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DESCRI PTI ON PYRI M DYL | NDOLI NE COVPOUND Technical
Field [00011 The present invention relates to

pyrimdyl indoline conpoundlhaving a hypoglyc @Lrezw llll/ll/l///lll

effect or a pharmaceutically acceptable salt t
and to a pharmaceutical conposition conprisi 9159
compound or phar maceut begbky pagegpt abl e salt t her eof
as an active ingredient. Background Art [00021
Di abetes nellitus is a nmetabolic disease mainly
characterized by a chronic hyperglycem c state caused
by a shortage BYRIMSDYLNINODLANE EoMPOUESL I Ng
di abetes nellitus, drug therapy is generally
practiced together wi th diet and exercise therapies.
For exa a_ biguani de or thiazolidinedi one agent
r%%%% insulin resistance, a sulfonylurea or
@ﬂ'&ide agent.  which pronotes insulin secretion from
ancreatic Rcells, or an a- gl ucosi dase i nhi bi tor
used as an ora

whi ¢ bsor pt

hypogrkp ﬁ%%}EHEE&'ven Vype ?fatﬁ%t%%e%t?%vﬁru@yFledyl
di abetes @&ttbtﬁé 99 ]

SO TR TATTTIT T 118101 PYPPELYGEBaGo8TEect or a
pharmaceutically acceptable salt thereof, and to a
pharmaceutical composition comprising the compound or

pharmaceutically acceptable salt thereof as an active

ingredient.

Background Art
[0002]

Diabetes mellitus is a metabolic disease mainly
characterized by a chronic hyperglycemic state caused by
a shortage of insulin action. For treating diabetes
mellitus, drug therapy is generally practiced together
with diet and exercise therapies. For example, a
biguanide or thiazolidinedione agent which improves
insulin resistance, a sulfonylurea or glinide agent which
promotes insulin secretion from pancreatic P cells, or an
a-glucosidase inhibitor which inhibits sugar absorption
is used as an oral hypoglycemic agent, a type of
therapeutic drug for diabetes mellitus.
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However, these agents have been reported to have side
effects such as: lactic acidosis (biguanide agent)

wei ght gain and edena (thiazolidinedi one agent);

hypogl yceni a and secondary faiture due to | ong-term
use (sulfonylurea and glinide agents); and diarrhea
(a- glucosidase inhibitor) . Thus, there is a need to

develigpevan, OEEESQYB%%W%eWa%eaMn _f@ﬁof@éﬁ s Vv
such problens 000 Mor eover, pyrimdine compoun J%

spideeleifdiere sl sueal koxy | ledce {CONPOLEIS: s andighgnl bk eaéf@r\{@
al so been developed in recent years as ora

vieyigdgl yeem @rayentesna hand g @l dveédsbhechygeet | see

e.g., Patent Docunents 1 to 4). [0005] Patent
hprogdweeria PatpidetorgfatyntBrinatrendlie Publ Load+oarm Nose
WO 05/ 7647 Patent Docunent 2: Panphl et of

(Isntldomatliveeal aPubld Clatidm adent WO 051d2d12t rPat end—
Docunent 3: U.S. Patent plication No. 2007/167473

| gﬁ»éltcéﬁ%dé&cuﬁé’rﬂlb&t%mpm Sof YR nst jdRged to develop

Publ No. WO 07/ 3962 Di | ft
B G SIS ATt v By 1 AL PRy EHER gRoblems

kﬁﬁ& ] - 3 Thus, an object of the present invention
|s t provide a pyrimdyl indoline conpound which

strugbvealby, %@&Eﬁﬁ§hﬂk@@dﬁﬂ8ﬁﬂﬂgksﬁ@ﬁ%&fﬁﬁﬁgtlve

i ngredi ents
carboxylate compounds, ‘and the like have also been

developed in recent years as oral hypoglycemic agents
having a novel structure (see e.g., Patent Documents 1 to
45 .

[0005]

Patent Document 1l: Pamphiet of International Publication
No. WO 05/7647

Patent Document 2: Pamphlet of International Publication
No. WO 05/121121

Patent Document 3: U.S. Patent Application No.

2007/167473

Patent Document 4: Pamphlet of International Publication

No. WO 07/3962

Disclosure of the Invention
Problems to be Solved by the Invention
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conventional oral hypoglycen c agents and which has an
excel | ent hypogl ycem c effect, or a pharnaceutically
acceptable salt thereof, and to provide a

phar maceutical conpositioh havi ng excel | ent

t herapeutic and/or preventive effects on type |

di abetes nellitus, type 2 diabetes nellitus,

pregnaasy dhabetes: BYpengl yaeMdnht Causac iy others
factors, inpaired glucose tolerance (IGT),

pdoabeires- pelratediydi seasd iree gcompdiip@swhyeh structurally
hyperlipem a, hypercholesterolema, |ipid metabolism
dabaersaifivoy compremdensise] datéytivvetngredabotscin
syndrome, edenmm, cardiac failure, angina pectoris,
CRpgEaLdiCarR Li wrarlc el vt ¢ osgeeEdSRBd which has an
hyperuricem a, and gout)._ or conplications from
eéicﬁgérte@st ?léipg?qurcamlﬁo&ﬁfrﬁﬁtr neph# opBEERaceet epht hy,
cataract, foaqt n regf, i nfectious, di sease, and ,
al?é:t“gs?iaé;f MEarTs S 'viaﬁlg‘gt’ﬁ% PFoBLefs2 PoOBTRCTRRical
iavent . vi;des (1), a_conpound_represent ed
g g i LAy
2eceptakle sad-dhereaf; 4 ’Fé.Pnggjf 54 ﬁ%ltlﬁ%?@: e 2
PRIOPS NNNNO7 (1) s (R3=H [ 50087 yP
diabetes mellitus, pregnancy diabetes, hyperglycemia
caused by other factors, impaired glucose tolerance (IGT),
diabetes-related disease (e.g., adiposity, hyperiipemiz,
hypercholesterolemia, lipid metabolism abnormality,
hypertension, fatty liver, metabolic syndrome, edema,
cardiac faillure, angina pectoris, myocardial infarction,
arteriosclerosis, hyperuricemia, and gout), or
complications from diabetes (e.g., retinopathy,

nephropathy, neuropathy, cataract, foot gangrene,

infectious disease, and ketosis).

Means for Solving the Problems
[0007]
The present invention provides
(1) a compound represented by the general formula (I) or

a2 pharmaceutically acceptable salt thereof:



wherein pis 1 or 2; RLis a Cl-C6 al kyl group which
may have 1 to 3 substituents selected from
substituent group a, a C3-C7 cycloal kyl group which
may have 1 to 3 substituents? 3elected from
substituent group P, a C2-C6 al kynyl group which may
have 1 to 3 substituents selected from substituent
o) (3, a C2-C6 al kenyl group which may have 1 to 3
substituents selected from substituent group (3, an
am no group, or a nono- or di (Cl-C6 al kyl)am no group
substituent group a is the group consisting of a

hal ogen atom a hydroxyl group, a Cl-C6 al koxy group,
a C3-C7 cycl gnl kyl oup whi ch may have l1to3
substi t uent Eniect |tGEnt group (3, an

gﬁ‘@ﬁy‘? 3 substituents

sel ected [ nt-QQgr o anglp heteroaryl
group whi ch sto 3 subsiRtuents

sel ected. from tittent group 13; - 5 substituent
group J3 is th Igﬁgfp consisting of a halogen atom a
hydr oxyl group, C6 al kyl group, and a Cl1-C6

al koxy group; mis an integer of 0 to 3; each R2 may
beotbe same or different and is a halogen atom a
a-C6 al kyl group, a d-C6 al koxy group, or a 01-C6
al koxyheHe 36 al kyl group; n is an integer of 0 to 4;
each R3 may be the sanme or different and is a hal ogen
atomp ai<C1t G- at kyl group, a Cl-C6 al koxy group,

from su

R! is a C1-Cé6 alkyl group which may have 1 to 3
substituents selected from substituent group o, a C3-C7
cycloalkyl group which may have 1 to 3 substituents
selected from substituent group B, a C2-C6 alkynyl group
which may have 1 to 3 substituents selected from
substituent group B, a C2-C6 alkenyl group which may have
1 to 3 substituents selected from substituent group B, an
amino group, or a mono- or di(Cl-Cé alkyl)amino group:

substituent group o is the group consisting of a
halogen atom, a hydroxyl group, a Cl-C6 alkoxy group, a
C3-C7 cycloalkyl group which may have 1 to 3 substituents
selected from substituent group B, an amino group, a
mono- or di(Cl-Cé alkyl)amino group, an aryl group which
may have 1 to 3 substituents selected from substituent
group P, and a heteroaryl group which may have 1 to 3

substituents selected from substituent group f:



or a Cl-C6 al koxy-Cl1-C6 al kyl group; R4 and R are
each independently a hydrogen atom a halogen atom a
a-C6 al kyl group, a Cl-C6 al koxy group, or a C-C6
al koxy-Cl -C6 al kyl group; R&is -C (0) OR6a, -C (0)-R
1b, or -S (O 2-R6c; R6z is a Cl-C6 al kyl group which
may have 1 to 3 substituents selected from
substiubgent ugh@ug raupa BC3sClheC YR Kn Arum vy h
‘may have 1 to 3 substituents selected from

relystarnt werim, greo Uy i3x yal @=difp al &y C @ralipy 1 Wi sl Teynd
have 1 to 3 substituents selected from substituent
ridu- a3 L kex2-az@ua )kenyl group which may have 1 to 3
substituents selected from substituent group (3, an
aryl Tgl-§up™wWAPERIfRY ChaPe tP t36 3 substituents sel ected

fromsubstihtuent group 13, or a heteroaryl group which

may eﬁggeﬁql T%ysb’gungi PABAt STsELEERERD Y 6‘Fﬁ% is a

substituent group R b is a hydrogen atom a

h(#-o% nal%qu’graoﬁ vc\ﬁ% 0%955 IHARY 13/t%f'3§€u%i]f‘?¥¥le?ﬁf Qup,

Sl d MU ety g OUR o, @ €3 C7 cycl oalkyl
subs

group which may "have 1 to ituents sel ected

fromysylstint 4eRk 4@ouR (3+p «G2-C6  al kynyl group
whi ch may have 17to 3 substituents selected from

substaicier? @&PUPe (BheasER=CBrabkenyl cgroupWlisch may
have 1 to 3 substituents sel ected from substituent

hggrlongen (a_’S;onan anm I @ralipyl agmne; a)_rcﬂi-églai:ﬁoxy group,
al kyl )am no group, an aryl group which may have 1 to
& substituentoxet@ct@d afrom eubspi t uent group (3, or
a heteroaryl group which may have 1 to 3 substituents
sel eét eanﬁerasILﬁ)setaCFmemd@p@nu@e_nﬂy a hydrogen atom, a
halogen atom, a Cl1-Cé alkyl group, a Cl-C6 alkoxy group,
or a Cl-C6 alkoxy-Cl-Cé alkyl group;

R® is -C(0)0-R%%, -C(0)-R%®, or -S(0),-R%;

R** is a C1-C6 alkyl group which may have 1 to 3
substituents selected from substituent group o, a C3-C7
cycloalkyl group which may have 1 to 3 subs:ti=uents
selected from substituent group B, a C2-C6 alkynyl group
which may have 1 to 2 substituents selected from

substituent group B, a C2-Cé6 alkenyl group which may have

1 to 3 substituents selected from substituent group B, an

ol
=
=

group which may have 1 to 3 substituents selected

from substituent group B, or a heteroaryl group which may

have 1 to 3 substituents selected from substituent group

B;



R6° is a O-C6 alkyl group; and R7 is a hydrogen atom
a hal ogen atom or a Cl-C6 alkyl group; (2) the
conmpound according to the above (1) or a
pharmaceutical |y acceptabl® gaft thereof, wherein Rl
is a CO-C6 alkyl group which may have 1 to 3
substituents selected fromsubstituent group a, a

C3- CRoTYid aaligdro@soupr yhj ch deychayexdit 9rdu whlch may
substituents selected from substituent group 13

revend grooUy,sulss tai ot s Gfe T €44 EEO@'KMb%@ﬂt@@nt group
group; (3) the conpound according to the above (1) or

of,2)a @347 pharmckuyl catdyo awicephahhe Bakt thegeof,
wherein RL is a Cl-C6 al kyl group which may have 1 to
Qﬁhﬂnﬁﬂuannansekﬁﬂtﬁdeikdmoamsﬂb$thénengrgﬁpup,aaomzace
C3- C7 cycl oal kyl group which may have 1 to 3
%ﬁﬁ%ﬂﬁ%tﬂﬁﬂ%?:ﬂﬂ%ﬁﬂeﬂ?!r@ﬁﬁesth@lguéﬁbsgibu©n§8;8€h§0ted
he conpound according to any one of the above (1) to
%r:%m &U%tﬁﬁ&%e&ﬁ?%lﬁy A p%b@bk@a)/% gheweofhich may

t h di
WE{ he a ove U(OEBt( 5’%“?% e %%r i%rg%r@u!t:'ggﬁﬁ'@ggr){t oggoup
t th f
alogen gg)ﬁﬁlﬁﬁa S%§&€gﬁpoun3§%@%g}%$ ﬁlk%f5ﬁ§l%%eg6?up'
dhesahover ) wit 2K ﬁaaprh@v@h@rfra%uEuBéuyu@ﬁ‘egpééP&Sted

salt thereof, wherein nis O; e Cco

ﬁ%&ﬁ”éﬂd&kﬂ*héﬂw SReLOTR th?“a§oﬂgté}%ar%o &g% wﬁ&cn may
pharmaceutical ly acceptable salt thereo ere

havd,]l and RIulsstal hadwgensatedted from substltuenL group
B;

R*® is a C1-C6 alkyl group; and

R’ is a hydrogen atom, a halogen atom, or a C1-Cé6
alkyl group;
(2) the compound according to the above (1) or a
pharmaceutically acceptable salt thereof, wherein R! is a
Cl-C6 alkyl group which may have 1 tc 3 substituents
selected from substituent group o, a C3-C7 cycloalkyl
group which may nave 1 to 3 substituents selected from
substituent grou§ B, an amino group, or a monc- or di (Cl-
Cé alkyl)amino group;
(3) the compound according to the above (1) or {(2) or a
pharmaceutically acceptable salt thereof, wherein R! is &
Ci-C6 alkyl group which may have 1 to 3 substituents

selected from substituent group o or z C3-C7 cyciocalkyl



(8) the conmpound according to any one of the above (1)
to (7) or a pharmaceutically acceptable salt thereof,
wherein R4 is a hydrogen atom (9) the conpound
according to any one of the above (1) to (8) or a
pharmaceutically acceptable salt thereof, wherein R5
is a hydrogen atom a Cl1-C6 al kyl group, or a Cl1-C6
RIHEX WwHIQURia o HBvd e €onpoynds aEEQEAE BIst P BPY4O0RE
of the above (1) to (9) or a pharnaceutlcalfy
sageeptalire: spddud Ipreof,  wherein RS is a hydrogen
atomor a Cl-C6 al koxy group; (11) the conpound
(@dcottiengompoamyl erecafditrke abovey (dje ¢ (HD)avdva (1)
pharmaceutically acceptable salt thereof, wherein R6
tos (0 (@ D-msEnseydyathe sonppuadlacsatdi hgeteoany
one of the above (1) to (11) or a pharmaceutically
wicE&Itall ésdlt thereof, wherein Réa is a Cl-C6 al kyl
gr,ou which may have 1 to 3 substituents sel ected

Y om EFoSCIPIERE GFEEFHI R (3-89 WrIYal ¥R ahdtp (1)
i have 1 to 3 substituents  selected f
E0beD o st Tt SRy S5PeRpaRr oh Ly REBRT e

b apitptid uents, galeated, framaybstisyent - aroup (3

or a heteroaryl group ave

@bsthiuenkscsleal-ed f4:0m SUbstif U@{% P9 ovvéa%'zoﬁe”{lo )

t he conpound according to any one o

t(cl0)5 )orord hatameetdicatd y1 acseptsbhs1 sakiit hereplor,
wherein R6 is -C (0) -R6b; (14) the conpound accordi ng

wheraniyn onet 0f0t he above (1) to (10) and (13) or a
pharmaceutically acceptable salt thereof, wherein R6b
i9 at@e- Comalokyld grawpditigchtareyny one of the above (1)

to (5) or a pharmaceutically acceptable salt thereof,
wherein n is 1, and R® is a halogen atom;

(8) the compound according to any one of the above (1)
to (7) or a pharmaceutically acceptable salt thereof,
wherein R? is a hydrogen atom;

(9) the compound according to any one of the above (1)
to (8) or a pharmaceutically acceptable salt thereof,
wherein R® is a hydrogen atom, a Cl1-Cé alkyl group, or a
Cl-C6 alkoxy group;

(10} the compound according to any one of the above (1)
to (9) or a pnarmaceutically acceptable salt thereof,
wherein R® is a hydrogen atom or a C1-C6 alkoxy group;
(11) the compound according to any one of the above (1)
to (10) or a pharmaceutically acceptable salt thereof,

wherein R® is -C(0)0-R%;



have 1 to 3 substituents selected from substituent
group a or an aryl group which my have 1 to 3
substituents selected from substituent group (3; (15)
t he conpound accordi ng to'én@ one of the above (1) to
(10), (13), and (14) or a pharmaceutically acceptable
salt thereof, wherein R6b is a Cl-C6 al kyl group which
(mey bagecdmbouidds dbsbiridient &cselrgpt&ds faomsdkgddsaient)
group a; (16) the conpound according to any one of the
tabovd )( br & ehakijacrutal qiibt yjresectprably astepthbleos,
sal t thereof 6 wherein Ris -S(0)2 p 6¢; 9 (17) the
W@@ﬁﬁﬁﬂhd?acb®r@|©@ €0 ah¥Yénerohptwelabomey(hﬁvetd to 3
(10) and (16) or a pharmaceutically acceptable salt
qhﬂﬁyﬁUenMﬂaﬂﬁhﬁq%ﬁd|E¢qu$ubEtatkyhtggoupp ¢18» €ReC7

onpo d accordln to any one of _the above
%?PEP quﬂ*% BR¢ept abPe’ s%P?SFhéP%BFQ
erein |sa droenzﬂom a fluorine atom or_a
Svey'% C?E? | tlf( T T EBHBOBINAR T ePF ¥k Bt P byyht Fd

o e oot ?o%%%t*%& e B T ey P s BB TR B
d¥dﬂp dv(géll)heteroaryl group which may have 1 to 3
substituents selected from substituent group B;

(13) the compound according to any one of the above (1)
to (10) or a pharmaceutically acceptable salt thereof,
wherein R® is -C(0) -R%;

(14) the compound according to any one of the above (1)
to (10) and (13) or a pharmaceutically acceptable salt
thereof, wherein R® is a C1-Cé6 alkyl group which may
have 1 to 3 substituents selected from substituent group
o or an aryl group which may have 1 to 3 substituents
selected from substituent group B;

(15) the compound according to any one of the above (1)
to (10), (13), and (14) or a pharmaceutically acceptable
salt thereof, wherein R® is a C1-Cé6 alkyl group which
may have 1 to 3 substituents selected from substituent
group o;

(16) the compound according to any one of the above (1)
to (10) or a pharmaceutically acceptable salt thereof,

wherein R® is -S(0),-R®;



)t" ' Rs 7 R3)n [0011] wherein R is a O-C6 al kyl
group which may have 1 to 3 substituents selected from
substituent group a, a C3-C7 cycloal kyl group which
may have 1 to 3 substituents® selected from
substituent group (3, a C2-C6 al kynyl group which may
have 1 to 3 substituents selected from substituent

QOUR hE3 cotpemEd RN Praiin Wi Gl ngy have b&véo
substltuents sel ected from substituent group (%

tagTi (100 )gr0UP, (108) o NONOphHFmEEE Gl O81 al kyk)ap Belaf QH@t
10 substituent group a is the group consisting of

thed ogref, attomein BAr axyk gneag, aa kGl- Gecalgsoxy gr OUIO,

a C3-C7 cycloal kyl group which may have 1 to 3

Slibs tiheu evnpousel ectarr dimgn Substy tereato frouwp dSovan(1
am no group, a nono- or di(Cl-C6 al kyl)am no group,

Th ekl of cupPhiiedcewnychdve dcceprBablibssiitiehhsreof,
sel ected from substituent group (3, and a heteroaryl
IR ¢ Sy TRAFRO 9B M s st HQeits akdcted a Cl-

5 g bstltuent group (3; substituent group (3 is the
gﬁ %ﬁ) torgi¥ting of a halogen atom a hydroxyl group

anggll;lt eggllpigﬁ\ncg gp?seenac n% glﬁekl?% rouPrglgfl TI1)
ﬂfi%meﬁfcguyagﬂsgg 8490 <3 CLeCRaliy! o7 oup.

a Cl al koxy group’ CI°C6 al kyl
B ®1LP]
R 0
0, , )\ J g
~N N 0o
)Yk a
7
R~ R
[0011]
wherein

R* is a Cl1-Cé6 alkyl group which may have 1 to 3
substituents selected from substituent group o, a C3-C7
 cycloalkyl group which may have 1 to 3 substituents
selected from substituent group B, a C2-Cé alkynyl group
which may have 1 to 3 substituents selected from
substituent group f, a C2-C6 alkenyl group which may have
1 to 3 substituents selected from substituent group B, an

amino group, or a mono- or di(Ci-C6 alkyl)amino group;



nis an integer of 0 to 4; each R3 may be the sane or
different and is a halogen atom a Cl-C6 al kyl group,
a O-C6 al koxy group, or a Cl-C6 al koxy-d -C6 al kyl
group; R4 and R5 are each-independently a hydrogen
atom a halogen atom a Cl1-C6 al kyl group, a d-C6

al koxy group, or a Cl-C6 al koxy-d -C6 al kyl group;

Réa i Cl- | kyl ich may have 1 to 3
SubstS FLe LT S 1 o S oo g atpt fnd a0t
Kgﬁ&génCy@é@ﬂ'gyﬁy&f@QPlW@fgﬁpHHX_b@ye6la&90§y(grogp, a

substituents selected from substituent group

2-ECh @&£y@aikglO@ﬁbugw&ﬁﬁcﬁaﬁapaMgvé §0+3 3 substituents
substituents selected from- 11 substituent group ?3,

fe [2e€6d af kemysuigs OUpudht ChroBY Paven dmtAo3group, a
substituents selected fromsubstituent group (3, an
BeYyP— gpoupl Bl ch6 nayk hbvamine ogBoapbstiht ueRls gselipctiadch
fromsubstituent group 1i, or a heteroaryl group which
Ty Dawvel 16¢ o3 35kt teerhs ssedbeteddfrponsubstituent
substituent group (3; and R is a hydrogen atom a
FaP e ey A2 oreeXPa Bl FFRYP yhooh; mg2oRauecdnpoudd

L LD el D02k 7

D SR SRR 0 SR Sl

ﬁ;Y$%@%y3£%ﬂ?fédﬁ9§;ég ar?PéM%?tg;glLe%té9%§xlgroup, and
- ({®-[5-(net hyl sul fonyl )T ndoi i n-1

¥yl ¢tpyeenddikoz ¢- yEb@XY) pi peri di ne- 1- car boxyl at e;

m is an integer of 0 to 3;

each R? may be the same or different and is a
halogen atom, a C1-C6 alkyl group, a Cl1-Cé6 alkoxy group,
or a Cl-Co alkoxy-C1l-C6 alkyl group;

n is an integer of 0 to 4;

each R® may be the same or different and is &
halogen atom, a C1-C6 alkyl group, a Cl-Cé6 alkoxy group,
~or a Cl-Co alkoxy-Cl-Cé6 alkyl group;

R and R® are each independently a hydrogen atom, a
halogen atom, a Cl1-C6 alkyl group, a Cl-Cé6 alkoxy group,
or a Cl-Co6 alkoxy-Cl-C6 alkyl group;

R®® is a C1-C6 alkyl group which may have 1 to 3
substituents selected from substituent group @, a C3-C7
cycloalkyl group which may have I to 3 substituents
selected from substituent group B, a C2-C6 alkynyl group

which may have 1 to 3 substituents selected from



cycl obutyl 4-({6-[5-(nethylsulfonyl)indolin-I-

yl ] pyri mdi n-4-yl}oxy)pi peridi ne-1-carboxyl at e;
cycl opentyl 4-({6-[5-(methylsul fonyl)indolin_-1-
yl 1 pyri midi n-4-yl }oxy) piperidine-|-carboxyl ate;
1-et hyl propyl 4-({6-[5-(methylsul fonyl)indolir_-1-
yl ] pyri m di n-4-yl }oxy) pi peri di ne- I-carboxylate

syskoocamy 19 o ({ A SobTBL s GOEL) LGB! il oo

B-toryl sebbylcdefi{ 6- ééié@EéBYE§%bf%ﬁ%@%h%@@b%ng}ou B, an
yl ] pyri mdi n-4-yl}oxy)pi peridi ne-1-carboxyl at e; f

dryycyopuppyhethyhay- (&6e[ b- toeBhyhubukianghtisndelicattd
yl ] pyri m di n-4-yl }oxy) pi peri di ne-1| -carboxyl at e;
Qrémuaubethyhent(§ﬁeﬁﬁ B revhykshketenypbYiytdekbapl which may
pyrim di n-4-yl }oxy) pi peri di ne- I-carboxylate
lza‘ze d f FRof o%%?FlEU%I{lES [ 5eLREtRY SEPfoRyPFitAtokng- lgroup
%I]pyr|n1d|n 4-yl } oxy) pi peri di ne-| -carboxyl at e;
2and trlfluoroethyl

4- ({6513 | syl fonyl)indolin-I - .

yl'] pyrl m d| nthfé VIoPSXy Y é)" erd d}%@q%f&aﬁ-%p&q & Cl-Cé
;lﬁgl{%g ,nethylbutanoyl)p|peridin-4-y|]oxy}pyrinim
! (methyl sul fony' ) indoline; isopropyl

2 I{éF@W f | £
$| ?L%:’% ir -& f/%%i%@pl)%i%d?ﬁ% %ﬁ:ca bggry}%lsmng of the
tertobuhyt

4- ({5- nEthoxy 6- [ 5- (et hyl sul f onyl )i ndo=i n- 1-
yb¢pybpy%dﬂﬂ<46yHEexm¢phpeshdﬁbﬁyﬂﬁQ@HBQ&MLQLG;

i sopropy

ﬁl(Pﬁriﬁl@enhyksmﬂb@yyp}padmbuna}aybhmpbkyudm@-

4-yl oxy)plperldlne | - carboxyl ate; isobutyl

4spbBLys- éeﬂh@réérﬂ@ﬁVhyﬂﬁdéﬁpnyllAwwpéynrﬁrdﬂﬂpyrlmldln—

4-y| }ox i peridi ne-1-carboxyl at e;
4- y kox¥3glgerldlne—¢— arbox%late,

tert-butyl 4-({6-[5-(methylsulfonyl)indolin-1-
yl]pyrimidin—4—yl}oxy)piperidine—1—carboxylate}
cyclobutyl 4-({6-[5-(methylsulfonyl)indolin-1-
vllpyrimidin-4-yl}oxy)piperidine-i-carboxylate;
cyclopentyl 4—({6—[5—(methylsulfonyl)indolin¥l—
ylipyrimidin-4-yl}oxy)piperidine-l-carboxylate;
l-ethylpropyl 4-({6-[5-(methylsulfonyl)indolin-1-
yllpyrimidin-4-yl}oxy)piperidine-i-carboxylate;
cyclopropylmethyl 4-({6-[5-(methylsulfonyl)indolin-1-
yllpyrimidin-4-yljoxy)piperidine-l-carboxylate;
3-furylmethyl 4-({6-[5-(methylisulfonyl)indolin-1-

yllpyrimidin-4-ylloxy)piperidine-l-carboxy.ate;



sec- butyl

4- ({6-[5- (et hyl sul fonyl)indolin-21-yl]pyrimdin-

4-yl }oxy) pi peridi ne-1-carboxyl ate; cycl obutyl

4- ({6-[5-(ethylsul fonyl) inddin-I-
ylTpyrimdir_-4-yl}oxy) piperidine-|-carboxyl ate;
cycl opropyl met hyl 4-({6-[5-(ethylsul fonyl)indolin-I-

Wdpyrd e 3 oxy) pspes L dinn At BHolin-1-
ST et XY 1 DEPES (SR eny 1 BRL PO P B0 ipo

wil oy dti - 241 oy ) i peri di Re=h - eatBexyhate; - 13
2,2,2-trifluoroethyl

2&1¥&b¢dﬁ1ﬁyhy4SU{6ﬂh&+)m@ﬂnynﬁuhfonyl indolin-1-

ylﬂpyr|n1d|n 4-yl } oxy) pi peri di ne- I-carboxylate

x% Ry{&m5¢1n 4-ylloxy)piperidine-1- -carboxylate;
%(6 éS [(2-fluoroeth I%sulfonyl]lndol|n | -

ey %HQﬁ?ﬁthxé)%my pelrgthelbutapbypkyliatielin-1-

vﬁi e ér{ﬁﬁméﬁ”"%%%i’%h%%”?f'%;238;;133{:'@, 2 2,
|nd %nyQ{P$$$¥?TW%%d% ?h6 ? i@b |1gglltfggyllglndolin—l—
e T rahn el oy ?L?.l%‘aoﬁ fappoxylate;

g 3 o

%jpyﬁmﬁﬁhﬁkéﬂ}ﬂ@@y&p) peabdipe: | - carboxyl at e;
2,2,2-trifluoroethyl

Mbqﬁﬁbgﬁi(m%¢#®4méﬂﬁ¢my¥6+059LMQ Aylsulfony!] 1ndolln 1-
yI]pyr|n1d|n 4-yl }oxy) pi peri di ne- I-carboxyrat and

Wk (Ryxgmmdxnfﬂfyi]Qxybﬁﬂpéﬁiﬁ5n991hamesuk?@ﬂﬁé,2 3-
di hydro-indol -1 -yl)-pyrimdin-4-yl oxy]-piperidine-i-
T Xy ek ed — (23 met ipbray nre €6t i mathybapbsohydnindolin-1-
co riS|q9 a conpound according to any one of the
2&?%%3 %Q)%Z&%ﬁQﬁybPl®%§%ﬁﬁ@@U1r@arngab@eptabIe
alt_therepf ctive
prop e‘ 40 {ag_ ?’n— ?ethylsulronyl) indolin-l-yllpyrimidin-
4-ylloxy)piperidine-l-carboxylate;
isobutyl 4—({6—[5—(ethylsulfonyl)indolin—l—yl]pyrimidin—
4-yl}oxy)piperidine-Il~carboxylate;
sec-butyl 4—({6—[5—(ethylsulfonyl)indolin—l—yl]pyrimidin—
4-yl}oxy)piperidine-li-carboxylate;
cyclobutyl 4-({6~[5-(ethylsulfonyl)indolin-1-
yl]pyrimidin—4—yl}oxy)piperidine—l—carboxylate;
cyclopropylmethyl 4~ ({e-[5-(ethylsulfonyl)indolin-1-
yl]pyrimidin—4—yl}oxy)piperidine—l—carboxylate;
2,2-difluoroethyl 4-({6-[5-(ethylsulfonyl)indolin-1-

yl]pyrimidin—4—yl}oxy)piperidine—l—carboxylate;



i ngredient; (22) the pharmaceutical conposition
according to the above (21), for treating and/or
preventing type 1 diabetes nellitus, type 2 diabetes
mel litus, or diabetes- retatéd-di sease; (23) the
pharmaceuti cal conposition according to the above
(21), for treating and/or preventing adiposity; - 14

2(, 241 -wse £af, 03 ceemaund. @eeordl ng- i1 a0V 91 Pin&g in-1-

above (1) to (20) or a pharmaceutically acceptable
ySalply rirerigef- 4 far 0BG & har rescepbk ¢abte ;
conposition; (25) the use according to the above (24),
twlrer-®iut yithd - [pltar{facleiit- flal o wonqogl f$0Df bSy 8] indolin-1-
conposition for treating 'and/or preventing type 1
vdi} @yetied dael-H4itwis ot yipel = r thiabet escaebbiyUste or
di abetes-rel ated di sease; (26) the use according to
CeRé —Rpdve (“24)! 6 vt @1PRHes U Yralcerde £an-1-
nposition i s a conmposition for treating _.and/or
Ygrﬁév&ﬁffilﬁgmécﬁ‘a&s}iqw REPAT L IRR oL BPOXY bak ¢ hg
and/or__prevent i di sease, . conprisi mnjstering a
R YT 6t raett Vel SRty DT S Sahpbte [ oh -
[ L0 ,any 0 . the. above (1), to (20) or a
y%ﬁ%?ﬁg’gggitlﬁlcél Irp)//i }é%g@g%la %1‘el§‘§f€f e{ her e%?xy%t%\’ manmal
e 28 thhe sethad accar i - .- wherein
tehe di S}J(}ase (i{s t[ype(:él)}; di%ﬁ&éﬁwﬁg?ﬁgé%ggb

ydi1aheties qield-iius < Prp dhabel Bss L el 8l edodi s8ase; (29)

t he nmet hod according to the above (27), erein the
teirgseass vils 4adi (s 3y (metgy  S0) £ 1hel netdediaccor ding to

any one of the above (27) to
yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
2,2,2-trifluoroethyl 4-({6-'5-(methylsulfinyl)indoiin-1-
yl]pyrimidin—4—yl}oxy)piperidineél—carboxylate; anc
isopropyl cis-3-fluoro-4-[6-(5-methanesulfonyl-2,3-
dihydro-indol-1-yl)-pyrimidin-4-yloxyl-piperidine-i-
carboxylate;

(21) a pharmaceutical composition comprising a compound
according to any one of the above (%) to (20) or a
pharmaceutically acceptable salt thereof as an active
ingredient;

(22) the pharmaceutical composition according to the
above (21), for treating and/or preventing type 1
diabetes mellitus, type 2 diabetes mellitus, or diabetes-
related disease;

(23) the pharmaceutical composition according to the

above (21), for treating and/or preventing adiposity;



(29), wherein the mammal is a human. Advantages of the
I nvention [00121 The present invention can provide a
pyrim dyl indoline conpound having an excell ent

hypogl ycem c effect - 15 -orld pharmaceutically
acceptable salt thereof and a pharnaceutica

conposi tion having excellent therapeutic and/or

prevertl ve ef feels i tame dq i b@%e%ngeJ)Aé t&?’thé YBSove

2 di abetes nellitus, pregnancy

hMka9|Mﬂ%”k%:Q§%§§§r§¥c8ﬁ9§5aﬁ§§tQEéepkggﬁérgglt thereof

gl ucose tolerance (IGI), diabetes-relat i seas

f{&r prodwdippss tyhaypesht pesiacohyperehghest erol eni a,
lipid netabolismabnormality, hypertension, fatty

(2¥erthe metealzaldoxr gy riae; he detvdye cap 4j Acwh @t d Uk exhe

angi na pectoris, nyocardial infarction,

RIra and ol etki somphiybeioni cenkacompdsgoubh, for treating
lications fromdi abetes (e.g., retinopathy,
AL e opdRhy! dhehraes, mefddtugangyeae?

fectlous sease and, ket osis). _Best Mde for

#iﬁ %%%51n@%n@?%ﬂetF90I§laFﬁdtﬁésﬁﬁégent

|cat|on t he nunber of

ii;ygler? “at 51ts aoo”:?%lclxdltrbg tséw )gh?f 5 leésgﬁ { O‘fﬁ%jelm ntlf“ﬁe
n C
éﬁg%ﬁ%%?égﬁ%%é %8ﬁ1t§o r%ﬁg¥ﬁ§ 8 1?6 reatlng

&34 hon ﬁ@&@n@m Igswggﬁyﬂhyl ethyl, propyl ,
i sopropyl, butyl, I sobutyl ;] sec- butyl tert-butyl,

gﬁnﬁblmathoo for treating and/or preventing disease,
comprising administering a pharmacologically effective
amount of a compound according to any one of the above
(1) to (20) or a pharmaceutically acceptable salt thereof
to & mammal;

(28) the method according to the above (27), wherein the
disease is type 1 diabetes mellitus, type 2 diabetes
mellifus, or diabetes-related disease;

(29) the method according to the above (27), wherein the
disease is adiposity; and

(30) the method according to any one of the above (27) tc

(29}, wherein the mammal is a human.

Advantages of the Invention
[0012]
The present invention can provide a pyrimidyl

indoline compound having an excellent hypoglycemic effect



i sopentyl, 2-nmethyl butyl, neopentyl, 1-ethylpropy=,
hexyl, isohexyl, 4-nethyloentyl, 3-nethylpentyl,
2-met hyl pentyl, 1-nethyl pentyl, 3, 3-dinethyl butyl,

2, 2-di met hyl butyl, 16 1, t-dionet hyl butyl,

1, 2-di et hyl butyl, 1, 3-di net hyl butyl,

2, 3-di net hyl butyl, and 2- ethylbutyl groups. [0015] In
Jﬂ“%Fﬁﬁﬁﬁﬂgcéﬂ%ﬁagﬂI?Hdéﬁhpéé - nggyEﬁQ§é5¥lan%r9”p"

refers to a saturated cyclic hydrocarbon group avi ng

phamnat st el ad Do Stk oM Chales g CY¥&EOPI 8RY| therapeutic
cycl obutyl, cyclopentyl, cycl ohexyl, and cyclohep?

qndﬂqr;pﬁéﬁbﬁﬂlvdreﬁﬁ&tm&e@@ntyﬁpemlﬁL@Bét@Q,ma11§2u§5
al kynyl group” refers to a linear or-branched al kynyl
tyirsupy b eie 2 nol Blivas bapragoascandiabetades

et hynyl, 2- propynyl, 1-nethyl-2-propynyl,

hy/R{ I Y Ry ARG ed oy umryﬁm fagtasshylnpaboegnglpcose

SRR A et TR S 1
T o Bfﬁ?%ﬁlebp%ﬂéen% FLtpotrat gl 6nte, ol caton

n?é%g%% pr openyT )g’err]r%l(%ef FH Qggggn%g PLopERY!

retBidyi el é%@%ﬂy ﬂ?th¥£r86 EOPQFXLEehE?HgﬁnE

et hyl - 2-prop uten I ute
gubEeys, _miﬁﬁi%ﬁii*bﬂﬁﬁﬁy& 1énetQ¥EeL1@§E§Q¥551%

pentenyl, and 1-hexenyl groups.
hyperuxicemia, and gout), or comp11catlons from diabetes

(e.g., retinopathy, nephropathy, neuropathy, cataract,

foot gangrene, infectious disease, and ketosis).

Best Mode for Carrying Out the Invention
[0013]

In the present specification, "p" in S(O),
represents the number of oxygen atcms bound to the sulfur
atom.

[0014]

In the present specification, a "Ci-C6 alkyl group"
refers to a linear or branched alkyl group having 1 to 6
carbon atoms and includes methyl, ethyl, propyl,
isoprobyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, 2-methylbutyl, neopentyl, l-ethylpropyZ, hexyl,
isonhexyl, 4-methylpentyl, 3-methylpentyl, 2-methylpenty:,

l-methylpentyil, 3,3-dimethylbutyl, 2,2-dimethylbutyl,



In the present specification, a "nono- or di(Cl-C6

.al kyl)am no group" refers to a group in which one or
two - 17 of the "Cl-C6 al kyl groups” bind to an am no
group. Exanples of the nond(&Cl—C6 al kyl ) am no group

i ncl ude -nethylam no, ethylam no, propylam no,

i sopropyl am no, butyl am no, isobutylam no,

Sec-dt A Bty ert, PuéyﬁégﬁygbuggﬂtyhaglEgmatnylbutyl

i sopent yl am no, 2- meth yl butyl am n neopentyla

1 - ptdwhaprromp ey NO, andexyd any Dout { $0§sxyham no,
4- nmet hyl pentyl am no, 3- net hyl pentyl am no,
Rt hyl pentyl ami no, and 1- net hyl pentyl am no groups.
Exanpl es of the di (C-C6 alkyl)am no group include
di metlny [t poesdingt e fiogatNoret hy | OB -A&T hyyahdabkyl
dlpropylan1no di butyl am no, di pentyl am no, and
%Wyl%@ﬁw groupssafenaved twucihe pyesenktrbon group
ecificatiaon, a "halogen atonf refers to a fluorine,
W GH9 ne, Ebr bridieora FoEF nenat leUF9929y~ APERBYL,
$r§g n pecification, a "Cl-C6 al rou refers
% ﬂ% ,?V%&ﬁ&ﬁPEﬁﬁr"%ﬁC&O%eﬁy ylaﬁ OEECLBPﬁB§V+to
gen atom and i ncl udes net hoxy, ethoxy, propoxy,
sopropoxy, butoxy, isobutoxy, sec-butoxy,
f@sisput oxy, pentoxy, isopentoxy, 2-nethvlbutoxy,
neopent oxy, hexyl oxy, 4-nmethyl pent oxy,

3~ Metifly ldpeniveserAn s IV PRIK 0%y - @ 04pS, 1 kI023]
In the present specification, an "aryl group rs
grooan" arofmtd ccdy4lr DCREHONo gr BUANBAYENE1 Ryh9 114 reapbon
having 2 to 6 carbon atoms and includes ethynyl, 2-
propynyl, l-methyl-2-propynyl, 2-ethyl-2-propynyl, 2-
butynyl, l-methyl-2-butynyl, 3-butynyl, 2-pentynyl, 1-
methyl-2-pentynyl, and 2-hexynyl groups.

[0017]

In the present specification, a "C2-C6 alkenyl
group” refers to a linear or branched alkenyl group
having 2 to © carbon atoms and includes ethenyl, 1-
propenyl, 2-propenyl, l-methyl-2-propenyl, l-methyl-1-
propenyl, 2Z-methyl-l-propenyl, 2-methyl-2-propenyl, 2-
ethyl-2-propenyl, i-butenyl, 2-butenyl, i-methyl-2-
butenyl, Z-methyl-l-butenyl, l-ethyl-3-butenyl, 1-
pentenyl, and l-hexenyl groups.

[0018]

In the present specification, a "mono- or di(Cl-Cé

-alkyl)amino group" refers to a group in which one or two



18 atons and includes phenyl, indenyl, naphthyl,
phenant hrenyl, and anthracenyl groups. [0022] |In the
present specification, a "heteroaryl group” refers to
a 5- to 8-nenbered aromaticlieterocyclic ring
containing 1 to 5 heteroatons which may be the sanme or
different and are selected fromthe group consisting

off thexygence Wiyl @hglt nogen a4 ogs. aaidoi gebugdes
furanyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl,

Ebaimpd@lsylof thy amylo (Qy+dalyd Lk pyyddlazs nytoup include
pyrimdinyl, pyrazolyl, imdazolyl, triazinyl,
mettihydiaaz oloy| e tihg ldazioidyi azodyylambenzi sexpzebylamino,
chromenyl, quinolyl, benzothianyi, quinoxalinyl, and
dEvAGIiingzi Moyl f@023jc-bmt yhempnesenert -
speci fication, a "Cl-C6 al koxy-CO -C6 al kyl group”
DU RIS ra RFTTUDL 4T Mhvi cIrf IRt Giambnal kyt  group” s
substituted by the "Cl-C6 al koxy groug? and includes
SRR ro HABBRAY 244 hokypr BpyPropylaming,
but yl., et hoxymet hyl, , et haxyet hy| , . et hoxypropyl,
et B! IO HT, OtO LRSI bREORIpr oDy
yl .. grot 4] * phar paceutical ly
N%Ig%g&%%%éﬁgdﬁ%{o T e?g]?%k%%ﬂggné}é}$m%ﬁ%t ?%gfgr med by
@360 8, IGMIRAU NG Oipd he mesans df%ﬂﬁgkﬁméﬁléban

acid or a base. [0025] 19 Exanples of the salt
dInglludeiihy dyehad | des1 sici Bfethylamino, diethylamino, N-
ethyl-N-methylamino, dipropylamino, dibutylamino,
dipentylamino, and dihexylamino groups.

[0019]

In the present specification, a."halogen acom"
refers to a fluorine, chlorine, bromine, or iodine atom.
[0020:

In the present specification, a "C1-Cé alkoxy group"
refers to a group in which the "C1-C6 alkyl group"” binds
to an oxygen atom and includes methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy,
pentoxy, isopentoxy, 2-methylbutoxy, neopentoxy, hexyloxy,
4-methylpentoxy, 3-methylpentoxy, and 2-methylpentoxy
groups. |
[0021]

In the present specification, an "aryl group" refers

to an aromatic hydrocarbon group having 5 to 14 carbon



hydr of | uori de, hydrochl ori de, hydrobrom de, and

hydr oi odi de; inorganic acid salts such as

" hydrochloride, nitrate, perchlorate, sulfate, and

phosphat e; | ower al kanesu fldhat es such as

met hanesul fonate, trifluoronethanesul fonate, and

et hanesul fonate; arylsul fonates such as

henzen I -1 ol uenesukfo ».organic acid

Ak e N S e

shdfatenr &8¢0) bahe, ah @R EA8L8y1 géehg%e., and nal eat e;

al kali netal salts such as sodium salt, potassium

ga022] and lithiumsalt; alkaline-earth netal salts

such as calciumsalt and nmagnesiumsalt; netal salts

such Ias tleummasesaldpandiconisa) ta "hoaoegaat¢15§-bsp"

such as ammonium salt; amne salts such as organic

= e8s foraekanpb e§-memotyednmanemsalit, hedeberyylian aeng

salt, norpholine salt, glucosam ne salt,

PHERA Y B2 hetal Ryheksrertempt wvhéthyhenedeathre ssakt or

4iﬁ{mtq¥lglu am ne_salt, guanidine salt, diethylamne
SreRl . JFantheesheY, LaPRyERshaRgLRNTABSE kNG OFf

- gigSP%XIeth%Ienedianine salt, chl oroprocaine

N |
%%ﬁ?%n procaine 3 _t?18¥%?ﬁ3n6F8Wana§glPPCNPdeS furanyl,
%@&Pﬁﬁé}fgﬁﬁm D€a ?B]éhgk%&%%'o??zﬁa'ttniazolyl,

tetranet um'sa

i sty droxy gy | ) 3 aerehpanessalh (3Rg)am.0e-agh,
salts such as glycine salt, Tysine salt,“afgtrniné !

SeldazoDyD) thingzsalt, ehuhamate;yand;asparhate
[0026] - 20 The conpbund of the gresént inventfgﬁlyl'

bepesentedlpy, theogengl al qhonsuka, (brnebrbkbhyivwhen
left in the air or

quinoxalinyl, and benzotriazinyl groups.

[0023]

In the present specification, a "C1-Cé6 alkoxy-Cl-C6
alkyl group" refers to a group in which the "C1-Cé6 alkyl
group"” 1is substituted by the "C1-Cé alkoxy group" and
includes methoxymethyl, methoxyethyil, methoxypropyl,
methoxybutyl, ethoxymethyl, ethoxyethyl, ethoxypropyl,
ethoxybutyl, butoxymethyl, butoxyethyi, butoxypropyl, and
butoxybutyl groups.

[0024]

A "pharmaceutically acceptable salt" refers to &
salt that is formed by reacting a compound of the present
invention with an acid or a base.

[0025]



recrystallized, may associate wi th adsorbed water
through water absorption to forma hydrate. Such a
hydrate is al so enconpassed by the salt of the
present invention. [0027]-The €onpound of the present
i nvention represented by the general formula (1) or
(I'l) may have an asymetric carbon atomin its
nol e ther re.{nclud opt.i ' S, I
hescst Bl eI 00 SR cpbl L POTEDCouth o
nearesenbedaby Aaysirsghe | &y diro®rom ral
formia () o (I Tﬁﬁgfl‘%@%ﬁ%éﬁh“&'&%r el
pyeésenbdideenthongaspeeaentiedahy st kecgenar ak ool i e
(1) or (Il) also enconpasses all such optical isomers
mhtdrahext peeshbdbrahesesoptfiacal, as@NPhSsiphadRy Nk
[0028] In the general forrmula (1) or (Il), R 1is
»tkpargbl§onates- such akkyk tiemepuitfionatray have 1 to
3 substituents selected fromsubstituent group a, a
e3L ErueyersalrRyesugf ouptehi @Rdneyhhagsul fopalde;
subst i ent§ selected from substituent group R an
%ﬁYhEug¥8BB,e6rsﬁ°ﬁnﬁ6 612686 SHEPPRARI RESgPoup, nor e
ferably.a Cl-C6 al kyl. group, which may have 1 to 3
gég% P?S%%ang ?éc?§8a¥F8nFc§§b§F#F§eﬁPcéréﬁpaéeéﬁtﬁr
cy g .whi.ch y__have 1 to. 3
et e et Ll PP PR B et n: groap iR Sseate
SRE €2 REST BhaAPLY 18, 0B hyh i 284Nyt BT QRY L 152RULY! . s
2- 1] ug%oet hsl ’,“*éra??m é%’&ta 3?1 gf%ﬁﬁ. %%)iﬂc-s §] zgg%‘% i Ere™
geber abotaspuh@a £h)tprahbl LitMivg Reeker ahhy1:0.00 1ty
nore preferably O.
metal salts such as calcium salt and magnesium salt;

4

metal salts such as aluminum salt and iron salt;
inorganic salts such as ammonium salt; amine salts such
as organic salts, for example, t-octylamine salt,
dibenzylamine salt, morpholine salt, glucosamine salt,
phenylglycine alkyl ester salt, ethylenediamine salt, N-
methylglucamine salt, guanidine salt, diethylamine salt,.
triethylamine salt, dicyclohexylamine salt, N,N'-
dibenzylethylenediamine salt, chloroprocaine salt,
procaine salt, diethanolamine salt, N-
benzylphenethyiamine salt, piperazine salt,
tetramethylammonium salt, and

tris (hydroxymethyl)aminomethane salt; and amino acid
salts such as glycine salt, lysine salt, arginine salt,
ornithine salt, glutamate, and aspartate.

[0026]



[0030] In the general formula (I) or (I1), each R2
may be the sanme or different and is preferably a
hal ogen atom [0031] In the general fornula (1) or
(I'l), nis preferably 0 er 20, -more preferably O.
[0032] In the general formula (I) or (I1), each R3
may be the sanme or different and is preferably a

hal e, roul a (1) _or

0 e O L VA
GENef I er . a.

%@ﬁrogen%%(ﬁgxﬁP%fﬁé%pé?iyﬁtgzbug%éérE§§%1§%B°§Fk%§§ or

O t AN 2 Lf g bk ¥s @ b ogenn ababehed G2t through
al koxy group, even nore preferably a hydrogen atom or

wa et hdogo oo, t§ 003Gh 2 | Bytihet geneswedn formpfadd )is

or (Il), Reais preferably a O -C6 al kyl group which

eSO heverrpa 953l supsthe uemt 5 oSetbet pdebeam invention.

substituent group a, a C3-C7 cycloal kyl group which
have 1 to 3 substituents selected from

substj tuent grou an aryl group which may have 1

to 3% CSHPOUR é%?@hﬁﬂ&ﬁﬁ%ﬁp?r%ﬂﬁ%ﬂkﬁ@mt{ﬁﬁﬁeiﬁmﬁ@ﬁ by
i Pl LR, 8 208 WA e L L0 2,
praferabl y, 8 Cly - 08, 4 kyl, @r QUR whigch. By have 1.to 3
substituents
optical isomers. All these isomers and mixtures of these
isomers are represented by a single formula, i.e., the
general formula (I) or (II). Thus, the compound of the
present invention represented by the general formula (I)
or (II) also encompasses all such optical isomers and
mixtures of these optical isomers in any ratio.
[0028]

In the general formula (I) or (IX), R* is preferably
a Cl-Co alkyl group which may have 1 to 3 substituents
selected from substituent group a, a C3-C7 cycloalkyl
group which may have 1 to 3 substituents seiected from
substituent group B, an amino group, or a mono (Ci-C6
alkyl)amino group, more preferably a Cl1-Cé6 alkyl group
which may have 1 to 3 substituents selected from
substituent group o or a C3-C7 cycloalkyl group which may
have 1 to 3 substituents selected from substituent group
B, even more preferably a methyl, ethyl, propyl, isobutyl,

2-fluoroethyl, or cyclobutyl group.



sel ected from substituent group a, a C3-C7 cycl oal kyl
group which may have 1 to 3 substituents selected from
substituent group (3, or a heteroaryl group which may
have 1 to 3 substituents-séllected from substituent
group 13, even nore preferably an isopropyl,
i sobutyl, sec-butyl, tert-butyl, 1-ethylpropyl,
Roddaroroet hyl, 2,2- difluoroethyl,
2,2, 2- trlfluoroethyl cycl opentyl net hyl,
1- cyanophepyeelchdl, feehoRenty) oLy utyl
furylnethylxgroup. [OOSé?RﬁlgytH%Egg%gfa Mf%ﬁ fé& ﬁ%?ly
R6lx i, prefermbd fevaly @. al kyl group which may have
1 to 3 substituents selected from substituent group a
dH0Hh aryl group which may have 1 to 3 substituents
sel ected from substituent group J3, nore preferably a
Cl- C8naltkyl ggnewe wficgmuisy (aveod (DIB, sadiStR went He
el ected from substituent group a, even nore
té}“ef%ar“éeolﬂr .,Wwar@q, oup. pf@@@?iibl}/nat halgegeeratom.

ﬁéﬂiﬁﬂ a (1), Réc is preferably a C1-C4 al kyl group,
preferably a butyl group. [0038] 23 In the

general farmula (l) R7 i referably a
hydrggen at &m neﬁ%% ﬁéﬁﬁ%& EI 6355?@WEIerablY
@roup,, mre pr hydrogen atom or a net hyl
group.” [0039] G%Eeéﬁ$hy exanpl es of the conpound of
tdvsoresent  invention represented by the general
formula (1) can include conmpounds described in Table

1 bellpwthdowevRral formula (I) or (II), each R’ may be

the same or different and is preferably a halogen atom.
[0033]

In the general formula (I) or (II), R is preferably
a hydrogen atom.
[0034]

In the general formula (I) or (II), R®is preferably
a hydrogen atom, a Cl1-Cé alkyl group, or a Cl-Cé6 alkoxy
group, more preferably a hydrogen atom or a Cl1-C6 alkoxy
group, even more preferably a hydrogen atom or a methoxy
group.
[0035]

In the general formula (I) or (II), R%® i

n

preferably
a Cl-C6 alkyl group which may have 1 to 3 substituents
_selected from substituent group a«, a C3-C7 cycloalkyl
group which may have 1 to 3 substituents selected from

substituent group P, an aryl group which may have 1 to 3



the present invention is not intended to be [imted to
t hese conpounds. In Table 1 below, the follow ng
abbrevi ations are used: Aly: allyl group Bn: benzyl
group Bu: butyl group cBu: ZZFctobutyl group cHp:

cycl oheptyl group cHx: cycl ohexyl group cPn:

cycl opentyl group <cPr: cyclopropyl group Et: ethyl

f I :
éﬂﬂ%ﬂﬁ éht§“£@qwgtgﬁoH€dF ubstlﬂr ngr 8§8H§Op§F a

hexyl group TBU! 1s0 group

kgitﬁélztba | wiSH M P nha%eZ dkgetah)éhbét RL,Q
group %%l %ﬁﬁée%l group 2 w Pn: “n-pentyl gréup grpe

operyd G e i @éﬁﬁtd L oQEOBD nSBU: pSEe; byp, -
SFgl:l;oup tngf tgsrliﬂ%l;u}t_gll gro%poln Fﬁemco up R% t%g a cl

Gy oty -grounli wates mdmthaviesl Qo BnstibeteelunmsR3,
the synbol "-" indicates that nis O.

selected from substituent group a, a C3-C7 cycloalkyl
group which may have 1 to 3 substituents selected from
substituent group B, or a heteroaryl group which may have
1 to 3 substituents selected from substituen= group B,
eéven more preferably an isopropyl, isobutyl, sec-butyl,
tert-butyl, l-ethylpropyl, 2-fluoroethyl, 2,2-
difluorcethyl, 2,2,2-trifluoroethyl, cyclopentylmethyi,
l-cyclopropylethyl, cyclopentyl, cyclobutyl, or 3-
furylmethyl group.

[0036]

In the general formula (I), R® is preferably a Cl1-Cé6
alkyl group which may have 1 to 3 substituents selected
from substituent group a or an aryl group which may have
1 to 3 substituents selected from substituent group B,
more preferably a Cl-C6 alkyl group which may have 1 to 3
substituents selected from substituent group «, even more
preferably an isobutyl group.

[0037]

In the general formula (I), R®* is preferably a Cl-C¢4

alkyl group, more preferably a butyl gréup.

[0038]



25 - [0040] [Table 11 RZ) mRA R6 1- 6 N, 1 6 NI ~N
‘Nl R(OPS5 4 INRs R7 3R3/n No. S(OpRL 2 R R

g ReRR 11S(0)2Me -. - HH C0)OVe IH 2 IS(O)Me - -
HHCO)OEt IH 3 1S(0)2Mr 22 -HH C(0)OPr IH 4
S(O2Me - - HHC(O)O(.P) jH 5 S(O2Me - - HH

C(OOBu H 6 S(O2M - HC(O)O(lBu H 7 S(0)2Me -

' H H | ( B
5(0) ghr}e%gk%ﬁﬁlﬁ)r& O)%l?(Bu) Hlvﬁ %ﬁ / Cﬂ) 13 H}: Her8p1y

LRyt éEbnS(QﬁZﬂEuorlnéiék@ﬁp)@fcgn¢lbb31gl§g§»%@%up,
- - lii HCOOX H 13 S(0)2Me - - HH C(0)O0(1-
rhdrel 4o 2Vl H H Iy O¢dn ladomMer Pa) métth$d §¢0):2Me -

- IFHICO0)O0(1-Me-,Bu) F 16 S(0)2Me - - HIF
I@3H0(1-Me-cPn) H 17 S(0)2Me - - H H C(0)0(1-Me-CH.)
H Specific examples of the compound of the present
invention represented by the general formula (I) can
include compounds described in Table 1 below. However,
the present invention is no£ intended to be limited to
- these compounds. In Table 1 below, the following
abbreviations are used:

Aly: allyl group

Bn: benzyl group

Bu: butyl group

cBu: cyclobutyl group

cHp: cycloheptyl group

cHx: cyclohexyl group

cPn: cyclopentyl group

cbPr: cyclopropyl group

Et: ethyl group

Ety: ethynyl group

Fur: furyl group

Hx: n-hexyl group

iBu: isocbutyl group

iPr: isopropyl group

Me: methyl group

NPn: 2,2-dimethyl-i-propyl group

Ph: phenyl group



18 S(0)2Me - |- HH (O Q(NPn) H 19 S(0)2Me - |- HH
C(0)OCH2( pr) H 20 S(0)2Me - H H C(0)OCH2(cBu) IF 21
S(0)2Me - - HH C(0O)OCH2(CPn) H 22 S(0)2Me - HH
C(0) OCH2(cHx) H 23 S(O Are24 = H H C(0) OCH2(cHp) H
24 S(0)2Me - - HH C(0)OCH2(1-Me-cPr) H 25 S (0) 2ne
- HHC (0) OCH2 (2-Fur) IF 26 S(0)2Me - - HH

ES(:0)OGRAS3r FWdois 27 S(0)2Me H H C(0) OCH2(ePn) H 28
S(0)2Me H'1H C(O)OCHwe(.Pr) H 29 S(0)2Me - - HIF
FG(rfB :O@H a2 Hyr&0p S(O)2Me - - |F H C(0) 0( CH2) 2(cPr)
H 31 S(O2Me - HHC(OQ(Aly) 1H 32 S(O2Me - - HH
R3(10) Q32+iF 2 RyDedp IH 33 S(0)2Me - - HIF

C( 0) OCFi 2(Ety21 H 34 S(0)2Me - HH COQCH)aF IF
B S(HNUtY M 19rewe C( O) OCH2CHMVeF |H 36 S(0) 2Me - -
IHH C(0)0(CH2)2CL H 37 S(O M - HH C(0)0(CH2)20H H
S YT AN YL -9¥oRP| H C (0) OCH2 [ (R) -CHWe (OH) 1

'H 9 S(O 2 H.  H,C(0) OCH2[ ( S) - CHVe(, ] F 26 40 ,
S(0) 3 T SRy LB IR 21 SRS RAL s
d_! C(IQ) %g_@o%gr:?{n 'I:l<3, the symbol "-" indicates that n is

0.



