DESCRI PTI ON FUSED RI NG COVPOUNDS AND USE THEREOF Technical Field [0001] The
present invention relates to a fused ring conpound havi ng a gl ucoki nase

activat i ngoaesd@gs7gnd useful as a therapeutic agent for peiraPaisssasnd the
i ke. [0002] [Background of the Invention! d ucoki nase (sonetinmes to be

abbreviated to as GK in the present T on) (EC2.7.1.1) is one of

the four kinds of hexokipgaessriRENEoMBoRDECAND Wdl Tiem@dg® cal |l ed
hexoki nase IV. &K is an enzyne that catal yzes the conversion of glucose to

gl ucose- 6- EHGbth@b,F#hl@h is the first step of glycolysis. &K is mainly

present inRgpancreatic b cell and the liver, and acts in the pancreatic
b cell as é sen or of extracellular glucose concentratlon that defines the
gl ucose- stlnulatEUelpsuéemtSEmv&nann del attles kbvarfusbd enzy neompagnd on of

CGK becones. a rate determn factor .and r | at e n nt he and
0l oo yor s BTHES: A Lo FRKRTTE e (LI AP o EREr UERENL GRS Bach t he

Maxi mm entyBRapetit Vit ¥garht ar o L@ﬂa&%ﬂ‘e@%@t el oakefl 1 mMor below In
contrast, GK shows low affinity for glucose and has a Km val ue of 8-15 n

which is cll8882i{0 a phyS|oIog|caI bl ood gl ucose |evel. Accordingly,
GKnedlated B%QQ@%&Q 50 flgﬁéé¥¢?éﬁgl glucose met abol i sm occurs, which

corresponds to ucose anges rom normal bl ood gl ucose (5 MV to
post pr andi al hyp@lg¢qb£ma$e(Gibmﬁiumaw td 6e03pbTheihypdt hesas @K oposEue by
NhtSChin8k¥rggegL'séé%géﬁ%%tion) (EC2.7.1.1) is one of the four kinds of
hexokinases found in mammals, and is also éalled hexokinase IV.
GK is an enzyme that catalyzes the conversion of glucose to
glucose-6-phosphate, which is the first step of glycolysis. GK
15 1s mainly present'in the pancreatic P cell and the liver, and
acts in the pancreatic B cell as a sensor of extracellular
glucose concentration that defines the glucose-stimulated
insulin secretion. 1In the.liver, the enzyme reaction of GK
becomes a rate determining factor and regqulates glycogen
20 synthesis and glycolysis. The three hexokinases (I, II, III)
other than GK reach the maximum enzyme activity at a glucose
concentration of 1 mM or below. In contrast, GK shows low
affinity for glucose and has a Km value of 8-15 mM. which is
close to a physiological blood glucose level. Accordingly, GK-
25 mediated promotion of intracellular glucose metabolism occurs,
“which corresponds to blood glucose changes from normal blood
glucose (5 mM) to postprandial hyperglycemia (10-15 mM).
[0003]
The hypothesis proposed by Matschinsky et al. in 1984
30 that GK acts as a glucose sensor in the pancreatic B cell and
hepatocytes has been demonstrated by the analysis of
glucokinase transgenic mouse in recent years (see J. Biol.
A Chem., 1995, vol. 270, page 30253-30256; J. Biol. Chem., 1997,
vol. 272, pége 22564-22569; J. Biol. Chen., 1997, vol. 272,
35 page 22570-22575; NIPPON RINSHO, 2002, vol. 60, page 523-534;
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that &K acts as a glucose sensor in the pancreatic b cell and hepatocytes
has been denonstrated by the anal ysis of gl ucokinase transgenic nouse in

recent yegbodes@ss7d - Biol. Chem, 1995, voI 270, pagepaeg,ﬁﬁm@ﬁ%g J .
Bi ol . Chem 272 22564- 69; J iol . _Chem, 1997, vo
272, page ?@§V§e§§57é89ﬁr Q?%SHE?g?O 8ol . TGL bﬁgeG§2§e%%ﬁp%¥QP%§ﬂl
1995 vol . £Fipage fBuss) shox}_@@ta|§y &7 YaaHds tdefn, ClagRt fOPHREY,
showed a hypergl ycem ¢ conditi on, fur er, a disordered

gl ucose- st |arnﬂl§t0éale|rﬁ§umcgé@r%ﬂl@lﬁlaféescboﬁs-@lw ﬂﬁﬂﬁﬁiy@@u§eé§ﬁfléﬁent@f{

nouse di es ,short o af ek sbi ¢ et At Ans @l ayiked hypgr ol yoer a
sbu3 HERLBLERE M o Rt

and urinary sug e of overexpressed nouse etero type)
showed decmeaﬁxfdashllammdngl ufom&rked!ekhypem:hemﬂch tdr@bahrgjnacrgseuglaear ace

rate, incr ve ncontent and t he I| Fromth se. findings,
o b Deor iy Grherohelinl LD LSl 808 ddlies ' (s on ke sgbpipic o
gl ucose horrRestaskes. bl BoQt §elicyeE dBevalecr Basach {dy aﬁtdo\d Tg)lu@@k!ées insulin
secretion failure and | ower |i ver%cgl ucose netabolism which devel o

i mpai red glUEEFENCEl Erhfcel BRECAF bl BEST HKAIT WODG%%CPP@thénnge-
i ncreased G ﬂ’tCttIh%ISEygg{‘fslltl s OVEL exL 658l ’lil%sﬁ%ndort%ﬁf&t eg F@é?ncreases

secretion and promoted | iver glucose netabolism ichintu
t he systiemimpogéaot gbﬂ;eose tknelmofsmmalcglgﬂamet dicme@mtam[sooozlr} dtrher

addi tion, |t as ?een cl aél 'edt omthe anal ysis .aof a %%llt o? q_<?

abnor mal i ty'© 'Sm SFRSTRECt & 75 of iﬁ\?aﬁﬂ%‘i];%”o??&r HBet85-8f°t he
Young) thatan@Klakee@ at{sraglacgselCRSEaISETISON, |W’hlhilﬂ&iévefi@@spb_ﬁ¥§l§eaey role
in glucose honeostasis (see Nature, 1992, vol. 356 e 721-722) . In XK

gene abnor BHUCOFE &Gée%n?ﬁea%l%c‘ibe%{%%tbe%‘ff|Cr‘?F‘tV3?r§f51®< g%raCtlvatlon or

increased GK activity due to overexpression causes promoted

15 insulin secretion and promoted liver glucose metabolism, which
in turn increases the systemic use of glucose to improve
glucose tolerance.
[0004]

In addition, it has been clarified from the analysis of a

20 report on GK gene abnormality mainly in the family of MODY2
(Maturity Onset Diabetes of the Young) that GK also acts as a
glucose sensor in human, and plays a key role in glucose
homeostasis (see Nature, 1992, vol. 356, page 721-722). In GK
gene abnormality, due to the decreased affinity of GK-for

25 glucose (increased Km value) and decreased Vmax, the blood
glucose threshold value of insulin secretion increases and the
insulin secretory capacity decreases. In the liver, due to the
decreased GK activity, decreased glucose uptake, promoted
gluconeogenesis, decreased glycogen synthesis and liver

30 insulin resistance are observed. On the other hand, a family
with a mutation increasing the GK activity has also been found.
In such family, fasting hypolecemia associated with increased
plasma insulin concentration is observed (see New England
Journal Medicine, 1998, vol. 338, page 226-230).

35 [0005]



gl ucose (increased Kmval ue) and decreased Vmax, the bl ood gl ucose
threshol d value of insulin secretion increases and the insulin secretory

capacity Weoneaesss In the liver, due to the decreased @&raPhdoviizs
decreased gl ucose uptake, pronoted gl uconeogenesi s, decreased gl ycogen

synthesis and |i $&rMPRSUPPAr B3PS arlte 'S GiFsér FHCOOR BRBSBENER hand, a
fam ly with.amautathen,ingseashig, they @At v ti}ﬁp!%@'%aﬂltsﬁ?o?ag.?ﬂnfﬁi'@gd In

such famly, fasting hypogfycem a associated with increased plasma I nsulin
concent r at génciseobsenieati¢see AewhEnglithnd Beundpatoneddti me, bU9e8, vol

338, page 226-230)..[0005] As,_ menti oned above, GK acts as | ucose sensor
o el s SLNERNE, R RaRERe S b SRR, SXseoFoPE R BPood ol ucose
regul ati oncoBitibeeat beropanda wontwpl tof thleaaddghvesse thi hazingypder

gl ucose sensor systemof GKis considered to open a_new way ‘to treat

di abet es iﬂlﬁﬁﬁ§eFyB@thﬂF%beﬁ?§t6§P#§6@¥! PAFEE cail EF 1 ISt TR K

activatingsspbBshaREe: 5ScLXPEEEEtd SIRAPW NI Yh BeSeertahBgaguUE-RELAOL I N the
pancreatic b cell and gl ucose uptake pronotion and gl ucoSe rel ease

suppr essi vehacpaonreatibep | ¢eklk arid glivdoske upsekal pasmat poopayd agluco o

t her apeut i [ f [ fes.. 6] - recent .years, Li-has_ been
clarified ?ﬁg?g%3n§?8§¥?§s%V%é%9§¥§§51%8%%b%ﬂh§§é ggp%&égeéélgéé ?5'?$ t he
f eedi ngicent propNehbconedoal tidypaidad iamaszugVdy afpeak Hiabated. subset of
nerve cellﬂgbg%_nt in VMHis called glucose responsive neuron, and plays an

i nport ant n the body.wei ght control. From el ectrophysi ol ogi cal
experinents, theIHeHéQQn£Syéﬁ%é\“ﬁéﬂ%£§1Hé%%p%ﬁ§§ik9e8h¥ﬁ59'89#8§éa@ﬂéﬁﬂes
in the glucose concentration (5-20 mM) - .” However, since the gl ucose .
concentr at F8AlsEéKMBOr glucokinase expresses locally in the feeding center
(Ventromedial Hypothalamus: VMH) of rat brain. A subset of
15 nerve cell presenﬁ in VMH is called glucose responsive neuron,
and plays an important role in the body weight control. From
electrophysiological experiments, the neuron is activated in
response to physiological changes in the glucose concentration
(5-20 mM). However, since the glucose conceﬁtration sensor
20 system of VHM is assumed to have a mechanism mediated by
glucokinase as in the case of ihsulin secretion in the
pancreatic B cell, different from pancreatic B cell and the
liver, a pharmaceutical agent capable of activating
glucokinase of VHM has a possibility of providing not only a
25 blood glucose corrective effect but also improvement of
obesity.
[0007]
As mentioned above, a pharmaceutical agent capable of
activating GK is useful as a prophylactic or therapeutic drug
30 for diabetes, diabetic cbmplications, obesity and the like.
[0008] ' |
As the indole compound, the following compound has been
reported. ' |
(1) It has been reported that a compound represented by the

35 formula:



systemof VHMis assuned to have a nechani sm nedi ated by gl ucoki nase as in
the case of insulin secretion in the pancreatic b cell, different from
pancr eat iywgoboslks7and the liver, a pharmaceutical agent pegRailosok2s
activating gl ucoki nase of VHM has a possibility of providing not only a

bl ood gIUc&ggogérrective effect but also inprovenent of obesity. [0007] As
menti oned above, ajpharnmaceutical agent capable of activating GK is useful
as a prophylactic t herapeutic drug for diabetes, diabetic conplications,
obesity and the |t§§L_#$008] As the indole compound, the follow ng conpound
has been repgprteg-"(1) 1t has been reported that a conpound represented by
the formul a:T000 [ 0010] wherein R1,R2,R3, R4, R6 and R7 are independently a
hydrogen atom a'halogen atom nitro, -CN, -OH -COOH -CF3, -NR 10R11 .
wherein R10 and R11 gre independentlea hydrogen atoma G 6 al kyl group,

- COG-6 kyl, ,carhoxy-C _ 6 alkyl,|-C® _6 alk SQ2CH3,\ ar yl
group and the |iRe, axC al kyl Ky C3-g cy , a
het eroaryl | group a , RS I8 65— kyl i Ke; and A
is an opti nallﬁsz : it ed t hi gz g the | ke, Nl ucoki nase
activator, ich is usefuls for treat f di abetes and tﬁg i ke/(\WO
2005/ 049019 TPTL 1)) R [0011] R R

[0010]

wherein

s RY,R%* R} R*R® and R’ are independently a hydrogen atom, a
halogen atom, nitro, -CN, -OH, -COOH, -CFs, -NR'°R!! wherein R
and R' are independently a hydrogen atom, a Ci¢ alkyl group, -
CO-Ci-¢ alkyl, carboxy-C;¢ alkyl, -C-C;s alkyl-COOH, -SO,CHs,
aryl group and the like, a Cj_¢ alkyl group, a Cs-g cycloalkyl

10 group, a heterocaryl group and the like;

R® is a Ci-¢ alkyl group and the like; and

A is an optionally substituted thiazolyl and the like,

is a glucokinése activator, which is useful for treatment of
diabetes and the like (WO 2005/049Q19 (PTL 1)).

15 [0011]

(2) It has been reported that a compound represented by the
formula: '

[0012]

/
R’—Y-Wz o
%

20 [0013]
wherein
ring A is an optionally substituted 6—membered‘ring,
W is O, S(O)p wherein m is.O, 1 or 2, CR®R® wherein R’ and R°®
are independently a hydrogen atom or a Ci_¢ alkyl group, or NR’

25 wherein R’ is a hydrogen atom or R/ -Y’- wherein R¥is an
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(2) It has been reported that a conpound represented by the forrmula: [0012]
[0013] wherein ring Ais an optionally substituted b-nenbered ring, Wis 0O

, S(O mwben®insg7s 0 , 1 or 2 , CR5R6 wherein R5 and R@canedomdependent |y
a hydrogen atomor_.a G -6_al kyl group, or NR7 wherein R7 is a.hydrogen atom
o T Y RrareRh Rt S LA TS AT SRR (AP hyd GCkr BRI OV oup. - an
optional l'y s%%@s’ztiitwte@dh%aﬂd_s;@wgﬂswp,a@%&ﬂquly yubdbstitutiedle PBASAHL O
group, an optionally substituted am no group or an optionally substituted
het er ocycl i9€§Poupl aRBIGN211Y pdhbtuted agrige @graher eirnag Petoonailyr 2
or CR8 RO L ' ' ']gaﬁper}jq,@t Y y en~gto a CG-e
al kyl grougwﬂ%&?gﬂgggoﬁggg%Il %£%§E%) erein glié%og,g%ggf S@f g¥8£$BF@
wher ei n R8waedteR8 ar &si Odebendehtdy CGR¥MRAt ogeeraimm’sr aadCR’’6 adkyl, R3 is
an optionally substifuted hydrocarbaon group n optionally substituted
vdr oy or GTHHACEBE £ TS LRt 11 HE it G ALV OUBTOMR: opti onal Ly
substituted agi AObghRAYPCOS SO QPtheraliny pSubsyit ut ed heter acafRPi ghgroup, Z
is a bond, €O s S(O ,n whereinnis O01or 2, or NRIO wherein RIO is a
hydrogen afon?B¢ B @6 1AFRPFIGPBEPY RINYST Iy oo Tatoini-cadhélVégen at om
an OPti onalehy; substdduil otk iYI0ERALION L 0RONDy-BA2OBLL OgabLY, SHbStit ut ed

hydr oxy group or an optionally substituted nercapto group, R2 is a hydrogen

atom anooppitéraklyyssbisstiuteed Hydtoray oour,ody, optiopeilopal Iy
Subst1 LUt o4 SYALON 1 RURL 80, OBELODS Ly UISLLULE, IRt RpLe 0LaR: o
heterocyclb@ogpoup,aﬂroptionally‘substituted heterocyclic group,
Z is a bond, CO, 0, S(O), wherein n is 01 or 2, or NR! wherein
R is a hydrogen atom or a Cis alkyl group,

15 R!' is a hydrogen atom, a halogen atom, an optionally
substituted hydrqcarbon group, an optionally substituted
hydroxy group or an optionally substituted mercapto group,

R® is a hydrogen atom, an optionally substituted hydrocarbon ‘
© group, an optionally substituted hydroxy group, an optionally

20 substituted mercapto group, an optionally substituted amino
group or an optionally substituted heterocyclic group, or
R' and R? are bond to each other to form an optionally"
substituted ring,

~ 1s a glucokinase activator (WO 2006/112549 (PTL 2)).

25 [0014]

(3) It has been reported that a compound represented by the

formula:

[0015]



R1 and R2 are bond to each other to forman optionally substituted ring, is
a gl ucoki nase activator (WD 2006/ 112549 (PTL 2)). [0014] (3) It has been

r epor t ed wbabosa2ssyapound represented b y the formul a: [ @015p2i0ddEk23vher ei n
Rl is an optionally substituted aryl group or an optionally substituted
heteroaryl group; R11l is an optiqggglly substituted aryl group, a 5- to
7-menbered ali ﬁﬁ( heterocycll p, or an optionally substituted 5- or
6- menber ed het argz i ~OH a G-6 alkyl group, -CH
3_aFa, -OCH 3_aFa vvhe cyano, a hal ogen atomor -

(CI-'|2)_140-| R3|s -6 R%Cy{ -C(O-0C - 6 alkyl,
- (CH2 ) 1- -C- 6 alkyl, a
hal ogen atom a CZ ken kyl, - or OH R4 is a
hydr ogen atom or a Z' arbon atomor a nitrogen atom
Zi is -0-, -S, & S(OR-;, Z22is -0-, -S-, -S(O-, S(O 2- or -CH
2- which is optlo aR substituted by a hal ogen atom a G -6 al kyl group
and the like, or e bond; at least two of Yi, Y, Y3 and Y4 are
i ndependent |y car bon atoms the others are a carbon atomor a nitrogen
atom ring A is a heteroaryl oup; X i.s a carbon atomor a nitrogen atom
mis O to 2 and

[0016]

wherein

R' is an optionally substituted aryl group or an optionally
5 substituted heteroaryl group; -
R'™ is an optionally substituted aryl group, a 5- to 7-membered
éliphatic heterocycliq group, or an optionally substituted 5-
or 6-membered hetercaryl group;
R? is formyl; OH, a Ci-¢ alkyl group, -CHs3-;F;, -OCH3- F, wherein a
10 is 1 to 3, amino, cyano, a halogen atom or - (CH;)i-4-OH;
R® is a Ci-¢ alkyl group, -(CH;)i1-¢-OH, -C(0)=-0Ci_¢ alkyl, =-(CHp):-
6—0C1-¢ alkyl, - (CHj) 1-6—NH;, cyano, -C{(0)-Ci_¢ alkyl, a halogen
atom, a Céﬁ alkenyl group, -0-Ci-¢ alkyl, -COOH or CH;
R* is a hydrogen atom or a Ci-s alkyl group;
15 Y is a carbon atom or a nitrogen atom;
Z; is -0-, -8S-, =-S(0)- or S(0),-:
Zz is -0-, -S=-, -S(0)-, S(0)z- or -CH,- which is optionally
substituted by a halogen atom, a Ci—¢ alkyl group and the like,
or a single bond;
20 at least two of Yi, Y, Y3 and Y4 are independently carbon atoms,
and the others are a carbon atom or a nitrogen atom;
ring A is a heteroaryl group;
X 1s a carbon atom or a nitrogen atom;
m is 0 to 2; and ‘
25 g is 0 to 2,
is a glucokinase activator, which is useful forAtreatment of

diabetes, obesity and the like (WO 2007/037534 (PTL 3)).
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gis O0to 2, is a glucokinase activator, which is useful for treatnent o f
di abetes, obesity and the |ike (W 2007/037534 (PTL 3)).[0017 ] However,

none of t\We rabwssgenti oned prior articles discloses thechgbiiawhirg2d or mul a
(I') . Gtation_List Patent Literature [0018] PTL 1 : WD 2005/049019 PTL 2

WO 2006/ 112983 7BTL 3 : WO 2007/ 037534 Sunmary of the Invention [0019] The

purpose of the peegeRk i NMBALI 88 t8e t SHRF R BHITINASE g byat or
which is useful as a pharmaceutical agent such a s agents for the

pr ophyl axi sliscloseat trent fof ldvabet ésrmwolbesitly. and the |ike, and the Iike.
[ 0020] The present iLnyentors have conducted intensive studies and found
that a conﬁ%ﬁﬁ%lfgp;ég nted by the formula (1) : [0021] [ 0022 ] wherein
ring A is »atepti bagkkxtiivet her substituted 6-nenbered ring; ring Bis an
optionally %ugégituted 5- to 7-nenbered nitrogencontaining heterocycle; W1
and W2 are 08 endently 0 , S, SO SO or N R4 wherein R4 is a hydrogen

atomor a G@rr61al Kyl 2opgupaoRisi s a substituted nethyl group, an optionally
substituted C2-6 ~ :
PTL 2: WO 2006/112549

PTL 3: WO 2007/037534
10 Summary of the Invention
[0019]

The purpose of the present invention is to provide a
glucokinase activator which is useful as a pharmaceutical
agent such as agents for the prophylaxié or treatment of

15 diabetes, obesity and the like, and the like.
[0020]
The present inventors have conducted intensive studies

and found that a compound represented by the formula (I):
[0021]

R'—w!

@

R —W2
[0022]

wherein

20

ring A is an optionally further substituted 6-membered ring;
ring B is an optionally substituted 5- to 7-membered nitrogen—
25 containing heterocycle;
W' and W? are independently O, S, SO, SO, or NR* wherein R* is a
hydrogen atom or a C;-¢ alkyl group; ' ’ ,
R' is a substituted methyl group, an optionally substituted C;-¢
alkyl group, an optionally substituted Csi.iq cycloalkyl group,
30 an optionally substituted Cg¢-14 aryl group or an optionally

- substituted heterocyclic group;



al kyl group, an optionally substituted C3-10 cycl oal kyl group, an
optionally substituted C - aryl group or an optionally substituted

het er ocyolpeo@es®zR2 is an optionally substituted C _6pglrkpboodo9des or an
optional |y supstituted C3-10 cycloalk¥l group; _and R3 is a hydrogen atom or
I

a hal ogen” &t ohf it SR dETA Mt SROREtY-SE- Cp-61 2hErhyd Q4R (i rdfzol - 5-yI )
thio] -2- GbeidnkDiazolpdr ¥lted Keindele1oalipe dsogxcldled, or a salt

t her eof [hege!nafter to be abbreviated as conpound (1)] unexpectedly has a
superi or gRUcbkindwedrzrgsdry &tiong oacei dalagenedstoms superior properties as a
phar maceut | - d C S St abif41 nd the_li nd_ e a safe
and usefulbggglgg%hg§%%§§JE?céﬁfége$¢jHYt?gﬁ }gsﬁ %ggz?% ?hgfg%ﬁﬁ?gt?on of
t he present(li Aventapol-2egby-€i Mgindoli4ve-gprieeeits ergkodean relates to [1] a
conpound reEresenied b % tfe formula (1) .: 002%% £0024 wherein ring Ais
an optionaPFy3f 87t heF1Stdt i tift 6 &P PREESTERGSB £8 GABPEPOnal |y
substitutedr$q hﬁe%g@@%¢§i§mhéﬁté(E%P¥¥¥Biabﬂb&@kﬂﬁé§é08&€i@étyﬁ 2L YR are
i ndependently O, , SO SO2 or NR4 wherein R4 is a hydrogen atomor a
Ci-6 al kyl 2§rg6pl & sererhRIRAd afetdfyle gheupacant opai opapdyct
substitute -6.a ; tii.qnal Ly s titute - o kyl
group, an g8§?o§%|%§xéh%£t Bﬂ%ggj%%}fﬁgﬁrf%dgggapb%rga%a%%t%%%a%$%fﬁﬂ

subst i t ut edshet pharyetect raoupgdRRE | swharchopkisonaktyisubkei tohptetion af kyl

group or aghgpékgggﬁLyigggﬁ%iééqed C3-10 cycl oal kyl group; and

Accordingly, the present invention relates to
[1] a compound represented by the formula (I):

[0023]

R' —w

R? —W2
[0024]

15

wherein
ring A is an optionally further substituted 6-membered ring;
ring B is an optionally substituted 5- to 7-membered nitrogen-
20 containing heterocycle;
W' and W? are independently O, S, SO, SO, or NR! wherein R! is a
hydrogen atom or a Ci-g alkyl group;
R! is a substituted methyl group, an optionally substituﬁed Ca-s
alkyl grodp, an optionally substituted Ci.;9 cycloalkyl group,
25 an optionally substituted Cg14 aryl group or an optionally
substituted heterocyclic group;
R® is an optionally substituted Cig alkyl group or an
optionally substituted Cs.i;9 cycloalkyl group; and .
R® is a hydrogen atom or a halogen atom,
30 provided that N—methyl—4—[(l—methyl—lH—tetrézol—S—yl)thio]—2—
(1,3-thiazol-2-yl)-1H-indol-7-amine is excluded,

8



R3 is a hydrogen atom or a hal ogen atom provided that N nethyl-4-
[(I-methyl-IHtetrazol-5-yl) thio] -2- (1, 3-thiazol-2-yl)

-1 Hi ndolwé-as93ss73S excluded, or a salt thereof; [2] a e¢ewperwisosRey esent ed
by the formul a (%% [ 0025] [0026] wherein ring Ais an optionally further
substi t ut e®*6enERbE EBSFPAG; ring B is an optionally substituted 5- to
7-menber ed mit LOgBREENLA! Pé%ﬂe%@ﬂ@é@%'t@ie Woknnd W& )are independently O,
S, SO SO or NR4 wherein R4 is a hydrogen atomor a C -6 al kyl group; R1
is an opti dRQEBY substituted C3-10 cycl oal kyl group, an optionally
substituted C -i4 aryl group or-an optionally substituted heterocyclic
group; R2 nﬁ_an@ptional'y substituted G -6 al kyl group or an optionally
substituted C3-1Q cl ogl kyl group; and R3 is a hydrogen atom or a hal ogen
atom provided d 4- [X!-methyl-IHtetrazol-5-yl) thio] -2- (1,
3-thiazol -2-yl) *Q'Ele is &cluded, or a salt thereof; [3] a
conpound represey ¥ N a (1) : [0027] [0028] wherein ring Ais
an optionally f { ther sHbstituted 6-nenbered ring; ring Bis an optionally
substitute®5=Wo 7-nenbered ni trogencontai ning heterocycle; W1 and W2 are
independgnt[loyézg], S, SO SO or NR4 wherein R4 is a C-s al kyl group;

wherein
ring A is an optionally further substituted 6-membered ring;
ring B is an optionally substituted 5- to 7-membered nitrogen-
containing heterocycle; -

10 W' and W° are independently O, S, SO, SO, or NR* Wherein R* is a
hydrogen atom or a Ci-¢ alkyl group;
R' is an optionally substituted Cs_1g cycloalkyl group, an
optionally substituted Cq-14 aryl group or an optionally
substituted heterocyclic group:

15 R? is an optionally substituted Ci_g alkyl group or an
optionally substituted Cj3_1;9 cycloalkyl group; and
R® is a hydrogen atom or a halogen atom,
provided that N—méthyl—4—[(1—methyl-1H—tetrazol—5—yl)thio]—2—
(1,3-thiazol-2-yl)-1H-indol-7-amine is excluded,

20 or a salt thereof;

[3] a compound represented by the formula (I):

[0027]
R’ W R3
' \\ thB 1))
N
R? —W2 H
[0028]

25 wherein
ring A is an optionally further substituted 6-membered ring;

ring B is an optionally substituted 5- to 7-membered nitrogen-

9



Rl is an optionally substituted C3-10 cycl oal kyl group, an optionally
substituted C -i4 aryl group or an optionally substituted heterocyclic
group; RAyvoo@m29Pti onal |y substituted Cc-6 al kyl grouppefr/asodpiisenal |y
substituted C3-10 cycl oal kyl group; and R3 is a hydrogen atom or a hal ogen
atom or aCcSRFEIPRBEeBFLSIAFY@ Lonpound represented by the formula (1) :
[0029] [ O0R0]ahnefelaR el i AdePeh8eAP1OPE] ORAldy, T4t Ber NRUBGA ALK 15 4
6-menbered ring; ring Bis an optionalfy 'substituted 5- to 7-nenbered

ni t rogencoft-ai Alkylhetewprycle; W1 and W2 are independently 0 , S, SO or
SO2; R1 ispan, optionall t -10 cycl oal kyl. grou an_gptional ly
substit ut eff d%-aﬂl Gr yll%gaﬁg psg)ltolréttg%ug%gi ONA Ic;ycgll?baél]ﬁytg“utgé‘%uﬁét gﬁocycl ic
group, R2 bstasnaplyosabsyiisudbst idui,edrdl - frabiydr gimugptoiormdllgpt i onal |y
substituted C3-10 cycloal kyl group; and R3 is a hydrogen atom or a hal ogen
atom a saFPWﬁéF‘éB%‘? T%‘ie%/‘?@? GFRYPGf the above-nentioned [1], wherein
ring Ais henzeng; Jfliddea 160mpedrdtacbqt be ;aboyer rerdioned drl], wherein
ring Bis an optionally substituted 5-nmenbered nitrogen-containing

het er ocycl ePE¥pnahdy cowpdiidifd theoabggéoarhy ] omeeup1]and wherein W and W2

are both Og: ;{g]at}wadrco%rgglo%r%gmo%rt gehgggggﬁngg&hpned [1],»wher ein Rl is an

10 or a salt thereof;

[4] a compound represented by the formula (I):

[0029]
R1__\N1 R3
[ \ xB 1)
N
R? —W2 H
[0030]

15 wherein
ring A is an optionally further substituted 6-membered ring;
ring B is an optionally substituted 5- to i—membered nitrogen-
containing heterocycle; .

W! and W? are independently O, S, SO or SO0;;

20 R' is an optionally substituted C3-10 cycloalkyl group, an
optionally substituted Cg-14 aryl,group or an optionally
substituted heterocyclic group; '

R® is an optionally substituted C;-¢ alkyl group or an
optionally substituted Cs-;9 cycloalkyl group; and

25 R’ is a hydrogen atom or a halogen atom,

a salt thereof;

[5] the compound of the above;mentioned [1], wherein ring A is
benzene;

(6] the compound of the above-mentioned (1], wherein ring'B is

30 an optionally substituted 5-membered nitrogen-containing

heterocycle;

10



optionally substituted Cb- aryl group or an optionally substituted
het erocyclic group; [9] the conpound of the above-nentioned [1], wherein R2

i s an optywengsdpsgybstituted C -6 al kyl group; [10] thepe@paysndsis t he
above-nentioned [1] wherein R3 is a hydrogen at 021] [11] the cprrpounq of

t he above- friéht F%%eaom?undvm%rfé?% %hoaf@-memééleaﬁéerﬁ rrW]Fﬁ%r%llilsWar?nd
optional | y,subgtituped 5-nenbered nitrogencontaining heterocycle, W and W2
are both 0, RL is an optionally substituted Cb- aryl group or an

opti onal | y [8libshét cempobred ev Doy iabayeomentiRengd &hl opvhenalh yRsulsstart ut ed

d db
the 1 or mil SEFYT 1 EY 00T T0BB] aidr RFALr PROA 15 3 SRLIBRATY f ur Cher

substi t u edubstenbesedhetagscydng: Bricsipan optl onal I y substituted 5- to
7- menber ed _ni tro encont ai ni ng heterocycl e; are independently O ,

S, SO or S$ep;thd FIRAIRHIG oS P ﬁsfﬂiepﬁtleaeésiibr cYREBARYR grods an

optionall yo§gp§ﬁé1 gug‘@t%@dllclgﬁr QURAr g2BuBpPtional Iy substituted
het er ocyclic group; is an Etlona y Substituted C _6 al kyl group or an

opti onal | y [5@bsthe ueeep@and (o kydioabeyle-geotponadd [RB, |‘sh%r¢ny@r%géﬁ & om or
a hal ogen ﬁ&g%ggﬁ 2-Splt thereof [hereinafter to be abbreviated as
conpound ’ _

10 [11] the compound of the above-mentioned [1l], wherein

ring A is benzene,
ring B is an optionally substituted S5-membered nitrogen-
containing heterocycle,
W' and W? are both O,
15 R' is an optionally substituted Cg-14 aryl group or an
optionally substituted heterocyclic group,
R? is an optionally substituted C;-¢ alkyl group, aﬁd
R® is a hydrogen atom;

[12] a compound represented by the formula (II):

20 [0031]
R3
R1__w1
| \ B o
<N
H N
R2.__w2
[0032]
wherein

ring A is an optionally further substituted 6-membered ring;
25 ring B is an optionally substituted 5- to 7-membered nitrogen-
containing heterocycle;
W' and W? are independently O, S, SO or SO;;
R! is an optionally substituted Cis_i9 cycloalkyl group, an
. optionally substituted Cg.14 aryl group or an optionally

30 substituted heterocyclic group;

11



11)]; [213] 2- [2- (7-nmethoxy-5-{ [6- (nethylsulfonyl) pyridin-3-yl] oxy }-

)1
Hindol -2-yl) -4, 5-dihydro-1, 3-thiazol-5-yl] -Nnethylacetam de or a
al t therWszoosvDﬂzééBZ (2-{7- (2-net hoxy | - et hyl et hoxy) PC57‘JP£0‘69/057625

t

(

I

s N
(n'ehlsulfqn -1 Hi ndol - ydr o- - thiazol -5-y
et hang1 or Ra t%frle%'l Bisfjubftﬁé‘rt |C_1{62aﬁ.gy?| 9ﬁ‘éPBy<PJét%xy) 5-{ [5-
(et hyl sul f bhamydsabatytﬂ;t@ay&3 :Lﬁdyré(i‘é'al%yﬂ ?roép Safihydro- 1

, 3-thiazol -5-yl }propan-2-ol or a salt thereof

N—(2 hydr 0%y - QSn@tmrmqﬁ;yla)tm@-or[z& h(a?-qqseph@%y% { [6- (net hyI sul fonyl)

di n-3-y] a
gg(ra![ almnde )(ér] aO)s%%Lt Fﬁ%?ggk 12?%%%1% 5%?1 %) e’v:'j.[a%lgld é%t ﬁyﬁné!)hlonyl)
pyri di n-3- WIIL) dxy }- | Hi ndol - 2- yl) -4, 5-di hydro |, 3-thiazol-5-yl]
- N- net hyl d t th
N[ - hydr oo opyi 287 PaEEhoRt Rokbes f{efﬁlsxls(%ftwlgﬁmﬁwﬁpw I8 3- y1 ]
oxy }-l|HindolindoYhp-y4) +b; sidyEy@ro-ll , B-t 820l -5l - Naget Ayl Hec Pamagsal t
thereof; [19] a prodrug of the corrpound of the above-nentioned [I] ; [20] a

gl ucoki nas@radt FeatoEnesRPEi si ng t he compound of the above-mentioned [1] or
a prodrug t/hgre f_ [23] (a_ Q ri,si ng the conmpound of
(han e (2 Fi QIRQE‘IH rug%tﬂr{rlzég)c?ﬂ} Ll

t he above- rrentl one or a pro 2] the phar maceuti cal agent
of the aboveetbyisohédny2lpheneky bhli-siraiolagentl f-dr, Sthéhpdophy) axi s or

et ShAhRER B AR 2 L2 Sern
t he 15] 2—methyl 1-{2-[7-(1l-methylethoxy)-5-{[5
- (methylsulfonyl)pyridin-2-yl]oxy}-1H-indol-2-yl]-4,5-dihydro-
1,3-thiazol-5-yl}propan-2-0l or a salt thereof;

15 [16] N-(2-hydroxy-2-methylpropyl)-2-[2-(7-methoxy-5-{[6~
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-y1)-4,5-dihydro-
1,3-thiazocl-5- yl]acetamlde or a salt thereof
[17] 2-[2-(7-ethoxy=-5-{[6- (methylsulfonyl)pyrldln 3-ylloxy}-
1H-indol-2-y1l) -4, 5-dihydro-1, 3-thiazol-5-y1]-N N-methylacetamide

20 or a salt thereof; .

[18] N-[2-hydroxypropyl]-2-[2-(7-methoxy-5-{[6-
(methylsulfonyl)pyridin—3—yl]oxy}—lH—indol—2¥yl)—4,5—dihydro—
1,3-thiazol-5-yl]acetamide or a salt thereof;

[19] a prodrug of the compound of the above-mentioned [I];

25 [20] a glucokinase activator comprising the compound of the
above-mentioned [I] or a prodrug thereof;

[21] a pharmaceutical agent comprising the compound of the
above-mentioned [I] or a prodrug thereof;
[22]) the pharmaceutical agent of the above-mentioned [21],

30 which is an agent for the prophylaxis or treatment of diabetes
or obesity;

(23] a method‘for the prophylaxis or treatment of diabetes or
obesity in a mammai, which comprises administering the
compound of the above-mentioned [I] or a prodrug thereof to

35 the mammal;
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conpound of the above-nentioned [I] or a prodrug thereof to the mamal ;[ 24]
use of the conpound of the above-nentioned [I] or a prodrug thereof for the

product i agolbhosrisggent for the prophyl axi s or treatnent pef/fr@beirss or
obesity; and the like. Effect of the_lnvention [0033] Since _conpound (1)

has a superi<dt SOk h38eCaBPPYRTI 7 Bt i Ve dtigtuinded ) LilsOdséf ul as’ a

phar maceut igald RGERheTU6R asragrat SrbQhict én REORNY [Apdnt Gt eat ment of
di abetes, obesity and the like, and the like. [0034] [Detail ed Description

of the | nva@ndrilailsess 6rhefwfre @pedidbheies tde chefidgen atont in the
present spegifisatijgp.nmeans fluorine atom chlorine atom bronine atom or
i odine atom Unless otherw se specified, the Cl-3 al kyl enedi oxy group” in
t he presentEffeed fofc aheoOnweatsonet hyl enedi oxy, ethyl enedi oxy. or the like.
Unl ess ot hef;@'ﬁ?ﬁ specified, the "C _6 al kyl group” in the present
specificati ans nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,

sec-butyl, tert-lhuhyle, cpRpbithd (SPPeAs YA  suleopit Wiluckk@hRykPaepYat hgyy! |
i sohexyl, 1 ,1-dinethylbutyl, 2,2-dinmethylbutyl, 3 ,3-dinmethylbutyl,
2- et hyl but AcTdom h€omPRENAUAL &s5S ot Prfw ss sheiFimateutiealcagenal RyFh

group” in the ag;re%sf:%mfo%p@ﬁ%];%g?}gﬁ%fa ?‘”ér eﬁﬂéfitmei‘}f R ’diiaEQI‘EEQPy' . butyl,

i sobutyl, sec-butyl, tert- entyl, 1sopentyl, neopentyl,

1- et hyl propHdesiligxyind itbehékké, dnd lthke neiksl butyl, 2, 2- di net hyl butyl, 3
, 3-di et hyl fblbt%ll’ 2-ethyl butyl or the |ike.

[Detailed Description of the Invention]

Unless otherwise specified, the “halogen atom” in the

present specification means fluorine atom, chlorine atom,
15 bromine atom or iodine atom.

Unless otherwise specified, the “C;.3 alkylenedioxy group”
in the present specification means methylenedioxy,
ethylenedioxy or the like.

Unless otherwise specified, the “Cys alkyl group” in the

20 present specification means methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert—bdtyl, pentyl, isopentyl,
neopentyl, l-ethylpropyl, hexyl, isohexyl, 1,1l-dimethylbutyl,
2,2—dimethylbutyi, 3,3-dimethylbutyl, 2-ethylbutyl or the like.

Unless otherwise specified, the “C,¢ alkyl group” in the

25 present specification means ethyl, propyl, isopropyl, butyl,
isobutYl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl,
l-ethylpropyl, hexyl, isohexyl, 1,1-dimethylbutyl, 2,2-
dimethylbutyl, 3,3-dimethylbutyl, 2-ethylbutyl or the like.

Unless otherwise specified, the “C;¢ alkoxy group” in the

30 present specification means methoxy, ethoxy, propoxy, |

. isopropoxy, butoky, isobutoxy, sec-butoxy, tert-butoxy or the
like.

Unless otherwise specified, the “C;-¢ alkoxy-carbonyl
group” in the present specification means methoxycarbonyl,

35 ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl or the

13



Unl ess otherw se specified, the "Ci -6 al koxy group” in the present
speci fication neans net hoxy, ethoxy, propoxy, isopropoxy, butoxy,

i sobut oxWwo36s59Xy, tert-butoxy or the like. Unless ethapwosssseeci fied,
the "G -6 al koxy-carbonyl group” in the present specification neans

néthpxycarﬁéﬁﬁh, et hoxycar bonyl, propoxycarbonyl, tert-butoxycarbonyl or
thelike. Unless ghhgtui 5ehé9@£é£'§§ecitﬂeed,0m@ alky] é‘i@c‘ﬁ?@ﬁ%bgﬁ yp* in the

present specification nmeans acetyl, propanoyl, butanoyl; isobutanoyl,
pent anoyl , girsgpéntantik, phesandysperi fiwmtidee mga@G35ceEadh pynbehovh, t he

formul as i scribed i etai] in the followng. .RL i§ a,substituted
oty gr ol SRR gt rBRAE S erbe TR . & R hese. PSRV L Rl | y
substi t us edh€311Recycl oal kyl group, an optionally substituted C -14 aryl
group or an %gtionally substituted heterocyclic group. [0036] The C2-6

al kyl grourﬁ'o Plthe "optionally substituted C2-6 al kyl group"” and "nethyl"

of the "substitukgdnhMBlhkb1 9{QUMe fIrith QPLIORRISY1Ba%e L b@t3i1 in the
substituents at- substitutable positions . Exanples of the substituent

i nclude (1fcalesing.cycloal kyl group (e.g., cyclopropyl, cyclohexyl) ; (2)
S Subses it 3" SHP 8.8 Sl PAROLIY, b B0EL ORI Lt FUBL VL0 b 1 L
by 1 to:8 babegénuatdns;_¢ alkyl group, an optionally substituted Cs-1o
cycloalkyl group, an optionally substituted Cg_14 aryl group or
an optionally substituted heterocyclic grbup.
[0036]
The “C;.¢s alkyl group” of the “optionally substituted C,-4
15 alkyl group” and “methyl” of the “substituted methyl group”
for R! optionally have 1 to 3 substituents at substitutable
positions.
Examples of the substituent include
(1) a Cs-10 cycloalkyl group (e.g., cyclopropyl, cycloheXyl);
20 (2) a Cg-14 aryl group (e.g.; phenyl, naphthyl) optionally
substituted by 1 to 3 substituents selected from
(a) a Ci-s alkyl group optionally substituted by 1 to 3
halogen atoms,
(b) a hydroxy group,
25 (c) a Ci-¢ alkoxy group, and
(d) a halogen atom;
(3) an aromatic heterocyclic group (e.g., thienyl, furyl,
pyridyl, pyrimidinyl, pyridazinyl, oxazolyl, thiazolyl,
tetrazolyl, oxadiazolyl, pyrazinyl, quinolyl, indolyl)
30 optionally substituted by 1 to 3 substituents selected from
(a) a Ci-g alkyl group optionally substituted by 1 to 3
halogen atoms,
(b) a hydroxy group,
(c) a Ci-¢ alkoxy group, and

35 (d) a halogen atom;
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(b) a hydroxy group, (c) a C -6 al koxy group, and (d) a hal ogen atom (3)
an aromati c heterocyclic group (e.g., thienyl, furyl, pyridyl, pyrimdinyl,

pyri dazi nyb.206@2@ky! , thiazolyl, tetrazolyl, oxadlazolbeuﬁmmgmgﬁug
qui nol ylI , |ndonI) optlonally substi t ut ed by 1 to 3 substituents sel ect ed

from(a) a‘él-6 QPRyFr@W%EbCo%??%%@ﬁy%ﬂ%ﬁnﬁﬁﬁuEUt@dgby tefsaBYRaPEYENL at ons,

(b) a hydr%x g694Ry1( C%hﬁo&rﬁh@if&ﬁy Hi¥dhi @R 1( dp %rB%e%PlatOm (4) a
non-aromati c ﬁeterocyc lic group (e.d., etrahydrofuryV nmor phol I nyl ,
t hi onor phopll@ynfazg;nméndmwlybyrdxﬂxqﬁnml dl,ﬁeﬁatwdy‘b 2dben@bﬁuranyl

di oxol anyl o- ranyl | i olin
optlonalIyltglj‘jﬁlsglgap{(gj:rL gql géﬁé&élﬂ? Rﬁﬁ1a%a ng% étPron1% i ¥
al kyl greupubptiionahty sabgété@teﬂmby 1 to 3 hal ogen atons, (b) a hydroxy

group, (c) a G -6 al koxy_group, 6, al I-carbonyl roup, e) aC-6
al kyl sul fonyl Grodp i ?lgﬁgogaofj?o%tl%%ll(ig) §3 an ani no
group optionalyay oReROxt8Rhsdi - substituted by substltuent (s) selected from
(a) a G-6 aIkyI group optlonally substituted by 1 to 3 substituents

sel ect ed from@)hpdhodyogivodpordnd a C -6 al kyl sul fonyl group (e.g.,

nethylsulfonylo k)’ a Cis alkoxy group,

10 (d) a Ci-¢ alkyl-carbonyl group,
(é) a Ci-s alkylsulfonyl group,
(f) an oxo group, and
(g) a halogen atom;
(5) an amino group optionally mono- or di-substituted by

15 substituent(s) selected from
(a) a Ci-¢ alkyl group optionally substituted by 1 to 3
substituents selected from a hydroxy group and a Cig
alkylsulfonyl group (e.g., methylsulfonyl),

(b) a Cis alkyl—carboﬁyl group,

20 (c) a Ci-g alkoxy-carbonyl group optionally substituted by 1
to 3 Cg¢-14 aryl groups (e.g., phenyl), ‘
(d) a Ce-14 aryl-carbonyl group (e.g., benzoyl),
(e) a Cy-13 aralkyl-carbonyl group (e.g., benzylcarbonyl,
phenethylcarbonyl),

25 (£) a carbamoyl group optionally mono- or di-substituted by
substituent (s) selected from a Ci¢ alkyl group, a Cgi14 aryl
group (e.g., phenyl) and a Cy.33 aralkyl group (e.g., benzyl),
(g) a Ci-g alkylsulfonyl group (e.g., methylsulfonyl,
ethylsulfonyl, isopropylsulfonyl),

30 (h) a Cs-14 arylsulfonyl group (e.g., benzenesulfonyl, 1-
naphthalenesulfonyl, 2—naphthalenesulfonylj optionally
substituted by 1 to 3 Ci-¢ alkyl groups,

(i) a Cy-13 aralkylsulfonyl group (e.g., benzylsulfonyl)
(j) a Cs-10 cycloalkyl group (e.g., cyclohexyl) optionally
35  substituted by 1 to 3 substituents selected from a hydroxy

15



(b) a G -6 al kyl-carbonyl group, (c) a G -6 al koxy-carbonyl group
optional Iy substituted by 1 to 3 C-14 aryl groups (e.g., phenyl), (d) a C
-14 aryl ganbemsks7aroup (e.g., benzoyl), (e) a C7_i3 arakyb@maodrsy! group
(e.g., benzyl carbonyl, phenethylcarbonyl) , (f) a carbanoyl group
optional |y morfBoUs 3@id- ubstsi BlkKEd BYO8Bbstituent (s) selected froma G-

| kyl , o Cled 4 !
al Kyl group a(]&( g%n g@%}ﬁ%t%&ol‘lgtlé?o YClP?e(g%[%%ﬁja{%:égi‘.’, t—r#_é%hzé{l?{hisy agoup

(e.qg., benzyl), al kyl sul f ony
et hyl sul f onyl , (l)sepmopyksantonygl hetefbyyal B -ddowr ylssad f,onyl
benzenesul f ony,

fonyl,
group (e.g.,

| . 15 napht hal enesul f onyl , . 2- naphth ul f ony| Lonal |
Subst 1t ed. by S TBYATR ORI RS bt obe i E7 S R T R oy T ou

(e.g., benzyl dilddmpltetihhyar€8nibpgyshea) Kyl group (e.g., cycl ohexyl)
optionally substituted by 1 to 3 substituents selected froma hydroxygroup

and a Cc- dlPRyPgPBUBINe kITUPar omati ¢ het erocyclit group (e.

g., triazolyl)

, and (1) g7yom- ég_gnmmr@éﬁs&wpléfmﬂ{wi(o%-aqigrg%g@*ﬂx%e&hwwzgy% :

1- oxi dot et rahydr ot hi opyranyl, 1,71- di oxi dot et rahy

ot hi opyranyl )™ ;

am di no gr bagogen) ako@s+ 6 al kyl - carbonyl group optionally substituted by 1

to 3 halogq

by 1 to 3 %)agOEf_;it%ﬁl@%(—%érgongaﬁayrlg)%rioﬁ%rtc)) r%%'on%rlgllflsﬁggtslcgggjc

hal’ogen ns; heteérocyc car

ony

g

t hi enyl ear Bohgllpgendstythear bonyl ) optionally substituted by 1 to 3 amino

groups [th?9 nggoa égg fcaﬁé%é?%ﬁbé%&fjggﬁg&%yqu%%&p (e.qg.,
| thienylcarbonyl, indolylcarbonyl) optionally substit
to 3 amino groups [the amino groups are each optiona
or di-substituted by substituent(s) selected from a
15 group and an aromatic heterocyclyl-sulfonyl group (e
thienylsulfonyl)]; '

(10) a non-aromatic heterocyclyl-carbonyl group (e.g

uted by 1
lly mono-
Ci-s alkyl
.g.,

L 4

piperidinylcarbonyl, piperazinylcarbonyl, mdrpholinylcarbonyl,

thiomorpholinylcarbonyl, l-oxidothiomorpholinylcarbo
20 dioxidothiomorpholinylcarbonyl, pyrrolidinylcarbonyl

azetidinylcarbonyl) optionally substituted by 1 to 3

substituents selected from -

(a) a hydroxy group,

nyl, 1,1-

14

(b) a Ci-¢ alkyl group optionally substituted by 1 to 3

25 hydroxy groups,
(c) a halogen atom,
(d) a carboxy group,
(e) a Ci-g alkoxy-carbonyl group,
(f) an amino group, and
30 (g) a Cig alkylsulfonyl group;
(11) a Ci-¢ alkylsulfonyl group (e.g., methylsulfonyl

14

ethylsulfonyl) optionally substituted by 1 to 3 halogen atoms;

(12) a carbamoyl group optionally mono- or di-substituted by

substituent(s) selected from

35 (a) a Ci-¢ alkyl group optionally substituted by 1 to 3

16



di -substituted b y substituent (s) selected froma G -6 al kyl group and an
aromati c heterocyclyl-sul fonyl group (e.g., thienylsulfonyl) ]; (10) a

non- ar omakpGokpihes:acycl yl - carbonyl group (e.g., piperi dipgylipaibosiyls
pi perazi nyl car bonyl , morphol inyl carbonyl, thi onorpholinyl carbonyl

1- oxi dot hi omr%ﬁweeéﬁbéﬁ}ﬁctﬁdlfraﬁnoi. ASERPBYOT MR (R (e BSHPKY
pyrrolidinyl caghanyl 2 azst 'a@k?YEﬁ@EQHQY'%r&%' @@a%)y hshised B Yahdto 3

substituents selected from(a) a hydroxy™ group, 6 al kyl' group
optionally sub?s”cﬁ%l@hﬁtﬁéogym;@lﬁogyogpo(@sg { cjuzylhal ogen atom (d) a

car boxy group, - X yl gr (f) an am no group, and
(g a CG-6 al k&kfslﬁ I%ﬁ?% % él%‘gl {é)a‘f pgl %%QI ‘sul fonyl group (e.g.,
met hyl sukf onyl (c etai”lybslul doaykyl aptéunald g .sulsdnAyatied by 1 to 3 hal ogen

atons; (12) a carbanpyl ou tionally nono- or di-substituted by
substituent (s dajsé‘l é:ét%ﬁgﬁ( §1 ?g?uﬁ' Ci-6 al kyl group optionally substituted

by 1 to 3substid) u%ntcg ge&:@@;@éjl;wprg@,_{yd(@@ , 9P opRofly1 6, al koxy group, a
C - al kyl sul fo gr oup % t hyl sul f onyl ) and an aronatic het erocyclic
group (e.g. y1d) Ci-« B kéf @uliﬂnﬁ yOIrgERupe (@- g.netghEmalionyd) ra C7-i 3

2;/2: (l;;: k)g/lroupo@g %n, a&j%&%}%L?:OB%g%)r/ 3:%1%’ ggﬁ géqﬂgyl rq'l) on&l 39rlgup
(e.g., nethyl sidtframdl)yl), and
(h) a non-aromatic heterocyclic group (e.g.,
tetrahydropyranyl) ;
(13) a thiocarbamoyl group optionally mono- or di-substituted
by Ci-s alkyl group(s) optionally substituted by 1 to-3 halogen’
15 atoms; |
(14) a sulfamoyl group optionally mono- or di-substituted by
Ci1-¢ alkyl group(s) optionally substituted by 1 to 3 halogen
atoms;
(15) a carboxy group;
20 (16) a hydroxy group;
(17) a Ci-¢ alkoxy group optionally substituted by 1 to 3

substituents selected from

‘(a) a halogen atom,
(b) a carboxy group,
25 (c) a Ci_g alkoxy group, and
(d) a Ci-¢ alkoxy-carbonyl group;

(18) a Cy;-6 alkenyloxy group (e.g., ethenyloxy) optionally
| substituted by 1 to 3 halogen atoms; |

(19) a Cs-190 cycloalkyloxy group (e.g., cyclohexyloxy);

30 (20) a Cq-13 aralkyloxy group (e.g., benzyloxy) optionally
substituted~by 1 to 3 halogen atoms;
(21) a Ce-14 aryloxy group (e.g., phenyloxy, naphthyloxy):;
(22) a Cy¢ alkyl-carbonyloxy group (e.g., acetyloxy, tert-
butylcarbonyloxy) ;

.35 (23) a mercapto group;
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(g) an aromatic heterocyclic group (e.g., triazolyl, tetrazolyl), and (h) a
non-aromatic heterocyclic group (e.g., tetrahydropyranyl) ; (13) a

t hi ocar bagpyhosinssse optionally nono- o r di-substitutedpbryptdosfsaiKy! I
optionally substituted b 1 to 3 halogen atons; (14) a sul fanoy
o(%é‘m_ 7 ﬁéﬁogggyﬁ%?@s%g‘fgt (R D I’gﬁtélgé%%ylet&rygr&ﬁleé)

group (s)
group opti

optional Iy cp#ighl

a hydroxy

3 substituentsaﬁe

grou

C -6 al koxy grﬁﬂp
al kenyl oxy group
hal ogen atons; ()19 @E»x0 gryupeal Kyl oxy group (e.g., cycl ohexyl oxy) ;

b PR G LB LB PR SRR o Y
napht hyl oxyze6) G22hram@ti8 BEk¥los&dE benwdroxy @623_?)3 (((fag:’é acet yl oxy,

(20) a G 7

1 to 3 hal

tert butyl car bonyl ox

a?%yf@uaaxi%uted?:bpai ogem ad s i kit A LAReXY ghemp; (16)
a

-6 al koxy group optionally substituted by 1t o
|edtEPTaro@mtCa)y a hal ogen atom (b) a carboxy group, (c) a

, d (d) 1.-6_al y-carbonyl group; (18) a C2-6
f%?pf¥ g%ﬁ%né%%x%) %% ionally substituted by 1t o 3

23) a mercapto group; ( al kyl thi o group

(e.g., met I’F)ﬂttﬂ@iz@,lyégiﬁ§tp§hPEYiﬁbﬂbha$‘lﬂ%Ptsjtﬁj§t€I<% ved By B Co-s3adkbstituents
sel ected fEﬁﬁk&%X a hal ogen at om

10

15

20

25

30

35

(27) a
(28) a

sulfo group;

cyano group;

29) an azido group;

(34) a

nitro group;

nitroso group;

halogen atom;

Ci-¢ alkylsulfinyl group (e.g., methylsulfinyl);
C3-10 cycloalkyl-Ci_s alkyloxy group (e.g.,

cyclopropylmethyloxy) ;

(35) a

Ci-3 alkylenedioxy group;

(36) an aromatic heterocyclyl-carbonylthio group (e.g.,

indolylcarbonylthio) optionally substituted by 1 to 3 amino

‘groups

[the amino groups are each optionally mono- or di-

substituted by substituent(s) selected from a Ci.s alkyl group

and an

aromatic heterocyclyl—sulfonyl group (e.g.,

thienylsulfonyl)];

(37) a

formyl group:;

(38) an aromatic heterocyclyl-oxy group (e.g., pyrimidyloxy,

pyrazinyloxy);

(39) a
(40) a
(41) a

Ci-¢ alkylsulfonyloxy group (e.g., methylsulfényloxy);
Cz-¢ alkenyl-carbonyl group (e.g., vinylcarbonyl);

non-aromatic heterocyclyl-carbonyloxy group (e.g.,

morpholinylcarbonyloxy) optionally substituted by 1 to 3 Ci

alkyl groups;

(42) a

di-tert-butylphenylsilyloxy group;

and the like. When two or more substituents are used, the

18



(b) a C-14 aryl group, and (c) a carboxy group; (25) a C-14 arylthio
group (e.g., phenylthio, naphthylthio) ; (26) an aronmatic heterocyclyl-thio

group (e.\wwonobRisszol yl t hi o) optionally substi tut ed b yp¢rhiP209064768s5 al Kyl
groups; (27) a _sulfo group; (28) a cyano grou (29) an azido group; (30) a
nitro gr ou6Ub(5§1?u§nEthP%ﬁédO%rfd%Fp SEE2)Ta Hel g&€Rtat om (33) a G -6

al kyl sul'f ifgyk7group (e.g., nmethylsulf inyl) ; (34) a C3-10 cycloal kyl-C -6
al kyl oxy group e.g., cycl opropyl met hyl oxy) ; (35) a Cl1-3 al kyl enedi oxy
group; (36) an aFwamples hef ertrytlsylo- carboaykyhi oroemlpof el

| ndol y! car bopyt bhi o) Rt anal [ pubstl LyLed. by 1E0, 8- a0 0 ups Lt he

am no groups-are eac |ona F5i Yy su uent (s)
sel ect eds f rgnilapCopHl al ckyd:lcgmmpl Angd; dropanayat, i Cyhebﬁé993{§:| ylresthépnyl,
group (e.qg. hlen sulfo (37) a fornyl group; (38) an aromatic
heterocyclﬂ’C 99c5 r%% %W?1n1dyloxy, pyrazinyloxy) ; (39) a C-6
alkylsulfoqmbgg? group (e g., nethylsul fonyloxy) ; (40) a C2-6

al kenyl - carbonyl group (e.g., vinylcarbonyl (41) a non-aromatic

het er ocycl yl - car Boayalexye grasupt qreedy Cs- mﬁbﬁé@@h&Ykﬁmlmwptdmnaddad |y
SUbSt'tUtegoRXe&ség &1%% ésbenzene ring to form a fused ring group.

10 Examples of the fused ring group include indanyl, ‘
dihydronaphthyl, tetrahydronaphthyl, fluorenyl and the like.
In addition, the above-mentioned C;.ip cycloalkyl group |
encompass a cross-liked hydrocarbon group such as
bicyclo[2.2.1]he§tyl, bicyclo[2.2.2]octyl, bicyclo[3.2.1l]octyl,
15 bicyclo([3.2.2]nonyl, bicyclo[3.3.1]nonyl, bicyclo[4.2.1]lnonyl,
bicyclo[4.3.1]decyl, adamantyl, norbornanyl and the like, and
the like.
[0039]
The “Cs.10 cycloalkyl group” of the “optionally
20 substituted Cs.i;p cycloalkyl group” for Rl»optionally has 1 to 3
substituents at substitutable positions.
Examples of the substituent-include
(l)Athe groups exemplified as the substituents which “C,.¢ alkyl
group” of the “optionally substituted C,.¢ alkyl group” for R!
25 optionally has;
(2) a Ci-¢ alkyl group optionally substituted by 1 to 3
substituents selected from
(a) a halogen atom,

) a carboxy group,

0O U o

(
30 (c) a hydroxy group, '

(d) a Ci-s alkoxy groﬁp optionally substituted by 1 to 3
substituents selected from a cérboxy group and a Ci-
alkoxy-carbonyl group,

(e) a Ci-¢ alkyl-carbonyl group,

35 (f) a Ci-¢ alkoxy-carbonyl group,
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al kyl groups; (42) a di-tert-butyl phenylsilyloxy group; and the |like. Wen
two or nore substituents are used, thesubstituents may be the sane or
di f f er entwo[2003i2ks7Bxanpl es of the C3-10 cycl oal kyl grouptTaP2dives7e62s

"optionally substituted -10 cycl oal kyl group”,for RL incl.ude cycl opropyl,
cyol obutyl | cylofentt 2LEVE SRERYRYLERE SHE i Ky o oy P nd FERECI | ke
[0038] The abaxgyTeaticengdoksy| 0 cycl oal kyl group is optionally condensed
with a benzene ring to forma fused ring group. Exanples of the fused ring
group incl ude Mda@nyrrbampydr 6RapRt PHT10R2tFRHYRRVh &phtHyIsubetdsHERG Lind

the like. I'n adfidd;@Renthe)aboye-reqt fpfgd C3-10 cycl oal kyl group enconpass
a cross-1liked hydrocarbon group such as bicyclo[2.2. 1] heptyl, bicyclo [2 .2

.2 Joctys, bicycloi)] 3 Zai-d gldotlybrobpcypkoopdlly seb$nbmytigd Hivxylclte [33. 3
.1 ]Jnonyl, bicyclo [4 .2 . l]nonyl, K .bicyclo [4 .3 .1 Jdecyl, adamantyl,

nor bor nanyl and t%%gslﬁﬁ(t&enatr?d 5t SCF?Ee.¥rF8O%9falflﬂ%xﬁgﬁ%&/pc’ycai gﬁ%%’gr oup"
o f the "optionaldsyowsbst id,ut ed kG3ylgreypl oal &yl &1 espy-dmdRY 10ptrcana! |y
has 1 to 3 substituents at substitutable positions. Exanples of the

substituent incl (Rfe BN BEYPoGHS exbmpsl PFKBYSASIPME!L SFIHRARt uent s whi ch

C2-6 al kyl gr 0up"<zioi)f é!@%_ﬂ)OEi&P@@iﬂ:yl sy LA 16 sbls¥k taeadpPhyf or R1
optionally has; (2) a C-6 alkyl group optionally substituted by 1 %Io 3
substitaents sel 62 ed Subgrgituents selected from a Ci;-¢ alkyl group, a

carboxy group, a hydroxy group, a Ci-¢ alkoxy-carbonyl
group, an amino group and a C;_-¢ alkylsulfonyl group,
(1iii) a Ci-¢ alkylsulfonyl group optionally substituted
by 1 to 3 substituents selected from a Ci-¢ alkyl group,

15 a carboxy group, a hydroxy group, a Ci;-¢ alkoxy-carbonyl

group and an amino group, and '

(iv) an amino group optionally mono- or di-substituted
by substituent (s) selected from a C;-¢ alkyl group, a
carboxy group, a hydroxy group, a Ci-¢ alkoxy-carbonyl

20 group and a Ci-¢ alkylsulfonyl group,

(i) an aromatic heterocyclic group (e.g., thienyl,
tetrazolyl, imidazolyl, furyl, pyridyl) optionally
substituted by 1 to 3 C;-¢ alkyl groups,

(j) a non-aromatic heterocyclic group (e.g.,

25 tetrahydrofuranyl, piperidino, piperazinyl, morpholinyl,
dihydrooxadiazolyl, hexahydropyrazinooxazinyl (e.g.,
hexahydropyrazino(2,1-c][1,4}oxazinyl), thiomorpholinyl, 1-
oxidothiomorpholinyl) optionally substituted by 1 to 3
substituents selected from a Ci4 élkyl—carbonyl group and

30 an oxo group,

(k) ah amino group optionally mono- or di-substituted by
substituent (s) selected from
(1) a Cij-¢ alkyl group dptiqnally substituted by 1 to 3
substituents éelected from a ﬁon—aromatic heterocyclic

35 group (e.g., morpholinyl), a Cj-¢ alkoxy group and a Ci_g

20



(a) a halogen atom (b) a carboxy group, (c) a hydroxy group, (d) a CG-6
al koxy group optionally substituted by 1 to 3 substituents selected froma

carboxy oyeupssk7d C -e al koxy-carbonyl group, (e) a Cpchypbdsybsess bonyl
group, (f) a G -6 al koxy-carhonyl group, (g) a G -6 al kyl -carbonyl oxy group

(e.g., acetyl oxy,ayé‘f]ts’&h]t%ﬂrbyajr BHAAPex 1Y, “(h) a car banoyl group optionally

nmono- or di-substj iy)teéicgylosggggbgygm éﬁguﬁe{@c& ed dyomdiopa 0 -6 al kyl
group optionally substituted to 3 substituents selected froma car boxy

group, a hydroxy gyoupiezyidi - aI koxy group, a C -6 al koxy-carbonyl group,

aroup opt {onal 1y Subdts Pt e Bryot Eof o BB Gl BRI G

al kyl greup, a&oca tmx&ooglyoqmpupshydroxy group, a G -6 al koxy-carbonyl
group, an am no gr oup

6 al kyl | f
o P omn "adeots 2081 Ehi8 st renianA Y Slstisudad o 1581 3t e

froma C -6 algistdi@eptsaseaebexy 8roHPa S Y rAPUR @-Cal®oxy-
al koxy-carbonyl group and an am no group, and (iv) an am no group

optional | y noferoenydi 9§ab®r i ubBareyy sebREp tarthta (%%r@l@dt aFopem a G -6
:lnl(;yla %rogpél k gar b?% %Egrouggopeé?gge(yaro Cﬂ'}1e—t eosrogdyllég%sgﬁou%g? bgroup
t hi enyl jotet reZZQd yall,kyllmgdampl gb, furyl, pyri dyI ) optionally
(o) a non-aromatic heterocyclyl-carbonyl group (e.g.,
morpholinylcarbonyl), |
(p) an aromatic heterocyclyl-carbonyl group (e.g.,
- thienylcarbonyl, indolylcarbonyl);
15 (q) a cyano group, and
(r) a Ce-14 aryloxy group opticnally substituted by 1 to 3
substituents selected from a carboxy group and a Ci-g
alkoxy-carbonyl group; .
(3) a Cz¢ alkenyl group (e.g., ethenyl, l-propenyl) optionally
20 substituted by 1 to 3 substituents selected from

a) a halogen atom,

(

(b) a carboxy group,

(c) a Chs.alkoxy—carbonyl group, and
(d) a carbamoyl group;

25 (4) a Cy_13 aralkyl group (e.g., benzyl) optionally substituted
by 1 to 3 substituents selected from i
(a) a Ci.g alkyl group optionally substituted by 1 to 3
halogen atoms,
(b) a hydroxy group,
30 (c) a Ci-g alkoxy group, and
(d) a halogen atom;
and the like. When two or more substituents are used, the
substituents may be the same or different. A

[0040]
35 Examples of the “Cg¢-14 aryl group” of the “optionally
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substituted by 1 to 3 C -6 alkyl groups, (j) a non-aromatic heterocyclic
group (e.g., tetrahydrofuranyl, piperidino, piperazinyl, norpholinyl,

di hydr ooxg@ia@?i¥d7s hexahydr opyrazi nooxazi nyl (e.g., hep@hmﬂf@p/ygﬁgg no [ 2,
1-c] [1, 4 ]oxazinyl) t hi onor phol i nyl, 1-,o0xi dot hi onor phol i nyl)

opt i onal | y SSRSSAICHGEE Coye 1256l BT ifoFe Rt sTREHEE RNTHom faphdyl,

al kyl - car beayh rgnQupnaRdna@Ar9xo Qé@HQph&ﬁ@lf”bl éH&H%&O%BdQQ%bOQQkEY W?PO'
or di-substituteéed by subst i t uent (s) sel ect'ed m (i) - al kyl group
OptlonalIyt§@§§blP@?@Nlby1inﬁEhBhEQbSZTQQEhﬁQYkHﬁQﬁHQQ@ ﬂnéﬁnarﬁon aromatic

het er ocycl ¢e.g., morpholinyl), a G-6 al koxy group and a
G - ealkyls&%ﬁga%gggroup and (ii) a C3-10 cycl oal kyl group (e.g.,

cycl opropyl[,00aydl ohexyl) , (1) a G -6 al kyl sul fonyl group optionally
substituted by 1 3 _car boxy. groups 6.al kylthio group o tlonally
substituted by #’1&0 éab%‘fl?/]t " (fd?Péd PPBﬁPaaigifb%&?gb%@%ega Cege 6

al koxycar beayl greup: @obwaQa@/tlg;rrfamyamﬁsa1C%b@rr9mbsg£@u@nt£ Nt a
phosphono group optionally nono- or di-substituted by G -6 alkyl group (s),

(0) a non- &bratitetRbler Be§etyPnsar BowfPlgsoes teegsibabiphent ninehudanyl )
, (p) an ar?%%%)glﬁ?H§E°E¥C£ME sahLonyle QH?A§96%e’“%h'en¥ 8?6?%%%

i ndol yl car bo cyano group, an

opt i onal:zby gxwlogt’i ot euebyoﬂztnonsmjabsmmuemmecs@3elateylcioa)mqal cardaxy group

and a G - 6for R' optionally has. When two or more substltuents are used,

the substituents may be the same or dlffe:ent.

[0042]

Examples of the “heterocyclic group” of the “optionally

15 substituted heterocyclic group” for R' include an aromatic
heterocyclic group and a non-aromatic heterocyclic group.
[0043]

Examples of the aromatic heterocyclic group include a 4-
to 7-membered (preferably 5- or 6-membered) monocyclic

20 aromatic heterocyclic group containing, as a ring-constituting
atom besides carbon atoms} 1 to 4 hetero atoms selected from
an oxygen atom, a sulfur atom (the sulfur atom is optionally
oxidized) and a nitrogen atom, and a fused aromatic
heterocyclic group. Examples of the fused aromatic

25 heterocyclic group include-a group derived from a fused ring
wherein a ring corresponding to the 4- to 7-membered
monocyclic aromatic héterocyclic group'ahd 1 or 2 rings
selected from a 5- or 6-membered aromatic heterocycle
containing 1 or 2 nitrogen atoms (e.g., pyrrole, imidazole,

30 pyrazole, pyrazine, pyridine, pyrimidine), a S5-membered
aromatic heterocycle containing one sulfur atom (e.g.,
thiophene) and a benzene ring are condensed, and the like.
[0044]

Preferable examples of the aromatic heterocyclic group

35 include
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al koxy-car bonyl group; (3) a C2-6 al kenyl group (e.g., ethenyl, 1-propenyl)
optionally substituted by 1 to 3 substituents selected from (a) a hal ogen
atom (b)we 6@Rwey group, (c) a G -6 al koxy-carbonyl gpegRp@des7sh a

car banoyl group; (4) a Cr7-i3 aral kyl group (e.g., benzyl) optionally
subst i t ut edBAFYELLE 9r§@B§%Ftﬁ%ﬁ?§o%¥ﬁ%kﬁeﬁquﬁﬁn%HSP ésOfHGYéIK?Iggroup

optionally musbstitubedubyy) 1 0:3npal ggen. Atans by 2 shydiaxyagroup. (o) a

Ci -6 al koxy groudp, and (d) a halogen atom’ and the |i two or nore
substltuenugﬁaﬂ@luéédg t he- gubsdylueﬁngyerleaQﬁnyny@ﬂé orpdrﬁmedenyl
[ 0040] Exanpl he “.opti.onallysubstituted C

- aryl grou f'or ﬁgggm %181 f ag ]_Q{IQ Jhrpfiu.lf §fr’}’t hr ldln ﬁ hanthryl,

acenaphthyknubuahenyﬂylea@d tBepyrk&aziﬁyllﬁﬁﬂpyﬂﬂuarnhyll ngpbhhyhyl
2- napht hyl and thE i ke are Preferable 10041] The C6-i4 aryI group of the
"opt i onal | y'Ss@hst FTRYEAZERY L) arBYTHroUb" (§ oF - RE MEEOHar y 2RBR¥ETEICL 818

substltuentasp@trr%mpilsltyﬂhﬁé%@o 51 1d RS, BEXaipl8%190 t heizyBghbbiyent 4-
include those simlar to the substituent which the "C3-10 cycl oal kyl group”

of the "optimddglziyydubstinidego Bl 10 ryxd zal Ky | (giooup'l-Porarelgpii énal |y
ngm \é"r“e” ;o}gﬁrag%tlg}ﬁte4§89§£%f§ﬂ§ AL MR LG Substitygny g, may_be the

10 thiazolyl, 5-thiazolyl), isothiazolyl (e.g., 4-isothiazolyl),
oxazolyl (e.g., 2-oxazolyl, 4-oxazolyl, 5-oxazolyl),
isoxazolyl, oxadiazolyl (e.g., 1,2,4-oxadiazol-3-yl, 1,2,4-
oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl), thiadiazolyl (e.g.,
1,3,4-thiadiazol-2-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-"

15 thiadiazol-5-yl), triazolyl (e.g., l,2,4—triazol—1-yl,.1,2,4—
triazol-3-yl, 1,2,3-triazol-1-yl, 1,2,3-triazol-2-yl, 1,2,3-
triazol-4-yl), tetrazolyl (e.g., tetrazol-l-yl, tetrazol-5-yl),
triazinyl (e.g., 1,2,4-triazin-1-yl, 1,2,4-triazin-3-yl) and
the like; ‘

20 fused heterocyclic groups such as quinolyl (e.g., 2-quinolyl,
3-quinolyl, 4-quinolyl, 6-quinolyl), isoquinblyl (e.g., 3-
‘isoquinolyl), quinazolyl (e.g., 2-quinazolyl, 4-quinazolyl),
quinoxalyl (e.g., 2-quinoxalyl, 6—quinoxalyl), benzofuryl
(e.g., 2-benzofuryl, 3-benzofuryl), benzothienyl (e.g., 2-

25 benzothienyl, 3—beﬁzothienyl), benzoxazolyl (e.g., 2-
benzoxazolyl), benzisoxazolyl (e.g., 7-benzisoxazolyl),
benzothiazolyl (e.g., 2-benzothiazolyl), benzimidazolyl (e.g.,
beniimidazol—l—yl, benzimidazol—nyl, benzimidazol-5-yl),
benzotriazolyl (e.g., 1H-1,2,3-benzotriazol-5-yl), indolyl

30 (e.g., indol-1-yl, indol-2-yl, indol-3-yl, indol-5-yl),
indazolyl (e.g., lH-indazol-3-yl), pyrrolopyrazinyl (e.g., 1H-
pyrrolo(2,3-blpyrazin-2-yl, lH—pyrrolo[Z,3—b]pyrézin—6—yl),
imidazopyridinyl (e.g., 1lH-imidazo([4,5-b]pyridin-2-yl, 1H-
imidazo[4,5-c]pyridin-2-y1, 2H—imidazo[1,2ea]pyridih—3—yl),

35 imidazopyrazinyl (e.g., lH-imidazo[4,5-b]pyrazin-2-yl),
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[ 0042] Exanpl es of the "heterocyclic group” of the "optionally substituted
het erocyclic group” for Rl include an aromatic heterocyclic group and a

non- ar omaypGoeihedgcycl i ¢ group. [0043] Exanpl es of thepaiQp®iodB657625
het erocyclic group include a 4- to 7-nenbered (preferably 5- or 6-nmenbered)

nonocyci i ¢ l@HGRROtE 1REPEY byl Fer giBLR Ev al h i i3 la 5ri ng- consti t uti ng
at om besi d 0R 1840841 4y 04, het efp_ at ok, 5el £cd an-oxyygen
atom a su%]ad%%/;t om ?%)Re s‘hfr}/ur (%t%rﬁ i's i onal]%le[ly 'ox%gip%gl)@lgn gng trogen
atom and @yregedoghdrayic (deger oLiyabyoa gy, Sdmpliepheh-Cheli used
aromati c heterocyclic_group include -a grou erived frogma fused ring
mhorei n_a EOHG APrEARanaY kg (Fo0 t ne it b S S G dndedri B ar Bt ¢
het erocyel iatdgroep 1ard; 1 or 2 rings selected froma 5- or b-nmenbered
aromatic heterocycle containing 1 or 2 nitrogen atons (e.g., pyrrole,

i m dazol e, 3p¥r &6 é1KByrazi ne, pyridine, pyrimdine) , a 5-menbered

aromati ¢ heteepeqycl e containing one sulfur atom(e.g., thiophene) and a

benzene ring are condensed, and the like. [0044] Preferable exanples of the
aromati ¢ het er ocygkinplgeoop thel neermrowicld defremmatyicd ilsegepropythEtude ctps
such as furyl . (e-q, -turyl. 3=fury _thi | (€. 9., 2-thienyl _

S Ehi enyl) & ot TapenBEr R e i 3 Gk Rl Rad: BoPPeI Rt e r r ey
(e.9., 2opyriomadiiayhetdrpyyciidi qydup Seqawdimidigiylas a pyhgeasheyltieigy,

Uz iy BRGSO s B V] Sk Bl o PHLET
1'i”idaZO|ﬁh1o%yb@hdéﬁehy|a 4olfur atom (the sulfur atom is optionally

oxidized) and a nitrogen atom, and a fused non-=aromatic
heterocyclic group. Examples of the fused non-aromatic

15 heterocyclic group include a group derived from a fused ring
wherein a ring corresponding to the 4- to 7-membered
monocyclic non-aromatic heterocyclic group and 1 or 2 riﬁgs
selected from a 5- or 6-membered aromatic or non-aromatic
heterocycle containing 1 or 2 nitrogen atoms (e.g., pyrrole,

20 imidazole, pyrazole, pyrazine, pyridine, pyrimidine,
pyrrolidine, imidazolidine, pyrazolidine, piperidine,
piperazine), a 5-membered aromatic or non-aromatic heterocycle
containing one sulfur atom (e.g., thiophene,
tetrahydrothiophene) and a benzene ring are condensed, a group

25 wherein the above-mentioned group is partially saturated, and
the like.
[0046]

Preferable examples of the non-aromatic heterocyclic

'group include

30 monocyclic non-aromatic heterocyclic groups such as
tetrahydrofuranyl (e.g., 2-tetrahydrofuranyl), pyrrolidinyl
(e.g., l-pyrrolidinyl), piperidinyl (e.g., piperidino, 24
piperidinyl, 3-piperidinyl, 4-piperidinyl), morpholinyl (e.g.,
morpholino), thiomorpholinyl (e.g., thiomorpholino), 1-

35 oxidothiomorpholinyl (e.g., l-oxidothiomorpholin-4-yl), 1,1-
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i mdazolyl, 5-imdazolyl) , pyrazolyl (e.g., 1-pyrazolyl, 3- pyrazolyl,
4-pyrazolyl) , thiazolyl (e.g., 2-thiazolyl, 4- thiazolyl, 5-thiazolyl)
i sot hi azogl2oqeei26873 4-1 sot hiazolyl) , oxazolyl (e.g., 2poraemioyhs7625

4- lyl,. .5- Lyl i 0l vl 9., 1,2,
ey e R b ST o o o Borbd s
thladlazol¥hp@qaglnyu 334Fthladpﬁ@é&aé&%§l hﬁpape%abﬁm@Q|aaol-3 yl, 1,2,4-

t hi adi azol -5-yl) , triazo . -trlazoI-I-yI 1,2,

triazol - wlpefazznyé,)t,r|h§z<@merthyllen1mllzyis er gazoheziagnlethylgnsmn 1-yl),
triazol - 4 I oI | 4(e. yI, I y tr|a2|nyl
(e.g., 1 §x£501%?%§ n- I¥ P(» gx%25§?%$%giéé' t 18z ga%ﬁg§F used
heterocy@lt@lgz@dpglsu@hyé$ o had 2 1 (i rgy ], (2>quhnahyb@z@lqdunoEyyl,

4- qui nol yl ,, uinoly qui ho - isoqui.nolyl ) -, quinazolyl
(e 1) qammadgrdR e g o oA Yind byt ot @RS ol v

b- qui noxal yﬁhhazoll@ﬂgl@fuéyb ( et@iazathemzofiur,ylimidabenzefar yk). g. ,

benzot hienyl (e.g 2- benzot hienyl, 3-benzothienyl) benzoxazol yl (e.g

2- benzoxaz‘talllylﬁ)zollaeazwéoxa%qiwok@g3 Yl?-rb&%ﬂ’@&%&zd@yﬁ) 1bén§ét>ﬁ%zo| yl

(e.g., 2- bqnmt hi a&ek&shgn 1b$@2@m d@zaﬂa/logoq Ghr—aBanzi M dazol - 1-yI |
benzi ni dazol =2-yI , en2|n1dazo 255yl benzotrlazolyl (e.qg., IFLI, 2

, 3- benzotr dahydrdoyhpiazphddl yé. Qe,g4n51dﬂhﬁdﬁpqﬂ, ridndad2aygbl-Bnddl » 3-yl
indol-5-y| - in | Hi ol ) rrol.opyrazinyl (e g.,
| Hpyrrol o FE}O§9 ago¥3g§§ g y? gl?ﬂ%éﬁ%oxolﬁz3 fx%%oéﬁgéglg ig
inidazopyrp@kanyl(eegg , | B-purahegD) [ 4 etrayapdpdirani-yl(e. lenudazo[ 4,

ool ol gl iaate (s B p A Sy daggprraz vl

[2, 1-Db] t@e@zrahyéroxhwpspea@yppyéIcgﬂl ny4- t(ea;x%ydrldtwo@wbayw 3-c]

pyrldln 3 %xadotetrahydrothlopyranyl (e.g., l-oxidotetrahydrothiopyran-
4-yl), 1,1-dioxidotetrahydrothiopyranyl (e.g., 1,1-
dioxidotetrahydrothiopyran-4-yl), pyrazolidinyl (e.g:,
pyrazolidin-1-yl), tetrahydropyrimidinyl, dioxanyl (e.g., 1,3-
dioxan-2-yl, 1,3-dioxan-4-yl, 1,3-dioxan-5-yl, 1,4-dioxan-2-

20 yl), dioxenyl (e.g., 4H-1,3-dioxin-2-yl, 4H-1,3-dioxin-4-yl,
4H-1, 3-dioxin-5-y1, 4H-1,3-dioxin -6-yl, 2,3-dihydro-1,4-
dioxin-2-yl, 2,3-dihydro-1,4-dioxin-5-yl) and the like;
fused non-aromatic heterocyclic groups such as dihydroindolyl
(e.g., 2,3-dihydro-1iH-isoindol-1-yl), dihydroisoindolyl (e.g.,

25 1,3—dihydro—2H—isoindol—2—yl), dihydrobenzofuranyl (e.g., 2,3-
dihydro-l-benzofuran-5-yl), dihydrobenzodioxinyl (e.g., 2,3-
dihydro-1, 4-benzodioxinyl), dihydrobenzodioxepinyl (e.g., 3,4-
dihydro-2H-1,5-benzodioxepinyl), tetrahydrobenzofuranyl (e.g.,
4,5,6,7—tetrahydro—1—behzofuran—3—yl),.chromenyl (e.g., 4H-

30 chromen-2-yl, 2H-chromen-3-yl), dihydroquinolinyl (e.g., 1,2-
dihydroquinolin-4-yl), tetrahydroquinolinyl (e.g., 1,2,3,4-
tetrahydfoquinolin—4—yl), dihydroisoquinolinyl (e.g., 1,2- -
dihydroisoquinolin-4-yl), tetrahydroisoquinolinyl (e.g.,
1,2,3,4-tetrahydroisoquinolin-4-yl), dihydrophthalazinyl (e.g.,

35 1,4-dihydrophthalazin-4-yl), hexahydropyrazinooxazinyl (e.qg.,

25



pyrazol ot hienyl (e.g., 2H pyrazolo [3, 4-Db] thiophen-2-yl) ,
pyrazol otri azinyl (e.g., pyrazolo [5, 1-c] [1, 2 ,4 ]Jtriazin-3-yl) and the
| i ke; andwbheodizkezs [ 0045] Exanpl es of the non-aronmati c pogtiezesysitc group

include a 4- to 7-nenbered refe |y 5- ar 6-nenbered) npnocyclic
nonar onat | BHEREFBRGERT £ bt cont b Gy T3 FPg rBShet Rt ) ng. at om
besi des cagbgntgatonskel to 4 hetero atons selected froman oxyge n atom a

sul fur atom (the sulfur atomis optionally oxidized) and a nitrogen atom
and a fusedOd8ilaromatic heterocyclic group. Exanples of the fused

non-aromati ¢ het grocyelic. gLoun d nelyde. 3. araup et uedtom.a.fusedd i ng
rRf

! : 1 d
wherein a ring correspon tot nenbe nono
non- ar onat hethebeyotyc| grogrdbufom bpoioBatingsasel ecd edl §ukosn st en

6- menbered _aromatjc_or_non-aromati c heterocycle containing 1 or 2 nitrogen
atoms (e.g2 Egﬁ?%f‘é‘ft??f%lﬁ%?ﬁlodﬁ'az Fame 9Fa9fn€}}e Py Wy r i mi di ne,
pyrrolidi nenciotdazebsdi itmi RyF azdldrd nebspiipeend RBichi PREAZENEG) , @

S-menbered aromatic or non-aromatic heterocycle containing one sulfur atom
(e.g., thi 6pRéABLKYbtFEPNRIT cthiEphemdt i@ ld yhenbehietfAg as-eo condensed, a

0 P e EVEIDP P ot BEOMBrATLP LS AR ot e
i ncl ude :roRObytiteemon-aromed, Hterobstlitaegtesupsysbehths same or
t et rahydr ofd%ggpené.e. g., 2-tetrahydrofuranyl) , pyrrolidinyl

[0048]

R' is preferably an optionally substituted Cg14 aryl
group (preferably phenyl) or an optionally substituted

15 heterocyclic group (preferably an aromatic heterocyclic group
(preferably pyridyl)). ‘

[0049]

Preferable examples of the substituent for the Ce-14 aryl
group or heterocyclic group include

20 (1) a Ci-¢ alkylsulfonyl group (preferably methylsulfonyl),

'(2) a Ci_s alkyl group (preferably methyl) optionally
substituted by 1 to 3 Ci;-s alkoxy groups (preferably methoxy)
and the like, particularly preferably a Ci;-¢ alkylsulfonyl gfoup
(preferably methylsulfonyl). |

25 [0050]

R!' is more preferably a Cg-14 aryl group (preferably
phenyl) optionally substituted by 1 to 3 Ci-¢ alkylsulfonyl
groups (preferably methylsulfonyl).

[0051] .

30 In another embodiment, R! is more preferably a Cg-14 aryl
group (preferably phenyl) or a heterocyclic group (preferably
an aromatic heterocyclic group (preferably pyridyl)), each of
which is optionally substituted by 1 to 3 substituents

selected from

35 (1) a Ci-¢ alkylsulfonyl grodp (preferably methylsulfonyl), and
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(e.g., l-pyrrolidinyl) , piperidinyl (e.g., piperidino, 2- piperidinyl,
3-piperidinyl, 4-piperidinyl) , norpholinyl (e.g., norpholino)

t hi omor phgbi009126€39. , thi onor pholino) , 1- oxidot hi onoﬁaglirgﬂd@y/’bsﬁg g.,
I-OX|doth|onDrphoI|n 4-y 1, 1- d|0X|doth|onDrphoI|n

.1 - di oxi dot'i oﬁoﬁpﬁoﬁihm JFIUD  RIRFAATW ReEhyl) op %ﬂséaégynw

2- pi per azi nykst3tuPLBEHRZI W) 3. hﬁ?xﬂn@mlfr‘?ﬂdﬂsnylpr@%egably methoxy)
hexai net hyl eni m n-1-yl )", oxazolldlny (e.g., oxazolidin-2-yl)

t hi azol i di dpi05¢é. g., thlazolldln 2-yl) , imdazolidinyl (e.g.,
i m dazol i di n-2- Lidin oxa ol.i zoI| 2-yl ,
. . yhy H%n odlnie yfgl) s 34 CHT¥r%é %J.geferrﬁ Y, & rbr? 12yy|)

t hi azolinyl (e.g: §aZ61M i
inidazolkna3yy|brouﬁlQpﬁéﬂér&ﬁﬂg‘phéan(th«H-he%efbbycldbogebapyl (e.g., 1

, 3-di oxol an- 4 di hydr ooxadj azol 5-di hydro-1, 2

, 4- oxadi azd|pr§ ?F?blytﬁ oXETEZT i %‘;ﬁo‘(%%glc gzrotuﬁ d?SeFerablY
3- oxazol i di o3y ) ) Qé{{:@nd(f %St ¢h 1 Ml%}yamy suBltabudeapryyanyto (8. 9.
4- tetrahydropyran f , thiopyranyl (e.g., 4-thiopyranyl)

t et r ahydr o€hicopykanghlfenyl gurours r@mgmfrem low}e&ﬁyll)sulfgnyl)
OX|dotetraqb%r% hi opyranyl (e.g., 1-oxidotetrahydrothiopyran- 4-yl) , 1

1- d|OX|dotetraﬁydrothlopyranyl (e g., 1,1-
d|OX|doUetrahydrthunpyramﬁAombﬂly meazmtudedytlgeagkylFgmaupﬂanﬂam—l yl)
tetrahydrop ri,m i oxan xan- 2-y 1 , 3-di oxan-4-yl,
o o Rt andL 1Y st CRalen (& 8 et e a1 S g
4H—1 3-di goion44-yl, 4H-1,3-dioxin-5-yl, 4H1, 3-dioxin -6-yl, 2

, 3-di hydro-1, 4- di oxi n- 2- l, 2 ,3- dlhydro-l, 4-di oxi n-5-yl) and the like;
fused non- aronat?behe@eso% %Yicgﬁﬂ pL s Udte asrdilrpaldyngebrstiteted Ci2s

e BTl Lol ) oM (g
dihydro{b-bebz@ﬁbuaabEeypqSitﬁmhydrGhampdésomfnyhe(su@ptiﬁhéht include
those similar to the subépituent which the “Ci-¢ alkyl group” of
the “optionally substituted Cy.¢ alkyl group” for R! opticnally
has. When two or more substituents are used, the substituents
may be the same or different.
20 [0055] ’ |
Examples of the “optionally substituted Cs.i0 cycloalkyl
group” for R? include those similar to the “optionally
substituted Ci.;p cycloalkyl group” for RI.
[0056]
25 R? is preferably an optionally substituted}CLs alkyl
group (preferably methyl, ethyl, isopropyl).
[0057] ' 7
Preferable examples of the substituent for the Ci;-s alkyl
group include
30 (1) a Cg¢1a aryl group (preferably phenyl),
(2) an aromatic heterocyclic group (preferably pyridyl,
imidazolyl) optionally substituted by 1l to 3 substituents
‘'selected from _
(a) a halogen atom (préferably chlorine atom), and

35 (b) a Ci-¢ alkyl group (preferably methyl),
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di hydro-1, 4-benzodioxinyl) , dihydrobenzodi oxepinyl (e.g., 3,4-
di hydro-2H-1, 5-benzodi oxepinyl) , tetrahydrobenzofuranyl (e.g., 4 ,5, 6
, 7-tetr ahygngod nbenzof uran-3-yl) , chronenyl (e.g., 4Hch3(;@;jpﬂmg/357ﬁ5

2H-chromen- 3-yl) , di hydroqui hol i dr oqui nol i n-4-yl) ,
L oy odangl rapt arnetld Aot aldd G d et (MLl DO !

di hydr oi soquiRahiBy¥bpleadyi) 1, 2- - di hydroi soquinolin-4-yl)

t et r ahydr oi soqui nol i nyl (e.g , 1,2 ,3 ,4- tetrahydr0|squ|noI|n 4- yI) ,

di hydr opht Hdl)a2i hyKdre8YgIroup, 4- dlhydrophthala2|n 4-yl)

hexahydropyr Z|n ( I 1-c] [1, 4 ]oxazinyl)
and t he I|ke5%l 'fhéhp¥kg.8f%ﬂ%7 eg&%ﬂ¥égéiyg?£§ "group" of the
"optlonaklw63ubsﬁuPuEed het el plegrey 1 i Primyy draupR1l optionally has 1 to 3
substituents a% E %ltutable positions. Exanples o f the substituent

i ncl ude th698 $PRi FaFSto the substituent which the " C3-10 cycloalkyl gr oup”
of the "optfiopsalhly substituted C3-10 cycl oal kyl group” for Rl optionally
has. Wien two or pore substituents are used, the substituents may be the
sane or differenR’ 1DowBe Praiergbdierably ahkppt 5ARP| (PEUERTIRLN ed O6- 14

aryl 9 oupsiBreher abhy, pheayb)ogr: An.Antonaly \ suhsthed het eposyol | o

group (pre y an ronatl erocyclic pyrrdyl) )
[ 0049] RDeB@babheuenaapBe$eotedrﬁr@mbst|tuent for the C-i4 aryl group or

Tot hy Ul T ﬁy PR e LR an YpPErEYabTy et byl ) opti onal 1y
an aromatic heterocyclic group (preferably pyridyl,. .
imidazolyl) optionally substituted by 1 to 3 substituents
selected from
15 (a) a halogen atom (preferably chlofine atom), and
(b) a Ci-g alkyl group (preferably methyl),
(3) a non-aromatic heterocyclic group (preferably.
tetrahydropyranyl),
(4) a hydroxy group,
20 (5) a Ci-¢ alkoxy group (preferably methoxy), and
(6) a di-tert-butylphenylsilyloxy group.
[0059]
R® is a hydrogen atom or a halogen atom.
, R® is preferably a hydrogen atom.
25 [0060] -
Ring A-is an optionally further substituted 6-membered
ring.
(00617
Examples of the “6-membered ring” of the “optionally
30 further substituted 6-membered ring” for ring A include
benzene; cyclohexene, cyclohexadiene, a 6-membered aromatic
heterocycle and a 6-membered non-aromatic heterocycle.
[0062] | |
Examples of the 6-membered aromatic‘heterocycle include a

35 6-membered ring, from among rings corresponding to the
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substituted b y 1 to 3 C-6 al koxy groups (preferably nethoxy) and the
like, particularly preferably a G -6 al kyl sul fonyl group (preferably

met hyl sulywenyhe1258760050] RL is nore preferably a C6-14 agpylipehoudre2s
(preferably phenyl) tional|ly substituted bﬁﬁ 1 to 3 C-6 alkylsulfonyl

gr oups (préF@WéEP? Hﬁgﬁ§P§MF%bﬁyg§°uP[?ﬁﬂﬂﬂ LifieghdshéheenbedrsertclRE is

nore pref efz;% g”aogithear‘ I!Etgasﬁypl}é P arialloe Phereb 918 hgtegayebic
group (prefe |y an aromatic heterocyclic group (preférably pyridyl)

each o f WRi chspeciptahlal wm@smet,up@dldaylmetopsrsmb@meuemnsameect ed

from(1l) a | k u n roup (preferably nmethylsulfonyl) , and(2) a
C-6 alkyltglrlggﬁg p%é?e?g IYlﬁgthyl) optional l ysubstituted by 1 to 3 G -6

al koxy gsoupse@preferably nmethoxy) . [0052] In the enbodinent, RL is

particularly preferab a C- aryl grou preferably phenyl) or a
heterocyclic groﬁﬁaTBLé?e?ggT 3 QéﬂY%&é¥BE? PFchﬁ¥SEBCYEF%ferably

pyridyl) ) ineache0h M@méﬁe@%iwalﬁ%ﬁmg tﬁtl%d;sbﬁo%rteg 3n&ing to
aIkyIsquoné groups (preferably nethylsulfonyl) Rg is an
&b

optional Iyt §@nrar@raat:l<:6hgw yoCYRlop o e@ﬁmipénéllteyl g8gb&het uted C3-10
| oal kyl k |
cycloal Ky Eé‘EHgoc %Q?é] ?J&gg for ycl tﬁlr %Iﬂlyﬁ %%tl thonal Iy

substituted i ona substltuents at
substltm&abbeeposytlmosgr&uphpfeslﬁf BbeC$ﬁbshllpenp1p@ni@dma1hose simlar
to the SUbStbg%gggngbl%gr% 811%@,6 gkg%orgﬁgfgne, pyran, tetrahydropyran,
thiopyran, tetrahydrothiopyran, l-oxidotetrahydrothiopyran,
1,1- dlox1dotetrahydrothlopyran, tetrahydropyrimidine, dioxane
and the like.
15 [0064]
The “6-membered ring” of the “optionally further
substituted 6-membered ring” for ring A is preferably benzene.
[0065] .
The “6-membered ring” of the “optionally further
20 substituted 6-membered ring” for ring A optionally has,
besides -W'-R! and -W?- R2 1 or 2 substituents at substitutable
positions. Examples of the substltuent include those similar
to the substituent which the “Cj3.;0 cycloalkyl group” of the
“optionally substituted Cs.ip cycloalkyl group” for R'
25 optionally has. When two or more substituents are used,vthe
substitﬁents may be the same or different.
[0066]
Preferable examples of the substituent for the “6-
membered ring” include a halogen atom (preferably. fluorine
30 atom) and the like.
[0067] 4 _
Ring A is preferably a 6-membered ring (preferably
benzene) optionally substituted by, besides -w!'-R! and -W?-R?, 1
to 3 halogen atoms (preferably fluorine atom).

35 [0068]
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the "optionally substituted C2-6 al kyl group” for Rl optionally has. Wen
two or nore substituents are used, the substituents may be the same or

di ff er entwol@@¥phks73 Exanpl es of the " optional |y substit piedpse09/0€625
cycl oal kyl group” for R2 include those simlar to the "optionally

substituted C3- 16189cﬁoaﬁk@@r@rmﬁ)ﬁeﬁhlm qOFgER RS LdNpr éPé?ﬁSF?bém

optionally u _pet et byl
i sopropyl) bR %]85% ]Blg’?éfg%ra a%g%é‘%gn% Eﬁ substgfuate}%ﬁ fhgrﬂt'he C-6

al kyl grourIO|O|6<9I ude (1) a C -14 aryl group (pref erably phenyl) , (2) an
aromatic heterocyclic_group (prefer m.dazo I_ optionally
substituted by 1}43’8 SBSh%sg?t(g%H%n%gl%c 6151 (ja)5 % oégﬂ‘gﬁf?)ﬁ\
(preferabl niekbgehneocatemingngefdodydle 6 aI kyl group (preferabl y net hyl)
,(3) a non-aromatic heterocyclic group (preferably tetrahydrogyr,anyl) o (4)
a hydroxy group, EK8}PAe®i °F %o x§ droOup ERRSECa By FREEROKGR L2 1 ERT a

di-tert- buth)élteh_leey!:%*'ywxyhgr%?&gamﬁ JudeR1 thQBaBE-RRo1 § BhBered
preferably a C -6"alkyl group (preferabl’y nethyl, ethyl, isopropyl)

optional | ynsabggenut:edt@ymm onsteudstd taferfiar gengcBednfiode(4d)Sa ©6-U-aryl
group (preﬁgm%g gdph§Q¥|%6nta1nlng at least one nitrogen atom, from

10 among rings corresponding to the “heterocyclic group” of the
“optionally substituted heterocyclic group” for R},
specifically, pyridine, pyrimidine, pyridazine, pyrazine,
pyrroline, imidazole, pyrazole, thiazole, isothiazole, oxazole,
isoxazole, oxadiazole, thiadiazole, triazole, tetrazole,

15 triazine, pyrrolidine, piperidine, morpholine, thiomorpholine,
piperazine, hexamethylenimine, oxazolidine, thiazolidine,
imidazolidine, oxazoline, thiazoline, imidazoline,
dihydrooxadiazoline, pyrazolidine, tetrahydropyrimidine and
the like.

20 [0070]

The “5- to 7-membered nitrogen-containing heterdcycle” of
the “optionally substituted 5- to 7-membered nitrogen-
containing heterocycle” for ring B is preferably a 5-membered
nitrogen-containing heterocycle (preferably thiazoline,

25 thiazole, thiadiazole), more preferably a S5-membered nitrogen-
containing non-aromatic heterocycle (preferably thiazoline).
[0071] A

The “5— to 7-membered nitrogen-containing heterocycle” of
the “optionally substituted 5- to 7-membered nitrogen?

30 containing heterocycle” for ring B optionally has 1 to 5
(preferably 1 to 3) substituents at substitutable positions.
Examples of the substituent include those similar to the
substituent which the “Cs.;o cycloalkyl group” of the
“optionally substituted Cs.iy cycloalkyl groupJ for R!

35 optionally has. When two or more substituents are used, the
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(2) an aromatic heterocyclic group (preferably pyridyl, imdazolyl)
optionally substituted by 1 to 3 substituents selected from (a) a hal ogen

atom ( pr eygnhaksseghl orine atom , and (b) a C -6 al kyl @eeuPdopoekey ably
met hyl) (35 a non-aromatic heterocyclic (%,roup (preferably

t et rahydro pCHentesmay hg drKySYRYRE feremt-6 al koxy group

(preferably methgryh, @800k brdra Sisderdudiity!nhendesi | vhexy,group . [0059]
R3 is a hydrogen atom or a halogen atom R3 is preferably a hydrogen atom

[ 0060] Ri ngulsitsd tarnspt bondéd yté urhdesimylsstdtan et Fheedddrednti agompo061]

Exanpl es of, t v6-nmenpered ring"” ©of the "optionally further substituted
6- menber ed 11 %gmbﬁgg‘ta??ﬁg gr?rﬁc ude” %lnozneanlgl,y csyuc 0 lé)?etr?éj, ré§}8| Ohexadi ene, a
6- menber ed ar onaExaembeéer ocyche anth@’ iretterestionadngnaubet beteeacycl e.

[0062] Exanpl es of the 6-nenbered arqmatic heterocycle include a 6-nmenbered
ring, fromrlgﬁﬁzglPthgecﬁr?%sopéﬁ’ﬂilﬁ’ﬁ NEhedr Grae i%y%aéTWC| fc Cegrioup

exenpl i fiedyas o bhtadheher 08YELLL a37AURTo0h, t Rehe@BRELEPAL & Yasaibgld tiihed,
het erocycli ¢ group” for Rl, specifically, pyridine, pyridazine, pyrimdine,
pyrazine, triazi hgaapdes hef|ike.C{-0063FlEranphesintlede &-wermered
non'aronatE%r@%%ﬁ%ﬂﬁ!ﬁ&eto the “Cs-10 cycloalkyl group” of the “optionally
10 substituted Cs.io cycloalkyl group” for R!.
Examples of the Ce14 arene include a ring corresponding
to the “Cg-14 aryl group” of the “optionally substituted Ce-14
aryl group” for R!.
Examples of the heterocycle include a ring corresponding
15 to the aromatic heterocyclic group and non-aromatic
heterocyclic group exemplified as the “heterocyclic group” of
the “optionally substituted heterocyclic group” for R'.
[0072] -
Examples of the C3.;9 cycloalkene include cyclopropene,
20 cyclobutene, cyclopentene, cyclohexene, cyclohéptene,
cyclooctene and fhe like.
[0073]
Examples of the C4.i9 cycloalkadiene include 1,3-
cyclopentadiene, 1,3-cyclohexadiene, 1,4-cyclohexadiene, 1,3-
25 cycloheptadiene and the like.
[0074]
The “ring” of the “optionally substituted ring”
optionally has 1 to 3 substituents at substitutable positions.
Examples of the substituent include those similar to the
30 substituent which the “Cj3.i0 cycloalkyl group” of the
“optionally substituted Cs.;o cycloalkyl group” for R!
optionally has. When two or more substituents are used, the
substituents may be the same or different.
[0075]

35 Preferable examples of the substituent include
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i nclude a 6-nenbered ring, fromanong rings corresponding to the
non-aromati c heterocyclic group exenplified as the "heterocyclic group" of
t he "optiwpabdoyi2ssslsti tuted heterocyclic group” for R, pgRaerdodeSkty .

pi peri di ne, piperazine, norpholine, thianorpholine, pyran, tetrahydropyran,
thiopyran, et Pafydr 8tl?$V$p9F8HP 1PBRF SRt ¥ é?ﬁfd}y&'hie&éy’r]én??}lona{ly _

, 1- di oxi dotRigsahyehi@bNboPYr 88, 3t ehbayiEdiOpyd iJB1dH A&y diexane and the |ike.
[ 0064] The "6-nmenbered ring" of the "optionally further substituted

6- menber ed ring) faorhydagyAdiroupref er abl y benzene. [0065] The "6- nenbered
ring" of the "gptio ther substituted 6-nenbered ring"” for ring A
optionally has%beasir%lelly%%l %ghlg’-V\B-RZ, 1 or 2 substituents at
substitutabl e posid icoxxanplues of the substituent include those simlar

to the substituent which the "C3-10 cycl oal kyl graoup” of the "optionall
SUbsti tuted G410 Tyoloat KA GIARTONGr SRt (PO s S RASHCERBOBY L hor
substituents & used, the substituents may be the sanme or different.

[ 0066] Preferabl e exanples of the substituent for the "6- menbered ring"

i ncl ude a hal og®¥n AR EFCERELEONPLEFABY FheC agd BPP afirefrrailke. [0067] Ring

A is preferably, . -Jg}%@qrﬁﬁg ri-ng..(.RL g%ﬁpe) optionally

substituted by%lgoggal es - mlagéﬁeé\gﬂ%ﬂgﬁg}%gf a)l ‘ogen atons (preferably

fl uori neoat(@ny) a. CLR06BkRrpgcArbenyrerquref @redierad iy reibayed rbongl)

(preferably s the 1like.
[0076]

In another embodiment, preferable examples of the

substituent include
15 (1) a Ci-6 alkyl group (preferably methyl, ethyl, isobutyl)
optionally substituted by 1 to 3 substituents selected from
(é) a hydroxy group,
(b) a carbamoyl group optionally mono- or di-substituted by
substituent (s) selected from
20 (i) a Ci-g alkyl group (preferably methyl, éthyl, propyl,
‘isobutyl) optionally substituted by 1 to 3 substituents
selected from a hydroxy group énd a Ci-¢ alkoxy group
(preferably methoxy), and
(ii) a Cs3-190 cycloalkyl group (preferably cyclopropyl),
25 (c} a Ci_¢ alkoxy group (preferably methoxy),
(d) a éarboxy group, -
(e)

(f) a non-aromatic heterocyclic group - (preferably

a Ci-¢ alkoxy-carbonyl group (preferably ethoxycarbonyl),

thiomorpholinyl, l-oxidothiomorpholinyl), and .
30 (g) a non-aromatic heterocyclyl-carbonyl group (preferably
morpholinylcarbonyl), | o
(2) a Ci-6 alkoxy-carbonyl group (preferably ethoxycarbonyl)
and the like.
[0077]

35 Ring B is preferably a 5- to 7-membered nitrogen-
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benzene) having no substituents except -WB -R1 and -W2-R2 . [0069] Ring B
is an optionally substituted 5 to 7-nmenbered nitrogen-containing

het er ocygly Les of the "5- to 7-menbered nitrogenye@nbaiodhde
heterocyclez‘gpagﬁé " tlonaJIz;substituted 5- to 7-nen€grQ% oblbHdas

ni trogen- c@ﬁpaahphgghaﬁ*é%@w frrefanaply iencrtigabgrsd nétzogadnber ed
t K r respondi n
ring contaid Bh@QlﬁFL lcqeﬁéfce%'@%?i ggfé‘fp% fuﬁ%‘z%@ﬂg EQQ%ZBQé P 9

to the "heterocycli ¢ group Iy substit Ot eterocyclic
group” for tRiadspecléi cahdys m@&f@hahiy'@yﬁ—me@beeedpyntdagéne¢opyaamlmg
pyrroline, |n1daz

oxadi azol e Ph?éawgg%FpHe€?¥%§¥ﬁ%§|€ €?§¥3P %thgégkﬁ%negirPBF?a azole

pi peri di pesupBEpbatéaepyt hi 0605 phadd tieuepitRelsaziere edh€xamet hyl eni m ne,
oxazolidine, thiazolidine, imdazolidine, oxazoline, thiazoline,

i mi dazol i né1) dRhGasodkadt a36Pimel PERAFASILYdMeER Y et PRRYAY oPFLARa HE and
the Iike. L0OZ0}:Theq"Sy 10:d-eAhenad fu-H-00enscentaknbAg het erocycl e” of

t he "optlonally substltuted 5- to 7-nenbered nitrogencontaining
het erocycl e" flen wi hgdBoky prefierably a 5-nmenbered nitrogen- contalnlng

het erocycl e (pr r abl line, thiazole, thiadiazole) , nore
preferably a ébﬁe%bgge aR Yroggﬁ%ghtalnlng non-aromati c heterocycle

(preferably thmazalbaeboxy[aﬁiﬁt The "5- to 7-nmenbered nltrogen cont ai ni ng
het erocycl e” of the "optignally substltuted 5- to_7-nenbere
ni t rogencont ai fng feterdcyEveCaFEPr i ng BBt Psﬁ£Fr§fbhéseﬁh%w5arbonyl>

and
(e) a noﬁ—aromatic heterocyclic group (preferably
thiomorpholinyl, l-oxidothiomorpholinyl), and
15 (2) a Ci-¢ alkoxy-carbonyl group (preferably ethoxycarbonyl).
[0078]
In another embodiment, ring B is preferably a 5- to 7-
mempbered nitrogen-containing heterocycle (preferably a 5-
membered nitrogen-containing heterocycle (preferably
20 thiazoline, thiazole, thiadiazole), more preferably a 5-
membered nitrogen—containing'non—aromatic heterocycle
(preferably thiazoline)) optionally substituted by 1 to 3
substituents selected from
(1) a Ci-¢ alkyl group (preferably methyl, ethyl, isobutyl)
25 optionally substituted by 1 to 3 substituents selected from
(a) a hydroxy group,
(b) a carbamoyl group optionally mono- or di-substituted by
substituent (s) selected from .
(1) a Ci¢ alkyl group (preferably methyl, ethyl, propyl,
30 isobutyl) optionally substituted by 1 to 3 substituents
selected from a hydroxy group and a Ci-¢ alkoxy group
(preferably methoxy), and
(i1) a Cs3-10 cycloalkyl group (preferably.cyclopropylf,
(c) a Ci-g alkoxy group (preferably methoxy),

35 (d) a carboxy group,
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(preferably 1 to 3 ) substituents at substitutable positions. Exanples of

t he substituent include those simlar to the substituent which the "C3-10
cycl oal kwwoanewinss7af the "optionally substituted C3-10 ey¢lipadosyicsy oup”
for RL optionally has. Wien two or nore substituents are used,

t hesubst i't uent ey Des t XS DP WY SEMPE  WFSTarab Lyr svbrsysapsenylent s
are used, the Imo SuRslididants berdedotcihe siaghe gtomApijhe adj acent
atons, in conbination, froman "optionally substituted ring".” Exanpl es of
the "ring" of theraphoddalvly dubextidpuhédmpirphdlimgl udearsd C3- 10

cycl oal kane, a, G3-1 21 oal e -10.cycloal kadjene, a C -14 ar

group, a hetergggc 3“%%%r%ﬁg%ﬁ?kg?%ﬁgéﬁgg% Xo?g?%%g¥g-%ﬁm%§c&%ﬁ%&gﬁé&y

i nclude a ri ngnaxphdspgndiantong 1 heand3- 10 cycl oal kyl group” of the
"optionally substitut C3-10 cycl pal kyl group” for. RL . Exanples of the C
- arene | nc(lzadél S16i ﬁgE%YF%%ﬁ]B%’aY%g‘H%“R hPTERLP Ly FEhGRIGRTO8RYL he
“optional l yyosylestituted C6-i4 aryl group"” for Rl. Exanples of the

het erocycl e include a ring corresponding to the aromati c heterocyclic group
and non- aromat i cTRetBeo€gERRLa gf bup ExenptFddtatreaas apiresensedr byycl i ¢ group”
of the "op%i%%%lly substituted heterocyclic group” for RL . [0072] Exaiples
of the C3-18 cyéloalkene i ncl ude cycl opropene, cycl obutene, cycl opentene,
cycl ohexene, _cycl olgpt ene, cycl ooctene and the Iike. [0073] Exanples of the
C4-10 cycl oahkadi epe include 1, 3- cyclopentadi ene, 1 ,3-cyclohexadiene, 1

, 4-cycl ohexa H cycl ohept adi ene and the |ike.

10
[0081]
means a group derived from a bicycle formed by ring A and the
pyrrole ring having one common bond (that is, they are
condensed). The bond multiplicity for ring A and that for the
15 pyrrole ring, involved in the bicycle formation, are the same.

