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DESCRI PTI ON *159159* Met hod of produci ng

N- phenyl - N' - phenyl sul fonyl pi perazi ne derivative
Technical field [0001] The present inventi
to a method of producing N phenyl-N -phenyﬂﬁmmmﬂmﬂﬂmwm
pi per azi ne derivative? ?&Eground art [000
N- phenyl - N - phenyl sul %ﬁg etz ne deri vat i vasyie®
known to exhibit various pharnmaceutical activities.
For exanple, Patent literature 1 discloses that it

Me thdtSo i XpZ o durGery AV - gREAGONINGT I Shé APl BLLGhPACthYhEYazine

deriBhdihas platelet aggregation activity, Patent
lTterature 2 discloses that it has TXA2 receptor

antagonistic inhibitory activity and its applicable

di seases include thronbosis, nyocardial infarction,
Techmpr¢ati 6dell€r osis, and hypertension, Patent literature
[00013) di scloses that it has hydroxysteroid dehydrogenase

e e e PP £ et HERE e producing
N ph%ﬁ% até%¥%ﬁﬁ%%ﬁa.%$%E4p&3ﬁf%§%§etﬁgfﬁwqu%eCRTHZ

receptor antagonistic inhibitory activity, and its
BackgmpnrpgaBird di seases include allergic rhinitis and
[0002kthma. Patent literature 5 discloses that it has DP

rﬁC@@ié}{%magﬁﬂb%&m‘sﬂ%@yio )ip%&tdﬁliﬂé/:dég;dLvag:tiSVe is
know@pP%'QQRi f%fvﬁ¥$§ugnpbwﬁﬁé% S%QESlrQE@fJf all For

t hma, Ver. a nufti-stage $rocess i s \requtFed

examg e PEsting L IEHRENTP- v SHHErYPSEFT SRR pihehasi REA2
recerfe?¥ vabit@go st ent inhibddare aftpubkivcandonha$ platelet
aggr¢a@ bpean akdtientt YppPatahitod iNee 76096e gpddisfidlcaie ®nthat it
has THREept deipiteyitdt €addnd aRARESENIAL EBLrAPRIGCA 09 and its

applil-@églep%ﬁs%l@éscafﬁgﬂud@b'tﬁlzcﬁ\ggg’&igPa{‘ngg)t bglllcifg gt ure
: Selprer onal . Pat ent ,Rublj catl on N%. a6 7
infa t ﬁ K e s o} S, a hypertensiqn Ent
1it €%€$ e% atent 11 egaﬁute 0”1 'Y BE hati'ona ‘Pa Bht

L LEISHbI T Eat o NG VU0 588F52 T pp BT ppESdRroid
dehy@;@gggpg@elgplpltory activity and its applicable diseases
include [Uvide LIl diabekkeklmélLiltlld | BhBldstébporb@A003Hd Patent
litetatersad idistlPaéentnubl ¢ eald ere 2QQEAYA8h tagonistic
inhi$¥@99§e%ch¥¥@?Prgn@fi%@eéﬂB@TééQTe diseases include
allergic rhinitis and asthma. Patent literature 5 discloses
that it has DP receptor antagonistic inhibitory activity, and
its applicable diseases include allergic rhinitis and asthma.
However, a multi-stage process is required for prdducing
N-phenyl-N'-phenylsulfonyl piperazine derivative.

[Patent literature 1]

Publication of European Patent Application No.76996
specification

[Patent literature 2]

Japanese Patent Application Laid-open Publication
No.5-262751
[Patent literature 3]

International Patent Publication No.2006/105127
pamphlet
[Patent literature 4]

International Patent Publication No.2006/056752
pamphlet

[Patent literature 5] -
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Problemto be solved by the invention [0003] The
present invention provides an efficient method of
produci ng N-phenyl - N - phenyl sul f onyl pi perazine
dehickahiake o fnd PBE%B'EEqil?éfl&Q%&%%f NJBAR§ 77857187

olyving the problem [00041 The present inventors have
und an industrially effective producing nethod
capabl e of producing N phenyl-N -phenyl sul f onyl :
Disclfipierazofetter ilvatéveiand internedi ate thereof shown
Problumh ot | be aspilvele bRNtke iAversiish process and/ or
[oo03 th good yield. That is, the present invention

p [ f du0|n a_co
SR80 TR Pt RV EMIB 4 R mpnoe o
RENYH R EéSPH|%DY&1P1EPrR74ﬂ?F@??&Vatlve
and %ﬂﬁ#%ﬂﬁ@@?tRQth{??fFM-, and R5 each independently
represent a hydrogen atom a hal ogen atom optionally

Meansubst i $§1ednal KHe poPbiepal |y substituted al kenyl,
[000 tionally substituted al kynyl, optionally substituted
Ioalk ,.optionall bstltuted al kyl oxy

0
Speond ’%‘inJs‘BY?BFé% SaMEYE hf BURgcyin *1RARFERARL-Y
effe(‘s%‘é% i PTPBHCAMEy IMsdead b6aPIab IspteHnAFPRUCSUSt i t ut ed
N-phegay babypheoptlisoriaf d1yy S ubspietnateithaniaeivattvonahd y
intermbsiatotete aeyk, sppWinOBah by subatéixbed mRehe 08hYh short
procégsagn@Pékoagﬂﬁ/é%gﬁtyﬁgﬁﬁd non-aronatic each

O d rou
|ﬁég %Y )/r%pggggntﬁfWS%Fb EnPEﬁ%ﬂﬁg% hal ogen
L) adi% p?ifoﬁaq%ﬁ%%tﬁt epgl@oaawreaﬁﬁsquy by Formula
(I1T)substituted al kenyl, optionally substituted al kynyl,
[ChemxnabnﬁbtmuSabsnltuted cycl oal kyl , hydroxy, optionally
RO suhsti t ut ed gl kykoxy, optionally substituted

allkyl thio,0a ( optionally substituted
R8 @ /N OXYIGaH —Rpt@omal |y substituted carbanoyl,
oyt | oral | ygsubs{ituted anmino, optionally substituted

R” arjt, optiomdl | yRSubstituted heteroaryl, or an
optionally substituted non-aromatic heterocyclic
group; conprising reacting a conpound represented by

wherdOiRul ar{|)r? , 2rf Chemic &P fefdl&hddpendent1y represent a
hydrogen atom, a halogen atom, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted cycloalkyl, optionally
substituted alkyloxy, optionally substituted alkylthio, acyl,
optionally substituted alkyloxycarbonyl, optionally
substituted carbamoyl, optionally substituted amino,
optionally substituted aryl, optionally substituted
heteroaryl, or an optionally substituted non-aromatic
heterocyclic group;

R®, R, R®, R’, and R'® each independently represent a hydrogen
atom, a halogen atom, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl,
optionally substituted cycloalkyl, hydroxy, optionally
substituted alkyloxy, optionally substituted alkylthio, acyl,
optionally substituted alkyloxycarbonyl, optionally
substituted carbamoyl, optionally substituted amino,
optionally substituted aryl, optionally substituted
heteroaryl, or an optionally substituted non-aromatic
heterocyclic group;:

comprising reacting a compound represented by Formula (I):

pamp



-)

RL RR HWNS R3 (1) OR5 R4 wherein Rl, R, R3, R4
, and R5 are as defined above; wth a conpound
represented by Fornula (Il1): [Chemical forrmula 3] RO
[ChenRkdB formuXa(l2d) R7 R6 wherein R6, R7 , R8, R9, and
Rl Ogarefs defined above; X represents a hal ogen
at g \optionally substituted alkylsul fonyl oxy, or
F% b@tltuted aryl sul fonyl oxy; in the
a pal | adi um conmpound, an organic
phosghortha conmpound, and a base in a solvent. This
process may be conducted using a solvent. Wien X is a
hal ogen atom hal ogen atons of R6, R7, R8, R9, and R10
each,i nd pen gntly. are al ogen ato avi ng |.ower
where hl%lw? ghan E%/hat rb‘?g( ret HeT g}FEé Fledliftve:
with |%mmpaﬁnﬂe|r§tm%e%%n¥ﬁ@ Pyl |Fcﬂ/wwgla2)< ItId :23). 2) The
[Chemigtdbdf acworddi gl to 1), conprising Step A of reacting
R t heioconpound represented by Formula ~(1). [Chemni cal
rrula 4] RLRR HM----/NSR3 (I) ORS5 R4 wherein
R /Ri R2 GnR3 , R4, and R5 are a-s defined in 1) ; wth
e pal | adi um conpound, the organic phosphorus
R’ com?aound and the base; and Step B of adding the
conpound represented by Fornmula (11) : [ Chem cal
formula 5] RO RIO R8 / - X (Il) R7 R6 3 wherein R6

wherdin ,RR8 R7ROR® RR°, and K arg.as gef HE?Qn‘e@ gal)boev?
a e .U SI \Y

x zeifiiel e AR B AL S
Ly Ryt be gy [o%y aprie ﬁ@ﬂ?&g‘%cﬂ}?% FL§StgeypsyLou  tonyLoxy
in theoRBREENGE OSt 8pP Tl bRAFIR ﬁ@mﬂmlrpal | &liosg v airgs phorus
compand t handr gamase plwspheplsegonpound; Step D of addi ng

t lre igom@UEk £ epagseRt ednladOEAULBihlY & solvent. When X
is a halogen atom, halogen atoms of R®, R’, R®, R® , and R'°
each independently are a halogen atom having lower reactivity
than that of X.

Further, the present invention relates to the following
2) to 23).
2) The method according to 1), comprising

Step A of reacting the compound represented by Formula
(I):

[Chemical formula 4]

R' R?
/9 )= _
HN N—SQF@ M
\ / 6
RS R*

wherein R', R®*, R’, R*, and R® are as defined in 1);
with the palladium compound, the organic phosphorus compound,
and the base; and
Step B of adding the compound represented by Formula (II):
[Chemical formula 5]
R R10

RSC}X (ID
R” RS



[Chemical formula 6] RL R2 OHNMNS)\ / R3 (1) O RS
R4 wherein R, R2, R3, R4, and R5 are as defined in
1); and the base to the nixture obtained in Step C

where"’ir}‘ij R?‘t epRE OfRBadqigng ﬁm f péRgSQQ!EQQ\eQ%/ J‘n 1);

Chem cal ornu
unexeif T goh it ap. pla O &% Rf SOLYRRt: /gtep A
may Qﬁs%ﬁﬁ@H§6QQ1?B 15t%° ?HeQHQQErE5oB#8Pﬁ@§|WPE§eb°BrS
3) Thderres tlkadh aScap diaryg beocdnducteapusshgga sol vent. Step
Csay beogomdudinef tile a1 Dad0Gnf eomba Ui dWHES €19e 2organic

phdsﬂﬁggé chpbhdet hod according to any one of 1)-to
wh ound is

r Lum conp
a%eté&g %)‘#ﬁln%gﬁhog a oraln oCP o EhRY gﬁeggf#ﬁme&a
[Chem@pcahhEpgmyine 1 or gani ¢ phosphorus conpound is
dlad&ﬁanﬂv1butyl phosphi ne. 6) The nethod according
/0 @ny=sfie of 13 , 4) and 5) , which is conducted in
HN  tNMeSp end® ofl) sul finate. 7) The nethod according to
\“—ényao e of 2), 4) and 5), wherein Step A is conducted
in tme pr%sence of sulfinate. 8) The nethod according
to any one of 3), 4)-and 5), wherein Step Dis
conducted in the presence of sulfinate. 9) The nethod
wherecc ok Ui nB t ORANY ROne aofd 6)° t@r8) aswherfained hiem 1); and the

base Stk f £ Aat ﬁnl'X&Lﬁ@'é’@%@@ﬁédt(lrUe@geﬁut“ Aatge. 10) The

%tt%% £ Yol £Re20 m e%ncaf rl:?rte%e% &’ggfwmgiﬁgm)

are rogen a
[Che%%ﬁ L ﬁE@E ently are a hydrogen atom a hal ogen

R* atBmM or alkyl, R3 is alkyloxy or alkylthio, R7 is
RBﬁ{j?%ﬁoxy or optlonally substituted al kyl oxy, R8 is a

ogen(IBt om optionally substituted al kyi
onal | y substituted al kyl oxy, optionally
suBstltuted al kyl oxycar bonyl, optionally substituted
car banoyl, optionally substi t ut ed am no, 4 optionally
substgtutgd aryl, optiopally substituted heteroaryl,
wherinaR’ opfi ondl |y Bubski t ut é@choh-aFenasi defined in 1); to
the mexengeyobtaigredpinafgder ik. a hal ogen atom 11) The
metehed, actet ds fgp tifagnye 086 nducl)led Hng Whes€iveRt,. Step

C ma§R2be B@ndrl]l%sce%%t lgnﬁglR%O aief&"i‘diggﬁ:ﬂn@tt% &% 1 fours .
'4 T%% %gEB%% égégﬁ%ég %%glo en at§ﬁ1 %p?ldmﬁ%é%eln the

pallaghion; CHRPEN] bRl lae Thatt

5) The method according to any one of 1) to 4), wherein the
organic phosphorus compound is diadamantylbutyl phosphine.
6) The method according to any one of 1), 4) and 5), which is
conducted in the presence of sulfinate.

7) The method according to any one of 2), 4) and 5), wherein
Step A is conducted in the presence of sulfinate.

8) The method according to any one of 3), 4) and 5), wherein

Step D is conducted in the presence of sulfinate.

9) The method according to any one of 6) to 8), wherein the
sulfinate is sodium para-toluene sulfinate.

10) The method according to any one of 1) to 9), wherein R*,
R>, R®, and R'° are hydrogen atoms, R', R?, and R’ each
independently are a hydrogen atom, a halogen atom, or alkyl,
R’ is alkyloxy or alkylthio, R’ is hydroxy or optionally
substituted alkyloxy, R? is a halogen atom, optionally
substituted alkyl, optionally substituted alkyloxy,
optionally substituted alkyloxycarbonyl, optionally
substituted carbamoyl, optionally substituted amino;



=

T substituted am no, optionally substituted aryl,

optionally substituted heteroaryl, or an optionally
substituted non-aromatic heterocyclic group, and X is

ogen. ataq 1 t hod of duci ng a conpound
0ptlornea‘pj?1 gﬁflgﬁtﬁ?”ﬁoer‘%‘u?ﬁyrlr?vﬂﬁtlzﬁgﬁﬁcglu%cﬁ gg
hetengaRy 1l Rport @RI pnaliys suR g l'EJltF@lD@GOHm@éiLﬁ
hetemRIGYRRi¢c BIoupR8 gnénd R® & ehabodehi pgdmi.n 1) ; RL 1
11) Tise edkydbenacebraikenyt €nenyCener bsi Ng: ﬁafﬁhF:ﬁEereln RY,
R?, Rth%F“'ﬁgia SQﬂpﬁund Eﬁp $Sgnbéé U {4\ qxgrogen
atom qheml'(f fglr'lm’”% % 1 1& R® is
ST o Whe?8FR RIC™Rp YI5Kd ar’eg Jéy ¥ed
a haliqgen atqut%%tlﬁpaé&ﬁ|%HP$&&ﬁeae§ceér@qﬂ?xb ARt bpeally
subsigftufedoamipo ,Stapt ok ldyaciumgt i hetednpoynd, optionally
substriepiesenhed emodwofrmul ar @nV)opt inaltonpABtituted
non - P £ €At 8d Ry JOF @PL@ gﬂou Chepyeal EO'“ﬂéﬁJQin atom.

12) alﬁ%y% ﬁ%\é)ls E ﬁyar og£ Oa%n%kg%PrSF?%teC\(l?% Formula

(VIT )i ogen atom optionally substituted alkylsulfonyl,
[Che“b’rCfé)Jﬁ)tf@ﬁa‘lullyil dubstituted arylsulfonyl; in the

R presence of R baB% to obtain a conpound repr esent ed
Formul a0 ( [Chemical formula 11] 5 RO RL R2 O
R8 @ N\ NURB-S{ // S(MIM) O O RL1-COOR12 wherein Ri1,
RZ , R/, & Y4and RO are as defined in 1) ; RL 1 and
O R12 are as def| ned above; and additional Step H of
Rsubd;g@H ng the conpound represented by Fornmula (V)
to hydrolysis when R12 is alkyl. Here, each Step may
be conducted using a solvent. 13) The nethod according
wherdih 1R) ,, RMIEREI N RE | SaRghakogEN Al OMyerined in 1); R':
alkylene or alkenylene; comprising:

is
Step F of obtaining a compound represented by Formula

(IV):
[Chemical formula 9]

R® R' R?
/. 0 =
R‘L@—N N—SO—#* (IV)
\ / (II)
HO

wherein R*, R®’, R’, R®, and R’ are as defined in 1); by the
production method according to any one of 1) to 11);

Step G of reacting the compound represented by Formula
(IV) with a compound represented by Formula (V):
[Chemical formula 10] -

Y—-R"-COOR' (V)

wherein R'' is alkylene or alkenylene; R'? is a hydrogen atom
or alkyl; Y is a halogen atom, optionally substituted
alkylsulfonyl, or optionally substituted arylsulfonyl; in the

presence of a base, to obtain a compound.representedﬁby Formula
(VI): '

[Chemical formula 11]



14) The method according to 12) or 13), wherein R1,
R2, and R9 each independently are a hydrogen atom a
hal ogen atom or alkyl, R3 is al kyloxy or alkylthio,
re R8 is a hal eggen g om optionally substituted al kyl,
tio ' yosubsyituted al kyl oxy, optionally
R8 it : | k ifhonyl, optionally substituted
r bamy| 0.0 ifnally substituted am no, optionally
o Substituted aryl, optionally substituted heteroaryl,
\ an_optionally substituted non-aromatic
R&(re_t(\qugs%:l ic group, and R11 is al kylene. 15) The
nmet hod according to any one of 12) to 14), wherein Rl
R2, and RO each ipdependently are a _hydrogen atom a
whereid} dhen Mat ofn 'oF@aI idpd 1%3 d5e afRyASEENAd alky} L hik, " and
R axP &S gdphliogen abmoen apdional |y substituted
caflantdyina osttiegnal by subseicttutryl tand ROmEPIn@IAdYesented
by Fo&‘iﬁiéty%’?@ %W'hy@ﬁél?tgﬁtkl the%&lbf%“t%f%lhﬁhe.roafy| :
0 0 S Ltu non-aromati c
13 Tg]%{agrggﬁc ﬁqgaé#% H‘Q‘%é’em g?gucrc%teﬁ%rylue%le?glg) SRL¥ECod
) P& Rt E‘BSUEB tepreYORTRIL By Fof ilRp1q9sy - atom.
14) Thehetg BaPdf semoirdliy t®olR) Rx W3 ), Nvhereiny B'S R?, and
R® eacl/ +nRepdngentlyHarehereyarRben RXomR3a ,handlgél @atém, or
alkylas rfefiged1kgibxy I¥is1Rptitead | yr® sylRstd tHEesh & Yhtom,
optidia PPl ERBLI SHAS 1 AVkeY NGB O8N 1y G Slileq
alky St e}F - f. ob%f%msn]?oa C ngoga {(%groes nt eb %l or ntu_l a 11
TR 1 PR HEM £35S FT hiF At £5) 2 5K BRI OBY Gor PRyl optionally
substjtutedscprbameysl . \oPFkesy1 Y3 SWpsEjtuted amao,
optiagmekky nsRbstifuted3aryand oR imwmahdydefibeditutdd ; Z
hetedcanybal ogean atm ohylike ssidwdtacear Gidig 410 m@aiyiene
heter¥cye11@ &ibuAnthnStRPJ Qf 418a¢fing the compound
15) THEPREIEULD o FOLAY! o (V1IN VAR 20 5 0pR| C DOLODLG 5
R?2 Y G I—éeareﬂ] eagh Step e condﬁc]ée using a hal
© 9561 ventS D7) VA HBERGE ot pravttict ngY 4T 0o dHP™m . @ halogen
atom, td By ESradikay1qiy . oF chbkvédhifor Ril aisl4 halogen
atom, optionally substituted carbamoyl, optionally
substituted amino, optionally substituted aryl, optionally
substituted heteroaryl, or an optionally substituted
non-aromatic heterocyclic group, and R'! is methylene.
16) A method of producing a compound represented by Formula
(IX):
[Chemical formula 12]

RQ R1 R2
0]
/N 1" -
W i\\fN\__/N—(ISj@—RE’ (IX)
HO '

wherein R', R, R®, and R’ are as defined in 1); W is optionally
substituted aryl or optionally substituted heteroaryl;
comprising:

Step I of obtaining a compound represented by Formula
(VITII):
[Chemical formula 13]



RLRZ2O_ HNNS/ R3 (1) OR5 R4 wherein Rl , R2 ,
R3, R4, and R5 are as defined in 1) ; conprising:
Step K of adding a conpound represented by Formula (X)
Re : [Chem califorgula 15] R1 R2 -0 11 C-S---R 3 (X)
10 R4 _rian,RZ,RS%R4,andR5%reaE
Iwed W\ s ; \LGysa ¢ tion of piperazine; Step
‘ add_i_}’lr\éy_r'é /tgqtrggﬁrIZaction m xture and
Ho extracting wi th an organic solvent; and Step M of
maki ng the organi c phase obtained in Step L acidic by
adding an acid, and extracting it with water; and

~_Step,N af, 4 ng t ,aqueous phase obtained in Step M
Whereajr‘kg‘?li n b;qud%ﬁbyg‘ b%ﬁ? &5 %’a’f‘tfs‘é‘epq‘éﬁ} gilt'atli 6§ 8fhalogen
atomgrb¥t thes me it 2RECEOHIG oFP oRNpi pacasiind ) ste ol lidne and

séltgn oh,of StepstKngl thie] démpodn® mrapreeesrsiichiedFormula
(VIIUNORL thhearnf dJdgahng peeddiild onsiaStep K may be
corguct ed, ah é%ekon?aq, G d o{:oédtu%t dhpy%ég St Sglkye'ﬁﬂty.
17) Zpemcggdgct%d at d5 to 80 C. mtﬂﬁgl? gagr e~ conduct quormula
at"asE s 86 EMRAUETRY @ £8™P LEBPTRFENTST Y ¢
(I): acid as an aci d. Step N nmay be conducted at 45 to 80 C
[Chemicasi Agrmula Y4 hol /L of sodi um hydroxi de aqueous
sol utR'lon RS a base, to nake the reaction al kaline.

,—kur®he crystals may be allowed to precipitate at 15
HN teo-S RThg)met hod according to 17), wherein R1,

—F2, 0R4—4nd R5 are a hydrogen atom and R5 is al koxy.

7 19)R°A nRt hod of producing a conmpound represented by
Formula (XV): [Chemical forrmula 16] X N~ 1 J (XV)
R15 O OH R16 wherein X is as. defined in 1); Rl5and

wher &l rfacir?i ngépeptienihy R eRfeea@Nbic RYHERIER B OMMprising:
a%@ﬂﬁ Kﬂyﬁﬂaéﬁiﬁﬁ a compound represented by Formula (X):

[Chemical formula 15]

R'" R? -
0 H—
CI—ISIQR:" X)
ORS/ R4

wherein R', R?*, R?, R*, and R® are as defined in 1); to a solution
of piperazine; '
Step L of adding water to the reaction mixture and
extracting with an organic solvent; and
Step M of making the organic phase obtained in Step L
acidic by adding an acid, and extracting it with water; and
Step N of making the aqueous phase obtained in Step M
alkaline by adding a base to cause precipitation of crystals.
When the solution of piperazine is toluene solution,
- Steps K, L, M, N, and P may be conducted under the following
conditions. Step K may be conducted at 45 to 80°C for 1 to 4
hours. Step L may be conducted at 45 to 80°C. Step M may be
conducted at 45 to 80°C by using 1 to 4 mol/L of hydrochloric
acid as an acid. Step N may be conducted at 45 to 80°C by using
1 to 4 mol/L of sodium hydroxide aqueous solution as a base,
to make the reaction alkaline. Further, crystals may be
allowed to precipitate at 15 to 30°C.
18) The method according to 17), wherein R', R?, R*, and R®
are a hydrogen atom, and R’ is alkoxy.



. Step P of reacting a conpound represented by Fornmula
(XI) : [Chemcal formula 171 ~ X HO & (XI) O H
wherein X is as defined in 1) ; or a reactive

19) AehdéVAbRVE £l

(XV) ¢ For rrul a (X'l ?ﬁfo c1n%§"'a%h];orn{|f?31m%{nf f’ﬁ%%%%%—l}t‘%ldbﬁ%\ﬁ_&rmula

()é R15 wherein RL 5 and RL 6 are as defined
[Che%%@ frEmplias I kyl; to obtain a conpound
repr &d by Formul a (XI11): [Chemical formula 19]
7lx R17(€1)s ~N (xm) -rq Al5 0 OH wherein X is as
q i s, RL 6, and Rl7 are as defined
ve,thtep Q of reactl ng the conpound represented by
igormula (XII1) with an acid, to obtain a compound
represented by Fornmula (XIV): [Chem cal fornula 201
Oq XRL6 IN(XIV) R15 0 OH wherein X is as defined
wherein1¥ isRisbdafdnBh G rarke) asrbehhaed:® &beweh idqwk

®®ently
repr{%@ﬁtChQEE@%éﬂ“%féﬁgogf‘ﬂﬁ%fDnPQHﬁglﬁqﬂkﬁsente 8

b a solve C\Ql gorrnrétor%] Fgﬁr %J’bﬁeh(ggg %8??{5‘8&%“1
[Cher?Jef)? @ﬁFg‘(’flk?y b ]rrrul a (XVI11): [Chenical

fornmula 211
2‘0 ~ N (XVII1) ORL PH wherein X is as defined in
HO RL(81)i s a hydrogen atomor alkyl; and R20 is a
hydr ogen atom or al kyl; conprising: . Step S of

O hablegenati ng a conpound represented by Forrmula (XVI):
[Chemical forrmula 22] X R18 1 i (XVI)

R15 &

wherein X:Usas defined in 1); or a reactive derivative thereof

-with a compound represented by Formula (XII):
[Chemical formula 18]

R1GOR17
R17O>§INH2 (XIID)
R15

wherein R'°and R'® are as defined above; R'7 is alkyl; to obtain
a compound represented by Formula (XIII):
[Chemical formula 19]

X
17 X
S (XIID)
1_. >\( / P4
RO 1 |
R O OH
wherein X is as defined in 1); R'°, R'®, and R'’ are as defined
above;

Step O of reacting the compound represented by Formula

(XIII) with an acid, to obtain a compound represented by Formula
(XIV):

[Chemical formula 20]

Rw&/N S (X1V)
R'™> O OH

wherein X is as defined in 1);

R'°and R*® are as defined above:
and

Step R of closing the ring of the compound represented



O OH wherein Xis as defined in1l) ; RL 8 is a
hydr ogen atomor alkyl; to obtain a conpound
represented by Fornmula (XVII): [Chem cal formula 23]

by Fg}mﬁﬁgq(%% W 10 OH wherein X is as defined in1l); R18
|ﬁ as defined

? Rﬁﬁn en atom and Step
& et TGS LAR &?r?‘p o rB P§§ & WYIFer Felyent -
20) P(xwwow 123 @rcmﬁﬁma repPapandl ByrrRsendefiiky Formula
(XVIIRRDCOONH4 wherein R20 is as defined above. Here, each
[ Chen €81 MEY rhgi 1condugt ed using a solvent. 21) A conpound
represgnted by Fornula (XIX): [Chem cal formula 24] X
R21 (5‘ (XIX) OH wherein Xis as defined in 1); R21

20 nalwirpubstituted 5-nmenbered heteroaryl; a
R ‘ﬁg 3eut|cally acceptable salt thereof, or a
B
various ternms are

thereof. [0005] In the foll ow ng, neanings of
expl ai ned. Each termis used in the
uni fi ed meaning throughout 9 the specification, and
a he a ani sed.alone .or in
wnexd ALt 1 SR B TRR N Rl e, B °1 421 R e paB0aRp atom oz alkyl;
and %pec?FléaHXQFogqﬁu%BQH QFoﬁiﬂﬁ%mscﬁmPﬂ%ﬁﬁQ$e at om
aSdeoFi Aé kg dapgeadirigrd gecaremuwrd arepoesaptedt bm Férmula
(XVIf{iuorine atom a chlorine atom and a bronine atom are
[Cher?i €4 8T F@&mullh the) present specification, "alkyl™
I sx | i near- or branched-chai n nonoval ent
arbons having 1 to 8 carbon aton(s). Exanples
st hy[XVBt hyl , n-propyl, isopropyl, n-butyl,
yl, sec-butyl; tert-butyl, n-pentyl, isopentyl,
-é ntyl, n-hexyl, isohexyl, n-heptyl, n-octyl and
the like. Preferably, Cl1-C6 alkyl is exenplified. Mre
wherep{ﬁf)@ a;pla% degln% &llnkw |§10X§g'pg 1’( &909\9@‘99& or alkyl;
gr of, r on Ls rgstl cul ar ecl
I nc

rly.s
[Chewﬁﬁag gp Fﬁ@- Eav ng carbon unBer Wit % L

In the present speC|f|cat|on,

R™al & * includes linear- or branched-chain
nonNQ en —@Ygrocarbon groups having 2 to 8 carbon

afong and having one or nore than one doubl e bond(s)
O OH

wherein X is as defined in 1); R'®

is as defined above; R'°®
is a halogen atom; and

Step T of reacting the compound represented by Formula
(XVII) with a compound represented by the formula: RZOCOONH4
wherein R?’° is as defined above.

Here, each Step may be conducted using a solvent.

21) A compound represented by Formula (XIX):
[Chemical formula 24)]

. X
Rzr/[:;j/ (X1X)

OH

wherein X is as defined in 1); R?! is optionally substituted

5-membered heteroaryl; a pharmaceutically acceptable salt
thereof, or a solvate thereof.
[0005]

In the following,

meanings of various terms are
explained.

Each term is used in the unified meaning throughout



Exanpl es are vinyl, allyl, 1-propenyl, 2-butenyl,
2-pentenyl, 2-hexenyl, 2-heptenyl, 2-octenyl and the
like. Preferably, C2-C6 alkenyl is exenplified. Mre

the s%@éff@élc‘%’lo(ﬁz %c?l llfggyltrle' %éﬁ'ﬁ@l nc%ﬁgﬁg v}hrént rlfsed alone

speci I on ['i near-or
or ‘JgrdHER%B %ﬁé”h a%%v%FgﬁF ®tar bon groups having 2
t 61 §hearyods aRsnmsP&cd st hyobne "drakpgent AiAMGnaeans a
fluoninegl etbond@s)chloEkaephtomar & éthgmyhe dtpmopynydn iodine
atom.2- i @pyYId in&-dHbny N chldriald WHom, Zrde%yB¥bmine atom are
prefé;f@@tynyl 2- octynyl and the Ilke Preferably C2- C6
héy IS exe sféedf1¥bre n i?p& inear-
nﬁ P Sl FPEEAT R preg spé&?%%%ﬁ?o
or brﬁ@f&%& %Plnufh%vaaééeneyemélqaﬁ%b%mfhfgventzol go 8 carbon
atom () borExeoRs esbaaplnestayd, eydwopr opypbropydl.obitopropyl,
n-buteyr| opsbbylty Cycseberykyl ,cydoheptykl cyclmactyl , and
isopdiieyli kBe oPrRIBIPP! Vn - £3xFR , aysdwakiyl hsheptyl n-octyl
and |ed I'n the present ‘specification,
et hyl oxy, . n- propyloxy

“al kyl oxy" nethyl
Prefe b oy @ﬁ)x&s PLEARAA G- MeTBuPyrSRFably.
Cl-C4 sr+kpit yﬁoﬁwempbéﬁiyﬂoxywmqnnﬂhﬁym@myerzogemgﬁmﬂw$ is
partispkatyyospeaifibagl oxy, insdhekxys oxXylky2-"hexa DXy, carbon
number hexyhexy tHe heph yboxy, thedGiyhogy .and the like are

e&%ﬂphbfﬂ gseEﬁ:%E%?Q aﬁ% alemﬁ%g% dﬂ@;&&@; linear-
er.a he
or prgicaels? %%OY%%B? el upBC FEpMRS jeving 2 to
8 carbhaq @&é%“sé} NAYANI HRRE R A8 Bt hamteie Qb he thend (s)
Examnhmgéxﬁ\umwimﬁmavllmﬁpmopeaﬂﬂuZsmaménmthHpemsenyl
2-heXah ¥yl t Bi-tlepta®yhyl bhoe eetyy| 4hE0L he- iy ! t s ferably,
c2-cé %qg{@fwitfé anerﬁ‘p?%){letdh' OMo'x%OB‘PéfééP%tS’JhY C2-C4 alkenyl

is eé%#? X|th|0 tert-butylthio n pent
.t hi,o, pe

ent. Ith
Eﬁﬁt%JngePgoﬁﬁ LR iR A LY BY 13 s PeRsol inear -
or brnarh%%?ncﬁiaom ﬁn%?ymlﬁpé BYARN@ATPRE §reups having 2 to
8 carbognpitidnednd raafenabdye oGl-nCoral tdydn e itsripsé dsond(s) .