42 S(0)2Me - - HH C(OO(CH)20Pr H 43 S(O 2Me - - H
HCOOCH)2NH2 H 44 S(0) M T- - HHC (O O (CH)

2NHVe H 45. S(O2Me - - HHC (0) 0 (CH2) 2Nwve2 H 46
S(O 2Me - - HHC (O OPhZ2H -47 S (O 2Me - - HHC
(O O(4 -F-Ph) H 48 S (O 2M - I- HHC (O O
(4-Ove-Ph) H 49 S(O 2M - - HHC (O OBn H 50
(8PdP2Me - - H1 H C(0)OCH2(4-F-Ph) H 51 S(O2Me IHH
(CaOLeCH2(4-Ove-Ph) H 52 S (O 2Me I- - HHC (O
OCHVvePh H 53 S (O 2Me - - | HHC (0) OCH2CHF2 H 54
S(O 2Me,- -, IHH C4{0) OCH2CF3 H 55 S(0)2Me - - HH
C (0 @H(( F) 2 56 S(0)2Me - - HH

(O Q[ 2- E-'J- METEt ) S(0) 24 - R4 H

_ " di g S(NZMe - - ill H

1&(@ 9 S(¢ - - HH

C(O O . o 22|\/E-(I-) HHCOHH
61 S(O ZMe OMe H 62 glOM™ - HH
cOocCH2 H ) (O 2 - HHC(OCF3 H 64 S(O 2w
- - 65 S(0O)2Me Ili HC(OPr H 66 S (O
2Me - - 1HH ( (iPr) H 67 S(O2Me - - HH
C(O(cPr) H 68 S(O2M - - H1IH C(OBu H

No. | S (0)pR* | r R® S R RS | &
1_i5(0) e ‘- |- la B i (0) aMe in
2 1s(0)Me - |- B E | C (0) OEt iB
3 1s(0).Me - - H H {c(o)opr | B
4 |s(o)Me - - iH IE C(0) O (iPr) £
5_1S(0)Me - - R: ! C (0) OBu im

6 |S(0).Me - - im I H lc(0)o(ipu) Ir
7 | 5(0).Me - - | B E { C(0) O (8Bu) H
8 |S(0).Me - - K E C(0) O (tBu) H
o lscoae [ - o H {H C{0) O(cBu) B
10 |S(0)Me - i- H H C (0) OPn |H
11 |S(0),Me - - H H C(0) 0 (cPn) H
12 1s(0),Me - - H H C(0) OHx H
13 |s(o).Me - - K B | C{0) O{i-Et-Pr) B
14 18(0).Me - i- IH H [C(0)0(L,1-di-Me-Pz) | H
15 |s(0) Me i - - B K lco)oti-Me-eBw) =
16 |5 (0)ate |- i- H {E | € (0) 0 (1-Me~cPm) i B
17 'S (0) e - - H B € (0) O (1-Me-ckix) iH
18 15(0).Me - - H E C (0) O (NPn) im
19 ls (0) :Me - - | H € (0) OCH, (cPr) Iu
20 1S (0).Me - - IH (B | C (O) OCH, (cBu) IE
21 I S (0) Me - E B im | € (0) OCH, (cPm) H
22_|5(0)Me - - H iB | € (0) OCH, (cHx) E
23 | S(0):Me - - i H i C (0) OCE, (cHp) H
24 |s(0),Me - - B E | C (0) OCE, (1-Me-cPr) H
25 |5(0);Me - - B H C (0) OCH, (2-Fur) B
26 |S(0),Me - - H H C (0) OCH, (3-Fur) 1B
27 |s(0),Me i - E IH C (0) OCH;, (cPn) !
28 15(0).Me - - iH i & C (0) OCHMa (cPr) H
29 15(0).Me - - IH H |  (0) OCH (cPr) , H
30 !S(0).Me - - B B | c10) 0(CH,) , (cpr) H
31 18(0) Me - P - | B E C(0)0(Aly) H
32 |5(0)aMe - - I H H C(0)0(2-F-2-Prpe) H
33" |5(0) Me - - |E H C () OCE; (Ety) Is
34 |s(0).Me - - | H E C(0) O (CHy) ,F Im
3z | 5(0).Me - - | IH C (O) OCH,CHMeF IE
36 |s(0)Me b- = IH |H C(0) 0(CH,) ,C1 [H
37 18(0)Me ‘- - H H i C(0) O (CH,) ,0E IB
38 |s(0).Me |- - H H i C (0) OCH, [ (R) ~CHMe (OH) ] | H
39 |S(0),Me P~ - B H | C(0) OCH, [ (S) ~CHMe (OH) ] | &




69 S(O2Me - - HHC (O (iBu) H 70 S(O2Me - - H H
C(O(cBu) H 71 S(O2Me - HH C(OPn H 72 S (O 2Me -
- I'HHC (O (cPn) H73 S(O 2M - - HH CO (NPn)
H_ j I 74S(O 2Me - - H2G (O Hx H75 S (0) 2M
HHC (O (Ay) H 76 IS(CO2Me - |- HH

o (Aly) H 77 S(O2Me - |- HHC(0) (CH)2(Ety)
0

/O 2Me-- - IH H C([®) CHARCPr) [Hio) d@u564d) 2Me T i« |

C(0) (@) 2(cPr) H 80 S (O 2V - - AT HC
) 3 (cPr) H 811 S (O 2Me - IHHC (0) CHCF3
82 S (0) 2Me - 1- HH C (0) (CH2) 2CF3 H 83

O CH2

Lo 2@

j- I'H

I(—l)(

S(O2Me ' - IHH C(O (CH2) 3CF3 H 84 S(0)2Me - - IH
HC(OP

86 S

8

H
CH2

S

OPh H 8 S (O 2Me - - | HHC (0) (4-F-Ph) H

(0)2Me - - IHH C(O (4-OMe-Ph) H 87 ; S (0) 2Me -
- HI HC(O (2-Pyr) H 8 S(O M - H1HC (O
(3-Pyr) H 89 S(O)2I\/E| - IHHCO (4-Pyr) IH 90
S(O) - - HHCOBn H28 91 S(O2Me 1- - HH
C(O)CH2(4-F—Ph) H 92 S(O2Me |- - HH
C(O) CH2(4-OMe-Ph) H 93 S (0) 2Me - - HH C (0) (CH2)
2Ph H 94 S(O)2Me - - H H (O (CH2)2(4-F-Ph) H 95
S(O)2Me H H C(O) (CH2) 2( 4- OVe- Ph) H

)2
H
)



96 S (0) 2Me -

HHCOCHCHWE(OH) H 98 S (0) 2Me |-
CH20Me H 99 S(O)2Me H C(0)CH2OEt H 100 S (O M
HHC (O CH2NH2' H 101 SFO2Me -

102 S (O 2Me -

HHC(0) (CH) 3Ph H 97 S(O2M -

HHC (O

H H C(0) CH2NHVe H
HHC (O CH2NVe2 H 103 S(0)2Me -

HHCONHW H 104 S (0) 2Me - - HHC (O NHEt H
105 S(0)2Me - - HHC(ONHPr H 106 IS(0)2Me - - HH
TN Pr)H T07S(O 20 = T H H GEa N oPo—H—208
o Ve - - HHTOQNBUH 1%‘; S—€ Ay HH CHH1
)]s Nl TBU) [HTI0 SO 2ie = 5 HHS O NEeB—H—t 33
A 03dMB. - - HH T NHATBY H :;1\12 SE 8 cna HH -
G QpNHEn H T3 SO 2Ve [ H QO NHERNS o f of 12

2 M. - H HCT(O 2 H 15 P(U‘)ZIELOEQﬁn rlrlC(G)i‘HtZ
kh [dE64S (0) | M T-[- H HO)NPrz HCJOJJ(A_’:;("‘Z“ —HH
G yNBMZ H I8 S{OZVE -1 H I TCCOLNTe L 539,
o dMe- - HH CCONVEEL TH 120 S(0)2Mos, - LH H
€Oy NMePr T H- 121 5(O) 2Melw - |EH H QLI MELRE LA 125 S
EO0|s@dMee - 1 -i1 HHS (O RE TyH T3 ENE 5, T T
S BdPke | H |- - H H C (O) OCHMePh H
53 |s(0).Me - - B H C (0) OCH,CHF, H
54 ?S(O)zMe - - lu H C (O) OCH,CF, H
55 _isto)ame - - I8 E C (O) OCH (CH,F) , R
56 |S(0)Me - - IH H C(0) O (2-F-1-Me-Et) H
57 |s(0):Me |- - IH H C(O) OCH, (2,2-di-F~cPr) |H
58 |S(0):Me - - H H C (0) OCH, (1-F-cPr) H
59 |S(0) Me - - H H C(0) OCH, (2,2-di-F-cBu) | H
60 |5(0) Me - - B H C(O)H H
61 |S(0) Me - - H H C(0) Me H
62 |S(0)Me - - H H C (0) CHF, B
63 | S(0) Me - - H H | C(0) CF,y B
64 |S(0) Me i- - iH H lc(o) et H
65 |S(0).Me - - H H € (0) Pz H
66 |5(0)Me - - H H C(0) (iPr) Iu
67 |5(0)Me - - B H C(0) (cPr) H
68 |5(0)Me - - B H C(0)Bu E
69 |s(0)Me - - H B C(0) (iBu) H
70 |S(0) Me - - IH H C(0) (cBu) H
71 |S(0)Me - - lu H C(O)Pn H
72 |8(0) Me - - IH H C(0) (cPn) H
73 |S(0) Me - - B B C(0) (NPn) H
74 |S(0)Me - - H H € (0) Hx H
75 _|5(0)aMe - - H H C(0) (Aly) H
76 |S(0) Me - - H H C (0) CH, (Aly) H
77 |s(0).Me - - H H C(O) (CHy) ; (Ety) H
78 | S(0).Me - - | B K C (0) CH, (cPr) H
79 |5(0) Me i - - iH | 5 C (O) (CHy)2(cPr) H
80 |5 (0).Me - - K " | € (0) (CH,) 3{cPr) E
81 |S(0).Me E - H H | C (0) CH,CF, H
82 |S(0).Me i- - H H | C (O) (CH,) .CF, H
83 |S(0).Me - - H H C () (CH>) sCF, H
84 |S(0).Me - - H H C(0) Ph B
85 |5(0)Me @— - H H C(0) (4-F-Ph) H
86 15(0):Me = - H H C(O) (4-OMe-Ph) H
87 !S(0)Me - - H H C(0) (2-Pyr) H
88 |S(0).Me - - H B | C(0) (3-Pyr) |H
89 |5 (0)Me - o |H H C(0) (4-Pyr) H
90 |S(0),Me - - In B C(0)Bn H




124 S (0) 2Me -
HHS(O2(ePr) H 126 S (0) 2Me -
127 S(O 2Me -

HHS(0) 2 (iPr) H 125 S(O2Me -

HHS(O2(iBu) H 128 S(O2M -

HHS (0) 2Bu

H
H H

S(O2(cBu) H 129 S (0) 2Me28 — HH S (0) 2Pn H 130

S(0)2Me - - HH S(0)2Hx H 131 S(O2Me 6-F |- HH
JC(OO0(iPr) IH 132 S(O2Me 6-F - HHIC(OQiBu) H
133 S(0)2 M 6-F - IHHC (0) O (tBu) H 134 S (O 2Me
351 Foyud H H C (O [QCHZ (TR I35 3 0r 2 —a=F——H H
b QL) ZF H 1367S (0)[,2Ve 6= F = ) RﬁAiobé—}V\ B
I3 (s 2ZVE p-F - TTHH lgChF2 C (o)L ;5,2 o, \ 5) 2%14
Bz Fsloyme 1 H H C (O)- OCH2CE3 T H 13§c{q?(,ghz}ji},(d—i¥1p\h)6_': H
5L 0L 3).4d BU) 120 S(O 2V 7= HH A OB b 28
341 Q[ 2Zme V- F - B H (OpO(TBy) H Z«(‘bﬁqr?;k;sj) 2 NES
B Hslo ) O (1 PT) H T3 RO Ve = = [ M Qs B . H
344 S 2V A-F - H H TIQRO(TRE) H [EEp3LS M
B [ SeO(tau)- H 146 S (U 2V, = ol dedkd) O (I Pr;
jobl | s &fike S (O)- 2VE [~ - H HC (Gh O (1B cahml! 128 S 1,0
M s F C(O Q(TBU) [ 149 S (O odVim - 1 F Oy
100) s (. Pf) |1 - 150 SO ZVe - - Ho;—cﬂh&g) O(CHy 2FH
103 | S(0),Me - - H H C (0) NHMe B
104 | S(0);Me - - H H € (0) NHEt H
105 | 5(0);Me - - H H C (0) NHPzr H
106 | S{(0)Me - - IH H C (0) NH (iPr) H
107 | S(0),Me - - it H C (O) NH (cPz) H
108 |S(0),Me - - H H C (0) NHBu H
109 |S(0) Me - - H H C (0) NH (iBu) H
110 {5(0) Me - - H H C (0) NH (cBu) H
111 |s(0).Me - - H H C (0) NH (tBu) H
112 {S(0)Me - - H H C(O)NHPn H
113 | 5(0) Me - - H H C (0) NH (cPn) H
114 |S(0) Me - - H H C(0) NMe, B
115 | 5(0) ;Me - - H H C(O) NEt, H
116 | S(0) Me i - - H H C(O) NPr, H
117 |s(0),Me - - H H € (0) NBu, H
118 | 5(0).Me - - H H C(0) NPn, H
119 | S(0) Me - - H H C(0) NMeEt B
120 |s(0).Me - - B H C (0) NMePr H
121 {S(0),Me - - i H C(O)NEtPT H
122 |{5(0) Me - - im H §(0) ;Et H
123 | 5(0)Me - - H H | §(0) ;Pr B
124 |s(0),Me - - H H | s(0), (iPr) H
125 | 5(0) Me - - H B §(0) ; (cPr) H
126 | S(0) Me - - H H S (0) ;Bu H
127 |S(0) Me - - H H S (0) » (1Bu) H
128 |8 (0) Me - - H B S (0} (cBu) H
129 | 5(0) Me - - H H 5(0) .Bn g
130 |S(0) Me - L= H B S (0) :Hx H
131 |S(0).Me 6-F - H H C(0)0(iPr) H
132 |5(0):Me 6-F |- H B € (0) O(iBu) H
133 |5(0) Me 6-F - H H € (0) O (tBu) H
134 {5(0).Me 6-F - Ir H C (0) OCH; (cPr) B
135 | S(0) ;Me 6-F - B H € (0) O(CH) ,F I B
136 [s(0)qte 6-F - | 5 H € (0) OBn im
137 |S(0).Me 6-F - i H C (0) OCH,CHF, H
138 |S(0) Me 6-F - H H C (0) OCH,CF, H
139 |8(0):Me 6-F - H H C(0) (iBu) H
140 |5(0).Me 7-F - H H C(0) O (iPr) H




151 S(O Me -
(O OCH2CHF2 H 153 S (O 2Me -
154 S(O) 2Me -

- HF CO0)Bn H 152 S(O 2M - - HF C

H C(0)0(tBu) H 158 S(O 2Me 6-Cl

F C (0) OCH2CF3 H
HF C(0)(iBu) H 155 S(O2Me 6-Cl -
H C(0)0(iPr) H 156 S(O) 2Me 28 Gl -
157 S(O)2Me" 6-CL -

HHCOQiBu) H

- HHC(0)OCH2(cPr) H 159 S(O)2Me 6-CL - H H

C(0)O(CH2F H 160 S(O2Me 6-C1 - HH C(0)OBn H 161 S
{d)is Ve 0- U [7-gH H L (V) gl < H c‘ Ag‘tgu)( 9) NZ'VE JH,
b02Us oy B H CTLU) OLHZCES ‘é > (U)c; Yy O- S LT
t43(|@loy pk BU) H 1647 5( 0 21 o 1)1y
IRt - - [HO 1O 1662 b 2 = = 1
s [ OCHZ LCPr)_H 16} ::(Cu);zlve “ct%) o fean e
s, &E2) ZFH 1682 S(0O) 2 H T ) [%1 H—169 P
SO k.- - U OO OORGAFZ [ TTOR0hale =~ H G
el ) T S(OT2VE = F,BT OUGLLED) 1727,
e - -~ W BT C0) OB H[rI73 S, Vi~ Ve HH,
G(o )SQ();MEr) H[- 174 S( O ZMelb- Me[zH CH [(IAELTHBU) H  I7p
SaOs Ve 7-VE = H H C0) OLPT) 176 o h2VE 7= VB~ H
oG et Bu) |H 177-S (O [ZMe - (Fkoyodliewd] H TTON, O
(dsF)o e 178 [S(O 2Me - 2-({R) - Mo H H [ (&h&EBU) H 179
S Qs HVIee - S -MeIHHC@AiR) Hlico cizw H
155 | S (0) Me 6-Cl - H H €{0) 0 (iPr) "
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ebiHs@E0) 0 (|GH2) 2F H 462 S( 1) 2BU fooobd.dd CLOY OB TH
483/ s$60) 2BU-- - B H C (O} OCH2CF3 Hod64, S (0) 2BUg-
653H Sl'fb)@r(O) (|-BU) H 465 EBH(O) }ZBU - c(o)|5|(i|¥§ C (U) 0] H
5Prskok 466 S (0) [2BU - 4sxH Mea C (O)cBoldBU) H 467,S
©) 288 - - H-Me Cc|(O) OCHE (chr) H |A68:oe( O 2ZBU a-
| spsMis (@26 0) O [-CH2) [2F H 469 S|{0) 2BloyoesmH ME C (0U)
€Bn sk (#¥0 S |CO) 2B - - FuMe € (0) QebRdGe3 H 471 Sy
69) [s2Buisw - H-Me Cl(O) (iBW) Hs 472 R(ObaBY - - H OVe
€¥0)s@pidew) H |[-473 ${0)2Bul= - H: OVE @p0eHBU) H 474
so((GY01 28w - -[-H OVB- C (0) [OCH2I{ cPr) |dbyodkdh S (0) 2B
561] Lslc@e)C [((O) O[( CH2) 2F H 1476 S[c)aBen- - H OVHgx
0)sORAR: e 77 =S( Q) 2B. . e OVEIIC (O) dobobaehs H 478 |«
stx0)s2@geere) H-OVe ¥ 0) (i BUY i [= c(0)0 (irz) H
664 | S(O)CH,(cPr) - - H H C(0) 0 {tBu) H
665 | 5(0) e - - H H C(0)O(iPr) 3-F
[0041]

Among these exemplary compounds, the compound 4, 6
8, 9, 11, 13, 19, 26, 28, 34, 53, 34, 69, 262, 264, 305,
307, 308, 310, 313, 325, 326, 355, 391, 396, 503, or 617
is preferable, and the compound 4, 8, 19, 34, 53, 54, 69,
262, 264, 305, 313, or 617 is more preferable.

[0042]

The compound of the present inven=ion represented by
the general formula (I) can be produced by, for example,
processes described later. In the production processes
showr: below, indoline intermediates, piperidine
intermediates, and pyrimidine intermediates can be
produced with reference to, for example, J. Mecd. Chem, 41
1998, 1598-1612, Bioorg. Med. Chem. Lett., 2002
3105-3110, Chem. Pharm. Bull., 1993, 41, 529-538, J. Org.
Chem., 53, (1988), 2947-2052, WO 2003/47586, and WO
2006/76243. Moreover, commercially available indoline

derivatives, piperidine derivatives, and pyrimidine




479 S (0) 2 (iBu) - - HHC (0) O (iPr) H 480 _
S(0)2(iBu) - - IHHC(OQiBu) H 481 S (O 2 (iBu) i-
- HHC (O O (tBu) H 482 S(0)2(iBu) - - HH
c(o)ocH2(cPr) H 483 S (0y 22iBu) j- - HHC (0) O
(CH2) 2F F 484 S(O)2(iBu) - - IHHC0)OB
S(0)2(iBu) - - C(0) OCH2CHF2 H 486 )S
(1

4 Bu
detiihizs 488@@%%%; oo A oF o ¢
W2 Blres: H M C0)O(tBU) H 490 S(0
Hme :Pr) H 491S(O) CEI;3U) H4g§ggoog (
4 $(0)2(iBu) - - H M C(0)OBn -
%ﬁ: )(0)( OCH2CF3 H 494 S (O 2 (iBu) - - HM C (0)
(i Bu)Id*th@i*ﬁ(d@s%(ast)mscmdécﬂ\htqﬁ) O¢4, Piry HR34916‘-,S RS,
(0) (|Bu) - - HOw C (O O(tBu) H 497 'S (0)
F@B@f“ H B @®'(Ok, OBH2ahdPp) ake 498 dS f(iQed? 1(11 Bue
- - Howe C(O) 0 (CH2, 2F H 499 S(0)2(iBU) - - H Owe
weHeBh Frrmobr S %b) (nu)as dezmn@wm@ RS) e©CEREFBOH &
37 501 S( 0).2(ii Bu) H Qv iBu) H 502 S .
1O OB I H gr gy oR(ulFﬁr)a E¢1 ) aém fomﬁBw}hlcn
HHC (O _O(tBu) H_504 S(0)2(cBu) -
fafo)f&fﬁfz&)m 5 Js‘(‘eﬁfz%%sa% S Fr ox Cpepere  2EnH

u) - § :
;7 /Boc re_~esent oxycarbonyl group; and

'(D

3

tBu represents a tert-butyl group.
[0044]

In reaction in each step of the processes described
later, a compound serving as a reactive substrate may
have a group that inhibits the reaction of interest (e.g.,
an amino, hydroxyl, or carboxyl group). In such a case,
introduction of proteﬁtlve groups to these groups and
removal of the introduced protective groups may be
performed as appropriate. These protective groups are
not particularly limited as long as they are protective
groups usually used. Examples thereof include protective
groups described in, for example, T. H. Greene, P. G.
Wuts, Protective Groups in Organic Synthesis. Third
Edition, 199¢, John Wiley & Sons, Inc. Reactions for the
introduction o these protective groups and the removal
of the protective groups can be performed according to
standard methods such as methods described therein.

[0045]



507 S(0)2(cBu) - - HHC0)OCHCF3 H 508 S(0)2(cBu) -

- HHCO)(iBu) H 509 S(0)2(cBu) !- - H M

C(0)o(i-Pr)y H 510 S(O 2 (.Bu) - - HM c (0) O

(t-Bu) H 511 S(O)Z(CBu) - 42H-Me C(0)OCH2(c-Pr) H

512 S(O)2(cBu) - - HM C(0)0(CH2)2F H 513 S(0) 2( cBu)
C(0)OBn H 514 S(0)2(cBu) - -

(5:(12) g%%‘%é 22 o R Sfram ”He%no)étwgﬂhﬂ

ﬁfg%es%ﬁ%l%%ﬁ%ﬁ%éééca% (gﬁg% HétS%% ?gg%zgﬁﬁ%“él%l%%? as
D{EE AL/ SO e AR B AP on

itzBuOing -mat M IC &) sdrB xtn 523 Efxa(n@l@fr‘tﬂéréoﬂ'| 7H

=C (O O(iPr) H 524 S(0) 2Pn - - HH C (O O (tBu)
iHhc B2%e S(Q)2(ER)C -hyd +bdh 6O O 6 Be) als h2haS0) gésPane,
- - HH C0)O(tBu) H 527 S(O2Hx - - HH C(0)0(iPr) H

@tsmsk@;@m:mr H Ikl G(B)ID{M@QE)DH 52901860} 2( b yocarbbhs

OQiPr) H 530 S (O 2 el—|>(£e - HH_C(O) @)
S(Ltfﬁh)a% 095321&@(0)?{1;411%6# an 1®) RiPPelateds32 |
S - HHC (O O(tBu) H 533 S (O 2CH2
)ffﬁi/%varb fHﬂyﬁL@F( S G4 ¢t T preEaans, (onloepporE: yyarbon
tbe{%%l’)g# Oéet,Buc}lcthSrsge&ér%, 29{?0 852 zen:e, Hagloc (9
dichlorobenzene; ethers such as diethyl ether,
diisopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane, and diethylene glycol dimethyl ether;
ketones such as acetone, methyi ethyl ketone, methyl
isobutyl ketone, and cyclohexanone; esters such as ethyl
acetate, propyl acetate, and butyl acetate; nitriles such
as acetonitrile, propionitrile, butyronitrile, and
isobutyronitrile; carboxylic acids such as acetic acid
and propionic acid; alcohols such as methanol, ethanol,
l-propanol, Z-propanol, l-butanol, 2-butanol, 2-methyl-1-
propanol, and 2-methyi-2-propanol; amides such as
formamide, dimethylformamide, dimethylacetamide, N-
methyi-2-pyrroiidone, and hexamethylphosphorotriamide;
sulfoxides such as dimethyl sulfoxide and sulfolane;
water; and mixtures thereof.
[0046]

In the reaction in each step of the processes

described later, the reaction temperature differs



536 S(0)2CH2(cPr) - - HH C(0)Q(iBu) H 537 S (0) 2CH2
(cPr) - - HHC(0)O(tBu) H 538 | S (0) 2CH2 (cPr) - -
HHC (O OCcH2 (cPr) H 539 S (O 2CH2 (cPr) - - HHC
(O 0 (CH2) 2F H 540 | S(0)32CH2 (cPr) - - HH C (O
OBn H 541 S(O) 2CH2 (cPr) - HHC (0) OCH2CHF2 H

542 S(O) ZCH2 cPr) .- HHC(O) OCHZCF3 H 543 S

#3, R}égcy?%/? %8&8 (L%E’r “é%e@ﬁ% AT
54%}g§§%2%§EHg ?§é8 §gg%%gg%écE&%bffffﬁﬁffé%%%ééﬁ?ture’

&560) 2CH2(cPr) - - HMe C (C) (iBu) H38 551 1 S (0)
2CH2 (cPr) - HOW C (O O (ipr) H 5521 S (O 2CH2
(cfPtYi- - Home C (O O (tBu) I H 553 1S(0)2CH2(cPr)
- - HOW C(0)OCH2(cPr) H 554 S (O 2CH2 (cPr) - - H
OVve I @hd (€H2)i @k th &56h SEORRCHZ( €Re) pHoeRRses
c(0)oBn H 556 S (O 2CH2 (cPr) - HOW ¢ (O OCHZCF3
@Lﬁsgsyb@@o}achr@h)a oOHIpruMEl oG AntBw): Kf %58 step is

12CH2 cBu) HCOQtBu) H 559 | S(O) 2CH2( cPn)
lso ﬁt?-ij(OPH FB@) rﬂaCSsensmc@)tmccordHnﬁ Co Qrapdard
&E?D % OZNH2-I-HHC(O)O(|Bu)H

hods a ter completion of the reactior. The compound
of interest is obtained, for example, by: (i) removing
insoluble matter such as catalysts by filtration as
appropriate; (ii) adding water and a water-immiscible
solvent (e.g., dichioromethane, diethyl ether, or ethyl
acetate) to the reaction mixture to extract the compound
of interest; (iii) washing the organic layer with water
and drying it using a drying agent such as anhydrous
magnesium sulfate; and {(iv) distilling off the soivent.
The obtained compound of interest can be further purizfied
according to need by Standard methods, for example,
recrystallization, reprecipitation, and silica gel column
chromatography. Alternatively, the compound of interest
- of each step can also be used directly in the next
reaction without being purified.

[0048]

A process A will be described.



562 S (O 2NH2 - |- HHI C (O O (tBu) H 563

S(O2NH2 - |- HH C(OOCH2(cPr) H 564 S (O 2NH2 - -
| HHC (O O(CH2) 2F H 565 S(0)2 2 H - | HH1C
(O OBn H 566 S (O 2NH2 ~ 441-H H C (O OCH2CHF2 H
567 S (O 2NH2 - - | HH C (O OCH2CF3 H 568 S (0)
2NH2 - - HHC (O (iBu) H 569 S (O 2NH2 - |- HM C
é%ope 'P%H 570 | S(O 2NH2 - HMe C (O O (tBu) H
S%IL)) NH2 I- I- HM C(0) OCH2 (CPr) H 572 S
(6)43NH2 - - HMe C (O O(CH2) 2F H 573 S (O 2NH2 -
“"HMe C(0) OB. H 574 S(O 2NH2 - | - HM C (O

OCH2CF3 H 575 S (0) 2NH2 - H H Me C (O (iBu) 576 S
(O 2NH2 | HOM C (O O (iPr) H 577 S (0) 2NH2 |- -
HOWwe C{0) 0 (tBu) H 578 1 S(0)2NH2 H one

R6

oo (cPr) H 579 S(0)2NH2 - - H ove 1RC (0) ©
(CH2) 2K H 580 1S(0)2NH2 - - H OVe C(0)OBn H 581 1 S
(0) 2NH2 N - H orme C (0). OCH2CF3 H 58% N 0) N~
1 C (O (iBufH 583 JS(O) 2NHMVe - |- H ]

i | 584 S(O 2NVAe |- |- H u X
585 1 SI(0) 2NHMe - - _HH Cr6O) ocH!(cPr) H @86 S~ R’
(0) 2NHBe - - HHC (O QY(CH2) 2F H 587RS(0)3\HVe -
- HH C0)OBn H

1) HO \R7 :

(2)

\ N N
_ a2 PP )
N < 0) \‘7
RY{0), S Rz)m \J D
OF A (r),
I
- @
NH
IJ
(=),
(4)
[0050]
(Step A-1)
The step A-1 is a step of reacting a compound (1)

with a compound (2) in the presence of a base to produce
a compound {3).

[0051]



588 S(O)2NHMe - - 1H H C(O)OCH2CF3 H 589 S (0) 2NWde
- - HHC(O (iBu) H 590 S(O2NHEt - - HH
C(OOQ(iPr) H 591 S(O)2NHEt - - HH C(O O(tBu) H 592
S(0)2NHEt - - IHH I C (0)-Q@-(CPr) H 593 S (0)
2NHEt - - HHC (0) 0 (CH) 2F H 594 S(O2NHEt - I- H
C(0)OBn H 595 1S (0) 2NHE HC (O OCH2CF3 H

596 t ©) I,Bu 0) 2NHPr -

RO E sﬁ*ﬁﬁv 5 ot0) éaﬂueepﬁym& FPFrC c

£ oL 4L B 398mS )%(N ( d R

600 S O)?I\%—% 3 g%&xéd)eg Sgggm%g §Fo) A
H6BEA s tum Kl & £6O) O(i[&u)bég 602 % ¢ )tL

C(O)(XS%LEISIB)M?:I 603 S (O 2NHCHD (I?P ghogafg 5

{&Bu)plico£0de Sof OsodNWVR2 nydridel] @ct@ RddePibiy 605

S (O 2Nwe2 - - HlHC(O) O(tBu) H 606 S (O 2NWwe2

potadbith C €O -0CEBxGadBr) H 607 S(O2NW62 - - HH

C(OQCH2)2F H 608 S(O2Nwe2 - - HHCOOBn H 609 S

(@52Nl\/b2 - - HHC (O OCH2CF3 1H 61 SS (O 2Nwe2 -

- HHCO_ (iBU H 611 S(O2NwveEt - - HH C(O (i Pr)

H 61BXaryys NVeEtsolvent| uped (oFlodet Bayrehy8i8furan,
S(O2NEt2 - - HH C(O)(XIPr) H 614 S(O2NEt2 - - HH
éy @Bugyggopentylmathyl ether, dimetnylformamide, and.

dimethylacetamide. The solvent is preferably

tetrahydrofuran or dimethylformamide, more preferably

tetrahydrofuran.

~“[0053]

The reaction temperature is 0 to 120°C, preferably O
to 60°C. The reaction time is 10 minutes to 12 hours,
‘preferably 30 minutes to 6 hours.

[0054]
(Step A-2)

The step A-2 is a step of reacting the compound (3)

obtained ir the step A-1 with a compound (4) through

Buchwald-Hartwig reaction using a palladium catalyst to

produce the compound represented by the general formula

The palladium catalyst, a ligand, a base, and
reaction conditions used are not particularly limited as
long as they are reagents or conditions usually used in

Buchwald-Hartwig reaction. These reagents or conditions



615 S(OMe j- - HH C(OQiPr) IH 616 S(OM H IH
C(OQ(iBu) lii 617 S(OM HIH COOtBu) -T 6 88
S(OMe | HjHC (O O (1-Me-Pr) H 619 S(OM H H
C(O) OCH2(2-Fur) H 620 IS(OM = - HH C (0O OCH2
(-Pr) 1H 621 S(O)I\/b i- - HH C(OOCH(cBu) H 622
S(Ol\/te~ - C(OCI:HI\/E(cPr) 623 S(OMe H H

H
CH2) 2F 4 S(QNe H H Q008 H. 625 S(OM H
R PR TR RO, S

@%@ﬁ%&&%@%&?ﬁ)& “Holgr87e: ?@)M;- L e (o
C( O O t Bu) H 631 5(0)

H GSOSOI\/E- - H Me
@éggw- | H M E:)(O) OCH2 (cPr) H 632 S(OM - -

e | Gt KOl 085 HONE ore cHely O %%gdﬁﬁm@‘l

ISCOMe I” HMe ¢ CHF2H
£c6QtOCRGF31 h:laaﬁaﬁ $0( O)imﬂnzkflﬂdlénh%c@fo@e (B H
637 S(OM - |- IHOW C (O O(ipr) H 638 S (O M
REEOMealcly Gpa Dl &HBUk HIT639cSEEEMe |- - | H O
tBu) H 640 S(OM i- - HOw C(O OCH2(cPr) H
C&QR?IB(O)M JHOW C(O O(CH2) 2F H 642 S(O M H
OBn H

hc ligand is preferably tricyclohexylphosphine,
1,3-bis (phenylphosphono)propane, 2,2'-
bis(diphenylphecsphanyl)-1,1'-binaphthyl, 2-
(dicyclohexylphosphono)bipheny, or 2-
dicyclohexyiphosphino-2'-(N, N~ dimethylamino)biphenyi,
more preferably 2-dicyclohexyliphosphino-2'- (N, N-
dimethyliamino)biphenyl.
(0058

The base is preferably sodium carbonate, potassium
carbonate, cesium carbonate, sodium tert-butoxide, or
potassium tert-butoxide, more preferably potassium
carbonate.
[0059]

The solvent is preferably toluene or dioxane, more
preferaply 1,4-dioxane.
[006C)

The reaction temperature is preferably 20 to 150°C.
The reaction time is preferably 30 minutes to 12 hours.

[0061]



643 1S(OMe |- -

Me - |-

Ove C (O (iBu) |
647 S (O Et -

(iPr) H
S(OEt -

| C (O O (CH2) 2F I
i&‘oah@?’cé“%%% t(hgﬁkf%%e%sslgv
I&efehﬁ gSSQObO%%Bu)ﬂH 985 S _

gH H C (O O(|Pr) H
t Bu) H 659 S (O (Ay) -

£1Q %Mf’é)
(O Bu -
$ DI 4d

Fbrfina
"HHC

_ Hue6581§o»(19)1a
658 S(0) (i BY) - -

(%0

HOVe C (O OCH2CHF2 |
HOWw C (O OCH2CF3 |
H 646 S (O Et - - |
- H#4 G (O O (tBu) H 648
HHC(O)(I:HZ(cPr) H 649 S (O Et -
650 S(O Et - -

HHJO

BU)ess-

H 645 S (OM - -
HHC (O O

fPtbte&E(®) O (iPr) H 660 S (0) (Aly) - -

(tBu) H 661 S (O CH2 (Ety) - -
B662c&E (O CH2 (Ety) - -
CH2 (cPr) - -

HHC (O O

- HI HC (0) O(tBu) H 665 S(O2M - -

C(OQiPr) 13-F
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355, 391, 396, 503,
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(Step B-1)

The step B-1

with the compound
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ey

8, 9, 11, 13,
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H 644 S (O

I H

- Hj H

H IF c(OO0Bn H
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HHC (O O(iPr) H

HHC (O O(tBu) H 663 S (O
(iPr) H 664 S (0) CH2 (.Pr)
HH
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RY
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is @& step of reacting a compound (5)

(1) in the

presence of an

acid ana then



Is preferable, and the conpound 4, 8, 19, 34, 53, 54,
69, 262, 264, 305, 313, or 617 is nore preferable.
[0042] The conpound of the present invention
represented by the general 4%r+ula (1) can be
produced by, for exanple, processes described |ater.
In the production processes shown bel ow, indoline
 nter . D i i nter Lot

SO S Pt Do E e il o o

def @ enee dgent Ofc 389Bh8: 4. cMadoufReny 41, 1998,
1598- 1612, Bi oorg. d. Chem Leit., 2 Oé, 12,

3®&64 B110, Chem Pharm Bull., 1993, 41, 529-538, J.
Og. Chem, 53, (1988), 2947-2052, WD 2003/47586, and
WO 20060164 DE Mireeanerd wosdrer eéahdy ayarbabléric acid,
i ndol i ne derivatives, piperidine derivatives, and

oyt d o eomiec -agild, dewlfarivescidy hethsedsnéspedti weliyi,
- as these internediates. [0043] In the processes
S cr T b Eere thanesi fomrge ReidRs, ThReRC RS 1s RED,

R6C, R,. m n, and are as defined in the genera
R?ﬁ?ﬁﬁ%P%y)C?n¢@ﬂt¥£t%§ B¥frReairaiReaEkEept for a

aﬁgg%P-tert-butyl group; Ra is a Cl-C6 al kyl group
iC may have 1 to 3 substituents selected from

substd t , C resents ,
SUSLLHEINCc G0uDd S Roc LSO 2950 880 un o
desbabuly. s grouie L0R4ALs hOokEACH BA- b0 BACN 8L ER Of
t he processes described |ater, "a conpoun ée ving as
Bci@ACt t VLl SoBSHE AL EFBY abave aigeeHp1hhat:i-aRikbi tone

the reaction of interest (e.qg.,

(trade name), m-chloroperbenzoic acid, magnesium
bis(peroxyphthalate) tetrahydrate, potassium permanganate,
and chromium (VI) oxide. The oxidizing agent is
preferably m-chloroperbenzoic acid.

[0066]

Examples of a solvent used in the reaction with the
compound (1) include mixtures of acetone, methyl ethyl
ketone, tetrahydrofuran, dioxane, or cyclopentylmethyl
ether with water. The solvent is preferably a mixture of
acetone with water.

[0067]

Examples of a solvent used in the oxidation include
dichlorometnane, dichloroethane, and chloroform. The
solvent is preferably dichloromethane.

[0068]



an am no, hydroxyl, or carboxyl croup). In such a

case, introduction of protective groups to these

groups and renoval of the introduced protective

groups nmay be perforned as appropriate. These
protective groups are not particularly limted as |ong

as they are protective groups usually used. Exanples

t here f {nclude rotect've roups described in, for

exanpt &, "¢ ?F tRheVE g@oupﬁotéép|&@ecﬁﬁﬁﬁ§lon
n anlc Bird Edition, 1999, John Wle

PR SO L Pﬁe?eFﬁW%dQcFPoﬁOQﬁCt neigs che

pegt:@%hvmaomé aRdhad aaavaz , Of JNe protect ve

groups can be perf orméd accor i'ng Sandar d st Hous'

stielitas BBt hadsodescr el

Sol vents used in the Fgggt |r%%risﬂn@eoag{hﬁglt4c§ps got]hze nours.
pooéesses described later are not particularly limted
as long as they do not inhibit the reaction and

di ssolvethheoxsdariong nhtereab-tonsesmpextefire is -30 to
Exanples t hereof include: aliphatic hydrocarbons such
a8°GexarnefepaEnt anel 0 pet Bot@umiet here, caidiLyidrohexane;
aromati c hydrocarbons such as benzene, toluene, and

X§PER&CThal-Bendt edTRyd#tEcartioRd Swsirsas preferably 10
dlchloronet ape, chloroform carbon tetrachloride,

B BHF6P0EPhan8OULHI-or obenzene, and di chl or obenzene:

? p E such as diethyl ether, diisopropyl ether,

rahydrof uran, di oxane, di nethoxyethane, and

qbgggybegg gl ycol dinethyl ether; ketones such as
acetone, nethyl ethyl ketone, nethyl i sobutyl ket one,

and cw&é0§@x$n9n§ 1§skeLs.sugh ééaSEE % - 3get %gﬁbund (6)

propyl aceta and butyl acetaté; |Ies

obtained in the step B-1 with the compound (2) in the
presence of a base to produce a compound (7).

[0071]

Examples of the base used include sodium hydride and
potassium hydride. The base is preferably sodium hydride.
[0072]

Examples of a solvent used include tetrahydrofuran,
dioxane, dimethylformamide, and dimethylacetamide. The
solvent is preferably tetrahydrofuran.

[0073]

The reaction temperature is 0 to 120°C, preferably 0
to 80°C.
[0074]

The »

]

action time is 10 minutes tc 24 hours,

erably 30 minutes to 6 hours.



as acetonitrile, propionitrile, butyronitrile, and-
i sobutyronitrile; carboxylic acids such as acetic acid
and propionic acid; alcohols such as nethanol,
et hanol, |-propanol, 2-propmmol, 1-butanol,
2-butanol, 2-methyl-_- propanoi, and
2-nmet hyl - 2- propanol ; am des such as fornmam de,
ﬁ%gﬁg yl formam de, di net hyl acetam de, N
yl -2-pyrrolidone, and hexanet hyl phosphorotriam de;

sul f oxl S, fi f oxj and sulfol ane;

oot o AP 8o B e S S IS U L L B0 e oy
tReegsheshePr8inhing PrOCcERSSS i ndascE Lbed k@ﬁﬁrotﬁgf than
reaction tenperature differs 43 depen |%g 0

Botveshsalsbabti pgodatesi BlS theeaddanticiir Grocatd d e ing,
reaction-tinme differs depending on solvents, starting
amt eni ahsermedgents, thhecorpotnan drenper girdsent eh&ention
[0047] In the reaction in each step of the processes
HeBtefpedefaber theheeponpbufidrofiliant(dr) estheofe inh&°®st epRoc:
is isolated fromthe reaction m xture according to
6FanE8FE Chet hods after conpletion of the reaction.
g587%9npound of interest is obtained, for exanple,

Y'Cf) renoving insoluble matter such as catal ysts
by filtration as appropriate; (ii) adding water and a
wat er-i mm sci ble solvent (e.g., dichioronethane,
di ethyl ether, or ethyl acetate) to the reaction
mxture to exfyact t heRconpound of int@rest; (iii)
washi ng the\priganic | ayer with water d drygng it
usi ng a dryi/ng agen as a ~t-Bu
ROy s sl ¥ 0

—————

\ N e R RE—Cl

9
(R3)n ' ©

R4

A
S evse
\ / N)\)\O \

[0077)



magnesi um sul fate; and (iv) distilling off the

sol vent. The obtai ned conpound of interest can be
further purified according to need by standard
met hods, for exanple, recrysiatlization,
reprecipitation, and silica gel colum

chromat ography. Alternatively, the conpound of

' dire
Lhe' st PR LE e aRfofe 82 BE HERO EhErEhadpbE aurous

|| C d oy FPRoGess, 1Al 049]
%54 Oéliqi@@nﬁﬁoﬂl\hg%@?A_Qﬁél £hbg reéc%ll_%g éﬁv %%@m

¢DpdInd HB R7witR) a R@bmﬁéuBH(Q% Sin WhN~Hr Qe of
A2 1 NNOR? R2)m11JRsR'?O) 3n | 3
¥Ry nto (Byoduce a compound (10).

[0078]

Examples of a reagent used in the removal of the Boc
group in the compound (8) include reagents capable of
removing Boc groups, described in, for example, T. H.
Greene, P. G. Wuts, Protective Groups in Organic
Synthesis. Third Edition, 1999, John Wiley & Sons, Inc.
The reagent is preferably trifluorocacetic acid or
hydrochloric acid-ethyl acetate. |
[0079]

Examples of a solvent used in the removal of the Boc
group include dichloromethane, chloroform, ethyl acetate,
and dioxane. The solvent is preferably dichloromethane
or ethyl acetaté.

[0080]

In the removal of the Boc group, the reaction
temperature is 0 to 100°C, preferably 0 tTo 50°C.
[0081]

In the removal of the Boc group, the reaction‘time
is 5 minutes to 24 hours, preferably 10 minutes to 6
hours. |
[0082]

Examples of the base used include triethylamine,

diisopropylethylamine, pyridine, 4-dimethylaminopyridine



[0050] (Step A-1) The step A-1 is a step of reacting
a conpound (1) wth a conpound (2) in the presence of
a base to produce a conpound (3). [0051] 45 Exanples
of the base used include sodszmtert- butoxide,

pot assi um tert - but oxi de, sodi um hydri de, and

pot assi um hydri de. The base is preferably potassium

é%%z??h%” eTeShAEasT an Gokof BB hTeved oar 4 Gdrsape
ot e e e G B O P B g, g
dhﬂ@bﬁ)ﬁbﬁ?%@lﬁ@ﬂ@mﬂ@? sehwent-oirs -ppeferably

tetrahydrofuran or dinethylformam de, "nore preferably
tiet sapydpof etapl ah 053] The reaction tenperature is O
to 120C, preferably O to 60C. The reaction tinme is 10
AdBés to 12 hours, preferably 30 mnutes to 6

hours. [0054] (Step A-2) The step A-2 is a step of

r eactFxgpries cohpowrml ()t obedi hedtha tbecstep Aith the
W th a conmpound (4) through Buchwald-Hartw g reaction
EgmﬁauadpgglaHP%hV%%tgPybﬂoﬁ@meEh@d@eedﬂh@l©GWﬁ@@@@e,
éggres%nted by the general formul a '

oroform, tétrahydrofuran, and toluehe. The solvent is
preferably dichloromethane or tetrahydrofuran, more
preferably dichloromethane.
[0084]

In the reaction with the compound (9), the reaction
temperature is -30 to 100°C, preferably -20 tc 5(°C.
[0085]

In the reaction with the compound (9), the reaction
time is 5 minutes to 24 hours, preferably 10 minutes to

12 hours.



[0055] The palladiumcatalyst, a ligand, a base, and
reaction conditions used are not particularly limted
as long as they are reagents or conditions usually
used in Buchwal d-Hartw g-régctd on. These reagents or
conditions - 46 are described in, for exanple, A R
NUci S. L. Buchwald, Top. Curr. Chem 2002, vol
%%1 [ 0056] The palladiumcatalyst is
pré?eré%ly pal l adium (11) acetate or palladium (0)
dobemzyl i deneacetone, nore preferably palladium(11)
acetate. [0057] The ligand is preferably -
tricycl ohexyl phosphi ne,
1,3-bis(phenylphosphono)propane, 2,2 -
bi s(di phenyl phosphanyl k-1, 1' - bi napht hy®,
(dicyclohexﬁRbﬁ&sphono blphenyl or 2-
di cycl ohex hosphi N, N- di _
RE03, B 2-dijpycl ghexyl phosphi no- 2" - (N, Nt
di met hyl Lph | . 058, A _The’base is preferably
sodi um ca te,Npot agsi unO carbbngl{re, cesium pév_o g
. 2
carbonate, s tertlbutoxide, or potassium ‘
tert - but oxi de, re pr%ferably pot assi um car bonat@l)
[0059] The soKy@T is preferably toluene or dioxane,
more preferably 1P4- d|Q%ane [ 0060]

i-moyBF pheny! |

(12)

[0087]

The process D is a process of removing the Boc group
in the compound (8) and then reacting the resulting
compound (8) with a compound (11) in the presence of a
condensing agent and a base to produce a compound (12).
[0088]

The removal of the Boc group can be performed in the
same way as that in the process C.

[0089]



The reaction tenperature is preferably 20 to 150C.

The reaction tinme is preferably 30 mnutes to 12
hours. [0061] - 47 The conpound of the present
i-nvention represented by -tiel general formula (1)
wherein p is 2 can also be produced by the foll ow ng
process B: [Process B] [0062] R4 RL SR2" m(R2) M

e BEAE B IHEE S A -
Nitted& a(é))l?édcﬁ\lRQs Nué 83111? be ﬁjseéjl?’ngmliQalt?ZogRrégction.
The condensing agent can be any of those described in,
for example, R. C. Larock, Comprehensive Organic
Transformations. Second Edition, 1999, John Wiley & Sons,
Inc. Specific examples thereof include:
(1) combinations of phosphates (e.g., diethyl phosphoryl
cyanide) with bases shown below;
(i1) carbodiimides such as 1,3—dicyciohexylcarbodiimide,
1,3-diisopropylcarbodiimide, and l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide (WSC); combinations of
these carbodiimides with bases shown below: and
combinations of these carbodiimides with N-hydroxy
compounds (e.g., N-hydroxysuccinimide) :;
(1ii) imidazoles such as 1,1'-carbonyldiimidazoie (CDI);
(iv) 4—(4,6—dimethoxy—l,3,5—triazin—2—yl)—4—
methylmorpholinium chloride (DMT-MM); and
(v) phosphates such as O—(7—azabenzotriazol—l—yl)—
N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU),
and O-benzotriazol-:-yl-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HBTU).
The condensing agent is preferably DMT-MM.
[0090]

Examples of the base used include triethylamine,
diisopropyiethylamine, pyridine, 4-dimethylaminopyridine
(DMAP), 2,60-lutidine, and 1l,4-diazabicyclo[2.2.2]octane

(DABCO) . Tne base is preferably diisopropvletnyvlamine.
5 DPIropy Y



(2) [0063] (Step B-1) The step B-1 is a step of
reacting a conpound (5) wth the conpound (1) in the
presence of an acid and then 48 oxidizing the
reacti on product in the presgpce of an oxidi zing
agent to produce a conpound (6). [00641 Exanples of
the acid used include hydrochloric acid, hydrobromc
?§b$ sul furic acid, nethanesul fonic acid, and
ri }Loronethanesulfonic acid. The acid is preferably
conc d. hydroc ic.aclid,, [ 0065 Exanpl es of . .
t he g%%%ﬁ%?ﬁ% %ge%tgﬁgééﬁFnﬁggg ggx?a%t?gﬁcgﬁ8puaéth che
'@Qﬂﬁ@ﬂﬁdhXQE99§Hg@§EQXb§%thﬁ%@C%gﬂ}aﬁy§f$fu ar,, dioxane
trifluoroperacetic acid, dinethyldioxirane, ore !
dim@ﬂEyMﬁﬁﬁmamﬂﬁéh|Qh@p@&ﬁ%&ﬁ@féd@ﬁa i JERINBRLURL  vent is
bi s(peroxypht hal ate) tetrahydrate, potassium
pee fangahgt el coandschrodi tiathWI1)f cxiage deThe e ?f@ﬂgkably
agent is preferably mchl oroperbenzoic acid. [0066] _
Eanphesfofmamsdevent used in the reaction with the
compound (1) include m xtures of acetone, nethyl ethyl
k%gg%b, t et rahydr of uran, di oxane, or cycl opentyl et hyl
ether_with water. The solvent is preferably a m xture
of ddet'die WFIRChRR e¥1th 0bRY: corRanpiesl bt » atbel venttion
used in_the oxigaggon i.pcl ude

t
temperature Is 100°C, preferably 0 to 50°C.
[0093]

In the reaction with the compound (11), *the reaction

time is 30 minutes to 96 hours, preferably 1 to 12 hours.



di chl or onet hane, dichl oroethane, and chloroform The
solvent is preferably dichloronethane. [0068] 49 In
the reaction with the conpound. (1), the reaction
tenperature is 0 to 150C, prgferably 0 to 100C. In the
reaction with the conpound (1), the reaction tine is
15 mnutes to 24 hours, preferably 30 mnutes to 12
QUL S o [0069] In the oxidation, the reaction
enperatu is -30 to 50C, preferably -10 to 30C. In
L@@99 |dat|on the reaction tinme is 5 mnutes to 10
ours preferably 10 mnutes to 5 hours. [0070]
(Step B-2) The step B-2 is a step of reacting the
conmpound (6) obtained in the step B-1 with the
compound (2) in the presence of a base to produce a
compound (7). [0071] RExanpl es of tle base used
i ncl ude so Ryy1hydr|d and pot assi n1hydr|de The

base is preferably wm hy 97212 Exanpl es of
RSy § _incljude tetrahydrofuran, dioxane,

di nmet hyl e d-th I tan1de The sol yent
is prefer

gfrahy rof #¥an. TO®3] The. reacti
C, preferably O to 80C [0074] gés
\ ey o 15 oo okt

(8) —
(13)
R4
R2
R'0), S ‘ J
\ p )\/k JC

RD
(14)

[0095]

The process E is a process of removing the Boc group
in the compound (8) and then reacting the resulting
compound (8) with a compound (23) that can be producec
with reference to, ifor example, WO 2006/4142, to produce
a compound (14).

[0096]

The removal of the Boc group can be performed in the

same way as that in the process C.



The reaction tine is 10 mnutes to 24 hours,
preferably 30 mnutes to 6 hours. - 50 - [0075] The
compound of the present invention represented by the
general formula (1) wherein &is a group other than
Boc can al so be produced by the follow ng process C
using, as an internediate, the conpound of the

L§SeH i nvention represented by the general fornula
? mﬂereln R is Boc [Process C] [0076] (R2) MR4 O
Rl(O)

1 . -Bu_ . I JNORS5RG-AA R
(Rs)nﬁ?§§£h(%) %ggj ﬁ&é)H;%% INVﬁuﬁf(éfﬁeéhﬁiaan§'R 5
683%05r6§91et599£%hne, pyridine, 4-dimethylaminopyridine
(DMAP), 2,6-lutidine, l,4-diazabicyclo[2.2.2]octane
(DABCO), sodium carbonate, potassium carbonate, and

cesium carbonate. The base is preferably potassium

carbonate.
[0098]

Examples of a solvent used in the reaction with the
compound (13) include tetrahydrofuran, dioxane,
cyclopentylmethyl ether, dimethylformamide,
dimethylacetamide, and toluene. The solvent is

preferably 1,4-dioxane.

In the reaction with the compound (13), the reaction

temperature is 0 to 150°C, preferably 10 to 100°C.
[0100]

In the reaction with the compound (13), the reaction

time is 30 minutes to 24 hours, preferably 1 to 12 hours.



- 51 The process Cis a process of renoving the Boc
group in a conpound (8) and then reacting the
resulting conpound (8) with a conpound (9) in the
presence of a base to produgg a conpound (10). [0078]
Exanpl es of a reagent used in the renmoval of the Boc
group in the conpound (8) include reagents capabl e of
V|n c groups, described in, for exanple, T. H
een Ci Wits, Protective Goups in Oganic
?MQ SIS Third Edltion, 1999, John WIley & Sons,
The reagent is preferably trifluoroacetic acid
or hydrochl oric acid-ethyl acetate. [0079] Exanples
of a solvent used in the renoval of the Boc group
i ncl ude dichl oronet hane, chloroforpg ethyl acetate,
and di oxane,, The sol vent is preferybly dichloronethane
or ethyl ate. | 1 1 yat-Bof the Bdc!

8 @yPs acti t nper tur is ®to 100T

preferabyy O . he renoval of the
group, nF. |ne()|s nhkmutes to 24 pours \bf>
I nut

preferably to 6 hours. [0082] Exa
t he base used j;ncl ude triethyl am ne,

) R . e
di i sopropyl ethyl&am ne, pyridine,
4- di nmet hyl am nopyri di@e - 52 § j?

0O
: =l N NJJ\N/\ F-2
R'(0), S | : J \\/N
\ Y N)Yko X == R®%—OH

LY (16)
(R*) 4 s
R* 0
(Tz)m )\ . /“\ _R®
) = N N N (6]
RY(0), S | J
\ / N)\/ko \R7
RS

[0102]

Another process for producing the compound (14}
includes the process F. The process F i1s z process

comprising: & step F-1 of removing the Boc group in the



(DVAP), 2,6-lutidine, and 1, 4-diazabicyclo [2. 2. 2]
octane (DABCO . The base is preferably triethylam ne
or diisopropylethylam ne, nore preferably

di i sopropyl et hyl am ne. [0083]g -Exanpl es of a sol vent
used in the reaction wth the conpound (9) include
di chl or omet hane di chi oroet hane, chl oroform

i a2 SRt oo Br SRS RTF FdncomBpund (8
pr fera Iy 10ic Sometrhane 0t ¢ a ?n ort rgactlo
|
e h e o A o 14 B0 % Od%%p%ra?ﬂpgupg (15)
a0 at & OG- prgf erreaatgﬁllmfot}tl@ égrﬁpoulggo? %lg?balned in

reaction with the conmpound ( e reac

HieNisttre $-110 w24 Hheurds &ﬁ@f bby 49 §iout es EHa % d
thijnrs FES - [ Process [I)[]lFleOO%](ﬁl RZ @] ﬁ} u If[\lpoun

(4)Bu NON)uO R(Op S 1 R7 R6b- COHlI R5 (11)
(R3

[0103]

(Step F-1)

The removal of the Boc group can be performed in the
same way as that in the process C.

[C1l04]

Examples of a solvent used in the reaction with
1,1"-carbonyldiimidazole include dichloromethane,
dichloroethane, chloroform, tetrahydrofuran, dioxane,
cyclopentylmethyl ether, and toluene. The solvent is
preferably tetrahydrofuran.

[0105]

In the reaction with 1,1"'-carbonyldiimidazole, the
reaction temperature is 0 to 100°C, preferably 10 to 50°C.
[0106]

In the reaction with 1,1 -carbonyldiimidazole, the
‘reaction time is 10 minutes to 12 nours, preferably 30
minutes to 6 hours.

[0107]
(Step F-2)
[0108]
Examples of a solvent used include dichloromethane,

dichloroethane, chloroform, tetrahydrofuran, dioxane,



n (8 IR mR4 O ~6b NNNR R(Op Sr OR-
J R (R3) n (12) [00871 The process Dis a process of
removing the Boc group in the conmpound (8) and then
reacting the resulting camgund (8) with a conpound
(11) in the presence o= a condensing agent and a base
to produce a conpound (12). [0088] The renoval of the
rou per ormed in the sane way as that in

‘E%élg%% mT—E}Oéé 54 FRe tsrhdens ngTQ@eﬁﬁlugéﬁ is
ggg ? n§u£g£ Xhﬁ n%ted as long as it can be used in

react Hed BOndenS|ng agent can be any
gblgbose described in, for exanple, R C. Larock,
nprehensrve Organic Transformati ons. Second

Edi t i@ »3@39@0 | ncr?(g%leé’t%&?)fec’ _ohn igsgﬁl‘f,f preferably

exanpl es there conbf ha |o
phesphates (e.g., diethyl phosphoryl

{01107

The reaction time is 10 minutes to 12 hours,
preferably 30 minutes to 6 hours.
[Process G]

[0111]

! =I< N N N/”\o/tfBu
R!(0), S | ) _
\ N)\)\O N N

|,/ RS O==C==N/
(®), an

' O
M e
\/ N)\Kko \R

[0112]



cyani de) with bases shown below, (ii) carbodiim des
such as 1, 3-di cycl ohex_yl carbodii m de,

1, 3-d_i sopropyl carbodiim de, and 1-ethyl-3-(3-

di met hyl am nopr opyl ) car bodi ign de (WSC); conbi nati ons
of these carbodiimdes wth bases shown bel ow; and
conbi nati ons of these carbodii mdes with N hydroxy

d d d
i oan & Gt & T T <?%%%§|”%ﬂﬁ$ 47bhe fiep Joo aroup

ifpwt e S TRN i
ﬁﬁﬁ?ﬁ#ﬁ&e§8ﬁuﬁht§5a c&%péaﬂBeQ§95¥£§ggkoé Xl)gtgomoound

N -tetramet hyl uroni um hexaf | ophos
(HATY), and
O benzotriazol - _-yl-N,N,N , N -tetranet hyl uroni um

h@k®a3 ] uor ophosphate (HBTU). The condensing agent is

preferably DMI-MM [ 0090] Exanpl es of the base used

| ncl (e trerertad amfi ngie BHd sppoopytet hoy | pet fitrmed in the

pyridi ne, 4-dinmethylam nopyridine (DVAP),

SAMR | WRY R PethaRndin, ghdli pzabeeycCo[ 2. 2. 2] oct ane

MDABCO) The base is preferably diisopropylethylan ne.
[0091] Exanples of a solvent used in the

reactl_on th the ound (11).include al cohol s,
tetrgﬁfﬂq’p\c’;ﬂf Cglx - u%ﬁ‘?’re%%yﬂf‘%rﬁ%‘?ﬁ@eon afdth the
il tie: ’S‘Tn@fnlaghe PPulPorsPnahls G8R1Y-8-ERTRLS

@I@Mﬁé&@fn?ﬁa £o100092] o @g@fvéﬁfﬂ%sm& wih the

compound ( reactio
dichloromethane.
[0115]
In the reaction with the compound (17), the reaction

temperature is -10 to 60°C, preferaply 0 to 40°C.
[01l6]

In the reaction with the compound (17), the reaction
time is 10 minutes to 12 hours, preferably 20 minutes to
6 hours.

[0117]

The compound of the present invention represented by
the general formula (I) or (iI), which can be obtained by
these processes, or the pharmaceutically acceptabie salt
thereof is useful as an active ingredien= in a
pharmaceutical composition that can be used ir the
treatment and/or prevention of type 1 diabetes mellitus,

type 2 diabetes mellitus, pregnancy diabetes,



tenperature is 0 to 100C, preferably 0 to 50C. [0093]
In the reaction with the conpound (11), the reaction
time is 30 mnutes to 96 hours, preferably 1 to 12
hours. 56 - [Process E] [0094}) R4 O R2 J", mi\N N O
/t-Bu R(Op SNOR7 O RS NOR6a 1J (R3) n N (8)
(13) R4 O(R2) In. \N\NNNO/-Réa RL(Op SI1J R5 R3n

L Ny AN St
LEg kSR 0g,comaung (6] Mn & corpound (1) e
T M T
metabolism abnormality, hypertension, fatty liver,
metabolic syndrome, edema, cardiac failure, angina
pectoris, myocardial infarction, arteriosclerosis,
hyperuricemia, and gout), or complicationé from diabetes
(e.g., retinopathy, nephropathy, neuropathy, cataract,
foot gangrene, infectious disease, and ketosis).

[0118]

The pharmaceutical composition comprising the
compound of the present invention represented by the
general formula (I) or (II) or the pharmaceutically
acceptable salt thereof can be administered systemically
or locally through oral or parenterali route, when
administered to mammals (e.g., humans, horses, cow, or
pigs, preferably humans).

[0119]
The pharmaceutical composition of the present

invention can be prepared in an appropriate form select

®

d
according to the administra=ion method, by preparation
methods for various preparations usually used.
[0120]

The form of the pharmaceutical composition for oral
administration includes tablets, pills, powders, granules,
capsules, solutions, suspensions, emulsions, syrups, and

elixirs. The pharmaceutical composition in such a form



same way as that in the process - 57 - [0097] Exanples
of a base used include triethylam ne,

di i sopropyl et hyl am ne, pyridine, o

4- di met hyl am nopyridine (DVAB). 2, 6-1utidine,

1, 4-di azabi cycl o[ 2. 2. 2] octane (DABCO), sodium
carbonate, potassium carbonate, and cesium carbonate.
The base_is gr f er abl pot assium carbonate. [0098]

ExanpFed 5P SoPFERt Hdéd it & Meanstand gretiiac e
P Le T, AT Rar. Gy e
%E?E?ébé‘%ﬁ%?m ?‘8%3%% R 0GUEL G T b | Wi aids,
e aer Shy 165t e 100G [ GLabE Tt e F ks o5
aht hokheaaespoubdofid), algRe teactdion i B §55§§§$ending

mnutes to 24 hours, preferabl’'y 1 to 12 hour's
p@eotesseﬁplﬁﬂfﬂéksR4sQeBZenbréﬁ %feégﬂyétﬁﬁég:lbué%ers,

éLlaggts, wetting agents, etc. usually used as addi:tives.
[0121]

The form of the pharmaceutical composition for
parenteral administration includes injections, ointments,
gels, creams, poultices, patches, aerosols, inhalants,
sprays, eye drops, nasal drops, suppositories, and
inhalants. The pharmaceutical composition in such a form
can be prepared according to a standard method by
appropriately selecting additives according to need from
among stabilizers, antiseptics, humectants, preservatives,
antioxidants, flavors, gelling agents, neutralizing
agents, solubilizers, buffers, tonicity agents,
surfactants, coloring agents, buffering agents,
thickeners, wetting agents, fillers, absorption promoters,
suspending agents, binders, etc. usually used.

[0122]

The dose of the compound of the present invention
represented by the general formula (I) or (II) or the
pharmaceutically acceptable salt thereof differs
depending on symptoms, age, body weight, etc., and is,

for oral administration, 1 =c 2000 mg, preferably 1 to



ORON IJR5 "~Ir (RB) nN (8 C/ N R4AO\(RZm
M NNNF2 R(OpS)Y~NO7 Rea_OH J R (16) R5
(R3" n (15) RA O (i2) mNITT )ReGa R (Op Sp N/ O
\R7 (1- R5 (R3~n (14) [01024 Another process for
producing the conpound (14) includes the process F.
The process F is a process conprising: adst(ggJ F-|OI of
ving, the Boc group in the 59 conpound an
{ﬁgom? egtrf‘i h@rrflﬁegifegglet PRGUSSnPdunds( Saomm;tnl(ﬁilssper dose
‘- gcarbon | Lm.dazole to_produce a_compoun ;
“i%vlg g?e%é%él%g”}:gchPﬁg e S@(Yﬂﬁ@&h&% 205241 réd an
é@ul%hﬁgéfepof'&a%@hgegaiogg%ﬂ%qs%%%%i&ghpQRQHp%c}@%O mg,
conpou
preferably 0.1 to 300 mg (in terms of the amount of the
compound) per dose which is administered once to several
times a day to an adult.
[0123]
HereinaZfter, the present invention will be described
more specifically with reference to Reference Examples,
Examples, Preparation Examples, and Test Examples.

However, the scope of the presen:t invention is no*

intended to be limited to these.

Examples
[0124]

In the description below, hexane represents n-
hexane; THF represents tetrahydrcfuran; and DMF
represents dimethylformamide.

[0125]
(Reference Example 1) 5-(isobutylthio)indoline

An ethano}l (14 ml) solution of indolin-5-yl
thiocyanate (compound described in the document J. Med.
Chem., 1998, vol. 41, p. 1598; 1.33 g, 7.55 mmol! was
added tc a solution of sodium sulfide nonahydrate (1.84 g,
7.66 mmol) in water (2.8 mL), and the mixture was sTirred
at 5C°C for 2 hours. To the reaction solution, an

ethanol (2.4 ml) solution of isobutyl iodide (1.2 nil,



(14). [0103] (Step F-1) The renobval of the Boc group

can be performed in the sane way as that in the

process C. [0104] Exanples of a solvent used in the

reaction with 1,1'-carbonyl 5ig1dazo|e i ncl ude

di chl or onet hane, di chl or oet hane, chl oroform

tetrahydr of uran, di oxane, cyclopentyl nethyl ether,

and tol uene. The solvent is preferably _

t 8t faRParof Hranadpedo5pndl kichenineantd oreatidtirred at 50°C
1' -carbonyldiinm dazole, the reaction tenperature is

%bfo21§68$5pre?%r%%?yr%®0¥6050€pluﬁgpoa]waﬁemh@as added,

' i ' - bonyl diimd le, the .reaction
FEREbhen B dxlrkseighs bule'stfﬂepé‘gtgg%e%yn@f. e s
+ B 7 t F-2 . anples o
STt Se g e aubh BRror BTG th o freine
§55089£@8nbvé§t5%H¥958E§rg%gﬁéﬁi (%uf%%§%nﬂﬁﬂﬂutﬁ%

cycl opentyl met hyl &t her, ol"uene.

poetenabhyst et kahydeaf BkannlR10Ue o g %&%%gﬁﬁ%. The
tenperature is -20 to 1000, preferably to i

obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate=90:10-80:20-55:45,
V/V) to obtain the title compound as brown oil (C.65 g,
yield: 41%).

'"H-NMR (400 MHz, CDCl3) 6 ppm:7.20 (1H, s), 7.12-7.10
(lH, m), 6.55 (1K, d, J = 8Hz), 3.80 (1H, brs), 3.57 (2E,
t, d = 8Hz), 3.01 (2H, t, J = 8Hz), 2.66 (2H, d, J = 7Hz),
1.82-1.72 (1H, m), 0.99 (6H, d, J = 7Hz).
[0126]
(Reference Example 2) S5-(ethylthio)indoline

The same reaction as in the method described in
Reference Example 1 was performed using iodoethane
instead of isobutyl iodide to obtain the title compound
as dark brown oil (125 mg, yield: 61%).

'H-NMR (400 MHz, DMSO-dg) & ppm: 7.08 (1H, s), 6.97
(1H, 4, J = 8 Hz), 6.43 (1H, s), 5.63 (1H, sy, 3.42 (2H,
td, & =8 Hz, 1 Hz), 2.89 (2E, t, d =8 Hz), 2.71 (2E, q,
J =7 Hz), 1.12 (3H, &, J =7 Hz) .
[0127]

(Reference Example 3) 5-(isopropylthio)indoline



0110] The reaction tinme is 10 mnutes to 12 hours,
EJref e]r ably 30 mnutes to 6 hours. [Process"G] [0111]
R4 0 (RZmN"-~N/t-Bu -, NO\NR7 J" 0 ,t-Bu
RI(OP S J R5 O=C=N IR:%)n_(%?5 (17) R4 0 z MN N NNRa
RR(Op S11 HNy--- O\RY J RS (R3)n (18) [0112]
61 The process Gis a process of renmoving the Boc
group_. in the conpound (8) and then reacting t_he |
resul TPRgS2RBNHRYABLPB) 2 Lh aheompobod EEErrtided in
rgduce a conpo nd_ (18). [0113] The renoval of the
oc -§r8ap géﬁ BéSpér FEFmBE nipmifel Usrime vyl cadorithatarien

EH§t85808§Sigbbutyl iodide to obtain the title compound
as dark brown oil (109 mg, yield: 50%).

'"H-NMR (400 MHz, DMSO-d¢) & ppm: 7.08 (1H, s), 6.99
(1H, d, J = 8 Hz), 6.43 (1H, d, J = 8 Hz), 5.69 (1H, brs),
3.42 (2H, t, J = 9 Hz), 3.05 (1H, sept, J = 6 Hz), 2.89

(2H, t, J = 8 Hz), 1.14 (6H, d, J =

N
T
N

[0128]
(Reference Example 4) S5-(propylthio)indoline
The same reaction as in the method described in
Reference Example 1 was performed using l-iodopropane
(122 puL, 1.25 mmol) instead of isobutyl iodide to obtain
the title compound as brown oil (151 mg, yield: 69%).
'"H-NMR (400 MHz, DMSO-dg) & ppr: 7.07 (1H, s), 6.97
(1K, &, J = 8 Hz), 6.42 (1H, d, J = 8 Hz), 5.62 (1K, brs),
3.42 (2K, t, J = 8 Hz), 2.88 (2H, t, J = 8 Hz), 2.68 (28,

t, 3 =7 Hz), 1.47 (2H, dt, J = 14 Hz, 7 Hz), 0.92 (3H, t,

[0129]

(Reference Example 5) >=[(3-chloropropyl)thio]indoline
The same reaction as in the me*hod described in

Reference Example 1 was performed using l-chloro-3-

iodopropane (344 uL, 2.20 mﬁol) instead of isobutyl

iodide to obtain the title compound as pale yelliow oil

(51.3 mg, yield: 28%).

o



[0114] Exanples of a solvent used in the reaction

with the conpound (17) include dichloronethane,

di chl oroet hane, chloroform and toluene. The sol vent

is preferably dichloromethage. _[01151 |In the

reaction with the conpound (17), the reaction

tenperature is -10 to 60C, preferably 0 to 40C [0116]
with the conpound (17), the reaction

I'n tJH; ac@%o ]
time éJ Orﬂjtb@%% &AL Hor ®Pmr &f-@labiy ,200)v futles (1H,
19,8 Beuiay 181111, Tog.somows ol the pesem, o,

I nvention represent ed the

bh) . twhizch gap,be gbai by thes cesses, Oor
ghe)phargacegtﬁgzrl3'ggcgg%éb¥é Sgrt% %%gVe§P%%5(2H' T, J
ssef Hk) as1apoagbhyeni ngr edigert, )i n a pharnmaceutica
conposition that can be used in the treatnent and/or
peeventi on of type 1 diabetes nellitus, type 2

di abetes nellitus, pregnancy di abetes, - 62
Kypeegkycentaannilised) bp-dthenchbaat9nenhiioBaldAd ne

gl ucose tolerance (I1GI), diabetes-related di sease

(e. g.The g#HposTegct hypezs | pentlae hypesehakestepekera,
lipid netabolismabnormality, hypertension, fatty
FeveFencrebsfBPie dynarForerfedmed, ueandi aodbaiyldlio®entane
ggg'na, pectoris, myocardial infarction,

ritBscP ef osTEOL) hypekarfcefi asoantygoub)pider to obtain

complicel onalipn glabetcs, (e s GRS N, o,
'"H-NMR (400 MHz, CDCls) & ppm: 7.35-7.06 (2H, m),
6.54 (1H, m), 3.82 (1K, brs), 3.57 (2H, m), 3.01 (2H, m),
2.76 (1H, m), 2.00-1.16 (8H, m).
[0131]
(Reference Example 7) 5-{[2-
(benzyloxy)ethyllthio}indoline
The same reaction as in the method described in
Reference Example 1 was performed using benzyl (2-
iodoethyl) ether (compound described in the document
Tetrahedron Lett., 1987, vol. 28, . 3091; 962 mg, 3.67

mmol) instead of isobutyl iodide to obtain the ﬁitle

o\°

compound as pale green oil (338 mg, yield: 48%).

"H-NMR (400 MHz, CDCl;) & ppm: 7.36-7.25 (5H, m),
7.20 (1E, m), 7.12 (1E, m), 6.53 (1H, d, J = 8 Hz), 4.51
(2H, s), 2.80 (1H, brs), 3.64-3.53 (4H, m), 3.03-2.93 (4H,

m) .

[0132]



foot gangrene, infectious disease, and ketosis).
[0118] The pharnmaceutical conposition conprising the
compound of the present invention represented by the
general formula (1) or (I11) Eé t he pharmaceutically
acceptable salt thereof can be adm ni stered
systemcally or locally through oral or parentera

en_ adm_nistered to mammal s (e.g., humans,

te, wh
Rg{%gﬁnesmﬁxamlﬁi §4, SprlevedaFiug shurteins)ind dilit8l arkhes-
tical ition of th t ti
R BE OB BT B At Sk P ABEdre For m sel ected

accorgi ng. 1o the adm nistration nethod, by preparation
met hofjs”f%"grlgvﬁ?%%%l%?eﬁ%rb?i cﬁg BethCy dgsed i bpgi120]

Rhecf LO phar eutical conposition for ora
adnﬁn?ggbaﬁfgﬁg%ﬁcruggg %55&85?? RER ‘clobutane
ghaneheseor €aBsy , -sakutians, .S ensi ons, .

0 k&3 l%alulte_ TR o3l ST StiodCt -

emul si ons, syrups, and elixirs.