For example, when the structure represénted by

[0082]
P X
D
N

is the structure represented by

20 [0083]
R
/
A\
>
X H
[0084]
ring A is “benzene”.
[0085]
25 W' and W? are independently O, S, SO, SO; or NR* wherein

R is a hydrogen atom or a C;.¢ alkyl group.
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[0074] The "ring" of the "optionally substituted ring" optionally has 1 to
3 substituents at substitutable positions. Exanples of the substituent

i ncl ude tWweGosigdsar to the substituent which the "C3- pe1ro¥sdo9adxyd group”
of the "optional IWX substj tuted C3-10_cycl oal k%(}j’%rgr oup" for Rl optionally

has. Wien two or "nmo?Rd Hibdei PEEAEE2RLE {REEPe StHLi tre®S Gy e t he

same or different [Q97F iBrgberaplerexapplesooh ¢he substituent include(l)
a G- 6 alkyl group (preferably nethyl, ethyl) optionally substituted by 1

to 3 substil0¥&mtls sel ected from (a) a hydroxy group, (b) a carbanoyl group,
(0) 2 carboxy or eupochil 2 (1 36021 Kovscanhomd \arauR ADLeletallyn, i

et hoxycar bonyl ) non-aronatic erocyclic’grou prére

t hi onor pholtetyazol-6xiyddthiome2 phb) 3t azo0l(-2)-vd )G1HE iakkaxy-amathenyl group
(preferably ethqoxycarbonyl) and the |like. [0076] In another enbodi nent,
preferable @f@é?ﬁ& es of the substituent include (1) a C -6 al kyl group

(preferably methybmpetiAd! (1] SPHUSYL de 1 PRAd Yc3ubstinbutefpBynd.to 3
substituents selected from(a) a hydroxy group, (b) a carbanoyl group

optional | y laoReousd dP.shbstituted by substituent (s) selected from (i) a
G -6 al kyl gr OUDCQ%SE%?‘HY meihyi, ethyl, propyl, :

10 ring A 1is benzene;
ring B is an optionally substituted S5-membered nitrogen-
containing heterocycle;
Wl and W® are both 0;
R! is an optidnally sgbstituted Ce-14 @aryl group or an
15 optionally substituted heterocyclic group;
Rz‘is an optionally substituted C;-¢ alkyl group; and
R’ is a hydrogen atom.
[0088]
[Compdund (A-I)]
20 Compound (I) wherein
ring A is.a 6-membered ring (preferably benzene) having no
substituents except -W!-R' and -W?-R?;
ring B is a 5- to 7-membered nitrogen-containing heterocycle
(preferably 'a 5-membered nitrogen—containiné heterocycle
25 (preferably thiazoline, thiazole, thiadiazole), more
preferably a 5-membered nitrogen-containing non-aromatic
hetérocyéle (preferably thiazoline)) optionally substituted by
1 to 3 substituents selected from
(1) a Ci-g alkyl group (preferably methyl, ethyl) optionally
30 substituted by 1 to 3 substituents selected from
(a) a hydroxy group, ' |
(b) a carbamoyl group,
(c) a carboxy group, '
(d) a Ci-¢ alkoxy-carbonyl group (preferably ethoxycarbonyl),

35 and
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i sobutyl) optionally substituted by 1 to 3 substituents selected froma
hydr oxy group and a C _6 al koxy group (preferably nmethoxy) , and (ii) a

C3-10 cyoloabkyls@soup (preferably cyclopropyl) , (c) ap@irnf2@blseys gr oup
(preferably nmethoxy) , (d) a carboxy group, (e) a C -6 al koxy-carbonyl

group (pref er diflly e tREXPEIFEERGI ReteP§yal Horl EtmatR e fretiedrotycl i ¢ group

(preferably thiQmHRRelinkl , 110Xk debhh onpephd1 D), ARd (9) a
non-aromati ¢ heterocycl yl -Ccarbonyl group (preferably norpholinylcarbonyl) |,
(2) a G- 62al Roky-scatbonytcayrlouny mrsfur dipne fetrhdrycetbonyrFiraadytihe |ike.
[0077] RingiB.j r ef er ahl .5- to 7-menbered nitrogencontaining.
heterocyclg (%#%ﬂgrgﬁgy%gté-ﬁénbered ni trogencont ai ni ng heterocycle
(preferabl R thdé azatdnearthi gzole, (phé Behta170} )henyiDr eguiehendkl y a
5-menbered njtrogen-containi ng. non-arqQmati c heterocycle (preferably

t hi azol i ne)su?SEb?PB’ﬁ | Py %u‘b%??t%t@cflﬁvlfutléoély uS§PPPﬁe&1P§e§%F@E%%d from

(1) a Ci-6maltkyhsgregpyi{preferably methyl, ethyl) optionally substituted by
1 to 3 subsfituents se?ected from (a) a hydroxy group, (b) a carbanoyl

group, (c)Ra karddiys @loty, gr@rra (Brebeapkdxymebirbbnylseprrgypr ef erabl y
h b : d i c-h L bl
ooyt OBYL b 30 00 ML PELBLRONELLS YR (Rl EcallY

t hi onor pho I onor phol i'n OoXy-car bonyl
group (peef(eyabl st reoogylc aydoamy | (oreferably phenyl),

(2) an aromatic heterocyclic group (preferably pyridyl,
imidazolyl) optionally substituted by 1 to 3 substituents
sélected from i
(a) a halogen atom (preferably chlorine atom), and
15 (b) a Ci-¢ alkyl group (preferably methyl),
(3) a non-aromatic heterocyclic group (preferably
tetrahydropyranyl),
(4) a hydroxy group,
(5) a Ci_¢ alkoxy group (preferably methoxy), and
20}(6) a di-tert-butylphenylsilyloxy group:; and
R® is a hydrogen atom.
[0089]
[Compound (B-I)]
Compound (I) wherein
25 ring A is a 6-membered ring (preferably benzene) optionally
substituted by, besides -W!-R} and ~W2-R?, 1 to 3 halogen atoms
(preferably fluorine atom):; o '
ring B is a 5- to 7-membered nitrogen—containing heterocycle
(preferably a S5-membered nitrogen-containing heterocycle
30 (preferébly thiazoline, thiazole, thiadiazole), more
preferably a S-membered nitrogen-containing non-aromatic
heterocycle (preferably thiazoline)) optionally substituted by
1 to 3 substituents selected from |
(1) a Cy-¢ alkyl group (preferably methyl, ethyl, isobutyl)
35 optionally substituted by 1 to 3 substituents selected from
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[0078] In another enbodinent, ring Bis preferably a 5- to 7- nenbered
ni trogen-contai ning heterocycle (preferably a 5- nenbered

ni t r ogen-wenh@nkgyg heterocycl e (preferably thiazoline, pihijpZpb6sie2s
t hi adi azol e) , nor eé{}; eferably a 5- menbered nitrogen-containing

non- aromati ¢ h&ero FAREXpR&EPEPabl y t hi azoline) ) optional |y substituted

by 1 to 3 subsid uertssrsglgat %éohpoapelbnalg/-z@oﬁékyér o QUL A @b by,
met hyl ,” ethyl, isobutyl) optionally substituted by 1 to 3 substituents™
sel ected fromYubdstd twpartdwy gedegstedbframcar bamoyl group optional |y nono-

or di-substituted sti t sel ' i - I oup
(preferably net hyf?ye%h@l'f éplr pyIgff%dgo(g%?%%)gggiﬁg?%ét%%fﬁ%%?Y?’utge%o&l’1 to
3 substituents selsubhedy ) apa dnadrloxsu@psaipuard by Cl- 6o aB kextysigitoignts

referably methox and_ (i -10 cycl oal kyl group (preferabl '
((350| opr opy?/) C( cﬁgj)aec&‘?% fzﬁ(%ﬁ/qﬁ’%ﬁ’ﬁ‘y( 8%81‘1& ﬁﬁﬁya rré%‘ﬁoi%o’fy (%O‘ﬁycar boxy
group, (e) a G -6 ghkorrLAPaHhdd0Oyp ahpr ef erably et hoxycarbonyl'] (f) a

non-aromatic heterocyclic group (preferably thionorpholinyl,
1- oxi dot hi onor phol3¥y13 G-mn@YEgPaaknbnIaewrrai? e frtadtlot yoloresryadny |

O (o ooy TR B SO R Pl 8 21 - ooy
structurie reprebent edripxy0@80hp[ 0081] : ’
(e) a Ci-¢ alkoxy-carbonyl group (preferably ethokycarbonyl),
(f) a non-aromatic heterocyclic group (preferably
thiomorpholinyl, l-oxidothiomorpholinyl), and
(g) a non-aromatic heterocyclyl-carbonyl group (preferably
15 morpholinylcarbonyl), and |
(2) a Ci¢ alkoxy-carbonyl group (preferably ethoxycarbonyl);
W' and W? are both O;
R' is a Ce-14 aryl group (preferably phenyl) or a heterocyclic
group (preferably an aromatic heterocyclic group (preferably
20 pyridyl)), each of which is optionally substituted by 1 to 3
substituents selected from
(1) a Ci-s alkylsulfonyl group (preferably methylsulfonyl), and
(2) a Ci-g alle group (preferably methyl) optionally '
substituted by 1 to 3 Ci-¢ alkoxy groups (preferably methoxy):;
25 R? is a Cig alkyl group (preferably methyl, ethyl, isopropyl)
optionally substituted by 1 to 3 substituents selected from
(1) a Cg14 aryl group (preferably phenyl),
(2) an aromatic heterocyclic group (preferably pyridyl,
imidazolyl) optionally substituted by 1 to 3 substituents
30 selected from
(a) a halogen atom (preferably chlorine atom), and -
(b) a Ci-¢ alkyl group (preferably methyl),
(3) a non-aromatic heterocyclic.group (preferably
tetrahydropyranyl),
35 (4) a hydroxy group,
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means a group derived froma bicycle formed by ring A and the pyrrole ring
havi ng one comon bond (that is, they are condensed) . The bond

mul tipli oybodeizsgisng A and that for the pyrrole ring, ipaygbMaooisg2d he
bi cycl e forrratlon are the sanme. For exanple, when the structure

repr esent ed By [ Gos2plkexy Heruw u&R{ﬁfeeJ?aéﬁfyeé‘}?ﬁth@d‘YBy FG@BS] [0084] ring A

i's "benzeng's) 0085} W 1papgh Bsingdepan o) , SO, SO2 or NR4
wher ei n R4q| S a hydrggen a?gn%ﬁy 6 al'ky group V\l and W2 is preferably

i ndependen®’yi9 2 lyydr@@ro@ted.. W and W2 is nore preferably both O .
[0086] CO”R%I@%]( ) does not enconpass N-nethyl-4- [(1-nmethyl-|Htetrazol -
5-yl) thio] (1, 3-thiazol-2-yl) -IHindol-7-amne. [0087] Conpound (I)
is prefesably theff obhpadimg cD)npomusmpox{r(a)nuaunds( Arefkyrabl€pnpovad (1)
wherein ri ntg[ ,% enzene,; L—J} B |s an Ciﬂslronal |y substituted 5-nenbered
ni t rogencoRt& ﬁrrﬁﬁ Hef']é‘?oﬁ?/ ‘e both 0 ;" Rl is an optionally
substit ut eqcempbdnar Yh-9gt PHP or an opt| onal 'y substituted heterocyclic

group; R2 is an optionally substituted G -6 al kyl group; and R3 is a
hydr ogen at om Compound (II) wherein

ring A is benzene;

10 ring B is an optionally substituted 5-membered nitrogen-

containing heterocycle;

W' and W’ are both 0;

R! is an optionally substituted Cg14 aryl group'or an
optionally substituted heterocyclic group:;

15 R? is an optionally substituted Ci.¢ alkyl group; and
R® is a hydrogen atom.

[0091]
[Compound (B-I1I)]
Compound (II) wherein ‘

20 iing A is a 6-membered ring (preferably benzene) optionally
substituted by, besides -W!-R! and -W?-R?, 1 to 3 halogen atoms
(preferably fluorine atom);
ring B.is a 5- to 7-membered nitrogen—containing heterocycle
(preferably a 5-membered nitrogen-containing heterocycle

25 (preferably thiazoline, thiazole, thiadiazole), more
preferably a 5-membered nitrogen-containing non-aromatic
heterocycle (preferably thiazoline)) optionally substituted by
1 to 3 substituents selected from
(1) a Ci-s alkyl group (preferably methyl, ethyl, isobutyl)

30 optionally substituted by 1 to 3 substituents selected from

(a) a hydroxy group,
(b) a carbamoyl group optionally mono- or di-substituted by
substituent (s) selected from
(1) a Ci-¢ alkyl group (preferably methyl, ethyl, propyl,
35 isobutyl) optionally substituted by 1 to 3 substituents
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[ 0088] [ Compound (A-1)] Conpound (1) wherein ring Ais a b-nmenbered ring
(preferably benzene) having no substituents except -W-Rl and -W2-R2; ring

B is a 5-wboogori¥egher ed nitrogen-contai ni ng heterocycl e pcRfpiRs8Ys @
5-menber ed nitrogen-containing heterocycle (preferably thiazoline,

thi azol e, thiadi a¥®+@§ted nord Gt SWVEERHYy 9 OBPnERBeReli6i &+ BREN-TERHRI ni ng

non-aromati ¢ het efOeyel £ € PF i8Ry ,t Bhazol ine) ) optionally substituted
by 1 to 3 substituents selected from (1) a G -6 al kyl group (preferably

met hyl , ethyl) optibhat|§s-subyrieat bl byrqup ol Srefdsal e opalopytled from
(a) a hydroxy oup,~ (b) r (o] boxy group, (d) a G -6
s DB R0 BRIRY, (SEOABLALPY A ERCRRN

al koxy- car bonyl~'group { pr xycar )" a non-aronmatic
het erocyegl i ¢ grdup (Qaelosrvakiryuphi onor phol i nyl, 1-oxi dot hi onor phol i nyl) ,

and (2) a G -6 al koxy-carbonyl grou preferably ethoxycarbonyl) ; W1 and
W2 are both 0 (SRE iG-a KBy A Og‘ﬁ’guﬁr(’bllpef(x?lrggle%aﬁﬁéfn?lt?ogﬁ??BIH%PYJy) ’

substituted by £ 0 ndrCar@mdkky! aEtEroayEl 08 YRSk PIgieralinly
met hyl sul fonyIS ]); R2 ins aa G- 6 al kyIr g%loup (pref%rggl y met hyl , 1 sopropyl)

optional |y suBdtiomaradogynylyol3osidethiorerphekimctled #rdm (1) a C - 14
oYL 9100 (ol ML o) 21 O R SR 6 0
substituents morpholinylcarbonyl), and
(2) a Ci-¢ alkoxy-carbonyl group (preferably ethoxycarbonyl);
W' and W? are both O; '
R' is a Ce-14 aryl group (preferably phenyl) or a heterocyclic
group (preferably an aromatic heterocyélic group (preferably
15 pyridyl)), each of which is optionally substituted by 1 to 3
substituents selected from
(1) a Ci-s alkylsulfonyl group (preferably methylsulfonyl), and
(2) a Ci-g alkyl group (preferably methyl) optionally
substituted by 1 to 3 Ci-¢-alkoxy groups (preferably methoxy);
20 R® is a Ci¢ alkyl group (preferably methyl, ethyl, isopropyl)
optionally substituted by 1 to 3 substituents selected from
(1) a Cg-14 aryl group (preferably phenyl), »
(2) an aromatic heterocyclic group (preferably pyridyl,
imidazolyl) optionally substituted by 1 to 3 substituents
25 selected from _
(a) a halogen atom (preferably chlorine atom), and
(b) a Cig alkyl group (preferably methyl),
(3) a non-aromatic heterocyclic group (preferably
tetrahydropyranyl),
30 (4) a hydroxy group, A
" (5) a Ci-¢ alkoxy group (preferably methoxy), and
(6) a di-tert-butylphenylsilyloxy group; and
R® is a hydrogen atom.
[0092]

35 When compound (I) or compound (II) [hereinafter to be
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selected from(a) a hal ogen atom (preferably chlorine atom , and (b) a G -
6 al kyl group (preferably nethyl) , (3) a non-aronatic heterocyclic group

(pref er abyp sh@nadrydropyranyl) , (4) a hydroxy group, (‘prrapsdosfs@iKoxy
group (preferablg met hox , and (6) a di-tert- butyIphenyIS|Ionxy group;

and R3 i s &BYFECSGERLKt BRPTEHOBHFA [ TDHIRRINCE- 1)) dsnpdui@e( EPrRhefefn
ring Ais %a@’tmag@eﬁﬁghréQQtéFr?(‘Sﬁr@;pézﬂ{plt@n%e'}:%)ltoﬂﬁ't@in@n'o)f g;d@ét bhuted by,

besi des -W.-R1l and -\W2- hal ogen atons (preferably uorine atom.
. ring B i% sa3t woth- apgbeiedoaser o@eﬂﬁlcromlmmmm@rlgemuco@y@ﬁe @gpeselerably

a 5- nmenber | n-con I nin cI prefer bI thIaZO|I
t hi azol e, Sﬁng aggﬁ ?cggfe pg%?era XD neﬁbgfé ﬁy?roagn géatgPﬂing
non- ar onwt ithehe@tiekeocycl e (preferably thlazollne) ) optionally substituted
by 1 to 3 substituents selected froqgééé{a C.-6 aIkyI group . (preferably

methyl , ethyl, iSo6BGEFRYIBpEramRtES %ﬁﬂlédweg; M ipgrgagissPrEgent s

sel ect ed f&%‘Eﬁ.ﬁheaamkgiQXMegéPUQal’&é))s&l’P%@J%Mhngrs%‘ll% Ogbhaeehhﬁﬁ gene- or
di -substituted by substituent (s) selected from( al kyl group

(pref er abl gngetthgl likehyelkpt bpy| cafHomatal) Sﬂ&iﬁoﬁ@bhya§ub§ﬂpﬂumeaab§ 1to

3 substi t ug a@egetﬁcgsﬁtf@@ gndy o exy aglr&%u?n“%aeitg GrdbkQnd% 95048
(preferably

10 and the like. .

Preferable examples of the salt with organic base include
salts with trimethylamine, triethylamine, pyridine, picoline,
ethanolamine, dieﬁhanolamine, triethanolamine,
dicyclohexylamine, N,N—dibenzyletﬁylenediamine and the like.

15 Preferable examples of the salt with inorganic acid
include salt with hydrochloric-acid, hydrobromic acid, nitric
acid, sulfuric acid, phosphoric acid and the like.

Preferable examples of the salt with organic acid include
salts with formic acid, acetic acid, trifluoroacetic acid,

20 fumaric acid, oxalic acid, tartaric acid, maleic acid, citric.
acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid and the like.

Preferable examples of the salt with basic amino acid
include salts with arginine, lysine, ornithine and the like.

25 Preferable examples of the salt with acidic amino acid
include salts with aspartic acid, glutamic acid and the like.
[0093]

A prodrug of the compound (I) means a compound which is
converted to the compound (I) with a reaction due to an enzyme,

30 an gastrie acid, etc. under the physiological condition in the
living body, that is, a compound which is converted to the
compound (I) with enzymatic oxidation, reduction, hydrolysis
and the like; a compound which is converted to the compound
(I) by hydrolysis and the like due to gastric acid and the

35 like. A prodrug of the compoﬁnd (I) may be a compound obtained
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(1i1) a C3-10 cycl oal kyl group (preferably cyclopropyl) , (c) a G -6 al koxy
group (preferably nethoxy) , (d) a carboxy group, (e) a G-6

al koxy- cawbanyi12es7eup (preferably ethoxycarbonyl) , (f) paToemosnomwes i c

het er ocycl u referably thionornpholin oxi,d i onor phol i nyl)
o (o) a RénSuPubet PES 1t Sinst (B SPBRBCCHr OF br oB1 37
nUrphO"”Yh@?lQ@ﬂ&ﬁ) algymhﬂﬁanzbﬂlpﬂégyﬂezyﬂa@abhomylggroypc&@p@ﬁ@dably ‘
et hoxycar bon ; W1 and W2 are both 0 ; RLis a C - roup
(pref er abl §P %ﬁéﬁ?@)bbrs‘abmférp&f@l s g @F opr dfet S| 90%01@@%@% ] cto

het erocycl g g{gg@g&%?fg r&ﬂﬂ>éﬂaqgr$$hkn9 5%§§§n]?1§@g§%?§%yg$ii aJ{QL

substituted by 1 sti'tuénts select’e sul fonyl
group (pfehetapl y2netdyl sindiomdlen-4amnd ) (R)chax@cagbahkyat gooup (preferably

met hyl ) op nal | bstltuted by 0 roups (preferably
met hoxy) ,£E£ agy%_%# ﬁrgﬁﬂéF%FﬁfF§yﬁ§f¥9ﬁf et hyl , isopropyl)
optlonalIypsu@$©y1¢&ymb&ny1bﬂxbd3dﬂntgbﬂuwuﬂyaaiebﬁyted topdgdg a C6-14
aryl group (greferably phenyl), (2) an aromatic heterocyclic grou

(pr ef er abl §° ?%?%?LbY|§HQk%ﬁﬂﬁﬂ% SOPYIERAN ProuBs Pt HhedCHPauRS QP to
substituents se f&%fﬁhfréﬁﬁ%ﬁ@tf%nhakﬁg%%h%t a@@Bﬁf§E?P$¥a€Déﬁr{@e%atQﬁj

and - (b) a G -6 alkyl group (preferably me a non-aronma
heterocy@lc@mg®@m® QQﬁaﬁnﬁdnhx/su@ue&ﬁy@@opyrawﬁrpxy ¢gayum hydeloxy group, (5)

a G-6 alk X%%ﬁuﬁ§ﬁéﬁfy feLa Xe@EEhQXX% pgﬂgl£g}l§%10n, propanoylation,

di-tert-bu oxy rou
pivaloylation, succ1nylatlon, fumarylation, alanylation or

dimethylaminomethylcarbonylation); a compound obtained by
subjecting a carboxy group in the compound (I) to an

15 esferification or amidation (e.g., a compound obtained by
subjecting a carboxy group in the compound (I) to an ethyl
esterification, phenyl esterification, carboxymethyl
esterification, dimethylaminomethyl esterificatioh,
pivaloyloxymethyl esterification, ethoxycarbonyloxyethyl

20 esterification, phthalidyl esterification, (5-methyl-2-oxo-
1,3-dioxolen-4-yl)methyl esterification,
cyclohexyloxycarbonylethyl esterification or methylamidation)
and the like. These compounds can be produced from the
compound (I) according to a method known per se.

;5 A prodrug of the compound (I) may also be one which is
converted into the compound (I) under a physiological
condition, such as those described in IYAKUHIN NO KAIHATSU
(Development of Pharmaceuticals), Vol. 7, Design of Molecules,
p.163-198, Pub;{shed by HIROKAWA SHOTEN (1990).

30 Preferable specific examples of the prodrug of compound
(I) include a compound'wherein the amino group of the moiety
pyrrole in the structure represented by the formula (I)

[0094]
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R3 is a hydrogen atom [0090] O f conpound (1) , compound (II) is
preferable, nore preferably the follow ng conpounds. [Conmpound (A-11) ]
Conpound ywblahooisggi n ring A is benzene; ring B is an optirQpaobisieas
substituted 5-nenbered nitrogencontaining heterocycle; W1 and W2 are both
0 ; Rl is apgoptionatly substituted C6-1 aryl group or an optionally '
substituted heterocyclic group; R2 is an optionally substituted G _6 al kyl
group; and RZ irjpgen atom [0091] [ Conmpound (B-11) ] Conmpound (I1)
wherein ring enmbered ring (preferably benzene) optionally

substi t ut ed. b beSHdes -W1-R1 and -W2-R2, 1 to 3 hal ogen atons
(preferably Tluorine atom) ; ring Bis a 5- to 7-nenbered

ni t rogen- cdmio®isni ng het erocycl e (preferabl y a 5-nenbered

ni trogen-cagntai ning heterocycle (prefera t hi azol i ne, thiazole,
[hi a0 azol OF SCHORESfr of bRUDTYSS: B HErBR EF 1 (o GHPSEBREAN LAY

non- ar omat i@ ket erocycl e (pref erably thiazoline) ) optionally substituted b
y 1to 3 substltuents sel ected from (1) a G-6 alkyl group (preferabl
met hyl , éthyl, T&ebgeyppungt ( bhandy Bebbabelrddirly an tis@opgbdei-guents,

sel ect ed frqun (3a<_)> alzhi/dgtogxs Y Rhe 1ike.

Furthermore, the compound (I) may be a non-hydrate or

hydrate.
Deuterium-converted compound wherein 'H has been
10 converted to ?H(D) are also encompassed in the compound (I).
[0097]

The compound (I) or a prodrug thereof (hereinafter
sometimes to be abbreviated as the compound of the present
invention) shows low toxicity and can be used as an agent for

15 the prophylaxis or treatment of various diseases to be
mentioned later for mammals (e.g., humans, mice, rats, rabbits,
dogs, cats, bovines, horses, pigs, monkeys) as they are or by
admixing with a pharmacologically acceptable carrier and the
like to give a pharmaceutical composition.

20 [0098]

Here, various organic or inorganic carriers
conventionally used as materials for pharmaceutical
preparations are used as a pharmacologically acceptable
carrier, which are added as excipient, lubricant, binder and

25 disintegrant for solid preparations; solvent, solubilizing
agent, suspending agent, isotonicity agent, buffer and
soothing agent for liquid preparations, and the like. Where
necessary, an additive for pharmaceutical preparations such as
preservative, antioxidant, colorant, sweetening agent and the

30 like can be used.

[0099]

Preferable examples of the excipient include lactose,
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(b) a carbamoyl group optionally nmono- or di-substituted b y substituent
(s) selected from (i) a C -6 alkyl group (preferably nethyl, ethyl, propyl,
i sobut yl )wepbépngdsy substituted by 1 to 3 substituent sselrgpiReoiAem a
hydroxy group and a G -6 al koxy group. (preferably nmethoxy) , and (ii) a
?3- 1]9 cy(t:): @éllcl%’zgegriﬁﬁlaggié%r alB‘[ﬁ/O%kiﬂetF%]pr oﬁi@cﬁrygpjz@t@y;GngﬁP(PéééyrgLoup
prereranl % 0AY hes Ao &a] DDXY- Y d Ml McedlloB¥eE,
group (preféggbly etEogycaigggy;ilékéf) a non-arqnaticlgégg§60{qng group
(pref er abl yoRUBNSRPREKYRGFY 4C ¥ orBHpPIFEIFANA ) PU afig) Lag
non- ar omat i CY.C =ca I (prefer. I, Lin 1)
and (2) a 8%@%%%§E§x§?gééﬁgné?ngﬁﬁ%{;pre(gfgb fgét Sggéggggﬁy*%gﬁégﬁgénd
W2 are bet Rl@minRtei sectafbiidate ydngricup ikeef erably phenyl) or a
het erocyclic gro r ef erabl n_aronatic heterocycli roup referably
S ) e R bR P B s AT e B T L0 M obBE SRt ont s
sel ected fre@uhred Chicbuml kst Onw alay 0w 1(Ryiefar ahhy caethyl sykfonyl)
and (2) a G -6 alkyl group (preferably nethyl) optionally substituted by 1-
to 3 C _6 éP%@xy.groups (preferably nethoxy) ; R2 is a C -6 alkyl group
(preferabl y[ongr]lyl , ethyl, isopropyl) optionally substituted by 1 to 3
substituents selected from (1) a C6-i4 aryl group (preferably phenyl), (2
an aromabi c het epPeeyekibablgrexgmd psefef ailey Hiyidedy lindlndeazelsyb)xcapt i onal |
substi t ut edabﬁ 1to3 suﬁ;%&tuen&% (_j'lsceal1 e.caf ed ftrhoTc(ﬁ)lu% gal ogen atom
(preferablf ¢ PSFPﬁs’a98 - 3nd? cia, methy ose,

carboxymethylcellulose, sodium carboxymethylcellulose,

)
y

crystalline cellulose, sucrose, D-mannitol, trehalose, dextrin,

pullulan, hydroxypropylcellulose; hydroxypropylmethylcellulose,
15 polyvinylpyrrolidone and the like.

[0101]

Preferable examples of the disintegrant include lactose,
sucrose, starch, carboXymethylcellulose, calcium
carboxymethylcellulose, sodium croscarmellose, sodium

20 carboxymethylstarch, light anhydrous silicic acid, low-
substituted hydroxypropylcellulose and the like.
[0102]

.Preferable examples of the solvent include water for
injection, physiological brine, Ringer’s solution, .alcohol,

25 propylene glycol, polyethylene glycol, sesame o0il, corn oil,
olive o0il, cottonseed o0il and the like.
[0103]
Preferred examples of the solubilizing agent include
polyethylene glycol, propylene glycol, D-mannitol, trehalose,
30 benzyl benzoate, ethanol, trisaminomethané;-éﬁolesterol,
triethanolamine, sodium carbonate, sédium citrate, sodium
salicylate, sodium acetate and the. like.
[0104] -
. Preferred examples of the suspending agént include

35 surfactants such as stearyltriethanolamine, sodium lauryl
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(b) a G- 6 alkyl group (preferably nethyl), (3) a non-aromatic
het erocyclic group (preferably tetrahydropyranyl) , (4) a hydroxy group,

(5) a G -Woabkpwsys7aroup (preferably methoxy) , and (6) @cT/p2009/057625
di-tert- butnghenyIS|Ionxy group; and R3 is a_hydrogen atom _[0092] Wen

conpound ( FRléRt@onpdiuhdl (NI écide BEESFPARL I henyahbprE¥ i at ed as
conpound (Lhjok$aén tdye, d0sn Al &SR di.geas g“i'&%@r?@l ﬁénoé@%afé@éméﬁd @hsal t

with inorganic base, a salt with organic base, a sal I norgani ¢ acid,
a salt mnthlbegahY@r@mhxﬂlQ1Qnﬂxmqusl$Ub@sa@ polawidyt ahtolokcid and t he

i ke. Pref S ble e t he |t wi_th inorgani se include al kali
nmet al salt§ ﬁﬁvhn gggpﬁ°u%¥§h T L%E§F %P?gngg gg?ﬁguf?i% al kal i ne
earth met ahesBllSeSLCILSES, caparunyﬁathyléﬁ¢HUﬁﬂsﬂn shltirangetheldd kailose,
alum num salts; ammoniumsalts and the like. Preferable exanples of the

salt with BYGE%XEPB%%I?%%%QWS Bhict Ilrlﬂﬁel' nBPhYPSRPAESSt ri et hyl ami ne,

pyridine, 9599& th QenaticRi Ranebamne, ahai ehbanpkam ne,
di cycl ohexyl am ne, dlbenzylethylenedlanlne and the like. Preferable

exanpl es ofOthel salt ‘with inorganic acid include salt with hydrochloric

act d. hydr obr ot 6, 2L o B LI A e LS ULLEASEA: PhOSRIOTLG geld and. the

| i ke. Preferabl e exa e salt MAt anrc i NC Salts with
form c amldodﬂu@t¢mlemndb,tqudenaﬂgamemamnacbd, burarbttat) dglwxade caradi d,
tartaric acjd,.maleic acid, citric acid, succinic acid, malic acid,
nethanesul?%ﬁl% 1524 d,

Preferred examples of the buffer include buffers such as
rhosphate, acetate, carbonate, citrate and fhe like.

Preferred examples of the soothing agent include benzyl

15 alcohol and the like.

Preferred examples of the preservative include p-
oxybenzoates, chlorobutanol, benzyl alcohol, phenethyl alcohol,
dehydroacetic acid, sorbic acid and the like.

Preferred examples of the antioxidant include sulfite,

20 ascorbate.and the like.
[0106]

Preferable examples of the colorant include water-soluble
edible tar pigments (e.g., foodcolors such as Food Color Red
Nos. 2 and 3, Food Color Yellow Nos. 4 and 5, Food Color Blue

25 Nos. 1 and 2 and the like), water insoluble lake pigments
(e.g., aluminum salt of the aforementioned water-soluble
edible tar pigment), natural pigments (e.g., beta carotene,
chlorophil, red iron oxide) and the like.

Preferable examples of the sweetening agent include

30 saccharin sodium, dipotassium glycyrrhizinate, aspartame,
stevia and the like.

[0107]

The dosage form of the aforementioned pharmaceutical

composition is, for example, an oral agent such as tablets

35 (inclusive of sugar-coated tablets, film—coatedltablets,
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benzenesul fonic acid, p-toluenesulfonic acid and the |like. Preferable
exanples of the salt with basic amno acid include salts with arginine,

l'ysi ne, okpibéyss7and the like. Preferable exarrpl es of tphegpaoboieih aci dic
am no acid include salts with aspartjic acid, glutamc acid and the |iKke.

[0093] A priotldgonrlt RePlehpoamd P¥5L e dhsS N iQHRRIfd CRRILERS) s EBRTEIEEd t o

the CO”DOUWQnEhhstEhoﬁ 58861 L9Ps HUEs 1O AT RV s 1 AR s9asi-bauaekd, etc.
under the physiol ogical condition in the l'iving body, that is, a conpound

which is covvelered tooches compouns (¢ryumqnsenzsym:tan@l@msdatfuéms fedacti on,

T T L ey

t he conpeurdichl ksmayjbet AogonpoLmd, o@mbnuﬁﬂﬂaousnung@tmﬁ@nan antpavghoup in
t he conpound ﬁ%ato an ac | ati on, 3H¥lat|on or phosphor, atlgn (e.g., a

conpound oBtd] OB§ - stBf %T??EF%EF iR RESCINBBERY (1) to an

ei cosanoyl %l;@&tlahanyhaipomf@@mryé)a,mése@&rrmnség%wt%n (e( g, met hyl - 2- oxo-1,
3- di oxol en-4-yl) net hoxycarbonyl ati on, tetrahydrofuranylatlon pyrr ol

|dyInethylaﬁapéﬁerﬁﬁ¢aPé?P@&@ﬁ%@¢®ﬂeﬁi@ﬁmQﬂt&Eﬂtsqﬂmgﬁﬂapﬁéﬁﬁ (eageonpound
obt ai ned by 4 %‘Eglleﬁﬁ?e?sftgi@éé’xyv &é&%ﬁ%@%‘énd %h%gsan %&%i ation,

al kyl ati on, phos atron or tion , a Co tal ne
subjectungpanpbydtm&ysgrpwimomaryupxnpqnnnubda)(ﬂnhaaataoesytabpbnhalmic

D anyl at| ORGP =aERAPRY| e rEhiet M CarBihgiie Lo SetepbUReobt ai ned by
subj ecting a@m@aﬁaeéy‘ear@alpem +he sopaundy Ipadataragster if i cabponaof
am dati on a conpound obtai ned by subjecting a carboxy group in the
conpound (chgél ni@gﬁayenous administrations etc. % route.
‘These agents may be controlled-release preparations such
15 as rapid-release preparations and sustained-release
preparations (e.g., sustained-release microcapsules).
[0108]
The pharmaceutical composition can be produced according
to a method conventionally used in the field of pharmaceutical
20 preparation, such as the method described in Japan
Pharmacopoeia and the like. Concrete production methods of |
preparations are described in detail in the following.
While the content of the compound of the present
invention in the pharmaceutical composition varies depending
25 on the dosagé form, dose of the compound of the present
invention and the like, it is, for example, about 0.1 to 100
wts.
[0109]
The compound of the present invention has a superior GK
30 activating action, and can oe used as an agent for the
.prophylaxis or treatment of various diseases for mammals (e.g.,
human, bovine, horse, dog, cat, monkey, mouse, rat,
specifically human). In addition, as the compound of the
present invention has a selective GK activating action, it

35 shows low toxicity (e.g., acute toxicity, chronic toxicity,
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esterification, phenyl esterification, carboxynethyl esterification,

di met hyl am nonet hyl esterification, pival oyl oxynethyl esterification,

et hoxycanpenydorrsyethyl esterification, phthalidyl esteriptirQaidodis7625
(5-methyl -2-o0x0- 1 ,3-dioxolen-4-yl) nethyl esterification,
cyclohexyl6§§9éP58ﬁ§FéFKyIC%%?%ﬁ??ﬁ%%ﬁn(ﬂ?qﬁtlﬁbF9¢P§&FﬂéP|HH}CBnGaWﬁ%SI|ke
These conpednds canebgrprogdiiced fromthe conmpound (1) according to a method
known per se. A prodrug of the conpound (1) nay al so be one which is
converted ilALéO08he conpound (1) under a physiol ogi cal condition, such as

t hose descri bed I I | HAT vel uticals),
Vol . 7 , Design gg Ng”%%&#ﬁgr%%|%%é;%€%%§ﬂ%;fﬁ %%?%% aHIE%Kﬁgﬁgéﬁbf%N
(1990). PreﬁehabEerSﬁﬁélﬁr@ph@&ﬂﬁﬂ&ﬁbﬂﬁtﬂd&tmmnmdb&gdﬂébéﬁﬁpowédg(J) i ncl ude
a conpound mhergln the am no group, of the noiety pyrrole . in the structure

repr esent e§YBG thelfBEREFa (YN TOCHANGESs] GeS ALy PRAedI1aPRYPEL egPese

sul fonyl at a@agéteBOéelaoryla?ﬁe erl OGR4 tﬂ@@%ﬁ%l@l brmychenéabebed with
an isotope (e.g., 3H, 14C, 35S, 125 1| et and the like. Furthernore,

t he corrpouﬁée(sllywra?nb@g%n%bfpmyﬁdr%wocﬁhyriﬁéﬁlét er Dé@taémeum ebnvert ed

conpound b co .t al so enconpassed in the
conpound ?F?ﬁgkgbé;?gﬁl @ggiougaﬁﬁ?ﬁgéﬁéiygg ?rugg(hereof (hereinafter
sonet i mes hgpbechbbeeﬂea&kﬁmzastHypaaHﬂMaamiaofpbhepmaeaeal i nvention) shows

| ow t oxi ci n n
ow toxic h¥ er 15? egfauggg P? 5% éa G t g;r the prophylaxis or

treatment of arteriosclerosis; an agent for the prophylaxis or
treatment of impaired glucose tolerance (IGT); and an agent
for préventing progression of impaired glucose tolerance into
15 diabetes.
[0111]
For diagnostic criteria of diabetes, Japan Diabetes
Society reported new diagnostic criteria in 1999.
According to this report, diabetes is a condition showing
20 any of a fasting blood glucose level (glucose concentration of
intravenous plasma) of not less than 126 mg/dl, a 75 g oral
glucose tolerance test (75 g OGTT) 2 h level (glucose
concentration of intravenous plasma) of not less than 200
mg/dl, and a non-fasting blood glucose level (glucose
25 concentration of intravenous plasma) of not less than 200
mg/dl. A condition not falling under the above-mentioned
diabetes and different from “a condition showing a fasting
blood glucose level (glucose concentration of ihtravenOus
plasma) of less than 110 mg/dl or a 75 g oral glucose
30 tolerance test (75 g OGTT) 2 h level (glucose concentration of
intravenous plasma) of less than 140 mg/dl” (normal type) is
called a “borderline type”.
[0112]
In addition, ADA (American Diabetes Association) and WHO

35 reported new diagnostic criteria of diabetes.
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t he prophylaxis or treatnent of various diseases to be nmentioned |ater for
mammal s (e.g., humans, mce, rats, rabbits, dogs, cats, bovines, horses,

pi gs, rmr\l&@»a()wﬁ?m@hey are or by admixing with a phar magekagi@mahinas
acceptable carrier and the |ike tooglve a pharnaceutlcal conposi tion.

[0098] Here, var6G8T8i8anFe breFH céP@n§F§Sc&ﬁv§nFP8ﬁéFP9nused as -

material s fobwihar BReaUti 68l bPEERAF RIS 1R 1USRA RSk RbRLERESLEgbLal lY
acceptabl e carriér, which are added as excipient,” |ubricant, binder and

di si nt egr aRt ﬂ@ﬁrgﬁﬁpéuﬁrééaﬁgﬁioﬁé nafol hes# thesl d@ﬁlm@Vﬂé,agénﬁ 75 g
suspendi ng ; ?%‘:"L”ﬁ&uc&%%k%&%ﬁ@ge@ést butf ey vae;id ?g&.%%lsgg ﬁgﬁgh tor;Liauid

pr eparations, €re necessary, arnaceutlcal
pr epar at 5 opg 3n¢haasnpnesplaamayeafanﬁidxkdammﬁnc@b@rm@lesmeetenlng agent
and the |I§@ g n be used. [0099] Preferabl e exanples of the excipient

i ncl ude | adPd sucrose D-mannitol, D-sorbitol, starch, a-starch, dextrin,

crystalline cell nb@§@d1h9%§ub§éléb&ﬂéim1%é@r QI@)gS'oQ*Q's' Bk OREA §§Ql WA,
car boxynet hyl cel | ul ose, gum acacia, pullulan, |ight anhydrous silicic aci d,

synt hetic émﬁﬁ#ﬁﬁﬁl§ﬂPF@é?etOh%@%%%ﬁtﬂﬁeﬂtﬂﬁﬂ@%ﬁéoﬁe§§§WPP§aﬁe7én@ phellike.
e o SRS LR UpEL ety IRONTS RanER W RbeRCaLeppogh ol
of the bindetrievehode missmathef smetc Harsss ehagelldi mg/glmeadateas than
methyl cel 1 ylogs gy, /63" PRYIBL LS d W25 G 2001 UM £RAPOXYIBLAY £8L UL 0581,
a fasting blood glucose level (glucose concentration of
-intravenous plasma) of not less than 100 mg/dl and less than
126 mg/dl is called IFG (Impaired Fasting Glucose). According
15 to the report of WHO, among the IFG (Impaired Fasting Glucose),
a condition showing a 75 g oral glucose tolerance test 2 h
level (glucose concentration of intravenous plasma) of not
less than 110 mg/dl and less than 126 mg/dl is calléd IFG
(Impaired Fasting Glycemia).
20 [0114]
' The compound of the present invention can also be used as
an agent for the prophylaxis or treatment of diabetes,
borderline type, impaired glucose tolerance, IFG (Impaired
Fasting Glucose) and IFG (Impaired Fasting Glycemia), as
25 determined according to the above-mentioned new diagnostic
criteria. Moreover, the compound of the present invention can
prevent progress of borderline type, impaired glucose
tolerance, IFG (Impaired Fasting Glucose) or IFG (Impaired
Fasting Glycemia) into diabetes. '
30 [0115]

e The compound of the present invention can also be used as
an agent fof the prophylaxis or treatment of, for example,
diabetic complications [e.g., neuropathy, nephropathy,
retinopathy, cataract, macroangiopathy, osteopenia,

35 hyperosmolar diabetic coma, infectious disease (e.q.,
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crystalline cellul ose, sucrose, D-mannitol, trehal ose, dextrin, pullulan,
hydr oxypropyl cel | ul ose, hydroxypropyl nmethyl cel | ul ose, polyvinyl pyrrolidone

and t he lywbeoodRi$3] Preferabl e exanpl es of the disintegrgnpriobheirdse
| act ose, sucrose, starch carboxynetq¥lcellulose cal.ci um

car boxymet RSP PiPE¥e I NEBAF LA er BEERF eI T oed RHRUHOCar boxynet hyl st ar ch,

li ght anhyd@usoshkestenati dnréovsomstad L0 dur @xupiepyheekkybase and the
i ke. [0102] Preferable exanples of the solvent include water for

i nj ection, {pApsierogieRl 1pErRELIOR) ngeiabesbrufPen, lapéonol(e- Br opgheaESNE,
glycol , ~polyethyl eggig%&ma SEIEELON . SO dh A as e 4dlsbrdB0! t Onseed

oi | and the 11 ke’ Prefer ed exanples of the solubiTiZing agent

i ncl ude pompeupybeaé glgcdl¢1p¢u¢@¢£mmeQﬂ%amﬁer Ddimiveitticl diarehabdse,
benzyl benzg@te tri sam nonet hane, chol esterol , triethanol am ne,

sodi um car B ﬁ&ﬁ&y's8ﬁPﬁﬂ?%F??éfe c %hft s iyl SPECSEGHPURRSEETARe and t he

| i ke. [0104upBrefieptiedcexiasnlgs @fabdiei Suspendiing agesy gaekdde surfactants
such as stearyltriethanol am ne, sodium|laurylsulfate, |auryl am nopropionic

aci d, | eci GRCREXbEnzBNRBAT AT chi B3 TR, CAAIAEtthotindiRCERrESi BdsegBgcer yl
monost ear aligRRg: kx| Lkeneydraphid ca@%ﬁ %]ﬁnta%'ad@%le%m'k,ny' al cohol,

pol yvi nyl pyrrolidone, sodium carboxynet ose, nethylcefllul ose,
hydroxynetﬁyhdebmaboséathydlovqexerpﬁﬁﬂanaﬁnn mpdw@yypuoppweeylulose and

the Thke: Roh¥IGHOA RPandy! SPAYSLIVIENE NYATINRNY 6d,028180n0,! and the
. glomerular nephritis, glomerulosclerosis, nephrotic syndroﬁe,
hypertensive nephrosclerosis, end stage kidney disease,
pyelonephritis, hydronephrosis), muscular dystrophy,

15 myocardial infarction, angina pectoris, cerebrovascular
accident (e.g., cerebral infarction, cerebral apoplexy),
abnormal sugar metabolism, abnormal lipid metabolism, insulin
resistance syndrome, Syndrome X, metabolic syndrome (according
to the above-mentioned report by WHO, state concurrently

20 associated with at least one of type 2 diabetes, impaired
glucose tolerance and insulin resistance, and at leasf two
from obesity, abnormal lipid metabolism, hypertension and-
trace albumin urine), Cushing’s syndrome, hyperinsulinemia,
hyperinsulinemia-induced sensory disorder, tumor (e.g.,

25 leukemia, breast cancer, prostate cancer, skin cancer),
irritable bowel syndrdme, acute or chronic diarrhea,
inflammatory diseases (e.g., chronic rheumatoid arthritis,
spondylitis deformans, osteoarthritis, lumbago, gout,
postoperative or traumatic inflammation, swelling, neuralgia,

30 pharyngolaryngitis, cystitis, hepatitis (inclusive of non-
alcoholic steatohepatitis), pneumonia, pancreatitis,
inflammatory bowel disease, ulcerative colitis, stomach mucous
membrane injury (including stomach mucous membrane injury
caused by aspirin)), visceral fat syndrome, Alzheimer’s .

35 disease, cerebrovascular dementia, depression and the like.
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[0105] Preferred exanples of the isotonicity agent include sodiumchloride,
glycerol, D-mannitol, D-sorbitol, glucose and the |ike. Preferred exanpl es

of the bufbenidnsdyde buffers such as phosphate, acetat @cTOpsdaoIGss
citrate an e_like. Preferred exanples of the soothing agent include

benzyl al cgﬁ&l ®dnd the like. Preferred exanpl es of the preservative include
poxybenzoates, chher ebubsned .o Pefry ! @é@mlmnv@?ﬁﬁ%hh}ébnaEQQB%e used

dehydroacetlc acid, sorbic acid and the | i ke. Preferred exanples of the
anti oxi dantfornémpaevsuent tef Hovokbatee simtanee | IPEMOLOL06Pr PretEeabE €

exanpl es of r cl ude 0 I ar ,
foocr:In(::)oI ors sugﬁsgl% Qgéﬁo{[‘&éry 3 eea{s A#BJI%C%(}Iﬁgog (%b (S)?bgg??%%voéb%.g 4
and 5 , FO@@CGmhdlatBbueOf\lO\Slsdemlﬁ &andﬁ;he:da@)t ofiatagai naet abd eismke
pi gnents (e, % alt of t e afore nt.i oned wat er - sol ubl e_edi bl e
tar pigmentJ" rﬁé{ﬂ}?g% g]g%é?ﬂ 8, SERPEEBPHPT, Ot ed iron
oxi de) ando&h.@a'tlll&@ Lﬂ%%&ﬁ&&&%amﬁ%ﬁméﬂte&W@b@ﬁk@ge@ﬁem i ncl ude
saccharin sodi uml | pot assi-um gII%/cyrrhl zinate, aspartanme, stevia and the
46%

like. [0107FtRe agéowe%ﬂﬁq)fo el egd rramnRitoned mpnar racetit pEal
conposi ti ogglrtggg}[gtmgg | Psm,arbrgéa{%l] % agant osﬂuctr}eg%]]te?{lgl s (inclusive of

sugar - coat e m coat s, subl 1 ngua ets and orally
di si nt ege abkedtiabbetslar @amlnlcatl(omclpmpm/l@fxwobt tapsthest anfl heart
n]CrOcapsu%%%&uregégmpilcétlon, prophylaxis or treatment of anovulation,
prophylax1s or treatment of hirsutism, prophylaxis or
treatment of hyperandrogenism, improvement of pancreatic (B
cell) function, regeneration of pancreas (B cell), promotion of

15 regeneration of pancreas (B cell) and the like.

The compound of the present invention -can also be used
for the secondary prevention and suppression of progression of
various diseases mentioned above (e.g., cardiovascular event
such as myocardial infarction etc.).

20 The compound of the present invention is particularly
useful as an agent for the prophylaxis or treatment of type-2
diabetes, obese diabetes and the like.

[0117] |

While the dose of the compound of the present invention

25 varies depending on the administration subject, administration
route, target disease, condition and the like, the compound of
the present invention is generally given in a single dose of
about 0.01-100 mg/kg body weight, preferably 0.05-30 mg/kg
body weight, more preferablyJO.l—lo mg/kg body weight, in the

30 case of, for example, ora; administration to adult diabetic
patients. This dose is desirably given 1 to 3 times a day.
[0118]

The compound.of the present invention can be used in
combination with drugs such as a therapeutic agent for

35. diabetes, a therapeutic agent for diabetic complications, a
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powders, troches, syrups, enulsions, suspensions, filns (e.g., orally
disintegrable filnm) and the |ike; a parenteral agent such as injections

(e.g., suRpubeNEss 1 Nj ections, intravenous injections, pchilipaydblesidhar
injections, intraperitoneal injections, drip infusions), external agents

(e.g., trarSGEPRENCPFepdPaEi 6AS, MBI MY SufPb it o V@S TCE g1 Ver ect al
SUPPOSI t Or lx@%n +Yaghnaht$HBROEL E 044 &R, ra REIU RIS c NaShRiceRBFabEARSc

pul nonary preparations (inhalations) , ophthal mc preparations and the

li ke, and tlgeniti ken Thegaohhgraeewldid rfgsredredns &ndliyhricmbatiior agenk, a

par ent er al ical,.r a i Nt ravenous 1.nj_Stration c.)_route.
These agenF%%§§§eBé9§o%§?3Flgﬁ%réﬁEééhgéhaﬁﬁirﬁ%?%ﬁ%ggﬁgﬁ%ég ?§85élré ease
prepar at s orxeand leusiyaifnadt i eh easer preaparatineadetitd.c agestaifoed- rel ease

nicrocapsulei£.5€0108] The pharnmaceutical conposition can be produced
accor di ng PG*a%fethdd EonYERERBhattSPUSEPIGT t fe iSRRG 1fhaPREtetPF cal
preparati ogyss¥eh asdt breMet Rod(wWlesoiifad o) apanfhaaacepogsasand the
| i ke. Concrete production nethods of ( preparations are described in detai
in the fol comPAgatianl druge. cdmt éfisofaske EbApbamdnef of hedpirbeiration

i nvention i ufkc It r.i es ndi.ng - - dosage
form doseogfkggeegghggﬁﬁdg%f t%éﬂgggighfgﬁﬁ%%ﬁfﬁbﬁ gﬁ% %ﬁggﬁﬁggggﬁt is,
for exanpl erugbdat n6tl1linii€d. wi¥ese0ha9] béhe imadpanadust yt ddmjx esented

i nvention has_a superio .activati action, .and can.be used as an agent
for the br OAngRasHBBr Sk F aht dori oo a0 AT UaResed of Ranrapdsraly.

manner. Moreover, the compound of the present invention and a

combination drug may be administered as two kinds of
preparations each containing an active ingredient, or may. be

15 administered as a single preparation containing both active
ingredients.

The dose of the combination drug can be determined as
appropriate based on the dose clinically employed. The
proportion of the compound of the present invention and the

20 combination drug can be appropriately determined depending on
the administration subject, administration route, target
disease, condition, combination and the like. When, for
example, the administration subject is human, the combination
drug is used in an amount of 0.01-100 parts by weight per 1

25 part by weight of the compound of the present invention.

[0119]
Examples of the therapeutic agents for diabetes include
" insulin preparations (e.g., animal insulin preparations
extracted from pancreas of bovine or swine; human insuiin

30 preparations genetically synthesized using Escherichia coli or
yeast; zinc insulin; protamine zinc insulin; fragment or
derivative of insulin (e.g., INS-1), oral insulin preparatibn),
insulin sensitizers (e.g., pioglitazone or a salt thereof
(preferably hydrochloride), rosiglitazone or a salt thereof

35 (preferably maleate), Tesaglitazar, Ragaglitazar, Muraglitazar,
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human, bovi ne, horse, dog, cat, nonkey, nouse, rat, specifically human)
In addition, as the conpound of the present invention has a selective X

activati ngoagéd@ss73it shows low toxicity (e.g., acute t@@rgpi(mg/oghfg)m C
toxicity,cardiotoxicity, carC|no%en|c genetic tOXICIty whi ch causes

fewer sidelerPddtazoppritetaneld %%Ennﬂ?%ﬁg%%ﬁ§ﬁﬁﬁés ilentFBn08an) be
used-as an,a E.’Lr&tco QB%EQGJ.HBQBEWD%' e O i ﬁl%s of i g%%tsgs %g?étsﬁype 1

di abet es, type-2 etes, gestational obese abet es
agent f or temégémphybaxbsg@antd@%\t herd- ,ofmem;f@gmlyl, mf@g@m por at kelt

prophyl axi sparcbeeatngnt plabxesrlipidenale.d . duperbiighyceridena

hypercholes erolem' a ran yper |m
agent fos Bberptegbghaxl$s@lf®mﬁiur§ﬁn(en@-ar&eﬂkm&eh&ﬁesl@llaanagemidépr

t he prophyl or tre nt of aired gl ucose tol erance ; and an
agent for’ Si AEiAg pggggﬁgﬁ?%ﬁmg$ IGCuc GSETLERSPR éﬁ'lnto
di abet es. b@%lbpwamga@gn@ﬁm@pfﬁa@rnglcga‘lqud@betﬁ%u%%@én Di abet es
Soci ety reported new diagnostic criteria in 1999. Accordlng to this report,

di abet es |§e§a§éhaiﬂeonn%h%@%¥ﬁﬂﬁﬁn/mﬁtkﬂh%%ﬂﬂen@rbﬁéé§l@muéééé hedeate I
I I th a
(9/ueose, conesatsdtLan oty o atous 3l ot ot ) G5t hog, Lot ol

concentuatbmnaoéalnttheea@ﬂs p&eﬁ&mﬁbkﬁ heoizda¢es ,t Waid29Qipyhidl,, and a
non-fastin .bl ood glucose | evel (glucose concentratlgn of intravenous

pl asng) of hbed é@ IRhatP3e9l i dit. Ix &85 60N 2ddr Pal RPAGLEREef S the

above-nentpgngdj7 , glucose-dependent insulin secretagogue (e.g., TAK-
875), GPR40 agonists (e.g., compounds described in
W02006083781A1 and US 2007/0265332A1 ), GPR119 agonist (e.g.,

15 MBX-2982, PSN-821, APD-668), GLP-1 receptor agonists [e.g.,
GLP-1, GLP-1MR agent, NN-2211, AC-2993 (exendin-4), BIM-51077,
Aib(8,35)hGLP-1(7,37)NH,, CJC-1131], amylin agonists (e.g.,
pramlintide), phosphotyrosine phosphatase inhibitors (e.g.,
sodium vanadate), gluconeogenesis inhibitors (e.g., glycogen

20 phosphorylase inhibitors, glucose-6-phosphatase inhibitbrs,
glucagon antagonists), SGLT (sodium-glucose cotfansporter)
inhibitors (e.g., T-1095), 1llB-hydroxysteroid dehydrogenase
inhibitors (e.g., BVT-3498, dapagliflozin, remogliflozin),
adipoﬁeétin or agonists thereof, IKK inhibitors (e.g., AS-

25 2868), leptin resistance improving drugs, somatostatin
receptor agonists, glucokinase activators (e.g., Ro-28-1675),
GIP (Glucose-dependent insulinotropic peptide) and the like.
[0120]

Examples of the therapeutic agents for diabetic

30 complications include aldose reductase inhibitors (e.g.,
Tolrestat, Epalrestat, Zenarestat, Zopolrestat, Minalrestat,
Fidarestat, CT-112, ranirestat (AS-3201)), neurotrophiq
factors and increasing drugs thereof (e.g., NGF, NT-3, BDNF,
neurotrophin production-secretion promoters described in

35 W001/14372 (e,g.,-4—(4—chlorophenyl)—2—(2—methyl—1—
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di abetes and different froma condition showing a fasting bl ood gl ucose
| evel (gI ucose concentration of intravenous plasma) of |ess than 110 ng/dl

or a 75 ose tolerance test (75 g OGIT) 2 h |lg 4
concentratl on 01?“ f%Jlgltravenous pl asma) of |ess than 140 }fgw(?norrrgﬁe type)

i s called dmisgraerli né—{ypéZ mebrYDPherORAREIRIA, ] cABACLANSr | B&AVEI abet es
Associ at i O'Peg%%@ \QEI@ Be?%ﬁlgglﬁsv\éﬁ%?ggog.l Ccryter) a ekcdi a@? goéﬁcordl ng

to these reports es Is a condition showing a fasting gl ucose
| evel (gl ucesg-. comaénmataomnfmeaylat/@hou%ﬁblJas‘rmp)lt@ﬁ:snde bessALAiaf4826
ng/dl, or a 75 oral oset eranc tet 2 .hle l.uco
concent r at FoN gdllﬁtel’a %gaﬁygjg%ﬁz lfoé%]sdet hé‘ﬁhﬂzgg#g/ g‘ﬁT F@)h3]
Accor di ng EMOFDQ6ab9yelﬂBBihpnBﬁriﬁw&ﬁmﬁn@y,Aﬁ&ﬁﬂﬁhﬁ%@knl@Eébéﬁ@egbucose
tolerance is a condition showing a 75 g oral glucose tolerance test 2 h

| evel (gl ud&sé@-cohbeREFAF] 6‘1711‘6?' i PR FaRehb s $H PP TSt (Rof - ¥ e§32PHARIE40

mo/dl and s 16haReP00sBHALDst ACERT HhOMLLS: LIRAERAT { 0f1ADRg 2 condi ti on

showi ng a fasting bl ood glucose l'evel (glucose concentration of 'intravenous
pl asma) of apeptbeds shanalOoegylatimmokimssetha@SK28)myhdlibisocal ked | FG
(I'npai red %%tl ng. d ucose) . According to the report of WHO, anong the | FG
(I'nmpaired Ij—:astl ng *q ucose), a condition showing a 75 g oral glucose

t ol erance t[@iL12 h IeveI (gl ucose concentration of intravenous pI asma) of
not |ess than 110 g and | ess than 126 ng/dl is called | FG (I npaired
Fasting d yceni aflxa €349 THRS CMPRRRH OFC e rteSont Vﬁ@éﬁ%?bﬁe’éaﬁ al so

be used as include HMG- CoA reductase inhibitors (e.g., pravastatin,
simvastatin, lovastatin, atorvastatin, fluvastatin,
pitavasﬁatin, rosuvastatin and salts thereof (e.g., sodium

15 salt, calcium salt)), squalene synthase inhibitors
(lapaquistat or a salt thereof (preferably acetate), fibrate
compounds (e.g., bezafibrate, clofibrate, simfibrate,
clinofibrate), ACAT inhibitors (e.g., Avasimibe, Eflucimibe),
anion exchange resins (e.g., colestyramine), probucol,

20 nicotinic acid drugs (e.g., nicomol, niceritrol), ethyl
icosapentate, phytosterols (e.g., soysterol, y—oryzanol) and
the like. |
[0122] .

Examples of the antihypertensive agents include

25 angilotensin converting enzyme inhibitors (e.g., captopril,
enalapril, delapril), angiotensin II antagonists (e.g.,
candesartan cilexetil, losartan, eprosartan, valsartan,
telmisartan) irbesartan, tasosartan, 1-[[2’'-(2,5-dihydro-5-
oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]lmethyl]-2-ethoxy-1H-

30 benzimidazole-7-carboxylic acid); calcium antagonists (e.g.,
manidipine, nifedipine, amlodipine, efonidipine, nicardipine),
potassium channel openers (e.g., levcromakalim, L-27152, AL
0671, NIP-121), clonidine and the like.

[0123]

35 Examples of the antiobesity agents include antiobesity
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an agent for the prophylaxis or treatnent of diabetes, borderline type,
i npai red gl ucose tolerance, IFG (Inpaired Fasting G ucose) and I FG

(I npai r edybassdNes76 ycem a) , as determ ned accordi ng t @ctrfyP2009/057625
above- nentloneqﬁneM/dlagnost o crltgéLa Mor eover, the conmpound of the

present i nPATISn 2CAA"Br 80ehtS pFogt MBI T t{Fp&- /i npai red gl ucose

tol erance, dek@enlftpabmefe FasthNOufAHEASe)pHEntdt@milldTPalited rEASHENY
G ycem a) into di abetes. [0115] The conpound of the present invention can

al so be us@@f&@rémoa@enﬂexemphﬁﬁam#Qﬁwum%éaQﬂqk,ﬂﬁéﬁnﬂéﬁpp@ﬂolﬁ@nn@xanp|e
di abetic couplieahlans eHQreC LS OPALY, o ey opathy, SBet5'6§9H@th¥NAP

cat aract, macroangi opathy, osteopeni a, perosnol a dlabetlc co

i nfectloas7@M§easempeugdsree@crabadylmrWQﬁﬂA&ﬂ&zﬁuandaM¢Oﬂva@8BAmfect|on,
gastr0|ntest|nal |nf8 der nal t tiss 4§H9 tlons ferigr linb

i nf ect i on) PeYFRBEP ¢ Fo ta?Eig?ﬁﬁf%Fg ,‘bﬂnéﬂ%n dér Fan 9 rB8tBni a,
hypacusi s, r@%éﬁbb@véﬁﬁgbaﬁl§t§0(Qe@a,pﬁIJKﬂMHEﬁ road 7Gi78G 4l ghi-enidi sor der,
di abetic diarr , Obesity, osteoporosis, cachexia (e.g., canceraous

cachexi a, @@5@9@&Péﬁ§ caefexreatHf 4%?(%ﬂﬁk9éﬁ9rsbléo@ di e8Asetehchexi a,
endocri ne ﬁbieg§§??a§§e§ 3n1é@ eﬁﬁyfus atty I|Ve?%%%§h% ?no?Qthxﬁg due to

acquired i mun enc hyper tension, pol ycystic
ovary syndrieng,. ,kiLdrmyndl @Ié'aEe Cel pry dieabstimieptaopatrhy, gl omerul ar
nephritis, clerosis

nephrosclerg5|gcggh§ SPR R he gghegégge%xﬁ3€16ﬂ§§n¥$§itﬁg§%§$0nephrosis)
, muscul ar feystihgpby¥repyenes dialgi NfE¥rl) ethd am@ nakeectori s,
cerebrovas%ulga]a00|dent (e.g., cerebral infarction, cer ebr al apopl exy),

Examples of the diuretics include xanthine derivatives

15 (e.g., sodium salicylate and theobromine, caicium salicylate
and theobromine), thiazide preparations (e.g., ethiazide,
_cyclopenthiaz%de, trichloromethiazide, hydrochlorothiazide,
hydroflumethiazide, benzylhydrochlorothiazide, penflutizide,
polythiazide, methyclothiazide), antialdosterone preparations

20 (e.g., spironolactone, triamterene), carbonate dehydratase
inhibitors (e.g., acetazolamide), chlorobenzenesulfonamide
preparations f(e.qg., chlortélidone, mefruside, indapémide),
azosemide, isosorbide, etacrynic acid, piretanide, bumetanide,
furosemide and the like.

25 [0125]

Examples of the chemotherapeutic agents include
alkylating agents (e.g., cyclophosphamide, ifosfamide),
metabolic-antagonists (e.g., methotrexate, 5-flueorouracil and
derivatives thereof), antitumor antibiotics (e.g., mitomycin,

30 adriamycin), plant-derived antitumor agents (e.g., vincristiné,
vindesine, Taxol), cisplatin, carboplatin, etoposide and the
like. Of these, Furtulon or NeoFurtulon, which are 5-
fluorouracil derivatives, and the like are preferable.

[0126] |

35 Examples of the immunotherapeutic agents include
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abnormal sugar netabolism abnormal |ipid nmetabolism insulin resistance
syndrone, Syndrone X , netabolic syndrone (according to the above-nenti oned

report bywWHR/Bt@e concurrently associated with at | egpgt/PpnReed76iype 2
di abet es, inpaired glucose tolerance and insulin resistance, and at | east

two from oBeSHAPrIFBASANRE PREFET het aB MR R 1) pk tSens i 28d CLReBtafBuni n

urine), CuiNGatyve¥)dbBRLaAYPL! | BSIH) 4 R i dBPEIASY IiRgRIndtynduced
sensory disorder, tunor (e.g., leukema, breast cancer, "prostate cancer,
ski n cancempterntigitiabl @ciawskysyrddene leatinener schigribydilany h&gestin),

i nfl ammat or i e : roni e told.arthritis, spondylitis
def or mans, < st'?) ggglr%t% hr%F'g: ?%,geijuﬁgag%%g%%gt, lonsef%plgirg;&evctémérq%egaﬂ%ﬁgi'(:

i nfl ammasi antexvfelrbnnginneniatiia, (Jhar )y ngdlary giimd,atdyst ifhicsorbepatiti s
(inclusive of non al coholic steatohepatit] st%_ , pneunoni a, glgcreati tis,

i nf | anmat orly -Howe FrGREEFSET uFRETRY | et Motd ting Tahfdeh SRYESESPRERDEBhe
injury (inghddithg SteEBCH; FHCHHST SRANEANS JdH WY 16AYSad URY n@SBIERNYY,
visceral fat syndronme, Al zheiner''s di sease, cerebrovascul ar denenti a,

depr essi on t&nd -t B&-Ei kéLFd2 18pd ThHee cbifound of the present invention can
al so be uset@lfzc—yr i nprovenent of insulin resistance, pronotion or increase

of insulin secretion, decrease of visceral fat, suppression of accumul ation
of visceval fat, Exappbesnefttind sngarhmetadold sentypriovénert hepakipi d

met abol i sm (i ncl udi ng_suppressi on_of oxidative LDL production, . ovenent
0% 11 nopr ot'EH- ol BAF L SR ERRr | PP b S AL S Ay SRSER - of
coronary nmehaFeliisg (Brephywaxfsrof jéeaidmad) ofangardingvwassul akugs

conplication, prophylaxis or treatnent_ of heart failure conplication,
prophyl axi <©of -t r e4EABRECBRN AoV @t dkytic agents (e.g., urokinase,

tisokinase, alteplase, nateplase, monteplase, pamiteplase),
15 platelet aggregation inhibitors (e.g., ticlopidine
hydrochloride, cilostazol, ethyl icosapentate, beraprost
sodium, sarpogrelate hydrochloride) and the like.
[0128]
Examples of the therapeutic agents for osteoporosis
20 include alfacalcidol, calcitriol, elcatonin, calcitonin salmon,
estriol, ipriflavone, risedronate disodium, pamidronate
disodium, alendronate sodium hydrate, incadrohate disodium and
the like.
[0129]
25 Examples of the antidementia agents include tacrine,
donepezil, rivastigmine, galanthamine and the like.
Examples of the erectile dysfunction improvers include
apomorphine, sildenafil citrate and the like.
Examples of the therapeutic agents for pollakiuria or
30 urinary incontinence include flavoxate hydrochloride,
oxybutynin hydrochloride, propiverine hydrochloride and the
like.
Examples of the therapeutic agents for dysuria include
acetylcholine esterase inhibitors (e.g., diétigmine) and the

35 like.
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prophyl axis or treatnment of hirsutism prophylaxis or treatnent of
hyper andr ogeni sm i nprovenent of pancreatic (b cell) function, regeneration
of pancreae 20/s$’B) , pronoti on of regeneration of paneceas2docerd ) and
the |ike. TBZ éinpound of the present invention can also be used for the
secondary 6 3 tion and suppression of progression of various di seases

nentioned above fergherford] oyasgslmivieent sueR=as-aypeardhgl atvianction
etc.). The congound of the present |nvent|on is particularly useful as an

agent for CRE2PLOPRFHakRs2Emet aspdrit X Glgeiradi shéta§ioBpesauaiapet es
and the |ikec1b8134Ln YL £nh Ne; dose f 4.he scoipaynd 9f) thﬁrB%@%QEone_

i nvention varles dependlng on the adm nistration subject nistration
route, tar@@tldﬁSease (eoqdi theyestinb I e dtidke) ,théuCOﬁpeunddsf (ehe. present

i nvention Iy n iven in a single _dos g body
wel ght - pr SFERIBE D2 ooRe T R o e o s Stur 8 B EF 5P 0P 10 oy K
body wei ghtgehnst hEaﬁaxaetmolism m@afm}mg Qll’g@lnt&dmengs'f,l’@ﬁ.t@ﬁap@n@&’lﬂbic

di abetic patients. This dose is desirably given 1 to 3 tinmes a day. [0118]

The conpouR@i8f s t BECHFRSRMMIRRENtIGT leal @@ RS 5RDANGEFBRXMRT h dr ugs

such as 2 LRALEPRY! Fecagen.doradiabel s od { horaneutio-agent hotndi hetic

conpl i cati ons, er apeut.i c agent perl’i pi deffi a, an anti hyperfensive
agent, an énkﬁobééﬂibea@%¢ﬁ i@iQﬂmhknau;onawaﬁ@nﬁhﬁecapggund afebbe an

o5t opor os Lo oAkt FAERLLGTY Sgent, an erect| e dystunctioh improver. a
t herapeuti ¢oagent for pollakiuria or urinary incontinence, a therapeutic
agent for The combination drug is preferably insulin preparation,
insulin sensitizer, a-glucosidase inhibitor, biguanide,

15 1insulin secretagogue (preferably sulfonylurea) and the like.

Two or more kinds of the above-mentioned combination
drugs may be used in an appropriate combination.

When the compound of the present invention is used in
combination with a combination drug, the amount thereof can be

20 reduced within a safe range in consideration of counteraction
of these agents. Particularly, the dose of an insulin
sensitizer, an insulin secretagogue (preferably a
sulfonylurea) and a biguanide can be reduced as compared with
the normal dose. Therefore, an adverse effect which may be

25 caused by these agents'can be preventéd safely. In addition,
the dose of the therapeutic agent for diabetic complications,
therapeutic agent for hyperlipidemia and antihypertensive
agent can be reduced whefeby an adverse effect which may be

- caused by these agents can be prevented effectively.

30 [0132]

Compound (I) can be produced, for example, according to
the method shown in the following Reaction' Schemes 1, 2, 3 or
4.

[0133]

35 Reaction Scheme 1
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dysuria and the like (hereinafter to be referred to as a conbi nati on drug)

. In this case, the timng of admnistration of the conpound of the present
i nvent i onygngood26egbi nati on drug is not limted. These weY/ P09/057625

si mul t aneousl.y adm nistered to an admi nistration subject or adm nistered in
a staggeredO&éﬁﬁer. Mor eover, the conpound of the present invention and a
conbi nation drug may be adnini%tered as two kinds of preparations each
contai ning an active ingregdse ®,orcquamﬁ,aqninisteredaas a single

pr epar at i orR'eenArai ni ngRbot h. Fve iredptiedi effs—WJhe ddse of the

conbi nati on drug ned as_appropriate on e dose
clinically enpl oy alT grt.ion of the conmpoun N \Ar nt
invention apd t onk}i nat drug can be appropyd atel y det'dr sned
dependi ng Sh THE admi ni st a9 Bn subj ect, adm nistration route,  target

di sease, condition, conbination and the |ike. Wen, for anpl e, the

admi ni stration subject@s human, the conbination drug igﬁﬁsed in an anount
of 0.01-100 parts by weight per 1 part by weight of the conpound of the
present. i ni@ABPon. [0119] Exanpl es of the therapeutic agents for diabetes

i nclude insulin.pregparsti & I ' lhin .p [.O xtracted
fron1pancr§§§%§%8b§Viﬁg ogﬂgwﬁnegiﬂ%2gkﬂ%%¥5%?ﬁlg?gpé§§??§%§ ggﬁﬁtiéglly

synt hesi zedptisbngl Egchebschiat @bl G, -praMedstgraipnori agubphiopadlan ne zi nc
insulin; fra nt or derivative of insyhingde.g., | 1), oral insulin

b epar at | OFFESEREHEFH e AT erg o TR pRogR 1 06NE obte SERER TRETRbHY

(preferabl y RydregBhostéif)or 1051t dtarate HeP "SRGt RAERS! €Eefengbly

mal eate) , Tesaglitazar, Ragaﬁlitazar, Mur agl i tazar, Edagl i t azone,

Met agl i dasén, 2aRAVERRi PBR@F, S hgjarergR gethned above.
[0136]

10 ‘Examples of the “optiocnally substituted C;-s alkyl group”
for R®, R® or R® include those similar to the “optionally
.substituted C;.¢ alkyl group” for R?, and methyl group and ethyl
group are preferable.

Examples of the “optionally substituted C¢-14 aryl group”

15 for R®, R® or R® include those similar to the “optionally
substituted Cg-14 aryl group” for Rl, and a phenyl group and a
4-methoxyphenyl group are preferable.

[(0137]

Compound (I-B) can be produced from compound (2)

20 according to a method described in Angew. Chem.; Int; Ed.,
2003, vol. 42, page 83; Tetrahedron, 1999, vol. 55, page 10271,
or the like.

-This reaction is carried out by reacting compound (2)
with triphenylphosphine oxide and trifluoromethanesulfonic

25 anhydride or phosphorus.pentachloride.

This reaction is Carried.out without a solvent or in a
solvent inert to the reaction. The solvent is not particularly
limited as long as the reaction proceeds, and examples thereof
include ethers such as diethyl ether, diisopropyl ether,

30 diphenyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-
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a-glucosidase inhibitors (e.g., voglibose, acarbose, mglitol, emglitate)
bi guani des (e.g., nmetformn, buformn or a salt thereof (e.g.

hydrochlqwb@mmnﬁgﬁ@rate succinate)), insulin 5 secretag@ggﬁgmbﬁy%&pnylurea
(e.g., tol butanide, gbﬁbencl m de, %g%ICIaZIde chl or rgganlde toI?zanlde
<,

acet ohexam H&C RFYEEHFFENPRE, TBFi FefhT i -4t DiH AP5GLBEy e

repagl i ni dgrdpategliriige anfi thel LDkde OFomad L& WY SR da iiiisatsechheseof |,
di peptidyl -peptidase |V inhibitors (e.g., Alogliptinio or a salt t her eof

(pr ef er abl Pes&ensat &plueve| aagl thei hiks teafrumtar leaghnpons, sicbess,

15021) . BBAuatS ( SedancAlndorid 1 okUssprlaneent sk Rons

secr et agog agoni ‘st oun escribed in
V[200608378ﬂﬁ&1anddUShZ@@@mQQBBBQZAdh)o:of§ﬁﬁ&Qxagﬂnlsmt@aC@lpriﬁeNBX-ZQSZ,

PSN- 821, APD- ), receptor. agoni sts G_P- ent,

NN 2911, ACTISE FSRERAILER) SRl KRS orre RIS by o, | F5559) Rp oo s
CIC 1131] mayMyd @s@@oﬂhsésmiﬁt@re aﬁ)tfaé’ﬂ la(rjppﬂg)mawmh@t .yrosine
phosphat ase i nhibitors (e.g., sodiumvanadate), gluconeogenesis inhibitors

(e.g., glycogen ?@epﬁ%iéﬁérﬁa@éelWR}PQWJ@h%ﬂR}@&% gigifosphheageed is
i nhi bitors, esﬂetmq%n1a%a9@n{né%8)§re%uf hﬁ!ﬂ;% AGS$eTOhr ARSPAEL 1)

inhibitors (e 1095 dr oxyst e genase I nhibitors
(e.g., ByT<@®undafd&gl-if |ozin, renoglif I02|n) , adi ponectin or agonlsts

t hereof, KK inh| itars 868 tin.resi.stance rovi
hereor, | KK LMLt gus L S (A5 206 POSBlg LERLL RSl A0g e IRLOLL
Ro- 28- 1675)phdsSipfiofidsupeseadrpendeat t & nsalligewd riopigereeptlilge)l aadlohmou;ke
[0120] Exanples of the therapeutic agents for diabetic 30 conplications
i ncl ude al dUSE F8@Iet 4580 AhPBLt PRE (b, L of compound’ (2) .

The reaction temperature is generally -70°C to 100°C,

15 preferably -30°C to 60°C. The reaction time is generally 0.5
to 20 hr, preferably 0.5 to 6 hr.

Compound (2) used as a starting material for this
reaction can be produced, for example, according to the method
shown in the below-mentioned Reaction Scheme 5 6r a method

20 analogous thereto.
[0138]
Reaction Scheme 2

10139]
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Tolrestat, Epalrestat, Zenarestat, Zopolrestat, M nalrestat, Fidarestat,
CT-112, ranirestat (AS-3201) ), neurotrophic factors and increasing drugs

t hereof (WoQo09/ 73 NT-3, BDNF, neurotrophin producti onpgegpaiobetreey onot ers
described in 35 WX01/ 14372 (e.g., 4- (4-chlorophenyl) -2- (2-nethyl-

1-i m dazol yI) -5- [3- (2-nmnethyl phenoxy) propyl ] zole) ), nerve =
regeneratio rom)tl,_ng agent s gze g. Y-i&&)_:lz@hl bitors (e.g.

ruboxi st aur RANI S (e.g 946,R
N- phenacy! t hi azg% 42&:"_%{%"( ALT- , ALTSY1 X0 226,
Pyri doxam ne) G~ act NMe oxygen sc m (e.g., thioctic agt
vasodi |l ators (e g. ti apuri de, rrEX|(l3ft| rne) , somatostatin receg;_(§1 agoni sts
(Bl M23190) , tosis si gnal regulating kinase-1 (ASK-1) i nhi Yors and
the like. [0121 Exanpl es of the therapeutic agents for hyperl|i pidem a

i ncl ude HMG CoA reductase inhibitors (e.g., pravastatin, sinvgstatin,

| ovastatin, atorvastatin, fluvastatin, pitavastatin, rosuvastati nrrland salts
thereof (e.g., sodiumsalt, calciumsalt) ), squal ene %)é@khase i ghi bi
(lapaqui stat or a salt thereof (preferably acetate) , fi ouhgs
(e.g., bezafibrate, clofibrate, sinfibrate, clinof ibrate) A ;II'
inhibitors (e.g., Avasimbe, Eflucimbe) , anion exchan resinsd(e.g.,

col estyram ne) , probucol, nicotinic acid drugs (e.g., niconol(3-3iceritrol)
, ethyl icosapentate, phytosterols (e.g., soysterol, g-oryzanpl)gand i@ﬁ
li-ke. [0122] Exanples of the anti hyperten5| ve agents include angiotensi
converting enzyne inhibitors (e.g., captopril, or

R—E (20)
R3
R'w!
' N
RW? ﬁ

ey
[0140]
wherein G 1s a nitro group, an optionally protected amino
group or an optionally protected hydroxy group; X' is a halogen
5 atom; R®? is any one of the aforementioned R' and R%; W%? is W'
when R?? is R!, or W® when R?? is R?; W is W? when R?? is R!, or
Wk when R?? is R?; E is é hydroxy group or a leaving group; and
the other symbols are as defined above.
Examples 6f the “leaving group” for E include a halogen
10 atom; an optionally halogenated C;-¢ alkylsulfonyloxy grbup
(e.g., methanesulfonyloxy, ethanesulfonyloxy,
trichloromethanesulfonyloxy, trifluoromethanesulfonyloxy); a
Ce-10 arylsulfonyloxy group optionally having 1 to 3
substituents selécted from a Ci.g alkyl group, a Ci-¢ alkoxy
15 group and a nitro group (e.g;, phenylsulfonyloxy, m-
nitrophenylsulfonyloxy, p-toluenesulfonyloxy); a Cizg
alkoxysulfonyloxy group; a Cs-1p aryloxysulfonyloxy group and
the like.

Examples of the protecting group for an amino group of
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enal april, delapril) , angiotensin Il antagonists (e.g., candesartan
cilexetil, losartan, eprosartan, valsartan, telm sartan, irbesartan,

A T A T L

- oxadi azol - 3-yl ) bi phenyl - 4- nme - 2- et hoxy- enzi m dazol e-
7-carboxy|F@eaCPéf}gE%iiYuﬁ?%&%%&ﬁﬁn%ﬁ%ﬁq(9%f%p|ﬂ£ﬂrd§pFH€}uﬁ?fEEPﬁ?ne,
am odi pi nepeat9BhE4 PH8Ew NI cardi pi ne) , potassi um channel openers (e.g.,

| evcromakal im L-27152, AL 0671, NIP-121) , clonidine and the like. [0123]
Exanpl es of the Brafpbesiey Epemwotertiyde wirobesi eyhydnosyacgragronit he

central ne us . i enfluram.n e 1 ne,
sibutraniné%ga é%géﬁ%%éf é%%ﬁ%%%?gﬁfkg%%&%gﬁﬁg I,fﬁgegyﬁﬁg%ﬁggoF%§$%L,
cl obenzos exenMibheédciepiow. ant agoni sts (e.g., SB-568849; SNAP- 7941,
conmpounds ggigagbed in WO01/ 82925 and WO01/87834) ; neuropeptide Y

ant agoni st ., CP-422935) ; cannabinoid receptor antagonists (e.qg.

SR 141716, SR 1425#8dund( ] | SertBAYMUAIE HRARGNLALhatEhBASEnpOBRYI [ 0f S
(e.g., orlistat, ATL-962), b3 agonists (e.g., AJ-9677), peptide anorexiants
(e.g., |eptiithh ENFlQEPPa YT NGRWE r IO THATILP) 2 BR6hedy SNOKNNPAL ag®ni st s
e.g., lintitgipt Pl - 9 | det. n g -57) and the

I(i kg. [0121%' 'gﬁTgsﬁ%?é?ﬁea%?%%%?%s@} nc#l%%%xgﬁgéiﬁﬁe%égi vatives (e.g.,
sodi um sal i(Exbeat ememdal helodm bt ne, Caatses \Um 4t i eddltbtem , avd 1t.hadhr paigrs) |

t hi azi de pr

i chl or omees K1 BE | Hy BT Gt A RS o F ARGt i 21 de.

benzyl hydrochl or pihpréslecs peid Halldgdride i Rolaytehi-azhdeudaethycl ot hi azi de)

anti al dosterone preparations (e.g., spironol actone, trianterene), carbonate

dehydratas@hlorosuCClnlmlde' —bromosuccinlmlde, iodine,
benzyltrimethylammonium dichloroiodate ‘and the like.

15 This reaction is preferably carried out in a solvent
inert to the reaction. The solvent is not particularly limited
as long as the reaction proceeds, and examples thereof include
alcohols such as methanol, ethanol, propancl, isopropanol,
butanol, tert-butanol and the like; organic acids such as.

20 acetic acid, formic acid and the like; ethers such as 1,4-
dioxane, tetrabydrofuran, diethyl ether, tert-butyl methyl
ether, diisopropyl ether, 1,2-dimethoxyethane and the like;
esters such as ethyl formate, ethyl acetate, n-butyl acetate,
tert-butyl acetate and the like; halogenated hydrocarbons such

25 as dichloromethane, chloroform, 1,2-dichloroethane, carbon
tetrachloride, trichloroethylene and the like; hydrocarbons
such as n-hexane, benzene, toluene and the like; amides such
as formamide, N,N-dimethylformamide, N,N-dimethylacetamide and
the like; nitriles such as acetonitrile, propionitrile and the

30 like; sulfoxides such as dimethylsulfoxide and the like;
sulfolane; hexamethylphosphoramide; water and the like. These
solvents may be used'in?a mixtuie at an appropriate ratio.

The amount of the halogenating agent to be used is
- genherally 1 to 10 mol, preferably 1 to 3 mol, pér 1 mol of

35 compound (1).
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inhibitors (e.g., acetazol am de) , chl orobenzenesul f onam de preparations
(e.g., chlortalidone, nefruside, indapam de) , azosem de, isosorbide,

et acr yni owgohéb/128875€t ani de, bunet ani de, furosem de and phe/bbdesosAeL25]
Exanpl es of the chenotherapeutic agents include alkyl at@:@n% agents (e.g.,

cycl ophosphani deThef §8f &k o) tempREABHTS ¢l arfteagaildtys - to et hétr exat e,
5-fl uorour%gglfeﬁ}ggl?er_w@ |t\6eslogjg@reof) antitunor anti bi ot| cs (e.g. :

m t onycin, ria | ant rived antitunor agents (e.g., V|ncr|st|ne
vi ndesi ne, Taxol Yhe éﬁé@tml’l nt irarbopiengdrallet pdsitde 24nbry herefreably 1
these, Furtuylop @r. NeoFurtulon, which are 5- fluorouracil derivatives, and
the like are pre erabl e. [0126] Exanpl es of the inmmunot herapeutic agents

i ncl udens crf@@dgani sm or bacterial conponents (e.g., nuranyl dipeptide

derivatives, Picijbanil)  , polysacchari des havj ng i muni t otentiati
cotivity (o o Fanpritn, (ZhY SSShyY e i) TSaCyt bl HOSOBaI el by
genetic engﬂlr&aeebmgohﬁahmqyﬁsu{ e Kk ,pﬁégeafd‘eeroqﬂa metan! edkkant! L)), colony
stinmulating factors (e.g., granulocyte colony stinulating factor,

eryt hr opoi étCFﬁ)fdéﬁQ ERed | MO EHOVEE efekt esrﬁ:e(egug\;entb@ matbpfedrFasikedh as
IL-1, 1L-2, é%hé@ﬁ's?h?oéﬁ ke%&p 11277d6 %% %‘ét&@?sanbbwm@?g{eepa“ .

agents i ncI ude eparin arin sodi eparin calcram
sodi un) 10 WaBHKEr omsthe. @;J,lse)/vamzfaa|meqimchsaman@gouasnn:hetla|tonbl n drugs (e.g.,

ﬁ;?gatroban) , tg%%rgrgge %f ents (e aaﬁeérolﬁlsg %8 |?‘ok| nase, ., al t epl ase,
pl ase, nonte %a %g ﬁgﬁ { gg gaffoR FRATHIPRrs
(e.g., ticligpiddeepalladium reagents such as palladium(II) acetate,
dichlorobis(triphenylphosphine)palladium(II),
tetrakis (triphenylphosphine)palladium(0) and the like; copper
15 reagents such as copper(I) iodide, (1,10-
phenanthrolin)bis(triphenYlphosphine)copper(i).nitféte and the
like, and the like. These may be used in a mixture at an
appropriate ratio.
The yield of this reaction may be improved when carried
20 out in the co-presence of a base. Examples of the base include
alkali metals hydroxides such as lithium hydroxide, sodium
hydroxide, potassium hydroxide and the like; alkaline earth
metal hydroxides such as magnesium hydroxide, calcium
hydroxide and the like; alkali metal carbonates such as sodium
25 carbonate, potassium carbonate, cesium carbonate and the like;
alkali metal hydrogen carbonates such as sodium hydrogen
carbonate, potassium hydrogen carbonate and the like; alkali
metal phosphates such as potassium phosphate, sodium phosphate
and the like; alkali metal Ci-¢ alkoxides such as sodium
30 methoxide, sodium ethoxide, potassium tert-butoxide and the
like; organic bases such as trimethylamine, triethylamine,
diisopropylethylamine, py:idine, picoline, N-methylpyrrolidine,
N-methylmorpholine, 1,5-diazabicyclo(4.3.0]-5-nonene, 1,4-
diazabicycld[2.2.2]octanej 1,8-diazabicyclo[5.4.0]-7-undecene

35 and the like, and the like.
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hydrochl ori de, cilostazol, ethyl icosapentate, beraprost sodi um
sarpogrel ate hydrochloride) and the like. [0128] Exanples of the

t her apeutwe 2e@entsy3f or ost eoporosi s include al facal ci dolpcT@abdbbErcsy .
el catonin, calcitonin salnppn, estriol, rifl avane, risedronatﬁydisodiunl

. [
pani dronat e di sodf'tif T&FEhtPRNAR St 1Y diedte 24 RE&drBnat 8°4¥SBHI um and
the like. [Q&29] tExanpl esagfidhe aRbhgeaBnbiratagesbsvine! vde1t@erimsse '
donepezil, rivastigm ne, galantham ne and the |ike. Exanples of the
erectil e dpsfuRétfondi aproberaf orriantd asshwmrswiusdios mgshadi Pfcitrate and
the |ike. th ic e 0 - UL i y
incontinengéagﬁgﬁédgg%[asgigggﬂﬁggﬁécﬁﬁgr?ééygoéﬁgg%éﬁéﬁ éééﬁégﬁﬁgé%%gn
propi ver s neuhizdaschkoetidel anthée hepynidenebaanpltee dfi keheathbeapeati €s agent s
for dysuria &nclgde acetylcholine esterase inhibitors (e.g., distigmne)
and the |iR8-FB%T80] Furthernmore, drugs having a cachexia-inproving action

establ i shed in anhgebmswsle! st adhgdund c@-13i ttballeORSedsYehgaBerally 1 to
cycl ooxygenase inhibitors (e.g., indonethacin) , progesterone derivatives

(e.g., nmegéstpér BERfATRYLY gl Ucvst adidPere lgmoldetaremrasbfef3) -

et oc| b am de 3858 mobl ! SPYHOGAINAN Ao 9o Rk no AkeAEt8NOLhSM Y

i nprovi ng agents (e.g., elcosapentanolc aC|§) , growt h hornones, -Y, or
ant i bodiiesOt 65atcadhexl ai pdee rapfact.dr tsudhmad , THEx &, mbLFpfl temBoynd
oncostatin(ygand the like, can be used in conbination with the conpound of
t he ’

The amount of the base to be used is generally 1 to 10
mol, preferably 1 to 3 mol, per 1 mol of compound (3).
) The reaction temperature is generally -30°C to 140°C,

15 preferably -10°C to 100°C.

While the reaction time varies depending on the kind and
amount of the metal reagent to be used, it is generally 0.5 to
24 hr, preferably 1 to 20 hr.

[0143] '

20 When G is a protected amino group or a protected hydroxy
group, compound (3-3) can be produced by subjecting compound
(3-2) to deprotection used generally in peptide chemistry and
the like (e.g., an acid treatment, an alkali treatment, a
catalytic reduction and the like), if desired. »

25 [0144] ‘

When G is a nitro group, compound (3-3) can be produced
by reducing compound (3-2) with a reducing agent.

Examples of the reducing agent include metals such as
iron, zinc, tin and the like; sulfides such as sodium

30 dithonite and the like; and the like.

. The amount of the reducing agent to be used is
appropriately determined depending on the—kind of the reducing
agent. For example, the amount of the metal to be used is
generally 1 to 20 mol, preferably 1 to 5 mol, per 1 mol of

35 compound (3-2), and the amount of the sulfide to be used is
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present invention. [0131] The conbination drug is preferably insulin
preparation, insulin sensitizer, a-glucosidase inhibitor, biguanide,

i nsulin sgenetagegde (preferably sul fonylurea) and the pikgp2obvsiass nore
ki nds of the above-nentioned conbi nati on drugs may be used in an

appropri at §e®6FBlLANt LoRC YHeROt hePEDFPRMY df the Brodsederi avaati A is used
in conbinakk%gowhah(g_gpﬁbination drug, the anount thereof can be reduced
within a safe ' range I1n consideration of counteraction of these agents.
Particul arI[Y146he dose of an insulin sensitizer, an insulin secretagogue

f.er abl I .and_a_bi id d red with
P nor mal " dose. TG BPOTEL: N Sier Sk G b el nPen Ady 68 AIBSBH by L hese

agents cannherpyemented saietyon) n raddintisoBastherdesexehplde & hesapppid c.
agent for diabetic conplications, therapeutic agent for %yperltpldenla and
ant i hyper t 84§y @S ag@ht 2@ hAT bed Fefuc &R WiistieBy L chdy 8raé 18pfedioshfieh may

pe caused RénblUeAPcRIEN! R8P O PTEY AN (leaLualy .nlOLag]  Fgpeynd (1)

produced, for ekanple, according to the nethod shown I n the

followi ng Readtion Schemes 1, 2, 3 or 4 . [0133] Reaction Schene 1[ 0134 ]

cyclization” rea@ﬁgogméggt(éf%hl Q%%%lyst to be used is generally 5 to

10 1000 wt%, preferably about 10 to 300 wt%, relative to compound
(3-2).

- The hydrogenation reaction can also be carried out using
gas hydrogen or various hydrogen sources. Examples of the
hydrogen source include formic acid, ammonium formate,

15 triethylammonium formate, sodium phosphinate, hydrazine and
the like.

The amount of the hydrogen source to be used is generally

1 to 100 mol) preferably 1 to 5 mel, per 1 mol of compound (3-
2).

20 The reduction reaction is preferably carried out in a

‘solvent inert to the reaction. The solvent is not particularly

limited as long as the reaction proceeds, and examples thereof
include alcohols such as methanol, ethanol, l-propanol, 2-
propanol, tert-butyl alcohol and the like; ethers such as

25 diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the
like; aromatic hydrocarbons such as benzene, toluene and the
like; saturated hydrocarbons such as cyclohexane, hexane and
the like; amides such as N,N-dimethylformamide, N,N-

30 dimethylacetamide, hexamethylphosphoramide and the like;
organic acids such as formic acid, acgtic acid, propionic acid,
trifluorocacetic acid, methanesulfonic acid and the like, and
the like.”  These solvents may be used in a mixture at an

appropriate ratio.

35 While the reaction time varies depending on the kind and
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wherein R6, R6' and R6" are independently a hydrogen atom an optionally
substituted G -6 al kyl group or an optionally substituted C6-i4 aryl group;

R7, R8, RRoa06h/Rigszare i ndependently a hydrogen at om or pchgpafpohegent i oned
"substituent” for ri ng B ; and the other synbols are as defined above.
en

[0136] Exanprestopit ke spdiod I39bsind addloste tal kel uge8upttf &% R6, R6
" or RG" i oges s ar e WolpF:1 bst,i £yt C -e al kyl

gr oup” fora%%ggﬁgpngf l?lylllipg%%ulpdde)m%ﬂet ]%%égrougJ gr Z&p?ge)fg?aﬁgé. Exanpl es of
the "optionally Shbsteaat toh Gemprydtgreou’ deorerld 1yR620 0o RBO°d ncl ude

those simlar to tTe "og%iﬁ |1y substituted C6-i4 aryl group" for Rl, and
a phenyl gP&6peAABLE - TRt %phenyl group are preferable. [0137] Conpound
(1-B) can heipsoduced from conpound (2) according to a nmethod described in
Angew. Chem, Int. Ed., 2003, vol. 42, page 83; Tetrahedron, 1999, vol. 55,
page 10271, or tHhe™PPRRd Thi L3R IRHPIAChAY &§26GENBy CPBRRERAG (€Bfbound

(2) with tghphepyhpbes@htne) axt desgid.dd | f2d)uor omet hanesul foni ¢ anhydri de
or phosphorus pentachloride. This reaction i's carried out wthout a solvent

or in a solvent WhentEtbsthehydamty arroukhe tddlsvaracitdonot spaaritedlapty

limted as_laon t e o) roceeds, and exanpl he fi | yude
et hers sucﬁcggggi@g?h€$ %t‘ﬁ%&rll,locgi]&soo‘%nr peyri Seet’hef‘rao,r %?Sﬁ'érl]%r éﬁge@?gﬁo&

t et rahyds obesanibdd4idi Sx@tiessils ,2-1H9met hexyeetlhane anflethed| ak&logotsi | es
such as ace%gni trile, propionitrile and the like; aromatjc h dro,cargglnts

such as behZ&h&tCt ol e [CPRE T83CGERPedS NI BEH b

in the presence of an organic phosphorus compound and an
electrophilic agent, in a solvent that does not adversely
influence the reaction.

15 Examples of the organic phosphorus compound include
triphenylphosphine, tributylphosphine and the like.

Examples of the electrophilic agent include diethyl
azodicarboxylate, diisopropyl azodicarboxylate,
azodicarbonyldipiperazine and the like.

20 The amount of the organic phosphorus compound and
electrophilic agent to be used is preferably 1 to 5 mol, per 1
mol of compound (3-3), respectively.

The amount of compound (19) or compound (20) to be used
is generally 1 to 10 mol, preferably 1 to 3 mol, per 1 mol of

25 compound (3-3). _

This reaction is preferably carried out in a solvent
inert to the reaction.. The solvent is not particularly limited
as long as the reaction proceeds, and examples thereof include
ethers such as diethyl ether, tetrahydrofuran, aioxane and the

30 1like; halogenated hydrécarbons such as chloroform,
dichloromethane and the like; aromatic hydrocarbons such as
‘benzene, toluene, xylene and the like; émides such as N,N-
dimethylformamide and the like; sulfoxides such as
dimethylsulfoxidée and the like, and the like. These solvents

35 may be used in a mixture at an appropriate ratio.
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cycl ohexane, hexane and the |ike; hal ogenated hydrocarbons such as
di chl oronet hane, chloroform carbon tetrachloride, trichloroethylene and

the |ike,wandodfasssi ke. These sol vents may be used in apginsbrgodan
appropriate ratio. The anount of the triphenyl phosphine oxide to be used is

generally 1 to 10hforeapiederipigeaturs imolgenseallynobOotocdhP¥ind (2)

The anopunt if-hupro nesul f oni ¢ anhydri de or phosphorus
pentachlorpg%f%ggBEQUSég ?é g@%gﬁally 1 to 10 nmol, preferably 1 to 6 nol,

per 1 nol of confibendeé@yion Thiene eiaxtgeaoredadipefattulte 29 genepatfyra@PAt o
100C, pref%ra %yh-SOOC to 600C . The reaction time is generally 0.5 to 20
hr, preferaBI 0'5°to 6 hr. Compound (2) used as a starting material for
this reagtijon4gan be produced, for exanple, according to the nmethod shown
in the bel ownentjoned Reaction Scheme 5 or a nethod anal ogous thereto.
[0138] Reaction %ef@ne 25[d15B(INT [(FRAB) WheferfaGtionalfi E#Br HRAUPIt an
optionally;prehgCheds @80 9roup f aR QR :iRAlly aprc%@ghggonw &¥n 85 0Up;
X1 is a halogen atom R22 is any one of the aforenentioned Rl and R2; W22
is W when R22 iExmRiples @ WerbRx irnclRzle WeRrigeni2 wheasR2echsaRl or w
when R22 i LJE S a hydroxy grou r l.eavin r.oup,; and the ot her
synbol s aréog%SSéPFn%%d%%%v%? é%%%ﬁﬁé%%ar%ﬁ%ge'|§§gﬁﬁg aygﬁﬁge?or E i ncl ude
a hal ogen atebbnatepppodoassiym had ngeratesd Esiamalklkybsubtenyh@xyhgr Dlige ;
amines such as pyridine, triethylamine, N,N-dimethylaniline,
1,8-diazabicyclo[5.4.0]lundec~7-en and the like; metal hydrides
such as potassium hydride, sodium hydride and the like; alkali
metal alkoxides such as sodium methoxide, sodium ethoxide,

15 potassium tert-butoxide and the like; alkyllithiums such as n-
butyllithium, tert-butyllithium, methyllithium and the like,
and the like. ,

The amount of the base to be used is preferably 1 to 5
mol, per 1 mol of compound (3-3).

20 The amount of compound (19) or compound (20) to be used
is generally 1 to 10 mol, preferably 1 to 3 mol, per 1 mol of
compound (3-3).

This reaction is preferably carried out in a solvent
inert to the reaction. The solvent is not particularly limited

25 as long as the reaction proceeds, and examples thereof include
aromatic hydrocarbons such as benzene, toluene, xylene and the
like; ethers such as tetrahydrofuran, dioxane, diethyl ether
and the like; ketones such as acetone, 2-butanone and the
like; halogenatéd hydrocarbons such as chloroform,

30 dichloromethane and the like; amides such as N, N-
dimethylformamide and the like; sulfoxides such as
dimethylsulfoxide ‘and the like, and the like. These solvents
may be used in a mixture at an appropriate ratio. '

The reaction temperature is generally -50 to 150°C,

35 preferably -10 to 100°C.
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(e.g., nethanesul fonyl oxy, ethanesul fonyloxy, trichloronethanesul fonyl oxy,
trifluoronethanesul fonyl oxy) ; a C6-io arylsul fonyl oxy group optionally

havi ng 1 W 2000%4bsti tuents sel ected froma C - al kyl gr egpgp@odihs@ral koxy
group and a nitro group (e phenylsulfonglox ,_ mi tr ophenyl sul f onyl oxy,

- 9.,
p-t ol uenesul f ony[T&eyreaciien BigfkdRySEHIEHYID %y%ﬂu%05¥nz-nn§ferab{y 1

aryl oxysul fionyl9xy group and the |ike. Exanples of the protecting group for
an am no group ofthe "optionally protected am no group” for G include those
ment i oned bléllff] Exanpl es of the protecting group for a hydroxyl group of

the "optionally pr d droxyl.graoup” for G jnclude those nentioned
bel ow. [0141] Co%%%%g&?@(Ezaﬁggea%)g%gﬂcepdr% Fha (])O erﬁﬁ%cﬁdn@oﬁb’gﬁﬁ&n?l)
with a hal ogermt iwighagent]l kgteotdgnggéwt a2 net hod known per se (e.g., the
met hod described_in "iikken Kagaku Koza (Experinmental Chem stry Course)",

4th edition, vol ExegPlgggas 5ba ebkub¥jing agshft HOF life Sgsrerehérbeo.

Exanpl es ofa{he faalse@8nati 892 88R8EhAAE] Ude: o ArOSUSC N Z0d@ hane and
N-br onmpbsucci ni ni'de, iodine, benzyltrinethylanmoni umdi chl oroi odate and the
li ke. This theadtiken ddapretesubfgteasutedptinathylsauldate, neiethylt he

reaction. v LS. not ., part] ly. Jimted as |l ong as the reaction
pr oceeds, gﬁﬁjéﬁgngﬁgskﬁﬁe?%5$’i%%%ﬂg§£5¥%% ol s such as net hanol, ethanol
pr opanolip i soproffarokmohutandl theexlkplitaired ayuhtt e lbkeisear gani ¢ aci ds

such as acetic acid, formc¢ acid and the ]ike; ethers such as 1, 4- dioxane,
tetrahydroﬁﬁfgﬁfahﬁgtHyFoegh@?i’t%ﬁ{- JiA ofngiqmpound (%f3)'

This reaction is preferably carried out in a solvent
inert to the reaction.. The solvent is not particularly limited
as long as the reaction proceeds, and examples thereof include

15 aromatic hydrocarbons such as benzene, toluene, xylene and the
like; ethers such as tetrahydrofuran, dioxane, diethyl ether
and the like; ketones such as acetone, 2-butanone and the
like; nitriles such as acetonitrile, propionitrile and the
like; halogenated hydrocarbons such as chloroform,

20 dichloromethane and the like; amides such as N,N-
dimethylformamide and the like; sulfoxides such as
dimethylsulfoxide and the like; water and the like. These
solvents may be used in a mixture at an appropriate ratio.

When a dialkyl sulfate or the like is used, the reaction

25 may be carried out in the presence of a base. Examples of the
base include inorganié bases such as potassium hydroxide,
sodiﬁm hydroxide, sodium hydrogen carbonate, potassium
carbonate, cesium carbonate and the like; amines such as
pyridine, triethylamine, N,N-dimethylaniline, 1,8-

30 diazabicyclo[5.4.0]Jundec-7-en and the like;'metal hydrides
such as potassium hydride, sodium hydride and the like; alkali
metal alkoxides such as sodium methoxide, sodium ethoxide,
pot§§sium tert-butoxide and the like; aikyllithiums such as n-
butyilithium, tert—butyllithium, methyllithium and the like,

35 and the like. .
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ether, diisopropyl ether, 1 ,2-dimethoxyethane and the |like; esters such as
ethyl formate, ethyl acetate, n-butyl acetate, tert-butyl acetate and the
| i ke; hal\wgepaigssgydr ocar bons such as di chl or onet hane, pelf;p500b/0¢702s 1

, 2-di chl oroet hane, carbon tetrachloride, trichloroethylene and the |ike;
hydrocar bons suchh&s2ReHBRafé, thenbesr, L dIediehrid FheirrreLvak desSsuch
as formam dg,) NoN-dhnRLAYLEORBRBLER Py di methyl acetam de and the |ike;
nitriles such as acetonitrile, propionitrile and the |ike; sulfoxides such
as di net hyl sul f o¥hderaadtibe tekpersulfol onegerderadnst RFophospbor@m de;
water and the |Like, bege 501115'@385 may be used in a mxture at an

appropri at €F&4EF8° 1 he lAnbant“8f t he hal ogenating agent to be used is
generally 1 to 1@hepkeapteberabhy istgeermlly gars tomboohrgoppedsdably

. The reaction tenperature is generally -30C to 1200C , preferably -100C to
1000C . The FQa%pi BA‘tine is generally 0.5 to 24 hr, preferably 1 to 20 hr.
[0142] Conpeund;(3-2) can be produced by reacting conpound (3) with:
compound (3-1) in the presence of a netal reagent, according to a nethod
known per se (e.gompenedmét hodseldses idbertdnt iSntiadsird 212605, thage 1706;
Organi c Le . 20 4 r e like) or apal ogous

t hereto. E%tg%l%%ggogg?h}gg%fg u%%(gg%% oruésler% ftéjr h%’l gn% trtgggt Fgﬁ“’?né?u‘a%e

pal | adi um bedgenmsnsiichedsRpatt ach uSaldrnld Heet aledhodi khbahobes se or a
(triphenyl ph i ne alladjum (l11) , tetrakis (triphenyl phosphi ne)

pal | adi um(%fggﬁg ?ﬂ%lgg‘R‘é? E%%{)%?Oreagent s such as copper (1) i odide,
(1,10- phenant hr gbinpduRis (§11) phesdahesphigie)artorRRbohl Mbbf akige@ndst he

starting materiéls for this reaction can be produced according
to a method known per se or a method analogous thefeto.

15 [0150]
Reaction Scheme 3

[0151]
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| i ke, and the like. These nmay be used in a mxture at an appropriate ratio.
The yield of this reaction may be i nproved when carried out in the

CO- presenge 9doBsPase. Exanpl es of the base include al kakirRlodbS$e62s
hydr oxi des such as |ithium hydroxide, sodi um hydroxi de, potassium hydroxide
and the |ike; @alfal i nerearth neta)i hydroxi ges such as nmagnesi um hydroxi de,
cal ci um hydr oxi de heot i ke; al kal'i I m@rbonate§—§dg as _jsodi um
carbonat e, potassi lc nate;=cesi um edr at e—and=t he |i kgal abkati netal
hydr ogen car bogaj®es such As sodi%qL_ rogéh c@rbonate, _pot agsium hydrogen
carbonate and the |ike; alkali netal phoighates such asS potassi um

phosphat e, sodiunlphé)bhate and the like;"alkali netal Ci -6 afkoxi des such
pot assiumtert-butoxijde and the |ike;

as sodi um met hoxi de, sodi um et hoxi h
Tng, triethylam ne, diisopropy ytam ne,

organi ¢ bases such as trinethyl

pyridine, picoline, N rmethylpyrrol?d?fRe, N nethylmorpholine, §_g g -
,5-di azabicyclo [4 .3 .0 - nonemd¥*1°"4-" ez abi cyclo [2. 2 2] o Hane, 1
8-di azabicyclo [5 .4.0] -7-undecene and the like, and the |ike.Thi's
reaction is preRemdbly farried out in a solvent ifertWio t r gact p.on.
Exanpl es of the soliimi§i PTude those exenplified in t %Egghg ed
production method ok_Ceyipoynd (3) . In addition, the NTEN$--aN

organi ¢ bases skfcW’as t'tiethyl am ne, pyri-di ne andR i ke may be used as a
sol vent. The amount of) conpound (3-1) to be used is generaj-ky 1 to 5 nol,
preferably 1 to 3gnol, per 1 nol of conpound (3) . The anount of the netal
reagent to be used is?generally 0.05to 3 nol, preferably 0.1 to 1 nol, per
1 nmol of c d (33). ' -

=)

R15/P\R15
R“ (9) (10)
Tw! R’ Tapft R
R=W E\g—<s OR" reduction R=W, Ifg_<s OH
A I A\
RZW? H 14 REW? H
(c) R R™
(-D)
hydrolysis RY
N
3 6/ 1777
rRL-wW! R oH R™..- RW' P 3 }
A N 0 E— All N
R N N R" , K:l NN R19
R14 R__W2 H . R14

(-E)
(I-F)

[0152]
wherein RY, R!"’, R? and R are independently a hydrogen atom,
or the aforementioned “substituent” for ring B; RY is an

5 optionally substituted Ci;-¢ alkyl group or an optionally
substituted Cs.j;p cycloalkyl group; R*® is an optionally
substituted C;.s alkyl group or an optionally substituted aryl
group; R' and RY are independently a hydrogen atom; a Ci-g
alkyl group optionally substituted by 1 to 3 substituents

10 selected from a carboxy group, a hydroxy group, a Ci-g alkoxy
group, a Ci-6 alkoxy-carbonyl group, an amino group and a Ci_g
alkylsulfonyl group; a Ciz-io cycloalkyl group optionally
substituted by 1 to 3 substituents selected from a Ci-¢ alkyl
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The amount of the base to be used is generally 1 to 10 nol, preferably 1 to
3 nol, per 1 nol of conmpound (3) . The reaction tenperature is generally
-30C to w00Gy12ps78f erably -100C to 1000C . Wile the reatpmnobsmes vari es
dependi ng on the Ki n%lrgnd anount of th(gr net al reagent toé‘ﬁ used, it is

general Iy X890 24CREFCOPY ePEPEM P YT D HEOYR1 43 1w *¥s9a°PPot @ct ed

an no group,Qr ad kBk9-e6LBEn Y 0 A IrBH Raml b G383k ean be produced by
subj ecting conpound (3-2) to deprotection used generally in peptide
chenistry addvilsaliforgl(ergue’ an Ges ireamdanylagroueabrtipraal hgnt, a

catal ytic r i nd. the_ like | f desi ' ] en. G is itro
group, conﬁgglr%gtl%gqg)a ggn@bg)pif(o%ﬁ%sedltby re%ﬁ%lr%ﬁ%?nggé\ﬁdg( gf’f) a%k?% a

reduci ngs agentup, Eranplrbexpf gthep r e unydpagetoumclaude-gmeflabsysuehbasyli r on,
zinc, tin and the |ike; sulfides such as sodiumdithonite an(rj%t he |ike; and

the like. PRE“BnBift 2Bf SFHEC r Efthi nP gt HE DITERd OPE 1QBAr bY¥r FRERTy

det er m ned cgeperdupgtobut 88 K st tthedediCisg ageut £rbar aeganphekyl he
anount of the netal to be used is generally 1 to 20 nol, EreferabI% 1to5
nmol , per 19&61Pof 2cEABBORYE FB°W)/ 2 dHFRHY S & CutreadfPKydearBomel used

(33" "L oVTEPPTARS Podtic: ToRy TeRCTOR Ca oS be caY &d ot by

hydr ogenat icombreattponopt hondl by clasey & oritexcaygnl-eond adatiaby betsuohyase

palladiun}%%t%??’mgggkgggge bég%%%niﬂf§i§hrgé¥é%ié%eby 1l to 3
substituents selected from a Ci_¢ alkyl group, a carboxy group,
a hydroxy group, a Ci_¢ alkoxy-carbonyl group, an amino group
and a C;-¢ alkylsulfonyl group; and the other symbols are as

15 defined above.

[0153]

Examples of the “optionally substituted Ci-¢ alkyl group”
for RY or RY include those similar to the “optionally
substituted C;_¢ alkyl group” fo; R2.

20 Examples of the “optionally substituted Ci3-;p cycloalkyl
group” for R include those similar to the “optionally
substituted Csz-19 cycloalkyl group” for R'.

Examples of the “optionally substituted Cg.14 aryl group”
for R'Y include those similar to the “optionally substituted Ce-

25 14 aryl group” for R!.

[0154]

Compound (I-B’) can be produced using compound (4) in
three steps.

Iﬁ the first step, compound (5) can be produced by

30 subjecting tb compound (4) to an amidation reaction.

( This reaction is carried out according té a method known
per se, for example, (A) a method of subjecting compound (4)
or a salt thereof and ammonia or a salt thereof to directly

condensation with an condensing agent (e.g.,

35 dicyclohexylcarbodiimide), or (B) a method of appropriately
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Raney- ni ckel , Raney-cobalt, iron trichloride and the like is used. The
anount of the catalyst to be used is generally 5 to 1000 wt % preferably
about 10 wo 28@D1294739 rel ative to conpound (3-2). The hyscogermadnome2s eacti on

can al so be carried out usin I various hydrogen _sources.
Exanpl es oFeﬁﬁglﬁ9dPo§§ﬁC§ g geFﬁ%¥ éEg %l %Oxghﬁﬁﬁ nPfor mat e,
triethyl angeRibdimbON IRt 8r §08h UM PROSIIE RAt amn%l Re andatRethbkeor The
anount of the hﬁdrogen source to be used is generally 1 to 100 nol,

pref erabl yandt §hs Apke.per 1 nol “of conpound (3- 2). The reduction reaction
is preferably Caéf(gﬁpleyt ok Nl SPLYENd DRIL LR stRe Jeeagt! 80y gﬁeig%?gts

is not particular mted ong as the reaction proceeds,

t her eof Bnoﬁudemgboodol sunbla@enethanol et hanol , 1- propanol, 2-

pr opanol , H rt- butX g and the |ike; ethers such as diethyl ether,

di i sopr opyl e?ﬁe? ﬂuﬁﬁ h ? ether, tetrahydrofuran, 1,4-dioxane, 1 ,2-dinme
t hoxye thane andathe hkkge,aronatlc hydr ocar bons such as benzene, tol uene
and the |ike; saturated hydrocarbons such as cycl ohexane, hexane and the
li ke; anmi dés 3uBARX8d RCALJRARYRYIDrHeEd ¢@ adidndienst hyISéEéFéﬁPH@d

hexarret hy| ghgspharedi decandsthe.| kisndupticc eikdsianelons tor i o acid,

acetic acid, propionic acid, trifl aceti c aci fonic acid and
the |ikeg dehEhElphkephat§he@£b$mﬂy&pﬁqsph@¢ebeh@é@@ehatadnphbaphaae an

aDp obr1 U SriahS: 1 LL <t Pl BRLIB P o os, dooendl gy, the ki nd
.. thiosulfuric acid; sulfuric acid; sulfonic acids such as
methanesulfonic acid_and the like; aliphatic carboxylic acids
such as formic acid, acetic acid, propionic acid, butyric acid,

15 isobutyric acid, pivalic acid, pentanoic acid, isopentanoic
acid, trichloroacetic acid and the like; aromatic carboxylic
acids such as benzoic acid and the like):

4) a symmetric acid anhydride;
5) an activated amide with imidazole, 4-substituted imidazole,

20 dimethylpyrazole, triazole or tetrazole;

6) an activated ester such as cyanomethyl ester, methoxymethyl
ester, dimethyliminomethyl ester, vinyl ester, propargyl ester,
p-nitrophenyl ester, trichlorophenyl ester, pentachlorophenyl
ester, mesylphenyl ester, phenylazophenyl ester,

25 phenylthicester, p-nitrophenyl ester, p-cresyl thiocester,
carboxymethyl thioester, pyranyl ester, pyridyl ester,
piperidyl ester, 8-quinolylthio ester and the like;

7) a ester with a N-hydroxy compound (e.g., N,N-
dimethylhydroxyamine, l—hydroxy—Z—(lH)—pyridone, N-

30 hydroxysuccinimide, N-hydroxyphthalimide, l-hydroxy-1H-
benzotriazole);
and the like. These reactive derivatives are appropriately
determined according to the kind of compound (4) to be used.

Preferable Examples of the salt of compound (4) or a

35 reactive derivative of the carboxy group include salts with a
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generally 0.5 hr to 100 hr, preferably 1 hr to 50 hr. The reaction
tenperature is generally -20 to 120C, preferably 0 to 80C. [0146] Conpound

(1) can bgopieesed by reacting conpound (3-3) with conmpeyfygadod/fsresy
conmpound (20) . When E is_a hydroxy_group, this reaction is carried out

accor di ng t#5&- néPﬁBdaQné&habérngalf6@1%&ah%1Qrrt%ﬂg%ﬁﬂlﬁiitde§@¢ﬁ§§éumn
Synthesis, JL981,,0288114 10T, a2 TRELNOH 30M-O9GMS: J1h&LAkY Iflcg%osp this

reaction is generally carried out in the presence of an org nic p or us
conpound arfdldn magoes@pm|Baétagedtthenlak@ku\&mmoaﬂwn sédd€s  notrgadver sél y
i nfluence the reacti

o] he orga hasphor.us .conpaoynd i ncl ude
trlphenylphosﬁhlneIC ?lbgfylpﬁﬁ%%ﬁh% t?éhﬁ %rleﬁ%g&ﬁpég oFa#
electropwlpyrlaga@tsame uﬂEchetéykaazpdﬂﬁéy&mbnéxyyamuwe sepropwl, N-
azodi car boxyl at e, _azodi car honyl| di pi perazi ne and the |ike. The anount of the

organi ¢ ph o7y SEBHpHBURALE HH%I%Q%FoéﬁﬁIFQ?Eﬁﬁﬁﬁ @8h&hgsdd kes

preferably 1 to BxHR leerfltH@laQEOEEQWEE”Hjééitskher%%§pgﬁhﬂﬁahyaqEQSus
amount of conpound (19) or conpound (20) to be used is generally 1°to 10

mol , prefeﬁ@ﬁb@l@ t eMBORBIM peetatem| amforbmpoidyigie3) 1- This reactlon is
oo r 0! SRS )25 2R a8y Wi nactgp. The solvent i
t her eof ipncloudélet hers such as diefhyl et her, tetrahydrofuran, dioxane and
the like; halogenﬁggdagygéggahg Sygrhégh(gg %f%%%%que derivative of

the carboxy group, the reaction is carried out in the presence

of a base, in a solvent that does not adversely influence the

reaction.

15 Examples of the base include alkali metals such as
lithium hydroxide, sodium hydroxide, potassium hydroxide and
the like; alkaline earth metal hydroxides such as magnesium
hydroxide, calcium hydroxide and the like; alkali metal
carbonates such as sodium carbonate, potassium carbonate and

20 the like; alkali metal hydrogen carbonates such as sodium A
hydrogen carbonate, potassium hydrogen carbonate and the like;
alkali metal Ci-¢ alkoxides such as sodium methoxide, sodium
ethoxide, potassium tert-butoxide and the like; organic bases
such as trimethylamine, triethylamine, diisopropylethylamine,

25 pyridine, picoline, N—methylpyrroiidine, N-methylmorpholine,
1,5—diazabicyclo[4.3.0]—5—nonene, 1,4~
diazabicyclo[2.2:2]octane, 1,8-diazabicyclo[5.4.0]-7-undecene
and the like; lithium amides such as methyllithium, n- ,
butyllithium, sec-butyllithium, tert-butyllithium and the like,

30 and the like.