Exampvbe e pref ertablyyl CliChroalykig1 hi 9-psobiyaivad. Went{her,

2 - pe ARG OE_I 1iS2- g%rwfﬁiffly 5%%?Jyf“%?%tthe like.
es
Preféfggy of S &y k ny? the} ntts eC|P PRt Bt %éably

c2-C a? §V§§Pfdﬁ@lexemﬁéfﬁﬁﬁ§ulfonyl ethylsulfonyl

nLpr dgy seF e6A/RPIt, SHesHf bpytianf, onWXCho@bky[Lé:ulimmyMes
cycloabbkulygl hudfionyl 3 teee- buinHaul 4 oopk,. Examples are

cycldﬁibp?@tywyﬁféEW£yln E%?DH | a9 m¥| clohexy lIf |
cycléﬁfﬁ%QF %yéf§Wé §§ 8% Sﬁ%ﬂ;}FX g;xyggﬁqi (HW Cé
cYCl%F g%é %ﬁlfﬁﬁ%?p hih gt Isulfonyl n- octylsulfonyl and

tH& t |ek8r§|5§rb§<éﬁﬂ¢¥fbaatppélf ergbl' ¢ lkeILagey " . methyloxy,
ethyldxyl suipoopl logy .| isbedophirexypr ef-énaby Yox €1-iGbbutyloxy,
sec-wbkyl sutlyf,orydrt sbhtgtiesy, n-pentyloxy, isopentyloxy,
2-pentyloxy, 3-pentyloxy, n-hexyloxy, isohexyloxy,
2-hexyloxy, 3-hexyloxy, n-heptyloxy, n-octyloxy and the like
are exemplified. Preferably, Cl1-Cé6 alkyloxy is listed. More
preferably, Cl1-C4 alkyloxy is listed. When the number of
carbons is particularly specified, it includes "alkyloxy"”
having carbon number within the range of the number.

In the present specification, as "alkylthio",
methylthio, ethylthio, n-propylthio, isopropylthio,
n-butylthio, isobutylthio, sec-butylthio, tert-butylthio,
n-pentylthio, isopentylthio, 2-pentylthio, 3-pentylthio,
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In the present specification, as "al kyl oxycarbonyl ",

nmet hyl oxycar bonyl , et hyl oxycar bonyl

n- propyl oxycar bonyl, isopropyl oxycarbonyl ,

0X er t rbqnyl

n- hejifﬁgybro¥§§§§¥?d hl& 5 Pﬁ?¥&e%%¥§ 9 %eﬁy%th%P
n-heghibthy KLU EY1 BRc Aty K saF Fofapmp it ied.
PrefeP%ﬁ‘H%uICa%@G @Jéfﬂ%\lb’ry iglicpted kyll‘@ﬁ@%aﬂkﬁ)ﬁ@rabéy Cl-C4
alkyltitsiedis| iitshe dr ed¥ren speei hurdtdomf "a@aybdnisndlsudes

partlaitryéﬁﬂybﬁﬁébl\ﬁ‘i@ﬁe &tltk:lvhcmldaiéf 'a%.k%bloé/tt?iéie&%vpﬁg carbon
(0] (0] nol e | S
numbe11a dﬂjclaln rth?ﬁé&r?é@ Q¥' + Lot o@&é{ y

escr |

[ Kyl
ARG PENE o PRy S KSRGLPRueRE  BDl oSBT
methﬂlai‘é%faegéru ey bpe+ 5ABYLYy JURTPPULEd 1AM Y, and
isopragy lenafbpysubgtibuteiisaldyfidny Exanpbes tarle wchbdyy] ,
sec - HIOP1 oaYEonkut yl oyt - ban;rcwulmdylheanléeltﬁrhdilﬁonyl

lsopeqwffgaﬂewlf' Cza-t tylgﬁiﬁiy §ug§w @;ﬁmo
n-nesl L HPERR ST DY SERERy N 18 e

3- he"fié]t%ﬁllé%é’nll béHh@%FijilSﬂP?é’tI@flde%cPFEéfésulfonYl and the
like "dyeg eeamplifblrde- Rser¢badt l'vacydl'Co6 abdhgldeddidried is
llstedal kW @iy car ba@rylab land/ ©r - abovﬂlqels@ulb@dyl is listed.

" ankhul g 00ybnt Bparmlesc AL godlM Y EIY1 88V BArbonyl”,
meth§H§?iQ¥%ﬁ %%i‘%EW gﬁ%g %%ﬂé??%LZF‘E mqyloxycarbonyl
LoD RRY LT ERPREO N Ykt T BRY A BOHARRPRL

tert Ryt hy §§WF@|¥WW%0 mnEenfd 1akecarppayar ampidy thar hke are
exemmkt Aiyedn nBrediemstthiyt an€heC4 etk hethyaabbng,l is listed.
partm@layhgmp&@f@@@@y&arrtm%z r@imiéﬂ&taa&woamlnolgnﬁlsted
t&% H?h? @sgﬁ$ éﬁl c£glg§$|?r?§§pt lud

05_1a ub my . "
1k lkyl
a Yf opt naI ubs [ tu Yod- % am nocar Sﬁfl osea Y

or aré’ ?%QPP swﬂa‘?ﬁet @Fé’ glﬂh%tﬁo?ﬁt§/aF§ra§6\?é’rd’é§%‘?l brEYL”
Each odptiadria 1y anbstant edashibm sulBdahpibedape a substituent
exempghi bapdyln lateret igkcecabeandypt iyl yetdtydtituted alkyl”
and CépbasawullyN-Qityt i Naredhyry rar bameyhp 1 s Nadieetdd ty1 ,
prop£&hPRMYl JY Zyt g@%arf%a tﬁtag L&' car bafmy'

N-rret Isul car nd t ef er
carb étrrt}yoyl ﬁéth fLonN I\I-Ocﬁt}fecflﬁ?ifi S tutea

amln%arb%ﬁﬁypeswaﬁﬁtf}fy|V§m%rfWYc§Pb§Hw|tJamht%elm|qk@e PR two
pOSlth@npsés@m apece f dearcicdved al kYkghé" dedes Jdewaribed
"ary bt anches: chasprabled enetbavaigy 1" | @bl caddofrabed( Sacyl”,
abov@kégﬁhgiﬁyﬁarﬁﬁ k@ﬁ?ca%HHH V¢ BREP¥LER®ove-described

alkil\&i W ;Ljié‘ a..e_%h uhene, 1 IeLpyLeLhe ene,

h Iene 1ene
dlmeﬁ

AN, SOy ARR0 . 1 SESRBY hyhabfy| &idy Imethylanino,
benz}ll@mélpét hﬂceﬁtﬂfﬁy @Rgno, 1b@tﬂM¥3Qalmaflhyl et hyl ene,

me thy X orgthylbemy 1ldmied hyhe thyilned hjbepeamdneetdand the like.
PrefdFaBRYNYla@i®o 1, e €hiRblitino [ réImE by qr&%unlo 2-di net hyl
ethyiﬁégﬁgg¥%1Qﬁj ngeﬁhpggmﬂnotr+g§E9X EQ%O ethy

methy{ amlnéeén B”lYikg are exemplified.

In the present specification, "optionally substituted
carbamoyl” includes optionally substituted aminocarbonyl
whose optionally substituted amino moiety is above-described
"optionally substituted amino”. Examples are carbamoyl,
N-methyl carbamoyl, N,N-dimethyl carbamoyl, N-ethyl-N-methyl
carbamoyl, N,N-diethyl carbamoyl, N-benzyl carbamoyl,
N-acetyl carbamoyl, N-methylsulfonyl carbamoyl and the like.
Preferably, carbamoyl, N-methyl carbamoyl, N,N-dimethyl
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1,1-diethyl trinmethylene, 1,2-diethyl trinmethylene,
2,2-diethyl trinmethylene, 2-ethyl-2-nethyl
trimethyl ene, tetranethylene, 1-nethyl

carbérﬁ&%fnehﬂxﬁeet%gl%g)ggﬁﬁgt h%@ﬂ%ﬂ?&fyl Sﬁe’thé 1; di et hyl

%me Iﬁfﬁ etlyi r%ﬂ%i’ﬁ pP&Rdion. “alkyl ene 'means linear-
or blzarzcafednca@dgyﬁlr}iyﬂe@hm BA& iqyal 1 heo| iRecanbon atom(s).
Exampbe$i euvkame thyilreges ; dF mertancheade thailenal kyl ened haytAg1

methyzléﬂe6 @%h@‘l‘érﬂi OonEB- méﬁhﬂrl@"!ﬁfifé‘jnel nithe RfeseN 1ene,
e T

1§ ‘carbon at ons,

Ofe bt he ﬁle&]i’é’ gﬁ%%ﬁ?? ‘et henyl ene,
1-et11>£brﬁyr"eé arffifehkensg, 2Tgilma iy lenfenyl-avthyl
trimdtRydesehyl2 -atdigmyl eheimettetlyme 2- etthyinet tieny| ene,
trimPtepesykena,, 2 lyimd fivl 1 2tpriOREYYy B8Re, 2,2-dimethyl
trlm@flq?lm’lle 21I<1fé3&ﬁw' @P.-e.met%'ylléjdgEt Eylei?l g oocé&eﬂ?(éﬁq@lene

hyl enyI n | -
1,11 ies et erfn’sg&"% % aefhgl 5
2,2- ciuztam L bR meaeetmylouzemraaé e vene.
tetramgphygdghnene,l -mahhy| t2thamsmtihghene, 2-methyl
tetr@meehhylenz- but enyd enerh¥y 11t tledmyt h#ibuleenyl ENegimethyl

tetralmgtﬂy&%hlayl -2-Hud ehytape ac@ltfaﬁeEg Eavlen particul ar,

2,2- inﬁahrg %lWxaji Mggﬁg&al tnri{le r sen?% parczclcular

llne%ﬁec?ﬁ%??%ﬁe "§ Prci YRR e dRBEDEI ctoof carbon atoms

is prohdeERsed cyclic arormtl ¢ hydrocarbons. This nay be
cdmdehseprasepvesyepossichltel ositdkenwlBne” means linear-

or brailﬁddeedeéﬁblllﬂeﬁlke%qé}ﬁé kyvdvifg taﬁgrréje@&fbgﬁdatoms and

examprQ Qﬁrgr@tthce &ggcygl et Pu@the L tﬁyies
th Le.ar e ANy enserg {I nﬁg,éen lene.
° erb:}’ ar n% ?W every‘%f)o& i"ofh’ Exarrp Y
l-et n§| of DY SeRgph AP RAL PG,

1-me léﬂaﬁy@ﬁf@wmlme 12 3MgdMmstkdi dxpEgbenylene,
1,1-4jdebbyiodi-oxamenphdnet hd |3 k&im®tByerablpsophepyéne
'1-etHynaphplylpe itk e na@hblﬂ‘l'yla-rﬁ-pfb &ﬁg}lemre
1,1- &wiﬁ?ab'zy., 1éﬁe"51tezd E

t t I c
1-bufiyyens’, Tl tan’g%afr‘m?%" %?.%Lbéyé gl P
2-methhi s2niNg entl st l@ﬁéddt“tﬁﬁlaﬁ’br@rhrlitleyl@é%t ed

1. 2-dtwathy loRydurtenheneaagd fiire at bkeandIla piatrtogerniar,
lineatomr brandied); chainrdaEkehyletendansalg onc ®f E40b6H atoms
is pP®ferekgsuch rings. Exanples are 12 pyrroli d| nyI

(%ngthe ngggltl %?éhfl%aﬁ:ar r ol i, dl ;‘)ﬁ) s .mc}/nocyclic

11 di
or cé ?3 §8 oI%cﬁlrFﬁ Brdasom ¥ o%%raonsl ‘m E'é‘zlé‘l iMAH )be

condwgago@td,qﬁqr;{ @(@SSlQlﬁymﬁmmyw:Lth above-described
"cycRepykyidl iodi nydfer - pysazdlbiey| " fen garopytazolidyérocyclic
groupi peredih {£. BothPtB8eisdwh@re 2} Pefd déflglngle r1ng and a
cond@hgggalfziﬁléfl t(fncgln ﬁﬁ’:@cfé%fry’é )e’ve]:ggﬁgﬁqygl r§ gE_‘.Xamples
are p eny qurr)d htslsl)l Irlll)épht%gl anth ryo Iny '
tetrahydronaphthyl, 1,3 benzodioxolyl, 1,4-benzodioxanyl and
the 1ike. Preferably, phenyl, l-naphthyl, and 2-naphthyl are
listed. More preferably, phenyl is listed.

In the present specification, "non-aromatic heterocyclic
group” includes a non-aromatic 5 to 7-membered ring containing
at least one atom arbitrarily selected from an oxygen atom,
a sulfur atom and a nitrogen atom, or a ring of formed by

condensation of two or more of such rings. Examples are

le,n
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nmor phol i nyl (e.g., norpholino, 3-norpholinyl) and the
like. I'n the present specification, "heteroaryl”
i ncludes 5- to 6- nEnbered aromatic rings containing at

pyrrofARinghe @l am nﬁ#? bils% sﬁfctsdg LA QXY Pen
sulf “ato omin g
pyrr&E Rl n g fh6 comiehLBROhi ndvery TROSFBRA Nt | b Gt h

2- 1m%ﬁ@%@léé§@ﬁﬂﬁﬂi1@y@ﬁéaﬂwﬂyl (%bgve dadcdmidseldinat yl "
pyrazmbbvéidgsdcr(iched. ; nbﬂpgrammmxﬁlﬁmlernep@nazqniwpnymn
pyra@éh@ﬁyhl%@r@arYﬂ)yrgiéfﬂlh@lbpt @)1 Say Whed hetﬁ;?@fﬂilno
2- p1ﬁér§d§iwg|§é é¥h9@ § Q%éi;me ﬁipgra@fﬁ n? Cgaollnyl

(ot gl S S s BB (00

morp@fww (e3.9-ur yr9TPRALAAPI. (GePTPROLRREAY| and the Like.
3-Imhitéweypre sem dagpkyhi filcatgion 2- Thedarobﬁyl includes 5-

to 64mémbdazadl Wroomdpyiazelnlgs(sdhtaidiRyr az0last one atom

arb1§rQ¥i§ 0'£hedkéwf@£8&y5% 'ﬁ%&éﬂ@%@b%' ey % r atom and

| sot %ZO ¥_ hIfSOX&ZO I SOX&

a nlto&%%o? pro Ig]fo%%%’op | C ‘P , every
POSS%‘P&%zBPﬂlt(Jé’Ib With. PHPH?GI%SCﬂl‘Pﬁﬁaz@Wﬁloalle
above-dapgrdbgld "yl dyl apevg.-,decpypedyl” po&—payxrcordqt;c
hetedopyeildyl yromparnydti€r he teZoPityalzl N¥Wvwen in both cases
wher@ﬂéﬂ‘@:@é&y&l(fs & 51%9@@' kg B¥le a condensed , binding
o py'<%x%m;%§%;ggafb%'§ 1 P20
1-pysz %121 oxgdlpé'ﬂ yi, 3rRYAdicLot |t féry{ '2- furYl
3-fugy3y) 4- thigdivak o 19, i gddhiiAmyl ., (8- ghlenyl). 1m1dazolyl
(e.g2;i adahiziardlyB- | dddhidiand )yl ) soppdakpllyle. g, g.
1-py2at80ndolylpyrd nslol yl, @epgraﬂolﬁﬁ9|yhso%ﬂﬂ3¥3ﬂ l (e.g.

. nga L), nyl az
3els§th999|o)i§)l ur%? Xa%usz S |ez%% ' EO_Z;% ok alzo R | Yo ;Dlyl
te-9 X FisdquiFP YT, (o- 9

2 qU|no I Zi 2 %1
2-thigF Rd¥y- ée‘{}“ a%O?qW—noﬁyF l%zabyﬁél yPYTighthal @z8nyl
2- pYJ(édgl B- mrrﬂemalz»nflrpyrl@aiplhk hypvraghingd. d.e.g.
2-pyRanapiiliyl divayinidgoiynol(anyd (. »- pyerqmumyfuwl)
4- pyﬂﬂmmalﬁbﬂﬂy|pQQlﬂazihme@a§?||Gy brld%iﬁﬁ@lWYHetrazolyl
(eﬁ¥ Q?Q%uﬂy'%xiﬁﬁﬁ (e % g. 3 4pkﬁf §¥$lyl

.

it (% 8 vl s s
2- 1“%°bhéﬁ§ﬂﬂw|Qf¥&$?llééﬂﬂ%rwll%%l@dOlIladﬁ(ﬂrwl
2-isQindpildilnyl )indd behzokumganyll {ngolyl- d|2benzhfhy1anyl :
3-in@ellyhenzafnasanylyl benzi.m dazohghz6e€yd.),, purinyl (e.g.,

8- pugiﬁ§m3|”hgié®ﬂﬁ91nypeﬁ¥QbSoxfngihoﬁgzgnyl , isoquinolyl

X e
s e sl Tl
5- quﬁnﬁgﬁigxa& Ip¥ingdn 6iébth|%zﬁh§%éé inyl)

- naphghpéAiaivdotits azol yP)na@@ﬁixythﬂarzmyl geuglolanyl(e-g- ,
2-qunbeangtibi,azpi yhazobenyaf ureylg ( £. B- guinkerzofnyy)), 13
cinn®eDAQthi(@NY . (€3 JeindohRamgot i g Vé}ldlnyl (e.

2- ptff!?a%g hgenyééfbgzolry% qid begﬂzotg sp% 2§00 xol y
4-ca bagolyi rggghgﬁrldlnyl , 2-phenanthridinyl ,
3-phenanthridinyl), acridinyl (e.g. l-acridinyl, .
2-acridinyl), dibenzofuranyl (e.g., 1—dibenzofuranyl,
2-dibenzofuranyl), benzimidazolyl (e.g., 2-benzimidazolyl),
benzoisoxazolyl (e.g., 3-benzoisoxazolyl), benzoxazolyl
(e.g., 2-benzoxazolyl), benzoxadiazolyl (e.g.,
4-benzoxadiazolyl), benzoisothiazolYl(e{g.,
3-benzoisothiazolyl), benzothiazolyl (e.g.,

2-benzothiazolyl), benzofuryl (e.g., 3-benzofuryl),
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In the present specification, "5-nenbered heteroaryl”
i ncl udes 5-nmenbered aromatic ring containing at | east
one arbitrarily selected froman oxygen atom a

benzé%ﬁig t ftgéﬁgﬁgﬁ z%y &S
FLO frof Ylg:9
2- dlt?%ﬁ‘r?i‘%iegylg; f%‘% AZORG Oi:btﬂrenﬁl 3 ;3%1%20‘110201371
and the hl%eh?l 3-thienyl), ini dazol yl (e.g.
ZInwmmﬁuﬂgéseﬂtlBp@&ﬂﬂ@datlpnrazﬁaﬂedﬁeged heteroaryl"”
1nclddéyr§2ﬁéﬁberéﬁFH%@%QEYE fﬁﬁyr@59£¥Ehld§“gﬂ“f@9£¥|one
arbléfhﬂll Qhﬂhﬁzpf?$)anlg Q£yoxa20|"sulfur atom and

: nuféogigéoé{% L seBl b Bt SN oy

2-pYZRQ by hz oByPYTAEQH hYol §Rrvd- tie agolylz)'futreitlr,azmwryl)

thier(¥l g(¢. glh Retuhazebyl) , 3oxadiarpl y| (@idazdl Bl 4te.g.

2- 1mlcu@ﬂ¢>agm: Y&)-lm:ﬁdﬁﬁ@llﬁlm ylpy(rﬂaﬂ@l{j: §e4gt hi aldiﬁﬁaxb)lyl
re

3-py fHE%iQ? h %yﬂé&g 19 §% ﬁ§ﬁ§£6 E%tk gﬁlfonyl and

e L ETRG SPHE %6tickbht o%ezolyl
(e. g's'peQUCf’F"i‘:%\??-Bﬁ ésoé‘asztﬂﬂs‘i}rtu%n?XPHOleﬁtl dfﬁﬁllélzgplyl (e.g.
2-thiaugeiviut édtéllllqﬂdlyiopﬁl ¢iaild 20 Sybst i ttettecthzolyl (e.g.
1H-teatt kykoxyl,) ," opiddi@tbyysulst.id ut ed, al, kyl tobdaQin,azolyl)
thladi’*’*”t@l o spiels 9158l o) o **’e"i%ﬁﬁ@"y
stifu

EE% Lo e S e B S Hene sty R
phen i?%éi’flro?ﬁ‘%% %}Jelrf‘tOIg%L?ﬁl Abgt Ldke q%e epemplified.
[000&bsition (s) , mercapto al kyl thi o, a hal ogen atom

niltr dhec yanms esar bme, i fal kyt Dy arEzony | suwpt i eaahlty in
optisamuyuba@s&mme@phmg}al "y %@@ibhaﬁqq, AR PYhted

J ¥ B8 tSYRE qosubst i tgent L |
subst &Le de g;y %.‘thgal Ruent gé)téon ?ﬁle t t%;a% Bgd lly

Z B3RPV YW L
alkylsmm B P e e Lt T BBy be

SubS‘SUb‘éF?tiuémagﬁebst@tateromesqbemﬁéefp@m Subgts)t {eny. group
A at pyei dyl thirerypostitisnyls) i nhdazalptlo, eXazolthio, a halogen
atom}! hhagebyl cyapyy az@éi‘bbxyomdl(){’_‘,aﬂ)ﬂ §HQ%Unt3Mt e%ptlonally
subsf%@u@é@”ﬁ“ J“ﬂﬁﬁg XHEH%g %& h Pw%%é¥%moyl acyl,

I R e

SUbstht ReBEI FYPUP R AtoP P 6 *h%thriﬁ%@r%zﬂrfnwly( sl k&1 Gul fRIRgNY L) ,
hetergrryihehitkemavebexenpbitfitet.edpese mapsiatuent selected

from &mblsi:tliuhedtatgmmio aahbﬁ% QQSlﬁnﬁ@éS%ob&ttQ\éﬁ{()S) (e.g..
pyr1&¥@5|?h%yﬁoyﬂﬂfghy ng %d%ﬁ%ﬁ?ﬁ SP&ELLhGAL ] i&2ody1,
pyraf%&?ig ?ﬁ%lbﬂ f%ﬁl gﬂlg%%éuQStltUteégggﬁgﬂgg%frocycllc

SU tute

groupy ‘f}?d‘l cﬁ‘b%ﬁ futeg PlYoﬁaPP§?St§th’sﬁfi‘f e @b R¢l from
SubS%t‘éﬁnﬁayr@elBLﬁ)sﬁt gtléd tigy thsemsppsasnon (sel ect ed .
morpHaebim Blbs biytrirerit i @it oup, Dpatpdnwzimymrealp@aldupﬂoﬁ?l and
the Like&doalkahp1 hydeaxy, Talded aay \M‘é GHhUBYi PEted at one to
threSYSLitibad Y 4 sybsl %%rgl 18684 (hlqm

OSItI on

St t uent %a g ),
mLetlnca & fu'hls(g’eca1 Fd %ﬂnat&ﬁ iT¥RStitysns, in
"oPtIoR LAY, Sb}lblé;ﬂlo‘%éy’é%@béﬂriﬁlenY ti on@PtjosaBdni tuttesitituted
alkynyl” and "optionally substituted cycloalkyl”, optionally

substituted alkyl which may be substituted by a substituent
selected from Substituent group D at one to three position(s),
cycloalkyl, hydroxy, alkyloxy which may be substituted by a
substituent selected from Substituent group A at one to three
position(s), mercapto, alkylthio, a halogen atom, nitro,
cyano, carboxy, alkyloxycarbonyl, optionally substituted
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14 anino, o'pti onal |y substituted carbanoyl, acyl, aryl
which may be substituted by a substituent selected
from Substituent group B at one to three p03|t| on ( s

amJ_no) Q) tlcgnall p@&ﬂ¥£ aora[;% %“11 $ ggt'l. ‘flhlcth may
e T R i ORI

B at qpeyio thripemasitheBasdl P, oxaPdleply 1} hinetodyparyl which
may bpysabseltyltytoptboralsiup stubstiehitt ed 1eat-al Grim Gubstituent

grouph€l e4©Ccyfaki Qogr%@h%‘r 6§81 ti®h @@) spbsti.t Utp%ﬂ::hi/ f!, furyl,

thlerﬁ}ibSt%ﬁegagtzog‘ oy Sum)ri%]yi%% gr}g&pro?l%l zne
optiqy ig& & ?maﬁact e e bic| gogh wnion
3]

may b?hé&éSrFé;ﬁ UbEta Skt hfuend 6f lesrte pdsian Gzytituent
group 1t ever ynpossl Blrerpospoeanidm( ¢ he(prgsentmorpholinyl,
pyrropeihytat papedsz enPuUbst aivgtsh DEon9dt 2R ldYe 1ike are
llste%"bSt'I'ﬁéfggdméfly{)e su%@;tt'J]oﬂ?{é%St SYbShit B%g%ore Rgsition(s)

sulfon fionally su it ut ed teroary

I
in eve%‘fl% FI% uk?s(} 1%t28 - 5- nenber ed heteroar% , and
" 6Bt .télﬁams/e%%gt SPECEd Ioht APBmatdc et P oEfEMEAt in
“optigmouply suptsitortal i gd sabyili't.ut 'eeb bl kpk Lilyi chibatyi beted
aryleﬁlﬂb&bmylut ed " tai osADEY 1 budHt Sehestiedeftlcd®aryl ",
"op tlmijéiugﬁﬁos&rlo&pt&as aaﬁ.ﬂ@ré@rﬁ@te%%w On(sand

hydr o al K
oPtl&/&AE bsq!tw ggm%b)gsc{|?%entﬁégleect%'oco?¥%n9r°up
R ROV R I ARG L CRIC Pea
subs G Ry %#@ﬁteﬁaﬁr@@ Subsrtitivedtbgraupubseitt geat to three
positsiedmts ¢d €yoioBulkstl t ueltenglouplByaty lonevidrdty fealkyloxy
whicHG84yi BB cub9tituted by, aPNAMPXYI tuel®R G ted from
Subs@#{ly ltlp é’ro hﬁla‘p%@l tt%mtg eter ?)Ps%ytaj[ngntg)?lt g% oxy which

Q Car
may be Xty tu gyb% Fy subast ICT L}% Fltuent
9r°upa5wtmehtﬂa RN S L R A T
alkyldr ket ed hedmBubsaielennigimup cBanp . ogantwihr ee
alkylpmsytaohofyd ) atel., @lkylspleivydyl, opatiesmal Y sMu€bituted
amindRYopeisustiv Wesls by tatewbddtuignbysel %(‘Itye_l_d JE P8 may be
subs%%éﬁuﬁgta 9[18 Ql@luaénprgeeigf:ttgrde%gg%ysﬁb ‘éueP group

t o
B at éﬂl Paz3l @? ?ﬁ%ﬂg %é oE%‘?g%m I 5 l%ﬂlﬁ %):(gérny which
may  bigo s RSt eﬂe%r%ca}&%l*grl@@& ml@wtqﬁa;ﬁw Substituent

grounubsétt oned tyy Ehsedspisddntorses ecl ed of.r.omySubdylit uéntryl,
thiemybupiffiazene/ 1 0 éRhaee1pasi tiwndsd1¢e., dpyrazolyl),
optid®4Phgl éﬁ]MEtltWerd)lricm Y} omBitREY ﬂ@t@ilc)cf@fllé h&r!)hbewhlch
may oY Suf ﬁéégd%# 950 PRY LR SHRY Il F i Db Sl i cuent

9r°u%u%s?£t qost &esﬂglrs&&é‘so% CHal &Seﬁ at &ﬁ%ﬁmobhéﬁ}l

PYTrophi @hnkay PPzt intiled amd atkebsikeuante soteupbified.
Thesd mony tSeibstbstidntutgrdupt B¢ drtnodeppoistiitdis)s) in every
possiwbst pbderti gf oup B includes a hal ogen atom al kyI
ablﬁx)l ?&ytué:%@ngrgﬂg 'A' t:|_ c3:1 &J%)é ilzlt ngitog%r O%Dcoq;n and phenyl

hlcﬂrﬁay % %ubst %Stgao@ a subgtltuent selected from
Substituent group B at 1 to 3 position(s).

Substituent group B includes a halogen atom, alkyl,
alkyloxy, cyano and nitro.

Substituent group C includes a halogen atom and alkyl.

Substituent group D includes a halogen atom and alkyloxy.
[0007]

In the present specification, "its reactive derivative"

means halides (e.g., C(=0)Cl, C(=0)Br), acid anhydrides (e.g.,
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Pal

Substituent group D includes a hal ogen at om and
al kyl oxy. [0007] In the present specification, "its
reactive derivative" neans halides (e g., (=004,

mlxedcgi ?C?B ld‘hy%:ﬁjhd?arevqytq{ IfdeS ( Sd ZC ﬂ,l){-]ear mixed

acr

aCldaBer %ﬁhgﬁ&r.woret%%ea&ete@%.cd rﬁ%k e<c@a@crma) active
estercte ve- e§M@ﬁ%ﬁ%@ﬂdesa§¢ﬁm|ﬂqnizﬁseppdgmﬂrespoudrhgxyl

group on€he boxy L ( =gr)mip) nof edy co@pedrt) rop rasedrR@nsy Formula
(X1) I epresented by Formula (XI) [Chem cal formula 25] ~

[Cheﬁ%éé%(%¥}mu wherein X is as defined in 1)

ATthé conpound represented by General fornula

)3 preferred Substituent groups for RlL to R5 are

HO byXDla) to (If). Conpounds of possible

conbi nations of these are preferred. For each of R1,

O ROH R4 , and R5 , independently (la) a hydrogen
atom a hal ogen atom optionally substituted alkyl, ;
naII S jtu ed al kenyl, optionally substitute

Wher%é) é Bt i sﬁBsﬁ%tuted cycl oal kyl , optionally
[OOCH%hbstltuted aIkonxy, optional |y substituted

allky|tthe csoreeghind oppmesenhyedubgt iGeuteachl formula (I),
prefetikydozubarhandnt optbapal Inpr stbsté t Rt edreardhamyIvy (1a)
to (Iofpf' onabhyoaHAS! itUt o 200, Y {)Mssgl%swﬂé{’I&dare

optionally substitute heteroary
prefég%lonaluﬁ subs;rtuged non-aromatic heterocyclic

86pQ%F ref eRr edR and® fur@her R{ I b)irdaBRR @8R K1 Yat(dd)
hydrogeml agen. at o logeal lkydon s gt eopadiier sads tandited alkyl

optidnalher sublst)i tan theydlr agRengtlom d 5t DO8E 1pKefsaiyedi t AseR3
alkynyi'd&p@l@ﬂ@ﬂ%%”b@%gﬁht%t@ﬂ(E¥@l§59 lOpU§¥E%ﬁ¥lly

subsﬁ%&ééﬁfﬁyfh%ét | é%%ﬁ.k)g/ s%l’é)bs§:t ? aaiknyﬁLo acyl,

n 0
°Ptl°rp%i?¥t b By @%ﬁast Peanally
S“bs%ﬂ?9F? |Saﬁgﬂﬂoy%ptPBE&PP@l%ﬂﬂﬁ#?FEﬁé&ted amino,
optignailpxpulsiditedparyaal lop tsubsailut sab startbaned| |
hetempitphal by syltsicdaled smibaciopté@nabhy arsmst i¢ ut ed
heterddyc19pt §ebald ¥ sSyhsidd +t&d, hshef e he O (1h) 2 hydrogen
atonrOQ;ﬁ1 Q#% S¥p§$lt8%eg%ﬁgﬁ § EIC %%%ﬁﬁ%%f'l grp Pther
rred, and

(Ic) §ﬁb§§??8€§@ & 5%y Br MOS bt bstltuted
aPRyRE hi 6 Iid @bh?%ﬁ%ﬁ%@r%@omané halpgiedr aticm), aikokgnally
substistubstl plleyér reptip0@09)y substituted alkenyl, optionally

substituted alkynyl, optionally substituted alkyloxy,
optionally substituted alkylthio, acyl, optionally
substituted alkyloxycarbonyl, optionally substituted
carbamoyl, optionally substituted amiﬁo, optionally
substituted aryl, optionally substituted heteroaryl, or
optionally substituted non-aromatic heterocyclic group is
preferred, and further, (Ie) optionally substituted alkoxy or
optionally substituted alkylthio is more preferred, and
further (If) alkoxy is most preferred.
[0009]

Further, in the compound represented by General formula
(IT), preferred substituent groups for R® to R'° and X are shown
by (Ig) to (Is). Compounds of possible combinations of these
are preferred.