Compostainadi Bradehpachaem §3s ¢anihe rgd '
according to a standard nethog %& lapsggggﬁgﬁﬁgfratlve
§eLeclingrextipoests, (BONEArS. d.9bSNt&Y"aRS g i ances

coating
1]

to optain

kA

| ubricants, swelling agents, swelling aids,
agent sWaptasererenisyiseabbl bzer 30 oanigrseAlEngs
gniioxidants, coloring agents, solubilizers,

u b%ﬁ@#%@roﬁﬁém?EPYéhﬁhébﬂﬁedsliaweaﬂemer@plar, 81.4 mg,

grefg(vg%;yes, buffers, diluents, wetting agents,
teldustiat| y2BsBdCasOAdEREi ves. coppratid Fmel Her m of

rmaceutical conposition for
?Qﬁchgutyfthlo %ndogl_e (polar, 62.9 mg, yield: 10%) as

a colorless o0il compound.
5—[(cyclopropylmethyl)thio]indoline
'"H-NMR (400 MHz, CDCls;) & ppm: 7.24 (1H, s), 7.16 (1H, d,
J = 8 Hz), 6.57 (1H, d, J = 8 Hz), 3.58 (2H, t, J = 8 Hz),
3.02 (2H, t, J = 8 Hz), 2.70 (2ZH, d, & = 7 Hz), 1.04-0.95
(1H, m), 0.55-0.50 (2H, m), 0.20-0.16 (2H, m).
5-(cyclobutylthio)indoline
'H-NMR (400 MHz, CDCls) & ppr: 7.16 (1H, s), 7.08 (1H, d,
J =8 Hz), 6.57 (1H, d, J = 8 Hz), 3.86 (1H, brs), 3.69-
3.56 (3H, m), 3.02 (2H, t, J = 8 Hz), 2.32-2.24 (2H, m),
2.07-1.97 (243, m), 1.91-1.87 (2E, m).
[0133]
(Reference Example 9) 6—fluoro—5—(methylthio)indoline
A saturated sodium bromide-methanol (3.0 mL)
solution of bromine (235 ML, 9.19% mmol) was added at 0°C

tc a methanol (13.2 mlL) solu*ion of 6-Zluoroindoline (600



parenteral adm nistration includes injections,

oi ntnments, gels, creans, poultices, patches,
aerosol s, inhalants, sprays, eye drops, nasal drops,
supposi tories, and inhalantgg The pharnaceutica
conposition in such a form can be prepared accordi ng
to a standard nethod by appropriately selecting

Ig\ddi&i s according to need from anong stabilizers,
a%‘tis'e% iFROL huRBEt BRE_SSpHBs EhRORERte dit-i28xisdadtss,]

WVOr S elJing.agents, neutralizing agents,
’Iérba bt 1258, ghe b‘ﬁﬁ‘g%r FaRi Sttty ragerts, 1-Sulpaasant 8o the

' nts, buffering agents, thickeners,
colori a0 agent o bulering s0ente, Lhigkeners: e
wuspendi ngs n L nde ete :usual |y used. [0122-1

The dose ofagﬁgﬁg%ﬁg%ﬁﬁd&tht%édﬁﬁéégﬁf¥Pﬁﬁgﬁfi%ﬁi%owed

sepsesedetobywi be gensral tarmul a; orof L t he
pharmaceutically acceptable salt tﬁgkédf %§%f%¥§£nl?
nglsfé)

dependiag wasisydpy O0E, wager Bady dtekghbyest Gnnya
for oral admnistration, 1 to 2000 ny, preferagly
soggm 490l Pt € i nat@r tise ofol henanaust teknt ke seonMpeund) ¢
per dose_  which is adm nistered once to several tines
YRR TFuRed aeedssane; fRire papeateedl radhding staat i on,
0.01.to 500 ng,, preferably 0.1 to 300 ng (in terns of
Het gty ofTihe? eohpeehdrnpehrevsscatiaphyi s

adm ni st er edl[ once to seyeral _times a day to an adult.
%’%]e TR RF TP CeThe® présént VVNVese 8RTALNI abe

i r ecifically with reference to

Re%gpé%%g(Eggﬁ%?@§§“H“EXanples, Preparati on Exanpl es,
@z ghest  Exanpl es.

The same reaction as in the method described in
Reference Example 1 was performed using the obtained
compound and, instead of isobutyl iodide, iodomethane to
obtain the title compound as dark brown oil (472 mg,
yield: 59%).

'H-NMR (400 MHz, DMSO-dg) & ppm: 7.07 (1H, s), 6.28
(1E, d, 7 = 11 Hz), 5.91 (1H, brs), 3.49-3.43 (2H, m),
2.87 (2H, t, J =8 Ez), 2.29 (3H, s).

[0135] |
(Reference Example 10) 6-me-hoxy-5- (methylthio)indoline

The same reaction as in the method described in
Reference Example 9 was perZormed using €-methoxyindoline
(compound described in the document J. Med. Chem., 2004,
vol. 47, p. 5451i; 1.2¢ G, 8.65 mmol} to obtain the title

compound as white foam (535 mg, yield: 32%).



However, the scope of the present invention is not
intended to be limted to these. Exanples [0124] 1In
t he description bel ow, hexane represents n hexane; THE
represents tetrahydrofuran; apd_DVF represents

di met hyl f ormam de. [0125] (Reference Exanple 1)
5-(isobut_ylthio)indoline An ethanol (14 nL) solution

of indolin-5-yl thiocyanate (conpound described in the
docungit™i (W9, MHeheRMSOrodd, dvebm:4%5,. 95. (1598;s)3. I3 20

CUT AT sUP Phe RBnaRyh ar o (% 8475, ©7. 66 o . 7 = ¢

er-(2<8 ),.and th i_xture s.stirred at 50C

%%%'ZzhgaréghTotfhg Fegc 2o é%ﬁ%fﬁ& 7 &1 et hanol (2.4
mb) 3l ution of isobuty_ iodide (1.2 n, - 65 10.4
mol ) was added, and the m xture was stirred at 50C
{Ref@rbaYesSExd@pt Ben gact.ign i<QA, I :
added, follome% by eitraé?ﬁg?%ggﬁ$ﬁﬁ$% ltﬁﬁﬁ; iies.
Ay@éroobiarned organic | ayer was washed with saturated
saline and dried over anhydrous magnesi um sul fate,
and thie(tesol venty Wasd e sthbhedeofhounder seducgflor) ang
pressure. The obtained residue was purified by silica
‘gel ety uaminehk 670t phr aphy4( hexanewetrbybdded to a

cet at e=90; 10-80: 20-55: 45, V/V) to obtain the title
bﬂ%@ﬂﬁﬂmﬁghﬁP%mh5omF)(Gpégtgpﬂ-yﬁéﬁ@& £10). 1H NMR

40 CDC13) .8 7.20 (1H, s), 7.12-7.10 (1H
ﬁ%?g%&g%lfﬁﬁﬁ}a%dﬁlggglﬁ9;6§F90 @iﬁ? BRS)L) 9r9¢U%@H,in

Reference Example 1, and the mixture was stirred at room

temperature for 18 hours. To the reaction solution,
saturated aqueous sodium bicarbonate was added, followe
by extraction with ethyl acetate three times. The
obtained organic layer was washed with saturated saline
and dried over anhydrous magnesium sulfate, and the
solvent was distilled off under reduced pressure. The
obtained residue was purified by silica gel column
chromatograpny (hexane:ethyl acetate=90:10-80:20, V/V)
obtain a pale yellow o0il compound.

[0137]

To a dichloromethane (20 mL) solution of the
obtained compound, m-chloroperbenzoic acid (ca. 65%, 1
g, ©6.37 mmol) was added at 0°C, and the mixture was
stirred for 1 hour. To the reaction solution, a 10%
aqueous sodium sulfite solution was added, followed by

extraction with dichloromethane three times. The

d

.6

-



t, J =8Hz), 3.01 (2H, t, J = 8Hz), 2.66 (2H, d, J =
7Hz), 1.82-1.72 (1H, m, 0.99 (6H, d, J = 7Hz).
[01261 (Reference Exanple 2) 5-(ethylthio)indoline
The same reaction as in the nethod described in
Ref erence Exanple 1 was perfornmed using iodoet hane
i nstead of isobutyl iodide to obtain the title
Qun as dark brown oil (125 ng, yield: 61%. )
O%%l- GEE&(?W d63S 8" pPpRTd 77 0B (SRLuUERLEeq. grueous

gty M8 thafen Sufpl gha iy Bver
& : nes i3 1 n 3 t va [ Hz) .

E%g?%%%%h%E%%%f%%éggégg%%?%GB)g & the soi ent wag

cBi-efti 1 # hirpyd ' Lon; a8y

CRUIShEp R e IR RT e

ey ifdrdTec UG 2rd OAOpr 9paNes aSt 8aduRh EECBMLYL
i odide to obtain thedtg)jl;atl e conp%und alsl dark br ovvngg‘lthy

(0@ ey e tyival GicE)e=ab+ NMR6( 400, Mrizy) DVBQ-E6) 16 BPWhite
7.08 (1H, s), 6.99 (1H, d, J = 8 Hz), 6.43 (1H, d, J
powgley) commeundH, brs), 3.42 (2H, t, J =9 Hz), 3.05
(1H, sept, J =6 Hz), 2.89 (2H, t, J =8 Hz), 1.14

8ld, J = 6 Hz). [0128] (Reference Exanpl e 4)
5-(p ,opglthi o)indol i ne The sane reaction as in the

met hodf Es@FPEféd ST RS erldhdd BafR siemsohertior med
W E X T -
égﬂuéfg%Ldﬂb ﬂﬂf”JESGQQAed, and the mixture was stirred
at room temperature for 1.5 hours and lef* for 14 hours.
The reaction solution was filtered, and the obtained
crude product was washed with a mixed solvent of ethyl
acetate and diisopropyl eﬁher to obtain the title
compound as pale red powder (445 mg, yield: 52%).

'H-NMR (400 MHz, DMSO-ds) & ppm: 7.43-7.40 (24, m),
6.71-6.57 (1H, m), 3.59-3.55 (1H, m), 3.04-3.00 (4H, m),
2.00-1.90 (1K, m), 0.95 (6H, d, J = 7 Hz).

[0139]
(Reference Example 12) 5-(cyclopentylsulfonyl)indoline

The same reaction as in the method described in
Reference Example 11 was performed using the 5-
(cyclopentylthio)indoline (311 mg, 1.42 mmol) produced in
Reference Example 6 to obtain an N-Boc indoline
intermediate.

[0140]



1H NVMR (400 MHz, DWMSO- d6) 6 ppm 7.07 (1H, s), 6.97
(1H,d,J:8Hz)62( d, J =8 Hz), 5.62 (1H,
brs), 3.42 (2H, t, J =8 FE) 2.88 (2H, t, J = 8 Hz),
2.68 (2H, t, J =7 Hz), L4/,(2H dt, j =14 Hz, 7
Hz), 0.92 (3H, t, J =7 Hz). [0129] (Reference
Exanpl e 5) 5-[(3-chioropropyl)thio]indoline The same

reactjon as. in the method described in Reference
rn# S RT PB? HRNesf Af mlihFelstion| odophepane

3 20 d of but yl dide t
5%%%.1%@3 EOTPP PR e opabNEC Aot Sy alrio (3 FL)( 553 added,
| 1H NWR (400 MHz, CDCl13) 6
Q@%O¥%§Fﬁ1ﬁ$§9£ wiﬁ E%#Freﬁ)at OO Ffﬂpqiapyré gomgg?

03x 65 o dra N Q
£ %2 (ﬁﬁﬁﬁﬁ,gh = arz§ga S g% %%?r Fh 50 V?E} Wa% 99
d26timed 56 HRMer Egéggéd Q?QE%E§%CG §%§n8£€a§%ed

5-(cycl opentyl thio)indoline “The sanme reaCtion as rn

téei ame hosds desetEbed bp Ref ergnge 1Exanphe Lovagat
per f or med usi ng |odocyclopentang (457 gL, § amn% ppPhy

{ st @ael: ot hySoboeybteedDdBOEH00B0AI K/ Wheot bbk@in the

conmpound as colorless oil (311 ng, yield: 400).

g ?m@mpm@tascgglgylesppnul? (2587ma6 (2H1dM) 58%) .

6 54 . %1 3.82 (1H, brs), 3.57 (2H, m, 3.01 (2H,
BIR(l(HOOn)MFzz OPCL:165 (Bbn: ny. SpOI33D (2E, m),

{Ferermee Sl 715 (17 (emrion "
Hz), 3.44 (l1E, m), 3.09 (2H, t, J = © Hz), 2.02 (2H, m),
1.88 (2H, m), 1.74 (2H, m), 1.58 (2K, m).

[0141]

(Reference Example 13) 5-{[2-
(benzyloxy)ethyl]sulfonyl}indoline

The same reaction as in the method described in
Reference Example 12 was performed using the 5-{[2-
(benzyloxy)ethyllthio}indoline (338 mg, 1.18 mmol)
produced in Reference Example 7 to obtain the title
compound as wnhite powder (316 mg, yield: 65%) .

'"H-NMR (400 MHz, CDCl;) & ppm: 7.54-5.48 (2E, m),
7.34-7.17 (5H, m), 6.57 (1H, d, J = 7 Hz), 4.54 (1H, s),
4.42 (2K, s), 3.82 (2H, t, J = 6 Hz), 3.64 (2H, =, J =29
Hz), 3.38 (2H, T, J = 6 Hz), 3.00 (2H, t, C = § Hz; .
[0142]

(Reference Example 14) 5- (3-

chloropropyl)sulfonyilindoline



The same reaction as in the method described in

Ref erence Exanple 1 was performed using benzyl (2-

i odoet hyl ) ether (conpound described in the docunent
Tetrahedron Lett., 1987, vol7328, p. 3091; 962 ny,

3.67 mml) instead of isobutyl iodide to obtain the
title conpound as pale green oil (338 ng, yield:

480) . NyR £ gIKﬂ ) .6 gpn1 7\36 7.25 (5H, m,
7.20 TAH SRy af‘?“i% IE Wy, 8- pl) dang digtezy-butyl)

H- b BN 64 3. 4H,
élé%rggégteZLB3§nﬁg (é1§§]r 1) (ﬁ §?§ﬁ§%&tféhg?
§icayekohdtykhihi 0) pnge) 'Q%lg%ﬂo% ofThnﬁ 5-

[(cyclopropylnethyl)thlo]ln i ne € sa rFactlon
d i enc
aslbmobhepyey hadodesanihed imeler ence Eﬁ@:@ Soc%f Wceq

per f ormed usi ng bronocycl obut ane |nstead

LodeEetenobtExamaleradeapao@%@tmlx{@%eogggl@gqlgk%g%l
product was purified by preparative HPLC [Inertsi

oben3tespenptird. 2504 nphinGieSci enseshel A6action

water:acetonitrile=95:5-0:100 (gradient)] to obtain

%O{L%*éyepopﬁemthﬁ&ww@ny@}m@@ i(B& (lges$ .pdlsammdBl. 4as
: 13% as a colorless oil conpound and 5-

%g%%bﬁfl?l FH?OTFﬁdBF?nEanéltalrrGQZag g ony itefnghe rEG%re

8, & cohorless I%% d » o .

@ f( cycl opropy! ?rﬁhﬁt ?ﬁ?hﬂ%lFﬁ%UL&@PNN?l(HSGEgbmty*,
m 7624 (1 , 7. = 8 H

6.57 %‘igaeg (JZ(—) ’gg( §|'5§215§m€%3| E%d’:@ Hfl)nd éleoz

%gkkuﬁi, § §tt¥}ﬁd€%€Pré§H BQEBV afgrgzh 3% mlnutes

To the reaction solution, a saturated aagueous solution of
ammonium chloride was added, followed by extraction with
ethyl acetate twice. The obtained organic layer was
dried over anhydrous sodium sulfate, and the solven:t was
distilled off under reduced pressure. The obtained
residue was purified by silica gel column chromatography
(hexane:ethyl acetate=49:1-4:1, V/V) to obtain a
colorless oil compound.

[0143)]

To a dichloromethane (10 miL} solution of “he
obtainec compound, m-chloroperbenzoic acidg (428 mg, 2.48
mmol) was added at 0°C, and tne mixture was stirred at
0°C for 1 hour. To the reaction solution, a saturated
aqueous solution of sodium sulfite was added, followed by
extraction with ethyl acetate three times. The obtained

organic layer was dried over anhydrous sodium sulfa



5-(cycl obutylthio)indoline 1H NWR (400 WHz, CDC13) 8
ppm 7.16 (1H, s) , 7.08 (1H, d, J =8 Hz), 6.57 (1H,
d J =8 Hz), 3.86 (1H, brs), 3.69- 3.56 (3H, W 3.02
(2H, t, J =8 Hz), 2.32-2.24 (2H, Q 2.07-1.97 (2H,

Q 1.91-1.87 (2H, Q [0133] 74(Reference Exanple 9)

6-fl uoro-5- (nethylthlo)lndol|ne A saturated sodi um
brom de-met hanol (3.0 nlL) solution of brom ne (235 L,
9.19 mmol ) was added at 0OC to a nethanol (:3.2

asl thors VLT [Wist ol hdfol + hed (60D %@deﬁgreﬂug?dnﬁﬁﬁﬁsure
and potassiumthjocyanate 1,28 % él 9
e RS WS44G e fRrratse o%YsSl#b“?hg co-Lumn

reacti on sol uti n, water add

s Sl s d5artreoar bohate, /0 :
< T
R

IC Taer was was er an

anhydr.o u ul , e sobyeniywa en
disti%lggR §?gbun 2( %2%ﬁ8e gd?%@su?ebyTheHob§g%Eed7 =
[esi dye, was= pugsifiedzpy, vaB@a(gal gplume 1 Hz), 4.07

chronatography (hexane ethyI acetate=19:1-4:1, \ﬂ\o
touobtain 2 9cwtprl @se2o0ibEcorpound. 6 AE34] 3.ThRe (RANet, J
reaction as in the nethod described in Reference
Exanpt e, 13was pRif ot ped asPngzt he2obPai(Béd mionpoddd (9H
and, instead of isobutyl iodide, iodonmethane to
sbtain the title conmpound as dark brown oil (472 ny,

ield: 590). 1H NWR (400 MHz, DMSO-d6) 6 ppm 7.07
.fQ&ﬂ4é) 6. 28

(Reference Example 15) 5-(cyclopropylsulfonyl)indoline

Potassium hexamethyldisilazide (0.5 M solution in

toluene, 892 pL, 0.446 mmol) was added at -78°C to a THF
(5 mL) solution of the 5-[(3-
chloropropyl)sulfonyl]indoline (80.2 mg, 0.223 mmol)
produced in Reference Example 5, and the mixture was
stirred for 1 hour with heating to room temperature. To
the reaction solu=ion, a saturated aqueous solutiocn of
ammonium chloride was added, followed by extraction with
ethyl acetate three times. The obtained organic layer
was dried over anhydrous sodium sulfate, and the solvent

was distilled off under reduced pressure. The obtained

- residue was purified by silica gel column chromatography

~J

(hexane:ethyl acetate= V/V) to obtain a white powdery
compound.

[0145]



(1H, d, J = 11 Hz), 5.91 (1H, brs), 3.49-3.43 (2H, m,
2.87 (2H, t, J =8 Hz), 2.29 (3H, s'). [0135]

(Ref erence Exanpl e 10)

6- met hoxy-5- (et hyl t hi o)i ndoli ne The sanme reaction as
in the method described in Reference Exanple 9 was
per f ornmed usi ng 6-nethoxyindoline (conpound descri bed
in the docunent J. Med. Chem, 2004, vol. 47, p.

5451;: 1.2 65 mmol) to obtaln the title conpoun
as whPt & fﬂc}%ﬁalO(r@sfse%r?ey @ db3xpylution oft te«s@oned

ﬁeﬁgoéﬂgz dG)%%ﬁ%%ﬁ$c=51p3a (é¥|mﬁ9 ng dgé& ang the

Hﬁﬁ%ﬁg%%nce é§91r¥ ;%% go%m %&gg%sﬁ%F% %?lndo From

tfi%’ﬂrr)%mtgfdrges&f &H b“ﬁ%'%o@'{réﬁ{éb%@t &%Z%@lled § 44

triet am ne (620 4.44 were added
drier el apes hanee (5 1THY sl At on Qésm@e%s _
(i sobutylthio)indoline (0.65 g, 3.13 mmol ) produced in
dref of ent e Exaipl €2 1ge andol en neXtumetwas aphiyt red at
room tenperature for 18 hours. To the reaction
SwxdAnompthghtacat @edeaguepus/$pdtanpbteanbahat €inds
added, followed by extraction with ethyl acetate
edmreund nes. wWiThee pbrvdened26r ganbe baged:wdgswashed
with saturated saline and dried over anhydrous
magneSiriMRs kP4t ¥Hzand0He) Sobment 7was-di-§0i I(RBd ©f

duced h d d
Subtt (U8 05 i £ £870LE ool ama- "Rt Bimt Gar Aoy & 131, 3.09
(hgxape: ftl‘y% acptabezd0i 1l 89,20, YV 4o

m).

m), 0.98 (2E,

[0146]
(Reference Example 16} 5-
[ {(cyclopropylmethyl)sulfonyl]indoline

The same reaction as in Reference Example 11 was
performed using the 5-[(cyclopropylmethyl)thiojindoline
(81.4 mg, 0.396 mmol) produced in Reference Example & tTo
obtain the title compound as white powder (57 mg, yield:
59%) .

'H-NMR (500 MHz, DMSO-dg) & ppm: 7.51 (1E, brs), 7.42
(1H, s), 7.41 (1H, &, J =9 Hz), ©.57 (1lH, d, J = 8 Hz),
3.57 (2H, t, J = 8 Hz), 3.04 (2K, d, J = 7 Hz), 3.01 (2K,
t, J = 9 Hz), €.86-0.77 (1E, m), 0.45-0.42 (2H, m), C.1l2-
C.09 (2H, m).
[0147]

(Reference Example 17} S-(cyclobutylsulfonyl)indoline



obtain a pale yellow oil conpound. [0137] To a

di chl oronet hane (20 nlL) solution of the obtained
compound, m chl oroperbenzoic acid (ca. 65% 1.69 g,
6.37 mmol) was added at 0C, and the m xture was
stirred for 1 hour. To the rigaction solution, a 10%
aqueous sodium sul fite solution was added, foll owed by
extraction with dichloronmethane three tinmes. The - 71

obt airped serQanic; Javsr mas yashed with E;)ggrbsa%fé et was

aqueous sodi um bi carbonate and sat urat ine an

gl Rshreverus Ay ous- ragaesbuaysuhi 8t €nd8ndnthes2 . 9 ng,
solvent was distilled off under reduced pressure. The

IR Ed neth 1 r gst shiecy@si PURe: Feednby skhinp@egel t60bHABIn the
chromat ogr aphy (hexane: et hyl acet at e=80: 20- 60: 40,

M/ADe taongidaich as whihitee powmdery (6dnpomyd. yf8138] 69%F0.

an ethyl acetate (10 nlL) suspension of the obtained
conpodntiiRa (40N Nyidr, oONISOr-icg) adi dpet hyl 3acelnafes), 7.36
solution_ (10 nlL) was added, and the m xture was

St rréd J &t T ddf t efpe? af Ufe for J1758hBars 4nd2l éfH, brs),
of. 14 hours, 'The reaction solution was filtered, and

{Tég(ﬁﬁ%ﬂrﬂ%FnEruﬁe=p ottt vas®wd<hedtwi Ph=alnfized 3-00

CRbarT che 1 118 ?%%%éﬁsﬁigg <§%‘/§}%§%39é33\3%?8%432%w :
i o) . MR ,
137/_{%{137:%0%?2%’1%”{“: 600 b ey (1H, n)? 3.59.3.55 (1H

M4 04-3.00 (4H, m, 2.00-1.90 (1H, m, 0.95 (6H,
d J =7 Hz). [0139]

(Reference Example 18) l-acetyl-N,N-dibenzylindoline-5-
sulfonamide

Dibenzylamine (302 pL, 1.57 mmol) was added to a
dichloromethane (10 mL) solution of l-acetylindoline-5-
sulfonyl chloride (273 mg, 1.05 mmol), and the mixture
was stirred at room temperature for 1 hour. To the
reaction solution, triethylamine (441 upL, 3.15 mmol) was
added, and the mixture was stirred at room temperature
for 20 minutes. To the reaction solution, triethylamine
(147 uL, 1.05 mmol) and dibenzylamine (100 pL, 0.521
mmol) were added, and the mixture was stirred overnight
at room temperature. To the reaction solution, water was
added, followed by extraction with ethyl acetate three
times. The obtained organic layer was dried over
anhydrous sodium sulfate, and the solvent was distilled
off ‘under reduced pressure. The obtained residue was

purified by silica gel column chromatography [ (i)



(Ref erence Exanple 12) 5-(cycl opentyl sul fonyl)indoline
The sane reaction as in the nethod described in

Ref erence Exanple 11 was perforned using the 5-

(cycl opentylthio)indoline (311 ng, 1.42 nmol) produced
in Reference Exanple 6 te obtain an N-Boc indoline
internmediate. [0140] - 72 To a dichl oronethane (20
nm.) solution of the obtained conmpound,

ﬁéxgﬁgoégggftéceegﬁg—ﬁ51nt%/v@né§9 egthyinchtste to

m xt ur e rred at roomteée

FHom & he feacd 1,98, SOLYtLORy Oﬁﬁg.solvent was distilled
of f under reduced pressure. e obtained residue was

pora$ied by silica gel colum chromat ography
(hexane: et hyl acetate=70:30-50:50, V/V) to obtain the
titl eecommetithrasl col @rmesss®i bt {208 ruthyi 6bdaiHh8Q) .
1H NVR (400 MHz, CDC13) ppm 7-5-5-7.50 (2K, m
GoBRo i, d@tdsslgmkhydrdxﬂdﬂ(1877s®g 34794(%Hp10 wa s=
9 Hz), 3.44 (1K, m, 3.09 (2H t, J 9 Hz), 2.02
§Q¢pdn)and1t@g mg;puﬁ@ wgs7at@gpednfor11§85(zaurﬁ)unaer
[0141] (Reference Exanple 13) 5-{ [2-_(benzyl oxy)
lé%wpg stP f Bafipx ndoﬂm neeTheC 3GHECT et ohonas satupated

' %ﬁ%gggﬂggg%iéﬁg hﬁag f%%r?nc%o§§%ggbeb§2c&%ractlon with
I

SE e A ke at e MR £ i ar no t e T T fave

&Qgpaymgda§v$b'%ﬁhpegg§g7g§§§§ﬁ9§ ¥fak@ %%%)th% sBent

(400 MHz, CDC13
was distilled ofZ under reduced pressure. The obtained

residue was purified by silice gel column chromatography
(hexane:ethyl acetate=3:2, V/V) to obtain the title
compound as white powder (386 mg, yield: 100%) .

'H-NMR (500 MHz, CDCls) & ppm: 7.54 (1H, d, J = 8 Hz),
7.49 (1H, s), 7.25-7.18 (6H, m), 7.13-7.05 (4H, m), 6.58
(1, dd, J = 8 Hz, 1 Hz), 4.28 (4H, s), 4.18 (1H, brs),
 3.69 (2H, td, J = 8 Hz, 1 Hz), 3.06 (2H, t, J = 8 Hz)
[0150]

(Reference Example 19) 1-(6-chloropyrimidin-4-yl)-5-
(methylsulfonyl)indoline

Concentrated hydrochloric acid (810 uL, 9.86 mmol)
was added to an acetone (12 mL) /water (3 mlL) mixed
solution of 2,4-dichloropyrimidine (1.22 g, 8.1%9 mmol)
and 5-methylthioindoline (compound described in the

document J. Med. Chem., 1998, vol. 41, p. 1598; 1.63 g,

9.86 mmol), and the mixture was stirred at 80°C for 1.E



7.34-7.17 (5H, m , 6.57 (1H, d, J =.7 Hz), 4.54 (1H
s) 4.42 (21-, s) , 3.82 (2H, J =6 Hz) , 3.64 (2H J
=9 Hz), 3.38 (2H, J =6 Hz), 3.00 (2H, t, - =9 Hz'
[01421 (Reference Exanpl e 44)85-[( 3-

chl oropropyl )sul fonyl]indoline - 73 Triethyiam ne
(283 L, 2.02 mmol ) and di(tert- butyl) di car bonat e
§atenDind O TBLJ- W C A0dEd L0 2a: ELERLA" QRRLAA0®

10 nl) ‘solution o
588953959@¥k%5959£'wge'588e%23%nEBth£ %%ﬁggng was

produced i n Reference Exanplé and t he mXture was

§bl£é@de§tbvr@QﬂtkgﬂﬁgﬁatUfﬁefgﬁtﬁgnEHnHE@a éQOEBSr was
reaction solution, dinmethylam nopyr idine ?

Wa8Ubdmbt h waﬁeraddeQLQESp&B@yqlé&%@%‘W@Sc&kbﬁ&?%.at
roomtenperature for 1.5 hours. To the reaction

velubwonpwdeftyecompaotiyl) di carbonate (110 ngy, 0.504
mol ) was added, and the mxture was stirred at room
{@hpétature for 30 minutes. To the reaction solution
a saturated aqueous solutlon of amoni um chl ori de was
added! © I FovREP B #RR L { B8R Wit hsoduRybnacét ahe

he obta ed organic | ayer was dried over
3%&?8 <CaBRP BRfs LT SO GRE LG ZSaRy @t e . 65%, 3.96
dlsﬁ éed o under r ced ressure The obt ai ned
Pestdu uV?Fi a &f1 P¢ar gaNdchhanmixture was

§B£99@50953p§yh XanﬁoeﬁﬁxlrQQSESEE[aiigflo%o 5

to obtain a ess oi oun

QQQBBQEOggaméﬂesﬁiglﬁL)s%@h%ﬁbﬂn %@%eoqbg%ﬁg%%ed by
conmpound, m chl or oper benzoi c aC|d 4
extraction with dichloromethane three times. The
obtained organic layer was washed with saturated agueous
sodium bicarbonate and saturated saline and dried over
anhydrous magnesium sulfate, and the solvent was
distilled off under reduced pressure. The obtained
residue was washed with a mixed solvent of diisopropyi
ether and ethyl acetate to obtain the title compound as
white powder (2.18 g, yield: 86%).

'H-NMR (400 MHz, CDClis) & ppm: 8.67 (1H, s), 8.63 (1H,
d, J =9 Hz), 7.83 (1H, dd, J = 9 Hz, 2 Hz), 7.77 (1H, m),
©.68 (1H, s), 4.13 (2H, ¢, J = 9 Hz), 3.37 (2H, t, J =9
Hz), 3.06 (3H, s).
[0152]
(Reference Example 20) 1-(6-chloropyrimidin-4-yl)-5-

(ethylsulfonyl)indoline



mol ) was added at 0C, and the m xture was stirred at
OC for 1 hour. To the reaction solution, a saturated
aqueous solution of sodium sulfite was added,

foll owed by extraction with7ethyl acetate three
times. The obtained organic |ayer was dried over
anhydrous sodiumsulfate, - 74 and the sol vent mas
di stil e duced_p su The obt.

r es| JL %ﬁ%&%u g%ﬁ&% gg $ Eﬁé e%hpdnﬁescrl

ﬁ@f@fr@ﬁe@rﬁﬁgﬁ{?i@e@n@agt Bé'rf%%%{e%% %sal&@r Jt(h%g /V) to

obtain the title conpound

1&%16&%91_%@%&{;@0%@20%@% 766937 n{rrgdllj kgﬁ%) ed711n07

]R@flaréncé ExSmplz , 23t620625,1nt ,thla %1&1@)@0@0&%&%@ white
t, J =7 Hz), 3.17 (2H, t, J =9 Hz), 2.19 (2H, m,
po®8ef9HL 22 Snhg, . f0244] SERef.erence Exanpl e 15)

5- (cycl opropyl sul fonyl )i ndoline Potassium

hexarrét-hyRdi (SidCaMie (IMB-MSoldutdpan i8n 6%l (uene,s)893 . 59

L, 0.446 mmol) was added at -78Cto a THE (5 nl)
é%ﬁut@onJof 9h5254[@37éhléﬁopﬁﬁﬁyh)'%dﬂfoﬁyb]Slﬂkﬂlhb

80.2 0,22 d d Ref Ex |
é 3rd ChEZh xea 52%%& ki DT 80 rods i & 0 = 7
T h
he ?t|fglbo 5gggﬁ?ggp Hégus o the reaction

ution s solution of amoni um
Bhggﬁde was added, follomed by extraction with ethyl
acetate three tines. The obtained organic |aver was

kbedroMee BRAN feus ogL f > 80} e
&as detI led o uner rggigggl%%§?§%$g£h$ﬁe’ gta?%ed

ﬁgbgy@swa@oﬂym Eh@@mﬁes' lica gel colum
romat ogr aphy

The same reaction as in the method described in
Reference Example 19 was performed using the 5-
(propylthio)indoline (148 mg, 0.766 mmol) produced in

Reference Example 4 to obtain the title compound as white

foam (125 mg, yield: 49

o®

).

'H-NMR (400 MHz, DMSO-d¢) & ppm: 8.69 (1E, s), 8.59
(lk, 4, J =9 Hz), 7.76-7.73 (2H, m), 7.11 (1H, s}, 4.17
(2H, t, J = 9 Hz), 3.34—3.3d (2H, m), 3.24-3.20 (2H, m),
1.61-1.51 (2H, m), 0.91 (3K, t, J = 7 Hz).
[0154]
(Reference Example 22) 1-(6-chloropyrimidin-4-yl)-5-
(isopropylsulfonyl)indoline

The same reaction as in the method described in

Reference Example 18 was performed using the 5-

~

(isopropylthio)indoline (100 mg, 0.517 mmol) produced in



(hexane: ethyl acetate=7:3, V/V) to obtain a white
powdery conpound. [0145] - 75 To a dichl oronet hane
(4 m.) solution of the obtained conpound,
trifluoroacetic acid (1 n &@&s-added, and the

m xture was stirred at roomtenperature for 1 hour
From the reaction solution, the solvent was distilled

@éfeggggé ﬁggﬁ{;};g erﬁﬁsag%aiﬁhgﬁl%b%%{ﬁ%d d %fgo%% VES shite

pur by sitica gel colum romat ogr ap

ane; a e=332, V/V) to obtain the title
é}%@n%?)ﬂné@%?{ahi ?%%‘Emﬁ’? 220.8 my, yield: 42%. 1H NMR

400 1 - 7.55 H, (110- (IH
ST), 4Mfng(Rl 7s) ,Dﬁisﬂ.o’%m(s;@ﬁ‘st), 639)5&% I§Iz;@9 3759 @%ZH,]B'6O

{1H) & 75He)9 Rz42 (1H1 mid, 1.8 (2H9 mz) 088 o 2HH, s),
m. [0146] (Reference Exanple 16) 5 |
Tcytl opHopy) pethyB) (gl f anyld F indd)i,ned . Hie-sa@1e (3H, m),
reaction. as in Reference Exanple 11 was perforned
using(bhe 8-[ fcycllopeopyl met hyl )thio]lindoline (81.4
0.396 mmol ) produced in Reference Exanple 8 to

g@%é?h the title conmpound as white powder (57 ny,

ield: 59%. 1H NVR_(500 MHz, DMSO-d6) 5 ppm 7.51
{%@Eeﬁﬁgy? %8&@?161&3%3)1: (P —pRlcngryr imi dirg 49L) 57

= 57 (2H . J = . 3.04 (2H,
e85 e elftn iR ng ) ¥ G0 027 (3R

m, Ofﬁé'gaﬁg £ggktﬂ$n Qslgh thgm%%ﬁbdw%EScribed in

Reference Example 19 was performed using the 6-fluoro-5-
(methylthio)indoline (250 mg, 1.36 mmol) produced in
Reference Example 9 to obtain the title compound as white
féam (289 mg, yield: 65%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.73 (1lE, s), 8.40
(l1H, 4, § = 13 Hz), 7.68 (1H, d, J = 7 Hz), 7.16 (1lH, s),
4.20 (2H, £, J = 9 Hz), 3.32 (3H, s), 3.32-3.26 (2H, m).
[0156]
(Reference Example 24) 6-chloro-1-(6-chloropyrimidin-4-
yl)-5-(methylsuifonyl)indoline

The same reaction as in the method described in
Reference Example 19 was performed using 6-chloro-5-
(methylthio)indoline (compound described in the document
J. Med. Chem., 1997, vol. 40, p. 3494; 380 mg, 1.90 mmol)
to obtain the title compound as white powder (454 mg,

Q

yield: 69%).



[01471 (Reference Exanple 17)

5-(cycl obutyl sul fonyl )i ndoline - 76- The sane reaction
as in Reference Exanple 11 was perforned using the

5- (cycl obutyl thi o)indoline (62.9 ng, 0.306 mmol)
produced in Reference Exanple 8 to obtain the title
conpound as white pomder (57 0 ng, yield: 690). 1H—NNR

d
(S0 WS PRGNS B, L kol B, e

B187 Q%F|7qy?n31HJ Sﬁs)ﬁhé5 1%52%%(2ﬁ’%%’:§§11J2;bf 9

§2H, Bl32 1382-3)773(3k-3mbg [ [@%ﬁS%g_(Reference
Exanpl e 18) 1- acetyl N, N- di benzyl'i ndol i ne- 5-

solLfonam de Di benzylamine (302 .tL, 1.57 nmol) was

added to a dichloronethane (10 nmL) sol ution of
(Ratetrghiadbkampis- 250l Lenghcehlebipgde i(d 63 n-vh.) 0% -
mol ), and the m xture was stirred at room
nefperutroréntdbhylshofirnyToinkelineact i on sol ution,
triethylamne (441 L, 3.15 mmol) was added, and the

M xt Uree veames 11 $3 @l e 29ohmt ehperathed deerr2Bed in

_ Putes To the reactlon solution, triethylamne (147
%1? elieagenﬁisf“jlpéﬁd di Héﬁzyﬁaﬁpﬁw@l@@lm 3h52 6 -mervplopy - 5-

d h d ht t
IBLE P08t S Bpp st s ves bl red overnight, ot
.th eth tate th
b g Lo b et o e S el £ e

wRhydr g§d§9d wpy sykf a nd ta sol vent was
di stil F unde? ggﬁ%gd pFe sure. The obt ai ned

reSld@ﬁ¢M@§ (400 MHz, DMSO-d¢) & ppm: 8.70 (1H, s), 8.40
(1H, s), 7.63 (1H, s), 7.10 (1H, s), 4.16 (2H, t, J = 9
Hz), 3.97 (3H, s), 3.21 (2H, t, J = 9 Hz), 3.19 (3H, s).
[0158]
(Reference Example 26) 1-(6-chloro-2-methylpyrimidin—-4-
yl)-5-(methylsulfonyl)indoline

The same reaction as in the method described in
Reference Example 19 was performed using 5-
methylthioindoline (compound described in the document J.
Mec. Chem., 1998, vol. 41, p. 1598; 454 mg, 2.75 mmol)
and 4,6-dichloro-2-methylpyrimidine (672 mg, 4.12 mmol)
to obtain the title compound as white powder (223 mg,

yield: 25

oo

).

"H-NMR (400 MHz, CDCls) & ppm: 8.64 (1H, d, J = 9 Hz),
7.83 (1K, d, J = 9 Hz), 7.76 (1K, s), 6.51 (1H, s), 4.11



purified by silica gel colum chromatography [(i) 77
hexane: et hyl acetate=1:1, V/V;, (ii) ethyl acetate] to
obtain a white powdery conpound. [0149] To a nethano
(10 nmL) solution of the obtd&2ned conpound, potassium
hydroxi de (277 nmg, 4.94 mmol) was added, and the
m xture was stirred for 12.5 hours under heating to

I Qt Lac [ utiong sagu ed U
(ﬁl o:%(deJTvvas@ZH ded, 3 ??I ggﬂﬁed y extrgcjt:li@on W ?Em? hmf‘
Aacetatgytheee tines. The obtained organic |ayer
dried over anhydrous sodiumsulfate, and the solvent
yess@j stilled off under reduced pressure. The obtained
residue was purified by silica gel colum
- Ches Derpd 0ge apkymp(deXanesethgthatetiafesdl?2-1V/[¥}; to
obtain the title conpound as white powder (386 ng,
ypep@riqo@ae y 1ok WMVRY £ 500d etz 4 - QEEZEﬁOSippnhy¢r5¢h@©H;de
d J =8 Hz) , 7.49 (1H s), 25-7.18 (6H, m,
7 1317‘GQJ@4HUQth%¢E% a%qﬁre@@leac Bama sqlmﬁ}on

28 (4H, s) 18 (1H, brs) 3. 69 é = 8 Ft
@thya53a%%e%zpp ?p §thyg ﬁt?tatﬁoié ]meheFQFEﬁBélon of

%ﬁgéf se1t 87 PeerreR e Tl Lab i ror i o
;? ?rﬂh%k y?ﬁ] Qgglal }é@ﬁlﬁgd%d L9raY,AGeLONG (42
gzﬂcdﬁﬁphﬁrBPx hnég'ﬂﬁ E%a%%l% éeb%%oqnoghd %ﬁ@ mixture

5- et i ol n oI|ne (conpoun scri béd

QQGUgﬁﬂkréa QEdrogﬁenbmpégg%ur%okor41 hBurlo98he 1r63c+ion
g, 9.86 mmmol), and the m xture was stirred at 80C for

dobution was filtered, and the obtained crude product was
washed with ethyl acetate to obtain the title compound as
white powder (898 mg, yield: equivalent).

'H-NMR (400 MHz, DMSO-dg) & ppm: 8.96 (2H, brs),
8.56-8.53 (2H, m), 7.75-7.73 (2H, m), 6.28 (1H, s), 5.36-
5.31 (1H, m), 6.28 (1H, s), 5.36-5.31 (1H, m), 4.10 (2H,
t, J = 9 Hz), 3.29 (2H, t, J§ = 9 Hz), 3.27-3.23 (2H, m),
3.15 (3H, s), 3.15-3.10 (2H, m), 2.19-2.14 (2H, m), 1.95-
1.87 (2H, m).

[0160]
(Reference Example 28) 5-(methylsulfonyl)-i-{6-
(piperidin-4-yloxy)pyrimidin-4-yl]lindoline

A 4 N hydrochloric acid-ethyl acetate solution (9.45
mL) was added at 0°C to an ethyl acetate (3.15 mL)
suspension of tert-butyl 4-({6-[t-

(methylsulfonyl)indolin-i-yl]pyrimidin-4-



- 78 hours. To the reaction solution, saturated
aqueous sodi um bi carbonate was added, and the deposit
was collected by filtration. The obtai ned crude
product was washed with wattér -and dii sopropyl ether
to obtain a vyellow powdery conpound. [0151] To a

di chl oronet hane (95 nlL) solution of the obtained

R e e A TS A
SEdduath 11 2. hgurs o Telde raget £ fokikienyag 0% req

aqueous sodi um sulfite solution was added, fol [owed by

et racidon, Witk @oqmeelwom%tsrlmes4m§@dt¢frﬁsuna'@§ reduced
obt ai ned organic |ayer was washed with saturated

acpEenSse . Sadi wmebickardionrat eranitisat ud at e sahédes agddium
dried over anhydrous nmagnesium sul fate, and the
solnentdeeso 1l wi som | (20 nof f wadeaddeduceddpressdeposihewas
obtai ned residue was washed with a m xed sol vent of
I sopropyry Bt herabhen edhy| vackedt it oBtgrntohebtain
title conpound as_ white powder (2.18 yield: 86%.
QWﬁP%ﬁ?%%(ﬁpmﬁﬁun@1£§1%§l%° BﬁWd8r674@%H?gs)Y181§3 99%) .
(1H , Mé (1H g

7.77 FINMRn) 5006 g (PMS ‘)d’ @Em ﬁ 514 3H éerT =

I%ﬁg‘ference ;n;ig g§% %% cﬁléropypléh915%4’ P)lg_S 10

ﬁ@hy&suI£0@yI}deoL|n§ Z9¢g ;Qg sgn@8rq@@t|Qn as |@ Hz),
the’ method” descri bed’ i

3.14 (3H, s), 2.97-2.94 (2H, m), 2.56 (2H, t, J = 10 Hz),
1.95-1.93 (2E, m), 2.53-1.45 (2H, m).

[0161]

(Reference Example 29) 1-(6-{[1l-(1lH-imidazol-1i-
ylcarbonyl)piperidin-4-yljoxylpyrimidin-4-yi)-5-
(methylsulfonyl)indoline

1,1'-carbonyldiimidazole (67.0 mg, 0.413 mmol) was

added to a THF (2.06 mL} solution of the 5-
(methylsulfonyl)-1-16-(piperidin-4-yloxy)pyrimidin-4-
yliindoline (103 mg, 0.275 mmol) produced in Reference
Example 28, and the mixture was stirred at room
temperature fér 1 hour. From the reaction solution, the
solvent was distilled off under reducec pressure. To the
residue, water was added, ancd the mixture was stirred.
"The depcsit was collected by filtration and washed with
water to obtain the title compound as white powder (105

mg, yield: 82%).



Ref erence Exanple 19 was perforned using the 5-
(ethylthio)indoline (120 ng, 0.669 mmol) produced in
Ref erence Exanple 2 to obtain the title conpound as
white powder (122 ngy, yiel &4 56% . 1H NWR (500 VHz,

DMSO-d6) 6 ppm 8.69 (1H, s), 8.59 (1H, d, J =9 Ft),
7.74 (2H, brs) 7.11 (1H, s), 4.17 (2H, t, J = 9 Hz),
3.32,(2H H q, J =7 Hz 1 10
(31 2hmLis0pouilz) [b%@rd S rapihc- afbf K 5y 118

AG&h'j’wF’é’rM‘ dig- é‘syk § ropyl, Sghﬁon ) d 9kingy .
%% sane reactlon as I n e’ ne hod described’i'n

ef ere anpl er fopped  ysi tRe,%-
{}Fﬁpyrfﬁ?%glggo I ne %?4%P e 8 g%H g?} groguceg i f
Reference Exanphe, 44100 obrai n~t,h@ Li bl @,¢onpoynRd3ass (2y,
white foam (125 ng, yield: 49% . 1H NWR (400 VHz,

VSG 069~ 8. ppm 218, 68) ( 181, 36)3.87592H( 1H) ,d3.35= (3HHz ), ,
7.76-7.73 (2H, m, 7.11 (1H, s), 4.17 (2H t, J =9
HAD3-B.@4- XBO (2H 1 n§3-3.28- 3280 m2H, m, 1.61-1.51
(2H, m, 0.91 (3H, t, J =7 Hz). [0154] (Reference
Bkl e 22) 1-(6-chloropyrimdin-4-_yl)-5-
Elsopropylsulfon [ )indoline The sanme reaction as in

Refekt ot Heaeripedli no- Refbrénte feryApré -16v@dperidin-
Iorned usi n é ropylth|o)|ndollne (100
ﬁﬁy X BHRY it l%‘gaﬁ%% 5 R+1780 Reference Exanple 3

;?ef wnw%%gagltle COW?QQPQ €SQMhIEnodp8escr1£ec HH

Reference Example 28 was performed using tert-butyl 4-
({6—[5—(ethyisulfonyl)indolin—l—yl]pyrimidin—4—
yl}loxy)piperidine-l-carboxylate (2.58 g, 5.58 mmol)
produced in Example 30 below to obtain the title compound
as white powder (1.72 g, yield: 79%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.55 (1H, d, J = 9
Hz), 8.52 (1H, s), 7.69 (1H, d, J = 9 Hz), 7.68 (1iH, s),
6.2 (1lHE, s), 5.15-5.10 (1H, m), 4.09 (2H, t, J = 9 Hz),
3.30-3.26 (3H, m), 3.22 (2H, g, J = 7 Hz), 2.96 (2H, dt,
J =13 Hz, 4 Hz), 2.57 (2H, td, J = il Hz, 1 Hz), 1.97-
1.94 (2H, m), 1.49 (2H, t, J = 9 Hz, 4 Hz), 1.10 (3H, t,
J = 7 Hz).
[0163]
(Reference Example 31) S-(ethylsulfonyl)-1-(6-{[1-(1lH-
imidazol—l—ylcarbonyl)piperidin—4—yl]oxy}pyrimidin—é—

yl)indoline



1H NWVR (500 MHz, DMSO-d6) 6 ppm 8.69 (1H, s) , 8.60
(1H, d, j =9 Hz), 7.71 (1H, d, J 9 Hz), 7.70 (1H,
s), 7.11 (1H, s), 4.18 (2H t, J 9 Hz), 3.37-3.31
(3H, m, 1.16 (6H, d, J = ®BH~. [0155] (Reference
Exanpl e 23) 1-(6-chloropyrimdin-4-yl)-6-
fluoro-5-(net hyIsquonyI)i ndol i ne The sane reacti on as

int d renc 9 was

perf[ﬁl@}t Bngel nrge%lcﬁg %ﬁe UoF oR@t‘g I%Qfﬁygxﬁ of'i ne
[Ygp uge -Re c npl e 9

OBt n et Tl & chapotn ngEmmE. o ?JOZ%%X%

&€h g1 56088 ny Lt NVRG( 580 MHZ o 3 BMBOdB ) gy%nmﬁéiﬁié-
}(VlH,ys) , 8.}&0’_L(1H, 3: EEE Hz) ~, 7.’@ (1H d, J =
Y1HzndelTnd6 (1166 §) 5.04. RAo(2Hprbduted ArHRefZF B2 e
(3H, s), 3.32-3.26 (2H, m. [0156] (Reference Exanple
RAampBiehBorvel e bathl ohepylicdedicompbund as white powder
yl)-5-(nmethyl sul fonyl)indoline The sane reaction as
(h-Phegneyhoddde8EF) bed in Reference Exanple 19 was
perforned usi ng 6-chloro-5- (nethylthio)indoline
( conpEuMMRIESON BEE /i PMIfe docdnepm: 3. S¥ed 1EChem

J
theri 7Pl chimobha s in'dE piner (450, e ‘:b“’%
9

290 (B, L NIR,C500. M, DMEQ06) pbm, B.70.L1H, o),
£.49-5.95 ), #)324(39 3k, 3 313.292H3 Mo [PIH7] 5

m), 3.49-3.44 (2H, m), 3.29 (2H, t, J = 9 Hz), 3.21 (2H,

9

m3 I

z),

g, J = 7 Hz}, 2.13—2.08 (2K, m), 1.83-1.75 (2H, m), 1.10
(3H, &, 0 = 7 Hz).
[0164]
(Reference Example 32) l—[6—(piperidin—4—yloxy)pyrimidin—
4-yl]-S-(propylsulfonyl)indoline hydrochloride

The same reaction as in the method described in
Reference Example 27 was performed using tert-butyl 4-
({6-[5-(propylsulfonyl)indolin-l1-yllpyrimidin-4-
yvlloxy)piperidine-l-carpboxyiate ({(1.19 g, 2.37 mmbl)
produced in Example 36 to obtain the title compound as
white powder (1.07 g, vield: egquivalent)

'H-NMR (400 MHz, DMSO-dg) & ppm: 8.96 (2H, brs),
8.56-8.54 (2H, m), 7.71-7.68 (2H, m), 6.28 (1H, s), 5.36-

5.30 (1K, m), 6.28 (1lH, s), 5.36-5.30 (1H, m), 4.10 (2H,

o8}

t, & =9 Hz), .31-3.08 (8K, m), 2.19-2.14 (2H, m}, 1.99-

1.87 (2K, m), 1.60-1.50 (2H, m), 0.91 (3H, t, J = 7 Hz).



(Reference Exanple 25) |-(6-chloropyrimdin-4-yl)-6-
met hoxy-.5- (et hyl sul fonyl )i ndol i ne The sanme reaction
as in the nethod described in Reference Exanple 19
was perfornmed using the 6=n8thoxy- 5-

(rmethyl thio)indoline (532 ng, 2.72 nmmol) produced in
Ref erence Exanple 10 to obtain the title conpound as
Mhidss powder (421 ng, yield: 430). 1H NVR (400 Mz,
DNBC>d6) 5 ppm 8.70 (1H s) , 840 (1H, s), 7.63

(Reter®nce’ EXAn(pid ), % 16 ( 2H (1H-InEd8zotz), 3. 97
(3H, s), 3.21 (2H, t, J =9 Hz), 3.19 (3H s). [0158]
YiRefrevearyde thxamilde ri26)-yll oxytpyrimidin-4-yl) -5-

1- (6-chloro-2-nethyl pyrimdin-4- yl) -5-

(el ssulfaomyl ))inawlolnene The sanme reaction as in the
nmet hod described in Reference Exanple 19 was

per f Gred hydiamg re-  (Fth il hi2oiGid oinane) (oarpbun'd

descri bed in the docunment J. _ Med. Chen1 1998, vaol.
qggbqpyyggﬁp qQ;p%ﬁl(%ﬂ%gmﬁnD})54 afgel) were added to a

“f%FG g% ({bn e 29110 orBbUnie Al b (B BRART o7 555 | m
ot SN j@%o 360y SR Bl PRGZ: 82, (11

hy@rééhio"*"icgé)g%é‘ r%% 82, ﬁ%oi% %rooacglé) F%é?e&éh‘we

{Raferense, Exanmh e 2ﬁx§u£@emgl Sk EoBul k1 rb6r

(plperldln 4-yl oxy) pyri mdin-4-yl]indoline
s Ot 0 d dec A 4 Aohiydl o @ i ehacidaet hyh asBi@ién, the

sol ution (20
solvent was distilled off under reduced pressure. To the
residue, water was added, and the mixture was stirred.
The deposit was collected by filtration and washed with
water to obtain the title compound as white powder (291
ﬁg, yield: 357%).

H-NMR (400 MHz, DMSO-dg) & ppm: 8.56 (114.', s), 8.55
(1H, 4, J = 9 Hz), 8.05.(1H, s), 7.69 (1H, 4, J = 7 Hz),
7.68 (1K, s), 7.49 (1H, s), 7.05 (1H, s), 6.25 (1H, s),
5.40-5.34 (1H, m)[ 4.10 (ZH, t, J = 9 Hz), 3.80-3.74 (2H,
m), 3.49-3.43 (2H, m), 3.31-3.27 (2H, m), 3.21-3.18 (2H,
m), 2.14-2.07 (2H, m), 1.84-1.76 (2H, m), 1.60-1.51 (2H,
m), 0.9% (3H, t, J = 7 Hz).
[0166] |
(Reference Example 34) 1-[6—(?iperidin—4—yloxy)pyrimidin-

4-yl]-5-(propylsulfonyl)indoline



nm.) was added to an ethyl acetate (10 nlL) suspension
of tert-butyl 4-({6-[5-(nethylsulfonyl)indolin-I-

yl ] pyri m di n-4-yl)oxy)pi peridine-|-carboxylate (1.04
g, 2.19 mmol) produced in BX¥anple 1 below, and the
m xture was stirred at roomtenperature for 1 hour.
The reaction solution was filtered, and the obtained

crudg Qrgd%he%% seRghed md%ﬁ&yls@f@l?&? %23 bﬂaﬂ' n
the title conpound as white pomder 98 ng, yield

0eqwiev an@yt)) wéﬁ+iﬂ&%d4@9i&htet % gc89n13869ﬁu
(2H, brs) , 8.56-8.53 (2H, 7 75- 3 (2H, :
s@LﬁiﬂbHioﬁnthé.Béee5LBE—(lHLlﬁlda60281€1H s),

5.36-5.31 (1H, Q 4.10 (2H, t, J =9 Hz), 3.29 (2H,
yilcakXbory HA) i pSr RVi8- 23y Y PekyhpyriBidsne3Hy 15y 5-
3.15-3.10 (2H, m, 2.19-2.14 (2H, m, 1.95- 1.87 (2H,
mgoqyxﬁxmfoqy@x%m@qk@mgxéhﬁpemgg)O 363 mmol) produced in
5- (et hyl sul f on

P@gﬁepfeerr}caﬁ &awl\c/&y%yr%@dFHe4m§f|x]tPﬁaowﬁﬁeSJc\lArﬂa at
drochlorlc acid-eth acetate solution (9.45 nl)
Wéscaéél’éd Zat> B9 San é?hﬂ“eacr@taéfttem(fs S Yfien, water was
t but
#d%”%?'y‘f’%ﬁ?%%%% Tohaot TR q oyt Ehi thyh ggerate three
Qﬂﬁgﬁﬁy 3 el

pro uce h&?QEﬁkﬂﬁl 1 be ow%a%% é?hgaﬁgﬁ%%?ggma Jwater
Sd rdeteq fohed QQH&erﬁ@ §95¥§ﬁtsW@%a@bStthGQh%on1vent

under reduced pressure. To the obt ai ned residue, a 1

Wwh Aqueous] sedi UAT Bide exidauselUbire’ s:2@ k) ob@Sin the
added, and the deposit was collected by filtration

&mﬁﬂ@wsbmﬂomnﬁhamaﬁﬁitEOpobﬁamn (1t0he igi, t lye e¢@rpOBH™d .as
white powder (489 ng, yield: 990).

- *H-NMR (500 MHz, DMSO-dg) & ppm: 8.54 (1H, d, J = 9
Hz), 8.53 (1H, s, ), 7.69 (1H, d, J = 6 Hz), 7.68 (1H, s),
6.21 (1lE, s), 5.18-5.11 (1H, m), 4.09 (2H, t, J = 9 Hz),
3.21-3.17 (4H, m), 2.99 (2H, dt, J =13 Hz, 5 Hz), 2.67-
2.60 (2H, m), 2.00-1.95 (2H, m), 1.60-1.49 (4H, m), 0.91
(3, t, J = 7 Hz).

[0167]
(Reference Example 35) 1-(6-{[l-(lH-imidazol-1-
ylcarbonyl)piperidin-4-yl]oxylpyrimidin-4-yl)-5-
(isopropylsulfonyl)indoline

The same reaction as in the method described in
Reference Example 28 was performed using tert-butyl 4-
({€-[5-(isopropylsulfonyl)indolin-1~yl]pyrimidin-4-

yl}loxy)piperidine-1l-carboxylate (272 mg, 0.541 mmol)



1H NWVR (500 MHz, DVMsO-d6) 8 ppm 8.54 (1H, d, J =9
Hz), 8.52 (1H, s), 7.73 (2H, s), 6.20 (1H, s),
5.15-5.10 (1H, m , 4.09 (2H t, J =9 Hz) , 3.28
(2H, t, J =9 Hz) , 3.14-(88 -s), 2.97-2.94 (2H, m,
2.56 (2H, t, J =10 Hz), 1.95-1.93 (2H m, 1.53-1.45
(2H, m. [0161] (Reference Exanple 29)

Lol 1 1 I ; - -
py Iogglr bonyllg’l) E’dﬁgpﬁéﬁz gj-zdjbilell](2)‘A),<y%Cp))y?]?trf?l(jri1 na-1 4‘27})1/3[‘5? S?OWdery
comidulasul fonyl )i ndoline 1,1 -carbonyl diim dazole
(67.0 nmg, 0.413 mmol) was added to a THE (2.06 nlL)
[®alast)i on of the 5-

(met hyl sul fonyl ) -1-[6-(pi peridin-4-yloxy)pyrimdin-4-
yl ] i Bdel spme( @3 chgon0.a275 mmole mertddutetksarRederience
Exanpl e 28, and the m xture was stirred at room
Redpy@rateuteiamprl €l Tiouras Rront eheed eazinont kel abtanned

the solvent was distilled off under reduced pressure.
CPERPED (&SRS I Wt wlst AdEERORRE 2 HeWd k& uPevdas

tirred. .. The depqsit was collected by filtration and
RAh B i i

to obtain the title conpound as

M SRR 65 08 M P pBb2etl, £ Fing T iﬂé,% s
B £98 (e o 0 Bl & 148 B & o7=Te ke,

5.39- 5185 )1H7 0 £PH 7tpad (T4 9 . 635797374
7('262%,) @n})a Sg3).’497- ?94461(}%,5%,73%0-(13?.1'27%)2H,6 29 TgHisS)’
.

S(3M-3)35 @32 074 (20 (i, 4,83-1.35uEpH. 3Qr0L8162] (2%,
Ref erence Exanpl e 30)

mB-,( €t Mad-sul4onydy - Im] 6-E pBpeRiB8N{3H, m), 2.13-2.07 (2H,
m), 1.83-1.75 (2H, m), 1.16 (6H, d, J = 7 Hz).
[0169]
(Reference Example 36) 5-(isobutylsulfonyl)-1-[6-
(piperidin-4-yloxy)pyrimidin-4-yl]lindoline

The same reaction as in thé method described in
Reference Example 30 was performed using tert-butyl 4-
({6-[5-(isobutylsulfonyl)indolin-1~yl]pyrimidin-4-
ylloxy)piperidine-l-carboxylate (2.08 g, 4.03 mmol)
produced in Example 25 below to obtain the title compound
as white powder (1.60 g, yield: 95%).

'H-NMR (500 MHz, DMSO-dg) & ppm: 8.54 (1H, d, J = 9
Hz), 8.52 (1H, s), 7.70-7.69 (2H, m), 6.20 (1H, s), 5.15-
5.10 (1H, m), 4.09 (2E, t, J = 9 Hz), 3.28 (2H, t, J = 9

Hz), 3.13 (2H, 4, § = 7 Hz), 2.98-2.94 (2H, m), 2.59-2.54



4-yl oxy)p_yrimdin-4-yl]indoline The sane reaction as
in the nethod described in Reference Exanple 28 was
performed using tert-butyl 4- ({ 6- [5-

(et hyl sul fonyl) indolin-1=yBPpyrim di n-4-

yl }oxy) pi peri di ne-1-carboxyl ate (2.58 g, 5.58 nmol)
produced in Exanple 30 below to obtain the title

d 1, 7 | 7 N
QR Bl B (AR T gl

8. ¥ Hus)., 7.69 (1H d, J =9 Hz), 7.68 (1H s),
6. 21 (1H, s), 5.15-5.10 (1H m, 4.09 (2H, t, J =9
Hz)7.0] 3.30-3.26 (3M m, 3.22 (2H, q, j =7 Hz), 2.96
(2H, dt, J =13 Hz, 4 Hz), 2.57 (2H, td, J = 11 Hz, 1
Bferbr@? EkOdbI(2H7m]- 1649[(2H Etimddaz81Hz 4 Hz),
1.10 (3H, t, J =7 Hz). [0163] (Reference Exanple
ﬂQN$Wmmw@m¢MWM4ﬂQB%Y@!ﬂ%ﬂﬂn4 yl)-5-
|n1dazol-l-ylcarbony | peridin-4-yi]oxy}pyrimndin-4-
Y9Il iSEl 83 e ¢eaction as in the method

described in Reference anmpl e 29 was _ performed. usin
the % same reaction aéaign%he met nooxhescrlbcd in g

R e 10 ‘é%?g%ﬁ?fm%?oaa&éép?fhe'%‘_é?é?'eﬁée
?&%ﬁ ]9%'3%)3: 05 102 4 pLE| BRERRUDA- 5, ML Lfscsn-s-

6 - cEdH.8),
%?ﬁ%?%%%*ﬁigpﬂ% gsé( %ﬁt% ﬂﬁo% p?odﬁ%éd §n5§v£é§,§§E

Hz#b(d H6 sho 8b0§1ﬁ1the3ﬁ1t§e25oﬁ%bhn§)as ¥h40=5pdRder
(1H, m, 4.10 (2H, t, J =9 Hz), 3.79-3.74 (2H,
(965 mg, yield: 88%).

'"H-NMR (500 MHz, DMSO-d¢) & ppm: 8.56 (1H, s), 8.55
(lH, 4, § = 9 Hz), 8.05 (1H, s), 7.71 (1H, d, J = 9 Hz),
7.70 (1K, s), 7.49 (1H, s), 7.04 (1H, s), 6.25 (1lH, s),
5.40-5.35 (1H, m), 4.10 (2H, t, J = 9 Hz), 3.7%-3.74 (2H,
m), 3.49-3.44 (2H, m), 3.31-3.27 (2E, m), 3.13 (2H, d, J
= 6 Hz), 2.13-2.07 (2H, m), 2.03-1.95 (1H, m), 1.83-1.77
(2H, m), 0.96 (6H, d, J = 7 Hz).
[0171]
(Reference Example 38) 5-[ (cyclopropylmethyl)sulfonyli-1-
[6—(piperidin—4—yloxy)pyrimidin—4—yl]indoiine

The same reaction as in the method describead in
Reference Example 30 was performed using tert-butyl 4-
[ (6-{S-1(cyclopropylmethyl)sulfonyl]lindolin-1-

yl}pyrimidin—4—yl]oxy)piperidine—l—carboxylate (1.36 g,



nm, 3.49-3.44 (2H, m, 3.29 (2H, t, J =9 Hz), 3.21
(2H, g, J =7 Hz), 2.13-2.08 (2H m, 1.83-1.75 (2H,
m, 1.10 (3H, t, J =7 Hz). [0164] (Reference
Exanpl e 32) 1-[6-(piperi din9@-yl oxy) pyri m din-
4-yl]-5-(propyl sul fonyl)indoline hydrochl oride The
same reaction as in the nethod described in Reference

RS SRR ATRAAHETE A8 A5 T Ve Bneain @ wnice
p%uhgégégioﬁgaé@gecémc%tzow@lt@; (4749 g, 2.37 mmol)

pro nple 36 toobtain the title conpound as

whi t . ) tel d; ' | t N (010} 9
Ve, b & Bl gueg ol S T ISR (o

HY),, B.BL 7168 (LH) M7. & 28K 1Hs, sy, =5836z) p. B06§| HLH, s),
Q 6.28 (1H, s), 5.36-5.30 (1H, Q 4.10 (2H, t, j =9
6H2)0, (AH31-3.,08 (BH5.109 (ALHO-®) 144 (2B, (A, 1, 99-=198Hz),
(2H, Q 1.60-1.50 (2H, m, 0.91 (3H t, J = 7 Hz%. -

BERE ([(0165], (Ref 67 dide Beanpl £283)d, J = 7 Hz), 2.96 (2H,
1- (6-{[1- (1Hi ni dazol - | -

dfl,car ForbA )i pet i n- £ 439 oxy3 by k £Hi dith. 41yP§=E.52 (2H,

| sul f [ )indoli Tri et hyl am 28 .
Sprepiad ey dndel e Y prtaey (508 by 299 o
IQHFBQ(%fﬁiT@Q?ﬁf%ZQmP- THE (9.00 nL) solution of the

[%fldlo’?(é/ pyri midin-4-y1]-5-(propyl sul fonyl)indoline
ydrochl oride (450 ng, 1.03 mmol) produced in

Reference. £xanple 39, and theipbxbpkamsrs st shiedngt1-1-
room tenperature for 3 hours. Fromthe reaction
sl utiomuth@idazol-1-ylcarbonyl)piperidin-4-
ylloxylpyrimidin-4-yl)indoline

The same reaction as in the method described in
Reference Example 33 was performed using the 5-
[ (cyclopropylmethyl)sulfonyl]-1-[6- (piperidin-4-
yloxy)pyrimidin-4-yllindoline (122 mg, 0.293 mmol)
produced in Reference Example 38 to obtain the title
compound as white powder (121 mg, yield: 81%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.56 (1H, s), 8.55
(1H, d, J§ = 9 Hz), 8.05 (1H, s), 7.70 (1H, &, J = 8 Hz),
7.69 (1H, s), 7.49 (1H, s), 7.04 (1lE, s), 6.25 (1lH, s),
5.40-5.35> (1H, m), 4.11 (2H, £, J = 9 Hz), 3.79-3.74 (2H,
m), 3.49-3.44 (2H, m), 3.31-3.27 (2H, m), 3.18 (2H, d, J
= 7 Hz), 2.12-2.08 (2, m), 1.83-1.77 (2H, m), 0.87-6.80
(1H, m), 0.47-0.43 (2H, m), 0.13-0.10 (2H, m).

[0173]



sol vent was distilled off under reduced pressure. To
the residue, water was added, and the m xture was
stirred. The deposit was collected by filtration and
washed with water to obtai ®ithe title conpound as
white powder (291 ng, yield: 57%. 1H NVR (400 MHz,
DMSO-d6) S ppm 8.56 (1H, s), 8.55 (1H d, J = 9 Hz),

(%é&ﬁé‘r@e Sﬁxanﬁaleég(éljd'f thrd- but?g_lﬂz).t @ @ﬁl&%BLSS)

05 (IH, s),
2Hy 1), 8
Syt oy paitipn i binlivo,

rﬁ ﬁéﬁbLﬁhﬂyﬁ(4Hﬂydﬂqubibbﬁlaﬁnéthcaiboiyﬁﬁté (5147 g,
(2H m, 0.91 (3H, t, J =7 Hz). [0166] (Reference
Exadrphreo BY) ard [Be e pierm di @art 4bykoxyiipy(iiniidi g, 42yl |
-5- (propylsul fonyl) indoline - 8 A 2 N aqueous

el urvéwelr afderd solatThh (383mil, sopuk2ennnbl ¥/ das

added to an et hyl ene, gl ycol QB 6 m.) solution of the
q_ltfkelc{{q_—%lrp.p;}hyw%}mrﬂ_ ine (1.60 g, 9.82 mmol), and the

%%%@%56?3 il %ﬁ}f%#%%&?—ﬁé“ﬁéé%“%” b S6% mind EhPBauced

ReferenC a ture,.was ., sti rre
S u S L PSFe S AR Fa gl ARG RG T KL UL YA LN e

yaf er was.  added, foll d bfhgxéﬁagihgﬁ wthoethyler
frs: Yoy

acetate tﬁree t1nmes. obt al ned organi c I ayer

M@§hﬁgsﬂbahwﬂ@ﬁeﬁatéﬁgtgﬁ'§Ql@%@raﬁﬁhﬁ§ﬁgﬂso%%@'%Whydrous
sul fate, and the solvent was distilled off under

sedugRdspressyr eahe ohtakplibet hialsl eie@ipQedd oY under
white powder (106 ng, yield: 730). 1H NVR (500 MHz,
PbyBR:-d6) poeppre8. Sthd dhtalindd=r8sidue was purified by
silica gel column chromatography (hexane:ethyl

acetate=80:20-60:40, V/V) to obtain the title compound as

colorless o0il (3.07 g, yield: 95%).

o\

'H-NMR (400 MHz, CDCli) & ppm: 8.39 (1H, s), 5.36-
5.31 (1H, m), 3.75-3.69 (2H, m), 3.75-3.69 (2H, m), 3.35-
3.33 (2H, m), 2.23 (3H, s), 2.02-1.95 (2H, m), 1.80-1.72
(2H, m), 1.48 (9H, s).
[0174)
(Reference Example 41) tert-butyl 4-[(6é-chloropyrimidin-
4-yl)oxylpiperidine-l-carboxylate

The same reaction as in the method described in
Reference Example 40 was performed using 2,4-
dichloropyrimidine (3.14 g, 15.6 mmol) to obtain fhe

title compound as white powder (3.22 g, yield: 66%).

o\



, 853 (1H, s, ), 7.69 (1H, d, J =6 Hz) , 7.68

) , 6.21 (1H, s), 5.18-5.11 (1H, nm, 4.09 (2H
: 9 Hz), 3.21-3.17 (4H, m, 2.99 (2H, dt, J = 13
Hz, 5 Hz), 2.67- 2. 60 (2H, 99 ~ 2.00-1.95 (2H, m,
.60-1.49 (4H, m, 0.91 (3H, t, J =7 Hz). [0167]
Reference Exanmple 35) 1-(6-{[1-(1H i m dazol-1I-
yl carb I e in oxy ri n yl ) 5
(|so%r§%%y g%@f%ﬁgr)c OP% 3 %ﬁe sang5 éi@ hrad i’k !

