.87 (m 3H) Optical rotation: -25.6 degrees (DI\/ISO, c
= 1.000, 25C) Exanple 2 Synt hes(PhO)fP(O)CI/Et;N/AcOEt
(R-(E)-3-(2,6-dichloro-4-{4-[3-(1-hegyl oxyephyl) - 2-
nmet hyl oxyphenyl ] t hi azol - 2- yl car banoyl }ph | )- 2- met hyl
gcrylic acid (C 3A) and (S - (- Ny TOEt
)l\ E)-3-(2, 6-dichl orq-8-{4-[3-(HO ysMeyl ) - 2-met h
phenyl ] thiazol 12-/>—NH2
I car banoyl } phe ~2-Net hyl acryl i€ acild (C 3B)
met hod asmﬁ.g lpel an
cally actiyg Mend (C-3A) and an opticallly
actlvé'| =@M¢ \were synthesized from
(RS)-(E)-3-(2,9¢- dHchl oro-4-{4-
[ 3- (1- hexyl oxyet hyl ) - 2 et hyI@xyhhenyI ]t hiazol - 2-yl car
banoyl } phenyl ) - 2-net hyl c acid (B-3) obtained in
Ref erence Exg n eq 3. yaEtti ve conpound (C- 3A)
( DVS@NNOHaqppm  12. 97

(brs, ) (s, 190 (dd, IFMF-BtOH 1.8 Hz, 7.5
Hz), 7 1H) 07.35 - 7 40 (M 20 £o26 (t, 1H J

'Hz(q, 1H, J = 6.3 Hz), 3.62 (s, 3H),
. s 169(s, 3H), 1.18 - 1.51 (m
11H), 0.8H- 0. 87H%‘ﬁq 3H) Optical rotaion +4.5
degrees (DMSO, c = 1.0@{, Optically active

conmpound ( C 3B) l\/bl ti 142- 145C
OH
cl (EtO),P(O)CH(CH,)CO,Et ¢l a
LiOH H,OTHF N “OEt
cl A step HO cl Me
O 45 ° 13
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NVR (DVSO- 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
F1rst-st3p @erﬂﬂibsiéhl)f (SY-128-Ktomd-B; md tlsy1dx yp Hedlyl) b pB2né-q ; 011(8)

Undec-g‘oorgll_ﬁem grfgurse', %2%1\(1’[%%1aniﬂ§F ngzorE)?%B]g{ﬂh Q_ﬁd&eg to an R-CBS

1M téathé ablutdm{ianmid. 51d8dmerso- (zamylsxy-p}ﬂe ep&®ko-1-one (7, 13

Exa Ie 3 nt hesis of (C 1B 8 Chemi cal orrrula 16]
g) war.adasdyend the| mintprep ag spirr ows| udMeshpnel ‘Kmadﬂed a
solve%al‘:s,' J1§E111§H%@f MR PRCQRH S ®Rs %r@ﬁ@b%@hrom%grlpﬁ to obtain
DT -Pr Mew ~ONe 50

(S)- 1®E/é>r¢mor2rnset ylmhe%b heytaowel vk (§,9)2-86/8, Y18 75%6)) | |

IE NNH2 S HO |
Optlcﬁ%@f’wg‘; 9% G %H{zé\g%%ﬁ(ﬁ‘@iisc ‘Folur?fﬁ%t gp OVve Fifth
NMRSICIpCls M8 h: @8 (BH, M, = 6.8 BzDR.2 - 1.6 (8H, m), 1.74 (2H, m), 2.09
(1H, brs), 3.88 (3H, s), 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 (S)-1-bromo-2-methyloxy-3-(1-methyloxyheptyl)benzene (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 (S)-1-bromo-2-methyloxy-3-(1-methyloxyheptyl)benzene (9,
8.77 g, 83%).

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

NMR (CDCls) & ppm: 0.87 (3H, t, J = 6.8 Hz), 1.2 - 1.5 (8H, m), 1.5 - 1.8 (2H, m), 3.22
(3H, s), 3.85 (3H, s), 4.51 (1H, m), 7.02 (1H, t, J = 7.8 Hz), 7.33 (1H, dd, J = 7.8 Hz, J
= 1.7 Hz), 7.46 (1H, dd, J = 7.9 Hz, J = 1.7 Hz)

Third step: Synthesis of (S)-2-chloro-1-(2-methyloxy-3-(1-
methyloxyheptyl)phenyl)ethanone (11)

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

NMR (CDCl3) & ppm: 0.87 (3H, t, J = 6.8 Hz), 1.2 - 1.82 (10H, m), 3.22 (3H, s), 3.78
(3H, s), 4.53 (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, = 7.7 Hz, J = 1.8Hz)

Fourth step: Synthesis of (8)-4-(2-methyloxy-3-(1-methyloxyheptyl)phenyl)thiazole-2-
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/>N1 [/ Me 4NNaCHag. N O THF-EtOH Owe Sixth step
M (S) Ok '"H14 A 0 ST \ OH ~>NNOd M Ow M
amin¢$)2)O 'H C1 B d (EtO2P(OCH CH3)COREt O O \ CHO

(S)'Z'ggfqg‘H%z' ﬂfﬁlﬁyggtye{'? W%&y&%g?q)phenyl)ethangne (11) o?)talned in

the tKiBllstef JralrdiBsviZedrih Byh ol EBE Y1), haraRe (1: 49%) w83 added, and the
Under roon1te erature, a 1M borane THE sol ufion (48

mixtype)w g stigtafedt {90 Snfor-SCpaursy MK aeinn wathutelaang apd purification
by sﬂ'f’é—a) geljﬁll(rgnﬁrtgé'%p%yrﬁ?gﬁﬂlea)(gpqe@yﬁl)e'E'ﬁﬁt)%]? dr.one (7, 13
was added m xture was stirre or 1 hour

meth sherty \ade natiteihzole-2 st inerftl 204224, stield 320bf f, and

du ro t hynto obtaln
ontich Lo REAL 51RO P A B O
NMR IDMSOgds )\i phui: D5B4) (3FOpt, idcale. 5 Blzat i.an: 1.548HT m)o 165 1.8 (2H, m),

3.13 (%igf(;e%ﬁ%?ﬁlﬁ,jé%}ﬁgo% P LR §’80,ch§ng LIPS t. T = 7.6

Hz), Tr)zz (ZHoad (IJ:H7 50HS) J =32. 68H£)3H 8B11HA4487J ElH4 11, J=7.20@Hz)
7.37 (1H, dd, J = 7.9 H

J

Resul&s gf Pﬁﬂ"de?Xﬂ?y( ‘i‘EFraﬂﬂonﬁre shoynin Fig. 1 and; Taple. Second
step: Synthesis of
(S) - 1- brono-2-net hyl oxy- 3- (1- net hyl oxyheptyl ) benzene
(9) " (S)-1-(3-brono-2-net hyl oxyphenyl ) hept anes- 1- ol
(8, 10 g) obtained in the first step was dissolved in
DMSO (42.1 nl), a 50% KOH aqueous solution (4.21 nl),
and nethane iodide (3.1 nL) were added, and the
m xture was stirred for 4 hours. The reaction
sol ution was extracted with isopropyl ether, and
purified by silica gel
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chr omat ogr aphy to obtain
(S)-1-brono-2- et hyl oxy- 3- (1- et hyl oxyheptyl ) benzene
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32%pos219)

ptigagh r

bt aty on:

-54.8 0.9 degrees

C 3703890

+5;1¢§L4

I\IIV§ ( DN

BO- d6) 8 ppm 0.84 (3H,

‘H2§Q§ﬁ¥

M, 1.5 - 1.8 (2H, m,

@8’312§H

S ?.74 7

3 65893 o

454 (1H, ), 6.99 (2H,
t, J =7.6 Hz), 7.22

| 2534497

5 Hi4 J

230 H

Z), 7.81 (1H, dd, J =

P5622.

Hebs R

esubissS 0

f powder X-ray

t hBBERY §

> Shewn

n klgg.