As each of R°and R'° independently, (Ig) a hydrogen atom,
a halogen atom, alkyl, or hydroxy is.preferred, and (Ih) a
hydrogen atom is more preferred.
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Further, in the conpound represented by Ceneral
formula (Il ) , preferred substituent groups for R6
to RL 0 and X are shown by (l1g) to (Is). Conpounds of

D@%S'RW e (gqnbi gy 'd&fb% é’ﬁ 188:?16 aﬁ%l%r fe”ed S Fl&qally
g s

R6 en ) en Bt o

subs £l bR S EH)  PROFonG %Pa LI LA
Substalt%glfioeéﬂfifdtﬂn i @P%P@aé{léf ewléatlmtmi RGloalkya.
hydrdéwyir ogetiianemly $rabeger udteain a bipy il oral,| Y ptsidsa iyt ed
substd kytedoptiikegiad i yo subskilt, Utk BbKENY Y, sQifd Onaht¥a

alky BUROLLERLEG 8 OB LondBnOR o OIS Uektbanyt o,

cl Ir'ox stitut
oors gie] 0 B Judientgetondl VSRR U M R 0w,
°Ptl%‘§%L%Vt %tléatléwﬁ%mfeﬁmwl .0PEi BRAHOp BB ts ek bituted
non - gpehandyl hetepbicoral iy ggwhst isupedfamies, aptd dnakher (I15)
hydreupsin tagteitbrayly sapbitaralded substiékyeds hed £E QG dferred,
and ireRkronakly spbsti{ut gd nian-SLOPBL &%dﬁetefocycl ic

LQupsi s pref err andfuther
ol t%I gn (E u%st S’ddu T al # élabn?rggy 're‘%PtlonallY
sums O e e e et b, 1 onal1y
subs?;tytgdhydﬁxﬁyﬂat@ptlgnnwhxﬁﬂph$bm¢u¢@ﬂ(Hﬁﬂlqalkyl
hydrexpst bptitien adl kyl subptiianaldy s1bglbkyt,ed kemyliy
subsﬁ&iu@8a|bﬁkﬁ%ﬂﬁﬁétUEQle i@nQPﬁkogﬂﬂé&ltuted

alkyf‘ Eh!c%%glcy‘% @ig}{gll 130 'do%aa tya&noyl

Stltu

optiGHRTIY P B%Sgc‘;ﬁ t3 tfiﬁlﬁg‘loly RLeRREgg supstituted aryl,
optiopadlBxyeRFbaiyte e o 2y Y dubsti ppté@redrbarmistituted
non-ypthahakl hedidgsi¢yal &d gmiomp Dptpoadklryesiibsindutedther,

(Im) ayxla,loglism lacitan | Yorstish bl uyegubetarqarad | alQ%lel Ioptlonally
0)
subs ©PEhP8al bY xSUulstd t upgd s o ?%ﬁﬁg §%% ElQ%ﬁEﬁ? é@en at om

bs ka I, |ona Iy ut ed
°Ptl°$’%%$ Tt R R LAy
optichrtbkabhhssdbtadihat ekedawdy| 0T optiomallly substituted
non-aupsatict be tanowycodpti gmatipy mbptefatr&céda,rydnd further, .
(In) opthababky sithsh) topedohatiaroaivbst 0t ulRld et thd¥moyl ,
opt1§N§§lytHh%@tﬂYH%é@oﬁﬁEh% hefsr ﬁﬂ%hhgn% %ﬁ%iéﬁted aryl,

I_n
ot gl 87 8y LI RG e x5, PELOBEN 2Ty
subs LpuaPPa %Pﬁ‘et1&pPP6ﬁ§P|Cst1wo%t9rtqméasawre preferred,
and GpErbaall f Ioubst i haledenetdroar yoptdpnad loptswnat i yuted
carbaubgli t ored pioimma gt sabketianotyd| he tgroWry S M®rRost
preffreéerred, and further (o) a hal ogen atom

Oleﬁnallxéﬁug§§?; nggﬂnnglha ggOpthn%lk§ptlonally

Su s% Eut pr e red
oubs YRR abis b sl O - ot bt e avasel |t Lonally
subsig ‘éFFtiuPéédelYkl;/l oppiPAALY supstituted alvehydlkyl,
hydropy i oqalthpnasllmst$tl1b|tsedtaltle)mﬁlkppbxynalolpyt ionally

subs sibst biubes yayd o0&l kiky 1hy ddon &Pi 083t i tuted
alkyf%&?&hEHE%@J@”@%Pf%naQR&'%%%éﬁ&tuted carbamoyl,
optionally substituted amino, optionally substituted aryl,
optionally substituted heteroaryl, or an optionally

alkyﬁﬁ§WBak§PB§ﬁfmﬁggg?ea

substituted non-aromatic heterocyclic group is preferred, and

further (Iq) a hydrogen atomor a halogen atom is more preferred.
As X, (Ir) a halogen atom, optionally substituted
alkylsulfonyl, or optionally substituted arylsulfonyl is
preferred, and further, (Is) a halogen atom is more preferred.
[0010] .
In the compound represented by General formula (III),
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substituted al kylthio, acyl, optionally substituted
al kyl oxycar bonyl , optlonally substi tuted carbanoyl,
optionally substituted am no, optlonally substi t ut ed

preféyﬁgona FEE 53@ %ﬁg%bguk%glkﬂ nd’ $2Nto R'° are

n rorratlc%eteroc clic
the sg%b%pa?s éfeefetrared © ahiye 2&&85her AP O T AF dPEgER Satidit©

combidrarai%'ﬁoge@r@tqﬁnazée mpFefprddedred. As X, (Ir) a
hakogerhab@nR’ opRF onAf |, yandbsli tutederaidwyt syl f oyl (Ia) is
prefH¥ro@t ia@ldne Jubst ikUhee eapYedfy] did tileefetheds most

pref urther, (Is) a halogen atomis nore preferred
e[algn‘gj.? onpound _represent e Fb t‘gi'lener rru
O3 1,4 s ppound ot G g orthe (15TRs8 more
Prefeawae% PBdeurdrIEert hehgand fds thempra) Preharrgdq) .
Caspoant DR possRbf el n¢epbndatn tos, tther €05 )aie preferred,
and fieteeredinds Each 06 RéreRpref¥rreand RS

' ﬁgeﬁendﬁ% | (yIl f rles gl.r:%)fe' &' %r?d rf‘:{f}:’t (Ij :L'ssmore
i% re rred

pret I S_nost

presdBigal fod unlE 10S VIR 195 (Rop . RESATIL more
pPEf Br ¥ def2e dnldl } drst ReefanRed ) anqg §qﬁ)‘é1%e¥)r’fé¥€er(r1§d igsmore

prefeachdof aR@ dntrRier i hdepéAdently, fuhghekg)presferred, and

furtipgef eenhed,(1o03ndid uidher prieffefddd.is nmore preferred.

AasRRe,, thee ((1h) Ls preferdeds, apdaf E'h&'%?{eﬂ hecr(é {1q) is
more ggggr referred and further the (1k) is nost

f‘? Fred. ‘As R8 , the (I'l') is preferred, and further
(001} he (Im is nmore preferred, and further the (In) is

f dint Hére prenperad, TanredentAdr bvt keeneo3li Eompytla (IV),
prefereédrsedstAsuRdt g dp)fos Brefem’edndamd for Rheare the
same bRethbU 145 tdmehe Prefedm@ctnd QQhl) thnthbg f@ﬁpompounds

of p<5§ f geentethdn fensnal « G:'EB é%é/)p ree_‘zf
%St I ¢ %emf [ gugs%§t1hnd&e(% en&qtyh g gf%éni P?rred

and furdﬁrﬁsu 8§ 6fb pdﬁ.ﬂm%e ﬁEFFSns hee the (1c)
is meeefBFPE@rRA each of Rl and R2 |ndependently, t he

(&) RP's phefeldied,s pard durederatde (et sthwrde) is more
prefHFLEQNT &6ha E!ﬂﬂr{lhléfhehet hexf()lcals rnssrr%treqreeﬁﬂaed As

R%s’ ﬁahe 1§Aé") t§ p&é rrre% ?PE%E%%J.(IGQhéS(Im) is
bgy

more Eﬂ*%%?fﬂéadekéggsfur pef) t WtnEPPTefeREed. and

the %)(Ilﬁ) mosSt RFef pFELErT ed, and further the (In) is

f drst HReT, prieé¢ef ¥od, ianorefirr(ed) hAsdmisir threef ervieel. (Ag) is
more RBreftherdd) is preferred, and further, the (1q) is
[oo1pPre preferred. [0012]

In the compound represented by General formula (V),
preferred substituent groups for R'!, R'?, and Y are shown by

(It) to (Iy). Compounds of possible combinations thereof are
preferred.
‘As R'', (It) alkylene or alkenylene is preferred, and

further (Iu) alkylene is more preferred, and (Iv) methylene
is most preferred.

As R'?, (Iw) a hydrogen atom or alkyl is preferred, and
further, (Ix) alkyl is more preferred.

As Y, (Iy) a halogen atom, optionally substituted
alkylsulfonyl, or optionally substituted arylsulfonyl is
preferred, and further (Iz) a halogen atom is more preferred.
[0013]

In the compound represented by General formula (VI),
preferred substituent groups for R' to R*, R® to R®, R!'!, and
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In the conpound represented by General formula (V),
preferred substituent groups for RI11 , R12 , and Y are
shown by (It) to (ly). Conpounds of possi bl e

R! 2 a‘&%btﬂétbﬁﬂl% thereof) atg &eqferrleﬁ) Ry (! ad (It) to

| ene or al en Ien S err furt
(Ix) li‘)yc’mati)(I)<u'I'C’)((%rsreol% r(r)osrselebpir efg é’d‘naa ?vghﬁg ah%
Preferrsr%st preferred. As R12, (Iw) a hydrogen at om or
aRytarh pfi aane®R’ arm@eneern@hertly(l kYaal kylprefaored, and
furthyef e(red. iAS mord | yredebaleagperna@i orPirepironal1y) is most
prefesLulbgal tuted al kyl suI fonyl or optionall y substituted

uI fo | L& and f r hal agen
a?‘om i s n{;ﬂ” ing’ r?%o In%rutrﬁ: né% ﬁd 18 more
Prefeieh?dseAed réF forlr?ul"éO?VI pre 6Féreé3rred
sBiss®R t.uenilyr bapprdeRled o RBA, fRE theRI( ImRLLS, neowe
prefefr&d? ane fhetsany bs) (@) umtéf)prdtdyrea, (LAl fanther,

(Io) (ig)mggt (pII)@felqu@ounds of possi bl e conbi nations

repf a p ea ofs
|n§ ende{rﬁl-)g/ ’[L% g?e%%rpﬁ er%gg u%h%rﬁgr) lfl 53°re
preferred and further, é) i s nost
prAéfé?rred RE)R3s pr@famredef érnrde urgde f uf LHer i ajore
prefexsred; eangr eflery ets modtf preferfefl) i s nost
pref e'red. (76) R8s pllefdisroaef anveduaie f Ur then Glddmore
prefdsrgare preferred, and further (In) is further
[001 eferred, and further, (l0) is nost preferred. As
(lL.p) is preferred, and further (lq) is nore
prIé‘f eritedSORBORRE r(elptl)eﬁ%“EPQf é’ryr &Pnealﬁ%ilf fprAeyly | WY1 )
prefeéuredr subgsrtdftaretet, goOUPE| FpT | nost RirefRs red. RAs and R
are R, s4h&)ass(paefeor etds)and iy tther(Id) X)and (DES to (Iv).
CompPifa8r bed pd Mile | BofhBE nGAMONAd: hEPESFEN,RH P¥eferread.
G%%egglchfggnyigné\ﬂd Endé’é&fx EB gsup?‘.alt%g rgkgg‘pc%d and

furt?eﬁ)R%g%%”%s m?relyrggeﬁgﬁ fPF)Wﬁf €§ 1s most

pref¢Hhps unds of possible conbi nat i ons t hereof are
plef T ed( 1A éachrsifeRiredd R2dA rfaspereent [y,) (Usa)mdse

prefereéarnr ethd ahdrthert het,) (Jd)modstnprefperefearred, and
fad her, (1€l)i $sMslerd¥ Ll rada Aurfthet! d) 1S is more

pref§%§g§;r§€?f ﬁgftR%%}é#%?fggtﬁ%;%ﬁgg%gﬁ rQFdan%PPurther
(Io)prﬁf@ﬂs&dp ¥ufther, (ImM is nore preferred and
fé ter, (FR) s muadrRrrpdef endecfurame:rurmgr) is more

preferred.

As R*1', (It) is preferred, and further, (Iu) is more
preferred, and (Iv) is most preferred.
[0015]

In the compound represented by General formula (VIII),
preferred substituent groups for R' to R’, R®?, and Z are the
same as (Ia) to (If), (Ip) to (Ig), and shown by (IIa).
Compounds of possible combinations thereof are preferred.

As each of R'and R? independently, (Ia) is preferred, and
further (Ib) is more preferred, and further (Ic) is most
preferred.

As R?, (Id) is preferred, and further, (Ie) is more
preferred, and further, (If) is most preferred.

As R®, (Ip) is preferred, and further, (Ig) is more
preferred. '

As Z, (IIa) a halogen atom is preferred.

[0016]



(lo) is nost preferred. As R9, (Ip) is preferred, and
further, (l1q) is nore preferred. As R11l, (It) is
preferred, and further, (lu) is nore preferred and

(kY Ehse ? Bﬁgaie'&re%dr $91911:5%1 0 ené:lonyof a (IX),
r épr ese B $9 N gFpyd
PTefipet| PUBAE LGHsuHs JOPURE F&rRéky 'R’ i ABAcW ABe the
same agmélagd 'E*Pa()Ifb (1¥p) ¥op)Iab. @ng shamm $hyovid Iy to (IIc).
Compqun @y . of Cougatlirtlse ot opbisidd Fow®MbheakiodNatdepeoteaied.
pnef a8 £ AS £R6ROfi e HdB%tu@,derJ@eqeﬂE'yreélae el ana

furt#gffefiﬁ? %m%ofé”%PgE erredaH§s§ﬁ%r%.erreggc?nls most

t
prefef ‘Erred and further, (le) is nore preferred and
ff}rst Rer, (14) i§ poafereedrread AuRtex|pfIed is more
Prefem‘leéérredsi dmd tfhet hed 1£() q)s imsosror prefieafrasd ed. As Z,

(hka)r’a halppensapeddsrpsef eanad fu,{tqpé@l 19HN itdGrore
prefé:plnp@und represented by General for nul a ( X)

f t nt ou
OB e LD LR B2 S LA 0 R B2 i ey
SubS%h%%eByher%)O%Y%r Le) Pre ndanéf fpx;rstsrr@re (IIc)
optiqmbinasihbsg itthetedf hate qmaafel r ed. mAseegate idrRddand
[001RR independently, (la) is preferred, I?ndg furt her,

(hh) dre @crr@p@ﬁﬁﬁe&r e 804+E ”bfg,e edd £y $omRsh (X)
prefégfégrgggStf?uent %?ipeur rr?égsan tggﬁggame(gés(la

re
to (Ipﬂefer %’Hgoﬁgdﬁg"f(l%?s% 6ﬁem®waﬁhanﬁu¢e@eomwe
prefgrregdre preferred. As W (I11b) optionally substituted
angl aHChxnfORhLIRZ,Suﬁ%Ii&ﬂﬂedsh&h@@yﬁnﬁehﬁly (Ia) is
prefd¥eéerreda EﬁQtE@Hr“¥Ib(|i§)m093tggaé”ﬁ%éﬁﬂmﬁﬂdLgﬁgther
(Ic) het eﬁlggrygé é%& preferred [0017] In the conpound
Yi

represent for referred
sugs i t'ue! roups feor I?ﬁegg %garfélﬁtﬁb Fhantlgd @samore
prefqrre f)an ﬁg‘&ﬁfg% T of (§ddsilst dRDFLPR&LEGHES her eof
[001&}te preferred. As each of R, R2 , R4, and R5
iﬁ@emmuknnmyouﬁﬂaﬁdpre$mﬁfeﬂrb@ Gtk fAIl t BBEmuldd)(x1)
prefdSrdBlr upsel ettt AWuHHr£H8rx afd CInbwnMPyt Ir 0 215).

cOmpcarﬁ&srB@dé) é}fﬂﬁe(&g)ng ihel Jﬁrfzré?f%%% faulf% eleellely

p?gf rr% err%ef rred an further a halogen atom
is more preferred
[0019]

In the compound represented by General formula (XII),.
preferred substituent groups for R!'> to R'7 are shown by (IId)
to (IIf). Compounds of possible combinations thereof are
preferred.

As each of R'®>and R'® independently, (IId) a hydrogen atom
or alkyl is preferred, and further, (IIe) a hydrogen atom is
more preferred.

As R'7, (IIf) alkyl is preferred.

[0020]

In the compound represented by General formula (XIII),
preferred substituent groups for R'® to R'’ and X are the same
as (Ir) to (Is) and (IId) to (IIf). Compounds of possible
combinations thereof are preferred.

As each of R'°and R'® independently, (IId) is preferred,
and further, (IIe) is more preferred.

As R'7, (IIf) is preferred.

As X, (Ir) is preferred, and further, (Is) a halogen atom
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In the conpound represented by General formula (Xl),
preferred substituent groups for X are shown by (Ir)
to (Is) . Conpounds of possible conbinations thereof

. ferre As X, (Ir) is preferred, and further,
s %)ngﬁgﬁggegdn' atom is nore preferred. [0019] In the

[002] npound represented by General fornmula (Xl1),
praf éhreeCenbstinduartprg oemtefiobyRGEN¢vaRIfdramda (XIV),

prefestosd dybétliduerito gdddps feorpounds & pesd & 8re the same
as (Tenbtpaiirans dher eof1@f etopgqfl%r)r.ed'Cd%ﬁ‘pgéﬁHsot)grRl)o%sible

[ endent Ly I a.hydrogen atom
Comb%ﬁgg/ﬁélng t?%?gigr%d?}%@&r%tﬁ Jgnlc‘eefd'(l le) a hgdr_ogen atom
i 45 ﬁBFE‘ Bife?er rBG Ras REdependanyly) k(FIfdg is preferred,
and fipteered.(I1e0020§ MAreh®reoipouad.repr esent ed by
GameKal (Todnlis peféryed,paalierued naibst(irtsyeAtnIOYBH atom
is mds RE6rbeRW. and X are the sane as (Ir) to (_Is) and
[Oozz(!il d) to (I1f). Conmpounds of possible conbinations

f f d._As each of RL 5 and Rl 6
Ao firdrndeSefl ot fofPed: B, Conprl enamane 10

preferrefd sulbsbispedd IROmS £or (R )tad &' pr @her KedreAsh¥, same
as (Inr)tos(pesef erred( Iadd fror t(Hek¥e ) (| sQompbahagen fatpyBsible
‘combiX{at SofiBr e hprrefef rede ph@E2Hr-da. the conpound

' a0resented s Gagepar {ohapleadaliily PLEESIEY ererrea,

a Sy 1{1& uegtI qroups Ifnor RlSreOfQ an ar e’ t'he “sare

an asf r%'t () Shd CFPAPTEFSATEY: Compounds of

p6Sstbi €1 T ¢ohbilvt F eREetheRBEf fUFEhSTef édsdda Ieledeh atom
is moye RArgfgmge: 6 i ndependently, (11d) is preferred,
[0023Nnd further, (lle) is nore preferred. As X, (Ir) is

: pﬁﬂfQMéﬁhoﬁ@guB?rH@%f%§é§{eéuﬁglgﬁﬂ%gégykak@ququVI),
r 2
prefﬁﬁéga{&?%a%eﬁg%&%OEQSr %ge?ged Wbst ite egﬁéﬂ‘ﬁsas (Ir)
to (Ifso{]' R8¢ §RIE aé’r’ﬂ TL9d -t hnEOTR NS PFr POSS1PAS and
combin3a{iong tped)eoionbBuRdS IS IRAEsi bl e  conbi nati ons

t Asr Bof . af & Ignekehyddo g% edudm ofr Ry Anik Rireferred, and
furthewependant lay hfdtélgehs apioaf ef's afloreapeefrdrthar, (11e)

| asmRr e prefes nadh &8 r¥a, (LRl Farpheher(ed, qualogen atom
is mif%tzgféfﬁg&%)da hal ogen atom 1s nore preferred.

1)

[002 the conmpound represented by General formula

In the compound represented by General formula (XVII),
preferred substituent groups for R'?, R!'®°, and X are the same
as (Ir) to (Is) and (IIg) to (IIh), and shown by (IIi).
Compounds of possible combinations thereof are preferred.

As R*®, (IIg) a hydrogen atom or alkyl is preferred, and
further, (IIh) a hydrogen atom is more preferred.

As R'?, (IIi) a halogen atom is preferred.

As X, (Ir) is preferred, and further, (Is) a halogen atom
is more preferred.

[0025] .

Further, in the compound represented by General formula
(XVIII), preferred substituent groups for R'®, R?°, and X are
the same as (Ir) to (Is) and (IIg) to (IIh), and shown by (IIj).
Compounds of possible combinations thereof are preferred.

As R'?, (IIg) a hydrogen atom or alkyl is preferred, and

further, (IIh) a hydrogen atom is more preferred.
As R’°, (IIj) a hydrogen atom or alkyl is preferred, and
further, (IIi) a hydrogen atom is more preferred.

As X, (Ir) is preferred, and further, (Is) a halogen atom
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preferred substituent groups for RL 8 and X are the

sane as (Ir) to (Is), and shown by (11g). Conpounds

of possi bl e conbinations thereof are preferred. As
. | hydrogen atom or al kyl is preferred, and
+S M9 ré% %?Lle% a hydrogen atomis nore preferred. As
[0026%, (Ir) is preferred, and further, (Is) a hal ogen atom

i Bumdhee pr dfrertihead .c qmagRu d | nephre scoripodinidy Gepresaht £drmula
(XIX)oy p@erfeas:aj:eﬁomubal(cwwt) gr Qies ef s eRSulsid &ud%&% the same
as (Ierpuee 5 )R1&na RliYownaBg X AfE)LRE § fﬁ) as dddgolifas of
posskéfg 88@b&ﬂé91é§é(*ﬂg}eo'“jShomn ?ég;&% ar e

e.conbj nati ons
ph& f&red %& R18 MEMPGFL e nhategaf bt orPEPE@rHad. and
furtfrﬁléferiféél) Fvdry¥urtheenyll. | Hxazbysdlog@ymzom ys. nore
oxadip=abéeyledr AhiRlPiatély) ashahogenpaeg@riredreferred.
AR sXx , (‘ f3)iss Yred e Feda , and af HLtReler (l(i)s )aahﬁéﬁ?g%n atom

preferred. [0025] Further, in
1S mcg%g'p ungerqg{o‘rﬁesent ed by CGeneral formula (XV II) ,

preferred substituent groups for RI8 , RRO , and X are
EffeqheoSafBeadn(vantignio ( 1 s ) and (I | g ) to (Ilh.)
(00271 and shown by (I I j) . Conpounds of possible

Cohlel Hatd Oastt Retaold are Prabeer etdedisi 8 shbhkhd)steps,
and/JEyd%PQ@Qdéﬁmﬂl%h a}%féﬁl.d' Sal?{c?fférigef%gd é%hfﬁdgﬁtlrlal

omils.nore erre
meth % % ﬁ é vative

at

atom Bpe SVWIU ?)¥ fBHPEFALIME der

and lflh’??ﬁ'@?dl(al%l Pey@Pbgen atomis more preferred. As
X, (lr) is preferred and further, (lIs) a hal ogen atom

Best Xods fote qmﬁﬁm@dout[aa%]iwéhh@bn in the conpound

[0oo2d ppresented by General formula (XIX) , preferred

SWhs{d f Mens grn 4R of J}Pﬁu £idh P Rae e Bt
lllust%iz} & %o‘??o. R R i Lo e 1o o1 wrmmetrlc

cen e(ﬂﬁ ) - STRERBEEF r?ert@rafalr%l#g BEafiste sebsrnces are also
inclydgdher, (II11) furyl, thienyl, oxazolyl, pyrazolyl,

.oxadi azoI yl or thi adi azol yl is nor e preferred. As X,
ProdddflohSmeefsired, and further, (Is) a halogen atom

[Cheﬂlfcgy_)reog_rm 1ea(r§9 Effect of the invention [0027] The
rnesepni nethod 1s sinple, requires short steps,

h prow des high yield, and is useful as Bn R?
Y trial _nethod of N-phenyl N - phenygTsul fion
Cl ('S')p zﬁne(deré,\c/gér vg " andj nternedi dles Nhgr Rs. ey
RS R4 RS R4

wherein Rl, Rz, R?, R*, and R®> are as defined in 1).

The starting compound represented by Formula (X) may be
used a commercially available product.

Production method A is a method of producing the compound
represented by Formula (I) from piperazine and the compound
represented by Formula (X) through Step K, Step L, Step M, Step
N and Step P. _ '

Step K is a step of adding the compound represented by
Formula (X) to a solution of piperazine.

Adding means addition or/and reaction.

Piperazine may be used in an amount of 1.5 to 5 molar
equivalents, preferably 2.5 to 3.5 molar equivalents relative
to the compound represented by (X).

As a solvent for solution of piperazine, dichloromethane,
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Best node for carrying out the invention [0028]
Production nmethod A to Production nmethod Gwll be
illustrated by the follow ng. Wen the compound has
tr te rac t |cII gelive
Cth]’.aé quﬁ afoxgﬁg {)gﬁ)z’e %gfeé} oduc g c%lih ifcetate

ces are al so lnc |on
tetr Sfd]‘iﬁPEEFaPorrﬂﬂ% CoRitRI G MCTEONE) . 2 11 11
insthyRformanide Nogy/ bR3 wg9d Sbb?JBeKorL inMicombhination.
Tetraﬂhﬁsraﬁuaan%r wodneime Rils , pR2ferR3d, Bhd taoth&Beai & more
pref@lsrggfi ned in 1). The st arti ng conpound represented by

g‘ﬂcacl{% Qﬁd !&% &ﬁ@&rﬁﬁfh@%‘% '(%Pid i s added,

roduct ucl ng
it ma? gﬁﬁld eggﬁf’e& bt nbf 51 EE) tﬁ“ﬁfﬁrature
Pref‘?)’??)‘é'l&zﬁﬁe‘lén'élot @’ §oﬁ]§09ﬁ§e PEPABS BRPEP I Foe N uits over
15 mipQtebrbagh Bbepsk, asidkepls mtepuke Ssepurhand & Bpwed to
reactP.atStiepy K {6 sbstept Of e AUAKNY e reADUING FEPELEBILEA L 45

to 8®c Ee&w'san(%)u{&s ay §obUti Q-5 Of pi perazine. Adding
ns ad |t|on or and reacti on. erazin maéy be used
nd BEhRRLAS, Th

S0 ot o101, 5OPE a8 gt Gr PUBPE resented by
Form‘b}%f(é‘r)aﬁﬁya@d%dt &%H@Ywﬁ?a@d@aéuwwwer@ At etotgolvent
refluhetemppoandneepraseitedbby @X) 45A%0a890IC/entef ar5 minutes
to 2 Boluisi,oandf tpeprRIiRZ UG, i8] EhlFeherebhaB®ed 2% react at 15°C
to s&ehef eem i rhenzene, ﬂéﬁé@gﬁl hgxans, f%fg%  for
15 m gge tetsahydrof uran, acetonltrl e, acetone,

%‘ﬁ hlfhormamdema be used al one or in
c at %nso ‘TSPFaHfdrto%u‘l“éﬁeor itoMfsheP ¢ s2prefedrapwise
prefepbiyl agneli sompPeC prefemaddly Wiesr the rcompbesdto 1 hour
and Ie@pneseteed ndorimel migXures iaddbdrthét EAY e @deedreact
prefétaBd¢ he 80l ventyoref Ipe £ £PRBN Y ¥oe, 30D'ineﬂ°rﬁh?@éytét1 hour
and ¢ h9n8Q@Eeat once or in approprl ate parts over
Sncut es to 2 hoursé ((ifl gt ure IS furthernail uld and
Feact "af 15C°19" <6 ven? {etPOx-?ehferar bt 8 +24
eXtr’b‘?E’FBPaHIl;Fhatalh5°r$6n8§CSP&r"e_Lr5tm nutes to 2 hours.
Weérema Is dlsuti st ¢oab Ay nEag duet ebrifouttd tepd@sént edhby the
solvdmt niu at¢ Xpehne ,adtleds tielp wy phre faddash dropnisetatd 2% €5 to
65°clo solvent ref |ux terrperature preferably at 45 to

8QG quer, %gamaug%av4&2 beg el Ale MLELYLE S
asont ShplBaping SPard Ly ar a8 horane 2 F e i Szotuens

is Pyt ?rHSGr

Step M 1s a step of making the organic phase obtained in
Step L acidic by adding an acid, and extracting it with water.

As the acid, hydrochloric acid, hydrobromic acid,
sulfuric acid, or nitric acid may be used. Hydrochloric acid
is preferred, 1 to 4 mol/L of hydrochloric acid is more
preferred, and 2 mol/L of hydrochloric acid is most preferred.

Step M is preferably conducted at 45 to 80°C. When the
solvent is toluene, the step is preferably conducted at 55 to
65°C. '

Step N is a step of making the agueous phase obtained in
Step M alkaline by adding a base, and causing precipitation
of crystals.

As the base, sodium hydroxide, potassium hydroxide,
sodium carbonate, potassium carbonate, or agueous solution
thereof may be used. Sodium hydroxide aqueous solution is
preferred, 1 to 4 mol/L of sodium hydroxide aqueous solution
is more preferred, and 2 mol/L of sodium hydroxide aqueous
solution is most preferred.
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-

When the solvent is toluene, it may be added dropw se
preferably at 60 to 70 C preferably over 30 mnutes to
1 hour and 30 mnutes, and the m xture is further

allo tQ react. ref erabl to C preferably..

FEhO8Eee R [ 80 WL APLY B k0 adda B P Adging a
base 4paho8054di NGt EPLEERE LEaBFPONAFi tRESSQhYent . the step
is preferacd hg WhAUSH oigaRite 66 ent ItSieppreferred to cause

precipref@t Abhy ofonrdticd €al at a45 1t50 tB0G 0Vhen the sol vent
(00295 toluene, the step is preferably conducted at 55 to

Produg.sc n%e@po%r%anic sol vent, toluene, ethyl acetate,
I ch] Or onet hane,_ chl orof orm and hexane nay be used.

[Chemdgal EorpRla &%l red. Step Mis a step of making the
or gani ¢ phase obt ai med if° Step L acidic by adding an
acid, and extracting  AT\W th water. As the acid,
hydrochl ori c aci d,R°hydr gbronfld acid, sul furic acid, or
nitrRt aBfd nmay be ysed> Hydrochloric R&Yd is R' R?
Spré&feprdd, 1to 4 n%i/'Lbe hydrochl gric aetd i® nese
HN & “R4nf) 2 mot-t—of—hydr och-of i Orani d isSmst )—R® (11D
d‘.1 Step Mis preferably con ted-at 45 t
eR"the solvent is toluene, RtheR8tep is R® R*
preferably conducted at 55 to 65C. Step Nis a step
of maki ng the agueous phase obtained in Step M
i ne,by addi pg a bases and causi preci pi tation
Whel,ﬂegjlrrlfgf% SERIS.QAS he ase% sodi um yd?%xi d%, po?%és)?u?r{e as
defl‘}ﬁ/‘arbﬁi dé - sodi um carbonate, potassium carbonate, or
afresys sitntephodhBr é6f apngthedusdd prIstiieimg a compound
reprdyeln tbeddeyafuaousl ol OTIIQN biys rgaet engedhel dangotml/ L
repré&de$08HUBVhYEOKI 08 AAYEQUEHSAUHE | @mpbSnMP @ presented by
Forml.pl[?f f‘!’[&?dina%d gof@le{glc qf, Sc%gé %}Qé!gﬁ%é' A& uﬁ%?ffadium
SO IoN IS Nost pre er;}edr.SSCol~ n t%p 1L LS
c°mP°p‘%%$er?‘é‘d°tr§arPa% BIREPPRE 1y SR AG S - Fake 45°?8°80
CAlffen t laenRe | sopdugted tie 3cFUeHER t-hd Istid)® RLesence
of a malipdédm campeued . apnsS nIABE. @hpsphoprefeomedund, a
base caarsé apsediffirtate on of crystals at 15 to 30C. [0029]

Produddmib ukl hed pB e dedd c8Yy Forit B 27t ) RBbRLiB&d in
ProdL>c '&h”ne?xo% %m%ofaglug?ed. R7 R6 O HNN-S R3 (1) R8

T é-ggﬁboun rep ege%ted_by Formula (II) may be used in
an amount of 0.5 to 2 molar equivalents, preferably 0.75 to
1.5 molar equivalents, relative to the compound represented
by Formula (I).

-~ The palladium compound may be used in an amount of 0.002

to 0.2 molar equivalents, preferably 0.002 to 0.1 molar
equivalents, relative to the compound represented by Formula

(I).

The organic phosphorus compound may be used in an amount
0of 0.002 to 0.2 molar equivalents, preferably 0.002 to 0.1 molar
equivalents, relative to the compound represented by Formula
(1).

The organic phosphorus compound may be used in an amount
of 1 to 8 equivalents, preferably 1 to 2 equivalents, relative
to the palladium compound.

The base may be used in an amount of 0.8 to 5 molar
equivalents, preferably 2 to 3 molar equivalents, relative to

.the compound represented by Formula (I).

Reaction temperature may be 15°C to solvent reflux
temperature.
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O RS R4 R7T R6 RS R4 wherein RL, R, R8, R4, RS ,
R6 , R, R, RO, RL 0O, and X are as defined in 1).
Production nethod B is a nmethod of producing a

cggggtyl rtepr;‘gsglg&eg)egyl o(gny EDI | IQ by reacting the

[gpresente with the conpound
réﬁrE’%snP@a quﬂbmmpmw Pﬂléa%%ﬁthq@%e palladium

chlogdgsenteisf dawzwi@ﬁnecamnme ) dhpeddaniiom,

bis ( qilosphpl if etenpoestonangdaa 1atoam Al setirakmay be

(tripHYKL ﬁgs'pli‘u%es)%é/f‘fédlhﬁ\ thg p;g:ence O]::oﬁpou
n_organl

[1, l‘xﬂig aygh%%?¥§ﬁb%gﬁln?ﬁ erro(ﬁ% re ﬁ;&ﬁl ggadlum

blsﬁtrdrn?ﬁs E’r)t°&Bi]é?1h%%|PPﬁneﬁJP@dUﬁ‘?men€tlﬁ8&%Wa‘§/ be
bis ( {ziphemyiérdoardurre | ept dadatusd dyckdpmilde.(11) my be
acetyisetetonaan gailiddoim(. patld a8 ihataegonv,al ent s,
dlchﬂHﬁﬁﬁigbb%eQdHiﬁﬁhlé 5aﬂ@b§h¢ﬁﬂU|Va|entS relative to

d I
bis(H &mmﬁd rgﬁff &f&ﬁ ch%focwu 8y %fl%o%gpn

smsadiy LS8 U aauiaind gy USRS L0 shaeul, T DD
may t}ﬁ)l%ﬁedequ?9élléﬁt1§1m rgetave de tHi’ée%%ﬁT:‘)GGnd
r 8pr édentseyl YgnEor kdiilcdh 1 (tgme Thaner,garh topbodephgr usioxane,

benz POt UubRy behdiselle | Ne@RyanMubé t a0k , 04+QAZ- 410y &rdfuran,
acetdtP! £F1 €4UI ¥Rk, ‘§§g@JQﬁlalgqu§%f5fham}dgn$g§ be used

aloneFaéu vaI ent s, .rel a ive t e_COomnmpo

ent e
RITCHTR G g ¢ PROSBRors Berbo0RE trmy be
uéédthﬁ %ﬁgaﬁaﬁpho(?ﬁphf%s & THRP VALen §lpare@fyérrdm§yplllne
tri(qutlpoetailvdl)@itassphenati ve to the pall adi um conpound.
9, 9- diwe bage -1y b el 1IS@ilph 8ngn paraish i 06 ) &a® troi the pol ar
tri (s Veh et pHY S5l 8! .\/S% %eﬁtrg.glég?égﬁ%lt olfgsr}fﬁuézpr(lll)ne
dlad{g%@ttyguttg’l e‘hb?eu’sr;ﬁ)'{rlq8 be 1gC to sol veﬁt refl ux
’ Fature épﬁe% Sﬁffalrﬁeo‘ﬁ%?ebe 1 to 24 hours. As
%\P S&ly&ﬂ%?@%hﬂﬂ e8Pl um acetate, pal | adi um
'3 ttiﬁi b‘ﬁiﬁéenﬁfrllpsl(@ﬁm;nlzyl) pdemereet one) di pal | adi um
, 4-is(dipaenylliptesepatebobaxpald adi um tetrakis
2 {814 paepxkrROSHN 96) PAbhadi UM _binaphthny
trlcl,[clh}hggﬁagﬁf yﬁ@hoaggh@?glec%gfsngkgpﬁ
tri pa D Ry
aicy GRaREEY Lpleny RN o7 PRRERy | SHOLPHR RLPRRFERMA ST Tocene,

2- (difi 6pF br PHEY LnReiphaBe) BAROE ™AL | adi um  pal | adi um
tri(tterbobutydi)glasplbos{aveteritapheyrpal badiatg, or

di(tert-butyl)methyl phosphonium tetraphenyl borate may be
used. Diadamantylbutyl phosphine, or
tri(tert-butyl)phosphine is preferred.