$he greshod descri begh | n3 f@i§f¢90?2ﬁxaﬂpl832§2W@326 (2H,
perforned using tert- buty -
(X ,6-4 044 1s.008 om/fh,suhfpnylnndobamiﬂyl hpyr I1m4@I ngﬁ s)..
yl } oxy) pi peri di ne- 1-carboxyl ate (272 ng, 0.541 nmol)
B8L7Ppr oduced in Exanple 32 below to obtain a mhlte
powdery conpound. [0168] The sane reaction as in the
it froce e Gt dreell ¢ N4 2 Ref eopnopy Exanpl(6-88lwaspyrimidin-4-
performed using the obtained conpound to obtain the
X+t Py LoRrouirdl e~ WhFe EbpowdleEe (240 ng, yield: 91%
1H-NNR (500 MHz, DVMSO-d6) 6 ppm 8.57 (1H, d, J =9

e sarpHredct PRy 4 Wye meiphe 1<|iﬁsarlb°d gn

%%_%_?r%r}cn%slH s)%o(nigg ﬁ%rfﬁr%d@gﬁng’l 4_ ) gz)25
e G el rehel mn% gt b
.@erg—bug Hz).n *@ﬂgg pléﬁ?ﬁaﬁﬁgg§ Eé§g8&§l%§k isopropyl

|sob yl sul T onyl
4—nydroxyplperldlne—;—carboxylate (5.25 g, 28.1 mmol) to

/\'_\

obtain the title compound as white powder (5.88 g, yield:

70%) .

ov

'H-NMR (500 MHz, CDCl;) & ppm: 8.55 (1H, s), 6.76 (1H,
s), 5.35-5.31 (1H, m), 4.93 (1lH, sept, J = 6 Hz), 3.81-
3.7%9 (2H, m), 3.36-3.31 (2H, m), 2.01-1.96 (2H, m), 1.78-
1.72 (2H, m), 1.26 (6H, d, J = 6 Hz).

[0176]
(Reference Example 43) tert-butyl 4-[(6-chloro-5-
methoxypyrimidin-4-yl)oxy]piperidine-l-carboxylate

The same reaction as in the method described in
Reference Example 40 was performed using 2,4-dichloro-5-
methoxypyrimidine (302 mg, 1.50 mmol) to obtain the title
compound as white powder (357 mg, yield: 69%).

'H-NMR (400 MHz, CDCl;) & ppm: 8.27 (1H, s), 5.40-
5.34 {(1H, m), 3.91 (3K, s), 3.78—3.72 (2H, m}, 3.39-3.33

(2K, m), 2.04-1.97 (2H, m), 1.48 (SH, s).



(pi peridin-4-yloxy)pyrimdin-4-yl]indoline The sane
reaction as in the nmethod described in Reference
Exanpl e 30 was perfornmed using tert-butyl 4-
({6-[5-(isobutyl sul fonyl)indadin-1-yl]pyrimdin-4-
yl }oxy) pi peri di ne-1- carboxyl ate (2.08 g, 4.03 nmol)
produced in Exanple 25 below to obtain the title

gppﬁgg as white powder (1.60 g, yield: 95@@. 1H NMR
?g DMSO-d6) 6 ppm 8.54 (1H, d, J 9 Hz),

gR5§é£éﬁ#eSﬁ§aﬂbzg g%fﬁtggghbﬁkgl6 29 %1W§—§éﬁ S. 15

10 (1H

ot O ) Ty A Yt

{2Hox ) piBe BYd{ Ak 1-Hardoxybakie) [0170] (Reference
Example 37) 1-(6-{[1-(1H i m dazol -1-
yl carlion\danps peza i ned- g | oxyipyrinetdba- degbyibed in

(i sobutyl sul fonyl)indoline The sane reaction as in the
el descyabederAiorReflenencg Exanpleert3dungs 4-

per formed using the 5-
%h%%%ﬁ@y¥%®+@bﬁyﬂyyiiPﬁy@9nséﬁp@nme¢¢wquﬁmmmﬂanamrﬁaﬂ mg,

t]lndollne 900 ng, 2.16 mmol ) produced in

hé? rBhte BXQ F@dséntBQSEFﬁpﬁetﬁéEFWﬂﬁe4éo@@@undn§§ead

%@‘s‘zfags-\/%f%%na‘»pg%ggwé Sy o ey ireing, | Foz 25%)2—

PSRt i) sy 16 tnds g

(e 30 B s STt R

compound as pale yellow oil (486 mg, yield: 82%).

'H-NMR (400 MHz, CDCl3) & ppm: 8.53 (1H, d, J = 9 Hz),
8.51 (1H, d, J = 1 Hz), 7.74 (lH, dd, J = 9 Hz, 2 Hz),
7.63 (1H, m), 7.27-7.21 (3H, m), 7.18-7.13 (2H, m), 5.98
(1R, d, J = 1 Hz), 5.32 (1H, m), 4.40 (2H, s), 3.99 (2H,
t, J =95 Hz), 3.85 (2H, t, J = 6 Hz), 3.81 (2H, m), 3.42

(2K, t, J = 6 Hz), 3.28 (2H, m), 3.16 (2H, t, J =

e}

Hz),
2.0l (2H, m), 1.73 (2H, m), 1.48 (9H, s).
[0178]
(Reference Example 45) tert-butyl 4-[(6-{5-
[ (dibenzylamino)sulfonyl]indolin-1-yl}pyrimidin-4-
vl)oxylpiperidine-l-carboxylate

The same reaction as in the method described in
Example 56 was performed using the tert-butyvl 4-7 (6-
chloropyrimidin-4-yl)oxyjpiperidine-l-carboxylate (185 mg,

0.591 mmol) produced in Reference Example 41 and, instead



6 Hz), 2.13-2.07 (2H, m, 2.03-1.95 (1H m, 1.83-1.77
(2H, m, 0.96 (6H, d, J =7 Hz). [0171] (Reference
Exanol e 38) 5-[(cycl opropyl nmet hyl ) sul fonyl]-1-
[ 6- (pi peridi n-4-yl oxy) pyrT nPdi n- 4-yl ]i ndol i ne The same
reaction as in the nethod described in Reference
Exanpl e 30 was perforned using tert-butyl 4-
o[f(6 {Sovcavgreprapmerhiet Ryl )isad f oo ndad | eHe 1-acetyl-
yl } pyri m din:-4-yl1] oxy) pi peridi ne-I-carboxyl ate (1.36
NgN -90bed z64 imaiall)i npr-aducad d manExdept 28 Bandel W 3D mmol)
obtain a white powdery conpound (621 ng, yield: 570).
pibldNMéd(d@DRl\eHareDmOEd@)npﬁlEpplﬁ 8o 5&oifdH) tthe Jrtxtbe

Hz) , 8.52 (1H, s, ) , 69 1HdJ—8Hz) 7.68

c@mﬁousl)d as ER@Pylags s>)ll 5( 2 5m<9)9 ﬁ(llﬂdm% . 09 (2H,
I]_9Hz 3.28 (2H, t, %‘2 17 (2H, d, J
7'HEYMR  $408 I(HQH CRELs) &HR;HHZ8 Hz 3 H, 206012—5& Hz)

88%58 ?H?gs(gs 7oA @%7%{435(12%1 Hlﬁ)452 g&%r-g?o@(éwf

. 721 ¢ { Ref €39,
7”12rf>(- y]% P(pyler?g[ﬁf; ezsﬁ(fado'?ny ﬁllgf‘ . 5.98 (14, s), 5.32
(1% {[n{ (1H+dm dgzol 5 1- yé1 C@ébilj_%lyl){?' peridingds vklgy (2m,

oxy}pyr|n1 I n-4- yI)|ndo I ne e’ sahe reaction as In

rfyhe Iresod gescri b%@b i o, Refepence) Exanphe (33, wap, 1.48

perforned usi ng t'he 5-
(cyd)opr opyl met hyl ) sul fonyl ]-1-[6-(pi peridin-4-
onxy)pyrinidin-4-y|]indo|ine (122 ng, 0.293 mmol)
rlodiced in Reference Exanple 38 to obtain the title
conmpound as white powder (121 ng, yield: 819%.

(Example 1) tert-butyl 4-({6-[5—(methylsulfonyl)indolin-
l1-yl]pyrimidin-4-yl}loxy)piperidine-l~carboxylate
(exemplary compound No: 8)

Tert-butyl 4-hydroxypiperidine-l-carboxyiate (1.24 g,
6.16 mmol) was added at 0°C to a THF (15 mL) suspension
of sodium hydride (€3% dispersion in mineral oil;
hereinafter, referred to as sodium hydride (63%); 281 mg,
7.38 mmol), and the mixture was stirred at room
temperature for 1 hour. To the reaction solution, the i-
(6-chloropyrimidin-4-yl)-5-(methylsulfonyl)indoline (1.87
g, 6.04 mmol) produced in Reference Example 19 and THF (5
mlL) were added, and the mixture wes stirred at 70°C for 4
hours. To the reaction solution, a saturated agueous
solution of ammonium chloride was added, followed by
extraction with ethyl acetate three times. The obtained

organic layer was washed with saturatea saline and dried



1H NWMR (500 MHz, DVBSO-d6) 6 ppm 8.56 (1H, s), 8.

55
(1H, d, J = 9 Hz), 8.05 (1H, s) 7.70 (1H, d, J = 8
Hz), 7.69 (1H, s), 7.49 (1H_s) , 7.04 (1H s), 6.25

(1H, s), 5.40-5.35 (1H, mM 224711 (2H, t, J = 9 Hz),
3.79-3.74 (2H, nm), 3.49-3.44 (2H, m, 3.31-3.27 (2H,

, 3.18 (2H, d, J =7 Hz), 2.12-2.08 (2H, m,
o483 alah A ricAtd ndbi8fn G80faddH amd , £k 4o Dy e (Wak
n, -0.10 (2 m. [0173] 91 .(Reference Exanple
d‘l%)tlthréd- biﬂﬂhr{&e[l( Gl @ ®-Bressure. The obtained
nmet hyl pyri m di n-4-yl ) oxy] pi peridi ne-I|-carboxyl ate
rEavitddsutwes punidrieed) o ypesi di oe- detachbxyh ater¢1RadFggaphy
.12.3 nmmol ) and potassiumtert-butoxide (1.42 g, 12.7
mnﬂ)h@mamaé&thﬂt&ﬁ%ﬁ&tﬁ%%@OSQL)Vé%rutibh ethpl4acetate].
di chl oro-3-net hyl pyrimdine (1.60 g, 9.82 mmvol ), and
Tife obfiadniat SRIEISIRIQ@ICT oFa ‘ﬁ%ﬁ‘?%d Wtk h‘éaF%ﬁc?Tl@n

sol ution, water was added, fol|lowed. by extracﬁsl on

deltlrﬁﬂp%&é\f]ateetffﬁ efeot?%%mm*éeoms%%eamap@% aﬁay ;Lte
L t I d dried
was vvas[gdoy\n ILPF]SJT;:IeSJﬁ(iri ?P §a i ne an ried over

and the soI vent was

?'e:f oS, Lo R cpeduged, Bugesure The oBlabneds e,
é?f%pn?ﬂogr@phy {hexape: et hyb (aget ghe= §0—29 89; 49, 1z)

obtain the titfe corrpound as’ colorless oil

7(37@7 O, Yaeld: = 9;50912 THENBR (400 Mizg €DC18Y)6 BPBE-5. 29
839é1H s), 5.36- 5.31 (1H, n),375369(2Hn)

BlHH-®) p9%4 (@H, (pg, B, 39 =3938z(2H3.88-32723 (£BH, n$), 3.33-
2.02-1.95 (2H, m, 1.80-1.72 (2H m , 1.48 (9H, s)
301794]4H, m), 3.04 (3H, s), 2.03-1.97 (2H, m), 1.77-1.69
(2H, m), 1.48 (%H, s);

MS (ESI) m/z: 475 [M+H]".

[0180]

(Example 2) isopropyl 4-({6-[5-(methylsulfonyl)indolin-1-
yl]pyrimidin—4—yl}o%y)piperidine—l—carboxylate (exemplary
compound Nc: 4)

Trifluorocacetic acid (1 mL) was added to a
dichloromethane (1 mlL) solution of the tert-butyl 4-({6-
[5- (methylsulfonyl)indolin-1-yl]pyrimidin-4-
yl}loxy)piperidine-l-carboxylate (188 mg, 0.396 mmol)
produced in Example 1, and the mixture was stirred at
room temperature for 2 hours. From the reaction solution,
the solvent was distilled off under reduced pressure. To

a2 dichloromethane (2.5 mlL) solution of the obtained

residue, isopropyl chloroformate (68 puL, 0.60 mmol) and



(Reference Exanple 41) tert-butyl
4-[ (6-chl oropyri m di n-

4-yl ) oxy] pi peri di ne- I-carboxylate The sane reaction as
in the method described in %Reference Exanple 40 was
performed using 2,4- dichloropyrimdine (3.14 g, 15.6
mol) to obtain the title conmpound as white powder

( . ) | ¢ -1 0 n
tﬁ::ér%?t% anbi(@ d(27%6@L %1$%1§§/%45é%4a%&%% zS?PCé(l P, % d
thel Qidktlir e Z*El,s l’@tlr&é’c? -a% Zfbc(ral‘l;em;ﬂ@ra tdr2- ]A%r( 2H,5
m , 1.78-1.69 (2H, m , 1.48 (9H, s). [0175] .

HIvefsr enes ol U)o f Somepyt 100 pL, 0.878 mmol) and
4-[ (6-chl oropyri m di n-4-

ty 1)ecoiwy] Jpinpiard di4led tlcarbddy el ) Thersaaddedatcdi dne as
in the nmethod described in Reference Exanple 40 was
GrErFtorQte d Ui gD, £ndi i JrbpyRFei dpRefpgthorgstpred
nmol) and, instead of tert-butyl

lhy% ¥fpi péri difve liear?atrlk?&;ﬁoa&%l%'oﬁf%tp% was added,

YRR BTt ofotn *'ﬂiéfw%ﬁﬁ A g T

Py Sga il or b as? YueRgd) yRcRihefleghed
éé—ﬂnéeﬂdz %rll_ecfﬁ W%EHa?’nﬁ rguggmé%ﬁ'esmlm %u%@é%e&[agd

{ﬁﬁ*sglvént'@éitﬁlégifﬁéd 65@fﬁﬁ@@@ergﬁﬁﬁﬁﬁepéabsure
tert-butyl 4-[(6-chl oro-5-

TRé hexypyiem e duyl yaxypprpeiedi Be- icachoyglatelthe
sane reaction as in the nethod described in Reference
Exaopieodfamag pérfonardnasenhy2, 4<dicalies/§-530-50:50,
V/V; (ii) ethyl acetate] to obtain the title compound as

white powder (82.8 mg, yield: 45

o

) .

Y-NMR (400 MHz, CDCls3) & ppm: 8.57 (1H, d, J = 9 Hz),
8.51 (1H, 4, J = 1 Hz), 7.7% (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1K, &, J = 2 Hz), 5.98 (1K, d, J = 1 Hz), 5.36-5.30
(1H, m), 4.94 (lH, sept, J = 6 Hz), 4.07 (2K, t, J =9
Hz), 3.87-3.80 (2H, m), 3.36-3.29 (4H, m), 3.06 (3H, s),
2.03-1.98 (2H, m), 1.78-1.70 (2H, m), 1.26 (6H, d, J = 6
Hz);

MS (ESI) m/z: 461 [M + H]'.

[0181] |

(Example 3) 2-fluoroethyl 4-({6-[5-
(methylsulfonyl)indolin-1-yl]pyrimidin-4-
yl}oxy)piperidine-l-carboxylate (exemplary compound No:

34)



met hoxypyrim dine (302 ng, 1.50 nmol) to obtain
the---le conpound as white powder (357 ng, yield:
690). 1H NWR (400 MHz, CDC-13) 6 ppm 8.27 (1H, s),
5.40- 5.34 (1H, m, 3.91 €347 ), 3.78-3.72 (2H, m,
3.39-3.33 (2H, m, 2.04-1.97 (2H, m, 1.48 (9H, s).
93 - [0177] (Reference Exanple 44) tert-butyl

nenB SRITERIITLP PO | ] S 955 TPRR b read (2-
fyld%ﬁgo)gt}ﬁg’}]ﬂe ‘g"escru ggxyé;tﬁ‘pTh@ Hemﬁxgaft%ggea%dded

e 56 Was perf

Eﬂ%up% %Beat dkﬁﬁ%}x%f& Q@ suspension K of t?%97-

| oropyrim oXy p|per| |ne i -car boxyl ate
M thyll 271 78W) ) ) PTodec el par Ref arenge okyapphemd iiand,-
i nstead of 5-[(cyc|opropy|nethyl)sulfonyl]indoline,
theirddl{rZe {penzyhodxyidet hyBR syl f 0Nyl e} modol preduced
(316 ng, 0.998 mmol ) produced in Reference Exanple 13
im RbfarencheExampbe Z2onpauddthas pakéuyel Wew eitlhr@486 at
, yield: 820). 1H NVR (400 Mz, CDC13) 8 ppm 8.53
xqﬁm %ﬁmquaQuFﬁ)for %05@1@mFﬁ5d @O—tnﬂrﬁ§a0v17m (1H,
=9 Hz, 2 %p 27-7.21 (3H, m,
%oa%t#OQG %%@Prnya55a§@ed(1 l&OW§d—by EFrastidsn #th
4.40 (2H 2H, _t ( .
thlﬁ%“‘re Ekéie(gg Bhy Sofapptl bsdataeigRver
2H 1 .
Jo 85 S ?Fs’“tﬁ J5eL8rhnks TG it ey oves
4%%y%§5&sbyé hﬂélhﬁfa te, and thﬂ solvent was

enzyl a |ndoI|n 1-yl }pyri mdin-4-
yidexylpkpseedinaek- 9@6Q@éﬁ|%E%ssura. The obtained

residue was purified by silica gel column chromatography
[ (1) hexane:dichloromethane=1:1, V/V; (ii) hexane:ethyl
acetate:dichloromethane=2:1:2-1:1:1-2:2:1, V/V; (Zii)
ethyl acetate:dichloromethane=1:1, V/V] to obtain the
title compound as white powder (58.8 mg, yield: 38%).
'H-NMR (400 MHz, CDCl3;) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1H, 4, J = 1 Hz), 7.79 (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1H, 4, J = 2 Hz), 5.99 (1H, 4, J = 1 Hz), 5.38-5.35
(l1H, m), 4.70-4.68 (1H, m), 4.58-4.56 (1lH, m), 4.40-4.38
(1K, m), 4.33-4.31 (1H, m), 4.07 (2H, =T, ¢ = 9 Hz), 3.88-
3.82 (2H, m), 3.44-3.38 (2E, m), 3.32 (2H, t, J = 9 Hz),
3.04 (3H, s), 2.06-2.00 (2H, m), 1.82-1.74 (2H, m);
MS (ESI) m/z: 465 [M + HI".

[0182]



The sane reaction as in the nmethod described in
Exanpl e 56 was perforned using the tert-butyl 4-[(6-
chl oropyri m di n-4- _yl)oxyj pi peridi ne-|-carboxyl ate
(185 ng, 0.591 mml) produced 4+ n Reference Exanple 41
and, instead - 94 of

5- [(cyclopropylnethyl)sulfonyl]indoline the 1-acetyl -

%f?é A hkatT herer Ehea i akatsh s e B%aesr o ne

g g e e ot
texdnpladdto oung ﬂé (d#, dd, J = Hz, 2 Hz) , 7.57

(1H, s) , 7.25-7.20 (6H, n), 7.12-7. 07 (4H n) 5 98
(1H, ﬁ-)hgcﬁccﬁc Ddtjd'rﬁof@ aaéllcial éff"LLS)(D 66%&2!"
9 Hz) m, 3.33-3 , 2.01 (2H lﬁ

diﬂ%bmfﬁbylﬁthgldﬁlné9knog)pLL0m78h1 bﬁé@ﬁplgn@)4-

tern-butyl 4-({6-[5-"'(nethyl sul fonyi)indolin-

4dymg pYye¥ vir i P 2= yF }axyh p? peli dénaelthgambopibodtia i um

(exenpl ary conpound No: 8) Tert-butyl

R Sy pf per@i ne- W%anf%@ﬂew ane@se( 2dgadgro enlethmiol (3

maf added af 0Cto a THE ( suspensi on of sodi um
dr?%%p?%%@@%I%DEFg?Oﬁ ﬁeﬁhﬁé§§ﬂf8PWl “Rerléirdaripsridin-

LR L zg%gp%%iaﬁﬁdn #
{Emeigiyne S bour, Tocibefsectigh okl ar e

ﬁﬂx@@regwa§ 9419995)aQrQQHﬁeQegﬁe@%E%.%n%%rE§a@B5%.19To

and THE (5 nl) were added he m xture was
shérfedcalod 06010 idn, hQuesr T st Rydeeactdan sty on,

a saturated aqueous

extraction with dichloromethane three times. The
obtained organic layer was washed with saturated saline
and dried over anhydrous magnesiﬁm sulfate, and the
solvent was distilled off under reduced pressure. The
obtained residue was purified by thin-layer silica gel
chromatography (dichloromethane:methanol=1:1, V/V). The
obtained crude product was washed with diisopropyl ether
to obtain the title compound as grayish white foam (174
mg, yield: 69%).

'H-NMR (400 MHz, CDCls) & ppm: 8.57 (1H, d, J = 9 Hz),
8.52 (1K, brs), 7.79 (1H, dd, § = 9 Hz, 2 Hz), 7.72 (1K,
d, J =2 Hz), 5.99 (1lE, brs), 5.42-5.37 (1lH, m), 4.24-
3.30 (SH, m), 3.04 (3H, s), 2.35-2.31 (2H, m), 2.08-2.00
(2H, m), 1.84-1.76 (2H, m), 1.24 (3H, d, J = 7 Hz);

MS (FAB) m/z: 461 [M + H]*.



sol uti on of amoni um chl ori de was added, followed by
extraction with ethyl acetate three tines. The

obtai ned organic |ayer was washed with saturated
saline and dried - 95 over @nhydrous magnesi um

sul fate, and the solvent was distilled off under
reduced pressure. The obtained residue was purified

Q%_ jlica gel colum chromatography |[(i) hexane: ethyl
ace éte =50: 50, VIV, (ii) ethyl acetate]. The obtained

e T hert 11! Romsaani aaraprie, THBRREN -
4
%f%é?%]_1d%fﬂ4Lylﬂ&%%sétbg%ﬁg%ﬁgghpkz?ogg§4§%e Enggéary

ddbosith No= BoHz, 2 Hz), 7.72 (1H, d, J=2Hz),
5.98 (1H, d, J = 1 Hz), 5.35-5.29 (1H, m), 4.07 (2H,

t, JriSdRopB.dhrdlafineH oM uL 3. 8353 3ukd1 | 4dhdaMbenzyl
3.04 (3H, s), 2.03-1.97 (2H, n), 1.77-1.69 (2H, ,
dhlﬁkdfbtm&ﬁe hﬁﬁ(ﬁﬁﬂ)Onﬂ@ nAdD) [ MeHE+addEQ188@] 0°C to a
nple 2) isopropyl 4- ({ 6- [5-
¥ﬁﬂl®¢@mﬁ¢h@@¢)Khd@LPnSP ution of the 5-

pyrim din-4- yIL oxy) pi peri di ne-1-carboxyl ate
%@x W yLoRBhpo né6ﬁble?ITPPFréoﬁé86§tPEr&@PQlFIA‘

Qttl¥§?%f%%fg}6§ T?Gdbcgl rone&hapro nb)liokgggggngt
] d m_.di n-4-
R T i L ¢t o W
@&9 ueed, o Exanpl ﬁoa5 ﬁourgbﬁin}égugfomo a*&&ed Bleer

roomtenperature for romt reac

$oLULEQBg, Ebe1sabMent was distihl ed¢ ﬁfﬁl%QQ% c&%Q%%%%
pressure. To

three times. The obtalned organic layer was washed with
saturated saline and dried over anhydrous magnesium
sulfate, and the solvent was distilled off under reduced
pressure. The obtained residue was purified by silica
gel column chromatography (hexane:ethyl acetate=5:1-1:1,
V/V). The obtained crude product was washed with
diisopropyl ether to obtain the title compound as white
powder (67.3 mg, yield: 50%).

'E-NMR (400 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1#, 4, § =1 Hz), 7.79 (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1E, brs), 7.38-7.37 (5H, m), 5.98 (1E, d, & = 1 Hz),
5.37-5.31 (1H, m), 5.15 (2H, m), 4.07 (2H, ©, J = 9 Hz),
3.89-3.82 (2H, m), 3.43-3.37 (2H, m), 3.31 (2H, t, J =9
Hz), 3.04 (3H, s), 2.05-1.98 (2E, m), 1.806-1.72 (2H, m);

MS (CI) m/z: 509 [M + H] .



a dichl oronmethane (2.5 nL) solution of the obtained
resi due, isopropyl chloroformate (68 L, 0.60 nmol) and
- 96 triethylamne (276 L, 1.98 mmol) were added at
0C, and the mxture was stl@@ed at roomtenperature.
After 1.5 hours, isopropyl chloroformate (100 L

0.878 mmol ) and triethylamne (410 L, 2.94 mmol) were
[%q%q to the reaction solution, and the m xture was
further stirred for 1 hour. To the reaction sol ution,

(Rl WS addad,1  4-0) { ovedl bye €XG1 861 FORy M {Rast iyl -

acetate three times. The obtained organic |ayer was

Wasad midih -satr g -eg) o 5 + 1@ sedl deh edogyest anhydeaysary
magnesi um sul fate, and the solvent was distilled off
adgrderurrcedeced )pr essure.  The obt ai ned resi due was
purified by silica gel columm chromatography [ (i)
hexané:ietpylpydettatyd=a0:ri30- BROGEWQL, W N7 (mmgdl)etdnd butyl
acetate] to obtain the title conmpound as white Pomder
q@&I&ﬁmrmagﬁeel b1 4%a) .0 140 NVROL 100 meizadEDEl 8 " ppm a
8.57 (1H, =9 FELE 8.51 (1H_d, J =1 Hz), 7.79
%HﬂtlQﬁPm%Fha%ﬁ+&5 BL §Olu?199 ?1%Fhﬂ 5] = 2 H2),

L b~ i R et
e SRt er e see

6 w l e,
%g%I%%%Oé?Lyrnﬁ- héthka*e Lglé%%_ggéagE ¢ é}

Kéﬁ%&%@@ﬁ&éoﬂdf)lnﬂghkn ryldmpyri@d @i fod-solution, water
yl Yoxy) pi peri di ne-1- car boxyl ate (exenpl ary conpound

WS added, followed by extraction with ethyl acetate
three times. The obtained organic layer was washed with
saturated saline and dried over anhydrous magnesium
sulfate, and the solvent was distilled off under reduced
pressure. The obtained residue was purified by silica

gel column chromatography (hexane:ethyl acetate=5:1-1:2,

V/V) to obtain the title compound as white powder (53.

\\e}

o

mg, yield: 43%).

'H-NMR (400 MHz, CDCis) & ppm: 8.58 (1H, &, J§ = 9 Hz),
8.51 (1H, d, J = 1 Hz), 7.79 (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1H, brs), 5.98 (1H, d, J = 1 Hz), 5.36-5.31 (1H, m),

4.10 (2H, t, J = 7 Hz), 4.07 (2H, t, C

I
o)
!
N
w
@
~J

!
(V)
@
o

(2H, m), 3.38-3.29 (4H, m), 3.04 (3H, s), 2.05-1.98 (2H,
m), 1.79-1.71 (2K, m), 1.67-1.60 (2H, m),
m), 0.95 (3K, t, J = 7 Hz):

MS (CI) m/z: 475 [M + H]".



34) 97 Diisopropylethylamne (178 L, 0.997 mmol) and
(2- fluoroethyl) chloroformate (33 L, 0.350 mmpl) were

added at OC to a dichloromethane (2 nmL) suspension of
t he 5- - 101 -

(met hyl sul fonyl)-1-[6-(pi peridin-4-yloxy)pyrimdin-4-
yl Jindol i ne hydrochl oride (188 ng, 0.396 nmmol)

%% ced in Reference Exanple 27, and the m xture was
stlr ed at roomtenperature for 80 mnutes. To the

u N, Weter 1 -
Eg(t%q‘r;\pctl or% ﬁ&ﬁi}p‘ethy iceﬁ?ﬂé@lﬁfggug?h}égy\ﬁ%@a in-l
yabtained arganie é%?% ipees; desbed-_wh tBowat £f e allxemplary
saturated sal i ne an é%led over anhydrous nagnesi um

HdAairel vnd 3)he solvent was distilled off under

- reduced pressure. The obtained residue was purified

by siThicaagel re@atiwrchrsonat dgraphythédidescribed in
hexane: di chl oronet hane=l: 1, V/V, (ii) hexane: et hyl

Facatelte: divedd ronttime@=psing- the: 3-2methylypVifopyii y1-

eth{ acetate: di chl oronet hane=l:1, V/V] to obtaln t he

t6t @Wa&iwk@yw@w(éswﬁr@dOW@Pd 1@@031@'

1H—NNR (400 MHz, CDC13) Pg g Hz)
2@75qmq%}1o%pdgcedllmt§° rqgcslﬂx @31 328 9“?& 1§stﬁad

7.72 (I H _d =2 Hz J
@&é%”‘sy%scm(ﬂwfﬂfmaﬁevopﬁoéél(:ta?ogf?%méé €4, éé tlTH 0.40

rﬁ%lg t—ﬁé’)éb;”%ln éﬁ'e E’lg&ﬁ S%éoﬁ%d( %'4 glgg ?S&Eeﬁrz%s 6
Iﬁ?sz%ﬁgi—& tggd, = 9 Hz), 3 04 (3H s), 2.06-2.00 (2H,

82-1.74 (2H m ; M5 (ES--) mz: 465 [M _ H] +.

[0182] \Mr98 400 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
8.52 (1H, 4, J = ) Hz), 7.79 (1H, dd, J = 9 Hz, Z Hz),
7.72 (1H, brs), 5.99 (1H, s), 5.37-5.32 (1H, m), 4.10-
4.05 (4H, m), 3.05 (3K, s), 2.05-1.98 (2H, m), 1.80-1.63
(4H, m), 0.96 (3H, t, J = 7 Hz);
MS (CI) m/z: 461 [M + H] .

[0186]

(Example 8) 2-methoxyethyl 4-({6-[5-
(methylsulfonyl)indolin-l-yl]lpyrimidin-4-
yl)oxy)piperidine-l-carboxylate (exemplary compound No:
40)

The same reaction as in the method described in
Example 6 was performed using the 5-(methylsulfonyl)-1-
[6- (piperidin-4-yloxy)pyrimidin-4-yllindoline (100 mg,
0.267 mmol) produced in Reference Example 28 and, instead

of butyl chloroformate, methoxyethyl chloroformate (46 uL,



(Example 4) 4-[4-((6-[5-(nethylsulfonyl)indolin-I-

yl ] pyri mdin-4-yl}oxy)pi peridin-1-yl]-4-oxobutan-2-0
(exenpl ary conpound No: 97) 3-hydroxybutanoic acid (61
L, 0.66 mmol ), diisopropyl&bhytam ne (102 L, 0.571
mol ), and 4-

(dinethoxy 1 3,5-triazin-2-yl)-4-nmethyl nor phol i ni um

e ool (235 o Gy 849, pL) WBLRpAUEd L0, AR 8t BRNAL

t yl 4 [ 6- (pi peridin-

FT&P%X pi*%%géhr?%-y]]lndollne hydr ochl ori de (224 ny,

0, 54?1 mﬁl ) aBphoducedchpr1ReT grspge Bxagpl §H27d and_they,

m xt ure mas stirred at roon1tenperature or 3 days To
g hel remgt ions S0l UL TON(1MAt €6, was=addgd, bokkoyed . by (1H,
extraction with dichl oronethane three tines. The
lobd pj NBdYDr ghE cs ) ayer3was. dashed, wnyh savarated (2H, m),
saline and dried over anhydrous nagnesiun1su|fate,
and’ t heH, sol vért %walszdi sBi BBed. 8£f (BHdem)reduééd3.61 (2H,

pressure. The obtained residue was purified b _
Itt)m ndtaye?- 301 (€& gel. 2hfbndtHgr aphy3-05 (3H, s),- 2.05-
ﬁdlchloronethane nethanol =1:1, VIV). The obtained

ride (Prodtitt wallwashed! ﬁﬁthmaV|sopropyl ether to

d h white f 174

oo, T Pul B zsg%? TR (400 Mo obas) & pom 6. 67
g&@ﬁ J =9 H) , 851 (1H brs), 7.79 (1H dd, | =

2Hz)772(1H ,J=2Hz)599(1H brs),

gEégmél%Z9(%EF ﬁ%ufg 63q5ggﬁptﬁp?s%lg§ %% ke olln 1-

g} p}r@ﬁ1@§hL4 %lﬂonypk%Eradwﬁﬂ(EA%bﬂyb%ylﬁﬁ% [anmolary

compound Nc 7)

14

Potassium tert-butoxide (174 mg, 1.55 mmol) was
added to & THF (3.5 mL) solution of 2-butanol (86 mg,
0.93 mmol), and the mixture was stirred at room
temperature for 30 minutes. Then, a THF (3 mL) solution
of the 1-(6-{[i1-(lH-imidazol-1l-ylcarbonyl)piperidin-4-
ylloxyipyrimidin-4-yl)-5-(methyisulfonyl)indoline (150 mg,
0.311 mmol) produced in Reference Example 29 was added
thereto, and the mixture was stirred at room temperature
for 2 hours. To the reaction solution, & saturated
agueous solution of ammonium chlioride and water were
added, followed by extraction with ethyl acetate three
times. The obtained organic layer was washed with
saturated saline and dried over anhydrous magnesium

sulfate, and the solvent was distilled off under reduced



(Exampl e 5) benzyl 4-({6-[5-(nethylsulfonyl)indolin-I-
yl ] pyri m di n-4-yl }oxy) pi peri di ne-1-car boxyl ate

(exenpl ary conpound No: 49) Diisopropyl ethylanm ne (93
L, 0.53 mmol) and benzyl -chbdreformate (57 L, 0.40

mol ) were added at OC to a dichloronethane (5 niL)
solution of the 5

SR R B st B s ey U B 'elﬁ%
gt@éar%ﬁlﬁg’ckﬁf&néﬂ’@gfﬁﬁﬁ#r eh¥RsnstLEhed abeokQefLs.1-1.2,

nperature for 1 hour o the reactidon sol ution,

wat erco V@st addethe ol { pyedohyogxtr ast kAR W ttBam (20.0 mg,
di chl oronet hane three tines. The obtai ned organlc

yiyed: wes: mvashed with saturated saline and dried over
anhydrous nmagnesi um sulfate, and the sol vent was

di stH-Nmd gbboumder, ceduceds ppesseares The,okt aineds Hz),
residue was purified by silica gel colum
hrontiBgraphy’ (Hexahe: edfly| JatePatie=521H) 1, 7.VBV)(1H, d,
The obtai ned crude product was washe

ﬂlTs%dﬁ%bylveQ%eflﬁo %btﬁlnlih@zﬁvtPe386§p§@nd1§s m),
Sy BEphf R 3‘&"&? 18,%, g0k 915%“'%’?3 Bil>3q52) (21
rs)yziﬂs% %83%? F' % g59é5%‘1 &) 2y 0a” éz%,]éﬂ’ ™

e R i

6.98 ?319 tHZ)J 3. @4H£$H s), 2.05-1.98 (2H m,
1.80-1.72 (2H, m (Cl) mz: 509 [M+ H . 100 -
19184f) (&xanphes 61vbut mh*.
4-({6-[5-(nethy|sulfonyl)indolin-l-

[0188]

(Example 10) Z-cyclopropyiethyl 4-({6~-[5-
(methylsulfonyl)indolin-1-yllpyrimidin-4-
ylloxy)piperidine-l-carboxylate (exemplary compound No:
30)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[1l-(lH-imidazol-
l-ylcarbonyl)piperidin-4-yljoxylpyrimidin-4-yl)-5-
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of 2-butanol, 2-
cyclopropylethanol (56 ul, 0.93 mmol) to obtain the title
compound as white powder (44.7 mg, yield: 30%;.

'H-NMR (400 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1H, s), 7.79 (1H, dd, J = 9 Hz, 2 Hz), 7.73-7.72

(1H, m}, 5.99 (1H, s), 5.37-53.31 (1H, m), 4.18 (2K, t, J

v



yl ] pyri m din-4-yl }oxy) pi peri di ne-1-car boxyl ate

(exenplary conpound No: 5) Diisopropylethylamne (186

L, 1.07 mmmol) and butyl chloroformate (51 L, 0.40

mol ) were added at OC toe alo4li€hl oronet hane (5 niL)
solution of the 5

(met hyl sul fonyl ) -1-[6- (piperidin 4- onxy)pyrinidin-4-
J/'7] 'HQC}O' 14N %%%”‘% Qy 267 | ) ?ré’g%eé’ ?2§ef§yen§?40_

é 58 'he”'m xture mas stirred’

t rmat u f h To t eacgyo olutio
3 %fﬁpe(@it b8 d?fe.éﬂs gﬁo Ney §eACE b 0N 8¢ ML D, 8? 1.73

water Was a med by extraction Wt

@get ahe 1thygee td3yregy The 0bd aj ved. 96 ganic ﬂnayeo ¥8S0. 45
mashed ‘with saturated sal'ine and dried over anhydrous
(papnesi,um. 1ISWd a7, (Bnd he sol vent was distilled off
under reduced pressure. The obtai ned resi due was
Maur(cfl)ech/y: sid7 c! ged]'col uim chr omat ogr aphy

(hexane: ethyl acetate=5:1-1:2, V/V) to obtain the
tG1489% conpound as white powder (53.9 ny, yield: 430).
1H—NNR (400 MHz, CDC--3) 8 ppm 8.58 (1H, d, J = 9 Hz)
(Exagpge (U4, @-Kﬁﬁhﬂé¢ﬁgloqrqu%hmﬁtﬁﬂl 4-1{9- B 2

. 12 (1H br 1H .d, J =1
@W%&? éﬁ¥ L 19191%¥§p¥rl@ld17 fZ) L 07 (2H

-3 80 38-3. 29 H .
Ys”chEW( #}p ’%ldjz“%s 1%%“’?’%)&?“%) eie‘?Blir?ﬂ %‘Eﬂ?uﬁ}, No
§467 1.60 (2H, n), 1.45-1.35 (2H, m, 0.95 (3H t, J
= 7 Hz) ; M5 (Cl) mz: 475 [M+ H+. - 101 - [0185]

(Exaﬁmlesghé”fﬁgétfbﬂ{é%[fh(Eﬁﬁfm%§H$é°8¥£%£DQQ&iDﬁ"
yl ] pyrimdin-4-yl}oxy)piper idine-I-car oxy ate
ﬁﬁ%ﬂ¥ﬂ31¥WMas performed using the 1-(6-{[1-(1H-imidazol-
l-ylcarbonyl)piperidin-4-yl]oxy}pyrimidin-4-yl)-5-
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of 2-butanol, (1-
methylcyclopropyl)methanol (91 pL, 0.93 mmol) to obtain
the title compound as white powder (50.3 mg, yield: 33%).
*H-NMR (500 MHz, CDCl3) & ppm: 8.58 (1K, d, J = 9 Hz),
8.52 (1K, ¢, J =1 dz), 7.79 (1lH, dd, J = 9 Hz, 2 Hz),
7.72 (1H, brs), 5.99 (1H, 4, J = 1 Hz), 5.38-5.32 (1H, m),
4.07 (2B, t, J = 9 Hz), 3.90 (2H, s), 3.90-3.83 (2H, m),
3.41-3.2°% (4H, m), 3.04 (3H, s), 2.06-2.00 (2H, m), 1.81-
1.72 (2K, m}, 1.14 (3H, s), 0.51-0.48 (2E, m), 0.37-0.34
(2H, m); |

MS (CI) m/ 487 [M + HI*.

[\

[0190]



conmpound No: 3) The sanme reaction as in the nethod
described in Exanple 6 was perforned using the

5- (et hyl sul fonyl ) -1 -

[ 6- (pi peridin-4-yl oxy)pyr+ni@dbn-4-yl]indoline (100 ny,
0.267 mmol ) produced in Reference Exanple 28 and,
instead of butyl chloroformate, propyl chloroformte

he_titl d
i o Tos. 4 AR Mol B SR (400 e
o 20 8.52 (1H, d, J
(QFA@@Z &W%H%ﬁgﬁ(%%j(_lfll’ ’g*yﬂjpgg 2 T (7 S

% 1 il 3 1kex 0 4Ko .
Uy BRI 081~ 208y 82 i ?’“fflésﬂczﬁé@@?z&

BBL 0.96 (3H, t, J =7 H) ; M5 (Cl) mz: 461 [M+

H +. [0186] (Exanple 8) 2-nethoxyethyl 4-({6-[5-

(et Ayles wlafrenyied atdiadn rasl-ih | pye i medhod 4described in

yl } oxy) pi peridine-1|-carboxyl ate (exenplary conpound

H«ﬁmpkﬁ»91Wstgﬁ@f¢é®@@i@ﬁla§ thet Be (Aet hod (dBsémipagol-
npl e. 6 was erforned usi ng the

%”xlnﬁmwk%wmm P i) o
4: 4 100
%§3 o1 5oy biedal 1Y ?éséQSe Ky i) 898! ghgodula in

nstead, but Iorofor thox h _
%ﬁ% ornate %% 5? anO’le 8320 nn%l%u%oxo%falh t he

qif*ﬁﬁg@%%ggﬁgﬁ§§z§gig§ggowd@a3 (a0 nggaq +@aﬁxltle

%%ﬁ?o&ﬁétagfﬁhitz-ng&éh,(Q@e hgT $iEdq:2708). 7

HH—NMR (500 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1H, s), 7.79 (1H, 4dad, J = © Hz, 2 Hz), 7.72 (1H,
brs), 5.99 (1H, s), 5.97 (1H, tt, J = 55 Hz, 4 Hz), 5.38-
5.34 (1, m), 4.30 (2H, td, J = 14 Hz, 4 Hz), 4.07 (2H, t,
J =9 Hz), 3.85-3.79 (2H, m), 3.45-3.40 (2H, m), 3.32 (2H,
t, J =9 Hz), 3.04 (3H, s), 2.06-1.99 (2H, m), 1.82-1.75
(2H, m);
MS (CI).m/z: 483 [M + H] .
[0181]
(Example 13) cycloheptyl 4—-({€-[5-
(methylsulfonyl)indolin-1~-yl]lpyrimidin-4-
ylloxy)piperidine~-l-carboxylate (exemplary compound Nc:
23)

The same reaction as in the method described in

Example 9 was performed using the i-(6-{[l-(lH-imidazol-

i-ylcarbonyl)piperidin-4-yljoxy}lpyrimidin~4-yi)~5-



brs), 5.99 (1H, s), 5.37-5.31 (1H, n), 4.28-4.25 (2H,
m, 4.07 (2H t, J =9 Hz), 3.88-3.82 (2H, m,
3.64-3.61 (2H, m, 3.41-3.30 (4H, m, 3.41 (3H, s),
3.05 (3H, s),-2.05- 1.98 {2H)emy, 1.81-1.72 (4H, m ;
ME (Cl) mz: 477 [M+ H +. [0187] (Exanple 9)
sec-butyl 4-({6-[5-(nethylsulfonyl)indolin-I-

#s. n%]r%“rfyjf&ﬁly'ﬁa"%ly%% P ool i et Bl Bredeced o0

e e e 200! 0o vty adedele o HEp(Safoll)
o) utlon of " 2-but anol (86 nm, , and t

t t t ragu 0

Rl b S f&@?ﬁf.%ﬁ 5%#%’* o2 crude
;ﬁ&méw.Mﬁmm%ﬂ@dbmﬁm@mm@wmmqﬁnﬂmdby

yl ] oxy}pyrim di n-4-yl)-5-(nethyl sul fonyl)indoline (150
piepa fa Bide noPl) pIwetcet]l i 0DReBerdbcemExagpkes529mmas GL
added thereto, and the m xture was stirred at room
Senpecas ufec. f ovraRehpaestombtrhéerBachbronl8ol uoiredieat) ]
saturated aqueous sol ution of anmmonium chloride and
at Pt abk ethadabele f ePTBRREIhF S eXPE BBt PONARIEt K 1Et Ry MmI.
acetate three tinmes. The obtained organic |ayer was
Ywhdd GFth saturated saline and dried over anhydr ous

magnesi. um | f t sol ven [ ff

unggﬁ TeFud @ %ﬁﬁé %gg:3§upepn$he%ogg ﬁgd besﬁgug“ Hz)
f b I I L h

05 DAL B0 Lo BhLl SR, B8 SPRO S aTRog e,

ﬁtgkﬁpgggggwmﬁ aéc%ggtgeéggggfagﬂo &?i 4y@©Lq 8%4qna m)
4.07 (2H, t, 0 = 9 Hz), 3.87-3.83 (2H, m), 3 37- 3 30 (4H,
m), 3.05 (3K, s), 2.03-2.00 (2H, m), 1.95-2.89 (2H, m),
1.75-1.45 (12H, m);

MS (CI) m/z: 515 [M + H]".

[0192]

(Example 14) cyclohexyl 4-({6-[5-(methylsulfonyl)indolin-
l-ylipyrimidin-4-ylloxy)p ridine-l-carboxylate
(exemplary compound No: 22)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[l-(lH-imidazol-
l-ylcarbonyl)piperidin-4-ylloxylpyrimidin—-4-yl)-5-
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of 2-butanol,
cyclohexanol (131 pL, 1.24 mmol) to obtain a crude

product. The obtained crude product was purified by

preparative HPLC ([Inertsil ODS-3 (30 mm i.d.x250 mm), GL



8.52 (1H, s), 7.80 (1H, dd, J = 9 Hz, 2 Hz), 7.73 (1H,
d, J =2 Hz), 5.99 (1H d, J = 1 Hz), 5.37-5.32 (1H
m, 4.80-4.76 (1H, n), 4.08 (2H, t, J = 9 Hz),
3.87-3.82 (2H, m), 3.37-3.307(4H, m), 3.05 (3H s),
2.04-1.99 (2H, n), 1.79-1.71 (2H, n), 1.55 (2H, s),
1.24 (3H, d, J =6 Hz), 0.93 (3H, t, J =7 Hz): MB

gi%%g%%;?%§1et%%Teﬁl%f%t%%ltrlkeggé gpbel%%) (gradient) ]
VR oh et i helT eaoiyrabY WEROFaCortRuta ™S

M:130)11he sane reaction as in the method described
in  Exanple 9 was perforned using the

1- (6 ( omyvgaz ol J_ =
1-yl ?%ﬁ“%fgnffH)D& peri i Ay yl Fo%ﬁnpy & i . f/ji) g5z 2 Rzl

¢oethyispl dpnyl i ndaki ne7( 150 (mg, @431y A uzr oduesed

in Reference Exanple 29 and, instead of 2-butanol, 2-
¢ychbopibpytiet hanok 156, ub, 96. 93HMAl,) Jt & dbtHadi)n tth&6-5.31
title conpound as white powder (44.7 ng, yield: 30%.
1THENMR) ( 4007 3442, 6CDC1B) B) ppH1 08. 38H(1H, &, =] =HI)Kz)3,.87-
8.51 (1H, SL, 7.79 ng, dd, J =9 Hz, 2 Hz), 7.73-7.72
g1f &?H 5mpo ¢1P/—3)2°5.(8.5m31 G1MA4 ﬁﬁHn4518 @2@51i 98

(3 ' 1s80:04 36ram) . Y5708 Eaii45) ma e op -0 25

8%1; m, 1.80-1.73 (2H m, 1.58-1.53 (2H n)
6-%'70 (1H, n), 0.49-0.45 (2H 1), 0.11-0.07 (2H,
L V§B§

0 (
Q)M 251484 [Myj+H +. [0189]
(0193

(Example 15) l-cyclopropylethyl 4-({6-[5-
(methylsulfonyl)indolin-1-yljpyrimidin-4-
yl}oxy)piperidine-l-carboxylate (exemplary compound No:
28)

The same reaction as in the method described in
Exampie 9 was performed using the 1-(6-{[1l-(lH-imidazol-
l-ylcarbonyl)piperidin-4-ylloxylpyrimidin-4-yl)-5-

(methylsulfonyl)indoline (150 mg, 0.311 mmol} produced in

-ty

Reference Example 29 and, instead of 2-butanocl, 1-

cyclopropylethanol (90 pi, 0.93 mmol) to obtain the title
compound as white foam (56.1 mg, yield: 37%).

'H-NMR {500 MHz, CDCls;) & ppm: 8.58 (1H, 4, J = 9 Hz),.
8.51 (1K, 4, 0 = 1 Hz), 7.79% (1K, dd, J = S Hz, 2 Hz),
7.72 (1H, 4, J = 2 Hz), 5.98 (1K, d, & = 1 Hz), 5.37-5.31

(l1H, m), 4.09 (2H, t, J = © Hz), 2.88-3.82 (2H, m), 3.38-



(Exanpl e 11) (1-nmethylcyclopropyl)nethyl 4-({6-[5-
(met hyl sul fonyl)indolin-1-yl]pyrim din-4-

yl }oxy) pi peri di ne-1- car boxyl ate (exenpl ary conpound
No: 24) The same reactian asgin the nethod descri bed
in Exanple 9 was performed using the

1 (6 {[1- (1H-im'dazo|

| carb |
C%%SW y#)e%dg:{’}il'nes )(/'113 xe%pXr §1?2Hmﬂ“3/ p?‘oaacédn
Ref f
G, ey e 5 'y Fhdl
t wd 50. 3 ,
03529?5&%3@ R B0 e i 5) P oo 858 (1M
8 d, J =1Hz), 7.79 (1H, dd,
c-‘tn %1)422) ey [@%gﬁj(ﬁm brs) | 5.299 (1H, <(:|, J=1
[@9415 38 5.32 (1H, m) , 4.07 (2H, t, J = 9 Hz),
3.90 (2H, s), 3.90-3.83 (2H, n), 3.41-3.29 (4H, ),
Qs 13H,1 &) , 2 26 OBy Pn@Bh ¢ PHI—11) 6-1581- 1.72 (2H, m),
1.14 (3H s), 0.51-0.48 (2H, m, 0.37-0.34 (2H,

IVE: t(EGH ) S U ZOn BT fidld ki i -y 1 | D¥9O1i A5 -4-( Exanpl e 12)
2, 2-di fluoroethyl 4-({6-[5-

(vl e bhg ) ¢ ntiok# Rodxy 1§ pyr i pkemplacy compound No:

%\@} oxy) pi peri di ne- 1- car boxyl ate (exenpl ary conpound
53) The sane reaction as in the nethod descri bed

1 (6§?FQE%§$$I§ﬁq£§pengornEd USIQQmEQhod described in

SO VPR A NS 9 0 e
ilylcarbonyl)plper1q1n 4-yl]oxyipyrimidin-4-yl)-
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of 2-butanol, 2-
furylmethanol (81 uL, 0.93 mmol) to obtain the title
compound as white foam (18.0 mg, yield: 2%).

'H-NMR (400 MHz, CDCls;) & ppm: 8.57 (1H, 4, J = 9 Hz),
8.50 (1H, 4, J = 1 Hz), 7.78 (1H, dd4, J = ¢ Hz, 2 Hz),
7.72 (1lE, brs), 6.42-6.36 (2H, m), 5.97 (1lH, d, J = 1 Hz),
5.36-5.30 (iH, m), 5.09 (2H, s), 4.06 (2H, T, J = 9 Hz),
3.86-3.77 (2H, m), 3.40-3.29 (4H, m), 3.04 (3H, s), 2.05-
1.86 (2H, m), 1.80-1.70 (2H, m);

MS (CI) m/z: 499 [M + H] .

(Example 17) dicyclopropylmethyl 4-({6-[5-

(methylsulfonyl)indolin~l-yl]lpyrimidin-4-



Ref erence Exanple 29 and, instead of 2-butanol, 2,2-
di fl uoroethanol (76.5 ng, 0.933 mmol ) to obtain the
title conpound as white powder (105 ny, yield: 700).
1H NMR (500 MHz, CDC13) 6-ppmie 8. 58 (1H, d, J = 9 Hz),
8.51 (1H, s) , 7.79 (1H, dd, J =9 Hz, 2 Hz), 7.72
(1H, brs), 5.99 (1H, s), 5.97 (1H tt, J =55 Hz, 4

{ggéxx 6%p%§%PlPé thg}§o§§;at% ggx%H@§ (; %%Hgéuﬁ% No:
45-3.40 (2H m, 3.32 (2H t, J =9 Hz), 3.04 (3H,
?206199(2Hn@ 1.82-1.75 (2H m : M (Q)

epty
T e A dhtenidbitl K oxmmhehah GxcLoteglyl
Hkiﬁﬁyépgpﬁagdpeeférﬁ@abgéxh%t%h@e&emnﬁqr Y -CQTRAYNG 201 -

The sane reaction as in the nethod descri be

1ny1aaﬁph919pm@§rp@ﬁﬁowgd bSiy@yiNeidin-4-y1)-5-
1-(6-{[1-(1H 1 m dazol -

Imgtogl bohybhpilpénddihnd- yOEOX ywgny r0i.1B1di fud 1Vl Jormduced in
106 (nethylsul fonyl)indoline (150 ng, 0.311 nmmol)
pebeuerdei Axarpter éAcenExanpise 2@ arfd 2 Hngtaead ,of
2-butanol, cycloheptanol (149 L, 1.24 mvol) to obtain
él@vgéléprppwdm@thamhé éBEaed Ocﬁ@d@nmlzjdm ogsin the

Eurifled by preparative HPLC [InertS|I CDS-3 (30 nm
bl R 266™RRYNAGES BBTERCREWARE. ,(45-7 mg, yield: 29%).
wat er : acetonltrlle 95:5-0:1Q0 (gradlent) to obtaln

the IR corpodHitr AL fHiYe S ryl%l‘d Hz),
Elg% FpNVR (500 WHg, , CDGL3), 6 ﬁf’m a8 58—“<>H'H Dy

7.72 (1lH, brs), 5.99 (lH, s), 5.37-5.32 (1H, m), 4.07 (2H,
t, J =9 Hz), 3.91-3.83 (3H, m), 3.38-3.29 (4H, m), 3.04
(3H, s), 2.05-1.99 (2K, m), 1.80-1.71 (2E, m), 1.11-1.04
(2H, m), 0.58-0.41 (6H, m), 0.36-0.30 (2H, m);

MS (FAB) m/z: 513 [M + H]".

[0196]

(Example 18) l-phenylethyl 4-({6-[3-
(methylsulfonyl)indolin-1-yl]pyrimidin-4-
yl}oxy)piperidine-i-carboxyliate (exemplary compound No:
52)

The same reaction as in the method described in
Example 9 was performed using the 1-(¢-{[1-(1H-imidazol-
l-ylcarbonyl)piperidin-4-yljoxylpyrimidin-4-yl)-5-
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in

Reference Example 29 and, instead of 2-butanol, DL-1-



8.52 (1H, s), 7.80 (1H, dd, J = 9 Hz, 2 Hz), 7.73 (1H
brs), 5.99 (1H, s), 5.36-5.32 (1H, n), 4.90-4.85 (1H
m, 4.07 (2H, t, J =9 Hz), 3.87-3.83 (2H, m,
3.37-3.30 (4H, Q 3.05 (3H18)+ 2.03-2.00 (2H, m,
1.95-1.89 (2H, ny, 1.75-1.45 (12H, m; M5 (Cl) m z:
515 [M+ H+. [0192] (Exanple 14) cycl ohexyl

TS Ao o Bt vo oy ave ivie
(TR SRR I MRec 2B ThensaTmRRE O 2 1T

the: 1 |
1- ;I%aﬁg &%9%.%@??bgﬁé fo%@?pyrlnldlﬁHﬂ dI)J5- 9 Hz),

8(@1hyi§u|§>0ny’r)79‘1doimned&1159 ayp Az312 mpwl) 7preduged

in Reference Exanple 29 and, i nst ead of 2-butano

wy€) phexsnol . 43054, ) 245nHeI)(1Ho ebt abnsa Qﬂ.Hdeq, J =6
product. The obtai ned crude product was purified by
Hxepad atbve. HPLAHRI eyt sél O0D$28, (80 dmei 9dHz250 3n®P-3.83
GL 107 Sciences Inc., water: acetonitrile=95. 5-0:
@ﬁQ,Gg}ad$eﬁ47? 3¢ o &t aivh, t BeOPi (BB, ceMpodn@4ad - Wi t(@H,

omder éz nE? yi el d: 110) 1H NVR (400 MHz, CDC13)
p¥n8 Eg73 1FHd, mbr—lgbﬁz) 3H, g,5¢ F1A HE):J = 1

7,79 d JHz, 2 Hz), 7.72 (1H d, J =
‘%SH£§I /gsk%%% 1 Hz) )536-5. 31( (1H, m,

ﬁ7 67 (1H m 4o (2H, t., J =9 Hz), 3.87- 3.81
‘} , 3.37-3.29 (4H, n), 3.04 (3H, s), 2.05-1.98

i b AL LA T

(methylsulfonyl)indolin-1-yi]lpyrimidin-4-
yl}oxy)piperidine-l-carboxylate (exemplary compound No:
26)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[1-(1H-imidazol-
l1-ylcarbonyl)piperidin-4-yl]oxylpyrimidin-4-yl)-5-
(methylsulfonyl)indoiine (150 mg, 0.311 mmol) produced in

Reference Example 29 and, instead of 2-butanol, 3-

-~

furylmethanol (81 pL, 0.93 mmol) to obtain the title
compound as white foam (l11.6 mg, yield: 7%).
'H-NMR (400 MHz, CDCls;) & ppm: 8.58 (1H, d, J = 9 Hz),

8.50 (1K, 4, 0 =1 Hz), 7.79 (1lH, dd, J = 9 Hz, 2 Hz),

w

7.72 (lE, brs), 7.48 (1H, brs), 7.41-7.40 (1H, m), ©6.4
(lH, brs), 5.98 (1lE, s), 5.36-5.3%1 (1H, m), 5.02 (2H, s),
4.06 (2H, t, J = 9 Hz), 3.86-3.78 (2H, m), 3.40-3.29 (4E,

m), 3.04 (3H, s), 2.05-1.57 (2H, m), 1.79-1.71 (2H, m);



MsS (FAB) mMz: 501 [M+ H +. [0193] (Exanple 15)

1-cycl opropyl ethyl 4-({6-[5-

(et hyl sul fonyl)indolin-I-yl]pyrimdin-4-

yl }oxy) pi peri di ne-|-carboxylat e-(exenpl ary conpound

No: 28) The same reaction as in the nethod described
Ie 9 mas perforned usi ng the

in
( o
M% %@g{ )p per yl]oxy}pyrlnldln 4-yl)-5-
§JT§ ylsulfonyl)lndollne (150 ng, 0.311 mmol) produced
ef erence Exanple 29 and, instead of 2-butanol, 1-

r et 0. - obtain the
@%@@%npo%ﬁ@dp%%éaﬁ%% Q%%%] (k:%lt[?rg, yi el d 379 .

1Héﬁﬁ?§ dﬂﬁb ﬁEEi D- § R8diaHa-d, J = 9 Hz

51 ﬁ§g)l §ﬂ )ppppy 7 Qd%lHA dd, J = 9 r&,

21 HRy) plﬁkfﬁhiﬂé+ldcaﬂb§xﬁlkté (ehefB161Y- xomﬂpudd=Nb:

Hz) ,” 5.37-5.31 (1H, m, 4.09(2H,t, J =9 H),

Z31.88-3.82 (2H, n), 3.38 108 3.29 (4H, m, 3.04 (3H

s), 2.05-1.98 (2H, n), 1.79-1.71 (2H, m, 1.32 3H

d, JThsp SHzr)o rleaxztxprmaf( 13H‘ tque IGGEMOdOd%QCJ{QPE
'0,27-0.22 (1H_ m; n z; M H +.

Fpamm}e %@éﬁﬁ)l%’”iB?*@eﬂuP?Pﬁﬁt BpE 4- (és{[ (1H-imidazol-

met hyl sul f on I nd 1- rimdin-4- yl}oxy)pipe

o rki@%%%&é Ran AR EipPaYy beoboaa Hor LI TET The
ne, reacilon a he _ne esaGri ed .

TEERkrRet e Bl ko RBeTT a0l P Bl 3” i gDy SRS in

Reference Example 29 and, instead of 2-butanol,

cyclopentylmethanol (101 pL, 0.933 mmol) to obtain the
title compound as white powder (36.8 mg, yield: 24%).
ly-NMR (500 MHz, CDCl3) & ppm: 8.58 (1H, d, J = 9 Hz),
8.50 (1H, d, J = 1 Hz), 7.78 (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1H, 4, J = 2 Hz), 5.98.(1H, s), £.36-5.31 (1H, m),
4.07 (2, t, J = 9 Hz), 3.98 (2H, d, § =7 Hz), 3.86-3.81
(2H, m), 3.38-3.29 (4H, m), 3.04 (3K, s), 2.22 (1E,
gquintet, J = 7 Hz), 2.05-1.98 (2H, m), 1.79-1.64 (8K, mj,
1.32-1.25 (2H, m);
MS (CI) m/z: 501 [M + H] .
[0199]
(Example 21) 2Z2-flucro-1-(fluoromethyl)ethyl 4-({€-[5-
(methylsulfonyl)indolin-l-yl]lpyrimidin-4-
yl}loxy)piperidine-i-carboxylate (exemplary compound No:

55)



1-yl carbonyl ) pi peridi n-4-yl]oxy}pyrimdin-4-yl)-5-

(met hyl sul fonyl )i ndoline (150 ng, 0.311 mmol) produced

in Reference Exanple 29 and, instead of 2-butanol, 2-

furyl netnanol (81 L, 0.93 nnpt)-to obtain the title

conpound as white foam (18.0 ng, yield: 2% . 'H NWR

(400 MHz, CDC13) 8 ppm 8.57 (1H, d, J =9 Hz), 8.50

(1H, J=1Hz) . 7.78 (1H_.dd, J .= 9 2.Hz),.

v e 2alesr ek tishs e bl S died, RS
5.536-5, 30 5. 09 _S)_ 14 (2 = _

g S W P ot a8 battan frp e B ad=5n

134, 105851 Je BR1{r2H - i M) M

(e R - el AL b

GHeCHG) 10T 100 B 1Wdo A 66150 mg, 0.311 mmol) produced in

(met hyl sul fonyl )i ndolin-1-yl]pyrimdin-4 109 -

REfewandu retdmh ne-19 catdoxyhat eafesenplatiyacenpound-

No: 29) The same reaction as in the nethod descri bed

dirf 1 doxeasmd o Sh vaso perforued QsPROmihbE) to obtain the
1-(6-{[1-(1H i m dazol -

ti-tll & s i pervith e 9w dexy X phr Bnindi nydeygl) - 53%) .
(methyl sul fonyl )indoline (150 ng, 0.311 nmol) produced

in "ReN¥Rerid@0EXdmp| €D293andl, PPmst Bad8of 18, bdt adoF, 9 Hz),

11 o Bompount Be i e poldet {asSh g, “yFend: B9
FEANELA00 1o, £015) © gam 90 (o0, 955 D)
fels V205, 0000 el ok L2 L 1.0
38-3; 29 L45 u), 3.84-3.80 (2H, m), 3.45-3.39 (24, m),
3.32 (2H, &, J = 9 Hz), 3.04 (3H, s), 2.06-2.00 (2H, m),
1.83-1.76 (2H, m);

MS (CI) m/z: 497 [M + H]".

[0200]

(Example 22) isobutyl 4-({6-[5-(ethylsulfonyl)indolin~-Z-
vllpyrimidin-4-ylloxy)piperidine-l-carboxylate (exemplary
compound No: 307)

The same reaction as in the method described in
Example 2 was performed using tert-butyl 4-({6-[5-
(ethylsulfonyl)indeolin-1-yl pyrimidin-4-
vljoxy)piperidine-l-carboxylate (154 mg, 0.315 mmol)
produced in Example 30 and, instead of isopropyl
chloroformate and triethylamine, isobutyl chioroformate

(130 pL, 1.00 mmol) and diisopropylethylamine (560 uL,



(3H, s), 2.05-1.99 (2H, m, 1.80-1.71 (2H, m,
1.11-1.04 (2H, m, 0.58-0.41 (6H, nm), 0.36-0.30 (2H,
m; M5 (FAB) nfz: 513 [M+ Hy. [0196] (Exanple 18)
1- phenyl et hyl 4-({6-[5- - 113 -

(met hyl sul fonyl)indolin-1-yl]pyrimdin-4-

yl }oxy) pi peri di ne-1-carboxyl ate (exenplary conpound

. B52). The sane reaction as jn the t hod_descri bed
§$i4 Ta%?%&EF&%%?%%NEBOug?E@lPhEgE title compound as

(nE;t§£éoEyH- ;ﬁgﬁiglhgﬁlyaTgkyyﬁy}?ﬁigﬁﬁ 4|y|)r5;ju .
E%&gge gBME%%%plgbgg g g nsteag% b@fg oI E %

8D|-511 (1d4,1Qy, phenyd efhanoh §413:k, 04933 fm@' hztoz Hz)
obtain the title conpound as white powder ng,

wied d 1}37Q) dH NMRi£ 5005 Mbig, (€RCL3) 6 ppm H§)585(:g}dv—5 32
d, J =9 Hz), 8.51 (1H s), 779(1H dd, J ='9 Fz, 2
), @73 (AH, (2iby S), T, 3707H36, (5HEBM)(2H5. 88 (JlH esHz)
5.84 (1H, g, J = 6 Hz), 5.36-5.32 (1H, m), 4.07 (2H
3.88-x 82 HAH, 3u00-3.83-3( 20, (A}, 8)4433180 (R&H, g J = 7
305(3H s), 2.04-1.99 (2H, ) , 1.80-1.72 (2H, n),
Hz)56 {30p-H,9% 26 Hp). : LMBS( L}, nbepts2d FM7+HED+, 1.79-
[0197 Example 19) 3- furylneth I 4~ ({ :
kr&ﬁhi@éuﬂ?bny*)%%d&?ﬂn %2 yP] pyri HdenO4%5 (6H, d, J =7

%b;pxy)plperldlne | - car boxyl at e (exenplary compound
26) - The sanme reaction as in the nethod descri bed

MQ (ESI) m/z: 489 [M + H] .