1 and Table. 31 [Table

247782

594

5

2.39845

8.53

7.2

2.35294

15.8

133

2.30387

544

46

2.27693

6.48

55

Diffraction angle of main peak: 20 = 10.33, 17.7, 18.2, 18.5, and 23.1 degrees

Fifth step: Synthesis of ethyl (S)-(E)-3-(2,6-dichloro-4-(4-(2-methyloxy-3-(1-
methyloxyheptyl)phenylthiazol-2-ylcarbamoyl)phenyl)-2-methylacrylate (14)
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2 8 d value intensity relative intensity 10.332
8.55452 59.8 50.4 10.843 8.1527 22.5 18.9 11.371
(E)-3,b: dithbotoi4t (D ethyldRy @4 Borly13h3831p2dpH) Bénbic 48id6A3, B.82 &) obtained

14. 4 6,12951 10.7 9
BRI E G R
acid chl30888 (8 gZ%tﬁét}@laﬁuﬁe (4.2.46p worf hd8d44dnd (§)447(2 -methyloxy-3-
9 4.86/78 28.8 18.515 4.78822 119 10
(- me{gyl%?ghﬂp g@é@ ﬁtlmzs?le -pwnying (2% 2 bapinegd i, t@e third step was

adde(%]angii%xejm%}gtgl%g vi*cgs §t1§reﬁ at%ﬁ%g%@%%gg%%ﬁ&@& The reaction

solutipy vmsrestraasaglswatt@setgayl acetage Ang, aftpg@RLifdAtPnI¢f dlica gel

gl SAFE0H AR Rl 5 SERH Pyhy S0

methPloxPREp tF1)Hheagl) tisiaGolt 2- ylea&baﬁﬂoys)pz@&_s;l)?z518et&ypacr217at2684 7.0 g,
1d§ ;@785 17,9 15 27.802 3.20621 8.34 7 28.719 3.10589

yield y3 L3046 2. 89516 5.89 5 32.688 2.73725 6. 74

Optichl YotaBibn0044.2 166648 gted4 (GHCls, ¢ = 1.040, 21°C)

NMR (CDCls) & ppm: 0.88 (8H, t, J = 6.5 Hz), 1.2 - 1.8 (10H, m), 1.37 (83H, t, J = 7.1
Hz), 1.77 (3H, d, J = 1.4 Hz), 3.23 (3H, s), 3.59 (3H, s), 4.31 (2H, q, J = 7.1Hz), 4.56
(1H, m), 7.15 (1H, t, J = 7.6Hz), 7.35 (1H, dd, J = 7.6Hz, J = 1.7Hz), 7.41 (1H, 4, J =
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 (S)-(E)-3-(2,6-dichloro-4-(4-(2-methyloxy-3-(1-
methyloxyheptyl)phenyl)thiazol-2-ylcarbamoyl)phenyl)-2-methylacrylic acid (C-1B)
Ethyl (S)-(E)-3-(2,6-dichloro-4-(4-(2-methyloxy-3-(1-methyloxyheptyl)phenyl)thiazol-2-
ylcarbamoyl)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 aqueous
solution (13.5 mL) was added, and the mixture was stirred at room temperature for 2
hours. The reaction solution was neutralized with hydrochloric acid, and extracted
with ethyl acetate. The extraction residue was recrystallized with methanol to
obtain (S)-(E)-3-(2,6-dichloro-4-(4-(2-methyloxy-3-(1-methyloxyheptyl) phenyl)thiazol-
2-ylcarbamoyl)phenyl)-2-methylacrylic acid (C-1B, 5.8 g, yield 88%).

Optical rotation: -33.3 + 0.6 degrees (CHCl3, ¢ = 1.067, 21°C)

NMR (CDCls) & ppm: 0.86 (3H, t, J = 6.7 Hz), 1.22 - 1.82 (10H, m), 1.86 (3H, d, J = 1.2
Hz), 3.27 (38H, 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 = 7.9 Hz, J = 1.8 Hz), 7.52 (1H, dd, J = 7.5 Hz, J = 1.7 Hz), 7.41 (1H, d, J =
1.4 Hz), 8.32 (2H, s), 13.3 (2H, brs)

Results of powder X-ray deffraction are shown in Fig. 2.

Deffracton angle of main peak 26 = 4.2, 6.4, 12.3, 13.2, 23.6, 23.8, and 24.7 degrees

A step: Synthesis of (E)-3,5-dichloro-4-(2-ethyloxycarbonylphenylpropyl)benzoic acid
(13)

Triethylphosphonopropionate (4.5 g) was dissolved in THF (15 mL), sodium hydride
(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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34.988 2.5624 6.58 5.5 35.352 2.53689 5.72 4.8
36.223 2.47782 5.94 5 37.466 2.39845 8.53 7.2 38.218
acid 3. B2 THE 810LthI3, add.t06mikt3EB3REs Fubthed . sBirrd® fgl45 hour and 20
5.5 Di.ffraction angle of majn peak:

minufy’ 3 3 e e tionsohrlion Whe SaTERGON vl GHREsACeRR & jondh apolvent was
d1st11@6’16ﬂ33§1tﬂ eptve%}h;)ﬁlncludmg a welght of the solvent became 11.7 g. The
-3-(2, 6-di chl oro-4- 34- 2- et hyl oxy- 3-(1-
PreCIPﬂéﬁﬁﬂ W;?F?ép'(fw fibseed ity pnd2vashedywithrbmingd pplveny of ethyl acetate
and n H@ﬁt@ﬁleqqr )ﬂ)act)%bQ&ﬂl) 3 %ﬁ) 3 5-dichloro-4-(2-
-3, 5-di chl oro-4-(2-et onxycarbonyIphenylpropyl)ben
ethyl@@f‘?@rb@mdpbmylpsol&@lgf)nmbt adiddd3, B98tde fol | owi ng A
L solved in ethyl acetate (40 ni),

hﬁﬂnﬁ% é%%?ypﬁgsphorlc acid chloride (3 g), and
NMRt(CiDéIlmyBamrmes 07%.(2 2iH), et és,atkded,. 3a6¢ 2H, J = 7.0 Hz), 1.79 (s, 3H),
1.38 (% S fg;‘ y! oxy-3-

1zﬁeghyl fept yl ) phenyl ) t hi azol e-2-anine (12, 4 g)
Resuledaf ppRddénXthg ddTiradtisheiReWdswrAddeds. sand the mxture

was stirred at roomtenperature for 6 hours. The

reaction solution was extracted with ethyl acetate

and, after purification of silica gel chromatography,

ethyl (S)-(E)-3-(2,6-dichloro-4-(4-(2-nethyl oxy-3-(1-

nmet hyl oxyhept yl ) phenyl )t hi azol - 2- yl car banoyl ) phenyl ) -2

-met hylacrylate (14, 7.0 g, yield 95% was obtai ned.

Optical rotation: -24.1 0.6 degrees (CHC13, c =

1. 040, 21C) NWR (CDC13) S ppm 0.88 (3H, t, J = 6.5

Hz), 1.2 - 1.8 (10H, m, 1.37 (3H, t, J = 7.1 Hz),

1.77 (3H, d, J = 1.4 Hz), 3.23 (3H, s), 3.59 (3H, s),

4.31 (2H, q, J = 7.1Hz), 4.56 (1H m), 7.15 (1H t, J
= 7.6Hz), 7.35 (1H, dd, J = 7.6Hz, J = 1.7Hz), 7.41
(1H, d, J = 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
(S)-(E)-3-(2,6-dichloro-4-(4-(2-nethyl oxy-3-(1-

nmet hyl oxyhept yl ) phenyl )t hi azol - 2- yl car banoyl ) phenyl ) -2
-met hylacrylic acid (G 1B) Ethyl

(S)-(E)-3-(2, 6-di chl oro-4-(4-(2-nmethyl oxy-3-(1-nethylo
xyhept yl ) phenyl )t hi azol - 2-

yl car banoyl ) phenyl ) - 2- et hyl acrylate (14, 6.76 Q)
obtained in the fifth step was dissolved in THE (20
m.) and ethanol (20 nlL), a 4 nol/L sodi um hydroxi de
aqueous solution (13.5 nL) was added, and the m xture
was stirred at roomtenperature for 2 hours. The
reaction solution was neutralized with hydrochloric
acid, and extracted wth ethyl acetate. The
extraction residue was recrystallized with nethanol to
obtain

(S)-(E)-3-(2, 6-di chl oro-4-(4-(2-methyl oxy-3-(1-nmethylo
xyhept yl ) phenyl )t hi azol -

2-yl car banoyl ) phenyl )-2-nmethylacrylic acid (C 1B, 5.8
g, yield 88%.
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Optical rotation: -33.3 0.6

1.067, 21C) NMR (CDC13) S ppm 0.86 (3H, t

[TableRl, 1.22 - 1.82 (10H, m), 1.