The amount of the base to be used is generally 1 to 10
mol, preferably 1 to 3 mol, per 1 mol of compound (4).
Examples of the solvent that does not adversely influence

the reaction include halogenated hydrocarbons such as

35 chloroform, dichloromethane and the like; aromatic
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di chl oronet hane and the |ike; aromatic hydrocarbons such as benzene,
tol uene, xylene and the |ike; am des such as N, Ndi net hyl formam de and t he

l'i ke; sulywexoeesssgych as dinethyl sul f oxide and the |i kecrapshobheedd ke.
These solvgnts may be used in a mxture at. an appropriate ratio. The

reaction t ¥PEPSEGPETPsSYEhet AIPSAZHIE 1 I USENE 215t '6r 4BK§7 - $Dh€ES 1000C .

The reacti@ichi BB L8t98RGEAbFYrh> 10420 dWand)! &fi€iahY elnkP dRqhtnel 0147]
Wien E is a |eaving group, this reaction is carried out in the presence of
a base, acdékgiingtnplaacehrvent iwnr mstchddie Bxdepl eShoset el bastes immy Ude

i norganic s.sucgh [ P sodi.um hydr oxi de, sodi um

hydr ogen cgg%gné e? %o %@géﬁﬁ?caftéﬁégéggégiﬁ &ﬁ&ﬁg?bonate and the |ike;

am nes sach as pyhedameunt ro£tityd aminmueid\,d¥ di ety lkasrkbfetolbe used is

, 8-di azabi cycl o . 4.0 Jundec-7-en and the |ike;. metal hydrides such as
pot assi um A B?FBi?ysﬁdF%nr@yTﬁ%tkP 490 ik al Rati H@%aﬂ BPkoRf des such
as sodi um getbeyhde(4$0di um et hoxi de, potassiumtert-butoxi de and the |ike;
al kyll'ithiums such as nbutyllithium tert-butyllithium nethyllithium and
the |ike, and théheikeacThen drparagfunehd shasmeralley uSeW it priadé®€rably 1

to 5 nmol, r-1 Ofo Rd (3-3) . The amount of conpound (19) or
conpound (ggff?ggggyuéégq¥£%%% érally 1 to 10 nol, preferably 1 to 3 nol,

per 1 mob of conPbended8t3)n .tifle Sig epotara liys Opbefter abl greaprefelraniyinh a
sol vent ingrt éo the reaction. The solvent is not particularly limted as
long as th °r &3cfFon proceeds, and exanpl es thereof include

. [015¢6]

When a mixed acid anhydride is used as a reactive
derivative of the carboxy group, the reaction is carried out

15 by reacting compound (4) with a chlorocarbonate (e.g., methyl
chorocarbonate; ethyl chlorocarbonate, isobutyl
cﬁioroéarbonate etc.) in the presence of a base (e.g.,
triethylamine, N-methylmorpholine, N,N-dimethylaniline, sodium
hydrogen carbonate, sodium carbonate, potassium carbonate

20 etc.), in a solvent that does not adversely influence the
reaction, and then by reacting the resulting compound with an
ammonia or a salt thereof.

The amount of the chlorocarbonate to be used is generally
1 to 5 mol, preferably 1 to 3 mol, per 1 mol of compound (4).

‘25 The amount of the base to be used is gene:ally 1 to 10
mol, preferably 1 to 3 mol, per 1 mol of compound (4).

The amount of the ammonia or a salt thereof to be used is
generally 1 to 10 mol, preferably 1 to 5 mol, per 1 mol of
compound (4}).

30 Examples of the solvent that does not adversely influence
the reaction include halogenated hydrocarbons such as
chloroform, dichloromethane and the like; aromatic
hydrocarbons such as benzene, toluene and the like; ethers

" such as tetrahydrofurén, 1l,4-dioxane, diethyl ether and the

35 like; ethyl acetate, water and the like. These solvents may be
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aromati ¢ hydrocarbons such as benzene, toluene, xylene and the |ike; ethers
such as tetrahydrofuran, dioxane, diethyl ether and the |ike; ketones such

as acet ongo 280uk@one and the |ike; hal ogenated hydr ocarhQpsoswsias
chl oroform dichloronethane and the |ike;. am des such as N

, Ndi net hyl f6ffanPdé Frd HRE FHK@R W|RIWG RIS L7dH%s di met hyl sul f oxi de and
the like, and theyli - . i N _a gak XE T an
e l1ke, an @hkl E%ac@*ﬂSﬁ?tér&%éffé‘é&ef@ys hedesed o %o%é%&tgo%m C

appropriate ratio. The reaction tenperature s generally -

preferably -10 t@&hg0geectToe timetivmananalily dgerfertal 120 @r5 to 20 hr,
preferably 1.t9,15 hr. [0148] Conpound (1) can also be produced by reacting
conpound (é-%) &Ath an al kyl ati ng agent. Exanples of the al kylating agent

i ncl ude di azonet Wape anmpogsdsuch s Wiear dnetth@an&dorm of a free acid or a
trinethylsggﬁldi zonmethane and the li.ke; dialkyl sulfate such as, dinethyl

sul fate, di8tfyFREGPPAL et BRITEREC 1Tkl S HRFTEHFE 19Ue 10TRe SRABGRE oRthe

al kyl atingtageRe teabeivaedihstid efftlde b @ 2oRentR®hal BBhaehsERgPOUNd
(3-3) . This reaction is preferably carried out in a solvent inert to the

reaction.. @gREtsergEnes| 8 AdTLAEINidd ald g i N,.®d as | ong as the reaction
ds, | hel ude .6 _hydrocarbons such as
poceeds. S EINEL 55 ADBLSPLoLIE] it Ahasmiin iy

benzene, ene an ers-such as tetrahydrofuran,
di oxane, o dmetrbiblénhhethghdatihed] irkiele k at-aryed cdiecdy ladl’ agdt-one, 2- but anone

and (e | LS T ALLL S uEh &9, FESt L L pLoR el s shdLbe Ler

am des sucly,as-NiiNdprebhvti ppo@itmtiie, N-ethyl-N’-(3-
dimethylaminopropyl)carbodiimide and the like), N,N’-
carbonylbis (2-methylimidazole), a trialkyl phosphate, a

15 polyphosphate (e.g., ethyl polyphosphate, isopropyl
polyphésphate and the like), phosphorus oxychloride,
diphenylphosphorylazide, thionyl chloride, oxalyl chloride, a
lower alkyl haloformate (e.g., ethyl chloroformate, isopropyl
chloroformate and the like), triphenylphosphine, N-

20 hydroxybenzotriazole, 1-(p-chlorobenzenesulfonyloxy)-6-chloro-
lH-benzotriazole, Vilsmeier-reagent (prepared by the reaction
of N,N’-dimethylformamide and thionyl chloride, phosgene,
trichloromethyl chloroformate, phosphorus oxychloride or the
like), and the like. o

25 The amount of the condensing ageﬁt to be used is
genefally 1 to 5 mol, préferably 1l to 3 mol, per 1 mol of
compound (4).

The amount of the ammonia or a salt thereof to be used is
generally 1 to 10 mol, preferably 1 to 5 mol, per 1 mol of

30 cbmpound (4) .

This reaction may be carried out in the presence of a
basé, if desired. Examples of the base“include triethylamine,
N-methylmorpholine, N,N-dimethylaniline, sodium hydrogen
carbonate, sodium carbonate, potassium carbonate and the like.'

35 The amount of the base to be used is generally 1 to 10
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and the |ike; sulfoxides such as dinethylsulf oxide and the |ike; water and
the like. These solvents may be used in a m xture at an appropriate ratio.

Wien a diwbkydeosdsate or the like is used, the reacti opciFgpre8o€assd i ed out
in the presence of a base._ Exanples of the base include inorganic bases

such as pofassi BRFRFARBXY de, EQodiTeh hyRfoxi d0l SEdiCemPRY@Fogén - car bonat e,

pOtQSS'U”‘Cafb0n§k§mp£§§'&ﬁ1€ﬁ%t%%ﬁﬁéhﬂﬂ%ﬁé&h%ob%k%btaghﬂé§séﬁghiﬂ?luence
pyridine, triethylam ne, N, Ndinethylaniline, 1,8- diazabicyclfo [5.4

. 0] undec- 7tér apdcthen|ikelugethd ldgaivdtdel wdslvcagboosassicbhmeblydri de,

sodi um hydr.i he,] L.ke; al i Imeta | kgxi,des _such._as sodi um

nmet hoxi de, C&slggf:é%gé%ho%@E‘,Eé%ontlé;@gs%%ema[nec{r tt-%beu'(ti&%edea%ﬁg]‘attﬁ% i ke;

al kyl l'i t hi hyersaghbass nbutlyl 4 s thenuand erdolhing laintthithie 1aRehykkhehsum and
the like, and the |ike.The appunt of the base to be used is preferably 1 to

5 nol, per SEChofS oF SCENPYTRA- 13218) L/ it P&k G etbiperiPGreand BBferal Iy

-50 to 150@ikBEeé€B?P|é/ce€Qté,0 W DC andThed 8aGk! ONThESE 551 SeRES ahdy HE S
to 100 hr, preferably 1 to 60 hr. [0149] Conpound (1) used as a starting

mat eri al f8Fedhis 2 cab¥iwre c3ih Pe IVRRTEG tecEeitdiong to the net hod shown in
t he bel ow-menti oned Reacti on ,Schene

anal ogous -t her et I.le Cﬁ%%%%fl (%e-“i%‘?r%&?&oﬁﬁﬁtﬁ%%aﬁgmgéﬁg%ﬁg ](()% ’Hgfagogs
startingo npeFeahisl§ o0°d hics aueact iTie aavadia dpr edueedsagenedanyyt 0. 8 tEt hod
known per. 8§ Qf a,IBENoG, ANY) 09ous; thiereto. [0150]
' When an acid azide, a symmetric acid anhydride, an
activated amide, an activated ester, an ester with N-hydroxy
compound, or the like is used as a reactive derivative of the

15 carbpxy group, the reaction can be carried out according to a

method known per se.
[0158]
Compound (4) used as a starting material for this
reaction can be produced according to the method shown in the

20 below-mentioned Reaction Scheme 6, or a method analogous
thereto. |
[0159]

In the second step, compound (6) can be produced by
reacting compound (5) with a dehydrating agent.

25 Examples of the-dehydrating agent include acetic
anhydride, trifluoroacetic anhydride, diphosphorus pentoxide,
phosphorus pentachloride, phosphorus oxychloride, thionyl
chloride, oxalyl chloride, 1,3-dicyclohexylcarbodiimide,
cyanuric chloride and the like.

30 This reaction may be carried out in the presence of a
base, if desired. Examples of the base include organic bases
such as triethylamine, pyridiné, 4-dimethylaminopyridine,
diisopropylethylamine and the like; inorganic bases such as
sodium carbonate, potassium carbonate and the like, and the

35 like.
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Reaction Schenme 3 [0151](I-F) [0152] wherein R11 * R11 ' . R13 and Rl14 are
i ndeDenden tlv a hvdro sen or the aforenentioned "substituent” for ring B ;

R12 is anyopbhépnadsy substituted G _6 alkyl group or anpepbyjpfidbines
substituted C3-10 cycl oal kyl group; R15 is an o%i onal |y substituted G -6

al kyl group or ahlépt FeRatign stibstd it Aty Wikheus; SriBeBRIORI N af e

i ndependentby vanbydragentatome feddesorl K¥kafEOUR 9Bt ERDald ¥y substidytgd by
1 to 3 substituents selected froma carboxy group, a hydroxy group, a Cl-6

al koxy grobplogeteated| Rpstyocarory|suplows < cawifoomgr dmphéﬂdoraethar@eb
al kyl sul f onyl up;..a. C3: yelo |..group iqnally_substjtuted by 1
y Q*Segﬁg g%rg,cér aé&g:higgaéﬁﬁﬁéﬁigga@h gs Lex%%&?’ £8g%?n%

to 3 substi ecte roma roup, a car ar )
hydr oxy graunp, theClikeal &oixyrgrouh = Getralykexyfueanboaybxgneppdi@bh@n no

roup and a _Ci -s al kyl sulfonyl group; a G 6 -al kylsul fonyl group optionally
gubsltoi t ut eG*B§T 1289 h%ui)%%?gtfe%?%rgé%}éﬁ YA éFStB%/%t k2%t oup, a

car boxy graeBta8eNYALOXYy O &8s atde Cite Al MY 1CALRRAYE ghQUPHLANE; R, ani no
group; or an am no group optionally nonoor di-substituted by substituent
(s) sel ect @B1fransacE as A ytdgraiiy 1 tomanticley §r Jugimathydresyemidep, a
G -6 alkOX¥h8a£H8n¥£kgro fg§H&b§qsé%ﬂﬂaﬁyGB%FER&XEuQES?PdeOénﬁug?gnd R17
i n conbi nation optional I'y Torma nitrogen-containi ng heterocycle (e.g.,
nmor phol ime)i@pt i endl tye siibisd i t Thedebygolveatd mapshe tuwesd sirsed echadhfa &b a

C _6 al kyl _grou a_car boxy group, a hydroxy group, a C -6 al koxy-carbonyl
group, an & 'ﬁBBS?Bﬁbaté%dr%tJ@'_G al kyl sul fonyl group; and the other synbols
are as defined abe¥€amount of the dehydrating agent and base to be used .

is generally 1 to 10 mol, preferably 1 to 3 mol, per 1 mol of
compound (5), respectively.

15 The reaction temperature is generally -30°C to 120°C,
preferably -10°C to 100°C. The reaction time is generally 0.5
to 20 hr, preferably 1 to 15 hr.

[0160] ,
In the third step, compound (I-B’) can be produced from

20 compound (6).

This reaction is carried out by reacting compound (6)
with compound (7), according to the method described in Eur. J.
Med. Chem., 1993, vol.28, page 29.

This reaction is carried out without a solvent or in a

25 solvent inert to the reaction. The solvent is not particularly
limited as long as the reaction proceeds, and examples thereof
include alcohols such as methanol, ethanol, l-propanol, 2-
propanol, tert-butyl alcohol and the like; ethers such as 1,4-

- dioxane, tetrahydrofuran, diethyl ether, tert-butyl methyl

30 ether, diisopropyl ether, 1,2-dimethoxyethane and the like;
esters such as ethyl formate, ethyl acetate, n-butyl acetate
and the like; halogenated hydrocarbons such as dichloromethane,
chloroform, carbon tetrachloride, trichloroethylene and the
like; hydrocarbons such as n-hexane, benzene, toluene and the

35 like; nitriles such as acetonitrile, propionitrile and the
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[ 0153] Exanples of the "optionally substituted G _6 al kyl group” for R12 or
R15 include those simlar to the "optionally substituted G _6 al kyl group”

for R . a0 essef the "optionally substituted C3-10 ¢y¢hpalokysecsy oup”
for R12 include those simlar to the "optionally substituted C3-10

cycl oal kyl gi6uparfoithrl likexanplese @olipatsopEvoksl bpesubst ft BLEEUTS-3F
aryl group",far I u : jose simlar to the "optionally substituted
Co- i 4 arylanggggggj%frérgeélgst% 154] Conpound (1-B') can be produced using
conpound (4) in Thiserstepsonimay hee fé¢astiead epyt cionpiengresencanocliean
produced by subjecting.to.compoun 4) an _am dation reaction. Thj
reaction i Scarrit dngt”SE?cOr aﬁ%%te((f’ & o&cl%r?o\?m?cggges@,ln?ﬁ?leﬁ(é. T e,
(A) a mesheticef asubjyegbtAgoeospasnd, (41 Bird: sadid they edl anttegnuepia or a
salt thereof to directly condensation with an condensing agent (e.g.,
di cycl ohex@Sd&PhSdr nPdePoronr LY Bya bl dfet P of Resintopmiiahdioyidset PR§OR
reactive derd;vatjoveqeh t SAL BRX campund s 4h i@ a salt thereof
Tri 3! d@@ be ‘é’etgfﬂyﬂ[he J?:{(ee FE'Q;O v dc:.t%%)'lfl%%nh

with anmonia or a salt thereof, and t . Exanpl es e reactive
deri vati ve teft relsd loaibexyt §r aupunf t eorpowomti deb), ialcimideml hpladeadedghal i de;

2 ot 2oL ARLASR B o8 ISR GELA, SIS, MAD AL 3K Bt
di phenyliphesphat eucti benzyephospdiad £, f dmhiogeratdd qicIphkabacetic acid
and the like, and the like.

The amount of compound (7) and the acid to be used is
generally 0.1 to 10 ﬁol, préferably 1l to 3 mol, per 1 mol of
compound (6), respectively.

15 The reaction temperature is generally -30°C to 120°C,

preferably 0°C to 100°C. The reaction time is generally 0.5 to
20 hr, preferably 1 to 15 hr.

Compound (7) used as a starting material for this

reaction can be produced according to a method known per se or
20 a method analogous thereto.
[0161]

Compound (I-C) can be produced using compound (5) in two
Steps.

In the fifst step, compound (8) can be produced by

25 reacting compound (5) with diphosphorus pentasulfide or
Lawesson’s reagent.

This reaction is carried out without a solvent or in a
solvent inert to the reaction. The solvent is not particularly
limited as long as the reaction proceeds, and examples thereof

30 include ethers such as diethyl ether, diisopropyl ether,
dipﬁenyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane and the like; aromatic hydrocarbons such as
benzene, toluene and the like; saturated hydrocarbons suchvas
cyclohexane, hexane and the like; halogenated hydrocarbons

35 sdch as dichloromethane, chloroform, carbon tetrachloride,
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and the |ike; dialkyl phosphorous acid; sul furous acid; thiosulfuric acid;
sul furic acid; sulfonic acids such as nethanesul fonic acid and the |ike;

al i phat i owvpapeyd7sCc aci ds such as formc acid, acetic agirdp205086oNi C
acid, butyric acid, isobutyric acid, pivalic acid, pentanoic acid,

i sopent anoi*& 1&EH@T OPLRYAPBF 03REt e abt kP P %3 J4Ke 2saroiFadiececalplxyl i c
aci ds such ashenaah¢13aEd aAd the 1ike) and dhed 1SR &ggsécgglaé}befsd“ de;
5) an activated am de wifh imdazole, 4-substituted i mdazole, _

di et hyl pymazobe, usedaznl @ bixtere azblay appromriadts watted.ester such as
cyanonet hyl este hox hyl ester i et hyl i m nonmet.hyl ester, vinyl
ester, propargyl "Tg(sepg}rn?grﬁ%‘/g%r%% e‘?ﬁﬁ TR er ryplecr{:aosruo ﬁgﬁypreé?‘é'?,sson S
pent achl or eplageyl est pe, usedyl phesydresterg. phenyloazenhepykrestely 0.5
phenylthioestsr, E-nitro?henil ester, p-cresyl thioester, carboxynethyl

t hi oester, Pyrafgl-eBE&Er L BYti oI c¥®RBtND piYeri dyl ester, 8-quinolylthio
ester and the |ikg, | 65t 8L £ {$- gg qrpauRd- ( 0

, Ndi net hyl hydrox?aﬁi %g%c?}ﬁ?fdro% Zahtl%l 1y e(r?{%rg%e,r{/leﬁydcr:o%/glu%%:érﬁi m de,
N- hydr oxyplpttederabdeg, - 10Hy draoxh20°Ebe ot riedlieon ;timed ishgehiekellThese
reactive derj vatiyes pyi term ned according to the kind of
conpound ( ¥ ?g Bé’u g%fe€$§¥gr%b$%egzlgg

a reactiive [@aevative of the carboxy group include salts with abase, such
as alkali netal sal (e.g., .sodiumsalt, potassjumsalt and the |ike),

al kal ine earth Pa%ﬁgaf?go?%:Eﬁ?pTxﬁqgﬁﬁﬁthﬁgfcﬁaﬁﬁés'GnP§89Ec§ﬂdb¥he
l'ike) , anFeBicdAhgatbipo@hdaigr wase Sdcud®e: @), itf ket bykashpe salt,
triethylamne salft, ridine salt, picoline salt, -dicyclohexylam ne salt,
1hUibenZy|§pW9pgﬁgdK§ ne This reaction is carried out according to the

method described in J. Org. Chem., 2002, vol. 67, page 4595.

15 This reaction is carried out without a solvent or in a
solvent inert to the reaction. The solvent is not particularly
limited as long as the reaction proceeds, and examples thereof
include ethers such as diethyl ether, diisopropyl ether,
diphenyl ether, tetrahydrofuran, l,4-dioxane, 1,2-

20 dimethoxyethane and the like; aromatic hydrocarbons such as
benzene, toluene and the like; saturated hydrocarbons such as
cyclohexane, hexane and the like; halogenated hydrocarbons
such as dichloromethane, chloroform, carbon tétrachloride,
trichloroethylene and the like, and the like. These solvents

25 may be used in a mixture at an appropriate ratio.

The amount of compound (9) to be used is generally 1 to
10 mol, preferably 1 to 4 mol, per 1 mol of compound (8).

The amount of compound (10) to be used is generally 0.1
to 10 mol, preferably 0.1 to 4 mol, per 1 mol of compound (8).

30 The reaction temperature is generally -30°C to 140°C,
preferably -10°C to 120°C. The reaction time is generally 0.5
to 20 hr, preferably 1 to 15 hr.

Compounds (9) and (10) used as starting materials for
this reaction can be produced according to a method known per

35 se or a method analogous thereto.
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salt and the like) and the |ike. Exanples of the ammonia or a salt thereof
i ncl ude aqueous ammoni a, amoni um acetate, amoni um chl oride, 1-

hydr oxybeRatiseazed76 armoni a conpl ex and the |ike. [0155pc\Wyptnodis7asd d
halide is used as a reactive derivative of the carboxy group, the reaction

is carried!8&3In the presence of a base, in a solvent that does not

adversely influepggobhiey’ 6ACH) Ghn BAPURRIRIG e shagectNr5udenabkaL! (1-

nmetal s such as |i th| um hydrOX| de, sodi'um hydroxide, potassium hydroxi de and
the |ike; &Dk&Ppi ﬁer@dwhlmtlaﬁzacﬁymmm des such as nmagnesi um hydr oxi de,

cal ci um hydroxi d e et al car nates, such as_ odi um
carbonate, pot asgl un‘ﬁgc%r]b%#]a e anddifehl ent ﬁ 2ok tgﬁlﬁyd en-
car bonat es mumhdaSmsba'Jl wnydiwrtﬂezgesrud}aratwraahmmmt ayamudbl;lydr ogen car bonat e

and the |i al koxi des such .as_ sodi um nmet hoxi de,. sodi um

et hoxi de, éﬂ)ﬁﬁ@ PE ?%erb‘&}?&‘iycﬂ%l%d tﬁﬁ%’uitlyklélnoPéjgﬁﬁéeb%ﬁstgﬁciﬂl]é%'

trimethyl aging; Bf/aﬁé%' a&@rﬁmegld&w&@g ehleyl ami NernPYhi 41 ARinBhCOl i ne,
N- net hyl pyrrol i di ne hol'ine, 1 ,5-diazabicyclo [4.3.0]

- 5-nonene, hydrndedua%mmymz@aq ridq,2 qldéltlalﬁleb%OhSdéiLd@abi:@%f@i@m[S 4. 0]

- 7-undecen t

nbutyllit h?ﬁ%}eggégf%%tgf? ﬁn um ertoq%%t %I%Qpﬁigﬁ(%?a%!:#hégl an%nd t he
| i ke. The asbuahyodfofheabasendloe:he hmaiuel—silgemeyal Isylliltle dOmpbéx and
preferably

B e Qe b P o oS TS bR gt e o
hydrocar bopsdste8 BsSke; diborane and the like.

The amount of the reducing agent to be used is
appropriately determined depending on the kind of the reducing

15 agent. For example, the amount of the metal hydride or metal
hydrogen complex compound to be used is 0.25 to 10 mol,
preferably 0.5 to 5 mol, per 1 mol of compound (I-C), and the
amount of the borane complex, alkylborane or diborane to be
used is 1 to 10 mol, preferably 1 to 5 mol, per 1 mol of

20 compound (I-C).

The reduction reaction is advantageously carried out in a
solvent inert to the reaction. The solvent is not particularly
limited as long as the reaction proceeds, and examples thereof
include alcohols such as methanol, ethanol, l-propanol, 2-

25 propanol, tert—butyl alcohol and the like; ethers such as
diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the
like; aromatic hydrocarbons such as benzene, toluene and the
like; saturated hydrocarbons such as cyclohexane, hexane and

30 the like; amides such as N,N-dimethylformamide, N;N—
dimethylacetamide, hexamethylphosphoric triamide and the like;
_orgahic acids such as formic acid, acetic acid, propionic acid,
trifluoroacetic acid, methanesulfonic acid and the like, and
‘the .like. These solvents may be used in a mixture at an

35 appropriate ratio.
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chl orof orm dichl oromethane and the |ike; aromatichydrocarbons such as
benzene, toluene and the |ike; ethers such as tetrahydrofuran, 1, 4-di oxane,

di et hyl ekbenjsnssthe |ike; ethyl acetate, water and theclijkfoodese
solvents may be used in a mxture at an approprjate ratio. The anount of

the ammoni a or a"Bale Ehereerctirbe-iRedads efefePanding 8 thenkind and

preferablya%oh?xtSOﬁD{:hep?éd&cﬂ‘P @%Tr&:@rmptﬂgus@d 1 Ehe of @%kgmgefmsrature
is generally -30C to 100C, preferably 00C to 50C e re ctlon time 1s

general ly ®&r5tpol20 hr, pr@f%r@mly h.hm)tusﬂﬂ‘h1[0156§ Yeeot Bomi xed aci d
anhydride is used _as a,reactive deriyvative of the carboxy grou
reaction i & FQFFFEHrﬁufS %e?%%&}f %@Hﬁbd%%)E4)pﬁf?ﬁrﬁbiﬁlé'%géy%gnate
(e.g., nethyheehl orocarbonate, ethyl chl orocarbonate, isobutyl

chl orocarbonate etc.) in the ﬁresence of a base ( &% triethyl am ne,
N- et hy| nor phol i AeTPRERE df Frek y?%ﬂn@?rﬂ¥oqﬁﬁﬁdbﬁth dgeh1Bdr 5ERRPENd s bl um

carbonat e, CF?OE%S@H%E@I?@D@teﬁltech)y’dr'o'lgz‘%léoh‘éeeéryﬂé& geesufidig adyer sel y

i nfluence the reaction, and then reacting the resulting conpound with an
ammoni a or agidabr @hb@%@facqwmﬁ%nanﬁﬂ &ﬁCQﬂﬁﬁﬂﬂﬂQQBdcaﬁbbndte to be used is

gener ol L Lor, oePhea Bt ST A Rl Syl SOy (9
3 nol, per hidmokhbdrtonpoilud $w3furﬂaﬁhdﬂﬁnﬂﬁd afhet he kanmbDeivasoscdsal t
;g?rg?fcgﬁﬁggﬁggggyéﬁo eggigg{gkfdéf)sgiggﬂtrl &%%igg?lgl%mgg > mol, per 1

trichloride, aluminum tribromide and the like; organic acids

such as trifluorocacetic acid, p-toluenesulfonic acid and the

like, and the like. The Lewis écid can be used in combination

15 with a thiol (e.g., ethanethiol) or a sulfide (e.g.,

dimethylsulfide).

Examples of the base include alkali metal hydroxides such
as lithium hydroxide, sodium hydroxide, potassium hydroxide,
barium hydroxide and the like; alkali metal carbonates such as

20 sodium carbonate, potassium carbonate and the like; alkali
metal Ci-¢ alkoxides such as sodium methoxide, sodium ethoxide,
potassium tert-butoxide and the like; organic bases such as
triethylamine, imidazole, formamidine and the like, and the
like.

25 The amount of the acid or base to be used is generally
about 0.5 to 10 mol, preferably about 0.5 to 6 mol, per 1 mol
of compound (I-C).

The hydrolysis is carried out without a solvent or in a
solvent inert to the reaction. The solvent is not particularly

30 limited as long as the reaction proceeds, and examples thereof
include alcohols such as methanol, ethanol, propanol and the
like; aromaticAhydrééarbons'such as benzene, toluéne and the
like; saturated hydrocarbons such as cyclohexane, hexane and

the like; organic acids such as formic acid, acetic acid and

35 the like; ethers such as tetrahydrofuran, 1,4-dioxane, 1,2-
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Exanpl es of the solvent that does not adversely influence the reaction
i ncl ude hal ogenat ed hydrocarbons such as chl oroform dichl oronet hane and

t he |ike;wanesahkgyzhydrocarbons such as benzene, tol uengcgngdobesiiie;
et hers such as tetrahédrofuran 1, 4-di oxane, diethyl ether and the |iKke;

ethyl acet &i@etheryetanaet Ad| the. l%@@eﬂ@ﬁerﬁ@w Bedlsed in a mixture
t -300C t
at an appr o 1%@&1ngmﬁ@e 1§ 89Chd y&%@é{o (R 15 %dﬁg%?? % 0

1000C . The reaction tine I s genera 0 hr én. conmpound
(4) is usedhalwgehetidr hydfoaathees amcch ars aisdlltorohertdéahe,t belpeatdrmp i s

carried out glvent.,inert t h act i in_the presence of a
convent i onéiarg’SHdiﬁEFﬁa alé:h?e u]g’hé ‘g i Oarron?g:&ﬁnrﬁ & 5?‘8 il%e,’ N -
dicycloh@xmhﬁaﬁaeélsabdeashh@acéﬁﬁﬁﬁaaeleroﬁﬂBﬂﬂﬁﬂﬂl@O@hHYhﬁarmeﬁéinide

N— cycl ohexyl -N - (4- diethylam nocycl ohexyl) carbodiimde, N
'_diethylc BSBIEESmS%h RS, AP LRfe s SRRTEA Cithddiketoas, aRdethg iNke‘ (3-

di met hyl amignopropuky SaEROMET @i fleand dherduiske) n'éi ’tNe %‘i%bowxwksanﬁ
(2-nmethylimdazole) , a trialkyl phosphate, a po yphosphate (e.qg., yl

pol yphosphahe, lisepr opyspaoiptradphaty drdushd Lhke)mixphosphorars
oxychloridgp |§hen¥lph horyla2|de t hi onyl chloride, oxalyl chloride, a
| oner al ky Ralst ormat e f et hyl chl oroformate, isopropyl chlorofornate

and thezbike) , Whephesytp@@swhmﬁeuskhyﬂﬁﬁmmgenmomﬁhatoleo hr,
(p-chl orobenzenesul f onyl o g -6-chlorol H benzotriazole, Vilsneier-reagent
(prepar ed Wetfﬁéapéé{cilpolﬁl%f N 1A RZ i ABEhFPAFEE RRNT SEPSFRICEHE ohY |

g?l ?Lled?i k%l)%géanggltyhé”)i Eéog@ﬁﬂg,h)blre%gggbgyobnggelzéﬂ@_sphor us oxychl ori de
[0165] '
Compound (I-F) can be préduced by reactind compound (I-E)
15 or a reactive derivative of the carboxy group or a salt
thereof with compound (11).

Examples of the reactive derivative of the carboxy group
of compound (I-E) include those exemplified in the reaction
for producing compound (5) from compound (4) in Reaction

20 Scheme 3.

This reaction is carried out in the same manner as in the
reaction for producing compound (5) from compound (4) in
Reaction Scheme 3.

The amount of compound (1ll) to be used is generally 1 to

25 10 mol, preferably 1 to 5 mol, per 1 mol of compound (I-E)

The reaction temperature is'generally -30°C. to 100°C,

preferably 0°C to 80°C. The reaction time is generally 0.5 to
20 hr, preferably 1 to 15 hr.

Compound (1l1) as a starting material for this reaction
30 can be produced according to a method known per se or a method
analogdus thereto.
[0166]
- Reaction Scheme 4

[0167]
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The amount of the condensing agent to be used is generally 1 to 5 nol,

preferably 1 to 3 nol, per 1 nol of conpound (4). The anount of the ammoni a

or a sal twbhegsepkss0 be used is generally 1 to 10 nol, peefips@bhyreds to 5

nol, per 1 nol of conpound (4) . This reaction may be carried out in the

presence of a base, if desired. es of- the base include triethylam ne,

N- net hyl nor ghol jyne, N, j¢ di met hyg1 %,,8 sodi U[Pé_hy_ ogen carbonat®, sodi um
nd ike. The a

a
1
carbonat e, potass] ar banat e he | nt of thg b 40 be
used is generallygzl\ to\ |, prefelrabl§ to 3 nol, &1 N f npound
(4) . Exanpl es of Nsol went That does not adver sel y<intjuenge t he 7

reaction i nérud® hal on'enat ed hydrocarbons such ras—atfl or of 3rm
di chl oronet hane and the |like; aromatic hydrocarbons such as benzene,
toluene and the |iké) ethers such as tetrahydrofuran, 1g4ydi oxane, di ethyl
ether and the like; ethyl acetate, water and the |like. These sol vents may
be used in a mxture at an appropriate ratio. The reaction tenperature is
generally -30C to 1000C , preferabky GC to 60C. The reactign tine is
general |y Gr'5—tw' 20 hrR’ pref er g\ N okB hr. Rékemlan acifll azide, a

symmetric acid a de, Can acti vatod am de, an acti es¥er, an ester
bn—or the 1ikeé is(dded as a reagtily rimMative of
hY re&¥ti on can be carried gut a cordiing foMa pRt hod

wi th N-hydroxy co
t he carboxy_,graou out

158] Compound (4) used as a st&rti ng material f hi.s
reaction can be pr od%:)ed accordi ng t% t he nmet hod shown i?14t) he . R

known per sg. [

Cl

OR19

P,O. or
o 16 2Ys

Lawesson's reagent

. R—w' R’ T
R——w! R S\‘)L OR"
[ s | JARRe!
A0 SN
R2 W H ”—NHZ ) :
(I-H)
(15)
[0168]

wherein R'® is an optionally substituted C;s alkyl group or an

1 is a Ci alkyl

5 optionally substituted Cj;-¢ alkoxy group; R
group optionally substituted by 1 to 3 halogen atoms; L! is a
leaving group; and the other symbols are as defined above.
[0169] .

Examples of the “leaving group” for L' include those
10 exemplified as the aforementioned E.
[0170]
Compound (I-G) can be produced by reacting compound (8)
w;th compound (12).
This reaction may be carried out in the presence of an

15 acid or a base, if desired.

Examples of the acid include mineral acids such as
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bel ow- nmenti oned Reaction Schene 6 , or a nethod anal ogous thereto. [0159]
In the second step, conpound (6) can be produced by reacting conpound (5)

wi th a defhpdo@tiiegzagent. Exanpl es of the dehydrating agefiyprddshitdes acetic
anhydride, trifluoroacetic anhydride, diphosphorus _pentoxide, phosphorus

pentachlorPd@roﬁﬁégﬁﬁ6rﬁ%l%xy%%¥%¥¥ﬂé ag¥ G Tl diikge, L6¥aPyRCEAFor i de, 1

, 3-di cycl ohexyl a@ree%hntﬂfhagy@@uwcgchlwfoqlﬁ t%ﬁ@htla%lhlekebo'{e s reaction
nay be carried out in the presence of” a base, if desired. Exanples of the

base |ncIu&éléﬂgaﬁﬂdebasést@@t@maEetrahﬁﬂgdgmﬁan@ ,pyatdnmgm _
4-di methy) agiagpusboine, oL sopomyletlylaning and e i kei s haorgagto

bases such "as sodi um caf bon asst Uum carBonace a%d’the
| i ke. Thi s wméamtiham cBlcaideedarmmlmwmrunﬂmxﬁﬁ vemid @hel Dikesobygahitnert to

the reaction es of the sol i ncl ude halogenated hydr ocar bons such
as chIorofBFﬁFsd?gE$o?6n%?%%h% 3t ¢rﬁ9qq%83a9&Pon§FF€ HPdP8ESFbEN3CEdch as
benzene, tahduenRgeangdxtheshdkene eftfiess such as tetrahydrofuran, dioxane,

di et hyl ether and the fike; esters such as nmet hyl acetate, ethyl acetate,
n-butyl acetat e, Exepplesitgf theetkase dngcluds oivkanignbdeessaghhags

et LT N Y LAY SSln BRSS9 e suct

in a m xtudéiabpanpapptioplamatee ratd ochelHe lanrodnbrobnt bebdebydsath ngs agent

ﬁg? g?sgO;%88ﬁagfgydro§g§%g£§%%%§%ﬁ&ﬁ)ﬁg&fggld pr%E%E%Q'Xa%bégage?D' per 1
potassium carbonate and the like, and the like.

This reaction is carried out without a solvent or in a
solvent inert to the reaction. The solvent is not particularly

15 limited as long as the reaction proceeds, and examples thereof
include ethers such as diethyl ether, diisopropyl . ether,
diphenyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane and the liké; aromatic hydrocarbons such as
benzene, toluene and the like; saturated hydrocarbons such as

20 cyclohexane, hexane and the like; amides such as N,Nf
dimethylformamide, N,N-dimethylacetamide,
hexamethylphosphoramide and the like, and the like. These
solvents may be used in a mixture at an appropriate ratio.

.When an écid is used, the amount of compound (12) and the

25 acid to be used is generally 1 to 10 mol, preferably 1 to 3
mol, per 1 mol of compound (8), respectively.

While the reaction time varies depending on the kind and
amount of compound (8), compound (12) and the acid, it is
generally 0.5 hr to 100 hr, preferably 1 hr to 50 hr. The

30 reaction temperature is generally -20 to 120°C, preferably 0 to
go°C.

When a base is used, the amount of compouhd (12) and the
base to be used is generally 1 to 10 mol, preferably 1 to 3
mol, per 1 mol of compound (8), respectively.

35 While the reaction time varies depending on the kind and
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The reaction tenperature is generally -300C to 1200C , preferably -100C to
1000C . The reaction tinme is generally 0.5 to 20 hr, preferably 1 to 15 hr.

[0160] I nybhgodiakgd step, conpound (1-B ) can be produped piRsnserpound
(6) . This reaction is carried out by reactln% conpound (6) w th conpound

(7). accor @MRYFoCEnECHRPRAE dolserGBRPune H?) snd [Bg. beRem 1t1593, vol .
28, page 28enlhisiteactofiod Sheardiad Qi Wit Rouls0ansol vant Loédadaﬂ;icfnosm vent

inert to the reaction. The solvent is not "particularly [Imte ng as
t he reacti aemproeeeds, iangemxanles-2dier eof 120% ugeredleraivdlys 08T chio a&0°C.

met hanol , et hano 1-prop |, . 2- .propangl, tert-butyl alcohal and the
i ke; ethers suchbggo&?g-ﬁggbiﬁﬁéﬁﬁié%Fh 590@5F§ﬁgl§9e?ﬂy? 3?%%?? known
tert-butyl peet Byl oet hemetithd soprlopdu=tdiiretb., 2- di net hoxyet hane and t he

i ke; esteré zuih as ethyl formate, ethyl acetate, n-butyl acetate and the
li ke; halod hdtéd hydr ocar bons such as di chl oronmet hane, chloroform carbon

tetrachl oride, ttbﬁ?b@ﬁ@eiﬁyﬂQﬂﬁu%ﬁﬂ$&%@dde@ebyh¥@égﬁ§5808§m§8&ﬁda§4) or
n- hexane, benzene, toluene and the like; nitriles such as acetonitrile,

propi oni t r Bl cantiivhefi¢kevatang: tdfe thek earbosye ggolpentrsanaglbetigeefn a
m xture at a riat atio. This reaction nmay be carried out in the
presence o¥§§H ggﬁﬁgu#$ g%%%?ed. Exanpl es of the acid include m neral acids
such asibhydrochl Brampaes b f siHd wdartdsied dand vishe vei bé; thewtsriaskgsgsagh as

boron trihalide (e.q., boron trichloride, bqgron trifluoride) ,_titanium
tetrahalid8f(898.?u8?té£]Lﬁﬁt%ﬂ Ihsrget ﬂPFEHﬁﬁnFL@F?a%? feyied in
al um num hahkdecbBtYon BbH P FBHAGHPHEARoRQUMSHURBROBLEASIuAAd (4 eih i ke;

organt ¢ Reaction Scheme 3.
This reaction is carried out in the same manner as in the
15 reaction for producing compound (5) from compound (4) in
Reaction Scheme 3.
[0172]

Compound (14) can also be produced using compound (4) or

a reactive derivative of the carboxy group or a salt thereof
20 in two steps.

In the first step, compound (15) can be produced by
reacting compound (4) or a reactive derivative of the carboxy
group or a salt thereof with hydrazine or a salt thereof.

Examples of the reactive derivative of the carboxy group

25 compound (4) or a salt thereof include those exemplified in
the reaction for producing compound (5) from compound (4) in
Reaction Scheme 3.

Examples of the hydrazine or a salt thereof include

hydrazine hydrate, hydrazine hydrochloride, hydrazine sulféte
30 and the like.

The amount of the hydrazine or a salt thereof to be used
is generally 1 to 10 mol, preferably 1 to 5 mol, per 1 mol of
compound (4). ’

This reaction is carried out in the same manner as in the

35 reaction for producing compound (5) from compound (4) in
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acids such as acetic acid, formc acid, trifluoroacetic acid and the |iKke,
and the |ike. The anount of conpound (7) and the acid to be used is

gener al | yw0.2do%25¢® nol, preferably 1 to 3 nol, per 1 necraP20906ernd (6),
respectiveﬁé. The rga%éion tenperature is generally -300C to 1200C ,

pr ef er abl y RBECFECT006C " The reaction tine is generally 0.5 to 20 hr,
preferably (d1t9115 hr. Conpound (7) used as a starting material for this
reacti on can be produced according to a nethod known per se or a nethod

anal ogous t heret 60 FB26IFCTRAPVARY (AUEPUEEh (BE) pradudedrasirgedonpound (5)
in two SteEéackﬂﬂ&hEoﬁﬁéé 4aSHED) FHATP (&4 Garybe produced by reacting

conpound (5) w th di phosphorus pentasul frde or Lawesson's reagent. This
reacti onsi s carrTeilsoutaeiidmuts aaniisehtoudr inn aa sediveent thaerdo¢s ndie

reaction. The solvent_ iLs not particularly lipited.as |ong as the reaction
proceeds, ﬁaﬁeé§3¥%Ib%kf%%?%%fgﬁﬁuﬁqﬁf % erg%§ﬂ€%e§sogig@%y§o%ﬁ?ﬂ§f%%§t
di i sopropyboeshest dipbesyly eihEruerd®! raky dealiian, ihcdudkoXan8gedated

di net hoxyet hane and the i ke; aromatic hydrocarbons such as benzene,
t ol uene anBYHRECRTRENS sBEER A2 FIMRITCEhoRd CEIOK RS tEgBRoRBR e hitk@ine

and the |1 keonbal 0gepaisck iGiocaitons sucheas, dichlanamehhang, chkorof orm

carbon tetrachloride,;trichloroethylene and the'|like; bases such as
pyridi neg KRtNdrseshghans | {efe;ataydrafverdn, keioxadet hdikitkhgl Fhese and viem s
may be use ikQ I opr

di phosphor us péﬁ?aégigéééf%ES{éQ §¥bﬁn§aE erﬁﬁk%; T@geggﬂ%gﬁvégtg*ggy pe
used in a mixture at an appropriate ratio.

This reaction may be carried out in the presence of a
base, if desired. Examples of the base include organic bases

15 such as triethylamine, pyridine, 4-dimethylaminopyridine,
diisopropylethylamine and the like; inorganic bases such as
sodium hydroxide, potassium hydroxide, sodium carbonate, |
potassium carbonate and the like, and the like. _

The amount of compound (16) and the base to be used is

20 generally 1 to 10 mol, preferably 1 to 3 mol, per 1 mol of
compound (15), respectively.

The reaction temperature is generally =-30°C to 100°C,
preferably -10°C.to 80°C. The reaction time is generally 0.5
to 20 hr, preferably 1 to 15 hr.

25 Compounds (13) and (16) can be produced according to a
method known per se or a method analogous thereto. |
[0174] _ .

Compound (I-H) can be produced by reacting compound (14)
with diphosphorus pentasulfide or Lawesson’s reagent.

30 This reaction is carried out Without a solvent or in a
solvent inert to the reaction. The solvent is not particularly
limited as long as the reaction proceeds, and examplés thereof
include ethers such as diethyl ether, diisopropyl ether,

diphenyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-

35 dimethoxyethane and the like; aromatic hydrocarbons such as
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reagent to be used is generally 0.5 to 10 nol, preferably 0.5 to 3 nol, per
1 nol of conpound (5) . The reaction tenperature is generally -300Cto
1400C , pwefessahbsr3- 100C to 120Q0C . The reaction tinme i ecyggranabizng20.5 to
20 hr, preferably 1.tpo 15 hr. .[0162],1n the second step, conmpound (I-C) can
be pr oducef?eBﬁePéacF?ﬂ‘de%%nﬁ%ﬁngh?B%l%ﬁ‘trF | E’dhé@)rorcﬁrpﬁ SprESengé@ of
conpound (E9riohdhhfe) eREkaNO Ai5d Cad | BtkOUthackendiBg h?dﬁ:B@aHBbHQ-d
described in J . Org. Chem , 2002, vol. 67, page 4595. This reaction is
carried oufu@fit RBudlghserompthane i rchlamiam, icaaben: §ethachéagiden. The
sol vent isqnet J | L1t ,J.on t eact .on. pt pceeds,,_and
exanpl es t%é?eggeﬁ%gfﬁégﬂ%%{%e%@ suc agls}legﬁ g)ta%%s gt%ﬁér ?ng?gég‘?g%yl ﬁéptqher,

di phenyl s etheethyéanahyge of am@nthd , Ut ki 0xaarke the, 24 kdi. neThexy eshaventand t he
| i ke; aromatic, hydrocarbons such as_benzene, toI.ugrele agd the like;

saturated P§dr BEalBBRs SR MHE" ¢t Thelh PP IRRFARESaRd “the | i ke:

hal ogenat ed hydropar adsnsush @ise i PHHRIRARBRNtaBLOEYHEr BY Lak898on’ s
tetrachl oride, trichloroet hé/l ene and the like, and the like. These solvents

may be used®RECATNFRtRP 128 ak® PVFI At & -Pattico L 0TRelanBaRfesRPEBNPodind

(9) to be useqd i al | rnefierably 1 to 4 nol, per 1 nol
'ﬂé(g hél,‘lreﬁgf | Il 40 c;%npgﬁogjlnndd el

of conpound (8) he anmount of co (10) 'to be usedis generally 0.1
to 10 nob, prefeThbl yectidw demperatpere i srglenetradaypedntc (&) .10WFE, r eacti on

roncti on  PREPESRERArHY 155 FE Qo S0°nFo2phbtier sty I CEPRFAHLY Coripbands
(9) and (1Qp nsedpasfetaslyny twmteyimds for '
[0175]
Compound (2) can be produéed, for example, according‘to
15 the following method.
[0176]

Reaction Scheme 5

[0177]
.
RS RRS,.
S_R' - .
! R® 8./ SN
E{] N g0 R’ : K:E\g—(o S R~
A | M'}: 8./
- N OH RS-
2 H N
R—W* | R—W? Ho R10\R9
4
20
[0178]

wherein each symbol is as defined above.
[0179]
Compound (2) can be produced by reacting compound (4) or
25 a reéctive derivative of the carboxy group or a salt thereof
with compound (17). _
Examples of the reactive derivative of the carboxy group
compound (4) or a salt thereof include those exemplified in

the reaction for producing compound (5) from compound (4) in
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this reaction can be produced according to a nethod known per se or a
nmet hod anal ogous thereto.[0163] Conpound (I-D) can be produced by

subj ecti ngooespEsyd (I C ) to a reduction reaction. Exanmplggpaifoohiverd educi ng
agent used for this reaction include netal hydrides such as al um num

hydride, difee6EdeR FGRTRum hydride, tributyltin hydride and the Iike;

metal hydrogen ceppkexegeppoMnds syehi&s did hidimipl lé%@ugrahﬁgr«' i§0dhUm
bor ohydri de, Iithium borohydride, calcium borohydride an |ke ‘bor ane

conpl exes §@@Wt39nb6©aneredmehwﬁr@ﬂmeHn¢oHﬂlékrmb@KHMGMddnéﬂhyhnsulf|de

conpl ex an Kk ykbor.anes such .as thexyl baora di si or ane and
the |ike; %eﬁgﬁéﬁg §ﬁ83% egllléilsﬂﬁfééﬁﬁﬁh 5t ﬁegreau%?n%u g% tt o be
used i s apprepenateby debess) nefl @keperedng on the kind of the reducing

agent. For exanple t he amount of the nmetal hydride or netal hydrogen

conpl ex conpound Thg B@OHQEdofsC?WEEPQQ)karnﬂo qﬁwﬁﬂﬁﬁaﬁﬁygéngrﬁélg hoFO per

1 mol of campaend pheErapapd the amumt ofy tlh%oqo'b%n%oﬁﬁgﬁhﬁx 4@l kyl bor ane
or di borane to be used is 1 to 10 nol, preferably 1to 5 nol, per 1 nol of

conmpound (I - . THReaRedntt o Hrthedasortd dadaast a@e@@gbyaéélyr Letoolf in a
solvent in rt t tio ol s i n limted as
ieh! @{E?Sréﬁgjg 100, ir h}? f %n xrfqn Qe ?%Fn% ﬁng 1

| ong as the réa I'on eeds, ereo ¢ohol s such

as met hamol , et hanel rea.cm@pamﬁpeﬁaum@pﬁm@enetxerltly bebyd 2 cajuvc,and the
i ke; ethers such as di et hyl ether, diisopropyl ether, heni ether
t et r ahydr oPGFART2RIY- Bioxkh80°¢ - | kg mRaThdfst fdfe aridgeﬁerrar #: OaPofatic

hydr ocar bong sughpasrbesgepel tolueng and the
Compound (17) as a starting material for this reaction
can be produced according to a method known per se or a method
15 analogous thereto.
[0180] _
Compound (4) can be produced, for example, according to
the following method. “
[0181]
20 Reaction Scheme 6
[0182]
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| i ke; saturated hydrocarbons such as cycl ohexane, hexane and the I|ike;

am des such as N, N-di net hyl formam de, N , Ndi net hyl acet am de,

hexamet hwypgheepieg7sc triam de and the |ike; organic aci @ergesfeasSeirm c
acid, acetic acid, propionic acid, trif luoroacetic acid, nethanesulfonic
acid and tha Ilke, andgthe |ike. These solvents may be used in a mxture at
an approprlate ratio. Wil e;2he reaction time varies depending on the kind
and anount of the U@Eu§;ng agent tq be used, it is generally 0.5 hr to 100
hr, preferably ;iK;: 50 . Thef?éatﬁlon tenperature is generally -20 to
120C preferaphy” O to*BCOC [.0164] @gnpound (I-E). can be produced by

subj ecting compound (1C) to é\ﬁyd$QLx§%§hMThe hydrol ysis is carried out
using an acid or gghase according to a enti oR t hod. FExanp!es of the
acid include nlneral aC|ds such a s hydrochloric acid, ri cOBCi d and
the Iike; Lewis acids such as boron trichloride, bor on { #illoromi e, alum num
trichloride, aluminumtribromde and the |ike; organlq aci H sufh as
trifluoroacetic acid, p-toluenesulfonic acid and RtheYi ke, and the Iike.
The Lewi s acid can be sed in conﬂ?natFon with a thiol (d2%9., ethanethiol)
or a sulfide H&' di pret hyl,sul f i dejeoy Exanpl es of the base include al kali
nmet al hydr oxi des I% hlun1hydro sodi um hydr oxi gde, potassi um
hydr oxi de, barlu r.oxi de and i ke: alkali netal carpbyemobsisuch as
sodi um car he nat ey pot si U carbonate and the like; alkali|nmetal G -e

al koxi des such as sodi um et hoxi de, sodi um et hoxi de, potassium
tert-but oxi de and g g, | i ke; organic bases such as triethylam ne, im dazole,

f ormam di ne and th I?ke and t he
R—wW' R’
OH
YO
RZ WZ H O

)
[0183] _
wherein R* is an optionally substituted C;-¢ alkyl group; and
the other symbols are as defined above.
s [0184]

Examples of the “optionally substituted C;-¢ alkyl group”
for R*! include those similar to the “optionally substituted Ci-
¢ alkyl group” for R2.

[0185]
10 Compound'(4) can be produced using compound (18-A) or
compound (18-B) as a starting material in two steps.

In the first step, compound (21) can be produced by
reacting compound (18-A) with compound (19). Alternatively,
compound (21) can also be produced by reacting compound (18-B)

15 with compound (20). Alternatively, compound‘(2l) can also be
produced by reacting compound - (18-A) or compound (18-B) with
an alkylating agent. This reaction is carried out in the same
manner as in the reaction for producing compound (I) from

compound (3-3) in Reaction Scheme 2.
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i ke. The anbunt o f the acid or base to be used is generally about 0.5 to
10 nol, preferably about 0.5 to 6 nol, per 1 nol o f conpound (I -C . The
hydr ol ysiwoi2809@kd73ed out wi thout a solvent or in a sol yeqiyprddehiei t he
reaction. The solvent is not particularly limted as |long as the reaction
pr oceeds, é9&8éﬁanples t hereof include al cohols such as nethanol, ethanol,
propanol and thethikge 8LOORGI StdydrQGAIRONE GYClra@s Hee %a%cea%yene and
the |ike; saturated hydrocarbons 'such as cycl ohexane, hexane and the |ike;
organi ¢ acisd®jsathngschopaiindacil), Brdtydragisdsand the like; ethers such as
t et rahydrof uran, +1.4-di oxan 1, 2-di met hoxyet.hane and _the _like; _am des, such
as N ,hhinethylfg%%ﬁn?%§?€k§%+%ﬁrﬁﬁ?ﬁﬁ%é;ﬁ%%ﬁ%Eetgﬁdsﬁﬁg Pﬁ?g?rhﬁﬁobgng?%d
hydr ocar boreastitdbnagodi phbanonmd hasreyourtd ofefmr Mromachkepouadr achtoride, 1

, 2-di chl orget hane and the like; nitriles such as acetonitrile,

pr opi oni t r FFEC4AA"t RENFPRe3 - ket ones such as acetone, nethyl ethyl ketone
and the |ikeygsyl foxides such as dinethyl sulfoxide and the |ike; water and
the like. These solvents may be used in a mxture at an appropriate ratio.
The reaction tingomgogeder 819y amd niddt @6 Uartipoefetabipls0fanthds 12 hr.
The reacti mer reis I - to.20QC, - f.e I 0_1200C

[ 0165] Cbn%%ﬁ%gggﬁ-g%gcgﬁ %ﬁgﬁgg%ﬁég%xﬁéﬂflaé%?%gmggkgguﬁﬁgfﬁ-gfgo?eagP
reacti veo der meahbdeandlodeusariexatgroup or a salt thereof with conpound

(11) . Exanples of the re ive derivative of the carbox roup of conpound
(1-B) i nel ude t hoSEPSRRTpI 11750 9 AP e 167E) o0 & stalting RacdPlEP""

for this reaction can be'produced, for example, according to
the following method.
[0188]

15 Reaction Scheme 7

[0189]
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for producing conmpound (5) from conpound (4) in Reaction Schene 3 . This
reaction is carried out in the sane manner as in the reaction for producing
conpound woa-2hodhegmconpound (4) in Reaction Scheme 3 . Pogasiablodrees
conmpound (11) to be used is generally 1 to 10 nol, preferably 1 to 5 nol,
per 1 nol of compound (I-E) The reaction tenperattre is @enerally -300C to
1000C , pref y Ht o 804M@, | The, reactyon ting is geheral | w?0.5 to 20
hr, preferably 1 5 hr. Co Jh&ﬁz as a starfti nYemaileri@l for this
reacti on can be % ced according to Aret hod kn e @u)a nethod
anal ogous theretd. [0184] REEEt i on Seheme =NR167] ) ?I-FD,(15)
[0168] wherein Rl?RiS an optionally substituted

group or an
optionally substituted C _6 al koxy groug23R19 is a C _6 alikyl group
optionally substituted by 1 to 3 halogen atons; L1 is a | gaving group; and
t he other synbols are as defined above. [0169] Exanples of the:"leaving

group” for L1 include thosg exenpl i fied as the af grgrenti d/E . oLR470]
Compound (I-G CaﬁW6%j£ijfuced by reactijigzconpound (8 th C ound (12)
. A + N

G

- G N-N o)
NHNH, o o°
(26) @27) (29
o l
Me (CORE, © O/R21 22, 5 ;22 A
224 122 R“W 0
RW (29) RrRwR reduction AN
A — - duetion All .
G No. base R NO G N OF
2 2
(28) (30) (18-C)

l deprotection

R®
R2W2A 0
20
HW? lN-I o—-R?*

(18-A), (18-B)
[0190] ‘
wherein H-X is a mineral acid such as hydrochloric acid,
sulfuric acid and the like, or an organic acid such as acetic
5 acid, formic acid, trifluorocacetic acid and the like, and each
symbol‘is as defined above.
[0191]
Compound (25) can be produced by reacting compound (26)
with compound (27). —
10 This reaction is carried out without a solvent or in a
'solvent inert to the reaction. The solvent is not particularly
limited as long as the reaction‘proceeds, and examples theréof

include ethers such as diethyl ether, diisopropyl ether,
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This reaction nmay be carried out in the presence of an acid or a base, if
desired. Exanples of the acid include mneral acids such ashydrochloric

aci d, sulywgnies47d and the like; Lewis acids such as beg@ipidobhsisle
(e.g., boron trichloride, boron trifluoride) , titaniumtetrahalide (e.qg.,

titani um t SEPRERVSr PEBST t i FahTUry L& Faitomi lad)-dioxagsi ndnehal i de (e. g.,

al um num chj:orl gall] r.om de; i ke i Ci sych as
ncotl o act g e e e ey e PR AT T | The.
Exanpl es ofrenkenbaseolnehedendrigami i ks e tsurstt eas hydirethybansneychyasdi ne,

4-di met hyl am nopyridine, diisopropyl ethyl am ne and the Likg; inorganic
bases suchcé(glgg%f(ﬁ%ehy}a?% Iil%e%l‘%o réess]iﬂ?ﬁ’hf&ﬁ%%sdg,ucgoafuﬁf ¥ar bonat e,

pot assi um cambengl Ecanamide, | N ke dametHnendddemidEhi s reaction is carried
out without a solvent or in a solvent inert to the reaction. The solvent is

not parti ctHEEPIG Y APRREPRRTIBIE AN HE'S deddtd 0Tt 8€eds keandt is&fp es
thereof inglbugenethgey sechs@s i el hulx&iNelae A $eREERYL 2eLNELy 1 gi phenyl

ether, tetrahydrofuran, 1,4-dioxane, 1,2- di methoxyéthane and the [ike;
aromat i ¢ hydr ocaFhensestchomandieiye myoncdiage iy aisdnghen| ekégd satatnsed

hydr ocar bo ascc o) n xane a he .l i ke; am des_such_as N

, Ndi et hyl %%rang%gae,gfl\g% d?%?h%taag t%ml&gﬁ%h%xg%gfﬁéﬁpﬁgég ora ﬁdaes and the
i ke, and hiyerbckéorTtesei ol senisrimayadiel used tihe aikext lereiat aabds
appropriate ratio. en an_acid is used, the anount of conpound (12) and
the acid t§Y68 @Sed %F%%n%??akﬁjyld.sletk?fo "me1CT Oy é‘fréFQBPﬁlﬁetonr?gr%l, per 1

ol of compeyrdyub8ldef espeeitMelum MM diNQe qacly.onthtARiVAr i es dependi ng
on the kln%egggchloride, titanium tetrabromide), an aluminum halide
(e.g., aluminum chloride, aluminum bromide) and the like;

15 organic acids such as acetic acid, formic acid,
trifluoroacetic acid and the like, and the like.

The amount of compound (27) and the acid catalyst to be
used is generally 1 to 10 mol, preferably 1 to 3 mol, per 1
mol of compound (26), respectively.

20 While the reaction time varies depending on the  kind and
amount of compound (26), compound (27) and the acid catalyst
to be used, it is generally 0.5 hr to 100 hr, preferably 1 hr
to 50 hr. The reaction temperature is generally -20 to 120°c,
preferably 0 to 80°C.

25 [0192]

Compound (25) can also be produced by subjecting compound
(1) to the Japp-Klingemann reaction [Org. Reactions, 1959, vbl.
10, page 143; J. Chem. Soc., 1927, page 1].

This reaction is carried out by reacting compound (23)

30 (which is produced by reacting compound (1) with an acid (H-X)
and sodium nitrite according to a method known per se) with
compound (24) in the presence of a base._ '

- Examples of the base include alkali metal hydroxides such
as lithium hydroxide, sodium hydroxide, potassium hydroxide

35 and the like; alkaline earth metal hydroxides such as
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anount of conpound (8), conpound (12) and the acid, it is generally 0.5 hr
to 100 hr, preferably 1 hr to 50 hr. The reaction tenperature is generally

-20 to 1208Goey/RELherably 0 to 800C . When a base is usegyr/sphReasmgunt of
conpound (12) and the base to be used is generally 1 to 10 nol, greferably

1 to 3 nol MasEestiuphyerogdfpourdl eI hydreeids dRd YW Ild ketie ad&aéti on
tinme varie engdi h | N 0 . C OO 12)
and the bazﬁsgﬁiqggggg%gfglﬁgg? %% 100 |4Ei#%ﬁera'lyﬂﬁz%%%gg'%ggg¥ﬁgté
reaction t emgertatuddkies géketalhgtaR0GFdood2O0@ rsbqradfesy aich @€ 0d8GAC .
Compound (12), can_be oduced accordi ng .to,a nethod.known per or.a .
ot hod anal 58 G0 o SPEP BN B 70 - ChHah A T RATE i T B FORa TRy LadEt i ng
conpounds(4rgehia begeki ¥acHess vatinerofl ddighes,ardy@etgiemaner, a salt

t hereof with conpound g13‘ . . Exanpl es of the reactive derivative of  the
carboxy gr Gup SOPTEBNPELRULEEIer RYSARINEhePAGP LRGN udeTERbYEPEXERBEF IR
in the reagliR hiQhoRpREYEHAY £O5MOUNMK Ry OM comaund, ddhel, n1Rgacti on

Schene 3 . This feaction is carried out in the same manner as in the
reaction fclapebdgycag (éofpolpdti®, f¥.dmdtimreduny(W)(5.4 .RéadtbodeSehene 3

[0172] ng%pggg ﬁ%ﬁ% C%Hda{ﬁo Pfkgroduced usi ng conpound (4) or a
a 't B |

reactive derrvative o e carboxy group or a salt thereof in tw steps. In
the firspt step, Ccatpousdctidny tarnpibefqramiueethdiy geatiti Ag -aospowedr (4) or a
reactive d%%%%%tkgetgg Eggcgf££9x%he solvent is not particularly limited
as long as the reaction proceeds, and examples thereof include
alcohols such as methanol, ethanol, propancl, isopropanol,
butanol, tert-butanol and the like; ethers such as 1, 4-dioxane,
15 tetrahydrofuran, diethyl ether, diphenyl ether, tert-butyl
methyl ether, diisopropyl ether, 1,2-dimethoxyethane and the
like; halogenated hydrocarbons such as dichloromethane,
chloroform, carbon tetrachloride, trichloroethylene,
chlorobenzene, 1,2-dichlorobenzene and the like; hydrocarbons
20 such as n-hexane, benzene, toluene, xylene and the like;
amides such as formamide, N,N-dimethylformamide, N,N-
dimethylacetamide and the like; nitriles such as acetonitriie,
propionitrile and the like; water and the like. These solvents
may be used in a mixture at an appropriate ratio.
25 | The amount of compound (24) to be used is generally 1 to
10 mol, prefefably 1l to 3 mol, per 1 mol of compound (23).
The amount of the base to be used is generally 1 to 10
'mol, preferably 1 to 3 mol, per 1 mol of compound (23).
The amount oﬁ the acid (H-X) to be used is generally 1 to
30 10 mol, preferably 1 to 5 mol, per 1 mol of compound (1).
The amount of the sodium nitrite to be used is generally
1 to 5 mol, preferably 1 to 3 mol, per 1 mol of compound (1).
The reaction time is generally 1 hr to about 100 hr,

preferably 1 hr to 50 hr. The reaction temperatureAis

35 generally -20°C to 120°C, preferably 0°C to 80°C.
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group or a salt thereof with hydrazine or a salt thereof. Exanples of the
reactive derivative of the carboxy group conpound (4) or a salt thereof

i ncl ude tWwesgowssy! ified in the reaction for produci ngpe@ypsustes7iss> from
conmpound (4) _.in_Reaction Scheme 3 . Exanples of the hydrazine or a salt

t her eof inépﬁaé]hydrazine hydrate, hydrazi ne hydrochl ori de, hydrazine
sulfate and the tbkgoudfe (2@mEntc B liad BY Qlpdesdhhgt Bs&ggh&o be
used is generally 1 to 10 nol, preferably 1 to 5 nol, "per 1 nol of conpound
(4) . This (PeactponhesFiacheednethod nlBdrichdee 1883er vad .i A6t hpageact i on
for producbaglionpound (5) from conmpound (4) inReaction Schene 3 . [0173]
In the secon tep, conpound (14) can be produced by reacting conpound (15)
wi th conpound (18his Foastieacis atursieeBroutethyolibaicting sohpeahdt has) does
not adversely, influence the reaction. Exanples of the solvent that does not
adversel y Wﬁ¥bu@ﬂc%cf e reaction include hal ogenated hydrocarbons such as

chl orof orm di chieaepeiage and 4dwes lidaudd 9ARLl enhydigear Rpas gugh as
benzene, toluene and the |ike; ethers such as tetrahydrofuran, dioxane,
di et hyl et RBLoahdet haulfreic ea®id, aacmtditce aokg ebogad theokike, These

| s n ) et iy . : .
mmy be car P Sl i e El e MARSAbRROLRRE LR Bet PhkenalBLgL EEREL DN
base i nct udeidy ganicebasesfouicd asid rdaret hyleatiike, pyhéesk negy be used in

£ L et | STDGRYL LDy il SO Op el g ne and the L ket Lot gant

The amount of the acid to be used is generally 0.1 to 10
mol, preferably 0.5 to 3 mol, per 1 mol of compound (25).

This reaction is preferably carried out without solvent

15 or in a solvent inert to the reaction. The solvent is not
particularly limited as long as the reaction proceeds, and
examples thereof include those exemplified in the production
method of compound (25).

While the reaction time varies depending on the kind and

20 amount of the acid to be used, it is generally 0.5 to 100 hr,
preferably 1 to 50 hr. The reaction temperature is generally
0°C to 200°C, preferably 50°C to 190°C.

[0194]

Compound (18-C) can also be produced by subjecting

25 compound (28) to the Reissert method [Berichte, 1897, wvol. 30,
page 1030] in two steps.

In the first step, compound (30) is produced by reacting
compound (28) with compound (29) in the presence of a base. In
the second step, compound (18-C) is produced by subjecting

30 compound (30) to a reduction reaction.

Examples of the base to be used in the first step include

-alkali metal Ci; alkoxides such as sodium methoxide, sodium g5
ethoxide, potassium ethoxide, potassium tert-butoxide and the
like, and the like.

35 This reaction is preferably carried out in a solvent
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pot assi um car bonate and the |ike, and the |ike. The anmpbunt of conpound (16)
and the base to be used is generally 1 to 10 nol, preferably 1 to 3 nol,

per 1 molweahoepipeend (15), respectively. The reaction pefRpi@bER2d S
generally -300C to 1000C , preferably -100C to 800C . The reaction tine is

general |y GR5TEot20the, rprefErabl Y IE 50@1VS0Gr 1SCBRboRABEIFUBIr ndl ket an
be produced.a diLRg QWL per r h o]

t her et o. [%f?%%g%o%%oaﬁg ??Qggﬂ%gﬁgbe pf%ﬁuéil %ﬁaﬁggg%iggeggﬁgo%ﬁg§%ii)

wi th di phogpleeusxpept asiedi te Dre Lvedsonian meddent ofThospreadt-i(@h)is

carried out with olvent or _in a,splvent inert.to the reactign., The
sol vent is not pgﬁ%igﬂ %??yoﬁi$ﬁqﬁ§ﬁng§ @%Hga g’FﬁS Pgﬁgt?8n£8r353§d§? and
exanpl esst heneeblincl utde &0 hess, seedfasadietihylo ot hen, geksopnepybret her,
di phenyl ether, tetrahydrofuran, 1,4-dioxane, 1,2- dinethoxyethane and the
li ke; aronﬁPWE°H9ﬂr6%%¥boﬁ%5%ﬁﬁ§ﬁ%%%éﬂzene, tol uene and the |ike; saturated

hydr ocar bons suchyas Jnﬁﬁﬂﬂﬁ' L e.s

hydr ocar bons suc? asr%¥%%%%?one&ﬁ3ne, C ﬁ%? F%?%ﬁlg rbogq%ggfggh g(ide, 1
, 2- di chl or petlianeband-1 0¥ [tickd;10B@seTsucteaas ipyr icdinee i sNgenerally 0.5

, Ndi net hyl ani Liyn i ke, | i ke. These solvents nay be used
in a nixtu?g gp gﬁ’Z%g?%%féé&%e%égygg§¥ﬁé-annunt of the di phosphorus

pent asulifi dé1e6b]Lawesson"s reagent to be used is generally 0.5 to 10 nol,

preferably 0.5 to 3 nol, per. 1 nol of conpound (14) . The reaction
tenperature is ggﬂe?%?lﬁeééﬁﬁx§§?941ﬁﬂ§ ﬁﬁ4§9§ﬂaglﬁe§§5196 8Ppearrigd out

reaction tigBngSageaghdlhy &t o 20 hr, preferably 1 to 15 hr

Examples of the reducing agent include metals such as

iron, zinc, tih and the like; sulfides such as sodium
15 dithionite and the like; and the like.

The amount of the reducing agent to be used is
appropriately determined depending to the kind of the reducing
agent. For example, the amount of the metal to be used is
generally 1 to 20 mol, preferably 1 to 5 mol, per 1 mol of

20 compound (30), and the amount of the sulfide to be used is
generally 1 to 20 mol, preferably 1 to 5 mol, per 1 mol of
compound (30)..

- The reduction reaction can also be carried out by a
hydrogenation reaction. In this case, for eXample, catalysts

25 such as palladium carbon, palladium black, platinum dioxide,
Raney-nickel, Raney-cobalt, iron trichloride and the like can
be used.

The amount of the catalyst to be uéed is generally 5 to
1000 wt%, preferably about 10 to 300 wt%, relative to compound

30 (30). -

The hydrogenation reaction can also be carried out using
hydrogen gas or various hydrogen sources. Examples of the
hydrogen source include formic acid, ammonium formate, -
triethylammonium formate, sodium-phosphinate, hydrazine and

35 the like.
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[0175] Conpound (2) can be produced, for exanple, according to the
follow ng nmethod. [0176] Reaction Schene 5 [0177 ] (4) (2) [0178 ] wherein

each symbgb lpev/@ss79ef i ned above. [0179] Compound (2) capchapRinddiged by
reacting conpound (4) or a reactive derivative of the carboxy group or a

salt thereof w tRANEoRPEURE PL75he BXEFHAEEN sfoutne ﬂéﬁé@lVéeéeﬁﬁvﬁﬁﬂ©éab$Ythe
Car DXy O QURLSOTPOUNdol Hoo! S SaLLaHPLatlud nclute itoepBXeTpLL

the reaction for produci ng conpoun from conpound nReact 1 on gchene
3 . This reaopoondi $36arried out in the sane manner as in the reaction for

pr oduci ng conpou (5 m conpound (4. on Sche 3 This
reacti on nmay be @gf Féaugﬁfo?ng%%ﬁ;kﬁée%ﬁuﬁf‘?% %& sgarfﬁngegPFeﬁp She
anount of colpewndindr) te bige useslbtiorgenahal kyliehe 16 not, parefciabiy 1
to 3 nmol, per ;1 nol of conmpound (4) . The .anpbunt_ of the base_ to be used is
general |y 11fdte8 Sl lopreterlhf yrA2G6 P RACCYSES 1 206 S8EMRoRPoLRBTEAS .

The reaCt'Q&cﬁ%@@eéﬁEHﬁsléSs@@ﬁ@i§“ﬁé&héﬂ3§t‘ééH%%Bl pﬁeEQBﬁthlooﬁ:to 80C.
The reaction time is generally O .5 to 20 hr, preferably 1 to

Conpound (rippaQOé,startrh@tﬁht@&¢qh03(ﬁndIﬁhﬁ regetii efthean bBCbr@auced
accordi ng %ge%hgﬁtQggegpoﬁ@i§ggr5§§f"e€her}rH%phenyl ether,

10 tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the
like; aromatic hydrocarbons such as benzene, toluene and the
like; saturated hydrocarbons such as cyclohexane, hexane and
the like; amides such as N,N-dimethylformamide, N,N- »
dimethylacetamide, hexamethylphosphoramide and the like;

15 organic acids such as formic acid, acetic acid, propionic acid,
trifluorcacetic acid, methanesulfonic. acid and the like, and
the like. These solvents may be used in a mixture at an
appropriate ratio. A

While the reaction time varies depending on the kind and

20 amount of the reducing agent and catalyst to be used, it is
generally 0.5 to 100 hr, preferably 1 to 50 hr. The reaction
temperature is generally -20°C to 120°C, preferably 0°C to 80°C.

Compound (18-A) or compound (18-B) can be produced by
subjecting compound (18-C) wherein G is a protected amino

2; group, a protected sulfanyl group, or a protected hydroxy
group to deprotection generally used in peptide chemistry and
the like, such as an acid treatmént, an alkali treatment, a
catalytic reduction and the like, if desired.

Compounds (24), (26), (27), (28) and (29) can be produced

30 according to a method known per se or a method énalogous |
thereto.

[0196]
Compound (1) can also be produced, for exam?le, according
to the method shown in the following Reaction Scheme.

35 [0197] ’
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anal ogous thereto. [0180] Conpound (4) can be produced, for exanple,
according to the follow ng nethod. [0181] Reaction Schene 6

[ 0182] hydkelwewsd74) [0183] wherein R21 is an optional | ycgubsdobbirsed C -6

al kyl group; and the other synbols are as defined above. [0184] Exanples of
the "opti o%&é&%ﬁﬁ%ﬁa@i Gi-6 alkyl group” for R2l include those sinilar
to the "optipgeghly substituted G- 6 alkyl group” for R2 . [0185] Conpound
(4) can be produced u5| ng corrpound (18-A) or conpound (18-B) as a starting

material in two s first §2tgp conp,q)und (21) can be prodyced by

reacti ng cofip @ 18 A) thEl conpolmh® AlternatlveﬂyN nd (21)
uced by r€&¢ting conpound( AL8-B) w th gonmpound )

Ogupn
can al so be ﬂ
Al ternatively r’rBound (21) can also bg7p d by reacting ound
(18-A) or corrpounB' £18-B) with an al kyl atl ng agént. This reaction Nt
carried out in the same manner as in the reaction for producing conpound
(1) fromconmpo@dd (3-3) in Reaction Schene(33).[ 018 6 | In the d&cond-step,
conmpound (4) can be produced by subjecting conpound (21) to hydrol ysis.

This reactil8a%P$ carried out in the same manner as in the

5 wherein Y is a halogen atom; and the other symbols are as
defined above.

Compound (1) can be produced using compound>(31) as a
starting ma;erial in two steps.
In the first step, compound (33) can be produced by

10 reacting compound (31) with compound (32).

This reaction may be carried out in the presence of a
"base, i1f desired.

Examples of the base include organic bases such as
triethylamine, pyridine, 4-dimethylaminopyridine,

15 diisopropylethylamine and the like; inorganic bases such as
sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, sodium hydride and the like; and the like.

This reaction is carried .out without a solvent or in a
solvent inert to the reaction. The solvent is not particularly

20 limited as long as the reaction proceeds, and examples thereof .
include ethers such as diethyl ether,'diisopfopyl ether, |
diphenyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane and the like; aromatic hydrocarbons such as
benzene, toluene and the like; saturated hydrocarbons such as

25 cyclohexane, hexane and the like; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide,
hexamethylphosphoramide and the like, and the like. These
solvents may be used in a mixture at an appropriate ratio.

When a base ié used, the amount of compound‘(32) and the

30 base to be used is generally 1 to 10 mol, preferably 1 to 3

" mol, per 1 mol of compound (31), respectively.
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reaction for producing conpound (I-E) from conpound (1-C in Reaction
Schene 3 . [0187] Conpounds (19) and (20) as starting materials for this

reacti on wanokri2p§:9duced according to a nethod known pepcgapfioasiard hod
anal ogous t heret oh,gongound (18-A) or conpound (18-B) as a startin
'f-e8c

material for thi ¥ PBnreant ben pt Bt cer 1o depearing, Oﬁcébﬁdikﬁggt anghe
foll owi ng neihed. sFO0L88 Chi ﬂ‘?@] [{)3]28)9 3 1850) . .
deprotection (lg- 8\) , é?l%?% &[ E)Pigg] % re|n7nOl X i%E?%h%e%Fgéc%g stch a s
hydr ochl or igengcadlysOl butdclagi br arpreferdhlee,l dor 58nhargabhe meadtsuch a s

acetic acid, formc_ acid, trif oroacetic acid and the like, and e
synb:)I isI geglpaég}:HJéa %ﬁo@%?éfﬁilgﬁ]"?gﬁplﬁﬁng%%) H:‘?fr?%aé’llﬁr Jdticka gg‘l&
reacti ngscaopoond (26) with conpound (27). This reaction is carried out

w thout a solvent or in a solvent inert to the reaction. The solvent is not
particul arly |infRebN8sSPOrR aSseR heSTRRUNDN 1pr 58888, PAREUERENBY es

thereof inghydeceing’ Sompislin@s (S £y |a etdgfor i $QRERRYE et her, di phenyl

ether, tetrahydrofuran, 1,4-dioxane, 1,2- dinethoxyethane and the like; .
aromati ¢ hydrocafhenseduchiar beaeimn ivlazardeanduthén| tke; ssmeunaneer

e oerroras 2HRn8S - ESL OB ADE NSRS P Wordinld 25-2T' 288 LSRR8
10 (30) in Reaction Scheme 7.
Compounds (31) and (32) as starting materials for this

reaction can be produced according to a method known per se or
a method analogous thereto.
[0201]

15 Compound (17) can also be produced, for example,
according to the following method.

Reaction Scheme S

[0202]
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formam de, N, N-di net hyl acet am de, hexanet hyl phosphoram de and the |ike, and
the like. These solvents may be used in a m xture at an appropriate ratio.
The reactywenosvgsdyg pronoted by using an acid catal yst. pexapRlo8ssis t he
acid catal yst include m_geral acids such as hydrochloric acid, sulfuric
acid and the like; Lew s\agi'ds such as a bgson trihalide (e.g., bogon
trichloride, beron trif¥ugsidép) , a titani umeetrahalide (e g, titamum
tetrachl ori de{ titani_um tetrabronide)®N a akum num 2T de (e?g../ alrfim num
chl oride, alurfnum brom de) and the Iik§s grgani c acids such asgat@tic
acid, formicgcid, trifroret et i c acid.and the like, and the Mike. The
anount of coﬂpound (27) and the acid catalést to be used is gener l{y lto
10 nol, preferably 1 to 3 nol, per 1 nol o 6)conpound (26) , respe iJer.
While the reaction tine varies dependi ng jon the kind and amount of conpound
(26), conpound|(27) and the acid catal yst] togbe used, it is generally 0.5
hr to 100 hr, prefseedbley 1 hr to 50 hr. Th tion tenperature is
generally -20 {®2%200C , preferably 0 to SgBCR? [@TQZ] Compound (25) can

al so be produced by subjecting conpound (|1} to the Japp-Klingemann reaction
[Org. Reactions, 1959, vol. 10, page 143; . Chem Soc, 1927, page I].
This reaction is carried out by reacting conpound (23) (which is produced
by reacti ngpcomgbund (1) mﬂ?ﬁmﬁﬁmacidoﬁkkx¥~and sodiumnitrite according to
a method kno er /se)—wittr—conpotnd (2%(in the presence of a base.
Exanpl es of t#eRbase include alkali metal Riydroxides such

37N (38)

RS s RB'

6" R g
Hs R - Lz/\g? (41) S RB“
Y N y:

mNT%i; WNT{EF/

R Rm R
(40) a7
[0203]

wherein L%is a leaving group, and the other symbols are as
defined above. .

5 Examples of the “leaving group” for L2 iﬁclude those
exemplified as the aforementioned E.

Compound (36) can be produced from compound (34)
accérding to a known method [J. Org. Chem. Soc., 1963, vol. 28,
1240 page; Tetrahedron, 2003, vol. 59, page 4979].

10 This.reaction is carried out by reacting compound (34)
with compound (35) and nitromethane in the presence of a base.

This reaction is carried out without a solvent or in a
solvent inert to the reaction. The solvent is not'particularly
limited as long as the reaction proceeds, and examples thereof

15 includeﬂethers such as diethyl ether, diisopropyl ether,
diphenyl ether, tetrahydrofuran, 1,4-dioxane, 1,2; -
dimethoxyethane and the like; aiomatié hydrocarboris such as
benzene, toluene and the like} saturated hydrocarbons such as -

cyclohexane, hexane and the like; amides such as N,N-

96



as |ithium hydroxi de, sodium hydroxi de, potassium hydroxide and the |ike;
al kaline earth netal hydroxi des such asmagnesi um hydr oxi de, cal ci um

hydr oxi dewangdodiiss7si ke; al kali nmetal carbonates such aspg@dptivochonate,
pot assi um carbonate and the |ike; alkali_nmetal hydrogen carbonates such as

sodi um hy diBgeh hyafBsRaRade poll ¥ s i Hydkapimigihonat e and the i ke;
organi c ba%%%a%fé%ﬂy@ﬁh%é?ﬂ@i&ﬂ@é“% {1d et arﬂlriem%@ %%r&rhoa\é' ethyl am ne,

pyri di ne, picoline; hyl pyrrolidi ne, N nethyl norpholine,
5-di azabi @geltonfi4rile, Op]:OElmn*enele lad tdleazlameuydiado[gknatz]d octane, 1 ,

8 d| azabi C)ﬁ(y £ %:gr% 8 Suc dec nd t%g}a\Pent d t e |I§ ?eThi'S

reaction is-prereraply carried o action. The

sol vent ks dri@hlpabtetﬁuharlyatbmt@@tmﬂmc@, tthﬁ_dkﬂaﬁbe(thyméﬁéeédd, and
exanpl es th i ncl ude al cohol s such as net hanol, ethanol, gr opanol ,

i sopr opanol®; Lo}tl§ﬁol The$] -GG ARY Pfe USEReiNephBLETUHEh2 RSN

1, 4-di oxan%pptr%b&ggggrgggign di et hyl ether, diphenyl ether, tert-butyl
nmet hyl ether, diisopropyl ether, 1 ,2-dinethoxyethane and t he like;

hal ogenat ed hydr Bzambdas sfickhasbatie hingloiist rari@escsughoker pyreal boine,

tetrachl ori I | o , r obe i_chl.qrobenze and
the |ike; :?ggFg%éFL %hsﬁlgﬁé}ﬁgifgﬁ’- heggx]rl e D %}Lﬁa%{(}%ee ]a[ C\Zuglnel1 %yl’e%eéaﬁﬁ t he
| i ke; anvdédkeuch as formam de, N, N-di nethylfor piamde, N

, Ndi met hyl acet am_de and t he nltrlle -such as acetonitril
propi oni %/ri | e aghgteh@mPFﬁE Jﬁ-vatltﬁ’é‘? bﬁﬁfttﬁ% § RS EHTHEs 561G llrtysgnﬁ} be ted

ina _m'XtUEr@lat 2B£aPRHOPrH S t&1t2 Quoll, h%aeakmumolofof%m%md( zéh%to be
used i s general %hl to 10 nol, preferabl 1to 3 nmol, per 1 nol o conpound

(23) . The ampunfhefappenbaet ¢emmeundedi)s tgeker alsep it seneradly 1
preferablyl% hBl? BPEfePgﬁlQ'IEQO(% ﬁ%&ﬁp%%ﬂd1(%%h of compound (34).

15 The amount of the nitromethane to be used is generally 1
to 50 mol, preferably 1 to 10 mol, per 1 mol of compound (34).
While the reaction time varies depending on the kind and
amount of compound (34), compound (35), the nitromethane and
the base to be used, it is generally about 0.5 hr to 100 hr,

20 preferably 1 hr to 50 hr. The reaction temperature is

generally 0°C to 200°C, preferably 25°C to 100°C.
[0204]
Compound (36) can also be produced from compound (34) in
three steps.

25 In the first step, compound (37) is produced by
subjecting compound (34) to the Henry reaction'[J. Org. Chem.,.
1963, vol. 28, page 1240; Synthesis, 1994, page 190; J. Am.
Chem. Soc., 2003, vol. 125, page 3700] with nitromethane in
the presence of a base.

30 ' This reaction is carried out without a solvent or in a
solvent inert to the reaction. The solvent is not particularly
limited as long as the reaction proceeds, and examples thereof
inclﬁde alcohols such as methanol, ethanol, tert-butyl alcohol
and the like; ethers such as diethyl ether, diisopropyl ether,

35'diphenyl ether, tetrahydrofuran; 1,4-dioxane, 1,2-
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The amount of the acid (HX) to be used is generally 1 to 10 nol,

preferably 1 to 5 nol, per 1 nol of conpound (1) . The anount of the sodium
nitrite twohkeowsszis generally 1 to 5 nol, preferably lectmpﬁ)owoimzqoer 1
nol of co ound The re ctlo tlne i S _gener to about 100 hr,

1 |
preferably imﬁFhéﬁnghﬁ?e ?@% Kt ¥d¥906§h8P§IF90 28BC to

1200C , prekarahky 0CuENe BORE trﬂ@ll%le C@meelﬁ @ko@a@beﬁspgesycsgl by
subjectlng compound (25) to the Fischer nethod [Berlchte 1883, vol. 16,

page 2241] cycTRhsxpeact porans and rikal loe bypmidesi ﬁgcéoﬁfﬁoNnH (25) with an
aci d. Exanﬂﬁﬁétﬂglkgﬁmgﬁi%ef”§'*f§%@% ﬁyggyéy’ de hydrogen chl ori de,

sul furic ac acetrc aci boro ypﬁosphorlc aci d,
d|phosphsrhsxpmethxiphospmmtﬁmmﬁnndnﬂuuh&umuke,t@hmemésslEonhcaaC|d and the
ed in m xt ur.e at ratio. The anount of

ik Th t
Lhe aci ot ECBRonLEa e it e BBl Rt abRheBe e 3

per 1 mol B deeaReysds (25dh dhiEidreastdmtHaner ehebablEyriar i gd out wi t hout
solvent or in a solvent inert to the reaction. The solvent is not

parti cul ar fychipreethase/ o@@r%n t L Facddiardhiepr seéebd orapahEkansl @%dt her eof
include thoge exenpl iddad 4y 1tRe Hr &%CE@OEI %gt hod, of ; cogpound (25) . Wile

the reaction tinme varies depen Ing on't and anount of the acid to be
used, itoispgenprakty 0abico 100 hr, preferably 1 to 50 hr. The reaction

temperature I's ggneral Ly 9C 1,0 3000C ;. syeferably 500C.1 019006, [ 9194)
such as sodium methoxide, sodium ethoxide, potassium ethoxide,
potassium tert-butoxide and the like, and the like.

- The amount of the base to be used is generally 0.01 to 10

15 mol, preferably 0.05 to 2 mol, per 1 mol of compound (34).

The amount of the nitromethane to be used is generally 1_
to 50 mol, preferably 1 to 10 mol, per 1 mol of compound (34).

While the reaction time varies depending on the kind and
amount of compound (34), the nitromethane and the base to be

20 used, it is generally 0.5 hr to 100 hr, preferably 1 hr to 50
hr. The reaction temperature is generally 0°C to 200°C,
preferably 25°C to 100°C.

[0205]
| In the second step, compound (38) is produced by
- 25 subjecting compound (37) to a dehydration reaction.

This reaction is carried out without a solvent or in a
solvent inert to the reaction. ‘The solvent is not particularly
limited as long as the reaction proceeds, and examples thereof
include ethers such as diethyl ether, diisopropyl ether,

30 diphenyl ether, tetrahydrofuran, 1;4—dioxane, 1,2-
dimethoxyethane and the like; aromatic hydrocarbons such as
benzene, toluene and the like; saturated hydrocarbons such as
cyclohexane, hexane and the like; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide,

35 hexamethylphosphoramide and the like; nitriles such as
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Compound (18-C) can al so be produced by subjecting conpound (28) to the

Rei ssert nethod [Berichte, 1897, vol. 30, page 1030] in two steps. In the
first stewo20omssrad (30) is produced by reacti ng conporad/JeABY/0meth
conmpound (29) .in.the.presence of_a. base. e sec ste onpound
(2800 s BrBaaBa by B R FRREPRL: Ebha it "(50) 1 Ta WPRGUETRbRS enct | on.
Exanpl es ofhytd&@caaseng0sb@huggdd1<fh1chmeﬁétrrgnest@hllo&@lf@% ahkaki metal Ci-6
al koxi des such _as sodi um net hoxi de, sodi um et hoxi de, potassi um et hoxi de,

pot assi um C&CPIBGEPEXNERS anBRFRRN | TR 2 AHP HiRe /| itRé CipireetBréensnangd
preferably (gar &aﬁg ﬁy%ﬂalﬁesgﬁaemé file LOThAGET sé\%éﬁ’@s Jggﬁ dﬁexa

not particularly | ed as long as the reaction proceeds,

t her eof bne mdetuhesetea(enpppfmeldlate tteet jpr.oduct i on net hod of corrpound (25)
. The arnount of ﬁﬁrrpg I)l andtthe base to bg used i s eneéal g 1to
10 nol, preferab ?%yg pere it of SEERFSund C38F LeFelPhcY iR

The react i @@htyamfpem@ua@ens g&n&’n@.ﬂﬂe)s &OehteOdéHQQEatlﬂgei@é@@IyncliﬂiE to H
Q0C . The reaction tinme is generally 5 to 20 hr referabl}y1 1to 15 hr.
[0195] In Fﬁé%éeaﬁangt%%engﬁeswaﬁ.wqréféctqh&ﬁmgeeaphpéa ga¥lusing a

reduci ng agenbribxagphesnof1ike; raduedNa A9eRL dqRplude, prt gks such as iron,

zinc, tin and the |iKke; sulfldes such as sodiumdithionite and the |ike;
and t he 1bi kethFhesahbonyl ofhideldedued tipregerdifond chenbyddide ap@rbpei atel y

deternlnedl %Beng 9 Ef éhg 5&@9 ggcﬁ'&% Eﬁg%pln%h%%%ghe, géeg§gnple,_the
amount of f F*to be uded

anhydride, trlfluoroacetic anhydride and the like, and the

like.

' The amount of the dehydrating agent to be used is

15 generally 1 to 10 mol, preferably 1 to 3 mol, per 1 mol of
compound (37). ' '

This reaction may be carried out in the presence of a
base, if desired. Examples of the base include alkali metals
such as lithium hydroxide, sodium hydroxide, potassium

20 hydroxide and the like; alkaline earth metal hydroxides such
as magnesium hydroxide, calcium hydroxide and the like; alkali
metal carbonates such as sodium carbonate, potassium carbonate
and the like; alkali metal hydrogen carbonates such as sodium
hydrogen carbonate, potassium hydrogen cafbonate and the like;

25 alkali metal C;.s alkoxides such as sodium methoxide, sodium
ethoxide, potassium tert-butoxide and the like; organic bases
such as trimethylamine, triethylamine, diisopropylethylamine,
pyridine, picoline, N-methylpyrrolidine, N-methylmorpholine,
1,5-diazabicyclo[4.3.0]-5-nonene, 1,4-

30 diazabicyclo[2.2.2]octane, 1,8-diazabicycloe{5.4.0]-7-undecene
and the like; lithium amides such as methyllithium, n-
putyllithium, sec—butyllithium, tert—butylliﬁhium and the 1like,
and the like.

The amount of the base to be used is generally 1 to 10

35 mol, preferably 1 to 3 mol, per 1 mol of compound (37).
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generally 1 to 20 nol, preferably 1 to 5 nol, per 1 nol of conpound (30),
and the anount of the sulfide to be used is generally 1 to 20 nol,

pr ef er ablyoboéop25s730! , per 1 nol of compound (30) . The predesdobesyeiLact i on
can also be carried out by a hydrogenation reaction. In this case, for

exanpl e, catalysﬂ@esﬁ@hcéso%aﬁ$@@ﬁ{@ﬁ@%ﬁtkﬁ1g%ﬂﬁﬂ%&ﬁxﬂn3@fﬁcko %@@KLnun1
di oxi de, %%kﬁ%%#?lhlg%ﬁﬁéi%ﬂpélt ﬁé‘%%%#ﬂf%ﬂ‘%@anlﬁn%§BQ§aigg O&?n be

used. The nDun the catal yst to e used 1i's general
preferablyt&b@@thrm roe8epaim ¥ 1 riet at vied thor conpound (30) . The
hydrogenat action can al so be carried out using hydrogen gas or
vari ous hy roge sources. Exanples of the hydrogen source include formc

aci d, anponi um f ghmahe, thitét sydpmestipsador (Bg)e, 1 s @dicdmcpdosphiraateing
hydra2|ne and the I|ke The amount of the hydro en source to be used is
general |y &588CURd( §38p0WHbP , CYRRI@IADI 35)abdUtt e BFSSERGE, Ofe? BafBt of

conmpound (30) . ¥H§sr§955£18@ 1£acd i O d S 6f:8RRIY Cabikedrodt kR &
solvent inert to the reaction. The solvent is not particularly limted as

| ong as th§0d@e@t|@neptob@eﬁhe @e@bexahplé@etﬁ@d@eﬁtumelude pécoholkasiich
as nethanol, n I r t t ho n he
1m§%@§ g $h9$aﬁﬁ% ré% |so oc e&a a%% %ﬁsﬁgggﬁ LF% go%

| i ke; ethers suc ropy ether
tetrahydooﬁmmamde1a4edhoXaneucﬂ aé mhﬁﬁﬂﬂnmguﬁﬂnﬂmbLande&hebht&e aBconali ¢

hydr ocar bons such as benzene, toluene and the Ii yr at ed h rocarbons
such as cyé‘mhéilﬁnzlkﬁex%ﬁ}éeﬁ%ﬁhﬁ% 33 I{:eletéﬁ‘ild@ét ch%&so?r"py ether,

N, N-di net hylibeerem denedN, , Nt PRt Wyt seeta de,4a-diokane, 1,2-.
dimethoxyethane and the like; aromatic hydrocarbons such as
benzene, toluene and the like; saturated hydrocarbons such as

15 cyclohexane, hexane and the like; amides such as N,N-
dimethylformamide, N,N—dimethylacetamide,
hexamethylphosphoramide and the like; nitriles such as
acetonitrile, propionitrile and the like; halogenated
hydrocarbons such as dichloromethane, chloroform, 1,2-

20 dichloroethane, carbon tetrachloride, trichloroethylene and
the like. These solvents may be used in a mixture at an
appropriate ratio.

Examples of the base include those exemplified in the
above-mentioned the second step.

25 The amount of compound (35) to be used is generally 1 to
10 mol, preferably 1 to 2 mol, per 1 mol of compound (38).

The amount of the base to be used is generally 0.05 to 10
mol, preferably 0.1 to 3 mol, per 1 mol of compound (38).
The reaction temperature is generally -30°C to 100°C,

30 preferably -10°C to 80°C. The reaction time is generally 0.5

to 20 hr, preferably 1 hr to 15 hr. '
[0207] |

Compound (17-A) can bevproduced by subjecting compound
(36) to a reduction reaction.

35 The reduction reaction is carried out, for example, using
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hexanet hyl phosphoram de and the |ike; organic acids such as formc acid,
acetic acid, propionic acid, trif luoroacetic acid, nmethanesulfonic acid

and the Iwbgoogaﬂglmghe | i ke. These solvents nmay be used ipgTApsioXbitees at an
appropriate ratio., Wile the reaction tine varies depending on the kind and

amount of Ch&SEGHEPNGI5HENt HRFRISSafs £ PEo ThEUGLBE, 2PEnT sigehada TSt ®l 5

to 100 hr, nysefigeablkyich 9 20wl nun NeydeRed i QLY itRIHe! gqtaq&lﬁuhﬁmgﬁpswaéy
-20C to 120 C, preferably 00C to 800C . Corrpound (1 or conpound (

-B) can be tﬁﬁ@@@é’é@lbyhydbjlé@t@fm@ @mrp]dd?ﬂi (eg-ad) hml@encwpéea pr ot ect ed
ami no -gr OUR,p; o%&tse%hﬁﬂ Eg' {apyl agHBn Rl HALECt ed Ay dr 8X¥oﬁg§§:‘£’dé°

deprotection general 'y "used I'n pep “Hem s ry and the Tl
acid treat rae:nit thanlakkal botaeat cemntl e catadhytdst boeduet-iten rangdibéukake, if

desired. Co nds 6 and .(29) can_ be_ produced
accor di ng tcé? ﬁét’h Sréﬁﬁvﬁ %%?ééeg‘blré]ﬁ%ﬁ%eé‘nﬁnﬂgG% 1ll‘p‘r§?eto [ 0196]
Conpound ( Bk %@Bo@bﬁ@sbgu@hOggcﬁ%x§wo%m|ﬁ51%%@qb@'rﬁﬁet ankhenget hod
shown in the follow ng Reaction Schene [0197] Reaction Schene 8 [0198 ]

(31) (33) @1XeFod9DPranes eRptals sSuchaogdmcat GHUMdRYM hé 1oy heroByahdl s are
as defined.ghoye eCog‘nggge(ﬂkgan be produced using conpound (31) as a
starting rraterlaF(lntwos :

10 The amount of the reducing agent to be used is

appropriately determined according to the kind of the reducing
agent. For example, the amount of the metal hydride or metal
hydride complex compound to be used is generally 0.25 to 10
mol, preferably 0.5 to 5 mol, per 1 mol of compound (36), the

15 amount of the borane complex, alkylborane or diborane to be
used is generally 1 to iO mol, preferably 1 to 5 mol, per 1
mol of compound (36), and the amount of the metal to be used
.is generally 1 to 20 mol, pfeferably 1 to 5 mol, per 1 mol of
compound (36). _

20 The reduction reaction is preferably carried out in a
solvent inert to the reaction. The solvent is not particularly
limited as long as the reaction proceeds, and examples thereof
include alcohols such as methanol, ethanol, l-propanol, 2-
propanol, tert-butyl alcohol and the like; ethers such as

25 diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the
like; aromatic hydrocarbons such as benzene, toluene and the
like; saturated hydrocarbons such as cyclohexane, hexane and
the like; amides such as N,N-dimethylformamide, N,N-

30 dimethylacetamide, hexamethylphosphoramide and the like;
organic acids such as formic acid, acetic acid, propionic acid,
trifluorocacetic acid, methahesulfonic acid and the like, and .
the like. These solvents may be used in a mixture at an
approprlate ratio. '

35 While the reaction time varies depending on the kind and
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In the first step, conmpound (33) can be produced by reacting conpound (31)
with conmpound (32). This reaction may be carried out in the presence of a

base, if WeswswrdssExanpl es of the base include organi c pbasapr0ebeyeasS
triethyl am ne, gyridine, 4- di et hyl am nopyri di ne, diisopropyl ethyl am ne and
the like; PRGEBANPE BASe’cdUehn@sASRl U MRINSEde 1 thdtagsnarhydr BxpPde,

sodi um car henate; opohasshuarSaLHPPat & - Seidyniydr ke apd-then!ike, and the

like. This reaction is carried out without a solvent or In a solvent inert
to the reatemprratheesdbsveaberslhpt-Partd AWHEC| yprefietadl sl | omBEs .t he

reacti on proceed xa s_thereaof include.ethers such _as digfhyl

et her, di?soprop@?mégﬁggé g?% e%@? g?ﬁeﬁ?stﬁﬁﬁ;al§§rgéﬁﬁgﬁéef,395igéé%e,
1, 2- di net kexyet baneaandet beodiked acasmiirgy hydrmoartbods kaueh parbeszene,
toluene and the |ike; saturated hydrocarbons such as cycl ohexane, hexane .
and the |iRe™5hPdedd42Eo%e NeR&i%e thyl formamide , N, N-dime thylacet
am de |, hegggggmylphosphoranide and the like, and the like. These sol vents
may be used in a mxture at an appropriate ratio. Wen a base is used, the
amount of conpouReMPa@Epdand’t heabhdse rRyducads &y irsagénagarbypound 160hol ,

preferably o] | P ol d (31) . respectiyely.Wile the
reaction tV%%ngg?ggu%%pgé%fngydﬂg%H%g%gﬁgﬂhﬁgBé#bﬁﬁﬁgog%c%n%gﬁ%d %gl) ,
conpoundo (82piaad.the base, it is generally 0.5 to 100 hr, preferably 1 to

Lo B00C | [ 0200) EFATP RS SBEGHIE StCi BoMIAm AL Ao *dar bESprbahces by
subj ecti nghgarpeHndr{83ici@, ash EAuELd HriLaGId @Re like; organic acids
such as acetic acid, formic acid, trifluorocacetic acid and.the
like, and the like. '

15 Examples of the base include organic bases such as
triethylamine, pyridine, 4-dimethylaminopyridine,
diisopropylethylamine and the like; inorganic bases such as
sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate and the like, and the like.

20 This reaction is carried out without a solvent or in a
solvent inert to the reaction. The solveﬁt is not particularly
limited as long as the reaction proceeds, and examples thereof
include ethers such as diethyl ether, diisopropyl ether,
diphenyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-

25 dimethoxyethane and the like; esters such as ethyl formate,
ethyl acetate, n-butyl acetate and the like; aromatic
hydrocarbons such as benzene, toluene and the like; saturated
hydrocarbons such as cyclohexane, hexane and the like; amides
such as N,N-dimethylformamide, N,N-dimethylacetamide,

30 hexamethylphosphoramide and the like, and the like. These
solvents may be used in a mixture at an appropriate ratio.

When an acid is used, the amount of compound (41) and the
acid to be used is generally 1 to 10 mol,ipreferably 1 to 3
mol, per 1 mol of compdund (40), respectively.

35 While the reaction time varies depending on the kind and
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The reduction reaction is carried out in the sane nmanner as in the reaction
for produci ng conmpound (18-C) from conpound (30) in Reaction Schene 7 .

Conpoundsyw3d)e/Bee3(32) as starting materials for this peggbb@dosass be
produced accor di nggto a nmet hod known per se or a nethod anal ogous. thereto.

[0201] ConPBEHAT(27) WP ol He priiRAd (@) eRBAPFBS a€&8r dihglto the

fol I ow ng gehbed:Reqcsigh Sedheie HAO202036)0 €175H) ndehyghation oz R8 -
ORb / HO (37) (38) [0203] wherein L2is a | éaving group, and the other

synbol s ar Eempedetinedi abpares raExlanpl 48 Cot ot h20°d, e gpreafg rgbdyp0°¢ oto LR0°C.

i ncl ude those ex ifi S or. i d . n 6 be
produced from co@g%ﬁn% ?%4{1 la%:Blgsreg%’nd%{%g%m%%gvﬁgnﬁ?%ggﬁg. g‘ég grﬂ'ﬁg‘%e Soc,
1963, voi.b2Be 1240 pags] iletgeateedrldn, 126G@3,10vabl, 5PrepagepdP79]to Thi s

reaction is carried, out. by_reacting conpound (34) .wth conpound (35) and
ni t romet haﬁ‘@i'r nPEhel d?%]se%%ec%‘fp%rﬁjas(e‘l. Thi@%’@&%%i"@ﬁwyi s carried out

wi thout a sol venfhOleithd SMeMn inigld =@ ikhe epasti 8§ odhensok vgitan$ not
particularly limted as |long as the reaction proceeds, and exanpl es thereof
amount of compound (40), compound (41) and the base to be used,
it 'is generally 1 hr to 100 hr, preferably 1 hr to 50 hr. The
10 reaction temperature is generally -20 to 120°C, preferably O
to 80°C. N
Compound (41) as a starting material for this reaction
can be produced according to a method known per se or a method
analogous thereto.
15 [0209]

Compound (33) can also be produced, for example,

according to methods shown in the following Scheme 10.

[0210]
Reaction Scheme 10
20 [0211]

W H RZ?_E RN\ H

A [ (42) . A [
G NO, G NO,

(41) (33)

[0212]

wherein each symbol is as defined above.
Compound (33) can be produced from compound (41) in the
25 same manner as in the reaction for producing compound (I) from
compound (3-3) in Reaction Scheme 2, or a methéd analogous
thereto.
Compound (41) used as a starting material for this
reaction can be produced according to method known per se or a
30 method analogous thereto.
[0213]
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i ncl ude ethers such as diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1, 4-di oxane, 1,2- dinethoxyethane and the |ike; aromatic
hydr ocar bwooevieks7as benzene, toluene and the |ike; satmcaﬂeﬂmhyﬂmnxarbons
such as cyclohex n nd_the |ike;. am such as _N, Ndi ne

For ranm do. NN dCHEPRYT AcbEaht ™ IS ety TasHo S0 FARTEE CaRHCPRE 17 KES

nitriles suelk astaedt 6RbEKI 1€, RGP GNiddHdnR qnq the |i ke; hal ogenated
hydrocarbons such as di chl oronet hane, chloroform 1,2- dichloroethane,

carbon t et rldcHdri de, trichl oroethylene and the |ike. These solvents may be
used in a mALYEE AE-ABn@PPIOpriate ratio. Exanples of the base include

am nes such‘as—pyrrofrdrne——plpera2|ne nor phol i ne, et hyl enedi am ne and the
li ke, and tlR€lbilke. The anobunt of the base to be used is generally 0.01 to
10 nol, preferably 0.05 to 2 nol, per 1 nol of conpound (34). The anount of
conpound (35) to be used is generally 1to 10 nol, preferably 1 to 3 nol,

per 1 nol oh cqnpoun 3(34) . The amount of the n1trpnethaﬁe to be us@d is

generally R nDI pref erabbp?1 Ro 1 nol, PeMVd nol [of conp RZ4) .
Wil e the reactl {E{?g<?a i eg| dependiBy on the kin noyn offt%npound
(34), conpound he\ d%gthaﬁé—éﬁﬁ—rﬁe base t )
general 'y aoupr 0.5 hr to Qp preferably 1 gt o 50 Hr 1né3ct|on

t enperature |s generalhx:OBC to ZOOC preferably 25C to 10Q@) fb204]
Compound (i an al so be produced from conpound (34) in three steps. In
the first tep, conpound (37) is produced by

wherein M is a metal or a halogenated metal, each of R*® is an

10 optionally substituted Ci¢ alkyl group, an optionally
substituted Ci;-;p cycloalkyl group, an optionally substituted Ce-
14 aryl group or an optionally substituted heterocyclic group,
and the other symbols are as definéd above.

Compound (I-I) can be produced by reacting compound (I-C)

15 with compound (43). Preferable examples of compound (43)
include organic lithiums such as methyllithium, n-butyllithium,
phenyllithium and the like; Grignard reagents such as
methylmagnesium bromide, methylmagnésium'chloride,
ethylmagnesium chloride, phenylmagnesium bromide and the like.

20 This reaction is advantageously carried out in a solvent
inert to the reaction. The solvent is not particularly limited
as long as the reaction proceeds, and examples thereof include
ethers such as diethyl ether, diisopropyl ether, diphenyl
ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and

25 the like; saturated hydrocarbons such as cyclohexane, hexane
and the like; aromatic hydrocarbons such as benzene, toluene
and the like; halogenated hydrocarbons such as dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichloroethane and the
like, and the like. These solvents may be used in a mixture at

30 an appropriate ratio.

While the reaction time varies depending on the kind. and

amount of the reagent and solvent to be used, it is generally
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subj ecting conpound (34) to the Henry reaction [J. Og. Chem , 1963, vol.
28, page 1240; Synthesis, 1994, page 190; J . Am Chem Soc, 2003, vol.

125, pagewd’oslizvésh nitronethane in the presence of a baggpblhoSeiLaction
is carried out,mﬁthogboa solvent or in fgsojvent inert to the reaction. The
I

sol vent is WottiFalO diPaffy PERLEEEOHE FOMLAsER mP Meact iTlé‘lﬁ BEBEELER, Fmd
| f .l | t
exanpl es tg%é'rﬁ%rla:tgilequ 6598?8&;;;51"%‘.@& {/@"'ea?ﬂgrrjefg?:?ggg 0 £§réoc®. y

al cohol an e; ethers such as dieth ' ropyl ether,
di phenyl ether, T&€r aRpdnsf afanompoundi okine;o be-ufiarktitoaporitafe Sahd t he

i ke; aro i C . hydr rb S t the |ike; :
sat ur at edn%%gﬁlgcggb%%g’sgg%fgggg%/ I%k%g%ﬁgéc%e%aoﬁgglncg@?d%é I%ief(‘ﬁel;§L télﬁ‘lldgg
such as B, Nompetihgl f(@-gam de, N, N-di net hyl acet ani de, ,
hexanet hyl p[%gq_gﬁor am de and the like; nitriles such as acetonitrile,

| .

propionitri d the like; hal ogenated hydrocarbons such as

di chl or omet hane, 16hkae0hBbIE-hert i Sh&d| A petane e RAER tBhack! aride,
trichl oroethylene and the |like. These solvents may be used in a mxture at

an appr opr iCR@oMadi d1) Ex&hpl Esnetienrl bHeuR nidl dde ad@duleercan Ce-6

al koxi des odi,u hoxj.d ' ' SSi et.boxi de,
pot assi um ?gﬁp?gﬁfgx?gewaﬁggggéal ?]ln(%épgén t?egﬁ%g% ‘Fﬁ)g(&%?r%&%tgho%?t he base
to be usedchemgenér akbgt@o0d koodd pet ,ser efemablysOofiSthe 2hamicaper 1 nol
of conpound of,_the nitromethane t e used i%igener ally 1

Lo 50 ol . “6PGFGPROICIUES 2LRT S here A B CEEFCAOWr | e the
reaction tiamgkyvaties depeddbng, oRydRel kd g andh rowH refacgampeund (34), the
nitromet hane and the base to be used, It is generally 0.5 hr to 100 hr,
preferablyaTlﬁ?tPQHSGeaCtlonS' esterification reactions, aryl coupling
reactions, deprotection and the like.
15 [0218]
In each of the aforementioned methods, when the starting
material compound has an amino group, a carboxy group, a
hydroxy group, a carbonyl group or a mercapto groub as a
substituent, a protecting group generally used in the peptide
20 chemistry and the like may be introduced into these groups,
and the object compound can be obtained by eliminating the
protecting group as necessary after the reaction.
[0219]
Examples of the amino-protecting group include a formyl
25 group; a Ci-¢ alkyl-carbonyl group (e.g., acetyl, propionyl), a
Ci-¢ alkoxy-carbonyl group (e.g., methoxycarbonyl,
ethoxycarbonyl, tert-butoxycarbonyl), a benzoyl group, a Cr-13
aralkyl-carbonyl group (e.g., benzylcarbonyl)} a Cqo13
aralkyloxy-carbonyl group (e.g., benzyloxycarbonyl, 9-
30 fluorenylmethoxycarbonyl), a trityl group, a phthaloyl group,
an N,N—dimeﬁhylaminomethylene group, a substituted silyl group
(e.g., trimethylsilyl, triethylsilyl, dimethylphenylsilyl,
tert-butyldimethylsilyl, tert—butyldiethylsilyi), a Cz.¢ alkenyl
group (e.g., l-allyl) and the like. These gfoups are
35 optionally substituted by 1 to 3 substituents selected from a
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hr. The reaction tenperature is generally QC to 200C, preferably 250C to
1000C . [0205] In the second step, conpound (38) is produced by subjecting

conpound W@ hhdi@sgyzdehydrati on reaction. This reaction ipgrQsdobsheet
wi thout a solvent or.in a solvent inert to the reaction. The solvent is not

parti cul ar APLO9§M 88°8s Rohgsadl kY r &5R4E G rodedd®, J5R¥Pexanpl es t her eof
i nclude ethemneguch as diethyl ether, diisopropyl ether, diphenyl ether,
tetrahydrofuran, 1, 4-dioxane, 1,2- dinethoxyethane and the like; aromatic
hydr ocar bons suchxasrbeazefethe otaepexpinprdiedtiikg, gsaupr anedubpgdroCarsbons

such as cygc| X hexape and t i ke; amdes such_as, N i et hyl f

or mani de, B ﬁdlggg%lﬁw%cg%‘z%l%dfaael, He gk obPny Epflos pREV AR Le %I\r?%‘?%f i ke:
nitril esssuchuasaeetontyl!| e, spboplontéd idia Andridue l(eke;. ,hal ogenat ed

hydr ocar bons ,suc s.di chl oronet hane, chloroform .1, 2- dichl oroet hane,

car bon tetFé&WFGPVgé}TYEicFFb?B%¥ﬂ§+%¥%{aﬂﬁP%qﬂ¥HﬂhF§¥lﬁ§ﬂV&?nEeéﬁd t he
like. ThesggQhventsnyay: g1 Usedrt Mo i xiidiii 12l 180 )aPRr epri 8t gehgti 0. The
dehydration reaction is generally carried out with a dehydrating agent.
Exanpl es oBrone dehgdr at raglagening ndhaidel kehl ofhAaei agoagensesuch as

t hi onyl chl Qti. o] [ t l.i.ke: | £ l.atin ents
such as nef%%ﬁggﬁ}ggn%ﬁggg¥%??%%?g%gfhgﬁg%J? Sﬁﬁg%gﬁﬁénggécgﬁg ?ﬁgglgke;
acyl ati ng agéngsnsatbmasaaCetydlkdekprgde;p anet iac ndnkydyirdep.tri fl uor oaceti c
anhydri de %BgZEhe | i ke, and the like. The anmount of the dehydrating agent

i

to be used énerally 1 to 10 nol, preferably 1 to 3 nol, per 1 nol of
Examples of the hydroxy-protecting group include a Ci-¢

alkyl group, a trityl group, a C7-13 araikyl group (e.dg.,
benzyl), a formyl group, a Ci-s alkyl-carbonyl group, a benzoyl
15 group, a Cy.3 aralkyl-carbonyl group (e.g., benzylcarbonyl), a
2—tetrah?dropyranyl group, a 2-tetrahydrofuranyl group, a
substituted silyl gfdup (e.g., trimethylsilyl, triethylsilyl,
dimethylphenylsilyl, tert-butyldimethylsilyl, tert-
butyldiethylsilyl), a Cy-¢ alkenyl group (e.g., l-allyl), a Ci-
20 alkylsulfonyl group (e.g., methylsulfonyl, ethylsulfonyl), a
Cé-10 arylsulfonyl group optionally substituted by 1 to 3
substituents selected from a Ci¢ alkyl group, a Ci-¢ alkoxy
group and a nitro group (e.g., phenylsulfonyl, m-
nitrophenylsulfonyl, p-toluenesulfonyl), and the like. These
25 groups are optionally substituted by 1 to 3 substituents
selected erm a halogen atom, a Ci;s alkyl group, a Ci-g alkoxy
group and a niﬁro group.
[0222]
Examples of the carbonyl—prqtecting group include a
30 cyclic acetal (e.g., 1,3-dioxane), a non-cyclic acetal (e.qg.,
a di-Ci-s alkylacetal) and the like.
[0223]
Examples of the mercapto-protecting group include a Ci
alkyl group, a trityl group, a Cs-0 aralkyl group (e.g.}

35 benzyl), a Ci.¢ alkyl-carbonyl group, a benzoyl group, a Ci-10
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conpound (37) . This reaction may be carried out in the presence of a base,
if desired. Exanples of the base include alkali nmetals such as |ithium

hydr oxi deyo296h/148878ydr oxi de, potassi um hydroxi de and t heclrijssoai%ad | ne
earth netal hydroxides such as magnesi um hydroxi de, cal ci um hydroxi de and

the like; &RaNYlTEREPORYLpORRAIRS (RuUEly DM SARRAHonate C1s0BAE8KYM

carbonate anduohg1! hkeupal kaki , mekah Jydragesnsar Bepabese sych as sodi um
hydr ogen car bonafe, “pot assi um hydr ogen carbonate and the [ike; alkali netal
G - 6 al koxipdesydgecasbenui um ae€hoxiade l kyddikunrerhory Hegrpan absi um

t ert - but oxi ike; o i uch as.trinethyl anine,
triethylan?%§3§gg§§§§F%%§?%th%?@ﬁgéEégixﬁgéhﬁﬁgé%ﬁqgﬁygﬁé,% S

N- et hyl py rcetlriatiyde opi-ary hyd rouphad i e éukj}aﬁﬁmﬁ%?aebeggl[éfau?é(i.%j,
-5-nonene, 1 _,4- diazabicyclpo [2.2.2] octane, 1 ,6 8-diazabicyclo L4
-7-undecen@eﬁﬁﬁlﬁﬂénPFﬁﬁpg?Y}hi?ﬁﬁ¥ﬁ%@ﬁﬁ??ﬁﬁ§?9¥§)népﬁyFPFtHPEﬁT These

nbut yl | i t higwaypsearBubytibhdi tn stiesd rlittad ldyf hi wo andybhe ki kgesand the
| i ke. The anount of the base to be used is génerally 1 to 10 nol,
pr ef er abl y sSelegtgdnrompearhalegrn cit @onpothes E3XYL Beupeast fom abkpeyat ure

is general |y -30C {02 , erably -100C to 800C . The reaction tine
i's generalﬁ¥08§5g?g iogﬁggépgﬁigéably 1 hr to 15 hr. [0206] In the third

step, campd@B@4(36) is produced by reacting conmpound (38) with conpound
(35) in the presence of .a base. This reaction is carried out wthout a
solvent or in a §8W98H?diﬁ£¥t§%3?%qﬁglﬁﬁﬁﬁﬁ 9'%ﬁeté8lé Rvergepptoned
particul ar bychuptt 6 AsthOddcas Bde dERatd PR PreedsedaBy 8XRABKES t her eof

i ncl ude al cohol s such as nethanol, ethanol, tert-butyl alcohol
means, for example, concentration, concentration under reduced
pressure, solvent extraction, crystallization,

15 recrystallization, phase transfer, chromatography and the like.
In addition, various starting compounds used in each of the
above-mentioned production methods can be isolated and
purified by a known means such as those mentioned above.
Alternatively, the starting compounds may be directly_used in

20 the form of a reaction mixture without isolation as the
starting materials of the next step.