Also bis(tri-tert-butylphosphine)palladium,
dichlorobis(triphenylphosphine)palladium,
dichlorobis(tricyclohexylphosphine)palladium, or
dichlorobis{(tri-ortho-tolylphosphine)palladium which is a
complex of a palladium compound and the organic phosphorus
compound may be used.

As the base, sodium tert-butoxide, sodium
tert-pentoxide, cesium carbonate, sodium carbonate, potassium
carbonate, and aqueous solutions thereof may be used. Sodium
tert-pentoxide is preferred.

As the sulfinate, sodium methane sulfinate, sodium
benzene sulfinate, or sodium para-toluene sulfinate may be
used. Sodium para-toluene sulfinate is preferred.

As a method of adding the compound represented by Formula

et

N
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bi s(benzonitrile)palladiumchloride, or
(1, 3-diisopropyl
i m dazol e-2-yl i dene) (3-chl oropyridyl) pal I adi um

(I), q:'hc l@&ﬂ]}ggugsga%fﬁge:e Se%dc?ga%+ ﬁ?or ozi%te ?LtIg ISthe palladium

ne

comp it * LS o7 S e o S BBAE B COMEANHb, ATk 4R Dadify (o the
solveqtlet atlethogt mahWr bitadah, adcktdethedl e, magetpneysadd
NME-tdiatetanyl § oammeitte ATeyf baddsed adllonef othéNcompound

repr <t BatdProrkl uene )i StReeE8hp8Ana Se hPESRNIAIY By Formula
(I1) ptg %ngl% dt; Q:%Engj r{d pl’ﬁ{]élloril'&srp{]é ?)%osphorus compound,

and trl causing
ﬁﬁthﬂ b?‘é Faﬁéﬁw%o%ﬁﬁﬁﬁafl%é(nt RHE,

reaCttJFQI(ltéFt 519u1Cy|t)Cph%%bﬁﬁﬁé reflux temperature.

dMettdrad But y$ ) aemeyhpibsiphc hedind steamm ybbubdlding the
comp W8 phé pee sénk edivsf @‘dihﬂﬂl/éph@$ph|tﬁﬁ) pENNAEENAn compound,
the o]rg;axpié( QE B%lrﬂ’%g??ﬂr} El agﬁd the base, and sulfinate

if ne blxsgg no grog %t 15 to 30°C for 15 minutes
to 2 Eozrsm H@ﬁylsﬁl‘?@sﬁhf)ﬁo?dﬂ?lﬂg BibkapRM@PUNd represented
by Fommtcly@l(oﬂiek)drm@gpmmeg k phenphcyt| @bhek vt preosphene, ref 1ux
tempdlt£yakehexyl phenyl phosphi ne,

divikheivd Q{‘Oﬁthnﬂfe%Wo%eﬂ?%l dlng Step C of adding the

Pall%ﬂg‘% 5 fine {?H{‘ SHFORFdmelt PR BRyT o pareowa to cause

reac eft- bat I‘3 h I £ORod phaHiTHG ¢ Bt FapheRPTifor aikep D of
addll‘r&ytlb@ CoBRaung é@@rf@ﬁ@mbgﬂybmﬁ@mm (Ior and the base,

and dulfientrebutfyligdesphrge iandrefhenr sdepABS@f adding the
compchhﬁétfépfééén'@@@ybﬁhﬁéﬁﬁhﬁ%) pallhadbufhuse reaction at 60°C
to s E’i fer%'faugltp&ﬁggkavag i ne) pal I adi Uit
ex i um
d| ch

or tric i ne Il a
or Cg% s%t rh &She r'hos tofyl%ﬁ%gﬁ‘ |I)neg‘3apglnl At ﬂh’ﬂ%l CchS more
prefeirgd. conplex of a pal | adi um conpound and the organic
pHesdirst s regdmymmaongy stabededstibr phskd shdhuMethod
a. tert-butoxide, sodium tert-pentoxide, cesium
Caihd & 50l HNeGAMRANAL 8t aBALASH AN 1 SAT POBAKE i AL s s
prod@&HfSHStﬁ%\' Utéd‘ &hgr eof may be used. Sodium
ant oxi 1S pre ({Jred ﬁsthe sul finate, sod U 4 b
n&?‘ﬁaa fs?ﬂ'??ﬁaf:é’ POSH Y2 BeRFe e 1Al §4 nat e, pb‘lrl {ea by
usln%o’ﬁhﬁnﬂﬁé‘@arq]o}%e‘h%egumﬁtﬁ’ﬁ% saghbas gddd.casagk im
chromatagrephene mifysbtélisairieder red/aAs dimsstiiobadion.
Also addi mgytdeueemponithd apkeseshed iy FotABLE b&dn§lpurified.
[oo3d he conpound represented by Formula (11), the

und, the organi c phosphorus conmpound,
PrOle@JCL ﬂ H‘%]th C{Tg(?t he solvent, Method a, Method b, and
[Che'wew

d Brwaoez%ged Method a is a nethod of adding
R%all of the cBipofid represented by Formula (1), the

Q oyrrrckr@p ted by Formula (I1), the palladium
@ b’undj\l \O' 3¢ (PRosphor us conpound,

HO

R9 R1 R2
- 0
il 12 /—\ 11
Y—R''~COOR'" (V) RSQN N_§-®Ra (VD)
5 — 0

Step G

\
R''-COOR"?

wherein R', R?’, R’, R®, and R’ are as defined in 1); R!''and
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and the base, adding sulfinate as necessary, and
causing reaction at 60C to solvent reflux
tenperature Method b is a nmethod including Step A of

R12 Qg khe s %%{rploryng {Sepresent ed by Formula (1), the

di um conpound he organi ¢ phosphorus conpound,
g% %I‘ﬁé:tb’a%lé SMP L fisnat gtPPdn%%éé%%Wclaﬁdngamrngound
represRRteenbat FEFMBLE0( EIfobylFeaating the Zdmmesndand
- reprdsemt SiepyBFofrmadd ngIvVhe obargioisdl 1epPesaticdd obymethod B
w1thlﬁHénﬁémﬁbhhdaﬁédﬁﬂgéﬁ@e&e@§tF@BM@léﬂiﬁgtfhs@lygféent in
the I;Ieé é%ée to% %J%e Method ¢ is a nethod including
n pal | adi um co ound and t he _
o BB CONAALD # of BLTEGAPOUT T% BARBEIe dabk mAY e 1gsed in
an amopmpef &r- 81$0mZn!at>é§rt 8AR iyRren t St apr ©f erabdddilng to 1.6

molax heqedmpdend s epresenied Wy Fdienutampbunand-dee bas€ed by
Form@rw suwifiinate if necessary, and then Step B of adding

thee ?boag)@wng'% ger %%%Heﬂ}banggn%'nac (d4)1tQ.Cc8U88, o0

toslve uxte eratur

cqui(EPERLE) ShefRErRdY & ;r%e ftepbs e Telative
to t%r%omBPéf‘@r rréd?r%?ﬂ*éédb blyeéTQ%‘élﬁoKéVs)t abl e
r 8gadtore1yi eéwpeinat Ut hody ke BBIChdh csokabnresefinex
tempstablieel, edetdfmyram By d76n twasse @roduction t han Met hod
breHa sUN ai DRl g@rrrgﬁlgpef@m ealosmla}{@ﬁeén@ oPYly! fh' %dﬁ
by ¢ H%'Jé%éi%geé‘@ég” eSS IR W2 UED 283" 14%8h Shount
[ opat Qgr.ap ecr arl i'za

of Od‘?‘i},tFPl tl Soffol Eﬂs%q ¥ 3 o u’é%%lathvtehet%ewe compound
reprogQRtLEnbw FlRgmu bei hg’)puri fied. [0030] Production
matshdrtheC s ¢ Chent¢ald ifadrmitém@8hankd Rh RRr&Sorm: NS ne,

benzeér{/e’lz?3 tbYhen@, HREINRL R2nh ﬁ.%kké%¥5ﬂ2t@@ &Ph@u?ﬁn
e R2. .
aceté HE&%%E pa%e cPe %egcﬁg?% fgi%ldone R12 are

N,N- 1m _aLrerasa a ﬂ e oI 16 n f:lon.
Ger Y nad TR BESAGE (0 Tt haR® COfs & et ML
N, N' 'B% LA Otrﬁ@ hobfRdPTeESRaR e ed by Formula (VI) by
r &gcttihgy tm%e coRpadn gappesahted PRt Fos iahac@kWYpnate,
cesiwht@anbdnian ePr coutt wonhypdtrbed d, potassium hydroxide, or

cesium hydroxide may be used. Potassium carbonate or cesium
carbonate is preferred.

When R'? is a hydrogen atom, it is not necessary to conduct
Production method D, however, when R*? is alkyl, it is possible
to obtain the compound represented by Formula (VI) by
hydrolyzing the compound represented by Formula (VI).

The obtained compound may be isolated and purified by
using the generally used method such as silica gel
chromatography, recrystallization, or/and distillation.
Also, it may be used in the next reaction without being purified.
[0031]

Production method D
[Chemical formula 29]



with the conpound represented by Formula (V) in a
solvent in the presence of a base. The conpound
represented by Fornmula (V) may be used in an anount
re of 0.8 to 2 | 34> equi val ents, preferably 1.2 to 1.6
ol ar uigyalhents, relative to the conpound
R8 @. @i&g@_@%w{ (LV). The base nay be used in
arl anmount Of 0 nol'ar equi val ents, preferably 1.5
g to 2. 5 nofar equival entsStTeBIBtive to the conpound

\P{‘)e—pé@éﬁ% ed by Fornula (1V). Reaction tenperature nmay
e 0 solvent reflux tenperature, preferably 75 to

85C. Reaction tine is preferably 30 mnutes to 24
R°hours. |If ngtesgary, potassiumiodide nay be used in

Yar, anpuat  Oof Y205 to 0.3 nolar equival ents, relative
R8 CM&}E{Q\E}FBBYQSIQN ed by Fgr mla (V). As the
sol vent~/ dicchNefonet hane, chl orof orm di oxane,
Obenzene, toluene, hexane, ethyl acetate,
\het_r igrofuran, acetonitrile, acetone,
N- et hyl pyrrolidone, and N, N-di nethyl fornmam de may be
used al one or in combination. N, N-dinethylfornman de
is preferable. As the base, sodium carbonate,
whergon aBSi, uRFcardonak®e, anaskimaass hopaterisedi UA 1); R''and
R'? dwéraxi desiki@ssh upphydroxi de, or cesi um hydroxi de
e [ car Lum. carponate
B T TR B ST B B fpuna
reprSRiLE, Y & UMt (7B oict O HLYRA® D, t o gQBPOund
reprgmeRtrRE2OYs Fgugplaj {Vid Aossi Helveptobraitihe resence of
a basempound represented by Formula (VI) by hydrolyzing
t It eC ensindayepeeseyd@di byafoumauh { 84 - 1The alt didwed-
equi¢RpAYAd HEEf@%dﬁ%&@iQQrQnﬂoﬁ%&'@dﬁ%&%ﬁeﬁ%é?grébgtive to
the JSREGALLY ASSLIBATOE BYCR A% el LT (919C
chr m%it.o raphy, Tecrys | I'i'Zation, 'or/and
di'StA9 16l ohCPRFET IEG PRY BE Gséd §h ThRLVABK reflux
tempeRALVTrEn WRHARE2BLEY n§Spdo fAFdC- [0031] Producti on
mterrork o [ Cheel dal frorfmtab2§] 327 iR Rile 82t B8 2MNTD USs .
(¥Ws) tBStep1lend REE-GRXE 2 bBAZRhERZ t O £8nk , N¥edane |
tetréh?&@o&%ygh,methanol,ethanol,N,N—dimethylformamideand
water may be used alone or in combination. Mixed solvent of
methanol/tetrahydrofurah/water is preferred.

As the base, sodium carbonate, potassium carbonate,
cesium carbonate, sodium hydroxide, potassium hydroxide,
lithium hydroxide, and aqueous solutions thereof may be used.
Sodium hydroxide aqueous solution is preferred.

The obtained compound may be isolated and purified by
using the generally used method such as silica gel
chromatography, recrystallization, or/and distillation.
Also, it may be used in the next reaction without being purified.
[0032] '

Production method E

[Chemical formula 30]
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1 0 R11-COON wherein Rl, R , R3, R8 , and R9 are as
defined in 1) ; R" and and Rl2 are as defined in
12). Production nethod Dis a method of producing the
re conpound rﬁpreegnted by Formula (VI) by hydrolyzing
he conpoqp presented by Formula (VI) in a sol vent
7 7 e €se ce ogﬁ %\ﬂﬁ e. The_base may be used in an
ho /40 nol ar gw %eMs preferably 2 to
4 nDIar e ivalents, rel ative to the compound
represented by Fornmula (VI). Reaction tenperature may
s be 5C to solyent reflux tenperature, preferably 55 to

65C. Reacqbgk\ %e is preferably 30 mnutes to 24
7 h urg. gsgthe £ di oxane, benzene, tol uene,
_h xan\,/ﬁfs_%;géﬁr% WE% net hanol , ethanol, N
N-di net hyl¥ ornmam de and mater may be used al one or
in conmbination. M xed sol vent of
met hanol / t et rahydr of uran/water is preferred. As the

ase,. sogh um_gar hgnat e $assi um car bonat cesium, .y _
w?zerecarg%natg *sOdj’ u% h ofr%?(pg Pt aas%l‘ﬁrﬁ?waﬁo%ndel) nd
R*® 3nq Remdiefansd d& %H'aqueous sol utions thereof may

bBrodegt igodiathdy & dxi denanedust goteduonngsthe compound
reprgyefesdedy Floemhiai neR) corpatsdk fray gbe hies & aipsupad
repr%ﬂié@dbgyFoWJlgatWIg?ﬁ]e%@édcaynyﬁk?gﬁlffgg??g#%rb@% ethod
B w:r.té’igg’%}g?l 8? an&l’y%{@f&g{?pggli r]{ g E Fﬁle next

r

Et PEAARCh S Tot A BHT | TREDS 18892} N FRBGREPHB OF 0.5
to 3 mahed EQuficRdfitths . fprAfiea B0y 28- ROtR1IRD mpldd Z 0
equiiléMNe S, ~rRBatVivid )t p theep adnpblnROrRbritz el e Vily Formula
(vitc?WNS\ / R3 (I X) O HO wherein R, R2 , R3, R8, and

RReals 1% dehplad i fird)i s pRE £b.Ah v RIZ @t 251 980iNEds 1 ux
temperagu}é

Reaction time is preferably 30 minutes to 24 hours.

It may be conducted in the presence of the palladium
compound and the organic phosphorus compound.

As the palladium compound, the above- mentloned.palladlum
compound may be used. Palladium acetate is preferred.

As the organic phosphorus compound, the above-mentioned
organic phosphorus compound may be used. Triphenylphosphine
is preferred.

As a complex of palladium compound and organic phosphorus
compound, the complex of palladium compound and organic
phosphorus compound as described in the Production method B
may be used.

As the organic boronic acid, arylboronic acid, and
heteroaryl boronic acid may be used. Furyl boronic acid and
thiophene boronic acid are preferred.

As the solvent, dioxane, benzene, toluene, hexane,
tetrahydrofuran, methanol, ethanol, and N,N-dimethylformamide
may be used alone or in combination. Dioxane is preferred.

As the base, sodium carbonate, potassium carbonate,
sodium hydroxide, potassium hydroxide, and aqueous solutions
thereof may be used. Sodium carbonate aqueous solution is
preferred.

The obtained compound may be isolated and purified by
using the generally used method such as silica gel
chromatography, recrystallization, or/and distillation.
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Production nmethod E is a nmethod of producing the
- .conmpound represented by Fornmula (IX) by reacting the

conmpound represented by Forrmula (VII1) obtained in

P [ h n r |
rioo LIRS N RSSO ok frsco

hount of 0.5 to 3 nolar equivalents, preferably 0.8
Prodygtion WﬁFéF”iéHU|valents rel ative to the conpound
[Chemegaeséntm@lbyin}nuIa (VIT1'1). Reaction tenperature

Is preferably 30 RO/soIvent ref lux tenperature.

Reaction tine i enabb¥ fo n1nutes to 24 hours.

It may, be conﬁwﬁred n th :% esence the | Ladi um

pound and the or gaddi ¢ phosphorg ngpouid. JAs t he
HO adl (D) corpeund—the—above- 1@ %ﬁed" , |uthIH)
cohpound nmay be u§e@P1Pallad|un1acetaﬁ& k? gferred.

O AL he organi ¢ phosphorus conpound, the
above-nmentioned organic phosphorus conpound may be
used. Triphenyl phosphine is preferred. As a conpl ex
of paIIadi@nwconpr e and or gani ¢ phosphor us

____gr“UUnd heHCOudig ob(gglléagg__ggﬁpound and
r gani cR"®phosphipr ug conpound as”d&3ctibed in the
Producti on mﬁ?nad BH may be used. As the organic
boronic acid, aryl boronic acid, and heteroaryl
boroni c_acid may be used. Furyl boroni c acid and
t hi op & boronic acid are preferred. As the sol vent,
_dioxane _~bepgene, toluene, hexane, tetrahydrofuran,
R'™>ngt Wanol, et'hanol, and N, N-di net hyl for mami de nmay be
® al8fe or in conmbination. Dioxane is preferred. As
rR'Se base, sodi um carbonate, potassium carbonate,
sodi um hydr oxi de, potassi um hydroxi de, and aqueous
sol uti ons thereof may be used. Sodi um carbonate

| ferred. bt d d
wner SIS 53 Hecdhad b 8 hy Rt 204 Re gaker Bl §e£inea

in 19%ed nethod such as silica gel chromatography,
r @roBict 1oz ate Umo ddf /iand mdeshiold afi pnodidB8iAlgsohei tompound

repré®ynbedusedriornidies next ) r eAetuel ny t el fNi0reacting the

comp@@ﬁﬁ%é%&es&ggg%]é?@%%ﬂ%ig Sef ed; F e, @derlvatlve

w1th¢é% % Jﬂ RLQ% b XII ( 1n a solvent
DRTZAP| ?%’? 51’%"3&% PX|

to obtain the compound ‘represented by Formula (XIII), Step Q
of reacting the compound represented by Formula (XIII) obtained
in Step P with an acid, to obtain the compound represented by
Formula (XIV), and Step R of closing ring of the compound
represented by Formula (XIV) obtained in Step Q.

In Step P, the compound represented by Formula (XII) may
be used in an amount of 0.5 to 3 molar equivalents, preferably
0.8 to 1.5 molar equivalents, relative to the compound
represented by Formula (XI).

As the solvent, dioxane, benzene, toluene, hexane,
tetrahydrofuran, and ethyl acetate may be used alone or in
combination. )

Reactiontemperaturejj;preferably15°C1tosolventreflux
temperature. ' '

Reaction time is preferably 30 minutes to 24 hours.

When the compound represented by Formula (XI) is used,
N,N'-dicyclohexylcarbodiimide may be used as a condensing
agent. When the reactive derivative of the compound
represented by Formula (XI) is an acid chloride derivative,
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RI50CHOOHO\ X HStep QRL6-j~ N (XIV) Step R
RI15 0 OH X ~ R15 N (X\/) O OH R16 wherein X is as
defined in 1) ; Rl1 Rl , and RL 7 are as defined in
9 f roduc N e
it migge Féég'ﬂghl ?gggﬁ%ﬁggggl':éhiq@li O B 9 |unlg % '21 E,hen
he tn%e%e FETRRIN EMBBURE refi ek t&fa th{ﬁn‘EJ‘P‘é\P?XP)i

repretﬁeliltedr bactiorengeai VELilve 1mi thet heesemssuref a base.

r apr esentieds by Eanetdtey Yashi hei isa g fentedt o obtain

t he %0;'819 d Eﬁef cﬁ?n@yrggﬁ:@éeﬁh*&éﬁ'ﬂ)}’ FoirfRi1@ @frrI)
obtalrg It|nr£§ gg:%g Lﬁgéﬁsggtrgea%y WFJgrﬂmalna (cXI(i] t)o obtain
the GERAYA E89bpY ESH 52 (%&¥Y) -and Step R of

clFosi r@gﬂlrd BBt btehél ndn eEEse£d2 b oFdOmmalar
equiadahtebt acfed ive Step i@ ¢ombbep dPrefpire cmpedndly Formula
(x11Tepresented by Fornula (XII) may be used in an anopunt

Oﬁe%ct%.drpt%rrgﬂitlgétﬁg 'V§ ‘:J‘:retfser 2 %efoabé%a) 90§vte%tlréflux

N Er equi val re atl tot onpoun _
CMPGprdEEnt ed by Formul a ). As the solvent, dioxane,
b@ﬁ?@ﬁemrt th'@ﬁelSheBéf >rapdr Ay otk as, tand etisyrs.
aéet dthee neylventsed ialzomme or biem z egrThi tal nene , Réactaon,
tetrdley@eodutae i 3, W-ed Bhabhy 1 kmdvi 86| venll 6fidl M4y be used
alond eypes at léroenblae@.@iggn time is preferably 30 mnutes to

2 rs en ound represent d b F rnula
éls) OC% (Beed RIY% cycfoﬁexy cdg.’rb ?FE)?

Sulfwea agid. d}:ﬂﬂ%ﬁgl‘—ﬁ@l agtht. PW%ntPHe‘eF‘é‘aéHl\fé’nlc cia may
be ugkdivative of the conpound represented by Fornula

( XIn) SiteAR adiite cldmpodaddeepratsate;e by tFoRyube (XV) may
be ob€ached Wﬁwbﬂ$%£W§|rQWd”dﬂeth@ BomplosiY . r&pdeB8Red by
Form&fg gﬁ&@l qbtc%{_@(ggnf n%a &eact ed with the conpound

| n the n
b sen{)e qugrae r| & AYIFaRSE S P gg‘ F{ead:%ll?}r%?EBane
trlpr{?ni’ﬁehé’@ﬁﬁ’dﬂf’d r%’ﬂ e®érft%ed by Formula (XI11)
obteaiatdtl prostbpne may be vaedednt anrameunti ¢h hrfmbigdolar
equital ebtai,nretll icosrpon ndh € eporpenned rayp feas emut @ad (X Wormula
(x1v)lhe acid may be used in an anount of 2 to 50 nol ar

As the base, triethylamine is preferred, and may be used
in an amount of 2 to 10 molar equivalents, relative to the
compound represented by Formula (XIV).

Reaction temperature is preferably 30°C to solvent reflux
temperature.

Reaction time is preferably 30 minutes to 24 hours.

As the solvent, dioxane, benzene, toluene, hexane,
tetrahydrofuran, N,N-dimethylformamide, and acetonitrile may
be used alone or in combination.

The obtained compound may be isolated and purified by
using the generally used method such as silica gel
chromatography, recrystallization or/and distillation.
Also, 1trmn7beusedJJ1thenextreactlonw1thoutbelngpurlfled
[0034]

Production method G
[Chemical formula 32]
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equi val ents, relative to the conpound represented by

Formula (XII1). Reaction tenperature is preferably 30

Cto solvent ref lux tenperature. Reaction time is
eferaldy 30 mnutes to 24 hours. As t he sol vent,

e, benzene, toluene, ghex tetrahydrofuran,
18 p ‘tﬁ?VDOfHHﬁFG&- and Jaci Qg al one or
R iln conbi nati on. SAspt fie pata'd, ochl aC|d

ﬁ?dr%@en brom de, sulfuric aC|dn4n|tr|c acid, and
para-tol uene sulfoni¢ acid may be used. In Step R

t he conpound re nt ed by Formula (XV) may be
___obtained bynclo t he conpound represented

Steb%, FonWWH{ﬁj%%? obtalnég in Step Q It may be

®onducted i Presence of hexachl oroet hane,
tri phenyl phosphi'ne, and base. Hexachl or oet hane nay be
used in an amount of 1 to 5 nolar equivalents,

wheréfﬂ@@h!?a%oqugjﬁgﬂﬁgyﬁq I epresgnted by kRermyla 45 gefined
in 24 As the base, triethylanine i's preferred, and

% be used in an_amunt of 2 to 10 nol ar
eal

AP Ent 30 et Ve IoatRethednpburic feplegekhedc pypound
reprergrhed t(wmrmlﬂefadtx\bw T bAperlardiegist ¢p f ef diFl yo@engting
the cbopsandnt prrefs d nike dtignperatulrL ( XREAC L noM st ri s to obtain

the d¥mbennbl YePrddontea b9 bW (xAFHhe SPAVERED T of
reac ﬁ?agﬁe gh %%%dt genpgéa8§|§J5§JfH16&iﬁftagbtalned

in Sthp,S tegéb”?ﬂ]rap B PRSP Rl Copid: FEY e

ngﬁﬁated and purified by using the generally used
ménh&d equch dsakofroamgyl beclws@mhtiographgmount of 0.5 to 2

molar e€fiystalikeinaal j ofreobland ydistd |t@t100. moAla30.eddiv®Yents,
rela‘pf*‘vé'sgg H:'Plet fl?orﬁ‘ﬁé&nﬁe%%tdr%ﬂsé/\‘lwaugg o'lgmf’i‘é 'Eﬁgi <

E 58%5 0d; & gL%‘
qﬁl)on T it PG AP Ly rel"}F%F%Sa§°d@f4| Tapre.
IZi‘s]_‘yhe l}:@_l(ggeanclgloraﬁg Fod tgrcgnhlgeg@'y hedqused. Bromine

is preferred

As the solvent, dichloromethane, chloroform, dioxane,
benzene, toluene, hexane, tetrahydrofuran, and
N,N-dimethylformamide may be used alone or in combination.

In Step T, the compound represented by the formula
R%° COONH, may be used in an amount of 1 to 8 molar equivalents,
preferably 1.5 to 6 molar equivalents, relative to the compound
represented by Formula (XVII).

Reaction temperature is preferably 30°C to solvent reflux
temperature.

Reaction time is preferably 30 minutes to 24 hours.

As the compound represented by the formula: R?°COONH, ,
ammonium formate or ammonium acetate is preferred.

As the solvent, dioxane, benzene, toluene, hexane,
tetrahydrofuran, methanol, ethanol, N,N-dimethylformamide,
carboxylic acid represented by the formula: R?°COOH, and water
may be used alone or in combination. Carboxylic acid
represented by the formula: R?°°COOH is preferred.

The obtained compound may be isolated and purified by
using the generally used method such as silica gel
chromatography, recrystallization, or/and distillation.
Also, it may be used in the next reaction without being purified.

‘'The compounds represented by the above formulas such as
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in 20). Production nmethod Gis a nethod of producing
the conpound represented by Formula (XVII1) including
Step S of hal ogenati ng t he conpound represented by

the d:&h'{ hAa( XY toaﬂ%@é” ﬂé‘f‘;l%? nd the
esent e and SF reac%1

comp fy etr%%l“?!% Ot&gé ggb BP R & f(%YF)IIdb?’éFrfé‘bPO tant
lntemﬁ@t@ﬁes Wit Wt%eebhpyun@fr%rwb%@hﬁ@ayﬁy ni¥rerazine
derivatrivméa: R2 COONH4 . In Step S, hal ogen nay be used

| R-daymMuEtrHEt ol bAtZer Y It RAYMH EHLSF the compounds
repré)srh@lflgéabtg I“Oo?mﬁgal(iz nt?é) %ro Hh‘ga{'ﬁg;iﬁ) 5%1’1%&'&%%61 0 the

FIEACR

b {
proaqqiaR HErlions %Bid-s? ¢ Y SRS Rk Bt g gion
pMerRSHLI I P ih‘a%@@ 35 P@Mmr%ramiltﬁfermtegénlncludes

tube cldmopi QeKand dy ontuiee map lh@gdesesf 480 0KvNeand tube current
of a0Ef erdegs t As stdee %?Ja\i%&teghﬁaldotﬁ@%élﬂi@tlve diffraction
anglé*%@rgtg%@céﬂéggg@ tlﬁﬁ”%gﬂﬁ%tiO'USQG géa@% %?teger d

tetra rof uran | for
is sugd @&%IS&P@%‘?‘ %ﬂnc{;‘h‘b?ﬁat?%ﬂStFﬁ"@teB s ‘Hr'cef’é%ﬁﬁéeﬂdangle
(unitepdegesedd by the formula R2 0 COONH4 may be used in
[003@mh anobunt of 1 to 8 nolar equivalents, preferably 1.5
th6ﬂH@f%régéhYméﬁgéifi@éﬁﬁbﬁe t%&i&h@@”DQH%@udes for

examﬂf@re§8 53@ éHrBH {1VILY Ve%ﬂptl e e£ﬁ5u£§elf1ke
Eé@ FVRY e P tr g

i
inen RRELFPER Witk (@ GpBF ey SO, nt Auf BENE 24 hlFE, be

Coor%n@hedcwﬁndduw repPésERTed HIMPRE Pér MFIGRN R O0TTOLNRT t
moleawhesi unWwhennaydrerteansofio umegicetidt @aysbpraferdetdatAd with
an arbhie oty enimb et @Re.t Hemsanssul 86 Uengydhaxanes preferred.

t%ﬁf%H@gf%HE@ntOmNHHHK%IeEEBQnQOme%Pd

its
di net hyl f or nam car ic a ejgr esent ed

pharr??]ce? y F&cﬁe&gﬁq bJVoAﬁte 5 VLR aff’mg
inclydedy, c%?rﬁl F XA © Ca??)%)%?l Wittt R ?Egeﬁ‘teetzflby(lchEhlum
sodiymy nﬂpaasmﬁistbpeﬂéﬁ%h ThE20B0E Rar Conmetind
(magmeyibe.i selatieuh amd pve fliidke by amsdmbuhheogenearial bgse and
amindlS®€i aet Bedsanels as 3 liifer §€hicChEa@ml dg@BYhloric acid,

hydréggﬁy&t&hiaéatw@siﬁaé%daéhat 'é%ﬁ%h?gc a@‘iﬁ%ncﬂth Yike)

react. out

and gﬁ 051 Q (ﬁ 1 € id,

oun (2 resen ed Dby ?Jhe abod& FhetSughk
fumala%C h %%@B A4 L EOF s 8Ftelt Bﬁ‘rtahet%lo‘b%‘éeﬁlﬂllﬁm“&c acid
and t@)@\/}lﬁﬁd ghe ltohpBundThepgeesahtedndy ehé oabmd by commonly
used Foehtbas(.XVI | 1) are inportant internedi ates of

Nphenyte Senpherypddd®@nys BoRenazinc-detbvat pheticular
1somg&ra¥u®ffﬁé¥ﬁa89 Qﬁ&t@’ Cgl&r ﬁf%éﬁ%ﬂ$er?cemates

conpounds represented b nula
(XVI11) generated in the productlon nmet hods can be

Exampbefi ned by powder X-ray diffraction.
[0036]

The present invention is illustrated in more detail below
by Examples and Test Examples, however, the present invention
is not limited thereto.

In Examples, the following abbreviations are used.