3.27 (3H, s), 3.54 (3H s), 4.61 (1H m, 7.
J

degrees (CHC13, c =

o 1§ file [nbiehitl i, 7
87081 | 710e9%8 |3 5631 4 1943 g
18/78) |RSA00%% |of G wder XS ay

J=6.7
86 (3H, d, J = 1.2 Hz),
25 (1H, t,
43 (1H, dd, J = 7.9 Hz,

= 7.5 H, J =1.7 Hz),
32 (2H, s), 13. 3 (2H,
deffraction are shown in

16:257. |2.5.48@85 rlactian angl eowmf

ai n peak 20 = 4.2, 6.4,

149,853, U239 43. 68423 8, 145d

P4.7 degrees A step:

19968 Nes)laoef 18.8

22,076, i- Hﬂ ‘igé (4;:" iyt o

ycar bonyl phenyl propyl ) ben

faYad
T

24463 | 363513 | A29nE| (1802 )

honopr opi onate (4.5 Q)
sodi um hydride (1.59 Q)

2480 addS87ehder 30de- c00P3.NQ,

and the m xture was

30 nbBUt €S. 17D

t he sol uti on was added a

2685 Ut|| Gmasdi 4i nedaby | di S0l v

ng

c 33 acid (3.9 g) in THE

further stirred for 1
eacti on sol uti on was

27’152@-d| g%%gp 4- fg@grry -beﬁzm
2] o] ‘”3 Pes| THE ro
3 a\n acetat e

and a sol vent was

3BTt || 12SH3% f uﬁ@ﬁl wSiSght |
3382vent2.7B8eSane 1037 ¢. BHe

i ncluding a wei ght of the
recipitated crystal was

3pbBht €r @eogds || angdewashetba t

h a m xed sol vent of ethyl

3@Qgta[gﬁay¥i n- gggtaje bk
38 122 I 2587 0T 58~ L £7 404

(gL

2) to obtain 3

benzoic acid (13, 3.98

(CDC13) 5 ppm 8.07 (s,
2H, J = 7.0 Hz), 1.79 (s,

_In
U Ity 1
i%%%ﬂ ;myﬂ J5CR
B |7 287008 | 10814 22103,

3&398. | 233593t SA1 J

) Results of poweder

39028ay| @sbfgsagti @b ar e stgmwn
O d value intensity relative
56.3 44.3 10.78 8.20055 6.2
100 19.185 4.62239 18.4 14.
18.8 22.076 4.02312 4.88 3.

in Fig. 3. 34 [Table 2] 2
intensity 8.108 10.8953

4.9 16.257 5.44785 127

5 19.968 4.44294 23.9

8 24.463 3.63573 12.9

10,2 24.8Q1 3.587Q3 30.1 23.7

Diffraction angle of main peak: 206 = 8.1, 16.3, 19.2, 20.0, 24.8, and 39.0 degrees

Example 4: Synthesis of (C-3B)
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26. 232 3.39442 15.5 12.2 26.63 3. 34461 6.88 5.4

27.294 3.26469 8.86 7 27.871 3.19848 4.55 3.6 30.918
[CheRi2B9Smt10P7}4 31.317 2.85387 10.5 8.3 32.152

2.78163 10.3 8.1 32.84 2.72495 15.6 12.3 34.166
2.62214 R€ 2.8 35.122 2. aHegH 12 ¢ 3rl  36. 042

48989 Iu :3 7 .1 2. Bs 13 0.3 38.508
3359 4 028 5 19~ Jome f f r acti on
e TSP peaks”2@ne Sechnd &6n 3, (S1g 20.0, 24.8,

and 39. 0 degrees Cltxagpmpl e 4: Synt h¥€i & o C-3B) 35
[Xthemi cal fornulMe1%] R-CBS n-Hexyl -1 Br < THF DMSO
Bs Tol uene Br KOH -,OM OWe First step Ove SecM¥ad
step(S),O(S)OHlve ~H\-~ Me OMe H 16 18 M 17

" PrvgCl THE G S 2) Me~NNOMe S| />NH, NCO
%NHZC]\/E 10 ) Ove EtOH (g) O Third gtep ne HO
T g? 3

2) ngt/BN@tep Me H Me 20 I\/E N/>_NH2
Cl\/J%O HZNLNHZ om
e
10 S) OMe EtOH ) .o

Q) -
Third step Me "H \_\_\' Fourth step Me H LL\\

(PhO),P(O)CI/Et;N/AcOEt

cl o ci 0
Ny TOEt s Xr” OEt
HO ci™Me cMe 4NNaOHag.
(o) 13 THF-EtOH
Fifth step Sixth step

Cl 0

First step: Synthesis of (S)-1-(3-bromo-2-methyloxyphenylethane-1-01 (17)

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

Optical rotation: -23.5 + 0.6 degrees (CHCl3, ¢ = 1.050, 21°C)

NMR (CDCls) & ppm: 1.49 (3H, d, J = 6.6 Hz), 2.33 (1H, brs), 3.88 (3H, s), 5.19 (1H, q,
J=6.4Hz),7.01 (1H, t, J = 7.9 Hz), 7.40 (1H, dd, J = 7.7 Hz, J = 1.1 Hz), 7.46 (1H,
dd, J =8.0 Hz, J = 1.4 Hz)
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(PhO2P(OCI/Et3NNACCEt C 0O 0O Ilzz ORS OR HO/
c Me />NH Me 4NNaOHag. 0 13 NCl THF-EtOH 0 Owe
Secorﬁi Xteh) Syaphedts bf (S)S1&Rond)3-Q MExy]ngétl'M:'l) 2GhethyPotyHadzene (18)

Us1ng3)t7h? ﬁgg}lesms{.\ﬁeod as 81Vet o(f§)he second ste':p ofgﬁxampll:e ESSEhe coxgpound (18)

was dbvhinkd(Bohl tHBcotn pRUAY (107 Yarhesield ef bane- | - ol (17)
_Using the sane nmethod as that of the first step of
ptw@iaﬂgﬂteors 2918+ Onperness (CAClnes= 1088%i He® from t he

t lyd- t | 4
MRS 1) 1K U o ke e 1 R 3 o

pm
Hz), 1. 549(2@3;41) 329 (2H gmg, Bi8p, (34, 3&; m(lﬁr g) J 363@%}@;# 02(1H, t, J =

718l 390y Hh 0% S Pl g e 170
= 8.0 Hz, = 1.4 Hz) 36 Second step: Synt hesi s

Thlrfa@&% ?H%aepsa%aﬂﬁ% S EL NS ot op

methsatoxl;‘zpaan&let}ﬁaz&lhez amipeuse) (18) was obt ained fromthe

Usingg ggll:l]]g rB(]ej gnatl & SOEB? (y%_tegogglﬁ : Ot at gmn und (19)

was (ﬁ)tQH{Ed Qoﬁitﬂe%ﬂmﬁoun]d (:186 &mkueﬁtlg ar%c&r(ﬂngQU thmsaﬁlje method as

that gf@se 03FFh §t)ep 4hersor(nPHuna (20) wap Obtﬂzl)ed 7.02 (1H, t, J

), 7.39 (1H, dd, J:78Hz J = 1.7 H),
C"mp"%@@lﬂz dd, J = 7.9 Hz, J = 1.7 HZ) Third step and
NMRf @D €h) $tgpn: @)SHt(ISéhtch:f 9 Hz), .4 (6H, m), 1.45 (3H, d, J = 6.6 Hz),

6. 1 2-1

1.55 @hx;f} g%%ﬁ%g{;l | azéarl—Y % grﬁ 2H,7g), 480 (1H, q, J = 6.4 Hz), 7.24
(1H, t, J = 7.8Hz), 752(1H dd, J=7.7Hz, J = 1.8 Hz), 7.65 (1H, dd, J = 7.7 Hz, J =
1.8 Hz)

Compound (20)

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

NMR (CDCls) & ppm: 0.84 (3H, t, J = 7.0 Hz), 1.2 - 1.3 (6H, m), 1.35 (3H, d, J = 6.5
Hz), 1.48 (2H, m), 3.25 (2H, m), 3.61 (3H, s), 4.78 (1H, q, 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.

37



Usi ng the sane nethod as that of the fourth step of

Exanpl e 3, the conmpound (19) was obtained fromthe
[Table®ipound (18), subsequently according to the sane
nmet hod as that of the fourth step, the conpound (20)
WS Int A1t nad = e~ na 10\
S duRs o GPI T ol (6H . L. 45 (3K, d. 3 -
85178 Hz7Y0.8087355 (284 (2H, m, 3.78 (3H, s),
10183 |(BH0738 ,| 4789 (1H, 28 J|= 6.4 Hz), 7.24 (1H, t,
13042 7| §dapee 7. 53081H| dk9J £ 7.7 Hz, J = 1.8 Hz),
17255 [(Hoeosd!,| Jog7/ { HpsJ £ 1.8 Hf)DNgOOﬂpoundl(gg%
clat tfio =472 4—tegr ees ), ¢ = 1. :
1296, G2 0258 1 T3 o al 30 (0 2 7.0 he). L2
13688 o 689753 8085 1314881 b - 6.5 Hz), 1.48 (2H
3O M) S 3H =, : , 1. ,
194955 3 B72848 | nP273 61 (BF_ ), 4.78 (1H, q, J = 6.4
162299, 16. 990(2H, ®58), | 7106 ([QH s), 7.16 (1H t, J =
16.74 Hz)s2016e27 (B3 dd, b= 7|5 Hz, J = 1.8 Hz), 7.81
1%318 | dgly1e] 5 76eMHz| J 13 1. P Hz) Results of powder
qti are¢ s n Fig. 4. 37 [Table 3] 2
:]Iggiza%%é?ﬁ cn%itiy et DE_@I/\CU nt egsi ty 8. 1[73 10. 801373
2229 3 "OHPCNy 8 70733 7.99 213 12.044 7.34226 10.3
12026 N A66083 7 06tR5 29 BAR 5| 12.96 6.82519 25.5 7.3
19.875%533 41638072 2012 8. 6 5815. 455 5. 72849 22.7 6.5
21623899 41831 35@6600| 184 b. 29166 32.3 9.2 17.319
B 6516 H10483 1- 8 12%7. 134 g 99Y22 6.53 1.9 18.352
Op™ 4 . 025 6083 12 3.4 19.875 4.46344
2%%21 28??%1% 32:;]4:%. 16%5-&-664 f 2.8 21.65 4.10143 12.7
24265 | 366492 | 562 16.1
24.56 3.62162 24.8 74
24.944 3.56676 94 27
25.234 3.52635 791 2.3
25.556 3.48265 8.01 2.3
26.107 341041 16.8 4.8
26.453 3.36656 26.6 76
27.523 3.23813 9.86 28
28.638 3.11453 591 1.7
29.371 3.03844 5.3 15
30.268 2.95039 5.29 1.5
30.78 2.90248 6.06 1.7
32.347 2.76539 7.26 2.1
33.111 2.70324 5.69 1.6
33.774 2.65169 15.2 44
35.952 249588 14 4
36.615 2.45222 9.01 26
36.905 243363 11.2 3.2
38.207 2.35362 13.7 39
38.784 2.31991 7.98 2.3