[0201]

(Example 23) cyclobutyl 4-({6-[5-(ethylsulfonyl)indolin-
l-yl]lpyrimidin-4-yliloxy)piperidine~l-carboxylate
(exemplary compound No: 310)

Cyclobutanol (9C pL, 1.15 mmol) and potassium tert-
butoxide (50 mg, 0.446 mmol) were added to a THF (2.5 mL)
suspension of the 5-(ethylsulfonyl)-1-(6-{[1-(1H-
imidazol-1l-ylcarbonyl)piperidin-4-yljoxy}pyrimidin-4-
yl)indoline (109 mg, 0.226 mmol) produced in Reference
Example 31, and the mixture was stirred at room
temperature for 1 hour. To the reaction solution, water
was added, followed by extraction with ethyl acetate
three times. The obtained organic layer was wasned with
water and saturated saline and dried over anhydrous
magnesium sulfate, and the solvent was disztilled off

under reduced pressure. The obtained residue was



nple 9 was performed using the
[

Exanpl
1-(6-{[1-(1H i m dazol -

1-yl carbonyl) pi peri.di n-4-yl]oxy}pyrimdin-4-yl)-5-

(met hyl sul fonyl )i ndoline {1504 g, 0.311 nmol) produced
in Reference Exanple 29 and, instead of 2-butanol, 3-
furyl met hanol (81 L, 0.93 nnDI) to obtain the title

PR g e PV sty AT doptth MBhr St o dghy, HEENVE
h(‘/;%‘??e( ’e*‘i]iy%rs éélzg?‘—“’tfs SZC?FT( Olgr%éd@’ B0 76%3’1 iﬁbg}a,te’ '

T@e4%bt%£Hedb%%bdé5ﬁgﬁéﬁéi was wasSRed. aitﬁlhhlﬁiprépQQ
(2 9 Hz), 3.86-3.78 (2H, m,
e%hé&-%LQ%h&éHm.ﬁﬁe ﬁhﬂEb(é%hoS&ndZa@Swﬁlgé fakden) (34.6
1.79-1.71. (2H, m; - 111 - M5 (FAB) nm(z: 499 .[M+

nid], +.yi[Q138]32Y)Exanpl e 20) cycl opent yl net hyl 4-({6-[5-
(met hyl sul fonyl )indolin-1-yl]pyrimdin-4-
yI}bHyNMRpe4®@|MHZL C@Cb@XyBame(e&eﬁﬁlaﬂy,cdndeHd9 Hz),
No: The sane reaction as in the nethod descri bed

§.rpl Eﬁéﬁpﬂb 9 sl gt ¥ or hedouéifg e J = 5 Hz, 2 Hz),
6-{[1-(1H1m dazol

71€§iﬁﬁfboﬁ?l |pe%l%?hL45y??o§§¥pyPVngd|n14H§V7 §-36-5.30
t 15 31 | =

i F@fér”{é)éé-”aéﬁp?@ 2 PResetia 5 D bucangl ! o 85”

ty net a 1 33 I t they.
#q conﬁ%uh ?@m%f%g %ﬁde?g ﬁg% )2 Ole d%{EAO)%

z,l%égll\égoi%ggz%fg%l%ﬁlpw é§H58m§1Hl gl =E|SZ9 krkg) m),

H2)s (7% (L, =dy dz¥;2 Hz), 5. 98 (1H, s), 5.36-5.31
bgs EESI)’ m/z: 487 [M + HI".

[0202]

(Example 24) sec-butyl 4-({6-[5-(ethylsulfonyl)indolin-i-
yvlipyrimidin-4-yl}oxy)piperidine-l-carboxylate (exemplary
compound No: 308)

The same reaction as in the method described in
Example 23 was performed using the 5-(ethylsulfonyl)-1-
(6~{[1-(1H-imidazol-1l-ylcarbonyl)piperidin-4-
ylloxy}pyrimidin—-4-yl)indoline (179 mg, C0.371 mmol)
produced in Reference Example 31 and, instead of
cyclobutanol, 2-butanol (170 pL, 1.85 mmol) to obtain the
title compound as white foam (55.1 mg, yield: 30%).

“H-NMR (400 MHz, CDCl;) & pom: 8.38 (1H, d, J = 9 Hz),

8.51 (1H, &, J =1 Hz), 7.75 (1K, dd, J = 9 Hz, 2 Hz),

7.68 (1H, &, J = 2 Hz), 5.98 (l1H, ¢, J = 1 Hz), 5.37-5.31



, 3.98 (2H, d, J =7 Hz),
38-3.29 (4H, m, 3.04 (3H, s),
=7 Hz), 2.05-1.98 (2H, m,
1.79-1.64 (8H, m, .32-1.255(2H, m; Ms (Cl) nlz:
501 [M+ H+. [0199] (Exanple 21)
2-fluoro-I-(fluoronethyl)ethyl 4-((6-][5-

Iolyyprindrh . B byt o8 BFY bxcetip? 27§ SBorboud °
Ad“zggc PR3 T R Eel 28 Byl Il hes RNy, g, g

ri'bed |n 9 Was per usy hg

%I'éﬁanz{g,l%“d;{(;mpﬁlz%%l ;I]m%l C? J&’g”ﬂ%@' PSH, m), 1.66-1.52

&;met byl sul fanyl 3 nd@l 'J‘e=(715@zﬁ9 10231%3qmmky) produced) ,
Ref'erence anple 29 and, |nstead of 2-butano
oL,§32 did | uor apropami2rpl (72 L, 0.93 mmol) to obt ai n
the title conpound as white powder .(65.8 ng, yield:
MSWEIH MV { 4009 VHiz, + GDCL3) S ppm 8.58 (1H, d, J = 9
Hz) , 851 (1H d, J =1Hz) , 7. 79 (1H dd, J =9
HL021 Hz) , 7.73 (1H, d, J =2 Hz) , 5.98 (1H, s) ,
5.39-5.33 (1H, 5.15 tt, J =20 Hz, 5 Hz) ,
MEwnml%ﬁimwe;g ~bugyh7i- 22&[5- J 9 Hz) 3. 86-3.80
égH 3.45-3.39 (2H, m, (2 = 9 Hz) ,
3345%31‘3“%1b’ﬁnﬁoébntﬂr—b’%?yrlmi%@ f 76 (2H, m;

Ysb%ﬁ¥t?lﬁéf{% T%[ erﬁg&gﬁYf%gﬁ QLﬁégplﬁry com%ouno No:
41 pyrimidin-4-yl}oxy) pi peri di ne- 1- car boxyl at e
% xenpl ary

Palladium acetate (11.3 mg, 0.0503 mmol) was added

4.07 (2H, t, J = 9 Hz)
3.86-3.81 (2H, m, 3.
2.22 (1H, quintet, J

1

to a 1,4-dioxane (7.5 mL) solution of 2-
dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl
(37.2 mg, 0.0945 mmol), and the mixture was stirred at
room temperéture for 10 minutes. The solution was added
to a 1,4-dioxane (7.5 mL) suspension of the tert-butyl 4-
[ (6-chloro-5-methylpyrimidin-4-yl)oxy]lpiperidine-1-
carboxylate (143 mg, 0.456 mmol) produced in Reference
Example 41, the 5-isobutanesulfonylindoline hydrochloride
(123 mg, 0.446 mmol) produced in Reference Example 11,
anc¢ potassium carbonate (1.12 g, 8.10 mmol), and the
mixture was stirred at 100°C for 1 hour and at 120°C for
1 hour. The reaction solution was filtered through
Celite (trade name). The filtrate was washed with 10%
hydrochloric acid, water, and saturated saline and dried

over anhydrous magnesium sulfate, and the solvent was



conpound No: 307) The sane reaction as in the nethod
described in Exanple 2 was perforned using tert-butyl
4-({6-[5- (ethylsulfony-) indolin-1-yl j pyrimdin.-4-
yl ) oxy) pi peri di ne-1-car boxytate-(154 ng, 0.315 mmol)
produced in Exanple 30 and, instead of isopropyl
chlorofornate and triethylanine i sobut yl

Gﬁﬁh' o Bhyret TSR et 10 Lpres)me 3. T0E ifgined

SRR ol oy b DR P b LR 58 O R ppt iy 2y
1 b7 - 9 5
[C(ql:; E&%Z%)galg@%t( 7 acé%‘ﬂi\:]g_Sé 50¢ Wi/ 1§_} étﬁ EI a@g;‘éte

8 dyed 5236175.( e
d4n&071.2r(112‘i|¥;|91?35e% s_i]lﬂ:é)ges gg%?iﬂé’koa a?ﬁy ﬁ@x)aﬁé e thyil

eS8 te8l: (2H/ /M) ,t3. 39t3i80thdHr iflle 3ohPo(1BH, a6, whi%e
7 Hz), 2.05-1.99 (2H m), 1.95 (1H sept, J = 7 Hz),
How@sr 1(T72. 6 2hy, nyie1d28583H, t, J = 7 Hz), 0.95 (6H,
d, J =7 Hz) : N5 (ESI) mz: 489 [M+ H'. [0201]
(ExaﬁpNﬁR23ﬂO@yMHabuCﬂ”l3 6 ppm: 8.57 (1H, 4, J = 9 Hz),
{6-][5-(ethylsulfon I)|ndoI|n-
J941 BYRI nfdi %-2- yi Boky) B o o (dFnett odr bofyFiare? A1,

M??E’i.ﬁéyﬁﬁfgﬁi.uﬁnﬁ?ﬁn?l% Qe onianel (GO Lo o
SHEASE Bt LS ST st ) o, o
ki §9+fne’/'(‘i%9 T BT 256 ol ¢ Bratucsa B Rl oricd
2.03-1.97 (2H, m), 1.77 1.69 (2H, m), 1.48 (9H, s), 1.05
(6H, d, J = 7 Hz); |
MS (ESI) m/z: 517 [M + H] .

[0204]

(Example 26) tert-butyl 4—({5;methyl—6—[5—
(methylsulfonyl)indolin—l—yl]pyrimidin—4f
vlloxy)piperidine-l~carboxylate (exemplary compound No:
202)

The same reaction as in the method described in
Example 25 was performed using the tert-butyl 4-[ (6-
chloro-5-methylpyrimidin-4-yl)oxyjpiperidine-1-
carboxylate (291 mg, (.888 mmol) produced in Reference
Example 40 and b-methanesulfonylindoline (i62 mg, 0.821
mmol) to obtain the title compound as white powder (365

mg, yielc: 91%).:



Exanpl e 31, and the m xture was stirred at room
tenperature for 1 hour. To the reaction solution,

wat er was added, followed by extraction with ethyl
acetate three tinmes. The optained organic |ayer was
washed with water and saturated saline and dried over
anhydrous magnesium sul fate, and the sol vent was
distiilled off under reduced pressure. The obtained

resi dBeNMBs (4% MPari FPedsbyd Samcd o6t Ebiun®) » /- 71-
pgr aph ' exane:et hyl ., acet at e=50: 50, V;
?‘%?n@khsm%gcgqg{de% <.“p’rh§' obt ai %e%z tr ugeggfgdg%t (ng m)
washe it }i_sapr I e ain,th hthe
Llc'onpoﬁzn%fvI agsl’ %i_t 230pi‘g;ir/\))ylcl’er3 ((a,gg %i}%g??%i eﬁzjf 325/3 %FERIM&ZH’
§)300s M¥z, (4PCL3) B ppiny By 583( 4k, SQ‘H,JSE,Z%'."@% (38]; 54y,
(1H, d, J =1 Hz), 7.75 (1H, dd, =9 , 2 Hz),
.68 {14% thuJm 2 H94-5.98 (K, ©), 1748 Kk, s);
5.36-5.30 (1H, m) , 4.98-4.91 (1H m , 4.07 (2H, t,
NS =(BsHz)m/ 3. 889 3[80+ (RH,. m, 3.38-3.29 (4H, m, 3.10
(2H, g, J =7 Hz), 2.39-2.31 (2H, m , 2.12-1.98 (4H,
M2051.81-1.55 (4H, m) 1.28 (3H, J =7 Hz); M5 (ESI)
mz: 487 [M+ H [0202] (Exanple 24) sec-butyl
ME¥§WP{%-£EXraﬁ@nwﬁr%yﬂjKh@oﬂﬁnipropylsulfonyl)indolin-l-
yIprrinjdin-4-yI oxylglperldlne-[-carboxylate
(eketplat it chnpd 1P8p8YiThelsaREPPENEEIEN (§¥SMRLATY
t he nethoﬁ de @ibed in Exanple 23 was perforned
GRPRGUTRENG: (25 Byl sul fonyl) - 1.

W] o YT B 15 1 hbort et 1eEgE Beg51heg) 37
PLOANSEds ! Da RELEF EOERE¥ATRNE BheaRd 6lnEtigad afh ns-
vlioxy)pyrimidin-4-yl]-5-(propylsulfonyl)indoline
hydrochloride (1929 mg, 0.453 mmol) produced in Reference
Example 32 and, instead of butyl chloroformate, isobutyl
chloroformate to obtain the title compound as white foam
(193 mg, yield: 85%).

'H-NMR (400 MHz, CDCis) & ppm: 8.57 (1H, d, J = 9 Hz),
8.51 (1H, s), 7.75 (1H, dd, J = 9 Hz, 2 Hz), 7.68 (1H, s),
5.98 (1H, s}, 3.37-5.31 (1H, m), 4.06 (2H, t, & = 9 Hz),
3.88 (2H, d, J = 7 Hz), 3.88-3.81 (2H, m), 3.39-3.29 (4E,
m), 3.07-3.03 (2H, m), 2.05-1.90 (3H, m), 1.80-1.69 (4H,
m), 6.9% (3K, ¢, J =7 Hz), 0.9 (6H, d, T = 7 Hz);

MS (ESI) m/z: 503 [M + H]".
[0206]
(Example 28) isopropyl 4-({5-methyi-6-{5-

(methylsulfonyl)indolin-l-yl]lpyrimidin-4-



cycl obut anol, 2-butanol (170 L, 1.85 mmol) to obtain
the title conmpound as white foam( 55 . 1 ng, yield:
30% 1H NWR (400 MHz, CDC13) 6 ppm 8.58 (1H, d, J =9
Hz), 8.51 (1H, d, J =1 Hz);14.75 (1H, dd, J =9 Hz, 2
Hz), 7.68 (1H, d, J =2 Hz) , 5.98 (1H, d, J =1 Hz)
5. 37-5. 31 - 115 (1H m, 4.77 (1H, sext, J =6
Hz)., 4.07 géfL t,.,J =9 £Kg , 3 87-3. 82 (2H m
Vi Y9Hyv3 Piperaqing -l uipnigty, (9xempyary)conppund Be:
5 H, n), 1.79-1.73 (2H, m, 1.66-1.52 (2H, nm , 1.28
J =7 Hz) 1.23 (3H, d, J =6 Hz), 0.92 (3H,

(EX TE’F 5%%3 trer c(tlf:L%n) arg %.&é 9 [Mt+hgﬂ +des<£ 02k93<l in

t-buty

 Hedssehut v %}é@gﬁyﬁﬁdﬂ%’cﬁ'@sﬂn m BBy oo (15

yI}oxy)plperl i ne-|1-carboxylate (exenplary conpound

ﬂg}hyfugu[§zﬂdé¥%F{?@@§$ B iﬁé@§1ﬂgl 91@§9§1H¥HL% was
|

added to a 1, xane ( m.) solution of 2-
ymxnxy(ﬁﬁp@ﬁuﬁmng#u*maﬁboﬁyuétélmeohyhgn1oom96phﬁeyb
(37.2 ng, 0.0945 mol), and the m xture was stirred at
rogmdeshper &xamee for2d 0ami nutestedbeosotut eohyhasine,
added to a 1, 4-dioxane (7.5 nL) suspension of the
dierdornapplelthylamine (380 uL, 2.13 mmol) to obtain the
[ (6-chl oro-5-net hyl pyri m di | ) oxy] pi peridine-|I-
Q%ﬁ%ﬁnﬁﬂ%ﬁ%¥ QAE?rﬁPlFF4§%a%nﬁF¥7pW6du§é8 1dn RBfeérence

anpl e 41, the 5-isobutanes Ifonyllndolln
ydr GERNGF] 4800 55 g OCor 46 D) ) B pf aduded Fh 7-71-

o R il Cary (h ar”ndx?‘dﬁ oo Bt Pedca 100 ™

I 5 1 flourg @t? at 12@%%5” +1180yby The neackign) 3 gq-
utlon was Tiltered t _ -

3.76 (2H, m), 3.46-3.4 2H m), 3.22 (2H, t, J = 8 Hz),

3.03 (3H, s), 2.06-2.00 (2H,_m), 2.05 (3H, s), 1.85-1.77

(2H, m), 1.27 (6H, 4, J = 6 Hz);

MS (FAB) m/z: 475 [M + H] .

[0207]

(Example 29) 2,2,2-trifluoroethyl 4-({6-[5- -

(isobutylsulfonyl)indolin-1-ylipyrimidin-4-

vl}loxy)piperidine-l-carboxylate (exemplary compound No:

486)

' The same reaction as ir the method described in
Example 23 was performed using the 1-(6-{[i-(1lH-imidazol-
l-ylcarbonyl)piperidin-4-yljoxylpyrimidin-4-yl)-5-
(isobutylsulfonyl)indoline (260 mg, 0.509 mmol) produced

in Reference Example 37 and, instead of cyclobutanol,



Cel te (trade nane) . The filtrate was washed with 10%

hydrochl oric acid, water, and saturated saline and

dried over anhydrous magnesi um sul fate, and the

solvent was - 116 distilled,qff under reduced

pressure. The obtai ned reS|&ue was purified by silica

gel colum chromatography [(i) hexane: et hyl

acet at e=50: 50, V/V; (ii) ethyl acetate] and

%kﬁrﬁT%ﬁ@ﬁl@¢r©%bhgeblchﬁéﬁauégrapﬁﬁ firexangcepinlain the
to.,obtain the title conpound as

acei ate=1:1, V%
Whit® C‘HEQ\%I%? (25, 6hige HPYAgT 56)17 iI‘HJNIVRe( 1800 "Wz -
CDC % @g pg_r;go 3414%7( 1H g 5jppm9 '8'2572 }]%5’1 (%H .

! g%HJ _bB 7%%5’I§H98délHﬁz) 3}§?1§H¥? (2H %%§5]%§ s)

25, (4 97123y, 4J 7~
£§H K"'Fn)@%’5§4 1%1 oD (’2|f1| 57 51'7!27 2{1,6&(2'3.07
£
5

,48J(9I-t3 8)),13086-6680 don) )7 52)48, 3Vig o a@@ m)
z: 517 fM+ H*. [0204] (Exanple 26) tert-butyl
8{5¢met hy} - 6-£59 Hz), 2.97 (2H, d, J = 7 Hz), 2.26-2.16
(nethylsulfonyl)lndolln I-yl]pyrlnldln 4-
y1Eoxy) pi pebbdin6il-{eHr bukyl dt.& 4(-Exepl @y, eonpdurid (6H,
No: 202) The sane reaction as in the nethod descri bed
@n JExanphie) 25 mas performed using the tert-butyl

é - _chl oro- nethylpérlnldln 4-yl ) oxy] pi peridine-| -
%%r %§§P&Wé2(2§i°nﬁM 0. 888- ol ) produced in Reference
géggg e 40 and 5- nmet hanesul fonyl i ndoline (162 ng,

nmmol) to obtain the title conmpound as white

PEWIEL1£388) tert-butyl 4- ({6-[5-(ethylsulfonyl)indolin-

$3-
25
H

Ly

J
(i
SE
2.
M, 1
m

3:

l-yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate
(exemplary compound No: 309)

The same reaction as in the method described in
Example 1 was performed using the 1-(6-chloropyrimidin-4-
yl)-5-(ethyisulfonyl)indoline (114 mg, 0.55%Z mmol)
producea in Reference Example 20 to obtain the title
compound as white powder (792.0 mg, yield: 35%).

'H-NMR (500 MHz, DMSO-dg) & ppm: 8.55 (1H, d, J = O
Hz), 8.54 (lH, s), 7.€9 (1H, d, J = 9 Hz), 7.68 (1H, s),
6.23 (1H, s), 5.29-5.24 (1H, m), 4.09 (2H, t, J = 9 Hz),

4.03 (2H, g, J = 7 Hz), 2.71 (2H, dt, J = 14 Hz, 5 Hz),

3.28 (2H, ¢, 0 = 9 Hz), 3.21 (2H, q, J =7 Ez), 1.99-1.95
(2H, m), .60-2.53 (2H, m), 1.41 (9H, s), 1.10 (3E, t, &
= 7 Hz);

MS (ESI) m/z: 489 [M + H]'.



ng, yield: 910). 117 1H NVR (400 Mz, CDC13) 8 ppm
.8.43 (1H, s) , 7.71- 7.67 (2H, m , 6.70 (1H d, J =
8 Hz), 5.40-5.34 (1H, m 4.20 (2H, t, J = 9 Hz),
3.78-3.72 (2H m, 3.42-3.35202H m, 3.22 (2H t, J
8 Hz), 3.03 (3H s), 2.05 (3H s), 2.05-1.99 (2H,
1.84-1.76 (2H, m), 1.49 (9H, s); MS (ESI) miz: 489

' 0205] (Exanple 27) isobutyl 4- 6- [ 5-
&%&%ﬁgq;ulfgnyl)?néol?gpl? ) 1sobuty (4 [

n -
%! ary &ﬁﬁﬁ%ﬁép¥bplggé)g%ﬁzekhgggggg§%?ﬁzlnd01ln 1=
?m s descyi ped, § ﬁlpéfﬁaph@ 6-wasppeyl gt Eedektshpdary
1-[6- (p1 per1din- 4 yl
daﬂ barch N y3d 5 Pp- (propylsulfonyl)lndollne
hydr ochl oride (199 ngy, 0.453 mmol) produced in
- Ref emenrcearkxamgd e ivh &, in nslteate thobudigscribed in
chl oroformate, isobutyl chlorofornmate to obtain the
Bianel € onpoundoast whnee finang the3ongetpyebdlf8BQ)L) -1-16-
1H NI\/RCS4OO MHz, CDC13) 8 ppm 8.57 (1H, d, J =9 Hz)
plEEEm_{HTF B}OXY pzr(mkﬁlddﬂ-ylilgdH21n2 k2P, 07meg
(1H s), %1H s), 5.37-5.31 h§ 4.06 (2H,
Q %3-m@p}&)pro uggd(ylegfegencg Fmp§e8§03ag§ (zpstead
3.07-3.0
Diped? 3 el lﬁ?Proaygg(Cf‘éﬂrotforﬁlage7]9%3) 0, mg,
+h l) 0
%@%% me%kgnp?eoasflf%a Fob ORI 3. CORERR Ry Pog e Toar
@gt@y&&ul§9g¥g)lggggln -1l-yl]pyrimdin-4

'H-NMR (400 MHz, DMSO-d¢) & ppm: 8.56 (1H, d, J = ©
Hz), 8.54 (1H, s), 7.69 (1H, d, J = 9 Hz), 7.68 (lH, s),
6.23 (1H, s), 5.31-5.25 (1H, m), 4.78 (1H, sept, J = 6
Hz), 4.09 (2H, t, J = 9 Hz), 3.74 (2H, dt, J = 14 Hz, 6
Hz), 3.30-3.18 (6H, m), 2.01-1.94 (2H, m), 1.62-1.54 (2H,
m), 1.20 (6H, d, §J = 6 Hz), 1.10 (3H, t, 0 = 7 Hz);:

MS (FAB) m/z: 475 [M + H]".

[0210]

(Example 32) tert-butyl 4-({6-[5-
(isopropylsulfonyl)indolin-1~-yl]pyrimidin-4-
yiloxy)piperidine-l-carboxyiate (exemplary compound No:
414)

The same reaction as in the method described in
Example 1 was performed using the 1-(€-chloropyrimidin-4-

yl)-5-(isopropylsulfonyl)indoline (60.0 mg, 0.178 mmol)



- 118 - yl}oxy)pi peridine-|-carboxyl ate (exenplary
conpound No: 200) The sane reaction as in the nethod

described in Exanple 2 mas perforned usi ng the
tert-butyl 4-({5-

met hyl - 6- [ 5- (nethylsulfonyl)lndolln | -yl'] pyrimdin-4-
yI}oxy)plperldlne I-carboxylate (208 ng, 0.426 mol)

oduced .in and nstead of trie :
oy dt Ao PR L 5 19 isF 3 o Bt AHiEhe
t|tIe C ound .as white f el 80)
R L A E T
7 671(2 (1 2 36 (1I:I,=
20 8.8 sty Fo ) ¢ o7y B30 10 -
m, 8. 81 13}{765(2H7 ). (3u46q3. 40=(8Hu-m), 73622 (G2H. ),
: .03 (3H, s) 2. 06-2. 00 (2H, m, 2.05
é3ik sﬁa,lsBS 4. ?@La(Zkl (Qi, 1m27 660 d2H) =,60H2) 9; Hz),
M5 (FAB) mz: 475 [M + H]+. [0207] (Exanple 29)
2, 2523169 fl2e0r aet hyB. 41 €862p5{3H, m), 3.19-3.14 (2H, m),
(i sobutyl sul fonyl)indolin-1-yl]pyrimdin-4-
Y1 9%xY) pb perii dimer | 1 c@PbodxHBat(@8t( exénplady défposnd 1.15
No: 486) The same reaction as in the nethod descri bed

(6#’ Biamble 23Hwms performed using the
H i m dazol

nyl é bo%&?)p?%%rlﬁlﬁ HIy1 ] oxy} pyri ni di n-4-yl ) - 5-
ébgg gtylsulfonyl)lndollne (260 ng, 0.509 mmol)
in Reference Exanple 37 and, instead of

.ééﬁﬁn%??gkolggﬁggﬁyﬁhé_%q%LHgLuoroethanol (185 L
(isopropylsulfonyl)indolin-l-yl]lpyrimidin-4-
yl}oxy)piperidine—l;carboxylate.(exemplary compound No:
412)

The same reaction as in the method described 1in
Example 28 was performed using the tert-butyl 4-({6-[5-
(isopropylsulfonyl)indolin—l—yl]pyrimidin—4—
yl}oxy)pipéridine—l—carboxylate (80.0 mg, 0.159 mmol)
produced in Example 32 to obtain the title compounc as
white foam (64.0 mg, yield: 82%).

'Y-NMR (400 MHz, DMSO-ds) 6 ppm: 8.56 (lH, d, J = 9
Hz), 8.535 (1H, s), 7.66 (l1H, 4, J = 9 Hz), 7.65 (1lH, s),
6.24 (1H, s), 5.31-5.25 (1H, m), 4.78 (1K, sept, J = 6
Hz), 4.1C (2B, t, J = 9 Hz), 3.78-3.72 (2K, m), 3.38-3.19
(5H, m), 2.01-1.96 (2H, m), 1.63-1.54 (2H, m), 1.20 (6&H,
d, & = 6 Hz), 1.16 (6H, a, J = 7 Hz);

MS (FAB) m/z: 488 [M + HI'.



title conpound as white powder (217 ng, yield: 790).
1H NWVR (400 MHz, CDC13) 8 ppm 8.57 (1H, d, J = 9 Hz)
, 8.51 (1H, s) , 7.75 (1H dd, J = 9 Hz, 2Hz),7.69
(1H s) , 5.99 (1H, s), 5.485.34 (1H n), 4. 54-4.47
(2H, m, 4.07 (2H t, J =8 Hz), 3.86-3.80 (2H, m,
348342(2H m, 3.31 (2H t, J =9 Hz), 2.97 (2H,
J =7 Hz), 226216 (1H, m, 2.06-2.01 (2H m,
2@4211 77 (2H, m), 1.05 (6H, d, J =7 Hz) ; MBS (ESI)

@"’(a{“é%? Wt hsﬁ%%%f ] (Bxample 30) {ert-buty
Sl al s onoloeri o gy capbonytace
‘*”h}e"’f%%‘jﬁ%f’f?né o/ Sphe g e RIS 0

ingoline (114 ng, 0.551 mol) produced in Reference
Exanple 20 to obtain the title conmpound as white

powdahe( 3@ Mhadt®rd:as35F) .t Hd+NM 4080 Mibed in
DVMSO-d5) 6 ppm 8.55 (1H, d, J = 9 Hz), 8.54 (1H s),

Tz dH whs JpoesrBotingd IsHBg(dkke 3),(6-6h23rbpkrisidin-4-
5.29-5.24 (1H, m, 4.09 (2H, t, J =9 FE), 4.03 (2H,
) I6=f a9~ 53 watiipksubdfonyl ritdoHznes (BB, mg3. 28873
(2H, t, J =9 Hz), 3.21 (2H,_q, J = 7 Hz) 1.
o), %rowceHi h@ Re&%@DCF 5BXemplen 3, to. @mtegﬂ tEy |
1,10 (3H, t, Hz); M5 (ESI) mz: 489 [ + Fﬂ+ -
qople T@mam% E@(%n’&‘ét%ﬂo?@ob?é yig, yield:

| sul f )i ndol [
4- ({QH[%M&eth%OS%Hzgn% S0-ds g ppm 8.58 (1H, s), 8.38
(14, d, J = 13H), 7.62 (1H, d, J = 8 Hz), 6.28 (1H, s),
5.30-5.25 (1H, m), 4.12 (2H, £, J =9 Hz), 3.73-3.69 (2H,
m), 3.27-3.14 (7H, m), 1.99-1.95 (2H, m), 1.69-1.64 (2H,
m), 1.38 (9H, s):
MS (ESI) m/z: 492 [M + EH]'.
[0213]
(Example 33) isopropyl 4~({6-[6-fluoro-5-
(methylsulfonyl)indolin-1-yl]lpyrimidin-4-
vl}oxy)piperidine~l-carboxylate (exemplary compound No:
131)

The same reaction as in the method described in
Examplie 28 was performed using the tert-butyl 4-({6-[6-
fluorc-5-(methylsulfonyl)indolin-l1-yllpyrimidin-4-
yl}loxy)piperidine-i-carboxylate (86.0 mg, C.175 mmol)

produced in Example 34 to obtain the title compound as

white powder (56.0 mg, yield: 68%).



yl ] pyri m din-4-yl }oxy) pi peri di ne-|-carboxyl ate
(exenplary conmpound No: 305) The sane reaction as in
the nethod described in Exanple 6 was performed using
the 5-(ethylsul fonyl)-1-[6-103 _

(pi peridin-4-yloxy)pyrimdin-4-yl]indoline (56.0 nyg,
0.143 mmol ) produced in Reference Exanple 30 and,
instead of butyl chloroformte, |sopro€ I
chIor%f%M%af%OQZMH@rn@MSOOd&585ﬁm®m) 8o ébﬁbﬁn $he 8.37

PR (460 B OV G w$6§_geﬂ?wi63%93 2y)s),
5“'23’1'-52'?3%‘ @ B S5 é%*s %ﬁ# D-hErge(11E - Sepi 2 <

9 42H, (2 t,
}—fH%)'Z %4743 3d€18 %GH P By, 51% I3_|(§EI ?r#‘
-1ﬁ%§l5%(2ﬁ 3 s Zﬂiﬁﬂaﬂa 2H6 ) 19 Q@ H2on,
V\?g))lB)MZ 4754 }—IJHZQQ)OQ]Q
n(Exaln;oéle 13250tezm bt yl144({6605-d, J = 6 Hz);
(isopropylsulfonyl)indoIin_-l-yl]pyrinidin-4-
M4 } (BAB pinpez i d he- IM carbbpxyl ate (exenpl ary conpound
No: 414) The sane reaction as in the nethod descri bed
itR1ekanpl e 1 was perforned using the
1-(6-chioropyrimdin-4-
S@%a%P¥¢é%®Xd%?¥%U¢$ehyl?Tﬁ@érlﬁe PeOry gy fonygindolin-
f - 121  produced in Reference Exanple 22 to
%ﬁ¥%.?V¥+%%?+@T%‘Y%bﬂﬁﬁhﬂﬂpﬁ§lﬁﬁpﬁe lpGREEP*Y82L6 Ny,
ield.. 94% 1H-NM§ 4003 , DVMBO-d6) 8 ppm 8.56
&ﬁﬁ%iwycﬁmﬂﬂ s), 7.65 (1H, d, J = 9

Hz) T%m@% %%iregctlon as in the method described in
Example 1 was performed using the 1-(6-chloropyrimidin-4-
yl)-5-(propylsulfonyl)indoline (122 mg, 0.542 mmol)
produced in Reference Example 21 to obtain the title

compound as white powder (84.0 mg, yield: 46%).

o

'H-NMR (400 MHz, DMSO-dg) & ppm: 8.55 (1H, d, J = 9

Hz), 8.54 (1H, s), 7.69 (1H, d, J

9 Hz), 7.68 (1H, s),
6.23 (1H, s), 5.27 (1H, sept, J = 4 Hz), 4.0% (2H, t, J =
9 Hz), 3.72 (2H, dt, J§ = 14 Hz, 5 Hz), 3.28 (2H, t, J =9
Hz), 3.21-3.13 (4H, m), 2.00-1.94 (2H, m), 1.61-1.50 (4H,
m), 1.4 {(9H, s), 0.91 (3H, t, J = 7 Hz);

MS (ESI) m/z: 503 [M + HI".

[0215]

(Example 37} 2,2-dimethylpropyl 4-{({6-[5-

(methylsulfonyl)indolin-l-ylipyrimidin-4-



6.24 (1H, s), 5.30-5.24 (1H m, 4.09 (2H t, J =9
Hz), 3.75-3.69 (2H, m, 3.41-3.25 (3H, m, 3.19-3.14
(2H, m, 1.99-1.95 (2H, m, 1.60-1.53 (2H, Q 1.41
(9H, s), 1.15 (6H d, J = ¥okz) ; M5 (EST) nfz: 503
[M+ H +. [0211] (Exanple 33) isopropyl 4-({6-[5-
(isopropylsulfonyl)indolin 1-yl] pyrimdin- 4-

} oxy) pi per| |ne carbox ate. exe ar oun
WIS PH-ALS: hEEREBHAT hodoUBSERnba:
l@g Exanpl e 28 was perforned using the tert-butyl

({6-[5- (isopropylsulfonyl)indolin 1-yl] pyri mdin-4-

yl}o%%%pggﬁ{lq%%%Flo QP%MLaEE%({§$ﬁ§éW¢ é%ﬂé%%é“@%)

produced i n *Ex tain e conpound as
E%é@é o@@ésﬁfﬁ&“f@rmé@ G&QmQZ%o bk H&Bhgﬂgglwﬁyl

dé 56 (1H, d,"J = 55 (1H,
76665 {34 &E J4 ) 71ﬁ§diﬁHA 1) n@oZﬂn@lm455b mg,
%.3?3 : g'(fh , 4kgép%lkl sept, g =l6 Hz), 4.10 g
A.2H1 timdl F Ordti)ced. 1B-BeFaréAHe BkampB138238. 28d,(SHstead
nm, 2.01-1.96 (2H, nm, 1.63-1.54 (2H, m, 1.20 (6H,
af, putyb ¢z)ordfdBngBet weopentylHzhlprhBofRABE r2f: mg,
488 [M+ HP. - 122 - [ 0212 1 (Exanple 34) tert-butyl
H-YTonfelf | borebtdin the title compound as white powder
(et hyl sul fonyl )i ndolin-1-yl]pyrimdin-4- yl}oxy)
pipe? iBEneYictar bokyl at e (exenpl ary conpound No: 133)

lH-NMR (500 MHz, DMSO-d¢) & ppm: 8.54 (1H, s), 8.54
(1, d, J = 9 Hz), 7.74 (14, s), 7.73 (1H, d, J = 9 Hz),

6.24 (1H, s), 5.32-5.27 (1H, m), 4.09 (2H, t, J

.9 Hz),
3.77 (2H, brs), 3.72 (2H, s), 3.30-3.22 (4H, m), 3.15 (3K,
s), 2.02-1.99 (2H, m), 1.63-1.57 (2H, m), 0.91 (9H, s):
MS (ESI) m/z: 489 [M + HI".

[0216]

(Example 38) phenyl 4-({6-[5-(methylsulfonyl)indolin-1-
yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate (exemplary
compound Nc: 46)

| The same reaction as in the method described in
Example 6 was performed using the 5-(methylsulfonyl)-1-
[6— (piperidin-4-yloxy)pyrimidin-4-yllindoline (49.0 mg,
0.162 mmol) produced in Reference Example 28 and, instead
of butyl chioroformate, phenyl chloroformate (28 mg, 0.18
mmol) to obtain the title compound as white powder (23.0

mg, yield: 36%).



The sane reaction as in the nmethod described in
Exanple 1 was perforned using the

1- (6-chl oropyrim di n-4-
yl)-6-fluoro-5-(nethyl sul fonyk)iindoline (286 ng, 0.873
nmol ) produced in Reference Exanple 23 to obtain the
title conpound as white foam (141 ng, vyield: 330)

1H NYR (500 Mi, DVEO 8.58 (1H, 8.
(1H, I\% ¥R= (98()) MBz, 6?%5)94d65pr§3p9m8 B-|z§6 6?@8 (SiH 8.55

?% ‘g gg Tz%?hé}w, 72?7574@%‘ g% Hggg? o5 < PHHZ) .
8 PR b 9 IS A, o,

4; (§6=[6-hLpore-57 (1,
(nethylsulfgnyl)lndélln f)ylfpfﬁlélgﬁnf%ﬁ' mi,o4-1l (2,
) }oxy) piper j dinesl {car bexyl)at g, gexenpl, any0omowd (14,
No: 131) The same reaction as in the met hod descrlbed
bhns) Exanpl €3 287 wasHpemnd or Bed 5usisfg tshe vertts bty brs),
4-({6-]6-
1Ih6r©25r(h9$hylsulfonyl)indolin 1-yl]pyrimdir_-4-
éég peridi ne-1-carboxylate (86.0 ng, 0.175 mmol )
%$oé§ nAZEx4hpl éM34 #Ho eobtain the title compound as
te pomder (56.0 ng, yield: 680). - 123 1H NWR (500
C>d6) 6 ppn1 8. 58 (1H s), 837 (1H, d, J =

%gk%mglﬁe 5 Fﬁsﬁ?u Xi7 ﬁﬁpt%V%%gﬂigny%@%Bgollr 1-
i Pl i o
%ogggéﬂé?N&gHG , 1.61-1.50 (2H m , 1.41 (6H, d,

‘The same reaction as in the method described in
Example 6 was performed using the 5-(methylsulfonyl)-1-
[6- (piperidin-4-yloxy)pyrimidin-4-yllindoline (47.C mg,
0.154 mmol) produced in Reference Example 28 and, instead
of butyl chloroformate, isobutyl chloroformate (23 mg,
0.17 mmol) to obtain the title compound as white powder
(30.0 mg, yield: 51%).

'H-NMR (500 MHz, DMSO-dg) & ppm: 8.54 (1H, s), 8.54
(1, 4, & = 9 Hz), 7.73 (1lH, s), 7.72 (1E, 4, J = $ Hz),
6.24 (1H, s), 5.31-5.26 (1H, m), 4.09 (2H, t, J = 9 Hz),
3.79 (2H, ¢, J = © Hz), 3.79-3.74 (2H, m), 3.29-3.21 (4H,
m), 3.15 (3H, s), 2.02-1.%7 (2H, m), 1.87 (1H, sept, J =
6 Hz), 1.63—1;56 (2H, m), 0.90 (6K, ¢, J = 6 Hz);

MS (ESI) m/z: 475 [M + H}".

[0218]



M5 (EAB) mz: 479 [M+ H [02141 (Exanple 36)
tert-butyl 4-({6-[5-(propylsu-fonyl)indolin-

1-yl ] pyrimdin-4-yl}oxy)pi peri di ne- 1- car boxyl at e
(exenpl ary conpound No: 391)2%he sane reaction as in
the nmethod described in Exanple 1 was perforned using
the 1-(6-chl oropyri m di n-4-

%é%aa%?fé"“ﬁﬁ%é%%ég%@'Egjdfgpg?él 2,1y, 0,842 omol),
b e ) gfga@gmggéggdggﬁ LG5 450 1 R

%23 ;%lléﬂ'y %omﬂo@gd(%g §89~)] =9 HZ) 7.68 (1H S),

1H,sept, J = 4 Hz) , 4.09 (2H,
t, J T eHB)ame3. s d2tdbn Hs in +HE ﬁgthédkgésc§1g§d(gﬁ
t. J =09 Ho. 3.21-3.13 (4H, m, 2.00-1

HxiﬁpﬂefﬁB(ﬁét p8Ffoimdd ﬁthgSiheotglt@%thﬂ 4l ?oz[

Hz); M5 (ESI) mz: 503 [M- H +. [0215] (Exanple 37)

& 2oy et hiydpy bpyhddi {§61 {61l I pyrimidin-4-

(met hyl sul fonyl)indolin-1-yl]pyrimdin-4 124 -

Wl}w)miwi@m@ I-carboxylate ((é%efipingryOcdApommdl)
18) The_ sane_reaction as in the nmethod descri bed

R?Pd o BX3@RlpefPorpeEPtisingthketitie compound as

(et hyl sul fon Ib-l- , ] . .
5% =i Eb%"i“;d"Fn?ﬂg 05129) pY+Ehfidi 892yl 1i ndol i ne (45.0
g %géfqgﬁ ced [ R ference ExanEIe 28 and
|nste d ty | i , PRBopéntyl | J
gh) orefor e e (26, ﬂgmgg iﬁ W&D' )l L0 g0RLA1 Nt g “‘p' €s
conpound as
6.23 (1E, s), 5.30-5.26 (1H, m), 4.78 (1H, sept, J = 6
Hz), 4.09 (2H, t, J = 9 Hz), 3.77-3.72 (2K, m), 3.32-3.18
(6H, m), 2.00-1.95 (2H, m), 1.62-1.51 (4H, m), 1.19 (6H,
d, J =6 Hz), 0.91 (3H, t, J = 8 Hz);

MS (ESI) m/z: 489 [M + H]".

[0219:

(Example 41) 5-(methylsulfonyl)-1-(6-{[1-(3,3,3~
trifluoropropanoyl)piperidin-4-ylloxylpyrimidin-4-
yl)indoline (exemplary compound No: 81)

Oxalyl chloride (€5 pL, 0.74 mmol) and a drop of DMF
were added at 0°C to a dichloromethane (1.9 mlL) solution
of 3,3,3-trifluoropropionic acid (€63 mg, 0.50 mmol), and
the mixture was stirred at room temperature for 3.5 hours.
From the reaction solution, the solvent was then
distilled off. The obtained residue is referred to as an

acid chloride compound.



(32.0 ng, yield: 54%. 1H NVR (500 Mz, DMBO-d6) S
ppm 8.54 (1H, s), 8.54 (1H, d, J = 9 Hz), 7.74 (1H
s), 7.73 (1H, d, J = 9 Hz), 6.24 (1H, s), 5.32-5.27
(1H, m), 4.09 (2H, t, J =91p). 3.77 (2H, brs), 3.72

(2H, s), 3.30-3.22 (4H, m, 3.15 (31-i, s), 2.02-1.99.
(2H, m, 1.63-1.57 (2H, n), 0.91 (9H, s); M5 (ESI)

mz: 489 [M+ H| [0216] anpl e 38) phe g

4- ({@qy§kqﬁﬁqﬂﬂqﬂﬂ O?? was added at 0°C to a

Sibles et fads &%oﬁ%ipi%%ﬁéogaﬁ? PRRY EREE-putyy 4-
thod doseri bed, |, FX3TRLE§1489RRE fOLTgd usi ng
(1S (5L IReErRent Patly 1 1y

ony

&ﬁrép%pgfbgwam&Px&%mgbce 44¥b] pgdobi @% 8( rﬁnﬁoq

produced in Reference’Exanple 28 and

pf@@@@gd oh @Mambléhiorgﬁ@rﬁabeml&h@@ﬁlwaalgkg&g@@ab%
(28 ng, 0.18 nmol) to obtain the title conpound as

ot et papeest(28. Oorngy, hyuel d: FB6MR) thd 2bea dtEMVRs6500ion,
MHz, DMSO- d6) 8 ppm 8.56 (1H, s), 855 (1H d, J =9

tizg , sFlvdnt Ivhssthed. d3stilled, oFf= 9Tdiza, THF. 3950 2htiL)

t, J =7 Hz), 7.23 (1H, t, J =8 Hz), 7.14 (2H, d, J

soBuHEyn 6f27 peHcisy, (5588m5)33L( tHe mpradned 2igidue

t, J =9 Hz), 3.95 (1H, brs) 3.81 (1H, brs), 3.50

%Q@idlbﬁQPrOBY3¢tBy Cautiel ] ﬁﬁl $L152(éﬂ mgpl)2. @9T@ZH
brs) 1,73 (24, ' brs ESI)

Tﬂél%?lPEigﬁpPé ng %§858g§pg pro uced acgd ch oride

co&éoukg wggtgd%gaugfoayé)langl%He mixture was stirred at

room temperature for 3 hours. To the reaction solution,
a saturated aqueous solution of ammonium chloride and
water were added, followed by extraction with ethyl
acetate three times. The obtained organic layer was
dried over anhydrous sodium sulfate, and the solvent was
distilled off under reduced pressure. The obtained
residue was purified by preparative thin-layer silica gel
chromatography (hexane:ethyl acetate=1:2, V/V) to obtain
the title compound as white foam (13 mg,.yield: 11%) .

'E-NMR (500 MHz, DMSO-dg) & ppm: 8.55 (1H, s), 8.35
(lH, 4, J = 9 Hz), 7.74 (1K, s), 7.73 (1lH, d, J = 9 Hz),
6.2 (1H, s), 5.35-5.31 (1lE, m), 4.09 (2H, *, J = 9 Hz),
3.95-3.90 (1H, m), 3.74-3.66 (3H, m), 3.40-3.35 (1lH, m),
3.30-3.25 (3H, m), 3.15 (3H, s), 2.06-1.96 (2H, m), 1l.72-
1.65 (1H, m), 1.61-1.54 (1lH, m);

MS (FAB) m/z: 485 [M + H]".



yl ] pyri m din-4-yl }oxy) pi peri di ne-|-carboxyl ate

(exenplary conmpound No: 6) The sane reaction as in

the nethod described in Exanple 6 was performed using

the 5-(nmethylsulfonyl)-1-_ 158 - :

[ 6- (pi pe=idin-4-yl oxy)pyrimdin-4-yl]indoline (47.0
0.154 nmhol) produced in Reference Exanple 28 and,

g, ;

AT or mut o (23 ﬁ3f°r8729”§L§i)'beSL?%@n the title
R0 ! SRR By oot Bkl o
{pibx ol it T3 iy o £8nlhaflopdn' O
(;e%egﬂ_i'%iary 3@(‘71199((1%’1’& Wo:J1566 Hz), 3.79-3.74 (2H m,

21 (4H, 3.15 QH s), 2.02-1.97 (2H, m,

1. 87 o 1M dm B . _8)..0
(6H, Tfflﬁl“i&?afue)h?: Nagc?%)sfgéﬁ‘g@lﬁ% E%/l&!i“%u) 3° fggltscﬁ 2

d26h] ¢ Exaaphen<0)2 | 3OphDpYykolution of the tert-butyl 4-
4- ({6-[5-(propyl sul fonyl)indolin-
[ t§1 ] py ety hsul b3 pky)pipéindingll pyaihaxyhate
(exempl ary conpound No: 389) The sane reaction as in
Y heoxet hbkle gedth¢ beucanbokxaapee (285was , p€r BéBmethol)
using the tert-butyl 4-({6-&5- , '
RPPOPFFS Ut orATR Helof | n@Rdy FPEy FRFEHER- WasyBFdxyped at
I perjdine-1-carboxyl at 65. 0, , 0,129 nmol) . |
B BB P Siahpr ot 6. £8U0n; aFREt AL TSk} nebngbanalas
Lt wder .(42..0 Leld: . .669 .. NIVR 0 M

A0 BOMIEL (42,0, P YLl 8800 5, S O (RO ME
KLﬁgs&iﬁkign gf=t§ekg%taize98rg%@du§)and
diisopropylethylamine (1.07 mL, 6.14 mmol), a
dichloromethane (1.85 mL) solution of l-butanesulfonyl
chloride (72.0 mg, 0.461 mmol) was added at 0°C, and the
mixture was stirred at 0°C for 1 hour and then at 80°C
for 3 hours. The solvent was distilled off under reduced
pressure. To the residue, methanol was added, and the
deposit was collected by filtration. The obtained crude
product was washed with methanol to obtain the title
compound as white powder (125 mg, yield: 82%;.

'H-NMR (400 MHz, DMSO-d¢) & ppm: 8.55 (1H, s), 8.54
(1H, 4, J = 9 Hz), 7.74 (1lH, s), 7.73 (1H, d, J = 9 Hz),
€.25 (1H, s), 5.29-5.22 (1H, m), 4.10 (2H, t, J = S Hz},
3.49-3.43 (2H, m), 3.28 (2E, t, § = 9 Hz), 3.21-3.15 (2H,

m), 3.15 (3H, s), 3.08-3.04 (2H, m), 2.10-2.03 (2H, m),



6.23 (1E, s), 5.30-5.26 (1H m, 4.78 (1H sept, J = 6
Hz), 4.09 (2H, t, J 9 Hz) , 3.77-3.72 (2H, m ,
3.32-3.18 (6H, m, 2.00-1.95 (2H, m, 1.62-1.51 (4H,
m, 1.19 (6H, d, J 6 Hz),20.91 (3H, t, J = 8 Hz);
M5 (ESI) mz: 489 [M+ H'T. [0219" (Exanple 41)
5-(nethy|su|fony|) -(6-{[1- (3 3, 3-

e

i flu ropropa yl ).pi per.i I]oxy} y i n- 4-
Ly BT R RAoE eRenplap oo B1g kol b €7 3 =

e chloride (65 L, 0.74 mol) and a drop of DMF were

Zdded at OC to a dichl or onet hane (1.9 nL) solution of
it | 0 i+c acid (63 ng, 0.50 mmol),

M% J%AtBﬁehé Xt E?{? %ab@&s%rred at roomtenperature for
%Zéqhours Fromthe reaction solution, the solvent
mas then distilled off. The obtained residue S
(Ebepned 40 a%dy}ofyi(MiﬂﬂGHHGEtKD@E@UBd- 127
Trifluoroacetic acid (2.35 nL) was added at 0OCto a
(eHeahyarsametcnane (a8 rmil)- ol pgtni @fnthe tert-butyl
4- ({6-[5-(nmethylsul fonyl)indolin-1-yl]pyrimdin-4-
vyl Hooowy ypipperiiddinee--carhmxyl ate  (d46mphar9. 888pouwnd ) No:
produced in Exanple 1, and the m xture was stirred at
15d0m tenperature for 1 hour. Fromthe reaction
solution, the solvent was then distilled off

THE @J@@oseylﬁ SERGHION G 4Thdhe YD %ﬁ%lfb%oem

S I WA
ST S LT e e a0 nd

fFqumnof5t§F5éﬁ%§éLPﬁ §Q£@£é9@e Example 24 and, instead

of tert-butyl 4-hydroxypiperidine-l-carboxylate,

HZIII\JII

isopropyl 4-hydroxypiperidine-l-carboxylate (288 mg, 1.54
mmol) to obtain the title compound as white powder (446
mg, yield: 88%).

'H-NMR (500 MHz, DMSO-dg) & ppm: 8.65 (1H, s), 8.60
(1H, s), 7.83 (1H, s), 6.27 (1lH, s), 5.31-5.26 (1lH, m),
4.78 (1K, sept, J = © Hz), 4.11 (2H, £, J = 9 Hz), 3.74
(2H, dt, J = 13 Hz, 5 Hz), 3.30 (3H, s), 3.29-3.18 (4H,
m), 2.00-1.96 (2H, m), 1.61-1.55 (2H, m), .20 (6E, a, J
= 6 Hz);
MS (FAB) m/z: 495 [M + H]".
[0222]
(Example 44) cyclopropylmethyl 4-({6-[5-

(methylsulfonyl)indolin~l-yl]lpyrimidin-4-~



a saturated aqueous solution of amoni um chl ori de and
wat er were added, followed by extraction with ethyl
acetate three times. The obtained organic |ayer was
dri ed over anhydrous sodiumsggl fate, and the sol vent
was distilled off under reduced pressure. The

obtai ned residue was purified by preparative

i n- Ia er sjlica gel chromatograph hexane: et hyl
o ah B LV - Lo oHRar ALt e (EFERE ConpOaRoRsd No:

te foan1(13 ng, yield: 110). 1H NMR (500 NPE

C>d6) 6 ppm 8.55 (1H, s), 8.55 (1H, d, = 9 Hz),

e N IR R R *‘@CBOﬁzsﬂgécéiéﬁﬂgo

ePPo in 231 1~ UL 1m1 azol-
E(Qéﬂmopm 93we?é é be {cl%«lsld {%H és‘!:% > 8—2(6(—3{?1 r@lH dazol

ﬂwﬁibaﬁb&%ﬁiﬂbﬁoéilainﬁl &l@éx@lﬁyﬂﬂmbdﬂws4(5&3¥EﬂfZ

485 [M - +. - [0220] (Exanple 42)

mdth{]du(bohyl suhBobyhpi(peri digh- 4-.218 mmol) produced in

yl ] oxy}pyrim din-4-yl)-5-(nethyl sul fonyl)indoline

Rekenphae yExampband INend126nsTeiafd wdr Gadettancdci d (727

L) was added at 0OC to a dichloronethane (2.90 nlL)

@wmpmmlmeheaneitmé pL,40.33 mmol) to obtain the
{6-[5-(nethyl sul fonyl)indolin- 11y Egpyrlmdln 4

9+§%%y§%mE%PP8|ﬁé YnéEFbBQVﬁaﬁé T My 1596 mhAfY) -

produced in Exanple 1, and the n1xture was stlrred at

r oom tehpEr sttt Mibr- lDl\ﬁﬂerG TRe P8I v nt> e i §0irl 184

ﬁ{. ugde regu %? p5e§§u5e7 Toz% di hlq{gpetque:£3 70 31-
% so[u i on o% he obtalne resVdug ‘and o2t

gi hgops gpylet hyl ari ney(1.07 i H.. 1A MDlgg @y 4, g

Hz), 3.76 (2H, dt, J = 14 Hz, 5 Hz), 3.33-3.20 (4H, m),

Il
~J

3.15 (3H, s), 2.01-1.98 (2H, m), 1.64-1.57 (2H, m), 1l.14-
1.06 (1H, m), 0.52-0.48 (2H, m), 0.28-0.25 (2H, m);

MS (ESI) m/z: 473 [M + HI".

[0223]

(Example 45) 1-{6-[(l-benzoylpiperidin-4-
yl)oxylpyrimidin-4-yl}-5-(methylsulfonyl)indoline
(exemplary compound No: 84)

The same reaction as in the method described in
Example 6 was performed using the 5-(methylsulfonyl)-1-
[6-(piperidin-4-yloxy)pyrimidin-4-yilindoline (50.0 mg,
0.134 mmol) produced in Reference Example 28 and, instead
of butyl chloroformate, benzoyl chloride (19 pL, 0.16
mmol) to obtain the title compound as white powder (24.0

mg, yield: 38%).



di chl oronet hane (1.85 nL) solution of 1-butanesulfonyl
chloride (72.0 ng, 0.461 nmmol) was added at 0C, and
the mxture was stirred at OC for 1 hour and then at
80C for 3 hours. The solvengiwas distilled off under
reduced pressure. To the residue, nethanol was added,
and the deposit was collected by filtration. The

obt ai,ned crude &ro uct was maaﬂ W th nethanol to
obtalﬁ MR tPPPe Héonﬁgﬁﬁdcbé PPR: p%mﬂ%r tHp5Shy, 8- 54

%ﬁi 835?54 %ﬁ£f§g490 ﬁ?wsqug4 ?ﬁa H;)§ 5533Hz

5 29.5.22 ( 1H
?215 {3@ §§ 7(&§5 %hﬂsé B 23 g% s”) 539~
5.343 gu—‘? h@, §.@§ gzﬂﬁ £2Hg -'Tb H% 154(6'6' §h brs
30 m. 2.10-2' 03 T 50 875 60

iA%t Mul. Hﬁsﬂ,3§.42Fk1H) Qral (SHaota ds5= %H F&@ 3VBs
(FAB) mz: 495 [M + H +. [0221] (Exanpl e 43)

i Zopropyl240¢{6:fp-chsproi599 (1H, brs), 1.68 (2H, brs);
(met hyl sul fonyl )i ndolin-1-yl]pyrimdin- 4-

Mg } Oy pipéri di he- [Mcarbbxylate (exenpl ary conpound

No: 155) The same reaction as in the nethod descri bed
i%224%kanpl e 1 was perforned usi ng the 6-chl oro- I-(6-
chIoroEyr|n1d|n- - (ne hyl sul f on i ndoline (3

| 53
FamaL Bt Ao S o1 U6A 1 5 -REESTREE  ERBMY) 6n 28 14A0 1
I nst ead f t
ﬁ@ﬁ?ﬁ%ﬁme?. b 8V, eipesisiarel reBprabpte (exemelary

%grgéyﬁlpeE di ne-1-carboxylate (288 ng, 1.54 mol)
ain ?he itle conpound as white powder (446

The same reaction as in the method described in
Example 6 was performed using the 5-(methylsulfonyl)-1-
[6-(piperidin-4-yloxy)pyrimidin-4-yl]indoline (90.0 mg,
0.240 mmol) produced in Reference Example 28 and, instead
of butyl chloroformaté, ethyl chloroformate (34 pL, 0.36

mmol) to obtain the title compound as white powder (75.0

o\°

mg, yileld: 70%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.54 (1lH, s), 8.54
(1H, d, J = 9 Hz), 7.74 (1H, s), 7.73 (1H, d, & = 7 Hz),
6.24 (1H, s), 5.30-5.25 (1K, m), 4.09 (2H, t, J = 8 Hz),
4.05 (2K, q, J = 7 Hz), 3.75 (2H, dt, J = 14 Hz, 5 Hz),
3.28 (2H, t, J =9 Hz), 3.24 (2H, brs), 3.15 (3H, s),
2.01-1.96 (2H, m), 1.63-1.56 (2K, m), 1.19 (3H, t, J = 7
Hz) ;
MS (ESI) m/z: 447 [M + HI".

[0225]



ng, yield: 88%. 'H NVR (500 MHz, DMBO-d6) 6 ppm 8.65

(1H 's), 8.60 (1H, s), 7.83 (1H, s), 6.27 (1H s),

5.31-5.26 (1H, m), 4 .78 (1H, sept, J = 6 Hz) , 4.11
= 13 Hz, 5 Hz),

(2H, t, J =9 H) , 3.74 - (28 dt, J
3.30 (3H, s), 3.29-3.18 (4F-i, n),200196(2H, m,
1.61-1.55 (2H, m), 1.20 (6H, d, j = 6 Hz); MS (FAB)

Efamere 4 E@nl%c%%%%fz% {Erpemls_ o4

)ﬁ%%§g%plperl |ne 6%?b%k§%%§%f{@§%%%|ar§ gggpbund
0 0yl s s SHE T-LALHDOR B L N LEmRA PYIBRBELMECHo :

anpl e 9 was perforned using t
46(6-{[I-(1Him dazol -
1-yl carbonyl) pi peridin-4-yl]oxy}pyrimdin-4-yl)-5-
( et MHes WafrenyHelr dtridal iake i(rlCheargpeth 8de@®t Jbed in
produced in Reference Exanple 29 and, instead of
Exdgup beob , wa yed oifwopgd mes hagoth¢ 26- methpl881lfmok)) td-
obt ai n the title conpound as mh£kngomder (49.0 ny,
Wel(reilp@sq}ln ﬁwmxgmlmm tsRdglppm 8595mg,
él s), 54 1H, d, J = Hz), 7.74-7.72 (2H,
§§8(qmpl )P g9¢d51@6R%§FF°ﬁ§e Exg@p%gHZStanﬁ —1gstead
Lyg %%f%r%géfzwe 2-”%1%0%%%@/3 )“—hgﬁrs%omée%%
1.64-1.57 - 1.06 e
63521”%1@% T C0E 3R 0L8 Eak o ORBUTBSEY e
BdAabM tobh g, [P2L34:
'H-NMR (400 MHz, DMSO-ds) & ppm: 8.54 (1H, s), 8.54
(1, 4, J = 9 Hz), 7.73-7.72 (2H, m), 6.24 (1H, s), 5.33-
5.27 (1H, m), 4.27 (2H, t, § = 5 Hz), 4.09 (2H, t, J = 9
Hz), 3.82 (2H, dd, J = 6 Hz, 5 Hz), 3.80-3.74 (2H, m),
3.31-3.24 (4H, m), 3.15_(3H, s), 2.03-1.95 (2H, m),.1.66—
1.57 (2H, m);
MS (ESI) m/z: 481 [M + H]'.
[0226]
(Example 48) 1-(6-{[1-(cyclopropylacetyl)piperidin-4-
ylloxylpyrimidin—-4-yl)-5-~(methylsulfonyl)indoline
(exemplary compound No: 78)
4~ (4,4-dimethoxy-1,3,5-triazin-2-yl)-4-
methylmorpholinium chloride (72 mg, 0.262 mmol) was
added at room temperature to a DMF (4.20 mL) solution of

the 5-(methylsulfonyl)-1-[6-(piperidin-4-yloxy)pyrimidin-

4-yljindoline (70.0 mg, 0.187 mmol) produced in Reference



(Exanpl e 45) 1-{6-[(1-benzoyl pi peridi n-4-

yl)oxy] pyrim di n-4-yl}-5-(net hyl sul fonyl) indoline
(exenpl ary conpound No: 84) The sane reaction as in
the met hod described in Exagple 6 was perforned using
t he 5-(nethyl sul fonyl)-1-

[6 (piperidin 4-yloxy)pyrimdin.-4-yl]indoline (50.0

Il N ol i R
I@%%g%h%ﬁl w%ﬁ¥gx%§5%2?9% iEgrgggaEQ.E% nyé%b%erfgfre

ﬂ&fhﬁmhéégg Mz, ﬂﬂg&%&gﬂ f%ﬂmg%l§t§én§1@Et§}'w§s5§dded
(IH, d, J = 9 Hz), 7.74 (1iH, s), 7.

) lowdd 46y Te A5r4 St on) w1tﬁ éﬁh?/l4@cé2:|d,t°mthare@ %imes
(1H, s) , 5.39- 5.34 (1H, n), 4.09 (2H t, Fz)

Th6okiH ndit s9rgaBi&6léadelr Bas) wasBedl wiilcH, wbt&k and
3.30-3.25 (3H, m , 3.15 (3H, s), 2.08 (1H, brs),

dro9d (Qver ashydnoeg o ubr syl faWs, ( ESK) timez sod¥@nftMwas
+ H +. [0224 (Exanpl e 46) et hyl

dllfg%%l{%d hyrder f 5aghFeAdereAsure. The obtained

d d I - b I
B B3 B B e SR 8 g
gttt 2%3?&@?' B4, AL,
L 0.
{8 SoipEg AL BRI RLILILE (Ll e (308

p@igad849f but yl chlorofornate et hyl chl orof ormate
%34 L, 0.36 mmmpl) to obtain the title conpound as

whi t e gnewer s Mz, Mpmsd-& 9 5788k s.55 (1m, s), 8.54
(l1H, d, § = 9 Hz), 7.74-7.72 (2H, m), 6.24 (1lH, s), 5.34-
5.29 (1H, m), 4.09 (2H, t, J = 9 Hz), 3.98-3.94 (1H, m),
3.75-3.70 (1H, m), 3.36-3.26 (3H, m), 3.22-3.17 (1H, m),
3.15 (3H, s), 2.28 (2H, d, J = 7 Hz), 2.04-1.95 (2H, m),
1.67-1.51 (2K, m), 1.00-0.92 (1H, m), 0.47-0.43 (2K, m),
0.13-0.1%1 (2H, m);
MS (FAB) m/z: 457 [M + H]'.
[0227]
(Example 49) cyclopentyl 4—-({6-[5-
(methylsulfonyl)indolin-l-yllpyrimidin-4-
vlloxy)piperidine-l-carboxylate (exemplary compound No:
11)

The same reactioﬁ as in the method described in
Example 9 was performed using the 1-(6-{[1-(lH-imidazol-

1—ylcarbonyl)piperidin—4—yl]oxy}pyfimidin—4—yl)—5-



1H NMR (500 MHz, DMBO-d6) S ppm 8.54 (1H, s) , 8.54
(1H, d, J = 9 Hz), 7.74 (1H, s), 7.73 (1H, d, J = 7
Hz), 6.24 (1H, s) , 5.30-5.25 (1H, m , 4.09 (2H t,
J =8 H) , 4.05(2H q,-J1347-Hz) , 3.75 (2H, dt, J
= 14 Hz, 5 Hz), 3.28 (21-i, t, J =9 Hz), 3.24 (2H,
brs), 3.15 (3H, s), 2.01-1.96 (2H, m) 1.63-1.56 (2H

s e L ol S b oltcen o
rsCLarlcS mid o1 fLany) )1 pdeka fybmmml n- 4-

yl } oxy) pi peri di ne-1| -car boxyl ate (exenplary conpound

c!yglog}%am sede [freact ien @sohh theopehhadideserihed
in t he

anpl e 6 was performed using t
Compoeirity lsulfoimd )pdwder (104 mg, yield: 62%).
[ 6- (pi peridin-4-yloxy)pyrimdin-4-yl]indoline (250 ny,
0. 668H+mmR) (poodMEed DMSBetr)ebdcpplxaspbe 28uand), 8.54
i nstead of butyl chloroformate, 2-chloroet hyI
cltfﬂlrorcbf of mat% K403 717447 O@Zm/ré’IH)r 0 , o6t 4Bn (LHe ®It| &.30-

rrpound as white owder Ié yield: 710). 1H NMR
2450 Wi, TEVEG d)- %%Ml 5%) ('1|4| 0s) 2@ 54, (1R, 9dHZ>

2 %ﬁ% iy IK‘>2H§ elty ﬁz er(g?g W 333388 o,

?%% : ﬁl’;j % ’%%; 5)HHZ?F 03- 1%55 éH(%?i*,'mm')'
][ ]]]5357élgHm)n) (ESI) mz: 481 [M+ H+.

MS (ESI) m/z: 487 [M + H]™

[0228]

(Example 50) 1—(6—{[1—(cyclopropylcarbonyl)piperidin—4—
ylloxylpyrimidin-4-yl)-5-(methylsulfonyl)indoline
(exemplary compound No: 67)

The same reactién as in the method described in
Example 48 was performed using the 5-(methylsulfonyl)-1-
[6—(piperidin-4-yloxy)pyrimidin-4~yl}indoline (100 mg,
0.267 mmol) produced.in Reference Example 28 and, instead
of cyclopropylacetic acid, cyclopropanecarboxylic acid
(32 uL, 0.40 mmol) to obtain the titlie compound as white

powder (61.0 mg, yield: 52%).

o°

'H-NMR {500 MHz, DMSO-d¢) & ppm: 8.55 (1H, s), 8.55
(1H, &, J = 9 Hz), 7.74-7.72 (2H, m), 6.24 (1H, s), 5.36-
5.31 (1H, m), 4.09 (2H, t, J = 9 Hz), 4.06-3.95 (2H, m),

3.52 (1K, brs), 3.28 (2H, t, J = 9 Hz), 3.21 (1lH, brs;,



(Exanmpl e 48) 1-(6-{[1-(cycl opropyl acetyl) pi peridi n-4-
yl ] oxy}pyrim din-4-yl)-5-(nethyl sul fonyl)indoline
(exenpl ary conpound No: 78)

 4-(4, 4-di methoxy-1, 3, 5-tri adh-2-yl ) - 4-

- nethylnnrphollnlun1ch|or|de (72 mg, 0.262 mmol) was
added at roomtenperature to a DMF (4.20 nlL) solution

30fis the, s), 2.09-1.96 (3H, m), 1.66 (1H, brs), 1.54 (1H,
5- (nethylsulfonyl) 1-[6- (plperldln 4- onxy)pyrlnldln-
b4syl,] ondeoneo( 71@H) mg,; 0. 187 mmol ) produced in

Ref erence 133 Exanple 28 and cycl opropyl acetic acid
ME28EG Ingm/@.:28@ 3 nibl4) ,Hldnd the mixture was stirred at
roomtenperature for 6 hours. To the reaction

[88R&%ti on, water was added, followed by extraction

Wth ethyl acetate three tines, The obtained organic

Eéﬁ@%ﬂﬁa§1ﬁa§hé&\M&41Q%ﬁ%ﬁu%mHsquP%HlbQéPeﬁhﬁyaréus
yigdlun1sulfate, and the sol vent Ieg off

G lpg’&&é‘bl&llfﬁ"r G THEeBIBi’%]\?HiEO iia:gaa
(B¥ereiidap hopd it 38l SEAYIT, Chr e oaraphy i)

exane: e acet at e]

Lo JBhEL 0ok s ommound g, Wb %&éﬂ%g%@“
ﬂ#ﬂﬁfﬁé 423ﬁ%%séﬁifo£heé usQnﬁkihe7514m§tK§lE%HfoHDl
6.2 1H, s) 34- 5.29 (1H, 9 (2

(H2) ( pi%éﬁidiﬂﬁh{ﬁl&xi@myrﬁm1513 ZQYQlﬂndﬁﬂana 3@63 %@

(3H, m, 3.22-3.17 (1H, m, 3.15 (3H, s), 2.28 (2H,
0d,2 67 Mo Hz )prided. D5 ReFerahce LxBmple528( 2HA, mMinstead
1.00-0.92 (1H, m, 0.47-0.43 (2H, m 0.13-0.11 (2H,
af) ;1-NMB(dAaBu I eny U5Fh Evr #d el +isop0R2argsulfonyl chloride
(54 uL, 0.40 mmol) to obtain the title cOmpound as white
powder (117 mg, yield: 89%).