Me: methyl _
DMSO: dimethylsulfoxide
MeOH: methanol

Reference Example 1 Synthesis of Intermediate

4-(isopropyloxybenzenesulfonyl)piperazine (B-4)
[Chemical formula 33]
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Measuring condition of powder X-ray diffraction
i ncludes tube |anp CuKa ray, tube voltage of 40 Kv,
and tube current of 40 mA. Crystals are characterized
by respe@tl\oe diffraction angle or @urbace separation
(dsinO g s an integer, d ,\\? separati on
/—funit: angst ], O is diffraction angl nit:
HN deldgree))). [0835ipln the presen{"Nwe’Qifi
“—sol vat " includek, for exanpl e, sol vate Wl/h\ or gani c
sol vent, hydrame” amk the |ike. Wen sol vaue” wiMé
A-Prganic solwent is formed, it may be Begordinated with
an arbitrary nunber of organic solvent nolecules.
When hydrate is forned, it may be coordinated with an
arbitrary nunber of water nol ecules. Hydrate is
pfef @ rsed.utBiomn e Er phperiea IndbApResedt. 7canpEMdS ,mmd3) in
tetr4thad racautaincal 180 asTept ablse s@at i on 06 £i ts solvate is

is e u he.c | k t
A R

magnesi um c&l Cl U

temPeaFﬁrBHF&n?VSFg H|’Elﬁﬁ§§sandTha?mrr?@%‘rQP J&qgaﬁt‘gaw $hirred
at roofpitgaeracide (fydrdtmigriteaci thenhyddedewibhowatier (200
mL) , phosphoted aditth, exHyflirdceaaid, andd htd ide®ani@nghase was
wash@cﬁgﬁﬁlltﬁ aGi1d deacetire agt an(:i'ct rﬂl’?a@&'@as”@&%‘r%cﬂcé@ 'with 2

mol/ “S'Frhgd%'c‘izl eQSEH' a’%?h ' After ing off

]lT)‘ﬁ | uenesu aC| e li g are lod

inso R FE SUPEE Rar e 15 AAPIIE FHBRF o ARG
acetape. @r%@ﬁtdecéﬁﬁemk@élﬁ@twnrcm 8¢ t/d afpaedivulhydroxide
aqueggonep luliton .nclPudesi @l tapessidides tsbsewserandissolved in
ethyl aceied €6, afxaiml€s WB8HoaThe Niesgek .i NYaR_t 58NvEHt was
aistiliygt e%tfeqlddwvf@d ghai [ -hel ow by JExamnl gs and Test

I nventi an

_(1%55%?3 gr )Jér eéieggf%nysl)anf%er?oIlPov\XBl2 nlé 9g, yield

78% )a%f)r‘d Ilé-‘tel &Fsysat}ae TUsed. Me: methyl DMVBO
MeltipeePRyPSul flodd de t®eOR3 -M8thanol Reference Exanple 1
1H-NMyOChegdi; 9 opfom:nt ar.eedi(dt,eJ = 6.0 Hz, 6H), 2.95 (m, 8H), 4.63

(m, YH(i sepmpxldowa@aenﬁmfoml)pr;p%rsazudnea(a@ 7 Hz, 2H).
[Chemcal fornula 33] 330000 NHNNH+IaOH

Mel LI Me A—2A-SB4ToasoI tion of
Exam%}%e}azﬁﬁ’&t&? 52 % , 89.5 mmol) in !

3-difluoro-5-[4-( 1sopropyloxybenzenesulfonyl) piperaz
ine-l1-yl]-phenoxyl}-acetic acid (I-1)
[Chemical formula 34]
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tetrahydrofuran (180 nL), a solution of
4-i sopropyl oxybenzenesul fonyl chloride (A3, 21.0 g,
89.5 mmol) in tetrahydrofuran(30 nL) was added
drgpwi se at roo tenperature over 30 mnutes. The
i ;ﬁgti oh-§8 qui de Pt e8teBt 2r oom t enperat ure for
m nUtes, then !@ W th—water (200 nl), extracted
P Twith et hyl acetafe, Yand the organi c phase was washed
OMiet h sal i ne. The orgzthi c phase was extracted with 2
A-tol /L of hydrochl orgq acid (100 mL). After filtering
of f insoluble substances, the aqueous phase was
washed @ioh ethyl acetate, and nmade into al kaline

Wi th(,Z nsl / L. of sodi um hydr oxi de aqueous sol uti on.
Prefip tat rystal S¥®Pe3di ssolved in ethyl
F al/é ang~drd ed over—sodi um sul fate. The sol vent
s distilled pff under reduced pressure to obtain
F - (i sopropyl msyb enesul fonyl ) pi perazi ne(B-4, 19.9 g,

oy el d %8}_?/() as white crystals. Melting point: 133.6 to
133.7C NMR( CDC13 ) Sppm 1.37 (d, J = 6.0 Hz, 6H)
2.95 (M &) ., 4.63 (m 1H), 6.94 (d, J = 8.7 Hz,
2H), 7.6%(d, J = 8.7 Hz, 2H). Exanple 1 Synthesis of

{2, 37difTug 5-[ 4- (4-i sopropyl oxybenzenesul fonyl ) -pi p
Fe_eran_ihe- X ybh- phenoX¥fPadetic acid (1-1) [Cheni cal
mul a 34] 34 | B—Stept F Br Step 2 / F/ F~

OH A1l Bpl fON Step3 FN~O F/ M"~-M

F
200 NS ~ENJI/ Step4 0 F/ M 'j, Me
%f)zéwgl\/b B3 00 NS FN O
B-3

Ny

N B

0,0

Synthesis of Intermediate
N-(4-isopropyloxybenzenesulfonyl)piperazine (B-4)
[Chemical formula 35]

Oxe0 Ose20
AL SO —— T
HN  NH 4 0 HN. 254
N
Me™ Me Me™ Me
A-2 A-3 B-4

To a solution of piperazine (A-2, 44.0 g, 511 mmol) in
toluene (280 mL), a solution of 4-isopropyloxybenzenesulfonyl
chloride (A-3, 40.0 g, 170 mmol) in toluene (126 mL) was added
dropwise at 65°C over 1 hour. After stirring the reaction
liquid at 65°C for 1 hour, water (196 mL) was added, ligqud
separation was conducted at 60°C, and then the organic phase
was washed with saline. The organic phase was extracted at 60°C
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F/ M 'j-1 M Ol--~C02H I-1 Synthesis of
I nternedi ate

N- (4-i sopropyl oxybenzenesul f onyl ) pi perazi ne (B-4)

with [Zqﬂgﬂ]/‘ih/gf%&%o%@gﬁ%%gﬁ @lgm%zltl gl el1_|q1l1_|eous phase
V%fr%fé A WhED ASLuepey gndsPpdfptytenal l&éhee gpgedding 2
mOl/IrrL‘)f sqddeuthtr oxide| aapeopys oxgbetiomesll fodyC. After

coolighg otodeophr JemileDagnre70 thwl gehsrhalaenerdddfi thre was
collé@@e@d5§dfﬂﬂﬂﬂﬁ%ﬁ@nato6%@ﬂ%ﬁ% 1 hour. After stirring

o A T 0 . 4 e
929) F’lg o gt 1i: plase was washed with sal | ne The

oP@&r‘?l @pr&%étW&§ Pa¥net2daliME0 @ issidpthwltiplthose of
compaindy(iBedhl abttatmed (RlReflorendheEaqugdus phase was

washed tWdh pevaerex-and neder tate ialnkald e dvn aﬁx@“ 'ngle 1
and 121 m)k/L of sodi um hydroxi de aqueous sol ution at

cO0 rogmte rature, the generat ed
lefrp?CeEJr Pt%?giﬁ%sogclaﬁpé’&ggg 4% Fabi Bn 18- ébt Afinb -
23.5 @?ﬁﬁé%ﬁl‘sopyl oxybenzenesul f onyl ) pi perazine (B-4, 44.7
[TabXg yﬂeld 92% as vvhlte crystals. Data of nelting

h

o t—and coirneided—w-{h those of conpound (B-4)
l%i ned(|i g2 St e eF‘EtgnE)E%mal e 1. Result o?ppovvder

2 he"t%v? ¢ Apgs‘t'r‘gm“‘ is—2hewn|in Table 1 and Fi g. 1.
Y y Ul .II %LI Ul TS § U)I i _
fé'(?fraq:tmu. arghes LR ajef peaks: 20 =5 . 0, 10.2,
1@-.25, 9 08'7623. 5-de ?'ges Table 1] Angle d val ue
LBensilty 621Thed bm % 5.0 17.71 99.3 10.2
8490 93 5 602 3 ¢ 21648 0 /14,6 6.05 64.4 15.2 5.83
1822 9. 0948366 100 88-220 3 4.38 21.2 21.1 4.21 15.4
3903 390 4460 100.0
20.3 4.38 21.2
21.1 4.21 15.4
22.8 3.90 13.0
23.2 3.83 13.2
23.5 3.79 46.2
24.3 3.66 7.3
25.3 3.562 20.7
26.3 3.38 13.7
27.0 3.29 22.3
29.4 3.04 9.3
31.1 2.87 9.0
3.5 2.84 8.4
32.3 2.77 8.7
32.8 2.73 6.6
33.2 2.70 6.8
34.3 2.62 6.1
35.1 2.56 6.7
35.8 2.51 15.4
36.1 2.48 7.2
37.3 2.41 7.0

Step 1 Synthesis of 2,3-difluoro-5-bromophenol (B-1)

A solution of 2,3-difluoro-5-bromoanisole (A-1, 1.15 g)
in dichloromethane(5 mL) was added dropwise with 1 mol/L of
boron tribromide-methylene chloride solution (7.5 mL) under
ice cooling, and stirred for 2 hours under ice cooling and for
2 hours at room temperature. The reaction liquid was poured
into ice water, added with concentrated hydrochloric acid and
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23.2 3.83 13.2 23.5 3.79 46.2 24.3 3.66 7.3 25.3
3.52 20.7 26.3 3.38 13.7 27.0 3.29 22.3 29.4 3.04
9.3 31.1 2.87 9.0 31.5 2.84 8.4 32.3 2.77 8.7 328

3 2 3 262 6.1 35 .1 2. 56 6.
el S St Al el S ke
e thy JoAaa & 93 TR b sPBASRoBRENSY tFRCTE AW th sodium
hydrw%u@ﬁuspuz 3.04iFY iR o- ST hreomumti e l{d@sd, wasliage into
acidiawditthioiarethhpedan)omhe added didpwtsaadtéd wlith ethyl
acetiﬁ&/L-KiteboﬁQQﬂﬂgkHK@1gﬁg@ﬂfwlﬁﬂﬁsEhBQQfﬂﬁéﬁﬁggigﬁ
sulfége {E% §@ﬁ9 nt'&gscgggknglﬁgd E%Irré%r reduce pressure

nder e co
to ondSt 1 S EPPLL N0 o B “JouPed ment §iedd 81¢
as ARty SY48SFaRIh- concentrated hydrochloric acid and
' H-NMES( GDC L5 @dpower nbglse. (Khe JeacBi.sn HA ,quiHl) was. 91 (ddad, J =
9.3 EXiractedzw thh 4 gihyl 1ggetage97apgdaheJor_gQ§n§ phase 4 Hz,
2.4 WAS extracted with sodium hydroxide aqueous sol ution.

The aqueous phase was made into acidic with diluted

drochloric acid, and extracted with ethyl acetate.

Step Agt er dSyPAdasies R Hani c phase over nmagnesi um sul f at e,
2, 3-dhkeleolkvernt- Was( 4t s pblregyof dxuhderz eneducietb py E3spi®erazi
ne-14{ypl PbpRenod, 3wl i} uoro- 5- br onophenol (B 1, 850 ny,

ybﬁdegna@goﬁsgﬁﬁ @l&WSUQSE@¥§% %y%%3%51zed
1nte€$§§é g —Tf ra(§%ﬁpF%Hgﬁefyé%n%ep@su%ﬁf phpgrazine:
(B- 4+ﬁl Hﬁﬁg)ﬁiQﬁ# a@%ﬁph§§p§qﬁe (22 mg), sodium para toluene
SUlfJZHQtal1(I3l§orﬂt9)5r[mn@4Sp§ommpyeokybemxmeﬂdf0hyn) g) in
toluempe pe? arl ) weslagdedphentl ¢ Badhmbnden rrgen giRssbhaWe (72
mg ) a&@@m&rﬁé@rﬁ@frddw t%ﬁ\'ﬁeb:.eé't%% £t §pRILALE s . gniler ice
cooLf parcg %%%[@Pdi’ 2x4R ggm gb' 82;13' Wagan g (54
bromum acs e B-1, 700

o uene = LR REP Peland S&Grum ¢ mg )
ana ttOéﬂerb%r&%%ﬁLde Pil.dﬂeé)h’i’i?d U@nBopT sy thakeadidag. The
reaciyien digdddamad maodephosphows tEhpenptwne, stddeadwith 2
mo 1/ Iato ff byt eripeoatar&ciar ( 3Gnni Nuags. edgEtb@ewith toluene.
The organic phase was washed with water and saline, and then
dried over sodium sulfate. The solvent was distilled off under
reduced pressure, and the obtained residue was purified by
column chromatography to obtain :
2,3—difluoro—5—[4—(4—isopropyloxybenzenesulfonyl)—piperazi
ne-l-yl]-phenol (B-2, 1.28 g, yield 93%) as colorless
amorphous.
lH-NMR(CDC13)6ppm: 1.37 (d, J =6.0Hz, 6H), 3.14 (m, 8H), 4.63
(gqg, J = 6.0 Hz, 6.0 Hz, 1H), 5.48 (brs, 1H), 6.08 - 6.29 (m,
2H), 6.97 (4, J = 9.3 Hz, 2H), 7.69 (d, J = 9.3 Hz, 2H).

Step 3 Synthesis of methyl
{2,3—difluoro-5—[4—(4—isopropyloxybenzenesulfonyl)—piperaz
ine-1l-yl]l-phenoxy}- acetate (B-3)

A solution of
2,3—difluoro-5-[4—(4-isopropyloxybenzenesulfonyl)-piperazi
ne-l-yl]-phenol obtained in Step 2 (B-2, 412 mg) in
N,N-dimethylformamide (5 mL) was added with potassium
carbonate (276 mg), potassium iodide (17 mg), and bromomethyl
acetate ester (189 uL), and stirred at room temperature for
2 hours. The reaction liquid was diluted with ethyl acetate,
washed with diluted hydrochloric acid, water, and saline, and
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cooling, the reaction suspension was added w th

2, 3-di fl uor o-5- bronophenol obtained in Step 1 (B-1,

700 nmg) and toluene (3 nmL) , and ref luxed for 2
drleci"oé‘\rfér\’\fnggn@%@tu'np%udldg@t rea‘f éogo:l glﬂ' dvygass &1%#:?91&8 off

érature dro oric

r Q0
undef SAYECRIL ARy el BRA LBy e o0 TG SR et £ e
by ¢ ‘é’§8 %W@\P K W&t &P kel sAethE!l and then
{2, 3d¢11éélu9\r@r 5sddi ui siubpParepyliexsoéveahewasl fibh syl ) Fpdperaz
ine- Dff1URGeRnoxgOUCet- Pt 888U B,- 39Nd sthenpbtyai 1e@ $88) dHE pale
pur pWasspykigf.i ed by columm chronatography to obtain

it g L PSP BRI A o

(s. W) orhesd-4 a[;l&p%us Hﬁwﬁ(%ﬂ%s)bbﬁm .- (Vd 633% (m,

1H) , 66 09BF (d6HY = B 42 Bm 8H) ., .63 (dqq) * =5 61 CHElz, 2H) .
6.0 Hz, 1H), 5.48 (brs, 1H), 6.08 - 6.29 (m 2H),

Step6497 (dgyhthed s Hs 2"') .69 (d, J =9.3 H, 2H).

nth f .
2.3 BELGIrTLS %;i%’ B RSB ERDETA TRy PP e
- ine-}ikl] PH@WO’W)J e EJﬁy}aCJ'c?ce IaTJe (B-3) A solution of

23 i ¥¢o? @l 8L[len( 215 geptlopyl oxybenzenesul f onyl ) - pi pe
2, 3-dagiluome—b-yl4- phensbpabipgilnetybhen Seaps2 1Byl #1giperazi
ne- 1191 ] Nphetiowst %é@éﬂ@%gﬁaﬁ_ﬁe@—)lnm@st ded M 8h 367 mg) in

meth&’ﬁ)&ﬁs?bgﬂ%r C@EQQ%h J.(c%‘?@r ) (3 ‘i‘%{gn&bﬁghd%l%%?z mol/L

goly acet e es
of QP PPORYAE POTIR (AMBEPHELFE IO hbuld ™Hle rHibe§ Bhred
at rqqﬂqaﬁ@aﬁa@fd%wtf&f wi RAUEShy| ThCeFapetiomadAad i wias added
with diilafttedl diyle e ot ex taw af; e datierh wane rsal iDhes agnéold phase
was mideed n@\epHABGNEL idim Stk fialear JBR16@lieat iWaSand extracted

thdé§¥157|l| %@ CEfa]‘t unq@ftéfdaf q. G5l H_cht fhase over
,wnignggaams@lfg%' eush w5 whft %;/sgﬁgﬂa ’

0 aln

pres 'érﬁngl O | 4- (4-i sopropyl oxybenzenesul f onyl ) - pi

(2, 3eﬁia£lu|0r¥@ Pyﬂﬂ Lﬁehéf@p}mparcle%x%eweaesmmlg/rmlaeraz
ine- QSSVd-]a@hpaioswbuapee1solaloch 1H+\WR(QZE)61319) bppreld. 38%) as
colof!ﬂes& eyt dizs. 6H) , 3.14 (s, , 3.79 (s, 3H,

lH- NIQR@@D4:16§ fgﬂm 3"')1 3@3 Z%O; bJéS"_{i 61;@é§égp%fH63 33 ( rs, 1H),

3.15; ,471(s 2H),
6. 27{(21”3‘%5@“ H*Eor% 2[ 4 ?43Psb’fﬂr op¥) ox§b8/zéAesdl Fohyl) Hpi p2H) .
7.69efdz Ji me-8l-%IHzphaHoxy}-acetic acid (1-1) A m xed

Resubolaf ippwddr meityy diffraction is shown in Table 2 and Fig.
2. 2,3-difluoro-5-[4- (4 | sopr opyl oxybenzenesul f onyl ) - pi pe

| t t ' S
pire (8L s hal el BICRE iR ARBkALS, BB 2 408 L arheh a7 0.
21. 0 2 1ygs %v.th 2 mol /L of sodl um hydr oxi de

[Tabhkguédus solution (1.14 nl), and stirred at room
tenperature for 2 hours. The reaction liquid was added

off under reduced
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wi th diethyl et her,
aqueous phase

and ext

racted with water. The

was made into pH4 with diluted

hydrochl oric acid, and extracted wth ethyl acetate.
After drying the organic phase over magnesium
Asglef at|e, dtvadussol|vémtenaity di stilled of f under reduced
2-TheestSur Angetrolbt din %
92, 3-di f| 90150- 5-|[ 4-06-0 sopr opyl oxybenzenesul fonyl ) - pi p
ar@z i negleyl | -[phengxy}-acetic acid (1-1, 265 ng,

M e d [74%; /s ol 0R&SS ¢rystals. 1H NVR(CDCL3 )bppm
.8 ([d, = 0.0 Hz H—) 3.00 (brs, 1H) , 3.15 (s,
i%rg S 63%&4, J —28'20 Hz, 6.0 Hz, 1H) , 4.71 (s, 2H)
132,6'/_7( |135 1"), 5;11042 — 6. 39 (m 1H), 6. 98 (d, J =

jﬁf Hz—2F) +-+69 —3J—= 8.7 Hz, 2H). Result of
powder]! X #éﬂsdiffr i/ s shown in Table 2 and Fig.
18.6 ffrnAfT%n nglﬁzjnf maj or peaks : 20 =9 . 4,
9599 | 164945 17.9 17.121.(, 21.2 degrees [Table 2] 38
20yl e d valdle |ntendDtly 2-Theta Angstrom % 9.4 9.45
2000.0 | 11483%.47 1478.9 14./4 6.16 11.9 15.9 5.57 96.8
1621 5. 4946185 (17.8B15 15(51.4 17.9 4.96 63.7 18.6
A7 42.14.090.9 {4.453%/.1| 20.5 4.32 40.1 21.0 4.23
b3 9 [P1. 3 ¢g 18 61.47 21.8 4.07 53.8 22.3 3.98 31.7
227 1 3. 9231gs 5 |23 37§375 50.3 24.3 3.65 37.4 25.5
2§§9 R = S 3.330%8.9 27.5 3.25 18.4 28.2 3.16
ﬁ43§ q22554§327 19 §7Jf0.{ 2.98 10.5 30.5 2.93 21.8
2b:5° 739" 12.7
26.7 3.34 10.9
27.5 3.25 18.4
28.2 3.16 16.8
29.1 3.07 19.4
30.0 2.98 10.5
30.5 2.93 21.8
30.9 2.89 27.9
31.2 2.86 23.4
31.6 2.83 16.5
32.1 2.78 11.0
33.5 2.67 10.9
34.0 2.64 18.5
34.3 2.61 15.9
34.9 2.57 12.7
35.4 2.53 14.5
36.4 2.47 12.8
36.9 2.44 13.1
39.4 2.29 9.9

Example 2 Synthesis of

{2—bromo-5—[4-(4—isopropyloxybenzenesulfonyl)—piperazine—l

—yl]-phenoxy}jacetic acid (I-2)
[Chemical formula 36]
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31.2 2.86 23.4 31.6 2.83 16.5 32.1 2.78 11.0 33.5

2.67 10.9 34.0 2.64 18.5 34.3 2.61 15.9 34.9 2.57

12 7 35.4 2.53 14.5 36.4 2.47 12.8 36.9 2.44 13.1
9. NG, Zg};g 9. Exanpl e 2 npynt hesis_of

| .
bromo 55P4t(4-i s 6pyl-0xybeRzEnesu 1) - pi per azi
1 -yrT=phenox acid (1 2) m cal
Br ornmul a 36] 39 I%ZSeplNHZ Step B"Br1Br I / -~ Br

©Ne O\ Ok A-4 B-50BeG 0 O N. Step SiMp N ~ao Br
Br MeMe OHB-8 B-7 00 v% Step 5151'\‘/%/ Br l\/bl\/b

I--11co2Me B9 0 6°°N Step 6 NJ L

011--~C02H 1-2 Step 1 Synthesis of 0,0

2- br ono- 5- am noani sol e (B-5) A sol

2 rono-5-nitro nlsole(A4 11. gN .
X 0 o} a KN oh (5

®Bret hanol added 2o
AmoT ) niam cﬁl ori de 5g, 100 ol ) and

WaterBr 7570 nL) and stigy 1000 C forpy S.
The react(DUn liquid was filtened thgaugh Celite, and
the filprate was diluted with water, and then added
with diluted hydroghhoric acid to be acidic. After

\ //

(/\N I :]
Step 5
- ‘ O_

Br Me Me
O._-CO,Me

B-9

N/

o

Br Me Me
O._-CO.H
I-2
Step 1 Synthesis of 2-bromo-5-aminocanisole (B-5)

A solution of 2-bromo-5-nitroanisole (A-4, 11.6 g, 50.0
mmol) in methanol (150 mL) was added with iron (5.59 g, 100 mmol),
ammonium chloride (5.35g, 100 mmol), and water (75.0 mL) and
stirred at 100°C for 6 hours. The reaction liquid was filtered
through Celite, and the filtrate was diluted with water, and
then added with diluted hydrochloric acid to be acidic. After
washing with diethylether, the aqueous phase was added with
sodium hydroxide aqueous solution to make it alkaline. The
aqueous phase was extracted with ethyl acetate, dried over
anhydrous magnesium sulfate, and then the solvent was distilled
off under reduced pressure to obtain 2-bromo-5-aminocanisole
(B-5, 4.20 g, yield 42%) as brown powder.
lH—NMR(CDCl3)6ppm: 3.8 (brs, 2H), 3.84 (s, 3H), 6.19 (4d, J
8.7 Hz, 2.4 Hz, 1lH), 6.26 (4, J = 2.4 Hz, 1H), 7.25 (ad, J
8.7 Hz, 1H).
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~washing with diethylether, the aqueous phase was added
Wi th sodi um hydroxi de aqueous solution to nmake it
al kal i ne. The aqueous phase was extracted with et hyl

et ate dri ed over drous nmagnesi um qu and
then t h8YA5EHS \ak g E o~ Jo‘fg CAREEP 1%

edIA T Y" 6'8%8Pﬁn29&3<ﬁ¢t9‘5t%hﬂﬁéahps%F§P @Bié 54 4012 g,
20. 4 gmoy; e Wi 4 2% egls Wi itbwp o powaerr a 1 ¢H NVRICHCh 3 phppmacd.d8 (32 . 0
mL), (@N&,adéld arS@w(l%e 3)th Ga 19o(ddiod oF Rikd¥ec Zcfdsodium
(3. B'HZg 1&'& 86m%@1( 1nJW'at2er.4 ("gﬁ) é"bﬂLﬂo%%I(dzo 1nu§e under
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washdd ¥Water Al s 0¥f8fLu2:Qd'H N$t eshY¥BEea i ik €s GPPhitRI-and
ur r s [ e

watef ?"8 thgn 8 li%fé%v% pacﬁl'?ia!rgg %%rg élu %glfﬁg

SOlVf‘rnﬁ? a5 AT e g .n&% ﬁ%@ugfefir &6 SHiES FeeObtaln

2 b B9 Pnd ofeani sole | (Baﬁd thel0 exi r déead HIH) -

' H-NMR echgllet)bepm:The .@egdn ¢ 3phaser was (mashed, wrth2agm, 1H).
aqueous sol uti on of thiosodiumsulfate and vvater and

' Stepti]en drb%glt%v t ydﬁopfsfoundnbesiggbg fn%te

Step

res ure tO

t
e By LA bedol T Under LodUied RESSTUES 12 seep 2
(B-6 655/30019p NVR(- 6DBr® ) opgmmest Bgleae gHlorixdq7( i 02m)) was
addeq Jr@pofmselMith BfiepoBoSynirhidsiembfie-methylene chloride
solu€18ﬁ0m25ﬂl adophkenat {B-rindteel uhiadt Gice coollng ter
st1r§1§i°ﬁ@r51'r%it9§rlﬁ§&éf PQE%QS 1nr§ Sta Ql 2od B ﬁou@: gt room

ne chforid
tempg]a%le rgfr opow see%\fn?ﬁoﬁ\/ﬁ%@ruo]n tVF?BrB Eg%mgt‘%] ‘?ejn‘ée water,
addeq iy HHPdECPESIIETE T I O REP LGFer® FE I nd e aﬁaéFe céor 1
hour cab| FRGM AfamReratRE R ngF P oW urewhdae tiiea cobthng,
dietlandletber3 hdwe somgandomphteerperats upgtriahee@agitbnsodium
hydréxgikedawasopeused uitiidnh ] cernategfueoaddsdavet Has added with
dilu€Qaceihkaled Jydt ocdd @16 rﬁ‘ﬁkg a@riqlr%t' e d9frdcted with

o .00 nperat ur e. ng_ex tio
ethYd g%ﬁ %’t mﬁ)t “he “organt cphﬁESew\%ﬁs ltnrait p}\h ‘f’ﬂger and
hens%l?fr% Oﬁﬁ?Hr%&?}ﬂ@rS&ﬁeBGg“ﬁﬁwm oL fimkeaquéblssphysat was
distiphseddedd winder dF ¢ duee dhygreesnoei ¢ oaoitdan nake
2 bramodbe icatupexio Act Bd 7wi t4h 3@t oyl yaeaidaton s Thes oegaBit@ls .
' H-NIPRABOCWAS Sppshied swidd (wat efy,) aﬂd14t{@n AL £dgQYEr 11y, 7.15
(s, ydr70 nesi u sIf te. Ee sol vent was '

I'lI'e ’under reduced p Ssure to obtain

Resulztb?%r?& ?Jad%pmﬁ HAEFCTtA0801§,SHPuP LB JRPb ke 3 and Fig.
3. crystals. 1H NVR(CDC13 )bppm 5.48 (s, 1H) , 7.14 (d,
Diffdactiod &lEglik)of ma jdr peakslHRo 7.137.  d27) = 288 dHdegrees
[Tabil&) 3jResult of powder X-ray diffraction is shown in

Table 3 and Fig. 3. Diffraction angles of major peaks

20 = 17.9 , 27.3 , 28.6 degrees
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[ Table 31 41 Angle d value Intensity 2-Theta
Angstrom % 13.3 6.64 4.2 17.9 4.95 100.0 20.2 4.39
5.0 20.8 4.27 6.4 22.2 4.01 3.4 24.7 3.61 4.5 25.9
3.44 4.1 27.3 3.26 12.8 28.6 3.12 32.7 29.1 3.06
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sol vent was di sti
the obtained residue was purified by colum
Stepbe?nHthﬁ?g@%2%§ OP?taIP xybenzenesuyl f o ) -
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- i pera
! ppEaZ
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Wasy €00l €
hyd_gcm
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UuTTa

zZin
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I 6.
dem ap9dem 9a8) flowpsa paspesdionq063 (qq, J
4- (p&ro-HsopgoPHxibpnzehedM (KontH)piperHkine obtained in
Example 1 (B-4, 1.05 g), palladium acetate (22 mg), sodium
para-toluene sulfinate (36 mg), and sodium tert-pentoxide
(1.11 g) in toluene (7 mL) was added with diadamantylbutyl
phosphine (72 mg), and stirred at room temperature for 30
minutes. Under ice cooling, the reaction liquid was added with
2-bromo-5-iodophenol obtained in Step 3 (B-7, 1.00 g), and
toluene (2 mL), and refluxed for 2 hours. The reaction liquid
was cooled to room temperature, added with 2 mol/L of
hydrochloric acid (7 mL), diluted with ethyl acetate (10 mL) ,
and insoluble substances were filtered off, and the filtrate
was extracted with toluene. The organic phase was washed with
water and saline, and then dried over sodium sulfate. The
solvent was distilled off under reduced pressure, and the
obtained residue was purified by column chromatography to
obtain
2—bromo—5—[4-(4-isopropyloxybenzenesulfonyl)—piperazine—l—
vl]l-phenol (B-8, 845 mg, yield 56%) as white crystals.

'H-NMR(CDC1;)dppm: 1.37 (d, J=6.0Hz, 6H), 3.16 (m, 4H), 3.25
(m, 4H), 4.63 (gqg, J = 6.0 Hz, 6.0 Hz, 1H), 5.45 (s, 1H), 6.40
(dd, J = 9.0 Hz, 2.4 Hz), 6.58 (d, J = 2.4 Hz, 1H), 6.97 (d,
J = 9.0 Hz, 2H), 7.29 (d, J = 9.0 Hz, 1H), 7.69 (d, J = 9.0
Hz, 2H).

Result of powder X-ray diffraction is shown in Table 4 and Fig.
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(dd, J = 9.0 Hz, 2.4 Hz), 6.58 (d, J = 2.4 Hz, 1H),

6.97 (d, J =9.0 Hz, 2H), 7.29 (d, J = 9.0 Hz, 1H),

7.69 (d, J =9.0 Hz, 2H). Result of powder X-ray

4. diffraction is shown in Table 4 and Fig. 42 4.
Diffraction_angles of major peaks: 20 =6 . 1 12.2 ,

Diffnactionjgngles 9§ magegrredMstambe=45 - Anglé-a . vhlug. 19.0.