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

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

obtained from the compound (20) at a yield of 94%.
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23.026 3.85932 47.5 13.6 23.32 3.81131 18.6 5.3
24.265 3.66492 56.2 16.1 24.56 3.62162 24.8 7.1
Opticd .roddich:56676 @ 44dkgZeds (BCP34 3152633°0). 91 2. 3

Nwel) S eigcl s 7 d = 5 B3 523305 g 1pe G 1 g = 7

Hz), 2846381, %, 114534 51911 57712H2 W3 4173 (H38447 & B41HH, 3.30 (2H, m), 3.59
30. 268 2.95039 5.29 1.5 30.78 2.90248 6.06 3.7
(3H, sh w3y (27585 71d2)2 4183 641,191 7 62639, §.150(1H.¢, J = 7.7 Hz), 7.42

(1, 335 74 724601080, Uu2ad, 4 = 25952 249388 Wsf (180P Y867 (1H, ad, J
2. 45222 '9.01 2. 36.905 2.43363 11.2 3’2 38.2D

= 1.6 35B621.131%, 3.89 (23B.5/810.303180bry) 98 2.3 Diffracti on
angl e of main peak: 20 = 12.5, 13.0, 13.6, 16.4, 23.0,
and 24.3 degrees Fifth step: Synthesis of ethyl

Sixth( Sep( BEyntheds2s 6f (B)cll) 3-(2,8-didhloBe(41M4hEXx (I- hayydbhyd thyD-2-

mets [P heRyBORFbe b il e SatotRbe o ek by i g pie C¥BS
ink 1 e o bl TS g s €3
was hipined e H1e eAmpane C31g af eI et 8ptct3, ¢ = 1,07
Optichd heAGR, (FRCLB)s Bepivht (BHUL,(SE 1040, ECH- 9 He), 1.2
1,38 (3H, t, J = 7.1

271.35 (6H, m, C 3 = 7.1 Hz), 1.44 (3H,
NMRd(’CQCI;s)%_mpIH'Z 871(38k t¢ g5 6§ Hz), 172 - (13461, m), +.48 BH, d, J = 6.4

Hz), [@ f’[_eggz%{%ﬁ?), ;I?ssJéﬁ,gc_l, 4i g;i)m%) 14‘7‘3%}’2_}’({,2?:J %6:.951_%773.%5 (3H, s),

4.87 (44, q, 7 426.3 Hz), 7.25 (1H, t, J = 7.7 Hz) , 7.41 (1H, s), 7.49 (1H, dd, J = 7.9

AH, = 7.42G1H J=7. 7Hz, J=1. 51(1] )
o, 3, T 20 ] TR ot A B Dr .
(2H, 40.1304 (2HH, bik)s) Sixth step: Synthesis of
Result)of botwder Wty dofa i aed dhdwn ta FgXy! oxvethyl)-2-
Diffraction angle of main peak: 20 = 17.8, 21.1, 22.5, 23.3, 24.1, and 24.4 degrees

Example 5: Synthesis of (C-9B)
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met yl oxyphenyl )t hi azol - 2-yl car banoyl ) phenyl ) - 2- met hyl a
crylic acid (C3B) Using the sane nethod as that of
[Chemimlfombhlasiglp of Exanple 3, the conpound (G 3B) was
obt ai ned {r the conpound (21) at a yield of 80%

Opt i cal E :

-7.0 0.5 degn®ds (CHC13 Brl. 040,

O _BWWR ) Sp Qr87(5(ﬁ9, J = d ), 1.2
4 ( 48 d, 3 KL e, > omd 64
e T o (e e s
. ) H, o3 -
Me t, J 7 Mg .641 (1H, s) R’&mHﬂz

MeM%.9 Hz,J:1.6 e /.51 (1H, dd,J:75Hz4J
.8Hz7), 7.65 (1H, d, 23= 1.4 Hz), 8.33 (2H, s), 13.4
(2H, brs) Results of powder X-ray deffraction are
1)i-P3Mgeh in Fig. 5. Diffraction angle of main peak: 20 =
THFL7.8, 21.1, 22.5, 23¢cB, 24.1, and 24.4 degrgc;i

2) Mexanpbme5: Synt hesifs of (C B) 39 [Chemic | a
181N R-CBS HBE«g O Br B OH /
Ci rst ste / CR/E H,step Me Me

(S).Io Me Fi theMe EtUﬁ Ve Ii 31
: THE. @ 2) Mew-N--Ove O H2N k
Tgigd stemm 10 ﬁ{' Foyggh gtep 0 Third step
Me Fi \ FourtMestep MaeMe Me Me H NVEMeZ2 Me
(PhO2P(OCI/Et3NM5ACOEt G 0O 0 OR S OB
(PhO),P(O)CVEt;N/AcOEt
Cl 0] Cl (o)
A OEt N OEt
HO c:IMe CIMe
o 13
Fifth step

4NNaOHagq.
THF-EtOH

Sixth step

C-9B

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

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

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

NMR (CDCls) & ppm: 0.92 (9H, s), 2.06 (1H, brs), 3.83 (3H, s), 4.78 (1H, s), 6.99 (1H,
t,J =7.8 Hz), 7.38 (1H, dd, J = 7.8 Hz, = 1.6 Hz), 7.46 (1H, dd, J = 7.9 Hz, J = 1.7
Hz)
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HOI / O Me /> C Me O13 Ove Fifth step Me (S) O
~H Me M Me 27 0 SHI OH 4NNaOHag. ~ N THE- Et OH

Secord Ele pMSynbheiSioft(B)-3 tiapn(dvB-(M2-dimetds - 1 propfoMepropydB2-

Firs nt hesi s of

methzfis)x.yﬁzerc%ﬁfﬁ G et hyl oxyphenyl ) - 2,

Using@ thié¢ qenleyrhe drodpad tHatodf the 23fonds 'sttgp 6ﬂ’1E)r(]§raﬂBa Hﬁtﬁﬁéﬁzrg’t%(;und (24)
hat qof . the first ste f Exanp e conpoun

was ‘(%égmegibﬁr%ﬁgh? ?W‘Wg@g’%ﬁﬁ&m f?gfﬂé‘t a yield of

: +3. B8 4 Gpgiceal (CHLA! ¢ Nt os@ A1°C). 4 degrees (CHC13, ¢ =

2.06 (1H,
NMR&@CISQ%QI{!Q&@%?H @7@9?1&“ &) J =67 (§9He)1f1|)56 €2HJm& 3.19 (2H, m),

3.83 ((73,}? é‘f'z); 307(1¥i8 s()lé"QSCt‘iH % 7 —77% H‘%) (ﬂHﬁgﬁ'Zb ”794I§z J=1.6

eco step
Hz), Bytﬁt(ﬂu& Sidoﬁ] 7 8 Hz J= 1 6 Hz)
(S)-1-brono-3-(2,2-di methy-1-propyl oxypropyl) - 2-
met hyl oxybenzene (24) Using the sanme nethod as that of
Third Mpyanbfodtlsse@ &y nEhesip lof (S)-4t(Be2cndaetid1 {128 )op &Sy propyl)-2-

rom t.h (23) at a yield of 84% :
meth§R5GHHEY t&’é@?‘é&? %Err‘%lg% .080, 21C) NWR (CDCL3)
UsmgSt}lDepH&m@ Iﬁ&th(oﬁhks éb)at . tﬁg tﬁ% sttep of Exafmpler®)the koifHound (25) was
3.19 (2H, 83 (3H, s), 4.30 (1H, s

obtalge@érom_ |tbe f:omgounc} (§4].,.|Z'1)nd S}I@QQFQIHJI}’ @@cor\gha—g Yo gheHgamg method as

that of thefouli) step; #e tdhpotild (d6)w4s 8btlined. = 1.6 Hz)
Third step and forth step: Synthesis of