'H-NMR (500 MHz, DMSO-d¢) & pom: 8.55 (1H, s), 8.55
(lH, 4, J = 9 Hz), 7.74-7.72 (2H, m), 6.25 (1lH, s), 5.28-
5.23 (1H, m), 4.09 (2H, t, J = 9 Hz), 3.46-3.42 (2H, m),
3.28 (2H, t, J = 9 Hz), 3.18-3.14 (2H, m), 3.15 (3H, s),
2.93 (2H, 4, § = 7 Hz), 2.17-2.03 (3H, m), 1.78-1.72 (2H,
m), 1.05 (6K, 4, J = 7 Hz):;
MS (ESI) m/z: 495 [M + H]".
[0230]
(Exam?le 52) cyclobutyl 4-({6-[5-(methylsulfonyl)indolin-
1-yl]lpyrimidin-4-yl}oxy)piperidine~l-carboxylate
(exemplary compound No: 9)

The same reaction as in the method described in

Example 9 was performed using the 1-(6-{[l-(lH-imidazol-



(Exanmpl e 49) cycl opentyl 4-({6-[5-
(met hyl sul fonyl )i ndolin-1-yl]pyrimdin-4-
yl }oxy) pi peri di ne-1-carboxyl ate (exenplary conpound
No: 11) The sanme reaction &86 n the nmethod descri bed
in Exanple 9 was perforned using the
1-(6-{[1-(1H i m dazol -
= | h di B=4=yh] I s bz R4 Y1 )\~ _-
e L R G T Ry

OhGEsh i n eheBpeenExanmloedd andesi A¥A3d Boduced ;
gﬁbut%no?, O%g%fopentaﬂolq(94 E% 1.04 mol) ?oFg%}§ﬁ$ ln

kdectéhte Eganpoyndoasnshi iespewdenr( 204buranoyi el d:
62% . 1H NWR (500 MHz, DVBO-d6) 8 ppm 8.54 (1H, s),

SySoblddhod, (d6=p8, Hz) 1 #méd) 7 £62 obZHinMeheb 2% 1Ee1H

s), 5.30- 5.25 (1H, n), 5.01-4.98 (1H, n), 4.09 (2H,

¢omygoung @) whiBe7p08deg (2469 myg,, v3e28:(B4%)t., J = 9

Hz) , 3.24-3.18 (2H, m, 3.15 (3H s), 1.99-1.95 (2H,

M), THSAMR 7BO02B{EzZY) DMI0-6%)1 858pF8HS - Bp: (U8, (EBSl,) 8. 55
Zz: 487_[M + -. _.[0228] (Exanpl_e _50)

ﬁl(‘a-é[ 19(Eyel gﬂﬁ?om?r%r B]&W Poirpdri'di i, &, J = 6 Hz),
[ ]l ox yrimdin-4-yl)-5- t hyl sul f.onyl )J.ndal j ne

%e%gn%ﬁgrysg]cm%oﬁﬁa%r\%? égr?ETﬂé it P act] orttas Wy 4-09

nmet hgd_degsgLiybed hn_Exanple, 48 ,wa f _
&gﬁe‘hg% he 5. Cnithyl §UI7If%or‘?yl)-l(-2%’ WS TP, 5 -

[:6; ( pEperi dba- 4pylgxyypyirsi nidi n-4- vl i i 00 g,
0.%%7 nnol? produggd in Ref%renéﬁ'Ef%égﬁg!é%?dgﬁg 9
pnegeadosofisaychopr apyhaceatd,c gcid,= 10 Hz), 1.63-1.51 (3H,

cycl opropanecar boxylic acid (32 L, 0.40 mml) to
@btain the title conmpound as white

MS (FAB) m/z: 473 [M + H]".

[0231]

(Exaﬁple 53) l-ethylpropyl 4-({6-[5-
(methylsulfonyl)indolin-i-yllpyrimidin-4-
vl}oxy)piperidine-l-carboxylate (exemplary compound No:
13)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[1-(lB-imidazol-
l-ylcarbonyl)piperidin-4-ylloxylpyrimidin-4-yl)-5-
(methylsulfonyl)indoline (176 mg, 0.376 mmol) produced in
Reference Example 29 ana, instead of 2-butanol, 3-
pentanol (122 puL, 1.13 mmol) to obtain the title compound
as white foam (93.0 mg, yield: 51%;.

'H-NMR (500 MHz, DMSO-ds) & pom: 8.54 (1H, s), 8.54

(1H, 4, J = 9 Hz), 7.74 (1H, s), 7.73 (1H, d, J = 5 Hz),



powder (61.0 ng, yield: 52%. 1H NWR (500 MHz,
DVSO-d6) 8 ppm 8.55 (1H, s), 8.55 (1H, d, J = 9 Hz),
7.74-7.72 (2H, m, 6.24 (1H, s), 5.36- 5.31 (1H, m,
4.09 (2H, t, J =9 .Hz) ,-4188-3.95 (2H, m, 3.52
(1H, brs) , 3.28 (2H, t, J =9 Hz) , 3.21 (1H brs)
135 3.15 (3H, s), 2.09-1.96 (3H, m, 1.66 (1H, brs),

G (] <Prsy 2B 75,0 684, mhi sbB( B9 Jall % 449 06

1246-&£1J($89bw£ylSylﬁQDyl)@I@@Hldm? 28 (2Hc t, J =9
yl Joxy}pyri m di n=4-yi)=-5-(net hyl sul fonyl' i ndol i ne’
Kexenpl 24y (z@ppedsd, No; 142731 The) sapeoreacbiyon2as

the met hod described in Exanple 42 was perfor ned
uséhglthe bef pemhyl sugbongk)-d; J = 7 Hz), 0.84 (3H, d, J
[6-(piperidin-4-y|oxy)pyrinidin-4-y|]indo|ine (100 nmg,
9.267zhmol ) produced in Reference Exanple 28 and,

i nstead of 1-butanesul fonyl chloride,

N obTABhEB(ET of§P €Ml dritde (54 L, 0.40 nmml) to

obtain the title conpound as mhlte powder (117 ny,
89% . 1H NWR (500 MHz, DNBC>d6) 6 ppn1 8. 55
72 2H m

E;El%mﬁ% 5% 25 (b5l T3 pe? ?xﬁsuﬁfnd @gpeﬁmdl J=09

$Eexd) 9r%%#§1£2H M5 §h§ESU5%s§yeéﬁnd“iﬁy°

2 (2 . 1.05 6H
tgiem81;2¥t§9§p&§h% EST) %%Z§ Jos [h o Fuﬁ’ [0230](

(Exanme Ddle CYEAOPU Y as in the method described in

4- ({6-[5- (et hyl sul fonyl )i ndolin-

Example 42 was performed using the 5-(methylsulfonyl)-1-
[6- (piperidin-4-yloxy)pyrimidin-4~-yllindoline (100 mg,
0.267 mmol) produced in Reference Example 28 and, instead
of l-butanesulfonyl chloride, ethanesulfonyl chloride (38

pL, 0.40 mmol) to obtain the title compound as white
).

o\®

powder (102 mg, yield: 82
"H-NMR (500 MHz, DMSO-~ds) & ppm: 8.55 (1H, s), 8.55

(1H, d, J = 9 Hz), 7.74 (1H, s), 7.73 (1, d, J = 7 Hz),

6.26 (1H, s), 5.28-5.24 (1H, m), 4.09 (2H, t, J = 8 Hz),

3.49-3.45 (2H, m), 3.28 (2H, t, J = 9 Hz), 3.21-3.16 (2H,

m), 3.15 (3K, s), 3.09 (2H, g, J = 7 Hz), 2.08-2.03 (2H,

m), 1.77-1.70 (2H, m), 1.23 (3H, t, J = 6 Hz);

MS (FAB m/z: 467 [M + H]".

[0233] |

(Example 55) cyclobutylmethyl 4-({6-[5-

(methylsulfonyl)indolin-1-yl]pyrimidin-4-



1-yl ] pyri mdin-4-yl }oxy)pi peridi ne-I|-carboxyl ate
(exenpl ary conpound No: 9) The sane reaction as in the
nmet hod described in Exanple 9 was performed using the
1-(6-{[1-(1Hi m dazol - 136138 -

1-yl carbonyl ) pi peridi n-4-yl]oxy}pyrimdin-4-yl)-5-

(met hyl sul fonyl )i ndoline (170 ng, 0.363 mmol) produced

{0 LSEES FTPL 35, e bl o by Bt o

geypound as white powder (109 ng, yield: 640). 1H NMR
(500 MHz, DMBO-d6) 6 ppm 8.55 (1H, s), 8.55 (1H, d,

J = 9£‘Hé2)san76 Tedd or)as 7lr73tlﬁélHne€Imod &e@cf@ﬂ)@d §n24
(1H, s), 5.30-5.25 (1H m, 4.86-4.80 (1H m,

K2dhpie 9 wa9 pEIfoBmd6-3s78g( 2He H} 63.(28 «ZH,lhddéZ@l—

9 Hz), 3.23 (2H, brs), 3.15 (3H, s), 2.27-2.22 (2H,

hjylc@r@@nﬁlggimarﬁdh@ 41y Flokyhpyqimddint@-2) -5~
63-1.51 é (FAB mz: 473 [M+ H+. [0231]

qg@@$1@ug gnnlé@h§@b;@9y| 46(g+[ §-376 mmol) produced in

| sul fon %Pﬁlndolln 1-yl] pyrimdin-4-
é??% ?6Tp%¥? ®-47 caPBoxyPareafefénpraiy 2@6rpound
same_reaction as in the nethod descri bed

No:
PP T B0 aBeL plr§ br hbd DeiHgrIRe ] to obtain the
%léfcar &F§pipg?§§ 4poVFoxy}6§P|ﬁ$diHif¥¢f)7§9

t hyl | | 376 | d
.‘L‘E RET, zﬂﬂen%%*elwﬂdﬁ" BHtE Boepliaber bl Rdr . tood
pent agpl 7(422 Lgz) 1 137m|)71tqz@19tam tthegditlke sy, 5.31-

compound
5.25 (1H, m), 4.09 (2H, t, J = 9 Hz), 3.98 (2H, d, J = 7
Hz), 3.76 (2H, dt, J = 14 Hz, 5 Hz), 3.28 (2H, t, J = 9
Hz), 3.24 (2H, brs), 3.15 (3H, s), 2.62-2.50 (1H, m),
2.03-1.96 (4H; m), 1.92-1.69 (4H, m), 1.63-1.54 (2H, m);
MS (FAB) m/z: 487 [M + HI .
[0234]
(Example 56) tert-butyl 4-[(6-{5-
[ (cyclopropylmethyl)sulfonyl]l-indolin~1-yl}pyrimidin-4-
yl]loxy)piperidine-l-carboxylate (exemplary compound Noc:
537)

Palladium acetate {(3.0 mg, 0.020 mmol) was added to
a 1,4-dioxane (10.0 mL) susbension of the 5-
[ (cyclopropylmethyl)sulfonyl]indoline (55.0 mg, 0.201
mmol) produced in Reference Example 16, the tert-butyl 4-
[ (6-chloropyrimidin-4-yl)oxylpiperidine-i-carboxylate

(76.0 mg, 0.241 mmol) produced in Reference Example 41,



as white foam (93.0 ng, yield: 51). 1H NWR (500 MHz,
DVSO-d6) S ppm 8.54 (1H, s), 8.54 (1H, d, J = 9 Hz),
7.74 (1H s), 7.73 (1H, d, J =5 Hz), 137 6.24 (1H, s
) , 5.32-5.27 (1H m , 4-5634.51 (.1H m , 4 . 09
(2H, t, J =9 Hz), 3.79-3.76 (2H, m, 3.28 (2H, t, J =
9 Hz), 3.24 (2H, brs) 3.15 (3H, s) , 2. 01 1.97 (2H,

ﬂ%ﬁ$gﬁﬁﬂ%jté¥55{%% nl%?%ﬁ%%)(gﬁ zde§§ dH]2+O o4

‘Eiﬁﬂﬂl 4
1 (- {Tl et yf‘é? Ony%)plperlglneﬁhylamlno)blphenyl
¥l d QXYY d Nd £ Nufls V) ’\Z) §n&”€h@ﬂn§§ltt19@ylw)al aneliine «o

(exenplary conpound he sane reaction as in

tdel wet hodl desed + begl annlEt@GEheaﬁ%oﬁ@ﬁeQ%rfOTHEdreactlon
usi ng the 5-(nethylsul fonyl)-1-

4di4¢n¢mwwahnfﬁiyéna@)pyrantmenfﬂlytit@dohnngq@éaﬁsng,
0.267 mmol ) produced in Reference Exanple 28 and,
R Qﬁlqrtmﬁaﬁ@%@ti@nywaehbddbde,f@ﬂﬂ@m&@uh@onyl
chloride (38 L, 0.40 nmmol) to obtain the title
%loraswwt%ce*pbwwl@l@zrﬁg L}méISd BRey OrQ&FlMS/R
(500 MHz, DMVBO- 6& pir.: 855 (1H, s), 8.55 1H,
%Py%r w@ﬁkﬂﬁle@ g eflﬁphgyroys7§o@}Hm &uljate7 pr the
% A S) 2 %1 2H, J = 8_.
T 7, el Mgt S0 oy £ Faiag S et g e

T ég‘&%ufz% 3%;3?1 F3 By stodee B Fosinial,
éhrématggfgﬁhyN@hé%ﬁﬁe?&%nyﬁ6gckygtedb.1 3L%%3%DV to

obtain the title compound as white powder (102 mg, yield:

'H~-NMR (500 MHz, DMSO-dg¢) & ppm: 8.55 (1H, d, J = 9
Hz), 8.54 (1H, s), 7.70 (1H, d, J = 8 Hz), 7.69 (1H, s),
6.23 (1H, s), 5.29-5.24 (1H, m), 4.09 (2H, t, J = 9 Hz),

~

3.75-3.70 (2H, m), 3.28 (2H, t, J = 9 Hz), 3.17 (2H, &, J
= 7 Hz), 3.17 (2H, brs), 2.00-1.95 (2H, m), 1.60-1.53 (2H,
m), 1.41 (9H, s), 0.87-0.80 (1H, m), 0.47-0.43 (2H, m),
0.13-0.10 (2H, m);

MS (FAB) m/z: 515 [M + H] .

[0233]

(Example 57) tert-butyl 4-({6-{5-
(cyclobutylsulfonyl)indolin—l—yl]pyrimidin—4—
vylloxy)piperidine~l-carboxylate éexemplary compound Nc:

503)



(Exanmpl e 55) cycl obutyl nethyl 4-({6-[5-
(met hyl sul fonyl)indolin -1-yl]pyrimdin-4 - 138
yl }oxy) pi peri di ne-1-carboxyl ate (exenplary conpound
No: 20) The same reaction a20ir the nethod descri bed
n Exan'pl e 9 was perforned using the

[1 (1H-| m dazol -

(6
bt RSO Ghy 1 ol R (The: G, HoC AT Heéf?%{i%?%dbged

(
i ngtead of 2-butanol,
%&Tﬁ%?{fnﬁ%ﬁ?ﬁ%ﬁpé%\%g ?an%grﬁlﬁo?) to obtain the

& & Bo s @NPOsNTE 88y Wi h&o pomeer 56136 iy, oY kelsdmméb4Q) -

tlI—%NI\/R(4OO MHz , %I\/S(}d6) 6 ppm 8. 5%9(1H s), sg

éﬂéﬂu@delﬁ=ﬁbfﬁien&e7ﬂxim§la(2H tQ obt24n( tHe %litle

5.31- 5.25 (1H, ™), 4.09 (2H t, J = 9 Hz), 3.98 (2H,

domgound a$tWhiBe7ﬁoQQb¢ d73.0 mgldyHelds HAk,) .3. 28

(2H, t, J =9 Hg), 3.24 (2H brs), 3.15 (3H s),

2 62 'B- BUR(anOrTMHz,z D@@oro% 648ipmm) 8. 55921, 68, (4H= 9
63- 1, 54 FAB) Nl z. 487 [M + H

1[‘@234? 5‘{ Ek]alﬁplé 567 ?ért(lﬁut Hr A 6- E3) (1H, s),

I t [1-i ndal 1- di n-4
T B 8 peet Avre: FhodtBoxyat & b&@%mé%%“méﬂm

3 | adi t 0. I _
gg%édét%) Eﬁ]i i k}l?g%g?}g ?180( er%) mlJHJSpe i"on ‘f’)tng%S 9

| £anyl Li-nd 5

%Y?gogzgﬁ%iégelbggﬁe?greﬁgg Elxn (%IJ n%g( t%we tert- bu&H )
4-00-1.81 (dH, m), 1.60-1.53 (2H, m 1.41 (9H, s):
[(6 chl oropyrl m di n-4- yl )oxy] pi peri di'ne-1-carboxyl'ate

MS (FAB) m/z: 515 [M + H]®

[
1-
1-

[0236]

(Example 58) tert-butyl 4-({6-[6-methoxy-5-
(methylsulfonyl) indolin-i1-yl]lpyrimidin-4-
yl}oxy)piperidine—l—carbokylate (exemplary compound No:
251)

The same reaction as in the method described in
Example 1 was performed using the 1-(6-chloropyrimidin-4-
yl)-6-methoxy-5- (methylsulfonyl)indoline (200 mg, 0.589
mmol) produced in Reference Example 25 to obtain the
title compound as white powder (184 mg, yield: 62%).

'E-NMR (400 MHz, DMSO-dg) & ppm: 8.55 (1H, s), 8.38
(1, s), 7.58 (1H, s), 6.23 (1H, s), 5.30-5.24 (1H, m),
4.07 (2H, t, § = 9 Hz), 3.9> (3H, s), 3.72 (2K, dt, J =
14 Hz, 5 Hz), 3.22-3.12 (4H, m), 3.17 (3H> s), 2.00-1.94

(2H, m), 1.61-1.52 (2H, m), 1.41 (9H, s);



(76.0 ngy, 0.241 nmol) produced in Reference Exanple
41, - 139 potassium carbonate (555 ng, 4.02 mol),
and 2- dicycl ohexyl phosphi no-2'-(N
N- di met hyl am no) bi phenyl -(1610-ng, 0.040 mmol), and
the m xture was. heated to reflux for 1 hour in a
ni trogen at nosphere. The reaction solution was
Nfg I(LEQ{@ m/L tdes fihtrages, an agqueous ammoni um

| oride sol ution mas added, fol | owed by extraction
WMZiW cetic acid three tines. The organic |ayer was
dried over anhydrous sodium sulfate, and the solvent
Visanth 54 139 edi o8 b roipger 4 - edgced-peessures-The
‘obt ai ned residue was purified by silica gel colum
(i @t gt Eqpinyl [ edabenel Ayl ] pyetiatie=a-8-3: 2, V/V) to
obtain the. title conpound as white powder (102 ng,
Wi edxly) p 0994 1 d ik NVRC & BDOX N2 L e DNB®<t®) a8 Yp grompgubs No:
(1H, d J =9 H), 854 (1H s) , 7.70 (1H, d, J = 8
H43), 7.69 (1H, s) 6.23 (1H s) . 529524(1H m
4.09 2H t, Hz 3. 75-
(2H, \Fam%aﬁ%ﬁctl%glﬁs(%ﬁitﬁe jeth O? ﬁg}crébié t3H,

1%?%66%%9 oEEsTR1E 2k, My §520ohuRh Elno e 1ot Ry
{2H o) M LFAB) L2054, LWL By LORRAL. ral & 57
%ﬁ%@izpp_ﬁ’liﬁhﬁuhf-9@¥B&&ngbb%lhlﬂj—gﬂdﬂ%@ﬁate (153 mg,

oxy) pi peri di he car boxyl are (exenplary conpound
NO30358Bp 1y p#Bduced in Example 58 to obtain a white

powdery compound. The same reaction as in the method
described in Example 31 was performed using the obtained
compound to obtain the title compound as white powder

(120 mg, yield: 82%).

o©

'H-NMR (500 MHz, DMSO-dg) & ppm: 8.55 (1H, s), 8.38
(1H, s), 7.58 (1lH, s), 6.23 (1H, s), 5.31-5.26 (1H, m),
4.78 (1H, sept, J = 6 Hz), 4.07 (2H, t, J = 9 Hz), 3.95
(3H, s), 3.74 (2H, dt, J = 14 Hz, 5 Hz), 3.26-3.16 (4H,
m), 3.17 (3K, s), 2.01-1.94 (2H, m), 1.61-1.54 (2H, m),
1.19 (6H, d, J = 6 Hz);
MS (FAB) m/z: 491 [M + Hl .
[0238]
(Example 60) 2,2~difluorocethyl 4-({6-[5-
(ethylsulfonyl)indolin-1l-yllpyrimidin-4-
yvlloxy)piperidine-l-carpboxylate (exempiary compound No:

325)



The sane reaction as in the nmethod described in

Exanpl e 56 was perforned using the 5-

(cycl obutyl sul fonyl )i ndoline (55.0 ng, 0.208 mmol)
produced in Reference Exanple2l7 to obtain the title
conpound as white powder (73.0 ng, yield 710) 1H-NNR _
(500 MHz, DMBO-d6) 8 ppm 8.55 (1H, d, =

0. 23 (= rseaz%c%lr?ff?m e i %z% %rf%eé’ﬁn

ﬁggﬂplé Pﬁkﬁ?g é%gbf@%ﬁ gg EK%S Fésﬁ}%ﬁ%l%%nQ%H 1-

1 o cdr iPkri 418041 53 (2H,
?6 Egﬁ-gﬁﬁé%ﬁhggi 1- 29 é %%n@i?g BL é a]+ [0236]

&Ey@ﬁp}ﬁyﬁﬁma@ﬁtabynyhnéoﬁﬁﬁﬁ[ G301t ﬁ\@xy@5622 mmol)
(met hyl sul fonyl)indolin-I-yl]pyrimdin-4-

ytdoxyePi per Rdf aeeheecakhanpliat 6 1( exesptaiy corpaunde

No: 251) The sane reaction as in the nethod descri bed

¢empeRadphe vhiphe pevflerneéd3@singg vheld: 76%).

1- (6-chl oropyrimdin-4-

yI) é}héWﬁb%¢@®-MMﬂiuﬂMﬁﬂfimyﬁ)ppmol8né6(206 ngﬂ J =9
{ produced in Reference Exanple 25

%Eialﬁ ?ﬁe HrtFé'canﬁguﬁa Has dwhi’t & ottder @1@@ ngH, s).

%1%{50'.}320)%81 (’I\nge:’s P A %0;36) éﬁzggznm% %53 5.28
BRI b o082 ) i R BN, 5 -
SR R gty Ty e e T
3.21 (2H g, J =7 Hz), 2.03-1.99 (2H, m), 1.66-2.5% (2H,
m), 1.10 (3H, t, J = 7 Hz);

MS (ESI) m/z: 497 [M + H]".

[0239]

(Example 6l1l) 2,2,2-trifluoroethyl 4-({6-[5-
(ethylsulfonyl)indolin-1-yl]pyrimidin-4-
vl}oxy)piperidine-l-carboxylate (exemplary compound No:
326)

The same reaction as in the method described in
Example 9 was performed using the 5-(ethylsulfonyl)-1-(6-
{[1-(lE-imidazol-1l-ylcarbonyl)piperidin-4-
vljoxylpyrimidin-4-yl)indoline (300 mg, 0.622 mmol)
produced in Reference Example 31 and, instead of 2-
butanol, 2,2,2-trifluoroethanol (187 mg, 1.87 mmol) to
obtain the title compound as white powder (233 mg, yield:

58%) .



+[0237] (Exanple 59) isopropyl 4-({6-[6-nethoxy-5-
(met hyl sul fonyl )i ndolin-1-yl]pyrimdin-.4-

yl }oxy) pi peri di ne-1-carboxyl ate (exenplary conpound
No: 249) The sane reactienias i-n the nethod descri bed
in Reference Exanpl e 28 was perfornmed using the
tert-buty

3I](E)yFL%%Et BTt Rotekeafbsiilate casg - o

@ §9méﬂﬂn|£ pfqdﬁgeq+ﬁé léxargple75§l qb%ﬁinpﬁg

ery conpou Sand redcti’dn ds

d f
GEQBOQ1H es¢ribedsin Bxanphe 33 “@57@e[g$£”§€npoungaas ’

t he obt al ned conpound to obtai A the t

whDte (paywder (20 mgy),yikebd: (820) dtlHNM?1(45QP;'V%ZHz
DI\/ISOdG) 8 ppm 8.55 (1H s), 8.38 (1H, s), 7.88 (1H,

8) 3463237(1HH, skh) , 533215.(26 (];H aM= 7 4268 (2l+d4-31erg9 (2H,
3 =6 H), 4.07 (2H, t, 32 Hz), 3.95 (3R, s) 374
(ﬂ2H 1d67-3.60142Hz, m5, Hi) 103.(36-3.£16 J( 4H7 HY),; 3

5) 2.01-1.94 (2H m, 1.61-1.54 (2H m, 1 1o
](”éH E§I): 3/2:650p) (M NWBHIEAB) niz: 491 [M+ Hr.

g%g (Exanple 60) 2, 2-diluoroethyl 4-({6-[5-
sulfonyl)indolin 1-yl ] pyrimdin-4-

K%@%%%? D% IR P T TS the method
gg Egﬁgﬁﬁﬁg%gﬁﬁgghgpl% w§%pp%338%ﬁed using the
ylloxy)piperidine-l-carboxylate (exemplary compound No:
315)

The same reaction as in the method described in
Example 19 was performed using the 5-(ethylsulfonyl)-1-
(6={[1-(lH-imidazol-1l-ylcarbonyl)piperidin-4-
ylloxylpyrimidin-4-yl)indoline (200 mg, O.4i4 mmol)
produced in Reference Example 31 to obtain the title
compound as white foam (107 mg, yield: 50%:.

'H-NMR (500 MHz, DMSO-ds) & ppm: 8.56 (1H, d, J = 9
Hz), 8.54 (1K, s), 7.73 (1H, s), 7.69 (1H, d, J = 7 Hz),
7.8 (1lH, s), 7.65 (1H, s), 6.53 (1H, s), ‘6.23 (1lH, s),
5.30-5.25 (1H, m), 4.94 (2H, m), 4.09 (2H, t, J = 9 Hz),
3.77-3.74 (2E, m), 3.30-3.19 (6K, m), 1.99-1.97 (2H, m),
1.62-1.56 {(2H, m), 1.10 (3H, t, J = 7 Hz);

MS (ESI) m/z: 513 [M + H]".

[0241]



(6-{[1-(1H i m dazol - 1-yl car bonyl ) pi peri di n- 4-
~ylloxy}pyrimdin-4-yl)indoline (300 ng, 0.622 mmol)
produced in Reference Exanple 31 to obtain the title
conpound as white powder {2334ny, yield: 760). 1H NMR
(500 MHz, DMVMSO-d6) 6 ppm 8. 56 (1H d, J 9 Hz),
8.55 (1H, s), 7.69 (1H d, J = 6 7. 68 (1H, s),

SaItdied) ) Gt ﬁf?%i? Fe ?41‘{} &5 ).
ﬁ%g¥§%éq%f%3%§’?ﬁ?? ggim %% %52?p%&1?idl?lﬂ Hi?lgdollne

1 66- 2H, 1,10 (3H t, J
@e)&%ﬁgla%(&ﬁp%}?dﬁg %%gg[l(\/l+ H] +. [0239]((Exan‘ple

61) Zhé, Zadd fddiroeidyds 44 {6né Smethod described in
(ethylsul fonyl)indolin-1-yl]pyrimdir_-4-

B dnoxy) pd pets dbeefdread baxyhat eheesenplary seofpayng -1-[6-
No: 326) The sane reaction as in the nethod descri bed
Gnipqzéﬂﬁnfﬂ€Uh@sybeyfbmh@ﬁnuékyg]ﬂn@oline (200 mg, 0.515
5- (ethylsulfonyl) §6-
Al | B¢ eRZ ol 0 | Rt eaeneayExpmpaei di0namnd, instead of
yl Joxy}pyrimdin-4-yl)indoline (300 ng, 0.622 mol)
Rﬁ?ﬁﬁuﬁ%ﬂ@?Pf@#%@éﬁcelE&ﬁﬁ%?élgla@n@ dhisréde dfo2uL,

G0t R EhE T (PRl ebiipbiRd 45 | aFPEPASHLAS 264ty pondls

ield 5 14 P AR 200 Mi, DVEO d6) 8 ppm
%i%é 9y, %ﬁlfi 8?’8} . o (1H 's), 7. 69)(1prd J

= 7 E%LNM% Q%leﬂﬁjﬂ DM%?(}S &é - ) 56D %ﬁ 5d29J( 1

Hz) 8.55 (1H, s), 7.69 (1H, d, J = 7 Hz), 7.68 (1H, s),
6.24 (1H, s), 5.34-5.29 (1H, m), 4.09 (2H, t, J = 9 Hz),
4.00-3.9> (1H, m), 3.79-3.74 (lH, m), 3.37-3.16 (6E, m),
2.22 (2H, d, J =7 Hz), 2.04-1.95 (3H, m), 1.65-1.49 (2H,
m), 1.10 (3H, t, J =7 Hz), 0.91 (6H, 4, J = 7 Hz);
MS (ESI) m/z: 473 [M + H}".
[0242]
(Example 64) 2,2,2-trifluoroethyl 4-({6-[5-
(propylsulfonyl)indolin-l-yl]lpyrimidin-4-
yl}loxy)piperidine-l-carboxylate (exemplary compound No:
396)

The same reaction as in the method described in
Example 61 was performed using the 1-(6-{[l1-(lH-imidazol-
l-ylcarbonyl)piperidin-4-yljoxy}pyrimidin-4-yl)-5-

(propylsulfonyl)indoline (140 mg, 0.282 mmol) produced in



4.09 (2H, t, J =9 Hz), 3.76 (2H, dt, J 14 Hz, 5
Hz), 3.34-3.27 (4H, m, 3.21 (2H, q, J 7 Hz),
2.04-1.99 (2H, m, 1.67-1.60 (2H, m, 1.10 (3H, t, J
=7 Hz) ; M5 (ESI) mz: 54514M+ H *. [0240] (Exanple
62) 3-furylnmethyl 4-({6-][5-

(et hyl sul fonyl)indolin-1- yI]pyr|n1d|n 4-

p%gbf} %\34?% 9:?{1&{1&51@ 33 cay baxy) af e LEXeTPh 8r ¥o£8BRAUNG s

e sanme reaction as 1n the nmethod described
WHlt eai?dm& 18 9es mer feraed: ughnyg . the
5- (ethylsulfonyl) 1-
(6- { Fy= ol i abdamlz 1pyiseaihony! gﬂnpeél gsmﬂn ya? J =9
oxy}pyrlnldlr -4-yl ) i ndoline (2 . )
Hy)odwesh | LIRef €y entec Exabpl ed31dt e deaD ﬂh68tMﬂHe s),
conpound as white foam (107 ng, yi el d: 509@. 1H NWR
“q.B500 \HE, NEOG dB3- 8 ppm(1B,58) ¢ 1K.78, (3Hx g, HzF, 9 Hz),
8.54 (IH s), 7.73 1Hs)769(1HdJ— Hz) ,
47@3 (ZLPH 5),J7=6% (2 §)766 @ﬁ (s.iltlr § = 84282¢11, Hz),
30-5.25 (1H, 4,94 09
ot 3&73 28 v4Hg. I?hr(%r%m(ms 30- § r98(é1|4 n;Z da-t. 00 T2,

1 99-1,97 ( 6 5 H, H,

) 7 3r|z§7q 1@( ég‘) ﬂ}z %5% ?M%i i II‘[]5022)1%31- fjih '
__E?a@?Le 63) 5-(ethylsul fonyl)-1- (6 {[1 (3-
met h Ut anoyl ) pi peri di n-4-yl]oxy}pyrimndin-4-yl)indo
hoe ar ompoung;No: 328) Th t
i) éf““ﬁ%d f3ci bed Tn” Exanpl e 6 was performed
p@img the 5-(ethylsul fonyl)-1-[6-

(Example 65) 1-(6-{[1-(3-methylbutanoyl)piperidin-4-
ylloxylpyrimidin-4-yl)-5-(propylsulfonyl)indoline
(exemplary compound No: 397)

The same reaction as in the method described in
Example 63 was performed using the 1-[6-(piperidin-4-
yloxy)pyrimidin-4-yl}-5-(propylsulfonyl)indoline
hydrochloride (200 mg, 0.456 mmol) produced in Reference
Example 32 to obtain the title compound as white powder
(107 mg, yield: 48%).

1H—NMR (500 MHz, DMSO-dg) & ppm: 8.55 (1H, d, J = 9
Hz), 8.55 (1H, s), 7.69 (1lH, d, J = 7 Hz), 7.68 (1lE, s),
6.24 (1H, s), 5.34-5.29 (1H, m), 4.09 (2H, t, J = 9 Hz),
4.00-3.95 (1H, m), 3.79-3.74 (1H, m), 3.37-3.26 (3H, m),
3.21-3.16 (3H, m), 2.22 (2H, d, J = 7 Hz), 2.04-1.S5> (3H,
m), 1.65-1.49 (4H, m), 0.91 (3H, t, J = 6 Hz), 0.90 (6H,

d, J = € Hz);



(pi peridin-4-yloxy)pyrimdin-4-yl]indoline (200 ng,

0.515 mmol) produced in Reference Exanple 30 and,

i nstead of butyl chloroformate, isovaleric acid

chloride (69 L, 0.57 mot) 186 ebtain the title

conmpound as white powder (-195 ng, yield: 80%.

1H NMR (500 MHz, DMBO-d6) 6 ppm 8.56 (1H, d, J =9
) H, {1HdJ:7Hz)768(1H,

M;% ; 45‘2 4@ A Y (1H m, 4.09 (2H, t, J =

@02-1_@) 4.00395(1H n, 3.79-3.74(1H, n,
37}316(6H m, 2.22 (2H, d, J =7 Hz), 2.04-1.95

(mmme ds 5 12 49- L@i‘klu&oetﬂi 104(3Hg-tr5-J = 7 Hz)

0. 91 d F’mz 273 M+ H.

[Iéﬁﬁﬁoﬁﬁlﬁmpf@nﬁﬂ)1ﬁd812n¥ﬂ#&ﬂ@@&@&hﬁﬁhn4ﬂé{6 [ 5-

(propyl sul fonyl)indolin-1-yl]pyrimdin-4-

yl }oxy)piperidine-l-carboxylate ((exenplary compoumd No:

No: 396) The sane reaction as in the nethod descri bed

4¥°) Exanpl e 61 was perfornmed using the

1-(6-{[1-(1H i m dazol -

1- yI DOTANY FIRF TR h-2S v T ok e pPeERPdi Aegcyiped. in

FRARRLe SRt St %&"”Se&%‘%g’w@ D6t A S 0 e AT a0l -
SRR f8 AP b BB GE v T g B D) -5
Q?%Op%%ﬁl% ﬁtfli%?dé. Sﬁ-é%?éO?mﬂ %-?8?% ofpbrgtiiped in
Retrencéd PRakBlde B d0=cBtHah tﬁ%.@iﬂfgicda?ouhd:a%4
Hz, 5 Hz), 3.36-3.26 (4H n), 3.19 (2H, t, J = 8 Hz),
Wh08e2p00d€2H(136 mg, yield: 91%).

IH-NMR (500 MHz, DMSO-d¢) & ppm: 8.56 (1H, d, J = 9
Hz), 8.55 (1H, s), 7.65 (1H, d, J = 7 Hz), 7.64 (1H, s),
6.25 (1H, s),

w

.33-5.29 (1H, m), 4.72 (2H, g, J = 9 Hz),
4.09 (2H, t, J = 9 Hz), 3.76 (2H, dt, J = 14 Hz, 5 Hz),
3.37-3.27 (5K, m), 2.05-2.00 (2K, m), 1.67-1.60 (2H, m),
1.16 (6K, d, J = 6 Hz);
MS (ESI) m/z: 529 [M + H].
[0245]
(Example 67) 1-(6-{[1-(3,3-dimethylbutanoyl)piperidin-4-
yl]oxy}pyrimidin—4—yl)v5—(methylsulfonyl)indolihe
(exempliary compound No: 73)

The same reaction as in the method described in
Example 3 was performed using the 5-(methylsulfonyl)-1-
[6— (piperidin-4-yloxy)pyrimidin-4-yli}indoline

hydrochloride (150 mg, 0.365 mmol) produced in Reference



n, 1.67-1.60 (2H, n), 1.59-1.51 (2H, m, 0.91 (3H, t,
J 7 Hz) ; M5 (ESI) mlz: 529 [M+ H +. [0243]
(Exanmpl e 65) 1-(6-{[1-(3-nethyl butanoyl)pi peridin-4-
yl'] oxy}pyrimdin-4-yl) -5-14prepyl sul fonyl) indoline
(exempl ary conpound No: 397) The sane reaction as in
the nmet hod described in Exanple 63 was perforned

r@%ép% %r{(j? (ﬁ{ﬁ%é% (?%r py Su 8ﬁ§p¥lhdoploroformate,
Iy ol (200 1 . S0 ) S

ﬁ/}ﬁét@l@m\ﬂﬁm\oc{d{w é@,wyi@édfoéﬁo)m@ml}my&é@@ Mslgs ) .
DVBO- d6) S ppm 8.55 (1H, d, J = .8. 55 (1H

s) , B-88r(1bl0odMuS, DﬁsblZ-)i 8;61&11(18159 1H, 64247 = 9
(1H, s), 5.34-5.29 (1H, m, 4.09 (2H, t, 9 Hz),

Hz00-8. 95 (U, s1), B.79-8lHA an Ty 3 3137 a, 26 €3R, Hz) ,
m, 3.21-3.16 (3H, m, 2.22 (2H d, J = 7 Hz),

Q. D4- 1185 $38H, 5-M4-3.25-(ILH9 114)4H4n@9 0281 ¥3H] *,9JHz),
=6 Hz), 0.90 (6H _d, J =6 é 146 - M5 _(ESI) m z:

QSQZT%AgﬂkﬂLH,U@Q44? 8?E§aﬁﬁ|é1 g)m), 3.41-3.36 (1K, m),
,2,2-trifluoroet 4-

%ié%p %‘byl%uﬁonyp)%bmé 2% =9t }LByr(lledf“ﬁ 43-15 (3H, s),

I d 5 boxyl at La d
X2 & Vo e (Bnel T Aot in hE | B B natnag T MY 200
gg ed in Exanple 61 was perforned using the

% %Fl (1H i m dazol -

(ESI) m/z: 473 [M + H]".

_%_

[0246]

(Example 68).cyclopropylmethyl 4—-({6-[5~-
(propylsulfonyl)indolin-l-yl]lpyrimidin-4-
vlloxy)piperidine-l-carboxylate (exemplary compound No:
392)

The same reaction as in the method described in
Example 44 was performed using the 1-(6-{[1-(1lH-imidazol-
l-ylcarbonyl)piperidin-4-yljoxylpyrimidin-4-yl)-5-
(propylsulfonyl)indoline (205 mg, 0.413 mmol) produced in
Reference Example 33 to obtain the title compound as
white foam (145 mg, yield: 70%).

'H-NMR (500 MHz, DMSO-dg¢) & ppm: 8.55 (1H, d, J = 9
Hz), 8.55 (1, s), 7.6S (1H, d, J = 7 Hz), 7.68 (1lH, s),
6.24 (1K, s), 5.31-5.26 (1H, m), 4.09 (2H, t, J = 9 Hz),

3.86 (2H, d, J = 7 Hz), 3.79-3.75 (2H, m), 3.30-3.18 (6H,

m), 2.01-1.98 (2H, m), 1.64-1.51 (4H, m), 1.14-1.06 (1H,



1-yl carbonyl ) pi peridi n-4-yl]oxy}pyrimdin-4-yl)-5-
(propyl sul fonyl)indoline (140 ng, 0.282 mmol) produced
in Reference Exanple 35 to obtain the title conpound
as white powder (136 ng,-yileBd- 91% . 1H NMR (500
MHz, DMSO-d6) 8 ppm 8.56 (1H, d, J =9 Hz) , 8.55
1H s) , 7.65 (1H, d J =7 Hz) , 7.64 (1H, 5s)

25 (&f' §§%mc5 3;” &LH 9“%2 é% géﬁ 33,30;2%40 25
337327(5H | 205200(2h m
?%‘75? 60 (2H, M), 1.16 (6H, d, J = 6 Hz); MBS (ESI)

Wt z(z520 fM + bba [£1024B]+ (Exanpl e 67)

1- (6 {[1-(3, 3- dlnethylbutanoyl)plperldln 4-

yb2 oxy} pyri m din-4-yl)-5-(nmethyl sul fonyl)indoline
(exenpl ary conpound No: 73) The sane reaction as in

t heampl b0o69 desgelbpdopnlmExanpl €-3 {(Wwag sper f or med usi ng
t he 5-(nethyl sul fonyl)-1-

[ 6s ¢prpry i dnhidnyl oxygipyinnildiyd] pyyliiicdot-idne

drochl oride (150 ng, 0.365 mmol) produced in

Yéf@F%hEéP&H?dlEﬁahpFéréqxaﬁételd§%@@@l@¢y compound Nc:
%2 fluoroethyl) chloroformate, tert-butylacetyl

hPoride (76 L, 0.55 nnDI) to obtaln the title

R

L i ot T 2 A Sigasor
W%llcaébgﬁgﬁégl%a(aﬁ'dlflh §1§%}§§r}%‘} l%dz?'_dgf‘)—_ﬂ %er 4153, 36
%}%nggggl%%hfoﬁy?§igggllﬁk 8q5n%79%.@%w ol ) produced
in Reference Example 35 to obtain the title compound as
white foam (7é.O mg, yield: 39%).

'H-NMR (500 MHz, DMSO-dg) & ppm: 8.56 (1lH, d, J = 9
Hz), 8.54 (1H, s), 7.65 (1H, d, § = 7 Hz), 7.64 (1lH, s),
6.24 (1E, s), 5.31-5.26 (1H, m), 4.09 (2H, t, J = 9 Hz),
3.85 (2H, d, J = 7 Hz), 3.7%9-3.75 (2H, m), 3.34-3.22 (5H,
m), 2.01-1.98 (2H, m), 1.64-1.56 (2H, m), 1.15 (6K, d, J
= 7 Hz), 1.13-1.06 (1H, m), 0.52-0.48 (2H, m), 0.28-0.25
(2H, m);

MS (ESI) m/z: 501 [M + H]".

[0248)]

(Example 70) 2-fluoroethyl 4-({o6-[5-
(ethylsulfonyl)indoliin-i~yl]pyrimidin-£4-
yl}loxy)piperidine~-i-carboxylate (exemplary compound No:

317)



(9H, s); Ms (ESI) mz: 473 [M+ H +. [0246] (Exanple
68) cycl opropyl net hyl 4-({6-][ 5-

(propyl sul fonyl)indolin-1-yl]pyrimdin-4-

yl } cxy) pi peri di ne- 1- car boxyhawoe -(exenpl ary conpound

- No: 392) The sane reaction as in the nethod descri bed
in Exanple 44 was perfor med using the

% §/I(5gg)[ebon(ay Iﬁfgpg?%l 3 -2 T okDF pUF PG Aectifes. in ‘.,
%Zéjlenceyﬂéxgﬁg?hé%ug%ggbggﬂen%t ﬁté%glmkel)lg%n‘&qﬂ 3‘
'@i%?éfﬂéfhi@3§I&§§5pgglm¥5§%d4 §QQEnd$61y¥Réﬁ%qu%{F'O 260

dé) 8 ppm 8
ol )7. @ﬁb&d&tddanReférbﬁbe Ex@&pﬁ%HaoShnd 61%%ﬂéHa of
s), 5.31-5.26 (1H, m), 4.09 (2H, J = 9 Hz),

K21 dehJoroFoHadte3. (9~ 3lﬁ5rb%H, d%ﬁﬂ%d%dﬁ%d&@* (28 pL,
M. 2. 00-1. 98 (20 . 1 64151 (4H T LiAT 06

139 mmdUB b, o0t 8in( B8He title=cpmpnd)a52whi4® (f2Hm
ﬁb% 0.28-0.25 (2H, m; Ms (ESI) mz: 501 [M+ H|+.
U9 ( ExaPpfie B9F)eycl opropyl methyl 4- ({6-[5-
(| sopro &I sul fongﬂh)l ndol i n-1-yl ] pyri m di n-4-
yI }oxi})‘s Ber@onéHz.c Mkt & P@i@érrﬁl afy (d8mpeund = 9
: sa gt | as, i t ho scrl bed
gfgﬂ B Porred rr"}fg ﬁerﬁe q %% ’
é.ﬁ? ii&,(éff'§1§348[2/ (1#, m), 4.61 (2H, dt, J = 48 Hz,
4 Hz), 4.26 (2H, dt, J = 30 Hz, 4 Hz), 4.09 (2H, t, J =9
Hz), 3.77 (2H, dt, J§ = 14 Hz, 5 Hz), 3.30-3.19 (6H, m)

2.03-1.97 (2K, m), 1, 65-1.58 (2H, m), -.10 (3H, t, < 7

Hz) ; _

MS (ESI) m/z: 479 [M + H] .

[0249]

(Example 71) 2-fluoroethyl 4-({6-[5-
(propylsulfonyl)indolin-l-yljpyrimidin-4-
vl}oxy)piperidine-li-carboxylate (exemplary compound No:
393)

The same reaction as in the method described in
Example 70 was performed using the 1-[6-(piperidin-4-
yloxy)pyrimidin-4-yll-5-(propylsulfonyl)indoline (103 mg,
0.256 mmol) produced in Reference Example 34 to obtain
the title compound as white foam (61.0 mg, yield: 48%).

'E-NMR (500 MHz, DMSO-d¢) & ppm: 8.55 (1H, d, J = 9

Hz), 8.54 (1H, s), 7.69 (1H, d, J = 7 Hz), 7.68 (1lH, s),



1-yl carbonyl ) pi peridi n-4-yl ] oxy}pyrimdin-4-yl)-5-

(i sopropyl sul fonyl)indoline (184 ng, 0.371 mmol)
produced in Reference Exanple 35 to obtain the title
conpound as white foam (¥2180ny, vyield: 39@@. " H NWVR
(500 MHz, DMVMSO-d6) 6 ppm 8. 56 (1H d, J 9 Hz),

8 54 (1H s), 7.65 (1H, d, J = , 7. 64 (1H, s)

P Gl T3 2‘5‘%;% 76°§1(§5%ztdt 7% e

431-%131%2(%EIMH ”at 2J01 3o?§z i%* 51%})6 166 1086 (2Hy - o

10:)52-9. A8 (2H, m, 9. 281@ R5: 62Hgz)m 3. b’@ GE§b) (@HZ: m
501 [M_ H+ [0248] (Exanple 70) 2-fluoroet hyI
2A-(4-6r [ (zthyhsul fpngb)1isdol(i4r; 1myl ] pyoiimi(dEn. t4- J
yl } oxy) pi peri di ne-1- car boxyl ate (exenplary conpound
WNo:; 317) 149 The same reaction as in the nethod
descri bed in nPIe 6 was perforned using the

MS (EERY) suiFongPY- [M] 6-H]

%? gerldln 4- onxy)pyr|n1d|n 4-yl]indoline (101 ng,
nmol ) produced in Reference Exanple 30 and,

Attt SR o),
10 87 1H NVR
T R ST I

2 Brflitegile %91‘4 L, %‘%&mﬁf‘éﬁ Ghioghbe, o

fE3) 4 Hz) . 4.26 (2H, dt, J = 30 Hz, . 4.09
(2H t, J =09

The same reaction as in the method described in

T

Z,

-

I
~J

Example 70 was performed using the 5-(isobutylsulfonyl)-
1-[6-(piperidin-4-yloxy)pyrimidin-4-yl]indoline (101 mg,
0.242 mmol) produced in Reference Example 36 to obtain
the title compound as white foam (113 mg, yield: 92%).
'H-NMR (500 MHz, DMSO-dg) & ppm: 8.55 (1H, d, J = 9
Hz), 8.55 (1H, s), 7.71 (1H, 4, J = 6 Hz), 7.70 (1lE, s),
6.24 (1lH, s), 5.32-5.27 (l1H, m), 4.61 (2H, dt, J = 48 Hz,
4 Hz), 4£.26 (2H, dt, J = 30 Hz, 4 Hz), 4.09 (2H, t, § = 9
Hz), 3.80-3.75 (2H, m), 3.30-3.26 (4H, m), 3.12 (2H, d, J
= 6 Hz), 2.03-1.95 (3H, m), 1.65-1.58 (2H, m), 0.97 (6H,
d, J =7 Hz);
MS (ESI) m/z: 507 [M + HI] .
[0251]
(Example 73} isopropyl 4-{({6-[5-

(isobutylsulfonyl)indolin-1-ylipyrimidin-4-



Hz), 3.77 (2H, dt, J = 14 Hz, 5 Hz), 3.30-3.19 (6H,

m, 2.03-1. 97 (2H, m, 1, 65-1.58 (2H, n) 1.10 (3H
t, J =7 Hz) M5 (ESI) mz: 479 [M+ H - [ 0249]
(Exampl e 71) 2. fl uoroethyl 450{6-[5-
(propyl sul fonyl)indolin-I-yljpyrimdin-4-

yl } oxy) pi peri di ne-1- car boxyl ate (exenplary conpound

The sane, reaction.a t he thod descri bed

I o R e S e R T b fa el NgneTe Y ConERER RS
4 §6 ( pi peri di n- 4-

?oxy)pyr|n1d|n -4-y11-5- (propyl sul fonyl)indoline (103
My, 1230l da P aduiced Bﬁéeﬁl@eﬁsd%ggek%béé A

obtain the title conmpound as white foam
E{X@hﬁle 4§Q)wa§- éIP_“) ?oﬁggadr{y(b%ﬂ D'Vsﬁ@' @g) é@o%%myl%tﬁﬁfonyl

) sS) ,
Hz) 6+ ﬂ;@@ridfb 8)yloxyib0rémiddintd-13)].inioddn 2400 mg,
(1H, n), 4.61 (2H dt, J = 48 Hz, 4 Hz), 4.26 (2H
@t24Q0 mm@D) Hzrodukkyl, id. BOfe2kHnce, ExamQe H) tc3.obtain
(2H, dt, J = 14 Hz, 5 Hz), 3.31-3.18 (6H,
pheotitbe componpd as 8BitesTopH,(1HP, M@, oV iEdd;: ©9%) .
=7 Hz) ; MB (ESI) mz: 493 [M+ H+ [0250]
(Exanﬁﬁ@M?Z)5@OfW&Bhoéﬂﬁ¥1<ﬁ& ferps= 8.54 (1H, d, J = 9

B hertdvhel Hcabboxyr ate Q&é’xyl 8 dotfidund A nyﬁths)
dhessppg, re?Ctboﬂoai ba the, MeEhhog dgscriPeddn o -

Hz), 4.09 (2H, t, J = 9 Hz), 3.74 (2H, dt, J = 14 Hz, 5
Hz), 3.30-3.20 (4H, m), 3.12 (2H, d, J = 6 Hz), 2.03-1.94
(3#, m), 1.62-1.55 (2H, m), 1.19 (6H, d, J

6 Hz),
0.97(6H, d, J = 6 Hz);
MS (ESI) m/z: 503 [M + HI]'.
[0252]
(Example 74) isopropyl 4-[(6-{5-
[(cyclopropylmethyl)sulfonyl]—indolin—l—yl}pyrimidin—4—
yljoxy)piperidine—l—carboxylate (exemplary compound No:
535)

The same reaction as in tﬁe method described in
Example 31 was performed using the 5-
[ (cyclopropylmethyl)sulfonyl]-1-[6- (piperidin-4-
yloxy)pyrimidin-4-yi]lindoline (150 mg, 0.360 mmol)
produced in Reference Example 38 to obtain the title

compound as white foam (177 mg, yield: 98%).



~Exanple 70 was perfornmed using the
5- (i sobutyl sul fonyl) -
1-[ 6-(pi peridin-4-yloxy)pyrimdin-4-yl]indoline (101
ng, 0.242 mmol) produced imReference Exanple 36 to
obtain the title conpound as white foam (113 ng,
yield: 920). 1H NWR (500 MHz, DNBC>d6 8 ppm 8.55

(11l Spotke, Sog50l3t) 8ok é% §357in ;;6
6148%% Plfog(z t,’lIéng J4 -8 6 gt Iﬁ)

6'323.9(31}265(4HS@1 §2162( J4 786 W),sgo%;itﬂ

(3H, 1.65-1.58 (2H, m, 7 (6H, Hz) ;

S (EISIJ)O My, 507 irM:+9H]iz>, 30251] 2ﬁExaﬁple 1314 Hz, 5
|sopropyl 4- ({6 [5-

Hi)soutyd-sulZenyrij nao) i h-24yB] pori(atidi my4 3.1%1(2H, d, J

yl } oxy) pi peri di ne-1-car boxyl ate (exenplary conpound
Nol Hz)79)2 The-Sape (Pactmbn asoZnlthé réthon) desciPbedt,
in Exanple 31 was §erforned usi ng the

@#(anb@t@@éul@o%@T

%g{ éflperldln 4- onxy)pyrlnldln 4-yl1indoline (100
AG“hnDI) produced in Reference Exanple 36 to

@?e%g .’1$—bfe\| (50%!PJDI , \E\)hlvlstcfdg;)a? foérlng ggsf

ﬁé:;‘!n ., J =9 Hz), 8.54 (1H s), 7.71 (1H, d, J = 7
.70 (1H s), 6.23 (1H s), 5.30-5.25 (1H, m,

e n el S )
F%%fc%%ﬁkig{%ﬂ?gpgl5%ﬁ%f§ng§a;§%@olQ%H&—@h p%r§%1&1§54—
vlloxy)piperidine-l-carboxylate (exemplary compound No:
539) |

The same reaction as in the method described in
Example 70 was performed using the 5-
[ (cyclopropylmethyl)sulfonyl]-1-[6-(piperidin-4-
yloxy)pyrimidin-4-yljindoline (150 mg, 0.360 mmol)
produced in Reference Example 38 fo cbtain the title
compound as white foam (182 mg, yield: 92%).

'H-NMR (500 MHz, DMSO-ds) & ppm: 8.56 (1H, d, J = 6

Hz), 8.55 (1H, s), 7.70 (1H, 4, J = 8 Hz), 7.€¢9 (1lH, s),

1H, m) .47-0.43 (2H, m), 0.13-

6.24 (1H, s), 5.32-5>.27 (1H, m), 4.61 (2H, dt, J = 48 Hz,

4 Hz), 4.26 (2H, dt, & = 30 Hz, ¢ Hz), 4£.10 (2H, t, J =

Hz), 3.79-3.75 (2H, m), 3.30-3.26 (4H, m), 3.17 (2K, 4, J

9

= 7 Hz}, 2.03-1.98 (2H, m), 1, 65-1.58 (2K, m), C.87-0.85

(1H, m), 0.47-0.43 (2H, m), 0.13-0.10 (2H, m);



0.97 (6H, d, J =6 Hz) ; M5 (ESI) mz: 503 [M+ Hy.
[0252] (Exanple 74) isopropyl 4-[(6-{5-
[ (cycl opropyl net hyl ) sul fonyl ]-indolin-21-yl}pyrimdin-4
- yl]oxy)pi peridi ne-1-carboxygate (exenplary conpound
No: 535) The sane reaction as in the nethod descri bed
in Exanple 31 was perforned using the 5-
r J yi.) sul yl]-1-[6-(piperidin-4-
Mé &%%ﬁr@%dﬁdg w H %gnl ne (150 ng, 0.360 nmol)
ed in Reference Exanple 38 to obtain the title

corrpound as white foam (177 ng, yield: 980). - 152

Bk ML £ 590, Mrza | DMEO €610 B0p0RY 18455 (61s-d, I = 7

Hz), 8.54 (1H, s) 7.70 (1H, dm’ g 'TI 769(1H
ﬁbcycfbﬁibéﬁlhesﬁyl §u3ﬂo§y2§ {abo1mh-1 9 18yfribidin-4-
sept, J =6 Hz), 4. t, J =9 Hz), 3.74 (2H,
vt ] oxdy Fplide Hzd irbe - ].-lzc)arBozsplStéﬁ €R2enpik ry3c24p3udd No:
(2H, m, 3.17 (2H, d, J =7 Hz) , 2.01-1.95 (2H, m ,
A4%2-1.55 (2H, m , 1.19 (6H, d, J 6 Hz), 0.87-0.85
(1H, m, 0.47-0.43 (2H, m, 0.13- 010(2H m ; M
(ESITha zsaner)fe[q\ﬂtfqu] Bs Iprym nexaedl degsyibed in

uor o

Ff%%%]r%p?i ?re?%ég‘?érﬂ??loﬁflwgi RBSI Ph- 1- yI }pyri m di n- 4
;M)agyé@%%%g&ﬁf VR S S RE i
Vcarbonyl) piperidin-4-yl]oxylpyrimidin-4-y1l)indoline
(70.0 mg, 0.696 mmol) produced in Reference Example 39 to
obtain the title compound as white foam (99.0 mg, yield:

79%) .

o

'H-NMR (500 MHz, DMSO-dg) & ppm:  8.55 (1H, d, J = 9
Hz), 8.55 (1lH, s), 7.70 (1H, d, J = 8 Hz), 7.69 (1H, s),
6.24 (1lH, s), 5.34-5.29 (1H, m), 4.72 (2H, g, J = 9 Hz),
4.10 (2H, t, J = 9 Hz), 3.76 (2H, dt, J = 14 Hz, 4 Hz),
3.30-3.26 (4H, m), 3.17 (2H, d, J = 7 Hz), 2.04-2.00 (2H,
m), 1.67-1.60 (2H, m), 0.87-0.85> (1H, m), 0.47-0.43 (2H,
m), 0.13-0.10 (2H, m);
MS (ESI) m/z: 541 [M + H] .
[0255]
(Example 77) 1~(6-{[1-(methoxyacetyl)piperidin-4-
vlloxylpyrimidin-4-yl)-5-(methylsuifonyl)indoline
(exemplary compound No: 98)

The same reaction as in the method described in

Example 6 was performecd using the 5-(methylsulfonyl)-1-



Exanpl e 70 was performed using the 5-

[ (cycl opropyl net hyl ) sul fonyl]-1-[6-(pi peridin-4-

- yloxy)p_yrimdin-4-yl]indoline (150 ng, 0.360 nmol)
produced in Reference Exanpl8438 to obtain the title
conpound as white foam (182 ng, yield: 920) 1H-NNR
(500 MHz, DMBO-d6) 8 ppm 8.56 (1H, d, =

@6-5%1(%{%15'% %%@%%y?ﬁrﬁfdw 4Y%§[1{‘Eﬂ%§ g
6?3044mggﬂkt%%3§?é© gtngFFeﬁ? nggé g%)gB ﬁ% n?ﬁstead
S o e8] R b

)34 QS 0. 40 d2thim) the 188t1eMBofiESLihdmhz: whA% el Motim
H T. [0254] (Exanple 76) 2,2,2-trifl uoroethyl

4: 0§ Gng b-yield: 79%).
[(cyclopropylnethyl)sulfonyl]-lnd0||n 1-yl}pyrimdin-4

-H-WD']Pox()B)q& peT4,din¥esd~dar boppat & . Céxampl, arsy ,caPAUNAH,
: 542) The sane reaction as in the nethod descrlbed

@n.JEia%pmé 617 was béﬂfoﬁhed7u§ﬁndlﬁhed5 J =7 Hz), 6.24
icycloprop nethvl)sulfonyl] 1- (6nL 1H—|n1dazol-l-
g %ar%bny?)%?p%r?%lhlﬁ  yFj oxﬁ}ﬁ&rﬂ Eun5vn§oﬁ5ﬁ§ 90

[P oBl - ERet Por 61 EbnBotna 23 i o oL o €55 3, 28
%he'gw?i"ig %%9530%’? &, ? 78’(5%'”" Ay

Mg)ﬁEglﬁﬁmng 4§§ (4624 €1H s), 5.34-5.29 (1H m,
FE),

[0256]

(Example 78) tert-butyl 4-({6—[5—

- (cyclopropylsulfonyl)indolin-1-yl]lpyrimidin-4-

ylioxy)piperidine-l-carboxylate (exemplary compound No:

437)

The same reaction as in the method described in
Example 56 was performed using the 5-
(cyclopropyisulfonyl)indoline (30.3 mg, 0.136 mmol)
produced in Reference Example 15 to obtain the title
compound as white powder (€3.2 mg, yield: 93%).

'H-NMR (400 MHz, CDCl3) & ppm: 8.56 (1H, d, J = 9 Hz),
8.50 (1H, s), 7.74 (1H, dd, J = 9 Hz, 2 Hz), 7.67 (1H, s),
5.98 (1K, s), 5.3% (1H, m), 4.06 (2H, t, J = 8 Hz), 3.80
(2H, m), 3.31 (2H, t, J = 8 Hz), 3.28 (2H, m), 2.45 (1H,
m), 2.00 (2H, m), 1.73 (2H, m), 1.47 (9H, s), 1.33 (2H,

m), 1.00 (2K, m):



4,10 (2H, t, J =9 Hz), 3.76 (2H, dt, J = 14 Hz, 4
Hz), 3.30-3.26 (4H, m, 3.17 (2H, d, J = 7 Hz),
2.04-2.00 (2H, m, 1.67-1.60 (2H, m, 0.87-0.85 (1H
n, 0.47-0.43 (2H, m, 0-18B58.40 (2H, M ; Ms (ESI)
mz: 541 [M+ H +. [0255] (Exanple 77)

1-(6- {[1 (nethoxyacetyl)plperldln 4-

%g] P (nethylsulfonyl)lndollne
exenp ary conpoun 8) The sane reaction as in

t hod descri bed |n Exanpl e 6 was performed using
the 5-(nethyl sul fonvl)-1 154 -

(Bcdiperigli nedrylioxyypysi pi dinsd- 11] i ndol i ne (114 ny,
0.304 mmol) produced 1 n Reference Exanple 28 and,
{hsdleasknof 1 it Fdneh) onaddi mat eyl reyhaxydcatyh

chloride (32 L, 0.34 mol) to obtain the title
conpop)nol wesr idhi e~ eaarb¢498anyg, (pkemgla¥90rompbliNNRNO :
(500 MHz, DMSO-d6) S ppm 8.55 (1H, s) , 8.55 (1H, d,
P& 9 Hz), 7.74 (1H, s), 7.73 (1H, d, J =7 Ft) 6. 24
(1H, s), 5.35-5.30 (1H m, 4.11-4.08 (4H,

3. 95-MigFane eagtian gos 31165t1(1§meﬁ§1003619@0@¢1€ds}n

3.29-3 5 04-1.96 (2H, m,
B ageek eség(é%ﬁ W%O%G%E%ig)mm ?“’34639 [M + H]( [02)56]

E%%gﬂ%%gn38isﬂ$% #;Xﬂ ! g6-5§€f] ?Vini ba Emol)
YpSaKIAR) P rﬁgfgﬁeﬁcQaEQQ?ﬁéh@t%z( %erggltgrﬁogg oyad .

1 he sane reactionh as in the net escr
tBmpound as white powder (189 mg, yield: 88%).

'H-NMR (400 MHz, CDCls) & ppm: 8.56 (1H, d, J = 9 Hz),
8.50 (1H, s), 7.73 (1H, d, J = 9 Hz), 7.67 (1lH, s), 5.98
(1H, s), 5.31 (1K, m), 4.06 (2H, t, J = 9 Hz), 3.80 (2H,
m), 3.47 (1H, m), 3.34-3.23 (4H, m), 2.11-1.95 (4H, m},
1.88 (2K, m), 1.81-1.66 (4H, m), 1.60 (2H, m), 1.48 (9H,
s);

MS (ESI) m/z: 528 [M + H] .
[0258]
(Example 80) tert-butyl 4-({6-[5-(methylsulfinyl)indolin-
l-yllpyrimidin-4-yl}loxy)piperidine-l-carboxylate
(exemplary compound No: 617)

The same reaction as in the method described in
Example 56 was performed using 5S5-methylsulZfinylindoline
(116 mg, 0.641 mmol) to obtain the title compound as

white powder (i46 mg, yield: 50%).



Exanpl e 56 was perfornmed using the 5-

(cycl opropyi sul fonyl )indoline (30.3 ng, 0.136 mmol)
produced i n Reference Exa_n‘g)laée 15 to obtain the title
conpound as white powder ( % ng, yield: 930). 1H NWR
(400 MHz, CDCI3) 6 ppm:- 8.56 (1H, d, J =9 Hz) , 8.50
(1H,-s), 7.74 (1H, dd, J = 9 Hz, 2 Hz), 7.67 (1H, s),

5. 981{NNR , (600 W31 CREL;)ME phrdb {28 (1HJ & 8IJHz)S Hz),
3.80 (2H, m, 3.31 (2H, t, J =8 Hz), 3.28 (2H, :
824485 (M, s)m) ,7 - 200 YH,s)m , 7 1373(X1DH,day , T 1547 oH, 1 Hz),
s), 1.33 (2H, rp 1.00 (2H, n%l; - 155 - I\/ISSESI; .
SmB2: Bd [N+ HZ (657 (B e 79 ) {ett2blEyt 4-7°

(E¥ robar ViR Tyl mdbl 1 2151 ¥r 19t e 45 (26,

yl Y oxy).pi peri di ne; 1-carboxyl ate (exenplary conpound
1N06?8 ‘5%@) rﬁﬁeqs'gﬁ:’e ?%g’ctsl))c;’n as in the nethod descri bed
' 56, was;per f.ored using the 5-

Mﬁgy(g%o%my 'su Vf’on[y )i nlg]crnl'i ne (102 ng, 0.406 mmol)
Rroduced in-Reference Exanple 12 to obtain the title
conmpound as white powder (189 ng, yield: 88%. 1H NWR
(FE3Q0n Mz , 8 ICDGlsp Bopm 4 8¢ b6- (dH mekhy1 5u9fHEY 1) in8o50n-
(1H, s), 7.73 (1H, d, J =9 Hz), 7.67 (1H s), 5.98
(-H, ] Y ikl Bin{ 4+ 1 M xy Ao Obef 28inté -1 dcarBokiz) 2t 8. 80
(2H m, 3.47 (1H, m, 3.34-3.23 (4H m, 2.11-1.95
(etgmodary lc@peH Mp; 4181-1.66 (4H nm), 1.60 (2H,
m, 1.48 (9H, s); Ms (ESI) mz: 528 [M+ H +,

The same reaction as in the method described in
Example 56 was performed using S-methylsulfinylindoline
(329 mg, 1.72 mmol} anc, instead of tert-butyl 4-
hydroxypiperidine—l—carboxylate, the isopropyl 4-{(6-
chloropyrimidin-4-yl)oxylpiperidine-l~carboxylate {535 mg,
1.79 mmol) produced in Reference Example 42 to obtain the
title compounc as white powder (467 mg, yield: 59%).

iH—NMR (400 MHz, CDCls3) o ppm: §.42 (1H, 4, J = 9 Hz),
8.36 (1H, s}, 7.42 (1H, s), 7.32 (1H, dd, J = ©¢ Hz, 1 Hz),

5.83 (1H, s}, 5.22 {(lE, m), 4.83 {1E, m), 3.9C (2H, T, J

9 Hz), 2.73 (2H, m), 3.24 (2E, m), 3.17 (2H, t, 3 =5
Hz), 2.6C (3K, s}, 1.91 (2H, m}, 1.64 (2H, m}, 1.16 (6K,

Hz) ;

N

¢, J =
MS (ESTI) m/z: 445 [M + HI.