19.4 |geensesy 2-Theta Angstrom% 6.1 14.39 16.3 7.4

[Tablld. 9P 8.1 9.9 8.93 8.5 12.2 7.24 15.8 13.7 6.48 7.5
14.3 6,18 7.2 14.9 5.93 13.1 16.1 5.48 8.5 16.9

Amgled 1. 6l vdline5 b.IoGe@shit® | 19.0 4.67 21.6 19.4 4.58
2-THe®a O | 2Znegbtdord4| 10. 8% 21.2 4.20 12.7 21.4 4.14 8.8
2119 4/0514.3b 2B.21%.83 4.4 24.5 3.62 8.9 25.4 3.50
9.4 26.113.461 5[6 240 3.30 7.8 27.5 3.24 6.2 28.1
3.9/ 8]5 430 3108 §59 29.7 3. (5)196.245032.3 2334311. 6
157 2182 -14,6 33.?‘2—68—7.6 35. . . .
]fé-'%l 574 Zé‘li%p 5 Syluﬁichbi s; of met hyl _ _
_th-gbra To="5= T {4+ sogizopyl oxybenzenesul fonyl) - pi per azi
L'zi;91 v !5'5.3.9.“.0 V) ﬁdif—:et e (B-9) A solution of
16.1 5.48 8.5
16.9 5.24 12.6
17.5 5.06 21.9
19.0 4.67 21.6
19.4 4.58 100.0
20.4 4.34 10.5
21.2 4.20 12.7
21.4 4.14 8.8
21.9 4.05 7.1
23.2 3.83 4.4
24.5 3.62 8.9
25.4 3.50 9.1
26.1 3.41 5.6
27.0 3.30 7.8
27.5 3.24 6.2
28.1 3.17 8.5
29.0 3.08 8.9
29.7 3.01 6.4
30.4 2.94 11.6
31.7 2.82 11.6
33.5 2.68 7.6
35.9 2.50 5.0
37.3 2.41 5.4
Step 5 Synthesis of methyl

{2-bromo-5-[4-(4-isopropyloxybenzenesulfonyl)-piperazine-1
-yll-phenoxyl}- acetate (B-9)

A solution of
2-bromo-5-~[4-(4-isopropyloxybenzenesulfonyl)-piperazine-1-
vl]-phenol obtained in Step 4 (B-8, 170 mg, 0.37 mmol) in
N,N-dimethylformamide (2.0 mL) was added with potassium
carbonate (103 mg, 0.75 mmol), and bromomethyl acetate ester
(0.042 mL, 0.45 mmol), and stirred at room temperature for 18
hours. The reaction liquid was poured into water, and
extracted with ethyl acetate. The organic phase was washed
with diluted hydrochloric acid and water, and then dried over
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2- brono-5-[4-(4-isopropyl oxybenzenesul f onyl ) - pi perazi n
e-1- yl]-phenol obtained in Step 4 (B-8, 170 ng, 0.37
nmmol) in N, Ndinethylformam de (2.0 nL) was added

anhyéﬁdgsp%%%ﬁ%égﬂwg%;?gg t? (%8? g%El gg%'kwﬁﬁ 1lled off
under,ped PFF%@%S%%% F@nﬁ@rfﬁ%ﬁe’“FBPYiS hours. The
{2-bremet Por 4I-i(duiis spsopplred ien senased foayd ) extparhedne - 1
-yl] whhénekipyl- aceitaite (Heo or gani mgphgse mas e@phed coibbless
powd@lfl uted hydrochloric acid and water, and then dried

drou g m sul The_s vent S
H- N@E@D?ﬁéﬁg der T BaubanopP b artd ko Jobci dr Aoyl o8
79 (& pr¥hb- st {5219 (4-4 -Sopr dfpylﬁybeﬁwz%ﬁeéuﬁﬂohw ) 2Bi)pepa2ic (
J = &ed 1Hz, yRH-)phehok¥) (dacét at 8 (B-Bz. 158)ny,7 .\6&el d176%) = 8. 7
Hz, &s)colorless powder. 1H NVR(CDC1l3 )bppm 1.37 (d, J =
6.0 Hz, 6H) , 313326(m 8H 3.79 (s, 3H , 4.59
. %t §9657(m2|—|),696(d J =8.4
2H) ; Y6 95 8.7 Hz, 1H), 7.68 (d, J = 8.7
{2-b§3m02p5[48g43¥§ggﬁeﬂg§p§xﬁenzenesulfonyl) piperazine-1
-v1]{phepeny-15- L ucisepdofyl-ddybenzenesul f onyl ) - pi per azi
néd- solwytjephenoxgittadeti c acid (1-2) A solution of
{2-b&hOYb-[4-(4-iso ropyloxybenzenesulfonyl -piperazine-1

_yl]igthBBEEg}S [aﬁbéta{i?OBB‘BEXi' g;zg@g Ig pi%)@ram

0 28q # f%aﬁeFﬁan&e Ba ydrofuran (2. mL was
addefhml*%fét% eroﬂfr aﬁd(lzmohmqr%sdeaa@éutwpmg 43 L. 0.85
mmol bf gbndi gihydrdxddergohmutticmmp g DadBrel fod. 86 hombds), The
reacﬂﬂdnSlhqm&@Eﬁa§0@6ht@ﬂp@ﬁﬂd”ﬁaf@& 3 QU sHE& with
dietg@gth@& i g a"(\ﬁfecp@é”ﬁﬂas%t %A!@tgagean@ %glgdw% g

h her. Thea Jeous .phase wa
hydr E ¥ dwhfphethyl

rochl oralccldacti'cd 'P ﬁa?é: Jr‘dl can
acer e O e e Y bon A d Hon over
anhY%’?éF BRINEFLER BVeEatgnhpidotihenaghusndnyegl dassilded of £
undex heedokedntpiressuirgt i | Ted ofbft aiunsi@r credaced ypriesksreere
recrybeatbtaieted omdet BYYS bdlek a0& ﬁhekeatey&toaldw@ﬂnf rom

(2- bﬁ%ﬁMLSaqthﬁﬂiE%ﬂfg 19 RN ﬁzenesulﬂ¥gg§l era21ne 1

_ 5 i_.Sap yl_ox nzenesul per
A R P R e det.c@?*& i Jrelarless
Crys’é”?%f as coI orI ess crystals. 1H NI\/R( DVBO- d6 )bppm

" H-NMR GOMB@-d3 )dpere: Ha, . BH( 4, 2. 95 (O, 4H) ., 2.3502brs, 4H),

3.02 ((wss, 44)), 4.71 - 4.79 (m SHI)) 66.442 (add, 3J==9900Hz, 2.4

Hz, HI), 26454H2(d 1) - & 54 741'dZ aHs 7.430 (5, Iom)
7 3 ="
7 325 ‘?/#;IZ hstesUI?%e)f g(;( 5|Z dl%r%ralcztl 0%1&?
resuff, b Harddibrs %a%rﬁ]dfliﬁ’gaCté‘;onDFFf?%%‘t’PoW Jfi kR HAnA Fig.
- major peaks : 20 = . , 18.2 , 19.9, 20.6 , 21.6,

lefﬁacﬁldﬁgaegies of major peaks: 20 = 9.6, 18.2, 19.9, 20.6,
21.6, 22.0 degrees
[{Table 5]
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[ Tabl e 5] 44 Angle d value Intensity 2-Theta
Angstrom % 9.6 9.22 96.2 15.5 5.71 41.3 16.0 5.53
47.6 16.2 5.45 42.2 18.2 4.87 73.3 19.9 4.45 66.4

—20-64.31 100. 0 21.3 4,18 38.3 21.6 4.10 50.1 22.0
Mgy 78 ol velues 3 Iodepsity |23.1 3.84 27.0 23.7 3.74
2-Thetg ° 2sAmggrem 33 3 %26, 1|3.41 27.9 26.6 3.35 24.7
D760 3.29 2821 27.9B219 B9.7 30.4 2.94 26.4 31.0
2588 41.8 532.7 2.7448B3.3 {33.4 2.68 23.4 35.0 2.56
26.04 35.55.3353 80.247.86.0(2.49 23.5 38.3 2.35 22.1
38.99 231 2Q58 Exanpie93 Synt hesi s of
8-A 3-TMuryl g75-1 % (474 sopropyl oxybenzenesul f onyl ) - pi pe
] e- I; Y] -phenoxy)-acetic acid (1-3) [Chem cal
_5Q}Zgnuic 37i§%—3 E’X) @%ﬁj Y N)ao NSte 1\ NOP Br M
HB-80-a9+-B1) 0'0S N\VO Step 2 N ,\
Eg.ﬁﬁ I 38.3
1.6 | ' 4.0 50.1
22.0 4.04 78.9
22.6 3.93 21.1
23.1 3.84 27.0
23.7 3.74 31.8
24.5 3.64 33.3
26.1 3.41 27.9
26.6 3.35 24.7
27.0 3.29 28.1
27.9 3.19 39.7
30.4 2.94 26.4
31.0 2.88 41.8
32.7 2.74 32.3
33.4 2.68 23.4
35.0 2.56 26.4
35.5 2.53 30.2
36.0 2.49 23.5
38.3 2.35 22.1
38.9 2.31 20.8
Example 3 Synthesis of

{2-(3-furyl)-5-[4-(4-isopropyloxybenzenesulfonyl)-piperazi
ne-l-yl]l-phenoxyl}-acetic acid

[Chemical formula 37]

(I-3)



QA O--1002Mv B-11 0O NS N)ao | M M 0 0 CO2H
-3 Step 1 Synthesis of

2-(3-furyl)-5-[4-(4-isopropyl oxybenzenesul f onyl ) - pi per
azin eple yI] phenol (B-10) A solution ob

2-bro §/ 4 - 4 I sopropyl oxybenzenesg/f\on)éT) I perazin

0 obtained in Exanple 2 (B8 ng) ,
t\Ir\y,IT{)oEJ %am Osfelldl no), pa dkuﬁ1
Br

etate(5 ny) , d triphenyl pho ne (23 ng) iﬂl,
- di oxane (femMm)uaras added mol /L of s@@irume

rbonat e aqueous sol ution m.) oynder argon gas
flow, B8d refluxed for 6 hours. The reaBtlioon liquid
was cool ed to roorg 4 enperature, added wi th anmoni um

chloride aqueous sgfution, and extracted with ethyl
acetate. The qr/& |ce was washed wth water and

Stepsal i ne, and ed’ ove odi um SG¢¥ @t e. The sol vent
was di st| of f under %uced pressure, and the
obt ajed” r¢sSi due was purdfime by col um chromat ogr aphy

ai no

2-(3- furyl )\§ [éf (4-1sopropyl oxybenzenesul f onyl ) - pi per
azin e-1-yl]-phéhdl (B-10, 155 ng, yield 53% as
colorless scale crystals. 1H NVR(DMVSO d6)6ppm 1. 37
(d, J :GOO\\I-E 6H) 3.17 (m 4H), 3.27 (m 4H) ,

4. 63 HzGOHz 1H) , 6.51 (m 2H) ,
661%?(?/\

\1J-I), J 90Hz, 2H), 7.22 (d, J =
, H) , OQdd J=1.8 Hz, 1.5 Hz, 1H),.7.69
'= 9.0 Hz, 2H), 7.74 (m 1H). Result of powder

/Lé ra d| r acti oMelsN@hovvn in Table 6 and Fig. 46 6.

0 2 angl es of major peaks: 20 = 6 . 1, 15.2,
16. 3, 17. 8.3 20.5, 21.2, 25.1 degrees [Table 6] Angle

d value Intensity 2-Thet a Angstrom%6.1 14.44 81.5

7.1 12.47 27.7 8.5 10.44 13.5 10.2 8.62 24.7 14.3
Stepa%zl 29$znthe51s of

2-(3-furyl)-5-[4-(4-isopropyloxybenzenesulfonyl)-piperazin
e-1l-yl]-phenol (B-10)

A solution of
2-bromo-5-[4-(4-isopropyloxybenzenesulfonyl)-piperazine-1-
yl]l-phenol obtained in Example 2 (B-8, 300 mg), 3-furylboronic
acid (111 mg), palladium acetate(5 mg), and triphenylphosphine
(23 mg) in 1,4-dioxane (4 mL) was added with 2 mol/L of sodium
carbonate agqueous solution (2 mL) under argon gas flow, and
refluxed for 6 hours. The reaction liquid was cooled to room
temperature, added with ammonium chloride agueous solution,
and extracted with ethyl acetate. The organic phase was washed
with water and saline, and dried over sodium sulfate. The
solvent was distilled off under reduced pressure, and the
obtained residue was purified by column chromatography to
obtain
2-(3-furyl)-5-[4-(4-isopropyloxybenzenesulfonyl)-piperazin
e-1-yl]-phenol (B-10, 155 mg, yield 53%) as colorless scale
crystals.

'H-NMR(DMSO-d¢ )dppm: 1.37 (d, J = 6.0 Hz, 6H), 3.17 (m, 4H),
3.27 (m, 4H), 4.63 (gg, J = 6.0 Hz, 6.0 Hz, 1H), 6.51 (m, 2H),
6.61 (m ,1H), 6.97 (4, J = 9.0 Hz, 2H), 7.22 (4, J = 9.0 Hz,
iH), 7.50 (dd, J = 1.8 Hz, 1.5 Hz, 1lH), 7.69 (d, J = 9.0 Hz,
-2H), 7.74 (m, 1H).

Result of powder X-ray diffraction is shown in Table 6 and Fig.
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15.2 5.83 51.1 16.3 5.45 53.2 16.9 5.24 33.7 17.8
4.98 90.3 18.7 4.75 37.8 19.4 4.57 39.9 20.5 4.33
100.0 21.2 4.19 68.0 22.1 4.02 16.3 22:7 3.91 20.9
6. 248359233 251354558 268332158 28. 4
9.6 29.2 3.05 19.3 29.8 2.99 15.7 30.9 2.90
lefrff@logza%g%eﬁoé Ba1QE Redksy f@ 5 6glept2- Bynthedist7-8.
20.5.0f2hethyRk5.1 degrees
[ TabXe2-€ B- furyl) 5-[4- (4-1sopropyl oxybenzenesul f onyl ) - pi pe
azi 1 viH—phenoxy} cetate (B-11) A solution of
As gles-f )¢I‘)a)159[4 aﬂtql‘sgéb’rcpyl oxybenzenesul f onyl ) - pi per
2'T1?95"’h° Aﬂg\WlQ%hienoJ_‘DbLaJ.ned in Step 1 (B-10, 140 ny,
6.132 1 I14 44n N, N- @ilrfet hyll f or mami de (2.0 nL) was
ddded | t h2 @8t aslsi uRM. kar Honat e (87.3 g, 0.63 mmol)
aridd br pnot@ulyl jacetidtie egter (0. 036 ni, 0.38 mmol)
10.2and ptirgezl at| roamenperature for 18 hours. The
reactipbn lg.guid wasopaured into water, and extracted
M.8h ef hyl5 ggetafe. s1he organi c phase was washed wth
f\q yuted hydgpchiiort Eaarid and water, and dried over
gydrpus uﬁlgncbu UM, S] fate. The solvent was distilled
AP roer tucet 8l i"""e to obtain nethyl _
2—{3—ury—5-f4—(4-+S5 opyl oxybenzenesul f onyl ) - pi pe
Fazi e '4 '5} %cetate (B-11, 110 ng, yield
—J&_%_a& dodbrlelss g8 47 1H NVR(CDC13 ) Sppm 1. 37
205" 1 E 6483%  gH)100.8 23 (brs, 4H) , 3.27 (brs,
2, 38443 3H), #8398-4./68 (m 3H), 6.50 (brs, 1H)
22.5.62| (d,4.02= 8.4 HB,31H)] , 6.77 (s, 1H , 6.97 (d, J
229.0 |Hz,3.2H) ,|7.40-%.46 (m 2H) , 7.71 (d, J =
B dHz, | 2H)3.598. 19 (23.3 1H)|. Step 3 A solution of

>(l
OU

)

geet hyl 3.54 55.8 .
dZs (3-TUryd 32 5-[@-(4sigopriopyl oxybenzenesul f onyl ) - pi pe
184! 3.14 9.6

29.2 3.05 19.3

29.8 2.99 15.7

30.9 2.90 14.9

32.3 2.77 9.9

35.3 2.54 13.5

Step 2 Synthesis of methyl

{2-(3-furyl)-5-[4-(4-isopropyloxybenzenesulfonyl)-piperazi
ne-1l-yl]l-phenoxy}- acetate (B-11)

A solution of
2-(3-furyl)-5-[4-(4-isopropyloxybenzenesulfonyl)-piperazin
e-1-yl]-phenol obtained in Step 1 (B-10, 140 mg, 0.32 mmol)
in N,N-dimethylformamide (2.0 mL) was added with potassium
carbonate (87.3 g, 0.63 mmol) and bromomethyl acetate ester
(0.036 mL, 0.38 mmol), and stirred at room temperature for 18
hours. The reaction liquid was poured into water, and
extracted with ethyl acetate. The organic phase was washed
with diluted hydrochloric acid and water, and dried over
anhydrous magnesium sulfate. The solvent was distilled off
under reduced pressure to obtain methyl
{2-(3-furyl)-5-[4-(4-isopropyloxybenzenesulfonyl)-piperazi
ne~l-yl]-phenoxy}- acetate (B-11, 110 mg, yield 68%) as
colorless powder.



ne-1-yl]-phenoxy}- acetate obtained in Step 1 (B-11,
100 ng, 0.19 mml) in nmethanol (2.0
m.) -tetrahydrofuran (2.0 ni) mas added mﬁth 2 nDI/L

1 hydr oxi de .aqueo tion

H-nifl ??Gi Eé § |rrl‘éd(:é q%ﬁoﬁfte % gﬂ¥ :&Wﬁ% E rs, 4H)
3. 27'ﬂRF?eaéFﬂonI|QﬁnQFMﬁ pourte qTﬂ()%ﬁf@r 38na Wbs%%d(brs
1H), it tﬂethy#e&hérHZThéHaquéoﬂ§ dlsase Hlas @dgeéd(di.th = 9.0
Hz, 2ai) uteddydreehkari eHgci d .t nake A & .aHANRH), 8.19 (s,
1H). extracted with ethyl acetate. The organic phase was
washed with water, and dried over anhydrous nagnesi um
sul fate. The solvent was concentrated under reduced

essure, and the obtained crude crystals were

r dciswstiuti 1oz edff memhatlhyl acet at e/ hexane to obtain

- ({2 ¢ByLyrpl-)[-45- (4-{ dopsopyast pixyhesresedHdony) ) ppbpeazi
ne-1@Zi - pA&nbxi )l - Rhanoxye - 368hiin aCiit Skedb B BHU11Yi €b8 mg,
0.19 5?51% %&g&ggé Q%MgpggJﬂktgpﬁﬁagégg %ﬁpgﬁ ikw ) was
adde th alqﬂi/%no% odl%mS Y%HOX} gqu%ps]ﬁ%lutlgnSSo 29

qsﬁsjmwol)ﬁ gmd(gtygged Ft 1good, tgmpegagupe D@ 2 hours.
The reddtfidn liguid Owdk, pbdHred’ . 6t ¢ swatklr,, 'éﬁﬁ’ﬁdshdd—w1th
dietByDetBer?H) Th2 Wudus Iphaskxamy eada&Inthes ofuted

hydréc,shiérg.é 'a q%mﬁx@e%qraeﬁ&'fgﬂala ﬁ%ﬁg %hyelthyl

enoxy -ace |
acetgf ?mn 5 %83r2§ Ho # odrled
over @riyeérens AI@IBeaizumCFUélfac}fic N@%pselmesttepva@ O OH
conceh CGraBe @3 uBdier @ cefiSpires Nije St epd5the b tveiMeed<crude

crystlals\ @eOd BdarysXO11tiNel Mo &chyi%aceMete fheknel to
obtath M Me
{2-(3-furyl)-5-[4-(4-isopropyloxybenzenesulfonyl)-piperazi
ne-l-yl]-phenoxyl}-acetic acid (I-3, 85 mg, yield 88%) as
colorless powder. '

' H-NMR(DMSO-d¢ )dppm: 1.29 (d, J=6.0 Hz, 6H), 2.97 (brs, 4H),
3.26 (brs, 4H), 4.79 - 4.70 (m, 3H), 6.52 (d, J = 9.0 Hz, 1lH),
6.55 (s, 1H), 6.97 (s, 1H), 7.14 (d, J = 9.0 Hz, 2H), 7.44 (4,
J = 9.0 Hz, 1H), 7.66 (s, 1H), 7.67 (d, J = 9.0 Hz, 2H), 8.36
(s, 1H).

Step

Example 4 Synthesis of
{5-[4-(4-isopropyloxybenzenesulfonyl)-piperazine-1-y1]-2-(
2-oxazolyl)-phenoxyl}-acetic acid (I-4)

[Chemical formula 38]
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~-000Ow B16 OON )lao NI 1-11 0 M M I=0
OOH 1-4 Step 1 Synthesis of

4-chl oro- N- (2, 2- di met hoxyet hyl ) - 2- hydr oxybenzam de
(B=12); A suspension of 4-chlorogalicylic acid (A5

g, 299 nmml) igMet hylg acgt at e 5200 m.) was added

' t hi-ohy—eh orlde\/ﬂﬁwy@é 34 t room

tehperature, and“P®fl uxedl under. heati ng for 3 hours.
O Th@Hreaction Iiquid was cdol 84 to room tenperature,
di-futed with tetrahydrofuran (50 ni), and added
dropwi se into a sol ution of am noacet oal dehyde

di met h agetal (42.6 g, 406 rrma) and triethyl am ne

HO

(110 789 gyl ) in tetr: of uran_(250 nL) at
OHC s O er at-ure—JF'I‘le I elag i qugé—éwﬂs-»stl rred at
40C!f or hour, cool ed fo Iroom tenperature, added wth

wat 8r P 0 nm), and extra&ed With 49 et hyl acetate.
Thé3or gani ¢ phase was washggwith 2 nmol/L of

hydrochl oric acid, 10% potassi um car bonat e aqueous
sol uti on, O\\&@ld wat er. The sol vent was concentr at ed

under f/‘?dH essure to obtain a crude product of
4- chl %S-G/N @. met hoxygt Ryl ) - 2- hydr oxybenzanmi de
2, 0.9 gy NVR(CDCE3Y bppm 1.28 (d, 6H, J =

(B
N ),427(dq,d\J—7.8Hz 6.6 Hz, 6.6 Hz, 1H),
\ 6.02 (brs, 1H My ole(d, J = 8.4 H, 1H), 7.18 (dd, J
0=@H4HZBLSHZ 1H), 7.39 (d, J = 1.5 Hz, 1H),
12.52 (brs 1H). Step 2 Synthesis of

4-chl or o- 2d1y;droxy N- (2- oxoet hyl') benzam de (B-13) A

solutio fg e~crude product obtained in Step 1

(B-12, tetrahydrofuran (120 nL) was added
WL

,2 cid (116 nL, 231 mmol)
stirred at 6 Cfor 1 hour and 15 m nutes. The
eaﬁ | i qui dMeas Meol ed to room tenperature, added
ONlt@ ﬁM?(QO m.), extracted wth ethyl acetate, and
the orga phase was washed twice with water. The
sol vent Ba$ concentrated under reduced pressure, and

the residue was recrystallized with diisopropyl ether
to obtain o40c:h| or o- 2- hydr oxy- N- ( 2- oxoet hyl ) benzam de

(B-13, %4\ dotal yield of Step 1 and Step 2: 47%
as \Mm d)‘ysg@? 1H NVR(CDCL13 )bppm 4.41 (s, 1H),

N X 0

Q\/ 7 , Me)\Me
0 0Ky,

I-4
Step 1 Synthesis of

4-chloro-N-(2,2-dimethoxyethyl)-2-hydroxybenzamide (B-12)

A suspension of 4-chlorosalicylic acid (A-5, 50.0 g, 290
mmol) in ethyl acetate (200 mL) was added with thionyl chloride
(41.4 g, 348 mmol) at room temperature, and refluxed under
heating for 3 hours. The reaction liquid was cooled to room
temperature, diluted with tetrahydrofurén (50 mL), and added
dropwise into a solution of aminoacetoaldehyde dimethyl acetal
(42.6 g, 406 mmol) and triethylamine (110 mL, 789 mmol) in
tetrahydrofuran (250 mL) at room temperature. The reaction
ligquid was stirred at 40°C for 1 hour, cooled to room
temperature, added with water (300 mL), and extracted with
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8.7 Hz, 2.1 Hz, 1H , 7.00 (brs, 1H , 7.01 (d, J =

2.1 Hz, 1H , 7.39 (d, J =8.7 Hz, 1H), 9.78 (s, 1H),

12.13 (brs, 1H). Step 3 Synt hesi s of

2-chlo (xazol e-2-yl ) phenol B- 14 sus ensi on
cthy DS fe D (R8T JAPER A A O oy Hen 2 mol/L of
hYerthJa?ﬁéa #6igrep2rptessijgm qaphogate am@qmwlgohwbion,

and wagrachl he sthurpt(w@s cdh@egtrate@6ndemutg¢diuned pressure
to owt£innat eirb@e( Prddycwasradded with triphenyl phosphine
6 953
o P R TR A A T o
7 m’ml%. The reaction liquid was stirred for 1
"H- NPHBWD%%? BRIt enperdt U, 6HorI1=hbuf &z)60G& - Ahd(dag. J
7.8 Haurtther Hzf|uxeditor1B)hoar 9 Ani(tdrs hebii ) ng7.he(d, J = 8.
Hz, Iteactionsgl (gai,dJavwas scoplied, to. sogm,t anper at ¢, i]dadﬁled 1.
Hz, Mjh yatep (Hdl)iy)and then extracted with et
" ‘acetate.  The organi c phase was washed w th saturated
, saline and water. The solvent was concentrated under
Step raducedSPRESSFE Ahd the residue was recrystallized
4 -ch¥oner Aehhidmolxywdl ef 2 t oxobttdiyl ) benzamide (B-13)
~ 2Achbonaeidn( oXazhkecPulik)phedalct Bbidine® ifgs twipehd(B-12,

(G20 |

30.0 89'5)%1@&&%1&3‘?(196%%&@115 (132 Q%‘é é@@@”&u@hgﬂ mol/L of
hydr ig é6 g% 3 Elo d %tﬁﬁrﬁgdat go C for
1 hoyg @I% mahyfes rﬁ%mn mu1§e§aﬁtcepiﬁ&werroom

temp%%yrau f pided onlts CAGRM (P Ooraml k. 7expdapitpd WwOtR. ethyl
acetdx¢fraotli theangtesn ¢ phpee peekswalbed Idi%e Moith water.
The 3l ¥en®/wds SﬁﬁbéﬁiﬂéﬁﬁﬂEhﬂheﬂngh@dééﬁﬂdﬁé§§ﬁ§85|8Md the

res:.ézugh@&@ ré@g-ézgtoéﬁf/i?e 31 %&%gggijﬂ%tﬁé&% tc} % tain

4-ch ‘brﬂ 1’253 frlfxé’o 6?2 °§? %b%néaméé‘eg (387123 30! é g.
totaboygedds st FLep of dng, E?efla.zz %6%) 9s37hyiste cpysials.
'H-NMR 0ODGY;40ppM:8 3..40 ds8 12B) 2 B.48 Us2 1H), 6.87 (dd, J =
8.7 Hz, 2.1 Hz, 1H), 7.00 (brs, 1H), 7.01 (4, J = 2.1 Hz, 1H),

7.39 (4, J = 8.7 Hz, 1H), 9.78 (s, 1H), 12.13 (brs, 1H).

Step 3 Synthesis of 2-chloro-2-(oxazole-2-yl)phenol
(B-14)

A suspension of
4-chloro-2-hydroxy-N-(2-oxoethyl)benzamide obtained in Step
2 (B-13, 1.00 g, 4.68 mmol) and hexachloro ethane (2.22 g, 9.36
mmol) in acetonitrile (10 mL) was added with triphenylphosphine
(2.46 g, 9.36 mmol) at room temperature, stirred for 5 minutes,
and then added with triethylamine (2.61 mL, 18.7 mmol). The
reaction liquid was stirred for 1 hour at room temperature,
for 1 hour at 60°C, and further refluxed for 6 hours with
heating. The reaction liquid was cooled to room temperature,
added with water (10 mL), and then extracted with ethyl acetate.
The organic phase was washed with saturated saline and water.
The solvent was concentrated under reduced pressure, and the
residue was recrystallized from methanol/water to obtain
2-chloro-2-(oxazole-2-yl)phenol (B-14, 779 mg, yield 85%) as
white crystals.
lH—NMR(CDCl3)6ppm: 6.94 (ddd, J = 8.4 Hz, 2.1 Hz, 0.3 Hz, 1H),
7.09 (4, J =2.1 Hz, 1H), 7.25 (d, J = 0.9 Hz, 1H), 7.70 (44,
J = 0.9 Hz, 0.3 Hz, 1H), 11.37 (brs, 1H).

Result of powder X-ray diffraction is shown in Table 7 and Fig.

50



28.6 3.12 6.6 30.0 2.98 5.0 30.4 2.94 5.5 32.0 2.80
10.8 32.7 2.74 9.0- 33.1 2.71 9.3 35.9 2.50 6.0
36.5 2.46 6.0 38623380 39.3 2.29 5.8 Step 4
Synt hesi s of

7 Y [ 4-(4-1sopropyl oxybenzenesulfonyl) g erazine-1-yl]-

lefr???lono%%ﬁgﬁﬁl PEfoReABE PBakS): Bfderl gonléaé flzéw9 a27.1

degregspensi on of

[TabJéle (para [ SOpI‘Opy| oxybenzenesullf 22y| g pi pe|r|aZ|dne
obtatned—n-Exan ) g pal I adl um

‘?d”tgé‘fq,t E’f #926, S]ld’iﬁﬁ?ﬁls%ara tol uene sul finate (39

21 amc R O mf-/ﬂﬂnfnw de (1.18 g) in toluene (7

r9§ was added wilh dPddans tyl butyl phosphine (77

hP  and stéBred|at 4%Bm tenperature for 30 mnutes.

bhder ilce £G8ling, tHe8reaction |liquid was added with

26.(62- oxazoh.yB) - 51 chlléd®phenol obtained in Step 3

(B114, [7005.18D) angh.6ol uene (3 nL) , and refl uxed

io9 3 hourso4The|reagg yon | liquid was cooled to room

benper at urggpoand|{thejy gdded with 2 nol/L of

Py @r ochi or§ ggac (753 The ggne_rat ed precipitate
cofftec by fit3Tgtiton to obtain

25?4 (4= ngzgupyu uxyﬁdr_g:Lcrr sul fonyl ) - pi perazi ne-1-yl ] -

zé\()L = f ]“u (Br 15, 1-.27 g, yield 80% as

%(I e b} 33* ey gu 52 1H NVR(CDC13 ) Sppm 1.37 (d,
6.

£

Y¥odiml4H) , 3.39 (m 4H , 4.63
ad_1l= 63(29H77 6. 03%# 1H) , 6.54 (m 1H) , 6.97
2d8 1 4 0 ®20, DH) 9B 18 {m 1H), 7.63 (m 1H), 7.67
282 71} (n3.18H). |Res@l2 of | powder X-ray diffraction is
gB®wm_iin TalRke 8|andéK g. | 8. Diffraction angl es of
Aejoor peaks9820 + 3 58 , ¥ . 6, 15.9, 18.9, 19. 2,
34.46, 25.52dagrees [Faple B] Angle d value Intensity
3otheta Apgstrom %iH B8 2351 72.0 5.0 17.56 8.2 7.6
33764 100.97410.3 8.6G 8.0| 11.5 7.72 21.2

1
T

33.1 2.71 9.3
35.9 . 2.50 6.0
36.5 2.46 6.0
38.6 2.33 . 8.0
39.3 2.29 5.8
Step 4 Synthesis of

5-[4-(4-isopropyloxybenzenesulfonyl)-piperazine-1-yl]1-2-(2
-oxazolyl)-phenol (B-15)

Under argon gas flow, a suspension of
4-(para-isopropyloxybenzenesulfonyl)piperazine obtained in
Example 1 (B-4, 1.12 g), palladium acetate(24 mg), sodium
para-toluene sulfinate (39 mg), and sodium tert-pentoxide
(1.18 g) in toluene (7 mL) was added with diadamantylbutyl
phosphine (77 mg), and stirred at room temperature for 30
minutes. Under ice cooling, the reaction liguid was added with
2-(2-oxazolyl)-5-chlorophenol obtained in Step 3 (B-14, 700
mg), and toluene (3 mL), and refluxed for 3 hours. The reaction
liquid was cooled to room temperature, and then added with 2
mol/L of hydrochloricacid (7.5mL). The generated precipitate
was collected by filtration to obtain
5-[4-(4-isopropyloxybenzenesulfonyl)-piperazine-1-yl]-2-(2
-oxazolyl)-phenol (B-15, 1.27 g, yield 80%) as pale brown
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13.6 6.52 16.6 14.0 6.33 18.4 15.4 5.74 19.3 15.9
5.57 53.9 17.1 5.17 27.7 17.6 5.03 11.9 18.9 4.68
52.4 19.2 4.61 57.7 20.4 4.35 11.2 21.2 4.19 13.7

crys%#%s

4.07 33.9 23.4 3.80 27.3 24.6 3.62 70.6 25.0
36.6_25.5 3.49 62.2 26.1 3.41 12.9 27.0 3.30

'H-NMR5(QDC27)dppms 1437 (dg. & =619 B2, 5HDo H B9 d:n.16H3 .

(m,

430. 0 £2.6a8 (Idg3 J30.68 .10, 1. @ H34. X1 P, 5. 90. (m, 3bHY,

3.39
6.97

(d R.52 8 Tz 3624)2. 471%.(n, SLEP, 578Nt hasi sof, methyl - 7. 72
4 y[4 (4 i sopropyl oxybenzenesul f onyl') - pi'per azi ne- 1-yl |

Resu]otf o(f powg(e Z?J yla?y %hefl}olz(e}/étl

8.

B- 16

wn i

A sol ut| on

acef at
Table 8

on 1s

$hd

5-[4- (4-isopropyl oxybenzenesul f onyl ) - pi perazi ne-1-yl]-

and Fig.

Diff2a¢Rionoaagdled pf- placiat pexlasnezo i Step 7. ¢ B-15, 92008 .9,

19.2 24 0645 20y )de §ge§ot assi um car bonate (93 ng, 0.67
[Tabjrgm“, pot assi um iodide (15 ng, 0.09 nmol) , and

ronmonept hyl acetate ester (0.064 ni, 0.68 mml) in

Amgie di hretdhyaluer naringensity 6 ni) was stirred at 90C for
2-Thebolr | Aygdéromce codbing,| the reaction liquid was
added | w 2B.582 no| /L 7@0 hydrochloric acid (0.23 nlL),
BEOH (b.01mse  pnd g@ter |(5.0 nmL). The obtai ned
gre/stal s werex co| |l ecped byl filtration to obtain
eghyl 8.60 8.0 _ _
EREREE |ﬁ99ropy|o&Mpgnzenesulfonyl)-plpera2|ne-1-yl]
N0 Fyt ) -phenpxyir acetate (B-16, 212 ,
I346?u‘ 91“’3@59 yv T ?Q%Lé)yyf als. 1H NI\/(R( CDC13 )Spg?n
140" o783 I 8> ot
I, 0O T2 or)— . (m 4H) , 3.43 (m
g 50707924 514 “A%3" (m 1), 4.75 (s, 2H), 6.38
; - : : :
B 3= P AT 1114538 58 (dd, J = 8.7 Hz, 2.4 He,
i) 6l og 7.47 '27.7
17.6 5.03 11.9
18.9 4.68 52.4
19.2 4.61 57.7
20.4 4.35 11.2
21.2 4.19 13.7
21.8 4.07 33.9
23.4 3.80 27.3
24.6 3.62 70.6
25.0 3.56 36.6
25.5 3.49 62.2
26.1 3.41 12.9
27.0 3.30 15.2
27.4 3.25 14.3
28.5 3.13 22.5
29.5 3.03 16.3
30.0 2.98 10.3
30.8 2.90 - 12.9
34.6 2.59 10.1
35.5 2.52 8.7
36.4 2.47 15.1
Step 5 Synthesis of methyl

{5-[4-(4-isopropyloxybenzenesulfonyl)-piperazine-1- yl] 2-
2-oxazolyl)-phenoxy}-

A solution of

5-[4-
-oxazolyl)

(4-isopropyloxybenzenesulfonyl)

acetate

(B-16)

52

-piperazine-1-yl]-2
-phenol obtained in Step 4 (B-15,

(

- (2

200 mg, 0.45 mmol),



J =8.7 Hz, 2H), 7.22 (d, 1H), 7.67 - 7.71 (m 3H),
7.86 (d, J =9.0 Hz, 1H). Step 6 Synthesis of
{5-[4-(4- isopropyloxybenzenesulfonyl) piperazine-l-yl]
potasé%&T gaP%?Egl%l) %QPX%}'@$Q%%81?CIS @ 1um iodide (15

o BTAL ) < Gt A SAYBERDE TSGR 125 For b ABS 4]0 - 68
mmolLer( N2No§amtm)lim@n@my}le ddettatrel: bbvaksned inr st ept 590 C
for 1(Bolfy. 69nikr ike IdGonimp) thandedcruldd lafgsbdiwas added

with W%@I/QGOQQ%%&&Qiélfh@nac(l@ w-,29. m§3,5 MR (. NmL)
and dﬁ#% bfﬁiWa”‘ o%t%éag%QMA€%§55 lrL%er%éHEected by

s.a
filtgay +8Eh gﬁﬁi% YdL), and water (2.0 ni), and
{5-Hsﬂ4réaopm@éfrlq>@éb%épnﬁ@wlefrormlhrﬁ@p@gamnee 1-y1}-2-(
2 -oxgemey At eghemystya)l s aeetateol (Bcted by2f mot,r gtiedhdt®1%) as
whltéﬂﬁﬂ&Btals

MR( &8 4'6 romi' oy RgN~2 ”e%“'fﬁ’E‘y'é P rf"Z e iyl ls. 43
B e

J = 21 8Hzd, 1 )L 6. §8Hz(ddaH)J —381E B 4Hf st 412H (nﬁ 98 (4,
J = 84H) Hz 4.B8)(ny.2H) (4 .4.180) (s7.@H) -, 76740 (@, 3H)F, 27786 (4,
J = dizo @b 1H)6.62 (dd, J = 9.0 Hz, 2.4 Hz, 1H), 6.98 (d,

ston 2H) 727(m 1H), 7.67 - 7.72 (m 3H),

7 79 (d Resul t of pomder X-ray
StepdlffracFV8§heS%%o%ﬁ |n Table 9 and Fi

g
{5- [y f £ AECPEIP LI EEP BP Z RGeS kgl ) ZBlPeEaZJine y3yel-2-
2-0xd80Y¥y ]l )20henoxPB- 8cdégiceesfdable49] 53 Angle d value
| 2 ensidyior- dem@atbArgstrom % 4.1 21.44 100.0 8.3

{5-[4—o @81§0 ﬂo; Q@n%egeéﬁﬁfbg i; ? %e %%é%@ fgyl]- 2-{
oxdledy ik Rl bl SIGE G o

WO 8 L4k 35 “fodiym nyagexifie ghe gy gplution
(80 ud. ,50 . iingmxgog;j qng\l N-dimethylformamide (1 mL) was stirred

overnight. The reaction liquid was added with 2 mol/L of
hydrochloric acid (315 uL), and water (2.0 mL), and stirred
under ice cooling for 30 minutes. The generated crystals were
collected by filtration to obtain
{5-[4-(4-isopropyloxybenzenesulfonyl)-piperazine-1-yl]-2-(
2-oxazolyl)-phenoxy}-acetic acid (I-4, 50.6 mg, yield 80%) as
white crystals.