Compegnd42p}5- (2, 2- di met hyl - | - pr opyl oxypr opyl ) - 2-

NMR (CDCls) & ppm: 0.90 (9H, s), 0.92 (3H, t, J = 7.2 Hz), 1.57 (2H, m), 3.19 (2H, m),
3.74 (3H, s), 4.32 (1H, s), 4.71 (2H, m), 7.21 (1H, t, J = 7.7 Hz), 7.49 (1H, dd, J = 7.7
Hz, J = 1.8 Hz), 7.61 (1H, dd, J = 7.7 Hz, J = 1.7 Hz)

Compound (26)

Optical rotation: -93.6 + 1.2 degrees (DMSO, ¢ = 1.070, 21°C)

NMR (CDCls) & ppm: 0.87 (9H, s), 0.89 (3H, t, J = 7.4 Hz), 1.52 (2H, m), 3.19 (2H, m),
3.58 (3H, s), 4.37 (1H, s), 6.99 (2H, brs), 7.02 (1H, s), 7.14 (1H, t, J = 7.7 Hz), 7.21
(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 (S)-(E)-3-(2,6-dichloro-4-(4-(3-(2,2-dimethyl-1-
propyloxypropyl)-2-methyloxyphenyl)thiazol-2-ylcarbamoyl)phenyl)-2-methylacrylate
27)

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

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

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

Sixth step: Synthesis of (S)-(E)-3-(2,6-dichloro-4-(4-(3-(2,2-dimethyl-1-
propyloxypropyl)'2'methyloxy)phenyl)thiazol-Z-ylcarbamoyl)phenyl)'2'methylacry1ic
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met hyl oxyphenyl ) t hi azol e- 2-ami ne (26) Using the sane
nmet hod as that of the third step of Exanple 3, the
acid @»ppdund (25) vvas obtai ned fromthe conpound (24),
._and subse ccor di ng t t he sane mathod as that
Using s REmP U 1P dst e e i hE QBOLTHIP (3 QY AgBICob Hhe rfaampednd (C-9B)
was dﬁmmwﬂoﬁﬁﬁk m&m@»ﬁaﬁfx@ld Qf@@%(9H s), 0.92
t, J = il 19 gZH m, 3.74
Optlceéitptaé)on 46B§ﬂ(9+9 d@greea(@ QIQ,H ri)0187221011H L J =
1 9 %
NMR (Ci’)di%)scfané o@éﬂg}ﬁ%) d 99 (5&@%%{&41(1%)1 1&)§*@H m), 1.69 (3H, d, J
=1 ern)aB;?dn@H 98),63. 51(3Hdelgr4eé&(lflﬂ\@07 24 €H, 05 726163)5) 7 29 (1H, dd,

= 7“}’\%3 2 {22 9) I%% gl (a2g %Sﬁ }%z) gﬁg(}fﬁ, t758)9 (L) 3 = 7.4 1,

J = 2(11Hz), 8. 28 GZHQS)(ZEI 9& (23], br7s)02 (1H s), 7 14 (1H t,

1 = 7.6 = 2.1 Hz),
Resu‘rfsgémﬂﬁeaaﬁ ray dlfgfa&hﬂf drg oy WE'Z &6 fth step:
Diffrdatiinh&sgle offmeinydak: 20 = 13.6, 16.1, 21.2, 23.4, and 24.5 degrees
S)-(E)-3-(2, 6-dichl oro- 4- (4 (3- (2 2-di msthyl-l-
[0020§,r opyl oxypropyl ) - 2- met hyl oxyphenyl )t hi azol - 2-yl car bano
r t . :
Dot Ry D AR b fr ERERRLIFLI 5 PEe $AMpine optically
activeeprppoweidy o) basyntidsizddied fromthe compound (26) at
a yield of 94% Optical rotation: -79.5 1.2 degrees
(CHC13, ¢ = 1.010, 21C) NMR (CDC13) S ppm 0.89 (9H,
s), 0.92 (3H, t, J = 7.2 Hz), 1.37 (3H t, J =7.1
Hz), 1.56 (2H, m, 1.76 (3H, d, J = 1.5 Hz), 3.18
(2H, m, 3.53 (3H, s), 4.31 (2H, q, J 7.1 Hz), 4.32

(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 = 1.4 Hz), 7.51
(1H, s), 7.62 (1H, dd, J = 7.6 Hz, J = 1.8 Hz), 7.84

(2H, s), 10.77 (1H, brs) Sixth step: Synthesis of
(S)-(E)-3-(2,6-dichloro-4-(4-(3-(2, 2-di net hyl -1 -
propyl oxypropyl ) - 2- met hyl oxy) phenyl )t hi azol - 2-yl car bam
oyl ) phenyl)-2-nethylacrylic 41 acid (C9B) Using the
same nmethod as that of the sixth step of Exanple 3,
the conpound (C-9B) was obtained fromthe conpound
(27) at a yield of 87% Optical rotation: -61.6 0.9
degrees (CHC13, ¢ = 1.018, 21C) NWMR (CDCl3) S ppm
0.90 (9H, s), 0.90 (3H, t, J =7.4 Hz), 1.53 (2H, m,
1.69 (3H, d, J =1.1 Hz), 3.21 (2H, m, 3.57 (3H, s),
4.40 (1H, s), 7.24 (1H t, J = 7.6Hz), 7.29 (1H, dd,
J =7.7 H, J=2.1Hz), 7.40 (1H, d, J = 1.4 Hz),
7.68 (1H, s), 7.89 (1H dd, J =7.4 Hz, J = 2.1 Hz),
8 1

.28 (2H, s), 12.98 (2H brs)
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Resul ts

6. Diffraction angle of main peak: 20
[Tabl2U]2, 23.4,

nrt hadae
LA A LLAA%E>]

of powder X-ray diffraction are shown in Fig.
13.6, 16.1,
[ 0020] Using the sane

the follow nn

and 24.5 degrees

A +Inncr\ n-F Evgm-\l es—1 to R
TUOC

Compopnd &} |

y active conpound@onamubdIsymehe3|zed 42

(Iﬁré bl e 2
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math¥lageyly

-8B () 1
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sﬁtwb,}mﬁp g\nmaﬂbz& zvlyfcaarrbg&wi}bmﬁwlﬁ 2-

%y/thgkl%gq nrnAIAr’) rrgfh\/ln\(\/?(1-

GMéﬂhon
net hyl a¢
(S)-(B);

yﬂh)e@)l 3ﬁﬁ;@n<§dc}1tdrloaeté4 {%ﬂydthatdmnmﬂl} phenyl ) - 2-
nyelthyloatyhelxﬂ);ﬂl&nyl]thlazol 2-ylcarbamoylj}phenyl)-2-
dreft By Bredyléhheido- 4- { 4- [2 met hyI oxy- 3- (1-

T
yl a¢
(R-(B3
net hyl ox

dsihhyl a¢

(S)-(B){
nEthon

GRB- (B
nmet hyl o

byl@xuhemlbw@wl@lqz@l C1rvlearRameyhebenyl)-2:
-9
%le@% g% o

k%}le{% zé{gnen%5 gk%a}lz& [2 » ytTar Udl[3[) FFphenyt)=2-
bhkalcrxlm agidl - 2- yl car banoyl }phenyl) 2-
GS)((E)G& (2, 6hdiochlord~4f - [ B¢ K-dtistibyy wybept yl ) - 2-

ethylo
cRBro- thylox hex
[)-2-
R
et Ryk) b hé mZidhi 2z01 | T alcdaab@dyiby PpRew Y1) 22-

nmet hyl a,fri)élthyilaafsywc é?claB .
SI=(E) rchioro=4=¢% J.CLIIy UAypllyl =2=

%éhym(jff)h ]((%ﬁu%ef 0124;/4:236%1 W?

net hyl a¢ oggp henylithiazol-2-ylcarbamoyl}phenyl

(R - (E) slﬂ(ﬁlzyl@cwleqwa@rio 4-{4-[2-met hyl oxy- 3- (1-

8Py OXUDEEHYS IDBENYhIoLY 280 - - YLSAC RATN H RenyT) - 2

- methyl ety lokySfrdfy1lthiazol-2-ylcarbamoyl}phenyl)-2-
methylacrylic acid

C-7A (R)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
propyloxypentyl)phenyllthiazol-2-ylcarbamoyl}phenyl)-2-
methylacrylic acid

C-7B (S)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
propyloxypentyl)phenyllthiazol-2-ylcarbamoyl}phenyl)-2-
methylacrylic acid

C-8A (R)-(E)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethylpropyl-1-ethyloxy)-
2-methyloxyphenyllthiazol-2-ylcarbamoyl}phenyl)-2-
methylacrylic acid

C-8B (8)-(E)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethylpropyl-1-ethyloxy)-
2-methyloxyphenyllthiazol-2-ylcarbamoyl}phenyl)-2-
methylacrylic acid