For the production of Compound (I), when the starting
compound can form a salt, the compound may also be used in the
form of a salt. Examples of the salt include those similar to

25 the salts of compound (I).

[0225]

When Compound (I) contains an optical isomer, a
stereoisomer, a regioisomer or a rotational isomer, these are
encompassed in compound (I), and obtained as a single product

30 according to a synthesis method and separation method known
per se. For example, an optical isomer and an optical isomer
resolved from this compound are also encompassed in compound
(I).

[022¢6]

35 , Compound (I) may be in the form of a crystal.
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and the like; ethers such as diethyl ether, diisopropyl ether, diphenyl

et her, tetrahydrofuran, 1,4-dioxane, 1,2- dinethoxyethane and the |iKke;

aromat i ¢ Wodo@casgrens such as benzene, toluene and the PbkﬂPﬂEﬂ@ﬂmaﬁed
am des _such as

hydr ocar bons su as c c|l ohexa hexan d the liKke;

Ndi e thyl for nEHFdEr T Fn%o‘{lfh‘i}f%‘fe% " el%&ﬁﬁ%ﬁﬁﬁ%ﬁh&’aﬂ?de
and the IIlé%br@xﬂlétbaSaguehea@r@@@émlafIﬂree dFRirgiithidne 13Rg Ehg bike;
hal ogenat ed hydrocarbons such as di chl or omet hane, chloroforn1 1, 2-

di chl or oet PAFEUCesr BEnCrEsEathi prt iR af icannsiaet hilerecardingetpi ke. These
sol vent's y@%aﬁi?gakﬁoﬁ gég%géemﬁﬁﬂggggppﬁgprlate rati o. Exanples of the
in

base include-those exenpli ove-nentioned the second step. The
anount of conpoudd tBE)presbetusgﬁblﬁnqphmﬂnﬂIqhelmaitm®gnpb;npreééeablyol
to 2 nol, %é 1 nmol of cQ ound é38 : Ehe amount af .t he basg to be used is
General |y 765 FESTHZREI Bo PR of 4G AEL o TG R L5 oh PR oPeaa bR
(38). The reaetiaeast Qﬁaﬁéaburwpwoww dAdani-, 3G 450 H0®Ec, preferably
-10C to 8000 The reaction tine is generally 0.5 to 20 hr, referab

hr to 15 hrldif§eaePtEahpsaARing oot ey )prdsaiced @ﬁ%ﬁ%; @?656%%%ound
(36) to a rgduehion;kgaction. The reduction reaction is carried out, for
exanpl e, usinga reduci ng agent. Exanples of the reducing agent include
met al hydri des sdohgeseahlin meht inyal redet diviasobwtepealdimonom hydsudenent

11D et desandplle, L biess TRl ALY e PO Bt somBMICE: Beh £
such as boranehkeprabyftofpe@nfication may show a different melting
point described in the present specification, as long as it is
within general error range.

15 The crystals of the present invention is superior in
physicochemical properties (e.g., melting point, solubility,
stability) and biological properties (e.g., pharmacokinetics
(absorption, distribution, metabolism, excretion), efficacy
expression), and is extremely useful as a pharmaceutical agent.

20 Examples
[0227]

The present invention is explained in detail in the
following by referring to the following Reference Examples,
‘Examples, Experimental Examples and Formulation Examples,

25 which are not to be construed as limitative. 1In addition, the
present invention may be modified without departing from the
scope of invention.

The term “room femperature" in the following Reference
Examples and Examples indicates the range of generally from

30 about 10°C to about 35°C. As for “%”, the yield is in mol/mol%,
the solvent used for column chromatography is in $ by volume
and other “%” is in %_by weight. OH proton, NH proton etc. on
proton NMR spectrum that could not be confirmed due to broad
peak are not included in the data.

35 The other symbols used herein mean the following:
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conpl ex, borane-di nmet hyl sul fide conplex and the |ike; alkyl boranes such as
t hexyl borane, disi anyl borane and the |ike; diborane; netals such as zinc,

al um numwbirgee/ 2698 and the like, and the |ike. The anowgt9300bhees£duci ng
agent to be used is appropriately determ ned according to the kind of the

reduci ng a§éentingbetexanpl e, the amount of the nmetal hydride or netal
hydri de coppl gx,s9gapound to be used is generally 0.25 to 10 nol, preferably
0.5 to 5 nmol, per 1 nol of compound (36), the anount of the borane conpl ex,
al kyl bor ané:otrdpbetrane to be used is generally 1 to 10 nol, preferably 1
to 5 nol, ﬁer 1 ngltof conpound (36) , and the anount of the netal to be
used is ge er%P?§ to 20 nol, preferably 1 to 5 nol, per 1 nol of conpound
(36) . Thespedustpostreaction is preferably carried out in a solvent inert
to the reaction, The solvent is not particularly limted as |long as the
reaction pRocBE4EIPERE exanpl es thereof include al cohol's such as nethanol,
et hanol , 1ppropaggl,  2- propanol, tert -butyl alcohol and the |ike; ethers
such as diethyl ether, diisopropyl ether, diphenyl ether, tetrahydrofuran,
1, 4- di oxankrsi beoad neitokstet hane and the |ike; aromatic hydrocarbons such

as benzene. .t n he |.ike; saturated hydrocarbons such as
cyclohexangj §é§§ggn§n%°%?&§qﬁ ke; am des such as N, N-di net hyl f or mam de, N

, Ndi net hy| Beet aerde, hexamet hyl phosphorami de and the |ike; organic acids

such as formec acjd, acetic %ﬁld, propionic acid, trif luoroacetic acid,
met hanesul FBni e &GHSFAEShEMPREIOZRd the 1ike. These sol vents may be used

in a mxtupgseldan BRRIORM &Le foaliia-d,
'H-NMR: proton nuclear magnetic resonance
mp: melting point
15 TFA: trifluorcacetic acid
MgSQO4: magnesium sulfate
COz: carbon dioxide
[0228]
In the followiﬁg Reference Examples and Examples, nuclear
20 magnetic resonance spectrum (NMR) was measured under the
following conditions.
NMR measurement tools: Varian Inc. Varian Gemini 200 (200 MHz),
Varian Gemini 300 (300 MHz), Bruker BioSpin Corp. AVANCE 300.
[0229] o |
25 | In the following Examples, high performance liquid --
chromatography (HPLC) - mass spectrum (LC-MS) was measured
under the following conditions.
measurement tools: Micromass Ltd., Quattro Micro and Agilent
Technologies, Inc. HP1100, or Waters Corporation, MUX system
30 (Micromass Ltd., ZQ)
Column: Shiseido Co., Ltd., Capcelpak C18 UG-120, 1.5 X 35 mm
solveht: SOLUTION A; 5 mM ammonium acetate/2%
acetonitrile/water, SOLUTION B; 5 mM ammonium acetate/95%
acetonitrile/water

35 gradient cycle: 0.00 min (SOLUTION A 100%), 2.00 min (SOLUTION

109



VWhile the reaction tinme varies depending on the kind andanount of the
reduci ng agent to be used, it is generally 0.5 hr to 100 hr, preferably 1

hr to 50 Ro. zomsgﬁacti on tenperat ure is generally -20 peprhefs0dcef erably
0 to 800C . Canpounds &34) §0£§%% as startln materials for this reaction

can be produd@8vaccer@Pngifo! R Kbt pers 98 &ina ($OLHEdCHNnAl ogous

thereto. [G208) Comaeunda(18bLgefoen Prggiced by reacting conpound (40)
wi th conpound 841) in the presence of an acid or a base, if desired.

Exanpl es offliole raged Dnélmaémmnned%¢e©m1QE §Dbﬁﬁﬁbnhydrochlor|c aci d,
sul furic acgi o cd. d h .as acetl cid, fornlc aci d,
G309 bhenblieny, onpanLEoacilS Such 3% et 63

trif Iuoroace i€ -aci d"an S of the base
i ncl ude erdagid@]bases such as trlethylanlne pyrldlne
4-dinethy|aninop ridjne i norganic

gIISO | et hyl ami ne and the Like;
bases such as so Puﬁ?ﬁyﬁ? *Pte gp@%@%@? Q&eangogﬁéﬁpéﬁﬁbonate
pot assi um earbenakei sAdpyNErébkeat aRd Aihm |;5ek:%orfnrﬁhéer:€?e9h'd)n is carried

out without a solvent or in a solvent inert to the reaction. The solvent is
not particehapmptograriad @PUOngags peléoraadt Hodepr beeetis] Lanidiexanpl es

thereof ingl, ﬁﬂg;g{:ﬁ@fs Cf%;eascéjéee%*%y 7 %oﬁhgrounﬂ' hEQE{lﬁpg |pgLher, diphenyl

ether, tetra uran, di oXxane thoxyet hane and the |i ke;
esters sucﬁuastébhyl @oouptebow%*m& ewhﬁnu&rlﬁldmﬂq¢bea¢etatedamd tibedl i ke;

aronmati c hydrocarbons such as benzene, toluene and the |ike; K saturated
hydroc;rboﬁg gﬁ&ﬁ 88eE§gFSHEX%%%tr?i;%ﬁﬁg%ﬂuquugq% ﬁéieaﬁﬁﬁeg ©such as

N, N- di net hyktesgap,deo dbthkidi aetrdy| aasdatd . de,

tools: Gilson, Inc., high through-put purification system
Column: Shiseido Co., Ltd., Capcelpak C18 UG-120, S-5 uM, 20 x

15 50 mm
solvent: SOLUTION A; 0.1% trifluorocacetic acid-containing
water, SOLUTION B; 0.1% trifluorocacetic acid-containing
acetonitrile
gradient cycle: 0.00 min (SOLUTION A/SOLUTION B = 95/5), 1.10

20 min (SOLUTION A/SOLUTION B=95/5), 5.00 min (SOLUTION
A/SOLUTION B=0/100), 6.40 min.(SOLUTION A/SOLUTION B = 0/100),
6.50 min (SOLUTION A/SOLUTION B = 95/5).
flow rate: 20 ml/min, detection: UV 220 nm
Alternatively,

25 tools: Waters mass preparative system (UV Purification System)
Column: Develosil ODS-UG-10
solvent: SOLUTION A; 0.1% trifluoroacetic acid-containing
water, SOLUTION B; 0.1% trifluorocacetic acid-containing
acetonitrile

30 gradient cycle: 0.00 min (SOLUTION A/SOLUTION B = 95/5), 1.00
min (SOLUTION A/SOLUTION B = 95/5),l2.00 min (SOLUTION
A/SOLUTION B = 80/20), 5.00 min (SOLUTION A/SOLUTION B = 5/95),
5.10 min (SOLUTION A/SOLUTION B = 0/100), 7.00 min (SOLUTION
A/SOLUTION = B 100/0)

35 flow rate: 150 ml/min, detection: UV 220 nm
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hexanet hyl phosphoram de and the |like, and the |ike. These solvents may be
used in a mxture at an appropriate ratio. Wien an acid is used, the anopunt

of conpo d the acid to be used is generally 1
preferabﬁ@efﬁééhgﬁﬁnl, per 1 nmol of conpound (40z , resggg?%ggﬁﬁgmﬁ%ile t he
reaction time vafPeshgepehdPrignonReRr«ierl tansf Exeompdead (40)

conpound ( : of e N 9 er 0 a lto
50 hr. The%%%éc?%gﬁggeﬁ%gga?%ﬁ%éﬁﬁéﬁ?%né?gp?g 9§ké§%é¥g%§§§¥ ?ﬁ%;§¥e$% ly 0C
to 80C. Weahixalagesbsutsed, wéhepanbonrtedfucionpdyitepd pnafdctheebdasg t o be

used is ge lJy 1 10 I referably 1 to.3,nmol, _per 1 nol of conpound
(40), respgg%f&%ry.LéalI%P%T%?%ééﬁﬁﬁ%ﬂ?t%ﬁﬂ?n$§ﬁgé§ahenga?ng on the kind
and anmoust frceRrBeHagh(403FC L oNPS Ubsh £ deands trhe Mase crambeused, it is
generally 1 hr to 100 hr, preferably 1 hr to 50 hr. The reaction

t enper at ur d33Egekergr| Hy -BBTTHERD DO gff-erably 0 to 800C . Conpound
(41) as a sﬁ@@qhng material for this reaction can be produced according to
a met hod known per se or a nethod anal ogous thereto. [0209] Conpound (33)
can al so b&kegfegencedExfmplexhnpl e, according to nethods shown in the

foll ow 10. 210L. R tjon, S 10 [0211 41 33 0212
mﬁergrgngagﬁqggﬁﬁg OFQPé%_%%?§f§} gn'aégﬁ%ﬁﬁﬁghLd (3%)(ca% ge Lrgduceg from

conmpoundo (41R3i2n the
F

_NO;

[0233]
To a mixture of 5-fluoro-2-nitrophenol (50.0 g),
potassium carbonate (44.0 g) and N,N-dimethylformamide (150
15 mL) was added benzyl bromide (59.9 g) under ice-cooling, and
the mixture was stirred for 15 hr. The reaction mixture was
concentrated under reduced pressure, water was added, and the
mixture was subjected to extraction with ethyl acetate. The
organic layer was washed with saturated brine, dried over
20 magnesium sulfate, filtered, and concentrated under reduced
pressure. The obtained solid was washed with hexane to give
the title compound (77.1 g, yield 98%) as pale-yellow crystals.
'H NMR (CDCl3) & 5.23 (2 H, s), 6.64-6.79 (1 H, m), 6.83 (1 H,
dd, J = 10.2, 2.5 Hz), 7.28-7.57 (5 H, m), 7.97 (L H, dd4, J =
25 9.0, 6.0 Hz). '
[0234]
Reference Example.2
2-(Benzyloxy)-4-[4- (methylthio)phenoxy]-1l-nitrobenzene
[0235] |
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same manner as in the reaction for producing conpound (1) from conpound
(3-3) in Reaction Schene 2 , or a nethod anal ogous thereto. Conpound (41)
used as aypbhasdiggsmaterial for this reaction can be predygpshoadessdi ng to
met hod known per se or a nethod anal ogous thereto. [0213] Conpound (I-1) can
be produced, for ml| e according to the nethod shown in Reaction Schene
11. [0214] Reag e 1 [0215] [0216] wherein Mis a netal or a

hal ogenat ed ne 23 is an optionally substituted G -g al kyl
group, an &gfionally substituNed C3-10 cycl oal kyl group, an optionally
substituted C6- 14 aryl g4
group, and the other synbols are as defined above. Conpound (I-1) can be
produced by reacting conpound (1-C) with compound (43) . Preferable

exanpl es of conpound (43) ude organic lithiunms such as nethyllithium
n-butyl lithium phenyllit and the like; Gignard reagents such as

nmet hyl magnesi um brom de, nm&thyl magnesi um chl ori de, ethyl magnesi um chl ori de,
phenyl magnesi um brom de and the like. This reaction is advantageously
carried outlO2d63 solvent inert to the reaction. The solvent is not
particularly Iimyt o] S i_on 4r eds, . e her eof
i ncl ude ethers ghcﬁgggéﬁ%e€%Y? g%%%?pﬁgﬁbsgbﬁ%ﬁgﬁ%bﬁhg%?gngﬁgﬁg Z%%ég,

t et rahydr otur ad-méthydtbkepleendl , @0lioret)hoxpeatdsaiamand rbbaakekél 4sat ¢y at ed

hydr ocar bons such as cycl ohexane, hexane , :
5 and N,N-dimethylformamide (150 mL) was stirred at 80°C for 2 hr.

The.reaction mixture was concentrated under reduced pressure,
water was added, and the mixture was subjected to extraction
with ethyl acetate. The organic layer was washed successively
with water and saturated brine, dried over magnesium sulfate,
10 filtered, and concentrated under reduced pressure. The
obtained solid was washed with diethyl ether to give the title
compound (23.2 g, yield 93%) as a pale-yellow solid. The pale-
yellow solid was recrystallized from ethanol to give pale-
yellow crystals. meltiﬁg point 81-82°C.
15 [0237] |
Reference Example 3
2-(Benzyloxy)-4-[4- (methylsulfonyl)phenoxy]-1l-nitrobenzene
[0238] '

Qo
MeO,S NO:

20 [0239]
2-(Benzyloxy)-4-[4- (methylthio)phenoxy]-1-nitrobenzene
(10.3 g) was dissolved in a mixed solvent of tetrahydrofuran
(200 mL)-methanol (100 mL)-water (50 mL), OXONE (42.0 g) was

added under ice-cooling, and the mixture was stirred at room
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and the |ike; aromatic hydrocarbons such a s benzene, toluene and the |iKke;
hal ogenat ed hydr ocarbons such as di chl oronet hane, chl orof orm carbon

t et r achl afb36e9/iksg73- di chl or oet hane and the |ike, and theclijksoodese
solvents may b e used in a mi xture at an appropriate ratio, Wile the

reaction t CRBP9ARFEESdEPENi B oﬂnﬁhéeﬁFﬁéoén@léﬁﬁﬁﬁtW%Sff%¥Eﬁ?%%déht and

sol vent torbgoysed, whitéssgfp@raéﬁa%@ﬂlttqa%gowag cBhebarabt¥q30 vJHbt{é
50 hr. The reaction tenperature is generally -70 to 100 0C’, prefer

to 8C0C . WVhe ad@@dtt@fth©np©@n@u¢43¥uidﬁheHugédreswaboaubﬁeste@ about 20

|, f I bout of co ound
FBZl?frfne%% rd gﬁan%ﬁ $8%ed$reacq¥%%aresuFt anl%dh%¥ ﬁ%acgﬁ%gﬁ%% r

t he funcilenategsouélynwih@ wmﬂémnﬁnﬂ(gytdmat@dnbeﬁhed tioiaddeséred
reacti ons known per se.

functi onal rou i nati on. of chem ca
Exanpl es of gﬂ%g%%%n?%g?a?%ac¥}%ﬁ???ﬁﬂlﬂﬁg GRPEEFISA T PEabPABRsI A agRR i on

reactions, pabkyhati onrHeapdOned Rvdral ¥akSwa sHbaaki on £ epctd PNs,@dfat i on
reacti ons, est erification reacti ons, aryI coupl i ng reacti ons, depr ot ection

and the IiRS. d{emnfﬂ erhencexine Heo aficierbat tosdd memhousd WhenOthe

starting mm ound. has amn Qup, _a, car box u dr oxy
group, a cgllﬁ% !f; )ro D e f@oa tcﬁyggrt%&ﬁ’ ‘as™a Eﬂb%t?%[fghol&a 1(E‘)erﬂ%éecti ng
group gemeﬁaEuQ used in the peptide chem stry and the |ike may be

i ntroduced 0 thes roups, and the object conmpound can be obtai ned by
el i mi nati n§® ?ﬁﬁeﬁ?%t§%¥W%§£g4oup as necessary after the reaction. [0219]

2-(Benzyloxy)-4-[4- (methylsulfonyl)phenoxylaniline
[0241]

Nogoly

15 [0242]

A mixture of 2-(benzyloxy)-4-[4-(methylsulfonyl)phenoxy]-
l-nitrobenzene (11.0 g), iron powder (7.6 g), calcium chloride
(0.3 g), water (30 mL) and ethanol (120 mL) was stirred at 80°C
for 2 hr. The reaction mixture was filtered through celite,

20 and the filtrate was concentrated. Water was added to the
residue, and the mixture was subjected to extraction with
ethyl acetate. The organic layer was washed successively with
water and saturated brine, dried over magnesium sulfate,
filtered, and concentrated under reduced pressure. The

25 obtained crude product was crystallized from toluene, and the
thained solid was washed with diethyl ether to give the title
compound (9.3 g, yield 92%) as pale-brown crystals. MS 370
(MH+f. ‘

[0243]

30 Reference Example 5
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Exanpl es of the am no-protecting group include a fornmyl group; a G _6

al kyl -carbonyl group (e.g., acetyl, propionyl) , a G -6 al koxy-carbonyl
group (e.\wo2069bhepyycarbonyl, et hoxycar bonyl, tert-but oyyeapRRouins a
benzoyl grou a_Cr-13 aralk I-carbon group (e.g., benzylcarbonyl) , a
C7-i 3 aral@?ﬁ&%y céﬁBoﬁ?@n§¥§ G g ~ benzyl oxycar bonyl ,  9-

fl'uor enyl mh@%m&@%ﬁyi ph@néiywﬂerg{) wg,d@amfoh?)lr%hn%%p, an

N, N—dlnethylanlnonet yl ene group, stituted silyl group (e.g.,
trlnethylsﬂpﬁﬂ4 triethylsilyl, dinmethylphenylsilyl, '
tert-butyl di methy rt-butyldiethylsilyl) , a C2-6 al kenyl group
(e.g., l-allyl) 3. These groups are optionally substituted by 1
to 3 substituen S on1@halgggn atom a G _6 al koxy group and a
nitro groupecf0220 qtf\b e carboxyl -protecting group include a

C _6 al kyl group, a C7-20aral oup (e.g., benzyl), a phenyl group, a
trityl, a substituted silylgroup (e.g., trinethylsilyl, triethylsilyl,

di met hyl phenyl silyl, tertbutlyl dinethylsilyl, tert-butyldiethylsilyl) , a
C2-6 al kenyl group (e.g., lyl) and the |ike. These groups are
optionally substituted by 3 substituents selected froma hal ogen at om
a G -6 al koxy group and a nitro group. [0221] Exanples o f the

hydr oxy- pr d0@ébiing group include a C -6 al kyl group, a trityI group, a Cr-1

aral kyl group (e g ben r oyp rbon g oup,
a benzoyl group, 2a (B§2f é%%%k yi= E%.éﬁ%%ﬂ;iﬁi¥f §§hen8§ﬁ 9?& %B%n§?§ :
2- tetrahyd@@DWéényhsgéﬁ@@d ihiétﬁﬂiéﬂnngﬁéﬂ&a%f|a&é@@ﬂ1t§1§éb$50tﬂiﬁd S||y|
group (e trlneth5I5|I{ %trlethyIS|IyI dlnethﬁlohen ylsilyl,

er

tert-butyl &ftﬁéflﬁ}l $#PYI ML} eranfitAmASRALE] Jivdrochloric” acid” (25 ml)
was added at 10°C. Then, ethanol (100 mL) was added. Sodium

10 nitrite (9.8 g) dissolved in water (16 mL) was added dropwise

at -5 to 0°C, and the mixture was stirred at -5°C for 30 min.
Water (100 mL) was added to reaction mixture, and the mixture
was added dropwise to a mixture of ethyl 2—méthyl—3—
oxobutanoate (18.8 mL), potassium hydroxide (85%, 23 g), water
15 " (100 mL) and ethanol (100 mL) over 2 hr at -13°C to -11°C. . The
reaction mixture was stirred at -11°C for 40 min, and the
precipitated orange solid was collected by filtration. The
obtained solid was washed with ethanol and diéthyl éther to
give the title compound (52!3 g, yield 91%) as orange crystals.
20 'H NMR (CDCl;) & 1.38 (3H, t, J = 7.0 Hz), 2.06 (3H, s), 3.05
(3H, s), 4.32 (2H,‘q, J = 6.9 Hz), 5.11 (2H, s), 6.67-6.77 (2H,
m), 7.00 (24, d, J = 8.7 Hz), 7.33-7.42 (5H, m), 7.62 (1H, d,
J= 8.7 Hz), 7.84 (2H, d, J = 8.7 Hz), 8.10 (1H,s).
[0246] '
25 Reference Example 6
Ethyl 7-(benzyloxy)-5-[4-(methylsulfonyl)phenoxy]-1H-indole-2-
carboxylate

[0247]
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, a C2-6 al kenyl group (e.g., l-allyl), a G -s alkylsulfonyl group (e.g.,
nmet hyl sul fonyl, ethylsulfonyl) , a C -io arylsulfonyl group optionally
substi t utyge 2000/185479 3 substituents selected froma G -6palrkpboodoodes a C -6
al koxy group and a nitro group (e.g., phenylsulfonyl, m-

ni t rophenyl sul f gy, P<t o --qulfonyl) , and the like. These groups are
optionally subsﬂ'!; ed 3cseibsti tuents sel ected froma hal ogen at om
a Cc-6 al kyleo,groupy a CBF alkoxy group and a nitro group. [0222] Exanples

of the carbonyl-protectkpg é?oup include a cyclic acetal (e.g., 1

, 3-di oxane) , a non-cyclityacetal (e.g., a di-C -6 al kylacetal) and the

i ke. [0223] Exanples of the nercapto-protecting group include a G -6 al kyl
group, a trityl group, a @& %o aral kyl group (e.g., benzyl) , a G-6

al kyl - carbonyl group, a b oyl group, a C7-ioaralkyl-carbonyl group (e.g.,
benzyl carbonyl) , a C -6 alkoxycarbonyl group, a C -14 aryl oxy-carbonyl
group (e.g.po2nkenyl oxycarbonyl) , a C7-14 aral kyl oxy-carbonyl group (e.g.,
benzyl oxycar bonyl, 9-fluorenyl methoxycarbonyl) , a 2- tetrahydropyranyl
group, a Cl-6 al kylfariiapesatbomit arblpnqehydrafst hyllad gocapbongfluxed

et hyl am nogar ). .anpd thecljke. T r t .ly substituted
by 1 to 3 gﬁb?%ﬂ%&éﬁtggge égtgg ??oﬁgggﬁgﬂ%ggﬁjgbgﬁgggt%ggécalkyI group, a
G -6 al kexyegrouptand.a Thid dnaipn Wa324boCeapaundofd, «dai red (aecor di ng
to the abov%-nenaion d p gduction met hod can be isolated and purified by a
known means,”Sf'6¥ 8%¥§ﬁﬁéf concentration, concentration under reduced

(methylsulfonyl)phenoxylphenyl}lhydrazono)propancate (37.2 g)

was added, and the mixture was stirred at 80°C for 10 min. The
reaction solution was washed successively with water,

10 saturated aqueous sodium hydrogen carbonate solution énd
saturated brine, dried over magnesium sulfate, filtered, and
concentrated under reduéed pressure. The obtained crude
product was subjected to silica gel column chromatography
{(ethyl acetate:hexane=5:95 to 50:50, volume ratio), the

15 obtained solid was washed with diethyl ether to give the title
compound (4.9 g, yield 14%) as a pale-yellow solid. - The pale—
yellow solid was recrystallized from ethyl acetate-hexane to
give pale-yellow crystals. melting point 148—149°C.

[0249]

20 Reference Example 7

7—(Benzyloxy)—5—[4—(methylsulfonyl)phenoxy]—1H—indole—2—

carboxylic acid

[0250]
o
OO
MeO,S N
o
25.[0251]



pressure, solvent extraction, crystallization, recrystallization, phase
transfer, chromatography and the like. In addition, various starting

conpoundswgsz@@/fzgtsﬁach of the above- nent i oned productl OBCHBPRRGEs BN be
i sol ated and purlfl ed known nmeans such as thaose nentioned a*bove.

Al ternatively, tké é’tla?t'l @néﬁ?’fb’éﬁhdé‘ by (s T redifiop vdd @derg =t he LHor m of a

reaction ml&ﬁ%&%—‘é‘-%ﬁ?ﬁbxﬁ@%ét'(Pn9a§ tvhfs i HddIRedTBLen #i%eal sbgeAeX!
step. For the production of Conpound ( ) , when the starting conpound can
form a sal ©f tk&rebypoafvrany () sol ezl n(ithelflor Mok caesakt sogkampl es
O o2 sal bydaelyde LBORe:ShTRInL P S SAldS, U Lo LLL o£0225)
When Conpou 51 contarns an opti cal I'soner e e61 Sorer —a" reg| oi somer

or a rOtatBQﬂ@EedSQﬁEBO%IHﬁﬁﬁtﬁi@u@ﬂcOmpésﬁﬁﬁctfbﬁcﬁﬁmuﬁﬁbd|Qas ANdwed
obtained as a si gI e Eroduct accordl ng to a l%/nt hesi s met hod and separation

met hod know? (&P SEO 8PNk EHRT 62 L& 0 A1 ACT SR ted YRR o pE PERFE Y somer

resol ved fF)Q@sTstlké COPPOLNGy B &R0 t@NeRRP2asedubD SAAPOHAUN{durd Q4dS]
Conmpound () may be in the formof a crystal.The crystal s of conpound (1)

(herei naft BeUSEABE EAEsWi bh bEM dpyi eachkad e ise crist absabned her ytleslent
i nvention) .ean 9819%8%!% g%bﬁ’lfﬁé’ﬂﬂ!ﬁ' ncl%s% dc‘%'{%%‘é’%gl(z l fr‘f?ﬁd' ng to

a crystallization met resent speci ion, the
mel ting 1p)owlaﬁ:elretaedsdnethhhtemza:sutrcedgm&i ndpe f"cm*tlexa:mbeunm (tnoaedgti ng

t t Y k 500D hi, B-545 S
Pon % or o Var 23 R 203, S PLSKPu S A0 LRk P ity oL was

recrystallized from ethanol hexane to give pale-orange
crystals. melting point 232-233°C.
[0252]

15 Reference Example 8

7-(Benzyloxy)=-5-[4- (methylsulfonyl)phenoxy]-1H-indole-2-

carboxamide
[0253]
o)
' //[::::j// A CONH,
MeO,S N
o)
20 [0254]

A mixture of 7-(benzyloxy)-5-[4-(methylsulfonyl)phenoxy]-
1H-indole-2-carboxylic acid (1.59 g), 1-(3-
(dimethylamino)propyl-3-ethylcarbodiimide hydrochloride (1.4
g), l-hydroxybenzotriazole ammonium sélt (L.1 g) and N,N-

25 dimethylformamide (40 mL) was stirred at room temperature for
16 hr. Water was added to the reaction solution, and the
precipitated solid was collected by filtration, and washed
successively with water, ethanol and diethyl ether to give the
title compound (1.6 g, yield 100%) as a pale-yellow solid. The

30 pale-yellow solid was recrystallized from N,N-
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and the like. In general, nelting points vary dependi ng on neasurenment
appar at uses, neasurenent conditions and the |like. The crystals in the
present sReGhdGas7zon may show a different nelting poi npc@gapsiobhedd n the
present specification, as long as it is within general error range. The
crystal s ofliffEDyLécEREMiAGeetoh 2 Stipemaie 1R ldRysiceyehadscal Mptbbedti es
(e.g., nel "Oqgltpgg@t_gﬁql( ubility, stability) and bi ol ogical properties
(e.g., pharmacokinetics (absorption, distribution, netabolism excretion) ,
ef fi cacy eXpRessi on), and is extrenely useful as a pharnmaceutical agent.
Exanpl es [ 7]1..Th resent pnvention is explained in detail in the

fol |l ow ng %é%reléegrcrgi %ég?%??h% foll ow ng Reference Exanpl es, -Exanples,
Experi ment @thzRanmphedrand-For oulmé t oyl Sdiamgal yas pheliosty ]ang-natiol e~be
construed as limtative. In addition, the present invention nay be nodified
Wi t hout deFarPPRYLEEBm the scope of invention. The term "room tenperat ure"
in the fol ligwspg Reference Exanpl es and Exanpl es indicates the range of
generally from about 10C to about 35C. A s for "%, the yield is in
nol / mol % the sotVentusedN \col um chromat ography is in % by vol une and
other "% is in wei pf@Eton, NH proton etc. on proton NVR
spectrum t hg,sco=d not be”comfirnmed due to broad peak are not included in
the data. The ot her synbogﬁ .used herein nmean the following:s : singlet d :

doubl et t :[otz%%ﬁ)l et

10 Ethyl 7-(benzyloxy)-5-[4-(methylsulfonyl)phenoxy]-1H-

indole-2-carboxylate (0.40 g) was dissolved in a mixed solvent
of tetrahydrofuran (5 mL)-ethanol (5 mL), 10% palladium-carbon
(50% containing water, 0.80 g) was added, and the mixture was
stirred at room temperature for 4 hr under a hydrogen

15 atmosphere. The reaction mixture was filtered, and the
filtrate was concentrated under reduced pressure. The residue
was crystallized from diethyl ether, and the obtained solid
was washed with a mixed solvent of diethyl ether-hexane to
give the title compound (0.31 g, yield 96%) as a pale-yellow

20 solid. The pale-yellow solid was recrystallized from ethanol-
hexane to give pale-yellow crystals. melting point 197-198°C.
[0258] |
Reference Example 10
7-(Benzyloxy)-5-[4- (methylsulfonyl)phenoxy]-1H-indole-2-

25 carbonitrile

[0259]

o
-
MeO,S N

[0260]



g : quartet spt : septet m: nultiplet br: broad brs: broad singlet J
coupling constant Hz: Hertz CDCl 3 : deuterated chl orof orm DVSO-d 6:

di met hyl wobhb@xizésesd 6 1H NVR: proton nucl ear nagnetic PeTQRZNGESTHES
melting point TFA: trif luoroacetic¢ aci SO gnesium sul fate CO :
carbon di oxi de [0228] “tKERE P If'o@? %e‘? e 'e[rzgxarrpl es and Exanpl es,

nucl ear mq&@tihgzlrsaacﬁaapgﬁpﬁ@ﬁ@iypmfél\i\ffaoy@szmw;@%i@@d%4bhﬁg? ol | owi ng
condi tions. NVR neasurenent tools: Varian Inc. Varian Genini 200 (200 VHz) ,

Vari an GemitirizZdoe( 3002rH)) ek NBliosH hy dormanAdaNce 0300) Fe220fded t he
follow n .es, ~bi p cen l4gul t.QQr . (HPL - SS
spectr umg( %%l%\%aggﬁgg%u?}g 8%%%% F(% hééggﬁolﬂl glv}m{‘%aé%%dﬁ&%%ég’ négggqugnent
tool s: M cmimassel wds, sQuatédofdd c2 chand PAgiikdéne TécBAohbpi @sd éxelyHPI | OO,

or Vet ers Sarngtall oh JMI pister (ML oTRes Ly 9 Columiy 8 201 o
ammoni um acetsatrehZ¥er stirred for 30 min. Water was added to the
reaction solution, and the mixture was subjected to extraction
with ethyl acetate. The organic layer was washed supcessively
10 with 1M hydrochloric acid, saturated aqueous sodium hydrogen
carbonate solution and saturated brine, dried over magnesium
sulfate, filtered, and concentrated under reduced pressure.
The obtained solid was washed with a mixed solvent of diethyl
ether-hexane to give the title compound (660 mg, yield 92%) as
15 yellow crystals. The obtained yellow crystals were
recrystallized from ethanol-hexane to give>yellow crystals.
melfing point 208-210°C.
[0261]
Reference Example 11
20 Ethyl 7-[(6-chloropyridin-2-yl)methoxy]-5-[4~
(methylsulfonyl)phenoxy]-1H-indole-2-carboxylate

[0262]
0

MeOzS N

o)

NZ

o N
[0263]
25 A mixture of ethyl 7—hydroxy—5—[4—

(methylsulfonyl)phenoxy]-1H-indole-2~carboxylate (1.39 g), 2-
(bromomethyl)-6-chloropyridine (840 mg), potassium carbonate
(1.02 g) and N,N—dimethylformamide (20 mL) wés stirred at room
temperature for. 2.5 hr. Water was added to the reaction

30 mixture, and the mixture was subjected to extraction with
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acetonitrile/water, SOLUTION B ; 5 nmM anmoni um acet ate/ 95% acetonit rile
/water gradient cycle: 0.00 mn (SOLUTION A 1009, 2.00 mn (SOLUTI ONB
100% , 3.W0 200926360 UTI ON B 100%, 3.01 min (SOLUTI ON Art@Q93009/857885 i n
(SOLUTI ON Agﬂiog% flowrate: 0.5 m/m.n, detection; 220 nmioni zation
met hod: El EWdn28FFaYCet ot Fatd GRS 25 SF0 ¥36] "RRDERe SFEFE D% gl Ref Ertence
Exanpl es andtExagplesatBYatéd Caki N, RyrIEeRaFa meyrisdhinpanfiesrance liquid
chromat ogr aphy (HPLC) was p.erformad' under the following conditions. In the
case of a ddApeuad  halfngoRCHRBIRLED YRt i KATRICSF S S SidRev eFhe when

Lrifl uoroacgllgaql drhiseUspdubdt Wil QREIAIILN  NeUAl iakkangand the Iike
may be necessary to obtain a free conpound. tools: I'son, "I'nc.”?, high

t hr ough- putcopumnf chatmehogyapleyn (ot hunin:acehiagw :dexGoe=10t: 90, -Capecdbpak C18
UG 120, S5 , 20 _x 15 50 solvent: SOLUTION A ; 0.1%triflyoroacetic
aci d- cont aivﬁ%ev\é?@??}scf?ﬂ' In%]\? B’b,t?)l.rﬁ%stsﬁ%du&F&a&’@?ﬁ@da&’ilagcaﬁfﬁgﬁ ng
acetonitrilkengradoegiveyehe: t O 00 ddmpdudd Tl ON GV SUWEH MsB zs9Rhdte 1.10
20 min (SOLUTI ON_A/ SCLUTI ON B=95/5) , 5.00 min (‘SCLUTI ON A/ SOLUTI ON
B=0AOCD), 6C&USKPAS(SAUTIEN AHSOLUTION B = 0/100), 6.50 min (SOLUTI ON

A/ SOLUTI ON B2z 4 5/5). flowrate: 20 mM/mn, detection: UV 220 nm
Alternatively, 25 tools: Waters nass preparative system (UV Purification
Syst em) 1CoRefmreDeveEranpbl@Ds2 UG 10 sol vent: SOLUTION A ; 0. 1%
trifluoroacetig aghd; GOMLALNI M 1) nethoxy] -5-[4-

(methylsulfonyl)phenoxy] -1H-indole-2-carboxylic acid

[0265]
o .
A COH

MeO,S N

o

N//’

o N
15 [0266]

Ethyl 7-[(6-chloropyridin-2-yl)methoxy]-5-[4-
(methylsulfonyl)phenoxY]—lH—indole—Z—carboxylate (1.0 g) was
dissolved in a mixed solvent of tetrahydrofuran (10 mL)-
ethanol (10 mL), 1M aqueous sodium hydroxide solution (5 mL)

20 was added, and the mixture waé-stirréd at 50°C for 50 min. The
reaction solution was allowed to cool to room temperature, and
concentrated under reduced pressure. Water was added to the
:esidue, and the mixture was neutralized with 1M hydrochloric
acid. The obtained crystals were collected by filtration, and

25 washed successively with water and diethyl ether to give the
title compound (840 mg, yield 90%) as a white solid. The
obtained crystals were recrystallized from N,N- |
dimethylformamide-water to give colorless crystals. melting
point 249-250°C (decomposifion). ‘

30 [0267].
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water, SOLUTION B ; 0.1%trifluoroacetic acid-containing acetonitrile 30
gradient cycle: 0.00 mn (SCLUTION A/SOLUTION B = 95/5), 1.00 mn (SOLUTI ON
A SOLUTI GhloBogo/135¢73), 2. 00 min (SOLUTI ON A/ SOLUTI ON B =pg@/1Bshhe/0os20 m n
(SOLUTION A/ QOLUTION B = 5/95), 5.10 min (SCLUTI ON A/ SOLUTION B = 0/100),
7.00 nin (SEECFFBRCAFSEIRAPON = B 100/0) 35 flow rate: 150 m/nin,
detection: 7UY (226h08t8ptheqi ol b o nee fed.8Fence sExanpl es and Exanpl es,
preparative hlgh performance |iquid chromatography (HPLC) for chiral
resol uti on (RegshpépibEarul UBhero Ky PrEp nsifeactwegtporapivlC Co., Ltd. and
preparativ?o?%ﬁircritical fluid chromat ography (SFC) was perforned using

Mul ti Gam | nufactured b y METTLER- TOLEDO K . K . [0231] Reference

Example 1 2 - | uoro-1-nitrobenzene [0232] [0233] T o a
m xture o f 5-f hi,(50.0 g ) , potassium carbonate (44.0 g
) and N,N—ﬂi S 50 itiL) was added benzyl brom de (59.9 g )

under i ce- Cod ing, and the nfixture was stirred for 1 5 hr. The reaction

m xture was concentrated®nder reduced pressure, water was added, and the
m xture was subjected t o extraction with ethyl acetate. The organic | ayer
was washed wi th saturateg i ne, dried over magnesium sulfate, filtered,
and concentrated under reducgkd pressure. The obtained solid was washed with
hexane tso give the ti#ate npound (77.1 g, yield 98% a s pale-yellow
crystals, %BEQB? (cbd 3) d 5.23 (2 H, s), 6.64-6.79 (1 H, m), 6.83 (1
H , .

A mixture of 7-[(6—chloropyridin—2—yl)methoxy]—5—[4F
(methylsulfonyl)phenoxy]-1H-indole-2-carboxylic acid (780 mg),
1-[3-(dimethylamino)propyl-3-ethylcarbodiimide hydrochloride

10 (632 mg), l-hydroxybenzotriazole ammonium salt (502 mg) and
N,N-dimethylformamide (30 mL) was stirred at room temperature
for 15 hr. Water was added to the reaction solution, and the
precipitated solid was collected by filtration, and washed
successively with water and diethyl ether to give the title

15 compound (680 mg, yield 90%) as a white solid. The obtained
crystals were recrystallized from N,N-dimethylformamide-water
to give colorless crystals. melting point 259-260°C.

[0270]
Reference Example 14

20 Ethyl 7-[(l-methyl-1H-imidazol-2-yl)methoxy]-5-[4-
(methylsulfonyl)phenoxy]-1H~-indole-2-carboxylate
[0271]

LTIy
MeO,S~ . N

by
ME\N N
\—/
[0272]
25 A mixture of ethyl 7-hydroxy-5-[4-
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dd, J = 10.2, 2.5 Hz), 7.28-7.57 (5 H, m), 7.97 (1 H, dd, J = 9.0, 6.0
Hz) . [0234] Reference Exanple 2 2 - (Benzyloxy) -4- [4- (nmethylthio)
phenoxy] wé-20ddePenzene [ 0235] [ 0236] A m xture of 2- (perzpriosysre2d-f

| uor o- 1- ni trob 16, 8 | t.hi gphenol pot assi um
carbonate (‘T% Eyé ES&WNR@%‘?‘Why{m o[ @%@Oﬁ&)la&ésgébpr?‘%'a? 8Q0C
for 2 hr. Tf&mb@@ﬁabt@plmxlm@@ymlmn@ﬁmz@tee%ya&@%me%%ee(é5Qrﬁ@;sure

wat er was added, and the m xture was sal;_{)ii:ected to extraction with ethyl

acetate. TROTEFGARMCCREN ARSI %sﬂ’f@d é\bﬁhdléﬂeﬂihmltfﬁrmméﬁearﬁaoslalm at ed
brine, dri oyer n |I ered, and ntr ted un

reduced prglgssure 8 5 t%&%? SO|I %%%%e"&aﬁmﬁcﬁcpedf “etér 8ng| ve
the title mprpuued éﬁ@ Qheg niyiete vﬂaiﬁ’/osm ez teal eoyeklt@wcsmbndmﬁhe

pal eyel | ow d_wa ecr tallized fromethanol to give aI ey o]

Pryetal s REPYI NG RERHE - 6 YE G Eo 57T SRET e P K> B 6o B T i

-4- [4- (wbhyksuhd @@Mhﬁa@é@rt%/de Jdﬂefd QRenzengnk8238] s{JQEé?z% 2-

(Benzyl oxy) -4- [4- (nmethylthio) phenox -1-nitrobenzene (10.3 g ) was

di ssol ved ifAlhehPRed2Re| GRMEeRHIratead rofr@ﬁalﬁeézgeeﬁﬁ}lrﬁet %rfm (100 )
-vater (50.8k) e QXONFIL 49 D8 vy@és?ﬂg t%@h%r gﬁlegogwg o, t he

m xture was stirred at roontenperature e reacfion mxture was
filteredot chremavegnamhyt esloyl i catrat & e sfanket=64t: dOwas toNcent vatede WAt er

was added to the [esidye. and fhe mxture was subj eCte?dt 073)

as a
white solid. The white solid was recrystallized from ethyl
acetate-hexane to give colorless crystals. melting point 91-
92°C.

15 [0273]

Reference Example 15
7-[(1-Methyl-1H-imidazol-2-yl)methoxy]-5-[4-
(methylsulfonyl)phenoxy]-1H~indole-2-carboxylic acid

[0274]
BOASE
0o v
ME\?LN
20 \___/
[0275]

Ethyl 7-[(l1-methyl-1H-imidazol-2-yl)methoxy]-5-[4-
(methylsulfonyl)phenoxy]—1H—indole;2—carboxylate (100 mg) was
dissolved in a mixed solvent of tetrahydrofuran (2 mL)-ethanol

25 (2 mL), 1M aqueous sodium hydroxide solution (2 mL) was added,
and the mixture was stirred at 50°C for 50 min. The reaction .
solution was allowed to cool to room temperature, and '
concentrated under reduced pressure. Water was added to the
residue, and the mixture was neutralized with 1M hydrochloric

30 acid. The obtained crystals were collected by filtration, and
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extraction wth ethyl acetate. The organic | ayer was washed successively
wth water and saturated brine, dried over magnesiumsul fate, filtered, and

concent r aygdosna@sg73r educed pressure. The obtai ned sol i dpwgpy@shed3M th a
m xed sol vent of diethyl ether-hexane to give the title conmpound (11.0 g ,

yi el d 98%) "2Shes SUGERPBIWRLYsYAFR WHeRt iFnf phishhviu Bthesctol g248] the
Ref erence Exanpl %oﬂ?gun&lB?@@yﬂn@Xy 1eﬁd €i64‘3' (Fethylsids %Mllh PheRoOxXWite

aniline [0241] [0242] A mxture o enzyloxy) -4- - nethylsulfonyl)
phenoxy] - SPdet W@beﬁ?@nés‘(il]—(—ﬂ%ﬂ)froﬂl rwmmhs(lzfoan@m)lde wakekuho

chl ori de (0 and et hanol stirred at 800C
for 2 hr. é%@?m@ﬁsﬁ1éfﬁ?%a 5 PFﬁF&P@dPPﬁPguﬁﬁba ﬁ% and t he

fiItrate5waﬁemmmpeeﬁtabeu. Water was added to the residue, and the m xture
was subjectz@ tQ extraction with ethyl acetate. The organic |ayer was
washed sucdd<d] ely with water and saturated brine, dried over nmagnesium
sul fate, f@b&@&@@cea@gaﬁﬁpgepgrated under reduced pressure. The obtai ned
crude product was crystallized fromtoluene, and the obtained solid was

washed wi t i ~di(dr¥grhEl néi- %@ﬂ@ﬁ%@#TQﬁyk|mﬂﬁhquhﬂﬁnﬁ£— 9.3 g, yield 929% as

(nenzyl oxy) o Y R S B Sy P agir azono)pr opanoat e

[ 0244 ] 1p 024%]17]

ISR a
MeO,S

[0278]"
A mixture of 7—[(l—methyl—lH—imidazol—Z—yl)methoxy]—5—[4—
(methylsulfonyl)phenoxy]-1H-indole-2-carboxylic acid (940 mg),
15 1-[3-(dimethylamino)propyl-3-ethylcarbodiimide hydrochloride
(817 mg), l-hydroxybenzotriazole ammonium salt (648 mg) and °
N,N-dimethylformamide (20 mL) was stirred at room témperature
for 14 hr. Water was added to the reaction solution, and the
mixture was subjected to extraction with ethyl acetate. The
20 organic layer was washed with saturated brine, dried over
magnesium sulfate, filtered, and concentrated under reduced
pressure. The obtained solid was washed with a mixed solvent
of ethyl acetate-diethyl ether to give the title compound (640
mg, yield 68%) as a pale-yellow solid. MS 441 (MH).
25 [0279]
Reference Example 17
Ethyl‘5—[4—(methylsulfonyl)phenoxy]—7—(tetrahydro—2H—pyran—4—
ylmethoxy)—1H—indole—2—carboxylate
[0280]
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2- (Benzyloxy) -4- [4- (methylsul fonyl) phenoxy] aniline (43.8 g ) was
suspended in a m xed sol vent of acetonitrile (50 nL) - ethanol (400 ni) |,
and concegbneedssygdrochloric acid (25 nm) was added at pg@Re2009/08183%

et hanol (100 ni) was gdded Sodiumnitrite (9.8 g ) dissolved in water (16
m.) was added drOpw a 5> TQ 00C, and the m xture was stirred at -5C
for 30 mn. Watdg as aoﬁ%ﬁ to reaction nlxture and the m xture
was added aeqp™ “to a m tuNe of ethyl 2-methyl-3- oxobutanoate (18.8 nl)
, potassi um hydroxi de (85% 23 g) , water (100 rrL) and ethanol (100 nlL)
over 2 hr at -13C to -11C “Jhe reaction m xture was stirred at -H OC for 40
mn, and the precipitated ofange solid was collected by filtration. The
obt ai ned solid was washed (W et hanol and diethyl ether to give the title
conmpound (52.3 g, yield 91% Jas orange crystals. 1H NWR (CDCl 3) d 1.38
(3H, t , J =7.0 Hz), 2.06%3H, s ) , 3.05 (3H, s), 4.32 (2H, q, J =6.9
Hz), 5.11 (8bk1$)., 6.67-6.77 (2H, m), 7.00 (2H d , J = 8.7 Hz), 7.33-7.42
(5H, m), 7.62 ?IH d, J=8.7 H), 7.84 (2H, d, J =8.7 Hz), 8.10 (IH,- s
) . [0246] Refer®neexEraapbe Q¢H¥H1W hydrogansylléxy) - 5- [ 4-

B

1.5 hr to tenbahymzabeZHbgyBareoHﬂmeotmray.dr215|Oomg )Thiis1sel uti on was cool ed

(et hyl sul {1BR9R) PhERBRYT DIRSAS RIS, didfoPGpansAt B SPEOTFH L iks Gufled,
and the m xt yrgnMasestiki&bAlr 800G S @f)1Qa% B iTRed at 50°C for 13 hr.

The reaction solution was allowed to cool to room temperature,

and the precipitated solid was filtered off. The filtrate was
10 concentrated under reduced pressure, and the residue was
subjected to basic silica gel column chromatography {ethyl
acetate:hexane=3:97 - 45:55, volume ratio) to give the crude
title compound (650 mg) as an orange oil. MS 474 (MH").
[0282]
15 Reference Example 18
5-[4-(Methylsulfonyl)phenoxy]-7-(tetrahydro-2H-pyran-4-
ylmethoxy) -1H-indole-2-carboxylic acid "

[0283]
o
O
MeO,S ‘ N
0
0
20 [0284]

Ethyl 5-[4-(methylsulfonyl)phenoxy]-7-(tetrahydro-2H-
pyran—4—ylmethoxy)—1H—indéle—2—carboxylate (3.5 g) was
dissolved in a mixed solvent of tetrahydrofuran (30 mL)-
ethanol (30 mL), 1M agueous sodium hydroxide solution (15 mL) -

25 was added, and the mixture was stirred at 50°C for 1 hr. The
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reaction solution was washed successively with water, saturated aqueous
sodi um hydr ogen carbonate solution and saturated brine, dried over

magnesi uryguhisorires73f i | t ered, and concentrated under redpegdpRigssSys€. The
obt ai ned crude Eroduci was subjected to silic %%I col umm chr omat ogr aph
LELom |

pny
(ethyl acef&fETLABxAR 5v8% SBLetEd & Gre &Pom hEMBBEAFHER, s8lid

was washed cWhtBndi-gt Byl uRlEL réQuadY G At .| ewsoaPONRE 4dadi Go il d
14% as a pale-yellow solid. The pal eyell ow solid was recrystallized from

et hyl acet &g86ifeRanend otlye vielpaies yids gwudmpdtigles, wisht iMghpdrachidsig49C.
[ 0249] Ref ce Fxa e OXV:) .. - 5- . [ 4- t byl f ony, phenoxy]
-1 H i ndol e%iaéa?%%xgﬁfﬁe%%‘%% ’%‘gz‘%&%a 1]§’I%tt yFt%‘-%( géﬁ?%%ky)ﬂ%- [ 4-
(et hyl sul begyh)cphepexytas |k sided erith carturaylat er(hed griedasvdrssol ved
in a mxed sol vent of trahydrofuran (10, nL)-ethanol (10 nL) , .1 M aqueous
Sod um hydFESPRELSBI Tt} S e (L TEy oMy SifeOREad SERESH KOOFE FALUSE y od at
50C for 45ppkBsufbe rMeactdrih SRIdIHReWBscaliboWRdst 8r$80411 0, dP0MBom a
tenperature, and concentrated under reduced pressure. Water was added to

the resi duBlxafdseheen xe tir ethero hehrHadis£de thivith et very dr Beni hrtaingd d. The
obt ai ned CEX%B@%&%’%%&@%@%@% BYe &4yl 53415 9y %@Qm"‘@gg?gngyﬁéﬁﬁé Vw‘r%y
et hyl~ et npoun .6 g, yreld

with water and di er to give the title co 89%
as a pale-giwagehsotitdle Thenpabed oflange)sealsi dowasleesr gysiyatbhiged rfaloming

' : ) . . ) _ 259
et hanol heégggttgsglé/%o%al (ede%ro?n?:%esi%ri%?lt) (fl| s, nelting point 232-233C. [0252]

[0285]

Reference Example 19

5—{4—(Methylsulfonyl)phenoxy]—7—(tetrahydro—ZH—pyran—4—
15 ylmethoxy)-1H-indole-2-carboxamide

[0286]

o
MeO,S N

[0287] '
A mixture of 5-[4-(methylsulfonyl)phenoxy]-7-(tetrahydro-

20 2H-pyran-4-ylmethoxy)-1H-indole-2-carboxylic acid (1.0 qg), 1-

[3-(dimethylamino) propyl-3-ethylcarbodiimide hydrochloride

(0.9 gy, 1—hydroxyben20triazole (0.6 g) and N,N-

dimethylformamide (15 mL) was stirred at room temperature for

15 min. 28% Aqueous ammonia solution (0.8 mL) was added to the
25 reaction solution, and the mixture was stirred at room

temperature for 2.5 hr. Water was added to the.reaction

solution, and the mixture was subjected to extraction with

ethyl acetate. The organic layer was washed with saturated

brine, dried over magnesium sulfate, filtrated, and
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Ref erence Exanple 8 7- (Benzyloxy) -5- [4- (nethylsulfonyl) phenoxy]
-l H i ndol e-2- carboxam de [ 0253] [0254] A m xture of 7- (benzyloxy) -5- [4-

(et hyl suyboashsphenoxy] - | Hindol e-2-carboxylic aci dp(ﬂwﬁgmg/ogmzs | -[ 3-
(di met hyl am no) propyl - 3- et hyl car bodi i m de hydrochl orj de (1.

1- hydr oxyb&‘??é%eﬂ 2%?8 Hﬂ%ﬁuﬁ%‘?‘é%?‘? RASHSYS- aﬁBeNORE?h%?ﬂy‘Fr%‘? mani de (40
m) was stigrceghcat wéQOHl:g§HQEI§£ékﬂeff&ﬁ dGnided W16/t raddadnbe -t he
reaction solution, and the precipitated solid was collected by filtration,

and washed ds]@@@éfésﬁiéﬁy WRRA YR epbtaitemotricildi ercirgl weshed wothi ve the

title co o) p olid L I 1 ow
solid vvagp(ralei%?ygé ?Itlg(zeiéﬁd%/!r> (IEI)QV%I %l%ﬁ%l@@éﬁ%d W§t &r tylyﬂg g7 a8

pal e-yel bowodoyébalsscryretalslg M®i 445 2844252 0C . [ 0255] Reference Exampl e 9
Et hyl 7- hyao(}é% - [4- (methylsul fonyl) phenoxy] -1Hindole-2- carboxylate

[ 0256] Et hyl (benzyl oxy) -5- [4- (methylsul fonyl) phenoxy] -1Hi ndole-

2- car boxyl ®le€el@nd@ gxampas 2o ssolved in a mxed sol vent of tetrahydrofuran
(5 nmL)-ethanol (5 nL) , 10% pal | adi um carbon (50% contai ning water, 0.80 g

) was adde®~ [4ndMeRBYhPRi feRy WaRhenexy ed att atoshmycerpdHapyrentdr 4 hr under

a hydrogentyq glggggelﬂ dgfgp}l@&g’gﬁq%g\as filtered, and the filtrate
ate

was concen der uced pressure e residue was crystallized from
di et hyl 1et H&28%9and t he obt ained solid

0
ISR
MeO,S N
0

[0290]
5-[4- (Methylsulfonyl)phenoxy] -7-(tetrahydro-2H-pyran—-4-
ylmethoxy)-1H-indole-2-carboxamide (250 mg) was dissolved in
15 N,N-dimethylformamide (5 mL), cyanuric chloride (311 mg) was
added under ice-cooling, and the mixture was stirred for 1 hr.
Water was added to the reaction solution, and the mixture was
subjected to extraction with ethyl acetate. The organic layer
was washed with saturated brine, dried over magnesium sulfate,
20 filtered, and concentrated under reduced pressure. The
obtained crude product was subjected to silica gel column
chromatography (ethyl acetate:hexane=10:90 - 60:40, volume
- ratio) to give the title compound (240 mg, yield 100%) as a
white solid. MS 445 (MH").
25 [0291]
Reference Example 21
Ethyl 7—(2—{[di—tert—butyl(phenyi)silyl]oxy}—l—methylethoxy)—
5-[4- (methylsulfonyl)phenoxy] -1H-indole-2-carboxylate
[0292] |
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was washed with a m xed sol vent of diethyl ether-hexane to give the title
conpound (0.31 g, yield 9699 as a pale-yellow solid. The pale-yellow solid

was recr wybabedisszf rom et hanol hexane to gi ve pal e-yel | @urgpyibadszs mel ting
poi nt 197-198C. [0258] Ref erence Exanple 10 7- (Benzyl oxy) -5- [4-

(et hyl sul fonyl) dol e-2- carbonitrile [0259] [0260] To a
m xture of 7- (b J'¥ sul fonyl) phenoxy]

-IH-|ndoIe20ar ,%ﬁdlne(o 23 nL) and

N, N- di met hyMeDe§ mam de (20 wad added dropwi se oxalyl chloride (0.25 niL)
under ice-cooling, and the xtuhg was stirred for 2 hr. Pyridine (0.23 ni)
re successively added, and the m xture was

and oxalyl chloride (0.25 nmi_
further stirred for 30 mn. Waer was added to the reaction solution, and
the m xture was subj ec &pd HeQy €X xtraction with ethyl acetate. The organic

| ayer was washed success%ve y with I Mhydrochloric acid, saturated aqueous
sodi um hydrogenjcarbonate solution and saturated brine, dried over
magnesi um sul fate, filtered, and concentrated under reduced pressure. The
obt ai ned sol i d WASTWEEWER @ tathy Ini ke geixvent ¢ di et hyl ether-hexane to

OLVE, the Ulhkengonnorady{ 0%ty el BeW Bs cuaklamatysial s afher -

obt ai ned ye crysta cryst 1zed fromethano
yel | ow csystl dllsjzemal-bungl ppineﬁyB()ﬁ.l&]]Q c@@}pr[o@%ﬁ.—]Z -Béf et2nT ey )Exdndl’e- 11

Ethyl 7- [Qazogﬁ8£98¥ Pgdlpl egﬂfthoxgll g) trlbutylphosphlne (3.1

mL) and tetrahydrofuran (20 mL) was stirred at 50°C for 18 hr.
The reaction solution was allowed to cool to room temperature,
_and the precipitated white solid was filtered off. The

10 filtrate was concentrated, and the residue was subjected to
silica gel column chromatography (ethyl acetate:hexane=0:100
to 30:70, volume ratio) to give the title compound (2.4 g,
yield 57%) as an orange oil. MS 672 (MHY).
[0294] |

15 Reference Example 22
-(2-{[Di-tert-butyl (phenyl)silyl]oxy}-1l-methylethoxy)-5-[4-
(methylsulfonyl)phenoxy]-1H-indole-2-carboxylic acid

[0295]
’ o)
MeO,S S
o) Me
(tBu).PhSiO
20 [0296]

Ethyl 7-(2-{[di-tert-butyl (phenyl)silyl]oxy}-1-
methylethoxy)-5-[4- (methylsulfonyl)phenoxy] -1H-indole-2-
carboxylate (2.4'g) was dissolved in a mixed solvent of
tetrahydrofuran (10 mL)-ethanol (10 mL), 1M aqueous'sodium

25 hydroxide solution (5 mL) was added, and the mixture was
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(et hyl sul fonyl ) phenoxy] -I|H-indol e-2-carboxylate [0262] [0263] A m xture
of ethyl 7-hydroxy-5- [4- (nmethylsulfonyl) phenoxy]

- | H-i ndolo2o@anbexsyl ate (1.39 g ) , 2- (bromonethyl) @c@hbmo@/misii ne
(840 ny) , potassium carbonate (1. 0223 A and N, N-di net hyl f ormam de (20 niL)
i

was stirredtatrPBoftt afperkliurke Hor ReOoyRt PO s RiddeRrids t3%d Utdast i on

mxture, and whe WhxtHEGe¥REoSHRE eEd Ltk 16h LIAGION JMd helkhyk x3cetalgs The
organi c | ayer was washed successively with water and saturated brine, dried

over magnesitdmrsd| gat 80°F ifarrddd miand t¥nientras esbdingerhydducet® pressure.

The obtain o] t Sy eg, I g c

chr onmat ogr%gl%ﬁrc?et h)lg(/)lFL Ig%lgt a%vg e%%neé—a%gl %6@%@% %ggt?‘%leugnljgsrg#?gger

Ehe obt aj nedﬁgebddawsomsﬁwﬁ 30 tn’(infil eThy| r@édfﬂe:tort %@%ffglz%rhavats ]Eallaoﬁ}]@ﬂipound
1.0 g, vyie 549% as |tecr stals 4] Refere

Exanpl e 12%%- Cf’?é/o&ﬂl bPOPy PP RE %t%%reaﬂig nce%‘tr[%ed( |§8F‘FC8‘Hy|)
phenoxy] bkbb@d@ée &R POXE iR dd @R65FeE0266] EhAYthé-mixture was

[ (6-chloropyridin-2-yl)methoxy] -5- [4- (methylsulf onyl) phenoxy]

-1 Hi ndol en2ugapbdzgavetn 118 jydroel iz Glaisd ianda sioiegtssl ¢ent of
tetrahydrotyran {19, tlaeébﬁ%@' &dd) ThE%?éHﬁQHS%ﬁggkutg%Qy@é&g%
0 mn

solution (5 nL) was ad emxture was stirre for
The reaavl @mtbobatuoatwasbaim@me@rieﬁ CoO®r m@qrwmuttersplérfatter, efiandated,
concentr at ed under dugeg gssure V\a er_was adq-ed t.o th e .
concen rate er reduce pressure give the title

compound (1.9 g, yield 83%) as a pale-red amorphous solid. MS

644 (MH) .

[02977

15 Reference Example 23
-(2-{[Di-tert-butyl (phenyl)silylloxy}-1l-methylethoxy)-5-[4~-

(methylsulfonyl)phenoxy] -1H~-indole-2-carboxamide

[0298]
o}
Q T Do
MeO,S N
o) Me
' (tBu),PhSIO
20 [0299]

A mixture of 7-(2-{[di-tert-butyl(phenyl)silyl]loxy}-1-
methylethoxy)—5—[4—(methylsulfonyl)phenoxy]—1H—indole—2—
carboxylic acid (2.0 qg), 1—[3—(dimethylamino)propyi—3—
ethylcarbodiimide hydrochloride (1.19 g), 1-

25 hydroxybenzotriazole ammonium salt (943 mg) and N,N-
dimethylformamide (20 mL) was stirred at room temperature for
9 hr. The reaction solution was allowed to cool to room
temperature, and concentrated under reduced préssure. Water
was added to the residue, and the mixture was subjected to

30 extraction with ethyl acetate. The'orgahic layer was washed

successively with aqueous citric acid solution, water and
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residue, and the m xture was neutralized with I M hydrochloric acid. The
obt ai ned crystals were collected by filtration, and washed successively

wi t h wat ayoagsh/@sethyl ether to give the title conpoundpc34P20600s5x%iel d 90%)
as a white solid, The obtained crystals were recr%§talllzed fromN

. Ndi net hy| S6HERIGE- PRaREr FBHLGH VYD RAIRRE W yetldies e, mELLtRgeHoi ARd

249- 250 OCCQQ%%QQPgﬁéa'QHaer £Q&@Z&&¥ﬁ£%§§u¥% Exenpl 8pd3ided crude
[ (6-Chl oropyridi n-2-yl ) met hoxy] -5- [4- (nethylsul fonyl) phenoxy]

- | H-i ndol ePZogiacihoxasi gdeb) @268d ] t 096D caA ga I taplaimsf chromatography

[ (6-chl OrOF’(lLéfthgz'rl a%e L%Q?ﬁ@%%‘%((%%@ 7(%4 {dTE%J‘y'VFBUu}n%” 3 aﬁ?egoxélve the

-l Hindol e boxyl'i ¢ aci

propyl - 35 etthyllear:bmﬂouﬂdidel hydrechysidles {3932 smgh prknkjsédbﬁzxybmszetlel azol e
ammoni um s +(502 ng) and N, N-di nethyl formam de (30 nL) was stirred at
roomterrperglﬁu}e for 15 hr. Water was added to the reaction solution, and
the precipifhabed solid was collected by filtration, and washed successi vel y
with water and diethyl ether to give the title corrpound (680 ny, yield 90%
as a whit eRedpir@ncghbxampbenédl crystals were recrystallized fromN

, N-di hyl t
et DS, S Lo, 0L ORasnabsbel ) oRBRLLDY- L
(1- rret hyb - LiHdoit-dagdl e2xlydn vl inpxyd z ind Ucoaretdeyksel f onyl ) phenoxy]
-1 Hi ndol e- %36? boxylate [0271 ] [0272 ]

HN—NH

[0302]
A solution of hydrazine monohydrate (0.1 mL) in ethanol
15 (2 mL) was added dropwise to a solution of diethyl oxalate
(0.3 mL) in ethanol (2 mL) under ice-cooling. The reaction
mixture was concentrated under reduced pressure to give a
white solid. A mixture of 7-(benzyloxy)-5-[4-
(methylsulfonyl)phenoxy]-1H-indole-2-carboxylic acid (450 mg),
20 1-[3-(dimethylamino)propyl-3-ethylcarbodiimide hydrochloride
(403 mg), 1l-hydroxybenzotriazole (284 mg) and N,N-
dimethylformamide (20 mL) was stirred at room temperature for
30 min, the previous-obtained white solid was added, and the
mixture was stirred at room temperature for 2 hr. Water was
25 added to the reaction solution, and the mixture was subjected
to extraction with ethyl acetate. The organic layer was washed
with saturated-brine, dried over magnesium sulfate, filtrated,
and- concentrated under reduced pressure. The obtained crude
product was subjected to silica gel column chromatography

30 (ethyl acetate:hexane=20:80 - 90:10, volume ratio) to give the
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A m xture of ethyl 7-hydroxy-5- [4-(nethylsulfonyl) phenoxy]
-l H i ndol e- 2-carboxyl ate (100 ng) , 2- (chloronethyl)

- 1- met hylwbhoéoma8z0l € hydrochl oride (50 ng) , potassi upceaphRteie{ 83 no)
and N, N-dinethyl formam de (20 nmL) was stirred at 50C for 3 hr. Water was

added to thetLBatPTBAUME xt1r® Nand e F3ure Wwas OsabBPecPal- t¥S eX?4 acti on
with ethyl (gagefate. The organic |ayer was washed successively with water
and saturated brine, dried over magnesium sulfate, filtered, and

concent r at é830ARder reduced pressure. The obtained crude product was

subj ect ed LLi chromat ography (ethyl acetate :hexane=60 : 40
to 100:0, &%F%%hggt?%mﬁé @ngq/e the title conmpound (72 ngy, yield 57% as a
whi t e sod i Hthyhe7whi tmetsofliat has, ) -t yist (@ldtihzad uf Fory el byénoce! - hexane
to give colorless_crystals, nelting point 91- 92C. [0273] Reference Exanple
15 7-[ (|-%Fﬁ§??¥ﬂ? RALAED- yI ) met hoxy] - 5-[4- (met hyl sul fonyl) phenoxy]
-1 Hindol e{gsgafboxylic acid [0274] [0275] Ethyl 7-

[ (I -methyl -1 Himdazol -2-yl)methoxy] -5- [4- (nethylsulfonyl )phenoxy]

-1 H-i ndol e- 2- car hex B 8Q 1) was dissolved in a mxed sol vent of
tetrahydrofuran | Heo,et | M aqueous sodi um hydr oxi de
solution (2 ni) Ma N e mxture was stirred at 5C0C for 50 m n.
The reacti ¥8C2dl ution was afl owmed to cool to room tenperature, and ‘
concentrat ed under rew%icpressure. Wat er was added to the residue, and

the mxture was neutraliZed with I M hydrochloric acid. The obtained
crystals were collected filtration, andwashed successively wth water
and diethyl ether to give the

[0305] '

10 A mixture of ethyl 7-hydroxy-5-[4-
'(methylsulfonyl)phenoxy]—1H—indole—2—carboxylate (2.0 g),
tributylphosphine (2.6 mL), 1,1’-(azodicarbonyl)dipiperidine
(2.69 g), 2-propanol (0.81 mL) and tetrahydrofuran (50 mL) was
stirred at 70°C for 5.5 h. Furthermore, tributylphosphine (0.7

15 mL) and 1,1’-(azodicarbonyl)dipiperidine (0.7 g) were added to
the mixture. After stirring at 70°C for 2 h, the mixture was
cooled to 0°C and a precipitate was removed by filtration. The
filtrate was concentrated and the residue was purified by
basic silica gel column chromatography (ethyl acetate/hexane

20 1/99 to 40/60), followed by silica gel column chromatography
(ethyl acetate/hexane=1/99 to 35/65, volume ratio) to give the
title compound (1.87 g, 84%) as a white amorphous solid. MS
418 (MH').

[0306]

25 Reference example 26 )
7—(1—Methylethoxy)—5—[4—(methylsulfonyl)phenoxyj—1H—indole—2—
carboxylic acid '

[0307]
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title conpound (80 ng, yield 86% as a white solid. The white solid was
recrystallized fromN, N-di net hyl f ormam de-water to give colorless crystals,
el ting pobRHos@S%7310 0C . (deconposition) . [0276] Ref ppenpobysignd e 16
7-[ (1-Methyl-IHinmdazol - 2 yl ) met hoxy] - 5-[4- (et hyl sul fonyl) phenoxy]

-1 Hi ndol e- 2- car hox ) 77} [0278] A m xture of 7-

[ (I -methyl-1HIi XNd.H-5- [ 4- (rrethylsulfonyl) phenoxy]

-1 Hi ndol e-2-casBQxH i ¢ agig Y40 rrg) , 1- [3- (dimethylam no)

rropyl - 3- et“fﬁ??%ar bodi i m de| hydHochl oride (817 ng) , 1-hydroxybenzotriazole
amoni um salt (648 ngYeandoN , N-di net hyl formam de (20 nL) was stirred at
roomtenperature for 14 pr. V\ater was added to the reaction solution, and
the m xture was subjectedeto extraction with ethyl acetate. The organic

| ayer was V\ﬁ) shed with saturated brine, dried over magnesium sul fate,
filtered, F%&dncent rat ed under reduced pressure. The obtained solid was
washed with a i ohvent d [ e
title conpound ()g%gy%gb $?eme£hgigya%£§gﬁ1;)? 54 ygﬁ%lsﬁﬁt}?’nfwgp%ﬁ%g?m) .
[0279] Ref é{%ﬁé@oéﬁa&plcérhﬂ?(}zﬂ-hw 61.84-g) nve?e:hydlﬁﬁdlom;d Hrpkemaxypre7of

A mixurd oLy thyal Esbhﬁff)an% ‘%*ﬂS e A Bl 2a88ka%2 2]

-| H i ndol e-sddabbxyrakede48061uglon ( was added to the mixture.

After stirring at 60°C for 1 h, the mixture was concentrated

under reduced pressure and the residue was dissolved in water.
The mixture was cooled to 0°C and 1M hydrochloric acid (10 mL)
10 was added. The resulting white suspension was filtered to
collect a white precipitate. The precipitate was dissolved in
ethyl acetate and the solution was dried over magnesium
sulfate, filtered, and concentrated to give the title compound
(1.81 g, 100%) as a white amorphous solid. MS 390 (MH") .
15 [0309]
Reference example 27
7—(l—Methylethoxy)—5—[4—(methylsulfonyl)phenoxy]—1H—indole—2—
carboxamide '
[0310]

0
O
MeO,S N -

YO

20 Me

Me

[0311]

A mixture of 7-(l-methylethoxy)-5-[4-
(methylsulfonyl)phenoxy] -1H-indole-2-carboxylic acid (1.8 g),
N-ethyl-N’ - (3-dimethylaminopropyl)carbodiimide hydrochloride

25 (1.77 g), l-hydroxybenzotriazole (1.24 g) and N,N- '
dimethylformamide (45 mL) was stirred at 50°C for 25 min.'The

mixture was cooled to room temperature, and 28% agqueous
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t et rahydro- 2H- pyran- 4-yl net hanol (250 ng) , 1,1 - (azodicarbonyl)
di pi peridine (540 ng) , tributyl phosphine (0.5 nlL) and tetrahydrofuran (10

m.) was S{oro@28d7350C for 13 hr. The reaction sol uti onpgggpaoboyess t o cool
to roonltengmeature gnd t he grec tated saolid was filtered off. The
[Tt rare vaSREoRCEnbY ST et Uhdsh LY eIt ol pt dures afdech&or E8PaléXiaze
subj ected @ Q@@mcf.émbegatg@é CRF LR SHOMRI0GR-aRRYsm( %tembterg@_e&@t €or 16
- hexane=3: 97 - 45:55, volunme ratio) to give the crude title conpound (650

my) as an brrawgéeél wasvgdded taHe figosple .REher ensE UERapSecX8r5ctpd-

Met hyl sul
fI H i %dgreuigggr%g%ﬁggég%lt% [%lé% #E%%a@;rpwagn %Ehggngéﬁgrsul fonyl)
phenoxy] s - at(tretedhipdine 2Hpyt add- ovley Imeetreeiyim slublfendol €i2+eaeboxydat e

3.5 was dIS olved in a m xed sol vent of_.tetrahydrofuran_(
(et hanol )(36%‘:‘5erl Rxﬁgqu%%sr%% YR rpd%alééeéohﬁ )ré&ﬂrlEilsgﬁ*E) C%‘é“%dded

and the m ¥hebRaWB§r&bhy! egrRy1 Mé@/%ﬁhe-’ébema%l 90030|, ubofnMas
allowed to cool to roomtenperature, and concentrated under reduced

pressure. Vatép)was gddedthe thele eegrnenchrd -2RE . ni7RBUr aswaswhéter al i zed
with I Mhydg ?ggl_oplgc?)ggl Haan_d subj ected to extraction wth ethyl acetate.
The organic [ayer was washed with saturated brine, dried over nmagnesi um

sul fatejofilPBé2éd, and concentrat ed under reduced pressure. The obtai ned
crude prodg % was crystal fgl froma m xed sol vent of

et hanol gherairetnyf gy %r The obtained colorless crystals were

recrystal | 7zed-feeny asehorey hexpne(ax gl ltrbeyll) bhenegipoundifdolegr) as
colorless crystals, nelting
carbothloamlde

[0313]

/©/ CSNH,
MeOZS

15 Me

[0314]

To a solution of 7-(l-methylethoxy)-5-[4-
(methylsulfonyl)phenoxy]—1H—indole—2—carboxamide (700 mg) in
tetrahydrofuran (40 mL) was added Lawesson’s reagent (729 mg)

20 and the mixture was stirred at 60°C for 40 min. The mixture was
concentrated under reduced pressure. The résidue was purified
by silica gel column chromatography (ethyl acetate/hexane=5/95
to 50/50, volume ratio) to give the title compound (857 mg,
100%) as a yellow amorphous solid. MS 405 (MH").

25 [0315]

Reference example 29
4—Fluofo-2—(l—methylethoxy)—l—nitrobenzene
[0316]
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poi nt 256-258C (deconposition) . [0285] Reference Exanple 19 5- [4-

(Met hyl sul f onyl) phenoxy] -7- (tetrahydro-2H pyran-4- yl nmethoxy)

-1 H i ndolwo2neanbgsam de [0286] [0287] A mixture of 5- [pér/iesmbisesul f
onyl) phenoxy] -7- (tetrahydro- 2H pyran-4-yl nmet hoxy)

-1 Hindol e- Bxcargoxylic acid (1.0 g ) , 1- [3- (dinethylanino)

pr opyl - 3- et hyl odii m de hydrochloride (0.9 g ), 1-hydroxybenzotriazole
(0.6 g ) and et hyl formami de (15 nlL) was stirred at roomtenperature
for 15 mn. éis ammoni a solution (0.8 nL) was added to the reaction
sol ution, e Re m xture was stirred at roomtenperature for 2.5 hr. Water
was added to tthe reaction solution, and the m xture was subjected to
extraction wi MA ethyl acetate. The organic | ayer was washed with saturated
brine, dri gg gﬁr magnesi um sul fate, filtrated, andconcentrated under
reduced pr d The obtai ned crude product was crystallized froma m xed
sol vent of et hangl di ¢ hyd @fr@lﬁlm_tle: heedicrnyst al )V\BQE washed with
di et hyl- ether to give the title conpound (O g, yleld 8 as col orl ess
crystal s. WBAarsoparg) (1092887) R@@a@&%@@p@aﬁm 514p4g) (ae€hYI Nl f onyl)

Toaas)” [28ur sV SoHiaifg) CHT Ml oot P 75 PPar raya o S pyKan- 4-

mixture was concentrated under reduced pressure and water was

added to the residue. The mixture was extracted with ethyl

acetate. The organic layer was washed with saturated brine,

dried over magnesium sulfate, filtered and concentrated. The
10 residue was purified by basic silica gel column chromatography

(ethyl acetate/hexane=0/100 to 30/70} volume ratio) to give

the title compound (75.4 g, 65%) as a yellow oil.

'H NMR (CDCl3) & 1.42 (6H, d, J = 6.0 Hz), 4.63 (1H, spt, J =

6.1 Hz), 6.64-6.73 (l1H, m), 6.76 (1H, dd, J = 10.6, 2.5 Hz),
15 7.88 (1H, dd, J = 9.0, 6.0 Hz).

[0318]

Reference example 30

3-(1-Methylethoxy)-4-nitrophenol

[0319]

HO

NO,

Me O

b

20 Me
[0320]

To a solution of 4-fluoro-2-(l-methylethoxy)-1-
nitrobépzéne (20.34 g) in dimethylsulfoxide (150 mL) was added
20% aqueous sodium hydroxide solution (68 mL) at room

25 temperature and the miXture was stirred at 60°C for 3 h. The
mixture was cooled to room temperature and 6M hydrochloric

acid (50 mL) was added to the mixture. The mixture was
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yl met hoxy) -IHindol e-2-carboxam de (250 ng) was dissolved in N
, N-di nret hyl formam de (5 nlL) , cyanuric chloride (311 ng) was added under

i ce-cool iwe.20@sgBe m xture was stirred for 1 hr. Vatepciap@eeedd o0 the
reaction solution, and the m xture was subjected to _extraction with ethyl

acetate. TREGAGARACVHE)ePtEs FERTRIE Wit I dCed WErNE2SdIREESSyer
magnesi um sylhakgrubht L8796 n@hdy coneentdatedidnden seduged PEessUrey The
obt ai ned crude product was subjected to silica gel colum chronatography
(et hyl acetatde cohegahealied. Jhhe 1B YDiavalidnmwasatsiod)idid igidveithehekahe

compound (240 el d. 9 it ol jd- ,N& 445 ( . [%2 1
Ref erence ééaﬁ%%& %égE?h%ﬁgégiégééﬁ%ﬁw%{;%%-5Utyﬁ°(pﬁ5nﬁlygggPVI © lé‘
ot e, car oy o At TR ot oo Fp s (o
- i ndol e-2- car box e m xture of ethyl 7-hydroxy-5- -
(nethylsul@o&yﬁf)phéngéyflﬂdF@ ékkﬂéi%ﬂc%#%o?@hapé=1§: 'g?;5lﬂz{'[@i5%ert
-butyl (phenwl,) asi byk] 2 oxyapy opAe2-0lu (34,9 ¥ 9.118k)-

(azodi carbonyl ) di pi peridine (3.1 g ) , tributyl phosphine (3.1 nL) and

t et rahydr oflGB8A1(20 m.) was stirred at 500C for 18 hr. The reaction

sol ution d |~ 0 roomtenperature, and the precipitated
mhite'solr%éﬁgggﬂﬁﬁt%%%%gggféfThe filtrate was concentrated, and the

resi due :nag-438bj(éevethybetshdxwa 4geli oaphanody]edat ogr aphy (et hyl acetate
- hexane=0 : 10 volune, ratio) to give the title conmpound (2.4 ¢

to 30.70,
yi el d 57@6(5§95H98Pgﬂﬁ%y%}ﬁyr B72 (M) . [0294] Reference Exanple 22

[0322]
| N o
| S
MeOZS F \Q\Noz
Me\T/O
Me
[0323]
15 A mixture of 3-(l-methylethoxy)-4-nitrophenol (27.3 q),

cesium carbonate (90.4 g), 2-bromo-5-(methylsulfonyl)pyridine
(32.7 g) and N,N-dimethylformamide (250 mL) was stirred at
100°C for 4 h. The mixture was concentrated under reduced
pressure and water was added to the residue. The resulting
20 brown suspension was filtered to collect a brown solid. The
solid was washed with ethanol-hexane to give the title
compound (38.82 g, 79%) as a brownish-yellow solid. MS 353
(MH') . >
[0324]
25.Reference example 32
2-(1-Methylethoxy)-4-{[5- (methylsulfonyl)pyridin-2-
yl]oxylaniline

- . [0325]
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{ [Di-tert -butyl (phenyl) silyl] oxy}-I-nethylethoxy) -5- [4-
| sul f onyl) phenoxy] -1 Hindole-2-carboxylic acid [0295] [0296] Ethyl
[ dvotesdrbessy! (phenyl) silyl] oxy}-Inmethyl et hoxyrrrPaoobdsieas
ytsul f onyl) phenoxy] -l Hindol e-2- carboxylate (2.4 g ) was dissol ved
in a mxed solve e hydrofuran (10 nL)-ethanol (10 ni) , | M aqueous
sodiunlhydroxid sSTuti m.) was added, and the m xture wasstirred at
500C for ueo um hydr oxi de solution (1 nL) was added to the
reaction sg?éﬁlon and thd mi Xfare was stirred at 50C for 40 nin. |M
Aqueous sodlun1hydro%m e lution (1 nmL) was added again, and the m xture
was further stirred at JO0C for 30 mn. The reaction solution was al |l owed
to cool to roomtenperaMare, and concentrated under reduced pressure. Water
was added §3égf resi due, and the m xture was neutralized with I M
hydrochl ori d, and subjected to extraction wth ethyl acetate. The
organi c |ayer wag maghese Wi p-spd-unahRed inicR@oxdy Ledn9¥ ebpABASLS| L
sulfate, filtrated, and concentrated undér reduced pressure to give the
title conpdmﬁdhyksgléonyyiRﬂtﬂ@%ﬂ@ B9 -8%ale- Fegnarerpghoud3sotl d. M5 644
(MH) . e I [ e b I n |']
oxy) - | _net EZ}et h J’:}ffi‘&g Jr:% anp., ﬁe%% t(h] (i);%ylfﬂ)wto Fnhg) H{n)ﬂ whPBENY 1 do Sty
-IH-|ndo|ewascatbﬁxaﬁ1de $@29&br[GZQQ]TﬁenmxkuueeO&ag f{2edrdditHmiighbut yl

SFEEP%LL|ZI|¥£Le Xé thetpyletq9X¥%s con ent&n%tQYun gloggd&cghenoxy]

pressure. Water and brine were added to the residue. The

2-
hy
-{
h

7-
(met
7-(2
(et

mixture was extracted with ethyl acetate. The organic layer
10 was dried over magnesium sulfate, filtered and concentrated.
The residual solid was washed with diethyl ether-hexane to
give the title compound (32 g, 88%) as a brownish solid. MS
323 (MHY). |
[0327]
15 Reference example 33 ‘
Ethyl 2—{[2—(1—methylethoxy)—4—{[5-(ﬁethylsulfonyl)pyridin—2—
yl]oxylphenyl]lhydrazono}propanoate

[0328]
N o}
T
= N CO,Et
MeO,S N Y
Me O Me
Me
20 [0329]

To a stirring suspension of 2-(l-methylethoxy)-4-{[5-
(methylsulfon?l)pyridin—Z—yl]oxy}aniline (32 g) in a mixture
of acetonitrile (50 mL) and ethanol (100 mL) was added a
concentrated hydrochloric acid (30 mL) at 0°C. After cooling to
25 -5°C, a solution of sodium nitrite (8.2 g) in water (25 mL) was
added dropwise to the mixture with keeping the temperature

below 0°C. The mixture was stirred at -10 to -5°C for 30 min.
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carboxylic acid (2.0 g ) , 1- [3- (dinethylamno) propyl-
et hyl carbodi i m de hydrochloride (1.19 g ) , 1- hydroxybenzotri azol e

anmoni umwglztmg(/ﬁggimng) and N , Ndi et hyl f or mam de (20 nmLpciap2@biosied at
room tenperature for hr. The reaction solution was allowed_tg cool to

room t enperatuféXt4rg Eﬁﬁc%ﬂfi?ﬁt’éﬂ i fRfetC Hsd Rle @ Hds <GFELRVAT T was added

to the resicgddButandatbe (b xy URE) wﬂgoeégyfﬂmfﬁydﬁax%@queehonzwﬁ5& et hyl
acetate. The organic | ayer was ed successSively with agqueous citric acid

sol uti on, wahenoandsafumbi ednbrwa’eer dt 14U mveratragitedicum3d4Cf aver 801 méned,
and concen% aLe ed nger reduce 84%{] r§ gge obta ed crude gr oduct_was
subj ected 0§l Pca el colu FatOyr ﬁyr?@l’l im%c%?f%ﬁ% hERHEYST : 70
- 70: 30, svekenéiiatre) to give the 111ttllee ccomeomad acl a3wel orghgkds69%. as
an orange 'I.ﬂ/ligAB (MH). [0300] Reference Exanple 24 Ethyl [2- ({7-
(benzy|oxy§3-‘]S 8341 AMH et hyl sul fonyl ) phenoxy] -1Hindol - 2-yl }carbonyl)
hydrazi no] [0g30) acetate [0301] [0302] A solution of hydrazine nonohydrate
(0.1 nL) in ethanol (2 m_ia was added dropwi se to a solution of diethyl

oxal ate (ORSLREPNFA @%Wﬁlﬁ ¢ €2 nL) under ice-cooling. The reaction mxture

was concen d n S t I m xture of
7- (benzyl gf%%’? %u ?%6 ﬁg%lﬁg)lqs%(fo%;{% pﬁlgﬁoﬁ%l}f%}ﬁ&g?hg CQ? boxylic
acid (450 ng)oxyl-lH3inddiee?hydameno)gireopyl - 3- et hyl car bodi i m de

hydr ochl Ol‘lg 03 ng) , 1-hydroxybenzotriazole (284 ng) and N
, Ndi rrethylf de (20 m.) was stirred at roomtenperature for

' o
D
MeO,S Z N
Me (0]
h

Me
[0332]

The orange solid obtained in Reference example 33 was

15 dissolved in toluene (180 mL) and the solution was refluxed
for 2 h with azeotropic removal of water. p-Toluenesulfonic
acid monochydrate (37 g) was refluxed in toluene (200 mL) for 2
h with azeotropic removal of Water, and the mixture was cooled
to 90°C. The toluene solution prepared above was added to the

20 mixture. The mixture was stirred at 90°C for 1 h..After cooling
to room temperature, saturated aqueous sodium hydregen
carbonate solution was added to the mixture. The mixture was
extracted with ethyl acetate. The organic layer was washed
with saturated brine;.dried over magnesium sulfate, filtered

25 and concentrated.  The residue was purified by basic silica gel
column chromatography (ethyl acetate/hexane=30/70 to 60/40,
volume ratio) to give the title compound (10.7 g, 26% from
reference example 33) as a yellow amorphous solid. MS 419 (MH").
[0333] '

30 Reference example 35
5-[3-(Benzyloxy)-4-nitrophenoxy]-2- (methylsulfonyl)pyridine
[0334] ‘
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30 min, the previous-obtained white solid was added, and the m xture was
stirred at roomtenperature for 2 hr. Water was added to the reaction

sol uti on,wangdod/fass781 Xt ure was subjected to extraction wpglh,pidayhsaset ate.
The organic | ayer wag, washed with saturated brine, dried over nmagnesi um

sulfate,. filtr th\ an ncentrated under reduced pressure. The obtai ned
crude produmé ubj to silica gel columm chromat ography (ethyl
acetate hexaﬁ% 2¥: 80 -T90NPe, vol une ratio) to give thetitle conpound
(420 ngy, yiel ® 83% as orange oil. M5 552 (MH#). [0303] Reference
exanple 25 Ethyl 7- (1{methylethoxy) -5- [4- (nmethylsulfonyl) phenoxy]

-1 H ndol e- 2-car boxyl [ 0304] [0305] A m xture of ethyl 7-hydroxy-5- [4-
(et hyl sul fonyl) phe -1 Hi ndol e- 2-carboxylate (2.0 g ),
trlbutylpho(Phlne (2.6°n) , 1,1 "'- (azodicarbonyl) dipiperidine (2.69 g )
, 2-propan I3@§ 81 nL) and tetrahydrofuran (50 mL) was stirred at 700C for

5.5 h . Further”@rﬁleﬁkQuéfl@h@§@@i§§b§§5jhlﬁﬂu&yyill nitkobenzene (21.0
(azodi carbonyl ) dipiperidine ( were added to the mxture. After

stirring atg)z0®c methzlﬁulf©helhpermEﬁv@ﬁpb06Wbd 90 @0c @@daaSpumC|p|tate
was renoye r he firltrat oncent the re5|due
¥|e§ k% ?l% ﬁ & é&ﬁ%vﬁgifb a1 h%ﬁ%@

was puri aS| gel col tm onat ograp

acet at e/ he)s&rlQrb/d98tt90’4@/M 5 H eldowe@nbytsisbPecargel1 o Ufmle reaction
chr omat.ogr aph eth acetate/hexgne I/99 to 35/65, volune ratlo) to give
bR

the title §YNGENtBANGI ANG Wi B ESs PESIELAIONBI418 (M) .

between ethyl acetate and aqueous citric acid. The organic
layer was washed successively with water and brine, dried

10 (MgSQ4), filtered, and concentrated to give light yellow
crystals, Which were washed with ethyl acetate-hexane to give
the title compound (28.0 g, 82%) as pale yellow crystals. MS
401 (MH").

' [0336]

15 Reference example 36
2—(Benzyloxy)—4—{[6—(methylsulfonyl)pyridin—3—yl]oxy}aniline
[0337]

o | N
Meg N7 NH,
0

[0338] _

20 A mixture of 5—[3—(benzyloxy)—4—nitrophenoxy1—2—
(methylsulfonyl)pyridine (28.0 g), calcium chloride (0.78 qg),
iron (powder, 19.0 g), ethanol (500 mL) and water (110 mL) was
refluxed for 5 h. The mixture was cooled to 40°C and filtered
through a celite pad. The filtrate was concentrated in vacuo

25 to remove ethanol. The residue was partitioned between ethyl
acetate and brine. The organic layer was washed with brine,

dried (MgSO,), filtered, and concentrated in vacuo. The ¢
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[0306] Reference exanple 26 7- (1-Methylethoxy) -5- [4- (nmethylsulfonyl)
phenoxy] -I|Hindole-2- carboxylic acid [0307][0308] Ethyl 7-

(1- et hylwohoowyipss3- [ 4- (net hyl sul fonyl) phenoxy] - PCT/JP2009/057625

| Hi ndol e- 2-carboxyl ate (1,87 s, dissalved in a mxture o f

ot anyclr of SEAHUCoUR Bt SUbhET o8 Fh LA o ST P ARo0S CBBHi urm
hydroxi de sekukienhéQand)=wasl Adgedited Adtg J1 i@ veAlther tstier EogpoatindC0C

for 1 h, the mxture was concentrated under reduced pressure and the
resi due wad?@8i-8s8 velOFh it BkINTHE I GRS Gads -c 851 8d Lt sMBOG and I M

hydrochlorq@3ggpd (10 m.) was added. The resulting white suspension was
filtered to collTect a white precipitate. The precipitate was di ssolved in

et hyl acet &éecandcehexampleidh was dried over magnesiumsulfate, filtered,

and concentrated t itve the title compound (1.81 , 10099 a,s a white
amor phous %6??590N$§9§§6(T?ﬁﬁy%sQl%ﬁﬁggFwﬁépépgﬁ6¥qéfﬁ¥gpé%§°% 7-

(1- Met hyl etftbexg) -5- [4- (nmethylsul fonyl) phenoxy] -IHindole-2-

car boxam de [ 0310 [Q§11] A mxture o f 7- (1-nethyl ethoxy) -5- [4-

(et hyl sul fonyl | Hi ndol e- 2-carboxylic acid (1.8 g ) ,

N-ethyl-N - (3ldi nopropyl ) carbodiimde hydrochloride (1.77 g ) ,
1- hydr oxyb#e8trirazol e (¥ 24Ng. ) and N ,N - dinmethylformam de (45 nlL) was
stirred at 500C for 25 mion. The m xture was cooled to roomtenperature, and
28@6aqueou§@gH9Tiun1hydroxide solution (1.3 mM) was added to the m xture

10 To a solution of 2-(benzyloxy)-4-{[6-
(methylsulfonyl)pyridin-3-yl]loxylaniline (26 g) in a mixture
of tetrahydrofuran (200 mL) and methanol (50 mL) was added
palladium on carbon (5 g, 10 wt%, Wet), and the mixture was
stirred at room temperature for 5 h under hydrogen atmosphere.

15 The mixture was filtered to remove the catalyst and the
filtrate was concentrated under reduced pressure. The residual
0il was solidified with diethyl ether, and the solid was
washed with ethyl acetate-diethyl ether to give ﬁhe title
compound (17.28 g, 88%) as a grayish solid. MS 281 (MHY).

20 [0342]

Reference example 38
Ethyl 2-[(2-hydroxy-4-{[6-(methylsulfonyl)pyridin-3-
ylloxyl}phenyl)hhydrazono]propanoate

[0343]
_N._ _CO,Et
MeO,5~ NF N *br/ 2
25 OH Me
[0344]

To a stirring suspension of 2-amino-5-{[6-
(methylsulfonyl)pyridin-3-yl]oxy}phenol (17.28Ag) in ethanol
(150 mL) was added concentrated hydrochloric acid (13.6 mL) at

30 0°C. After cooling to -5°C, a solution of sodium nitrite (5.1

g) in water (20 mL) was added dropwise to the mixture with
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at roomtenperature. After stirring at roomtenperature for 16 h , water
was added to the m xture. The m xture was extracted with ethyl acetate. The
organi ¢ l\gpebhod@sssashed with saturated brine, dried overr/yR8e6sdis
sulfate, filtered and concentrated. The residue was purified by silica gel
col um chr 6RePéHBaphy [erRGTatiers dvelIrexane=20n80omistune/ ¥as valt imeed atti o)

[0392] “Rof 67 nce: Bk amile o8 (LSt hy (A nasy - 62 L rathy Te T T )

phenoxy] -QHmehdMﬂe3ioXQhub®mﬂa?@n}?éBp?@m3£:§@3s4pmrg¥d§§afge5@25é;ozén]de
hyl on - i

(700 ) | Hhr &1 PAny BTGP n a0 ) WL “aieq 1L avEEN=E TalgBRt 739 )

and the g atdee wWBsSrsihgred a80wOFeH g0 A@niM MM Hb@r@tﬁléwfbV§éad (110
concentrated under reduced ressure. The residue was purified by SI | i ca gel

col urm chr Bhat B§F apAFet et Pyt Radet Et & 9ve diite PGAFE TE0 56/ S6LT6FE/EEERi 0) to

give the titheiconpoynd. (Bsd aygarlﬂp%aﬁa% 2kChiQWeAMRE RROYS t 80kt dy M5 405
(M) . [0315] "Reference exanpl e 29 4-Fl'uoro-2- (1-nethylethoxy)

- 1-ni t r obeRZene, [ 0831i6fiACKEXt BaeneFi8mf Pubfate, nfitophediokngo¢oncgnyratexd.

|0d0prppan?8839§E 439a1 50P0 33 d§%ﬁﬂ%§%§f%ﬂ%§?@ﬁ%@h@+he%h%@dtg Hlj oty

f or mam de vvassure € mXture”was
concent tat edtliadesmpednd e pressur&’ Bndswvat @rowasd sh-yellow solid. MS
394" (MH') . '

[0345]

Reference example 39
Ethyl 2-[(2-[ (methylsulfonyl)oxy]-4-{[6-

15 (methylsulfonyl)pyridin-3-yl]oxy}phenyl)hydrazono]propanoate
[0346]

MeO,S \I/

[0347]
To a solution of ethyl 2-[(2-hydroxy-4-{[6-

20 (methylsulfonyl)pyridin-3-yl]oxy}phenyl)hydrazono]propanoate
(21.1 g) in pyridine (220 mL) was added methanesulfonyl
chloride (5.0 mL) at 0°C. The mixture was stirred at 0°C for 2
h, and then at room temperature for 16 h. The mixture was
cooled to 0°C, and methanesulfonyl chloride (5.0 mL) was added

25 to the mixture again. After stirring at room temperature for 2
h, water was added to the mixture. The mixture was extracted
with ethyl acetate. The organic layer was washed successively
with 1M hydrochloric acid,‘water, saturated aqueous sodium

- hydrogen carbonate solution and saturated brine, dried over

.30 magnesium sulfatg, filtered and concentrated. The residual oil
was solidified with ethyl acetate-diethyl ether, and the
resulting solid was washed with diethyl ether to give the
title compbund (20.0 g, 79%) as a pale yellow solid. MS 472
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added to the residue. The m xture was extracted with ethyl acetate. The
organic | ayer was washed with saturated brine, dried over nmagnesi um

sul fate, Wwol2vewess7and concentrat ed. The resi due was pur ipCirge2doyoirass c
silica gel Lurm chromat ography (et hyl acetate/ hexane=0/100 to 30/ 70,

vol une rati@21 to give the title conpound (75.4 g , 65% as a yellowoil. 1H
NMR (CDCl 3)od48142 (6H, d , J = 6.0 Hz), 4.63 (IH spt, J =6.1 Hz),
6.64-6.73 (IH m), 6.76 (IH dd, J = 10.6, 2.5 Hz), 7.88 (IH, dd, J = 9.0,
6.0 Hz). [OSfsrererepidaBRlexsipl e 30 3- (1- Met hyl et hoxy) -4-nitrophenol

[0319] [03 0-a ' -1 ro-2- - ‘ sl e o
nit r'obenzeﬁg}?go?3£%Igé?$%%&d?n%r§¥}y)l As%}ﬂf 83;%&e&%ﬁ%%%ﬁﬁgﬁggégér%%aaueous
sodi um hydydx pdg} sbHui ndnl€-68-cAd)batyraomm t enperat ure and the m xture was
stirred at [@ggg for 3 h . The mixture was cooled to roomtenperature and 6M
hydr ochl ori i]d (50 m.) was added to the m xture. The m xture

aggoasi um sul fate, filtered and concentrat ed.

wasextracted w tihnetbyl

saturated bringy diied

The resi dugle et s sokgATN ed with hexane to give the title conpound
I

acet.ate. The organic | ayer was washed with

(14.94 g , 7%0/() as a yelé cs)stoIid. 1H NWR (CDCI3) d 1.41 (6H, d, J =6.1
Hz), 4.61 (IH, spt, =9 Hz), 5.54 (IH, brs) , 6.40 (IH dd, J = 8.9,
2.5 Hz), 6.8350IH, d, J =27 Hz), 7.87 (IH d, J =9.1 Hz). [0321]

Ref erence exanplﬁéggagé &f%oéﬂéwﬁiﬂy'ﬁkp%ﬁx)wé%'2&%28p98”8§¥£h7§'reagent
10 (19 g) at 80°C. After stirring at 80°C for 20 min, toluene (200
mL) was ‘added. Ethyl 2-[(2-[ (methylsulfonyl)oxy]-4-{[6-
(methylsulfonyl)pyridin—3—yl]oxy}phenyl)hydrazono]propanoate
(19 g) was added to the mixture in 3 portions. The mixture was
stirred at 80°C for 40 min and cooled to room temperature.

- 15 Water and sodium hydrogen carbonate were added, and the
mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over magnesium sulfate,
filtered and coﬁcentrated. The residue was purified by silica
gel column chromatography (ethyl acetate/hexane=5/95 to 50;50,

20 volume ratio) to give the title compound (7.8 g, 43%) as a
pale yellow amorphous solid. MS 455 (MH").
[0351]
Reference example 41
7-Hydroxy-5-{[6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-indole-2-

25 carboxylic acid

[0352]
o
N
N| N—coH
Me0,s” NF N
OH
[0353]

Ethyl 7-[(methylsulfonyl)oxy]-5-{[6-
30 (methylsulfonyl)pyridin—3—yl]oxy}—lH—indole—Z—carboxylate

(1.56 g) was dissolved in a mixture of tetrahydrofuran (10 mL)
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(et hyl sul fonyl) pyridine [0322] [0323] A m xture of 3- (1-nethylethoxy)
-4-nitrophenol (27.3 g ) , cesiumcarbonate (90.4 g ) , 2-brono-5-

(et hyl subHoayslaseyri di ne (32 7 g ) and N, N-di net hyl f or wewses00/85@297L) was
stirred at 1000C for_4 m xture was concentrated under reduce

pressure aR@MELBA R4S ( %@Id@d toAﬁfélq’téscirHlPef PATESSEM PYAGOBFE%N (823 pensi on
was filtergdgtg)coll @Q%cteﬁe L0} Saldd o d 3% écge‘é‘@?.x\_?g%geg’g“g&@. The

et hanol - hexane to gi ve € compoun
br owni sh- yaiikgWrsovad. aM@S3 {avrmyrm [mzqomeﬁe@eﬁeeue%aﬁpdes@rzed

(1-Methyle X n4- [ yr ylanili

[ 0325] [ 032 FQAX%’H b The L ’ém%%(% r?e”t% Qoéyﬁlngi%m %F‘%%%én%reTsu%e

(et hyl sal fapybkpspyne divae (BB ey )in Majjerp(awdierlM( Bgzdgo):hlof:ad: cad:%m 800G
chl ori de . , _ethanol (40Q nl), and wat was stirred. at

for 3 h .(%Hg ﬁf&tﬁ? ded ‘% qe%f%%% o "’i x&Héiet Hest F¥tFateshas
concentrat gadtHNdehyl edusesk Or el qaMter /R4 RhisNgaWBEE Added to the

resi due. The m xture was extracted vvlth et hyl acetate. The organic |ayer

was dried §@§Prﬁr§9ﬂe@¥%ﬁh¢smhfm<e oYY MANE A cvAacener afedtemee ardi dual
foggg@ vas waabed. phl b d f%@y*%%ggl ﬁ%%e[%%z ]a\gﬁehhal%t&fem?%@ﬁeé 329
10 to give the title compound (0.93 g, 81%) as a pale orange
solid. MS 349 (MHY).
[0354]
Reference example 42

Methyl 7-hydroxy-5-{[6-(methylsulfonyl)pyridin-3-yl]oxy}-1H-

15 indole-2-carboxylate

[0355]
o
R
Nl _ \ COzMe
MeO,S N
OH
[(0356]

To a solution of 7-hydroxy-5-{[6-(methylsulfonyl)pyridin-

20 3-yl]oxyl}-1lH-indole-2-carboxylic acid (4.7 g) in a mixture of
methanol (30 mL) and toluene (90 mL) was added dropwise 2M
trimethylsilyldiazomethane diethyl efher solution (7.4 mlL) at
0°C. The mixture was stirred at 0°C for 30 min, and 2M
trimethylsilyldiazomethane diethyl ether solution (3.7 mL) was

25 added dropwise to the mixture. After stirring at 0°C for 30 min,
1M hydrochloric acid (2 mL) was added to the mixture to quench
the reaction. Water was added to the mixture and the mixture
was extracted with ethyl acetate. The organic layer was washed
with saturated brine, dried over magnesium sulfate, filtered

30 and concentrated. The residual yellow oil was solidified with
ethyl acetate-diethyl ether. The resulting solid was washed
with diethyl ether to give the title compound (3.6 g, 74%) as
a pale orange solid. MS 363 (MHY).
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Ref erence exanple 33 Ethyl 2-{ [2- (1-nethylethoxy) -4-{ [5-

(met hyl sul fonyl) pyridin-2- yl] oxyl phenyl] hydrazono}propanoate [0328 ]
[032 9 ] wWe 28093i2k¢731 Ng suspension of 2- (1-methyl et hoxypctApr200b857625
(nmethyl'sul fo L? pyridin-2-yl] oxy}aniline (32 g ) in a m xture of
acetonitril%ﬂ%%d m.) and ethanol (100 nL) was added a concentrated

hydrochl or ige fGicthce3@xBkp1at 460C . After cooling to -50C, a solution of
sodiumnitrite (8.2 In water (25 nL) was added dropwi se to the m xture

g g .
wi th keepi gty t%ﬂﬁéi‘@?iﬂré‘béﬁo@m@ﬂ@lsq'h@frﬁk)tw@dﬂas%mlﬂloei&}atlH-lo to
-50C for 3 1.7..The m s added to a m xture of ethyl 2-nethyl-3-
oxobutanoagé f%f.? ﬁg%é%ggg?ggsiun1hydroxide (85% 26 g ) , ethanol (140
m.) and wat@358140 nL) at -40 to -300C over 30 min. After stirring at -38C

for I'h, the resul{ing orange suspension was filtered to give the title
conmpound as a Eﬁzizfang -EE;.CF%§ 434 (MH). [0330] Reference exanple 34
_{ -

Et hyl 7- ( ;gg tho , (met hyl sul f onyl) pyridin-2-

yl ] oxy} -1 H-1 idol e- 2- car doxyHat e [0331] [0332] The orange solid obtained in
Ref erence exanpl e 33 & di ssolved in toluene (180 nL) and the sol ution was
refl uxed fq@3% h W th azeotropic renoval of water. p-Toluenesulfonic acid
nonohydr at e (3? g ) was refluxed in toluene (200 m.) for 2 h with
azeotropi c renoviketblylwateydraxg-%-hel 6n ftatrhey Masl fwoolledytrd dAAE3-Fheokpl vene

sol ution Pry -%%%%1%99Y2a¥€8x999§§ Ef.ffga was dissolved in a mixture of

10 ethyl acetate (20 mL) and methanol (5 mL). The mixture was
cooled to 0°C, and 2M trimethylsilyldiazomethane diethyl ether
solution (2 mL) was added dropwise to the mixture. The mixture
was stirred at 0°C for 30 min, and then 2M
trimethylsilyldiazomethane diethyl ether solution (0.5 mL) was

15 added dropwise to the mixture again. After stirring at 0°C for
30 min, IM hydrochloric acid (1 mL) was added to the mixture
to quench the reaction. Water was added to the mixture and the
mixture was extracted with ethyl acetate. The organic layer
was waShed successively with saturated aqueous sodium hydrogen

20 carbonate solution and saturatedlbrine, dried over magnesium
sulfate, filtered and concentrated. The residual ocil was
solidified with diethyl ether to give the title compound (0.99
g, 88%) as a pale orangé solid. MS 377 (MHY).
[0360]

25 Reference example 44
7—Methoxy—5—{[6—(methylsulfbnyl)pyridin—3—yl]oxy}—lH—indole—2—

carboxylic acid

[0361]
o
A
_ w N CO,H
Me0,S Z N
' Me/o ’
30 [0362]

Methyl 7-methoxy-5-{[6-(methylsulfonyl)pyridin-3-yl]loxy}-
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m xture. The mi xture was stirred at 900C for 1 h . After cooling to room
tenperature, saturated aqueous sodi um hydrogen carbonate sol uti on was added

to the mwpuh@/23fe M xture was extracted with ethyl acegglp0d0s68y ganic
| ayer was washed with saturated brine, dried over magnesi um sulfate,

filtered and ¢BACLRTFaFRBEPOTHER FRs| Yudd s WaF idiiseq BPdhasi @ BikFeae gof
col um chr@@%&gayaeexfuﬁﬁhﬂo %@)t aér?d hexanez30/ (19 te.) GOﬁﬁloAqM@BHEE ratio)

to give the title conpound , 26%fromreference exanple 33) as a
yel | ow anoFphous Bpfrdxids SSLQQUL%M-H) 5[@@33]W3Refa@ld@dcenéxahpl Bigbube §3s

B I 4 t | sul, f d 0334][0335] A
Gintare of S5itemunsSPRaRs Wy it ) ter Pobnobnae P Ao Segiy vt !
(et hyl sal fcedybwyprdsauﬁe ol T{d 4 dls PHye amk pdtsaedived car hapatke (aﬂa Mg ) in
N, N- di rreth Iforgg de (130 m%%&e%tlr at, 900C for 5 h and then at 60C

for 15 h . DMYAEC ef%ana%%wﬁ &Fé‘&uéﬁd the méZrbae Vas

partitionedxbebween fify|caset aldaid aqq)%o‘é‘-ig%htl'b' qa%hsdwalh@agﬁg@m c
| ayer was washed successively with water and brine, dried SO

filtered, #HhBhceatendkeadderine gidelied g?ﬁery@algmséwlsﬁaﬂiatﬂhl éhliered washed
AN oLy SRECLILECHeNANgn |, 01 MALLIE L o OMROUR (20,0 0oa 8P 08 ©
(Benzyl oxyyit4- digbhyl netinyt std faimd )theyrdidile dopbpuaxdy)antl gneopo8373
[0338] a pale yellow solid. MS 363 (MHY).

[0363]

Reference example 45

7—Methoxy—5—{[6—(mefhylsulfonyl)pyridin—3—yl]oky}—leindole—2—

15 carboxamide

[0364]
o
X _
N| : N\ CONH,
MeO,S Z N
Me/O
[0365]

A mixture of 7—methoxy—5—{[6—(methylsulfonyl)pyridin—3—
20 ylloxyl-1lH-indole-2-carboxylic acid (0.9 g), N-ethyl-N’-(3-
dimethylaminopropyl)carbodiimide hydrochloride (0.95 g), 1-
hydroxybenzotriazole (0.67 g) and N,N-dimethylformamide (15
mL) was stirred at 50°C . for 20 min. The mixture was cooled to
room temperature, and 10% aqueous ammonium hydroxide solution
25 (2 mL) was added to the mixture. After stlrrlng at room
temperature for 2 h, the mlxture was concentrated under
reduced pressure. Water was added to the residue and the
resulting yellow suspension was filtered to give the title
compound (0.66 g, 74%) as a yellow solid. MS 362 (MH").
30 [0366] |
Reference example 46

7-Methoxy-5-{[6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-indole-2~
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A mxture o f 5- [3- (benzyloxy) -4-nitrophenoxy] -2- (nethylsulfonyl)
pyridine (28.0 g ) , calciumchloride (0.78 g ) , iron (powder, 19.0 g ) ,
et hanol (§8Q0dlzsg73and water (110 nlL) was refluxed for pchaprbies7grsxt ure
was cooled to 400C and filtered through a celite pad. The filtrate was
concent r at 68*PRTPAEEBLES renove et hanol. The residue was partitioned

bet ween etgpb cagetate and brine. The organic layer was washed with brine,
dried (MgSO 4 )", filtered, and concentrated in vacuo. The cresi due was
purified by silica gel c-ronatography (ethyl acetate :hexane = 2:1, vol une
ratio) to give 26.0 g , 100% as light brown crystals.
M5 371 (M) efce exanple 37 2- Am no-5-{ [6- (nethylsulfonyl)
pyri di n- 3- Vﬂfs phenol [0840] [0341] To a solution of 2- (benzyl oxy)
-4-{ [6- (nethylsul fopytP pyridin-3-yl] oxy}aniline (26 g ) in a mixture of
tetrahydrofuran (200 nmL) and nmethanol (50 nL) was added pal | adi um on car bon
(5 g, g@%ggyvet) and the m xture was stirred at roomtenperature for 5
h under rogen atnosphere. The mixture was filtered to renove the
catalystSand t heTei &t patet e @%ﬁbﬁ%ﬂﬂﬁ?@dfhﬁdér m@@b&éaubeBSh}Eyrﬂ@en-
resi dual okl diet r, a e hed
wth ethylb §Z?d|gt%ﬁfg her bo%%%%#%h %tFFI c%ﬁpgég A?X@?igﬁ@E, 88%
as a grayi smseoﬂnL;d wdS Qca}decﬁ l\ZL-éh)essc[rﬂ?sdf?deala@fn&rance9eganphﬁd38h5t hyl 2-

2- hydr oxy- 4- 6- (nethyl sul f onyl r|d|n 3- (0)4 henyl h drazono
Lﬁopa%oate%lXtéré waé stlg}ed at g ) %%r . Tegrahydgg ééany ) y mL) ]

and Lawesson’s reagent (0.42 g) were added to the mixture.