[0260] |

(Example 82) tert-butyl 4-({>-methoxy-6-[5-

(methyisulfonyliljindolin-l-yl]pyrimidin-4-



[0258] (Exanple 80) tert-butyl

4- ({6-[5- (et hyl sul finyl)indolin-

1-yl ] pyrimdin-4- yI}oxy)plpe 1 dine-I-carboxyl ate
(exenpl ary conmpound No: 6173 The same reaction as in

t he nmet hod described in Exanple 56 was perforned
usi ng 5-nethyl sul =inylindoline (116 mg, 0.641 mmol)
Y10t cobt)ad ipetrhied itrid 4 e- carpauntaas  (ahketpel powdesmpddid myo :
yield: 500). 156 1H NWR (400 MHz, CDC13) 6 ppm 8.48
A48, d, J = 9 Hz), 8.43 (1H, s), 7.50 (1H, s), 7.37
(1H dd, J =9 Hz, 1 Hz), 5.89 (1H s), 5.26 (1H,

T31€988®2Hretact}0ﬂ @ HAN @Q?Bﬂet(fm@ @?SC@%@‘ 3in8

E(14H m, 2.66 (3H, s), 1.95 (2H m

xamploie gjas W{E@FW@%%M%Q rwtwlﬁplfonyé%g?lm

AT L i e e
BB T L R B BPE L B SRR St -

f d
TG 5ty ST gl PRl e (338 ReC 21298 ol )

@ngoinﬁbﬁﬁd(fﬁ7tﬁ§t bubylmflol) produced in Reference
hydr oxypi peri di ne- carboxylate the isopropyl 4-[(6-
CRamp DPYL3 Mt 6li sbdayh) Ox¥] pieeei dbAgolineaaBoyykaten( ®BIte
ng, 1.79 mol) produced in Reference Exanple 42 to
bbamai NEhengtiyieidonpblind as white powder (467 ng,
yield: 59% . 1H NWVR (400 MHz, CDC13) 8 ppm 8.42 (1H,

d, J=&- gMHz) (400 8IH3H (cm;13$)6 Pod2 B1H3 <$1H,7s31 [1H3-

dd, J =9 He, 1 Hp), 583 (IH s) . 522 (LH m
488 61}'““', Iﬁ)' 53380 (L8KH, mJ, (2H,"t, 3 = 8 Hz), 3.79
(2H, m), 3.77 {(3H, s), 3.36 (2H, m), 3.24 {2H, t, J =9

Hz), 3.03 (3H, s), 2.04 (2H, m), 1.83 (2H, m), 1.48 (SH,
S);

MS (ESI) m/z: 505 [M + H]'.

[0261]

(Example 83) isopropyl 4-({5-methoxy-6-{5-
(methylsulfonyl)indolin-i-yllpyrimidin-4-
vl}oxy)piperidine-l-carboxyliate (exemplary compound No:
262)

The same reaction as in the method described in
Example 28 was performed using the tert-butyl 4-({{5-
methoxy-6-{5- metnyWSulfony; indolin-l-yljpyrimidin-4-
ylloxy)piperidine-i-carboxyiate (369 mg, C.731 mmcl)
producec in Example 82 to obtain the title compound as

white foam (208 mg, yield: 58%).



9 Hz), 3.73 (2H, m, 3.24 (2H, m, 3.17 (2H, t, J =9
Hz) , 2.60 (3E, s) , 1.92 (2H, m , 1.64 (2H m , 1
.16 (6111, d, J =6 Hz) ;  MS (ESI) mz: 445 [M +
H'-. [02601 (Exan‘ple 82) 1¥Ft=butyl

4- ({5-nmet hoxy-6-[5- (nmethylsulfonyl) indolin-21-yl]

pyrimdi n-4 - 157 - '

yl } oxyompimperd ¢lh ngsk ; capndoxy | @tdhrl exenpt aryy cogrpounds 3 -

No: 264) The sane reaction as in the nethod descri bed

7i.A1 Bganphe 56 85 @er f or)nedd US4 NnQlE, m), 4.34 (2H, t,

5-net hyl sul fonylindoline (199 ng, 1.01 nnDI) and,

=5 @stlead of. 8ert2toutyl, 4.77 (3H, s), 3.40 (2H, m), 3.2¢

hydroxyplperldlne 1-carboxylate, the tert-butyl 4-[(6-

J

(&l orte - 5- neﬁhé%ypyﬁlﬁxh@ﬁﬁhy$box%]%Ppe2Hd|mérll 84 (2H,

' carbogxlate (347 ng, 1. 01 mo_) produced in Reference
&pke 43*%ocbbﬁéfﬁ &@H&titl e compound as grayi sh

’@xﬁ (43"1 P}ueld 85% 1H NVR (400 Mz,
%% (1 773770(3Hn),538

%%g 34 2H t, J : 8 Hz) , 3.79 (2H, m,
E%/ (3H s), 3 36 (2 3.24 (2H, t, J =9 Hz),
vt B0 , 1.48 (9H
&R e m“lwf* PE- 185510 { e © 83)
SO N A (o et oXWn s 1 Pri-1-y1 i pyrimidin-4-
nmet hyl sul' fonyl )i ndolin-1-yl]pyrimdin-4-

Wih}oexy))ypieeri ¢ me-1 - carboxyl ate (exemphlary eempeund No:
No: 262) The same reaction as in the nethod descri bed
i)

Palladium hydroxide (100 mg) was added tc & methanol

(10 mL) /ethyl acetate (10 mL) mixed solution of the ter
butyl 4-{{6-(>-{{2-(benzyloxy)ethyllsulfonyl}lindolin-i-
yi)pyrimidin-4-yiloxylpiperidine-i-carboxylate (486 mg,
0.817 mmol) produced in Reference Example 44, and the
mixture was stirred for 18.5 hours in a hydrogen
atmospnere. The reaction solution was filtered through
Celite (trade name), and the solvent was distilled off
under reduced pressure. The obtained residue was
purifiea by silica gel columr chromatography
(hexane:ethyl acetate=3:2-4:1, V/V) to obtain the title
compound as white foam (330 mg, yield: 80%;.

'H-NMR (400 MHz, CDCl;) & ppm: 8.61 (1H, d, J = 9 Hz

8.5~ {1k, s}, 7.7¢ (lK, ad, J = & Hz, 2 Hz;, 7.7C {1H,

7

rt-



Exanpl e 28 was performed using the tert-butyl 4-({5-
nmet hoxy- 6-[ 5- (et hyl sul fonyl )i ndolin-I-yl]pyrimdin-4-
yl }oxy) pi peri di ne-i -carboxyl ate (369 ng, 0.73: mmtl)
produced in Exanple 82 to obP8in the title conmpound as
white foam (209 ng, yield: 58% - 158 1H NWR (400
MHz, CDClI3) 6 ppm 8.23 (1H, s) , 7.73- 7.71 (3H, m ,
@9 n()LH3 M0 , (ZH 4 1H. 3¥-3.4334662Hm)t, 2dg5= @uHz), g
3.83 (2H, m, 3.77 (3H, s), 3.40 (2H, n) 3.24 (2H
4.6 525 9 HOG KO3 {BH 15)3 2205 2K, 1nks 1984 G2H,
m, 1.27 (6H, d, J = 6 Ft) MS (ESI) mz: 491 [M
M4 +EST)026/23: (EM&MNeT&M tert-buty  4-[(6-{5-[(2-
hydr oxyet hyl ) sul fonyl ] i ndol i n-1-yl } pyri m di n- 4-
)ﬂ%@&b]oiperid ne-1-ca_rboxyl ate (exenplary conpound
No: 373) Pall adi um hydroxide (100 ng) was added to a
(Fetammet 810y 7MYt 4cétaré>c102ml) mi xed sol ution
f the tert-
f%l{%@ﬁf@bﬁbﬁ%é%% bxyyet hyrisurle sayirifderitn- -

di | i_di ne-1 - car boxyl 4
%a)&y e R T e et )

n1xture mas stirred for 19.5 hours in a hydrogen
atnDsphere The reaction solution was filtered through

Cel i t(%)l(et @ﬁgaﬂ%)smamrt@el 9&&4?95 Waﬁpghst b'4' G4, 0bf 260

under pressure. The o talne res
Rk 1 f'xf?gs byqgbhi g8 gebecolumn ghromgtogLaphye (5 mu)

(hexane:ethvl acetate=3:2-4:1, V/V) to obtain the
dolbeioconpound asrwkbtieyfod-r.(6-336 ing,-~ yield: 80
hydroxyethyl)sulfonyli]indolin-1l-yljpyrimidin-4-
yl)oxylpiperidine-l-carboxylate (43.1 mg, 0.0835 mmol)
produced in Example 84, and the mixture was stirred at -
78°C for 1 hour and further siirred for 30 minutes with
heating to 0°C. To the reaction solution, a saturated
aqueous solution oI sodium bicarbonate was added,
followed by extractiorn with ethyl acetate three times.
The obtained organic layer was dried over anhydrous
sodium su-rfate, anc the solvent was distiiled off under
reduced pressure. The obtained residue was purified by
silica gel column caromatography (hexane:ethyl

:3, V/V) to obtzairn the title compounc as

white foam (17.0 mg, yield: 39%).

'H-NMR (400 MHz, CDCls) & por: 8.5% (1E, d, & = 8§ Hz},
8.51 (1H, d, J =1 Hz), 7.77 (lH, &, J = 9 Hz, 2 Hz),

~J
~J
[an)

(1E, s}, 5.98 (1H, s), 5.32 (lE, m), 4.8% (2H, dt, &



1H NWVR (400 MHz, CDC13) 8 ppm 8.61 (1H, d, J = 9 Hz)
, 851 H s), 76 (1H, dd, J =9 Hz, 2 Ham , 70 ,1H
s) , 5.99 (1H, s), 3:32 (1H, m, 4.07 (2H, t, J =
Hz), 3.99 - 159 (2H, n),- 3180 {2H, n), 3.36-3.23 (6H,
n, 2.85 (1H, t, J =6 Hz) , 2.00 (2H, m , 1.73 (2H,
m , 1.48 (9H, s) ; M5 (ESI) mz: 505 [M+ H +.
-[ 0263], (Exappl e 8% tesd - but yh 4- (f@z){ﬁ-ﬁ(§©4(2ﬁ, m)
n_ -
(

f'uor 0ét hyl Y sul fonyl Jindol i n-1-yl }pyri ni di
Y loxylpi Rar i d ne-d2> qay boxyhat e £ exenpl asy (¢appaund2. 00
No: 355) ([5i et hyl am no) sul fur trifluoride (DPST, 34
Bk, &)260 . TD{JE was) adtleds at9E /88 t0 a

di chl oronet hane (5 nmL) solution of the tert-butyl

ME [(BE)5fA2- 507 [M + H]'.

hydr oxvechvl ) sul fony, ,l]indolin-1-yl}pvrimdin-4-
MI©Xy] pi peri di ne-1-carboxylate (43.1 ng, 0.0855 mmol)
produced in Exanple 84, and the m xture was stirred at
(Exmg® ¥or8 @) Howiftapdt Fur fnék st Prtéd for 30 ninutes

ith heatj to OC _To.t [ L ution,
bl airon oty | DEERRY < bt QP on"o1 - SoU KR b7 Pabaiat e was

dded,. fol | owed by extraction with_ ! t .
Fhi oY 1P TiET Lo e %b?%f%@éyé?éani(éxrg grgr\kaé%%gl‘?ﬁogléld No:
Vel anhydrous - sodium su-fate, and the solvent was
distilled off under reduced pressure. The obtai ned

resi %ﬂﬂ9§i9¥g.%#ﬁgopydeskFéc L?eé.@@iuﬂﬂol‘ and
chr o?rfa% ogr‘aphy % exane: et hy gc_et ate=4:1-7: é VIV to
©obt ghan{hgntkbheneonpoung , asg . 1wt tdofloame(rk/.idmy to a
yield: 390). 1H NVR (400 MHz, CDC-13) Z~ ppm 8.59
§1dd1drofethasb MEB, mL) solution of the tert-butyl 4-[(6-
{5-[{2-hydroxyethyl)sulfonyllindolin-i-yl}pyrimidin-4-
yl)oxylpiperidine-i-carboxyliate (49.9 mg, 0.0990 mmol,
produced in Example 84, and the mixture was stirred
overnight at room temperature. From the reaction
solution, the solvent was distilled oIf under reduced

pressure. The obtained residue was purified by silica

gel column chromatography (hexane:ethyl ace

purt
o))
ct
()}
1l
Nej
}. A
|
-
w

V/V) to obtain the title compound as wnite foam (32.3 mg,
yield: 62%).

lH-NMR (40C MHz, CDCis) & pom: 8.60 (1lE, 4, J = ¢ Hz),
8.51 (1H, s), 7.74 (l1H, dé, J = 9 Hz, 2 Hz), 7.67 (lH, s),
5.99 (1H, s}, 5.32 (1E, m), 4.08 (2H, T, J = S Hz}, 3.8C

(2H, m), 2.74 (2H, t, J = 7 Hz),
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/3 (2H, m), 1.48 (9K,



8.51 (1H, d, J =1H) , 7. 77 (1

H d, J =9 Hz, 2
Hz), 7.70 (1H, s), 5.98 (1H, s), 5.32 (1H m, 4.81
(2H, dt, J - 160 4 7 Hz, 5 Hz) , 4.07 (2H, t, J =9
Hz) , 3.80 (2H m , 3.50%2H-dt, J = 22 Hz, 5 Hz),
3.35-3.23 (4H, m, 2.00 (2H, m, 1.73 (2H, m, 1.48
(9H, s) ; M5 (EST) mz: 507 [M+ H+. [02641(Exarrple

MB0RES h/but Yol (6 8- [ (2

chloroet hyl) sul fony ~]i ndoI in-1-yl}pyrimdin-4-
no2)asKy] pi peridi ne-1-carboxyl ate (exenplary conpound -
No: 364) Carbon tetrachloride (.58 L, 0.601 mmol) and
(< apdpany lsphosphineo (520 my; ( 06198 tewl jo swek fomddetndol an-
di chl oronet hane (5 nmL) solution of the tert-butyl

4116y finB-din(L2=thiydroxyeitisd Jd s f bnge Foendbd i€ _-i -yl
}pyrimdin-4- yl)oxy p| peri di ne-1-carboxyl ate (49.9

A en 10990 qaftgungridtiuce®® i n Exanpl e 84, and the

m xture was stirred aqvernight | }roomte erat ure.

F; omp*:jh@nf:@%trlaoﬁd SOt at EOEI’ \}%In)é i ¥t it e
of under reduced  pressure. e obt ai ned resi due was_- _
ST TIEd by si F‘F ch’ gg(?%% 2& ograph ©

{MEansetiyl s a0t ALETIi Je Zléj(%ivgvzazeog%a £D (Bg9 ng,

ound as oam eld: " 62%

O CDE1 PPPLL 86 Hedycd 9 r
&thwgﬁﬁ F{é@?mu§£§2§%1§? gd nJ _Qxé%@}e24kkyas7sggk ed
§dEkn s % - 2: 9006t H eBpdradbudd. (It e, rda®8idrHolutdon,
=9 Hz), 3.80 (2H, 374 (2H, J = 7 H) , 3.51

£2H Ntaquedu$iZyodium hydroxide solution and di(tert-
butyl) dicarbonate (1.1 g, 5.0 mmol) were added at 0°C,
and the mixture was stirred at room Temperature. After 3
hours, THF (100 mlL) and di(tert-butyl) dicarbonate (1.1 g,
5.0 mmol) were added thereto, and the mixture was stirred
at room temperature for 30 minutes. The reaction
solution was subjected to extraction with ethyl acetate
three times. The obtained organic layer was dried over
anhydrous sodium sulfate, and the solvent was d+sv;11ed
off under reduced pressure. The obtained residue was
purified by silica gel column chromatography
(hexane:ethyl acetate=1:1, V/V} toc obtain the title
compound.as white powder (151 mg, yield: 77%).

IH-NMR (400 MHz, CDCl3) & ppm: 8.53 (1H, 4, J = 9 Hz),
£.52 (1g, d, & = 1 Hz), 7.7¢ (1H, dd, J = 9 Hz, 2 Hz},

7.72 (1E, s), 5.97 (14, &, J =1 Hz), £5.31 (iH, m), 4.72



3.36-3.23 (4H, m, 2.00 (2H, m, 1.73 (2H, m, 1.48
(9H, S); 161 - Ms (ESI) mz: 524 [M+ H +. [0265]
(Exanmpl e 87) tert-butyl 4-({

6- [ 5- (am i nosul fonyl )i ndal irR2 ~

1-yl ] pyri mdin-4-yl }oxy)pi peridi ne-I|-carboxyl ate
(exenpl ary conpound No: 562) F concentrated sulfuric
(agi, ds(5 ml)ossolout,i @n of =t e Htert3baw yl2e, m), 3.33-3.24
4-[(6-{5-[(di benzyl am no) sul fonyl ]i ndo-in-i -

(¢H), pymi, m2diod 462H,) aXy] di.per i (Rine-th) cat bokyl e 269

mg, 0.410 nmmol) produced in Reference Exanple 45 was
MSt i (ESed moAar M ght [Matt fdom tenperature. To the
reaction solution, a 2 N aqueous sodi um hydroxi de
[$@19%t)i on and di (tert- butyl) dicarbonate (1.1 g, 5.0
mol ) were added at OC, nd the mxture was stirred
G FEIR t%ﬁrfpe%%&&ﬁ%?ywﬁt‘ef(%‘{ ours, THE (100 ni) and
di (tert-hutyl) dicarbonate (1,1 .0 nmol ). were
ARG o g1 SO T s b 04 f Y B

i-e yre for 30 m . rgg'vo\J:'n .
S T S et D R Sy FREhRPRr " i 8580
cddes. The obtained organic |ayer was dried over
anhydrous sodi um sul fate, and the sol vent was

di stiddred nOof fr ARSI RAUCED: Pressr 23T her obt aidagho1)
residue was purifi‘ed by silica gel colum

e b ographyn {bexane: exthy) /acetat ezl ml) Mi¥pdto
obtain the title conpound as white powder (151 ng,

yo ehidt o7 784 . N 1 GINRe { 4001 vtz L 1GBEL3pub fpppr18e531LCHNG,
d J=9H), 8. 51 (1H d, S=1Hz) , 7 .78 (1r,
Ud5 35 mm@l Hzang the' isoprgoy2 (tH ($-chisrogyyipifin;-4-
d, J =1Hz) r 5.31 (iH i m 4.72
yl)oxylpiperidine-l-carboxylate (792.6 mg, C.266 mmol)

produced in Reference Example 42, and the mixture was
stirred at 80°C for 15 hours. To the reaction soliution,
a saturated agqueous solution of sodium bicarbonate was
added, followed by extraction with ethyl acetate three
times. The obtained organic layer was dried over
anhydrous sodium suliate, and the solvent was distilled
off under reduced pressure. The obtained residue was
purified by silica gel column chromatography
(hexane:ethyl acetate=4:1-1:1, V/V) to obtain the <Title
compound as pale yellow powder (77.2 mg, yield: 29%).
lH-NMR (400 MHz, CDCls) & ppm: €.55 (iH, &, J = 9 EHz),
5

8.50 (1H, s), 7.6

[€Y]

(1¥, dd, J = 9@ Hz, 2 Hz), 7.

(@2l
Ne]
)
-
I
k
N
N
(@2l
W
(@8]

(1#, m), 4.94 (IE, m), £.05 (2H, T, J



~1 t 162 (2H, s) , 4.05 (2H, t, J =8 Hz) , 3.80

(2H, m , 3.33-3.24 (4H m , 2.00 (2H m , 1.73

(2H, m , 1.48 (9H, s) ; M %EST) mz: 476 [M + H 1.

[ 0266] (Exanple 88) isopropyf34=[(6-{5-

[ (di net hyl am no) sul fonyl ] i ndolin-1-yl}pyrim din-4-

yl ) ) oxy] pi peri di ne-1-carboxyl ate (exenpl ary conpound

N 1604)3 Concent rated hyslsoghberignacing, (23%cL,62, 66),

nmmol) was added to an acetone' (8 nmL)/water (2 m)

mixed(2solmti an of NI diet by2endelii ne; 5assl Eonam; de

(120 ng, 0.531 mmol) and the isopropyl

MB[(EEIﬁHmWDpy49m1Hﬁn*4H]yI ) oxy]
eridine-1-carboxylate (7 9. 6 ng, 0. 2 66 nmol)

@? Zilced i n Reference Exanple 42, and the mxture was

stirred at 8C for 15 hours. To the reacti on sol ution,

AR At 2 atRRtRPBb| Gt { bR~ 6P -4 BB DATBI EaPEdhANEokas 1~

g?ded foIIOMfd by extraction w th ethg getate t hree

alne Pre

%%%“lﬁ+ﬁ9 F Ot GERT EL A er ThasT agGer exemplary
égiggw gﬁwsulfate and the sol vent was
under reduced pressure. The obtai ned

res|qH§=@@§n %%]f3%k%% AlﬁﬁegﬁL%ﬁ8%%%QicL b°%yb§

chronatograp exane: et acet

- EQaPbt Al @et»hs thite Igsapegmﬁas Rak e yebbow pa
(f?gg oy el 5005 A HE RV 480 Whe? cmgu gdppm

£h55rédyt Biddn=49vHrdxy]18ib6r ﬁan@SlrugrﬁnglamedQQQb mg,

9 Hz, 2 Hz), 7.57 (1H s), 597 (1 H, s) ., 5
BSB@Olmhbl nproddced 94n ( RElf elrenge 4Ex@ﬁp@c2H2 éhdJ ihstcad
163

of N,N-dimethvlindoline-5-sulfonamide, indoline-5-
sulfonamide (106 mg, 0.533 mmol) to obtain the title
compound as white powder (17.0 mg, yield: 7%).
'H-NMR (400 MHz, CDCijz) & ppm: 8.53 (1H, d, J = 9 Hz),
8.50 (1B, s}, 7.78 (iH, dd, J = 9 Hz, 2 Hz)

5.97 (1lH, s),

w

.33 (1H, m), £.94 (1H, m), 4.72 (2H, s),
4.05 (2K, =, & = 9 Hz), 3.83 (2H, m), 3.33 (2E, m), 3.30
(2€, £, J =S Hz;, 2.01 (2H, m),

.74 (2H, m), 1.25 (6H,

[0268]
(Example 90) isopropyl 4-I[ (6-{Et-
[ (methylamino)sulfonyllindo.in-i-yllpyrimidin-4-

vl)oxylpiperidine-l-carboxylate (exemplary compound No:

583}



9 Hz), 3.83 (2H, m, 3.38-3.26 (4H m, 2.70 (6H, s),
2.010 (2H, m , 1.74 (2H, m , 1.26 (6H, d, J = 6 Hz)
MS (ESI) mi z: 490 [M+ H +. [0267] (Exanple 89)

i sopropyl 4-({6-[5-(am nosWldonyl)indolin-1-

yl ] pyrimdir_-4-v-}oxy)pi peri.di ne-1-carboxyl ate
(exenplary conpound No: 560) The sane reaction as in

the ﬁHLhQnge?&ébbFQni as %ameen%%hw Rerdonged ;.

usi ng the | sopropy
E&&w&pw Riadi %ehwﬁnw]ﬁm I ehder sosappexyLat ecf 239
my, 0.800 rmmmol) produced in Reference Exanple 42 and,
cmu&he@@rl@haNrNﬂmwnﬂdn@|dﬁb&+i&nﬁbsyL&@ﬁaak95ate (214 mg,
i ndol i ne-5- sul fonam de (106 ny, 0.533 Mol ) to obtain
Ot.We 4t intrdod. ) eomypoursd ash e fer povnelebx4iF 10 AB, aydel dnstead
7% . 1H NWR (400 MHz, CDCl13) 8 ppm 8.53 (1H, d, J =9
CHt»Ih%ﬁﬂm@4@m%iqgolrn6%5(§ml'Qnﬁmgd s ONHpetRyHERdo Ll yne -
. 7 2 (1H, s) (1H _s), 5.33 (1H m), 4.94 (1H,
ﬁnsulior@ﬁ(lm s,l)Ol r@9050(4z?6 rﬂmO%l —u@ pByaly, gBe(BECle
, 3.33 (2H, ln %I g% 2.01 (2H,
CrﬁmEOH“d?st(m DOV& by ¥ IHGIJY“: Hz)g ;M (EST)
2 E%% ?%R QAOO MHZ, 50268]6 ppanpgquo) SOBrOQyL 8 Hz),
h*}anhno)suL{o Mk ] i adosi p-} - ME}D yr%q1dhp 45\ = 98
‘oxV] gi per’i di ne- I-carboxyFate (exenplary conpound
2 8% 37 164y, FQP sanmg,reagtign ag kn the, n§thod 06
descrlbed in Exanp 88 was per for nmed u3|ng f he
isopropyt 4-d ({6, 3.83 (2H, m), 3.38-3.28 (4H, m), 2.66

0\0

(34, d, J = 5 Hz), 2.03 (2H, m), 1.76 (2H, m), 1.24 (6H,
&, o =7 Hz); |

MS (ESI) m/z: 476 [M + H]".

[0269]

(Example 91) tert-butyl 4-({Z2-methyl-€-[5-

(methyisulfonyl)indolin-l-yilpyrimidin-4-
yl}loxy)piperidine-i-carboxylate (exemplary compound No:
193)

The same reaction as in the method described in
Examplie I was performed using the 1-(6-chloro-2-
methylpyrimidin-4-yi)-5-(methylsulfonyl)indoline (67.3 mg,
0.2C3 mmol) produced in Reference Example 26 to obtain
the title compound as white powder (49.1 mg, yielc: 72%

'"E-NMR (400 MHz, CDCls} & ppm: 8.60 (1H, d, J = 9 Hz),
7.7¢ {(l1H, d¢, J = @ Hz, 2 Hz), 7.70 (1lH, s}, >.79% {(1H, s;,

5.34 (1H, m), 4.04 (2H, t



chl oropyri m di n-4-vi)oxy] pi pe-idi ne-1-1-carboxyl ate
(214 nmg, O0.714 mol) produced in Reference. Exanple
42 and, instead of

N, N- di ner hyl i ndol i ne- 5- sal fidifarii de, N-met hyl i ndol i ne-
5-sul fonam de (101 ng, 0.476 nmmol) to obtain the title
conpound as white powder (20.0 ng, yield: 9% . 'H NWR
3(400 (Miz, mnCPCE3D 38 (Epm 8., 5% .(dd, (s, J5) 8 Heds (B plm),
(1H, s), '/.73 (1H, d, J =8 Hz) , x'.64 (1H s) , 98
1CZB, (8h, my371(xd, WY, 4)94 (1H m, 4.37 (1H m,
4.06 (2H, t, J =8 Hz), 3.83 (2H, m, 3.38-3.28 (4H,
MB) (E3IG6m/E3HA8®, [} = 5ilHz), 2.03 (2H, m), 1.76 (2H,
n, 1.24 (6H, d, = Hz) ; M5 (ESI) mlz: 476 [M + H°
[P6269] (Exanple 91) tert- butyl 4- ({2- nethyl 6-[ 5-

nmet h Isulfonyl Yindolin-I-yl] %D|n1d|n- -

(FrREBRY Pprper itdi fe-1 Licar bax/i e §° L exeApl aPyPebhpouing™
193) Th t i bed
s oxzi’a)aml@? e ngﬁcoi ?@%ﬂaﬁyﬁau?ﬁanx- PoSaRTERs. o
t hyl, di t hyl | f )i ndol
(s Blidort y[f% e T Rof o1 onta Exarnl ¢
26 tengbg%a FHestisis e qomRauncy ac, i 2. pouder (-4

1H NVR
E@%ﬁb¢& %& &H@ b r fbrméﬁkﬂ§ln 7n185@1HeLﬁdmderoﬁthr1—
HZ) . 7.70 (1H s'). 5.79 (1H, s). '5.34 (1H

4&Q% @@ﬂLdJHAM*vfbiﬂ)mv3yﬁfd£ﬁkm 13 1303A1i65(83°2§g,
(4H m, 3.03 (3H, m, 2.56 (3H, s), 1.98 (2H, m,
AlZTQHQEH,IgrdddﬁEQth By LB ESI| Exafupze 289tpMoktHLIN, the
title compound as white powder (961 mg, yield: 93%).

5-NMR (400 MHz, CDCl3) & ppm: 8.57 (lE, 4, & = 9 Ez)
8.50 (18, s), 7.76 (l1H, d, J = 9 Hz), 7.70 (1H, s), 5.98
(1H, s), 5.38 (1H, m), 4.06 (2H, t, J = 9 Hz), 4.04 (1H,
m), 3.76 (1K, m), 3.43 (2H, m), 3.3C {(2H, t, J = 9 Hz),
3.04 (3H, s), 2.25 (2H, 4, & = 7 Hz), 2.13 {(1H, m), 2.05
(2B, m), 1.76 (2H, m), .99 (oH, d, J = 7 Hz);
MS (ESI) m/z: 459 [M - H®
[0271]
(Example 93) 4-fiuorophenyl 4-({6-[5-
(methylsulficnyl)inaolin-l-yl]lpyrimidin-4-
ylloxy)piperidine-l-carboxylate (exemplary compound No:
47)

The same reaction as in the method described in

Example 6 was performed using the 5-(metnylsulfonyi)-1-

[6- (piperidin-4-yloxy)pyrimidin-4-yllindoline (133 mg,



[0270] (Exanple 92) 1-(6-{

[ 1- ( 3- et hyl but anoyl ) pi peri di n- 4-
ylJoxy}pyrimdin_-4-yl)-5- (nethylsulfonyl)lndollne
(exenpl ary conpound No: 69) 16the sane reaction as in

t he nmet hod described in Exanple 63 was perforned

usi ng the 5-(nethyisulfonvl)-1-
o[ 856piReAl ) dighoArHe@X P W 8 1tk = - B d it -4 eaf 8431 ngtead
2.25 mmol ) produced in Reference Exanple 28 to obtain
ofh®uthiit | lecomround tas W ruposwlesn O6dh gy oo ehdte (55
93% 1H NWR (400 MHz, CDO13) 6 ppm 8.57 (1H, d, j =9
nHz) 0. 438 DOIIHt s obtaA7G{dH idle Jocam@ord as 7wh¥0e
(1H, s) , 5.98 (1H s), 5.38 (1H m, 4.06 (2H, t, J
pewglerz ) (1) g ( DHeldy & %6 (1HmM 3.43 (.2H M, 3. 30
(2H t, J =9 Hz), 3.04 (3H s), 2.25 (2H d, J =

Hz) HQNMIS 61910 Mz, 2CBELs) 28, PP a 57% Elzfﬁ-} M Jo=9§ Hz)

(ES. ) mz;, 9 [ 02 71;

8(%:1*&1% 9335 4HZ'?uor phetvi v 4= ({’6 J£V|rre?hy%§m Sonyl’y 12°

ol I]p m .
Qﬁ‘ §¥%|per|d?§% Ig%drboxVIate ( xehﬁ?afy4c%%poaﬁd r Y
A7) dThessanp, 1 eact 1,pn as bR hesmesfodndesarbbed oy,
|n r%(anp e 6 was perforned using f

2~ (fet nyl gl fonyoe) t3m, [Sy (PRPEO (2H, m), 1.88 (2H, m);
i'di n- 4- onxyﬁpyr|n1d|n 4-yl]indoline (133 ngy, 166
ME 386 ok ) z preduced + nHRef erence Exanpl e 28 and,

instead of butyl chloroformate, 4-fluorophenvl
dmwoformate (55 L, 0.430 nmol) to obtain the title
compound as white powder (150 ng, yield: 82%.
(Example 94) 4-methoxyphenyl 4-({6-[5-
(methylsulfonyX)indolin-1-yi]pyrimidin-4-
yl}oxy}piperidine—l—carboxylate (exemplary compound No:
48)

The same reaction as in the method described in
Example © was performed using the 5-(methylsurionyl)-i-

[6- (piperidin-4-yloxy)pyrimidin-4-yi]lindoline (135 mg,

0.361 mmol) produced in Reference Example 28 and, instead

Ut

of pbutyl chloroformate, 4-methoxyphenyl chioroformate (€
nL, 0.437 mmol) to obtain the title compound as white
powder (166 mg, ylelc: 88%).

'H-NMR (500 MHz, CDCl3) & ppm: 8.568 (1H, &, J = ¢ Hz),

8.52 (1K, sy, 7.79 (1H, d, J§ = S Hz), 7.73 (1H, s}, 7.03



1H NVR (400 MHz, CDC13) S ppm 8.59 (1H, d, J = 9 Hz)

, 852 (1H s) , 7. 79 (H d, J =9 H), 7. 73

(1H, s), 7.12- 7 . 01 (4H n) , 6.01 (1H, s) ,

5.41 (1H, m) , 4.08 (2H, 1,187 = 9 Hz), 4.03-3.84 (2H,

m, 3.64-3.43 (2H, m, 3. 32 (2H t, J =9 Hz), 3.04

(3H, s) , 2.10 (2H, m 1.88 (2H, m ; M5 (ESI) m z:

Dl [Mur Hyt 102372 «{ Exaapl @) 943 . 42 nephoxryphenyb yz),

4- ({6-[5- (nethylsulfonvl)lndolln-l-yl]pyrlnldln 4-

yJGoxy3mwpi per,i di.res | ¢ziay hoxyl at ec (exenpphafy conpound

No: 48) The sane reaction as in the nethod descri bed
(@t ez 6 Y&ts perforihed using the

5- (et hvi suLfonyl)-1- [ 6- (piperidin- 4-vloxy)

P2T3M din-4-yl ] indoline (135 ng, 0.361 mmol)

roduced in Reference Exanple 28 and, instead of
@mb¥ﬁﬂ%ﬁkﬁ&wﬂnﬁ%ﬂgﬁhh%tﬁok?éhéﬁyl chl orof ormate (65
0. 437 mol) to obtain the title conmpound as white

%%ﬂ&l?ﬂje%@%l &D%?Hlpséwll@#kwwoé MHz, CDC13) 6
8. 58
pﬁﬁjx% Dloﬁ(vbdjr—ﬁﬁ f_ia %o%%rlnrd DX%‘(? géry( Eﬁm’@&unﬁi No:
{F)  6.88 (2H, d, J =9 H) , 6.01 (1H, s) , 5. 4=
?]1 M), 4.08 (2H t, J = 9 Hz). 4. 03-3.85 (2H .

167 3,8 %a(n?ﬂ",rée)otfbrﬁ%§ A3 &@h mmmoc?’ §Zs(~§l:b '-m'ﬁ =
9 Hz), 3.04 (3H s), 2.09 (2H m,

tEShd187 2! w§25péﬁ¢6rﬁ%é LEng3thc(§XQﬂELEVQ§hWtonvlr~i—
N, N-di met hyl - 4- ({6-[ 5- (nethylsulfonyl)
[pdobipediyihpyriyDbdiyNpd~imidin-4-y2lindoline (63. 3 mg,
0.169 mmol) produced in Reference Example 28 and, instead
of butyl chlorcformate, dimethylcarbamyl chloride (1% ui,
0.206 mmol) to obtain the title compound as white powder
(66.1 mg, yield: 88%).

'E-NMR (400 MHz, CDCl3) & ppm: 8.58 (1H, d, J = § Hz),

.51 (1H4, s), 7.78 (1K, d¢, J = 9 Hz, 2 Hz), 7.72 (lH, m)

(Example 96) 5-{methylsulfonyl)-1-(6-{[1-(3~-
phenylipropanovl)piperidin-4-yl]oxyipyrimidin-4-
v1l)indoline (exemplary compound No: 93)

The same reaction as in the method described in

Example 48 was performed using the 5-(methylsulfonyl:-1-



yl } oxy) pi peri di ne-1-car boxam de (exenplary conpound
No: 114) The sane reaction as in the nethod descri bed

in Exanple 6 was performed usinc the

(met hyl sul fonyl ) -1- - 168 -

[ 6- (pi peridin-4-vloxy)pvrimndin-4-vl i ndol i ne (63.3
nmg, 0.169 mmol) produced in Reference Exanpl e 28 and,
n d byt .yl vefiar e, Cca{ba

BN A G R o e Al S S G

0CONBOLIRG 1 S pwhidie cROWEE Re FEBRNE T x @:%8%@0 wnsteao
1H NVR (400 N*E, CDC- 13) 8 PPM 8.58 (1H, d, =

olfizryc18pbdplylHces).c Bci8 (BHpﬂﬁhyﬁbrﬂéidﬁhc:%Aiﬁ /90 mg,
7.72 (1H, m, 5.98 (1H 's), 5.32 (1H m . 4.06 (2H,

0t. 602 mm@lhz'tp, oBLBE N (t2M, =mt,1<3.Rp(RHd jas whiHzE) ,powder
3.13 (2H, m, 3.04 (3H s), 2.85 (6H s), 2.05 (2H

(AP0 mgmyezsllﬁ M) MB (ESI) m z: 446 [M_ H +.

[0274] (Exa e 96) 5-(nmethyl sul fonyl)-1-(6- {[1 (3-
pheﬁwwpopb‘%/ll‘ﬂfp@pﬁlp@lﬁ fﬁ-@Ip}TUX)B} Byt i Wi rd4-J = 9 Hz),

yl | | d . 93) Th
A R A B el M b P ;T;{age (Mas )+
f d th thyl |f
’pg’r(grggn g's_ll n%i ylgdf?y—§ S;‘erﬂlj?/n |un Z 4 HWdCW met (g 2H
+mg,; 0 3;16f>mﬂ%| Jaghraduced in Ref eﬁrlcefpcg“ p(heny‘i and

i'nst ea cycloprop 'yl'adet’i'c ac pr bpl ofi'c

zacid (90 py, 0602 mol) to-okfgin the {jt]g. conpound,
as mﬁlte powder (150 'ny, y|eId q5496 fiéNﬁ%_(fgg =99

Mz, tCDG13) 8 rppm 8. 6577 ( lel-,l, tcl, =P iz), 2849 (dH (op,
s), 7.77 (' _H dd, J = 9 Hz, FE) 7. 70 (1H s),

m), 1.81-1.6> (2H, m);

MS (ESI) m/z: 507 [M + Hj'.

[0275]

(Exampie 97) 1-{ob-{{_-[3-(4=-
methoxypnenyl)propanoyl]piperidin-4-ylloxy)pyrimidin-4-
yll-3-(methylsulfonyl)indoline (exemplary compound No:
9%)

The same reaction as in the method described in
Exampie 48 was periormed using the - (methylsulfonyl)-1-
[6-(piperidin-4-yloxy)pyrimidin-4-yl]lindoline (148 mg,
G.396 mmol) produced in Reference Example 28 and, instead
of cyclopropylacetic acid, 3-(4-methoxyphenyl)propionic
acid (107 mg, 0.594 mmol) to obtain the title compound as
white powaer (178 mg, yield: 84%).

'E-NMR (40C MHz, CDCl3) & ppm: 8.57 (1H, d, < = S Hz),

8.50 (1iH, s), 7.78 (1H, dd, J = S Hz, 2 Hz}, 7.72 (1lH, s},



7.34-7.18 (5H, m, 5.97 (1H, s), 5.34 (1H m, 4.05
(2H, t, j =9 Hz), 3.98 (1H, m, 3.66 (1H m, 3.49
(1H, m, 3.33 (1f-_, m:., 3.29 2, - , =9 HZ, 3.
04 (3Hs 2.99 (2H, t, F=E&H), 2.67 (2H, t, J =7
Hz), 2.03-1.87 (2H m, 1.81-1.61 (2H, m ; M (ESI)
mz: 507 [M+ H+ [0275] (Exanple 97 4-

/”et5hq>§¥ph%f1ylg)pf@ww lpigper i giyn-4- yh} oxgmyyl ”kdb@ 4
(nethvlsulfonvl)lndollne (exenp ary conpound
sNo 5.95) (hhe sx@rre gegctinn as, in the nethod desetisbed,)
in Exarrple 48 was performed usi ng the
Horetdy| syl fonysd -trH, m), 3.47 (1H, m), 3.38-3.26
[ 6- (pi peridin-4-yloxy)pyrimdin-4-yl ] i ndol i ne (148 ny,
r0).,3%6. Mol 3 produced 3 n(Ref et ence=ERafpl ¢ 28candz2H, t,
instead of cvcl opropyl acetic acid,
 4- iist)hoxd/ghenyl § or opiomilec, acBd-1167 rghH, 0m594 mmol )
to obtaln the title compound as white powder (178 ngy,
MG elEBIi84ugz: 138 NMM {400 -MHz, CDC-3) 8 ppm 8.57 (1H,
d, J 9 Hz,,, 8.50 (1H, s), 7.78 (1H, dd, J 9 Hz,
F3581 7 72 (1H, s) 169 7.15 (2H, d, J = 9 Hz) ,

84 , 98 (1H, , 5.35 (1H, ,
& ( 93?\ 1]‘ @'“4@60 (1H n)s) 3.79 ((SH, s;n,

%@ﬁrés’*@ay“%gp%%% %1—“ Dy r’é&ﬁﬁ &8 ey Py ey
¥%? Q4§%ﬂﬁﬁw{g£3f8%w%%b %6% ?éxgﬁgem%hamv N@mgggndlxm
daf6-({1-[3-(4-

The same reac:=ion as ir. the method described in

Example 48 was performed using the 5-

(methyisulfonvyl) -

[6- (piperidin-4-yloxy)pyrimidin-4-ylilindoline (179 mg,

0.479 mmol) producec in Reference Example 28 and,

of cyclopropylacetic acid, 3-

1H,

(3K,

J

1-

inscead

(4-fluorophenyl)propionic
acid (122 mg, 0.720 mmol) to obtain the title compound as
white powder {183 mg, yield: 73%)

'H-NMR (400 MHz, CDCl3) & ppm: 8.57 (lH, d, J = 9 Hz)
8.4% (1H, s), 7.78 (1K, da¢, J = © Hz, 2 Hz), 7.71 (1lE, s),
7.19 {2H, m;, €.98 (2K, m;, 5.98 (1lH, s), 5.3¢ (lk, m},
4.06 (2H, t, J = 9 Hz), 4.00 (1H, m), 3.66 (1H, m), 3.48
(14, m), 3.39-3.26 (3K, m), 3.04 (3H, s}, 2.9%96 (2K, t©, J
= 7 Hz), 2.04 (28, t, & =7 Hz), 2.04-2.8> (2E, m), 1.81-
1.62 (2E, m);

MS (ESI) m/z: 525 [M + Hj



fl uor ophenyl ) propanoyl ] pi peri d-n-4-yl } oxy) pyri m di n- 4-

yl] -5- (nmethylsulfonyl) indoline (exenplary conpound

No: 94) The sane reaction as in the nethod descri bed

in Exanple 48 was performed/sing the

5- (et hyl sul fonvl)-1-

[6-(piperidin-4-yloxy)pyrimdir_-4-yl]indoline (179 '

(Poanf: A6 ol ()6qudmﬁdc;i{nlgg&@wmﬁ@ogéﬁaph hep28eandin-

|nstéad of’ cyclopropy acetic acid

B4} o5 ophenylD-pr-opi pni ¢ (naeh¢1 64220A71 ) 01829 : aEDl )

to obtaln the title conpound as white pomder (183 nm,

0d:e3rh 1 480) cordddbuMR NAOO7 Mz, CDC13) 6 pprr:: 8.57

(1K, d, J =9 Hz) , 8.49 (1H, s), 7.78 (1H, dd, J =9

Hz, Zhdz)sarmé tkactHors)as im 19h¢ 2hbtimgd , ddsOBLpRH, im)

, 5.98 (1H, s) , 5.36 (1H mM , 4. 06 (2H, t , J =9

EAmple 4O { e rformaa 66S(hH, thp >- 3mﬁ8hV@§Hlf@Pyl>—1—

3.39-3.26 (3H, m, 3.04 (3H, s), 96 2112, t,
mzp%mlém—%qum Py impdga- ésy(liHndﬁ*)—lnf 81?121H@2

O(E?;%rrg%’% D5 S5tk {E [in (B2Eoir o5 FoByPBrbpaRGy P firpdnstead

S BRI T y‘f}ds CreviyPRarPERyT PPAdETThé =
(egerplary eompeund BO: offk; ﬁh%h%agﬁ»ﬁ%a%h o) 'ans white
e nmet hod” described in was perforned
ST §r t B2 5o (HBY hyisuaf onyk)- -
[6 (pi peridin-24-yloxy)pyrimdin-4-yl]indo line (112
Ny, 13229 el Mupr oduyeed i i Reher ence Exanple 28 -andHz),
i nstead of cyclopropylacetlc aci d,
8-syclopropyl propbonig, acicd I 20% my, L 8% ;nmol)72 o(1iH, s),
obtain the title conpound as white
5.99 (14, s}, 5.38 {(1lH, m), 4£.07 (2H, T, J = ¢ Hz), 4.03
(lE, m), 3.77 (1, m), 3.50-3.38 (2H, m), 3.31 (2h, t, J

i 4

e}
o8

Hz), 3.04 (3H, s), 2.48 (2H, t, J = 8 Hz), 2.12-1.96
(2H, m), 1.85-1.68 (2H, m)}), 1.560 {(2H, m), 0.74 (1lH, m),
.45 (2E, m), 0.08 (2H, m);

MS (ESI} m/z: 471 [M + H]®

[(G278]

(Example 100; 5-(methylsulfonyl}-I-(6-{{1l-(4,4,4~
trifluorobutanoyl)piperidin-4-yl]oxylpyrimidin-4-
yl)indoline (exemplary compound No: 82)

The same reaction as in the method described in
Example 48 was performéd using the 5-(methylsulfonyl}-1-
[6- (piperidin-4-yloxy)pyrimidin-4-yllindoline (220 mg,
0.588 mmol) produced in Reference Example 28 and, instead

ey

of cyclopropylacetic acid, 4,4,4-trifluorcbutancic acid



powder (62 9 ng, yield: 44% . 'H NNR (400 MHz, CDC13)
6 ppm 8.58 (1H, d, J =9 Hz), 8.51 (IE s), . .79
(1H, ad, |J =9 Hz, 2 Hzi, 7.72 (IH, s) , 5.99 (IE
s';, 5.38 (1H, m, 4.07 (2H71,-J = 9 Hz) , 4.03 (1H
n), 3 77 (1H m, 3.50-3.38 (2H, n) 3 31 (2H t, J =

3.04 (3H, s) , 2.48 (2H, t,
9 H
0% bR el nafta% i ”ﬁw cér@safég%‘%s%
" Ll o l e 100) 5-
W?q éozéju[fo:%fl}ﬂ] _gl,_[ygz{ Shaian 4-)
tri iﬂlgm@buw@%)zp peEh di ns4ppfl%loe<y$@yrnm din-4-= 9 mz),
yl)indo i ne (exenplary conpound The sane

gr.eactilen as,im.the nEmhaﬂddeSC£|beH4;n4 Exapplie738 (nds s),
per f or ned using the 5-(nethyl sul fonyl)-1-

J.89 pilper isdi,n-54-40 okyi pym) m 4i @7 4{YH] i hdoli ne( 220, ng, 98
0.588 mml ) produced in Reference Exanple 28 and,

(Iist ead  of cyClfopriopy| ace? - ¢1Becid) , 3-43 (1H, m), 3. 32

4,4, 4-trifluorobutanoic acid 171 0. 754 mol
231 obtait T e B3t e3 cOfpbifd ab/ %hﬁtezngﬁdéﬂH(l@S 13'

yield: 46% . LHNWR (400 CDC13) 8 ppm 8.58 (1H
¢ Q%@)r : ‘*5721)\#'2 ‘s), 7.79(1H,

) , , 7..+7 3 (1H s), 5.99 (1H s),
@4@]?1 mﬂz, 407?1\(42H Bl :(9 Hz)S), 3. 98 ElH, ﬁ))

50,739(1H  3.52 (1H, ™), 3.43 (1H n), 3.32 (2H
TE 9 HZ), 3.04 (3H s), 2.65-2.46 (4H, n), 2.13-

i r &3y 2k (Ms- ESI) mz: 499 [M
gllL%? éw[%o'z?@;% N- B8 rdByl 20 (b~ (ME (ESI) mz [

(methylsulfonyl)indolin-l-ylipyrimidin-4-
yvlloxy)piperidine-l-carboxamide (exemplary compounc No:
106)
Isopropyl isocyanate (31 pL, C.315 mmol} was added

to a dichloromethane (5 mL) solution of the 5-
(methylsulfonyl)-2-[6 —(piperidin—4—yloxy)pyrimidin—4—
vyl]indoline (78.1 mg, 0.20¢ mmol) produced in Reference
Example 28, and the mixture was stirred at room
temperature for 30 minutes. To the reaction solution,
water was added, followed by extraction with ethyl
acetate three times. The obtained organic layer. was
dried over anhvdrous sodium sulZate, and the solvent was
distilled off under reduced pressure. The obtained
residue was purified by silica gel column chromatography
(ethyl acetate} tc obtain the title compouna as white

.3 mg, vield: 91

o\0



(Exanmpl e 101) N-isopropyl-4-({6-]5-

(met hy~sul fonyl )indolin-I-yi]pyrimdin-4-

yl }oxy) pi peri di ne-1-carboxam de (exenplary conpound
No: 106) Isopropyl isocyanat’eé ¢31 L, 0.315 mmol) was
‘added to a dichioronmethane (5 nL) solution of the 5-
(met hyl sul fonyl)---[6-(piperidir_-4-yloxy)pyrimdin-4-

| d 8. |
ée% Ie]Pencenqé)Q?% bqjﬂ“’ZEg:D(llﬁd tahmmm) xt%lrJ?’gu\?\gg’sﬁ r ed at 1%

goem (1hienperayune fop, 3@qm pu=yesy,Tot kg reackion iy o

solution, water was added., followed by extractlon

wibh ethyls)acetate (threm)timesy The,obtained jorgani @ . o6

| ayer. was dried over anhydrous sodlun1sulfate and

{ hB, sol vént 9aBz)di 8t BBl edHof fn)yunderor gaEGeeh)pr 8sSUr €.2H,

The obtained residue was purified by silica ge

Eol dnm Ehioimt ogeaphyt, (st hyB .8det(@te) sto Ebt0&i n2tHhem) ,

title conpound as white powder (87.3 ng, yield: 910).

&72/ iPthP (4@01 oEcDer 19) =6 oppim) 78. 57 (1H, d, J =
F%% géH s) 7.78 (1H, dd, J = 9 Hz, 2 Hz),

¥S E1F|mé7 OggM( tHH gy | 5. 33 (1H, n), 4.31 (1H

go éo 7 Hz), 4.06 (2H, t, J 9 Hz), 3.99 (1H, m,
20%2H, ), 3.31 (2H t, J =9 H), 3.25 (2H, M,

JERgme T 180 mﬁ%aéﬁ?cxﬁopféﬂfﬁ W os- 17 (o
Qﬁxaﬁp+§uieghv1 n%ﬁ%xhgyel@@e%wwlméd(L6aL5-

(met hy~. sul fonvl) I ndol i n-F-vF-T "ovri m di n- 4-
y } exy) pi pekiidi Re-h-earboxyhacee (Exealahy LR No

'16)

14

1,1'-carbonyldiimidazole (1.09 g, 6.70 mmol) was
added to a toluene {30 mL) solution of 1-
methylcyclopentanol (671 mg, 6.70 mmol), and the mixture
was stirred at room temperature for 4.5 hours. From the
reaction solution, the solvent was distilled off under
reduced pressure. The cbtained residue was purified by
silica gel column chromatography (hexane:ethyl
acetate=4:2, V/V) to obtain a colorless oil compound (4.7
mg) . Hereinafter, this compound is referred to as an
imidazole compound.
[0281]

Potassium carbonate (2133 mg, i.11 mmol} and the
imidazole compound (129 mg, 0.665 mmol) were added to a
dioxane {10 mL) solution of the 5-(meznyisulf oryilj-i-[6G-

(piperidin-4-yloxy)pyrimidin-4-yl]lindoline (82.9 mg,



16) 1,1'-carbonyl diimdazole (1.09 g, 6.70 mml) was
added to a toluene (30 nm.) solution of 1-

nmet hyl cycl opentanol (671 ng, 6.70 mml ), and the
mxture was stirred a- roohm3tenperature for 4.5
hours. Fromthe reaction solution, the solvent was
distilled off under reduced pressure. The obtai ned
.89 0y ngs pusd fded by Réﬁéﬁ&ﬁc&eﬂ:x&%yémm and the

chr omat ogr aphy (hexane: ethyl ace ate=4: VIV) to
ORI qeolrdess o Ir ecqrﬂ@@uﬁ&r(é—aouﬁg) Hey eimafter,
this conmpound is referred to as an i m dazol e

oWl s 10281dn, Rotsassirem car bgnades (45Buton~oil

no-) and the i m dazole conpound (129 ng, 0.665 nmol)
arwerre addgdidol de wh Oxaded 10fol)osedupy oaxofatheéon with
5-(me~hy_sulfor.v )-1-[6-

{piperaciaize yi &b_q/)omtraiimecﬂ rezgandd ndatd ey B9 ¢y, over
173- .0.222 mol ) produced in Reference Exanple, 28,
%ﬂRYQWﬂP%n%@Q&%mw%%l?%%ﬁeda?% FBPI GR1IFBRT g RABUASSTFALed

the reaction solution, a saturat ueous sol ution
s %ﬁf% LR br e S addute. or e e cus | s
extr qn wi th. ethgi aCft%£ecn;he btalngd or gani c
PHye ﬁ% PHrT B ver T anhydFBus S SaRGnYsEP At e, and

e, SoLVen wag di stil) ed. “°§f W/‘@@r Eegpcegr%ﬁ&wi%le

€ obt al nhed resi due was purified by silica ge

&%&n@n&hégn@mgnagwdaghexan@ gLhyl,:aggt ayes4: 1-3: 2,
V/V) to obtain the title conmpound as white powder

(46 1% "NBIR é’i'zl%'od MH422%”D\,1LH? NNR8£>61008M5|2 (¢RCl3) & p:pm Hz)
(iH, 's), ..78 (1H dd,

9.309 ta 2) Hzy, 7? 719(1ﬁb sy, = 9 Hz, 2 Hz;, 7.71 {lH, s},

5.98 (1H, s), 5.32 (1H, m), 4.06 (2H, t, J = 8 Hz), 3.80

(2K, m), 3.34-3.24 (4H, m), 3.04 (3H, s}, 2.24 (2H, mj,

2.00 (2H, m), 1.79-1.60 (8H, m), 1.59 (3H, s);

MS (ESI) m/z: 501 [M + HI'.

[0282]

(Example 103) 2-flucro-l-methylethyl 4-({6&6-[5-

(methylsulfonyl)indolin-l-ylloyrimidin-4-

ylloxy)piperidine-l-carboxylate (exemplary compound No:

56)

The same reaction as in the method described in
Example 102 was periormed using the 5f(methylsulfonyl)—1—
[e-(piperidin-4-yloxy)pyrimidin-4-yl]indoline (47.7 mg,

0.128 mmol) produced in Reference Example 28 and, instead
of _-methyicyclopentanol, 1-IZluorc-Z2-propano. ToO obtain

the title compound as white powder (27.8 mg, yield: 45%).



5.98 (1H, s), 5.32 (1H, m, 4.06 (2H t, J = 9 Hz),
3.80 (2H., m, 3.34-3.24 (4H, m, 3.04 (3H, s) , 2.14
(2H m , 2.00 (2H, m, 1.79-1.60 (8H, m, 1.59
(3H,s) M5 (ESI) mz: 501 {M#2H+. [0282; (Exanple
103) 2-fluoro-1-nethylethyl 4-({6-][5-

(met hyl sul fonyl )indolin-1-yll pyrimdin_-4-

No! B L e RO Ao’ e het e “Bendh Fbda®)
8”51 Exlh g 102 lggrf&ﬁrreg uspng,the pz), 7.72 (1g, s)
(et hyi 'M? i ’ '

sulf on
i S (pid Degy d- mﬂswﬂxy Rpy-sibe- kdihn-4 %wh 4md@%--m,,
ne (4/. mgr O. nmol ) produced i n Reference Exanpl e

428)'anpb,m nts;eaok @fHﬂmBhyucygkoaﬁmaeoBs (2H, m), 3.31
_-=luoro-2-propano_ to obtain the title conpound as
VIH t ec ponder9 (7). 8 304 yiehd: s45%. 02 174, b NVR7(/40QH,
MHz, CDC13) 6 ppm 8.58 (1H, d, J = 9 Hz), 8.51 (1H,
), 7.¥9 (IH <d, JJ——79HH2, 2 Hz) 7.72 (1H, s), 5.98
(1H, s ,5355_ 5.06 (1H, m, 4.44 (2H m
MLSoVE% Hmfz: J4E9 Plﬂ-lz‘)‘ HB 84 (2H, m), 3.38 (2H ),

(2H, d V=9 Hz), 3.04 (3H s), 2.02 (2H m,
h0%873 [2H, , 1.31 (3H d, J =17 Hz) © M5 (ESI) m z:

gggaéhir ¥%4B 3 ?hg 4(EF%or§etnv 4-({6=-15-
(etiyl sul Lonyl) LRdal Lh-h oy by ot

pi pe-r Ine-T-car xenpl ary conpound
}'\%oanggg 1§2HE-£ €861heR A% clen (Lhenrthed dagthikedio
54)

The same reaction as in the method described in

Example 61 was p

o

riormed using the 2-(6-{[1-(1E-imidazol-
l-ylcarponyl)piperidin-4-ylloxylpyrimidin-4-yl)-5-
(methylsulfonvl)indoline (300 mg, 0.640 mmol) produced in

Reference Example 29 to obtain the title compound as

o\

white foam (217 mg, yield: 68%).
1i-NMR {400 MHz, CDCl3;) & opm: €.58 (1H, &, ¢ = ¢ Hz;,

8.51 (1®, s}, 7.78 (1H, dd, J = 9 Hz, 2 Hz), 7.72 (lE, s),



Exanpl e 61 was performnmed using the
_-(6-t[1-(1Him dazol -

1-vl carbonvl) pi peri di n-4-yl ] oxy}pyrimdin-4-yl)-5-
(et hyl sul fonvl )i ndoline £3005nmg, 0.640 nmo-) produced
in Reference Exanple 29 to obtain the title conmpound
as white foam (217 ng, yield: 680). 1H NVR (400 MHz,

- 6 .58 = 74 51 (1r' ., s;
PR R 52 nterenvd B -(e) e
&ﬂé%hﬁwsuf%éﬁ&ﬁﬂihd@iim—ﬂ~§2]%gkhmgéinL4E 9 Hz, 2 Hz),
4.06(2H, t, J =9 Hz), 3.83 H n8.46 (2H, m, 3.31
%ﬂﬂ$x§)pibéiﬁhfﬂéTl3@Qﬂb&§ la%%,(gXQQpQ%H, Mompbudd No:
(2H, " m; M5 (EST) rrmz. 501 [M- H +. 0284] - 175
(4Exanmpl e 105) 1, 1-di net hyl propyl 4-({6-][5-

(met hyl sul fonyl )i ndolin-I-yl]pyrimdin-4-

yl } oXyr)igilpericdiae=ic carbox 2 atle) (exenptidey tonpound

No: 14) Trifluoroacetic acid (2 nL) was added to a

i gl orowetihame (10 mL) solution of the ttemt—ibutyll 4- ({€-

4-({6- [5-(nmethylsulfonvl)indolin-1-yl]pyrim din-4-

Vil é&%@rb@ﬂ@@%l? lgdphboRylale  p¥36™Hin04881 mol )
roduced in Exanple 1, and the m xture was stirred at

f%%ﬁ%¥E%h%?%&%%ggf6FCQIH86Vg?t?rdﬁébh&gwegcﬁaiwmmOL)

the solyent was distilled off under. reduced

mole 19l e Ml1XTUure wWas rrec
he*3ame r sacfion-as A The “méfod dés&H Bed

% oﬁyggﬁégraggg@m@grp%rEQ%%%Q P%&%& aﬂgngéég%ﬂégxgdﬂﬁtion,

the obtained residué a i nSt ead of

dnaet byl encl paenpanel | 1.4- Bethyhuérbwanpled ¢ Qtain |
the title conmpound as white

The same reaction as in the method described in Example

solytion. ;.

102 was performed using a portion (201 mg) of the
obtained residue and, instead of I1-methylcyclopentanol,
2-methyl-2-putanc! to obtain the title compound as white
powder (50.4 mg, yield: 19%).

'H-NMR (400 MHz, CDCl;) & ppm: 8.58 (1H, d, J = 9 Hz),

8.51 (1H, s}, 7.78 {1k, dd, J = @ Hz, 2Z Hz), 7.72 (1H, s;,

1

5.98 (lE, s), .32 (iH, mj, 4.07 (2K, t, J = 9 Hz), 3.80
(2H, m), 2.3% (2H, d, J = 9 Hz), 3.29 (2H, m}), 3.04 (3H,
s), 2.0C (2K, m), 1.80 (2K, g, J = 7 Hz), 1.73 (2K, m),
1.45 (6H, s), 0.81 (35, ¢, & = 7 Hzj;

MS (ZSI) m/z: 489 [M + H] .
[0285]

(Example 106) I-methylcyclonexyl 4-{{b6-[5-

Hh

(methylsulfonyZ)indolin-_-y_]Jpyrimidin-4-



powder (50.4 ng, yield: 19%. 1H -NWVR (400 MHz, CDC13)
ppm 8.58 (1H, d, J =9 Hz) , 8.51 (1H, s), 7.78 (iH,
dd, J =9 Hz, 2 Hz), 7.72 (1H, s), 5.98 (1H, s), 5.32
(1H, m, 4.07 (2H, t, J =9l H); 3.80 (2H, m, 3.31
(2H, d, J =9 Hz) , 3.29 (2H, m , 3.04 (3H, s), 2.00
(2H, m, 1.80 (2h, q, J =7 Hz) , 1.73 (2H, m , 1.45
G s é%fﬁﬁﬂéﬂi—éarbb tatl) (exMBolES) cbnPbgna489:
T (?HH]Y?F) A 0285] (Exanpl e 106 -matJﬁwﬁﬁjcv%ohexl?/jJ
147-\({6 [5- (nmethyl sul fonv- )|ndoI|n---y ]pyrimdin-4 -
176 - yl}oxy)pi peridine-|-carboxylate (exenplary
conputbBdsNae rE&ctile same i edct intasd i deddrei waed hod
described in Exanple 105 was perfornmed using the
HxaMpHﬁHQHSzwqq(b¢fformod using the tert-butyl 4-({6-[5-
(et hyl sul fonyl )indolin-1-yl]pyrimdin-4- yl}oxy)pipe
(rriedimel suil-Toarrbohdh &e el { 480y hpPyDiB8A1mmAr)  produced
i.n Exanple 1 and, instead of 2- neth | - 2- but anol,
yr-h?éﬂﬁ;ﬂld%ﬁﬂ%%%ﬂ%@%ﬂa@n t h&3Vi Ple EoRPourtioas

I Y

“hsxsl”%ﬁd% St Ty Faely (op G125 oo 270

“%%%43 ARSI O RS A o2 0, () 15’23)2(é&

E-RAR(3o0 Rhiz 'V%ch@')é‘)"Eérr SESEMtstt ot 5 = 9 Hz),

§.5- {(lH, sy, 7.7% (iH, dc¢, J = 9 Hz, 2 Hz;, 7.72 (lH, s},

5.968 (1H, s), 5.3

(W)
.
o

m), 4.07 (2H, £, J = ¢ Hz)
(2H, m), 3.36-3.26 (4H, m), 3.04 (3H, s), 2.19 (2K, m),

2.02 (2B, m), 1.74 (2H, m), 1.62-1.23 (8K, m), 1.50 (3H,

MS (ESI) m/z: 515 [M + HI'.

[0286]

(Example 107) 4-methoxybenzyl 4-({6-[5-
(methylsulfonyl)indolin-l-yl]lpyrimidin-4-
vlloxy)piperidine-l-carboxylate (exemplary compound Nc:
51)

The same reactiocon as in the method described in
Example S was performed using the iI-(¢-{[i-{lE-imicazoi-
l-ylcarbonyl)piperidin-4-ylloxylpyrimidin-4-yl)-5-
(methylsulfonyl!)indoline (180 mg, 1i.60 mmol} producec in

Reference Example 2% and, instead of Z-butanol, 4-



[02861. (Exanple 107) 4-nethoxybenzyl 4-({6-[5-

(met hyl sul fonyl) indolin-21-yl j pyrimdin-4-

yl }oxy) pi peri di ne-1- car boxyl ate (exenpl ary conpound
No: 51) The same reaction a%7iA the nethod descri bed
in Exanple 9 was performed using the

1-(6-{[1- (1FLin1dazm

| b | | - .
R PR AT o e M oS, e
ﬂl_iygeé@ﬁﬁggﬁdEg@”@ﬁftnggwger'8§%53Q8 862 QUta@@%ﬁ.4

net hoxybenzyl al cohol 2 mol) to

obt apnyiae (4bjot e -¢orpeund aspw t e powder, (é67Jrrg, S Hz),
yi el d: 81% H NVR (400 MHz, "CDC13) 8 ppmi 8. 5

g 13 dm,] & 97Hz)1,H8) 507 (1B, (dH,Jdg, 1qu)J,Hz.,7a GEH,
dd, J =9 Hz, 2 Hz) , 7.71 (1H, s), 7.32 (2H, m,

B.88 (W, &), .97 (A¥, m), 65883 (RHH, mn), 55908 ((ZH, s},
s),.4.06 (2H t, J =9 Hz), 3.84 (2K m, 3.81 (3M

)33 8187 rmzH n@8, (%H805%2H4 06 J Ewgt H27)= 93P1@4, 3.84
3H, s) , §2H, é

29, [ « ?4}& b28y1: (Exéﬁm Hlo@) 145 |3Qov88en£y| °

f dol |-yl d -
ssr-‘éﬁy%S pirai et | 2c P b5xitate (e ]azﬁ;ﬁgw@?uﬁg d
T t t t
¥ﬁ Eg?%pwhe sgqg §ag hig as i-n the nethod describe

e”9 was erfor d using the
%O ~{[1- (I Him dazol -
cérbonyl)plperldln 4-yljoxy}pyrimdin_-4-y')-5-
Qﬁﬁ&ﬁ%h%m6@”y|4)-|fﬂqg|rb53n(zsj7lo 4, .(363 nmmol ) produced
in

(methylsulfonyl)indolin-i-yl]pyrimidin-4-
yl}loxy)piperidine-l-carboxylate (exemplary compound No:
50)

The same reaction as in the method described in
Example ¢ was performed using the 1-(6-{[1-(lH-imidazol-
l-ylcarbonyl)piperidin-4-yljoxylpyrimidin-4-yl)-5-
(methylsulfonyl)indoline (170 mg, 0.363 mmol) produced in
Reference Example 2% and, insteac of Z-butanol, 4-
fluorobenzyl alconol (1006 pL, 0.917 mmol) to obtain the
title compound as white foam (50.4 mg, yield: 26%).

'E-NMR (400 MHz, CDCls) & ppm: 8.57 (1K, d, J = 9 Hz),
8.50 (1K, 4, J =1 Hz), 7.7% (lH, dd, J = 5 Hz

7.72 (1E, wm)y, 7.36 (2H, m), 7.05 (2H, m),

1 Hz), 5.34 (1E, m), 5.11 (2H, s), 4.06 (2H, t, § = ¢
Hz), 3.84 {(2H, m), 32.3% (2H, m;

32.04 (3K, s), 2.02 (24, m), 1.76 (2H, m);



Ref erence Exanple 29 and, instead of 2-butanol, 4-
fluorobenzyl al cohol (100 L, 0.917 mmol) to obtain the
ti de conmpound as white foam (50.4 ng, yield: 260).