C-9B (8)-(E)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethyl-1-

propyloxypropyl)-2-methyloxyphenyllthiazol-2-
ylcarbamoyl}phenyl)-2-methylacrylic acid

C-10A (R)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-
propyloxybutyl)phenyllthiazol-2-ylcarbamoyl}phenyl)-2-
methylacrylic acid

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

propyloxybutyl)phenyllthiazol-2-ylcarbamoyl}phenyl)-2-

methylacrylic acid
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C7B (S)-(E)-3-(2,6-dichloro-4-{4-[2-nethyl oxy-3-(1-

propyl oxypent yl ) phenyl ] .
[Tabletdlazol - 2- yl car banoyl } phenyl )-2- methyl acrylic acid

O~ QA
- OA

Compppyd Ny | 3 (2, 6-di chl or o- 4- ¢ampgupgd rmndé et hyl pr opyl - | -

cefﬂoY' OX) R)( )3(71 4-[3-(1- l:rut but

{ y
nEt h§/|ha| ﬂat hl lazo XIy car)éamo }}feecﬂﬂll)o_rof)henyl)

(S)-(E) ’?‘5t %Crﬂ%lcn%dAMr?(22d|m=thv|oroov|-|-

Cet 1w/ OX_/QS) (E) 3-(4-{4-[3-(1-butylox butyl) 2-methyloxyphenyllthiazol-
2- met hy| oxypheand PB%Z@ich%rbgﬁéﬁﬂa@Mie}cHﬂ%Wﬁc 21

BT E T Een @hqlbléhfom -4 [ B2 thayldiyrat mpkhylbutyl)-2-
pr opy!| o<wﬁb%§yplzemdiﬁya %hbﬁyb?mhyﬁzbenﬂ) 2-
yl car bapmethplaenylio agidnet hyI acryl ic acid G 10A

S s

net hyl ac
(S) - (E) gfé C{Pﬂ&‘h?%‘fio 4-{4- [2 net hyl oxy-3- (1 -

CPIamy! OkgBu(E)H3 ro@%raﬁhhtotaba;zm fzﬂnwtﬁﬁro%r@yi h@%ﬁpyh) 2-
net hyl acpyd yqo%lr $#13p Léﬁ%hh@ué%ol@gm ? Wld
[ 3- (1-butyl oxybutyl)-

name G 4 aéd( 4
nEthylu PpHRefy thiazel ”|Caruunuy!1 2 6 Hlnhlnrnpho
CriaB - gﬁét@t&a@ y"’rdlchlaw d-@-[iBethyloxy-3-(2-methyl-1-

(S)-( E) BF((MMWD[I‘BP}(HPM};Htélxglbut%ryl)caibmbhvbbeuyﬂMﬂyI
]t hiazo mezhayllacarlb:amyll }-

ceHt o [ L —

loxyphen bamo -2,6°dichlorophenyl)-
tyl)-2- d
met hyl ox%%"eﬁ]i\)’ll"}"trﬁ}lﬁz"ﬁ} 2-yl car banoyl } phenyl ) - 2-

ChEfRY| anSbloE) B -03- 12Butylox

(S)-(B¢ %eegylgx%MﬂItqﬁlﬁ]zo{l% i:ﬁrofinﬁt)w]?é)ﬂlghlwéﬂwelnk}%‘
tyl)-2- 2- methylacrzhc acid _

azol ulcarhnnhullnhnnul\ 2

npt hyvl Patvi|
lllstllylu PTCTTy

Crigidhy| abipt (R 32,6 R P AR
(R) - ( E) | Ber{tg] Beypir ot 1w loe el [ thid 21 12ey Tew Hioaey o B3 § Re iy} -y | -
1-

methylacryhc acid

=

Ay O e L 2 A L PG TPy =2

pen yloxypropyl)phenyllthiazol-2-ylcarbamoyl}phenyl)-2-
methylacrylic acid

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

C-16B (8)-(E)-3-(2,6-dichloro-4-{4-[2-methyloxy-3-(1-methyloxy-5-
methylhexyDphenyllthiazol-2-ylcarbamoyl}-phenyl)-2-
methylacrylic acid

[0021]
Test Examples
Test Example 1: Isolation and purification of thrombopoietin (TPO)

Human and mouse TPOs were purchased from R&D Systems.
Test Example 2: TPO receptor responsiveness

TPO receptor responsiveness of the compound represented by the formula (I)
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C-13B
(S)-(E)-3-(2,6-dichloro-4-{4-[2-net hyl oxy- 3-(2-net hyl -
was rheasured using TPO-dependent cell strain BaF/hTPOR made by introducing a

humaglr ’ﬁg%l):,] Félé’)ealg géﬁﬁﬁfﬂo elFéXJo%S{nbga{BDMle} gl@%"?&ﬁ &eszcribed in
Colhr(s':"ét- 4E)J 3Cél4 PHydidl.( 13huz9d-asg Brog8)l ) A2nucleotide sequence of a gene
encodgE l OX hen agfeg%}?tégg%i?iagclé?gqﬁ )1/g|o}n gt gl di’x(':orlzl CI)\Ira%) Acad. Sci.
89: 56@5)56(4@(1@9(2)4 {PPO3ded Mtr)éls,}l%%gr E(PQ)BQF %03 cell which is a parent

on&ﬂ?en&l]th|azol banoyl } - 2, 6- di chl or ophe
strauhy| A BAF égﬂypxjo@fe;@t@j @ psAPMI med1um with 10% WEHI-3 culture

. solutﬁ)ﬁ)ac(q%)d tshe(rg‘eo% é%s‘ﬁ%? w%'tﬁ‘i’ﬂ@ oH@é @GsBéMdg’d {r}a RPMI medium

pent yl oxypr opy
with nhiVﬁH@HIZS»yhhaurbanhgthc}rphédqd )h@etmrhybdbr vere sealed @ a 96-well

) 2 6 d| | oro-4 %éﬂ
microb TR ot SRS HnaRYI e e datte Sisedit &Y P paragtipd ghereto.
After-cuﬂ]tﬁtrh;llaacﬂyCIfOr 30Ilrd)u€s 1oder 5% CO:2 atmosphere, a WST-1 reagent
(man&?cg& %)d l?y akara I&'zgr(go L{tﬁ) Lglnréeg Q I1 thaergt::lioxqedtetgrmmatlon

reage® W4 ddded, Japldedieol b bR 201458 v GRd DX hite PRRBY Whdrs. An EDso
met hy Iacrxllc acid C 16B

value(vgys dedined @s ageqricgpitgtipgel 2 compppnd prbiljting half@maximgim
respom{lv%ness of human TPO and an EDso value of each compound is shown in Table
met hyl hexyl ) phenyl [t hi azol - 2-yl car banoyl '} - phenyl) -
6. nethylacrylic acid [0021] Test Exanples Test Exanple
[Oozza | sol ation and purification of thronbopoietin (TPO
uman and nouse TPOs were purchased from R&D Syst ens.
[Tablg®dt Exanple 2: TPO receptor responsiveness TPO
receptor respon3|veness of the conpound represented by

CortgEd RTEBL AP IT odtih TN TEBICRY. KOl RY ESRENGFn!

ar L & L) Ht a Far- TPO
(/.gpinf i ,fn 3 parl 803l ppgﬁ%i gOtAy he
C m:lfIE Hpqﬁrﬁi hp Cihd Bool Lilns %9 _a .| [
Physiol ., 137: 293-298 (1988). A nucl eotide sequence
of a gene encoding thrombopoietin receptor is
described in Vigon et al., Proc. Natl. Acad. Sci.
[002389: 5640- 5644 (1992). TPO does not respond to a BaF-B03

ch | . A BAE/ hTPOR cel
Test Efumpl St e A8l i€ Koo men s Teur bigher
transﬁmmﬁnaﬁm sAtkdefta ﬁﬂtﬁfs@t’ﬂ’@ﬁ%cd}ﬂ;ﬁh@dn&mlé buﬁ&&tﬂ@ﬁ 8vith a human type
fﬂs%ended |ntgeRPM

resence or absence ot1 &Irug efficacy can be confirmed by continuously

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

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

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

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

with a Vehicle administration group.

[0024]

Preparation Example

Preparation Example 1

A granule containing the following components is prepared.