10 After stirring at 50°C for 13 h, the mixture was concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate/hexéne=20/80 to 100/0,
volume ratio) to give the title compound (0.68 g, 99%) as a
yellow amorphous solid. MS 378 (MH").

15 [0369]

Reference example 47

Methyl 7-[2-methoxy-1-(methoxymethyl)ethoxy]-5-{[6-
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indole-2-carboxylate
[0370]

o}
Maf/j]’A

20 MeO
[0371]

A mixture of ethyl 7-hydroxy-5-[4-
- {methylsulfonyl)phenoxy] -1H-indole-2-carboxylate (1.2 g),
tributylphosphine (1.6 mL), 1,1’-(azodicarbonyl)dipiperidine
25 (1.7 g), 1,3-dimethoxypropan-2-ol (0.8 g) and tetrahydrofuran
(20 mL) was stirred at 50°C for 13 h. Tributylphosphine (0.82
mL), 1,1’-(azodicarbonyl)dipiperidine (0.83 g) and 1,3-
dimethoxypropan-2-ol (0.4 g) were added to the ﬁixture again

and the mixture was stirred at 70°C for 5 h. Furthermore,
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[0343] [0344] To a stirring suspension of 2-am no-5-{ [6- (nethylsulfonyl)
pyridin-3-yl] oxy}phenol (17.28 g ) in ethanol (150 nmi) was added

concent r ayedody@sgshl ori c acid (13.6 nL) at 0C. After coeljjpshobessaPC , a
solution of sodiumnpitr]j n water (20 nmL) was _added dropw se to

he i xt ur ¢ WECHRABRPRGMhe | bnpiber chog o BHCE DI LA BUPE - RS
stirred at (11QQC ﬁoénaol@%lﬂ@ﬁdﬁﬁfﬁﬁadﬂ@&cﬂdd(@ 8t§ )2 st Uhgegf 6t hyl

2- et hyl - 3- oxobut anoat e (9 m.) , ‘potassium hydroxide (85% 14.2 g ) ,

et hanol (15@enmyxandewakéte(JﬁmnrmgnguatEUPCofoZSE hAf tke Bixtuieigvat - 300C
for 30 mn, ydrochl ar aC| 10 added to the m xture. The

ni xture was Oé’??/!ta g?eg%aﬁﬁf % &t 3F erﬂ'ﬁi SoPgahi ESTRYe? Mhs washed with
sat ur at ed lfullmeatdbnedTDaefllwteslm s:tdrfdﬁ.rﬂ;raf*déd aneld tapd reenaeat was ed.
The residual sal.i s, washed, with dieth et h ive the title conpound
(21.1 g , % gb%r%@xﬁ%hsjyjejr"?%v@es]olc? WS “Fﬁ%gfap["%ﬁfg]: DRt erence
exanpl e 39a'<5:'fe|ﬂﬁ|te2hfex£12e{=2(§/@@ hyd sad oy o 1008 redib) 6o GEBEhyhsulfony!)
pyridin-3-yl] oxy }phenyl cg/drazono] pr opanoat e [0346] [0347 ] To a

sol uti on ofFCBPRYRA2{1}f(2-%w -3R (a1 Qranest I%HlsuNfSoﬁﬁB) M¥Iri di n-3-yl]

oxy} phenyl ) Igy;?ﬁazono] propanoate (21.1 g ) in pyridine (220 nL) was added
nmet hanesulfony chloride (5.0 nL) at 00C . The m xture was stirred at 00C
for 2 hi¢g Redetrbepncatxamohe té&hperature for 16 h . The nixture was cooled to

00C . and gethanesul fonyl chior] de (2,9 1), 95 added

(methylsulfonyl)pyridin-3-yl]oxy}-1H-indole-2-carboxylic acid

[0373]
U =
. MeO,S N
MeO
15 [0374] -~

To a solution of methyl 7-[2-methoxy-1-
(methoxymethyl)ethoxy]-5-{[6- (methylsulfonyl)pyridin-3-
ylloxy}-1H-indole-2-carboxylate (1.79 g) in a mixture of
tetrahydrofuran (20 mL) and methanol (15 mL) was added 1M

20 aqueous sodium hydroxide solution (15 mL), and the mixture was
stirred at 50°C for 30 min. The mixture was concentrated under
reduced pressure and the residue was dissolved in water. The
mixture was washed with diethyl ether three times. The diethyl
ether layers were combined and extracted with water. The

25 aqueous laYers were combined and 1M hydrochloric acid (15 mL)
was added to the mixture. The resulting white suspension was )
filtered‘to give the title compound (1.02 g, 69%) as a pale
orange solid. MS 451 (MH").. '

[0375] |

30 Reference example 49

7-[2-Methoxy-1- (methoxymethyl)ethoxy]-5-{[6-
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to the mxture again. After stirring at roomtenperature for 2 h , water
was added to the m xture. The m xture was extracted with ethyl acetate. The

organic I@yyqbom%washed successively with I M hydrochl opicg/asiosos et er,

sat ur at ed ag}g %é(z %f gdr og ar bonate sol utjon and saturated brine,
dri ed over H&§HgsPY QEHYflé BTIEIRT o7 et AR TohdealsreacathexrBif8ual oi I
was solidiflpgdep th ethyl acetate-diethyl ether, and the resulting solid
was washed vvlth di ethyl ether to give the title conmpound (20.0 g , 79% as
a pale yell ow soli ) . [0348 ] Reference exanple 40 Ethyl 7-

[ (et hyl sul fonyP‘) y] 0- coRgt hyl sul fonyl) pyridin-3- yl]

oxy}-1 Hinda boxyl_ztey 034'92] Met hane sul fonic acid (13 nL) was
added to Eat 02n s reagent |(19"g ) at 800C . After stirring at 800C for 20
mn, toluene (200ugd- 8 added. Ethyl 2- [(2- [(nmethylsul fonyl) oxy] -4-{
[6- (rethylsulfonyl) pyridin-3-yl] oxy }phenyl) hydrazono] propanoate (19 g
) was added to the maotture in 3 portions. The m xture was stirred at 80Q0C
for 40 mn and cooled to roomtenperature. Water and sodi um hydrogen
carbonate WE8d7ddded, and the nmixture was extracted with ethyl acetate. The

organi c lLayer wa h,sa$ L ?ﬁlﬁ& rin ri u _
sul fate, Lf| | ter e% anggggﬁ\é\%%tz aﬁ%tﬁ e 3}r)elm ueécqilv?/é( e(%gfll gggggf;l ?1 1:56

gel col um (oktoyasogtaphy) pgtt@in-&bﬁt]a]tceiyﬂe—)da-heaaloaé—aec5(ﬁb5@ylxzo| aoed
ggf:g? R% gg nggi)thtlgg ?”ﬁpupg élmetﬁblamfﬁ)propy g&goégkhgggannrphous

hydrochloride (868 mg), 1- hydroxybenzotrlazole (612 mg) and

N,N-dimethylformamide (20 mlL) was stirred at 50°C for 25 min.
10 The mixture was cooled to room temperature, and 10% ammonium
hydroxide solution (3 mL) was added to the mixture. After
stirring at room temperature for 2 days, the mixture was
concentrated under reduced pressure. Water was added to the
residue and the mixture was extracted with ethyl acetate. The
15 organic layer was washed successively with water and saturéted
brine, dried over magnesium sulfate, filtered and concentrated
to give the title compound (1.08 g, 100%) as an orange oil. MS
450 (MH'). |
[0378]
20 Reference example 50
7-[2-Methoxy-1- (methoxymethyl)ethoxy]-5-{[6~
(methylsulfonyl)pyridin-3-ylloxy}-1H-indole-2-carbothiocamide

[0379]

o

N7 X
| N—csn,
MeO,S Z N
o]
Meo/j/

MeO

25 [0380]

To a solution of 7-[2-methoxy-1-(methoxymethyl)ethoxy]-5-
{[6—(methylsulfonyl)pyridin-3—yl]oxy}—1H—indole—2—carboxamide
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Ref erence exanple 41 7-Hydroxy-5- {[6- (nethylsulfonyl) pyridin-3-yl] oxy}
-1 Hindol e-2- carboxylic acid [0352 ] [0353] Ethyl 7- [ (methylsulfonyl)
oxy] -5- Wb&ﬂﬂ%]ﬂmmyl sul fonyl) pyridin-3-yl] oxy }-I H- i rdolyez089/esmioxyl at e

1. 56 ¢ | f tetrah f 10 L d
éthanol (1§%ﬁ§)g Sigs%g f?gﬁp{ﬁE%ﬁﬁ%s&“ﬁﬁpﬂid%%&y 085%396 Sgn Sgapn wat er
(10 m) waseaddgd (0. Hhe) MiXx4 Uk %1)9Qﬁe wB@e SH e Jas oad |ﬂfffd45 in"i@r m

to roomtengerature and stlrred for 13 . he m xture was concentr at ed
under redudé@ PrESLLP ewa%%ora@%mmét%sﬂmegsm%@ednmﬁénranandmhe

hydr ochl or i.g cagi,d &%g g&}l§@§d$ﬁg%ﬁjf£éiy%rﬁdﬁﬁ%&ﬁ-cﬁ?@ﬁggééf%ﬁhggfurated

extracted wwth ethyl acetate or gani ayer was washe
brine, dsiddtbyéracagaes/uexaue+hl 0 fid t78/80,arndlocorceatial etdo Jhee

residual sqlid _was washed with diethyl  ether to give the t| le co nd
(0.93 g , 3&1‘% thtly 5%%0%?%8 "2619.9%8 370 (M%i}i.o“.’[ 6384P ﬁé?e?gﬁﬁa'
exanpl e 42vbetbygl (MEhydroxy-5-{ [6- (methyl sul fonyl) pyridin-3-yl] oxy
}-IHlndoIe- 2- carboxylate [ 0355] [0356] To a solution of 7-hydroxy-5-{ [6-
(nethylsulfBﬁ?Fi pyridin- 3-yl] oxy }-IHindole-2-carboxylic acid (4.7 g )
in a mxturgr@t-ABLhapohp(80s1L) and toluene (90 nl) was added dropwi se 2M

tr|nethyIS|IyId|azonEthane diethyl ether solution (7.4 nL) at OC. The
m xt ur e 108 -$8t (Bewz at oQPIC-4 ori BPpHenoxarid S2NMmethylsulfonyl) pyridine

[0382]

Wegel

[0383]
A mixture of 3-(benzyloxy)-4-nitrophenol (31.4 g), 2-

15 bromo-5- (methylsulfonyl)pyridine (30.3 g), cesium carbonate
(83.6 g) and N,N-dimethylformamide (300 mL) was stirred at
100°C for 3 h. The mixture was concentrated under reduced
pressure. Water was added to.the residue and the resulting
brown suspension was filtered to givé the title compound (45.6

20 g, 89%) as a yellow solid.

"M NMR (CDCl3) & 3.11 (3H, s), 5.22 (2H, s), 6.84 (1H, dd, J =
8.9, 2.5 Hz), 6.96 (1H, d, 0 = 2.3 Hz), 7.14 (1H, 4, J = 8.0
Hz), 7.33-7.48 (5H, m), 8.02 (1H, d, J = 9.1 Hz), 8.24 (1H, dd,
J =8.5 2.5 Hz), 8.68 (1H, d, J = 2.7 Hz).

25 [0384]

Reference example 52 _
2-(Benzyloxy)-4-{[5- (methylsulfonyl)pyridin-2-yl]oxylaniline
[0385]
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trimethyl silyldi azonet hane di ethyl ether solution (3.7 nL) was added

dropwi se to the m xture. After stirring at OC for 30 mn, | M hydrochloric
acid (2 ngp es28¢ided to the m xture to quench the reachepr008bheh230as
added to the m xturesand the mxture was extracted with ethyl acetate. The
organi c | ayer S she ith saturated brine, dried over magnesi um
sulfate, filte nd ‘copsentrated. The residual yellow oil was solidified
wi th ethyl Mekdt at e- di et | yl e her. The resulting solid was washed with
diethyl ether to give tHe title conpound (3.6 g , 74% as a pale orange
solid. M5 363 (M+).[0357 ] Reference exanple 43 Methyl 7-nmethoxy-5-{ [6-
(met hyl sul fonyl) pyrj -3-yl] oxy}-1H ndole- 2-carboxylate [0358] [0359]
Met hyl 7-hydr oxy-5- {I{ (et hyl sul fonyl) pyridin-3-yl] oxy}-

| H i ndol e-2-§§rlj)oxyl ate (1.1 g ) was dissolved in a mxture of ethyl
acetate (2(5 and met hanol (5 mL) . The m xture was cooled to 0C, and 2M
trinmethyl silyldi azaret hane, diet utsi-@n ded dropw se
to the mxture. The m xture vvasms/-!t(l rr &gﬂeﬁ@& 4 grltgf(%pﬁlb)ﬁ(ﬁgfldwhen 2M
trimet hyl si(lMgEbyasehtemaheo i leading Eharbd deuﬂﬂ@n PQWQGﬁLX3ha§ @Hded

dropw se,t 1 . agajn., Af ter rdqn ]
hydr ochl or?éagg}]@]'%l&fﬁ%@ Ll'zdée% to hlr?élom )%t@troeggg éﬁén‘g%c e 1r(§a(5:\i/lc |on
Vater was addedtiorédeatrisdour €oangd.Ehe. NTKE UL Exv@be 6Xd ¢ aftlatk Mid i retdtigh

acetate. The.o ni was washed successively th saturated aq eous
26a1 um hyQPEdeReoaP ol e SRt i S d e eeathr The. st S bysp [LH

magnesi um gHkf ahShed i $icsess BRd £ oNGeNtWA8d. cTRanHESI dHAl 4Ot hBSether
to give the title compound (46.31 g, 100%) as a brownish-
10 yellow solid. MS 371 (MH).
[0387]

Reference example 53

2-Amino-5-{ [5-(methylsulfonyl)pyridin-2-yl]oxy}phenol

[0388]
N o)
I =
MeO,S Z \Q\NHz
15 OH '
(038971

To a solution of 2-(benzyloxy)-4-{[5-
(methylsulfonyl)pyridin-2-yl]loxytaniline (46 g) in a mixture
of tetrahydrofuran (400 mL) and methanol (150 mL) was added

20 palladium on carbon (7 g, 10 weight %, wet), and the mixture
was stirred at room temperature for 15 h under hydrogen
atmosphere. The mixture was filtered to remove the catalyst
and the filtrate was concentrated. The residual solid was
washed with methanol-diethyl ether to give the title compound

25 (26.91 g, 84%) as a greenish-gray solid. MS 281'(MHU.

' (0390]

Reference example 54
Ethyl 2-[(2-hydroxy-4-{[5-(methylsulfonyl)pyridin-2-
ylloxylphenyl) hydrazono]propancate
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solidified wwth diethyl ether to give the title conpound (0.99 g , 88% as
a pale orange solid. Ms 377 (MH). [0360] Reference exanple 44

7- Met hoxywd2hod@ss76met hyl sul fonyl ) pyridin-3-yl] oxy}-!| cirglesnss2s
carboxylic acid [ 0362 ] Methyl 7-nethoxy-5-{ [6- (nethylsulfonyl)

pyri di n- 3- Y9394y} - | Hi ndol e- 2- carboxyl ate (0.99 g ) was dissolved in a

m xt ure of tetrahydrq;fur (10 nL) and net hanol (10 m.) . | M Aqueous sodi um

hydr oxi de sol ut||on 5 s added and the m xture was stirred at 500C for
45 mn. ThewI m wa tedt under reduced pressure. The residue
was di ssol VEEi n wat er, gnd N ydrochloric acid was added to the m xture.

The mixture was extracte@iwith @thl acetate. The organic |ayer was washed
wi th saturgtosdohrine, dried over magnesiumsulfate, filtered and
concentrated. The residual anmorphous solid was solidified with diethyl
ether to give th&ot pt PELEEHPOURESRINDLY oDHsmaminor Ysdlle-yel | ow solid. M

363 (MH+ L e MR- S hyl a I
pyri ((ZII n- % yEIQ%@)%]%}SB%%EI?E?g?}?%&{mc%r@x%m [0364(]-2{7[ ([)6§6g() rr%hmgx?glr{fé g?y )

7- met hoxy- 5 etdanpaethpPsuli @m@la)cqumcnmm (20 mL) was added
yl ] oxy}- 1| Hi ndol

d (0. th
di met hyl ami“f FBS;%P}"—&BM%?FN%&%F&?@&# 8dé“1((% § Z#ter cooling
hydr oxybenzet risagpl & 48167 JoRnddiudt diikethyl for menie; £ 1hatdd ves L)

stirred atwggong%B %gogbgseTPg {%é“£¥§%3¥§;§¥¥ﬁ‘%ééﬁing the temperature
10 below -5°C. The mixture was stirred at -10°C for 30 min. The
mixture was added to a mixture of ethyl 2-methyl-3-
oxobutanoate (15.7 mL), potassium hydroxide (85%, 22.8 qg),
ethanol (50 mL) and water (150 mL) at -30 to -20°C. After
stirring at -30°C for 1 h, 1M hydrochloric acid (150 mL) was
15 added to the mixture. Water and ethyl acetate were added. The
resulting brown suspension was filtered to give the title
compound (17.9 g) as a brown solid. Furthermore, the filtrate
was extracted with ethyl acetate-tetrahydrofuran. The organic
layer was washed with saturated brine, dried over magnesium
20 sulfate, filtered and concentrated. The residual solid Was
washed with diethyl ether to give the title compound (15.3 g)
as a brownish solid. Additionally, the filtrate was
concentrated and the residual solid was washed with diethyl
ether to give the title compound (4.5 g) as a brownish solid
25 (total 37.7 g, 97%). MS 394 (MH").
[0393]
Reference example 55
Ethyl 2-[(2-[ (methylsulfonyl)oxy]-4-{[5-
"(methylsulfonyl)pyridin-2-yl]oxylphenyl)hhydrazono]propanoate
30 [0394]

CO,Et

N
MeO,S Z ; ‘H/ \\r

OMs Me
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room tenperature, and 10% aqueous ammoni um hydr oxi de solution (2 nlL) was
added to the m xture. After stirring at roomtenperature for 2 h , the

m xture Wae 6@nesHsrat ed under reduced pressure. Vater yeg/,psides#es t he
residue and the resulting yellow suspension was filtered to give the title

conpound (00685 , 74% as a yellow solid. M5 362 (MH+) . [0366] Reference
exanpl e 46 7-Met hgxy- éoiu£§on(5'Pt gylzf ﬂ@wwyd%wyduﬂ-{?[swl

oxy}- I Hindol e- 2- car bot hi oam de | [03687] T 0 a solution o f
7- met hoxy- Em{et[lﬁlS(lﬁréDhyleYfD@ym-)Zmylr|Q11Wpf®qyll] -twylrazono]propanoate

}-1 Hindol [ m.de. tetra rofur itil) was added
Lawesson' rea 82 ?0‘%51&151 g?\% [?Iﬁe A xt tz‘FP%FE fgnﬁl&SOC for 1 h

Tetrahydeaﬂuﬁcaae(1909m and @we&@nmé fa@ﬁﬁ@f‘é (19543t9r1}ed{\/ee€@ Aglded t o
the m xture. After stirrin Q0C for_ 1 xture_was

concentr at E&mﬁﬁHéFuF%dEEEdgp}Pesl\é%?réaneﬂﬁ)elfroé’é’]d&é‘l\%édﬁur {BrPeBlb ¥28ilica
gel col umaﬁgean@hogﬁéqﬁ¥x£§£e"y§tg&? gggl Hexggg fﬁé%@lﬁtf}r OV%Q sthdl

ratio) t o give the title conpoun a s a yell ow anorpho
solid. M Sag7gopmHtemperaf@8e9foRel érerfciertémmlre 4me|v13tan§|su1fonyl

by7 1 i ne 5 GPIPERT T Fe L Rabl 25 SR Fb 41 FOF70T S 95701 Sk % o 1
et hyl. 7ihydigryr5- whd- st hetdy| stl fomy | Yemplrencayl fold |1|5th eTRecathoxyé at e
(1.29) 'was concentrated under reduced pressure. Water was added to
the residue and the mixture was extracted with ethyl acetate-
tetrahydrofuran. The organic layer was washed successively
with 1M hydrochloric acid, water, saturated aqueous sodium
15 hydrogen carbonate solution and saturated brine, dried over
magnesium sulfate, filtered and concentrated. The residual
solid was washed with diethyl ether to give the title compound
(37.05 g, 83%) as an off-white solid. MS 472 (MHY).
[0396]
20 Reference example 56
Ethyl 7-[(methylsulfonyl)oxy]-5-{[5-(methylsulfonyl)pyridin-2-
ylloxy}-1H-indole-2-carboxylate

[0397]
'N\ o .
| N—co,et
MeO,S Z m
OMs
25 [0398]

Methanesulfonic acid (24 mL) was added to Eaton’s reagent
(36 g) at 90°C. After stirring at 90°C for 1 h, toluene (200
mL) was added to the mixture. Ethyl 2-[(2-
[ (methylsulfonyl)oxyl-4-{[5- (methylsulfonyl)pyridin-2-
30 yl]oxy}phenyl)hydrazono]propaneefe (36.1 g) was added to the
mixture in 3 portions. The mlxture was stirred at 90°C for 50
min and then cooled to room temperature Water and sodlum

hydrogen carbonate were added, and the mixture was extracted
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tributyl phosphine (1.6 nL) , 1, 1 ' - (azodicarbonyl) dipiperidine (1.7
g), 1 ,3-dinethoxypropan-2-ol (0.8 g ) and tetrahydrofuran (20 nL) was
stirred awb200003&780or 1 3 h . Tributyl phosphi ne (0.82 merTiarioeyodiess

azodi car bonyl) djpiperidine (0.83 nd 1, 3- di net hoxypropan-2-ol (0.4 g
| fnere adadatt sthRA RrsE o tott b e Rirein e £ THAS S) TrPBA HoF 7 OO
for 5 h . Ruehbar Weer, satbpivé@hesphd neidik H4HvEy) maghesYum Gazeditear bonyl)
di piperidine (1.66 g ) and 1 , 3-di net hoxypropan-2-ol (0.8 g ) were added to

the m xtur&ilAered sbflrFPRgeRErFoe f oPhes tesiduse wasxpurafiad ewaredoyo 00C
d insol uble:nat eri il ' i
and 1nso UQé‘é‘u § !éalzél ecr'i%ﬂ?é’@%%@eﬁal b@ét@aé}l?%cel Ee/hékgﬁ%gggﬁo

concentrated an resi due was pu Sic silica ge

chr ormat ogr &phy 5¢ 26 hytro higet at &f hex ane 20/8& tye185W15p1vdl ultker adbl oy wasgi ve
the title conpoynd,(1.79 ., 8499 as_an .orange oil. M 463 [0372]
ot er ence. G3AREROYABR 7 b FOASE 1L (Halh G pmet e CEERORDE (8:57[8:
(et hyl sul bsenyky pypaténySt by £Xyid - IM$ iawdol @r2y carboxylic acid [0373]
[0374] To a solution of nethyl 7- [2-nethoxy-I1- (methoxymethyl) ethoxy]
-5-{ [6- (rA8eRylsulf onyl) pyridin-3- yl] oxy }-IHindol e-2- car boxyl at e
(.79 g ) i L Xt u et§ ahydrofuran (20 nL) and nethanol (15 nL) was
added I M aggggaghé%d%§%1 i%r%iide solution (15 nL) , and the m xture was
stirred:at 7589Grbry-30{ b n(mdtey s wit lorey Way rdoicedt yaf edyindiBrinedleedl-
pressure agd %he ;gsiduedmas di ssolved in water. The m xture was washed

W th diethyf"r PR&rttnfee ti mes. The di et hyl ether |ayers were conbi ned and
extracted wabopat er. The aqueous | ayers were conbined and t M hydrochloric
acid (15 nL) :

Ny -©
JORGaS
MeO,S Z N

OH
[0401]

15 Ethyl 7-[(methylsulfonyl)oxy]l-5-{[5-
(methylsulfonyl)pyridin-2-yl]oxy}-1H-indole-2-carboxylate
(11.74 g) was suspended in a mixture of tetrahydrofuran (300
mL) and ethanol (150 mL). A solution of potassium hydroxide
(85%, 6.8 g) in water (100 mL) was added to the mikture at 0°C.

20 The mixture was allowed to warm to room temperature and
stirred for 12 h. The mixture was concentrated and 1M
hydrochloric acid (130 mL) was added to the residue. The
mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over magnesium sulfate,

25 filtered and concentrated. The residual solid was washed with
diethyl ether to give the title compound (8.39 g, 93%) as a
brown solid. MS 349 (MH").

[0402] |
Reference example 58

30 Methyl 7-hydroxy-5-{[5-(methylsulfonyl)pyridin-2-yl]loxy}-1H-

indole-2-carboxylate

[0403]
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was added to the m xture. The resulting white suspension was filtered to
give the title conpound (1.02 g , 69% as a pale orange solid. M 451
(M) . [ Ggédabodnesesence exanple 49 7- [2- Methoxy-I- (neph)sesmboybis et hoxy]
-5-{ [6- (rrethylsukfo ) pyridin-3-yl] oxy }-1Hindol e-2-carboxam de [0376]
[0377] A m xtur oxy-1- (nmethoxynethyl) ethoxy] -5- {[6-
(et hyl sul f onyll) pyri - COsMf }-1 Hindol e-2-carboxylic acid (1.02 g )
, N-et hyl - Ne0,s™( 3¥di net h anénopropyl) car bodi i m de hydrochloride (8 68 ng)
, 1-hydroxybenzotri azol ecf612 ng) and N , N-di net hyl f ormam de (20 piL) was
stirred atul;'?]%q for 25 mn. The m xture was cooled to roomtenperature, and
10% ammoni hyc]roxi de solution (3 nL) was added to the m xture. After
stirring at roonTbeapeuapeneidorol taygdrdhe-37 Xt3H e was concentrated under

reduced pressure. o0 the residue and the m xture was
extract ed V\ﬁ“teri?hé(tlﬁvﬁf%@ra?%rlgﬂ'%r%]a}ﬁ}&y Ay Er R Qg e d e e éSsp ety

Wi th water @ngisahurat gdmbkidee & iskones) rr(aﬂnﬁ%mma%al k88 Genkl 86HEd and
concentrated to give the title conpound (1.08 ¢ 10099 as an orange oil.

M8 450 ( MHRL) W@ﬁ?BFdﬁéf@F@ﬁ%hs%x%wmﬂ¥9MRﬁE¥lqxiw%ﬁﬂﬂﬁ@methapﬁedh@k?ﬁéthyI)

et hoxy] -5- [ 6- fe0 I) yridin

1 H i ndol e £n(?ar ogl |oam 1& Sd?in"i LJ]) ({ C03§8§ )é%% nggﬁlﬁ?l%ﬁs gitiEred at

[ 2- met hoxy-0°e fort h!ﬁ(mtﬂuﬂt)he&&rf&éy]ZM- Erlmethyls1lyld1azomethane
diethyl ether solution (10 mL) was added to the mixture and

10 the mixture was stirred at 0°C for 1 h, which was repeated

three times. And then 2M trimethylsilyldiazomethane diethyl
ether solution (5 ij was added and the mixture was stirred at
0°C for 30 min, which was repeated two times. To quench the
reaction, 1M hydrochloric acid (80 mL) was added to the
15 mixture. Water was added to the mixture and the mixture was
extracted with ethyl acetate. The organic layer was washed
with saturated brine, dried over magnesium sulfate, filtered
and concentrated. The residual solid was washed with diethyl
ether to give the title compound (8.25 g, 92%) as a purple
20 solid. MS 363 (MH").
[0405]
Reference example 59
Methyl 7-methoxy-5-{[5-(methylsulfonyl)pyridin-2-yl]loxy}-1H-

indole-2-carboxylate

25 [0406]
Neo O
| N—co,me
MeO,S Z N
Me"
[0407]

To a solution of methyl 7-hydroxy-5-{[5-
(methylsulfonyl)pyridin-2-yl]oxy}-1H-indole-2-carboxylate

30 (3.12 g) in a mixture of tetrahydrofuran (30 mL) and methanol
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{ [6- (nmethylsulfonyl) pyridin-3-yl] oxy}-IHindol e-2-carboxanm de(1.0 g )
in tetrahydrofuran (15 nmL) was added Lawesson' s reagent (1.0 g ) and the

m xt ure Wwgs 29d4d/2ked at 500C for 45 min. The m xture was pe@npapbHded under
reduced pressure and the residue was purified hy silica gel columm
IBnFH cPfiy| 2ge 24

chr omat ogr 4phi&{ etRy| 24CeT At BPRIENGH 2L 019 YAG 3y L A 62GRE L RARFO) to gi ve

the titl d 4 el v
(| ooBF Reraice ST Sh7D A (RS TEOMAT  nai

(et hyl sul tofAfC ) f@yri di,neM 0382k th§383] yAdhaxbue ehate 3@11@1@1]2

) Cesi um earBGhare 1% B Jo BN R Fhr w ekt BE6 n%jfl‘fn(?’ang’ ’

stirred at tHn@Oﬁilfcﬁﬁré Was Jhermactay &)°ﬂﬁSoQ320ﬁnhfaF@ﬂth@ﬂ%bré .educed

ressur e. ter resi e. a the resultin r oywn SUSpenSI on
et for LA RGBT b et TRES 4 fontd s e re. 6 her Bedytaona (ol Bhl bad o,
1H NWR ( CDgHddddBepwti é8H o Sthe ,m15<t2~&e( 2|é,nc§ the m@x%ﬂrél Hasdgtlgred &9, 2.5

Hz), 6.96 (IH d, J = 2.3 Hz), 14(IH d, Hz), 7.33-7.48 (5H, m
), 8.02 (IhReon teryper@tqrw§or81 214 (AHaugarchy tbesrsaczlanzﬁM 8.68 (IH d,
J =27 FE f

(et hyl sul 8%38/?@%?/?:@&?% aesa% dl%r?e(tﬁo?{éé] F‘)‘%\}!gré W%? tte o f
2 - [3-14 beddgtoanq tHe nnixmmmnmw]ext&ao(tmit iithuletbgyl ﬁcpyatdl nEheé 45.56 ¢
) , iron powder

organlé fé;eg Qas washed successively with saturated aqueous

sodium carbonate solution and saturated brine, dried over

magnesium sulfate, filtered and concentrated. The residual

solid was washed with diethyl ether to give the title compound
15 (2.78 g, 86%) as a brown solid. MS 377 (MHY).

[0408]

Reference example 60

7-Methoxy-5-{[5- (methylsulfonyl)pyridin-2-yl]oxy}-1H-indole-2-

carboxylic acid

20 [0409]
N_ _O
| S N—co,H
MeO,S Z H
Me/O
[0410]

To a solution of methyl 7-methoxy-5-{[5-

(methylsulfonyl)pyridin-2-yl]joxy}-1H-indole-2-carboxylate

25 (2.78 g) in a mixture of tetrahydrofuran (25 mL) and ethanol
(20 mL) was added 1M aqueous sodium hydroxide solution (11 mlL),
and the mixture was stirred at 50°C for 40 min. The mixture was
concentrated under reduced pressure. The residue was dissolved
in water, and 1M hydrochloric acid (11 mL) was added to the

30 mixture. The mixture was extracted with ethyl acetate. The
organic layer was washed with safurated brine, dried over
magnesium sulfate, filtered and concentrated. The residual oil

was solidified with diethyl ether to give the title compound
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calciumchloride (1.26 g ) , ethanol (400 itiL) and water (100 inL) was
stirred at 8 00C for 3.5 h . The mxture was filtered through celite and
the filtrgbooyassg@ncentrated. The residual solid was waghgf@besessi vel y
with water, ethanol, and diethyl ether t o give the title conmpound (46.31 g
. 100% a $2alBrewnBihyers ow RdHIe Rravos IPLIAVHMS $63 [(MBB7] Reference
exanple 5 oglﬁﬁino-S-{ [ 5- (methylsul fonyl) pyridin-2-yl] oxy}phenol

[0388] [0389] T o a solution o f 2 - (benzyloxy) -4-{ [5- (nethylsulfonyl)
pyri di n- 2- Refeogydeaakbmpee (46 g ) in a mxture o f tetrahydrofuran (400

mL) and methgn 150 i dd al.l.adi um,on_carbon (7 i ght
o) et) T aURCRREY ot D R ey B o Rere i anty & 1 B Lndo fe L e
hydr ogens atapsphenede The m xture was filtered t o renove the catal yst and
the filtrate was concentrated. The residual solid was washed with

met hanol - dilBfhyl ether t o give the title compound (26.91 g , 84% a s a
greeni sh-gray SO|% . gﬂS 281 (MH + ) . [0390] Reference exanple 5 4 Ethyl

d
2-[ (2-hydroxy- A TeehyNsul fonyl ) pyridin-2- yl] oxy Iphenyl)
hydr azono] prop nog e[0
(et hyl sul Memgt) i di n-2

T 0 &%8Yirring suspension o f 2-amino-5-{ [5-
Noxy}phenol (27.68 g ) in a mixture o f
et hanol (150 -inL) and acegonitrile (20 nL) was added concentrated
hydrochl oric acid (21.8fl) at OC. After cooling to - 50C, a solution o f
sodiun1nit&55%3§8.18 g) in water (20 ni)

_ A mixture of 7-methoxy-5-{[5-(methylsulfonyl)pyridin-2-
10 ylloxy}-1H-indole-2-carboxylic acid (2.18 g), N-ethyl-N’-(3-
dimethylaminopropyl)carbodiimide hydrochloride (2.3 g), 1-
hydroxybenzotriazole (1.6 g) and N,N-dimethylformamide (20 mL)
was stirred at 50°C for 25 min. The mixture was cooled to room
temperature, and 10% agqueous ammonium hydroxide solution (3
15 mL) was added to the mixture. After stirring at rbom
temperature for 2 days, the mixture was concentrated under
reduced pressure. Water was added to the residue and the
mixture was extracted with ethyl acetate. The organic layer
was washed successively with water and saturated brine, dried
20 over magnesium sulfate, filtered and concentrated to give the
title compound (2.09 g, 96%) as an orange oil. MS 362 (MH").
[0414]
Reference example 62
7-Methoxy-5-{[5- (methylsulfonyl)pyridin-2-yl]oxy}-1H-indole-2-

25 carbothicamide

[0415]
N O
| P N—csnh,
MeO,S N
Me/o
[0416]

To a solution of 7-methoxy-5-{[5-(methylsulfonyl)pyridin-
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was added dropwi se to the m xture wth keeping the tenperature bel ow -5C
The m xture was stirred at -1O OC for 30 mn. The m xture was added to a

m xt ure owi)ﬁmdqggng nethyl - oxobutanoate (15.7 nl) , perapalobgzAysr oxi de
(85% 22.8 g ) et hano 50 n.) and water (150 nL) at -30 to -20 OC.

After stirrdng] FYJBéHOEP@B%QIZﬁcarWQK?ERH?K%ﬁ{%ﬁﬁ déﬁ&erﬁﬁyﬁEPfﬂé§nadded
to the m xtune nYét Ghsanddelhyb.asetat e ﬁ’\@écferﬁ:dd@d3 %? aeesehte' HQXIEB
suspension was filtered to give the title conpound r own
solid. FurmhsraneredhetfﬁoﬂldkﬂrWﬂbnﬂxﬁram@edlwtuheewaylconcentrated
acetate-tetr dr [ anl er wa wi_t t urat rine,
dried over%n§%%e588ﬁ1sul?g$§58¥g ere concen@ﬁapéé o@ﬁggrégiﬁgngsolld

was mashedamethtdleﬁhylmﬁkheret@aglw&sméﬁaﬁjﬂHesaﬁuﬁ@Qemdb¢15e3 gried s a
br owni sh sol i d. Additlonalgi the filtrate was concentrated and the

resi dual sOVEd RASNRALHRISWLEACR ethieshand SFcratrRe ofi-t FoecsRpOERE
(4.5 9) aw%sasBEQHQE§@dsﬁitﬁ éﬁg§ﬁjaégké%é3anéyﬁﬁk rMs%l%gﬂg(@%&lh wak0393]

Ref erence exanple 55 Eth (et hyl sul fonyl ) oxy]

(et hyl sul W@sPEHpYE LI ﬁletlw} e&lwlpmwz)vmydmztmd]e gp@panoat é2 06 g,
[0394][039 o] o] t d [5 (et hyl sul fonyl)
pyridin-2- g%]Toig . égi% Qeﬁ{O&ag%%éf 6&%§%ﬂ%a@ﬁ%¥37 7 in pyridine (450
m.) ma51add®d1WEthane sulfonyl chloride (8.9 nL) at OOC and the m xture
was stirreg % roomtenperature for 1 h . Nethanesulfonyl chloride (8.9 nl)
was added t & FRE"NFxEOFEP AT again, and the mixture was stirred at room

t emper at ur grekak 1170 [2-fe kSR DI Bne tRRS:NARSSHWINAMHoxy] -5-{ [5-
(methylsulfonyl)pyridin-2-ylloxy}-1H-indole-2-carboxylate

[0418]
N ©
| \ CO,Me
=
MeO,S N
o)
MeO//t:[/
15 MeO
[0419]

A mixture of methyl 7-hydroxy-5-{[5-
(methylsulfonyl)pyridin-2-yl]oxy}-1H-indole-2-carboxylate
(2.75 g), tributylphosphine (3.7 mL), 1,1'-

20 (azedicarbonyl)dipiperidine (3.8 g), 1,3—dimethoxypropah—2—ol
(1.8 g) and tetrahydrofuran (50 mL) was stirred at 50°C for 8 h.
Tributylphosphine (1.9 mL), 1,1’-(azodicarbonyl)dipiperidine
(1.9 g) and 1,3—dimethoxypropan—2—ol (0.9 g) were added to the
mixture again, and the mixture was stirred at 50°C for 8 h.

25 Furthermore, tributylphosphine (3.7 mL), 1,1'-
(azodicarbonyl)dipiperidine (3.8 g) and 1,3-dimethoxypropan-2-
oi (1.8 g) were added to the mixture. After stirring at 50°C

for 24 h, the mixture was cooled to 0°C and a precipitate was

removed by filtration. The filtrate was concentrated and the
30 residue was purified by silica gel column chrométography

(ethyl acetate/hexane=10/90 to 80/20, volume ratio) twice,
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chloride (8.9 nL) was added to the m xture at 00C, and the m xture was
stirred at roomtenperature for 15 h . The m xture was concentrat ed under

reduced %S%w/@?ﬁ#ter was added to the residue and th%c??ﬁ‘ﬁdd&ﬁs%@ss

extracted wt -acet’at et et rahydrof uran. The organi c Tayer was washed
successi velfpldiowkdl Byhpdsbehs bFiea agd , cavatay chymmartaigedpayuéetbysodi um
hydr ogen carhQr i e ri. ried aver. nesi um

sul fate, f%Ic%g%g?g%ggg%ngg{]@g’fizééJ/Tﬁée? ?‘eé;dd‘ﬁ’:ﬁ tgﬁ & Sdashed with

di et hyl et vempbangi (8. theglids ea corpomnd (137 M5 465 @BRF).as an off-white
solid. M5 ﬂ)é &I}/I—H) . [0396] Reference exanple 56 Ethyl 7-

[ (et hyl sul ’ ") oxy] -5-{ [5- (nethylsulfonyl) pyridin-2-

yl ] oxy} -k Hrierdokar2- 6REheXyI @4 e [0397] [0398] Met hanesul fonic acid (24 ml)
was added to Eaton's reagent (36 g ) at 900C . After stirring at 900C for 1
h , tol uend~(2oterhpxiimb- Herider#3ne Hey Inisghaxy ] BrHyli5—2- [ ( 2-

[ (et hyl sul - 4 . (et hl f gnyl. ridin-2: QXY .
Tphenyl) Py st bng i S Y S e b S Rathe i i € Yeig
portions. TRd2ilxture was stirred at 900C for 50 min and then cooled to
roomtenperature. t et and sodi um hydrogen carbonate were added, and the
m xture was extr @ \acet ate-tetrahydrofuran. The organic |ayer
was washed with d¢P4d over magnesium sulfate, filtered and
concent r at @do,sThexFesi due™y urified twice bysilica gel colum

chromat ography (ethyl acethte/hexane=20/80 to 75/25, volunme ratio) to give
a yellow solid. Thges®l™N"Was washed with diethyl ether to give the title
conmpound (8.57 g ,

MeO
10 [0422]

To a solution of methyl 7-[2-methoxy-1-
(methoxymethyl)ethoxy]—5—{[5—(methylsulfonyl)pyridin—Z—
ylloxy}-1H-indole-2-carboxylate (3.42 g) in a mixture of
tetrahydrofuran (20 mL) and ethanol (15 ml) was added 1M

15 aqueous sodium hydroxide solution (18 mL), and the mixture was
stirred at 50°C for 50 min. The mixture was concentrated under
reduced pressure and the residue was dissolved in water. The
mixture was washed with diethyl ether. To the aqueous layer
was added 1M hydrochloric acid (18.5‘mL) and the mixture was

20 exXtracted with ethyl acetate. The organic layer was washed
with saturated brine, dried over magnesium sulfate, filtered
and concentrated. Thé residual amorphous solid was solidified
with diethyl ether to give the title compound (1.66 g) as a
pale yéllow solid. MS 553 (MHY).

25 [0423]

Reference example 65

7-[2-Methoxy-1- (methoxymethyl)ethoxy]=-5-{[5-
(methylsulfonyl)pyridin-2-yl]joxy}-1H-indole-2-carboxamide
[0424]
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25% as a pale yellow solid. M5 455 (MH). [0399] Reference exanple 57

7- Hydroxy-5-{ [5- (nmethylsulfonyl) pyridin-2-yl] oxy }-IHindole-2-

car boxyl inWwoagéot256$3400] [0401] Ethyl 7- [ (nethyl sul fonyl pc@¥¥loosdsrad 5-

(et hyl sul fonyl) pryri dBn- 2-yl] oxy}-IlHindol e-2-carboxylate (11.74 g ) was
suspended in a t tFaqydrof uran (300 nL) and ethanol (150 nmiL) . A
sol ution of pot/é@ﬁfhy 8ENHH.8 g ) in water (100 nL) was added
to the m xiidbgs-at C . FFmMN ure was allowed to warmto roomtenperature
and stirred for 12 h . Thelnixture was concentrated and IM hydrochl oric
acid (130 nlL) was gg@e’d:’,oot he residue. The m xture was extracted with

ethyl acetate. The organic |ayer was washed with saturated brine, dried
over magnesi um sul fajge~Tiltered and concentrated. The residual solid was
washed wit Ogiﬁgﬁhyl ether to give the title conmpound (8.39 g , 93% as a
brown solid. 349 (M#). [0402] Reference exanple 58 Methyl 7-hydroxy-5-{

[5- (methyl sul f oayh) xPMEE dba- 2= Y2 ImdPndy-HiNdRleo dmeahbax ¥k abgy | 0408j3-0 a
suspension o f 7-hydroxy-5-{ [5- (nmethyl'sulf onyl) "pyridin-2-yl] ox
-1 Hi ndol e{(PegBYbERYEPRY ALPAr { R 742 oy )T a3y lar L~ eg 2f-caebRaKbLc(300d )

oS hot VTR ket s SRR AL IR b UL g e
hydrochloride (1.4 g), l-hydroxybenzotriazole (1.0 g) and N,N-
dimethylformamide (15 mL) was stirred at 50°C for 30 min. The
mixture was cooled to room temperature, and 25% ammonium-
hydroxide solution (1.5 mL) was added to the mixture. After

10 stirring at room temperature for 14 h, the mixture was
concentrated under reduced pressure. Water was added to the
residue and the mixture was extracted with ethyl acetate..The
organic layer was washed with saturated brine, dried over
magnesium sulfate, filtered and concentrated. The residue was

15 purified by basic silica gel column chromatography
(methanol/ethyl acetate/hexane=0/60/40 to 10/90/0, volume
ratio) to give the title compound (1.66 g, 100%) as a
colorless amorphous solid. MS 450 (MH").

[0426]

20 Reference example 66
7-{2-Methoxy-1- (methoxymethyl)ethoxy]-5-{ [5-
(methylsulfonyl)pyridin-2-yl]oxy}-1H-indole-2-carbothiocamide

[0427]
N r©
| N—csnH,
MeO,S Z N
Meo/j/ ©
MeO
25 [0428]

To a solution of 7-[2-methoxy-1-(methoxymethyl)ethoxy]-5-
{ [5- (methylsulfonyl)pyridin-2-yljoxy}-1H-indole-2-carboxamide
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00C for 1.5 h . Furthernore 2M trinethyl silyl di azonet hane di et hyl ether
solution (10 n.) was added t o the m xture and the m xture was stirred a t
0C for 1Wo.200Ha8d¥3Was repeated three tinmes. And then 2Wer/3p2000/057625
trinmet hyl S|Iyl di azonet hane diethyl ether solution (5 nL) was added and the
i xt ur e vvas( s@iGr gedin FebpehydroBuranyi 0 iHilcatagddepedbEase®B’ tines. T o

quench th B‘co'h %Q%Pydé&gh{r%'x{% A6l (ﬁ% @t)lr‘é%% addedol o fne p

m xt ure. was add TUure a t he Xture was extracted with
et hyl acet aawe3$he or gaagent ay@rSVfa)s woets [eettied ttho staEumaixedrbr aga;.ndrl ed
over magne%l umsul fate, fil tg nd conce trat ed. The residual solid was
washed wit REaPEL AFFTEHRGr 3t o é} otrhér fir t FBECBIPbYRT 35 BORFENGRBER s a

purpl e sol udldeM Be363ed Mrtre3surd 0405 ﬁ@‘leﬁﬁlmse&a@ab@véd9lwbéhwl
7-met hoxy-5-{ [5- (methylsulf onyl) pyridin-2-yl] oxy} -1H ndole-
2- car boxyl éﬁétﬁéaoer[M%ﬁlﬁ%r% wt 88D wpt#?etsﬁwratﬁgdbéwes gried

(et hyl sul {,oay! Pnaﬁbfééijurﬂ gul/falté’xyﬂ‘llﬂ'e"ﬂ&p%h%' %oﬁ%mmeae Sﬁ el2:0idudn a

m xture o f tetrahydrofuran (30 and met hanol was added dropw se
2M t ri met hyksi pykdf agdney h@@l@h@lma @dieucoé_@hmt chmo(natsgnaphat Q0C . The
m'xturevva Lr 2Mtr met hane di et hyl
et her sol ut F%Iﬁh gg/%?ggva%&%t d%%/%erxoanvﬁ sOl b?b%Bagg?g, Snd t he

nixturelmasasﬁbvred @ivéﬂﬁhéOtlﬁﬂéi&bmpdaﬂdihar%gr@” 88k) as a yellow
trinmethylsilyl d| azomet hane di et hé/ et her solution (4.0 nm.) was added
dropwi se t 6™PRBRARRt 87 &1 arldP t 1 ¥ Ure was stirred at room tenperature
for 1 h . ‘f@4gg§nch t he reaction, - 6M

Reference example 67
Ethyl 7-methoxy-5-{[6-(methoxymethyl)pyridin-3-yl]oxy}-1H-
15 indole-2-carboxylate "

[0430]

[0431]
p-Toluenesulfonic acid monohydrate (11.8 g) was refluxed

20 in toluene (200 mL) for 2 h with azeotropic removal of water.
The mixture was cooled to 110°C and a solution of ethyl 2-[(2-
methoxy-4-{[6- (methoxymethyl)pyridin-3-
yl]loxylphenyl) hydrazono]propancate (11.58 g) in toluene (50
mL) was added. The mixture was stirred at 110°C for 5.5 h.

25 After cooling to room temperature, saturated aqueous sodium
hydrogen carbonate solution was added to the mixture. The
mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over magnesium'sulfate,
filtered and concentrated. The residue was purified by silica

30 gel column chromatography (ethyl acetate/hexane=10/90 to
75/25), followed by basic silica gel column chromatography
(ethyl acetate/hexane=10/90 to 50/50, volume ratio) to afford
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hydrochloric acid (9 nL) was added to the m xture. Water was added and the
m xture was extracted with ethyl acetate. The organic | ayer was washed
successi WRbyodhkg7gat ur at ed aqueous sodi um car bonat e solpglr}Psodpshesat ur at ed
brine, dried over magnesiumsulfate, filtered and concentrated. The

resi dual s8l ¥8lhwas fRkked The Fdilst Mas easded yighveiehbyli etleerorpound
(2.78 g , 9 i 7 2y 55040 fe npl e 60
7- Met hoxy- g@{@[ gﬁe?tngﬁ%&oaﬁdo%ﬁ ;\@p%rél gl(,plﬂj} >)/I ]agoéy?%h@vnéd(g Jg(??%

car boxyl i c3a¢i dMED409] [0410] To a solution of methyl 7-nethoxy-5-{ [5-
(et hyl sul f g%h) pyridin-2-yl] oxy }-IHindol e-2-carboxylate (2.78 g ) in
a mxture P rahydrofuran (25 nL) and ethanol (20 nlL) was added IM
aqueous sodeBerbyEE oxkapisolagion (11 nL) , and the mixture was stirred at
50C for 40_min. The m xture was concentrated under reduced pressure. The
resi due wad UPEROXYed | Howdshoxyme thwiin pardERPoA¥L der ! t 1H-Hdole2 added
to the m XtHEBoxJe-Mxfyre was extracted with ethyl acetate. The organic
| ayer was washed w th saturated brine, dried over magnesi um.sul f ate,
filtered ahB84édhcentrated. ‘The residual oil was solidified with diethyl
ether to give the title conmpound(2.18 g , 81% as a pale orange solid. M
363 (MH) . [0411BePFs ceexanple 61 7-Methoxy-5-{ [5- (nethylsulfonyl)
pyri di n- ZMLJ oxly }/—I H i »—Cogd boxam de [ 0413] :

10 [0434]
To a solution of ethyl 7-methoxy-5-{[6-

(methoxymethyl)pyridin-3-yl]oxy}-1H-indole-2-carboxylate (2.39
g) in a mixture of tetrahydrofuran (15 mL) and ethanol (10 mL)
was added 1M aqueous sodium hydroxide solution (10 mL), and

15 the mixture was stirred at 50°C for 1 h. The mixture was
concentrated under reduced pressure. The residue was dissolved
in water, and 1M hydrochloric acid (10 mL) was added to the
mixture. The mixture was extracted with ethyl acetate. The
organic layer was washed with saturated brine, dried over

20 magnesium sulfate, filtered and concentrated to give the title
compound (2.28 g, 100%)Aas a pale yellow amorphous solid. MS
329 (MH"). '
[0435]

Reference example 69

25 7—Methoxy—5—{[6—(methoXymethyl)pyridin—B—yl]oxy}—lH—indole—Z—

carboxamide
[0436]
N ° N\
| CONH,
" MeO - N
. H
(o]
Me””
[0437]
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A m xture of 7-nmethoxy-5-{ [5- (nethylsulfonyl) pyridin-2-

yl Joxy}- | Hindol e-2-carboxylic acid (2.18 g ) , Nethyl-N - (3-

di met hyl agbnesepys) car bodi i m de hydrochl ori de (2.3 9) Pcﬂcm:zoog/os%zs
hydr oxybenzotri azol e g )_and N, N-dinethylf ormam de S 0 nm) wa

stirred at 500C flofl3 uﬁ?nOfTﬁé“?ﬁ@&WeS Vlsd TR HEP #YF et Hah P§ﬁb@%9t‘§¢e and
10% aqueous,1 aBwRNLEM- My de XL sle. sobdity O (a?clr&) 2/@68 agddeq_teniheymyxgure.

After stirfing at roomtenperature for 2 days, the m Xxture was concentrated
under redudémephyssuieoryepet) Q@Jsbcaﬂdle@d% hyer qaddiohielearid - 6hegi xture was

et er “xacEhPEpaBEEL e Fre TG PLEPO N MG AR R B R T o

w th water urate rine, ‘"dried’'over ndgnhesi U red and
concentrat edl)t @agi selthedtatlﬁomnqmmpﬁta(ﬂ;ﬁw fdr Z%%lnasz-\aaomﬁamgﬁ ofl . M5

362 (MH 0414] Reference exanple 62 7-Methox [ 5- (et hyl sul fonyl)
pyr i ((ji n- )2 ][% GWJ’}HFIFLPW{B‘P%”%Q n@%rnbtdt Pﬂaosarﬁddj@%(ﬁﬁ’lgflem‘létgéﬁut%"gﬁe’éf

7- met hoxy- 5tﬁrﬁr§nﬁ(§’§t babﬁu&&ggs%auﬂy g N2y lg exyenleHrii REQl-8- gagar boxani de

(2.1 g ) in tetrahydrofuran ( was added Lawesson’ s reagent (2.3 g )
and the m gPofenkiastsei vpeer are frressne .n Watles wiagt addedaso the

concent rat ed,ynder ofadiedpressut e and the. repldue wan, di saglued | et byl

acet at e. € m xture was urated brine OVEr ~fmgnhesi um
sul fat e;jof brenéd aadecomezentastietl wiltte gaasirdiredvas inel, | dirf eddoweth et hyl

scetate andthg,caul g, 2ol ) e peshed o hettyether 9,91 ve e
Reference @xamBbeifB8fied with ethyl acetate-diethyl ether and the
resulting solid was washed with diethyl ether to give the
. title compound (1.65 g, 73%) as a pale orange solid. MS 328
15 (MHY) .
[0438]
Referenbe example 70

7-Methoxy-5-{ [6- (methoxymethyl)pyridin-3-yl]oxy}-1H-indole-2-

carbothioamide
20 [0439]
NT X ° \
| CSNH,
MeO Z N
H
(0]
Me/
[0440]

To a solution of 7-methoxy-5-{[6-(methoxymethyl)pyridin-
3-ylloxy}-1H-indole-2-carboxamide (1.86 g) in tetrahydrofuran
25 (40 mL) was added Lawesson’s reagent (2.3 g), and the mixture
was stirred at 50°C for 2 h. The mixture was concentrated under
reduced pressure. The residue was dissolved in ethyl acetate
and the mixture was washed with saturated brine, dried over
magnesium sulfate, filtered and concentrated. The residue was
30 purified by basic silica gel column chromatography (ethyl
acetate/hexane=30/70 to 90/10, volume ratio) to give the title
compound (2.04 g, 100%) as a yellow amorphous solid. MS 344
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Met hyl 7- [2-nmethoxy-I- (nmethoxymethyl) ethoxy] -5-{ [5-

(met hyl sul fonyl ) pyridin-2-yl] oxy}-IHindol e-2-carboxylate [0418] [0419] A
m xture ojorgsdigks7s- hydroxy-5-{ [5- (nmethylsulf onyl) pygirefngoyiis oxy
}-1'Hindol e-2-carboxylate (2.75 g ) , tributyl phosphine (3.7 n.) , 1,1'-
(azodi car bd®¥i) -di pi peridine (3.8 g ) , 1 ,3-dinethoxypropan-2-ol (1.8 g )
and tetrahygrafyran (50 m) was stirred at 50C for 8 h . Tributyl phosphine
(2.9 n) , 1 ,1"- (azodicarbonyl) dipiperidine (1.9 g ) and 1 '

, 3- di net hoRgfegpase2esbmpde97y ) were added to the mixture again, and the
m xture wa I.rned,a for h Furt hermmore, tributyl phosphine (3.7
m), 1,1 -%@%ﬂc ?b%ﬁ?]ﬁ?%ﬁi %%%F?%ﬁ%%h‘i%y% g ) and 1

, 3-di met hoxyerbgasu foal 1 {phéngxy] wWel eiilsied X-@ e xyilster e. After stirring

at 500C for. 24 h , the mxture was cooled to QC and a precipitate was
removed by[pﬁﬁ?ﬂation. The filtrate was concentrated and the residue was
purified by silica gel columachromatography (ethyl acetate/hexane=10/90 to
80/ 20, vol umegr 0) ey |l owed b y basic silica gel colum

chr omat ogr &fsh§— et hyl Nat ebheixane 20/80 t o 85/15) t o give the crude

Ref erence exanple 64 7 [ 2- Met hoxy-1 - (nethoxynet hyl) ethoxy] -5-{ [5-
(net hyl sul f onyl) pyfé@in-2-yl] oxy }-1Hindol e-2-carboxylic acid [0421]
[0422] T o&@4% Lution o f nethyl 7 - [2-nmethoxy-I|- (methoxynethyl) ethoxy]
-5-{ [5- ¢ §|15u|fony|) pyri di n- 2-

To a solution of ethyl 7-hydroxy-5-[4-

title compound (3.42 go?:rﬂes avyellowoil. MS 465 (MH + ) . [0420]

10 (methylsulfonyl)phenoxy]-1H-indole-2-carboxylate (2.0 g) in .
tetrahydrofuran (80 mL) were added l-methoxypropan-2-ol (1.04
mL), tributylphosphine (2.46 mi) and 1,1’-
(azodicarbonyl)dipiperidine (2.69 g) af room temperature. The
mixture was stirred at 50°C for 1 h. Then l-methoxypropan-2-ol

15 (0.5 mL), tributylphosphine (1.2 mL) and 1,1’-
(azodicarbonyl)dipiperidine (1.34 g) were added to the mixture
and the mixture was stirred at 50°C overnight. The mixture was
concentrated in vacuo. Ethyl acetate was added to the residue
and insoluble materials were filtered off. The filtrate was

20 concentrated in vacuo. The residue was purified by silica gel
chromatography (ethyl acetate:hexane = 1:9 to 6:4, volume
ratio) to give the title compound (2.08 g, 87%) as a brown oil.
MS 448 (MH). '

[0444]

25 Reference example 72
7—(2—Methoxy-l—methylethoxy)—5—[4—kmethylsulfonyl)phenoxy]—1H—
indole—2—carboxylic acid

[0445]

(0]
(0]
Me_
e g/[ :]

Iz /E
O

OH
0

Me . :r

o]

=

e
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yl'] oxy}-IHindol e-2-carboxylate (3.42 g ) in a mxture o f tetrahydrofuran
(20 nm.) and ethanol (15 itilL) was added | M aqueous sodi um hydroxi de

sol uti on \wé&osahss7zand the mxture was stirred a t 50C pei/yp2ddo 325 The
m xture was concentrat ed under reduced pressure and the residue was

di ssol ved ild4R&er. The ni xture was washed with di ethyl ether. T o the

aqueous | ayer wagoaddgdytMygf ochlor i L @ﬁln%t(hjo%ﬁl%)etﬂggews () X5 upg_vas

extracted with ethyl acetate. The organic |ayer was was saturat ed
brine, dri dde@heﬁsnééﬂeslum@mxﬂelHﬂncicelreedZmb@ewdemm dtedb Fhe

resi dual arggrtgg?%éégg;:% L VRS, S&I di fé dﬁ Otl dzg)tg%I et her {_\iﬁg ggqve Egze123]

title conpoun asapaeye oW ol

Ref er ence exaeple 6o08iim- hi{(?rcwéid‘@)@}b]lutl(dmt (v Ml hyl")‘h@tﬂili)x(tydre S¢ds [ 5-
(methylsulf onyl) p y} -1 Hindol e-2-carboxam de [0424] [0425]
A mixture éFl?reﬁza%e%&yiqn Z #?etaﬁdx;aﬁetrﬁym) LePReRgurs-gvgnnight.

(met hyl sul fte@ymxemedw@s 2a4ddd oMy & dé%d@%%en& e%?e&xblacseﬁhelé& 66 g)
, Nbethyl-N - (3-dinethylam noproryC; carbodii mde hydrochloride (1.4 g ) ,

1- hydr oxybén2ebr nazoel Bh¢ Iwitolpe )wamdstN e reeit WP@ofcvmnfldzetI(éJS IMh. wake
stiyred at -SCRCLATn30- Lo, De e s Gogked Lo foomdemmer e, and

25% amoni um I OXI {3 on ( was a he nmxture
stirringo aacndmmeemetlatlmmjdmfodkﬂdr:,c tded dni Echye metaoeceﬂara&eelr under

reduced pressure ter V\Es added to e.residue and the m xture was

extracted WPER 8EAGH BRetat dU1AHF TS QFSRNEs LRHERet R SAP3LR bR Gt ed
brine, dri QﬂeOMQQaHﬁQnE§yé&nv$dﬁfvﬁé§1ecf hWiter ectand eenegnimgted., The residue

nas - filtered, and concentrated in vacuo. The residue was

triturated and washed with hexane to give the title compound

15 (1.288 g, 58%) as a pink solid. The solid was recrystallized
from ethyl acetate-hexane to give white crystals. mp 135.9-
137.4°C.
[0447]
Reference example 73

20 7—(2—Methoxy—l—methylethoxy)—5—[4—(methylsulfonyl)phenoxy]—lH—
indole-2-carboxamide

[(0448]

[0449]

25 = To a solution of 7-(2-methoxy-l-methylethoxy)-5-[4-
(methylsulfonyl)phenoxy]—1H—indeie—2—carboxylic acid (1.072 q)
in N,N-dimethylformamide (15 mL) were added l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (0.98 g) and 1-
hydroxybenzotriazole ammonium salt (0.788 g) at room

30 temperature. The mixture was stirred at room temperature for 1

h. The mixture was concentrated in vacuo. Water and ethyl
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purified by basic silica gel columm chromatography (mnethanol/ethyl

acet at e/ hexane=0/60/40 to 10/90/0, volune ratio) to give the title conpound
(1.66 g ,wo9009128¢3a col orl ess anorphous solid. M 450 @@Mmfﬂmbaﬁgﬁﬂ

Ref erence exanple 66 7- [2-Methoxy-I|- (nmethoxynethyl) ethoxg} -5- {[5-

(et hyl sul PERYFRFepYEFaI 34229 FO e 1eaHiduriainel Zhcarissttitaai vas| 0427]
[0428] To @x%%ertleenwgéh?euﬁfz f@éé?aﬁv '-T @ew XK TR mxgére&%walb hé:f [5-
(met hyl sul fonyl) pyridin-2-yl] ox Hin oIe - car box %

t et r ahydr oSucarsé40ehy) wirbls dies drovesg@r, sim@eﬁge(MgS(Dl) 5 iglJ)terahd amb

m Xture wa tirre r son' _s rea .5 ) was .added
to the nlxgﬁigegéagEg&Agg Vac%??rﬁﬁﬁ 5?5%§E§f8?slpHr fﬁ% %¥x§fﬁ%§%m%§l
concentr at et rundeogradbg e de i 5 Sdlfet a tEhe ne@Siadive wag odi:ssebved: 5 et hyl
acetate and the m xture was washed with saturated brine, dried over

magnesi um SGLEBEeTAELPY eFRdIBFRI ith delrftieatcePorRel r(@di0dle was% huRf fRed by

basi c S|I|Qﬁlgglaﬁgkgﬁ@ughggﬂﬁgog&gghp (@gthanol / et hyl

acet at e/ hexane=0/10/90 to 10/90/0, volunme ratio) to give the title conpound
(1.69 g , 98%p0&s a yel | ow anorphous solid. M5 466 (MH+). [0429] Reference
exanpl e 67 [6- (nmethoxynethyl) pyridin-3-yl]
oxy}-IHlndgg%g¥én§gr £Q8 y 57{0430] [ 0431] p-Tol uenesul fonic acid
nonohydrat &- «1&M8t§y)eﬁhﬁxyE#5ﬂ%Eﬂ%n@thylsulfonyl)pyrldln -2-ylloxy}-1H-

indole-2-carboxylic acid

[0451]
N
// \\ H
Me
[0452]
15 A mixture of ethyl 7-(l-methylethoxy)-5-{[5-

(methylsulfonyl)pyridin-2-yl]oxy}-1H-indole-2-carboxylate

(10.7 g), 1M aqueous sodium hydroxide solution (50 mL),

ethanol (50 mL) and tetrahydrofuran (50 mL) was stirred at 50°C

for 2 h. 1M Hydrochloric acid (50 mlL) was added to the mixture
20 and the mixture was adjusted to pH=6 by 1M aqueous sodium

hydroxide solution and water. The whole was extracted with

éthyl acetate. The organic layer was washed with brine, dried

(MgS0y) , filtéred, and concentrated in vacuo to give the title

compound (6.35 g, 64%) as a brown amorphous solid. MS 391 (MHY).
25 [0453] |

Reference example 75 _

7-(1-Methylethoxy)-5-{ [5- (methylsulfonyl)pyridin-2-yl]loxy}-1H-

indole-2-carboxamide -

[0454]
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in toluene (200 nL) for 2 h with azeotropic renoval of water. The m xture
was cooled to 110C and a solution of ethyl 2-[(2- nmethoxy-4-{ [6-

(et hoxyngbhydo128951 di n-3- yl]oxy} phenyl) hydrazono] pipeRaRRRdEs7HL- 58 g )
in toluene (50 nL was added The m xture was stirred at 110C for 5.5 h

After cooling ature, sat urat ed aqueous sodi um hydrogen
car bonat e ugﬁ%éﬁaas ed €Wk nixture. The mixture was extracted with
et hyl acetateﬁ\T orga ayer was washed with saturated brine, dried

over nagne5|@nﬁbulfmh dll tered and concentrated. The residue was purified
by silica gel colum chromatography (ethyl acetate/hexane=10/90 to 75/25) ,
fol | owed by basic sili¥& gel colum chromat ography (ethyl

acet at e/ hexanes10/ 90 to 50/50, volunme ratio) to afforda yellow solid. The

solid was washed_ wi th diethyl_ether t o %Fve t he t|tIe compound (2. 32 g :
21% a s a yel | ofv S5FFdre S Boil Tty hethoxyl 35T (Refer ence exanple 6 8

7- Met hoxy- 5mét5§1sﬁﬂ?éﬂ%¥ygyffaqa anlﬁgﬁ}}aiﬁLhngéih bt%bgg8k9lgc ac1?6_

carboxylic acid [0433 0 a 'solution of eth 7- met hoxy- 5-{
(nethoxyﬁetHyp)gbyr1dhthO§Y@e@W®t%la$¥Mmd@I@729&arboﬁyhaﬂe3t2339 in a

aqucous Sodi T RyaE okt 2y Livarey R VATRChsHRAR lrkodad ??S?eh“”a t

5 00C for fi,K- dlfﬁéehmzwﬁ@mm csmeant ratsedturded nedsoes mleswrnem The
resi due was 8 gﬁolve n water, and I M hydrochloric acid (10 mas "added

t o the m 2Pt BASRHEORISELTR T e%&“}Pfcrtaédlr\‘ﬁthA%tW‘Fe%‘&%t%‘?Jeut

ammonium hydroxide (10%, 10 mL) was added to the mixture. The
10 whole was'stirred at room temperature for 12 h. Water was
added to the mixture and the mixture was extracted with ethyl
acetate. The organic layer was washed successively with water,
saturated aqueous solution of sodium hydrogen carbonate, and
brine, dried (MgSO4), filtered, and concentrated in vacuo. The
15 residue was crystallized from diisopropyl ether-ethyl acetate
to give the title compound (2.26 g, 57%) as brown crystals. MS
390 (MHY).
[0456]
Reference example 76
20 . 2-(Methoxymethyl)-5-[3~(l-methylethoxy)-4-
nitrophenoxylpyridine
[0457]

Wenell
»

Me
[0458]

25 A mixture of 6-(bromomethyl)pyridin-3-yl benzenesulfonate
(60.0 g), sodium methoxide (49.4 g) and methanol (800 mL) was
refluxed for 20 h, and then cooled to 0°C. To the mixture was
added hydrogen chloride in methanoi (10%, 400 mL) at 0°C. |

After stirring at 0°C for 15 min, the mixture was concentrated
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organi c | ayer was washed with saturated brine, dried over nagnesium
sulfate, filtered and concentrated t o give the title conpound (2.28 g ,

100% a swa @ esygl | ow anor phous solid. MS 329 (MH + }CT/J[:gﬂﬁ/ﬁgmfgeference
exanple 6 9 7- Met hoxy-5-{ [6- (rrethoxyrret%[ﬁ pyridin-3-y

oxy}- | Hi ndBl Eaﬁuocar%kjfrﬁedé’a[soééiéi]ed[ 623 RERtdre rd 7tl?f%tmfcfsaﬂ%a ("g%-

(et hOXy”EEBMJ:énQi’été'di Nt 3-vydl &% ﬂéﬂrddédgie%h%n%qr DOX Yhi £ 86d bk 21 9 ) -
N- et hyl - - (3- dinethyl am nopropyl) carbodiim de hydrochloride (2.66 g )

, 1- hydroxybeﬁugtr4aﬁbW@ﬁQi?ﬂfﬂxp%thyiﬁuhomy- dilmethybbenranedé3630 al) was
stirred at é?%&}i&ﬁp% daecté {75209 N.2rfd %qz “Ej'l%@tﬁfl%é% IE'I“BQ' k‘n%o

hydr oxi de was a he m ™t ure. ter sti

t enper at yr RLf owad SsOifired tdxe 40Kt Uoe WBShEOASENtH &t e@bw&ﬁfrdt%iycled
pressure. Water WE? added to the residue and the m xture was extracted with

ethyl acet $f&YCThd'rgatics PVEF ks TREsREAWHE h2 8%t Uit TR B ea%r i ed

over nmagneskdpastbd alesh fddder edand conerniahed: ThoeteshduphsRid was
solidified with ethyl acetate-diethyl ether and the resulting solid was

washed wi t Higheehine etdreked of 1‘@% t:hélﬂ-tﬂf@dco@r@@@ml entgmited 178%RcAw .a
(l6s (ot noagmet iy oyt R a1 ot R Podor oe gt CAPEER Y o5t R61 [ odse]
'10 acetate:hexane = 1:4 to 1:1, volume ratio) to give the title
compound (20.5 g, 35%) as a yellow oil. MS 319 (MH").

[0459] '
Reference example 77
4-{[6- (Methoxymethyl)pyridin-3-ylloxy}-2-(1-

15 methylethoxy)aniline

[0460]
N
MeO N/ NH,
Me\T/O
Me‘
[0461]

A mixture of 2-(methoxymethyl)-5-[3-(l-methylethoxy)-4-

20 nitrophenoxylpyridine (20.5 g), iron (powder, 17.9 g), calcium
chloride (710 mg), ethanol (400 mL) and water (100 mL) was
refluxed for 5 h. The mixture was filtered with celite. The
filtrate was concentrated in vacuo to remove ethanol. Water
was added to the residue and the mixture was extracted with

25 ethyl acetate. The organic layer was washed with brine, dried
(MgSQ4), filtered, and concentrated in vacuo. The residue was
purified by basic silica gel chromatography (ethyl
acetate:hexane = 5:95 to 1:3, volume ratio) to give the title
compound (13.77 g, 74%) as a brown oil. MS 289 (MH").

30 [0462] -
Reference example 78 -

Ethyl 5-{[6-(methoxymethyl)pyridin-3-yl]loxy}-7-(1-
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[ 0440] To a solution of 7-nmethoxy-5-{ [6- (methoxymethyl) pyridin- 3-yl]
oxy} -1 Hindole-2-carboxamde (1.86 g ) in tetrahydrofuran (40 nL) was

added Lawgpgsv/1assseagent (2.3 g ) , and the m xture wapcslipsidosdsiass 500C
for 2 h . The m_xture was concentrated under reduced pressure. The residue

was di ssol \V?&fﬁyﬁeéf‘ﬁw atBripdo kil TR RABMLATE was washed with saturated

brine, driets@ugr nagnesiumsulfate, filtered and concentrated. The residue
was purified by basi c si I | ca gel col utm chr omat ogr aphy (et hyl

acet at e/ hexane volume ratio) to give the title conpound
(2.04 g , M/@/ aﬁ@aﬁtus solid. M5 344(M#) . [0441] Reference
exanpl e 71 (2- o y | - met hyl et hoxy) -5- [4- (nmethylsulf onyl)

phenoxy] -1 H i ndol e- ﬂecard)oxyl ate [0442] [0443] To a solution o f ethyl

7- hydroxy-5- [4- (net thqu onyl) phenoxy] -IHindol e-2-carboxylate (2.0 g
) in tetrahydrofuran (8¢ nlL) were added |- nethoxypropan-2-ol (1.04 rnL) |,
tributyl phggpiisne (2.46 nm) and 1,1'- (azodicarbonyl) dipiperidine (2.69 g
) at roomtenperature. The m xture was stirred at 5Q0C for 1 h . Then

| - met hox§pr opan- 2008 HdxBupg)of 47i WW@M%@YMPE’rm}naadyl Jaxy}-2-

(azodi car bany ) e xture and the
m xture vvag(I1 kn}e ggépﬁg%ggrgverm g"fa E acture wgszto@on ntP4ted in
vacuo. Et hylceaoet atélaas2@daed wao atdteacr eﬁjrdidﬁlta:@d:eldnﬁgﬁhjbbﬁlﬁﬁiera@iﬁ wer e

filtered off. _The flltrate was concentrated in vacuo. The residue was
purified b @ glmpéaab p°C. A solution of sodium nitrite (3.93 g) in

water (10 mL) was added dropwise to the mixture at 0-5°C. The

10 whole was stirred at 5°C for 30 min to give a diazonium mixture.
To a cooled (-20°C) solution of potassium hydroxide (85%, 9.4
g) in ethanol (40 mL) and water (40 mL) was added ethyl 2-
methyl-3-oxobutanoate (7.53 g). The diazonium mixture prepared
above was added to the solution at -30 to -20°C over a period

15 of 15 min. The whole was stirred at -20°C for 30 min. Water
was added to the mixture and the mixture was extracted.with
ethyl acetate. The organic layér was washed successively with
water and brine, dried (MgSO4), filtered, and concentrated in
vacuo. The residue was purified by silica gel chromatography

20 (ethyl acetate:hexane = 1:2 to 2:1, volume ratio) to give a
yellow oil (9.45 qg).

A mixture of p-toluenesulfonic acid monohydrate (8.9 g)
and toluene (50 mL) was refluxed for 2 h with azeotropic
removal of water, and then cooled tec 90°C. A solution of the

25 yellow oil described above (9.45 g) in toluene (50 mL) was
added to the mixture at 90°C. The whole was stirred at 90°C
for 1 h, and then cooled to room temperature. An agueous .
solution of sodium hydrogen carbonate was added tohthe mixture
and the mixture was extracted with ethyl acetate. The organic

30 layer was washed with brine, dried (MgSQ,), filtered, and
concentrated in vacuo. The residue was purified by silica gel

chromatography (ethyl acetate:hexane = 1:4 to 1:1, volume
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chromat ography (ethyl acetate :hexane = 1:9 to 6:4, volune ratio) to give
the title conmpound (2.08 g , 87%9 a s a browmmn o il MS 448 (M+ ) . [0444]

Ref er enceygxasiigs732 7- (2- Met hoxy-| - met hyl et hoxy) -5- [pér/apiRbbyesul f
onyl) phenoxy], -1Hi ndole- 2-carboxylic acid [0445][ 044 6 ] To a mi xture o

f ethyl 7- FEFPEt kX FiVendt KGtePhoxyd (6-1G 4) (met hyl sul fonyl) phenoxy]
-| Hi ndol e- 2- car hoxyhatee( £ 36-Goduend &t 1 AhHY:d qd{r@%&%%@"éﬁlg)cﬁf?g . Qgﬂgvol

(20 inL) was added | M aqueous sodi um hydroxi de sol ution
m xt ure wagnst itolagngt (50CnEbrwas hrebuzgd ricom2 dnpertdt wzeoswepini ght. To

the m xture was added | M aqueous_sodi um hydroxi de solution (10.5 . The
whol e was ﬁeppﬁfég 8& BB68 1 of™ u?tfef‘férCO_LOJhé/C.9 “h Sact#o%oﬁﬁ&%& €

concentr at ge lilow adlodefheibedi sihevarass arigh firedadiddne M1Byeochkeri c aci d.
Et hyl acetate and water were added to the m xture and the organic | ayer was

separ at ed. 3F€dtGakie Mayerraedt wisled Rnenvhatervagirredlyagssdy) 24 h,

filtered, and ¢pREERLHALELHNrYER Uemddles 18 .dugnwaguteehgugémgi&@dowshed
wi th hexane to give the title conmpound (1.288 g , 58% a s a pink solid.

The solid waslivachysirappnzearbemiiet¥as addachtte Hdeamd xtorg eadwhhee
Ceh s Lol 00 o A8/ e B ey (A brcan, e
- car boxam dege®d448layer was washed with brine, dried (MgSQs), filtered,

and concentrated in vacuo. The residue was purified by silicé'

gel chromatography (ethyl acetate:hexane = 1:4 to 2:1, volume

ratio) to give title compound (1.32 g, 15%) as an orange oil.

MS 385 (MH").

15 [0465]
Reference example 79
5-{[6~- (Methoxymethyl)pyridin-3-yl]loxy}-7-(1l-methylethoxy)-1H-

indole-2-carboxylic acid

[0466]
' 0]
AN
A\
N
H
Me\T/O
20 Me
[0467]

A mixture of ethyl 5-{[6- (methoxymethyl)pyridin-3-
ylloxy}-7-(l-methylethoxy)-1H-indole-2-carboxylate (1.65 g),
1M aqueous sodium hydroxide solution (10 mL), tetrahydrofuran

25 (10 mL) and ethanol (10 mL) was stirred at room temperature
for 15 h. Water and 1M hydrochloric acid (10 mL) were added to
the mixture and the mixture was extracted with ethyl acetate.
The organic layer was washed with brine,_dried‘(Mgsou,
filtered, and concentrated in vacuo to give the title compound

30 (1.43 g, 93%) as a brown amorphous solid. MS 357 (MH').

[0468]

Reference example 80
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[0449] To a solution o f 7- (2-nethoxy-I-methylethoxy) -5- [4-
(met hyl sul fonyl ) phenoxy] -IHindol e-2-carboxylic acid (1.072 g ) in

N, N- di metywglabosriegni de (15 nl) were added | -et hyl - 3- (3PCT/JP2009/057625
dlnethylanlnopropé % car bodj i m de hydrochl ori de 0 98 g and 1-
hydr oxyben25t t Paz¥pERaxiBRF K SRy ¥4 78w 1d opvdtr —dénm@é erhhaxrE) ~THe

m xture wagngbheredc-gtphom tenperature for 1 h . The m xture was
concentrated in vacuo. Water and et hylacetate were added t o the residue
and the reddhf8mt was extracted with ethyl acetate. The organic |ayer was
washed successi vel mbth brine an mater, dried (MgSO ) , filtered, and
concentrated in 2was purified by silica gel

chromat ogr el ¥ hanol = 100:0 t o 95:5, volume ratio) t o
give the title co

ound (910ﬁng, 8599 a s a white anorphous solid. MS 419

(MH + ) . [0450] RefWf example 7 4 1- (1-Methyl et hoxy) -5-{ [5-
(met hyl sul fonyl) pyrld 5 2- yl'] oxy} -1H ndole- 2-carboxylic acid [0451] 7-

(1- nethylethoxgi (et hyl sul fonyl) pyridin-2-yl] oxy
}-1 Hi ndol é027 rboxylate (10.7 g ) , | M aqueous sodlun1hydroxide solution

50 itiL) , eth d t

(oG for 2 h - | NAFSCRRoPT o bl B (O ey He LV AdRea LB Frat okt 7 47t
t he nixturmeﬂhyleﬂhuxyedlm Dndbté}quaﬂuwx@queouslaodﬂuthgur0X+de solutlon
and wat er

was was hedhwgfﬂxlﬁl?‘l?ﬁég@gjr?eé V\)g%]% V)I\%Ilgt h'f |e]1t héh"éﬁc %ecolggnﬂ g?(ra]:jcl Inazgcr:uo
t o give ta@méthygaﬁpﬂ@pﬁ@gyiﬁca%cgmn@@@ h@d&o@h@b@%ea@r@b%'ﬁ sR4id. MS
391 (NH + & N-dimethylformamide (50 mL) was stirred at room temperature
for 30 min. An aqueous solution of ammonium hydroxide (25%, 5
mL) was added to the mixture. The whole was sﬁirred at room
temperature for 4.5 days. Water was added to the mixture and
the mixture was extracted with ethyl acetate. The organic
15 layer was washed successively with water, saturated agqueous
solution of sodium hydrogen carbonate and brine, dried (MgSQO.),
filtered, and concentrated in vacuo. The residue was washed
with diisopropyl ether to give the title compound (1.05 g,
74%) as pale brown crystals. MS 356 (MH').
20 [0471]

Reference example 81

2- (Methoxymethyl)-5- (3-methoxy-4-nitrophenoxy)pyridine

[0472]
o
me° N” NO
Me’O
25 [0473]

A mixture of 6-(bromomethyl)pyridin-3-yl benzenesulfonate
(40.7 g), sodium methoxide (33.5 g) and methanol (600 mL) was
refluxed for 15 h, and then cooled to 0°C. To the mixture was

added hydrogen chloride in methanol (2M, 500 mL) at 0°C. After
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[ 0453] Reference exanple 7 5 7 - (1-Methylethoxy) -5-{ [5- (nethylsulfonyl)
pyridin-2-yl] oxy }- IH ndole- 2-carboxam de [0454][0455] A m xture of 7-

(1-met hyl\wbheayss/3-{ [5- (methylsulf onyl) pyridin-2-ylpbr@¥¥09/0s7625
}-1Hindol e-2-carboxylic acid (4.0 g), 1-hydroxybenzotriazole (2.07 g ) ,

| - et hyl - 3- S(tgrr&inﬁetaﬁyrraﬁinn*éﬁmaﬁyﬂ%%rmu39tnil.rae Hird et a@S(z 93 g )
and N, N-di ngffadrfrorman de (20u8L) MASietld Watd adlierOtof Qﬁe?’ge% adythen

cooled to roomtenperature. An aqueous sol ution of ammonium rOX|de (10%
10 nl) wasté@dgdxt@reh@aﬁlgoucentﬁamedwKﬂeyawupanrrambwg meghanténpek at ur e

for 12 h . r._wa ded to.the ure extracted
Wi th ethylnﬁ%%?ﬁFeO%Tﬁgeoregﬁggefagggiﬁﬁfo_ _W$t §ﬂ%§e %ﬁgﬁ§nﬁfpﬁ wat er ,

saturated aQueeus)sobutihesiah sedboraty driagery)camdngie, and brine, dri ed
(MS™), filtered, and concentrated in vacuo. The residue was crystallized

from di i sopHdfhvefrenaaifl (ReetBEk was gitie gk at ACcoaBodnhdi( 208 g |

S7% as erW%nCE%%E@h%raW§d399 Mt . a4e8] Bef angrge«exanpl fedba% and
(Met hoxymet hyl) -5- [3- (1-nethyl ethoxy) -4- nitrophenoxy |pyridine [0457]

[ 0458] A mibheuméxgfire- wabr @ﬁbﬁ@@h@fﬂ)wng}rr|Qﬁw13qnet@ézr¢zeﬁ?é1§ubfrgnaue (60.0 g

) sodi umyrethoyi de, (49.4 9: ), 300 Net hanal, (BRATY) peseLelhuxegsfor 20 b

, and then'¢C M Xt UTe was
10 concentrated in vacuo. The residue was crystallized from ethyl

acetate - hexane and the resultant was collected by filtration
to give 25.45 g of the title compound as pale brown crystals.
The mother liquid was concentrated in vacuo and the residue
was purified by silica gel chromatography (ethyl

15 acetate:hexane = 1:9 to 1:1, volume ratio) to give 1.70 g of
the title compound as yellow crystals. Total yield 27.15 g
(75%) . The crystals were recrystallized from ethyl acetate-
hexane to give yellow prisms. MS 291 (MH").
[0474]

20 Reference example 82

2-Methoxy-4-{ [6- (methoxymethyl)pyridin-3-ylloxylaniline

[0475]
~©
Mme© |N/ \[;:I\NHZ
Me/O
[0476]
25 A mixture of 2—(methoxymethyl)—5—(3—methoxyf4-

nitrophenoxy)pyridine (27.0 g), iron (powder, 25.9 g), calcium
chloride (1.03 g), ethanol (400 mL) and watér (100 mL) was
refluxed for 6 h. Then iron (powder, 12.9 g) and calcium
chloride (1.03 g) were added to the mixture, and the whole was
30 refluxed for further 2 h. The mixture was cooled to room
temperature and filtered with celite. The filtrate was

concentrated in vacuo to remove ethanol. Water was added to
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added hydrogen chloride in nethanol (10% 400 nL) at OQOC . After stirring
at OQC for 15 min, the mxture was concentratedi n vacuo. Tol uene was added
t o the rwoi2desei2sstd the m xture was concentrated i n vacROTHIPIOY/EITTEYE

met hanol . A, m xt ur

T ni L robeAEBnECE 89 57 T ot LESt i Lk IRHEEE (0754 g Fiamd scbbate.

N, N- di met hyhkosrgahde 1§9&rr&éé)wéﬁﬁé&ﬁkﬁﬁﬁ@uﬂﬂk 6Qeikar Mésb4 and then
concentrated in vacuo. Vater was added t o the residue and the i xture was

extract ed ﬁﬂﬂﬁeéﬁﬁyla%%e@%@%ﬁ“ﬁ?ﬁﬁ?ﬁgﬁﬂnW?QQQVerThﬁsrﬁésﬁ@@ ¥ ¢ FE W4 nleed
dried (NUS 1c£ %&FréﬁEoﬁHEE%?%y%ﬁgt q?¥ ac%t%%%“%eﬁlﬂg Le%%%?ﬁoraz

purified b |ca chr onat acetate exane =
1:1, vol anmd: ﬁatvo)umeor@ty@ ) the Q1véeihmo¢p¢umdc©m@o&nq (285% ga 83%) ya$| ow

oil. MS 319 rence exanple 7 7 4- { [6
(N@thoxyne?h?%? By? hIHLg é?% @%@ -2- (1- nmethyl ethoxy) aniline [0460]
[0461] A m[guare o f 2 - (nethoxynethyl) -5- [3- (1-nethylethoxy) -4-

ni t rophenoxy] pyridine (20.5 , iron (powder, 17.9 g ) , calcium
chloride (R26°RB}CS t3mmbE § 00 m.) and water (100 inL) was refluxed for 5

h . The m xtype was élr{lé@&@,@{mlméﬁmet }a%twﬂ teqwassconcentrated in

vacuo t o renbve e hanol er was adde S|due and the m xture
was ext racvédownyt phethy) hypdet zmee | pitapagiogd® ¢ | ayer was washed with brine,
dried (N@S%bh filtered, and concentrated in vacuo. The residue was
purified by b %lc S|I|ca gel chromatography (ethyl acetate :hexane = 5:95
t o1:3, volune ratio).t o give the title conpound (13.77 g , 74% a s a

bmmo“.M%ffﬁﬁ
Me/O ,N/ NN \\rCOZEt

H
M
Me,O e

[0479]
To a mixture of 2-methoxy-4-{[6-(methoxymethyl)pyridin-3-

15 ylloxylaniline (20.1 g), ethanol (300 mL).and acetonitrile (30
mL) was added concentrated hydrochloric acid (14.2 mL) at 5°C.
A solution of sodium nitrite (6.39 g) in water (20 mL) was
added dropwise to the mixture at 5°C. The whole was stirred at
room temperature for 30 min. The mixture was added to the

20 mixture of potassium hydroxide (85%, 15.2g), ethyl 2-methyl-3-
oxobutanoate (12.2 g), ethanol (60 mL) and water (60 mL) at -
20 to -10°C dver a period of 15 min. The whole was stirred at
-20°C for 30 min. Watef was added to the mixture and the
mixture was extracted with ethyl acetate. The organic layer

25 was washed with bfine, dried (MgSO4), filtered, and
concentrated in vacuo. The residue was purified by silica gel
chromatography (ethyl acetate:hexane = 2:3 to 2:1, volume
ratio) to give the title compound (12.58 g, 44%) as a brown
oil. MS 374 (MH").

30 [0480]
Reference example 84

Ethyl 7—methoxy—5—{[6—(methoxymethyl)pyridin—3—yl]oxy}-lH—
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[0462] Reference exanple 7 8 Ethyl 5-{ [6- (nmethoxynethyl) pyridin-3-yl]
oxy} -7- (1l-nethylethoxy) -1Hindole-2-carboxylate [0463] [0464] To a
m xture qfvolkodm[z@m(net hoxynet hyl ) pyridin-3-yl] oxy}-2pchip2088bingt£t hoxy)
aniline (13.7 , ethanol (200 nlL) and acetonitrile (20 nL) was added
concent r at éd! r@cﬁ?éPPEYééFﬁ (8.7 mL) at COC . A solution of sodium
nitrite (3.93g97) in water (10 nL) was added dropwi se to the mxture at
0-5C. The mhole was stirred at 5C for 30 mn to give a diazonium m xture.
To a cool ed (-200C) sglution of potassium hydroxide (85% 9.4 g ) in
te N bowgs added et hyl 2- nethyl - 3- oxobut anoat e

. oni u fure brepared above was added to the sol ution
at -30 to -%0C ovél a perli odHof 15 min. The whole was stirred at -200C for
30 mn. Water was addquQG)the m xture and the m xture was extracted with
ethyl acetate. The organic |ayer was washed successively with water and
brine, drigésghySO4), filtered, and concentrated in vacuo. The residue was
purified by silica gel chromatography (ethyl acetate rhexane = 1:2 to 2:1,
vol une ratlo) t oAginystargedf aw oblugreaiblipnic axid kydretef (1. 03 g) and
p-tol uenesuyl f d n d )> ahd,
refl uxed fgr %gh% QEE az ?%p%%fﬁg%%%é?g%fzabté%% %%g%t%§§ €00 Pﬁ§§?o 900C

A sol uti @t ehtkhe yadl @Mé@l&o@l:eédzrﬁd)egb°abovze §OLdE dh Jofl RtGlIUeRg (050 nl)

was added to.the mxture at 900C . The whol e was stirred at 900C for 1 h
and then cS@Fgﬁxyo rggﬁ1f@ﬁ%@@%ﬁTﬁ%ﬁgi%P¥ﬁﬁﬁEﬁl “sol ution of sodium hydrogen

car bonat e W@§o§§¢95e59l§H?dﬂ&%éﬁ6fbropanoate (1.0 g) in toluene (10 mL)

10 was added to the mixture at 90°C. The wholé was stirred at

90°C for 1 h, and then refluxed for 2 h. An agueous solution
of sodium hydrogen carbonate was added to the mixture and the
mixture was extracted with ethyl aéetate; The organic layer
was washed with brine, dried (MgSQ.), filtered, and
15 concentrated in vacuo. The residue was purified by basic
silica gel chromatography (ethyl acetate:hexane = 1:4 to 2:1,
volume ratio) and then by silica gel chromatography (ethyl
acetate:hexane = 1:9 to 2:1, volume ratio) to give the title
compound (140 mg, 15%) as pale yellow crystals. MS 357 (MH").
20 [0483]
Reference example 85
7-(2—Methoxy—l—methylethoxy)—5—{[6—(methylsulfonyl)pyridin—3—
yl]oxy}—1H—indole—2—cérboxylic acid
[0484]

0]
X
| N—co,H
Me\ < N
/S\ N H
OI \
MeO/\j/

[0485]

25

To a solution of methyl 7-hydroxy-5-{[6-
(methylsulfonyl)pyridin-3-yl]loxy}-1H-indole-2-carboxylate (2.5
g), tributylphosphine (2.79 g) and l-methoxypropan-2-ol (1.24
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and the m xture was extracted with ethyl acetate. The organic | ayer was
washed with brine, dried (MySO4), filtered, and concentrated in vacuo. The

resi due Wy 207i2k478d by SI I ica gel chromat ography (et hy lpcgaPi@bBsishexane =
1:4 to 1:1, vqlurreratlo give .a yel |l ow oi | g) . Amxture of

p-t ol uenes @'t o Eeafﬁﬁyﬁﬁﬁgﬁﬁ?aféo (I@L)BOV@S )2 tloljuene (50 m_) was
ref | uxed T Qla 2ol a9z el L opt £14s 160380' then .foole ?, 0 9OC

A sol ution of the yel [ ow ol escril ed above (fec(r) i n tol uene
was added ts¢itrhredniaxt GORC aEtOJQOLCS ‘hhemmahenwasnr:ehltuaeddf bn xzalcdno and then

cooled to r ut i .0f _sa
car bonat e \ng@a)hggg% f[dh m- X ure&.aéjncsitcfshe mroet%ulr élewaagldgx rég e vmth et hyI
acet at e- t emaakydrdbuwane Faeowvegany cfilayert was. wasbedidcrhtoruae, dried

SO ), filtered, concentrated in vacuo. The residue was purlfled by
g:vPi Ca) gel 8%898?88?&%? YREWS1 a06 &ES1LHExHRE BUTiiied bY 1silifamel

rati o) to ghvembitbheapRYPeedy{ lad2 fte: HBMnAS an 20kaNG8 101 Lo1{¥Re 385
(MH). [0465] Reference exa Ye 79 5-{ [6- (Methoxynet hyl)pyr| di n-3-yl]

oxy}-7- (1rﬁ§tlﬁ9/I éﬂﬁoi’e??n kaP@ﬁﬂ@ 52136%% tﬂedquftroa@t@g[r@@m] %\thvkt ure of
sthyl o { bferhiEthg xﬁsthyibspefcs'?lln ﬁylopdnle P 5/ to(g? 1 7B! QYLEE DOXY S
'l € S0 | on

- H ndoI e- oxy ate aqueous sodi um I oXi
(10 nl) 19 tveflr ahbyctnmmml c(ﬂO:h?d_)ozand let hqnebuél@odt_mmmhydscbiid@d at room

omper 2 ur Lot 35 s A8 o' SSMALSCh A £l d (10, pL) ver e, ogged o
layer was washediwkth BtipGomdfdrgsk {MIS@)for 20 h. The mixture was
washed with diethyl ether. The organic layer was extracted
with 1M aqueous sodium hydroxide solution. The water layers
15 were combined, acidified by 1M hydrochloric acid, and
extracted with ethyl acetate. The organic layer was washed
with brine, dried (MgSQ4), filtered, and concentrated in wvacuo.
The residue was washed with hexane to give the title compound
(1.50 g, 52%) as colorless crystals. MS 421 (MHY).
20 [0486]
Reference example 86 '
7—(2—Methoxy—l—methylethexy)—5—{[6—(methylsulfonyl)pyridin—3—
ylloxy}-1H-indole-2-carboxamide
[0487]

o ,
X
| N —CONH,
Me. =
S. N N
OO0

MeO/\j/

25
[0488]

A mixture of 7-(2-methoxy-l-methylethoxy)-5-{[6-
(methylsulfonyl)pyridin-B—yl]oxy}—1H—indole—2—carboxylic acid
(1.40 g), l-hydroxybenzotriazole (670 mg), l-ethyl-3-(3-

30 dimethylaminopropyl)carbodiimide hydrochloride (0.95 g) and
N,N~-dimethylformamide (50 mL) was stirred at room temperatﬁre

" for 30 min. An aqueous solution of ammonium hydroxide (25%, 5
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filtered, and concentrated in vacuo to give the title conpound (1.43 g ,
93% as a brown anorphous solid. M 357 (MH+ ) . [0468] Reference exanple
805- { [6‘w6'¥66mxs’76‘9t hyl) pyridin-3-yl] oxy} -7- (1-net bkflrgi)mwé%zs

-1 H ndol e- 2 -carboxam de [0469] [0470] A mxture o f 5 - {

(et hoxymefy| y3gy AREPA- BoyHpe grdFturs - ( ThenebRjPetAdxflirre %t zoom

-1 H-i ndol et%mg@&agwbl eofcid £1. 43 Qr whs eﬁeegxweemt gzole %%%ﬂ@) :

| -ethyl-3- (3- dinethylam nopropyl) carbodiimde hydroc orlde 1

and N, N—d|m@Kﬁvt$0Wﬁanﬁ&ér%606dtwighv%ﬁhxﬂ|aqaaaugt TbenmrgmmmneﬁaUQrfor 3

O m | uti f d d
o the m xt tee. PHEedn skt RRs Pt T N o met ager Sture POP 4S8 ghyet
Wat er was addeddtium hparm';muwrkambtt@earm X i Was iexd r@rised) W Eh1eshyd,

acetate. The organic | ayer was washed succeSS|ver with water, saturated
aqueous soPff %nﬁePt§6g?ﬁn%%y¥ﬁQRﬁa1 ThRebsRatEuGNdaBr YRR Y EER (R0 4 )

filtered, @G@tﬁ@@cﬁékéﬁéego'%ﬂ/@% thhe d m%%nwaalw@ghgd ¥BED a5
dllsopropyl ether t o give the title conmpound (1.05 7774% "a s pal e brown
crystals. MPEo35eseMryshals | 0457142 Reft ¢énce exanple 8 1 2 -
(N@thoxynetaéb -5- (3-met hoxy-4-nitrophenoxy) pyridine [0472] [0473] A

m xture o f bronnnethyl) pyridin-3-yl benzenesul fonate (40.7 g ) ,

sodi um net ReXedent83ebamgple atidl nmet hanol (600 nl) was refluxed for 1 5 h

and t hen cggkgg 5_?{§p§§drg%§tipﬁypixture was

(methylsulfonyl)phenoxy]phenyl}hydrazdno)propanoate

[0490]
0
QT
Me . \Q\N’N\\(COZE
1] H
O OH Me
15 [0491]

To an ice-cooled and stirred mixture of 2-amino-5-[4-
(methflsulfonyl)phenoxy]phenol (4.3 g) and concentrated
hydrochloric acid (2.8 mL) in ethanol (40 mL) and acetonitrile
(10 mL) was added a solution of sodium nitrite (1.27 g) in

20 water (5 mL) at -5 to -10°C, and thé mixture was diluted with
water (20 mL). After stirred at -5 to -10°C for 30 min, the
resulting clear brown solution was added dropwise to a cooled
solution of potassium hydroxide (85%, 3.05 g) and ethyl 2-
methyl-3-oxobutanocate (2.44 ml) in ethancl (30 mL) and water

25 (30 mL) at -10 to -20°C. After stirred at -10 to -20°C for 20
min, the mixture was partitioned between ethyl acetate and
aqueous citric acid solution. The organic layér was washed
with brine, dried (MgSO,), filtered, and concentrated in vacuo.
The residual light brown solid was washed with ethyl acetate-

30 hexane to give the title compound (5.81 g, 96%) as a light
orange solid. MS 391 (MH").

[0492]

Reference example 88
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added hydrogen chloride in nethanol (2M 500 nL) at 00C . Afterstirring at
roomtenperature for 30 mn, the mxture was concentrated in vacuo. Tol uene

was addedybaosdi@sggsi due and the m xture was concentrat e T/IP2008644924 O
renove nethanol. A m xture of_ the resjdue

4-f | uor o- 2EiB¥Ro%y L [ 2ni {Peblrlenbi gl ) 2”@’ -4~ [fot assi um car bonat e (120 g )
and N, Ndi W%Tefﬂ}ﬁ&zigﬁﬂ%hgmﬁﬁ&%%? }WOLI%%% %u%ahgat , and then

concentrated in>vacuo er was a e resi'due an e mxture was
extract ed WO#R3éthyl acetate. The or ganl c layer was washed with brine,
dried (I\/gSO), f| | teped, and concentrated in vacuo. The residue was

crystallized S etate - hexane and the resultant was coll ected by
filtration MeQu 25. ofNt heobitt | e conpound as pal e brown crystals.

The nother |iguid was ¢ nceﬂt ra/ed in vacuo and the residue was purified by
silica gel chPomatoYe (ethMe acetate: hexane = 1:9 to 1:1, vol une
ratio) to give 1.70 ’/Q{) the title conmpound as yellow crystals. Total yield
27.15 g (75% . The crystals were recrystalli-zed fromethyl acetatehexane to
gi ve yelﬁowoéﬁ'ﬁ%rrs M5 291 (M) . [0474] Reference exarrpl e 82 ‘

2 At noy oo TR Pom s s A L u o, salLingy Lperl 007
(27.0 g ) hydrory{peywler, 25.9 g ) , calcium chI oride (1.03 g ) , ethanol
§") and calEPbaYERRbFPHE YT PTG HUASa 208 RECRERPEFE, | ard € hetibhol e
was refluxgdriginbufthenry das dedindi:023 rea9hednt8-188M1.4 m1),

10 and the mixture was stirféd at 4°C for 1 h and then at room
temperature for 3 h. The reaction mixture was concentrated in
vacuo and the residue was partitioned between ethyl acetate
and aqueous citric acid solution. The organic layer was washed
successively with aqueous citric acid solution and brine,

15 dried (MgSQ4), filtered, and concentrated in vacuo. The
residue was purified by short silica gel chromatography (ethyl
acetate) to give light orange crystals, which were washed with
ethyl acetate-hexane to give the title compound (6.49 g, 93%)
as light orange crystals. MS 471 (MH").

20 [0495]

Reference example 89
Ethyl 7—[(methylsulfonyl)oxy]-5—[4—(methylsulfonyl)phenoxy]-
1H-indole-2-carboxylate

[0496]
. O N ‘
Me\('?/@/ mcoﬁ
('85 Me. O
. e
2
25
[0497]

A mixture of p—téluenesulfonic acid hydrate (0.63 g) and
toluene (40 mL) was refluxed for 2 h with azeotropic removal

of water, and then cooled to 50°C. Ethyl 2-({2-
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tenperature and filtered with celite. The filtrate was concentrated in
vacuo to renove et hanol. Water was added tothe residue and the m xture was

extract edypihdy/©sdyy] acetate. The organic |ayer was wasbpegypbdobodiine,
dried (MgSO 4), filtered, and concentrated in vacuo. The residue was

purified b [yns%q%éuéépn&mgm ofrhpny (ethyl acetate :hexane = 1:3 to 3:1,

vol une rati i b oil. M
S 261 (N+H-?ﬁeﬂﬁ¥2sleg%%?Z?Eﬁﬁég%ﬁ%n% s %;f1lﬂ%? f§?4%#%5%03$ 2% 6.

(met hoxynetwad Jadoedi dontBe miktoxy dpheofd.) hydeazstmirmg)paamcfafe f06478]

[ 0479] To ur f_2- hox (e Xymet I ridi

yl ] oxy}ani ﬁdr?gé %1118 r?acg‘f anoft](l%% ﬁ)pa}tdlqcacenteﬁﬁn?{aeztlwré EHP??I ) was

added coacedatated ahmdaqabbom sOcai:unﬁl K de g )catbdaGt A S(DlleUbtranch sodi um
nitrite (6..39 g ) in water % was added dropwi se to the mi xture at 5C

The whol e v?:éf‘é’eg‘t W?Feﬂaﬁpe?o H?‘t:% Yt ir'el $r2 BIE s SOt EtiPeehas added

to the m Xtdérr%o(ﬂaftepghés§k5!ﬁéhygfi)é‘&dﬁvj $5¥, E31t8ekd, ehiY! cond@iind e
oxobut anoate (12.2 g ) , et hanol (60 nL) and water (60 m) at - 20 to -10C

over a perildd v@chols s rehiedusholas way idtiiedr &y §tlllz® o€lfor 30 mn. Water

uas added (4. hecRLXbHRG R0t oLt 6, ums, X! rackad W LB LNV L AggLat e

The organi c layer r| ne d ( S 7 efed
concent riat echtiio) vaouglvé*hEheesltlLle a@spgourid f {235 lngy, $|6I )casgplale yellow

chr omat ogr a hy| .a hexane = 2:3 to 2:1, volune ratio) to give

the title ggﬁ%&%ﬁ k% gg&gﬁHZiét% as abromoil. MS 374 (M+H+ ) .
[0498] , )
Reference example 90

7-Hydroxy-5-[{4- (methylsulfonyl)phenoxy]-1H-indole-2-carboxylic

15 acid
[0499]
© N
g T CIyor
S H
OH
[0500]

To a mixture of ethyl 7-[ (methylsulfonyl)oxy]-5-[4-

20 {(methylsulfonyl)phenoxy]-1H-indole-2-carboxylate (2.81 qg),
tetrahydrofuran (30 mL) and methanol (20 mlL) was added a
solution of potassium hydroxide (85%, 1.8 g) in water (20 mL).
The mixture was stirred at room temperature for 15 h and then

" partitioned between ethyl acetate and aqueous citric acid

25 solution. The organic layer was waéhed with brine, dried
(MgSO4), filtered, and concentrated to give 'a light brown solid,
which was washed with ethyl acetate-hexane to give the title
compound (2.12 g, 98%) as a light orange solid.

'H NMR (DMSO-d¢) & 3.17 (3H, s), 6.40 (1H, d, J = 1.8 Hz), 6.87

30 (1H, d, J = 1.8 Hz), 7.04 (1H, d, § = 2.4 Hz), 7.10 (2H, dd, J
= 1.8, 6.9 Hz), 7.86 (2H, dd, J = 1.8, 6.9 Hz), 9.91 (1H, s).
[0501] |

Reference example 91
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[ 0480] Reference exanple 84 Ethyl 7-methoxy-5- {[6- (nethoxynethyl)
pyridin-3-yl] oxy} -I|H ndol e-2-carboxylate [0481] [0482] A m xture of

p-tol uen I i cid hydrate (1.03 g ) and toluene (1 | uxed
for 2 h ﬁPﬁBgyezgﬁéopi c renoval of water, and then cool ggwt:%mg%g%%gA

sol uti on ofN-dZmf(Bepzylsul fanyibky3 L{diethamwrepyddtAyhydpyriydbnid= yl ] oxy}

phenyl) hy _4.h; 10l _uel was added to the
m xture at q@%é%§QL$%gBaggf%ﬁ$\ééx ‘lqlr% eld{aa%l%g%%fr%rw{fﬂ#j,e and then refluxed
for 2 h . AQ5&8udeous solution of sodium hydrogen carbonate was added to the
m xture and the m xture was exj+acted with ethyl acetate. The organic |ayer
was washed with brine, dried @on filtered, and concentrated in vacuo.
The residue was purified by b silica gel chromatography (ethyl acetate
-hexane = 1:4 to 2:1, volune ratio) and then by silica gel chronmatography
(ethyl acetate :hexane = 1:9 to 2:%, ®unme ratio) to give the title
conpound (140 ny, 15%() as pale yel yow crystals. M5 357 (M++ ) . [0483]
Ref er ence exanpl €85 7 &t RO y-I-ﬁ’MehyI et hoxy) -5- {[6- (nmethyl sulfonyl
)pyri di n- 3wk J }- 8T & 2- carboxylic acid [0484 ] [0485] To a

sol ution of mdthyl” 7-hyd ox&- 5-9 [6- (nmethylsul fonyl)pyridin-3-yl]

oxy}-1 Hindol & 2-carboxytate (2. 5 g ), tributyl phosphine (2.79 g ) and

| - met hoxyprnopasj2-ol (1.24g ) in tetrahydrofuran (50 nL) was added 1,1'-

To an ice-cooled and stirred mixture of 7-hydroxy-5-[4-
(methylsulfonyl)phenoxy]-1H-indole-2-carboxylic acid (2.1 g)
and 2-(benzylsulfanyl)-3,3-dimethoxypropan-l-amine (2.9 g) in
N,N-dimethylformamide (50 mL) were added 1-

10 hydroxybenzotriazole (1.1 g), and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (1.6 g). After
stirred at 4°C to room temperature for 15 h, the reaction
mixture was concentrated in vacuo and the residue was purified
by silica gel chromatography (ethyl acetate:hexane = 35:65 to

15 60:40, volume ratio) to give light yellow crystals, which were
washed with ethyl acetate-hexane to give the title compound
(1.73 g, 50%) as pale yellow needles. MS 569 (MH+).

[0504]
Reference example 92

20 N-[2-(Benzylsulfanyl)-3,3-dimethoxypropyl]-7-(2-methoxy-1-
methylethoxy)—5—[4—(methylsulfonyl)phenoXy]—1H—indole—2—
carboxamide

[0505]
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(azodi carbonyl) dipiperidine (3.48 g ) at 600C . The whole was stirred at
60C for 1.5 h and then concentrated in vacuo. Diisopropyl ether was added
to the regpdye/aeshsi nsol uble materials were renoved by pichklpaiobesreasThe
filtrate was concentrated in vacuo. The residue was purified by silica gel
chromat ography (ethyl acetate  ffigxane = 1:2 to 2:1, volune ratio) and then
by basic silica gel chromatog (ethyl acetate: hexane = 1:2 to 2:1,
volume ratio) to give a colorleSs oil. A mxture of the oil, |M aqueous
sodi um hydroxi de solution (15 nl)~s tejjeahydrofuran (15 nlL) and net hanol
(15 nL) was stirred at roomtenper e for 20 h . The m xture was washed
with diethyl etheg. ®&he ni @ eropRs extracted with I M aqueous sodi um
hydr oxi de sol gTh yers were conbined, acidified by IM
hydrochlorW@\g' and fictedy with ethyl acetate. The organic | ayer was
washed with b i ne, ﬂrueq%(wﬁscn) filtered, and concentrated in vacuo. The
resi due was vvashed W exane to give the title conpound (1.50 g , 52% as
col orl ess crystals. 421 (MH) . [0486] Reference exanple 86 7-

(2- Met hoxy- | - met hyMéPhoxy) -5- { [6- (nethylsulf onyl) pyridin-3- yl] oxy
}-1 Hindol ﬁeg Tlr boxam de [0487] A mixture of 7- (2-methoxy-I|-nethylethoxy)
-5 { [6- %y sulf onyl) pyridin-3-yl] oxy }-IH—indoIe 2-carboxylic acid
(1.40 ¢ ) , 1- hyTo oxydehzotd | rloitel 6 X dg)[ 2~ (beethybulfaf@i) -3, 3~

N N di et noF RO RS R 2! S e e %g&&neazﬁﬁmya%om i n.
An aqueoys i §abUé+Dhc oF b aRamNdsIM hyy @i, de (i 20%y 1 pRblpwaseadded 4p) they

m Xxture. The whole was stirred at room
l-methoxypropan-2-ol (0.59 mL) in tetrahydrofuran (50 mL) was

added 1,1’ -(azodicarbonyl)dipiperidine (1.53 g) at room
temperature under argon atmosphere. The whole mixture was
stirred at 50°C for 4 h, and tributylphosphine (1.4 mL), 1-

10 methoxypropan-2-ol (0.59 mL) and 1,1’-
(azodicarbonyl)dipiperidine (1.53 g) were added thereto. After
stirred at 50°C for 3 h, the reaction mixture was concentrated
in vacuo. The residue was diluted with diethyl ether and the
insoluble materials were removed by filtration and washed with

15 diethyl ether. The combined filtrate and washings were
concentrated in vacuo and the residue was purified by silica
gel chromatography (ethyi acetate:hexane = 35:65 to 60:40) to
give a light yellow oil. The o0il was partitioned between ethyl
acetate and water. The organic layer was washed with

20 successively water and brine, dried (MgSO,s), filtered, and
concentrated to give a yellow oil, which was purified by
silica gel chromatography (ethyl acetate:hexane = 35:65 to

© 70:30, volume ratio) to give the title compound (1.6'g, 82%)
as a pale yellow oil. MS 641 (MH;).

25 [0507]

Reference example 93
2-(Benzyloxy)-3,4-difluoro-l-nitrobenzene

[0508]
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tenperature for 15 h . Water was added to the m xture and the m xture was
extracted with ethyl acetate. The organic | ayer was washed successively

wi t h wat e 8@t gs@ed aqueous sol ution of sodi um hydr ogegrgfida9ndies and
brine, drigd (MgSO ), filtered, and concentrated in vacuo. The residue was

washed with acet ate-hexane to give the title conpound (1.35 g, 98%
as colorles i\%l s. M5 420 (M) . [0489] Reference exanple 87 Ethyl
2- ({2- hydroxy-4-[ 4=2( et hyl sul fonyl) phenoxy] phenyl }hydrazono) propanoate

[ 0490] [0491]-%0 an ice-cooled and stirred m xture of 2-amino-5- [4-

(nmet hyl sul fonyl ) phenoxy] phenol (4.3 g ) and concentrated hydrochloric
acid (2.8 nn ethanol (40 nL) and acetonitrile (10 nL) was added a

sol ution of iumnitrite (1.27 g ) in water (5 n.) at -5to -100C, and
the m xture diluted with water (20 nL) . After stirred at -5 to -100C
for 30 m n,[ogﬁ resulting clear brown solution was added dropwi se to a

cool ed sol ution afppetassi &mh 9{3@%fﬂ§‘oﬁc&5o%ni%x%§h@nblar@SQEh?g 2penzyl
nmet hyl - 3- oxobut anoate (2.44 nL) in ethanol (30 ) and wat er b nl) at -10

to -200C . baomadestiPrednht and petaIvn@ ferrz®aten,(1ihé &) xinr B, Mas

partitioped,. C t ! i_tri ci j.on. e

O gani ¢ T ayar Sy acpat ut PRk e Rk, ropt FemRgrekhge =ob

concentrat é® ihn Theuoeadtion esigltnate | waghtcdraamt radkidd inasavwashaddwehé et hyl
. : o :

ggF}gFeREX%%%i%%@Ekgg éggtiéiégégogg%%ggk é%ﬁ%& %cbtggé>ag %anghtTgéange

organic layer was washed with successively water ahd brine,

dried (MgSO,), filtered, and concentrated to give the title
10 compound (22.1 g, 97%) as a light yellow solid. MS 264 (MH") .