'H-NMR(CDC1;)dppm: 1.37 (d, J=6.0Hz, 6H), 3.16 (m, 4H), 3.42
(m, 4H), 4.63 (m, 1H), 4.77 (s, 2H), 6.40 (d, J = 2.7 Hz, 1H),
6.62 (dd, J = 9.0 Hz, 2.4 Hz, 1H), 6.98 (d, J = 3.0 Hz, 2H),
7.27 (m, 1H), 7.67 - 7.72 (m, 3H), 7.79 (d, J = 3.0 Hz, 1H).
Result of powder X-ray diffraction is shown in Table 9 and Fig.
9.

Diffraction angles of major peaks: 20 = 4.1, 13.6, 16.7, 20.1,
23.6 degrees

[Table 9]
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23.6 3.76 16.6 24.7 3.61 8.7 25.0 3.56 9.2 25.5
3.49 3.6 26.3 3.39 3.0 26.8 3.33 4.6 27.6 3.23 5.9
28.4 3.14 2.4 29.3 3.05 10.7 29.9 2.99 3.3 30.6
2.92 3.4 32.2 2.78 4.5 34.8 2.58 3.5 35.6 2.52 4.5

ABglel 2| 48 vhlOoe 39.18t¢hs2€y 7. 7 Exanpl e 5 Synt hesi s of
2-Thoetd 4- ( Adesomopy| oxgbenzenesul f onyl ) - pi perazi ne- 1-yl ]
42+1 Boppopyl clar bagmyl - phenoxy) -acetic acid (1-5)
kGem cal jH@rnulla 394 54 ~ z Step 1 HOB Step 2 H I
VETIN OO MO0 A-6 B-17 B-18 00 N. S
Lﬂlé\p 317 .b)jfo w\‘go N~ Y M"I"M M 0 CHB-19
tﬁ“}H IGU Lep51.¥€¥N—PS e M M 0 OCO2Me B-20 OO
NSO H-MYN :
14. 6.19 5.1
15.5 5.71 3.3
16.0 5.54 5.8
16.7 5.31 32.4
17.5 5.07 7.1
18.7 4.75 3.9
20.1 4.42 22.2
20.6 4.31 11.8
21.2 4.18 13.3
22.9 3.88 6.5
23.3 3.81 4.5
23.6 3.76 16.6
24.7 3.61 8.7
25.0 3.56 9.2
25.5 3.49 3.6
26.3 3.39 3.0
26.8 3.33 4.6
27.6 3.23 5.9
28.4 3.14 2.4
29.3 3.05 10.7
29.9 2.99 3.3
30.6 2.92 3.4
32.2 2.78 4.5
34.8 2.58 3.5
35.6 2.52 4.5
36.1 2.48 4.0
39.8 2.26 7.7

Example 5 Synthesis of
{5-[4-(4-isopropyloxybenzenesulfonyl)-piperazine-1-yl]-2-1i
sopropyl carbamoyl-phenoxyl}-acetic acid (I-5)

[Chemical formula 39]
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~M M M O OL-1C02H 1-5 Step 1 Synthesis of
4-iodosalicylic acid (B-17) A suspension of
4-amnosalicylic acid (A-6, 5.00 g) in concentrated
hydr@ghloric acid (30 nL) was added dropwise with a

ollut i onsedp sodi um nifrite satdp 64.50 g), | br (12

HOL - Wy over 20 T nuoes~upder TteTool iyag. NFudther, a
o s@lution of potasdjum.iodide (13.55 g! [ ter (12
m) was added dropwi se over 15 minut el @ndPRtirred

Afor 2 hours under icd&léool i ng. The reactg.pn |iquid
was added with ethyl,acetate(60 nl), and insoluble

substances were filtefed off after stirring. The
ste f I trate was was ed"wi odi um t hi osul f at e aqueous
_StePBlut i on,,, Nand sa¥ine, andePhen dried over

sodi umes ! The solvept was distilled off under
reducedgf)r SS ge to obtaMh aMecrude product of
4-i odosali

aci'a_q (B-17, 4.97 g). Step 2 Synthesis
of 2-hydroxy-4-iodi Rat ed- N- | sopropyl - benzam de (B-18)
A sol ution @fothe crude product obtained in Step 1
(B-17, ~RPY >, WBCDHC1( 5. 42 g), and HOBt (2.54 g) in
N, N-di mwet hy! f argari de (25 nb) was added with
i sopr gpylanine " (20 uig—_and,p stirred at room
l\ ature forMé)‘hmgrs. The reaction |liquid was
Meadded wcbbmd nol /L of hydrochloric acid 55 (100 ni),
and extracted with ethyl acetate. The organi c phase
was washdd2Qi th diluted hydrochloric acid, water, and
saline, angried over sodiumsulfate. The sol vent
was di stilled off under reduced pressure, and the
resi due 'was |®» wi th et hyl ene chl ori de, and
insefupfle-substénces were filtered off. The filtrate
Me\r centrate eulnggr reduced pressure, and the
meO Bt aiined crude product was purified by col um
chr omat’ogfaphy to obtain
2- hydr oxy- 4-3 odi nat ed- N-i sopr opyl - benzanm de (B-18,
1.67 g, total yield of Step 1 to Step 2: 19% as
colorless crystals. 1H NVR(CDC13)bppm 1.28 (d, J =

step B 0 M7 s§nek Al o8 s bl ol s %8l (R 1T o

Me

(BdsupRens R, of 1 d5apyinogpligydge goig LAr& 300 9) in
concepdjratedspyppshlpdic resid t( 39 mpowdas addagd dropwise with
a soldiffoacbfosddiwhanwntrnteallad t10( anslo F)ginlater (12 mL)
over R fragtiter anles oEeMepod1 RERKS Fidbtite?, - a3 s013P Pon of

potas%li géldzded 95?%? gTaP}l%&QérAPQEqnlg)V@Ayeadé]égnél tfgwi
over ngﬁrexg_gutégqsgrnoéns/%irred for 2 hours under ice cz(cjlin:(.a

The reaction liquid was added with ethyl acetate(60 mL), and
insoluble substances were filtered off after stirring. The
filtrate was washed with sodium thiosulfate agqueous solution,
water, and saline, and then dried over sodium sulfate. The
solvent was distilled off under reduced pressure to obtain a
crude product of 4-iodosalicylic acid (B-17, 4.97 g).

Step 2 Synthesis of
2-hydroxy-4-iodinated-N-isopropyl-benzamide (B-18)

A solution of the crude product obtained in Step 1 (B-17,
4.97 g), WSCD- HC1(5.42 g), and HOBt (2.54 g) in '
N,N-dimethylformamide (25 mL) was added with isopropylamine
(2.0 mL), and stirred at room temperature for 5 hours. The
reaction liquid was added with 1 mol/L of hydrochloric acid
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7.3 12.14 24.2 7.7 11.42 20.1 9.3 9.53 41.4 13.8
6.41 23.8 16.2 5.47 33.3 17.2 5.15 28.7 19.2 4.62
26.6 20.9 4.25 100.0 21.6 4.12 41.1 229389184

24.2 8 . 2 50,20.
(100 8635 3ptedfsds e yidsBetyy acgiers, RS leostag phase
was waghed with ﬂ.lézltz%d Gliei%‘bcblsfﬁt%é‘éﬁléi ofwater and saline,
and dzilegdioomer 4qdi-ym-9sbbabpyl othieeapdvesu s/ 19t pktad off
under needicyll] pNeisSRreOPYan BeR BT rtes { Bad IvabndRId e 9PNt h
methﬁ%ghé|@M&o§1§QSp%ﬁ§iOanEluble su tances were filtered
off. %12?%2 I%%Qr %f)zzgl ox(ybenzg sc%f{ pl§ {J?é& PRfsSsure, and
the °§’é’é3a‘i‘% 181'H6F Ps’f&ﬂw ws.saalbw‘eh%d Vf Ccedtwnt 28
chromgj)ogmmph¥odoumbiterin pent oxi de (1.16 g) in toluene (7
2-hyddgxyas- added awieldr Nl Bdaptpy buseh zahbaphqsphige (567 g,
total”gameﬁ@doﬁwf%ﬁdlat:oagﬁlr@g eit'rpglr@% }”zﬁls ggélégle@g“glefstals
In i
H- Npgnh dC I|<Rod QN_ZIESZ? ab;:/l bg;nza g@t a?ln%d J
7.8 Hg, er’i” E Snd.)lH ant- ‘P%f(ﬁxea = 8.
1.

Hz, libr. 45 M‘n(}@és JThe8 r4eéi:2tA oh 15|Yd|5|| dlilas Jod®ed(dn J =
Hz, like, BAnhds5addedsw tiHP. ol /L of hydrochloric acid (8

Resulltl)of ThewaeRekated, et phtatioass $R6WRCESd ™b1e 10 and
Fig. 21dhtratl on to obtain

dr ox 4-1 sqpropyl oxybenzenesul f on I%-pi eraz
D et E48 RIS S0 BRgP i BARd U2 B Foo 1 20 9 4 eba 24.2
degre@%) as pal e brown crsytals. 1H NVR(CDC13 ) Sppm 1.25
[Tab](ed 10]] .6 Hz, 6H , 1.37 (d, J = 6.0 Hz, 6H), 3.15

U14>-II

4 ,3.rs MrAH434 (dag, J = 7.8 Hz, 6.6 Hz,
AEg% 1—|z) i@,% 6311 ch’é,’ ity 4 6.(Oqﬁ|z, 6.0 Hz, 1H), 5.83
2 Thetey |yAngytrm,) 6.35 - 6.38 (m 2H), 6.96 (d, J
39 0 | H712M|), 719424 ] = 9.3 Hz, 1H), 7.68 (d, J =
Q70 Hz 2H)-42 720drs _|1H). Result of powder X-ray
_ﬂjéf_f_r_alcu_&nﬁ_s_sh_omﬁhén_labl e 11 and Fig. 11.
13.8 6.41 23.8
16.2 5.47 33.3
17.2 5.15 28.7
19.2 4.62 26.6
20.9 4.25 100.0
21.6 4,12 41.1
22.9 3.89 18.4
24.2 3.68 42.2
25.4 3.50 20.1
26.2 3.40 25.7
27.1 3.29 21.8
27.7 3.22 27.5
28.7 3.11 20.3
30.5 2.93 30.8
34.2 2.62 28.0
Step 3 Synthesis of

2-hydroxy-4-[4-(4-isopropyloxybenzenesulfonyl)-piperazine-
l-yl]-N-isopropyl-benzamide (B-19)

Under argon gas flow, a suspension of
4—(para—isopropyloxybenzenesulfgnyl)piperazine obtained in
Example 1 (B-4, 1.49 g), palladium acetate(18 mg), sodium
para-toluene sulfinate (28 mg), and sodium tert-pentoxide
(1.16 g) in toluene (7 mL) was added with diadamantylbutyl

b



Diffraction angles of major peaks: 20 = 4.3, 4.6, 8.7,
11.6, 19.3 degrees [Table 11] Angle d value Intensity
2-Theta Angstrom % 4.3 20.47-100.0 4.6 19.03 9.2

0 10,1 4 7..11.3 7.81
phospiriyid) &39 Buds %f@d Sutfcpd G ond, Bhmberaddee 498530
minutesgq éj. €44 6095 ig. the segcison g auid yas ‘?QdeQ‘”lth
2-hydmp gy 44 600809 N-2EFpHUoBYl5bnzamizdg. odteine®@2iy 3tep 2
(800 mgQ, 2849t 31d2n%. 83 BME)] S8 LfYux2d Fol. 46 RiBut@b.8 The
reactdomw ﬁi?laswase’c%%l?e@ or291<§e3 Qilld3a1-ide°tp \«8_1.1:21'199 r@oﬁ/L of

. 7 p n IS I
hydro{%f%fig Fél (% ﬁgbeﬂg% F‘f%onyrlo% n?p%%& ltate Vﬁs
colleckid Bors o SBireidky) - acetate (B 20) A
2-hyd&anxiyrénl 6F (4- 1sopropyloxybenzenesulfonyl) piperazine-

1-y1l2-Myidsoryedy[isHerzaopdepyBotpPhenzorvegul yaeyld) 8pRpeaazpale
broij rtersx}tah}; N-i sopropyl - benzarri de obtained in Step 3

cesi.um ca na e 4.
H- Ngg%l%l and grormggo aget%afpé e 3(712% s
L) el STy Qe S st o 0o I g
6.6 Hgirg el %&' rmeténﬁe}a(tCIHe Jfor630h8Er.s.6 'Ifhélzreahfﬂ)on5 83
(brd | ifju d7 vasHpouildd .i 6t.8 5vat e , 3&nfm, ext)acteedei (d, J = 9.0
Hz, 28ihyl7 acet age. gThe oqrgay C masew\@% washed = v th nz, 2H),
12.7 £, dihuted hydrochloric acid, and saline. The

vﬂf S oncent ated under reduc d ess
Resultp Sf ee?%ﬂﬁ'ar o f FEEGeby I [ £8 SEP RN Aot Gphy and
Fig. (%t hyl acetate/hexane |
Diffraction angles of major peaks:

19.3 degrees

20 = 4.3, 4.6, 8.7, 11.6,

[Table 11]
Angle d value Intensity
2-Theta ° | Angstrom %
4.3 20.47 100.0
4.6 19.03 9.2
8.3 10.70 4.0
8.7 10.16 19.8
9.4 9.43 3.7
11.3 7.81 5.9
12.4 7.15 2.5
13.1 6.78 2.9
14.3 6.19 4.5
14.9 5.93 5.4
16.9 5.25 5.8
17.5 5.06 11.6
18.7 4.74 5.9
19.3 4.60 8.9
20.3 4.37 5.2
21.7 4.10 5.2
22.7 3.91 5.0
23.9 3.72 5.8
25.1 3.55 ~ 2.7
25.7 3.46 2.3
26.8 3.33 3.5
28.2 3.16 2.6
29.6 3.01 3.1
30.8 2.90 2.6
32.6 2.75 1.7

[a]

—~



= 1/1) to obtain nethyl _ _
{5-[4-(4-isopropyl oxybenzenesul f onyl ) - pi perazi ne-1-yl ]
-2-i  sopropyl carbanoyl -phenoxy)- acetate (B-20, 195

Step mg yleégn@@% i $ %hgg) 1H NMR(CDC13 ) bppm 1. 27

5-14 rﬁ44¥ﬁ°P§°§é’ Y‘Zt%‘zeée 7 %On%fﬁ Qpagtéia%ﬁneﬂrwl]-fi 1
soproszale Q@rbzmpylﬂ)hz%nwy}m)acem% (B8d20) = 8.7 Hz,
221sHdutildd) of6.97 (d, J 9.0 Hz, 2H) , 7.68 (d, J =
2- hyd%é¥¥§4 ?gg(%;ﬁ@bgfggyioxﬁ%éiifne&ﬁhfo%yﬁ%iﬂ&pér321ne-
-y1l] I 6%# a &B 19, 170.mg,
ro enze esul onyl efrazrne-I'-yl
RGN
bromqﬂﬂQRybnagﬁqﬁgq“@ster (0 052 mL, 0.55 mmol) 1n
N, N-disnq Yhy 4 £ bsoamoiple ok benyg enes us £ anyleld pitpeoasi rempytdture
for 3-&dur§OpPD@¥|réabbaﬁﬁybﬂﬁﬁi@XWQS ﬁ@@&@b@ﬂﬂ%éﬂﬁﬁ¥kfn and
et At L P B0 tt MR el BRLGL Sogpganca
with wd "I:'ll%E %}1/9 I d%%%o(:%ﬂﬁ_ WaS i f ﬁ%’é?nl ghbe gptvent
was CP@&&W%aFﬁauP&d\ﬁa*s m%@ﬁegsmeua@fd the residue was
purifihelt denl siild cacigk { Icimtymasndg manact ethwilt beettatle /hexane
= 1/lacet@atebtalilme noggayi c phase was washed with water and

{5—[4ﬁ¥4nﬁsoEB%ﬁ?ld%?%enE@ﬁe%@y¥3ﬁ§f § edipader, 'ﬁgﬁ¥§gl]—2—i
SoPI{&kﬁfiﬂtﬁp%sogrog§ﬁoxjﬁ%%zeﬁ%%ﬁ??ony?)zglpé?ngﬁe YigLfl was

quant propyl car banoyl - phenoxy) - acetic acid (1-5,
" H-NMRIE Gl yPebo: 880R.7 18 NWRECHCE3HybppHY ,11287(dd.JJ== 6.0
Hz 661 )3, Hz, 16H)(m, Wy, (8,34 tmG. Qu)Hz, 3 68h, (8. 140)m 4H4 (m,
. 2.35% (18, 4 466;5 ( 1ﬁ)) 467%8(§dd 25') 8. ?9H d,2J1 ne,
ﬁgg (E& Jl_ 9 50 25” 6%87( % 39%20 ”72842% 8.12
=2 gl7H #B% Ob% a. U§ i ig & ettRod & milarly to
the above conpounds 1-6 to 1-43 were synthesized.

Step Structu$ﬁhth@ﬁnuiasfand physi cal 58 properties are
{5—[4ﬂﬁwwubDpf@@yﬂbﬁﬁbéﬂzéﬁesuﬂﬁﬂﬂf&12b183r62imé3f8yﬂm—2—i
soprdp%h 'c&rbHto §EQHe 'HK%@Qd 7-B)~R 1-6 A

Hy LoiueiNbh -8 (=0 - furan 2-yl) H

{5-[4- (4—1sopropyloxybenzenesulfonyl)—plperazine—l—yl]—2—i
sopropyl carbamoyl-phenoxy}- acetate obtained in Step 4 (B-20,
190 mg, 0.36 mmol), and 4 mol/L of sodium hydroxide aqueous
solution (220 uL, 0.89 mmol) in THF (1 mL)-MeOH(1 mL) was stirred
overnight. The reaction liquid was added with 2 mol/L of
hydrochloric acid (1 mL), and extracted with ethyl acetate.
The organic phase was washed with water and saline. The solvent
was concentrated under reduced pressure to obtain
{5—[4—(4—isopropyloxybenzenesulfonyl)—piperazine—l—yl]-2—i
sopropyl carbamoyl-phenoxyl}-acetic acid (I-5, 165 mg, yield
89%).

lH—NMR(CDC13)6ppm: 1.24 (4, J = 6.3 Hz, 6H), 1.37 (d, J = 6.0
Hz, 6H), 3.14 (m, 4H), 3.35 (m, 4H), 4.65 (m, 1H), 4.71 (s,
2H), 6.29 (d, J = 2.4 Hz, 1H), 6.53 (dd, J = 8.7 Hz, 2.1 Hz,
1H), 6.97 (d, J = 3.0 Hz, 2H), 7.66-7.72 (m, 3H), 7.84 (4, J
= 8.7 Hz, 1lH). '

[0037]

Using a method similarly to the above, compounds I-6 to
I-43 were synthesized. Structural formulas and physical
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1-9 -NH-C(=0)-Ph H 1-10 -NHC(=O)-CH2-Ove H 1-11
1.3, 4-oxadi azol-2-v] H 1-12 -NHC(=O - (vridin-2-yl) H
|-13 - NH C(=0) - (vridin3v|) H 1-14
O (vr|d|n [-15 Ph 1-16
ProPe%&% iSO ot 2 5&"%Pyeﬁ It 150 B+ c(=0) - OV H
[Table 182 NH-C( =0) - (5- Me-i soxazol -3-vl) H 1-19
5-Me- 1. 3. 4-oxazol -2-vl H 1-20 -C(=O) -NH(Ph) H 1-21
ur an- 2 vI W 1-22 -NH-C(=0)-( iso ro vliox) H 1-23
R8 £0)\ "Iamno)H 1- 24 5- Me- oxazol -2-vl H
5%@/1'- ﬁ_? 2:vI H 1-26 -C(=0) - NH2 H
-27 -C(=0) - H(I\/E) 38 -C(=0)-NH(n-Pr) H 1-29
%9‘?‘% 5-vi H 1-30 FHPad. azol -2-yl H 1-31 -C(=0)- NH(
€ ropy]) H 1-32 thiazol-2-vl 1H 1-33

Confpodddiis: | R 1H 1-34 oxazol -4-vl H 1-B% op|hen-2-vl)

I-eH I-36]eC(=0)-NHCHZ2-(yridin-Z2 I) H|{-37 {cyclop

[--ropy I)THRIGES) $=0 - NB-CHZ-(furan- Z-yti) 1-39
1-5 A =0) - Nl-dEar Qg Yy b)) H 1-40 H

19*'( U) - !'E‘I E.c.?xé)-pﬁll adi azm 2=t ) H 1’]31"1

1-10C=0) = NN AVEO R EREBIV S VI ) _H 142 —T6(=6y—NH(3- cvcl o

[0 L VT :1{%|4q Yol 1 43 —S(=0) Ve ble 13] 59

AL o UL S DA AL e SRRl S

ST =R e 2 g3 (e 8t 373 {brs. 1K)

%'1;‘1' 5-0 uJI\}EHsﬁ GQgprigi 450 3" 2 g7 oy guéév T
13 6 ey T2 OMBO d6) 1. 20 (d J = 6L Hz_ bH), 2.

LB oy | "MHLCOsoxatolpy T 14" (s LAy '43(:%’(21 0

L5y 4y GGOrOMe 7 05 (gq 1 A 4 b0 he.

LIgg " ¢ g:)JuNH'rC(=01 o:-Meispxpgol 3ylhy 7 14 Hdy 1= 8.7 Hz

190" 7 3 MeE84qupzol8yl 0 02 (s [H)H ’

1-20 -C(=0)-NH(Ph) ) TH

1-21 furan-2-yl H

1-22 -NH-C(=0)-(isopropyloxy) H

[-23 -NH-C(=0)-(isopropylamino) H

1-24 5-Me-oxazol-2-vl H

1-25 5-Me-1,3.4-thiadiazol-2-yl H

1-26 "C(=0)-NHo H

1-27 -C(=0)-NH(Me) H

I-28 -C(=0)-NH(n-Pr) H

1-29 oxazol-5-yl H

1-30 thiadiazol-2-yl H

1-31 -C(=0)-NH( cyclopropyl) H

I-32 thiazol-2-yl H

1-33 pyrazol-1-vl H

1-34 oxazol-4-y] H

I-35 -C{=0)-NH-CHz"(thiophen-2-yl) H

I-36 -C(=0)-NH-CH2-(pyridin-2-y]) H

1-37 -C(=0)-NH-CH2-(cyclopropyl) - H

1-38 | -C(=0)-NH-CHos-(furan-2-yl) H

I-39 -C(=0)-NH(thiazol-2-yl) H

1-40 -C(=0)-NH(1,3,4-thiadiazol-2-v]) H

I-41 -C(=0)-NH(1-Me-pyrazol-3-yl) I H

1-42 -C(=0)-NH(3- cvcloplopylpvxazo] -yl) H

1-43 -C(=0)-NMe> H

[Table 13]
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[0}

o~

(DMBO-d6) 1.30 (d. J = 6.0 Hz, 6H), 2.97 (brs.

3.20 (brs, 4H), 4.71-4.79 (m 3H). 6.55 (dd,

87HZ 1H, 6.68-6.70 (m 2H). 7.15 (d. .J
2Hy 723 (ddJ =0,6_2.2 Hz 1H) 7 68

Compo d

No.

H—

T CEO N D

B

111}»@11 (dolgentBO7 Hz, IH), 7. 89
1H) 1-9 (DIVISO-d6) 130 (d,

I-6

Efi’ri%

IS gpp*jd 33303 ¢ s Zﬁé e )8

1-7

ok
“}_ kgew =0 lipy 7 f‘ﬂ(dJH
(d J

J39

0'Hz h s 4H ‘% 14
B R 32 i

§('): %? 9612*'?%% 6{55123 ) 9%, s, il'ﬂ)l

I-8

’ﬁaﬁhqbkib)ll -ﬁU (d(

_1B1%l, 8 =B.7Hl: 1EDH).89- 796, (1#l), 930 %, 8H)4 Hz, 2H), 7.

l:

(:

0 =% 5 1; BT 2.07000s 47 Fol B 4
@.70fars (m4h), 6.8 @9 (S2.4. §H)17 #1)9 @65(@/0 ng)_aH 7 loC

(@Hi)=.8. BHAIFY( d.23 Md=J 804, Hz 1z L) .7.8.(64 S0 H1HN).

1-9

(DMSO@()WI P (d, DHy 6.0 8l296H) 22.9810s. 11 13.{1ODGL3IH), 1
4gH4 89 (m 3@{)03 )id I3 A7 §(tHz. 4H), 6.73 (#46 (2.4 HAH}),

(d J =B. 74z, (281 2&D). zquD/ 61(§m3gH d-68 i‘H] =B.=Hp 24, HZ’);
(d 11 8 qHz_Ué\ #9944, J 584 $H) 9p;1 thald

[
T
st
=]

AN WY R W

3%39993;95;.

3 _E

2H)
'( %EZO)? 7/( \6 (hr ) 39(
3 396 (0 16% gf( 5 3‘64(:8
T SEg—‘gbe}qéﬁ) ? d ) IQJgH)d"% Hi 3

js‘l)

._.
—
—

Y2

NO

@ﬁmn@ﬂ@eﬂq_@OHﬁwa @Miﬁ@wa%ﬁﬂy%@ﬁﬂﬂl
6 760s, 2 £.99.(@ bz 14D HrBetd (dind 1)

—
1)
o of

2d41=§cﬂémHBlll)>4 789 6. 3@@1@ 06Jd,4 =23 Hz, 8HY, 8Hg (d. ;LH)
qg, H).8.29 (& Jpg 7.8 Hay 1H), 96461 ¢ 5.0 Hz, Q{)OI(H@ 5.2
JH 1393%;%1H)1m 7-64-7.70 (m_3H) 8 29

o
RN AR
= ( m L=

'E\j;. )

\(/DI:E:%:} d%kdﬁ ’OH;' :?c;ﬁg 9, ; 30( gb—zi gr‘é

s6H) . 11D, 984(@ VS 9 ) 118924 ({ BlS 13 A bre, 1}‘6

" (BHE0-d6). D70 (AW =F 512, 6, 2.9 B, 415D 3 2DP0BI 4661

4HB;4.80 I, 3H) 76 A5 d4,d. = J.4,D.0H1) 1HE 6.68K), J =/1.682 Ay (
ébr% PH).19)86 (g 115 18136 §rs. 1H) 1-15 (DVSO-d6) 1.30

mﬂ

1-15

T m

Ld I W
Il—\‘

(@MHQ dcgl-§0, ( 21 -«9@0 Horadl). 2499) (brs 3D .60, 4HM 7 (:4
}_L%/‘) 44/9-;12 DT ﬁp/ 2H) gl . gL . (mi7 3]§) m- 92

L3 S fﬁ%”@wa(w “752 0! 0y,
7 68

AT

H

b’b@ dﬁ)’ I}(‘i’L J"" ), 32‘3 (b'
0Ot ws(b % (brs %3{* §

(DMSBF6Pr. R34 (T 6. G‘H%)bH) % §335,C. 440 {718 (br%"!ﬂH) Y6189

(336 (s. 31-1). 4.66-4.80 (m_3H), 6.49 (d,

(DMSOﬁBl)l 308d,518= % $ Hz|aH). 2.50.(4 4H{. d.97 Jbrs; 4H), 320 Qbrkiz
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7.14
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37
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6. 62
L7175
= 6.0
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6. 68

“ow
]

(br
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7.6

[Table

s. 4H), 4.65-4.85 (m 3H), 6.54 (d. J = 7.5 H,

6.66-6.70 (m 2H), 7.15 (d, J = 8.7 Hz. 2H),

8 (d J =8.4H. 2H. 7.86 (d, J = 9.0 Hz. 1H).
9.47 (s. 1H), 13.11 (hrs. 1H) [Table 14] 60
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Conpound 1H NWMR No. (solvent) S 1.19 (CDC13) 1.37
6H J = 0 Hz), 2.60 (s, 3H), :3.17 (t, 4H), 3.44

2.1 Hz): 6.60 (dd. 1H, J =8.4 Hz, 1.8 Hz). 6.98

compospf]

No.

aHy, 4
)

5.0 e): Ta6Rd {doLsandflo [-20 (CCIY) 1
(dy 6H J =6.0 Hz), 3.21 (t. 4H). 3.41 (t, 4H), 4

1-19

(m| (AH)13) 1.47 TZBGHSJ =2H) H26287 ({ ¢ 1H)7. :611633.44d; 470
6. 99.66 dn, PH) 4. ,I(sogH( t6,38Xd) 1H, 0. 32.1 (Hz), 6.6bHY4. TH, 69 {.d
| H| H9, 08 Bz) 6.9 (d7 QH (b= 9. 2H2), J .65 B 1Amkal), 8. 09 (d, iH)

.8(131;0@9 L3Hd, 6K, 2% 6(DVBG 2lB)t. 4H29.4( o, 48), %.68.(8, Ha).
4.79 (QZH{.I5¢35.(d 4H), 6.63 @Q I(Hr €99 IHPED. 749 Tl 1K), 832 (t

H) 1HE 59.@. 57, YorHzBFAYT) (@.2HL J(d 8. 1JHz: B0DAHED, 9B (s. 7.
dii=_ 9 QHz 2H) 756 (d ] =93 Hz, 1H). 7.6
d, (131\13011621142 (dy )= 69 Bz ‘(%P 2P7=(brsQ 4B Hp.29 Py, FHRD
Dmold@ i ‘76 TimgiH, 19! gyl 3.0 HE0 H).d. 143d =) B
O@ﬂzﬂ A 9656(( s g 3IEIIZI)lH 37 63 Hr’sl 2 IZ!H)‘H 4' ‘82((*(35‘ ?
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7.68:785 (fs3HRH) . 6.43 (br, 1H), 6.57 (br, 1H).
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o
o

'ﬂ;"\w(ﬂ o

96:TCIONL1.6T(d, BH) J = 6/0 68, 2.79%s, Bm), Bt (t, 4244 CDEHR)

POTNRTT IRl ON

3. 43734 BAW 98 (dg 23 £ fiy7 Heh)7.624d.821. 0 5 8. 421%) 7.@ 412H)d

1-26

1H, DMSO6) 18 Yd, 681, 37 6.8 Hp). 2193 (LI, 838 (c. BH), 4744 mity
6. 98H. o792 2Hj &508(d7 1K §.55 Wdg PH( = 872 7718 @, 2H.Hz

2. ()%’D f; 79%18 /(%(d7 HJ( thﬁf)a (tg4993 5
j , L dy= 2.1 gz Ga6y(dd. 3H;
s foh %@ ol

(t,
2.1 .
I-29 £H. 150%69 1198) @ §- .llz(ﬁiﬂ),’. - (brs,
(d,| 4kbDs.78km28r( DNBQed @, 818814 te, 30 H,. = % 2 =1
(d.| 9BHiz. JHE 767 @dbi&)soﬂlz@ﬂi)(mﬂ Hk), 8723(95H§t 4H) )
1-30 (t.| (@MBO-#) 749 (MeHLH)s 6 4.18Y 4 <tzm 3Q1 2l 4954 /li"(')na :

6. BGH{ dichl (s, 1) le~(d81H), blzs (4. 1H|-!z¥9o7H7113” (Mg, 2.5 J
8. T9lA)2). 776766, AHY; 8.2H), 11, 960 cAiH)1H), 8.58 (t, 1H)

I-31

| - 29D¥IBDVEG! 063 (i, 9. ¢.ds (d. 2H)61.09 Kz cHEK)=, 6. 2H9)7‘?©b|'(tsl
4H) AHB.333 (B, 4. 4H)n, 1HY 47644 2B 6(4a% (d 3H), J =61 $H2)66.64 |
2H) (dd7 1849 £d)0 H2)k=793 O, B, J 2H).7 HR), 526 (&l 2FD, %77 @, CGHE
867(<51H(é| iPH29. 0 Hz, 2H), 7. 74 (s, 1H) 8.29

1H) 1-30 (DMBO-d6) 1.29 (d. 6H, J = 6.0 Hz), 2.97 (
AH), 3.41 (t, 4H), 4.74 (m 1H)7 4.91 (s, 2H). 6.6
(d, iH, 6.68 (dd, 1H, J = 9.0 Hz). 7.14 (d, 2H J
9.0 Hz). 7.67 (d. 2H). 8.14 (d, 1H), 9.49 (s, IH).