Component Optically active compound represented by the formula (I) 10 mg
Lactose 700 mg
Corn starch 274 mg
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with no WHEHI -3 cul ture sol ution added thereto, and
cells were seeded on a 96-well mcroplate at a 5 x
104/ weHPC-dnd the present conpound or TPO was added 16 mg
thereto. After cultured at 37C for 20 hours under 5%
CO2 at nosphere, a WST-1 reagent (manufactured by

Takabmpdlndoepesentbd @Y theifofmalL &) land Rktdseratipised through a
determ nation reagent was added, and absor ption_at

60 meslysigie waS OFR aktHCBdS #reesd lhieughst 140 nErsbosieye yBhegesare mixed
with qu tPRdmaRing @ARER I &ld 2hiRkd o%%qu Qngé Q' Pl ﬂ%bgv viscosity .

hal f -'maxi mum responsiveness of human TPQ,
hydraxypgerxdeelbalone s anpramsdol atiemotins iinkTanded, %‘an[lbﬁgﬂ](extrusmn

gram[lgﬁml ﬁll'peog:% %@g&%lt(%@’%mp%ﬁ@’ﬁm OI%%%RN&E%Z% granule is

passe@ thBoﬁgh @vibeatién 2ieved 12/63Bmesh D {)lﬁl&Zﬁ!]a grh@sfe. Exanpl e
23: In vivo drug efficacy test using knock-in nouse in
which a transnmenbrane site of a nouse TPO receptor

Prepagyenen Bxsmapst 2t uted with a human type The presence or

th f d ff cy..can be confirned by
A cangpfe fEGEPY oo i Siaain SR BG camBORpBTA RrePonse
Compan€REPOREidallF-abBlve RNVIRAUIRGD réfentod ,byathe%mw&l@l) 10 mg

mg

(G-3B), or a compound (C-9B) twice a day f weeks,

col | ec%‘?ﬁ@sﬁl ood three days, one week, tvvo vveeks afY meg
three wegkstather initiation of initi al 10 mg
adm ni stration, and confirmng that the platel et

nunber Magneepiome steatases conpared with a Vehicle 1 mg

adm ni stration group. [0024] Preparation Exanple 100 mg

Preparation Exanple 1 A granul e containing the

Thé kcomipngnd owpossented by the épanelh (ITanddaetvse @t ipaasdd/through a
60 mq_s%t ; \é\zeecg onﬁgtgar%g %%é?sggrditﬁ]rggafl 1%(9%{%_,"?% &h)i%elgrﬂﬁnagnesium
stearé@%elﬁgl)@&wm%fﬁ)dmmmg&ﬂéﬁdnby t1be @6 aritlhation is filled
X d lL! ct are passed through a 60 nesh sieve. Corn
into a:]tqgr 'ggﬁ HRgaPstlsugh a 120 nesh sieve. These are

mxed wth a V-type m xing machine. To a m xed powder

is added a HPC-L (Il ow viscosit
Preparation Example 3 ( v

A capsule filing granule containing the following components is prepared.

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

Lactose 90 mg
Corn starch 42 mg
HPC-L 3 mg

150 mg

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

filled into a No. 4 hard gelatin capsule.

Preparation Example 4
A tablet containing the following components is prepared.
Component Optically active compound represented by the formula (I) 10 mg
Lactose 90 mg
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hydr oxypr opyl cel | ul ose) aqueous solution, this is
kneaded, granul ated (extrusion granul ation, pore

di anet dfickhcbydtallinaeltadseri ed. The resulting dry 30 mg
granulﬁaﬁé_ gassed through a vibration sieve (12/60

mesh) Nain a granul e. Preparation Exanple 2 A
capsul ¥Mdeinlekiyig seewdeé contai ning the foll ow ng 5 mg
conmponents is prepared. Conponent Optically active

conpound represented by the formula (1) 10 ng Lactd8@mg

THe WmpoahA 2haéehtd® bYone YBARAGE UM ﬁltcﬁﬁsreaﬁlﬁcgocgpsggaﬂgne cellulose

The conpound represented by the fornula

and (H&@tﬁgécw@xmmbﬂlceﬂumg f$osllur6($aﬂﬂéshesqaeved tl@mugh a 60 mesh

S P hese; and
sieve, gl@%g@f{h% ar a{JHl %?%ﬂr%@g(esgglvlﬁ%cﬁmto\? {mxed l;[)]owdﬁﬁ to obtain a
preparatlhnnmxeﬂQ&)wrgerof THe prestnt atiked powder hé dﬁ'ectlytc@nﬁ)ressed to

.Nq...5 har.d tin capsule. Preparation Exanple 3 A
Ob““%gﬁgdP§°f|| gqgranule contai ning the follow ng

conponents is prepared. Conponent Optically active

%Ed rePresented by the formula (I) 15 ng Lactose

Prep?é@“ﬁ’ﬁ Rle&sfarch 42 mg HPC-L 3 ng 150 ng The

An’ memguﬁsipwpamm@dp ga}éheaé%mg (1), and lactose
are passed t hrough a sieve. Corn starch is

paddrtcaly aelgne aompeuﬁégnpsqwéed nebe feyreuly (dd 108 mg

t a m xed powder, and t [
kng%ldgélggéegldr%g% g‘?igggqg@%l&égrl ed. The resulting drgbao nil
4rsahufiien pf thelpbeteechmpozergaris ixiravenawsly hdtnimistefed to a patient at

d into a No. 4 hard gelatin capsule.
aratm@ff%ﬂ ?ﬂéﬁ%&%nple 4 A tablet containing the

[Induébhhbwpphpahﬂﬂ@dnents is prepared. Conponent Optically
[0025 ctive conpound represented by the formula (1) 10 ng
Tactose 90 ng 46 Mcrocrystalline cellulose 30 ny

GENGaNoeelbfotd daahesitiBoptRallgtRtHeMphdRyiBiazole derivative has

the excellent thrombopoietin agonist activity, exhibits a high oral absorbability

5 mg

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

pharmaceutical composition.

[Brief description of the drawings]

[0026]

[Fig. 1] A powder X-ray diffraction pattern and a peak value thereof of the compound
(12) crystal obtained in the fourth step of Example 3. An ordinate axis indicates an
intensity and an abscissa axis indicates a diffraction angle (20, unit: degree).

[Fig. 2] A powder X-ray diffraction pattern and a peak value thereof of the compound
(C-1B) crystal obtained in the sixth step of Example 3. An ordinate axis indicates an
intensity (unit: cps) and an abscissa axis indicates a diffraction angle (20, unit:

degree).
[Fig. 3] A powder X-ray diffraction pattern and a peak value thereof of the compound
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The conpound represented by the formula (1), Iactose,
m crocrystalline cellulose and CMC-Na
(13) drgardi@byaimied\ihahle| sevosth seo effEsahple dr eApagdathte axis indicates an

) t hrou a 60 mesh . sieve, and,.m xed. Maghesjum ...
imtong VG 85 PO oRPRB A T RS ACH ISOGARD SER oA dogred)
[Fig. @l @ppswad é10K - miyxdidfrposioie patibra firdes pohk Viated tipawdebf tise compound

directly conpressed t obtain 150 of atablet. . .
(20) gy aisd bt g dpR g faus’ epﬂafrfgzsﬁéﬁwgpréwrém%ﬂ axgs indicates an
intenRit§RAIEEn @abséighd QW indRédtealal JifRaE1iVE a@eTO@M@init: degree).
represented by the fornmula (1) 100 ng. Saturated fatty
[Fig. &¢ Adpejyv JereXingy difiyactipn Ragisrntansha prakvalugshereof of the compound
.20 1S 3i:0t.kav 114, st.ex ed - ient: 3
(C BBgtWg&?gﬁ)galél?dfﬂmﬁ)@psggﬁ{%&ﬁét x JIHrllg%s%’r : fgfx%rﬁlmte 2% indicates an
intenajtyl (uoithicps) gid apO0d®E]sshtaxhasndieatesfodiffrastiontaretle (2 unit:
d roztically active 4-phenylthiazole derivative has the
C8r%%cel | ent t hronbopoi etin agoni st activity, exhibits a
[Fig. 6 ghpowaér Ehagrdisfeatiidy pastettheidaa Ipegh viabue/ tivereof of the compound

ctivity, and.a pharnaceuticgl_,co sition cqntaining. ..

<C'9@rféyst%r9296@mda}§ 3 Seth shev itanble > SABFdMAt @xigindicates an
intenBityN@hAPRYL) EndBH/ MscishrBYEMdi¥sterla difffalcfiod ig3€8SE unit:

acconpanied with an abnormality of the bl ood platel et
degre@inber such as t hronbocytopenia or the like. In

addition, it has been found out that the crystal has

a high stability and/or a high purity, and an

internedi ate has a high stability, and they are

useful in preparation of a 4-phenylthiazole derivative

and/ or preparation of a pharnaceutical conposition.

[Brief description of the drawi ngs] [0026] [Fig. 1] A

powder X-ray diffraction pattern and a peak val ue

t hereof of the conpound (12) crystal obtained in the

fourth step of Exanple 3. An ordinate axis indicates

an intensity and an absci ssa axis indicates a

diffraction angle (20, unit: degree). [Fig. 2] A

powder X-ray diffraction pattern and a peak val ue

t hereof of the conpound (C-1B) crystal obtained in

the sixth step of Exanple 3. An ordinate axis

indicates an intensity (unit: cps) and an absci ssa

axis indicates a diffraction angle (20, unit: degree).