[0510]

Reference example 94

5-[3-(Benzyloxy)-2-fluoro-4-nitrophenoxy]-2-

(methylsulfonyl)pyridine

15 [0511]
Me\§ N" F NO,
0 o .
[0512]

A mixture of 2-(benzyloxy)-3,4-difluoro-l-nitrobenzene
(7.65 g), 6-(methylsulfonyl)pyridin-3-ol (5.0 g) and potassium
20 carbonate (4.4 g) in N,N-dimethylformamide (40 mL) was stirred
at 90°C for 5 h. The reactidén mixture was concentrated in vacuo
and the residue was partitioned between ethyl acetate and
water. The organic layer was washed with successively water
and brine, dried (MgSQ,), filtered, and concentrated in vacuo.
25 The residue was purified by silica gél chromatography (ethyl
acetate:thexane = 25:75 to 40:60, volume ratio) to give light

yellow crystals, which were washed with ethyl acetate-hexane
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[ 0492] Reference exanple 88Ethyl 2- ({2- [ (nethylsulfonyl) oxy] -4- [4-
(met hyl sul fonyl) phenoxy] phenyl }hydra zono) propanoate [0493] [0494] To

an i ce-cogbegiernssstirred solution of ethyl 2-({2- hydregysfrobdsic2s
(et hyl sul f onyl) phenoxg],ghenyl } hydr azono) pr opanoate (5.8 ). in pyridine
A

X g
(60 nL) wadadddg rBehanestl FORRPURAI oF i el ( 104 M35 Padivd YERA OMi xt ure was
stirred at 4Gf@nsl h and then at roomtenperature for 3 h . The reaction
m xture was concentrated in vacuo and the residue was partitioned between
et hyl acet dHeN¥Rd(@gUkgus 8i2bi ¢3Aci sl) sobutl oRH,The) ,orgard d 1Hay ed, wds =

washed succgessi vely with,agyeous, cjtric_aci | utj on, and. bri,ne, dri.ed
(MSO ) .+ fiiversd Hana Lontent iat Gl Db giui éjéi?dgre“wgs?pugrh ed by
short siki ¢a)gels.olbr gqoat ogy aphy € e6 hyt) aceied e)1H,0 i Ve d pght Hayange
crystals, ict} were washed with ethyl acetate-hexane to give the title
conpound ( A?éé , 93% as light orange crystals. M5 471 (M#H). [0495]

Ref erence exaRlke-89:khh¥le795[ (et hyl sul fonyl) oxy] -5- [4-
(et hyl sul f onyl) phenoxyi - I Hindol e-2-carboxyl ate [0496] [0497] A m xture

of p-tol ueresBenaniiexserd-hydere et Ol &3(ee Yh vl tfginydn@yeddintP-was
refluxed f i.th.azeotropic renoval of water, and then cooled to 500C
. Et hyl 2-%[15-%&(}%?2&%11”0@” oxy] -4- [4- (nethyl sul fonyl)phenoxy]
phenyl }khydiO&Zdno) -propanoate (0.52 g )

o (Y
Me\§ N" F NH,
o! 0

[0515]
A mixture of 5-[3-(benzyloxy)-2-fluoro-4-nitrophenoxy]-2-
(methylsulfonyl)pyridine (8.4 g), iron (powder, 5.5 g),

15 calcium chloride (0.24 g), ethanol (200 mL) and water (40 mL)
was refluxed for 4 h. The mixture was cooled to room
temperature and filtered through a celite pad. The filtrate
was concentrated in vacuo to remove ethanol. The residue was
partitioned between ethyl acetate and brine. The organic layer

20 was washed with brine, dried (MgS04), filtered, and
concentrated in vacuo. The residue was purified by silica gel
chromatography (ethyl acetate:hexane = 20:80 to 40:60, volume
ratic) to give the title compound (5.5 g, 70%) as a dark green
0il. MS 389 (MH'). |

25 [0516] ‘

Reference example 96
6-Amino-2-fluoro-3-{ [6- (methylsulfonyl)pyridin-3-yl]oxy}phenol
[0517]

Q
STONT F NH,
0 OH
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was added t o the mxture at 50C. After stirring at 50Cfor 3 0 mn, the
reaction mxture was partitioned between ethyl acetate and aqueous sodi um

hydr ogen wanheates The organic | ayer was washed successiyab¥oowoiA2aqueous
sodi um hydr o%en carbonate and brine, dried (MgSO 4 ), filtered, and

concent r at é4°ilf lvacuo. The residue was purified by silica gel

chr omat ogr aphy (8t livle-aeg! gt ea1 hekane v 35 A% fudk A3 55cvol ure ratio) t o
give the title conpound (235 ng, 469% a’s pale yellow crystals MS 452 (IWH

+) . [0498peRéVésehéenEkanpredﬁmrihyydmnwwmalqhﬁ- (Gt yl, sdPkonyl )

h | Hhi I d .[ 04 0 t f ethyl
? ?nox%/]rmt I%‘?IlI ggony%ﬁjégigﬁgxx C(f Calu(nl[ %E%Jsul[W onyI )Ep%ea8;nyi( e e Y

-1 H i ndob et2teahbaxyfatren( 2180 ML) and etgtatayrdriof @oamr()3aist hy)ira@dnﬁr’eédilanol
(20 nL) was added a solution o_f potaSS| um hydr.oxi de (85% 1. g in water
(20 nL) . PheTAPRt GREPGASTSEE el 4 th BGiaT rpéeiséidr% RP&nd t hen

partitionedasbgt\yeenygshybngssel 363‘? ANt BAUERUS id thishedChd cgol ution. The
organi c | ayer was washed with brine, dried (MgSO 4 ), filtered, and

concent r at égtrabygroéuaanighthdnon B iapmbimiesh f\Aéstr\mghéddvW@hhem@yl
cootate_ nexgie, Lol Bekdl 10 HEgP IS Sl e 2003500l O
Hz), 6.87 ektHyldacefatel. Bhéizgolutih (Wad, dbmceht%aie@ Hﬁ)va&u&OtéZ@hv@d, J
- 1'8"6'gtﬁé)tiZ126cé%£%ugg{(i é’g,fﬁoéé as a llg%l rownsa orp gggl]

solid. MS 299 (MH'). |

[0519]

Reference example 97

15 Ethyl 2-[(3-fluoro-2-hydroxy-4-{[6-(methylsulfonyl)pyridin-3-
yl]loxylphenyl)hydrazono]propanoate

[0520]
N
Me_ ! N/ E ,N\\rCOZEt
I H
OH Me
[0521]
20 To an ice-cocoled and stirred mixture of 6-amino-2-fluoro-

3-{[6- (methylsulfonyl)pyridin-3-yl]oxy}phenol (4.2 g) and
concentrated hydrochloric acid (2.6 mL) in ethanocl (40 mL) and
water (10 mL) was added portionwise a solution of sodium
nitrite (1.16 g) in water (20 mL) at -10°C. After stirred at -
25 10°C for 10 min, the solution was added dropwise to a cooled
solution of potassium hydroxide (85%, 2.8 g) and ethyl 2-
methyl-3-oxobutanoate (2.2 mL) in ethanol (25 mL) and water
(25 mL) below -5°C. After stirred at -5 to -10°C for 30 min,
the mixture was partitioned between ethyl acetate and aqueous
30 citric acid solution. The organic layer was washed with brine,
dried (MgSQ4), filtered, and concentrated in vacuo. The
residual brown oil was purified by silica gel chromatography

(ethyl acetate:hexane = 2:1 to 4:1, volume ratio) to give the
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Ref erence exanple 91N [2- (Benzylsulf anyl) -3, 3-dinethoxypropyl]
-7-hydroxy-5- [4- (nethylsulfonyl) phenoxy] -1 H i ndol e-2-carboxam de [0502]

[ 0503] TqV@QO('gggzﬁs@gol ed and stirred m xture of 7-hydroxychrpbodo/ns7625
(et hyl sul fo phenoxy] -1 Hindo| e- carboxyllc acid (2.1 g and 2-

(benzylsulFléﬁﬁlfomgougddlﬁa?ﬁoﬁpr%pbniﬁ ~grfhte brpvg prismg. MS 412

N, N-dlnethth@ mam de (50 nL) were added 1- hydroxybenzotriazole (1.1 g ),

and | -ethyl - (3- dinmethyl ani nopropyl ) carbodiim de hydrochl oride (1. 6 g)
After stﬂﬂﬁéd]at 4C to roomtenperature for 15 h , the reaction mxture

was concentrat ng,t he re5|due was purified by silica ge
chronatogrgp%e%gefﬁyﬁggﬂ %tg - hexane 35:65 to 60:40, volune ratio) to

give I|ghtEyebﬂomk¢nysfat6romb+ctm@tﬂyﬂyumﬂuﬂiDdeyJemhyw6acetate hexane to
gi ve the t|tIe cgnggund £1'73'§£ 50% . as pal e %QIIOM/needles M5 569 (M)
[0504] REMEFBREEUEkARPE PYDLRENT Iy { snpARnS RV fiydF azgno] propanoate
3- dlnethoxxggggyl] -7- (2-nmethoxy-I| nethyl ethoxy) -5- [4- (nethylsulfonyl)
phenoxy] -IHindol e- 2 ~car boxam de [0505][0506] T o a stirred solution o f
N - [2- (benzyl 3 3- dlnethoxypropyl] - 7- hydr oxy-5- [ 4- '
(met hyl sul f n? eno -Iﬁdnd 2-carboxamide (1.73 g ) ,
trlbutylphospﬁ (1F4 )Nanﬂgh ﬁethoxypropan 2-ol (0.59 M) in
tetrahydrofuran (50msel ) onas Had ‘- (azodi carbonyl) dipiperidine
(1.53 g ) at roomte rature under argon at nosphere. The whol e m xture was
stirred at 50C for 4 %9 and tributyl phosphine (1.4 m), 1-

[0524]

10 To an ice-cooled and stirred solution of ethyl 2-[(3-
fluoro-2-hydroxy-4-{ [6- (methylsulfonyl)pyridin-3-
yl]oxy}phenyl)hydrazono]propanoate (4.95 g) in pyridine (50
mL) was added methanesulfonyl chloride (1.1 mL), and the
mixture was stirred at 4°C to room temperature for 15 h. The

15 reaction mixture was concentrated in vacuo and the residue was
partitioned between ethyl acetate and aqueous citric acid
solution. The organic layer was washed successively with
aqueous citric acid solution and brine, dried (MgSO4), filtered,
and concentrated in vacuo. The residual light brown solid was

20 washed with ethyl acetate-hexane to give the title compound

" (5.4 g, 92%) as a pale brown solid. MS 490 (MH').

[0525]
Reference example 99
Ethyl 6-fluoro-7-[ (methylsulfonyl)oxy]-5-{[6-
25 (methylsulfonyl)pyridin—3—yl]oxy}—lH—indole;Z—carboxylate

[0526]
0
X

we O 0 N—Cco,Et

ST ONT OF N

o Me. O

S

[0527]

A mixture of p-toluenesulfonic acid monohydrate (6.2 g)
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met hoxypropan-2-ol (0.59 m) and 1,1'- (azodicarbonyl) dipiperidine (1.53 g
) were added thereto. After stirred at 5 00C for 3 h , the reaction m xture
was conc Iy vacuo. The residue was diluted w thpg boSkher and
t he |nsoﬁgglg&ﬁ%ﬁg?lals were renoved b y filtration and ma Bﬁ wi th di et hyl
et her. The 3@¢hisicdagnei (£BAt BLAnde fabhif hggeshefer dordt éiithagegoriropacuo and
the residu ury f y I g ap t ate

- hexane = §§H%§-@ E kggfpfoagév%ﬁgplgg%f 5%?E|IQ%*ﬁg‘0|l[Gg%huoro
part|t|oned-ﬁdumeegleuhﬁbngteoayb-aﬂd qumﬁthymumkﬁqymm pylragén-das washed

th I b dried filt
Soncent r at 8 L5 4PUE L) BFToRF o PRI EIPiEs pLid Aled™ SoPR &8 GBF
chromat ogr aphytut-et BY! caee! aherchexane r¥ngddSafSsde Hyr3Q, hVOngeréﬁEtQ%nto
give the title conmpound (1.6 g , 82% as a pale yellom10|l. (MH )

. [0507] R&Wéﬁ@ewéiaﬁﬁ%l‘%"@ed(@%Wfbx%h}l% degptgite a&éréqneeamsrobenzene
[0508 ][ O05QRk:4mmh 895 ef EaRoorsdlf Hgnék 3'1% %n@ s(%éﬁﬂeg ) . benzyl

brom de (10.8 itilL pot assi um car onate met hyl

f or mam de @@@Cenﬁ}vaés BLthre@u@@u$o%milmmwkydﬂqgaa tambbnéth andhbrmaactlon
m xture wa o ted n vacu and, the re artltloned bet ween
et hyl acet gggngﬁga? JI%F an|cd|§$£Few§ ﬁﬁghéﬁ W TR sttt (5% §vely

wat er and b@ﬂ@€yedﬂbﬁdséh@&€)4 ), filtered, and confegtrated t o(glve ;he
title conpound (2 97% .a s a_light yeIIOM/so [ MS 264 (MH +
[0510] Reference gﬁaﬁgﬁéubfgnlc acid ? was added to Eaton’

reagent (5.3 g) at 90°C, and the mixture was stirred at 90°C
for 30 min, followed by an addition of toluene (30 mL). After
the mixture was stirred at 90°C for 10min, a suspension of the
15 pale yellow solid described above in toluene (50 mL) was added
portionwise to the mixture. The mixture was stirred at 90°C for
2 h and then cooled to room temperature. The mixture was
partitioned between ethyl acetate and.aqueous sodium hydrogen
carbonate. The organic layer was washed with brine, dried
20 (MgSQ4), filtered, and concentrated in vacuo. The residual
brown o0il was purified by silica gel chromatography (ethyl
acetate:hexane = 35:65 to 50:50,'volume ratio) to give a pale
yellow solid, which was washed with ethyl acetate—hexane to
give the title compound (3.1 g, 62%) as colorless crystals. MS
25 473 (MH"). '
[0528]
Reference example 100
6-Fluoro-7-hydroxy-5-{ [6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-

indole-2-carboxylic acid

30 [0529]
0
X
we O 1 N—Cco,H
S Vi N
I H
o) OH
[0530]

To a mixture of ethyl 6-fluoro-7-[(methylsulfonyl)oxy]-5-
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5 - [3- (Benzyl oxy) -2-f luoro-4-nitrophenoxy] -2- (nethylsulfonyl)
pyridine [0511] [0512] A mixture o f 2 - (benzyloxy) -3, 4-dif

| uor o- 1- nvprekenzese (7.65 g ) , 6- (nethylsulfonyl) DYE)CQHJiizo'é9/@é76£§3 0 g )
and pot assi um car bonat e N, N-di met hyI formam de (40 nL

stirred a t![gog@etdylsuf onﬂ:,gpyghcé% i M le” Misl e e careaxy a‘\?ﬁcuo
and the resiyue g\f}BSt@@&ghya%@QrQﬁt v@%mt hylq aeaiai® 1aN3 WAL 8T 4

organi c | ayer was washed successively water and brine, dri ed (l\/gSO 4 )
, filtered ad@ha@l @oﬁ@émtllatle@lfl poassibum Thed rasidiiel 8Ads r1u19| ) ednbwgterl i ca

gel  chromtgr aply (g%, ASEIAtE S XN = 25,75, .0,40,00, . YoLu £of 1 0

t o give I| | oW Crys Were Was
acet at e- hemmmbtt@egl centhattatée tmnmctmd (et ngasloﬁﬁ%ﬂaas phaketyehéaw

‘ystal s. d 3.25 5 31 IH, dd, J
STL S 6 TR saby ThaleRire e AR e Feid g lugignkThes. 0

(IH d, Jor@n@cHihye8. 48s (habnsd  witi vrihdZ)drildbLBlysbef er ence. cxanpl e
95 2- (Benzyloxy) -3-f luoro-4- {[6- (rrethylsulfonyl pyr|d|n 3- vl ]oxy .

}aniline [@SE4FOPgSISranedi %o ugevefa sLighe- giggnAalaxy) which was WaShed

| uor o- 4- ni h I ovvder
50 gy | AR SRR scltatIPhONASY EO N e A B0 o Bttt 87 T2 48

was refliaxé®Ookor a4 b lighe pixk uselivhs Mddead M) oom t enperature and
filtered tt} %Léq_fjl a celite pad. The filtrate

Reference example 101
6—Fluoro—74hydroxy—5—{[6—(methylsulfonyl)pyridin—B—yl]oxy}—lH—

indole-2-carboxamide

15 [0532]
o)
N
we O 1L N—CONH,
SN F N
I H
0 OH
[0533]

To an ice-cooled and stirred mixture of 6-fluoro-7-
hydroxy-5-{ [6- (methylsulfonyl)pyridin-3-yl]joxy}-1H-indole-2-
20 carboxylic acid (2.5 g) in N,N—diméthylformamide (30 mL) were
 added l-hydroxybenzotriazole ammonium salt (1.25 g) and 1-
ethyl—3—(3—dimethylaminopropyl)carbodiimide hydrochloride
- (1.57 g). After stirred at 4°C to room temperature for 15 h,
the reaction mixture was partitioned between ethyl acetate and
25 aqueous citric acid solution. The organic layer was washed
successively with aqueous sodium hydrogen carbonate and brine,
dried (MgSQO,), filtered, and concentrated to give a light brown .
solid, which was washed with tetrahydrofuran-ethyl acetate to
give the title compound (0.55 g, 22%) as a light pink solid.
30 MS 366 (MHY).
[0534]
Reference example 102

6-Fluoro-7-(2-methoxyethoxy) -5-{ [6- (methylsulfonyl)pyridin-3-
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was concentrated in vacuo to renove ethanol. The residue was partitioned
bet ween et hyl acetate and brine. The organic | ayer was washed with brine,
dried (MuS%heo/hkdBered, and concentrated in vacuo. Thepgrespshidoivess
purified by _silica gel chromatography (ethyl acetate :hexane = 20:80 to
40: 60, voIMﬁéoﬁﬁﬂTég‘%%ﬁﬁﬁ%@?T?ﬁ?QQ%qm§Q9onpound (5.5 g, 70% as a dark
green oiI.[U§3 9 (MH+). [0516] Reference exanple 96 6-Am no-2-fl uoro-3-{
[6- (methyl'sulfonyl) pyridin-3-yl] oxy}phenol [0517][0518 ] A m xture of 2-
(benzyl oxy) -3-f |uopo-4-{ [6- (nmethylsulfonyl) pyridin-3-yl] oxy} aniline
(5.59g) , 10g) alYyadi \_aE@%ﬁ (containing 50%water, 1.6 g ) ,
tetrahydromuig 0F E methafol (80 | GLL) was hydrogenated at room
tenperature far h" under Hal | oon pressure. The catal yst was renoved by
filtrati on anfl mashedrﬁﬁ1h t et rahydr of uran- met hanol . The conbined filtrate
o

and washi ngs were concentrated in vacuo and the residue was dissolved in
ethyl acetate. TheMsOl uti on was concentrated in vacuo to give the title
conmpound (4.2 g , 100% as a |ight brown anorphous solid. M5 299 (MH).

[ 0519] Ref éPERek exanple 97 Ethyl 2- [(3-fluoro-2-hydroxy-4-{ [6-

(oLt il oML ARG oy B IR udiggonol pr opancate (0520
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indole-2-carboxamide
(0.98 g), 2-methoxyethanol (0.43 mL), tributylphosphine (1.24
mL) and 1,1’-(azodicarbonyl)dipiperidine (1.35 g) in
tetrahydrofuran (130 mL) was stirred at 50°C for 6 h under

10.argon atmosphere. To the mixture were added 2-methoxyethanol
(0.43 mL), tributylphosphine (1.24 mL) and 1,1’-
(azodicarbonyl)dipiperidine (1.35 g) and the mixture was
stirred at 50°C for 15 h under argon atmosphere. Furthermore,
2-methoxyethanol (0.43 mlL), tributylphosphine (1.24 mL) and

15 1,1’ -(azodicarbonyl)dipiperidine (1.35 g) were added to the
mixture. After stirred at 50°C for 18 h under argon atmosphere,
the mixture was concentrated in vacuo. The resulting insoluble
materials were filtered off and the filtrate was concentrated
in vacuo. The residue was purified by basic silica gel

20 chromatography (ethyl acetate:hexane = 30:70 to 100:0, volume
ratio) to give the title compound (0.61 é, 54%) as a pale pink
amorphous solid. MS 424 (MHY).
[0537]
Reference example 103

25 6-Fluoro-7-(2-methoxyethoxy)-5-{[6-(methylsulfonyl)pyridin-3-
yl]oxy}l-1H-indole-2-carbothicamide
[0538]
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3-{ [6- (methylsulf onyl) pyridin-3-yl] oxyl phenol (4.2 g ) and
concentrated hydrochloric acid (2.6 nL) in ethanol (40 nL) and water (10

m.) was aggedopridzsonwi se a solution of sodiumnitrite eé&rhPr@odsicss wat er
(20 nL) at -100C . After stirred at - 100C for 10 mn, the solution was

added dropw se t ol ution of potassium hydroxide (85% 2.8 g )
and ethyl 2- oet h\[ 3- QaNe, (2.2 nL) in ethanol (25 nl) and water
(25 i) belMivg
was partitiong d between

5 |rred at -5 to -100C for 30 mn, the mxture
organi c | ayer was wasir( with brine, dried (MgSH) , filtered, and

th¥l acetate and aqueous citric acid solution. The
concentrated in vacuq.’) The residual brown oil was purified by silica gel
chr omat ogr aphy (et P acetate :hexane = 2:1 to 4:1, volume rati 0) to give
thetitle CEBB%Ed (4.94 g , 85% as light brown prisms. M5 412 (MH).
[ 0522] Ref exanple 98 Ethyl 2-[ (3-fluoro-2-[ (nethylsulfonyl) oxy]

-4-{ [6- (nethyl guhfonyte @yredfm&auﬂ @w}eelae&yle);hexg}ﬁago?% propanoat e

[0523] stirred solution of eth 2-[(3- fluoro-2-hydroxy-

(et hyl sul f@ﬁ‘}h)’lﬁylf@lﬁlﬁprylgA lfex%rB}HWI-ﬂﬁh}@d@iénaGCrb‘p&me@e (4.95 ¢
) in pyridigegtS0, nzn)ad {% gyl fony! ghhgrkg&gqc%&rgk&r pand the
to foom r 15 )

m xture V\B.S Stll’ ed at erature reacti on

m xt ure ma$260mnen®aat@ﬂlrﬂe&aﬂudiﬁﬂdbeGZrBSiHM@ yesctpisit inti:anest hetaveen
et hyl acetate an

eyl 2cel aheand, saucone il agd selution, The oLganis | aver e
(M3SO ), fihtengtogaaghgonseniT ad et d e \sdde Thaoresi eeabolsghtv@m&ﬁ@
solid was ratio) to give light yellow crystals, which were washed with
10 ethyl acetate-hexane to give the title compound (585 mg, 92%)

as light yellow crystals. MS 440 (MH").

[0540]

Reference example 104

Methyl 7-ethoxy-5-{[6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-

15 indole—Z—carboxylate

[0541]
o}
X

we O N—co,Me

~S7 N N

I} H

o} OEt
[0542]

To an ice-cooled and stirred solution of methyl 7-

20 hydroxy-5-{ [6- (methylsulfonyl)pyridin-3-yl]loxy}-1H-indole-2-
carboxylate (1.2 g) and potassium carbonate (0.50 g) in N,N-
dimethylformamide (10 mL)-tetrahydrofuran (30 mL) was added
ethyl iodide (0.28 mL), and the mixture was stirred at room
temperature for 18 h and then at 55°C for 15 h. The reaction

25 mixture was conhcentrated in vacuo. The residue was partitioned
between ethyl acetate and aqueous citric acid solution. The
organic layer was washed successively with water and brine,
dried (MgSOQ4), filtered, and concentrated in vacuo. The

residue was purified by silica gel chromatography (ethyl
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washed with ethyl acetate-hexane to give the title conpound (5.4 g, 92%
as a pale brown solid. M5 490 (MH) . [0525] Reference exanple 99 Ethyl

b-f1 uoro- \%ozbdmséwlsulfonyl yoxy] -5- { [6- (nethylsul bemybloopsisss n-3-yl ]
oxy }-1Hindol e-2-carboxyl ate (%0526 (%0527] A m xture of p-toluenesulfonic

aci d rmnohﬁﬁ%e( @efaﬁe) and°f 6Pubhed ¥ 180 {9l W FdriUxE® Pdve1thewi th
azeot r opi ¢ 18R &lon ?t)u\“{@t‘?b 68ng t beg) cool etyt© y@l.ciowEtd}X/Ist%iLs[.(ﬁSf kyger o-
2- [(methylsulf onyl) oxy] -4-{ [6- (rrethylsulfonyl) pyridin-3- yl] oxy}
phenyl )hyd@ﬁkbno] pr opanoat e (5 4 g ) was added to the mixture at 600C .
After stirr q'!gl t 60Cfor 1 h, the reaction mxture was partitioned

bet ween et h@/ acetate and aqueous sodi um hydrogen carbonate. The organic
| ayer was \Basteednsecegsspiel y08i t h agueous sodi um hydr ogen car bonate and
bri ne, dr| SA), filtered, and_concentrated in _vacuq to give_a pale
yel | ow sol i d%ﬁ‘ﬁaﬁeéLglsféﬁ?Eh}él:?ldff%n%l YT added W}E&ﬁogngoﬂgégént (
(5.3 g ) atca¥oxyand theqm xture was stirred at 90C for 30 mn, followed by
an addltlon of toluene (30 nL) . After the mxture was stirred at 9Q0C for

| Orin, a su$éidi on of the pale yellow solid described above in toluene (50
m.) was added porfiopgw se to the mxture. The mxture was stirred at 900C
for 2 h and t c oIe o4 ghperature. The m xture was partitioned

bet ween et H\yé eou 'sodi um hydr egen carbonate. The organic
| ayer was wasf?ed th br neH dried (MySO ), filtered, and concentrated in
vacuo. The re8l dual brovtFloi | was purified by silica gel chromatography
(ethyl 10 [0545]

To a mixture of methyl 7-ethoxy-5-{[6-
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indole-2-carboxylate
(0.65 g), tetrahydrofuran (10 mL) and methancl (10 mL) was
added a solution of potassium hydroxide (85%, 0.33 qg) in water

15 (5 mL). The mixture was stirred at room temperature for 15 h
and then partitioned between ethyl acetate and aqueous citric
acid solution. The organic layer was washed with brine, dried
(MgS0y) , filtered, and concentrated to give a light yeliow oil,
which was crystallized from ethyl acetate-hexane to give the

20 title compound (548 mg, 88%) as pale yellow crystals. MS 377
(MHY) .

[0546]
Reference example 106
T1-Ethoxy-5-{[6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-indole-2-

25 carboxamide

[0547]
o)
AN

we O L N—CONH,

ST N N

T H

o) OFEt
[0548]

To an ice-cooled and sti:red mixture of 7-ethoxy-5-{[6-
30 (methylsulfonyl)pyridin-3-yl]oxy}-1H-indole-2-carboxylic acid
(0.54 g) in N,N-dimethylformamide (20 mL) were added 1-
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acetate: hexane = 35:65 to 50:50, volune ratio) to give a pale yellow
solid, which was washed with ethyl acetate-hexane to give the title

conpound @ 28091258782% as col orI ess crystals. M 473 (Nhit)f/inda&a@;kzs
Ref erence exanpl e 100 6- Fl uor o- 1)}/droxy 5- {{‘[ (et hyl sul f ony

pyri di n- 3- yivP WbFnFPiFﬁHGF%leZa HoRyi5a tac %3[305929]3%539]:117% a~fPxture

of et hyl %ﬁﬂ&%@ﬁm&ﬁﬂeﬁ?w éé’]lrkg&ﬂyﬂrﬁldé(ﬂydr%éhﬁld@mbhﬁbs hi meyl)
pyridin-3-yl] oxy }-IH-|n ol e-2-carboxylate (3.1 g ) , tetrahydrofuran (25

itiL) and metiraredl a£28°®itlo nwas a@d\p@tratsmleuifoonlé h, pohasseamt doyrdr oxi de
(85% 1.9 r T i_rred at

terrperaturg1 %xt'ur}fwgg% gggé%ﬁ%nn%%ng;egcn r cf |9r,¥a\%§%ht§t n%r ‘é@?%ué Tas
partiti ome@r@ehmeﬁagéhyhaaceaam@j aild:cmhlﬁ.()lﬂy()lwtll’dm aagiedusokutiian. The
organic Iag}er was washed with brine, drled(l\/gSO filtered, and

concent r at 8y °geg; GérQOP?EfF\tarb? R QWi AT SR ) naShetETEdh Ftthy!

acet at e- he)&@ﬂ%e’h@r@té@ tbegivd | £ commound 1A 5%19 whiCP%,a8 s. a Ilght pi nk
solid. MS 365 (MH + %531 Reference exanpl e 101 6- Fl uor o- 7- hydr oxy- 5-

{ [6- (net ﬁw§ﬁlaflléﬁ9ﬁ) fpgmueﬁwla aaqtadgriexagendel g1ve thar bokasi de [ 0532]

0533] T hyd 5-
[b- (et hylelPPoaay rr By e sl (11 Bl Y RePnasra st aMbo b SP0d (2.5
g) in bel\l-[@ﬁ#@ﬂhylfornam de (30 nL) were

Reference example 107

7—Ethoxy—5—{[6—(methylsulfonyl)pyridin—B—yl}oxy}—lH—indole—Z—

carbothiocamide
[0550]
O
A

T STONT N

N H

15 0] OFEt

[0551]

A mixture of 7-ethoxy-5-{[6-(methylsulfonyl)pyridin-3-
ylloxyl-1H-indole~-2~-carboxamide (0.43 g) and Lawesson’s
reagent (0.28 g) in tetrahydrofuran (30 mL) was stirred at 55°C

20 for 2 h. The reaction mixture was concentrated to give a light
yellow oil, which was crystallized from ethyl acetate-hexane
to give the title compound (414 mg, 92%) as light yellow
crystals. MS 392 (MH").

[0552]
25 Reference example 108

Ethyl 7-methoxy-5-[4-(methylsulfonyl)phenoxy]-1H-indole-2-

carboxylate
[0553]
© A\
B H
0o OMe
30 [0554]

To an ice-cooled and stirred solution of ethyl 7-hydroxy-
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added 1-hydroxybenzotriazole ammniumsalt (1.25 g ) and 1- ethyl-3-
( 3-di net hyl am nopropyl) carbodiimde hydrochloride (1.57 g ) . After

stirred ayb 26879 roomtenperature for 15 h , the reagptirQp0dbpiMi€ was
partitioned between et hyI acetate and aqueous citric acid solution. The

organi ¢ | ayet?néRehagheb! Sereksnsnaxy i thé‘ﬁiﬁ’ééug ~sagParyhyeogenO8 g)
carbonat e apdebryneaceled (330 dnectidieriednang conasgtr sred 1o give a

l'ight brown solid, which was washed with tetrahydrofuran-et acetate t o
gi ve the ttrneebbﬁbeuhﬂl@£aZqurhamﬁm@dufteyé itk prhktsohj d2. &A@LBﬁG (NH

. [0534] .Ref le 102 6-Fl . t
Errrzet hyl[sul ?LEER@P?H‘E@%?’?‘&?%&I %Fﬁ%’%&iﬁd %ﬁlﬁrﬁdg%f% f&'ar%%ﬁ%ﬁo + %ﬁ?%@é%] [0536]
A mxture alidfeibnosd- M hyeimsynbi 8diEremeyhaukl (apgthypystdén-3-yl] oxy

}-1 Hindol e-2-carboxainide (0.98 g ) , 2-nethox ethanol (0.43 nm)
tributyl ph8SphFHeD (12 2% ) - aﬁrﬁ% stirred azodreaf®onyll), dilf p&acdiied (1. 35

g) in teth@iaygfefwwn%&é{?&ée)m\@ﬁ 1M Ihvd%cﬁtloé% Beid?aﬂduegefaé«f&@n
X

at nosphere. To the m xfure were added 2-net hoxyet hanol )
tributyl phesphi aehyldl. @qeﬁQBGaﬁHmiOFganG§2ééN§§rbéﬁyW?SU€@|@@¢¢Qﬁ$¥¥%h¥35 g

and the u r u r r ph
%:urt her rmrgl%(}g %rcg\f%@?(ye lﬁ-ﬁ %d AP?%%{ C%rb'go?ﬁagl?t %ﬂghggp 8%?%4 ﬁé?oﬂrfd 1
1'- (azobilcareédnyind qumcpmﬁnhtreei (tib 35veg h MghtagdeﬁowoOih,e wit ddhur e.
on at here, the m xture was

?;tnggnts E :a{ ‘&%du %30%2 I%%l*‘fre%leﬁq\%{r BOPGBraoRaTer Fal SLVRI BT | Friked of f
and the fitbhgbendagosPNeeNtgBleds pale yellow crystals. mp 161-162°C.
[0555]
Reference example 109
15 7—Methoxy—5—[4—(methyisulfonyl)phenoxy]-1H—indole—2—carboxylic
acid

[0556]

[0557]

20 To a stirred solution of ethyl 7-methoxy-5-[4-
(methylsulfonyl)phenoxy]-1H-indole-2-carboxylate (0.93 g) in
tetrahydrefuran (15 mL) and methanoln(15 mL) was added a
solution of potassium hydroxide (85%, 0.50 g) in water (10 mL).
The mixture was stirred at room temperature for 15 h and then

25 concentrated in vacuo. The residue was partitioned between
ethyl acetate and aqueous citric acid solution. The organic
layer was washed with brine, dried (MgSQ4), filtered, and
concentrated to give a light yellow amorphous solid, which was
crystallized from ethyl acetate-hexane to give the title

30 compound (783 mg, 91%) as pale yellow erystals. MS 362 (MHY).
[0558]

Reference example 110

7-Methoxy-5-[4- (methylsulfonyl)phenoxy]-1H-indole-2-
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in vacuo. The residue was purified by basic silica gel chromatography
(ethyl acetate :hexane = 30:70 to 100:0, volune ratio) to give the title
conmpound vwB.20d/@s87354% as a pal e pi nk anor phous sol i d. ppfZe 0 -

[ 0537] Reference exanple 103 6-Fl uoro-7- (2-nethoxyethoxy) -5-{ [6-

(et hyl sul C3BRYEFMAYRI di n-3- yl] oxy }-1Hindol e- 2 car bot hi oani de

[ 0538] [ 0539sAoni xture of 6-f luoro-7- (2-methoxyethoxy) -5-{ [6-
(et hyl sul f onyl) pyr|d|n 3-yl] oxy }-IHindole-2-carboxan de (0.61 g ) and
Lawesson' s reao4~ g in tetrahydrofuran (25 nL) was stirred at '
550C for y’?ea %ONe was concentrated in vacuo. The residue
was purlfle i ca g€l ghromat ography (ethyl acetate :hexane = 40:60 to
70: 30, voluneoratlo) toogieve light yellow crystals, which were washed with
et hyl acetgbg 5?xane to give the title conpound (585 ny, 929% as |ight

yell ow cry PS8l VB 440 (M#) . [0540] Reference exanple 104 Met hyl
7-ethoxys5-{ [6- T&nsﬁhy&é%é@md )arRy rdtdiviedr Wikt Q%% oleH7DARE Boxy-5- [4-

2- carboxylate L0541 [0542] To an ice-cooled and stirred solution o nethyl
7- hydr oxy-( {t ésu hernyl Rigieny] ) Lipymadile-3-gerbexylicHaradol(@- 28 g)

?ﬁé?ﬁé?L?f rnﬁn1 ?ﬁﬁ&#ﬁ§§ﬁ$ﬁ4rah§%{§ﬁaran %Oﬁé%f) ma;nagbed et hyl iodide

(0.28 m) hydmdxybennmmrlazpymﬁamm@nrumisﬂltrd@nﬁ6 g) and l-ethyl-3-(3-

dimeﬁhylaminopropyl)carbodiimide hydrochloride (0.83 g). After
10 stirred at room temperature for 7 h, the reaction mixture was
partitioned between ethyl acetate and water. The organic layer
was washed successively with aqueous sodium hydrogen carbonate
and briné, dried (MgSQ4), filtered, and concentrated to give a
light yellow amorphous solid, which was crystallized from
15 ethyl acetate-hexane to give the title compound (733 mg, 94%)
as pale yellow crystals. MS 361 (MH).
[0561]
Reference example 111 }
7—Methoxy—5—[4—(methylsulfonyl)phenoxy]—1H—indole—2—

20 carbothicamide

[0562]"
© A\
W Ty
\S N
1] H
0] OMe
[0563]

A mixture of 7-methoxy-5-[4-(methylsulfonyl)phenoxy]-1H-
25 indole—2—carboxamidé (0.73 g) and Lawesson’s reagent (0.49 g)
in tetrahydrofuran (30 mL) was stirred at 55°C for 3 h. The
reaction mixture was concentrated to give a light yellow oil,
which was crystallized from ethyl acetate-hexane to give the
title compound (691 mg, 91%) as light yellow prisms. MS 375
30 (MHT). ‘
[0564]
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tenperature for 18 h and then at 550C for 15 h . The reaction m xture was
concentrated in vacuo. The residue was partitioned between ethyl acetate
and aqueoyd ridikgrzaci d solution. The organic | ayer was pygpamessrgeLssi vely
with water and hrine, dried (MJSO4) , filtered, and concentrated in vacuo.
The resi du@}ﬂﬁé‘?lﬁuﬁ fied by silica gel chromatography (ethyl acetate :hexane
= 25:75 to g43560,( zmqhurr%eﬁ@gwi Fosgwe Iﬁ@@@;igdlef&g;m%%@m&?, 6%@ 0% a
s light yellow crystals { 43] Reference exanpl e
7- Et hoxy- S%Hqﬁ"a“ﬁét}hﬂlréuﬁibﬁ?m byir@hm@lﬁq woyEcetae ndol e- 2-
car boxylic 0544 [0545] T o a m xture o f nethyl 7-ethoxy-5-{ [6-
(et hyl sul f'ony pyridin- 3- yI] oxy} -1l Hindol e- 2-carboxylate (0.65 g ) ,

d

tetrahydrofuran Qoqi Qle (10 inL) was added a solution o f
pot assi um hydr -@ (
stirred at waom-tenpers

. g) inwater (5 ml ) . The m xture was
gturle fof 15 h and then partitioned between ethyl
acetate and aqueous citric acid solution. The organic | ayer was washed wth
brine, dried (MySO 4), filltered, and concentrated to give a |ight yellow
oil, which was crystallized fromethyl acetate-hexane to give the title
corrpound (548 ny, 88% pal e yellow crystals. MS 377 (M#) . [0546]

Ref er ence exanpl e 106 7-Et hoxy-5-{ [6- (nethylsul fonyl) pyridin-3-yl]

oxy}- | H i nddI5&62- car boxam de

7—(Benzyloxy)—S—[4—(methylsulfonyl)phenoxy]—1H—indole—2—.

carboxamide (640 mg) was dissolved in tetrahydrofuran (20 mL),
Lawesson’s reagent (593 mg) was added, and the mixture was

10 stirred at 50°C for 50 min. The reaction solution was
concentrated under reduced presSﬁre, and the residue was
crystallized from a mixed solvent of tetrahydrofuran-hexane.
The obtained yellow crystals were washed with diiscpropyl
ether, and dried. The obtained yellow crystals were dissolved

15 in a mixed solvent of tetrahydrofuran (12 mL)-toluene (20 mL),
ethyl 2-butynoate (0.49 mL) and tributylphosphine (0.42 mL)
were added, and the mixture was stirred at 50°C for 1.5 hr.
The reaction solution was concentrated under reduced pfessure,
and the residue was subjected to silica gel column

20 chromatography (ethyl acetate:hexane=5:95 to 55:45, volume
ratio) to give the title compound (529 mg, yield 64%) as a
yellow amorphous solid. MS 565 (MH").
[0567]
Example 2

25 2-(2-{7-(Benzyloxy)-5-[4- (methylsulfonyl)phenoxy]-1H-indol-2-
yl}-4,5-dihydro-1,3-thiazol-5~yl)ethanol
[0568]
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[0547] [0548] To an ice-cooled and stirred m xture of 7-ethoxy-5-{ [6-
(methylsulf onyl) pyridin-3-yl] oxy }-IHindol e-2-carboxylic acid (0.54 g )

in N, N-diwetgywhsgsmam de (20 nL) were added 1-hydr oxybepggbsdossrsss
am noniumsalt (0.33 g ) and I-ethyl - (3- dinethyl am nopropyl)
O (

carbodiimde h 0. After stirred at 40C to room
ctlon mxture was partitioned between ethyl

tenperature fo h e/re
| ayer was washed successively w th aqueous

acet at e andeofat e TheYor dani ¢
sodi um hydr ogen car bonate and brine, dried (MgSH™), filtered, and

concentrated to give a |light yellow oil, which was crystallized from et hyl
acet at e- hexane to give title conpound (441 ngy, 82% as pale yellow
crystals. Ms 376 (M [ 0549] Reference exanple 107 7-Ethoxy-5-{ [6-

(et hyl sul f@g I i pyridin-3-yl] oxy}-1Hindol e-2- carbothioam de [ 0550]

[0551] A mil é? of 7-ethoxy-5-{ [6- (methylsulfonyl) pyridin-3- yl]

oxy} - | Hindol e- 2rgayboxant fe hdh A3 &v) -%n—gd—a(ﬁ%%%%ﬁsﬁl"f%ﬁ?@%hé@o:@§ 1 G1p-1n
for

tetrahydrofuran (30 nmL) was stlrred at 55 he reaction m xture
was concentpgdpéd t'Ile@r@e5ad1¢§hlt0'3ﬂel3-6\hl@|ZIOl-\EmYéham;taéﬁyéfl&q)Imq)edww om

ool SO SRl PP e By
7- met hoxy- bg) [ﬂas(a@d@@]S&mdoﬁyiﬁmphﬂnmxyhs-bHimmédlatZroom temperature
for 13 hr. 1M Hydrochloric acid was added to the reaction
mixture, and the mixture was subjected to extraction with -
ethyl acetate. The organic layer was washed successively with
10 saturated aqueous sodium hydrogen carbonate solution and
saturated brine, dried éver magnesium sulfate, filtrated, and
concentrated under reduced pressure. The obtained crude
product was subjected to silica gel column chromatography
(ethyl acetate:hexane=30:70 to 100:0, volume ratio), and the
15 obtained yellow o0il was crystallized ffom ethanol. The
obtained crystals were recrystallized from ethanol to give the
title compound (52 mg, yield 12%) as colorless crystals.
melting point 97-98°C. MS 523 (MHY).
[0570]
20 Example 3
(2-{7-(Benzyloxy)-5-[4- (methylsulfonyl)phenoxy]-1H-indol-2-
yl}—4,5—dihydro—l,3—thiazol—5—yl)acetic acid

[0571]
© S COH
o<y
MeO;S N N
0
25 [0572]

Ethyl (2-{7-(benzyloxy)-5-[4-(methylsulfonyl)phenoxy]-1H-
indol-2-yl}-4,5-dihydro-1,3-thiazol-5-yl)acetate (1.0 g) was
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carboxyl ate [0553] [0554] To an ice-cooled and stirred solution of ethyl
7- hydroxy5- [4- (nethylsulf onyl) phenoxy] -IHindole-2-carboxylate (1.08 g

) in ethwyoas@iptes(30 n) -net hanol (8 inL) was added ¥Mr/JP2009/057625
trimethylsilyl dhaz nmet hane, édl et h et her sol ution,

m xt ur e’ wa§i8eP 3 age et = Ventf A d‘«ﬁé&aﬁydéﬁf&aamu ént? QR)PanOl
trimethylsi |6YJn£! azomes Haseud Asd i B)diesx i3l WHiaR i oR. QG”&L whbt 86084 1 ed

at 4C for 1 . the reaction mxture was guenched with I'M hydrochl oric acid
and extr acﬁéé the hmexhyre déas attel rRre Oy gmeine teaperatasewdshedOsnttessi vel y

w t h aqueous_.s d r rine rie filtered,
and concen?rﬁat ggéggl(g%(vé : |§E Vpaogacfoglv(\faeoqllgt uﬁg\?fgsgc?&i}/{g? %%%%u Fom
et hyl acet HBEehewasneadi@ecglt/@ the ztesﬂcelecoramdumﬂe( B33toge 83%) as pale

yel l ow crystals 61-162 ..]O 5 Ref erence ‘ex | e 109 7- Met hoxy- 5-
o Chret ny R BF F2 bhEPg Ehanony TFIdHeSHatie: 2008 boRg) LCAEFT 0 To. &
stirred sobdthoRe®f s&1 Iy lwas MRENXY-RrcdbsitReihyhsHl fiapyk) @Bﬁé\%yland
-1 Hindol e- 2-carboxylate (0.93 g ) in tetrahydrofuran (15 nL) and net hanol

(15 ni) wadlgBded atReF ute oWl Hr dddilemaey@eoridd 6¢8599, 0y5elq §71s)n wat er
10 nL) . d
( ) . 1Bey ”béié”&é@%e%df £ 3, r gt fOREL S %ié’r ne"v:r%p{]gy L ét'é%{‘e

concentrated in vacuo resi due was parfifi oned et wee
and aqueoufrointeflamel thesodng iton.gifke cwlgmﬂessl aygstads . wasdleding tdoibit ne,

dried (MgS c]tere d concent rated to give a |light yell ow anorphous
solid, whi 8‘1%\/\%@ g 5%9

[0573]
Example 4
-(2-{7-(Benzyloxy)-5-[4- (methylsulfonyl)phenoxy]-1H-indol-2-
15 yl}-4,5-dihydro-1,3-thiazol-5-yl)acetamide
[0574]

Bes m T

[0575]
A mixture of (2—{7—(benzyloxy)—5—[4—

20 (methylsulfonyl)phenoxy]—lH—indol—Z—yl}—4,5-dihydro—l,3—
thiazol-5-yl)acetic acid (500 mg), 1-[3-(dimethylamino)propyl-
3-ethylcarbodiimide hydrochloride (356 mg), 1-
hydroxybenzotriazole ammonium salt (283 mg) and N,N-
dimethylformamide (20 mL) was stirred at room temperature for

25 14 hr. Water was added to the reaction solution, and the
precipitated solid was collected by filtration, and washed
successively with water, ethanol and diethyl ether. The
obtained brown solid was feCrystallized from ethanol to give
the title compound (300 mg, yield 60%) as colorless crystals.

30 melting point 134-135°C. MS 536 (MHY).
[0576]
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crystallized fromethyl acetate-hexane to give the title conpound (783 ny,
91% as pale yellow crystals. MS 362 (M++ ) . [0558] Reference exanple 110
7- Met hoxywor20tnsé7get hyl sul fonyl ) phenoxy] -1 H-i ndol e- 2pegfpsaii«des [ 0559]
[0560] To an ice-cooled and stirred m xture of 7-nmethoxy-5- [4-

(et hyl sul £EAYPLepRenoxy] -1 H i ndol e- 2-carboxylic acid (0.78 g ) in

N, N- di met hylt9r mao;de (20 b £ dgeerl Iy ), henzatlri azol e ammoni um
salt (0.66 g agg ﬁ?eggél?g¥%f%§y§%nethyﬁ§#inopf%%?l% ggrbodiinide

hydr ochl ori(dethgl8glgonyl) pherexyl + kiethdnl roum tdnpedahydeof-d; 37 h , the
reaction "Eﬁ&ﬂ%%lm@§ EZ%&%Eégged bet ween et hyl acetate and water. The
organi c | ayer was Ras saccessively with aqueous sodi um hydrogen
carbonate d0d876nine, dried (MgSO,}) , filtered, and concentrated to give a
| i ght yell ow anorphqus solid, which was crystallized from et hyl

acet at e- hexane o i tfercofffound (733 ng, 94% as pale yel |l ow
crystals. M S 36L7( i Ref erence exanple 111 7- Met hoxy-5- [4-
(met hyl sul 'Ryl ) phenoXy] R Hi ndol e-2- car bot hi oani de [0562] [0563] A

m xture o f 7-methoxy-5%>1[4- (nethylsulfonyl) phenoxy] -IHi ndole-
2-carboxam de (0.73 g ) and Lawesson's reagent (0.49 g ) in tetrahydrofuran
(30 nL) was stirred at N65¢ for 3 h . The reaction mixture was concentrated
to give a light yellwwsit,

[0578]
7-[(6-Chloropyridin-2-yl)methoxy]-5-[4-

(methylsulfonyl)phenoxy]-1H-indole-2-carboxamide (630 mg) was

10 dissolved in tetrahydrofuran (30 mL), Lawesson’s reagent (537
mg) was added, and the mixture was stirred at 50°C for 50 min.
The reaction solution was concentrated under reduced pressure,
and the residue was subjected to silica gel column _
chromatography (ethyl acetate:hexane=10:90 - 50:50, volume

15 ratié), The obtained yellow solid (680 mg) was dissolved in a
mixed solvent of tetrahydrofuran (10 mL)-toluene (20 mL),
ethyl 2-bﬁtynoate (0.34 mL) and tributylphosphine (0.49 mL)
were added, and the mixture was stirred at 50°C for 1 hr. The
reaction solution-was concentrated under reduced pfessure, and

20 the residue was subjected to silica gel columﬁ Chromatography
(ethyl acetate:hexane=10:90 to 50:50, volume ratio) to give
the title compound (640 mg, yield 81%) as a yellow oil. MS 600
(MH) .

[0579]

25 Example 6 ‘
2—(2—{7—[(6-Chloropyridin—2—yl)methoxy]—5—[4—
(methylsulfonyl)phenoxy]—1H—indol—2—yl}¥4,5—dihydro—l,3—
thiazol-5-yl)ethanol | -

[0580]
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whi ch was crystallized fromethyl acetate-hexane to give the title conpound
(691 ng, 91% as light yellow prisns. MS 375 (MH ) . [0564] Exanple 1
Ethyl (2-wohoosRS$33Y! oxy) -5- [4- (nethylsul fonyl) phenggylipadoblosd® -
2-yl}-4, 5-dihydro-1, 3- thlazol'5-yl acetate [0565] [0566] 7 - (Benzyl oxy)
-5- [4- (methyl y H-i ndol e- 2- carboxam de (640 ng) was
dissolved int hyd r an 2| itiL) , Lawesson' s reagent (593 ng) was
added, andMt%e xtureYwas! stitred at 5 QOC for 5 0 min. The reaction

sol ution was concentravted under reduced pressure, and the residue was
crystallized froma m xed solvent o f tetrahydrofuran-hexane . The obtai ned
yel l ow crystals were Shed with diisopropyl ether, and dried. The obtai ned
yell ow crystals were dikss@elved in a m xed solvent o f tetrahydrofuran (12
m.) -tol uene éZO m.) “ ethyl 2-butynoate (0.49 nL) and tributyl phosphine
(0.42 ) WwWer8ladded, and the mixture was stirred at 50C for 1.5 hr. The

reaction solut|ogtwg§ @anﬁng(@uéghdyygy ﬂayﬁuyailgh%§gg§?] -ghdsgthe residue
was subjected t o silica gel columm chronmatograph et hyl "acetate : hexane=5

:95 t o 55: msthvélsuhﬁon‘allmemow@%nﬂ@hﬁt—lyel }c—érréodmdy(iswln@r yield

649 567 le 2 2 -
(2/%7a ? 2ﬁ§§ %)gw)_%"gip%ggé? y s%‘ﬁony gw-s'esr?ol% [gl—gl Jr:15Ellz§§g?o§lﬁ§rﬁ,
5-di hydro-1(8 ﬂLDhlaiﬁhiﬁmybdrﬁﬂyﬁﬁmde[@Eﬁ&kiOE@g]added under ice-

cooling, and the mixture was stirred at room temperature for

P

17 hr. 1M Hydrochloric acid was added to the reaction mixture,
and the mixture was subjected to extraction with ethyl acetate.

10 The organic layer was washed successively with saturated
aqueous sodium hydrogen carbonate solution and saturated brine,
dried over magnesium sulfate, filtrated, and concentrated
under reduced pressure. The obtained crude product was
subjected to silica gel column chromatography (ethyl

15 acetate:hexane=40:60 to 100:0, volume ratio) to give the title
compound (75 mg, yield 20%) as an amorphous solid. The
amorphous solid was crystallized from diethyl ether to give
pale-yellow crystals. melting point 93-94°C. MS 558 (MH").
[0582]

20 Example 7
(2-{7-[(6-Chloropyridin-2-yl)methoxy]-5-[4-
(methylsulfonyl)phenoxy]—1H—indol—2—yl}—4,5—dihydro—l,3—
thiazol-5-yl)acetic acid

[0583]
' °© ‘ s COH
JTCo<T
MeO2S N N
o
NZ l
25 Cl ~ -
[0584]

Ethyl (2-{7-[(6-chloropyridin-2-yl)methoxy]-=5-[4-
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Et hyl (2-{7- (benzyloxy) -5- [4- (methylsulfonyl) phenoxy] -IH ndol -
2-yl}-4, 5-dihydro-1, 3-thiazol-5-yl) acetate (470 ng) was dissolved in

t et r ahydr@bubh@m26sy3mL) , |ithium borohydride (100 ng) wagradsRdosasd the
m xture was stirred at roomtenperature for 13 hr. | M Hydrochloric acid was

added to t HESEEYEPRSACTY ki RIRRDCENY tHel nASd ¢ Mad - SapfieedEg-to3ext racti on
with ethyl cacgtates_Jne;o Qé@éC(i?ﬁ'erﬁgo)v%él‘%@%%l%(acgﬁs'avﬁﬁ)éew Eglvent

sat urat ed agueous sodi um hydrogen carbonate sol ution and saturated bri ne,
dri ed over ofagrtsebpdsaffaae, (6 inkragBnand ScoddentiMatgdeondesodédunced
pressure. The_ obtai ned, crude oduct was bj ected to silica gel _cqlum
chr onmat ogrzlalb’ §Ofé?ﬁyfo%i% Tt ePé: hng];:)an"gaa:ssOa.dsdl%ﬁi tuéldfﬁo.lﬁ,e_\%f)gﬁﬁgraﬁl%) J,elh%nd
t he obtaj nedxyekkowasi bt iesedr ot abd it fammtelchaasl rothetehparaedre
crystals were recrystallized fromethanol to give the title_conpound (52
ny, yield 29 38smebt oriis FEESFCR SOMELEPNY3PoFARCONT BBESE UndiEy 523

(M) . [05¢@kuEXanplesdute: { whtlBeRaY Le¥k) t3- thé- r&5BGhy! suhd onyd )
phenoxy] -lIHindol-2- yl}-4, 5-dihydro-1, 3-thiazol-5-yl) acetic acid

[ 0571] [ O5M2KtBrRAyvagneyyralbeem wioky)1lM siydrpchlgetby Bsabt orlfttg phenoxy]
-1 Hi ndol - 2-yl}- -dihydro-1,-3-thiazol-5-yl) acetate .(1.0.

wasdi ssol véggf:%lénméﬁg{éu%{‘%lV\S/)%éntf%fg%ge r’aﬁ%ﬂré ar gr%f%(agn%fl) SQ@%%aﬁ%F (6 m)

| M aqueowswastednshyde oxi vel gobitth ot rdn)d wadstagdedrhapdtbhgitexthee was
stirred at roomtenperature &or 10 min, The reacti onltsLoI ution was

0 .
concent r at &4 ChRIEPTPRIL et 1Y d&Furet e M Nadsaddeg sV Relidsi e and
the m xturgpwasnBguyEal bzesb W d hvd M hydneehhani-eqaeidm aRdahbht esegdivdhe

pale-yellow crystals. melting point 175-176°C. MS 572 (MHY).
[0585]

15 Example 8
2—(2—{7—[(6—Chloropyridin—2—yl)methdxy];5—[4—
(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4, 5-dihydro-1, 3-
thiazol-5-yl)acetamide

[0586]
° s CONH
\ 2
oy \
MeO2S N N
0
N/'}
20 a” N
[0587]

A mixture of (2-{7-[(6-chloropyridin-2-yl)methoxy]-5-[4-
(methylsulfonyl)phenoxy]—1H—indol—2—yl}—4,5—dihydro—1,3-
.thiazol-5—yl)acetic acid (180 mg), 1-[3-(dimethylamino)propyl-
25 3-ethylcarbodiimide hydrochloride (161 mg), 1-
hydroxybenzotriazole ammonium salt (128 mg) and N,N-
dimethylformamide (10 mlL) was stirred at room temperature for
15.5 hr. Water was added to the reaction solution, and the
precipitated solid was collected by filtration, and washed

30 successively with water, ethanol and diethyl ether. The
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obt ai ned solid was washed successively with water, ethanol and di et hyl
ether to give the title conpound (64 0 ng, yield 67% as a pal e-orange
solid. Thgoobésreed solid was recrystallized from et hangthexabesies gi ve
colorless crystals, nelting point 218-219C._ M5 537 (MH#). [0573] Exanple 4
2- (2- {7- OPE@&??%?WWDSSO{-HQ ‘(%twwwwz%ﬁéﬁ&ﬂmnﬂl. ReloPige yl }-
4, 5-di hydr hj yl B4 L d (2-{
7- (benzylggﬁ)t}%}é béﬁ %%?%y %bﬁﬁg%yﬁ%Q§ﬁ£3%;é 5 %?F%%lé?glékyfﬁi?g-
5-dihydro h@lxlnghpaznt 54y+)4gtcet i MSabvd (BP0 .ng) , 1- [3- (di nmethyl anino)
propyl - 3 iarbodiinide hydrochl ori de (356 ng) , 1-

hydr oxybenzotriazol e ammonium salt (283 ng) and N, Ndi net hyl f or mram de (20
m.) was StlEﬁxbe@lat9roomtenperature for 14 hr. Water was added to the
reaction solution, and t e preC|p|tated SO|Id was col |l ected bX filtration,

and mashedE§G¥&e§g|@§T§ WrPRE et et - R L Ly ldmetRerYétRet 2~ The obt ai ned

brown sol i Qm\éf%ﬁyigﬁiféﬁ?ﬂﬂal%&%i Plﬂfﬁlﬂ}ﬁﬂﬂ 2‘—%/1@,'—\49ST—H@h&H%elC@Upound (300
ng, yield 60% as col orless crys al’s. mel ting point 134-135C. M5 536 (MHH+).
[0576]ExanﬁheaBOErﬁyyl(QC?VaTe(b chl oropyri di n- 2-yl ) net hoxy] -5- [4-
(nethylsulgggfb phenoxy] -l Hindol -2-yl}-4, 5-dihydro-1, 3- thiazol-5-yl)

acetate [0 0578
Q f
MeO2S
Me\N N N
10 \—/
[0590]

7-[ (1-Methyl-1H-imidazol-2-yl)methoxy] -5-[4-
(methylsulfonyl)phenoxy]—leindole—2—carboxamide (940 mg) was
dissolved in'tetrahydrofuran (30 mL), Lawesson’s reagent (1.36

15 g) was added, and the mixture was stirred at 50°C for 13 hr.
The white solid in mixture was. collected by filtration, and
suspended in tetrahydrofuran (30 mL). Ethyl 2-butyncate (0.5
mL) and tributylphosphine (0.7 mL) were added, and the mixture
was stirred.at 60°C for 1 hr. The reaction solution was

20 concentrated. under reduced pressure, and the residue was
subjected to basic silica gel column chromatography
(methanol:ethyl acetate:hexane=0:50:50 to 20:80:0, volume
ratiod to give the title compound (53 mg) as an orange oil

- crude product. On the other hand, the previous-obtained

25 filtrate was concentrated under reduced pressure, and the
residue was suspended in a mixed solvent of tetrahydrofuran-
(20 mL)-toluene (15 mL). Ethyl 2-butynoate (0.5 mL) and
tributylphosphine (0.7 mL) were added, and the mixture was
stirred at 60°C for 30 min. Ethyl 2-butynoate (1.4 mL) and

30‘tributylph6sphine (2.0 mL) were added again to the reaction

solution, and the mixture was further stirred at 60°C for 1 hr.
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7- [(6-Chloropyridin-2-yl)methoxy] -5- [4- (nethylsulfonyl) phenoxy]
- I H i ndol e- 2- car boxam de (630 ng) was dissolved in tetrahydrofuran (30 nl)

, Lawessogo 2809@a@ent (537 ng) was added, and the m xtuperwpsoshisied at
500C for 50 mn. The reaction solution was concentrated under reduced

pressure, andYtheé PEsvatataasl stibjlectat tig iyt lPhgsiPhdaeurd - ehfbimavagr aphy
(ethyl acet; e= 0 t , t Il ow
solid (680 %td)%d ggégﬂés% 3e\219e mé}gtnl?%e séol%\}tgrrﬁhaeoﬂf %ztétr}laéﬁlyg ?gﬁgﬁféﬁ& L)
-tol uene (20.m.The e@dmytl@ g yutoaine wad. 8bneehtandetr udeyIpémsqmine (0. 49
m.) were added,. and xture. was stirred at 5 1 hr,..The reaction
sol ution -was cg géntar g% %I%Jr eed”(%eds scstlﬁ'cgoco (?StlﬁestlééFau% g/as

subj ect ed to@1sivhi e:argﬁlategi:amy C hieotredradr aphy I elddtatacekatae-besanegl0: 90
to 50:50, voI une ratle%{ to give the title corrpound (640 ny, yield 81% as a
yel | ow oi | TOMBO48E : PnHYPLume 7o} o ke ievep thiq Li4tde compound (1 g) as
(6-Cni oromérnl @lranaeybmew@aa]péo&&t (r@t@@w'ﬂmwl) NP ed

-l Hindol -2-yl}-4" 5-di hydro-1, 3- thiazol-5-yl) et hanol [0580] [0581] Et hyl
(2-{7-[ (GMﬁ@ﬁépyﬂﬁduﬁeQ Avob ¥ rf@n&hcn@#it -Badqt4-on nettingiugukhoagdfl} phenaky]
-IH-indoI-%-)él hedey =di hydro-1, 3- thiazol-5-yl) acetate (400 ng) was

di ssolved rnfé rahy Fof uran (8 piL), I'ithium borohydride (43 ng) was added
under iaecq<®|5|9rlg and the m xture was stirred at roomtenperature for 17
hr. | M Hydrochl i acid was added to the reaction mxture, and the m xture
was subj ect&@™PoSexPraction with ethyl acetate.

(2-{7-[(1-Methyl-1H-imidazol-2-yl)methoxy] -5-[4-
(methylsulfonyl)phenoxy]—1H—indol—2—yl}—4/5—dihydro—l,3—

thiazol-5-yl)acetic acid

15 [0592]
MeQ2S l
Me\N \ N
\—/
[0593]

Ethyl (2-{7-[(l-methyl-1H-imidazol-2-yl)methoxy]-5-[4-
(methylsulfonyl)phenoxy]—1H—indol—2—yl}—4,5-dihydro—l,3— .

20 thiazol-5-yl)acetate (1 g) was dissolved in a mixed solvent of
tetrahydrofuran (10 mlL)-ethanol (10 mL), 1M aqueous sodium
hydroxide solution (5 mL) was added, and the mixture was
stirred at room temperature for 1 hr. The reaction solution
was concentrated under reduded pressure. Water was added to

25 the residue; and the mixture was neutrglized with 1M
hydrochloric acid. The mixture was washed with ethyl acetate,
and the aqueous layer was concentrated under reduced pressure.
Ethanol was added to the residue, and the insoluble substance
was filtered fo. The filtrate was concentrated, and the

30 obtained yellow solid was recrystallized from ethanol to give
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The organic | ayer was washed successively with saturated agqueous sodi um

hydr ogen ¢

sul fate, Wwolbsoraeghs and concentrated under reduced pres&g&gpzo'ﬁby@sﬁg ai ned

crude prod
acetate :h
(75 ng, vyi
crystalliz

[ (b-Chloro
-1 H i ndol -

arbonate solution and saturated brine, dried over nmagnesium

uct was _subjected to silica gel colum chromatograp X &e hyl
&Rgnéikle C@@p%mioolbo ! (e ¥ty Frasgieves -t Ne t5i4 |

eld o299 as an anorphous solid. The anorphous solid was

MEohpound

ed fron1d|ethyl ether to give pale-yellow crystals, nelting point
93- 94C. NBE5§8PGWHi) [ 0582] Example 7 (2- {7-

- AR DOEY- ol L) sghenonl

(2- {7- § (&echymsomybnﬁlnpﬁeméﬁyIEﬂHKquokéi—jl4—@n6%ﬂih$ukbemyB} phenoxy] .

-1 Hi ndol -
di ssol ved
aqueous so
the m xtur
mn. The r
was added

hydr ochl ori c_actd
solid was W&¥Red successi

title conp
solid was
point 175-

10

15

20

25

dr o- - thiazol-5-yl) acetate (250 ng) was
|H¥8éﬁ%xéaY3 %ﬁﬁmiﬁetetrahydrofuran (6 nL) -ethanol (8 nl)

dogmgshydroxi de solution (2 nL) was added under ice-cooling, and
e was stirred for 30 nain, and then at roomtenperature for 30
ot g%pnder reduced pressure. \Water

eacti op
to tha

x ure was neutralized with | M
e was filtered, and the obtai ned
elyfmjth wat er and di ethyl ether to give the

Y

ound (240 ny, yioeld 100% as a yellow solid. The obtai ned yell ow
recrystallized frgmethanol to give pale-yellow crystals, nelting

176C. M5 572MEQkP\\N [ 0585]
\—/
[0596]

A mixture of (2-{7-[(l-methyl-lH-imidazol-2-yl)methoxy]-
5-[4—(methylsulfonyl)phenoxy]le—indol—Z—yl}—4,5—dihydro—1,3—
thiazol-5-yl)acetic acid (210 mg), 1-[3-{(dimethylamino)propyl-
3-ethylcarbodiimide hydrochloride (150 mg), 1-
hydroxybenzotriazole ammonium salﬁ (118 mg) and N,N-
dimethylformamide was stirred at room temperature for 5 hr.
The reaction solution was concentrated under reduced pressure,
water was added to the residue, and the mixture was washed
with diisopropyl ether. Sodium chloride was added to the
aqueous layer to give a saturated solution, and the mixture
was subjected to extraction with ethyl acetate. The organic
layer was dried over magnesium sulfate, filtrated, and
concentrated under reduced pressure. The obtained crude
product was subjected to silica gel column_chromatography
(methanol:ethyl acetate=0:100 to 25:75, volume ratio), and the
obtained amorphous solid was crystallized from diethyl ether
to give the title compound (50 mg, yield 24%) as colorless
crystals. meltlng point 130- 131°C MS 540 (MH").

1 [0597]

30

Example 12
Ethyl (2-{7-(2-{[di-tert-butyl (phenyl)silyl]joxy}-1-
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Exanmple 8 2- (2-{7- [(6-Chloropyridin-2-yl)methoxy] -5- [4-
(met hyl sul fonyl) phenoxy] -IHindol-2-yl}-4, 5-dihydro-l, 3- thiazol-5-yl)
acet am dewpQb@6is§78587] A mixture of (2-{ 7- PCT/JP2009/057625

b ndol - By PYAFERSY ! Ryl b 1MoVt LA R oo dr L6 ABRRLTAB6 hg) | 1-
[3- (di met hybagti Apdir o+ 0pytth Ba 26 1y Garkadidarede hydrochl oride (161 nmg) , 1-

hydr oxybenzotri azol e anmoni um salt (128 ng) and N, Ndi met hyl f or mam de (10
nm) was stilPP@8lat room tenperature for 15.5 hr. Water was added to the

reaction solution, angd the precipitated solid was collected by filtration,
S~et hatfe®t and di et hyl ether. Theobt ai ned

and washed succeg el BT Wat e
brown solid was yst & ed’framethanol to give the title conpound (115
nmy, yield 845 as”col orl &8s clystal's, nelting point 147-148C. M5 571 (MH).
[0588] Exanmple 9 Ethyl (2{ #e [(|-nethyl-I|Himdazol-2-yl)nethoxy] -5- [4-
(et hyl sul fonyl ) phenoxy] -1 Hindol-2-yl}-4, 5-dihydro-I, 3- thiazol-5-yl)
acetate [0589] [0590] 7- [(J-Methyl-IHimdazol-2-yl )nethoxy ]-5- [4-

(met hyl sul fonyl ) phefgty3C -1 H-i ndol e- 2- car boxani de (940 ng) was di ssol ved
in tetrahydpgbyjan (30 nL) , Lawesson' s reagent (1.36 g ) was added, and
the m xture was stirred at 500C for 13 hr. The white solid in m xture was
collected by fil¥ré&2tbbDiapeirt-butyl (phenyl)silyl]oxy}-1-methylethoxy)-5-

[4- (methylsulfonyl)phenoxy] -1H-indole-2-carboxamide (1.37 qg)
was dissolved in tetrahydrofuran (40 mL), Lawesson’s reagent
(1.05 g) was added, and the mixture was stirred at 50°C for 50

10 min. The reaction solution was concentrated under reduced
pressure, and the residue was subjected to silica gel column
chromatography (ethyl acetate:hexane=1:99 - 40:60, volume
ratio) to give a yellow oil (1.3 g). The yellow oil was
dissolved in a mixed solvent of tetrahydrofuran (20 mL) -

15 toluene (20 mL), ethyl 2-butynoate (0.6 mL) and
tributylphosphine (0.7 mL) were added, and the mixture was
stirred at 50°C for 50 min. The reaction solution was
concentrated under reduced pressure, and the residue was
subjected to silica gel column chromatography (ethyl

20 acetate:hexane=5:95 to 40:60, volume ratio) to give the title

- compound (1.0 g, yield 62%) as a yellow oil. MS 771 (MHY).
[0600]

Example i3

2-(2-{7-(2-{ [Di-tert-butyl (phenyl)silyl]oxy}-1-methylethoxy) -

25 5-[4- (methylsulfonyl)phenoxy] -1H~indol-2-yl}-4, 5-dihydro-1, 3-
thiazol-5-yl)ethanol
[0601]
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suspended in tetrahydrofuran (30 nL) . Ethyl 2-butynoate (0.5 niL) and

tri butyl phosphine (0.7 nL) were added, and the m xture was stirred at 600C
for 1 hr.woheoweseBi on sol ution was concentrated- under pcedenpgoFTLESSUr €,
and the reS|due was subjected to basic SI jca gel colum chronatography

(met hanol : et hyl ~aget@t G to 20:80: 0, volune ratio) to
give the t|tIn - 3 n orange oi |l crude product. On the

ot her hand,Me RE8VI ous~ebtal nedniltrate was concentrated under reduced
pressure, the resi due ma§*suspended in a mxed sol vent of
tetrahydrofuran (20 ni) Sretlfene (15 nL) . Ethyl 2-butynoate (0.5 nlL) and
tri butyl phosphine (0.7 nL) Jwere added, and the m xture was stirred at 600C
for 30 min. Ethyl 2-dubssoate (1.4 nL) and tributyl phosphine (2.0 nL) were
added agal 0%8 ﬁhe reaction solution, and the m xture was further stirred
at 600C for A Et hyl 2-butynoate (1.0 nL) and tributyl phosphine (1.5 nlL)
was added agai n, EaRglt @- 17 -X{2H €] d/ta&e‘xtﬂ—tdm&ms@hehgd 8t 16006xypr1d hr. The
reaction sol uti on was concentrated under reduced pressure, and the resi due

was subrec@@&hyeeB%%¥% 91 FEalmph e Wk oHY BReregyAphi-thephadoYl ! et hyl
acetate ;hexangsflyarf-i 59—@1’91%18-%—%1 VRl o l5ing) mgg Qégedfr.g@oﬂrécﬁ €n

conpound (1 g ) as an orange oi | crude product . The obt al ned
crude prodietrahgdogstdrdmor ( ZmemwexﬂJﬁéa¢m1@wrwhwﬁmmﬁeaNZQdMgt|®@aladded

rification, [0591 | e 10
?F-kbthyl[%agF%igg%%?ﬁgﬁﬂgané?hoﬁéTé ﬁ%furfngFﬁyF onyF?rp%enﬁxy]
-|H-indOI-Ziyhiuﬂ,b5r®hydmﬁdbl628}mgluw550bdﬂeﬂ|bgaﬁﬁttc 8hé dré5029n

solution, and the mixture was further stirred at room

10 temperature for 1 hr, and then at 50°C for 7 hr. 1M
Hydrochloric acid was added to the reaction mixture, and the
mixture was subjected to extraction with ethyl acetate. The
organic layer was washed successively with saturated aqueous
sodium hydrogen carbonate solution and saturated brine, dried

15 over magnesium sulfate, filtrated, and concentrated under
reduced pressure. The obtained crude product was subjected to
silica gel column chromatography (ethyl acetate:hexane=20:80
to 70:30, volume ratio) to give the title compound (123 mg,
yield 55%) as a yellow oil. MS 729 (MH').

20 [0603]

Example 14
(2-{7-(2-{ [Di-tert-butyl (phenyl)silyl]oxy}-1l-methylethoxy)-5-
{4- (methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5-dihydro-1, 3-

. thiazol-5-yl)acetic acid
25 [0604]
° \ S - TCOH
N\
MeO,S N N
o] Me
(tBu),PhSiO

[0605]
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[0593] Ethyl (2-{7-[ (I-methyl-IHimdazol-2-yl) nethoxy] -5- [4-

(met hyl sul fonyl) phenoxy] -IHindol-2-yl}-4, 5-dihydro-l, 3- thiazol-5-yl)
acet ate (voQodo/Meg3di ssolved in a m xed sol vent of tetr:phyg[agj‘oyy(@@zs( 10 m)
-ethanol (10 m) I M agueous sodi um hydroxi de sol ution _(5.n) was added,

and the nixture WEEYdtilFred- 42~ b tepdrsot @resy ) SHrlYl'i'ﬁéyl}eéctl on

sol ution Wag +¢QReeRbLkeY ed- uRdere {IBFHG ek JH RS PH S o AL Wag ,added 1 §0 the
residue, and the m xture was neutralized with I M hydrochloric acid. The

m xture waé,washéaygdwot b, éthlyiaa@bt%rtsel Fawt ative aﬂc@@ecms) wapedigaelved in
concentrat ed r d_pr r.e. anal d o th e and
t he i nsol u%l eL‘JLs% 82%5&?\@%9 € }i%d E?#T] ra‘ﬂ“ue Cja"t%g \?/gsotlc %@e‘“i‘fat e%
and t he ebb@u@edsyebbmmsnydﬂom r eslrutsita | |7ze¢ f mm elddadpl aha ghaet he
title conpoynd (170 %(g | ow crystals. N5 541 %1 [0594% Exanpl e 11
2- (2-{7- PErEE ?hVF‘SI PHFHF 7ot @%f‘lk/)tr?é‘t%aﬁ]uras fo[ fre A
phenoxy] - lsEiirdeh- %a¥| &oﬁceétﬂéiwr&fder ?rectdae@nﬁfe%sw L . aced edn d@as[ 0595]
[0596] A mixture of (2-{ 7- [(I-methyl-1Him dazol-2-yl)methoxy] - 5- [4-
(et hyl sul Beaigd) t[@héh@xy?slqiwrﬁn refol -Chey i xtypres wdishygugrializedt Witz olM 5-y| )

acetic acig Q%%%Egghss %c;_[é?’ mgh tgg%%%%@%b LORY! 13- Séfa%ff@%%g!' m de

hydr ochl ori otri azo e amonium s ) and
N , Ndi net h3fhlftmar&annd€omgsvsttkue etchta]te raaompcuerp er3@toume, f giebdhf0sThes a
reacti on sol Eél on col%;e?%a@g under reduced pressure, water was added
to the res¥d Owaﬁ fle T d "washed

[0606]

Example 15

-(2-{7-(2-{[Di-tert-butyl (phenyl)silyl]oxy}-1l-methylethoxy) -
15 5-[4-(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5-dihydro-1, 3-
thiazol-5-yl)acetamide

[0607]
MeQO,S
(tBu)zPhSIO
(0608]
20 A mixture of (2-{7-(2-{[di-tert-butyl (phenyl)silyl]oxy}-

l-methylethoxy)-5-[4- (methylsulfonyl)phenoxy]~1H-indol-2-yl}-
4,5-dihydro-1, 3-thiazol-5-yl)acetic acid (320 mg), 1-[3-
(dimethylamino)propyl-3-ethylcarbodiimide hydrochloride (165
mg}, l—hydroxybenzotriazole ammonium salt (131 mg).and N, N-

25 dimethylformamide (8 mL) was stirred at room temperature for
18 hr. Water was added to the reaction solution, and the
_mixture was subjected to extraction with ethyl acetate. The
organic layer was washed with saturated brine, dried over
magnesium sulfate, filtrated, and concentrated under reduced

30 pressure. The obtained crude product was subjected to basic .

silica gel column chromatography (ethyl acetate:hexane=30:70
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wi th diisopropyl ether. Sodiumchloride was added to the aqueous |ayer to
give a saturated solution, and the m xture was subjected to extraction with

et hyl acqﬁg@mwhﬁgg3organlc | ayer was dried over nagnesi pgrgebdodhee2s
filtrated, and concentrated under reduced pressure. The obtai ned crude

pr oduct maEOSh%Pe%teﬁo%%m%l4i%%PgéF’é@Wﬁhﬁ EhrefafogPRRAY EmeLhar®Y . et hy
acetate=0 1004t 952p: 13, ar\{%%g &110) msand ot hapept ai ned anor phous solid
was crystayllzed fromdieth her to give the title conpound (50 ng,
yield 24@@[@@0%blorless crystals mel ting point 130-131 0C . MS 540 (M )
. [0597] ?qg fe1$6EthyI (2-{7-(2-{ [di-tert-butyl (phenyl) silyl]
oxy} -1 met hyte %oxy - [4- (methylsul fonyl)phenoxy] -1 Hindol-2-yl}- ,
5-di hydro-b- 82%h5az@4ﬁﬁdy6ﬁy@mﬁﬁabe EGE&&deGSQQBhi?zaffi 2|%Ijh$e[4 futyl
(phenyl) SI| 0 1- net hyl et hox - (et hyl sul f ony enoxy
Pre T nabl o by Bottarde ey ) Mixd ndoatonvud) PRYL BEPRAGAF ot L an (40
iril) , Lapggsep' s reagent (1.05 g ) was added, and the m xture was
stirred at 5 00Cfor 50 mn. The reaction solution was concentrated under
reduced pressure,~anm.lhe reS|due§Nas ®cted t o silica gel colum

chr omat ogr aphy ane=l :9 9 - 40:60, volune ratio) t o
give a yellow o Iom/0|l was dissolved in a m xed

sol vent o V“%%trahydrofuran 20 nl) - toluene (20 nl) , ethyl 2-butynoate

(0.6 nL) and trlbutylphogﬁapmb (0.7 nL) were added, and the m xture was
m

stirred at 50Cfor 50 The reaction solution was concentrated under
reduced pressure, and the-residue was

[0611]

10 2-(2-{7-(2-{ [Di-tert-butyl (phenyl)silyl]loxy}-1-
methylethoxy)-5-[4~ (methylsulfonyl)phenoxy]-1H-indol-2-y1}-
4,5-dihydro-1,3-thiazol-5-yl)ethanol (270 mg) was dissolved in
tetrahydrofuran (2 mL), tetrabutylammonium fluoride (0.6 mL)
was added, and the mixture was stirred at room temperature for

15 18 hr. Saturated aqueous ammonium chloride solution was added
to the reaction solution, and the mixture was subjected to

" extraction with ethyl acetate. The organic layer was washed
successively with saturated agqueous sodium hydrogen carbonate
solution and saturated brine, dried over magnesium sulfate,

20 filtrated, and concentrated under reduced pressure. The
obtained crude product was subjected to silica gel column
chromatography (methanol:ethyl acetate:hexane=0:20:80 to
5:95:0, volume ratio) to give the title compound (117 mg,
yield 65%) as a white solid. The obtained white solid was

25 recrystallized from ethyl acetate-diethyl ether to give
colorless crystals. melting point 165-169°C. MS 491 (MH*).
[0612]

Example 17 _
- (2-{7-(2-Hydroxy~-l-methylethoxy)-5-[4-
30 (methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5-dihydro-1, 3~

thiazol—S—yl)acetamide
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subjected t o silica gel columm chromatography (ethyl acetate: hexane=5 :95
t o 40:60, volune ratio) t o give the title conmpound (1.0 g, yield 629 a
s a yel | oppQbde/12M79 771 (MH + ) . [0600] Exanple 13 2 - pCgubdinetdrols
[Di-tert-butyl (phenyl) silyl] oxy} -1-methylethoxy) - 5- [4-

( met hy|su|f<9r§}ﬁ§ phenoxy] -1Hindol-2-yl}-4, 5-dihydro-I, 3- thiazol-5-yl)
et hanol [0601][ 0602 ]

Et hyl (2-{7-%2-{ di-tert -butyl (phenyl) silyl]
oxy}- I met hyl et hg % f o8Ny phenoxy] -l Hindol-2-yl }- 4
, 5-di hydro-1, 3 Az ol acebhat ¢ (500 ng) was dissolved in
tetrahydromuman 0 mL) YTithiumbMorohydride (21 ng) was added under
ice-cooling, and the m xtgre ywas stirred for 1 hr. Lithium borohydride (28
ng) was added again to the Yeaction solution, and the m xture was further
stirred at roomtenperature for 1 hr, and then at 500C for 7 hr. IM
Hydrochloric acid was addféd to the reaction m xture, and the m xture was
subj ect ed t@6§§?ract|on with ethyl acetate. The organic |ayer was washed
successively wi th saturated aqueous sodi um hydrogen carbonate sol uti on and
saturated brine, 2dK2ed700%w{Eﬁgﬁﬁﬁmtnbuﬂnﬁ@ﬁh§nyﬂlBﬂﬁaﬂédxyana concentrated

uner ¥ SOusSgBERRULE S IP OB S PH LA UGS bes bl geLed 1ol || oo
ratio) to gl%edﬁhgdfo%l53£xMﬁmuw&P54wﬂ3au;tamyﬂed (352 mg$ @ayetliowodiéd MS
Zig}(PEH%EEHy%gg%%§§§§g§$EA%4 mé tetragﬁtyiggg%ngﬁﬁy%l&gggggl%O?glyl]
mL) was added, and the mixture was stirred at room temperature
for 15 hr. Saturated aqueous ammonium chloride solution was
10 added to the reaction sclution, and the mixture was subjected
to extraction with ethyl acetate. The organic layer was washed
successively with saturated aqueous sodium hydrogen carbonate
solution and saturated brine, dried over magnesium sulfate,
filtrated, and concentrated under reduced pressure. The
15 obtained crude product was subjécted to silica gel column
A chromatography (methanol:ethyl acetate=0:100 to 10:90, wvolume
ratio) to give the title compound (144 mg, yield 81%) as a
white solid. The obtained white solid was recrystallized from
ethyl acetate-hexane to give colorless crystals. melting point
20 137-142°C. MS 504 (MH').
[0615]
Example 18
Ethyl (2—{5—[4—(methYlsulfonyl)phenoxy]-7—(tetrahydro—2H—
pyran—4¥ylmethoxy)—1H—indol—2—yl}—4,5—dihydro—1,3—thiazol—5—
25 yl)acétate
 [0616]
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[4- (rmethylsulfonyl) phenoxy] -I|Hindol-2-yl}-4, 5-dihydro-I, 3-
t hi azol -5-yl) acetic acid [0604 ] [0605]Ethyl (2-{7-(2-{ [di-tert-butyl

(phenyl) wolzyés»hz@m} -1- methylethoxy) -5- [4- (nethyl selfipmebdsienoxy]
-1 Hindol-2-yl'}- 4 ,5- d| hydro |, 3-thiazol-5-yl) acetate (480 ng) was

di ssolved in a Sot \ te ¥ahydrob#r an (10 nl)-ethanol (10 ni)
| M agueous sodi dr ox rQn (7 nL) was added, and the m xture was
stirred at mesgm er at Uré 1 hW7 The reaction solution was

concentrated under reduced pressure. \Water was added to the residue, and
the m xture was neutralized\w th I Mhydrochloric acid. The precipitated
solid was collected by filtrlation to give the title conpound (320 ng, vyield
709 as a yellow solid. (MH). [0606] Exanple 15 2- (2-{7- (2-{
[Di-tert-butyl (phenyl) si|lyl]] oxy}-I-nmethylethoxy) - 5- [4-

(et hyl sul fonyl ) phenoxy] i ndol - 2-yl}-4, 5-dihydro-1, 3- thiazol-5-yl)
acet am de [[%%q77] [0608 ]| A mxture of (2-{7- (2-{ [di-tert-butyl (phenyl)
silyl] oxy}- 1- rret hyl et hoxy) -5- [4- (nethylsulfonyl) phenoxy]

-1 Hindol -2-yl }5-44; SMdthybImlanxBlmhmy]S-M Ot ecetiydrac2d-pg2on-4yg) ,

l-[3- (d | hodi h hl d ,
1- Lydrf)x;/tr)rglﬁ]zotrlogilg) gﬁ%ﬁ%%nﬁ {ga%%ﬁ)l% and “?éqklg'%r?e ﬁil Fgaig’ﬁgnf‘ﬂe)w

) was stitetedhgdrogarehenper atyy eLhoesidnhs. r&ﬂ@@zﬁtwwsadxd@ﬂ 9s t heded,

reaction solution, and the m xture was SUbd ected to extraction with et hyI
acetate. TK@&d the mixture was stirred at 50°C for 1 hr. The reaction

solution was concentrated under reduced pressure, and the
residue was subjected to silica gel column chromatography
(ethyl acetate:hexane¥20:80 to 70:30, wvolume ratio) to give a

10 yellow oil. The obtained yellow o©il was dissolved in a mixed
solvent of tetrahydrofuran (10 mL)-toluene (15 mL), ethyl 2-
butynoate (0.26 mL) and tributylphosphine (0.30 mL) were added,
and the mixture was stirred at 50°C for 2.5 hr. The reaction
solution was concentrated under reduced pressure, and the

15 obtained residue was subjected to silica gel column
chromatography (ethyl acetate:hexane=10:90 to 100:0, volume
ratio) to give the title compound (310 mg, yield 48%) as an
orange oil. MS 573 (MH").
[0618]

20 Example 19
- (2-{5-[4-(Methylsulfonyl)phenoxy]-7-(tetrahydro-2H-pyran-4-
ylmethoxy)-1H-indol-2-yl}-4,5-dihydro-1,3-thiazol-5-yl)ethanol
[0619]

0 S
o<
MeOzS N N

25 [0620]
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organi c | ayer was washed with saturated brine, dried over nagnesium
sulfate, filtrated, and concentrated under reduced pressure. The obtained

crude prngcztmgy\ﬁ%ﬁubj ected to basic silica gel colum epirQpRi9asRRNY
(ethyl acetate :hexane=30; 70t 100: Q, volune ratio) to_give the title

conpound (262 ngEthyel 6255695 4as et hyrand e ogmt) pﬂsn?éi]twyetfmoé&npl e

16 2- 2- 15: drpo-l- 55_[ 4-
(et hyl({sul g%;?fzp%n%%aﬁhﬁ% nldrgdle %djytmo%sgs Sﬁ%&’ggbiégr"’ g}(-%!:iL%jc])I[OG[ll]

2-(2-{7-(2v¥]) pOptaeet {BHUP yg X prasnyddssoiliveld] iox yetriemythpfotraoxy} s -BL) [ 4-
(et hyl sult I , hydr hi azol - 5- yl)
et hanol (2589%%1%“%??%92% %éeldulfnqrfdét r%lg)r%y%d &lr gﬁg ‘dL 5% COOE’”% é

t et rabut y| ahwoni koufé ea s det (K ) rwam aéd@é,raandet Iﬂermzxsuhe wasd stirred
at roomtenperature for 18 hr. Saturated aqueous anmoni um chl ori de sol uti on

was added £BSRhatre@& ifeF SolSutien, L Wh Qﬁ%ﬁfﬂrel%s 24 Bgectveg pgded
extractioncyithe ewa(&tf&ﬁﬁ%%@e NORRC l@e% sweﬁbfgegugﬁ%dcve' y

with saturated aqueous so ydr Ggen car bonate solution and saturat ed
brine, dri &aroverhiagriEsiamvas fiéitiéd £PI| that sdachhen coheiemte atanfl tiger

reduced prgssupge ) £ %r%féﬁ ' ‘§<t|% a2dyeh Wﬁ%ﬁsg%git SQ%&%' G ge

col um chr omat ogr aphy. acetate exan 0 to 95 0,
vol une rat Dmganmcgla('_eer hea 4 Wtalsmazbmpm}mda(cmrztegl byiakd 8b%dasver whi te

lid. Th bt d tall f t hyl
cetai e di BERYF-LERet | ve 0o hHoEes Hry CPRFEn Aok ERngHeF redéted soc

M5 491 (N+b¥essﬁ9512hhe crude product was subjected to silica gel column
chromatography (ethyl acetate:hexane=20:80 to 100:0, volume
ratio), and the ebtained amorphous solid was washed with

15 diethyl ether to giVe fhe title compound (123 mg, yield 55%)
as a pale-yellow solid. melting point 104-105°C. MS 531 (MHY).
[0621]

Example 20
Ethyl 5-{7-(benzyloxy)-5-[4-(methylsulfonyl)phenoxy]-1H-indol-
20 2-yl}-1,3,4-thiadiazole-2-carboxylate
[0622]

[0623]
' Ethyl [2-({7-(benzyloxy)-5-[4-(methylsulfonyl)phenoxy]-

25 1H-indol-2-yl}carbonyl)hydrazino] (oxo)acetate (420 mg) was

dissolved in tetrahydrofuran (15 mL), Lawesson’s reagent (308

mg) was added, and fhe mixture was stirred at 50°C for 5 hr.

Lawesson'’s reagent (300 mg) was added again to the reaction

solution, and the mlxture was further stirred at 50°C for 1 hr.
30 The reaction solution was concentrated under reduced pressure.

The residue was subjected to silica gel column chromatography
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Example 17 2- (2-{ 7- (2-Hydroxy-I|-nethylethoxy) -5- [4- (nethylsulfonyl)
phenoxy] -I|Hindol-2-yl}-4, 5-dihydro-1, 3- thiazol-5-yl) acetam de[ 0613]

[0614] 2-wh2odoibss762-{ [Di-tert-butyl (phenyl) silyl] oy¢rhrdononsie2s
met hyl et hoxy) -5- [4- (nethy |SU|f0ﬂ%9) phenoxy] -1 H i ndol

,5-di hydr o< ?thgltﬁ[FﬁE%FeSh%?n%C%Qa de 4262 mypluas &ﬁ§§8l)w)éa%ijnthe
tetrahydr obuEaRned Ph)1owt LT aRAS Vb A}SBNON AR TN hdentlod Bh) qWes added,

and the m xture was stirred at roomtenperature for 15 hr. Saturated
aqueous anfhilencehpounde (3P ungony sl ablidad atso peRe N@édpwonrsetaison and

t he mxtur@h %gbhggtgr L aJ4_=:xtr ctl ocnrvmt 112@5' fr%et atcg The an| C
| ayer was vvashea successﬁ’ﬂf urya aqueous Sod hyaro

car bonat & sakuhiydneshdr sad Ugf;:a“tQCbebIe-F@lldj’w eﬂy@\teasnag:ﬁestm@ sptb:frﬁi el94-
filtrated, and concentrated, under reduced pressure. The obtained crude
product wad®5ibj eMSedPo (M) ca gel col umm chromat ography (nethanol : et hyl
acetate=0 13@9440 10:90, volune ratio) to give the title conpound (144 ny,
yield 819 as a white solid. The obtained white solid was recrystallized
from et hyl EdampaeeZhexane to give colorless cr yst al s rrel ting point 137-142

M5 50 h f I
phenoxy] ;}SL%)(BG%QQJ}%L%EE@EA - rieadﬁ} %)y{l Ik—]l-e ég ﬁ H‘aﬁh K :
5-di hyduo- k11314 Bj az’oh&dla/ic)lazceyh)trmt[r(}ﬁtm [0617] 5- [4- (Methylsulfonyl)
phenoxy] -%bég?t rahydr o- 2H pyr an- 4- '

Q et

[0626]
| Ethyl 5-{7-(benzyloxy)-5-[4-(methylsulfonyl)phenoxy]-1H-

15 indol-2-yl}-1,3,4-thiadiazole-2-carboxylate (230 mg) was
dissolved in a mixed solvent of tetrahydrofuran (8 mL)-
methanol (2 mlL), sodium borohydride (32 mg) was added under
ice-cooling, and the mixture was stirred for 40 min. Water and
1M'hydrochloric acid were added to the reaction mixture, and

20 the mixture was subjected to extraction with ethyl acetate.
The organic layer was washed successively with saturated
aqueous sodium hydrogen carbonate solution and saturated brine,
dried over magnesium sulfate, filtrated, and concentrated
under reduced pressure. The obtained crude product was

25 subjected to silica gel column chromatography (ethyl
acetate:hexane=10:90 to 90:10, volume ratio) to give the title
compound (220 mg, yield 100%) as a pale-yellow solid. The
obtained pale-yellow solid was recrystallized from ethyl
acetate-diethyl ether to give pale-yellow crystals. melting

30 point 159-160°C. MS 508 (MH').
[0627] |
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yl met hoxy) -IHindol e-2-carboxam de (500 ng) was dissolved in
tetrahydrofuran (20 nL) , Lawesson's reagent (455 ng) was added, and the
m xture wgs 29d4di2ked at 50C for 1 hr '. The reaction sol gir@p2000657625
concentrated under reduced pressure, and the residue was subjected to
silica gel E&8rahf éAromat ography (ethyl acetate :hexane=20: 80 to 70: 30,

vol une rat 0,0k ye [h d ved
in a nlxedtggyée%t Zf ?%%?%%Q%go#%r%% @%%91 S%gggﬁg g”%@%*%ra§H iﬁ%&*
but ynoate @6y26-hi}- ahda2¢l¢nﬁjdqﬁhnxyﬁat£ (0.30 nL) were added, and the

m xture maz %éhéred at 500C for -2.5 hr. The reaction solution was
concentr at 8 reduced pressure, and the obtained residue was subjected

to silica gel coI m ghrg =tograp@%ﬂﬁgbﬁyl acetate : hexane=10 :90 to 100: 0,
vol une ratio) t e i ound (310 ny, yield 489 as an orange
oil. IVBS?SSO @Q 9 2- (2- {5- [4- (Methylsulfonyl)
phenoxy] ftetrahydro- H pyran-4- yl nmet hoxy) -IHindol-2-yl}-4,

5-di hydro-1, 3-thiazol - ) ethanol [0619] [0620] Et hyl (2-{5- [4-
(nethylsulfonyl) phenoxy] (tetrahydro-2Hpyran- 4-yl nmet hoxy)

-l Hindol -2-yl}-4, 5-dihy , 3-thiazol-5- yl)acetate (310 ng) was

di ssol ved in tetrahydrof

(15 inL) , lithium borohydride (24 ng) was
added ungler ice-cooling, the m xture was stirred at roomtenperature

for 2.5 hr %ng then at 5Q0C for 2.5 hr. Lithium borohydride (24 ng) was
added to tﬁ@ fdaction m xture, and the m xture was stirred at 500C for 30
hr. Vater was adgegd; foutdef eﬁc@u&ﬁﬂdﬁwr-% [QHQmEEEyHEﬁI%r@yY‘PﬁhMW ed

to extraction with ethyl acetate.
1H-indole-2~ carbothloamlde (280 mng), ethyl 2-chloro-3-

oxopropancate potassium salt (234 mg), acetic acid (0.5 mL).
10 and N,N-dimethylacetamide (5 mL) was stirred at 100°C for 4 h.
Ethyl 2-chloro-3-oxopropancate potassium salt (234 mg) and
acetic acid (0.5 mL) were added again, and the mixture was
stirred at 100°C for 3 h. Furthermore; ethyl 2-chloro-3-
oxopropanocate potassium salt (234 mg) and acetic acid (0.5 mL)
15 were added and the mixture was stirred at 100°C for 7 h. Water
was added to the mixture and the mixture was extracted with
ethyl acetate. The organic layer was washed successively with
saturated agqueous sodium hydrogen carbonate solution and
saturated brine, dried over magnesium sulfate, filtered and
20 concehtrated. The residue was purified by silica gel column
chromatography (ethyl acetate/hexane=5/95 to 50/50, volume
ratio) to give the title compound (242 mg, crude yield 71%) as
a yellow solid. MS 549 (MHY).
-[0630]
25 Example 23
(2-{7-(Benzyloxy)-5-{4- (methylsulfonyl)phenoxy]-1H-indol-2-
yl}-1,3-thiazol-5-yl)methanol
[0631]
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organi c | ayer was washed with saturated brine, dried over nagnesium
sulfate, filtrated, and concentrated under reduced pressure. The crude

product wﬁézﬁuphgg@ed t o silica gel colum chromat ogr ap@y/seaiohyircacet at e
: hexane=20 :80 to 100:0, volume ratio) , and the obtained anorphous solid

was washed wth dietloyl her togsgi e title compound (123 ny, yield
55% a s a pal*:w ? zl)r:;pm nt 104-105 OC . M S 531(MH + ) .
[0621] Exa Eth 5~ nzyl oxy) -5- [4- (nethylsulfonyl)
phenoxy] -IF#lndoI 2-yl1}-17 3 ,4-thiadi azol e-2-carboxyl ate [0622] [0623]
Et hyl [2- ({7- (benzyl ox -5- [4- (nmethylsul fonyl) phenoxy] -

| Hi ndol - 2-yl } carbonyl ) hydrazi no] (oxo) .acetate (420 ng) was di ssolved in
tetrahydrofuran (15 i) wesson' s reagent (308 ng) was added, and the
m xture was stirred at 5 for 5 hr. Lawesson' s reagent (300 ng) was
added again to the reaction solution, and the m xture was further stirred
at 5C0C'fo{o%3@q The reaction solution was concentrated under reduced

pressure. The residue was subjected to silica gel colum
chr omat ogr aphy(effhyk aeéthien : dexeterld - 90 (beAGB®xWoburid-rati o), and the

Comound {376 3Ty BBy S pt AP R AR ¥ B s R he orystal s

was recrystealrbozgdateon? 2 hyd) an@tﬁémxhhydndfuadmer260ng1vaapah&dgéllom1
crystals, nelting point 194- 195C. Ms 5 8 [0624] Example 21 (5-{ 7-
(Benzyl oxy)-ithiumsa L pREnR | RYEF R | 55%@%@1 °FH PABBF - pbe mixture was

stirred at 0°C for 30 min, ethanol was added dropwise until

hydrogen did not generate. A saturated agqueous ammonium
chloride éolution was added to the mixture and the resulting
10 yellow suspension was filtered through celite. The filtrate
was concentrated and the residue was purified by silica gel
column chromatography (ethyl acetate/hexane=20/80 to 100/0,
volume ratio) to give yellow crystals. The crystals were
recrystallized from ethanol-ethyl acetate to give yellow
15 crystals. The crystals were purified by silica gel column
chromatography (ethyl acetate/hexane=20/80 to 90/10, volume
ratio) to give yellow crystals. The crystals were
recrystallized from ethanol-hexane to give the title compound
(52 mg, 23%) as yellow crystals. MS 507 (MHY) . mp 125-126°C.
20 [0633] '
Example 24
Ethyl (2-{7-(l-methylethoxy)-5-[4-(methylsulfonyl)phenoxy]-1H-
indol-2-yl}-4,5-dihydro-1,3-thiazol-5-yl)acetate
[0634]

o NS COLE
. \
MeO,S N N :

o)

h

25 Me
[0635]

A mixture of 7-(l-methylethoxy)-5-[4-

Me
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yl}-1, 3 ,4-thiadiazol-2-yl) methanol [0625] [0626] Ethyl 5- {7-
(benzyl oxy) -5- [4- (methylsul fonyl) phenoxy] -I1H ndol- 2-yl}-1, 3
, 4- t hi adiwpab@/2sg7ar boxyl ate (230 ng) was di ssol ved in a&cmijredessiyent of

B0 8Pl TEORERRL (Ao SR e OO e (52l s

| M hydr ochkeniye acbdtyebgetaddeds ter it he: Figastyign tiuee, (o2gdmthe m xture
was subjected to extraction with ethyl acetate. The organl c Iayer was
washed suctessapeyoniiransat Urmak ke dnay deduersodilénmby dvegemtéarbgnat e60°C

solution agg Saldral eendrk g Al et QURN JIRGRCT UM sulbatec bl Lhgted. and

concentrat ed under reduc pressure. talne cru pro
subj ect ed Consehtcatgéluncménnm@memmImyamW (f@tehylesadeEaWes beKBfIEe—'d.O 90

to 90: 10, yolu ratio vethetltle 1

a pal e-yel }Sgwsggﬂca 9% C%Jo i gy P YFen rrpsgﬁy& ﬁﬁ?tggg/ggfgﬂj‘?lg?%gfrom
et hyl acetabe4dveohyboeﬁﬂ@rr&ﬁn@y\Mbrgﬂvéxﬂﬂé<@mtgéy&bmbaunaelBemgm@plnt

159- 160 0C . oM S 508 (M+) . [0627] Exanple 22 Ethyl 2. {7- (benzyloxy) -5-
[4- (methyFd8Df 8AyR) YpheRbxFIoTRIRYHdRA L D- YIS AL 7 3MAR) azol e- 5- car boxyl at e
0628] [0629] r nzyl oxy) ¢ hylsul fonyl ) phenoxy]
! IH-}nE:IoI eé) can) (Ellgag‘lidés g%g e %X tThEQI H%l}éhllgr%tg 6§bx§br§pan§a e

pot assi um Halt £283-Ay)o, &&etmb, a&l(élél (031, nzt)) ahdl N, RHli net hylacetamae (5

m) was stirbed,alol09¢ T9f 4 s (1m, spr, 7= 6.0 Hz), 6.44 (1H, 4, J
= 1.9 Hz), 6.84 (1H, d, J = 2.3 Hz), 6.91 (1H, d, J = 1.5 Hz),
7.01-7.11 (2H, m), 7.81-7.90 (24, m), 9.22 (1H, brs).

[0636]

15 Example 25
-(2-{7-(1-Methylethoxy) -5-[4- (methylsulfonyl) phenoxy]-1H-
indol-2-yl}-4,5-dihydro-1, 3-thiazol-5-yl)ethanol

. [0637]
0 \ S OH
MeO,S i N
MeYO
Me
20 [0638]

Ethyl (2-{7-(l-methylethoxy)-5-[4-
(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5-dihydro-1, 3-
thiazol-5-yl)acetate (330 mg) was dissolved in a mixture of
tetrahydrofuran (15 mL) and methanol (3 mL). Lithium

25 borohydride (30 mg) was added to the mixture at room
temperature and the mixture was stirred at room temperature
for 30 min. Water was added to the mixture and the mixture was
extracted with ethyl acetate. The organic layer was washed
successively with saturated aqueous sodium hydrogen carbonate

30 solution and saturated brine, dried over magnesium sulfate,

filtered and concentrated. The residue was purified by silica
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Et hyl 2-chl oro- 3-oxopropanoate potassiumsalt (234 ng) and acetic acid (0.5
m.) were added again, and the m xture was stirred at 1000C for 3 h
Fur t her nowe,20@®iinyd732- chl or o- 3- oxopr opanoat e pot assi um ealrtipf@&ds7wey) and

acetic acid (0.5_nL re added and the njxture was, stirred at 1000C for 7
OIS RSN Mo IR SRR ey e S Y e DY

acetate. The1amgapheibpyes ¥ose asdad SUCcRapovaly (witzhmga,t g7 8§ edsagueous
sodi um hydrogen carbonate sol ution and saturated brine, dried over

+

magnesi um dalfarellev| ameephany svhcbntMatddd. (HMHe) resi due was purified by

silica gel 1cq] ogr aph t acet at efhe =595 to 50/ 50,

vol une rat i%%@@?@éef%qﬁg gi'?ﬁexcgﬁpgzhd ‘(‘gazi h%‘? %?ﬂ@e?é}?’el%) ’713@5@5(3&1{’
yel | ow sol sd, B57549.88HE)H, [0630]. Baindde (2, (20{ 4-36Bénzyl 0xy) mpb; [ 4-
(et hyl sul f opyl enpxy] - i pdo) -2- yl}-1, 3-thiazol-5-yl). nethapol

[ 0631] [ 0632} gzéGZagZol(ﬁ%i ah oH?Je]‘?h{ﬂifﬁz-% 7- T(BerziF xﬁ-gé- @Iﬂu ‘%ne?hw sul f
onyl) phenoxy] Hz) [+ éndol (2aylq}-d.= 3-timwagl e-.92-ganhoxyhatg) (242s1m) in
tetrahydrofuran (25 inL) was added |ithium alum num hydride (50 ng) at OC.
After the i RPuféine®d) stPrédd(Hl, dos)-or 30 nin, ethanol was added dropwise
unti | hydr@gggggi d not generate. A saturated aqueous anmoni um chl ori de

solution was added to the m xture and the resulting yell ow suspensi on was
filteredot Bromghec2fbite. The filtrate was concentrated and the resi due was

purified by silica gel,cplumm chromatoaraphy (ethyl acetate/hexane=20/80 to

100/ 0, vol%n@eyaﬁlo? {3 vg?ﬁ?hﬁbtﬁaectg&ﬁygl § @he crystals were
(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4, 5-dihydro-1, 3-
thiazol-5-yl)propan-2-ol

[0640]
" OH
0 )
) \:]/;;K%e
MeO,S N N
g |
15 "~ Me
[0641]

To a solution of ethyl (2-{7-(l-methylethoxy)-5-[4-
(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5-dihydro-1, 3-
thiazol-5-yl)acetate (490 mg) in tetrahydrofuran (10 mL) was

20 added 1M methylmagnesium bromide tetrahydrofuran solution (7.6
- mL) at 0°C. After the mixture was stirred at room temperature
for 1.5 h, 1M methylmagnesium bromide tetrahydrofuran solution
(3.4 mL) was added to the mixture again at room temperature.
The mixture was stirred at room temperature for 2 h.
25 Furthermore, 1M methylmagnesium bromide tetrahydrofuran
.solution (3.4 mL) was added to the mixture at room temperature
and the mixture was stirred at room temperature for 30 min.
The mixture was acidified with 1M hydrochloric acid, and the
mixture was extracted with ethyl acetate. The ofganic layer
30 was washed with saturated brine, dried over magnesium sulfate,
filtered and concentrated. The residue was purified by silica

gel column chromatography (ethyl acetate/hexane=3/97 to 60/40,
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recrystallized fromethanol -ethyl acetate to give yellow crystals. The
crystals were purified by silica gel colum chronmatography (ethyl

acet at e/ hgyap@n3H-80 to 90/10, volunme ratio) to give yelpl@ypsiypimts. The
crystals vvere recrystal lized from ethanol -hexane to give the title conpound

(52 ng, 23%Plame yarfiew Epygiufsa eSS mOPIMHTHe O%W@§55f2'§t9@§llzﬁg633]
Exanpl e 24 |

TR e A e S S e i SRS S i e el
m xture o fcrgst@lsnelThyl erhsnxg)s \Eer¢ kimmmzfemh)ﬂr)ampleehgky]acetate—

-1 Hi ndol e- bot hi - but t 0.6 :

11 butyl phigiecreope L e hheE LS IR et CrOtRT A0l Brneddt] 185 )

was stirgegadte &}aio;otqobrgzséahs. M@e5(m XtMH'e | vvas cooled to room tenperature
and concentrated under reduced pressure The residue was purlfl ed by silica

gel col um BhiRateeEEphy LeBAyl(3Bces bt el htkahdhl /99 tlo 380/(68, dol dne

ratlo) to eyhe 4ipkesc d {381 A Aas LI,ow,a h
318 b8 B DI AP, () 0 ey
d , J=6.0. IéHﬁ 4.28691H, 78) (2H, 4T, 7B. OH,(3H,, $.44, (4H19dE2HJ § 1

6
= 7.
) %3‘@1 Ty & P\ 5 a5 0 (el s 441(%19% 9'% (2H
) -

), 7. 81-4. QQH(,ZH,, m ¥, 9912}22( H . &% s)2H, [D636]= Bxanpize, 25 23 (2H] 7brs
(1- Met hyl et hox%)] -5- [4- (methylsul fonyl) phenoxy] -1Hi ndol- 2-yl}-4,
5-di hydr o- I hi azol - 5-yl) ethanol g

Example 27

Ethyl [2-(7-methoxy-5-{[6-(methylsulfonyl)pyridin-3-yl]loxy}-
1H-indol-2-yl)-4,5-dihydro-1, 3-thiazol-5-yl]acetate '
15 [0643]

M602S

e

[0644]
A mixture of 7—methoxy-5—{[6—(methylsulf6nyl)pyridin—3—
yl]oxy}-1H-indole-2-carbothioamide (10.7 g), ethyl 2-butynoate
20 (8.2 mL), tributylphosphine (7.0 mL) and tetrahydrofuran (400
mL) was stirred at 60°C for 1 h. The mixture was concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate/hexane=5/95 to 100/0,
volume ratio) to give the title compound (11.06 g, 80%) as an
25 orange amorphous solid. MS 490 (MHY).
'H NMR (CDCls) & 1.28 (3H, t, J = 7.2 Hz), 2.73 (2H, d, J = 6.1
Hz), 3.21 (3H, s), 3.93 (3H, s), 4.19 (24, q, J = 7.2 Hz),
4.27-4.48 (3H, m), 6.45 (1H, d, J = 1.9 Hz), 6.85 (1H, d, J =
| 2.3 Hz), 6.96 (1H, d, J = 1.9 Hz), 7.34 (1H, dd, J = 8.7, 3.0
30 Hz), 8.00 (1H, d, J = 8.7 Hz), 8.45 (1H, d, J = 2.7 Hz), 9.27
(1H, brs).
[0645]
Example 28
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[0637] [0638] Ethyl (2-{7-(l-nethylethoxy)-5-[4- (methylsulfonyl) phenoxy]
-lHindol-2-yl }-4, 5-dihydro-1, 3- thiazol-5-yl) acetate (330 ng) was

di ssol vedypno@/iisgsur e of tetrahydrofuran (15 nli) and mpihapsloosyeis-)
Li t hi um bor ohydri de was added to the m xture at roomtenperature

(30 ny
2nd the. i B0 MBS PSR TN B (R L BHhFSPR LY Lok 38 - §OmMAT o was  added
to the m xtuneiand,thes MbxyigiMas extnached W th jethyh cagetate. The
organi c | ayer was Wwashed successively with saturated aqueous sodi um
hydr ogen cdfbdhat e sol uti on and saturated brine, dried over magnesi um
sulfate, fil tejf’ijud copee trated. g, esidue was purified by silicagel
col um chr omat ogr aghy @ t af e/ hekane=10/90 to 80/ 20, vol une rati o)
to give th e(gzg onp oA , 37% as a pale yellow anorphous solid.
M5 475 (MH) .~ 1H NVR (COC 3 d 1.37-1.41 (7H, m), 1.82-2.10 (2H, m) ,
3.04 (3H, s), 3. 74-3.&6’%2H, m), 4.13-4.34 (2H, m), 4.36-4.49 (IH m),
4.59-4.64 (bda7m), 6.44 (IH d, J =19 Hz), 6.85 (IH d, J =19 Hz),
6.91 (IH, (5 , J =1.5 Hz), 7.02-7.11 (2H, m), 7.81- 7.90 (2H, m), 9.23
(IH brs) . [OGBEPhEkah%Té7im52hquﬁ%ﬂLH6r(@@Ih&isu@£0ﬁﬁﬂthéiﬁb&yg—-5- [ 4-
(et hyl sul {9n phgn A Hdandpl=- 27yl d-4. 5-di ro-Lk, 3 i | -5-yl)
pr opan- 2-0&(3[]%%%(6] tﬂﬁﬁé&l&)l%ﬁlo)ndﬁfs-e% Id}rsz-l'%?h%-gﬁgt lﬁyygl %%{‘{85_ [ 4-
(et hyl sul f(aayD} phenaxydissditvaddln 2 ywixtude bfditkydnbydroBurdahi az@d - 5-yl)

acetate~(4%2)ng%di2t gﬁéthﬂ&?aﬁbqnT&}%thkfg%%re was added 1M aqueous

10 sodium hydroxide solution (37 mL) and the mixture was stirred

A

at room temperature for 1 h. The mixture was concentrated
under reduced pressure. The residue was dissolved in water and
1M hydrochloric acid (37 mL) was added to the mixture. The
resulting yellow suspension was filtered to collect a yellow

15 solid. The solid was dissolved in ethyl acetate-
tetrahydrofuran. The solution was dried over magnesium sulfate,
filtered and concentrated. The residual solid was washed with
diethyl ether to give the title compound (9.65 g, 93%) as a
yellow solid. MS 462 (MH').

20 'H NMR (DMSO-dg) & 2.54-2.64 (1H, m), 2.71-2.85 (1H, m), 3.24
(3H, s), 3.88 (3H, s), 4.17-4.30 (2H, m), 4.32-4.48 (1H, m),
6.69 (1H, 4, J = 1.9 Hz), 6.86 (1H, d, J = 2.3 Hz), 7.02 (1H,
d, J = 1.9 Hz), 7.48 (1H, dd, J = 8.7, 3.0 Hz), 8.00 (1H, d, J
= 9.0 Hz), 8.54 (1H, d, J = 2.6 Hz), 11.88 (1H, s), 12.48 (1H,

25 brs).

[0648]

Example 29
2—[2—(7—Methoxy—5—{[6-(ﬁethylsulfonyl)pyridin—3—yl]oxy}—lH—
indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl]acetamide

30 [0649]
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added | M net hyl magnesi um brom de tetrahydrofuran solution (7.6 nL) at OC
After the mxture was stirred at roomtenperature for 1.5 h , IM

met hyl magResvsmks;gm de tetrahydrofuran sol ution (3.4 mprrivpsedesess to the
m xture again at roomtenperature. The m xture was stirred at room

tenperature fo h _olF er nor g g@&dpyl magnesi um brom de
tetrahydrofura;@ﬁu i }Kg«\a éd to the mixture at room

t enper at ur rred at roomtenperature for 30 mn. The
m xture was efm dified wifh 1\ hydrochl oric acid, and the m xture was
extracted with ethyl a,f;e?ate The organic | ayer was washed w th saturated
brine, dried over magnesiumsulfate, filtered and concentrated. The residue

was purifiegdebp]silica gel colum chromatography (et hyI acet at e/ hexane=3/ 97
to 60/40,volune rati o%léto give a yellow oil crystallized from

The oil
ethyl acet at e- di 8t yEEBERePt hbkah ’i‘e'@‘ﬁmé'ﬁa{l% Itlhd\}v/SBN@P&F—%py’Th%m"
crystals “@"—?l'j@ﬁﬂzi{siﬁl-khé@ﬂ iIQﬂ) £} *'E}’Jdlarfy‘%h%quB'—%(Pﬁ%‘%BX'—SQgﬂgécéti)c9' ve
the title conmpound (50 ng, a s pale yellow'crystals ) .
1H NMR (€Decig X %8 mg 3o %ISHZhEl')N’ (3 -3Pin{e3H y leminopropg 1 GHrbddllml&GG 1

o #93” BT, 789 Cligh Bt il tples 7,

Ft) (9% @QH add NJN=dim@twtlﬁbﬁMhdiﬁé @ mL) wa$. ktHZked?aBSréami d ,

9. )C ](_1 brs% [0642] Exa 7 Eth 2- (7-met hoxy-5-{
6- (rret hyl §8Pf=—5ﬁ§ FepfPF dt A-13: yF§e kAt waﬁdaonf%t)r t&d BDEfRydr o- |

hi azol - $eylibeacgtatsul8648le [ P4AIle Avdl HiWsR19eld 1n- WREBOXYNE- tﬁe[6'

t hyl sul fonyl) pyridin-3-
10 mixture was extracted with ethyl acetate-tetrahydrofuran. The

(
1
J
[
3-t
(me

organic layer was washed with saturated brine, dried over
magnesium sulfate, filtered and concentrated. The residual oil
was crystallized from acetonitrile and the crystals were
~washed with acetonitrile-diethyl ether. The crystals were
15 recrystallized from ethanol to give the title compound (58 mg,
64%) as off-white crystals. MS 461 (MH"). mp 225-227°C.
[0651]
Example 30
2-[2-(7-Methoxy-5-{ [6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-
20 indol-2—yl)—4,5—dihydro—l,3—thiazol-5—yl]—N—methylacetamide

[0652]
: N
X S:I/“\“/ ~Me
l N
_ N\ o}
MeO,S N N
Me/o

[0653]

A mixture of [2-(7-methoxy-5-{[6- (methylsulfonyl)pyridin-
25 3—yl]oxy}—1H—indol—2—yl)—4,5-dihydro—1,3—thiazol—5—yl]acetic'
acid (800 mg), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (500 mg), 1l-hydroxybenzotriazole (350 mg) and
N,Nédimethylformamide (15 mL) was stirred at room temperature

for 30 min. Then triethylamine (440 mg) and methylamine
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yl'] oxy }-IHindol e-2-carbothioamde (10.7 g ) , ethyl 2-butynoate (8.2
itiL) , tributylphosphine (7.0 nL) and tetrahydrofuran (400 nL) was stirred

at 60C f ogobokv/12sshhe m xture was concentrated under redpeedpRiessSdiL. The
residue was purified b y silica gel colum chromatography (ethyl

acet at e/ he%é(ﬁ‘éQSMBr{Ld% 1999 gl orerfe 3ddgD)tx $hGi \V’éxFHéet i tTIée cdRInd

11. 06 9 S
(IEP.0 (APptrhganyer 358 QBRI A pG Bl gt BN

s), 3.93 (3He guixturd, agd( 2He qesultanv QasztnaQﬁfedl x48t1(13et;hyrl)ac6ta15e
IH d, 85 (I H 6. 96 J.=1.9 H
g 3. (IH 3ge 3rga§l9 Payer ( HE5S %ﬁ?ﬂ??|ﬁ¥cﬁfss%§elysw%t&zfat§ a1 d | 3

= 2.7 Hz), a%u%%uélkbdbMﬁ)hydi@@éﬁ]ci%ﬁﬂﬁﬂﬂ% %08h21oﬁ7ahhtbQXMe5 driéd
(meth Isulfonl) pyridin-3-yl] }-1H ndol - 2-y -4, 5-di hydro-I,
3-th azol % slac td I SFG D [%@PHFGQHafeEt ﬁS}IVTQUO(?Tr?@t H@dee{ WFG-
(et hyl sul E%xkleaynsy déf‘lf’c‘,a Yc%él Qawrc}maeé-dﬁ%@ﬂ - ﬁeﬂﬁ/l 4cePath hMQEHaﬁol

3-t hi azol - acetate was di'ssolved in"a mxture of

t et rahydr oFuﬂ-Qﬁ P100 %)5an‘dob@m@m@1t1(q)oa<mg)lve P@lehyeMQWucéy%@ladded | M
aqueous so I I (37 d._t X stirre t
room tenpeggtg%gyg%%fﬁd‘ﬁefgfﬁéé%%t@%%ﬁ@oﬁ@%ﬁ?%té %ﬁro é uce%&‘é:l
pressureo Theleescmpeunas (TG sod vedi7d)n amt;arlealyélﬂMﬂhydysthlLsrl'I:heam d (37
m.) was added to_the m xture. uspension was filtered

%ceﬂ res i ng yell ow
to collect C&WEF‘F%W%GFlﬁeC%t % §§8It\988 RXgpfRyFo give
acet at et et L3hydi Q4T 3h: sidle $2) uisonwwas. dri efhugoepagnesi um sul fate,
[0654] |
Example 31
15 2—[2—(7—Methoxy—5—{[6—(methylsulfonyl)pyridin—B—yl]oxy}-lH—
indol—2—yl)—4;5—dihydro—l,3—thiazol—5—yl]—N—methylacetamide

[0655]
N
NT X o \ S~ ~Me
| P \ o}
MeO,S N N
Me/O V
[0656]
20 A solution of 2-[2-(7-methoxy-5-{[6-

(methylsulfonyl)pyridin-3-ylloxy}-1H-indol-2-y1l)-4,5-dihydro-
1,3-thiazol-5-yl]-N-methylacetamide (425 mg) in methanol (425
mL) was resolved by preparative supercritical fluid
chromatography (SFC), using CHIRALPAK AS (2 cm i.d. x 25 cm,

25 Daicel Chemical Industries, Ltd.) and supercritical carbon
dioxide/methanol (60/40) as the mobile phase with the flow
rate of 50 mL/min at 10 MPa and 35°C. The fractions containing
a single enantiomer, eluted at a retention time of 4.8 min,
were collected and concentrated to give the title compound

30 (198 mg) as white crystals. Recrystallization from acetone-
hexane gave colorless crystals (181 mg). MS 475 (MH*). mp 196-
197°C.
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filtered and concentrated. The residual solid was washed with diethyl ether
to give the title conpound (9.65 g, 93% as a yellow solid. M5 462 (MH).
1H NVR ( GVBQMosbhassh32. 54-2.64 (IH, m), 2.71-2.85 (IH mpruBaiddodabd S) .
3.88 (3H, s ) , 4.17-4.30 (2H, m), 4.32-4.48 (IH, m), 6.69 (IH d, J =
1.9 Hz), 6.865(IH, d, J =2.3 Hz), 7.02 (IH d, J =1.9 Hz), 7.48 (IH,
dd, J = S.Exagpgekgb, 8.00 (IH, d, J =9.0 H), 854 (IH d, J = 2.6 Hz),
11.88 (IH s , 12.48 (IH, brs) . [0648] Exanple 29 2- [2- (7-Methoxy-5-{
[ 6- (et hyRsuRfdiyMetpyxydbnt B6-yine tpylisdlHianddl) py2igih-34ylbery hytio- | ,

3-thiazol - 5-yl ce j, d 64 650], A mixture.of [2- (7-nethoxy-5-{ [6-
(et byt sul 80Es 25507t ne- S P AR g - Ret b irrs hratas
3-thiazol-50pkBjacetic acid (90 ng) , N-ethyl-N - (3-dinethylam nopropyl)
carbodii m de hydrochloride (75 mg) , 1- tp/dr oxybenzotri azol e ammoni um sal t
(59 mg) and N, N-di rretohylforrrarn' de (4 nmnwas stirred at roomtenperature
for 12 h . The ey A -cRQNCER t uf@er reduced pressure. The residue
was di ssol ved ifh wat er w t e ™ xflureowas extracted with ethyl
acet at e- t eMp@Rydr6f ur an. Y The} or gini c | ayer was washed wi th saturated brine,
dried over magnesium suldate, filtered and concentrated. The residual oil
was crystallized from"8cetonitrile and the crystals were washed with
acetonitrilieedoethyl ether. The crystals were recrystallized from et hanol
to give the title conmpound (58 ”PZ 649 as off-white crystals. M5 461(MH +)
np 225.227 0C A F@@S’&.}OH of 2-[2-(7-methoxy-5-{[6- :

(methylsulfonyl)pyridin-3-yl]oxy}-1H~indol=-2-y1)-4,5-dihydro-

10 1,3-thiazol-5-yl]-N-methylacetamide (425 mg) in methanol (425
mL) was resolved by preparative supercritical fluid
chromatography (SFC), using CHIRALPAK AS (2 cm i.d. x 25 cm,
Daicel Chemical Industries, Ltd.) and supercritical carbon
dioxide/methanol (60/40) as the mobile phase with the flow

15 rate of 50 mL/min at 10 MPa and 35°C. The fractions containing
a single enantiomer, eluted at a retention time of 6.0 min,
were collected and concentrated to give the title compound
(196 mg) as white crystals. Recrystallization from acetone-
hexane gave colorless crystals (173-mg). MS 475 (MH"). mp 195-

20 197°C.