[Table 15]
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1-31 (DMBO-d6) 0.55 (m 2H). 0.68 (in, 2H). 1.29 (d.
6H. J = 6.3 Hz), 2.90 (t. 4H), 3.37 (t. 4H), 4.74 (m
IH), 4.76 (s. 2H), 6.48 (d, IH J = 1.8 Hz), 6.56
(dd, 1H, J = 9.0 Hz), 7.13 (d, 2H. J 8.7 Hz), 7.66

s 8.7
Compord 2 7 77 d J 4 8 HZ)
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91H IR (DMSO-d8) 828 (dHBH, J 8.64BHEH3.04:6115 Im =414, 5B B.35
OnD 48D, 441 (dl BH, J E-SVHDH4NWVR f4CRCLE), 438104, {10, Bkl (&),
SI1H. VH: 2@, H2). 6:3B(d7 1Hz) = 273 fD). (.3b(s, dH), &.58 (d 811D JHzy .5
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| TH-DNMR 8DRISO(d6A H2916613)d. J1= é.0 HzBH.96d4H, ). 3.48.(@HHa),,
64.VE(1HH tt, 3 =686. 6.0HE?), 4.96 17H,%),65760( AH, dng = 201 HY) 6.683
L (1H) ¢, J ©.23290.122), T 2H2Hh). J E=-BBHIH7RERH . LVBG 816 Hz),
o7, ¢d(1HsH, J 3 36 B2)0786 \9H,31, 08B0 1), (7réy (Z&H—I)d J3= 26R).35
Y6 K, ¥5) (d; 2H, J = 6.0 Hz), 4.74-4.84 (m_1H),
11 - NMRPMSO:d82 126 (6H IH.J JGQPR)RS}HZ(}H 6) .320((dH, tl1.
273 (1 i, J6= 8O, 08, HAH).96 &158),(6k1 AH, d.JJ = 281 Hz), ).
AUHd dd, 2H; 2], 8:0 8lzb THB)(2H7d.52= 9.0 Hz), 7H7 (JH~, 2.-39.bile).
A7 Bbl(lHZIelLJ 3 90 K2)59. 16HAY, )7 17.88 (1. b, 13F EH8S Hz) .
0118 NMSR (RMSOHIE) 128 36H | dHINMRO (FRIVBOSIEY . ), 29412((@H, mal.
B7DEHzp). 47498 (14, = B, 6.8 HAB 4(9BHRH 9, 6.54(1 4 d (JH2 4
H2)=6.67 OLH .6l 0 3 Hz4 686 (1HHid, 9)= 2.6. ‘HDH@lﬁ-IleZHJd 3
| FOP, Ha, 6% (1K, J d,2. 982, 261 2H.0JHAQ Ha), 181 (P, d. d.i
994@&42\1032(212 msdB'ouH b18).6 Hz), 7.47 (JH. d, J]
Hz), -1.66 (2H, d, J = 9.0 Hz), 7.84 (1H, d, J =
Hz). 11.56 (1H, brs).
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1-40 1H NVR (DMBO-c16) 1.28 (6H d, J = 6.0 Hz), 2.96
(4H, m, 3.50 (4H m). 4.73 (1H tt, J = 6.0, 6.0
Hz), 4.96 (2H 's), 6.61 ORd, J =21 Hr), 6.67 (1H
1—21’onl_|7\ 71'2(')l-|r11=gn|—|7) 7. 67
C°’“"("2‘ﬁ d, J = 9.0 Hz) 1H-NM}4 (slddveht) & 9.0 Hz), 9.16

(1H,: s) 11 88 OR brs), 13.5 (1H br). 1-41 1H NWMR

1-42- Dl\/sdﬂj@)\ﬂi (DFSO6M) Och3-W68=(nG. BDHz$S 02296, LHH,1 30)(d, B 4D=
(4H,| ) Ho), 3.9781 9@, BY). 3087411 ki, AH)T 3.23-335600 4HB. 074-4.84
Hz)," . g;g{)(gpp (5 12H)66.58 ({, 1H), 6.53 Js,AH2, @58 Kk )1H.6l 5B.5 Ha),
(1H, W4 6. 2H2J & 5 Hz),6.61(d( RH, J &B.5 Hzk 72194d, 9HOJ HB)3 H),
7.13 $9H08d(mJiH)= 9.0 Hz), 7.55 (1H, d, J = 2.4 Hz),

1-47. 61| (I2NMRI(CDCH3) 9.7@3 i) d, J.=844 (HH. 7.6 (1H. &=J% 0.1HZ)), 7.02
10. 322H1H. Js) 8.91B2zB8%. 39457 W21S) m) [ TableH 18] 462-4ConfacLing).
1H NMVRIND.38 (Bhinve 2R 397 (1014 2m ) HL4RINGH ( DNVEG.d 6))).
0.63-0.68 (m 2H). 0.88-0.92 (m 2H), 1.30 (d. 6H, J =
6.0 Hz), 1.93-1. 96 (in, 1H). 3.08-3.15 (m 4H),

74-4.84 rn. 1H), 4.90 (s, 2H).
Indu%ﬁjsaf aPRril;‘n 1H). 6. (58 (d, 1H J = 8.5 Hz),
[00387 14 (d. 2H. J = 8 5 Hz), 7.64 (d, 2H. J = 8.5 Hz),
7AR9 ifflusittiidl ry8usSeia)l pHoB80cid®m (matHod) capabde of
proddHiﬁ@ﬁN(ﬁEEﬁ%ﬂJN'ﬂbﬁéhbl@ulkon§ﬁ4p prazide (dékidative

and idterhddifle gh@@eoszh Q sz lé ﬂ 5 ﬁaagéﬁgggtdifgcess
and/du?) witfioh? %Yﬁédéi B %r@ 6.0 H).

I ndustri al appllcablllty [0038] An |ndustr|ally
Briefysigefrppodost igh dreetddgsapabl e of  produci ng
[0039N phenyl - N - phenyl sul fonyl piperazine derivative and

[Flgirﬂﬁrneﬁbﬁﬁéft&er dff@r%@ﬂ%j a bg%rhpgﬁds QQk values
S _.a r 0

o gptensiedptin it WO il U
vertisig racflon Bé:tetsgrnn %nﬂn ue%‘gdoF 8r§}§F&IZ°d?ta axis

repPresipbiingt EBrac Hirmi %@Elien (@@anmrelﬁ dhereedrti cal
[Fig.axd b repowdent X-insendifyraand drhepdiotezonhald pdak values
of cHyepteseats cdipfoaed i pD- ar)gloa)ﬂa%he&mih Esle@ree) -1 [ Fithe
vert ida PONEEE ¥e §H3{§395Eg%§¥%?e(@n %%%\“gﬁqsthe

horlz]%n&rl%:%fil i8al" < ss?régFegé‘ﬁfsrq%ﬁe‘ggl 99(1%;9}{% cpyyit:

degTregly- the hori zont al axis represents diffraction angle
[Fig.( ] unPevdegdedre®y ¢FE§ra3ftiRowdeat deray adidf foreait iwalues
of cmadtel noandopealandl UBs7)obbrasiad of eepUd £ B- Ahe
Vertﬂﬁﬁﬁlﬂﬁgs|9eﬁﬁﬂgéﬁ%@ 1Kh@n§ﬂ¥§'céﬂda%h§ hEREFHES axis

reprofihE B geSah 80T (o chites “FRREEST povcer

[Fig.-x 4hy d??‘f’fié‘(&?‘oﬁa@ét@é?ﬁréﬁ&lﬁ’é‘w@%‘a’?‘f:@g apfl Peypdt aralues
of cxyfs edhpelingoBBIndbt Bi- Bad obt &Exeed| en2ExEmple 2. The

vertical axis represents intensity, and the horizontal axis
represents diffraction angle (20, unit: degree).

[Fig. 5] Powder X-ray diffraction pattern and peak values
of crystal of compound (I-2) obtained in Example 2. The
vertical axis represents intensity (unit: cps), and the
horizontal axis represents diffraction angle (20, unit:
degree) .

[Fig. 6] Powder X-ray diffraction pattern and peak values
of crystal of compound (B-10) obtained in Example 3. The
vertical axis represents intensity (unit: cps), and the
horizontal axis represents diffraction angle (26, unit:
degree) .

[Fig. 7] Powder X—ray diffraction pattern and peak values
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vertical axis represents intensity, and the horizontal
axis represents diffraction angle (20, unit: degree).
[Fig. 5] Powder X- ray diffraction pattern and peak

val u f cr st al (1 obt ined.in
of cI¥s %fe g %‘?t %a?gg (%Féﬂ}ee%eﬁ PsEFAfdS 14 The
Vertl(qﬂﬁtaxzeﬁsfepafrﬁfqrh‘@s h’éFPEéﬁ{ta’I @ity epPSdentand the

horizdiffahcakdns argme {&0tsudiffratagiee)anpfieg.( 28], Rovder
degr@é)ray diffraction pattern and peak val ues of crystal

[Fig C)f8 blwge(:B Q)a b&ﬁf‘fgcltqo@( @e?n Ipl% peaakd values

axis re

of CIWFetaﬁo?‘rcer‘?f"a F]?e flésé’r]i’ttsa r 4Bt F&ﬁ‘“ﬁﬂgﬁe (20the
vertigpt.axegre@regenys Ipteorddry >¢¢Ia:ytd| £osact iard the
horigiatt®l naand peak estnes Ad68 fafaccryst abngflecammunthit :
degrddd 13) obtained in Exanple 4. The vertical axis

[Fig.l &Pf eseptsqhit gn: ig 4%&&&% paagtgtépﬁ Pw Zeoafié alues

or o eal SREESRED 4 ] 250, PR LoD il Sy e

vertiggbedx1sf TEYRRN B EBAPBEAT Y B-udi tobeRisned d1rd the
horiZéxangl ea#isThepneséntal dafifyacepi@seahylient(@tsi tynit :
degreddmjt: cps), and the horizontal axis represents

[Fig. d'lf(ﬂacﬁ??ﬁe.acngd-%égodlf‘fli‘gcil%%gﬁa LE' gnfiglcp a[lues

of it el hpBind T bot Al hE) 17 TN oLH. AT VAT 1| oane

vertifigy ?’éb?e§@|ﬁrsesi‘?ﬁ'éﬁsilf1§e(1l§ﬁ1tt¥ CpRit:af@sthe and the
horizwrtabnaal saxieprepersents fdifdatacen oanangl & A0, unit:
degrdd)y {: degree). [Fig. 10] Powder X-ray diffraction
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horifqigal1akipowknres enysdififfastdtviopagngie b peakit :

degres) ues of crystal of conpound (B-19) obtained in
Exanple 5. The wvertical axis represents intensity
(unit: cps), and the horizontal axis represents
diffraction angle (20, unit: degree). 64 C ains
[Claim1l] A nethod of producing a conpound represented
by Formula (I11): [Chemical formula 1] RO R1I0 R1 R2
Ra NN_SFf% R3 (111)
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, 'l RROR6 R5 R4 wherein R1, R2, R3, RO, and R5 each
i ndependently represent a hydrogen atom a hal ogen
atom optionally substituted alkyl, optionally
substituted al kenyl, optionally substituted alkynyl,
optionally substituted cycl oal kyl, optionally
substituted al kyl oxy, opti®hmbly substituted
al kylthio, acyl, optionally substituted
[Claial ky] oxyeatheaylor optbanadlily Subski
Form®©QR i oty substi ta?ed am nogf opt | gtr?gltnﬁ i%%is)??tgﬁtgg by
[Chemairc%gj’_ P(Ftringtl]al I y] substituted heteroaryl, or an
g optionalTy"s bstituted non-aromatic heter ocyclic
R g(,%up; R6 R ,BR8 , RO, and R each independently
>/ repr esent % I;Y)?&K\ogegl atom a hal ogen atom optionally

R® \subsk t exl &l kyl, Roptlibnal Iy substituted al kenyl,
7 optd onal | YOosybstituted al kynyl, optionally
~7 ORL4 ! ybsti | i
substitut ed PV(:ycl%al kyl , hydroxy, optionally
substituted al kyl oxy, optionally substituted
al kylthio, acyl, optionally substituted
wheregirk\R oxyRar bBhyl R'opt andakfy eagutbsindepeddeardiamydpresent
a hydoptieanat by , salisa i bykedadin)0op tARId LNBY | Sssbst it Hhegdh kv |
opticHally OphbeRakhit Subghikutad et erganyly, Qln@iiureq
avLkyr§P ] L1 X, 3005/ 1.4 ed 00t ol ¢ neverteleT it
cub t%%q#g' ccil Fising reac%ingg‘ra Conpoifd Pepr Rt e byy
STRIr LT & rf%g, O¥ ¥heMP LAP A MSA Pt RauRed a1 tBioR3acyl,
optionally sylshfdidied R 1kR2 oxXRA riRAny lane o5 @£l By
subs tdefuted abovemowil f hoatdomaand &epEesentted hym 96 mul a
optiddd)ly é$e&bericaltd@rauka 3O & 3 ) R6
heteﬂg%ﬂ$@feéf Ra . iongg 91%5 Sgﬁééﬁﬁ%g??ned

n
heter%bquei' X _represents ‘a Aal ogebnngt o eSplniodh_aﬁq‘g}“atlc
re gou s& ﬁﬁt 25 é’l'lggl sul fonyl oxy, or optionally
© Rsulst i tuted 4 i suPPSHY FBLErender heypreREAEENGf adhydrogen
atom,na|haHe IeT dRPBuneP t Arnerldanisu bshosphoe dsa 1 icphpaiptdonally
subs tartth e baskkenya sobyenbnall@yaisud t Tha et hadkyny1
optiodraryi Hight e iehal b loyeaBRAISi NG 156 8P A ,Of ore@féﬂé‘?ly
subs%ﬂgh@$f%9%yh5§g&Q§S@E%qJﬂ£§%%%%éEtgl .41 ;T%ﬁgo,acyl,
optioﬁgf%§asé£st§%uted alkyloxycarbonyl, optionally
substituted carbamoyl, optionally substituted amino,
optionally substituted aryl, optionally substituted
heteroaryl, or an optionally substituted non-aromatic

heterocyclic group;

comprising reacting a compound représented_by Formula (I):
[Chemical formula 2]
R' R?
— 0 =
HN N-
N/

—\ R

~

R> R*

S
o)

wherein R*, R?’, R®, R?, and R® are as defined above:

with a compound represented by Formula (II):
[Chemical formula 3]
RQ R1O
—
8 A\
RO~ =%

R’ RS



HM N-S--~~ R3 (I) OR5\R4 wherein Rl, R, R3, R4
, and R5 are as defined in claiml1l, wth the
pal | adi um conpound, the organi c phosphorus conpound,
and the base; and Step B of adding the conpound
wherd& r}%sen ed by Formula (11),: [Chemical fornula 5] R9
TR Re X (11} 'RFRRe 3@rBin REe Iy deRgnedrRebore: 0
X CeprefRinte arehad ogein nedonn olrdiinral1fChabmti]t Jhea
alkymmﬁomyd: Eg 6Pt &baiam 1ty qs:immfiﬁhraga 89R se 1% onyloxy;
in thBl ¥t8gehde P& 13 § 90RO or I C
comp RS PhZR S C%@@?&% aSth DoaF R g R MRy e spnors
repr'esentea by orrrulaf )l P Chemical fornul a 6] Rl
R2 OHNC NS--\ >R3 (1) OR5 R4 wherein Rl, R2 , R3
[Claim Ryl ThpadmRshede agceefingd i claim 1, awthpdheihgse
t 6tepeAnpXt urea cbiag Nnetlei BoMirRuka A8PrSteRte Pfoy Formula
(1): adding the conpound represented by Formula (11) :
[ chendiEM £84nfioemyha 7] 66 RO RL R8 i \ X (I1) R7 RS
wher g n , R, RB, RO, RL , and X are as defined
in aiml, to the mxture obtained in Step D. [Claim
an N ZTheé et | ad according to claim1l, wherein the
\__pald atli uh Conpdund is pall adi um acetate. [O aim51 The
methgd aggording to claim1, wherein the organic
phosphorus conpound is di adamantyl butyl phosphine.
[Claim6] The nethod according to claim1l1l, which is
h conducted, in,the, presence of sulfinate. [Caim?7] The
wheredh fod akcor 8i ngRt o A% nR2, afserad st bped i@ claim 1;
with ghgdpetéadimm kenpasehcetbé suyhnnat phokphairiSlolifound,
and tet Hogsaccanding to claim3, wherein Step Dis

condpct o¢ haathe PhEIIES | ijm 9l . Jhe .
[Chenﬁ%ﬁg%?ﬁggiai rf to any o%gﬁg?y%g)g?%%%e{d&gﬂﬁ%'élgi Wil
RO t%lgosu Inate i's sodi um para-tol uene sul finate.
aim 10] The nethod according to claim1, wherein
\

R \ﬁL X

R” RS

wherein R°, R’, R®, R®, R*°, and X are as defined in claim 1.
[Claim 3] The method according to claim l, comprising:

Step C of mixing the palladium compound and the organic
phosphorus compound;

'Step D of adding the compound represented by Formula (I):
[Chemical formula 6]

R! R
0 —J

/ﬁ‘\ b //—\\ 3
AN N=S—\ - ,—R® (D
o X

RS R4

. 1 3
wherein R', R*, R’, R*, and R’ are as defined in claim 1; and

the base to the mixture obtained in Step C; and

StepE]ofaddingthecxmmoundrepresentedbyFbrmula(II):
[Chemical formula 7]
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R6 , and Rl are hydrogen atons, Rl , R2 , and RO each
i ndependently are a hydrogen atom a hal ogen atom or
alkyl, R3 is alkyloxy or alkylthio, R7 is hydroxy or

Rgophi”pnally substituted al kyl oxy, R8 is a hal ogen

atom optionally substituted al kyl, optionally

Ré /'S %it gﬁd al kyl oxy, optionally substituted

oxg arbonyl, optionally substituted carbanoyl,

7 opkbonal |y substituted amino, optionally substituted
aryl, optionally substituted heteroaryl, or
optionally substituted an non-aronatic heterocyclic

roup, angd X |s h@loggp atom [Caim1l1l] The nethod

wheretRoRdi n§ ¢ oRclkaRmr 1K wheP&th RETRES REEfiREd, iR claim 1;

to th@dmRxtuzee dythoged anoSg,emODis a hydrogen atom or

a hal ogen atom R3 is alkyloxy, R7 is hydroxy, R8 is a

[clat@l @genThal ¢t | K0ALLY 1 Lt cgrbamoyl,
pall@@l%ﬁn@BHﬁo&ﬁgmﬁétﬁ%f?a%gﬁﬁgéé%ggﬁégglﬁy 3ﬂg%¥?38t§

aryl, optionally -~ substifatd®d Ret&Pd&ryl, or an

optionally substituted non-aromatic heterocyclic
[Clajypoup, Thdmexhad adngndengatontlafi@l ai wieleAnmehkodrganic
phospifio pnedeome un & ahpodnd daapieseDbad yhy pH il fe(VI1 1) :

67 [Chem cal fornula 81 RO Rl R2 R8- 02-N~~N-S R3 (~

) 0 . ei R, . R3 R8 , . and R9

igl;izf\dr]etg %g%%fﬁégggng% g?%lil;éqélfl?%ma} kyI%heh ot s conducted

A7 KBAYPERES UnpiisThB2 8rep F of obtaining a conmpound

represented by Formula (I1V): [Chemical fornmula 9] RO
[Claju RR TleRBe\thd McSdArdin@3tel ¥lai@ HOwherein BiedRa is
cond2cte®3in Rhe mrws&9car erasupeihped in claim1l; by

the met hod according to claim1; Step G of reacting

e, compound.represented by Formyla (1V) with a _
iCl:%ﬁ 8gugggnngéggkﬁ&f%ﬁ#¥%¥nﬁPagﬁﬁf@[%3uﬂﬁ%%?lﬁo§ﬁﬂR1D is
en ﬂ%?g Y}ﬁllj%béﬁﬁf?ﬁﬁemﬁéréq%?&EaF§'defined above
R12 is a hydrogen atomor alkyl; Y is a hal ogen atom
[Clappt p onThley matlisid tatedraliky stid fanyl oner ofoptlionas! ¥ to s,

wheréﬂbsthbu@miﬁﬂmﬁ§&|i@nﬁbﬂﬂdhtﬁ&rﬁt%%QWE%éﬁs@lE?ﬁ%te.
to obtain a conmpound represented by Fornula . (VI

[Claim 10] The method according to claim 1, wherein R‘, R®,
R®, and R'° are hydrogen atoms, R!, R?, and R’° each independently
are a hydrogen atom, a halogen atom, or alkyl, R® is alkyloxy
or alkylthio, R’ ishydroxycn:optionallysubstitutedalkyloxy,
R® is a halogen atom, optionally substituted alkyl, optionally
substituted alkyloxy, optionally substituted
alkyloxycarbonyl, optionally substituted carbamoyl,
optionally substituted amino, optionally substituted aryl,
optionally substituted heterocaryl, or optionally substituted
an non-aromatic heterocyclic group, and X is halogen atom.

[Claim 11] The method according to claim 1, wherein R%, RZ,
R*, R°, R®, and R'° are hydrogen atoms, R° is a hydrogen atom
or a halogen atom, R’ is alkyloxy, R’ is hydroxy, R® is a halogen
atom, optionally substituted carbamoyl, optionally
substituted amino, optionally substituted aryl, optionally
substituted heteroaryl, or an optionally substituted
non-aromatic heterocyclic group, and X is a halogen atom.

[Cla;m 12] A method of producing a compound represented by
Formula (VII):
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. [Chemical fornmula 11] RO RLR2 0 RB\\-N-\NS R3
(M) O O R11-COOR12 wherein R1, R2, R3, R8, and R9
are as defined in claim1; R11 and R12 are as defined

; ddi tional Step H of subjecting the
wh?@%%%uﬁgl}&é%?eséehed by Formula (VI) to hydrolysis
 When R12 i@h%{ kyﬁ. [Caim 131 The nethod according to

RB_//T&a_im(TZ herein Y. is halogen atom [Caim14] The

\@hHQﬁay@EéWM‘fB cfiln 12, wherein RL, R2 68 and
/RO each independently are a hydrogen atom a hal ogen
vatom or alkyl, R3 is alkyloxy or alkylthio, R8 is a
Ri&tegem atom optional |y substituted al kyl,
optionally substituted al kyl oxy, optionally
subst]in:)ut;ad a{ kyl oxycar bonyl, optionally substituted
wherekm bRnDyR: , opt i, oR&l | ynaulst i {4t egds aglp tiagnall . pll

e e AR

ogt@?_., %ptt%@ng{)lcgi%li%st i t uted non-aromatic :

(v heterocyclic group, ahd® FI2™MPL Y kyF 8RE S SED t8 ¢n 28] Formul

The nethod according to claim 12, wherein RL , R2 and

[Chemicahchormdgderftient Iy are a hydrogen atom a hal ogen

R® atom or aliyl ,RR3 is alkyloxy or alkylthio, R8 is a
/ I og;eﬂ-\atgm\ ptionally substituted carbanoyl,
R® optTinal NyS st/~HE|% edv)am no, optionally substituted
aryl, tiona substituted heteroaryl, or an
HO optionally substituted non-aromatic heterocyclic
group, and R11 is nethylene. [Claim16] A nethod of
progﬁl#ci ng a conpound represented by Fornmula (IX):
wherdiGhemi cak® f oORPYI @°12]an RRRI;R2 Q. Ny 1,8, .
the md2fodOacHONG$I ARy 43R2 . R3, \aéﬁeg%e%r%nagﬁm tioby
det i, eg; I crl alm1; k)s op]ti onal Iy substituted aryl
(1v) O; gptional |  XubsE Pt GPEdC R R BAr FEPTERAR t8ENgy Formula
Steh 12 of CBBCAN geRT B8RBEWRA PEpFegantled bY) For mul a
[Chemigd})formhdmi ddfll formula 13] RO RL R2
Y-R""-COOR'2 (V)

wherein R'® is defined above; R'!? is a hydrogen atom or alkyl;
Y is a halogen atom, optionally substituted alkylsulfonyl, or

optionally substituted arylsulfonyl: in the bPresence of a base

to obtain a compound represented by Formula (VI):
[Chemical formula 11]

Rg - R1 R2

O
\ /N I dam
R&%ZSV—N\ N—g—Qﬁj}—Rs(VD
/ — 0
@]

\
R"'—COOR'2

wherein Rl, Rz, R3, R®

, and R’ are as defined in claim 1; R'?
and R!?

are as defined above: and

additional Step H of subjecting the compound represented
by Formula (VI) to hydrolysis when R!'? ig alkyl.

[Claim 131 The method according toclaiml1l2, whereinV is halogen
atom.

[Claim 14] The method according to claim 12, wherein Rl, R?,
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-( /\] Z~-NNS-R3 (MIlI) HOwherein Rl, R2, RS,
and R9 are as defined in claim1; Zis a halogen
atom by the rret hod according to claim1; and Step J

resented by Fornul a
v 1AL SR, SRS DL A e oo
or al dgoflspr%%l}aﬁ-ﬁgyaoéo@ﬁdﬂﬁélthem edentierl Hyha Fogen| atom
Optlo(rlé)llif Ghielrs talt ufterdnid Bk 4] G RIoRA11G HNS S dutbaR3
alkyl(dxy, B@tR—o%alm.Ei%ld’bﬂltB@engﬂ_k% aBéoﬁ g a(§ptlonally
subs tdefd ned égrﬁgﬂdyﬂ" o Eﬁi i§ %Ql d@é?

nt
optio r@fun e@ﬁ%%fc'? %h, §_p1§13 lé/z)sub_l_sit{)tu\:eﬂg R4
hetengants n ‘Pe*i anpepPtignalRy suhet REuded awmwediomdtin
hetergayeaic gooua,sa@nd|Bh' ofispigpkkazene. Step L of _
adding water to the reaction m xture and extracting
[ Cladid 14 I nRI G0 Ca30bY R AN X g0 M 05 Mkl

Lng h 1
A5heag &
and Rq’r(ggghcupggégpggn%:gy e% ﬁﬁxﬁ%{%penl dlagmgt @pthlggennatom,

or al 131 ngf aﬂq]t}é%ﬁgxﬁhgéfe a&ﬂ‘ffé?-ﬁééol n R@t e M dlkkdger atom,
optioma gk frgbatbasid &b canbampreki popatioom1o0fy csyisé el suted
amind,Clepm disd 1l The smeidiottacear gl § OoghaidAaliny WeEStRtuted
hetefRariR, C[JB4ana6%ta5oﬁ£fl %%f@uggﬁnmdl(g{]é%%%ﬁ
hete@eﬁ%@%t%agy %lordr-r\u a %%) %ﬁ%% r8&l" fornul a 16] X

R16 vvhereln X is as defined in claim
[Clali" ]F&] 5Aa‘ﬁﬁthﬂ?<36 achr P AlEpaEient FymprapreseIresented by
Formlﬂgﬁdrb@éh atomor al kyl; conprising: Step P of reacting
[ Chersa cconpboifiguLapnesent ed by Fornmula (X)) : [ Chem cal

R9 formul a 17] R' R?
/

\
/\
w—// \\—N —s—\\ /\ R (IX)

HO

5

wherein R', R’, R®, and R® are as defined in claim 1; W is
optionally substituted aryl or optionally substituted
heteroaryl; comprising:

Step I of obtaining a compound represented by Formula
(VIII):
[Chemical formula 13]

RY R' R2
\ O \_/
72—/ \— N S RS (VIID)
- Ve
HO\/ / l

wherein R', R?’, R’, and R’ are as defined in claim 1: Z is a
halogen atom; by the method according to claim 1; and

Step J of reacting the compound represented by Formula
(VIII) with an organic boronic acid.

[Claim 17] A method of producing a compound represented by
Formula (I):

[Chemical formula 14]
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X HO~-~J (XI) Il i OOHwherein Xis as defined in
claim1; wth a conpound represented by Fornul a
(XI'1): 70 [Chem cal forrmula 18] R160R17 R 17Q( NH2
(XII wherein RL 5 and Rl 6 are as defi ned
_£%¥7 is alkyl; to obtain a conpound
HN-_jﬁg eéen eghb%I ornula (XI1'1): [Chem cal formula 19]
%1 O~ XNI~ (XIll) RL5 0 OH wherein
s gafined in claim1, R5 RL6, and RL7 are as
deflned above; Step Q of reacting the conpound
represented by Formula (Xl 1) with an acid to obtain
mpound represented by Formula (XIV): [Chem ca
Wherefld’r?ﬁna %0} >Q< @qH J"W/dNR:gI Frexpy) derlided R1 Ol@Hm 1;
compIigsgmedn X i's as defined in claimi1; RL 5 and RL 6 are
aStedpfknetl aabove; aardnif@pnB ek pdHasd B4 Ney I+ 09nAh 2 (x)
[ ChenfilR& ICONPLMAA af @By esented by Forrmula (XIV). Tdaim 20
Fﬁ meghod of producing a conpound represented by
0 la (XVII1): [Chemcal formula 21] X Pic NII i
Ck—s (I L s QINRL OH wherein X is as defined in claim1;
”fs a hydrogen atomor alkyl; and R20 is a
thdrﬁgen atom or alkyl; conprising: Step S of

hal ogenating a conpound represented by Fornula (XVI):
[Chemical fornmula 22] X

wherein R', R?, R®, R', and R®

are as defined in claim 1; to
@ solution of piperazine;

Step L of adding water to the reaction mixture and

extracting it with an organic solvent: and

Step M of making the organic phase obtained in Step L
acidic by adding an acid, and extracting it with water; and
Step N of making the aqueous phase obtained in Step M
alkaline by adding a base to cause precipitation of crystals.

[Claim 18] The method according to claim 17,

) ! : wherein R!, R?,
R®, and R’ are a hydrogen atom, and R’

is alkoxy.

[Claim 19] A method of producing a compound represented by
Formula (XV):

[Chemical formula 16]

o X

| _
N = (XV)

RYS— T
_§/O OH

R16

wherein X is as defined in claim 1; R*®and R'® each independently

represent hydrogen atom or alkyl; comprising:

StepI’ofIeactingéicompoundrepresentedbyFbrmula(XI):
[Chemical formula 17]

X
3
| .
HO f/\j/ (XD)
\H/\i/

O OH

wherein X is as definedjj1claimjL;witheacompound.represented
by Formula (XII):
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R18 (XVI) |1 | OOH 71 wherein X is as defined in
claiml; R18 is a hydrogen atomor alkyl; to obtain a
corrpound represent ed by Formula (XVIl): [Chenical
R19 x. R18 i (XVIl) O OH wherein X is as
Che%@?gﬁ %Or Whaihfl; R18 is as defined above; R19 is a
Rﬂﬁﬁ*ogen atom and Step T of reacting the conpound
17 | rasientgg) by Formula (XVI1) with a conpound
RY0™ ¢ resented by the fornula: R2 0 COONH4 wherein R20
IS s defined above. [Claim 211 A conpound represented
by Formula (XIX): [Chemcal formula 24] x R2 ! (Xl 2)
OH wherein X.is as defined in claiml;, R21 is
wherehhifnan§ Rsibstiet as ate £ 5nedrbbbed ; :het éroamylky®; to obtain
a comhannmdceepirealdryt ad@cept ablrensakt ( xtrtheneof, or a
[ ChersDt M at € oiheiepfio y2

. X
R )
. ' N ~ (X111
RO Y Y Y
R O OH

wherein X is as defined in claim 1:

R*°, R'®, and R!’ are as
defined above;

Step Q of reacting the compound represented by Formula

(XIII) with an acid to obtain a compound represented by Formula
(XIV):

[Chemical formula 20]

J\r 7/3 (XIV)

R1:> 0

wherein X is as defined in claim 1; R!'°and R'® are as defined
above; and

Step R of closing the ring of the compound represented
by Formula (XIV).

[Claim 20] A method of producing a compound represented by
Formula (XVIII):

[Chemical formula 21]

X
("
RZO_//N\II/\% (XVIID)
\o J\ OH

R18

wherein X is as defined in claim 1; R!®

is a hydrogen atom or
alkyl; and R?°

is a hydrogen atom or alkyl; comprising:

Step S of halogenating a compound represented by Formula
(XVI):

[Chemical formula 22]

O,
f—\"
R18/\ﬂ/,/ (XVID)

O OH
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wherein X is as defined in claim 1; R'® is a hydrogén atom or

alkyl; to obtain a compound represented by Formula (XVII):
[Chemical formula 23]

R19 X

e (XVID)
O OH

wherein X is as defined in claim 1;

RlB
Rl9

is as defined above:
is a halogen atom; and

Step T of reacting the compound represented by Formula

(XVII) with a compound represented by the formula: R2°COONH4
wherein R?° is as defined above.

[Claim 21] A compound represented by Formula (XIX):
[Chemical formula 24]

N X

1

OH

wherein X is as defined in claim 1 ; R21isoptionallysubstituted
5-membered heteroaryl;

a pharmaceutically acceptable salt
thereof,

or a solvate thereof.
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