[Fig. 31 A powder X-ray diffraction pattern and a peak

val ue thereof of the conmpound 47 (13) crystal

obtained in the seventh step of Exanple 3. An ordinate

axis indicates an intensity and an absci ssa axis

indicates a diffraction angle (20, unit: degree).
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[Fig. 4 A powder X-ray diffraction pattern and a peak
val ue thereof of the conpound (20) crystal obtained

[Documenh®aime]r t Glasmep of Exanple 4. An ordinate axis
.indj cates. an i nt i nd a SGl.SS i.S.+indi

otaigl i £ BiqeeeiRsRL S oSl tbriRBhE S ffiatetvBdhgRdiEne, an

opticplyeetivX-coaip otkinfif repeédemte p dyttdeformdla(lpeak val ue

[Ch therlgof o{ ﬁEe conpound (C-3B) crystal obtained in
AR SPRPH Btep of Exanple 4. An ordinate axis
indicates an igtensity (unit: cps) and an absci ssa
axi s indicates d_diffrlaction angle (20, unit:

e). [Hag. el ray diffraction pattern

R aktie”NhgReof of the conpound (C 9B)
rysit al\_ghbt afjned i ®the sixth step of Exanple 5. An
&R agnea |
R ordinate axis indicates an intensity (unit: cps) and

an abscissa axis indicates a diffraction angle (20,
unit: degree). 48 [Docunent Nane] Clainms [Claim1l] A
phar maceuti cal conposition containing, as _an_active

wherpigRds arhalogan aksym ioéﬁll'§53ar?@|l‘)’\ff’éyb8ﬁﬁ%9|4dc§ epkes Kitde$1-C8 alkyl;
4 ' . 4 is C1-
re o U RECRHAG el P QLA RO M1 Oy i 1.

alkylhed OB alkyexor *Ghd@Sites kiyitox gartih anCmaked| Rith;arRgsterisk is an
as IS Clc- CSrb'aI kyl; R4 and R5 are each independently a
YOI EEES 529 om or a chlori ne atom R6 is Cl-C3 alkyl
a ph&ym 4sbuEadllylackeopdablé saltdheadofsot hablvate ahborofat om
marked with an asterisk is an asymretric carbon, a
phar maceutically acceptable salt thereof, or a solvate

[Claith el eThe dHdraidPedlicdNEoRPadit@aaiscbedhg cOEPAis U] Gherein the

according to claim1, wherein the conpositionis a
compORitiHh D tRIIMPIRAIP FLCLRIGRAEPDISEC ai m 31 The

phar maceuti cal conposition according to claim1,

wherein the conposition is a platelet production
[Claimeglil Thiernhaagraseutical egmpagitiancgogerdipgdp claim 1, wherein the

Sitidfs 8 piarefictdl 00LOFO 4ok Grali AigTEdpt! OXy- 3- (1-
comp%et hyﬁsxyﬁept% ;jﬂphenyll] Itlhieéazgl - g[% car banoyl } phenyl ) -2

-met hylacrylic acid having a diffraction angle 28 of

: i 0 NEEE % | f f5agir -§- 4,
i T B 35310y BRUE 6 Sl AR08 B
methyloxyheptyDphenyllthiazol-2-ylcarbamoyl}phenyl)-2-methylacrylic acid having a
diffraction angle 206 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.

[Claim 5] A crystal of (S)-(E)-3-(2,6-dichloro-4-{4-[3-(1-hexyloxyethyl)-2-
methyloxyphenyllthiazol-2-ylcarbamoyl}phenyl)-2-methylacrylic acid having a
diffraction angle 20 of a main peak of powder X-ray diffraction of 17.8, 21.1, 22.5,
23.3, 24.1, and 24.4 degrees.

[Claim 6] A crystal of (S)-(E)-3-(2,6-dichloro-4-{4-[3-(2,2-dimethyl-1-
propyloxypropyl)-2-methyloxyphenyllthiazol-2-ylcarbamoyl}phenyl)-2-methylacrylic
acid having a diffraction angle 26 of a main peak of powder X-ray diffraction of 13.6,

16.1, 21.2, 23.4, and 24.5 degrees.

[Claim 7] A pharmaceutical composition containing, as an active ingredient, the

49




[daim51 A crystal of

(S)-(E)-3-(2,6-dichloro-4-{4-[3-(I-hexyl oxyet hyl) - 2-
crystaleah e Bryp e apl jonlei cfzddings ¢ltod: banoyl } phenyl ) - 2- net hyl

acrylic acid having a diffraction angle 20 of a nmain

peak of powder X-ray diffraction of 17.8, 21.1, 22.5,
[Clai@d38]3, TRd pharmade 2dcdl @agsReEon [act@idihd o A6y stwhicdfis a
th %}-.q%-s-éz,G-dicq%gro-4-{4-[3-(2,2-dinethyl-l-

romtaRRITTOX Y RTSIOT #895Et hyl oxyphenyl ] t hi azol - 2- yI car bano

yl } phenyl)-2-methylacrylic acid having a diffraction

.angle 20 of a mmin peak of powder X-ray diffraction of
[ClaimJlg The gharmageyticaizompogidon aceprding seglaimcy.avhich]isghe
phﬂeE@%ﬁH&ﬁ@H&ﬁ?&%ﬂﬁﬁ QeyON containing, as an active

ingredient, the 49 crystal as defined in any one of

clains 4 to 6. [Claim8] The pharnmaceutica

. oSjt i j 0. Gl ai swhich.is a
(Craifip 03754 sk PaP S S 20 albeRy B - qlilafonaho g methytacrylate
havinghadifficetioncalgle @ipds inladn paak @f gond et X-ehydiffractishi ¢ftB.1, 16.3,

19.2, %gf)t’%%&’%a(gggﬁd%g%qcti on reqgulating agent. [Claim

3- (4-car boxy- 2, 6-di chl orophenyl ) -2-net hyl acryl ate
_havi.ng a djffractign angle 20 of a main peak of powder
[Claig 111, "4 pt ap opEisaly agtive cpmppundixppyeserged bythegformpudn (1):
[CherdRaPfsl@iigesy. [C aim 111 Use of an optically active
conpound represented by the formula (1): [Chem ca
RH R2* ~1 NNiR6 (I) 5,0R SO
R Ral,0gen at om or Cl-C3 al kyl oxy;
i S CLL8 alkyl; R4 and RS are
grel fluorine atomor a chlorine atom
s or C1-C3 al kyl oxy; * indicates that
R®™ a carbon atom nmarked with an asterisk is an
asynmetric carbon, a pharnaceutically acceptable salt
thereof, or a solvate thereof for producing a
$1C; f regu W latelef. ucthon. o . i )
whordIGH R Rhogeh EH PELI BBIBHE s PEHEMST R 1o C1-08 alky
R* angRPcaretdagh ioflepemdanthy a fhompmé atamy oradetiloiimeertong Rens C1-C3

a Nk, exhibit] t her utic,effect of an, opt.icall L
ot §RHCE SRR 0 B BSLARE i %5 Farly PR S8l aeriac i an

asymmetric carbon,

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

medicament for regulating a platelet production.

[Claim 12] A method of regulating a platelet production of a mammal, comprising
administering an amount exhibiting a therapeutic effect of an optically active
compound represented by the formula (I):

[Chemical formula 3]

R4 0O

= OH
H
R2 NN R6 Y
0o R \ 37/ o Re

R3”

wherein R!is a halogen atom or C1-C3 alkyloxy; R? is C1-C8 alkyl; R3 is C1-C8 alkyl;

R4 and R5 are each independently a fluorine atom or a chlorine atom; R6 is C1-C3
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[Chemical formula 31 R4 OOH R2* 1 NNYJI / R6 (1)
5,0RL SOR 3 wherein RL is a halogen atomor Cl-C3
alkyl &l Ky1-08yalkiRboxlys * Ghd oA tad {BHt a B3rHon :lepﬁla&kKquh R asterisk is an
and R5 atr)e each independently a fluorine atomor a
asymmetHcicREbAom R6 is Cl-C3 50 al kyl or Cl-C3 al kyl oxy;
a pharmdRdLEiehBP abbdtaBleCaH1PORe RO BB EKSE td KdteB t A8 trfh i Bkal
is an. asymetric carbon, a pharmaceutically
includingephaBian.salt thereof, or a solvate thereof to a
mammal i ncl uding a human. [ aim13] Use of the
crystal as defined in any one of clains 4 to 6 for
[Claipr BHucUsg ofitheredistalnendefined iwguoy ameryd claipiat éb 6t for producing a
c |on nmet.hq regulating a
medig &?ﬁ‘ﬁf aaug% ﬁ)}a%‘elé %ﬁ)ducﬁ?ncon'prl si ng
adm ni st erl ng an armunt exhibiting a ther apeutic

ne of clains
[Clan& { EA?%etglh ' St br?gsjal% %tleieﬂm?aﬁ a mammal, comprising
administering an amount exh1b1t1ng a therapeutic effect of the crystal as defined in

any one of claims 4 to 6 to a mammal including a human.
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