[0660]

Example 33

Ethyl [2-(7-[2-methoxy-1- (methoxymethyl)ethoxy]-5~{[6-

(methylsulfonyl)pyridin-3-yl]oxy}~1H-indol-2-yl)-4,5-dihydro-
25 1,3-thiazol-5-yl]acetate

[0661]
N 0 A S CO,Et

| P \

Me0,$ N N
o)
Meo/j/
MeQ'

[0662]
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Exanmple 30 2- [2- (7-Methoxy-5-{ [6- (nethylsulfonyl) pyridin-3-yl] oxy}
-IH ndol - 2-yl) -4, 5-dihydro-1, 3-thiazol-5-yl] -Nne thy |ace tam de

[ 0652] [Qﬁb&bmﬁz@mture of [2- (7-methoxy-5-{ [6- (net hxsbmi:idaﬁméﬂszspyrldl n-
3-yl] oxy }- I'H indol-2-yl) -4, 5-dihydro-l, 3-thiazol-5-yl] acetic acid

(800 mg) , |-ethy maxt(JSEdpﬁthWarﬁ%WbW§m€tté?q5@mqtrﬁydéeﬁ Kydhbol il fe
500 , et 15
(500 ng) eQ§§&%éx?%n§95Eg§§akﬁ §3§ &g%} fﬁd?f% @Ecﬂ&ﬁo@5q%gh9§3( o)

m.) was stlr roomtenperature n triethylam ne
and net hyl diddeimgdr, oelthgili deb(R@0ocatg wre ra'fd)d,ed:xtldbuttydpm@spmae The5whol e

was stirred enper.at ure r e d to the m xture
and the 1 ol ant MACTRREERErRa (bR Br Tyl HELISRS. (ndior 4ok S TAIER was
washed sycgessiovel Yoyl $0 mad urza{eednla&%@wagoqtbu%hx%eg@nuﬁ@éPOf@a&ed
solution and brine, dried (MgSCu) , filtered, and concentrated in vacuo.

The resi du®iR&SUsar PRledhBy TEFEFER (RF RIF bR d Aty ICet FpL §04tERe
. met hanol thl:%a@obga%ﬁ%; m\écﬁlh'al%lr/éEhQi Eage%\é@/ﬂékgné(ﬁw@)"éﬁﬁ’ét§/§5/J he

crystal s were washed w ethyl acetate-hexane to give the title conpound
(540 ny, 67%luas patéoyekbowiveythalsit Ihecamymiral s(Gldr egredRpst akl azed

from acet one-hexa i.ve_colorless i . M5 475 (M#). np 201-202C.
[ 0654] Exar¥&e°§1a51°ff§h%?sw8? 6§y-@{5%-&mrhy|su|fony|) pyridin-3-yl]

oxy} - | Hi;pdéh-NdrY(¢DeHy) % di, bgdrgﬂl t3-Yhiazol -z )y |2 -d¢-etiyl@eet manyi de
[0655] [06%§51A(Sokug'on of 52 3& (7 nEthO{ H;}é)}(§.61—3.74 (44, m),
4.19 (2H, q, J = 7.2 Hz), 4.25-4.53 (4H, m), 6.68 (1H, d, J =
1.9 Hz), 6.85 (1H, d, J = 1.9 Hz), 7.06 (1H, d, J = 1.9 Hz),
7.33 (1H, dd, J = 8.7, 2.7 Hz), 7.99 (1H, d, J = 8.7 Hz), 8.45
15 (1H ,d, J = 2.7 Hz), 10.53 (1H, s).
[0663]
Example 34
[2-(7-[2-Methoxy-1- (methoxymethyl)ethoxy]-5-{[6-
(methylsulfonyl)pyridin-3-yljoxy}-1H-indol-2-yl)-4,5~-dihydro-
20 1,3-thiazol-5-yllacetic acid |

[0b664]
X C NS COH
| P N
MeO,S _ N N
0
Meo/j/
MeQ
[0665]

Ethyl [2-(7-[2-methoxy-1-(methoxymethyl)ethoxy]-5-{[6-
25 (methylsulfonyl)pyridin—3—yl]oxy}—leindol—2—yl)—4,5-dihydro—
1,3-thiazol-5-yl]acetate (390 mg) was dissolved in a mixture
of tetrahydrofuran (5 mL) and methanol (5 mL). To thé mixture
was added 1M aqueous sodium hydroxidé solution (2 mL) and the
mixture.was stirred at room temperature for 1 h. The mixture
30 was cbncentrated under reduced pressure. The residue was

dissolved in water and 1M hydrochloric acid (2 ml) was added

215



(rmethyl sulf onyl) pyridin-3-yl] oxy }-IHindol-2-yl) -4 ,5-di hydro- 1

, 3-thi azol

-5-yl'] -N-nethyl acetam de (425 ng) in nethanol (425 nlL) was

resol ved Wy 2péiReg73t i ve supercritical fluid chronatograpiy/. psfuéhsietssi ng
CHI RALPAK A S gz cmi.d. 25 cm Daicel Chemical Industries, Ltd.) and

supercriti ¢® t©

frowrate aheo8rBhhifil fafby s bR 8L 300G, oot epctlong, canighnibg;a

S|ngle enant i oner, luted at a retention tinme o

were col ect ed

Sr BoHtUFBxi BRP MBi RENER w%ﬁuaﬁnr%ﬁ§e@hylﬁbbﬁ¢byéha§étaﬁﬁh the

and concenma@tnedlm gultatae fllt@rmmrmbn(@@&rﬁg)edagom/gwe Chystatke _

Recrystalli
475 (M) .

ARG ML IDERS, B8 UL SRl o4L1E)

(et hyl suil f5(5|®yl MupYsidin-3-yl] oxy}-| H ndol - 2-yl) -4, 5-dihydro-I,

3-thi azol -

( 7- met hoxy- 53 IFJW 6(CRGest h§| 3uPPongtl) uyrd di nl-3

N- net hyl acet am de [ 0658] [0659} A solution of 2- [2-
3)

103y 2 | (BHir ngol - Q 4p) -4

5-di hydro-sh,. 31 hbazel (Smyl 1) ; N e byl aectua d , (425500) 560 (AR hanol (425

m_) was reso ved by preparatlve supercriti caI flui'd chromat ograp y (SFO),

usi ng CHI RALPBAK AS,(Q, ci . H: 9 28z cim 6 B8 cElH,Cidenidcal 1. Adbgtri ésOSL{HE) and
supercritical -car o XI /14 -as t he bi g W|th t he
flow rate §1’ ggp?L m%‘]at ZL%?EI\*’{]F?1 dd’S?C): %efra?tloé léonglinﬁhga

si ngl e enant iBoMeHz) el 8t €8l altHA d@t ent+ an 1 iH® ,0f1065@ nilH, wete col |l ected

and concent[@Z@% to give the title conpound (196 ng) as white crystals.

Recryst al |
475 (M) .

15

20

25

30

i n from acet onehexane gave colorless crystals (173 ng)
ERBmp98- 35

2-[2-(7-[2-Methoxy-1- (methoxymethyl)ethoxy]-5-{[6-
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indol~-2-yl)-4,5-dihydro-
1,3-thiazol-5-yl]acetamide ’

[0667]
N 0 A S CONH,
| P \
MeO,S N N
0
Meo/j/
MeQ’
[0668]

A mixture of [2-(7-[2-methoxy-1-(methoxymethyl)ethoxy]-5-

{[6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-y1)-4,5-
dihydro—l,3—thiazol—5—yl]acetic acid (190 mg), N-ethyl-N’'-(3-
dimethylaminopropyl)carbodiimide hydrochloride (133 mg), 1-
hydroxybenzotriazole (93 mg) and N,N-dimethylformamide (5 mL)
was stirred at 50°C for 20 min. After cooling ﬁo room
temperature, 10% aqueous ammonium hydroxide solution (0.5 mL)
was added to the mixture and the mixture was stirred at room
temperature for 14 h. The mixture was concentrated under
reduced pressure. The residue was dissolved in water and the
mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over magnesium sulfate,
filtered and concentrated. The residual oil was crystallized

from ethyl acetate. The resulting crystals were washed with
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197C. [0660] Exanple 33 Ethyl [2- (7-[2-nmethoxy-I- (methoxynethyl) ethoxy]
-5-{ [6- (nmethylsulfonyl) pyridin-3-yl] oxy }-IHindol-2-yl) -4 ,5-di hydro-
1 , 3-thi agglxnériskd;zacetate [0661] [0662] A m xture of 7- piZriRiohese¥ad -

I

th th th -5-{ t hyl sul fonyl ) pyri di n-3-yl
Sliiede e ARG STE R RL I R AT

tributyl phasehbRere0ie b)givd ifAHANe Wathduba Mhioang, t ghyengs (20 i)

was stirred at 600C for 50°mn. The m xture was concentrated under reduced
pressure agdlbhéesescdystabs. ME iF4RdMY)si mpca78el73W.um chr omat ogr aphy
(et hanol/g ﬁb acet at e/ hexane=0/5/95 to 5/95/0, volune ratio) to give the
title conpou 610 ng, 52% as a yell ow anor phous solid. M5 578 (M+). 1H
NVR (CDGS)Exdmﬂ:1283(53H t , J=7.2 Hz), 2.69-2.76 (2H m), 3.21 (3H, s),
3 45 (3H, 3), 3,61-3.74 (4H_ m 2H, q , J = 7.2
4 25 4-53° éﬁﬂ[ th?%¥ﬁ91 {pgthpxympthyl) gt 658g[?TH d, J=1.9
FE% 7803 (h@thglsuﬂfo?#l%F§?9d1ﬂ7§§§ﬂld§y}dQH~i€do§ ~%-y2) Z4F§)dlg%§§o(:ki3g
= H, : anpl e
[2-(7-[2- I\/étﬁofe?l{izo%n‘éﬂﬁbkyﬁémﬁh Laget@nijde 5- {[6- (net hyI sulfonyl) ‘
pyri di n- 3- ){b% ggy}-l Hindol -2-yl) -4, 5-dihydro- 1 ,3-thiazol-5-yl] acetic
acid [0664] 6

H
N
o) ~
N S \ S Me
| P N\ 0
MeO,S H N
(6]
MeO

10 MeO
[0671]
A mixture of [2-(7-[2-methoxy-1-(methoxymethyl)ethoxy]-5-
{[6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-yl)-4,5-
dihydro-1, 3-thiazol-5-yl]acetic acid (180 mg), N-ethyl-N’-(3-

2
]
2

15 dimethylaminopropyl)carbodiimide hydrochloride (126 mg), 1-
hydroxybenzotriazole (88 mg), methylammonium chloride (44 mg),
triethylamine (0.09 mL) and N,N-dimethylformamide (5 mL) was
stirred at room temperature for 14 h. The mixture was
concentrated under reduced pressure. The residue was dissolved

20 in Water and the mixture was extracted with ethyl acetate. The
organic layer was washed with saturated brine, dried over
magnesium sulfate, filtered and concentrated. The residue was
purified by basic silica gel column chromatography
(methanol/ethyl acetate/hexane=0/50/50 to 5/95/0, volume

25 ratio) to give a white solid. The solid was recrystallized
from acetonitrile-diethyl ether to give the title compound
(140 mg, 75%) as colorless crystals. MS 563 (MH). mp 149-151°C.

- [0672] | ' |
Example 37

30 2-[2-(7-[2-Methoxy~-1-(methoxymethyl)ethoxy]-5-{[6-

(methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-yl)-4,5-dihydro-
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Ethyl [2- (7- [2-methoxy-I|- (nmethoxynethyl) ethoxy] -5-{ [6-
(met hyl sul fonyl) pyridin-3-yl] oxy}-IHindol-2-yl) -4, 5-dihydro- 1

, 3-thi azayo2sWhseget ate (390 ng) was dissolved in a m peyP200d/057625
tetrahydrofuran (5 nm.) and_methanol (5 m.) . To the m xture was added I M

aqueous sodirFmthyazeXideYsbetReR™ (2 nl) and the nmixture was stirred at
-room tenperghyne for 1 h . The m xture was concentrated under reduced
pressure. The reS|due was di ssolved in water and | M hydrochloric acid (2
m.) was addedto the 81xture The m xtuje was extracted with ethyl acetate.
The organi c | ayer yas yaSyedy W Wated brine, dried over nmagnesium
sulfate, filterkd and pgera to give the title conpound (370 ny,

100% as a“g%Fe orange Jnor phous solid. MS 550 (M++). 1H NVR (CDO 3) d 2.80
(2H, d, J =7.2 21 (3H, s), 3.45 (3H, s), 3.46 (3H, s ) , 3.60-3.78
(4H, m), 4.25-4.5 (4», m), 6.67 (IH d, J =19 H), 6.85 (IH d, J =
1.9 Hz), 7.05 (IH, Mdo7 J = 1.9 Hz), 7.33 (IH, dd, J =8.7, 2.7 Hz), 7.99
(I1H d, J =8.7 H), 8.45 (IH, dd, J = 2.7 Hz), 10 54 (IH s ) . [0666]
Exanpl e 35 [267¢2- (7- [2 Met hoxy-1 - (et hoxymet hyl) et hoxy] -5-{ [6-

(TUTYLoA ) RS bl MRt B e

[ 2- _mé_t hogy htetbyéshmfynglhyj/ﬁldairh(ﬁ(-yjl -cigc—y}é—[lﬁi—;&ﬁéi&:}dh)@l-?ﬂl g@(l;;lyl-ailhydr%—cet .
ridln- n - | | QZ i

hei d (190 ﬁg% t)f% %P Ng?ac%%gt% %%ngmwﬁ)éprddﬁfloﬁvégr E;Bdﬁ‘ﬁf%%&r

hydrochl or ige tcei.%ahga}ofuﬂnan hysirey kenz eldtrrzelie (9%1h1) 128Hium

N, N- di met hyl f ormam de (5 m)

borohydride (41 mg) was added to the mixture at 0°C and the

10 mixture was stirred at room temperature for 6.5 h. Water was
added to the mixture and the mixture was extractéd_with ethyl
acetate. The organic layer was washed with saturated brine,
dried over magnesium sulfate, filtered énd concentrated. The
residue was purified by silica gel column chromatography

15 (methanol/ethyl acetate/hexane=0/40/60 to 15/85/0, volume
ratio) to give an orange oil. The oil was crystallized from
acetonitrile. The crystals were recfystallized from
acetoniérile—diethyl ether to give the title compound (105 mg,
75%) as colorless crystals. MS 536 (MH'). mp 69-71°C.

20 [0675]

Example 38
Ethyl [2—(7—methoxy-5—{[5—(methylsulfonyl)pyridin—Z—yl]oxy}-
1H-indol-2-yl)-4,5-dihydro-1,3-thiazol-5~yl]lacetate

[06706]
. | N\ (0] \ S]/\COZEt
F N \
M802S H
25 Me/o
[0677]

A mixture of 7-methoxy-5-{[5-(methylsulfonyl)pyridin-2-
ylloxy}-1H-indole-2-carbothicamide (2.06 g), ethyl 2-butynoate
(0.95 mL), tributylphosphine (1.35 mL), tetrahydrofuran (50
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was stirred at 500C for 20 mn. After cooling to roomtenperature, 10%
aqueous ammoni um hydroxi de solution (0.5 nL) was added to the m xture and
the m xt uwe 20@s125878rred at roomtenperature for 14 h . Poesrood/usre2anas
concentrated under reduced pressure. The residue was dissolved in water and

the m xtur Bhhadnextpaeedd wih B hyraacitidgred fhe 6rgafte ¥ dyerThas washed

with saturatedubki fgs dbheshOvefedBoNes UBRHdR LR e skilber edeaRdsidue
concentrated. The residual oil was crystallized fromethyl acetate. The

resul ting Uﬁ?s?kiréf%«@iﬂebm%hbﬁcw I9dierlyin ehrematpasaphystaFbyher e

tall 74
e cororl edeoery e AP AR PROLSL (R o e, ma B0 D Btk o P eareT e 26
2- [2- (7- cpmptv‘ehho@ Beé gneﬂl%))xyamténpa)leetmd)lp]ﬂ abofphbus solid. MS
(et hyl sul f g r|din3yl] oxy} -1 Hindol-2-yl) -4, 5-dihydro- 1,

3-thi azoil N- et hyl acet am de [0670] [0671] A mxture o f [2- (7-

[ 2- met hoxyig Nmzme dts@weshylis em@xyd -P-= {7 [BuTebhylb-subkonyl) n)
pyri di n- 3-yl ox -1 H1ndol -2 4,5- di hy dro-I 3:thiazol -5-yl| acetic
acid (180 9 etﬁw A 93 éﬂ oﬁrret%w%n@#opﬁ@pﬂf ¢afbBai i nfeéd-

hydr ochl or iyd h oxybenzotqri he &8 , t hyLagm®ni um
c%l oride (14414?/(1-8},ti ni?l et?ly?%myﬁg Ea(/f SJ; |r%L)9a§%d N% ggmnéﬁhy?o?mm@;% (5

m) wasist Heled6aPOr0odbt e2permt urte ¥or(1H4 kid, The #i. Xt uRebwds) coficeht rat ed

under redu pressure, res diissolved in water and the m xture
was extracggg W|th§et hylgque)t atéedﬂgh@ﬁgr &m c layer was washed with

saturated lppeme] dried over magnesi um sulfate filtered and concentrat ed.
The residue was :

Example 39

1-[2-(7-Methoxy-5-{ [5-(methylsulfonyl)pyridin-2-yl]loxy}-1H-

15 indol—2—yl)—4,5—dihydro—1,3—thiazol—5-yl]—2—methylpropan—2—olv

[0679]
| P N\ Mg Me
MeO,S N N
Me/O
[0680]

To a solution of ethyl [2-(7-methoxy-5-{[5-

20 (methylsulfonyl)pyridin-2-yl]oxy}-1H-indol-2-yl)-4,5-dihydro-
1,3-thiazol-5-yl]acetate (600 mg) in tetrahydrofuran (20 mL)
was added 1M methylmagnesium brémide tetrahydrofuran solution
(5 mL) at 0°C, and the mixture was stirred at room temperature
for 30 min. Furthermore, 1M methylmagnesium bromide

25 tetrahydrofuran solution (5 mL) was added to the mixture at
room temperature, and the mixture was stirred at room
temperature for 30 min.’The mixture was acidified with 1M
hydrochloric acid, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated brine,

30 dried over magnesium sulfate, filtered and concentrated. The
residue was purified by silica gel column chromatography

(ethyl acetate/hexane=50/50 to 85/15, volume ratio), followed
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purified b y basic silica gel colum chromatography (nmethanol/ethyl
acet at e/ hexane=0/50/50 t o 5/95/0, volune ratio) to give a white solid. The

sol i d waswbegsyssahl i zed from acetonitril e-diethyl ethe@C&gpghy@S%ﬂﬁ title
conmpound (140 ny, 75% a s colorless crystals. MS 563 (MH+) . mp 149-151

oC . [0672]bYE>b§t$ﬁlces3?‘l§a pel e?lmp@ RREPBASRI LR et w&w&et hyl) et hoxy]

-5-{ [6- (rg%temélt%%fegaxg)zseyebdta 0¥)d, %]}umé '-fael%ql 't% >¢ )ve $hedtdikhydrol
, 3-thiazol-5-yl] ethanol [0673] 0674] Et hyl (7- - hoxy-1 -

(et hoxy netdeyidpusthdiy B 6- 57{596) @m hgab@welom )anmrph@mns 309Lli]:1 o%pe

}-1 Hindol-2-yl h|a 5-yl.] .aceta 2 was

di ssol ved |n0§p#9%§usgl % FraﬁyaF%%ura (éf?ﬁ) 5%%1 ace%ﬁﬁ% % fnﬁ%f .
thhlun1bommhﬁdrl@ﬁe(éiyﬁghlwﬁﬁeﬁddﬁdcfysﬁimﬂﬂﬁédlﬂrbmabtﬁgﬁ andtthe-m xture
was stirred at roomtenperature for 6.5 . Water was added to the m xture
and the nlﬁﬁﬁﬁéy%a§téﬁFra¥§eé9QnKMHéthVP dddrat’é’CThe organic |ayer was
washed withogayyrated brine, dried over magnesiumsulfate, filtered and
concentr at ed. The resi due was purified by silica gel columm chromat ography
(et hanol / &xayiclgcéfat e/ hexane= 0/40/60 to 15/85/0, volune ratio) to give an

orange oil i rys I| T tal,s were
recrgstalllzég f?o#?ggé n¥t? F % y%ﬂ%$%§h933&596§ ﬁ§§9§%¥3 ggnpound
(105 ny,1075%doas2e@llorkheSsdehydtat s, B%AEiéﬁﬁi{HMjﬂ ethapo@9-71 0C . -[ 0675]
Exanpl e 38 % @% [2- (7-nethoxy-5- { [ 5- (nmethylsul fonyl) pyridin-2-yl]

oxy}-
: OH
| N\ 0. \ S j/\/
F N \ '
MeO,S N
0

Me”
[0683]
Ethyl [2-(7-methoxy-5-{[5-(methylsulfonyl)pyridin-2-

15 yl]loxy}-1H-indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl]acetate
(270 mg) was dissolved in a mixture of tetrahydrofuran (3 mL)
and methanol (1.5 mlL). Lithium borohydride (62 mg) was added
to the mixture at 0°C and the mixture was stirred at room
temperature for 4 h. Water was added to.the mixture and the

20 mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over magnesium sulfate,
filtered and concentrated. The residue was purified by silica
gel column chromatography (ethyl acetate/hexane=20/80 to 100/0,
volume ratio), followed by basic silica gel column

25 chromatography (methanol/ethyl acetate/hexane=0/20/80 to
10/90/0) to give the title compound (110 mg, 43%) as a white
amorphous solid. MS 448 (MH").

'H NMR (CDCl3) & 1.40 (1H, t, J = 4.9 Hz), 1.82-2.03 (2H, m),
3.09 (3H, s), 3.73-3.85 (2H, m), 3.93 (3H, s), 4.09-4.32 (2H,

30 m), 4.36-4.49 (1H, m), 6.50 (1H, d, J = 1.9 Hz), 6.87 (1H, d,
J = 2.3 Hz), 6.98-7.05 (2H, m), 8.15 (1H, dd, J 8.9, 2.5 Hz),
8.74 (1H, d, J = 2.7 Hz), 9.24 (1lH, brs). ’
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| Hindol -2-yl) -4, 5-dihydro-1, 3-thiazol-5 "'-yl] acetate [0676] [0677] A
m xture of 7-methoxy-5-{ [5- (nethylsulfonyl) pyridin-2- yl]

oxy}- | H iwwdah@rBsear bot hi oami de (2.06 g ) , ethyl 2-butyeegpsyoffsB22 ML)
tributyl phOSphI ne (1.35 nL) , tetrahydrofuran (50nL) and tol uene (100 pil)
was stirred%®B4300C for 2 h . The nmixture was concentrated under reduced
pressure. TR residye was purified by silica gel colum chronmatography
(ethyl acetate hexane:10/ 90 to 85/15, volune ratio) to give the title
conpound (1.236 7gMetBasy-as{ BS pahetlyel $wif el phyouslisoli-gl ] MBy490H¢ MH+) . 1H

3.0 (an, drpol-goye b bqunvgedef Pouinap bl Gl Receal kit % 5071 o

,J:19HJZ))685@86(IH_d, J:23Hz) 6.99-7.06 (2H, m), 8.15 (IH, dd,
J = 8.7, 26Hz),N834 H 9 Hz), 9.24 (IH, s ) . [0678 ]
Exanpl e 39 1-[ a (Sﬂﬁéthylsulfonyl) pyridin-2-yl] oxy}

| Hi ndol - 3th|azol 5-yl] -2-nethyl propan-2-ol

[067 9 ] [(%é*ﬁ] To a solluti &n of ethyl [2- (7-methoxy-5-{ [5-

(et hyl sul fonyl) pyri giat 2-yl ] oxy} -IHindol-2-yl) -4, 5-dihydro- 1

, 3-thiazol 6]] acetate (600 ng) in tetrahydrofuran (20 m.) was added IM
rret hyl magne[5| um brom de tetrahydrofuran solution (5 nL) at 00C , and the
m xture was stirEedyat [2-00Mhetipet gt i €] Ef—o(nne?.i}hymstmlfléuwhpyﬁmden M

g?;?ﬁlgagPeilonyr?H 1ndéft£ &ydrOfénéﬂhfggéﬂf %n %1azo& %ayl?gggga%g the

10 (500 mg) was dissolved in a mixture of tetrahydrofuran (5 mL)
and ethanol (5 mL). To the mixture waé added 1M aqueous sodium
hydroxide solution (3 mL) and the mixture was stirred at room
temperature for 50 min. The mixture was cooled to room
temperature and concentrated under reduced pressure. The

15 residue was dissolved in water and the mixture was washed with
diethyl ether. The aqueous layer was acidified with 1M
hydrochloric acid (3 mL). The mixture was extracted with ethyl
acetate. The organic layer was washed with saturated brine,
dried over magnesium sulfate, filtered and concentrated. The

20 residual solid was washed with diethyl ether to give the title
compound (450 mg, 96%) as a pale yellow solid. MS 462 (MH") .

'H NMR (DMSO-d¢) & 2.55-2.88 (2H, m), 3.27 (3H, s), 3.87 (3H,
s), 4.14-4.32 (2H, m), 4.40 (1H, 4, J = 7.9 Hz), 6.65 (1H, dd,
J=1.9 Hz), 6.84 (1H, d, § = 1.9 Hz), 7.00 (1H, d, J = 1.9

25 Hz), 7.15 (1H, d, J = 8.7 Hz), 8.28 (1H, dd, J = 8.7, 2.6 Hz),

8.64 (1H, d, J = 2.6 Hz), 11.77 (1lH, s).

[0687]

Example 42
2—[2—(7—Methoxy—5—{[5—(methylsulfonyl)pyridin—Z—yi]oxy}—lH—

30 indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl]-N-methylacetamide
' [0688]
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roomtenperature, and the m xture was stirred at roomtenperature for 30
mn. The mxture was acidified with I M hydrochloric acid, and the m xture

was extragbedookdyzet hyl acetate. The organic | ayer was pagghamdowssss
saturated brine, dried over magnesium sulfate, filtered and concentrat ed.

The residue was purified by silica gelfjcolum chronatography (ethyl

acet at e/ hexane= 8B, rafei o) , followedby basic silica gel
col um chr omat dgr gphy |/a®et At e/chexane=50/50 to 100/0, vol une rati o)
to give th#e®$T ¥ compoynd N1.38 g , 51% as a pal e yel | ow anor phous sol i d.
The anor phous solid wasocrystallized fromethyl acetate-diethyl ether. The
crystals were recryst“ﬁal lized fromethyl acetatediethyl ether. M5 490 (MH).
np 171-173Cosg0681] Exanple 40 2-[2-(7-Methoxy-5-{ [5- (nethylsulfonyl)
pyridin-2-yl] oxx} -l H ndol - 2-yl) -4, 5-dihydro-I, 3-thiazol-5-yl], ethanol
[0682] [0683] EthyRriFpurg Rinekdrokymethopy—Sidtnymethrdaytsopyt iRy hlh.diny| |
oxy}-1 Hindal,-2- —141 i g, 3R |_95<yk} - ate was
di ssol ved ?nya}lgﬁ’lﬂ%% u'.rugr %I?dcgle{%/_g{llgdr%fsur(jalﬁy?%%&)'3arltlhl%%tslila%lo¥ﬁ ](2%9%{%) :

Li t hi um borohgdiP8e 1SR, niyeimsl -adde@ -t meltd ydiaxt opprapy Dix-anod hisnidext ur e

[ f h . d h '
and the m a¥ar eCRREE LT Eerbd i -l Ps T RRE, GhRe MRy er was

washed w t he8hy Lamhedilt i dteloxlideed 80V ey ) nagresithyil ant hat €0 . 2imt eraed and
concentrated, The resjdue was purified by silica %el col umm chr omat ogr aphy
(ethyl acelallePfhBRERELDVIBILY 106/ 6Ly lagns tH&Ere) 2 FePRoWiP B2 BHSS ¢

silica ge|f69|9nﬁ. The mixture was concentrated under reduced pressure.
10~The residue was dissolved in water and the mixture was
extracted.with ethyl acetate-tetrahydrofuran. The organic
layer was washed successively with 1M hydrochloric acid, water,
saturated agqueous sodium hydrogen carbonate solution and
saturated brine, dried over magnesium sulfate, filtered and
15 concentrated. The residue was purified by basic silica gel
column chromatography (methanol/ethyl acetate/hexane=0/75/25
to 10/90/0, volume ratio) to give a pale yellow amorphous
solid. The amorphous solid was crystallized from ethyl
acetate-diethyl ether to give white crystals. The crystals
20 were washed with methanol-acetone to give the title compound
(178 mg, 62%) as colorless crystals. MS 475 (MH"). mp 207-209°C.
[0690]
Example 43
Ethyl [2-(7-[2-methoxy-1-(methoxymethyl)ethoxy]-5-{[5-
25 (methylsulfonyl)pyridin-2-ylJ]Joxy}-1H-indol-2-yl)-4,5-dihydro-
1,3-thiazol-5-yl]lacetate
' [0691]

’ Na© S CO,Et
I P S
MeO,S N N

[0692]
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chr omat ogr aphy (net hanol / et hyl acet at e/ hexane=0/20/80 to 10/90/0) to give
the title conmpound (110 ny, 43% as a white anorphous solid. M5 448 (MH).
1H NVR ( GROI28)9/ds¢7340 (I H, t = 4.9 Hz), 1.82-2.03 (2dr/3Mm009/08680 (3H,

fn)) 367203(?3 (ﬁAH m?x%u{egog«zi(?g %ezt*{w Aido?neﬁl'—hgizgﬂ p@ Lgngsvy- %5??%%! "
), 8.15 (I kime€dy 1éuff§n%1 %yélcﬁ'izﬂ-rZ-%/ﬂ]‘biﬁ}HlHdlndéle -2-¢akBbth o024 f& H,
brs) .[0684] Exa 7- Met hoxy { [5- (nethylsul fonyl)

pyri di n-2- }68x9 }- eT—iiméloZ bl'etmgatm (05 84i Mjdrofirib3iyhrhasphiBey(§. Acetic

octd {0005kl 00801 Bt Wb 2rad BN K Lol LRty kel LgpyL) pygiin. 2

yl] oxy}-1Hi hdo thiazol - acetate )
was di ssol wedsDfC afai xturte, crhfe h&&tahy&dwaéuc&%éﬁtritdx) atdk ethedinded 5 nl)
T o the m xture was added M‘??H ueous _sodi_um_h drox de _sol ﬁti-%)r?%%B m.) and

the m xt ur 8F ﬁﬁ§u§?|??gdt]ﬁe TEREAT effpePRtdre Fo y556 m-f. 9% Wre was

cool ed t . ocheeihtegpebRYy Ulke BiShSONCENL alced aBdeexkadu0gdopsessyre. The
resi due vvas di ssolved in water and.-the ni xture was washed w th di et hyl

ether. The3488éBusvPhyBe Wsiaci diFhlayas o PERFdPdEhFar PeLlacPups m) .
The m xtur @h%ﬁg@é%£é‘§ﬁ d( <¥‘t$€ 1 el Ol R0 e~ ?B?B@r?i@ngg/iéye{}oy\@rﬁewasrmd

W th saturated i ed magnesi um sul 1t at e, | tered and

concent rat edtlahetoegm@athsotltﬂmn\mwd (Wi-LK diebhy) esharbrowngslve the
title corrpolti{nd 450rTg. (Vl%la:‘s%a eyellowsolid. MS 462 (M+ ) . 1H
NMVR ( DVBO- g 8FPEc%5 5855 8g S 3.27 (3H, s ) , 3.87 (3H s),

4.14-4. 32 {RHmien cpci4) 48 {128 My, Jt J7-=9 1H2) H26.62.6bH2 . dd, (2H, m),

3.09 (3H, s), 3.45 (3H, s), 3.46 (3H, s), 3.64-3.74 (4H, m),
4.19 (24, q, J = 7.2 Hz), 4.25-4.54 (4H, m), 6.71 (1H, d, J =
15 1.9 Hz), 6.86 (1H, d, § = 2.3 Hz), 7.01 (1H, 4, J = 8.7 Hz),
7.12 (1H, d, J = 1.9Hz), 8.14 (1H, dd, J = 8.9, 2.5 Hz), 8.73
(1H, 4, J = 2.6 Hz), 10 47 (1lH, s).
[0693]
Example 44
20 1-[2-(7-[2-Methoxy-1-(methoxymethyl)ethoxy]-5-{[5-
(methylsulfonyl)pyridin-2-yl]oxy}-1H-indol-2-yl)-4,5-dihydro-
1,3-thiazol-5-yl]-2-methylpropan-2-ol
[0694]

25 [0695]

To a solution of ethyl [2-(7-[2-methoxy-1-
(methoxymethyl)ethoxy]-5-{[5- (methylsulfonyl)pyridin-2-
ylloxy}-1H-indol-2-yl) -4, 5-dihydro-1,3-thiazol-5-yl]acetate
(600 mg) in tetrahydrofuran (15 mL) was added 1M

30 methylmagnesium bromide tetrahydrofuran solution (4 mL) at 0°C,
and the mixture was stirred at room temperature for 30 min.

Furthermore, 1M methylmagnesium bromide tetféhydrofuran
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= 1.9 Hz), 6.84 (IH d, J =1.9 Hz), 7.00 (
IH, d, J =8.7 H), 8.28 (IH, dd, J = 8.7, 2.
- (

J
(
Hz), 11. WO(ZDM/12587)§ [0687] Exarrpl e 42 2-[2

IH d, J =19 Hz), 7.15
6 Hz), 8.64 (IH, d, J =2.6
7 Met hoxy PETPLID9/057625

met hyl sul f o r|d|n - | Hi.ndol - 2- -4, 5-di hydro-1,
ol saaioRY rar rD] il LAt BaoHt GGtk Ao thrs Semparatire
(7- met hoxy b ths- mé retbyl §é'£f§ﬂi{£1}edi)Yféﬁlln‘h 2-1Hd ng&sthﬂelea@d@baﬁhéd 4,

5-di hydro-1, 3-thiazol acetic acid (280 ng) , Nethyl-

( 3- di met hy|war‘ﬁhné|e5lr BWF?Chi@bb@@%@le YA rigeh Mt e( 233 @g)tracted with

L hydr oxybenzQhr LageLee | Lo M) qan [ELMAMTAN YRl OT 4R (82,0l o

triethylamne and I meth or mam was

strrred at

room t enpetatinee toried bverTlmagmexstLume swafacepcénitated andeconedntedted.

W th ot hyl AP BEbIE: PaRyO DT ot S DI Dr G (oGP vE ol

Cgaar‘ﬁe e was Fras

ﬁas ex ract ed
edr

successi vel hethkRol Me BN dL 0§J9é@ét@/1@e@xéhe£/®/t5ﬂ/SOS&Tonl%t/@@/@quegmﬁméom um
hydr ogen carbonate sol ution and saturated brine, dried over magnesi um

sul fate, fitPtéréd ARH.CHARERY rRRREC Thel Gegedud gy GhrPradoByaBai
silica ge' %%WnaeQEQH@m&ié&Q&mﬂ@ h@&cq/ﬁohy'vo%%atr% 8>faP_§h§£\7fé/ 25 to

ow anor phous so

10/90/0, volune ratio) to give a pale yel

anor phous

solid was ¢hgstaklezedmpoandel{hl mxete- msetahwhléehemotphguseswlhude
crystals. Sﬁgy%ﬁls were washed with net hanol -acetone to give the title
8

conpound ( )@ as colorless crystals. M5 475 (M)

np 207-209 0C

[0690] Exammie &3ci;) § 1.30 (3H, s), 1.32 (3H, s), 1.94-2.10 (2H, m),

3.09 (3H, s), 3.45 (6H, s), 3.64-3.74 (4H, m), 4.02-

4.27 (2H,

m), 4.43-4.61 (2H, m), 6.70 (1H, 4, J = 1.9 Hz), 6.86 (1lH, d,

15 J =2.3 Hz), 7.00 (1H, d, J§ = 8.7 Hz), 7.11 (1H, d,

Hz), 8.14 (1H, dd, J =8.7, 2.3 Hz), 8.73 (1H, d, J =

10.04 (1H, brs).
[0696]
Example 45
20 [2-(7-[2-Methoxy-1- (methoxymethyl) ethoxy]-5-{ [5-

J=1.9
2.3 Hz),

(methylsulfonyl)pyridin-2-yl]loxy}-1H-indol-2-yl) -4, 5-dihydro-

1,3-thiazol-5-yl]lacetic acid
[0697]

25 [0698]

Ethyl [2-(7-[2-methoxy-1- (methoxymethyl)ethoxy]-5-{[5-

(methylsulfonyl)pyridin-2-yl]oxy}-1H-indol-2-yl) -4, 5-dihydro-

1,3-thiazol-5-yl]acetate (540 mg) was dissolved in a mixture

of tetrahydrofuran (10 mL) and ethanol (10 mL). To the mixture

30 was added 1M aqueous sodium hydroxide solution (3 mL) and the

mixture was stirred at room temperature for 50 min.

The

mixture was concentrated under reduced pressure. The residue
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Et hyl [2-(7-[2-nmethoxy-I|- (nmethoxynethyl) ethoxy] -5-{ [5- (nethylsulfonyl)
pyridin-2-yl] oxy}-lHindol-2-yl) -4, 5-dihydro- 1 ,3-thiazol-5-yl] acetate
[0691] A nyytaysor298737- [ 2- met hoxy-1 - (met hoxymet hyl) et hexylyp2ddodsiss
(rrethylsulfonyaz pyridin-2-yl] oxy}-|Hindol e-2-carbothioamde (1.69 g ) ,

et hyl 2- butiafostiesedved #n) wateri aud yrphdsbhl wee (B anidifiedt wahpdilf ur an
(20 ni) and, el r( 04 th \A@ﬁe%&{@geq;] a2 Ak W1thTQ§hggxture was
concentrate uce t

pressure and e residue was puri by silica
gel colum aﬁmt@lmt og‘h&pbygénet haapét evdy | washetdtvel/ the sartexat2d/ Beine, 5/ 95/ 0,

| t fol I oned by b | h t hyl
acet at ol heXSHELOTES FEoBBFBR VOLoMkts af YT Vb EREPrPRE BobBound.

(1.14 g %&%e &%eatlithiéﬂtéﬂﬁp@ﬁﬁﬁphW@ 59) 1 983 MR S 8 HrMih) shl EmbvVBr66PC 3)
d128(3H 2.76 (2H, m),309(3H s), 3.45 (3H s

) , 3.46 (mll’sﬂ)MS §5Q4ﬂ:421 4 (4H m) 4 19 (2H q, J = 7.2 He),
A R AL Yy S
2.5 Hz), 8.(B3%, (BHH @-46J (2Hp Hiz), 31@Bﬂ3 18&{4&»)m . [40B23} .ERartpHe mn, - [ 2-
byri i ne2- Y11 0oy 4 R Prllof 3.5t} -8 D6 Ry dHo £ 23t Kedgol': B2y K}
- 2- et hmloprd)pa}n-ZQQIS HRG94Y . 1@6951]1 T®, a:s:elytgqm )of setifayl(1H2- dl7-J =
[ 2- met hoxy- I- (rret hOX){ITEt hyl) et,hoxy] { 45 (,rreltomﬁlfu(ll];{(’)n)s/l)). pyri di n- 2-
[0699]
Example 46
2-[2-(7-[2-Methoxy-1- (methoxymethyl)ethoxy]-5-{[5-
15 (methylsulfonyl)pyridin—2—yl]oxy}—lH—indol—Z—yl)—4,5—dihydro—
1,3-thiazol-5-yl]-N-methylacetamide

[0700]
N
N\ (o} N S “Me
| \ o
MeO,S N N
0
Maf/ij/ ,
MeO'
[0701]
20 A mixture of [2-(7-[2-methoxy-1-{(methoxymethyl)ethoxy]-5-

{[5-(methylsulfonyl)pyridin—Z—yl]oxy}—lH—indol—Z—yl)—4,5—
dihydro-1,3-thiazol-5-yl]acetic acid (280 mg), N-ethyl-N’-(3-
dimethylaminopropyl)carbodiimide hydrochloride (195 mg), 1-
hydroxybenzotriazole (138 mg), methylammonium chloride (69 mg),

25 triethylamine (0.14 mL) and N,N-dimethylformamide (15 mL) was
stirred at room temperature for 2.5 h. The mixture was
concentrated under reduced pressure. The residue was dissolved
in water and the mixture was extracted with éthyl acetate-
tetrahydrofuran. The organic layer was washed wiih saturated

30 brine, dried over magnesium sulfate, filtered and éoncentrated.

The residue was purified by basic silica gel column
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yl] oxy }-IHindol-2-yl) -4, 5-dihydro-l, 3-thiazol-5-yl] acetate (600 ng)
in tetrahydrofuran (15 nlL) was added | M net hyl nagnesi um brom de

t et rahydr@buh@m2sgbution (4 nL) at 0C, and the m xture ywag/phdobhed2at room
tenperature for 30 min. Furthernore, |M nethyl m’a:%’inesi um brom de

t et r ahydr o @RSEPAERBAY (4nethan@l/ edued ace tete T/ 400 &°ad/PeonVebwper at ur e
and the m xtyng, V‘@éaﬁg{rﬂédﬁn% Dow H3Prauy %o%%.a?h% Efnsgg}%ﬁg M

hydr ochl ori ¢ aci d, e was extracted wth e acetate. The
organi ¢ | apelidavarashgdtalt hzedt fren extdirdmie,ridrei-ed edierl sobaestangive
sulfate, filtered_an oncentrated. .The residue was . purified by siljca gel
col U chr BRAEBorBaNy= Lt TAnGr TG TRAe St rer s anddored) B5oFye Tarbs) o!

vol ume rat aeptatboliewrdl bythasi€o sdiveargelt iealeudonpiaamt(0gnaply ¢ethyl
acet at e/ hexane=40/60 to 0/100, volune rat iﬂ(\% to give the title conpound
(200 ng, 34%) casonleamft erudvrphoudS s3I dMHVE. 582 {RAFIZ5TH NWVR (CDA 3) d
1.30 (3H, §qkpp;1-32 (3H s ) , 1.94-2.10 (2H m), 3.09 (3H s), 3.45 (6H
s ), 3.64-3.74°(4H, m), 4.02-4.27 (2H, m), 4.43-4.61 (2H m), 6.70 (IH,
J = 1. 8xpple64B6 (IH d, J = 2.3 Hz), 7.00 (IH d, J =8.7 H), 7.11

) o oaBErEL tpe) T-Retiet) Ths O hirtidmet Bl B sl oftyy 2= 23

(met hoxysetihgb) -8t hoxyl, 55d{hydro{ T+ isiddflemAy) | pyeicdice- 2- yI |
oxy}-IHindgl-2-yl) -4, 5-dihydro- 1 ,3-thiazol-5-yl] acetic acid [0697]
[0698] Et hyP’P31(7-[2-met hoxy-1- (nethoxymethyl) ethoxy] -5- {[5-

A | N
MeO. Z N N
H
. o}
) Me/ .

[0704] '
A mixture of 7-methoxy-5-{[6- (methoxymethyl)pyridin-3-

15 ylloxy}-1H-indole-2-carbothiocamide (2.04 g), ethyl 2-butynoate
(1.8 mL), tributylphosphine (1.5 mL), tetrahydrdfuran (25 mL)
and toluene (30 mL) was stirred at 50°C for 1 h. The mixture
was concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl

20 acetate/hexane=10/90 to 70/30, volume ratio) to givefthe title
compound (1.36 g, 52%) as a yellow amorphous solid. MS 578
(MH") .

Iy NMR (CDCls) & 1.28 (3H, t, J = 7.2 Hz), 2.72 (2H, d, J = 6.4
Hz), 3.47 (3H, s), 3.91 (3H, s), 4.19 (24, q, J = 7.2 Hz),

25 4.23-4.46 (3H, m), 4.55 (2H, s), 6.48 (1H, d, J = 1.9 Hz),
6.80 (1H, d, J = 2.3 Hz), 6.85 (1H, d, J = 1.9 Hz), 7.22-7.29
(14, m), 7.31-7.37 (1H, m), 8.36 (1H, 4, J = 2.3 Hz), 9.20 (1H,
brs).

[0705]

30 Example 48
[2-(7-Methoxy-5-{[6- (methoxymethyl)pyridin-3-yl]oxy}-1H-indol-
2-yl)-4,5-dihydro-1,3-thiazol-5-yl]acetic acid
[0706]
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(et hyl sul fonyl) pyridin-2-yl] oxy}-lHindol-2-yl) -4, 5-dihydro- 1

, 3-thi azol

-5-yl] acetate (540 ng) was dissolved in a m xture of

t et rahydrn@buhem26stk@ nL) and et hanol (10 ni) . To the m »bgnp0086s7asded |
aqueous sodi um hydroxi de solution (3 nL) and the mixture was stirred at

room t enper at ur m\ T xFe'e was concentrated under reduced
re8sigdue ol in water and the m xture was acidified
with I Mhydrochloric acild. The m xture was extracted with ethyl acetate.
The organic Iayer wasywashed with saturated brine, dried over magnesium

pressur
sul f at e,
4
(

6 2- [
met

e.

2

f|| ﬁg and concentrated to give the title conmpound (500 nyg,
as a bromnlsh a

J =7.2 Hz),
), 422459%4H m),
), 7.02 @
8.9, 255 Hzhe &

rphous solid. M5 550 (MH#). 1H NMR (CDA 3) d 2.78 (2H,

Hz (LH, d , J .3
xyt-1§- m@O% ﬁzyl 7445&-%4wdrd> L, -f»hfagomz-ﬁ-yé il&e(ﬁﬁe dd,

(7- [ 2-°Met hoxy-| - (et hoxynet hyl ) et hoxy]

hylsulﬁ@ﬁyﬁﬁbyﬂpélmlé BL] oxV$ -t imidgiure yia)s addeﬂ—th9dﬁ60u§

PRLETR gt DE DL D e

pyri di n- 2- ﬁk]romy&tbh@endohré ybj 3¢, min. dnhydﬁaimx&-thazohcénykhtadetic

acid (280

- di.net ro ar bodi i m de
v ochl or FHESE1850HEES. PTESAYER ox TRt ofs. CLSBoTGRS, el Ry FanAE

chloridey(@3emBkixtutbi RhBYhaat PE1{Hed 4ty 1@Nth N Ncgi et Bykbormamrhde (15

m.) was

15

20

25

30

mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over magnesium sulfate,
filtered and concentrated to give the title compound (1.30 g,
100%). as a yellow amorphous solid. MS 428 (MH").

'H NMR (CDCl3;) & 2.78 (2H, d, J = 7.2 Hz), 3.48 (3H, s), 3.92
(3H, s), 4.25-4.47 (3H, m), 4.56 (2H, m), 6.48 (1H, 4, J = 1.9
Hz), 6.83 (1H, d, J = 1.9 Hz), 6.85 (1H, d, J = 1.9 Hz), 7.24-
7.39 (2H, m), 8.33 (1H, d, J = 2.6 Hz), 9.51 (1lH, s).

[0708]

Example 49
2—[2—(7—Methoxy—5—{[6—(methoxymethyl)pyridin?3—yl]oxy}—lH—
indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl]lacetamide

[0709]

[0710] 4

A mixture of [2-(7-methoxy-5-{[6-(methoxymethyl)pyridin-
3—yl]oxy}—1H—indol—2—yl)—4,5—dihyer¥1,3—thiazol—5—yl]acetic
acid (160 mg), N-ethyl-N’-(3-dimethylaminopropyl)carbodiimide
hydrochloride (144 mg), l—hydroxybenzotriézole monohydrate
(115 mg), 25% aqueous ammonium hydroxide solution (1 mL) and

N,N-dimethylformamide (8 mL) was stirred at room temperature
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stirred at roomtenperature for 2.5 h . The m xture was concentrated under
reduced pressure. The residue was dissolved in water and the m xture was
ext r act edypihéy,/REdry! acet at et et rahydrof uran. The organi ¢cleapaineweg23vashed
wi th saturated brine, dried over nmagnesiumsulfate, filtered and
concentrat é@F Phé PesiTdfe Midd User WeSeFOBFepasREedi Pngrgspduced pressure.
col umchr oral0gLaphye( fELNANILO R1dVI, agla exl 100 10,3L95, el une rati o)
to give a pale yellow anorphous solid. The anorphous solid was crystallized
fron1acetomxmmﬁbéedi@ihyleEMMbra¢Qt§ﬂamaEﬁﬂtq;gamﬁstdbyerTWQscwyshads wer e
recrystall fr me hyl. acet at d| t hyl_ether t.0 |v the tit ound
(174 1y, 61’%%%a§’a§o & ésgr%ﬁ‘?st‘g ;I\%y i)umg £358,155¢ 02]
Exanpl e 47 aEUhy:bnE:%nt(:itﬁat hnmy 15e;{1ciL63 v\(a’(ﬁétﬁ‘\lmi)ﬂt%fdh}bh/) bamt:dsmiscal $el
oxy}-| H ndol - 2-y -4, 5- d| dro 3- th azol 5-yl] acetate LO?O?L [0704 ]
A mxture 6P ?mﬁef: 652%}3‘50%3[1 THINL gyetats=8/19P
}-lH-lndO'%b%u&érPQEBbPaﬂbdél&@ Q4wﬁh9e1aﬁ3ﬂﬁﬂou% Q%ﬁl@pa@ﬁe(émgrﬁﬁ%us
tributyl phosphine (1.5 nL) ; tetrahydrofuran (25 nlL) and toluene (30 nl)
was stirre@oattdsge€ ﬁ@ysuahllzadnefmmaméfmed:@ﬁ@enltlﬁahgél aghber teduced

ressure. e i fq e I I L t h
Fethyl acetate/ﬁg%g%e %%?5%9% #ﬁ%i%?& %ﬁé?%g%n %% &g@aﬁgegnﬁ gggﬁp Y
conpoundo(bt&@lgaceﬁaﬁé HSxanqeﬁd(UiﬁﬂﬂﬂhﬁﬂhﬂthﬁﬂddﬁpoNBd5?88(h@&)43%H NVR
(CDhA 3) d 1.28 S t = 7.2 Ft 2 (2H = 6.4 Hz), 3.47 (3H,
s), 3.91 (8A °8 )?rleaﬂ@rﬁ(%wla 4277 PHY) | mﬂ %%521131%C(3H m), 4.55
(2H, s ) , 6748)(IH d , J = 19|ﬂ)

Example 50
2-[2-(7-Methoxy-5-{ [6- (methoxymethyl)pyridin-3-yl]oxy}-1H-
15 indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl]-N-methylacetamide

[0712]
H

X S M~we

| N \N o]
MeO. o N N

H
Me” °

[0713]

A mixture of [2-(7-methoxy-5-{[6- (methoxymethyl)pyridin-

20 3—yl]oxy}—1H—indol—2—yl)—4,5—dihydro—l,3—thiazol—§—yL]acetic
acid (300 mg), N—ethyl—N’—(3—dimethylaminopropyl)carbodiimide
hydrochloride (270 mg), 1l-hydroxybenzotriazole monohydrate
(216 mg), methylammonium chloride (95 mg), triéthylamine (0.2
mL) and N,N-dimethylformamide (13 mL) was stirred at room

25 temperature for 2 h. The mixture was concentrated under
reduced pressure. The residue was dissolved in water and the
mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over magnesium sulfate,
filtered and concentrated. The residue was purified by basic

30 silica gel column chromatography (methanol/ethyl acetate=0/100
to 5/95, volume ratio), followed by silica gel column

chromatography (methanol/ethyl acetate=0/100 to 8/92, volume
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6.80 (IH, d, J =2.3Hz), 6.85 (IH d, J =1.9 Hz), 7.22-7.29 (IH m),
7.31-7.37 (IH, m), 8.36 (IH d, J =23 Hz), 9.20 (IH brs) . [0705]

Exanpl e 4§0[2809/12ds7hEt hoxy-5-{ [6- (nethoxynethyl) pyri dipgrdpdlodo9ys
-lHindol- 2-yl) -4, 5-dihydro-I, 3-thiazol-5-yl] acetic _acid [0706][0707]
Ethyl [2- ERHRPhERYIZYE povetheY okynethsy 91 bytadiGiyatalfzed from
oxy}-lHin - 14, 45z g = =t i =5- vyl tat e .36 g ) was
di ssol ved %%leg%r?l'x)@:ﬁrlé g?egfé %/gi%%%f%ra ‘?%Lg'}hnﬁ_ é/é:]rfgégt l%ﬁoF%lS m) . To
t he m xt ur erwesadddedreMraquesusl sozkdind tyrapne e idalide-odnetbydl gthad t he
mxture was sti.rred.at .r.oom tenperature.for 30 _mn. _The m xture was
concentrat%& @ﬁdgr%Pgd&éggepfgg qrad f§84rngdéggﬁaésdfggéFégasiﬁr%%f%}sand
the m xt dr ¢;swag 1nemtir gl iged odt1lp 4o hydrochl oric acid. The m xture was
extracted with ethyl acetate. The organic | ayer was washed with saturated
brine, dridd’ddér magnesi um sul fate, filtered and concentrated to.give the
title conngQQPQg.QQ g, 100% as a yellow anorphous solid. M5 428 (MH).
IH NWR (CDA 3) 'd 2.78 (2H, d , J = 7.2 Hz), 3.48 (3H, s ) , 3.92-(3H, s),
5-4. 47 N3Hthyly2-42567 (Rethory- 56 8- (Methakymerhyld pyrid)in-8-83 (I H, d ,

4.2

J =19 Hz), H, = \L. Sy 2h- T (2H, ! | H, d
J=26H ,l]g.’{%?'%#“go}'g'%ﬁb‘g]ﬁ é’lxla%cfreo‘zilg 32‘-3&[ -Zo(lfgﬂ/&ﬂmgﬁ%%%%‘g‘%d?a-
(et hoxywet{loylp]pyri di n-3-yl] oxy}-IH ndol- 2-yl) -4, 5-dihydro-1,
3-thiazol -5-yl] acetam de [0709]

N
N 0 S ~Et
[ ) \ 0
MeQ. A ~N N
- H
o ‘ .
Me””

[0716]
A mixture of [2-(7-methoxy-5-{[6-(methoxymethyl)pyridin-
3-yl]oxy}-1H-indol-2-yl) -4, 5-dihydro-1,3-thiazol-5-yl]acetic
15 acid (300 mg), N-ethyl-N’-(3-dimethylaminopropyl)carbodiimide
hydrochloride (268 mg), l—hydroxybenzotriazole monohydrate
(214 mg), 2M ethylamine tetrahydrofuran solution (0.7 mL) and
N,N-dimethylformamide (10 mL) was stirred at room temperature
for 16 h. The mixture was concentrated under reduced pressure.
20 The residue was dissolved in water and the mixture was
extracted with ethyl acetate. The organic layer was wéshed
with saturated brine, dried over magnesium sulfate, filtered
and concentrated. The residue was purified by basic silica gel
column chromatography (methanol/ethyl acetate/hexane=0/70/30
25 to 8/92/0, volume ratio) to give a pale yellow amorphous solid.
The amorphous solid was crystallized from acetonitrile to give

white crystals. The crystals were recrystallized from

acetonitrile to give the title compound (222 mg, 70%) as

o\

colorless crystals. MS 455 (MH'). mp 130-132°C..
30 [0717]

Example 52
Ethyl (2-{7-(2-methoxy-l-methylethoxy)-5-[4-
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[0710] A m xture of [2- (7-nmethoxy-5-{ [6- (nethoxynethyl) pyridin- 3-yl]
oxy}-lHindol-2-yl) -4, 5-dihydro-1, 3-thiazol-5-yl] acetic acid (160 ng) ,

N- et hyl - Nyo-zodePr8i7get hyl ani nopropyl ) carbodi i ni de hydr ogllrapifs{7dt M)
1- hydr oxybenzotri azol e nnnohydrate (11qégi 25% aqueous anmmoni um

hydr oxi de s8eitvesudfony)) Bhanaexl ol et Grivdnide Scgihyrraas . dtirred at
room t enperaturef oF gl§a9e be m xture was concentrated under reduced
pressure. The residu 8ISSO|Ved in water and the m xture was extracted
with ethyl [@FdéBdte. The organic |ayer was washed with saturated brine,
dried over nagnesiun1su|fate filtered and concentrated. The residue was
purified by basi @ 0 C 5 gt ography (et hanol / et hyl
acet at e=0/ 100 to 0 patq 0)) to ve a white anorphous solid. The
anor phous sow?d 7 crys‘» NrOm et hyl acetate-di ethyl ether to give
white crystals. “The crystg s re recrystallized fromethyl acetate-hexane
to give the title conpound

(MH). np 135-136C. [O

:EE mg, 43% as colorless crystals. M 427
anple 50 2- [2- (7-thhoxy-5-{ [ 6-

(et hoxynet hyl ) pyridin-3-yl] oxy}-I| Hi ndol - yl) -4 ,5-di hydro-

3- thlazol ? ¥?b N- net hyl acet am de [0712] [0713] A nlxture of [2-

(7- met hok y- g - (et hoxynethyl) pyridin- 3-yl] oxy }-IHindol-2-yl) -4,
5-di hydro-1, tMDaZOb®5uyi¢na@EtT€ Zumeiubﬂyg1ﬁgkthymeehb¥b?#E {4-
(3-dinethy|an1no ro ar bodi i m de_ hydrachlorid

1 hydr oxy beRESANLA i?é@?%ﬁh@h%mk Yrigdape-2 —ﬁ&rﬁyﬁ(&m%ﬁ. G &nmgti 4R (95

my) . triethykaRiAeoEArdnm2oand) Nvdd dmidlbRszRmr dereddent) (8as &4 rred

at room

at room temperature. The mixture was stirred at 50°C for 45 min,
10 and then cooled to room temperature. The mixture was
concentrated in vacuo. The residue was purified by silica gel
chromatography (ethyl acetate:hexane = 50:50 to 100:0, volume
ratio) to give a yellow amorphous solid. To a solution of the
solid in tetrahydrofuran (20 mL) were added ethyl 2-butynoate
15 (0.507 mL) and tributylphosphine (0.652 mL). The whole was
stirred at 50°C for 45 min. The mixture was cooled to room
temperature and concentrated in vacuo. The residue was
purified by silica gel chromatography (ethyl acetate:hexane =
50:50 to 100:0) to give the title compound (531 mg, 46%) as a
20 brown amorphous solid. MS 547 (MHY).
'H NMR - (DMSO-dg) & 1.13-1.23 (6H, m), 2.59-2.75 (1H, m), 2.81-
2.93 (1H, m), 3.17 (3H, s),'3.30 (3H, s), 3.45-3.53 (1H, m),
3.55-3.65 (1H, m), 4.04-4.16 (2H, m), 4.20-4.47 (3H, m), 4.58-
4.74 (1H, m), 6.69 (1H, 4, J = 1.89 Hz), 6.84 (1H, d, J = 1.89
25 Hz), 6.96 (1H, d, J = 1.89 Hz), 7.06-7.14 (2H, m), 7.79-7.92
(2H, m), 11.66 (1H, s).
[0720]
Example 53
(2-{7-(2-Methoxy-l-methylethoxy)-5-[4-
30 (metpylsulfonyl)phenoxy]—1H—indol—2—yl}—4,5—dihydro—l,3—

thiazol-5-yl)acetic acid
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tenperature for 2 h . The m xture was concentrated under reduced pressure.
The residue was dissolved in water and the m xture was extracted with et hyl
acetate. yWheosw@agysc | ayer was washed with saturated bripagpshobgshever
magnesi um sul fate, filtered and concentrated. The residue was purified by
basic silid&®’gdll col um chromat ography (nethanol/ethyl  acetate=0/100 to
5/95, volune ratio) , followed by silica gel colum chronmat ography

(et hanol / et hyl _aggta S t oS coyel umeratio) t o give a yellow oil.
The oil wa ecK"%/Iiz haGetpnitrile-diethyl ether t o give white
crystals. rystal s W ecrNstallized fromacetonitrile-diethyl ether

e\
t o give the ytle conpayndye204 my, 66% a s colorless crystals. MS 441
(MH+ ) . mp 102-104C. [(Q714] Exanple 5 1 N-Ethyl-2- [2- (7-methoxy-5-{

[ 6- (methoxymet hyl) pMeidi‘n-3- yl] oxy}-IHindol-2-yl) -4, 5-dihydro-I,
3-thiazol -5-yl] acetam de [0715] [0716] A m xture o f [2- (7-nethoxy-5-{
[6- (metho yyebhyl ) pyridin- 3-yl]oxy}-IHindol-2-yl) -4, 5-dihydro-I,
3-thiazol-5-yl] acetic acid (300 nmg) , N-ethyl-N - (3-dimethylam nopropyl)
carbodi i m de hydfechl Bikder¢ 268 eyl 2-hyldr Gxyleshostrilanetbyhehbbydr abe

214 , 4M ) Iran .sol utison - (0.,7 zi ti. nd _
NN d ned hyffr Oy SEL Do B P R P et B P o1 6 1
The m xt ur ehdazotefeghi aatedtainde’4 meguc etk rdsitofurkhe (Lesigduandas

G sool ved L valsr (Ed NI abune vps xliocied i eyl scetgte, The
sul fate, fidotenedrand sancamrated sthereashduecvrstorpéiiegr-d sobasiy,
silica geIand then concentrated in vacuo. The residue was acidified by
10 1M hydrochloric acid, and then extracted with ethyl acetate-
tetrahydrofuran. The organic layer was washed successively
with water and brine, dried (MgSO4), filtered, and concentrated
in vacuo to give the title compound (57 mg, 43%) as a yellow
amorphous solid. MS 519 (MH"). »
15 'H NMR (DMSO-dg) & 1.25 (3H, d, J = 6.06 Hz), 2.52-2.63 (1H, m),
2.66-2.83 (1H, m), 3.17 (3H, s), 3.31 (3H, s), 3.44-3.54 (1H,
m), 3.57-3.66 (1H, m), 4.14-4.34 (2H, m), 4.34-4.50 (1H, m),
. 4.62-4.74 (1H, m), 6.68 (1H, d, J = 1.89 Hz), 6.83 (1H, d, J =
1.89 Hz), 6.96 (1H, d, J = 1.89 Hz), 7.04-7.18 (2H, m), 7.78-
20 7.94 (2H, m), 11.63 (1H, s).
[0723]
Example 54
2-(2-{7-(2-Methoxy-1l-methylethoxy)-5-[4~-
(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5-dihydro-1, 3-

25 thiazol-5-yl)acetamide

[0724]
fopessege
Me. 1 N N
1 H
O O:]/Me
MeWD



col utm chr omat ogr aphy (net hanol / et hyl acet at e/ hexane=0/70/30 t o 8/92/0,
volunme ratio) t o give a pale yellow anorphous solid. The anorphous solid
was crystwblmedsdzsom acetonitrile t o give white crystacsupriheoswyst al s
wer e recrysﬁiylg zed fromacetonitrile t o give the title conpound (222 ny,
70% a s coltdss crystals. MS 455 (MH + ) . mp 130-132 0C . [0717]

Example 5 2 Ethyiro(2- £81(02188t 8oxy2l ¢ TRl Wyt N - St (iR hbYY ) seLTanyl)
phenoxy] -1Hindol-2-yl}-4, 5-di h}_/ldro-'l , 3- thiazol -5-d>_/'1| ) acetate [0718]
[0719] To amedihvtlisenfeny) pRenasy hoky-indet tét ek hdbnd) dibydre-1, 3-

(et hyl sul f |}, 1pRe j I - ey WA [
tetrahydroft(l}p%{tar]z)o(l Zg %?gﬁgk%%gggLgﬁﬁsﬁs@ﬁpﬂgwe“gg%&%%ﬁg%ﬁg}“%mé? ®r (2)m

t enper at ar L) Theers rtidee bhastkyl+ Be 3 -ad imdG fauimp mipy,l ) @aadbbhénmtdel ed to

roomtenperature. .The m re was_concentrated in vacuo. The residue S
bur 1 ed by STHOEEA GRS o e S bor By [LETHTY R <4 ea AEM SRR L b
100: 0, vol ums mahi axr 6ol Yémpe¥et howW ampephaususel wds 30iars@l at i &sof the

solid in tetrahydrofuran (20_n1_% wer e added ethyl 2-butynoate (0.507 ni)
and tri but ISFRESARVAE PBSE5R1GRY - . Thee MAdIIE WS Ss EPPFREt AR LBHCLR oFa AB° i n.

The mi Xt ur g9 %e@ltsgetQaganaégpPgLa%yrfeémeﬁw%ref&%guhea}{@c Qs The

residue was purified by silica g romat ogr aphy (ethyl acetate :hexane =
50: 50 t gol0&shedt wighveatae, tdried cOfpdund E33temgd, 4684 asneemrowvired in

250 2. 75 (10 ) T8t M W SE B Shakeh o1 eRrat oy
3.45-3. 53 ((ddhymh hcetate:methanol = 100:0 to 90:10, volume ratio) to
give the title compound. The compound was triturated and
washed with diethyl ether-ethyl acetate-hexane to give the
15 title compound (11 mg, 23%) as a white powder. mp 107-112°C.
'H NMR (CDCl;) & 1.20-1.42 (3H, m), 2.49-2.74 (2H, m), 3.04 (3H,
s), 3.37-3.58 (4H, m), 3.57-3.77 (lH, m), 4.22-4.46 (3H, m),
4.44-4.64 (1H, m), 5.24-5.56 (2H, m), 6.58. (1H, s), 6.85 (1H,
s), 6.96-7.12 (3H, m), 7.85 (2H, 4, J = 8.71 Hz), 9.96 (1H,
20 brs).
[0726]
Example 55
2-(2-{7-(2-Methoxy-1-methylethoxy)-5-[4-
(methylsulfonyl)phenoxy]-1H-indol-2~yl}-4,5-dihydro-1, 3-
25 thiazol-5-yl)ethanol

"[0727]
| o s OH
\ \ j/\/

Me-g N N

i H

o O:rMe

Me\O

[(0728]

To a solution of ethyl (2-{7-(2-methoxy-l-methylethoxy)-
30 5-[4-(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5~-dihydro-1, 3-
thiazol-5-yl)acetate (277 mg) in tetrahydrofuran (5 mL) was
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, 6.69 (IH d, J =189 Hz), 6.84 (IH d, J =1.89 Hz), 6.96 (IH d,
1. 89 wWiD)2009/128637. 14 (2H, m), 7.79-7.92 (2H, m), 1PceGpridodips7629

[0720] Exanpl e 53, gz-_{% (2- Met hoxy-| - met hyl ethoxy) -5- [4- .

(et hyl sul PEAGH) L pRBABRYPOLPRYITRS - Y M- AL 8@ hlFdr | StBring &4010°6- yI )

acetic aci @b@721p hQ722inhilem avdiottydrad ©@bhwly)(%ak7added to the

(2- met hoxy- | - met hyl et hoxy) -5- [4- (nethylsulf onyl) phenoxy]

-| Hi ndol - Rigkuke4, Bhei Wydl®-vas FBtitdrearz ¢it- $°§| Joacethat eatf 13pmy)

tetrahydro n nd, et hanal i ded 1 M aqueo sodi um -
hydr oxiyde fscc%\rnﬁﬁf%%u%? E@r n%)é mThaen(]\(/\/?]to eéi) \ﬁ/a\@z%gtac?r?\ée %Jt&% o'om%fsag%ewgtsur e

for 2 h 5 addethen tbaceittatedrid trecudxtlre wesi duerwasedcvilifii etchpy | M

hydr ochl or i id, apd th tracted with et hyl t at et et r ahydr of .
The or gani E-PAYEF - wa WiSHE] SUCELES] YEPy AP ERCWAE &F Shebr i e o tr | ed

(MS™), filysogd, Bt aeRGerhtatedcknt¥acd® 19 Bhveo ! haHd tleeigaapaund (57
ng, 43% as a ¥_e| | ow anor phous solid. M5 519 (M#). 1H NWR (DVsSQd 6) d 1.25

(3H, d , JPuergipgdipy,sblixe g3 qhuamakopgraphge(2thyl(aretaty:mathangly, s

'3.31 (3H; 5. 30dds 3. 54 (1H M) 3.57=3_66+ (1 H, 4-4. 34 (2H
) ), 4.3454.%8§(?Ff°n???5zuféiéﬁéif%ﬁﬁﬁ’ %P)%lg?agh%lEﬁtgé?cﬁé%&%3§ru 6. 83
I|H d 70 Jmg, 1189) Hay, 2 95t |afomphoud soligl9 Ms) 503, OMHY. 18 (2H, m ).
7

(
778 7. 94 (ghk Busott) 83,558, g, FOL2BL P € %0178 (18, m),
1.79-1.94 (1H, m), 3.17 (3H, s), 3.30 (34, s), 3.43-3.54 (3H,
m), 3.55-3.66 (1H, m), 4.07-4.27(2H, m), 4.35-4.47 (1H, m),
4.60-4.74 (2H, m), 6.68 (lH, d, J = 2.07 Hz), 6.84 (1H, d, J =
15 2.0 Hz), 6.97 (1H, d, J = 1.88 Hz), 7.07-7.14 (2H, m), 7.82-
7.91 (2H, m), 11.63 (1H, s).
[0729]
Example 56
2-(2-{7- (2-Methoxy-l-methylethoxy) -5- [4-

3.55-3.65 (IH, m), 4.04-4.16 (2H, m), 4.20-4.47 (3H m), 4.58- 4.74 (IH
m)
J =

20 (methylsulfonyl)phenoxy]—lH;indol-Z—yl}—4,5—dihydrb—1,3—
thiazol-5-yl)ethanol

[0730]
0 \ S+ OH
RS
Me U
~ N N
B H
0. Me
v, J
®0
[0731] ,
25 A solution of 2-(2-{7-(2-methoxy-l-methylethoxy)-5-[4-

(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4, 5-dihydro-1, 3-
thiazol—5—yl)e£hanol (40 mg) in ethanol (10 mL) was resolved
by preparative high performance liquid chromatography (HPLC),
using CHIRALPAK AD (50 mm i.d. x 50 mm L, Daicel Chemical

30 Industries, Ltd.) and ethanol (100%) as the mobile phase with

the flow rate.of 60 mL/min at 30°C. The fractions containing a
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2- (2- {7- (2-Methoxy-I|-methylethoxy) -5- [4- (nethylsulfonyl) phenoxy]
-lHindol-2-yl }- 4, 5-dihydro-|I , 3- thiazol-5-yl) acetam de [0724 ][0725]
To a sol uypodehsdrd-{ 7- (2-nmethoxy-I-nethyl ethoxy) -5- pl4rp2009/057625

(et hyl sul fonyl)) phenoxy] -1Hindol-2-yl }-4, 5-dihydro-l, 3- thiazol-5-yl)
acetic aci §1F48SngPaPRIRORE di fFRERGE 3F a2 ORL) 1REr @faddeBIR eVAYE- 3-
(3-di met hyl.aamh BepEAPYhy £8hbadt gt de éw?méﬂt%l 4€ +035 BHboRAE (10_mg)

1- hydroxybenzotri azol e anmonium salt (28 ng) at roomtenperature. Th%

m xt ure wag@ssti Fhédeaporvdem t eifpercampognoy gesnidgheolThe mi xbetzanel and

concentr at in.yva . Ethyl.acetate s added_to the residue and. the
resul t ant %gg ﬁﬁg gggﬁAY%smg gﬁ?r%éieg%fwgégﬁf?% iV?%r%%?c%%%r%%%%éﬁfrated
in vacuos Gheer eabduetbascpupofin@d(ty. Bind)casgel cohvenrasegaaphphoashyl
acetate: nethanol =_100:0 to 90:10, volunme ratio) to give the title
conpound. FR&1EoniionHd WEE kriturated and washed with diethyl ether-ethyl
acet at e- hexangoto give the title conpound (11 ng, 23% as a white powder,
np 107-112 0C . 1H NWR (CDC 3) d 1.20-1.42 (3H, m), 2.49-2.74 (2H, m),
3.04 (3H, &)amplg753.58 (4H, m), 3.57-3.77 (IH, m), 4.22-4.46 (3H, m),

4. 44-4. 64 (I H 5 6 8 (I H_ 6.85 (IH, s
6. 96-7. 12 %éﬁ?“gy}fzgwégﬁ?ﬁgt1éﬁ§%5&1§§?£%5rzcﬁ49.36)(|H, brs§ . [0;26]
Exanpl e 165 (RetBy{ Ful Povel hpkyrnbx yiet 14 ietdudp)+8-1[4- SCavhhylrsul { 3Ryl )

phenoxy] -thﬁggggLsgi¥sé£§éngidlhydro-l, 3- thiazol-5-yl) ethanol '[0727]

[0733]

o s:j/\\/OH
o)
Me \g \N
(Is

O._._Me
Me. :r

o)

Sr=z .

[0734]

15 A solution of 2-(2-{7-(2-methoxy-l-methylethoxy)-5-[4-
(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5-dihydro-1, 3-
thiazol-5-yl)ethanol (40 mg) in ethanol (10 mL) was resolved
by preparative high performance liquid chromatography (HPLC),
using CHIRALPAK AD (50 mm i.d. x 50 mm L, Daicel Chemical

20 Industries, Ltd.) and ethanol‘(loo%) as the mobile phase with
the flow rate of 60 mL/min at 30°C. The fractions containing a
single enantiomer, eluted at a retention time of 35 min, were
collected and concentrated to give the title compound (11 mg)
as a white powder. The compound was dissolved in methanol and

25 the solution was filtered. The filtrate was concentrated to
give the title compound (10.7 mg) as a colorless amorphous
solid. MS505 (MH').

[0735]
Example 58

30 2—(2—{7—(2-Methoxy—l—methylethoxy)—5—[4—‘

(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4, 5-dihydro-1, 3-
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[0728] To a solution of ethyl (2- {7- (2-methoxy-I|-nethylethoxy) - 5- [4-
(met hyl sul fonyl) phenoxy] -IHindol-2-yl}-4, 5-dihydro-l, 3- thiazol-5-yl)
acetate (W@hosvhss® tetrahydrofuran (5 nL) wasadded |it by eR@sednsy i de (55
ng) at OC. After stirring at OCfor 1.5 h , lithium borohydride (22 ng) was
added to tHeifiZetlareYl el e was stirred at 0C for 2 h', at room
tenperaturgoh@r 12.5 h , and then at 50C overnight. Water was added to the
m xture and the m xture was extracted with ethyl acetate. The organi.c | ayer
was washed with water drled (NgSO4) , Ol tered, and concentrated in vacuo.
The residue was Mgt . ge chromat ography (ethyl acetate:

nmet hanol = @Qﬁ? 95: ratio) to give the title conpound (37 ng,
15% as a vvhit% aior phouf s |d M5 505 (MH+). 1H NWR (DMSO-d 6) d 1.25
(3H, d, J 68 40 Hz), 10j)Mr: 78 (IH m), 1.79-1.94 (IH, m), 3.17 (3H, s

Z

),'3.30 (3H, s ) , 3 y43-3 54 (3H m), 3.55-3.66 (IH m), 4.07-4.27(2H m
), 4.35-4.47 (IH, m)Me460-4.74 (2H, m), 6.68 (IH, d , J'= 2.07 Hz), 6.84
(IH d, J=20H), 6.97 (IH d, J =1.88 Hz), 7.07-7.14 (2H, m), 7.82-
7.91 (2H, dﬁﬁ3711 63 (IH s ) . [0729] Exanple 56 2- (2-{7-

2- Met h -l -me h |, f I .
ng—indS%YZ- gyggi %r%?{f'ﬁén?% ot %&¥ aﬁg?éF%9§§i_?6%%1] A
sol ution of n@thﬂs@lfenfﬂ}pﬂrﬁw}-l}Hreﬁdudletzh@’&y)A 5 ~didydgeet hytsul fonyl)
phenoxy] i ha/dro I - thi azol 5mxl) et hanol (40 ny)

in et hanol ?_ilé ﬁﬁfsm?ég %M%d fn ethanOl was resolved

by preparative high performance liquid chromatography (HPLC),
using CHIRALPAK AD (50 mm i.d. x 50 mm L, Daicel Chemical

10 Industries, Ltd.) and ethanol (100%) as the mobile phase with
the flow rate of 60 mL/min at 30°C. The fractions containing a
single enantiomer, eiuted at a retention time of 41 min, were
collected and concentrated to give the title compound (10 mg)
as a white powder. The compound was dissolved in methanol and

15 the solution was filtered. The filtrate was concentrated to
give the title compound (10.6 mg) as a colorléss amorphous
solid. MS505 (MH'). ‘
[0738]
Example 59 .

20 2-(2-{7-(2-Methoxy-1l-methylethoxy)-5-[4-
(methylsulfonyl)phenoxy]~1H-indol-2-yl}-4, 5-dihydro-1, 3-
thiazol-5-yl)ethanol

[0739]
0 N
Me_ll
~ N N
5 H
0] O.._Me
ve. )
®o
25 [0740]

A solution of 2-(2-{7-(2-methoxy~l-methylethoxy)-5-[4-
(methylsulfonyl)phenoxy]-1H~indol-2-y1}-4, 5-dihydro-1, 3-
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by preparative high performance |iquid chromatography (HPLC) , using
CH RALPAK AD (50 mmi.d. 50 nmL , Daicel Chem cal Industries, Ltd. ) and

et hanol (W:8Q%99/@ss758he nobil e phase with the flow rate. etrGP2¥bHH:ss at 30C.
The fractians, corlta_'n' sin nantioner, eluted at a retention time of

|
29 nin, wergé&Aq 'é/:}r)gﬁ aEBﬂcZﬁSr%@édl@erﬁ%%O:E hel ¢ itl)e "éSnpEER VEED )

as a white \@¥¥paﬁgﬂiv%0HE@Hn§e¥@§rﬂ£§§@lYf?hi&[éﬂ%&ﬁﬂﬂggﬁﬁﬁﬁythﬁPi@b?tiOn
was filtered. The filtrate was concentrated to give the title conpound
(10.7 ng) ass@TsERAESEKaABr phousmsbl dd. x NS08 (IMHDaided7 ShemiEcanpl e 57

2-(2-{7- (2 vl - methyl - 5-{ 4, & oBt | f onyl noxyl
K ndol 3T oAl o1 SR s bt OO 3% R A BN L
Sﬁl ution 50}‘t|_}f—:_- f((j12>|w{ Eatlézolﬁ’zsbgmwﬂﬁirge&@?ds@q?o?yhe-Era{ééiﬁém{&gyda&?iluﬁfr%sél ))
n - i ndol - 2- -4, . 5-di ro-|, 3- i azo| - 5- et hano 40 ng
P et hanol TG TR Mae PPEB o P YR By i erHER T w e AR i ol ReREb PR biEe
chromat ogr afzhys A HRIG) werdstpu1 &kt EALEAK AodxddOrdiBd -t& K ve0+Am kic1Dai cel

Chem cal Industries, Lt % and et hanol (100% as the nobile phase with the
flow rate SOWPYRD rilg BY) 3THCE . Withee fredsons TEencamaPrgdawas ngl esolved

enanti omer i Ldhedndh 2nbeLaOth R (iER 0L S5 (g WeRRaCoL eELed an
concentrated to give the title conpound (11 ng) as a Whi t & powdér. The
conpoundowandiessalared tn gietvdanod tindlé heorgodurtd ol was rigi)| ter ed. The

(1117t vas sonsan sit oL gp iyey 4 Taydddd cpfppound (107 m) e 2
[0741] .
Example 60
1-(2-{7-(2-Methoxy-l-methylethoxy)-5~-[4-
15 (methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5-dihydro-1, 3-
thiazol-5-yl)-2-methylpropan-2-ol
[0742]

[0743]

20 To a solution of ethyl (2-{7-(2-methoxy-l-methylethoxy)-
5—[4—(methylsulfonyl)phenoxy]-1H-indol—2-yl}—4,5—dihydro—1,3—
thiazol-5-yl)acetate (490 mg) in tetrahydrofuran (20 mL) was
added methylmagnesium bromide (1M in tetrahydrofuran, 5.4 mL)
at 0°C. After stirring at room temperature for 1 h,

25 methylmagnesium bromide (1M in tetrahydrofuran, 5.4 mlL) was
added to the mixture. Then the whole was stirred at room
temperature for 1 h. Methylmagnesium bromide (1M in
tetrahydrofuran, 5.4 mL) was added to the mixture again and
the whole was stirred at room temperature for further 1 h.

30 Water and 1M hydrochloric acid were added to the mixture, and

the mixture was extracted with ethyl acetate. The organic

236



[0735] Exanple 58 2- (2-{7-(2-Methoxy-I|-nethylethoxy)-5-[4-

(met hyl sul fonyl) phenoxy] -IHindol-2-yl}-4, 5-dihydro-I, 3-thiazol-5-yl)
et hanol [Wé30do/28437] A solution of 2- (2-{ 7- (2-nmethoypyrlipiRbsed hoxy)
-5- [4- (nethylsulfonylﬁ phenoxy% -1 Hi ndol - 2@{:§ 4, 5-di hydro-I, 3-

t hi azol - 5- yAYe&t Wafo2EAGIny} thnP et Bamdi= e HM9 s ﬁé%%%@lr b@nd

preparatlV%oab@RtQ%&Ear@aneschbquwﬂmpG@%&@hggmaehﬁu&HEag% pyUsi NO-LH RALPAK
AD (50 mMm i. mmL , Daicel Chemical Industries, Ltd ¥ and et hanol

(100% as tcmom@bpgéaphaséhwahem@hﬁ meﬂ‘@ttee of 160 H9 #i:9,avo30@e The

fractions i\ Ni 948! 09l gna me el d e ti of 41
mn, were %%Eﬁ%&tgg g c%né ?r%€1%8¥6&ﬁ%ve%#§ ??tﬁe c%g %t%glfﬁ%yng) as
a white poviden ethglcanpoand-dwastidyssaiheed i givtehamel tdrdet kempolitidli on was
filtered. T filtr s concentrated to give the t|tIe conpound (10.6
ny) as a cdl r P8ss 8 g%n?ﬁhﬁaiogi??ﬂ CIESTS VHE S FEYSER! Ex%ﬁgge 59 2-(2-{7-
(2- Met hOXYﬂet@?TleM'l@E.E@&WErém[ den{Ired dut sd Somtnyy 1pkeny

-| Hi ndol hydro-1, 3- thlazol 5-yl) “et hanol [0739] [0740] A
sol uti on oﬁozorQQSS{@rlémsneMﬂo&§3I@ﬁéﬁhymeth¢2y11383 [ 4- (nethyl sul fonyl)
phenoxy] -2-yl}-4, 5-dihydro-1, 3-thiazol-5-yl) ethanol (40 ng) in
et hanol (16 png was resolved by preparatlve hi gh performance liquid

chr omat agr &ghyplEPEC) |

Ethyl {2-[7-(l-methylethoxy)-5-{[5-(methylsulfonyl)pyridin-2-
ylloxy}-1H-indol-2-yl]-4,5-dihydro-1,3-thiazol-5-yl}lacetate

[(0745] _
| IN'\ © N Sfcoza
N
Me =
Y NN
Me\T/O
Me
15 [0746]

A mixture of 7-(l-methylethoxy)-5-{[5-
(methylsulfonyl)pyridin-2-ylloxy}-1H-indole-2-carboxamide
(2.0 g), Lawesson’s reagent (2.27 g) and tetrahydrofuran (70

mlL) was stirred at 65°C for 1 h. The mixture was concentrated

20 in vacuo. Toluene and diisopropyl ether were added to the
residue to give crystals. The crystals were collected by
filtration and washed with toluene-diisopropyl ether to give
yellow crystals. A mixture of the crystals, ethyl 2-butynoate
(1.44 g), tributylphosphine (1.03 g) and tetrahydrofuran (100

25 mL) was stirred at 70°C for 2 h, and then concentrated in wvacuo.
The residue was purified by silica gel chromatography (ethyl
acetate:hexane = 1:4 to 2:1, volume ratio) to give the title
compound (1.18 g, 45%) as a yellow amorphous solid. MS 518
(MH") . - '

30 'H NMR (CDCl;) & 1.28 (3H, t, J = 7.19 Hz), 1.39 (6H, d, J =
6.06 Hz), 2.73 (2H, d, J = 6.44 Hz), 3.09 (3H, s), 4.05-4.48
(5H, m), 4.55-4.73 (1H, m), 6.49 (1H, 4, J = 1.89 Hz), 6.85
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usi ng CH RALPAK AD (50 mmi.d. 50 mmL , Daicel Chem cal Industries, Ltd.)
and et hanol (100% as the nobile phase with the flowrate of 60 nL/mn at

30C. The\bbqg@#ggﬁ3contaln|ng a practically pure singl epeapido9o®k2s €l ut ed
at aretentjion tine n, were_collected and concentrated to give the

title conpddfid @12Jng) a§7aHﬁbrt@ POWEE. Fhe Corpddndzias 7dPdsditieddi n

met hanol  and -t ke 4 ﬁ&weeW@@ fihiteggd. g The f1l trate v@s, C@n%nt(gﬁt eg tg
give the title conpound (11.5 ng) as’ a col orléss ‘anor phdus "sol i ME505
(MH+) . [O7411L.BRafp) e 8021 (12, {Fxs) 2- Met hoxy- | - met hyl et hoxy) -5- [4-
(nethylsulﬁ @%I% phenoxy] -IH-indoI-2-yI }-4, 5-dihydro-I, 3- thiazol-5-yl)
-2-nethy|propan 2-ol [0742] [0743] To a solution of ethyl (2-{ 7-
(2-nethoxy{kﬁmpﬂbyBethoxy) - 5- [4 (et hyl sul fonyl) phenoxy]

-IH-indoI-é vyl }- 4 ? |h%& ﬁ%hlazo -5-yl)- acetate (490 ng% in

t et r ahydr ofaran {261 st %eEﬁﬂﬁﬂ h\ nERFTESIem b ran dBY ELRE P

t et rahydr ofunagsy514- ﬂk&oﬁlz l]£ﬁtﬁﬁdfﬂydfdiﬂi3ﬂth&996HL§ﬂp§ﬁéEHéﬁoior 1h

, nethylnagne5|un1bron1 e in tetrahydrofuran ) was added to the

m xt ure. TH@H4§&e mhole mas stirred at roon1tenperature for 1h

Met hyl magnesi um nhde (IMin tetr hydwpfuran, 5.4 nL) was added to the

m xture again a e d 0 -\\cs rréd at roomtenperature for further 1 h
Wat er andid M och :CI re added to the mxture, and the m xture

was extractedam ethyl acatate The organiclayer was washed with brine,

dried (NgSO : |ItMP O and concentrated in vacuo. The residue was

purified by silica gely
10 [0749]

To a mixture of ethyl {2-[7-(l-methylethoxy)-5-{[5-
(methylsulfonyl)pyridin—Z—yl]oxy}—lH—indol—2—yl]f4,5-dihydro—
1,3-thiazol-5-yllacetate (500 mg), tetrahydrofuran (20 mL) and
methanol (5 mL) was added lithium borohydride (110 mg) at 0°C.

15 The whole was stirred at room temperature for 2h. Water was
added to the mixture and the mixture was extracted with ethyl
acetate. The organic layer was washed with brine, dried
{MgS0Qy), filtered, and concentrated in vacuo. The residue was
purified by silica gel chromatography (ethyl acetatefhexane =

20 1:2 to 9:1, volume ratio) to give a pale yellow amorphous
solid. The solid was crystallized from ethyl acetate-diethyl
ether to give the title compound (210 mg, 46%) as pale yellow
crystals. The crystals were recrystallized from‘ethyl acetate-
diethyl ether to give pale yellow prisms. MS 476 (MH'). mp 172-

25 173°C.

[0750]

Example 63

2-Methyl-1-{2-[7-(1l-methylethoxy)=-5-{[5- _
(methylsulfonyl)pyridin—Z—yl]oxy}—lH—indol—Z—yl]—4,5—dihydro—

30 1,3—thiazol—5—yl}propan-2;ol
[0751]
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chromat ogr aphy (hexane: ethyl acetate = 1:1 to 1:9, volune ratio) to give a
pale yellow oil. The oil was crystallized fromethyl acetate-diethyl ether
to give t\Rehidissgonpound (40 ng, 8% as col orl ess cryscalpr00d€e6ey ystal s
were recrystallized fromethyl acetate-diethyl ether to give colorless
prisms. M5 533 SN - TR744] Exanple 61 Ethyl {2- [7-

(1- met hyl etyhoxy -{ 2ty guhfeomy!l ) pyridin-2- yl] oxy

}- 1 Hindol -2)8(] 24, 5-dfhyMro-IN" 3-thiazol-5-yl} acetate [0745] [0746] A
m xture of 70 QO1l- meMayl & hoxy) -5- { [5- (nmethylsulf onyl) pyridin-2-yl]
oxy }-lIHindol e-2-carbpxam de (2.0 g ) , Lawesson' s reagent (2.27 g ) and
tetrahydrofuran (70 mMewas stirred at 650C for 1 h . The nixture was
concentrat gd7ise]vacuo. Tol uene and dii sopropyl ether were added to the
residue to give crystals. The crystals were collected by filtration and
washed with tol uéRe2dPPSoptIpydt turl t@‘gﬁ%‘e(]f&elt&?%lé?:%]/%é?§5'N?ﬂ‘xt ure of
t he crystal, s A 4 ,— 1t 4 Lphgspbine_§: ) and
t et rahydr of(ur’egﬁ&ﬂ%%gﬁfgi y\g}gﬂsﬁé rzeéﬂla]%b%/ é% ()l?lla?ih@, 9§ﬁdhf ﬁe%;hgérg
concent r at éd 3rfhwagas-SThkl aesiatie (B0 mg)i fireddpyadydiredugen (30 mL)

h t , = .1:4 -1 I | t ive
The 11t le Sonanna I ETh R Menifion e (i L sebRetiBr by o3
(MH). 1H NUR @EDEb3n tedpBaifBdd. t Afteér=stit?ihg) at 1rS&n (hpakatulre 6. 06
455473 CPH, ) S2BaSE T euEens e hikloTar agmasiuminiotigeBde 5 ¢
Hz ) , 6 . a9déd( kb, tHe, mixfude, and t¥e mixtlire &ak extHacted with ethyl

10 acetate. The organic layer was washed with brine, dried

(MgSQ4), filtered, and concentrated in vacuo. The residue was
purified by silica gel chromatography (hexane:ethyl acetate =
2:1 to 1:9, volume ratio) to give a yellow amorphous solid.
The solid was crystallized from ethyl acetate-diethyl ether to
15 give the title compound (95 mg, 15%)Aas pale yellow crystals.
The crystals were recrystallized from ethyl acetate-diethyl
ether to give pale yellow prisms. MS 504 (MH"). mp 151-153°C.
[0753] ‘
Example 64
20 2-Methyl-1-{2-[7-(l-methylethoxy)-5-{[5-
(methylsulfonyl)pyridin-2-yl]oxy}-1H-indol-2-yl]-4,5~-dihydro-
1,3—thiazol—5—yl}propan—Z—ol

[0754]
Ng O NS OH
Mesq | 7 \Q:h}—<\n me'e
S e &
e
25 [0755]

" A solution of 2-methyl-1-{2-[7-(1l-methylethoxy)-5-{[5-
(methylsulfonyl)pyridin-2-yl]oxy}-1H-indol-2-yl]-4,5-dihydro-
1,3-thiazol-5-yl}propan-2-ol (150 mg) in methanol (7.5 mL) was

resolved by preparative supercritical fluid chromatography
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J=9.47H ), 8. 14(IH dd, J=8. 71, 2. 65H ), 8. 73
I d, J=1.89H), 9. 25(IH brs) . [0747] Exanple 62 2-{2-[7-
(1-Met hy|th@0©Y1)zs§/3{ [5 (methyl sulf onyl) pyridin-2-  pc1/5p2009/057625
yl ] oxy} -1 Hindol 5-di hydro-1, 3-thi azol - Séyl }ethanol [0748] [0749]
To a nlxtur@ﬁ6¥'eﬁﬁﬁpg{§HIﬁﬁLP¥5 Ft b9/ SR hosd) qng. Daicel Chemical
(”Ethy|SU|fﬁHHdék&ﬁ%%d'@té z|LnQX¥&péftf{EK%a£3éﬁﬂboﬁ1 5-di hydro- 1

, 3-thiazol -5-yl }acetate ( , etrahydrofuran (20 nmL) and nethanol (5
rrL) was addiel@ﬂudtewle@ﬁﬁ!i@ﬂéhyatpde‘c(lﬂl@ )0 /at0 D06 THes \ithsl mohddesphased at
room t enper at ur ed to xt ur R m xture was
extracted \Xf]ttﬁ‘ Iflggef: 8 O%\Agéor%% af%y]enf P@fs a\]\}fgt‘?’g’ 8w tH%r i ne,
dried (MygS@nact ifonlst ebedalamdgcansﬂlitjl@tacbntrnotmo ellhed asi due vvas
purified by S|I|ca gel, chr% @ b&ﬁy (et acetate rhexane = 1; o 9:1,
vol une rat ("G Igv E18Sp8 esﬁﬂei ar*ﬂ'ngo%leparﬁégd %
crystallizedd Qmeekﬁxheae@ﬁgé@n&h @5@)&41 etal’!é”wﬁﬁe@l'd&%;ét@@st' tl e conpound
(210 ng, 46% as pale yellow crystals. %‘e crystals were recrystallized
from et hyl R@@éwftédﬂé?ﬁy'wét Reemt ac et vl el ke yaaveowParsess BYST81le VH+) .

H1

np 172- 173 ] a 63 2- et yI -{2- [7- (1-nmethylethoxy) -5-{
[ 5- (et hyl g% fngr)ly @%yrSl i Kgée)yl ]m oxy H tol -2-yl] -4, 5-dihydro- 1
, 3-t hi azol -[8-Al6]} propan- 2- ol [0751] [0752] ,

Example 65

. 2-Methyl-1-{2-[7-(l-methylethoxy)-5-{[5-
(methylsulfonyl)pyridin-2-yl]oxy}-1H-indol~2~yl]=-4,5-dihydro-
1,3-thiazol-5-yl}propan-2-ol

15 [0757]
OH
I N\ O \ S
Me_ = N \N Me Me
A H
Sl Me\rO
Me
[0758]

A solution of 2-methyl-1-{2-[7-(l-methylethoxy)-5-{[5~-
(methylsulfonyl)pyridin-2-yljoxy}-1H-indol-2-yl]-4, 5-dihydro-
20 1,3-thiazol-5-yl}propan-2-ol (150 mg) in methanol (7.5 mL) was
resolved by preparative supercritical fluid chromatography
(SFC), using CHIRALPAK IA (2 cm i.d. x 25 cm, Daicel Chemical
Indu§tries, Ltd.) and supercritical carbon
.dioxide/ethanol/acetonitrile'(620/304/76) as the mobile phase
25 with the flow rate of 50 mL/min at 10 MPa and 35°C. The
fractions containing a single enantiomer, eluted at a
retention time of 5.8 min, were collected and concentrated to
give the title compound (60 mg) as white crystals.
Recrystallization from acetonitrile gave colorless crystals
30 (50 mg). MS 504 (MH'). mp 145-146°C.
[0759] ‘
Example 66
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T o a solution of ethyl {2- [7- (1-nethylethoxy) -5-{ [5- (nmethylsulf
onyl) pyridin-2-yl] oxy} -lHindol-2-yl] - 4 ,5-di hydro- 1

3-thiaz tate (680 ng) in tetrahydrofuran (30 RIS ed
nethylnaake5|un1%%§nlde IMin tetrahydrofuran 5.2 inL bgh%zrooyﬁgg
t enper at ur d 2-Af’tdil Mﬁthyﬂﬁghaxy T@Dh{ieﬁ%ﬁﬁaﬂ@méfp@wl2pyr3§ﬂnrated agueous

solution o n rid t he Le, h xture
was extraclyjla%%ﬁH hﬁpkﬁpggc%tg%ﬁaéfﬁ S&%ﬁié’ﬁaﬁgkéké% RagﬂgSE gf‘g‘brine,
dried (MgS@c4d) |, flltered and concentrated in vacuo. The resi due was

pur|f|ed b %7Z|I|ca gel chronatography (hexane: ethyl acetate = 2:11t o
vol uné |o) t ogive a yellom/annrphous solid. The solid was
| 4

crystalllzed fro et ther t ogive the title conpound
(95 nmg, 150 § als e crystals were recrystallized
fron1ethy| dlet-/ ® henJ o0 give pale yellow prisns. MS 504 (IVH +

) . mp 151- §H3C. | £53] Exdhpl e 64 2-Methyl-1-{2- [7- (1-nethyl et hoxy)
-5-{ [5- (nethylsul amy ) pyridin-2-yl] oxy }-IHindol-2-yl] - 4
,5-dihydgo- 1, 3-thiawel-5-yl}propan-2-ol [0754] [0755] A solution o f
2- met hyl - Og% [7- (1-nethylethoxy) -5- { [5- (nethylsulfonyl)
pyridin-2- JI &} -lHindol-2-yl] -4, 5-dihydro- 1

3-thiazol - 5- yl}pAomaﬁtar@Iof15@hyn){24w7naqh@@Qh (&t Bokt/i) LE-was-resol ved b y
preparative supercritical fluid chromatograph g usi ng CH RALPAK T A (2
cmi.d. x 2Be¢ l@&#éény@w@mk@rmm@s}t@wégl tl&d)?laﬁdyélllpérér@%hl&%’?o'carbon

di oxi de/ et hana nkEt 3 Y4 yas S the flow
di oxi de 50& an Hqgggw b %/Pas%%ggpé Ogﬂ_o -?‘??e' tte@%amekb%ugaﬂ_ e1W ) !

10 ethanol (10 mL) and 1M aqueous sodium hydroxide solution (10
mL) was stirred at 50°C for 3 h. Water and 1M hydrochloric
acid (10 mL) were added to the mixture and the mixture was
extracted with ethyl acetate. The organic layer was washed
with bfine, dried (MgSQ4), filtered, and concentrated in wvacuo.

15 The residual crystals were washed with ethyl acetate and
hexane to give the title compound (830 mg, 89%) as brown
crystals. MS 490 (MH").

'H NMR (DMSO-dg) & 1.32 (6H, d, J = 6.06 Hz), 2.53-2.66 (1 H,
m), 2.75-2.86 (1H, m), 3.27 (3H, s), 4.19-4.33 (2H, m), 4.34-

20 4.50 (1H, m), 4.68 (1H, dt, J = 11.83, 6.01 Hz), 6.65 (1lH, d,
J = 1.89 Hz), 6.83 (1H, d, J = 1.89 Hz), 6.97 (1H, d, J = 1.89
Hz), 7.14 (1H, d, J = 8.71 Hz), 8.27 (1H, dd, J = 8.71, 2.65
Hz), 8.64 (1H, d, J = 2.27 Hz), 11.63 (1H, d, J = 1.51 Hz),
12.49 (1H, brs).

25 [0762]

Example 67
2-{2-[7-(1-Methylethoxy)-5-{ [5- (methylsulfonyl)pyridin-2-
yl]oxy}-1H-indol-2-yl]-4,5-dihydro-1,3-thiazol-5-yl}acetamide
[0763]
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fractions containing a single enantioner, eluted at a retention tinme of 5.0
mn, were collected and concentrated to give the title conpound (54 ng) as
whi t e crmﬁbabﬁyuﬁﬁgrystalI|zat|on fromacetonitrile gaveceabsobgss<rystals
(45 mg) . M5 504 6 QC . [0756] Exanple 65 2-Methyl-I-{2-
[7- (1- nethylet 0 IT%LEGN 20nyl) pyridin-2-yl] oxy

}-1 Hindol A& , C Y, ~3-thiazol -5-yl }propan-2-ol [0757] [0758]
A sol ution Ofﬁ neth | -1F{2H [7- (1-met hyl ethoxy) -5-{ [5- (nethylsulf
onyl) pyridifr- yI]MSX\Y/C}-II—I-lndoI 2-yl] -4,5-di hydro- 1

, 3-thi azol - 5- yI}propa ol (150 ng) in nethanol (7.5 nm) was resol ved by
preparatlve supercrltlcal fluid chromat ography (SFC), using CH RALPAK I A (2
cmi.d. 25 ([0mp4Dai cel Chenmical Industries, Ltd.) and supercrltlcal car bon

di oxi de/ et hanol / ceto |tr|I 2 4/ 7 phase with the flow
rate of 50 ml/ i &g'gébg' e#ﬂgiﬁégﬂﬁy taining a single
enanti oner, mewyeguafoayx%yﬁamzum&a‘ }51&%@101\@'-?1?014' ecafﬂyaa@l-
concentrated to give the title conpound (60 e crgsta s. -

Recryst afl ilzartbhacpbnearklaeet s 1acifh v@%ooln@rlfeéseehyéraré t50 ng) . MBS

LD ol Yot Sl A, |

3-t hi azol - byglokgbenzetatazble (100 mg) and N,N-dimethylformamide (5 mL)

was stirred at 50°C for 30 min; and then cooled to 0°C. To the
mixture was added aqueous ammonium hydroxide solution (10%, 1
10 mL). The whole was stirred at room temperature for 15 h.
Water was added to the residue and the resultant was extracted
with ethyl acetate. The organic layer was washed successively
with saturated aqueous sodium hydrogen carbonate solution and
brine, dried (MgSQO,), filtered, and concentrated in vacuo. The
15 residue was purified by silica gel chromatography (ethyl
acetate:methanol = 100:0 to 90:10, volume ratio) to give pale
yellow crystals. The crystals were recrystallized from
acetone—hexane to give the title compound (90 mg, 39%) as pale
yellow prisms. MS 489 (MH'). mp 212-213°C.
20 [0765]
Example 68
N-Methyl-2-{2-[7-(l-methylethoxy)-5-{ 5~
(methylsulfonyl)pyridin—Z—yl]oxy}—lH—indol—Z—yl]—4,5—dihydro—
1,3-thiazol-5-yl}lacetamide

25 [0766]
N
| Nor© A S:r/\“"Me
\
Me\//s\\ = ” N O

Me\T/O

Me
[0767]

A mixture of {2-[7-(l-methylethoxy)-5-{[5- "
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[0761] A m xture o f ethyl {2- [7- (1-nmethylethoxy) -5-{ [5-
(met hyl sul fonyl) pyridin-2-yl] oxy }-lIHindol-2-yl] - 4 ,5-dihydro- 1 ,
3-t hi azolwhwig@eesat e (980 ng) , tetrahydrofuran (10 pipbygpaebheesd (10

|nL) and 1M a %trjeous sodi um hydroxi de solution (10 itil) was stirred a t 50C
for 3 h . NS LERRH - dPBE RSP €~ %eEl %xhnlhan%lr & ¥dded  O-61PHELRT xt ur e

and the m xt, Lsrﬁch\az%%oqxtsL@?ﬁ/géeM&hasz@yk2@@%@ e.1 g arganisc | ayer was

washed with brine, dried filtered. 'and co entrated in vacuo.
The residuali lamnwerepmmedbmﬂimedélyfhy@m@@mw (ReRang)t &-give

(0, | oo RO O30 o9 DD S MR (MM 0 - 14

2.75-2.86 (M, mrfieth3l3dmindH(76 nhg) 4nd.9ne4N3§Blr1(e2ﬂherﬂo)rmamAda4 34m5§) (IH m
) , 4.68 (IH, dt, J = 11.83, 6.01 Hz), 6.65 (IH ,J—189Hz 6. 83
(| H d, J" 3, Séigrﬁf‘)j ag. Q?OI(HT-?mHeraFaUﬁe 1£@9 ]I-'J&)h Tater( PAs addegl Log. 71

Hz), 8.27 (ﬂﬁé ﬂﬁ%tu%e a%d7%he2rQéuﬁ%hnt8w@@ %&@ra@tedJWItg gghg?)acé%aéé
IH d, ) Hz) , 9 (IH brs) . [076 Exanpl e 6

El- Met hyl etmw)rgamp psye(rrmaﬁywwhé@nwc)cwnmlm aith saturated
%113178)?(,{% 0|76£Eidqu nl’}lsxtsér eum Py§5g5%¥d5%3ﬂ3 xyﬂ% %gx}d?%?g%m dgfhyfisul f
onyl) pwmld@nﬁﬂhyl]fDXWeﬁedk+addkﬁodbgﬂdrate@ ;i-dabydrolThe residue was
o ihacol Saldacelc acid (200, M, o cetiule S (3 6 il am nopropyl)
N, N-di net hy figromemcde 96951 t blume ratio) to give colorless crystals. The

crystals were recrystallized from ethyl acetate-hexane to give

the title compound (120 mg, 57%) as colorless prisms. MS 503

15 (MH"). mp 190-192°C.

[0768]

Example 69

Ethyl {2-[5-{[6- (methoxymethyl)pyridin-3-yl]oxy}-7-(1-

methylethoxy)—1H—indol—2—yl]f4,5—dihydro—l,3—thiazol—5—

20 yllacetate

" [0769]
| Y A\ Sjﬁcoza
\
MeO N/ N N
H
Me\T/O
Me
[0770]

A mixture of 5-{[6-(methoxymethyl)pyridin-3-yl]joxy}-7-(1-
25 methylethoxy)-1H-indole-2-carboxamide (1.0 g), Lawesson’s
reagent (1.25 g) and tetrahydrofuran (100 mL) was stirred at
70°C for 2.h. The mixture was concentrated in vacuo. The
residue was purified by silica gel chromatography (ethyl
acetate:hexane = 1:9 to 1:1) to give a yellow amorphous solid.
30 A mixture of the solid, ethyl 2-butynoate (0.78 g),
tributylphosphine (565 mg) and tetrahydrofuran (50 mL) was
refluxed for 15h, and then ethyl 2-butynoate (0.78 g) and
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was stirred at 5 00Cfor 3 0 mn, and then cooledt o OC. T o the mxture
was added aqueous ammoni um hydroxi de solution (10% 1 nml) . The whol e was

stirred ayono@mitesperature for 1 5 h . Water was addedpprQpidigos£s due and
the resultant was _extracted with et hyI acet ate. The _ organic |ayer was

washed suct&d®FELPhaEPRIBAL (78t P adifdCUSLIER R M Bgsh ESr bothg e
solution apghLi Res 9@E§9xé&@§9)furﬂcﬂért efechi rANd CORGEAL E@B@gntgai’@&uo

The residue was purified by silica gel chromatography (ethyl acefate:
met hanol =in0@agup.o De 10ssdileumesr @ulr@)fltedobgl bespal @iyetd oyekrystal s.

The cr ystalgglr\gg1 &(%pXSt?le{ fd fr %etone heéa%géjt(&ﬁl ve &he title

conpound ( ye‘ﬁ ow pr| S -y p 212-213
ocC . [0765]raE>1@mplaﬁd68héhl\/byhyih2ca {1 c{h}on(atol?gebbm/et b@nyl _5. { [5-
(et hyl sul f onyl yridin-2-yl] oxy }-IHindol- - 4 ,5-di hydro- 1
, 3-t hi azol a§e§ﬁfeagéxﬁn§m T e’ %o%e?}/ %OW]GlN%t%ﬁuFétéef cpppoung_ (0. 68

(1-net hyl e hosw és{a[§eiﬂ8&hcyi§‘“ fenybypyfiey n-2-yl] oxy}-| Hl ndol - 2-yl ]
-4, 5-dih th| azol -5-yl }acetic acid (200 ng) , |-ethyl-3- (3-

di met hyl a ﬁowl&pwl)cbar Podli 2o+ de3hyithc)or ild87( UZE, ng) J %- 6 06 Hz),
hydr oxybenzoti %g (89 ggl\%l\ﬁ%r@ th%lfrﬁbn 3¢Iyds(:)chl4obl4dg ng
|

triethylamne ™ ( foor mde (3 k) was stlrfe% at room
t enper ator d.656r (28, hs wuee Ma(s9adldﬂdnto tehe 7m (AH r &, and=t hespesu] t ant was

w th satur or8a ié?jitaéceiaﬁfﬁzn oot edrbanate leafution Bhd Brive i ed
(MySO4) , fiiht efugd, sand comcent rated igy waguo.9 the (nesi gue) was
[0771]
Example 70
15 {2-[5-{[6- (Methoxymethyl)pyridin-3-yl]joxy}-7-(l-methylethoxy) -
1H-indol-2-yl]-4,5-dihydro-1,3-thiazol-5-yllacetic acid

[0772]
| O N S:]/\COZH
\
MeO N/ N N
H
Me\T/O
Me
[0773]
20 A mixture of ethyl {2-[5-{[6- (methoxymethyl)pyridin-3-

ylloxy}-7-(l-methylethoxy)-1H-indol-2-yl]-4,5-dihydro-1, 3~
thiazol-5-yllacetate (680 mg), tetrahydrofuran (5 mL), ethanol
(5 mL) and 1M aqueous sodium hydroxide solution (5 mL) was |
stirred at 50°C for 30 min, and then cooled to room temperature.

25 Water and 1M hydroghloric acid (5 mL) were added to the |
mixture and the mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried (MgSQ,), filtered,
and concentrated in vacuo to give the title compound (600 mg,
94%) as a yellow amorphous solid. MS 456 (MHY). |

30 ‘H NMR (CDCl3) & 1.39 (6H, d, J = 5.68 Hz), 2.70-2.84 (2H, m),
3.47 (3H, s), 4.25-4.47 (3H, m), 4.57 (2H, s), 4.58-4.68 (1H,
m), 6.48 (1H, d, J = 1.89 Hz), 6.80-6.88 (2H, m), 7.27-7.40
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purified by silica gel chromatography (ethyl acetate: nethanol = 100:0 to
95:5, volune ratio) to give colorless crystals. The crystals were
recrystal ethyl acetate- hexane to give the ti (120
g, 57% okt 125%185 i sms. VB 503 (MHH). np 190- 192 E%/ﬁ%%%%aarrpl e
69 Ethyl {Z2Hs-{)|68- @geﬁmxy@et%yf )2 Rk ifdiIn- $-yI0] (3Ky} bTs)(1-
nethylethoig Hindol -2-yl] -4, 5-dihydro-1, 3-thiazol-5- yl} acetate
[0769] [07 m xture of 5-{ [6-'(nethoxynethy|) pyridin-3-yl] oxy}-7-
(1- nethyl@khmp&% JLHi ndol e- 2- car boxam de (1.0 g , Lamesson s reagent

(1.25 g ) and.tetr dr an 0 irr for . The
m xt ure mag'ggﬁié_?ré_é@ u?o§¥éﬁ£¥yﬁ%é¥§H§;Q£§ & ﬁ@a by S|I|ca gel
chromat ogr aphyy( et hyky peetat gdo hexane =, 15-911&1%35091 Botgi¥eod-yell puy-
anor phous solid. A mxture of the solid, ethyl 2- butynoate (0.78 g ) ,
tributyl phBE5RYHRCEEEBLAY) and tetrahydrofuran (50 mL) was refluxed for
15h, and tha7g hyl 2-butynoate (0.78 g ) andtri butyl phosphi ne (565 ng)
were added to the m xture. The whole was refluxed for further 30 min, and
t hen concentrated in vacuo The residuepynas purified by basic silica gel
chr omat ogr aphy (e - hexa >N49 to 1:1, volune ratio) and then
by silica gel chfo tog yl acktate: hexane = 1:9 to 2:1) to give
the title 0. 68 ~N50YN-as a“yellow oil. M5 484 (M+# ) . 1H NWR
(CDCI3) d 1.25-1.32 ,g,gH dn)H 1.37 (6H, d, J =6.06 Hz), 2.72 (2H, d, J =
6.44 Hz), 3/47 (3H, s 4.04-4.48 (5H, m),

Me

[0776]

10 A mixtufe of {2-[5-{[6-(methoxymethyl)pyridin-3-yljoxy}-
7-(l-methylethoxy)-1H-indol-2-yl]-4, 5-dihydro-1,3-thiazol-5-
yllacetic acid (300 mg), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (190 mg), 1-
hydroxybenzotriazole (130 mg), methylamine hydrochloride (90

15 mg), triethylamine (150 mg) and N,N-dimethylformamide (5 mL)
was stirred at room temperature for 13 h. Water was added to
the mixture and the resultant was extracted with ethyl acetate.
The organic layer was washed successively with saturated
aqueous sodium hydrogen carbonate solution and brine, dried

20 (MgSQ,), filtered, and concentrated in vacuo. The residue was
purified by silica gel chromatography (ethyl acetate:methanol
= 100:0 to 95:5, volume ratio) to give the title compound (210
mg, 68%) as a yellow amorphous solid. MS 469 (MH').

'H NMR (CDCl3) & 1.37 (6H, d, J = 6.06 Hz), 2.39-2.68 (2H, m),

25 2.84 (3H, d, J = 4.92 Hz), 3.47 (3H, s), 4.23-4.47 (3H, m),
4.55 (2H, s), 4.57-4.71 (1H, m), 5.39-5.58 (1H, m), 6.47 (1H,
d, J =1.89 Hz), 6;81 (2H, dd, J = 6.63, 2.08 Hz), 7.22-7.29
(1H, m), 7.29-7.37 (1H, m), 8.35 (1H, d, J = 2.65 Hz), 9.16
(1H, brs).

30 [0777]

Example 72
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4.55 (2H, s), 4.56-4.69 (IH m), 6.47 (IH d, J = 1.89 Hz), 6.81 (2H dd,
J =7.00, 2.08 Hz), 7.16-7.28 (IH, m), 7.29-7.37 (IH, m), 836 (IH d, J
= 2.65 HAWozﬁw%QﬁﬁhH brs) . [0771] Exanple 70 {2- { pe®ryptdybbivery met hyl)
pyridin-3-yl] oxy} -7-_(1-methylethoxy) - |Hindol- yé{ -4, 5-di hydro-

3-t hi azol - %ﬂyﬁ@@@fp@yéc?d{?ofz 2] [?OVV%Hh%Yﬁ%Wlépdfrl iRy {/il okg}~J~[ 6-

e M ey

et hanol (Sydupcamdmhﬂbaqueous sodi um hydr oxi de solution (5 nL) was stlrred
at 5Q0C fo%ogg qln ‘and then cooled to roomtenperature. Water and | M
hydr ochl ori‘c @ d (5 n.) were added to the m xture and the m xture was
extracted with ethyl acetate. The organup | ayer was washed wi th brine,

dried (MSQG) fi tebed and cong n vacuo to give the title
compound (600 ng | I M/anD pho solid. M5 456 (M+). 1H NMR
/’d 68

(CDCl3) d M ©.70-2.84 (2H, m), 3.47 (3H, s),
4.25-4.47 (3H m), 4 57 2HH S , 4 58-4.68 (IH m), 6.48 (IH d, J =
1.89 Hz), 6.80-6.88 , 7. 27 7.40(2H, m , 8 . 33 (IH d, J =2 . 27
Hz ) , 9_. 70 (IH, brs . [0774] Example 71 2- {2- [5- {[6-

(N@thoxyﬁethyl) pyridin- 3 yl] oxy }-7- (1- nethylethoxy) -IHindol-2-yl]
-4, 5-di hydog-7l9] 3-thi azol -5-yl}-Nnethy | acet amide [0775] [0776]

A mixture of {2-[5-{[6-(methoxymethyl)pyridin-3-yl]loxy}-
7-(l-methylethoxy)-1H-indol-2-y1]-4,5~dihydro-1,3-thiazol-5-
yllacetic acid (300 mg), l-ethyl-3-(3-

10 dimethylaminopropyl)carbodiimide hydrochloride (190 mg), 1-
hydroxybenzotriazole (130 mg), cyclopropylamine (75 mg) and
N,N-dimethylformamide (3 mL) was stirred at room temperature
for 15 h. Water was added to the mixture and the resultant was
extracted with ethyl acetate. The organic layer was washed

15 successively with saturated aqueous sodium hydrogen carbonate
solution and brine, dried (MgS0QO,), filtered, and concentrated
in vacuo. The residue was purified by silica gel
chromatography (ethyl acetate:methanol = 100:0 to 95:5, volume
ratio) to give yellow crystals. The crystals were

20 recrystallized from ethyl acetate-hexane to give the title
compound (170 mg, 52%) as pale yelldw prisms. MS 495 (MH"). mp
100-101°C.

[0780]
Example 73

25 N=-(2-Hydroxy-2-methylpropyl)-2-[2-(7-methoxy-5-{[6-
(methyléulfonyl)pyridin—B—yl]oxy}—lH—indol—2—yl)—4,5—dihydro—
1,3-thiazol-5-yl]acetamide
[0781]
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A mxture of {2- [5-{ [6 (nethoxynethyl) pyridin-3-yl] oxy}- 7-

(1- et hyl et hoxy) IFLlnd -2-yl'] -4, 5-dihydro-1, 3-thiazol-5- yllacetic
aci d (300ygtahooy125s78t hyl - 3- (3- di met hyl am nopropyl ) car bedisksiosifs7eas

hydr ochl ori de (190 ng) , 1 hydr oxybenzotriazole (130 ng) , nethylani ne
hydrochl oride (90 ng) , triethylam ne (150 ) and N, N-di net hyl f ormam de (5
m.) was stirred at roomtenperature for Qﬁi*kheVWIer was added to the

m xture and the resyulCa S ext$ othyl acetate. The organic

| ayer was wz'ﬁhed Isug es§ y\ f at rat ed aqueous sodi um hydr ogen
carbonate s Ts onNand b eN dI’INE SH) , filtered, and concentrated in
vacuo. The reg tue was pu olfﬁbd by S|I|ca gel chronatography (et hyl

acetate: methanol = 10M€0 to 95:5, volune ratio) to give the title conpound
(210 ny, 68%() as a yell ow anor phous solid. M5 469 (M+). 1H NWR (CDC1 3) d
1.37 (6H, : —606Hz) 2.39-2.68 (2H, m), 2.84 (3H, d, J = 4.92 Hz),
g gg E:, 3E8 ?|L ,mﬁ) %%gf}uf}z &§H[2m?+méltk§§<§ﬂ—zﬂi{ % ( nfétﬁé(?ﬂ_éui%oﬁw midm-
2.08 Hz), ‘3-2/2]¢XZ9 4Hi=lln¢h>) 27"y12)9-47, %—ﬁl(hydrqnl),ﬁ-&feazpﬂ.HS yl] adeElQ 65

Hz 9.1 I 07 7 7 C|O

(et hoxy reciy) 800 BEhe alyrr TRy T B2 R SRR By Fre PG 3107, 4

, 5- di hydr ohlydr3chhbazaé- 512&Irh@pﬁth+ﬁ;dﬁ:<{y@ﬁa&]zo[t&%§|&]olﬁ r(rE&tmalge Qﬁd{|2 [5|{

e ho BB YA nEa [t o e 0 eyl 2
for 30 min. A solution of l-amino-2-methylpropan-2-ol (77 mg)

in N,N-dimethylformamide (1 mL) was added to the mixture. The

10 whole was stirred at room temperature for 15 h. Water was
added to the mixture and the resultant was extracted with
ethyl acetate. The organic layer was washed successively with
saturated agueous sodium hydrogen carbonate solution and brine,
dried (MgS0Q4), filtered, and concentrated in vacuo. The

15 residue was pﬁfified by silica gel chromatography (ethyl
acetate:methanol = 100:0 to 95:5, volume ratio) to give
colorless crystals. The crystals were recrystallized from
acetone-hexane to give the title compound (150 mg, 65%) as
colorless prisms. MS 533 (MH'). mp 200-201°C.

20 [0783]
Example 74 . ,
- (2-Hydroxy-2-methylpropyl)-2-[2-(7-methoxy-5-{ [6~-
(methylsulfonyl)pyridin-3-ylloxy}-1H-indol-2-yl)-4,5-dihydro-
1,3-thiazol-5-yl]acetamide

25 [0784]
HMe_ Me
\
Me~g N7 R
7\ H
Me/O ‘
[0785]
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di met hyl am nopropyl ) carbodiim de hydrochloride (190 ng) , 1-
hydr oxybenzotri azole (130 ng) , cyclopropylamne (75 ng) and

N, N- di met\plbewiregrzde (3 nmL) was stirred at room tenper aiyfp20096576% h -
Water was added to. the mxture and the resultant was extracted with ethyl

acetate. The orgénFelRAjep %SNM%WW&ﬂWY}%%@aQUMFéa aqueous
sodi um hydEn%%ﬁ'&x?a‘sb?'P@L%é\é@hyiéﬁ’ﬂfm g{})rﬂ%urﬂfs' J FQ@OmTka&eéed and

concentrated I n vacuo resi due was fied b
chr omat ogr a@hy%ét-tiyhydcet-été thiet hahol - | B tenticled 5480 ml)uma ratio) to

N ! h | | li.zed f
acetal o nolshaaTeLoTaas a7 ¥ ot SadiniS Py 455 SHesharetyett ow

F;ISWE stgﬂid(Ethmaﬂbgi@@hﬂO&?&Q_7déﬁﬁyﬂcﬂiﬁﬂﬂmqg 03- N—h2|cm|% d. I;

r ox met 0 met hox - (net sul fon

pyr IHB(;I n- 3y I5] cES‘xy ﬁgyﬁ%%ml%”[y 5“519-‘?“51% hiit}rdo5 fndSSPﬁieé)ElélltSCﬁl]r{

acet am de b@?%&t[}%?@]l 065173@ Ura% the[ %ob(lienﬁhﬁeéywé?ﬂ{] tRs £1m) hydsuldonyl)
pyridin- 3-yl] oxy } H-|ndo- - ydro-1, 3-thirazol-5-yl] acetic

acid (200 &) mL/hmiet Ayl 18- MP3- aimdnaSWl anThnepfn@yﬁJ)orwrdmthamld@ a
hydrOChIOrlﬁﬁgr%ZQH%H%%%m%{hygig é%%ﬂ?Otrl %E% %9%1%%) ?ureB min,were

N, N- di net hy was iFTed roomterrpera for'30°mn. A

sol uti ono otoll1antad- 2andetbytenopaneP-t1 ife mpe itdtNeNcdhnpetuhyl foroangde (1
m.) was added to._the m xt The whol e_was stirred at- roomtepperature for

15 h . \atér %tﬁdaéas¥6ffhe“Hﬁ&ﬁﬁﬁﬁt&ﬁ& VR&Sr B8GFYahtt Wage xRt ed with
ethyl acetatecohBenekdas €ol gyes was vasRedcsiieresS| (185Y i t As

colorless prisms. MS 533 (MH"). mp 173-174°C.
[0786]

15 Example 75
N- (2-Hydroxy-2-methylpropyl)-2-[2-(7-methoxy-5-{ [6-
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-y1l)-4,5-dihydro-
1,3-thiazol-5-yl]lacetamide

[0787]
HMe_ Me
\
Me. P N N 0
7N H
Me/O
20
[0788]

A solution of N—(2—hydroxy—2—methylpropyl)—2—[2—(7—
methoxy-5-{ [6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-
yl)-4,5-dihydro-1,3-thiazol-5-yl]acetamide (420 mg) in

25 methanol (182 mL) was resolved by preparative supercritical
fluid chromatography (SFC), using CHIRALCEL OJ-H (LAOOl) (2 cm
i.d. x 25 cm, Daicel Chemical Industries, Ltd.) and
supercritical CO,/methanol (65/35) as the mobile phase with the
flow rate of 50 mL/min at 10 MPa and 35°C. The fractions

30 containing a single enantiomer, eluted at a retention time of

10.4 min, were collected and concentrated to give the title
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sat urat ed aqueous sodi um hydrogen carbonate solution and brine, dried
(MgSO, }) , filtered, and concentrated in vacuo. The residue was purified by
silica gelocbewmsdregr aphy (ethyl acetate: nethanol = 10@c@spmodbs7s2s vol ume
ratio) to |ve coloréﬁgs crystal The %Hy taI were recrystallized from

acet one- he QWEOPBdgl A 133 1 £50 Fﬁ CEESF24S EBFSrl ess

prisms. M $eed3dstMitided fMPor Uk2iHa- Hé%@%@ teXaiRkethd Nitle compound

(2- Hydr oxy- 2- nethylpropyl) -2- [2- (7-methoxy-5-{ [6 (et hyl sul f onyl)
pyri di n- 3- {Lp7oxg) } a$ o helol e s yhijisms . HSHiSHBdrdH 1. @ t hl HZ614°6-y ]

acet am de [ é@? [0785] A sol ution of N- (2- hydroxy- 2- et hyl propyl ) -2- [2-
(7- nethoxy - (nmethylsul fonyl) pyridin-3-yl] oxy }-IHindol-2- yl)
-4, 5- dlhyﬁxample376hiazol 5-yl] acetam de (420 ng) in nmethanol (182 nl)

was resol ved b re ercritic | ui d ra SFQ) , . usi ng
CHl RAL CEL SICH %g a5 di "5 &)n e li el %d{ér%‘éﬁ‘ﬁggﬁgﬁgﬁggaﬁ%i’% %m
supercri ti gal oggﬂm:imwi 160135, e itheireehi, I3etama§@1%L91}Q@e{éx@Mé ate
of 50 nL/nln at 10 MPa and 35C. The fractions containing a single
enantioner [9éPlled at a retention tine of 8.8 nin, were collected and
concentrated to give the title compound (210 ng) as white crystals. The
crystals were recrystallized from acetong-hexane to give the title conmpound
(165 ngy) as colorless,prisnms. M5 533 (Nﬁﬁ ) . np 173-174C. [0786] Exanple

75 N- ( 2- Hydr ox@é?h@f&gu« W 77 et hoxy- 5-{ [ 6-
Me oy N N o
o "
Me
10 [0791]

A mixture of [2-(7-methoxy-5-{[6-(methylsulfonyl)pyridin-
3-yl]oxy}-1H-indol-2-yl)-4,5-dihydro-1, 3-thiazol-5-yljacetic
acid (200 mg), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (120 mg), l-hydroxybenzotriazole (90 mg) and

15 N,N-dimethylformamide (3 mL) was stirred at room temperature
for 30 min, and then cyclopropylamine (50 mg) was added to the
mixture. The whole was stirred at room temperature for 15 h.
Water was added to the mixture and the resultant was extracted
with ethyl acetate. The organic layer was washed successively

20 with saturated aqueous sodium hydrogen carbonate solution and
brine, dried {(MgSQ4), filtered, and concentrated in vacuo. The
residual crystals were washed with ethyl acetate-hexane and
collected by filtration to give pale yellow crystals. The
crystals were recrystallized from acetone-methanol to give the

25‘title compound (150 mg, 68%) as colorless prisms. MS 501 (MH").
mp 248-249°C.
[0792]
Example 77
N-Ethyl-2-[2-(7-methoxy-5-{ [6~ (methylsulfonyl)pyridin-3-

30 yl]oxy}—lH—indol—Z—yl)—4,5—dihydro—l,3—thiazol—5—yl]acetamide
[0793]
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(et hyl sul fonyl) pyridin-3-yl] oxy }-IHindol-2-yl) -4 ,5-di hydro- 1

, 3-thiazol -5-yl] acetam de [0787] [0788] A solution of N

(2- hydr oxyodostepropyl) -2- [2- (7- methoxy-5-{ [6- eeRLpyloswiteny!)

pyridin-3-yl] oxy }-IHindol-2- yl) -4, 5-dihydro-1, 3-thiazol-5-yl]

acetam de (420 ng) in nmethanol (182 nL) was resolved by preparative

supercritical fluid chronatography (SHDH Uﬁ?ng CH RALCEL QJ-H (LACA) (2
I

cmi.d. 25 cn1 4 and supercriti cal
C02/ net hanol Bﬂ) as
10 MPa and e fra

ha e\Mtr1the flowrate of 50 nmL/mn at
i s ddntaining a single enantioner, eluted at a
retention timg o 10. -4 a'n were coll ected and concentrated to gi ve the
titl econmpound (203 ng)Mas white crystals. The crystals were recrystallized
fron1acetoq§ ggxane to give the title conmpound (157 ng) as colorl ess
prisns. M np 173-174C. [0789] Exanple 76 N Cyclopropyl-2- [2-

(7- met hoxy- 5-{ [ﬁ miﬁéu?¥|§ﬂ|f@nyigméﬁﬁd 53 6%'h%%ﬁk;%hﬁf8g917$y¥laln
5-di hydro-1, 3-thiazol-5-y acetan1g®vi 790] m xture

(7- met hoxyBSY{l p@y}(ﬂa@thw@ Zaonyl )4 Jdmﬂr%ﬂyIq-tbxyzplrélryhh@ceizlgl) -4,

5-di hydr z 5-yl tic, -ac
(3-di¥et%yﬁanlnggpgp§ ; c%r ¢ fn%d §wig$%§ﬁgbrl Op{fggagg%rSOdllmlde
1 hydroxybhyﬂmbchazn&ee(9D2®mmgxuuﬂ*hyﬁnbxyﬂdnﬂokanﬁaaﬂde 66 ngg) ams stirred

t t f 30 mn, t.hen cycl.opropyl am ne (50 was added
PR R 8 A Wl Il R g et R S

for 30 min, and then ethylamine (2M solution in

tetrahydrofuran, 0.43 mL) was added to the mixture. The whole

10 was stirred at room temperature for 15 h. Water was added to
the mixture and thé resultant was extracted with ethyl acetafe.
The organic layer was washed successively with saturated
aqueous sodium hydrogen carbonate solution and brine, dried
(MgSO4), filtered, and concentrated in vacuo. The residual

15 crystals were washed with ethyl acetate-hexane and collected
by filtration to give pale yellow crystals. The crystals were
recrystallized from acetone-methanol to give the title
compound (130 mg, 62%) as colorless prisms. MS 489 (MH'). mp
236-237°C.

20 [0795]
Example 78
- (2-Methoxyethyl)-2-[2~-(7-methoxy-5-{[6-
(methylsulfonyl)pyridin-3-ylloxy}-1H-indol-2-yl) -4, 5-dihydro-
1,3-thiazol-5-yl]acetamide

25 [0796]
N M
I X O \ Sj/\r( \/\O/ e
4 .
Me. z N N ©
& 5 H
Me”
[0797]
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Water was added to the m xture and the resultant was extracted wth ethyl
acetate. The organic | ayer was washed successively wth saturated aqueous

sodi um hygpoa@msgtbonat e sol ution and brine, dried (Ngi;blﬂJpzd‘ob/bgﬁfsed and
concentrated in vacuo. The residual crystals were washed with ethy

acet at e- hexane aRd™M&StEEt 84 by~ f 1 TR GBH 10 bﬁv@eﬁéwyé%|fpawlépy§f—§#§-
The cryst ala&amro%y éeqw%abme ﬂr@r@ﬁ&ﬁ{mmetmlaz;&-@w@ %BE%t‘ibt Bg

conmpound . (15 as col orfess prisns. M 501
[0792] Exa@ylisl 71B0R- Elghyl 12et{121 @-74Mim@hﬂ-a{ml[@pqqmlhybgbbﬂamytwe

pyri di n- 3- ) I,h t hi

acet am de [%J?]ﬁi | %}?&IF A’?%@Qtrﬁ o;l‘ kf%d??)gybrfé/e?d‘{]oq:rlago{le é%%?nggﬁyl Sul fonyl)
pyri di n- 53mdtho&>y¢khhzﬂﬂammdel {JZSQII)lg} 4and bdan@ﬂhyl&drhiaﬁﬂdle %5yh}l) acetic
acid (200 .- et 3-di net hyl am nopr o car bodi i m de

hydr ochl orlr‘%é (51526”: )at EO%VdF%‘R 2t i Jé)?y(%o feantas added to

N, N-di met hfeoraauge G3drchewaesstikkhedywak é&@%&%@ﬁeﬁﬁEHrétBQI 88k fe
and then ethylamne (2M solution in tetrahydrofuran, 0.43 nl) was added to

t he ni xt ur &heTiogoanéle LAESTsYRE reaskad rommastipalat wi&hf satuBahed Water was

added to thenllotkuce and Lhe-sesk! Lantovas, exinacked wid i ery! gacehat e

The or gani ayer was was ccessive at ed "aquebus sodi um
hydr ogenocaMgsdal ¢ S0] térexh, aardi hrdmntdlalted N84 )o. f The eremb,dmduas

cet at o- helsTd LR B3I FaCten By FTIRT SF ARy (T S PerFGi BFLerapd.
The crystal=s 108:® £ecpBsbal bzede f Fom Aceationgvetarol o ogi veykheisitl e

The crystals were recrystallized frombacetone—méthanol to give

the title compound (200 mg, 59%) as pale yellow priéms. MS 519

15 (MH"). mp 175-176°C.

[0798]

Example 79

2-[2-(7-Methoxy-5-{ [6-(methylsulfonyl)pyridin-3-yl]oxy}-1H-

~indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl1]-N,N-

20 dimethylacetamide

[0799]
Me
R O A S:IZA\H’N\Me
Me. L2 N N ©
77\ H
Me/O
[0800]

A mixture of [2-(7-methoxy-5-{[6-(methylsulfonyl)pyridin-
25 3—yl]oxy}—1H—indol—2—yl)—4,5—dihydro—1,3—thiazol—5—yl]acetic
acid (500 mg), 1—ethyl—3-(3—dimethylaminopropyl)carbodiimide
hydrochloride (330 mg), l-hydroxybenzotriazole (230 mg),
dimethylamine (2M solution in tetrahydrofuran, 1.1 mL) and
N,N-dimethylformamide (10 mL) was stirred at room temperature
30 for 15 h. Water was added to the mixture and the resultant was

extracted with ethyl acetate. The organic layer was washed
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conpound (130 ny, 62% as colorless prisns. M5 489 (MH). np 236-237C.
[0795] Exanple 78 N- (2- Met hoxyethyl) -2- [2- (7-nethoxy-5-{ [6-
(et hyl suhboowrs@yri di n-3-yl] oxy}-1Hindol-2-yl) -4, pc@jypy@snsieds
,3-thiazol-5-yl] acetam de [0796] [0797]A m xture o f [2- (7-nmethoxy-5-{
[6- (met hySYGLESAYIFLBy Vi ER nsaBiiated ,3Auqous sesiup pvyirogenscarhgasee| |
3-thiazol - e ) ( th di et MqTelely
carbodiim %gwﬁ%éregc%flgr?giege'( S@Plnégg Mg1é04$ r%gg?r:é%t r%lgg '%%ll@éﬂ F}QP
met hoxyet hyhawereo( 10mengc)e%mbuel\lm-sd|pmhiybﬂobmmbecéSgel| L) was st| r red a
t roomte rat for r_wes ded ;t_0 and
resultantn%gs géﬁggc?gay P?Qh%&hY?aace gF afﬁb orggﬁ gnk %%%d
successi yelrg two) htsativat sl @gpeousy &a@;ml@ydrmgencﬁ%b@ngt@eml ution and
brine, dried filtered, and concentrated in vacuo. _ The residue

was pur|f|é&cgwgtéﬂﬂﬁéﬁag%¥°%kﬁ?ﬁﬁﬂ%ﬁy@ﬁﬂ?@n6%tﬁ?lgégétépé thelfanol = 100: 0

t 0 95:5, vehBEBnAAYBOY) hgO G¥E aos'ilpﬁ‘a])éelyle@ﬂ’o%r %ﬁr'[l%}n% MBe485Y$liatS, ‘Mij’e
recrystallized from acet one- net hanol o0°give the title conpound (20

59% a s palbé-¢érfow prisns. M S 519 (NH +) . mp 175-176 0OC . [0798]
Exanmple 7 §UE¥ (7- Met hoxy-5-{ [6- (nmethylsulfonyl) pyridin-3-yl]
oxy} -1 Hi ndal yl) -4, 5-dihydro-1, 3-thiazol-5-yl] -N, Ndi nethyl acetam de
[0799] [©8@Rkmple 80

N-[(2S)-2-Hydroxypropyl]-2-[2~-(7-methoxy-5-{ [6-
(methylsulfonyl)pyridin-3-yl]oxy}=-1H=-indol-2-yl)-4,5-dihydro-
1,3-thiazol-5-yl]acetamide

[0802]
Me. » N N o
N H
Me/O
15
[0803]

A mixture of [2-(7-methoxy-5-{[6-(methylsulfonyl)pyridin-
3-yl]oxy}-1H~indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl]acetic
acid (300 mg), l—ethyl—3—(3—dimethylaminopropyl)carbodiimide

20 hydrochloride (190 mqg), 14hydroxybenzotriazole (130 mg), (28)-
l-aminopropan-2-o0l (100 mg) and N,N-dimethylformamide (5 mL)
was stirred at room temperature for 40 h. Water was added to
the mixture and the resultant was extracted with ethyl acetate.
The organic layer was washed successively with saturated

25 aqueous sodium hydrogen carbonate solution and brine, dried
(MgSQ4), filtered, and concentrated in vacuo. The residue was
washed with ethyl acetate-diethyl ether to give pale yellow
crystals. The crystals were recrystallized from acetone-
methanol to give the title compound (230 mg, 68%) as colorless

3 prisms. MS 519 (MH'). mp 185-186°C. |

| [0804]
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A m xture

oxy}-Il Hindol-2-yl) -4, 5-dihydro-I, 3-thiazol-5-yl] acetic acid (500 ng)
| - et hyl - 3wo(809i28@8 Ny | am nopropyl ) carbodiim de hydrochlpefiseifed/e392910) .

of [2- (7-methoxy-5-{ [6- (nethylsulfonyl) pyridin- 3-yl]

1- hydr oxybenzotriazole (230 ng) , dinethylamne (2M solution in

tet rahydr of##BR1®183 m) and N, N-di net hyl for manmi de (10 nl) was stirred at

resul t ant

r oom t enperalype) LorpdaBop - 26 2(0tlatl dng e gxt Ure and the
maéqexgract%d aﬁ¥%r%$%51 acet at e. Thg g&gaé?? | ayer was
washedsuccdasitglgunf onhy $hp vr &d - Sauildousy lsddi-umdeydRogén -4 abbdhayéro-

sol ution aqg3Q%h9520?;g§9%§§@g¥%%idefiItered, and concentrated in vacuo.
The resi dué’was puri d Si

met hanol 5=[08050 to 95:5, volune ratio) to give pale yellow crystals. The

ie i ca gel chromatography (ethyl acetate:

crystals were recrystallized from acetone-nethanol to give the title

conpound (370 ng, 699 as pale yellow prisng, M5 489 (MH+) . np 20b-207C.
[0801] Exanple 80 N- E(zs)-z-wdroxyprpq;}u] 3.

(et hyl sul fonyl) { -20)l) -4, 5-dihydro- 1
, 3-thi azol-%—lﬁyl] lacgt a 0803] A mixture of [2- (7-methoxy-5-{
[6- (methyl sursenNy) pyrid nN 3-WT oxy}-1Hindol-2-yl) -4, 5-dihydro-1I,

3-thi azol - 5-ybf Gaceti c aghd

carbodiim

[ 2- (7- met hoxy-5-{ [6-

de hydrochIdWFae (190 nmg) , 1-hydroxybenzotriazole (130 ng) ,

(2S) - I-an%@gﬁhypan-Z-ol (100 ng) and N, N-di net hyl formam de (5 m) was

stirred at

10

15

20

25

tenperature for 40 h . Water was added to the m xture and
the resultant was gxkfaed esie W A-h( eiddHh AGLIA g 6- (methylsulfonyl)pyridin-

3-ylloxy}-1H-indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl]acetic
acid (300 mg), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (190 mg), l-hydroxybenzotriazole (130 mg), (2R)-
l-aminopropan-2-ol (100 mg) and N,N-dimethylformamide (5 mL)

was stirred at room temperature for 15 h. Water was added to

the mixture and the resultant was extracted with ethyl acetate.

The organic layer was washed successively with saturated
aqueoué sodium hydrogen carbonate solution and brine, dried
{MgS0Q4), filtered, and concentrated in vacuo. The residue was
washed with ethyl acetate-diethyl ether to give pale yellow
crystals. The crystals were recrystallized from acetone- |
methanol to give the title compound (220 mg, 65%) as colorless
prisms. MS 519 (MH"). mp 185-186°C.

[0807]

Example 82

7-Methoxy-5-{ [6- (methylsulfonyl)pyridin-3-yl]oxy}-2-{5-[2-
(morpholin-4-yl)-2-oxoethyl] -4, 5~dihydro-1,3-thiazol-2-yl}-1H~-
indole

[0808]
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The organic | ayer was washed successively with saturated agueous sodi um
hydr ogen carbonate solution and brine, dried (MgSO ) , filtered, and
concent r agedodohNgguU0. The resi due was washed wi th et hylpcagei@bgsdret hyl
ether to give pale yellow crystals. The crystals were recrystallized from
acet onenet hanol to give the title conpound.(230 ng, 68% as colorless
prisnms. M5 519 (M+). np 185-186 0C . [0804]&Exanple 81 N- [ (2R)

- 2- Hydr oxypr opyl ] - t \[,61 (et hyl sul fonyl) pyridin-3-yl]
oxy)} -IH-ingﬁl-Z-IyI) - ) m&thi azol -5-yl] acetam de [0805]
[0806] A m Tir =" ol [ 2- - hoxy=5-{ [6- (nethylsulfonyl) pyridin- 3-yl]
oxy} -1 Hindol {f?‘ojl) -4, xdihydro-1, 3-thiazol-5-yl] acetic acid (300 ng)
| - et hyl -3- (3-di net hyl ¥& nopropyl ) carbodiimn de hydrochl oride (190 ng) |,
1- hydr oxybenzaotriazole (130 nmg) , (2R)- |-am nopropan-2-ol (100 ny) and
N, N- di rrethy[lof8<9r9r}am de (5 nm.) was stirred at roomtenperature for, 6 15 h .
Vater was added hoptheypd xbar g2 apilidie, &850 LG (‘ﬁ@%_h?’i%h@%ﬁ?l%&?i&im !
acetate. The organic | ayer was washed successively w fh saturated aqueous
sodi um hydriogad cgar bdHat edgbt 2t y b b dirtivieodriSedt hiegsSO-p-yiL 1 seetllc and
concentr at 1N u The_ i due was, . s t hyl - di et hyl
et her to?gi%\()%édpa(?égﬁyggf bwfcér§§¥grg h%ﬂ?%?c?&‘ia sltnt5 ﬁfglﬂ&éégégggﬁﬁrﬁé éf rom
acet onemet hgaalochtogide {B20tmd) £ Tampinond/He220dtm] az63% (asocaypyl ess

prisms. NBH%%%h%W?E% Klgg %gF_gg c&,&£§¥%@tﬁ?¥¥g¥ﬁgmﬁ%e (10 mL) was

stirred at room temperature for 3 days. Water was added to the

mixture and the resultant was extracted with ethyl acetate.
10 The organic layer was washed successively with saturated
aqueous sodium hydrogen carbonate solution and brine, dried
(MgS0O4), filtered, and concentrated in vacuo. The residue was
purified by silica gel chromatography (ethyl acetate:methanél
= 100:0 to 95:5, volume ratio) to give pale yellow crystals.
15 The crystals were recrystallized from acetone-hexane and then
recrystallized from acetone-methanol to give the title
compound (250 mg, 43%) as colorless prisms. MS 531 (MH"). mp
148-149°C.
[0810]
20 Example 83
Ethyl {2-[7-(2-methoxy-1l-methylethoxy)-5-{[6-
(methylsulfonyl)pyridin-3-yl]oxy}~1H-indol-2-yl}-4,5-dihydro-
1,3-thiazol-5-yllacetate
- [osii]
m © N S]ﬁcoza
Me~ s W7 )

/7 \\
00
MeO/\\[/O
Me

[0812]

25

A mixture of 7-(2-methoxy-l-methylethoxy)-5-{[6-
(methylsulfonyl)pyridin-3-ylloxy}-1H-indole-2-carboxamide
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7- Met hoxy-5-{ [6- (methylsulf onyl) pyridin-3-yl] oxy}-2-{ 5- [2-
(norpholin-4-yl) -2-oxoethyl] -4, 5-dihydro-1, 3-thiazol-2-yl} -I1H ndole

0808] [ 0 {12~ (7-methoxy-5-{ [6- (reth di n-
591 xS BERNT) L S dihydront . 5-thi asol - yh’??%%@?’?‘*c*éf.yzi'(égo

mg) , |-etHyl-28-9)3- @aweﬁﬁynaﬁireﬁgemwwglfiﬂtgymamﬁ<metm?bwd@hﬁgrade 1830
, 1-hyd b tri | , hol 190
NN i met POV oF RRnERE 20 ) " Gugs "6T1 A+ Ba APCr BHACEERpE? ALLTE- U2 Sy

Wat er was addedoho.th@heﬁneamdneﬂwiﬁIdiss@&ubﬁamh wasyexacaciesd awd htret hyl

acetate. The._or anic | ayer s, wash cessively with s turate aqueous
sodlun1hde8é8ﬁ C8r BBRaPaSSBF ut P %ﬁ &ﬁﬂé@ @@Eséﬁ?rthP and

concentr at gdthplvaedeatdhe rﬁﬁé(@#ﬁyﬂaic@@étél§619¥1§h|wg§-éﬁ%centrated
chromat ography (ethyl acetate: nethanol = 100:0 to 95:5, volunme ratio) to

gi ve pale }@IVé@ﬁ@rys@am%thm%<%@9§ﬁaﬂ§sw@W@rr§@hyétarbpiéaoﬁtﬁnfo 87 q),
acet one- he r tad |l I e the
title conpggggu?ggBBﬁgghagxaYgsé%6#or éiggg??33§ﬂ%%§q§§ %9.9%%
148-149C. [B81QkdExanpbec &EbrEGWknleubaeﬁ:Zalﬂ‘@bhoaymbsﬁIBéfé’J eirlftDW')erﬁ { [6-

i myol CORVERRELLELI A b O e R e Uit g y£ Dol BY Ufich g

(2- met hoxychroRbbybebppyy)etBy{ ddet{tmttad-sid Lonyb) pyr 3din- 3oYhhe OXy
}-1 Hindol e-2- carboxanlde(l 28 ) Lawesson' s rea ent (1 38 g ) and

t et r ahydr of@faf) ( E009AVX Fhewsitts rempasindzddc26om, 2 7h%) FheanPkPlite was
Concentrat%ﬁorphous solid. MS 548 (MH").

'"H NMR (DMSO-d¢) & 1.20 (3H, d, J = 7.20 Hz), 1.25 (34, d, J =
6.44 Hz), 2.59-2.73 (1H, m), 2.80-2.97 (1H, m), 3.24 (3H, s),
15 3.32 (3H, s), 3.43-3.68 (2H, m), 4.10 (2H, g, J = 6.94 Hz),
4.19-4.48 (3H, m), 4.62-4.78 (1H, m), 6.77 (1H, d, J = 1.89
Hz), 6.85 (1H, d, J = 1.89 Hz), 7.02 (1H, d, J = 1.51 Hz),
7.47 (1H, dd, J = 8.90, 2.84 Hz), 8.00 (1H, 4, J = 8.71 Hz),
8.53 (1H, d, J = 2.65 Hz), 11.71 (1lH, s).
20 [0813]
Example 84
2-{2-[7-(2-Methoxy-l-methylethoxy)-5-{[6-
(methylsulfonyl)pyridin—3—yl]oxy}—lH—indol—Z—yl]—4,5—dihydro—
1,3-thiazol-5~yl}ethanol

25 [0814]
N 0 ) s OH
S8 N N N
oo
MeO ©
Me
[0815]

To a mixture of ethyl {2-[7-(2-methoxy-l-methylethoxy)-5-
{[6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-yl]-4,5-
30 dihydro-1,3-thiazol-5-yl}acetate (660 mg), tetrahydrofuran (30
mL) and methanol (5 mL) was added lithium borohydride (130 mg)

at 0°C. The whole was stirred at room temperature for 5 h.
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in vacuo. The residue was dissolved in ethyl acetate and the sol ution was
passed through a basic silica gel short colum (ethyl acetate) . The ethyl

acet ate sQbubéPinsgyds concentrated in vacuo. A m xture obcihp2008847dae, et hyl
2- butynoat e &0.87 g %@@ tributyl phosphi ne ( and tetrahydrofuran (50

(0.63
inL) was st@rfédva edfbP 8eE MRt §o% gtlﬁfﬁélﬁﬁei”és grEreReRd

concentr at %chne‘!ﬁgyoaca_{@tées'ﬂ}ée MR RN tLB;y@Q Qaé! \%éh&@ Weth brine,
chromat ogr aphy (et acetate rhexane = 1: :1, volune ratio) t o give

the title @éﬁrﬁdurﬁugﬁ@_zx 26 fg Ltersem, @@daCQn@ﬂntame@hmsvwmd ThieS 548 (M)

)| 2 50 580 Pr e SeFor bR G et Sebpatanragd) Eangg (547G

3 43 3. 68. @2Hrane)hexd4nd0=(2H 1o ,1:0,= dbﬂh&esztlé 1904g48e(§kﬂenYéllow
4.62-4.78 (I H, : J 1 89 Hz)

7.02 (IH rYSEQTLél 5 hﬁaﬁfﬁfﬂﬂkf (ee a&crystagl%eézf%%ﬂr%hyla wt(%%
J 8.71 HakxaBe B3 itk the Jefc e - cépdigld (38 mg716QbH a8 iale[Q@ﬂﬁo&
Exanple 84 2- {2- [7- (2- thhoxy-l-nethylethoxy) -5-

(met hyl sul boaginppy¥s dbee 3(yH]) .oxp L3BHLBAYD! - 2-yI ] -4 5 di hydro- 1

, 3- thlazol[%gxggethanol [0814] [0815] T o a mxture o f ethyl {2- [7-
(2-nethoxy-|-ne hyl et hoxy) -5- { [6- (nmethylsulfonyl) pyridin-3-yl]
oxy}- | HzondabmPiygl 85-4, 5- di hydro-1, 3-thiazol-5-yl} acetate (660 ng) ;

t et rahydr of ur and, et ) added lithi um borohydri de
(130 ngy) at L‘logg § By et v%&%tq%ﬂ‘?tr@d(y \cﬁ%terrper ature for 5 h .Water
was added t Qeth?l@h)ﬁf@lﬂiy‘l Biir 1 diten 13 X Ul Wag HeX heaet-edy1] -4, 5-dihydro-
1,3-thiazol-5-yllacetic acid
[0817]

S CO,H
N\
N

// \\

15 Me
[0818]
A mixture of ethyl {2-[7-(2-methoxy-l-methylethoxy)-5-
{[6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-y1}-4,5-
dihydro-1,3-thiazol-5-yl}lacetate (580 mg), tetrahydrofuran (3
20 mL), ethanol (3 mL) and 1M aqueous sodium hydroxide solution
(3 mL) was stirred at room temperature for 4 h. Water and 1M
hydrochloric acid (3 mL) were added to the mixture and the
mixture was extracted with ethyl acetate. The organic layer
was washed with brine, dried (MgS0Q,), filtered, and
25 concentrated in vacuo to give the title compound (510 mg, 93%)
. as a brown amorphous solid. MS 520 (MHY) .
'H NMR (DMSO-dg) & 1.25 (3H, d, J = 6.44 Hz), 2.53-2.88 (2H, m),
3.24 (3H, s), 3.30 (3H, s), 3.45—3.68—(2H, m), 4.17-4.50 (3H,
m), 4.62-4.78 (1H, m), 6.77 (1H, d, J§ = 1.89 Hz), 6.85 (1lH, d,
30 J=2.27 Hz), 7.02 (1H, d, J = 1.89 Hz), 7.47 (1H, dd, J =
8.71, 2.65 Hz), 8.00 (1H, d, J = 8.71 Hz), 8.53 (1H, d, J =
2.65 Hz), 11.72 (1H, d, J = 1.51 Hz), 12.42 (1lH, brs).

256



with ethyl acetate. The organic | ayer was washed with brine, dried (MySO ),
filtered, and concentrated in vacuo. The residue was purified by silica gel
chr omat ogkapRbyw/hegByl 5 . acetate: hexane = 1:1 to 1:0, p¢@lypsiRei&kiP) to
give pale yellow crystals. The crystals were recrystallized from et hyl

acet at ehexaé 19 give the title conpound (380 ng, 62% as pale yellow
prisns. MSE@%@p(lM‘%B . np 138-139C. [0816] o Exanple 85 {2- [7-

(2- Met hoxy- I - met hyl et hoxy)-5-{ [6- (nethylsulfonyl) pyridin-3-yl] oxy}

- | Hi ndol - 2P} [7-42-Bethoyyr b=magthBletiexrol=H-{l6-}acetic acid [0817 ] A

m xture of et 5 - - et hoxy- | + /|.ef 55 A6 =4 _
(nethylsul#gﬁgﬁ&léé%Fég%%gg%fﬁé%§y¥-¥¥ﬂ$%g%H$§ﬁ§%¥h-5,g}ﬁd?h§d9%b¥?ro

3-thiazob- 8- p-tadetal e5{pBadceanidet rahydrofuran (3 0 nt) , ethanol (3 nl)
and IMaqug%gg ?odi um hydr oxi de solution (3 nL) was stirred at room

t enper at ur Pla h . water and | M hydrochloric acid (3 nL) were added to
the m xture and e _Ool xtur e was $£X (g with ethyl acetate. The organic

| ayer was washeqd with N eEy(TE j, filtered, and 5 concentrated in
vacuo to giMPeS itl Nouna-(510 , 93% .as a brown anorphous solid.
M5 520 (M) ¢ BH NVR (D 6) d 1.25 (3H, d, J = 6.44 Hz), 2.53-2.88
(2H, m), 3.24 (:Md,o/sw3.30 (3H, s ) , 3.45-3.68 (2H, in) , 4.17-4.50 (3H,
m), 4.62-4.78 (IH mwNe 6.77 (IH d, J =1.89 Hz), 6.85 (IH d, 0J =
2.27 Hz), 70%% ﬁIH, d, J=1.89 Hz), 7.47 (IH dd, J = 8.71, 2.65 Hz),
8.00 (1H d%%°31=8.71 Hz), 8.53 (IH d, J =2.65 Hz), 11.72 (IH d , J =
1.51 Hz), 12.42 plkixbisd of 0819]7- (2-methoxy-1-methylethoxy)-5-{ [6-

10 (methylsulfonyl)pyridin-3-yljoxy}-1H-indol-2-yl]-4,5~-dihydro-
‘ 1,3-thiazol-5-yl}lacetic acid (250 mg), l-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (140 mg), 1-
hydroxybenzotriazole (100 mg) and N,N-dimethylformamide (3 mL)
was stirred at room temperature for 30 min. To the mixture was
15 added aqueous ammonium hydroxide solution (25%, 1 mL). The
whole was stirred at room temperature for 15 h. Water was
added to the mixture and the resultant was extracted with
ethyl acetate. The organic layer was washed successively with
saturated aqueous sodium hydrogen carbonate solution and brine,
20 dried (MgSQ4), filtered, and concentrated in vacuo. The
residue was purified by silica gel chromatography (ethyl
acetate:methanol = 100:0 to 95:5, volume ratio) to give pale
yellow crystals. The crystals were recrystallized from ethyl
acetate-hexane to give the title compound (150 mg, 60%) as
25 pale yellow prisms. MS 519 (MH"). mp 131-132°C.
[0822]
Example 87
2-{2-[7-(2-Methoxy-1l-methylethoxy)=-5-{[6-
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-y1]-4,5-dihydro-
30 1,3-thiazol-5-yl}-N-methylacetamide |
[0823]
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Exanple 86 2- {2- [7- (2-Methoxy-I|-nethylethoxy) -5- {[6- (nmethylsulf onyl)
pyridin-3-yl] oxy }-IHindol-2-yl] -4 ,5-dihydro- 1 ,3-thiazol-5-yl

} acet am dgol®22ks750821] A mixture of {2- [7- (2-net hoxyclrrmbyygﬁiﬁoxy)
-5-{ [6- (nethylsulf onyl) pyridin-3-yl] oxy }-IHindol-2-yl] -4

,5-di hydrol, 3-t & \ac'ﬂﬁeouHMgso my) , |-ethyl-3- (3-
dlnethylanmmgpr é (oF: i ym ge hydrochlorlde (140 ng) , 1-
hydroxybenzotﬁiaz le (100 ngy and N, N-di methyl formanide (3 nL) was stirred
at roonltenpé} G0 mn. To the m xture was added aqueous anmmoni um
hydr oxi de solutlonq%ZS 9 1 m) . The whole was stirred at roomtenperature
for 15 h . Water was a¥8ed to the mixture and the resultant was extracted
with ethyl [@8eu4ate. The organic |ayer was washed successively with
sat ur at ed aqueous sodlun1h%gro en carbonate solution _and brine, dried

e

(MySO4) , filter&d™¥hd*Eo T bt el T Mete. L TR hd Sitag8Yhas P T i ed by
silica gel %&9@&%@%@9 Y) §§£Mina§e§1$t&<y}rrqtmwol— 210904t - 8§h§>draol ume

ratio) to give elTow crystals he crystal s were recrystal I zed from
ethyl acétare-1§ R-éﬁ@ to-givecehic tacid Cotpowmd (rBthyg-360%F as pal e

{gl Léfhﬁi;ﬁﬁet?‘ﬁl?*?ﬂéﬁf‘f” byy) g%[%&&j( ]“%t%n Mty %ﬁl;%/’|r)ld§§??g mgyw} xy}

-1 H i ndol - 2yygirbxybénzbt dihydt ®- ﬂQO3m;hlazamyiaﬁldb-NydﬁbbylaﬁEﬁanIﬁ@O
[0823][082%5

), triethylamine (120 mg) and N,N-dimethylformamide (3 mL)
was stirred at room temperature for 15 h. Water was added to

10 the mixture and the resultant was extracted with ethyl acetate.
The organic layer was washed successively with saturated
aqueous sodium hydrogen carbonate solution and brine, dried
(MgSQ4), filtered, and concentrated in vacuo. The residue was
purified by silica gel chromatography (ethyl acetate:methanol

15 = 100:0 to 95:5, volume ratio) to give pale yellow crystals.
The crystals were recrystallized from ethyl acetate-hexane to
give the title compound (160 mg, 62%) as pale yellow prisms.
MS 533 (MH"). mp 107-109°C.
[0825] ‘

20 Example 88
2-[5- (Dimethoxymethyl) -4, 5-dihydro-1,3-thiazol-2-y1l]-7-(2-
methoxy-l-methylethoxy)-5-{4- (methylsulfonyl)phenoxy]-1H-

indole
[0826]
25 OMe
O .
OO~y
Me 1
~ N -
$ N N
0 ‘Me j/O
MeO
30 {0827]

To an ice-cooled and stirred solution of

triphenylphosphine oxide (0.43g) in acetonitrile (8 mL) was
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A mxture of {2- [7- (2-nethoxy-I-nethylethoxy) -5-{ [6- (methylsulfonyl)
pyridin-3-yl] oxy} -IFLindoI-Z-yI] -4, 5-dihydro- 1 ,3-thiazol-5-yl} acetic

aci d (25QVBQb09/12587@t hyl - (3 di net hyl am nopropyl ) car pegjjpsioslesrcas
hydrochl ori de ( 1- r ox benzotrlazole 100 @i nethglanlne
hydrochlorﬁééeéléélﬁﬁyoro%?F%@¢®§ Yﬁﬁﬁd§ndON1ﬁ- ﬁetﬁ?ﬁf Reérani de

(3 m) was stirred,a QQQP}é&@@%U%%f Pl e VAL Oy ded, 1o Lhe
5 fhy? ace ate

m xture ang&t he resu%t ant was extract e organi c
| ayer. was Was hedOéum@ssoﬁeNy[% tbersaatllmdxf@dlyéquéo@sdsmerthnxhydopgbh—7—

carbonate §9Iﬂggggxang R ggleq_g O4%@t% lsu&%dgaiggﬁgogggﬂ {ﬁled in

vacuo. The ‘resi ica gel dhoma

acet at e: 5nﬁhhameL2—c366oﬁade@5 @:&yqjummdrahu@hnh@ogevqopabe we) | Oonv
crystals. The crystals were recrystalllzed fromet hyl acetate-hexane to

gi ve the tRFPECBORHHLAC (P 1BD) nyAfd2Rr) sidrpang el fl&y,vfm sifs mim, StHe3 (MH+) .

mp 107- 109§éaEQ§3§]m§¥@ﬁPéew§§ ﬁ%r&f%ldﬂ@d”%%%%éﬁﬂeéﬂﬁ L zfetardi Bygro-1,
3-thiazol-2-yl] -7- (2- methoxy-1-nethylethoxy) -5- [4- (nethylsulfonyl)

phenoxy] - IEHPﬁG@EeS‘P 828 hy G Ter rpniace- @@éluédoamdagtdu thedosgini¢on of

trlphenylpﬁggngQgso%égﬁ %waég)?#%hf%rﬁkggbtr %Oﬁﬁ n}g @@Eggdedéirlf

| uor onet han onrc ride ( e’ nlx ure was irred at
40C f or :80conhnentobhteded They mzwEdddinti preoipitasel wis onermdvdd -by 2-

(benyl sl Lanyl), 23, 320 retboniprapul) 17 (Zrethongl eyl el -
t hi oani sol ¢i(0r098 #hd WasRLRIONIdFd |@rlen¥irhtedARhEr tBbI FEENGuAt w49C for
30 min, thgurlfled by basic silica gel chromatography (ethyl
acetate:hexane = 25:75 to 35:65, volume ratio) and then by
15 silica gel chromatography (ethyl acetate:hexane = 25:75 ﬁo
80:20) to give a colorless oil, which was crystallized from
diethyl ether-hexane to give the title compound (21 mg, 10%)
as colorless crystals. MS 535 (MH"). mp 109-112°C.
[0828]
20 Example 89
Ethyl {2-[6-fluoro-7-(2-methoxyethoxy)-5-{[6-
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-yl1l]-4,5-dihydro-
1,3-thiazol-5-yllacetate
- [0829]

25 o ) oo
Me_n = N
N~ F N N

[0830] _

30 To a stirred solution of 6-fluoro-7-(2-methoxyethoxy)-5-
{ [6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-indole-2-
carbothioamide (0.58 g), ethyl 2—butynoate (0.31 m1),
tetrahydrofuran (10 mL) and toluene (15 mL) was added
tributylphosphine {(0.40 mL) at room temperature under argon

35 atmosphere. After stirring at 40°C for 3 h, the reaction
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reaction mxture was partitioned between ethyl acetate and aqueous sodi um
hydr ogen carbonate sol ution, and the organic | ayer was washed with brine,

dried (Ma9E me9/ihkdBered, and concentrated. The resul tingcRiesioPoiaiLe was
removed by filtration and washed with et‘é%d_:1 cet atg hexane. The conbi ned
t

filtrate afd*hiShi HES GRRESRbRRERT &P ¥ TRYE Rad - pUFifielap y
basic sili @@rﬁ@flleehbgr@wgé@p?al(@ﬁmzha@@aﬁa?gr@ RO aTe?atéonkRade’ 65,

vol une ratio) and then y silica gel chromatography (ethyl acetate :hexane
= 25: 75 t0380:620F°t 608; Ve *aOé@merr@%sobuno g i hgad idlgsEamppzad f(Fah

di et hyl et 109 | orl
drethyl Ui bessnect o ghve bbeyhy Lo comound (g 10 o s col orl ess
{2-[6-fl wor'B- ﬁMR((ZcmreLhosyetbexy)aH 5t{ 6= 1retdwl,sd.f72oneH), gyriodi=ng32yl ]

StV ed softitror- 67 631 U8t o 32 o1 Mot Hoky et oy S0 2fo 1o 418 13k, 10 @

(met hyl sul fqonyrl > PYIZHQW 8 2/11}404<e/} (5H Hm)i hdoles 3:1—1 car, bgt hi pam de)(0.58 g
) , ethyl 2-butynoate ( m.) , tetra ydrofuran (10 m_) and tol uene (15

nm) was added’t (iLBut $t pﬁospﬁtﬁeﬁ%br 40- 1) (b dsomdt enger’at & é HAder 7aPgon
atrmsphere ftar stirkiRg 4 f 3 t he,reagtion r S
concent r at e&lﬁt oagl ?e a%l Pgﬁ?gbr?\ixﬁg%sp,}l'mﬁqfeﬁ vvag EUEH gbbéysﬁ%ﬁ?abﬁz :
chr omat ogrdpwlqet hyl acetate :hexane = 35:65 to 100: 0, volune ratio) to -
give the t gorTBgund (525 nmg, 72% as a pale yellowoil. M 552 (MH).
1H NVR ( CDL(::IX 1728 (3H, t , J =7.2 Hz), 2.72°(2H, d, J = 7.2 Hz), 3.20
(3H, s) 325929?9|8L—F$ua>ro—3= (5~r8e BZox Pt hory),- HA (4& - 2H,

(methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-yl]-4,5-dihydro-
1,3-thiazol-5-yl}ethanol

15 [0832]
(o)
X S OH
87 NT F N N
i H
0 /J/O
20 MeO
[0833]

To an ice-cooled and stirred solution of ethyl {2-[6-
fluoro-7- (2-methoxyethoxy)-5-{ [6- (methylsulfonyl)pyridin-3-
yl]oxy}—lHeindol—Z—yl]-4,5¥dihydro—l,3—thiazol—5+yl}acetate

25 (200 mg) in tetrahydrofuran (8 mL)-methanol (6 mL) was added
lithium borohydride (40 mg), and the mixture was stirred at
room temperature for 2.5 h, followed by an addition of lithium
borohydride (40 mg). After the mixture was stirred at room
temperature for 2 h, lithium borohydride (40 mg) was further .

30 added theretof After stirring at room temperature for 2 h, the
reaction mixture was partitioned between ethyl acetate and
aqueous citric acid solution. The organic layer was washed
with brine, dried (MgSO,), filtered, and concentrated. The
residue was purified by silica gel chromatography (ethyl

35 acetate:hexane = 60:40 to 100:0, volume ratio) to give
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IH, d, J =21H), 7.17 (IH d

q, J = 7.2Hz), 4.24-4.48 (5H, m), 6.83
= 8.7 Hz), 7.99 (IH, d, J = 8.7 He),
[

, J 6.6 Hz), 7.31 (IH, dd, J =2.7, 8.7

8. 45 (I Hw@ 2000h25873- 7 Hz), 10.69 (I H brs) [0831] ExanplperP2080/0s25

[ 6- Fl uoro-7- (2-nmethoxyethoxy) -5-{ [6- (nmethylsulfonyl) pyridin-3-yl] oxy

}-1 Hi ndol 2Lprfess cEYaFaydr ovhiCh 3T LT HALEE§8N6FON0832] [0833] To

an ice-cooleqd apdasbirhred-soh it | 0R Of t &Ikl adLtd Grivk! ¥REOz {2 1e

(2- met hoxyet hoxy) -5-{ [6- (nethylsulfonyl) pyridin-3- vyl

oxy}- | H i ndemppupd] (74 m§, di hydras | oty clrysballsaceliat 21§ 200 g) p

tetrahydr ofl%r a_%Gﬁg m.) .-nmethanol (6 nL) was added |ithium borohydride (40
, and t g 't%revmsstﬂwedatroomtemmrMUreforZ.Sh , followed

by an addi tfio@349f |ithi um borohydride (40 ng) . After the m xture was

stirred at roomtenperature for 2 h , lithium borohydride (40 ng) was

further add&@™PHéreéto. After stirring at roomtenperature for 2 h , the

reaction mpsturserwasrpant ibinoesh bpivesn etdylqacetate and aqueous citric

acid solution. The organic | ayer was washed with brine, dried (MpSO4),

filtered, dRg¢tbyhceaferayburyThélineditkoxials Jdiniindodd2byldirfi eadgeydro-

chr omat ogr %plgxtggﬁgggh_gg%?gﬁeﬁpg%d = 60:40 to 100:0, volune ratio) to

gi vecol orl és$s crystals, ch were recrystallized from

t et r ahydpof{0B&3]et hyl acet ate-hexane to give the title conpound (76 ng,

41% as colorless crbstal s. M5 510 (MH#) . np 160-161 0C . [0834] Exanple

(
)

91 o (M \__ S CO,H
Me 1! 2. N \
ST N7 F N N
I
0 o]

MeO

15 [0836]

To a mixture of ethyl {2-[6-fluoro-7-(2-methoxyethoxy)-5-

{[6—(methYlsulfonyl)pyridin—3—yl]oxy}—lH—indol—Z-yl]—4,5—
dihydro-1,3-thiazol-5~yl}lacetate (0.30 g), tetrahydrofuran (12
mL) and methanol (12 mlL) was added a solution of potassium

20 hydroxide (85%, 0.18 g) in water (10 mL). The mixture was
stirred at room temperature for 15 h and then partitioned
between ethyl acetate and aqueous citric acid solution. The
organic layer was washed with brine, dried (MgSQO4), filtered,

| and concentrated to give a light yellow oil, which was

25 crystallized from ethyl acetate-~hexane to give the title
compound (267 mg, 94%) as pale yellow crystals. MS 524 (MH").
'H NMR (CDCl3) & 2.80 (2H, d, J = 6.9 Hz), 3.21 (3H, s), 3.57
(3H, s), 3.78-3.84 (2H, m), 4.30-4.50 (5H, m), 6.85 (1H, d, J
= 1.8 Hz), 7.17 (1H, 4, J = 6.6 Hz), 7.31 (1H, dd4, 0 = 2.7,

50 8.7 Hz), 8.00 (1H, d, J = 8.7 Hz), 8.46 (1H, d, J = 2.7 Hz),
10.77 (1H, Dbrs).
[0837]
Example 92
2-{2-[6-Fluoro-7-(2-methoxyethoxy)-5-{ [6-

35 (methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-yl]-4,5-dihydro-
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{2- [6-Fluoro-7- (2-nmethoxyethoxy) -5-{ [6- (methylsulf onyl) pyridin-3-yl]
oxy }-IHindol-2-yl] -4 ,5-dihydro- 1 ,3-thiazol-5-yl }acetic acid [0835]

[ 0836] Twazmms&m of et hyl {2 [6 fluoro-7- (2-met hoxyetr)ypxids7ezs { [ 6-
(et hyl sul f_ anyl ), pyridin- % }-1Hindol-2-yl] -4,5- dihydro-1,

3-t hi azol - 5~ @I‘}téléétzﬁtle%@lél) gm§thy36%<f¢fa%ﬂﬂd4%fur an (12 nmL) and nmethanol (12
M) was addegagjsol ution of potassium hydroxide (85% 0.18 g ) in water (10
m.) . The mxture was stirred at roomtenperature for 15 h and then

partitioned bet O acet atg ueous citric acid solution. The
organic | ayer & th—bg GP BMe(vgSCcU) , filtered, and
concent r at ¢ € Fa g yeIM W oil, which was crystalli zed from et hyl

acet at e- hexang, to g| ve the title corrpound (267 ngy, 94% as pale yellow
crystals. M5 524 (M+ 1H NVR (CDCI 3) d 2.80 (2H, d, J =6.9 Hz), 3.21
(3H, s ) , 3.57 (3H s 3.78-3.84 (2H, m), 4.30-4.50 (5H, m), 6.85 (IH,
d, J=18H), 7™ ?(IH d, J=6.6 H), 7.31 (IH dd, J = 2.7, 8.7 Hz),
8.00 (IH, d, J =8.7 H), 8.46 (IH d, J =27 H), 10.77 (IH, brs)

[ 0837] Exarﬁ@l8é992 2-{2- [6-Fluoro-7- (2-methoxyethoxy) -5-{ [6-

(ot 0o 1) s a0 s Ml I B o

stirredim Xiyuijrechﬁ_om‘édhyl(aﬁl ne) haymiﬂotmi‘nleﬂhmn(ﬁfe n). 0ared rilLn) i @hhyl BA1 ne

(0.072 nL)dh%e@hyygggggQXééorgﬁgi were added {2-[6-fluoro-7-(2-
methoxyethoxy) -5-{ [6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-
indol-2-yl]-4,5-dihydro-1, 3-thiazol-5-yl}acetic acid (135 mg),
l1-hydroxybenzotriazole (70 mg) and l-ethyl-3-(3- ,

15 dimethylaminopropyl)carbodiimide hydrochloride (100 mg). After
stirring at 4°C to room temperature for 15 h, the reaction
mixture was partitioned between ethyl acetate and water. The
organic layer was washed successively with aqueous sodium -

. hydrogen carbonate solution and brine, dried (MgSO,), filtered,

20 and concentrated to give colorless crystals, which were
recrystallized from tetrahydrofuran-ethyl acetate to give the
title compound (109 mg, 79%) as colorless crystals. MS 537
(MH") . mp 151-152°C.

(0840]

25 Example 93
2-{2-[6-Fluoro-7-(2-methoxyethoxy)~-5-{ [6-
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-y1l]-4,5-dihydro-
1,3-thiazol-5-yl}acetamide

[0841}
30 o
of O N CONH,
Me 1t — ) \
S”NT F N N ,
i H
o} /I/O
MeO
35 [0842]
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(7 m.) were added {2- [b-fluoro-7- (2- nethoxyethoxy) -5-{ [6-
(met hyl sul fonyl) pyridin-3-yl] oxy}-IHi ndol- 2-yl] -4, 5-dihydro-1,

3-thi azolwbybe/thagetic acid (135 ng) , 1-hydroxybenzotripgggbsiodéses) and
I -ethyl -3- (3- dinethyl ani nopropyl) carbodiimde hydrochloride (100

After stirring af 488 t6ST6ont eenpet atttirer shmiksuge ofhd2r éécﬂéﬁr?n Y(’fLre
was partiti Qnﬁl@tggk%gﬁoﬁﬁzm@ peet gl el L1 ) e 1ergani o1 h axes - vas

washed successively wi th aqueous sodi um hydrogén carbonate so:]utl on and
brine, dri é@d@N/gQCMﬂ- r4fEfdehyé@roah&'c’fdwmﬂh—ét-e’d}ta@e@lVeaG@tior(lléésmg
crystal s, h | j dzr tetra rof uran-ethyl acetate to
gi ve the t| Ig ggﬁp%ﬁﬁgy%ﬁﬁéé%%&%ﬁ ng'“? do1°6r It%gs%c#ystal s. M5 537 (MH).
np 151- 15268ydr684BEnkxanpheoc D3 27 2nd) -aEicUGf—@tBy(BBHEBhoxyet hoxy)-5-{ [6-

t hyl sul f i di n- 3- -1 Hindo] -

e Chi o580 hY BEEPERT aaY T LB i d Ao or PO oS TPP eBEN A & Tof
2- [b-fl < 1622 h | f | 3-vyl
éxy}[-| H ndoir e ptCy ROy kemdef ot e BB Y5 B Lo e A D ]
in N, N-di n@ﬂﬁyufcm waﬁn geolgd n@} amarleceadwédi F—Tldh\}@rso%gb@ﬁzlét gimepie (70 ng)

f‘”d - ethyly, utg.gn qgnﬁtrﬁﬂ!%é‘oé’&é’é’c}"t)he%@w' !_rllgéﬂ&@%’ Fochl oride (00 o)

Af t er stlrr|n C'to roomtenperature reaction mxture
was coolzedacbnranml temparhtaml 1086 Aqueous pemmniiansedl bétwaeﬁleﬁhm) was
added thereto, The m stirred. at roomterrper%lt]ure far 5 h and

partitione8® Sgﬁﬁﬁeﬁngt?@{eﬁcet A OZIGTHAL ERPYSThERBr aThcd 1Y El WM hed

W th agueoysdium hydrogen carbonate solution and brine, dried (MgSO,),
filtered, and concentrated to give light yellow crystals,
which were recrystallized from tetrahydrofuran-ethyl acetate

15 to give the title compound (84 mg) as pale yellow crystals. MS
523 (MH"). mp 143-144°C.
[0843]
Example 94
Ethyl [2-(7-ethoxy-5-{[6-(methylsulfonyl)pyridin-3~-yl]oxy}-1H-
20 indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl]acetate
[0844]

25
[0845]

To a stirred solution of 7-ethoxy-5-{[6-
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indole-2-carbothioamide
(0.41qg), ethyl 2-butyncate (0.25 ml), tetrahydrofuran (10 mL)

30 and toluene (15 mL) was added tributylphosphine (0.31 mL) at
room temperature under argon atmosphere. After stirriﬁg at
40°C for 3 h, the reaction mixture was concentrated to give a
light brown o0il, which was purified by silica gel
chromatography (ethyl acetate:hexane = 30:70 to 50:50, volume

35 ratio) to give the title compound (350 mg, 66%) as a light
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sodi um hydrogen carbonate solution and brine, dried (MgSO4), filtered, and
concentrated to give light yellow crystals, which were recrystallized from

t et rahydrwb%@rhgybyl acetate to give the title conmpoungctGf0dt)sass pal e

yel | ow crystals. VH+ 143-144C. [0843] Exanple 94 Ethyl
[ 2- (7- et hoXlsoy Pel (ﬁ@éh@ﬂ% M'R?,;,w) pyridin-3-yl] oxy}-IH ndol- 2-yl) -4,

5 by oty g zsel Syt gostat e 08asle [0963) To. e solubign o
}-1 Hi ndol &22- car BBt Bi AN 28, (1) 413)20 et D-but. )®r80dté8(®725 m) 6.42

t et r ahydr of %{and(l m_i gmﬁi O|él éﬂ_? rg_) pas angid t“?é?% ?Qos hi gt

(0.31 nl) at foom errperature un F'gon ‘at hospher {EPE |

400C fors3=h1.8tHe)yeacs2onimj xdidu;ejwasz conaant mated 7t 98gi( YR, adhghi: Erovvn

0|I whi ch S ur|f| by silica gel chraomato raph (ethyl acetate exane
30: 70 toSWg 8 'v%r gre i/%tl%') {6 give RTe t5-t1% ! é%‘waﬁﬁé (350 ng, 66% as

allghtyellg\g/4@ql . M5 504 (MH+) . IHNWRR (CDAA3) d 1. 28 (3H t , J =7. 2

Hz),147(3Ht,J:7 2Hz),2702.80(2Hn),320(3Hs),

4. 08-4 . Esapple By , 6. 42 ( d J =1 8 H ,684(IHdJ 1

= 2.
Hz , 6. 3 I Hz :
e (IH, %d BV gth%"ﬁﬁ {?6 %%Jﬁﬁlfl% el py%%lg‘ E|z§l o§y13 %H | H, bl
) . [0840 6]1nEmaHﬁ¥g1954 25— cﬁﬂaycﬁﬂoﬁkﬁ)ﬂ‘rﬁzoﬂ{—@—y@r}ethyhsml fonyl
) pyri di n-3-[%l8117?xy }-1H ndol- 2-yl) - 4, 5-dihydro-1, 3-thiazol-5-yl]

et hanol
0]
X S OH
O/(j/ \ \ j/\/
Me i 7
S N N N
i H
(0] OEt

15 [0848]

To an ice-cooled and stirréd solution of ethyl [2-(7-
’ethoxy—S—{[6—(methylsulfonyl)pyridin—3—yl]oxy}—lH—indol—2—yl)—
4,5—dihydro—1,3—thiale—5—yl]acetate (110 mg) in
tetrahydrofuran (8 mL)—methanol (2 mL) was added lithium

20 bbrohydride (25 mg), and the mixture was stirred at room
temperature for 4 h, followed by an addition of lithium
borohydride (25 mg). After stirring at room temperature for 3
h, the réaction mixture was partitioned between ethyl acetate
and aqueous citric acid solution._ The organic layer was washed

25 with brine, dried (MgSQ.), filtered, and concentrated. The
residue was purified by silica gel chromatography (ethyl
acetate:hexane = 50:50 to 100:0, volume ratio) to give a
colorless oil, which was crystallized from ethyl acetate-
hexane to give the title compound (54 mg, 54%) as colorless

30 crystals. MS 462 (MH"). mp 147-148°C.

[0849]

Example 96 _

[2-(7-Ethoxy-5~{ [6- (methylsulfonyl)pyridin-3-yl]joxy}-1H-indol-
2-yl)-4,5-dihydro-1,3~thiazol-5-yl]acetic acid

35 [0850] |
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[0847 ] [0848] To an ice-cooled and stirred solution of ethyl [2- (7-
et hoxy-5-{ [6- (nethylsulfonyl.) pyridin-3-yl] oxy} -lIHindol-2-yl) - 4

, 5-di hydr@olaosPtdisazol - 5-yl] acetate (110 ng) in tetrapygpiddsasyetsd )
-met hanol (2 nL) was added |ithium borohydride (25 ng) , and the m xture

was stirred at roomt(grrperature for 4 h, followed by an addition of

I|th|umborohym N\ Af St¢wH ng at room tenperature for 3 h ,
the reacti ome u wal & ti d between ethyl acetate and aqueous
citric acid sofutMon. Th organi ¢ | ayer was washed with brine, dried

(MyS™), filtePed, and cORtentrated. The residue was purified by silica gel
chromat ography (ethyl acetate :hexane = 50:50 to 100:0, volune ratio) to
give a cel gosedg oil, which was crystallized fromethyl acetatehexane to
give the title corrpound 549%) colorless crystals. M5 462 (M)
np 147-148C. [ 0848] 2ER& %e;%f ezthi(% é% X REBLOEYE- (LRt hyl sul fonyl) _
pyri di n- 3- Y&rﬂet@l?ikuikbh rl&rylj %ﬁ]l ox”y}dJ1Mrrf&61,—23¥t1h'—@29Ld§hya}oacet' c
acid [0850][0851] To a m xture of [2- (7-ethox e [é- :
(et hyl sul flo@yrtﬁlaypﬂdﬁnyglwe}t@&%t@ #Z ridol -tzeana)hy ofgrdnhydpoml) and
, 3-thi azol o t e Y2 ) anol
(10 mL) Wag%a%iﬁ]gg%a?ggl Iﬁ%l‘ong%fgda?%sgsl%gn% lg:r I oxXil dg%(t%é%;% 3890‘??% wat er
(5 nL) 10TH&5®,x0uie g/asmstwateed &% moom ﬂ.‘e&pmli_atu!re tes 46itreddt herom
gf‘;;;}go[‘gg PRLIEN S By ASE AU AL ABIMT (Brdd B0kl SQty i on- The

acetate and aqueous citric acid solution. The organic layer

was washed with brine, dried (MgSQO,), filtered, and

concent;ated to give a light yellow amorphous solid, which was

15 crystallized from ethyl acetate-hexane to give the title

compound (186 mg, 90%) as light yellow crystals. MS 476 (MH").

mp 208-210°C.

[0852]

Example 97

20 2-[2-(7-Ethoxy-5-{[6-(methylsulfonyl)pyridin-3-yl]oxy}-1H-

indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl]-N-methylacetamide

[0853]
o ,
o |\ A} S]/\CONHMe
Me 1 y \
~s N N N
Tt H
25 0] OEt
(0854]

To an ice-cooled and stirred mixture of methylamine
hydrochloride (26 mg) and triethylamine (0.053 mL) in N,N-
dimethylformamide (5 mL) were added [2-(7-ethoxy-5-{[6-

30 (methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-yl)-4,5-dihydro-
1,3-thiazol-5-yllacetic acid (90 mg), l-hydroxybenzotriazole
(52 mg) and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (73 mg). After stirring at 4°C to room
temperature for 15 h, the reaction mixture was partitioned

35 between ethyl acetate and water. The organic layer was washed
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was washed with brine, dried (MgSO4), filtered, and concentrated to give a
| i ght yell ow anorphous solid, which was crystallized from et hyl

acet at e- hgyane,/hesgi ve the title conpound (186 ng, 90%) pes/srr@bhbhsned | ow
crystals. MS 476 (M) 208-210 0C . [0852 anmpl e 97 2-

( 7- Et hoxy- §1{CC[G§SI(W%1W1§G| £EHGPYS p§/‘?ci1h‘1”ﬁ hy qgedmathnrmﬂ [soéuwyn 4,
5- di hydr o- lanBdhirRzolara=y | Mgbbpet hihacetam dedl Q%%%lenw%éh E&) &Dve 2

i ce-cool ed and stirred mixturé of ‘methyl am ne hydrochloride (26
trlethylampaiq(yaﬂi@WWEWOKQthshﬂoh%dhyWﬁxwhmwn&kp(ﬁﬁhﬂglnmsﬁefa@medtpyl

7-eth I I | | l,
(5- diehyg)r(g %f{etfecteh azopl% 8I Fgg%!e kﬁ%y%icgi Jlﬂnog(ylglhm Ir'(r)]%%bénzot g)a%?ol e
(52 ng) anddriekhyHrydtals- d|mr@tmg ammpprqmlmwjmdl i m de hydrochl ori de

(73 nmg) . fth[stirring at 4C to roomtenperature for 15 h , the reaction
m xture was itioned between ethyl acetate and water. The organic | ayer
was washed sg \Q@I y W th aqueous sodi um hydrogen carbonate sol ution and

brine, dried (Zd , filtered, and concentrated to give a pale yellow
anor phous alli 7wt1ﬁt<lsu¢xm§ éﬂ?sﬁlaquﬁzbﬁﬂfﬁmle)wlda@eﬁawé— p&yandHito give

h itl .
235. 235 00 FOBe5T Bxana drbsnd 1 b ARG stﬁs‘bf‘tn%tpﬁtaﬁéﬁs&%%nyn
pyri di n-18- yl085@Xy} - | H ndol - 2-yl) -4, 5-di hydro |, 3-thiazol-5-yl]
- N-net hyl acet am de [ 0856]-

O/[jij/ :]/”\CONHMe
!
Me\é m

o)

15 [0857]

A solution of 2-[2-(7-ethoxy-5-{[6-
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-yl) -4, 5-dihydro-
1,3-thiazol-5-yl]-N-methylacetamide (360 mg) in methanol-
acetonitrile (500:500, 360 mL) was resolved by preparative

20 supercritical fluid chromatography (SFC), using CHIRALPAK AS-H
(2 cm i.d. x 25 cm, Daicel Chemical Industries, Ltd.) and
supercritical CO;/methanol/acetonitrile (70/15/15) as the
mobile phase with the flow rate of 50 mL/min at 10 MPa and 30°C.
The fractions containing a single enantiomer, eluted at a

25 retention time of 7.4 min, were ccllected and concentrated to
give the title compound (155 mg). Recrystallization from ethyl
acetate-hexane gave the title compound (140 mg) as white
crystals. MS 501 (MH'). mp 224-225°C.

[0858]

30 E%éﬁple 99
2-[2-(7-Ethoxy-5-{ [6- (methylsulfonyl)pyridin-3-yl]oxy}-1H-
indol-2-yl)-4,5-dihydro-1,3-thiazol-5-yl]-N-methylacetamide

[0859]
O *
off \ é:r/\CONHMe
35 Me\“ ~ \
S” N N N
i H
0o OEt



[0857] A solution of 2- [2- (7-ethoxy-5-{ [6- (nethylsulf onyl)
pyridin-3-yl] oxy }-IHindol-2-yl) -4 ,5-dihydro- 1 ,3-thiazol-5-yl]

- N- et hylwweeb@m8e3 (360 ng) in nmethanol acetonitrile (508chRP200908688-) was
resol ved by %ﬁgﬁ)arati ve supercritical fluid chromatography (SFC) , using

CHI RALPAK A8t 2 cmi.d. 25 cm Daicel Chemcal Industries, Ltd.) and

supercritical COZ/ geihangh/aeeromtilay _’1551{J£%)_ as the nobile phase w th
the flowrate of 50 niL/mn at 10 MPa and 3 The fractions containing a

si ngl e enarieshElsubfoned) ayrddiet 2rivd myt}l-ri:él—éﬁld'@l—é? mlm dwerdibptirect ed
and concentr at iye t 0 |.Lization
from et hyl 1é§e'?g éQ gxgn%ig:%*‘%@yf {%{ce)alﬁcﬁ%r?poung%AO e¥ﬁg\$\/ﬁ|£t e
crystal ss WBebOhi{bHe (S50P: 20d; 226C.mI)08ES] rExanpke 99 arebaratlve

7-Eth -5- | fo ridin-3-yl] ox | Hi ndol -

L 5 i yaRibercEi EEasof Dot g T dudbdiahver e Loase) Choag ok As
H 266[0860]2Acﬁohua|09 95 @n, [BaideT athoe)eaa- ﬁnb@strles, Ltd.) and
(nethylsulfonyl)pyrl -3-y ]oxy}-IH-lndoI 2-yl) -4, 5-dihydro- 1

, 3-t hi azol 59p9rr]:rlmtﬁ®% thér@témn@é/@%@on@yriLhe méT Bah/ h@et@)ﬁltthei | e
(00:900. 368 Tk)oHs." 5B VERL DY BBV EILN YS! Loty b g aprc.
Chem calio | Adasfraesiohs dednamin supex (Hﬂrtgl@alen@ﬁﬁ/lmmtalrranellbaedt eni &rile
228/586é?) a%enggognpi$g gPagebW%igtthigléng %dogngocg%égkgraEeéotgPa

give the title compound (150 mg). Recrystallization from ethyl
acetate-hexane gave the title compound (137 mg) as white
crystals. MS 501 (MH"). mp 225-226°C.

15 [0861]
Example 100
2-[2-(7-Ethoxy-5-{[6-(methylsulfonyl)pyridin-3-yljoxy}-1H-
indol—2—yl)—4,Sfdihydro—l,3—thiazol-5—yl]acetamide

[0862]
20 0]
o |\- S CONH,
Me_u ~ \
~g N N N
i H
0] OEt
[0863]

To an ice—coéled and stirred mixture of [2-(7-ethoxy-5-
25 {[6—(methylsulfonyl)pyridin—3—yl]oxy}—lH—indol—Z—yl)—4,5—
dihydro-1,3-thiazol-5-yl]lacetic acid (95 mg) in N,N-
dimethylformamide (5 mL) were added l-hydroxybenzotriazole
ammonium salt (61 mg) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (77 mg). After
30 stirring at 4°C to room temperature for 15 h, the reaction
mixture was partitioned between ethyl acetate and water. The
organic layer was washed successively.with aqueous sodium
hydrogen carbonate solution and brine, dried (MgSOQ,), filtered,
and concentrated to give a pale yellow amorphous solid, which

35 was crystallized from ethyl acetate-hexane to give the title
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The fractions containing a single enantioner, eluted at a retention tine of
9.0 min, were collected and concentrated to give the title conpound (150
ng) . Reowpb@lizksati on from et hyl acetate-hexane gave toe/gprdbesmszpound
(137 nmg) as white crystals. Ms 501 (M) . 225-226 0C . [0861] Ex | e
100 2- [ 2- CORPRERGX 8- T9) 2 QRUNASUIFEITRALS -py RECF ¥E B L4y Zahdpn £ om
}- I H ndol - e%h[y,h) acétabe dhdy S O-dava3-tHY azal 1:b-Wmboagat amidgg[ 0868] £9863]
To an ice-cooled and stirred m xture of L2- (7-et hoxy- 5- {[%- (et hyl sul f
onyl) pyri @eAo3lebd exyjtalst i Mold-72- yMH ) 4, B 1diShya6B-1, 3-t hiazol -5-yl]
acetic aciqog%§]ng) in N ,Ndinethylformam de (5 nL) were added

1- hydr oxybenzotriazol e ammobniumsalt (61 ng) and | -ethyl-3- (3- .

di met hyl anEmeppbdpyldlcar bodii m de hydrochloride (77 ng) . After stirring at

40C to roo e ature for 15 h he .react.ion m xture s.partitioned

bet ween etﬁ%%yigz%é{Z'@ﬁ&P?éX€§f[ﬁ?é3€%Qi;ﬁQ}ﬁ%§§gbp&ﬁgoﬁgiﬁ% T 5UdRESST vel y
Wi th aqueoys } sedbuaihydr ©ge B cai ot -sal)ide@ntand brine, dried (MSH),
filtered, and concentrated to give a pale yell ow anor phous solid, which was

crystal |izéd8%PPbm et hyl acetate-hexane to give the -titleconpound (84 ngy) a
s colorless crystals, Recrystallization fromethyl acetate-hexane gave the

title compound (7 RD; a @bgﬁs crystals. MS 475 (M+# ) . np
195- 196 10Cme [10864) EX N 0N Et/hyl  (2-{7-net hoxy-5- [4- (nethylsul fonyl)
phenoxy] -1 H gndol -2- ylj} -4y S-Hihydro-l, 3-thiazol-5-yl) acetate

0] OMe '

[0866]
To a stirred solution of 7-methoxy-5-[4-

15 (methylsulfonyl)phenoxy]-1H-indole-2-carbothicamide (0.69 g),
ethyl 2-butynocate (0.43 mL), tetrahydrofuran (15 mL) and
toluene (25 mL) was added tributylphosphine (0.54 mL) at room
temperature under argon atmosphere. After the mixture was
stirred at 40°C for 4 h, ethyl 2-butynoate (0.22 mL) and

20 tributylphosphine (0.27 mL) were added thereto._ After stirring
at 40°C for 2 h, the reaction mixture was concentrated to give
a light brown oil, which was purified by silica gel
chromatography (ethyl acetate:hexane = 30:70 to 75:25, volume
ratio) to give the title compound (684 mg, 72%) as a light

25 yellow oil. MS 489 (MH"). -

'H NMR (CDCl3) & 1.28 (3H, t, J = 7.2 Hz), 2.74-2.84 (2H, m),
3.04 (3H, s), 3.91 (3H, s), 4.18 (2H, q, J = 7.2 Hz), 4.24-
4.46 (3H, m), 6.45 (1H, 4, J = 2.1 Hz), 6.83 (1H, d, J = 2.1
Hz), 6.93 (1H, d, J = 2.1 Hz), 7.05 (2H, d, J = 9.0 Hz), 7.84

30 (2H, d, J = 9.0 Hz), 9.27 (1lH, brs).

[(0867]

Example 102

(2-{7-Methoxy-5-[4- (methylsulfonyl)phenoxy]-1H-indol-2-yl}-
4,5-dihydro-1,3-thiazol-5-yl)acetic acid

35 [0868]
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[0865] [0866] To a stirred solution o f 7-nethoxy-5- [4- (nethylsulfonyl)
phenoxy] -I|Hi ndol e-2-carbothioam de (0.69 g ) , ethyl 2-butynoate (0.43

m) , tetwahyeiesssan (15 inL) and toluene (25 nl) was @ega82000/057625
tributyl phosphine (04 nl) at rgomterrperature under argon at nosphere.

After the m'xtd.ls @ cbeg 4 h , ethyl 2-butynoate (0.22 nl)
and tri but yWehiosphene )\wer e added thereto. After stirring at 400C
for 2 h, theireaction xt i e was concentrated to give a light brown oil,
whi ch was pur®ied by si?¥&a gel chromatography (ethyl acetate rhexane =
30:70 to 7 :O%%,g]vol ume ratio) to give the title conpound (684 ng, 72% as a
i ght yell ol". MS 489 (M#+ ) . IHNWR (CDO 3) d 1.28 (3H, t , J =7.2
Hz), 2.74-2.84 (20, amixt3r@dof dthg), (B- Plnledthoy)5-[44. 18 (2Hq , J = 7.2
Hz), 4.24- 4.46 (3H. m), 6.45 (IH_.d, J =21 Hz), 6.83 (IH d, J =21
Hz), 6.93 (‘mgthylsuifenylphgnoxy] pHirigoly2-yil =% sydidydre-ga3toH, d , J
= '9.0 Hz) t19.adb1CbHy 1P tat & 08672 Exampl & &r%f{u?r'al}{e'[(lgoﬂg Sanfi4-

(et hyl sul fonyl ) phenoxy] -lIHindol-2-yl}- 4 ,5-dihydro-1, 3-thiazol-5-yl)
acetic aci at086QJ[ (869}) TWes aadded L es@LUtiathydf (tlasEimet hydyo8ide A-

met hyl sul f ) ~pBenqQxyl _- Lndol -2-yl }=4, 5-dihydro-1,. 3 -

L el o i) SPRBTEX YA B bRy A, AP miatuREbER st Sriedahaei™ (o
itiL) was addpedratsebufoeonld h pod assicentnadreaki dehe8b8si@u@Svgs) in water

5 m) . The m.xture s stirre t room
( ) partitionedmgetween et ;ﬁ acetate and water. The organic layer

was washed with brine, dried (MgSQO,), filtered, and
concentrated to give a light amorphous solid, which was
crystallized from ethyl acetate-hexane to give the title
15 compound (340 mg, 86%) as pale yellow crystals. MS 461 (MH").
mp 144-145°C.
(0870]
Example 103
2-(2-{7-Methoxy-5-[4- (methylsulfonyl)phenoxy]-1H-indol-2-yl}-
20 4,5-dihydro-1,3-thiazol-5-yl)-N-methylacetamide

[0871]
_ o .
o \ :j/”\CONHMe
Me._n N \N
S H
(0] OMe
[0872]

To an ice-cooled and stirred mixture of methylamine

25 hydrochloride (48 mg) and triethylamine (0.10 mL) in N,N-
dimethylformamide (10 mL) were added (2-{7-methoxy-5-[4-
(methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5-dihydro-1, 3~
thiazol-5-yl)acetic acid (0.16 g), 1—hydr6xybenzotriazole (94
mg) and 1—ethyl—3—(3—dimethylaminopropyl)cafbodiimide

30 hydrochloride (134 mg). After stirring at 4°C to room
temperature for 7 h, the reaction mixture was partitioned
between ethyl acetate and water. The organic layer was washed

successively with aqueous sodium hydrogen carbonate solution
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tenperature for 15 h and concentrated. The residue was partitioned between
ethyl acetate and water. The organic |ayer was washed with brine, dried

(MySO 4 )wo 2hédiasd76d, and concentrated t o give a |ight peippRowSesP! i d,
whi ch was crystallized fraom eth¥é) acetate-hexane t o give the title

conpound (349 SHdnes gyed $MBaPe ydiildwrerysears COWFSnErBt?Ld(W giye amp
144- 145 0Coq 0GEQ] oFXRI) eyh 93 2uas (Fuf e Ml haissis d-eymet hyl sul Tonyl)
phenoxy] -IH-|n ol - 2-yl }- 4 ,5-di hydro-1, 3-thiazol - %

- N- met hy| ac@ramagearesny] FDBY@] a@bai'am nefdrarvol ed léWd Ostt|0r r9@d 1R xture o f

met hyl am n r.o ri Iam ( 0, in N,N -
di nmet hyl for%r?lx’aprél‘lg1 %I(g%gor)m%ové?‘égg d %P?JIZI%% mejt]hox § gfi rret hyl suI fonyl)
phenoxy] 5- Idﬁylsltd&lllzeyil EFrém Sthyhysltecdte-hexdr 8:21)|g-15‘ey|t)’lea¢&ﬁille aci d

(0.16 g ) , dro nzotr oIe (94 and | -et

(3 dF ot by FETPRUBRORY P Eor bBBE | 1 IR G0 3l 74 A4 o
stirring aibs4Qole® roomtenperature for 7 h , the reaction mxture was
partiti oned bet ween et hyl acetate and water. The organic |ayer was washed
successi velly 8\R/|3t h aqueous sodi um hydrogen carbonate sol uti onand brine,
dried (Ngsgd;( p gned, and concentrated to give a pale yellow oil, which
was purifie g‘y |ca gel chromat ography (ethyl acetate: nethanol = 100:0
to 90: 1Qp Vel (@ré 7|=MEItb)>x§/eSg| [ ¥€ (rae tthoy ogd e yali) Ipheﬂme:ydl—lll-l\foasmdoﬂyﬁt-yILMzed

from et hyl acetate-hex t|tlec ound (144 ny, 88% as
col orl ess dfjé%‘ i?g %ﬁf#& f‘#rpy J(f@)

[0874
CONHZ
Me\n
II
[0875]
15 To an ice-cooled and stirred mixture of (2-{7-methoxy-5-

[4- (methylsulfonyl)phenoxy] -1H-indol-2-yl1}-4, 5-dihydro-1, 3-
thiazol-5-yl)acetic acid (80 mg) in N,N-dimethylformamide (10
mL) were added l-hydroxybenzotriazole ammonium salt (53 mg)
and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
20 hydrochloride (67 mg). After stirring at 4°C to room
temperature for 15 h, the reaction mixture was partifioned
between ethyl acetate and water. The organic layer was washed
successively with aqueous sodium hydrogen carbonate solution
and brine, dried (MgSQO,), filtered, and concentrated to give a.
25 pale yellow oil, which was crystallized from ethyl acetaté—
hexane to give the title compound (72 mg, 91%) as colorless
crystals. MS 460 (MH'). mp 169-170°C.
[0876]
Reference Example 1A Construction of glucokinase (GK) expression
30 vector
Plasmid DNA to be used for the expression of a protein

(GST-hLGK1l) containing GST (Glutathione S-transferase) added to
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[0873] Exanple 104 2- (2- {7-Methoxy-5- [4- (nethylsulfonyl )phenoxy]
-lHindol-2-yl }- 4, 5-dihydro-I, 3-thiazol-5-yl) acetam de [0874 ] [0875]

To an i ceypogdedsand stirred m'xture of (2-{ 7-methoxy- perh$2000/057625
(met hyl sul f onyl ) phenoxy] -IHindol-2-yl}-4,  5-dihydro-l, 3- thiazol-5-yl)

acetic aci #DEBETARY ??PN%%%PHWPO%W & (lPOEﬁE?ei%‘F ladeRdd was

1- hydr oxybepnegkriazel esmmgyy um salt (53 ng) and |-ethyl-3-
(3-di net hyl'am nopropyl )car bodi i mi de hydrochloride (67 ng) . After stirring

at 4C to roomt eRpesht UPER fumrs Periformedeus axthumanniliverecids (Mazadthiooned

bet ween et hyl_ .ac e and vater., Th rgani c. | ayer S shed suc sively
@% g 8Bﬁi onteéﬁ EaB g%8r§% (inc X am% t&% {5 %?dgﬁé

wth aqueoussdlum‘hyro en carbonat e sol’ution’an rrn §C|) ,

filtereds; anddeoatesyridiead d @N%VQS&—@M@TM@dAQWCQAGCA@M@TEGﬁHSG’ (SEQ
crystalllzed from et% acet at ehexane to& ve the title_ conpound (72 ny,

91% as coldr FEssltr 'GGI% CB6CERIRY TCAGHICTEO- ﬁ@QO@ NG p&78) RBference

Exanpl e | AtGanghtrachd @ rdlaurakitnass &l@@eoﬁ%@&ﬁ%s!aof'oi!f@ofz@rCl%rﬁ%g‘Sﬂl@NA
to be used for the expression of a protein (GST-h cont ai ni ng

(d ut at hi olénSitroget e%trsx@)raéd@éd t dtdke wami n@rf@nmc#nasm rganbtaiyeed K in
R L L Vo e AL
tenplateoaGdAE@OAkG@EEAGﬁCGﬂ%GﬁW@CCBACT@GCKd%AOCA@EEEECEEGGI%GXGCNG@EGETGGT-S
(SEQ 1D NO. A%;Az; glnd gEQ W%ﬂ %Aé?\n%I SJ_(cgEgddgd to m%n?edlately
‘before the initiation codon, and a synthetic DNA (5'-
GRAATTCCTGGCCCAGCATACAGGC-3" (SEQ ID NO: 4)) with an EcoRI site
added to immediately after the stop codon. The obtained DNA

15 fragment was subcloned to pGEX6P-2 (Amersham Biosciences K.K.)
cleaved with BamHI and EcoRI to give a plasmid (pGEX6P-2/hLGK1)
for expression of human liver GK.

[0877]
Reference Example 2A Expression and purification of GST-hLGK1

20 BL21 strain (Stratagene) transformed with pGEX6P-2/hLGK1
obtained in Reference Example 1A was cultured with shaking at
37°C for 14 hr in a 200 ml Erlenmeyer flask containing 50 ml of
100 pg/ml ampicillin-containing LB medium. The culture medium
(25 ml) was diluted with 225 ml of 100 ug/ml ampicillin-{

25 containing LB medium, and further cultured with shaking at 37°C
for 1 hr in a 1 L Erlenmeyer flask. After culture, the
Erlenmeyer flask was cooled on ice, 125 puL of 100 mM isopropyl-
thio-B-D-galactopyranoside (IPTG) was added (final
concentration 50 puM), and cultured at 17°C for 20 hr. The

30 culture medium was centrifuged, and the obtained fungus was
disrupted by ultrasonication. The object protein (GST-hLGK1)
was purified from the supernatant using Glutathione Sepharose
4B (Amersham Biosciences K.K.).

[0878]

35 Experimental Example 1 Measurement of GK activation value
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t he obtained DNA fragnment was closed using a TOPO TA doning Kit
(I'nvitrogen Corporation) . PCR was perforned using the obtained plasm d DNA

as a tenmyahBosriisk7a synthetic DNA (5' - PCT/JP2009/057625
GGATCCATGCCCAGACCAAGATCCCAACTCCCACAACCCAACTCCCAGGTAGAGCAGATCCTGG CAGAG 3

(SEQ ID NO 3 ) FEWPRRYES BaddFts9n2 "Rice i 5hasdiLa 80y et GheHERES pH

Initiationscedongoanto®/syRENEtS GrdVy i gc1GAAS TS S ACATACAGH Yy  (SEQ
ID NO 4)) with an EcoRl site added to imediately after the stop codon.
The obt ai ned® PNALYEagheftrwa's) subc|Momedt Hyd gnEEX6R12 oy Alreadbaos Bhestf ences K

.K') cleaved.wth I E I ive a plasm P-2/ ) for
expr essi on%%flghés ﬁgF?véﬁglg&. Eli gS?éfer%e:‘églroesﬁ%gnﬁxea%pm%g%xg&B?gz%n and
purificati enuebsepTsoLEME0 BiZd stigint ((ST-dizgenebthhansf ohnREr¥béhce
pGEX6P- 2/ hLGKI obtained in Reference Exanple I A was cultured with shaking

at 37C for EX3MRiej ARain0d PPt I'Enhrerod Msk €BAt BRATHEPSD WATSf 100 ny/m

ampi ci | i nﬁp@@}@b%ea Ngn L8 gl ump e gl dide mRrdigemylide Thiewast dhhai ed
0

with 225 O mg/ M anmpicillincontaining LB nedium and further

cul tured wEKt-K-shakfhigpatt3710e freactien,i fhg eneykRe| endeyest feerpeunsl t er
culture, the Erlen r ,flLas s. coal an Lce, .12 f 100 mM .
i sopropylt Ko< %?Eilngéf% t%%ﬁlr(]a%%rheaq-( F‘%Té) ﬁﬁg %%d‘g%n%‘_f&h‘ﬁcfosceoﬁcoéﬁtrlﬁq on

50 MM ) soandocult uned adddd Gd et he Thacguldhure nmedi um was centri f uged,

and the obtained fungus was disrupted by ultrasonication., The object
protein (GST- hLCKFFehaSputtFiRAF ¥3brhtthe S dder Rat AftCusihny 1eatdan ofe

Sephar ose @ﬁeﬁéﬂgasﬁg%@miﬁ\q&s 45 6 qud348L BxpecipEntabnExaple 1
Measurenent. of GK aciivation value®K enzyne reactions were performed in 50
mol / L HEP@@OpPM HEPES (pH 7.4), 20 mM MgCl,, 200 mM EDTA, 0.03% Triton-X
100, 0.3% Coating 3 reagent (Caliper Life Sciences, Inc.)).
15 Mant-ATP (substrate, 2’'-(or-3’)-0-(N-methylanthraniloyl)
adenosine 5’ -triphosphate) and Mant-ADP (reaction resultant
product) were separated from each well after the reaction by a
microchip type capillary electrophoresis apparatus 250 HTS
(Caliper Life Sciences, Inc.). The reaction rate [(reaction
20 resultant product peak height)/(reaction resultant product
peak "height + substrate peak height)x100(%)] was calculated
from the ratio of the substrate peak height and reaction
resultant product peak height obtained by fluorescence
detection (excitation wavelength 355 nm, measurement
25 wavelength 460 nm) and used as the index of GK activity.
As a control group, the reaction rate was calculated in
the same manner as above without the test compounds.
The percentage obtained by dividing the reaction rate of
the well added with each concentration of the test compound
30 (test compound addition group) by the reaction rate of the
control group was taken as the GK activity value, and the
concentration of the test compound at the midpoint between the
maximum activity value of the test compound addition group and
the control group activity value is shown as ECsy value. The

35 results are shown in Table 1.
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7.4, 200 mol /L KA, 5 nmol/L Mpd 2, 2 mmol /L DIT, containing 50 mmol /L 2
"- (or-3 )-O (Nnethylanthraniloyl) adenosine 5 - triphosphate (Mant-ATP)
(Jena Bi oagpiwiresdbH) , 5 Mol /L Dgl ucose, 5% DVSO and pgr/39sdib/oézeds hLKI
obtained in Reference Exanple 2A in a total volunme 50 nL . The reactions
were perforl®d%n 384 well black plates (Nalge Nunc International K K. ).
Prior to tRhgyigagtion, the enzyne and test conpound were incubated for 10
mn at 37C—and 25 mM D-glucose solution (10 nL ) was added to start the
reacti on. Afetsér cohpoundubati on forE&Q wmehuat 37C, the reacti on was quenched
by addi ng %% nL 8f guenchi ng sol ution (containing 200 mM HEPES (pH 7. 4),
20 mM Myd_'2*3Bo VP EDTA, 0. 03% TF#¥¥on- X 100, 0.3% Coating 3 reagent

(Cali per Lixfe Sciences, Inc.)). MumipgdP (substrate, 2 '- (or-3" )-0-
(N-rmet hyl ant hrani | oyl ) adenosine 5 '-triphosphate) and Mant-ADP (reaction
resul tant product) were separated §r¥d each wel| after the reaction by a
m crochip type capillary el ectrophgrgesjs apparatus 250 HTS (Caliper Life
Sciences, Inc.). The reaction rate [(reaction resultant product peak

hei ght) / (®eaction resultant proddci3peak hei ght + substrate peak height)
cl OO (%] s calculated fromthe ég@%g of the substrate peak hei ght and
reaction resultant product peak hefy obt ai ned by fluorescence detection
(excitationowavel ength 355 nm neasuyenent wavel ength 460 nm and used as
the index of K activity. As a control group, the reaction rate was

cal cul ated3itn the same manner as abd#P without the test compounds. The

per cent age sgbt ai ned by dividing thg geaction rate of the well added with
each concentration of the test conmpound (test conpound addition group) by

the reacti @8 rate of the 0.015
65 0.059
74 0.028
78 0.037
79 0.035
80 0.037
81 0.038
82 0.042
98 0.020
[0880]

As is clear from Table 1, the compound of the present
5 invention has a superior glucokinase activation action.
- [0881] '

Formulation Example 1 (production of capsule)

1) compound of Example 1 30 mg

10 2) finely divided powder cellulose 10 mg
3) lactose 19 mg

4) magnesium stearate 1 mg
total : 60 mg

1), 2), 3) and 4) are mixed and filled in a gelatin
15 capsule.
[0882]
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control group was taken as the &K activity value, and the concentration of
the test conpound at the m dpoint between the maxi num activity val ue of the
test conpRYndysra@sisi on group and the control group acti yrkpX@byeers Shown
as EC50 value. The results are shown in Table 1 .[0879] Table 1 Test
conpound EESEMyAREECT E@HFILE Ko (PYogyatiors of. 65512td. 042 11 0.052 16 0.033
17 0.048 19 0.044 31 0.028 57 0.017 58 0.015 65 0.059 74 0.028 78 0.037 79
0.035 80 0.037 81 0.038 82 0.042 98 0.020 [0880] As is clear from Table 1 ,
t he conpoudd obmphrengrasdxempieehti on has a superi or3Qylaucoki nase activati on

acti on. [0§§1lactose 50 g
5 3) cornstarch 15 g

4) calcium carboxymethylcellulose 44 g

5) magnesium stearate » lg

1000 tablets total 140 g

- The total amount of 1), 2) and 3), and 30 g of 4) are
10 kneaded with water, vacuum dried and sized. The sized powder is
mixed with 14 g of 4) and 1 g of 5), and the mixture is punched
by a tabletting machine. In this way, 1000 tablets containing 30
- mg of the compound of Example 1 per tablet are obtained.
Industrial Applicability
15 [0883] '

The compound of the present invention has a superior
glucokinase activating action, and is useful as a pharmaceutical‘
agent such as an agent for the prophylaxis or treatment of
diabetes, obesity and the like, and the like.

20 [0884]

This application is based on patent application No.

102691/2008 filed in Japan, the contents of which are hereby

incorporated by reference.
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Forrmul ati on Exanple 1 (production of capsule) 1 ) conmpound of Exanple 1 30
ng 2 ) finely divided powder cellulose 10 ng 3 ) lactose 19 ng 4 )

nmagnesi unyate@etesl ng total 60 ng 1), 2), 3 ) and 4 ) pergpsioyesheand
filled in a gelatin capsule. [0882] Formul ati on Exanple 2 (production of
tablet) 1 ) conpound of Exanple 1 30 g¢®AYMBactose 50 g 3 ) cornstarch 15 g
4 ) cal ci um carboxynet hylcellulose 44 g 5 ) nagnesium stearate 1 g 1000
tablets total 140 g The total amount of 1), 2 ) and 3), and 30 g of 4 ) are
kneaded wi tlh wat epmpeard unerire sehteat byl £ée. TPraudizdéd) powder is mixed with
14 g of 4 ) and 1 g of 5 ) , and the m xture is punched by a tabletting
machi ne. | R'thig:way, 10800 tablets containing 30 ng of the conpound of
Exanple 1 per table ned. Industrial Applicability [0883] The
conpound of the/p ent’i om\has a superior glucokinase activating
action, and is | ; -a(ﬁa-eut(bal agent such as an agent for the
prophyl axi s or of digget es, obesity and the |like, and the I|ike.
[0884] This ,appld cationH s based on patent application No. 102691/2008
filed i n J&pam,WEhe contents of which are hereby

5 wherein
ring A is an optionally further substituted 6-membered ring;
ring B is an optionally substituted 5- to 7-membered nitrogen-
containing heterocycle;
W' and W? are independently O, S, SO, SO, or NR* wherein R? is a
10 hydrogen atom or a C;¢ alkyl group; ,
R' is a substituted methyl group, an optionally substituted Cjg
alkyl group, an optionally substituted Cs;-i0 cycloalkyl group,
an optionally substituted C¢-14 aryl group or an optionally
substituted heterocyclic group:;
15 R? is an optionally substituted C;-¢ alkyl group or an
optionally substituted Ciz-ip cycloalkyl group; and
R® is a hydrogen atom or a halogen atom,
provided that N-methyl-4-[(l-methyl-1H-tetrazol-5-yl)thio]l-2-
(1,3-thiazol-2-yl)-1H-indol-7-amine is excluded,

20 or a salt thereof.

2. A compound represented by the formula (I):

3

R1 —W!
A\ B
| N 0
. N \\
R? —w2 H
wherein

25 ring A is an optionally further substituted 6-membered ring;
ring B is an optionally substituted 5- to 7-membered nitrogen-

containing heterocycle;
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i ncorporated by reference. CLAIM5S 1 . A conpound represented by the formula
(I): R1 whereinring Ais an optionally further substituted b-nenbered

ring; ringoBodosi28¢y30ptionally substituted 5- to 7-nenbepeg/yp2000/057625
ni trogencontai ni ng, heterocycle; W1 and W2 are independently O,

SO,
S or NR4 Maherei W’ RS & W@@éﬁyaponﬁorsﬁr CFOs oA R bjh%ﬁ%lnF& iis &

substi tut ed, BIML GROHPorald epLi onRll Yysuhstituted C -6 al kyl group, an
optionally substl tuted Cgrlo cgc | oa %& g#l%ap, an optionally substituted C

14 aryl grdupier aanozapmmbly ysmﬁdsn‘quuﬁde@zhet eyotyzliyl grouyp, R is an

optlonallysbstlt ted al k roup.Qr an optional |y subs tutedCSlO
cycl oal kyl gflr{ou LiP(d Stlt JC édcl;g ré’t(1 fEorPa Oﬁa?ngéth?% 3brow ded

t hat N net f}s}dbsécltﬁl(tlednatehykoty‘cle&r@z@mp5 yl) thi o] -2- (1,3-thiazol-2-yl)
-1 Hindol -7-,am ne is excl uded, or a salt thereof. . A corrpound
repr esent ecB bly £ReCPbEMA LY 15ubsiHddes rcllrfgaAkV% JROBBt PHNAR Iy furt her

substi t ut e R-ieEhered b5t uk LAY Ty @Rk anglkbypsubsyi tuted 5- to
7- menber ed rglﬁtlrogené,gn%lal ni il;]‘é het%gr?)(l)dcyg%eo\/\l ly 6 I'<31re I ndependently 0 , S

, SO S d& NR4ath<ﬂE¢@‘ﬁIR@ﬁ@naDm3ﬁdrf@d@@e@t @ﬁpm a Ci-6 al kyI group; Rl is
an opt i onallu sst Lhut g £2e40; oy} pal il o7 oub.. a0 opti angh |y sygsh i uted

C -14 aryl grou an optiona eterocycli ¢ I's an
opti onaliby (ﬁu@stthhutzed D—yﬁ) alkyin@dsbup-amlm is excluded,

or a salt thereof.

3. A compound represented by the formula (I):

; 3
R —w!

‘ A\ XB D
N
R® —W2 :

15 wherein
ring A is an optionally further substituted 6-membered ring;
ring B is an optionally substituted 5- to 7-membered nitrogen-
containing heterocycle;

W' and W? are independently O, S, SO, SO, or NR! wherein'R4 is a

20 Ci-¢ alkyi group;

R' is an optionally substituted Cs_1g cycloalkyl group, an
optionally substituted Cg¢-14 aryl group or an optionally
substituted heterocyclic group;

R® is an optionally substituted C;-s alkyl group or an

25 optionally substituted Cs-;0 cycloalkyl group; and
R’ is a hydrogen atom or a halogen atom,

or a salt thereof.

4. A compound represented by the formula (I):
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optionally substituted C3-10 cycl oal kyl group; and R3 is a hydrogen atom or
a hal ogen atom provided that N-nethyl-4- [(l-nethyl-lIHtetrazol-5-yl)

thi o] -2-wobhooontdizazol -2-yl) -1 Hindol-7-am ne is excl pgedpr0bo&esal t

thereof. 3 . A conpound represented by the formula (I) : wherein ring Ais
an optionag@y“j¢%ther suRdtituted 6-menbered ring; ring Bis an optionally
substituted 5- T _7-nenbered nitrogencontaining heterocycle; WL and W2 are
i ndependently O ofr NR4 wherein R4 is a G -6 alkyl group; Rl is

an optionally s ‘ 3-{ OBC cIo@DkyI group, an optionally substituted
C-i4 aryl group i substituted heterocyclic group; R2 is an
optionally subst/tuted § yl group or an optionally substituted C3-10

cycIoaIkyIFﬁroﬂN? and is a hydrogen atomor a hal ogen atom or a salt
thereof. 4 , A conpound represented by the formula (I):wherein ring Ais an
optional | y"R§FERBr substituted b-nenbered ring; ring B is an optionally

substitutedigy kOiZ'HB”%?EE@EéﬂI&‘%H%EHHHfgdﬂéﬂitﬂ%%%r@Cﬁﬁhﬁér¥ﬁ1rﬁﬁg;VQ are
i ndependently™0 , S, SOor SQ2;" Rl is an optionally substituted C3-10
cycl oal kyl rgreuB, iananpebbhand il y g tifid@dCo- goyl/-gevhpred antvpgewnal |y

SUDSL T SBELSEORUCLECOLOURLS T2 3 20 opt) ol ¥ substiuted G0 alky
W' and W* are independently O, S, SO or SO3;
R! is an optionally substituted Ci.i;g cycloalkyl group, an
optionally substituted Cg.14 aryl group or an optionally
substituted heterocyclic group;

10 R? is an optionally substituted C;-¢ alkyl group or an

optionally substituted Ci.;p cycloalkyl group; and
R® is a hydrogen atom or a halogen atom,

a salt thereof.
15 5. The compound of claim 1, wherein ring A is benzene.

6. The compound of claim 1, wherein ring B is an optionally

substituted 5-membered nitrogen-containing heterocycle.
20 7. The compound of claim 1, wherein W' and W? are both O.

8. The compound of claim 1, wherein R! is an optionally
substituted C¢-14 aryl group or an optionally substituted
heterocyclic group.

25
9. The compound of claim 1, wherein R? is an optionally

substituted Ci-¢ alkyl group.

10. The compound of claim 1, wherein R® is a hydrogen atom.
30

11. The compound of claim 1, wherein
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R3 is a hydrogen atomor a hal ogen atom a salt thereof. 5 . The conpound o
f claiml , whereinring Ais benzene. 6 . The conpound o f claim1 ,
wher ei n rypQofd/i28873N optional |y substituted 5-nenbered pihfPaRN S ai ni ng
het erocycle. 7 . The conpound of claiml1l , wherein W1 and W2 are both 0 .
8 . The coipBEnf &F BPRIFL , wherein RL is an optionally substituted C6-14
aryl group a ti i r aCy,eh ok The
conmpound o%gégaigmgﬁ %anﬁéég?ﬁé@ igsdgasﬁcqg%ﬁegngl ﬁ%h?%ﬁg% ﬁggg(gg%l_G al kyl
group. 10. cPheatoipouneterdcydlada,m 1 , wherein R3 is a hydrogen atom 11.
The conpoupd of ; claim 1 reinring Ais benzene, ring Bis an optionally
substi t ut eg S%H&%elaéa ﬁ?g}ﬁggéncont ai ning heterocycle, WL and W2 are both O
, Rl is anrbpid amaldpr ismadtlivt yuedt@8utddacyl, Gup @ouan ogpthonal |y
substituted heterocyclic group, R2 is an gptionally substituted G -6 al kyl
group, andOR81PRALLAyieht Bt etErogYEditodna Pepr esent ed by the fornul a
(11): whergin 4ing d@ai%n%mg;msh%@%lﬂcﬁtéar&ggrafypft&aﬂﬁ,d fidrenber ed ring;
ring Bis an opti onal ly subStituted 5- to 7-nenbered nitrogencontaining
het er ocycl B; Ml aamydmdgre aitetlependently 0 , S, SO or S@2; Rl is an
optionally substituted C3-10 cycl oal kyl group, an optionally substituted
C6-14 aryl group or an optionally substituted heterocyclic group;

10 12. A compound represented by the formula (II):

R3
RI—w!
| \ B (1)
N
N N
R2_w2
wherein

ring A is an optionally further substituted 6-membered ring;
ring B is an optionally substituted 5~ to 7-membered nitrogen-
15 contaihing heterocycle;
W' and W are independently O, S, SO or SO;;
R' is an optionally substituted Cs_ig cycloalkyl group, an
optionally substituted Ce¢34 aryl group or an optionally
substituted heterocyclic group; '
20 R? is an optionally substituted Ci¢ alkyl group or an
optionally substituted Cs.;9 cycloalkyl group; and
R® is a hydrogen atom or a halogen atom,

or a salt thereof.

25 13. 2-[2-(7-Methoxy-5-{[6- (methylsulfonyl)pyridin-3-ylloxy}-
1H-indol-2-yl)-4,5-dihydro-1, 3-thiazol-5-yl]-N-methylacetamide

or a salt thereof.

14. 2-(2-{7-(2-Methoxy-1l-methylethoxy)-5-[4-~
30 (methylsulfonyl)phenoxy]-1H-indol-2-yl}-4,5-dihydro-1,3-

278



R2 is an optionally substituted G -6 alkyl group or an optionally
substituted C3-10 cycloal kyl group; and R3 is a hydrogen atom or a hal ogen

atom or wosgdd2bdereof . 13. 2- [2- (7-Methoxy-5-{ [6- Goglpxloswisny!)
pyridin-3-yl] oxy}- IHindol-2-yl) -4, 5-dihydro-I, 3-thiazol-5-yl]

- N net hyl adéil@frde Sorl heshrRot heF edfsaliy thexeqh. (7.

(2- Met hoxy- 1 - net hyl et hoxy) -5- [4- (methylsul fonyl) phenoxy]

-l Hindol-2-yl}-4, 5-dihydro-I, 3-thiazol-5-yl) ethanol or a salt thereof.
15. 2- Met hyl5-| - 22M¢Thy1=Trelthyl Tet Hoxpthiy-lethexy( méthiybsul f onyl ) pyri di n- 2-yl ]

oxy}-lHindol-2-yl]. =4,  5-di hydro-,1 .3-thiazol.-5-yl }propan-2-ql, or_a salt
Chateor . 1amekavdshaGry Rl SUYIRea it o FRLARA, 8- n e
(et hyl sul flgyithipyel dbay Brytdpaxy2 ol Kbt ndda12- Whered £, 5- di hydro- 1
,3-thiazol-5-yl] acetam de or a salt thereof. 17. 2-[2-(7-Ethoxy-5-{ [6-
(et hyl sul fonyl) pyridin-3-yl] oxy }-IH ndol- 2-yl) -4, 5-dihydro-1,

3-thiazol -9yl Iy= dbd:8LelaBes 1 Lb_therneohetd8cy-5-1{ [6-
N—[Z-Fwdroxypropyr%- -[2-(7-n.et_ho>(?<{y?)!r§-O yﬁg_ (Eetﬁylsﬁlfoh%l) %&ridin-s-yl]
oxy}- | H i ndakethyyphliany bl el hidiio=3-1v 1 13xhi-ddolinglop P -aé et Anbddibydaosal t
t hereof. 19. JA_ Rt Oc Of Qnpoun of cl.al . 20. A gl ucoki nase
activator gé%pFBé?%éEt%ey%%%%gﬁnduéﬁ é%éﬁl% oghérspédrug t hereof. 21. A
phar maceuwti cal agent conprising the compound of claim 1l or a prodrug

t hereof. 2 Th a ceutical ent of claim 21, which is_an agent for
the pr oph_yﬁzxi ket Hégﬁ%ﬁy-gr @%ad@@é?ygrsu%egﬂyPYés@lw%@stf}o-rlthe
prophyl axi § n@bit-pedt ment s of; Ky@ket 3 Ahiazol-5-yl]-N-methylacetamide or

a salt thereof.

15 18. N-[2-Hydroxypropyl]-2-[2-(7-methoxy-5-{[6-
(methylsulfonyl)pyridin-3-yl]oxy}-1H-indol-2-yl)-4,5-dihydro-

1,3-thiazol-5-yl]lacetamide or a salt thereof.

19. A prodrug of the compound of claim 1.
20
20. A glucokinase activator comprising the compound of claim 1

or a prodrug thereof.

21. A pharmaceutical agent comprising the compound of claim 1

25 or a prodrug thereof.

22. The pharmaceutical agent of claim 21, which is an agent

for the prophylaxis or treatment of diabetes or obesity.

30 23. A method for the prophylaxis or treatment of diabetes or
obesity in a mammal, which comprises administering the

compound of claim 1 or a prodrug thereof to the mammal.

24. Use of the compound of claim 1 or a prodrug thereof for

35 the production of an agent for the prophylaxis or treatment of

279



obesity in a mammal, which conprises adm nistering the conpound of claim1
or a prodrug thereof to the mammal. 24. Use of the conpound of claim1l or a
prodrug twereeinkes the production of an agent for the prepbyodsirgOr

treat ment of di abetes or_ obesity.
diabetes or obesity.
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