1H NVR (400 MHz, CDC13) 6 ppm-8. 5 7 (1H d, J =9
Hz) , 8.50 (1H, d, J =1Hz) , 7.7 9 (1H, dd, J =9
Hz, 2 Hz) , 7. 72 2 (1H m, ,.36 (2H, m, 7.05 (2H,

: 9 L G J z)+, 5.34 (1H, m, 5.11 (2H, s),
[\{J?O%ESS(I%H,H(/SZ!_'J JS%Z 9[M &Iz?zj) '3.84 ((2H, m , 3.39 (2H, m
oSl (2H, t, J =9 Hz':, 3.04 (3H, s) , 2.02 (2H,

m , 1.76 (2H m 178 - M5 (ESI) nlz: 527 [M+ H|
(288} 1e (Fanpiz 21091 (& 2o €y & 1 siorosyT) motiopy| Y et byl 5-
4- ({6-[5-- (met hyl sul fonyl)indolin-1-yl]pyrimdin-4-

§thg Oxy) i ey vdi ) nerdlo Iclar -boxyl &b er {rekeénpt &ry conpound

No: 57) The sane reaction as in the nethod descri bed
¥ i oBExappber 191 wets- Jperd ov el @sé ngekdep lary compound No:
1-(6-{[1-(1H i m dazol -

Alyl car bonyl ) pi peri di n-4-_vl]oxy}pvrimdin-4-yl)-5-
(met hyl sul -ony )indoline (240 ng, 0.51 | ). produced
in eriéiite TERATDIE 76 a‘rf&j,tfil%é‘f‘w“e%fbo%fggs?%‘%ﬁkg%%l L0

2 dif | ¢ | met hanol (199_ny,.1.84 o=
2 agfhl LB posel SoLoBy Bt hanol (109,18, 4,0 TR .

i - L4 . 4400, Nz ; ; - .8,58(1H. d,
%—zigaﬁé?&l;‘gt.‘gglﬁ(‘% T, Ji%??*%ﬁ%&hﬁ §é§j, ISIJ =9
Eﬁe,gytgglggnvﬂﬂfﬁdﬁiing-994615L do 313 dnHZ) . p203

TH M, 4.28 (3M N, 4.10-4.02 (3M m . 3 83(
Rrferdndd ﬁgﬁﬁpié,)9,a§d3_iné25adtofJ2=b8tHﬁb&,3QQ
(3H, s), 2.08-1.95 (3H, M), 1.77 (2H ™, 1.52 (1
Al fllord8yclthro®ylimetnanol (199 mg, 1.84 mmol) To obtain

Bced in
2H
4_
H,
the title compound as white powder (194 mg, yield: 74%).
'H-NMR (400 MHz, CDCls) & ppm: 8.58 (1lH, d, J = 9 Hz),
8.5% (1H, d, J-1 Hz;, 7.78 {(lH, dd, J = 9 Ez, 2 Hz}, 7.72

(lH/ m), 5-99 (1H, d, J = 1 HZ), 5.35 (lH, m), 4.28 ’:1}1,

@3]

m), 4.10-4.062 (3H, m), 3.83 (2H, m), 3.39 {(2H, m), 3.3%
(2H, t, & = 9 Hz), 3.04 (3H, s), 2.08-1.95 (3H, m), 1.77
(2H, m), .52 (1E, m), 1.232 {1H, m);

MS (ESI) m/z: 509 [M + H] .

(0289

(Example 110) cyclopropylmethyl 4-({€-[5-
(ethylisulfonyl!indolirn-l-vljpyrimidin-4-
ylloxy)piperidine-l-carboxylate (exemplary compound No:
313)

The same procedure as in the method described in

t-h

Example 44 was performed using the 5-(ethylsulfonyl}-1-



MS (ESI) miz: 509 [M+ H +. [0289; (Exanple 110)

cvcl oproovl net hyl 4-({6-[5-

(et hvl sul fonyl)indolin-1-yl]pyrimdin-4-

yl }oxy) pi peri di ne- 1- car bexyl7#t e- (exenpl ary conpound
No: 313) The same procedure as in the nethod descri bed
in Exarrpl e 44 was perfornmed using the

f onyl 1 or n
(6 {)['{L S(l(ﬁil %\Xdﬁazo ~ z% carbbonr?ly]] )ppji%erjl'%}n

4-
4-

A1 QXM Tl sl )llrmdpllrf@ (7.9 1y, 0.203 mwl)
produced in Reference Exanple 31 to ob a|n the title
SYMRUR 1 3s RMFH e RIS an( A 131n%oy¢etgln 0 . ¢ 1k NVR
(400 MHz, CDC13) 8 ppm EIST(%S (1H, d, J =9 Hz) , 8.51
dchtows)d ,aﬂwMt(Jlﬁ;oﬂié J(H 9 Hzg, 2yi—E)d, 75%8. (| S)
, 5.99 (1H, s) , 5.34 (1H, M, 4.07 (2H, t, J = 9
Hz) ;'H3NE8 (4(2@4,MHZ,JCECI3)HZ€) ,p3e 868 (281, (), 8, 37 €2H, Hz),
m, 3.31 (2H _t, J =9 Hz), 3.10 (2H q, J =7 Hz),
82.903 ((12K sy 17“76K1P(r2Hidn)b =l %8P€3H2 ﬁz> . g8 Hz}H, s
1.15 (1H m, f éh \(S é Sl
MY %%7 r+ﬁ4 %%QQWy cﬁx%hp 11&) Eyc dpehtyl 3- 23
4- ({6-]5- (thlsulfo doI|n n- 4- ]
VAT 0y m pe?ﬁ Te- IJCEg%‘Ib yi dier (ixémggy @onpouﬁd 2h,

Til\!o =3 q'grhlzgap@ fgaction.as in; t?hegebgoqf)descrl ed- .

was per‘fo?rred usi ng

J

n

hysulf I (67" 1H, m), 0.57 (2H
§%"(1 i'm zo?-l-y?carbonylslpl perlaln\ SR '

, C.29 (2K, m);
MS (ESI) m/z: 487 [M + H] .
[0290]
(Example 111) cyclopentyl 4-({6-[b-
(etnylsulfonyli)indolin-1-yl]pyrimidin-4-
yl}oxy)piperidine-l-carboxyliate (exemplary compound NoO:
312)

The same reaction as in the method descriped in
Example 49 was performed using the 5-(ethylsulfonyl)-1-
(6-:(1-{lH-imidazo -1-yicarbonyl)piperidin-4-

ylloxyipyrimidin-4~yl)indoline (130 mg, 0.269% mmol)

compound as white powder (85.6 mg, yield: 64%).

'H-NMR (40C MHz, CDCis) & ppm: 8.57 (lH, &, J = 9 Hz)

8.50 (1E, s}, 7.74 (lE, 4ad, J = 9 Hz,

(
-
Cy

1l
el
sy
N
w
06]
‘_\
N
a
=
()
w
.|

t

(V%
)
-]
~
a
=3
@
I__
(an)
N
T
Q0
.



yl 1 ox.y}pyri mdin-4-yl)indoline (130 ng, 0.269 mmuol)
produced in Reference Exanple 31 to obtain the title
conpound as white powder (85.6 ng, yield: 640). 3)

ppm 8.57 (1H, d, J = 9 Hz)180LH NWVR (400 MHz, CDCL
8.50 (1K, s) , , 74 (1H, dd, J =9 Hz, 2 Hz) , 7. 6 7
(1H, s "1F 5.98 1H, s) 5. 33(1H, m 5

_nilgé "'2 ?12 47}1106 (ZKﬂ b Jg!p m)H 9 Hedg 36@1g7€§12H’m

1365 % H mﬁj{ 1 %7833%‘2H’t ??J’—l 1% 36;6 I(\/gH(E?I)’MZ:

0 , . 0291]+ anpl e 112) benzyl
MSOEEY) Tyl ﬁ’yol[l A ({6@?5( (et hyl su
bbonyl )i ndolin-1-yl]pyrimdin-4-
yI}oxy)plperldlne | - carboxyl ate (exenplary conpound
(Namp2 29)1 190dinem yidri sde- (16393 -1140hpg-41. 28~ Aol ) was
added to a TH (10 m ) solution o= benzyl
(mamhmr$u1ﬂnnyumqupl1ﬁﬂ4w&b]Bérﬂﬂkﬁéprﬂcarboxylate
(conmpound described in the docunent J. Chem
yRerckivn PlmdTs.dime 1098 'Rty 1ope  hexXeBBas: Ylgﬁmﬁﬁund No:
0. 610 mml ), and the m xture was stirred at room
A%hperature for 30 mnutes. To the reaction solution,
the 1, 6-chl or ppy dln 1) = ( hyl syl f o
|ndoﬁpﬁeu%?f?’ CﬂP Q%glnnﬁ?% l¥T’bduccze HHS ¥%%e%§ééb e
19 was_a gd apd the_mhxture ) SA_ lred _far

gpthT§ﬁLTo f%g reacglo% sorut%bn 2@ sa?hrgfgd .

ﬁgHﬁ§&§1§g£H£iﬂg—QLpQHHQQy§€E%h|Qkh@ﬁn%@ﬁc@%@&&oed ir the

document J. Chem. Soc., Perkin Trans. 1, 1998, vol. 20,

o)

3365; 152 mg, 0.610 mmol), and the mixture was stirred at
room temperature for 30 minutes. To the reaction

solution, the l1-(6é-chloropyrimidin-4-yi)=-5-

<

(methylsulfonyli)indoline (227 mg, (.733 mmol) produced in
Reference Example 18 Was added, and the mixture was
stirred for 10.5 hours. To the reaction solution, =2
saturated aqueous solution of ammonium chloride was added,
folliowed by extraction with ethyl acetate three Times.

The obtained organic layer was dried over anhydrous

sodiur sulfate, and the solvent was distillec off undexr
reduced pressure. The obtained residue was purified by
silica gel column chromatography (hexane:ethyl
acetate=7:3-3:2, V/V) to obtain the title compound as

white powder (271 mg, yield: 85%).



foll owed by extraction wth ethyl acetate three tMres.
The obtai ned organic |ayer was dried over anhydrous
sodium sulfate, and the solvent was distilled off
under reduced pressure. Thegobtai ned resi due was
purified by silica gel columm chromatography

(hexane: ethyl acetate=7:3-3:2, V/V) to obtain the

title comoound as white po 271 ¥Le|d: 85% -
181 HiW?\INP‘]?QO@HK/HzCDEB@%;\dBporT? 858 f(mi dJ F 2 §2),

;@11( H, (1& é% ?%H 295 l!‘56 ?1E:Z 6) H% é&l“' m

5 H, 49,1 e
PR z‘ﬂﬁ r“, & 385" <T51e o %%S‘megH &y (2
& 0p-1. 29542()2"'4”30 @1@7 h 764(%Hw '9“)3 383 fgh 3d3913% 25
7 Hz); M5 (ESI) nlz: 523H/|+ A+ [0292{ (Example
EE8) risops opyl (3@c- 6 5-2; oBthylosd-066- k5, 1.87-1.76 (2H,
(neshylsulfonyl)lndolln-l-yl]pyrlnldln-4-
myl o033 pl dperd di he= 7ciarpoxyl ate (exenmul a_y conpound
No: 295) PaIIadlun1hydrOX|de 300 ng) was added to a
Mfet (B0l m(5: nb3Feffiyt Atetate (5 nl) mixed sol ution
of the benzyl

22l s- 2- nethyl 4- ({6-[5-(nethyl sul fonyl) indolin-1

| j pyrim din- I}oxy)plpe ridine- Ilcarboxylare_(271
K‘?g\arr@%lbl?nmrrfora%ameaam ERartplte ~1¥2 “and e -
mxture was s d for_ 2 q?uts i.n.a hydrogen
SFrosphere- CThe: lP detlon ol BYitdmWwas il t er ed

)O;Pg ggrDCgllte gtragﬁ rgarrej,a_a:nd(etxr;e solw\éerltom $ind No:
\ ?tF of t “unidet réduce pressure: P57 “

gichl oromethane (10 nL) solution of the

Palladium nydroxide (300 mg) was added to a methanol
(5 ) /ethyl acetate (5 mL) mixed solution of the benzyl
rac-cis-2-methyl-4-({6-[5- (methylsulfonyl)indolin-1i-
yljpyrimidin-4-ylloxy)piperidine-i-carboxylate (271 mg,
0.519 mmol) produced in Example 112, and the mixture was
stirred for 2 hours in & hydrogen atmosphere. The
reaction solution was filteread through Celite (trade
name), and the solvent was distilled off under reduced
pressurxe. Tc & dicnlorometnane (10 mL} solutiorn of the

obtainec re

n

idue, diisopropylethylamine (447 pL, 2.63
mmol) and isopropyl chloroformate (218 un, 1.56 mmol)
were added et (0°C, and the mixture was stirred for 30
minutes with heating to room temperature. To the
reaction solution, a saturated agueous solution of

ammonium chloride was added, followea by extraction with



obt ai ned resi due, diisopropylethylamne (447 L, 2.63
mmol ) and i soprop, vvl chloroformate (218 uL, 1.56

nmol) were added at 0C, and the nmixture was stirred
for 30 mnutes with heatinggto roomtenperature. To
the reaction solution, a saturated aqueous sol ution

of ammoni um chl ori de was added, followed by

extraction with 182 ethyl acetate three tines. The
SOBYE e G Farine Saverm e vas i @@m%mﬁﬂﬁ% layer
sodi um sul fate, and, the sol ent istilled of
"Gt TR | ysctﬁoehs o o HES OF esritietugg ool vens

\«%nr IJlse’éi Wbly offcah cgu%eg?};%nsa% gzgé aphf/na (hbetained

exane: eT*n aceta obtain t

eAld ke %%1%%@199&‘9% e{ 39 8ul; %Mﬂfgllngio%raphv

"160). 1H'N 00 MHz,” CDCI3) a ppm 8. 59

Ghd#ane: ﬂ'&iﬁz dddtasd=77379: ;éle’/‘@‘ﬂ td SpPakiR, tReHE) t1e
7.73 (1H, ), 5.97 (1H, s), 5.50 (1M, n), 4.95 (1H,
d9mpdurdk3 {slhkhifs pdw®Or (285 .8, mé, =veHz) 168)99 (I H,

m , 3.3524 (3H m , 3.04 (3H, s), 2.02-1.94 (3H,

m, *Hi.—EFIRl.(Z'GG(NIle,n’)Z,DCJL.3806 fott @,58 ¥1H,H&,, & 86Hz),
(6H, dd, J 6 Hz, 1 Hz) ; M5 (ESI) m z: 475[M+ H +.
E{O’Q@SﬂlfeEx%\/mplel‘M)lléHW 4u t{96Hz] B-Hz), 7.73 (1H, m),
(et hyl sul f onvi ) ndol

Y19 pyfii dfin_ %W}o&@) pIPEeerPﬁe”LbcaWboxél 4be (1H, m),
LR e et féééml?el?aﬁsrﬁﬁr?éfﬁeé‘saé%@
%h&( % t%%/’lnsal 2%;%% I?’ﬁf dithe 4 v?fl hadPi ﬁ%}(5T8 m:l; 30
g g ) otuces S S 0
4220est) £/98 475 (M + H)

[0293]

(Example 114) allyl 4-({6-[t-(methylsulfonyl)indolin-1-
yilpyrimidin-4-yll}loxy)piperidine-l-carboxylate (exemplary
compound No: 31)

The same reaction as in the method described in
Example ¢ was performed using the 5-(methylsulfonyl)-i-
[6- (piperidin-4-yloxy)pyrimidin-4~-yl]indoline (518 mg,
1.3% mmol) producea in Reference Example 28 and, instead
of butyl chloroformate, allyl chloroformate {220 pL, 2.08
mmol) to obtain the title compouncd as white powder (222
mg, yield: 8§2%).

'K-NMR (400 MHz, CDCls) & pom: 8.57 (lH, d, J = 9 Hz),

g8.5¢ (14, &, J = % Hz, 7.77 {1H, dc, J = $ Hz, 2 Ez),



nmmol) to obtain the title conmpound as white powder
(522 ng, yield: 82% . 1H NVR (400 MHz, CDCl 3) ppm
8.57 (1H, d, J 9 Hz), 8.50 (1H, d, J = =Hz) , 7
.77 (11, dd, J =9 Hz, 2-:®3,-7. 7 (1H s) , 5.99
(1H, s, , 5.96 1H n) 5.34 (1H, m, - 183 5 32 (1H
n) : 5 22 (1H , 4.62 (2H, m 4.06 (2H,

d —
5Hz?’)2 ’1§‘ 3T (2|5| 24 \}Fsg (ﬁ,;')z; éj% @?iﬁ 13 ng oe? , 7
77 (2H, m; i S| 459 +
1&$E 2yl sy }fonyl) Lﬂdphhﬂ 1- ylé pyghn1ggn 4-05 (25, m)
YoxyTp i X ),

|per i’di He- 1 carboxy1ate exenpl ary conpound’

ﬂvy7 33), Ihe sane reaction as in the method described
I n ampl e '6 was perforned usi ng the
v ((RIY ksl f orsd ) pd o | .
[6-(p|per|d|n-4-y|oxy)pyr|nldln-4-yl]|ndollne (408 ny,
o202 )nmol ) produced i n Reference Exanple 28 and,
instead of butyl chlorofornmate, propargyl

i aondfeoriiet e gAG9- At yn-1-1v B34 mibkby [Bo obtain the
title compound as Hale yellow powder (338 ng, yield:
ewa%nvllwwxubmmmm%wsmpﬁms 158 (1H, d, J =

Hz) (1 .79 ng dd, J = 9 Hz, 2 Hz)

ylbquh9+p%pldgnera— Sboxg @ge(igxegpiarg ggm@@ppanyo
44 535 (1H, m , 4.73 (1H d, 5 =2 Hz), 4.07 (2H, t,
ﬂ 9Hz) 383(2H n), 342(2:, ddd, J = 13 Hz,

9 Heh e coadhd2M U 2 9y 208 (3 8).

Example & was perfo;med using the 5-(methylsulfonyl)-1-

[6- (piperidin-4-yloxy)pyrimidin-4-yl]indoline (408 mg,
1.09 mmol) produced in Reference Example 28 and, instead
of butyl chloroformate, propargyl chlorcformate (155 uL,
1.63 mmol) to obtain the title compound as pale yellow
powder (338 mg, yield: 68%).

'Y-NMR (400 MHz, CDCls) & pom: 8.5& (1H, d, J = 9 Hz),
8.5 (1, sy, 7.7¢% (lE, dd, 0 = 9 Hz, Z Hz), 7.72 (lH, <,
J =1 Hz), 5.99 (1H, s), 5.9¢ (1H, m), 5.35 (1H, m}, 4.73
(1H, 4, & = 2 Hz), 4.07 (2H, t, J = 9 Hz), 3.83 (2H, m),
3.42 (2%, ddd, J = 13 HEz, 9 Hz, 4 Hz), 2.3 (2K, t, Z = ¢
Hz), 3.04 (3K, s), 2.48 (14, t, § = 2 Hz}, 2.02 {2k, m;,
1.78 (2H, mw);

MS (ESI) m/z: 457 [M + H] .

(G285



- 1.78 (2H, m; M5 (ESI) mz: 457 [M+ H+ [ '295 184
(Exanple 116) 2,2,2-trifluoroethyl 4-({6-[5-
(methylsulfinyl) indolir.-1.-yl j pyrimdin-4

yl }oxy) pi per idine-I|-carhoxydate (exenplary conpound
No: 626) The sanme reaction as in the nethod descri bed
in Reference Exarrpl e 32 was perfor med usi ng t he

tert- butyl ({ 6 (nmet hyl sul finyl) ndol i
ﬁxlaﬂyill)%yﬂ% d? r?—4?- twdm %%?Y%Il fe! ca?boxyl at e
(604 ny, . roduced i n. Ex 80 to obtain
@%Mﬁﬂbﬂq@&“ i (*5"131 hﬁyrlﬁhgn‘g_ E reacti on as

: rret hod. descri be in e 61 was ger or mad .
ng*i é”ﬁ%erlf‘r%ﬁl?-zb'f O%¥la¥%e oBEAPhad” of PTREABGuRG *

6tch\obt ain the title conpound as white powder (103 ng,
ield 28%. 1H NWVR (400 MHz, CDC13) 6 ppm 8.53 (1H,

d' ‘]T“hA9 d#e 'reeé-c““logi (asllin Sl)ne rethdd cﬂ é{‘,/rlk§e§ {hh,
d J=9%%) . 59 ) 9-5.34 (1H,

ﬂ@ferénéA ﬂﬁaﬂﬂlézit W@s pér@érﬁéﬁ usﬁnthHeg Bz -putyl
3.85-3.79 (2H, m , 3.48-3.42 (2K, m , 3.31 (2H t,

J- 5O Hz) (m@e i §3H 15y1) 2n8611r99-(2Hpymimidi854 -

1.1/3- (2H m ; M5 (ESI) mz: 485 [M+ H [0296;

¥ Exanyp] Ieiﬁlﬂl?)disﬂplﬂwtb@iislatﬁl U60L6- 1o 6-1( < mmol)

met hanesul f onyl - 2, 3-di hydre-indol -1-yl)-pyrim din-4-
gr@&w¢ i perEkanpee 18@aFhoxYFatea cexerpPar ¢ieorpplRend
(511 mg). The same reaction as in the method described
in Example 61 was performed using a portion (293 mg) oz
the obtained oil compound to obtain the title compound as
white powder (103 mg, yield: 28%).

'H-NMR (400 MHz, CDCl;) & ppm: 8.53 (1H, &, J = 9 Hz),
8.49 (1E, s), 7.57 {(1H, s), 7.43 (1K, d, J = S Hz), 5.96
(1E, sj, .39-3.34 {1H, m), 4.54-4.47 {2H, m), 4.04 (2H,

t, J = ¢ Hz:, 3.8

[®2]

-3.7% (2H, m), 3.48-3.42 (2K, m), 3.3l

(2K, t, J = 9 Hz), 2.71 (3H, s), 2.06-1.99 (2E, m), 1.85-

MS (ESI) m/z: 485> [M + HIT

(Example 117) 1isopropyl cis-3-fluoro-4-[{ec-(5-
methanesulfonyl-2,3-dihydro-indol-1-yl)-pyrimidin-4-
yvloxy]-piperidine-l-carboxylate (exemplary compounc No:

665)



665; 185 (117a) tert-butyl

ci s-3-fluoro-4-[6-(5-nmethanesul fonyl -

2, 3-di hvdro-indol -1-yl)-pyrimdin-4-yl oxy] - pi peridi ne-
| - carboxylate [0297] Sodiwgs hydride (109 ng, 2.87
nmmol ) was added to a THE (12 nL) sol ution of

tert butyl cis-3-fluoro-4-

Xﬁg i p%rl Q/I(:Lﬂlecd.géo—;%: ﬁ%}%%ti (551?5 E'Ir?étranesgn?o%yl—

( t i.-ndaliine (29 _
p?ig u%:fleféi.J CiIQ)(J]T‘A)eren A E>Payrrp 'y Jgn a¥1%|ot¥1e %la%h%glwa
Jeated tgge-':lux for 2.5 hours in a nitrogen

at nosphere. To the reaction solution, a saturated
@guegous sol ution of ammoni um chl ori de was added,

foIIovved by extraction with ethyl acetate three tines.
The cbldaunedyargaai g 1loavelg wes, stashed Wwdds sedasated a
saline and dried over anhydr ous magnesi um sul fate, and
THte €d want wds:tdicst idd ede ot fbungderct edBeétupresdur e.
The obtai ned resi due was washed with diethyl ether and
hetchyd = et el g cobltad ar e drey La te e (Sbhpoandl ad Syainbéw and
powder 1326 8 ng, yield: 700 0298] $117b) o .
ﬁ%fbp]r‘obgr el ey bk bl - § Y b= tRaRkEuPR6ARYNY L) indoline
7 d|hvdr0|ndol-|-y[N? rimdin_-4- onv]-plper|d|
%*916 Bar box31 At A 4 “F@ oghFBchI%Er’a SCBEPEPAE ¢

t, 10 i dded_to th d
%9%5 I%% ﬁbéﬁ‘\g? ‘?h“garégrapﬁuflgg E as\gotlhé in oz

m nu{%‘erl %é%%}%%%% eg - fﬁea@:efc% uéc?lﬁ@{on, -

saturated agqueous solution of ammonium chloride was aaded,

fo

l_'

1o

(D
Q.

by extraction with ethyl acetate three ifimes.
The obtained organic layer was washed with saturated
saline and dried over anhydrous magnesium sulfate, and
the solvent was distilled off under reduced pressure.
The obtained residue was washed with diethyl ether and
ethyl acetate tc obtain the title compound as vellow
powder (32¢.8 mg, yield: 70%).
[0298]
(117b} isopropy. cis-3-fluorc-4-[6-(5-methanesulfony:-
2,3-dihvydro-indol-1-yl)-pyrimidin-4-yloxvi-piperidine-1-
carboxylate

A 4 N hydrochloric acid-acetic acid solution (10 mi)
was added to the compound (311 mg, 0.€32 mmol) produced
in paragraph {(l117a), and the mixture was stirred at room

temperature for 45 minutes. The deposited solic wzs



- 186 <collected by filtration and washed wth et hyl
acetate to obtain a conpound (364.9 ng). To a

di chl oronmet hane (2 nlL) suspension of the obtained
conpound (130 nmg), N, N diisggpropyl ethylamne (108 L
1.13 mol ) and isopropyl chloroformate (38 L, 0.338
moi ) were added, and the mxture was stirred at room

enper at ure. the react | sol ytion aturated_
C@qﬁ%&&%amtﬁ PO RO 2 P Or Vaehvas hlddedstate to

Ilomed by extrac th et etate three

e B Dokt ST Tag Wl CoLerar T ahe (2

t . d r Si _
B AT N S ene CRL Y <PRPPHRACR STORRE

T i ned reskd S uc e

@Lel%dos. o eesﬁwfﬁwn*l‘gcﬁ?%?}a{fﬁgr%pﬁﬁ ML T aanBetryb ey
éﬁﬁ%fgfbﬂmé%éZQBB\”*O 5“63@b&ﬂbﬂﬁdwEEédgddEHOdéﬁL Vs
washed wth nethanol to obtain 'the title conpound as
mt erpovders{8brdc ngt yoehdteB08)azhHeNVRI¢ 400 MEZaction
CDC-13) 8 ppm 8.59 (1H, d, J = 8.6 Hz) , 8.50 (1H
sYLuZidt9 (dlHadirdtedBaguezhis Fo¥Bt(dH, o) amBo®8uflH
s) , 5.45-5.34 (1H, m) , 4.95 (1H, qu, J = 5. 9 Hz) ,
qh1OEﬂQF(quf¢dd@d,J;al& ged vvog¥traﬂggo@1Mgtbr§yhyl
4.18-4.07 (1H, . m, 07 (2H, J =.8.8 Hz), 3.37-3.26
FAH e, s Y?F?S-t, Thye okt 581%6) oegaslu#ﬁvwsyas

3H O '
Wcﬁ&oé 5) aeu;ﬁteu Q_ ng ahg gffnf OF659§ %y&rouq
éa n?gl§m118 ]g%§{9n:olyhgeg Ig$g?9thV|%¢gfl igg 5%:
%@82‘3’)@&19811& di pesLpgar boxyl ate. { exenplacy sgempgund

purifiec by silica gel column chromatography

(hexan

D

tethyl acetate=1:2-2:1, V/V). The obtained crude
product was washed with methanol to obtain the title
compound as white powder (85.7 mg, yield: 80%).

'E-NMR (400 MHz, CDCls) & ppm: 8.59 (1H, d, J = 8.6 Hz),
8.50 (iE, s), 7.79 (1H, d, J = 6.6 Hz), 7.73 {1H, s),
6.08 {lE, s}, 5.45-53.34 (1K, m), 4.95(1lE, qu, & = 2.9 Hz},

4.91 (1H, <, & = £7.7 Hz), 4.332 {(1H, brs), 4.16-4.07 (1K,

(Exampie 118) cyclopropyimethyl 4-({6-[5-

(me=hylsulfinyl}indolin-i-yl]loyrimidin-4-



620) The same reaction as in the nmethod described in
Ref erence Exanple 32 was perfornmed using the
tert-butyl

4- ({6-[5-(net hyl sul finyl)+nd6él7Zi r-1-vl]pyrim din-4-

yl }oxy) pi peri di ne-1-carboxylate (604 ng, 1.32 nmol)
produced in Exanple 80 to obtain a yell ow foam

SEmRDA 533, 1), The Sofe o Aol D LOECTRRCR,

dh4 mg) of the obt ai ned oil conpound to obtain the

t|tIe conpound as white powder (19.3 ny, yield: 80).

1H NWR o 2Q6heViizs 2 GOGHS)a PPM 81 83médhbg @ogcflgeclﬂz).n'

8.49 (1H, s), 7.57 (1H, s), 7.43 (1H, d, J

e 9rer(dd, Es3mp be 362 5w34 éébxoﬁhed4u@4n@2ﬂhetteit D%tyl

Hz), 3.93 (2H d, j Hz), 3.88-3.83 (2H m ,

3 33 B4nHhyh$ul iy BlifdHl ih—F - 1kpyrim247h-63H,

sf 2.04-"1.99 (2H m , 1.79-1.73(2H m, _.17-1.11
}r@xmplmemagnsﬂqubmyla@%dn@flzmg( 28, 3@) o |

(ESI) mz; 457 [M+ Hl-. [0300] (Exanple 119)

R@Rﬁkfﬁ@l W-?%%mﬂ%?h%Qyt% ngalr a yellow foam compound

t hyl [ f] d --- di -4-
§a“§ U5 bt ne T AT E et r%&ah% By b oo
637 9 t b ty tho
%Pﬁ S%Tgléyﬁ%‘”iﬁéaifogmr yflf(l rlnfnpéwﬁ)‘{ifn 314 mg) of
yﬁJQ§gQ£1£§a'Q*EecbﬁéQEHQX%'a%% aléS?#aTgi %%léoggqﬁgg as

reaction as I n escribe
wer forpedausi ngsSsmpthyl syl fi.nylsiyndol i ne

*H-NMR (500 MHz, CDCls) & ppm: 8.53 (1H, d, J = 9 Hz),

8.49 (1K, s), 7.57 (1H, s), 7.43 (1H, d, & = 8 Hz), 5.95
(1K, s), .36-5.31 (1H, mj), 4.04 (2H, t, J = 9 Hz), 3.93
(24, 4, & =7 Hz), 3.88-3.83 (2K, m), 3.39-32.34 (2H, m},

3.31 (2H, ¢, 0 = 9 Hz), 2.71 (3K, s), 2.04-1.99 (2H, m},
1.79-1.73(2E, m), Z.17-1.11 (1H, m), 0.57-0.54 (2K, m),
0.30-0.27 (2H, m);

MS (ESI) m/z: 457 [M + H]".

[0300]

(Example 11%) isopropyi 4-({5-methoxy-6-[5-
(methylsulfinyl)indoiin-i-yllpyrimidin-4-
ylloxy)piperidine-l-carboxyliate (exempliary compound No:
637)

(119a) tert-butyl 4-({5-methoxy-6-[5-
(methylsulfinyl)indolin—l—yl]pyrimidin—4—

yl}loxy)piperidine-l-carboxylate



- (276 ng, 1.52 mmol) and, instead of tert-butyl 4- L
(6- chioropyrimdin-4-yl)oxy]pipe ridine-_-carboxyl
ate, the tert-butyl
4-[ (6-chl oro-5- et hoxypyri mi&h n-4. -
yl ) oxy] pi peri di ne-1-carboxyl ate (576 ng, 1.68 nmol)
produced in Reference Exanple 43 to obtain a yell ow

of | 68mBgynd-L0S0L). <015, diGhlQronE! he. (4.5

solutio tai ned ol |~ conpoun acet

E&Bheriede o 122 plelrsokmédy B Y §uﬁktnylsulrlnyllndollne
di i sopropyl et hyl ami ne (630 uL, 3.53 nmol) were added
(at 60&g,and sthenmdiixt Wil Waish St 48 eslf ate FOOMCyl 4-; (6-
tenperature for 2.5 hours. To the reaction solutlon

chaberpyad radded.s fydl)lcowed bye exdt aeti-ota vbdby Bity) the
acetate three tinmes. The obtained organic |ayer was :

teashéd twilt H -Watterchdnd st -unat ledx gpy T irel diwk- 4+ i ed over
anhydrous magnesi um sul fate, and the sol vent was

&&V§ﬁﬂIH&?Qﬂ1QHﬂﬁﬂ11@ﬁﬁRQ%V{ﬁ@@SQ¥E6 Mhe bbb@imedl )
resi due was purified hy silijca col um

pEﬁF&ﬁﬁdeFhﬁ%feﬁﬂﬂge %@WD%%eﬁgtE@ PPFyimthyyellow oil
acet at e; net hanol =98: 2- 96: 4-93: 7-90: 10, v/v]. The sane

< 5%5?%6% as in the method described in Exanple 6= was

[%%@ﬁqrned using a portion (293 ng) of the obtained
conpound to obtain the title compound as yellow oil

(283nga }ﬁ' ?hqorgﬁgkha(wfm (m4J'9)O 4% Jg:gC]qg% %ﬂppm

8.21 (1H,
o%kai%éﬁad ’cdhboé%&t)ac5t§%2§h§§{}§% %%éfk%g? 147§2

. 3.81-3.74
mﬁwag %Hﬁ?Cﬁ%HK) .30 géhlﬁe b3C9utE)3 §37émoﬁskker°
s) 2.07-2.02 ( 1.8 9 (2H m , 8 (9

added at 0°C, and the m¢xture was stirred at room
temperature for 2.5 hours. To the reaction solution,
water was added, followed by extraction with ethyl
acetate three times. The obtained organic layer was
washed with water and saturated saline and dried over
anhydrous magnesium sulfate, ancd the solvent was
distilled off under reduced pressure. The obtained
residue was purified by silica gel column chromatography
[ (L) ethyl acetate; (ii) ethyl acetate:methanol=98:2-
96:4-293:7-90:10, v/v])}. The same reaction as in the
method described in Example ©X was performed using a
portion (293 mg)} of the obtained compound toc obtain the
titie compound as yellow oil (283 mg, yield: 38%).
'"H-NMR (400 MHz, CDCls) & ppm: 8.22 (1H, s), 7.77 (iH,

J = 9 Hz), 7.55 (1lE, s), 7.39 (1H, J =

\Ne]

Hz}, 5.39-5.33



s); M5 (ESI) nmz: 489 [M+ H'. [0302] (119hb)

i sooropyl 4-({5-nethoxy-6-[5-

(et hyl sul finyl)indolin-1-yl]pyrimdin-4-

yl } oxy) pi peri di ne-1-car boxyl®s e- The sane reacrion as

in the nethod described in Exanple 28 was perforned
. using the tert-butyl 4-({5-

t t hyl sul fi nyl |nd in- 1- 'erid'n-A-
;{?} oxy¥p|§1p%’r§| ggﬁé IBé caU:}r bo;yyl%% 0§106g1_]3 y.}%p m 5'76

d d 4 9a) t the tigl A
e IR e R a%ﬁ.g"b%*"’“y?a he 7'6%)%" 2:71

N 21741 m) 7- 77241
NG00 ) 0 poms .20 it 7
S54053 35 (1H, n) , 4.94 (1H sept, J = 6 Hz) ,
4,32 (2H, t, J =9 Hz), 3.86-3.80 (2H, m, 3.76 (3H,
MS) , (E34303.236 482H, M)+ HB..24 (2H, t, J = 9 Hz), 2.71
(3H, s), 2.08-2.02 (2H ), 1.88-1.80 (2H m, 1.27

(821d, J = 6 Hz); I\/S(ESI) mz. 475 [M=H . [0303]
(Preparat| on Exanpl e of the conpound obr.ained in
édc% Eﬂaﬁﬁﬂl’e}pﬂon@ m%tefti@%]é‘63h5g of corn starch,

eég}of crystalline cellulose, and 1 g of nmagnesium
Yot S e i ol WP st g Y%Lb@yrjambqbelhd‘ér and t hen

: ssed usi.n tabletin gachl ne to obtain
yt%a&pﬂe) Ige ST TRANPFES 1) oral gl ucose

t0|eﬁ@PC6 teSEéQCtlgpu34quthe method described in

Example 28 was performed using the tert-butyl 4-{{5-
methoxy-6-{5- (methylsulfinyl)indolin-l-yl]pyrimidin-4-
yl}loxy)piperidine-l-carboxylate (108 mg, 0.221 mmol)
produced in paragraph (119a) to obtain the title compound
as white powder (80.1 mg, yield: 76%).

'H-NMR (400 MHz, CDCls) & ppm: 8.21 (IH, s), 7.77 (1lH, d,

J =9 Hz), 7.55 (14, s), 7.39 {(1H, &, & = 9 Hz), 5.40-

9 Hz), 3.86-3.80 (2H, m), 3.7¢ (3H, s), 3.43-32.36 (2K, m),
3.24 (2H, t, J = 9 Hz), 2.71 (3H, s), 2.08-2.02 (2H, m),
1.88-1.80 (2K, m), 1.27 (dH, d, & = 6 Hz);
MS (ESI) m/z: 475 [M - EI7
[0303]
(Preparation Example)
5 g of the compound obtained in each Examplie, 90 g
of lactose, 34 g of corn starch, 20 ¢ of crystaliline

cellulose, and 1 g of magnesium stearate are mixed using



mce 2.0 to 8.0 ng of a test conpound was wei ghed and
then placed in an agate nortar. Wile the conpound was
pul veri zed, a 0.5% et hyl cel i ul ose sol uti on was added
thereto to prepare a 1 ng/ M9@uspension. Mce C57/BL6J
(6- to 8-week-old male) were purchased from Charl es
Ri ver Laboratories Japan Inc. and raised in a cage

A idnddiewn begale cqomﬂpeélg’féf\eﬁglggy b %lmtci V\ﬁgghine

fasted after 5 to p.m o ore t e test.

@ ddwe treHardavw s . bl ood was collected fromthe tai

vein, and the preceding prepared suspension was

x4y adm nistered to each of the mce. Thirty

m nutes after adm nistration, blood was further

(ot dtedisethdroom )t herd Al §lved se (Ppbasrangkucese (bETE) uBing
this blood was used as a pre-value), and a 20 to 30%
gl@feose solution was then orally administered thereto

at a dose of 10 m/kg for glucose |oad. After the

gl ucdsé |t@a§ ObIMSo P fnels Faft HEIMROLN@t BASf Vehvhpe &ad|

velin at oints 15, 30, 60, and 120 m nutes. The
U el Db P et T Fined (B sboaF AP copraawmRg vas

Th | |s .at
a0 i it ot GF {7t N Of G Bea T 0dt WaPe 4o

ucoy o gx% est ., an
@?e ratedcj)?f5 %écgtageilﬂséT gﬁggggeIAUC'%pgp?%7/§”°J
vehi € eg 19de i agG Nkst €1 ede 9L OHQI\%S%' chlo@rt @d=r12s River
this vehicle- adninistered group, a

raebhyt el d 41l Dggasoi bt OAnMASa 1 gdal HhStaer'%QIe' Rgtead tofey

t he suspension of the conpound [ 0305] [Table 2]

became 9- to 13-week-o0ld. The mice were fasted after S5
to © p.m. oif the day before the test. On the test day,
blood was collected from the tail vein, and the preceding
prepared suspension was orally administered to each of
the mice. Thirty minutes after administration, blood was
further collected from the tail vein (plasma glucose
level in this blood was used as a pre-value), and a 20 to
30% gluccse solution was then orally administered thereto
at a dose of 10 mli/kg for glucose load. After the
glucose ioad, blood was further colilcted from the tail
vein at tTime points 15, 30, 60, and 120 minutes. The
collected blood was centrifuged to separate plasma. The
pre-value anc plasme glucose ievels at 15, 30, 60, and
12C minutes atfter the glucose loacd were measured using
Glucoroder GXT ({Shino-Test Corp.), and the rate of

decrease in blood glucese AUC (%) Zrom a vehicle-



Conpound Rate of decrease in AUC ( o) Exanple 1 28
Exanple 2 22 Exanple 22 21 Exanple 31 20 Exanple 44
18 .Exanple 60 22 Exanple 80 19 Exanple 83 20
Exanpl e 85 27 Exanple 92 i821Exanple 93 jr, Exanple
104 10 Exanple 116 17 Exanple 117 27 Exanple 118 16
[0306] (Test Exanple 2) test on neasurenent o=

On. 4N, 00 . _a
e stnd e el Bhed Ana then Pl e maraia o
ST itrAlst M d &y D@ compound hschpubyenizede 809ue¥on was
met hvl cel | ul ose solution is added thereto to prepare
aaimd.rh S d suspensd ot Fi3d4snapsnkdont 87 tweekofbdund.
mal e) are purchased from Charles River Laboratories
(Pygei] 1 nc. and fasted after 5 to 6 p.m of the day
before the test. On the test day, the body weights of
tTedo keatd] are neasured, and the test conmpound is then

orally adm pistered at a dosg_gz 1F g kg tazeach

Compound in AUC (%)
Examplie 1 28
Example 2 22
Example 22 ' 21
Example 31 _ 20
Example 44 18
.Example 60 22
Example 8C 19
Example 83 2
Example 85 27
Example 92 16
Example 93 15
Example 104 10
Example 116 17
Example 117 27
Example 118 16

[0306]
(Test Example 2).test on measurement oi compound
concentration in rat blood

20 to 50 mg of a test compound is weignhed and then
placed in an agate mortar. While the compound is
pulverizec, a (C.5% methylceliulose solution is added
theretc to prepare & 2.5 mg/ml suspension. F344 rats (5-
to 7-week-0ld male) are purchased from Charles River
Laborazories Japan Inc. and fasted after 5 to 6 p.m. of
the day before the test. On the test day, the body
weights of the rats aré measured, and the test compound

1s then orally administered at z dose of 10 ml/kg to each



192 of the rats. Blood is collected fromthe tai

vein at tinme points 0.5, 1, 2, 4, 6, and 24 hours

after administration. The collected blood is
centrifuged to separate pla%kea- The plasma is
deproteini zed and then applied to liquid

chr omat ogr aphy/ mass spectronetry apparatuses to

cal he ound td i . the pl B 5+
O[‘O§8tlg] q‘la?cf'é'st ng)ggp#é §§>q2%z{g%(?u‘clg{c,ﬁne t{hoT et:thnLc e‘ﬁet?‘lrelggtal
i@ Do s g ats 200 /1y ©f ankiesh LOHPOUAHLLS

wel ghed and then placed in an agate nortar. \Wile the
RO d 151 gl vehiezed,l 1&acitbd% rmidyl cetditt ©8fuged to
solution is added thereto to prepare a 7.5 ng/ni :
SSHISPeNst ol a sen  dinkf erlertmal osesd@fr stspeinsddnsna@r ehen
prepared, the preceding prepared suspension is
aggmjuiesd | &b | yigil ditddrana hoaropb¥ maeshygbeekromesey
solution to prepare the suspensions of interest. .
FRpkert i3 yL o a3l Ahek ZuckieP DPBBeune FanregntratsopgLn
to 12-week-old male) are purchased from Charles R ver
hbore@ Pt es Japan Inc. Before the test, basic bl ood

| ucose | evel s and body weights are adjusted to be
gﬁ%%f]in | evel between adm ni stered groups. The rats

S f after 3.10,6,n L1thg,day hetoreth ;
PeSre BRTHE 1 Ecr a2 BPs5y Mo borren s r omthg i
fﬁ{é vein, and the preceding prepared suspension is
then orally adm nistered to each of the rats. Thirty
m nutgeso afd esr A stsRbbeAd bkopd: hsefushhetnen piaced
collected Tfromthe tail - 193
in an agate mortar. While the compound is pulverized, &

0.5% methylcellulose solution is added thereto to prepare
a 7.5 mg/ml suspension. When different doses of
suspensions are prepared, the preceding prepared

suspension is sequentially diluted with a 0.5

o0

methylcellulose solution To prepare the suspensions ot

interest. Zucker faity rats and Zucker Diabetic Fatt

<

rats (8- to 12-week-old male) are purchased from Charles
River Laboratories Japan Inc. Before the test, basic
biood glucose levels anc body weights are adiusted tc be

equal in level between administered g The rats are

]
O
o
o
0

3 to 6 p.m. of the day before the test. On

Hh
o))
0
ct
()
[oN
A1)
Hh
t
V]
3
&

the test day, blood is collected from the tail vein, and
the preceding prepared suspension is then orally
administerec to each of the rats. Thirty minutes after

administration, blocod is further collected from the tail



vein (plasma glucose level in this blood is used as a
pre-value), and a 20% gl ucose solution is then orally
adm ni stered thereto at a dose of 4 m/kg for glucose
| oad. After the glucose loatl93btood is further
collected fromthe tail vein at tine points 30
mnutes, 1, 2, and 4 hours. The collected blood is

centrjfuged to separate _plasngp, . The pre-val ue_and
b iCost FEver ot oo ntit o5: 858 1¥ BRa%S:

Jur ter | yg9seq ) ~a ut ed LG 2114
St i vl Eaa A te i e A

Aeel easeeidy bipod ghugose AV (& hram/agvebiCheyucose
adm ni stered group is calculated. To this vehicle-

Bk Ni strfereed tgou, udo gk 5% et hyl s@d | Us osersetdt EON1ésSted
admni stered instead of the suspension of the
tompoting. tai ndusini at Appki pabnkst B0[ 6308 cesA donpounds 4
of the present invention or a pharnaceutically
aoeept alfire salltladierddfloxd usefeentasl fngedctpveeparate
ingredient in a pharmaceutical conposition_ for
R+ ng Td/ote pravientdmg, PIdsnexahpfeset ypeeis at 30
di abet es 1msllitus,_tﬁpe 2 di_abetes neLILtqs, .
ptRghafcy’ di abetBS, ¢ RYPEFgFYEER A Eadsed By otRér are
factors, inpaired glucase | erance (Il GT), o
BESBRT Y- PEFAP el i oEasEe G donprPcaronEFFom and the
?%@QeggsdelgéaéecﬁélFﬁoo%'gﬁu%%ggoﬁ%% Q%pr%ﬁ%ﬂi%dvg%icle—
é géneral fornula (T) or a pharmaceuti dally
QﬁﬁgﬁiQQE?eéabkohgeﬁgogélcaﬁatgél MN MRS venicie-

administered group, a 0.5% methylcellulose solution is

administered instead of the suspension of the compound.

Iﬁdustrial Applicability
[0308]

A compound of the present invention or a
pharmaceutically acceptable szlt thereoi is useiul as an
active ingredient in a pharmaceutical composition for
treating and/or preventing, for example, type 1 diabetes
mellitus, z—ype 2 diabetes mellitus, pregnancy diabetes,
hyperglycemia caused by other factors, impaired glucocse
tolerance (IGT), diabetes-related disease, or

complications from diabetes.



RIOPST N NO7 (I) R R R3)n wherein pis | or
2; RLis a Cl-C6 al kyl croup which my have 1 to 3
substituents selected from substituent group a, a
C3-C7 cycloal kyl group whild¥ may have 1 to 3
substituents selected from substituent group (3, a
C2-C6 ai kynyl group which may have 1 o 3 substituents
selected from substituepf greup (3, a C2-C6 al kenyl
group which may have 1 to 3 substituents sel ected
from substituent group 1li, an amno group, or a
nmono- or di (Cl-C6 al kyl)am no group; substituent group
1x i 8 thepguodpreprsksshicag 6l andajagamlatfdPuuda (I) or
hydroxy_ group, a Cl-C6 al koxy group, a C3-C7

ac ytlaaakkyh tgroaup ywh ccteotey laves 1t tohSreabst i t uent s
sel ected from substituent group (3, an am no group, a
nmono- or di (C-C6 al kyl)am no group, an aryl group
which may have 1 to 3 substituents selected from
substituent 195 gro (3, and a heteroaryl group

whi ch may avﬁ lto substituents selected from
subst i t uent Byramp bst i t Broup (3 is the

| ogen at a hydroxyl group,
a _Ll- al koxy group; inis
eaclO R2 he thél)sane or

kogen atomRa CI1-C6 al kyl group,

wherein

p is 1 or 2;

R! is a C1-C6 alkyl group which may have 1 to 3
substituents selected from substituent group a, a C3-C7
cycloalkyl group which may have 1 to 3 substituents
selected from substituent group B, a C2-C6 alkynyl group
which may have 1 tTo 3 supstituents selectec from
subs<ituent group B, a C2-C6é alkenyl group wnhich may have
1 to 3 substituents selected from substituent group B, an
aminc group, or a mono- or di(C1-C6 alkyl)amino group;

substituent group o is the group consisting of 2
halogen atom, a hydroxy-. group, a Ci-C6 alkoxy group, &
C3-C7 cycloalkyl group which may have 1 to 3 substituents
selected from substituent group B, ar aminc groug, a

mono- or di(Cl-Cé alkylj)aminoc group, an aryl group which

D

may have 1 to 3 substituents selected from substitusn:



or a O-C6 al koxy-Cl1-C6 al kyl group; n is an integer
of O to 4 ; each R3 may be the sane or different. and
is a halogen atom a Cl1-C6 al kyl group, a Cl-C6

al koxy group, or a Cl-C6-alkéxy-Cl-C6 al kyl group; R4
and R are each independently a hydrogen atom a

hal ogen atom a Cl1-C6 al kyl group, a Cl-C6 al koxy

it f S 811 BARR, T
%f @&5 t59£° {@%CPr ysﬂ%%%ltu%%63gé§“93 't“e”ts

fromsu uent group a, ¢l oal kyl
grou S By S LS 5&l e
fro I%l‘v&%stlhctuent h‘g\rlogll?ég(%éatq%% %6$g$ yﬁ?ﬂq glr%g% Oz
W1l §die Byt Say €a Iny @ Sx gubgtbligentss csekbectedyfir ghoup, and
substituent group (3, a C2-C6 al kenyl group which nmay
have-Ccd &bk3xgubsdupuents sel ected from substituent
group an aryl group which may have 1 to K substituents
sel et es 4 omsadsst iafughttgréaup R, or a heteroar vl
group which may - 196 have 1 to 3 substituents
sel e fiFomagulbst ithGe Ry cup diaBEemgt jang h‘%/d@ ogen

atom a d-C6 al kyl roug which may have 1 to
SULSYPT UBRPE. S8l EoTE wsaﬁﬁ%uémclgﬁéuﬁl@xva group,

C3-C7 | L h h 1to 3
%Ub‘ét?gygﬁgg Eéf‘écf dB?rﬁ:Jh%é&g?g)t/‘ﬂ%\é(ﬁt grgup (3, a
C2-C8, alk Ipylm?; é{l dd\@fgh . Ry . have 1 to 3

substltuen S sele rom substituent group (3, a

C2- C6 @é%eﬁyhmﬂf999t%ﬁJQﬂnﬂ§y rhéyffériﬁk and 1s a
subst Ituents selected from substituent group

halogen atom, a Cl-Cé6 alkyl group, a Cl-C6 alkoxy group,
or a C1-C6 alkoxy-Cl-C6 alkyl group;

R? and R’ are each independentliy a hydrogen atom, a
halogen atom, a Ci-C6 alkyl group, a Cl-C6 alkoxy group,
or a C1l-C6 alkoxy-Ci-C6 alkyl group:;

R® is -C(0)0-R®, -C(0)-R®®, or -5(0);-R°;

R® is a C1-C6 alkyl group which may have

[#9]

i o
substituents selected from substituent group «, & C3-C7
cycloaiky: group which may have 1 to 3 substituents
selected from substituent group B, a C2-Cé alkynyl group
which may nave 1 to 3 substituents selectec Zrom
substituent group B, a C2-C€ alkenyl group which may have
1 to 3 substituents selected from substituent group [, an
aryl group which may have 1 to 3 supstituents selected

from substituent group P, or & hetercaryl group which may



(3, an amno group, a nmono- or di (Cd-C6 al kyl)am no
group, an aryl group which nmay have - to 3
substituents selected from substituent group (3, or a
het eroaryl group which may 1%ave 1 to 3 substituents
sel ected fromsubstituent group 13; R6 is a C-C6
al kyl group; and RC is a hydrogen atom a hal ogen
nakeM1 Q% 8 ChipCR i Aldtls HOUR-t el FhG, COMPOUNient group
according to claim1, wherein R- is a Cl1-C6 a?ﬁy?
pgroup which may have 1 to 3 substituents selected
from substituent group a, a C3-C7 cycloal kyl group
whi ch®may have dkdoer3 sidst | 4 uentse selegt egrbupnvhich may
substituent group (3, an am no group, or a nono- or
heivieCl1- t06 Jalskyls)-aruso g cupl e St ed her @onpoosdi aceot dyagup
toclaim- or 2, wherein R is a Cl-C6 al kyl group
owhiec I 3rdy’ lraace ok ltky 13 st _wiuerh stagehaee et foom
substituent group a or a C3-C cycloal kyl 197 which
Sivdyp thdre Nt &t ¢3 esiiisst | fmnt sulse] Benent fgvaye B, a C2-Cé
ubstituent group.R. 4. The conpound according to any
JTOH AL D B2V ife¥ein 114 BIOSLLThentsmpauRated
faccord%%% LoC§n one_ of claj£% &,tolB, ﬁherein mis
£ 0T R 0§ SR 768N Rt 6“6 C et FopbuRbe dR cBR P gy
HeQ, ANY tgﬁ% Ui Al d 05216 Y grff&nnslg Qi Zen:{hs_roup
conpound according to any one of clalns 1°%o g,

wheyeifn.:nJd, R3 i a8 halogen @tom . 8, ,The : o
[%onﬁbun acé%ré?ﬁg to any one OT(c%alnBaiK{%’%T*q group,

an aryl group which may have 1 to 3 substituents selecied
from substituent group P, or & heterocaryl group which may
have 1 tc 3 substituents selected from substituent group
B

R®® is a C1-C6 alkyl group; and

R’ is a hydrogen atom, a halogen atom, or a Cl-Cob

alky: group.

2. The compound according to claim 1, wherein R® is

"

a

Cl-

@)

(o)

alkyl group which may have 1 to 3 substituen:is
selected from substituent group «, a C3-C7 cycloalkyl

group which may have 1 to 3 substituents sel

D

cted from
substituent group B, an amino group, or & mono- or di(Cl-
Cé alkyljamino group.

3. The compound accoraing to claim

i or 2, wherein R-

group which may nave 1 to 32 substizuents

0]
D
'_l
()]
Q
ol
D
Q
h
[

om substituent group o or a C3-C7 cycloalkyl



wherein R 9 is a hydrogen atom 9. The conpound
according to any one of clains 1 to 8 wherein RS is
a hydrogen atom a Cl-C6 al kyl group, or a Cl-C6
al koxy group. 10. The compauritd -accordi ng to any one of
claims 1 to 9, wherein P5 is a hydrogen atomor a
Cl-C6 al koxy group. 11. The conpound according to any
ne.of .cl ai , r.ei LS 0. .12,
wgﬁgnc%a ogﬁ a%cgt%dﬂsggs%agkgn@%h@o%“%?g%% fﬁﬁrg( 11,
syherein R S - C6 al kyl group which may have _ to
substituents selectee from substituent croup a, a
4C3- Cfhecyehpalikyl agr-owRiing ek mRYy haue drt@ Bins 1 to 3,
substituents selected fromsubstituent group 1, an
wakryle igr aup.swii.ch may have 1 to 3 substituents
sel ected from substituent group (3, or a heteroaryl
Sgr ouphehteohppaypchaveor dios3 tos st idnents sebet ed to
fromsubst-tuent group (3. 198 13. The conpound
WACEGdi g 1tSo lanyaToheR ofl scleaity@s oparo altom. wherein R6 i s
-C (0% -R6l. 14. The conpound according to any one of _
6l ai ABS1CPBPRONaREPTdimRertdl RIRBPHS @&f calasral kyte S
“gipgp which nay have 1 to 3 substituents selected
“omsubstiS uent group a or an aryl group which may
7haveT%Qt80%g%ubslituen&§r§elected_ from substituent

. O accordl te ahly one o ainms  to 5,
group (3 e compound accordi ng to any one o

flaidm, |, ta 10, .13, pand 14, wher ee,lll’ldtgﬁfi:v Cis a Cl-C6
valkyl cfbup whi ch may “have T10 3 substituents

gel eehed bhe@uskbstd duenth Orolmn @ odd. o Fhe: goppound, 7,
according to any one of claims 1to 10,

wherein R? is a hydrogen atom.

W

9. The compound according to any one of claims 1 to 8,

wherein R® is a hydrogen atom, a Ci-Cé6 alkyl group, or a

(@2

Cl-C6 alkoxy groum.

1C. The compounc according to any one oI claims 1 to &,

5

wherein R’ 1s a hydroger atom or a C1-C6 alkoxy group.

11. The compound according to any one of claims 1 to 10,
wherein R® is -C(0)0-R®2,

12. The compound according to any one of claims 1 to 11,

wherein R® is a

@)
} 1}

--C6 alkyl group wnich may have - to 3

1

.substituents selectec from substituent group o, a C3-C7

3

cycloalkyl group which may have 1 to 3 substituents
selected from substituent group B, an aryl group which
may have 1 To 3 substituents selectecd from substituent
group P, or a heterocarvl group which may have - to 3

subsTtituents selected Irom substiztuent group P.



wherein R6 is -S (0) _-R6°. 17. The conpound accordi ng
to any one of claims 1 to 10 and 16, wherein R6° is a
Cl-C4 al kyl group. 18. The conpound according to any
one of clainms 1 to 1, wheresen Ris a hydrogen atom a
fluorine atom or a Cl- C3 al kyl group. 19. A conpound
represented by the general formula (I1) or a

SRR SRR A T B oo

RI 9. rel_ eRlL is a C1-C6 al kyl group which
w(h I)ehaveRgl o3 SU%stltuents sel ected from

ub |tue:qrfp I L gr oup. Whi
r?gy f%lve 1 o&%‘ stltue ts \gcc?rgéd rodr%laol%)S Pied 10

aHPsitd t %@%r@ir@uﬂiﬁb@s €2-66 %' KXY lg rRQURN 1 W 63 JTBYa ve

have 1 to 3 substltuents sel ected from sSubstituent

19U (Fub S C20 & al kenwl - 9k odpowhisGRs ARy have Yéuboa?’ or
substituents selected from substituent group (%

aamary groupye ovh achonay wavei [ CloCB ahl@yt)amant)sgseﬂlp,cted
substituent group a is the group consisting of a
thadmo garb sit boyemt hydowxyp. group, a Cl-C6 al KOXy group,

15. The compound according to any one of claims I to 10,
13, and 14, wherein R® is a C1-Cé alkyl group which may
have 1 to 2 substituents selected from substituent group
o.

16. The compound according to any one of ciaims 1 to 10,
wherein R® ‘is -S(0).-R®%.

17. The compound according to any one of claims 1 to 10
and 16, wherein R®* is a C1-C4 alkyl group.

18. The compouna according tc any one of claims 1 to 17
wherein R’ is a hydrogen atom, a fluorxine atom, or a Cl-
C3 elkyl group. |

19. A compound represented by the general formula (II)

or & pharmaceutically acceptable sall thereo

I h



C3-C7 cycl oal kyl group which may have 1 to 3
substituents selected from substituent group (3, an
am no group, a nono- or di (Cl-C6 al kyl)am no group,
an aryl group which may hau@9l-to 3 substituents

sel ected from substituent- group (3, and a heteroaryl
group which may have 1 to 3 substituents sel ected
from sybstituent group (3; substituenr group Pis the

%roup consisting of a halogen atom a hvdroxy- group,

a Cl-g36 ; %'%yblgt%ueak§ﬁdgf%d%-é%i{ﬂ HURQUP: B 1§

an i nteger of to 3; "each RZ may e sanme or

e d a n kyl ar -
e X T

gyoupalkyli granpi wtegermaf, Oatve 4; 200 seaeh iR3ommy: be
the sane or different and is a halogen atom a Cl1-C6
atkyttgrodpomas@is€o-abkoxyrgioup, aor2ac€ aChynyl group
al koxy-C -C6 al kyl group; R4 and RS are each
vhiebendgnhiyeal hydr dgenbatdmucatshakdgensdt dmoma
Cl-C6 al kyl group, a Cl-C6 al koxy group, or a Cl-C6
abkexytaentegabkyl P graupz—Réadilkeayd goeual kil chr ogy have
whi ch_may have 1 to 3 _substituents selected from
%uB@trtééﬁthFBEB a, salester *é§€l@&Pﬁyk»&ﬁ@upQMQQﬂwﬁr an
% ave 1 to 3 substlguents zilegieq nhom
<lib8ET PARHP gPoup 137Ca €2- &6 Gilkyify F1EVSls™ i & sy
have 1 tgtB sub |tuent§ selggted from %gbs |%uent
gr oup” % 2ar kenyl “grotp whi'ch may S hive %1% 03
ﬁH@%&BBUanﬁ Sel%9&99x9foah%ugﬁtlt%ﬁﬂb69%9%gxg3

aryl “group whi ch may have to 3 substituents sé1ected
C3-C7 cycloalkyl group which may have 1 fo 3 substituents
selected from substituent group B, an amino group, a
monc- or di(Cl-Cé6 alkyl)amino group, an arvi group which
may have 1 to 3 substituents selectec from substituent
group B, and a heterocaryl group which may have 1 to 3
substituents selected from supstituent group B;

substituent group P is the group consisting of a
halogen atom, a hydroxyl group, a Cl1-C6 alkyl group, and
a Ci-Co alkoxy group;

m is an integer of 0 toc 3;

2 - . s . ! .
each R® may be the same or different and is a

halogen atom, a Ci-C6 alkyl group, a Cl-C6 alkoxy group,

[0)}

or a Ci-C6 alkoxy-Ci-Cé alkyl group:;

rr is an integer cof 0 to 4;



from substituent group (3, or a heteroaryl group which
may have 1 to 3 substituents selected from
substituent croup (3; and R is a hydrogen atom a
hal ogen atom or a 01-C6 - a2&yl-group. 20. A conpound
sel ected fromthe group consisting of the follow ng:

i sopropyl 4-({6-[5-(nethylsu_fonyl)indolin---

yl'] mér 'Jiﬂ dbnz 45 YL EOXYLPLRRE di-neslrearboxy af &5 &

i sobut

k“al( r{5a1{c§'ﬁEt haylfsiﬂé@né/ikvfdgfbu}?l y! l”@)‘fjbnbidL'kE!xx group,
‘oxy) piperidine-I-carboxyla tent-butyl Z= (;

&% ifhl(dﬁﬁimﬂé%%i@ﬁgwé A1EQL | §rbop;

yl ] pyri mdin-4-yl}oxy) piperidine-I-carboxylate; - 201

cycl adfutyb HS(4ﬁe[éa¢neihyé§ahﬁenyﬂyladobumobenybtom, a

pyrimdin_-4-yl}oxy) piperidine-I|-carboxyl ate;

mqb¢@©@n¢w¢mA-4{@1f66(atth¥Isubﬁpnyh)ﬁﬁd@ﬁialkoxylproup,

pyri m di n-4-yl } oxy) ? gerldlne | - car boxyl at e;

ar e hyl o o3 kqxz({% T (akkKyl SGPRBAYI )i ndol i n-1-

yl ] pyrd, mdin-4-vl pi peri di ne- 1- carbox%!ate

cycldbrop%l%ethy@ 45{%3 [ BT PHBt KPLSHI Féay PRVSdEI itA- -
¥r|n1d|n 4- Y g g pe ridine-I|-carboxyl at e;

%U?ﬁ yF%%@%%us TEt8 r?ﬁe?H?Fs&kPSﬁylﬂFﬁ&Blﬂn p- C3-C7

Yy LoyLi gt d Qﬁfe%'&qggx} RLDeRLILNS” Locar RO At Gin:

cy et op=opV

§e£QE£Q¥ fugioggbgkgdglhn 9}ou¥|hpy5|€bdkn é¢&|% group

Yprperrdine-T-carbox f 1 toroet’

éhiéﬁ ﬂgv(ﬁ§§hy*SHbfgnﬁh%bHQbeﬂtE selected from
y7] pvrim di n-4-yl)oxv) piperidine-I-carboxyl ate;

2vR=di fl,uQr 08t BYE f; (£6chbSc6mat hvhsul Heryl) Wide haylhave
1 to 3 substituents selected from substituent group P, an
aryl group which may have 1 to 3 substituents selected
from substituent group B, or a heterocaryl group which may
have 1 to 3 substituents selected from substituent group
B; ana

R’ is a hydrogen atom, a haloger atom, or a Ci1-C6

alkyl group.

20. A compound selected from the group consisting of the

following:
isopropyr 4-{ie-Z~-(methylsulfonyl)indolin-I-
yvllpyrimicdin-4-yijoxv)piperidine-i-carboxylate;

isobutyl 4-({6~[5-(methylsulfonyl)indolin-1-yl]pyrimidin-
4-ylioxy)piperidine-l-carpboxylate;
tert-butyl 4-{{¢-[5-(methylsulfonyl)indoiin-1-

yvljpyrimidin-4-yljoxy)piperidine-1l-carboxylate;



yl ] pyri mdin-4-vl}oxy) piperidine-I|-carboxyl ate;
2,2,2-t _rifluoroethy-
4- ({6-[5-(nethy, suifonyl)indolin-_-
ylj pyrimdin-4-yl}oxy)pi per2dine-| - carboxyl at e;
1- (6-{[ 1- (3- et hyl but anovl ) pi peri di n-4-yl ] oxv}pyrimdi
n- 4-yl)-5- (nethylsulfonyl)lndollne i sopropyl

{ -hoxvr 6- [ j I =
ST s O B S Py a8 ac e

BB n-a-y1) dine-1-carboxylate;
§ 6?% nétﬁgkv é’[§“¥n§?§$§tl%oﬁy|)lﬁéoofﬁ-F-

d}}d]ﬂyddrfﬂydl mAc yé3 pwmé@e?r i dinechyearnbexyhater-
i'sopropyl et hyl scl fonyl)
ylmhyjjmﬂdyﬂ&pwylnmﬂyhplpﬂrldine—l—carboxylate;
4-y=}oxv)oi peri di ne-_-carboxyl ate; 202 isobutyl 4- ({
B-efiorlfmetdyl st f 0bry[ 3- (imeohyhstlybohpyn iimddinn-1-

4-yl } oxy) pi peri di ne-1-carboxyl ate; sec-butyl

v (i 6e Irslqiat hdrt sult e onyp 3 Padsbipe tLyicppporyildita-

4-yl }oxy) pi peridine-1 -carboxylate cycl obut yl
qyf@{@l[@s(léﬂ%v%mﬁohyﬁnﬁdém?ﬁnwlsulronyl )indolin-1-

LT het g1 9y Bt Egr@?h&&baﬁa&%"%ﬁ%ﬁ -

din-4-vyl b | t
Jép%ﬂr Forbe i 4 {16 e e P A dor - -
g@g&gﬁmﬁgm% rgl%f%;gwn%p%' 8- carhgd.ate

#= &§BI£§ &§{h¥£§9+fQDYHELm§Q|hﬁﬂhylsulfonyl indolin-1-
yl[pyrimdit_-4-yi}oxy) plperldlne |-carboxylate

Verbybuhydin-4-yljoxy)piveridine-1-carboxylate;
4- [(% {5-[(2-fl uoroethylysul fonyl]indolin-I-

yHipyotoedhnid4yl() oxyEpi(petindilrerl ~aarbaxnddties-1 -
tert-butyl 4-({6- [5- (propylsulfonyl)indolin-I-

yii] pyrimidin-4-yll} oxy) piiperiidiime- oz o lates ;
2,2,2-trifiuoroethyl _ o ' o

4, pfeifsupppepriysulif-anyr)itnd@sStiy Lsulfonyl) indolin-1-
yvllpyrimidin-4-ylloxy)piperidine-l-carboxylate;
2,2,2-trifluorocethyl 4-({6-[>-(methyisulfonyl)indolin-i-
vlipyrimidin-4-yljoxy)piperidine-l-carboxyliate;
1-(6-{[1-(3-methylbutanoyl)piperidin-4-yl]loxylpyrimidin-
4-yl)-5-(methylsulfonyl)indoline;

isopropy: 4~ ({d5-methoxy-6-[2- (methylsulfonyl)indolin-1-
vllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
tert-butyl 44({5—methoxy—6—{5—(methylsulfonyl)indolin-l—
vilpyrimidin-4-ylloxy)piperidine-l-carboxylate;
isopropyl {é-[5-({ethylsulfonyl)indoiin-1-yl]pyrimidin-

L-y_loxy)piperidine-:-carpoxylate;



yl ] pyri mdin-4-yl}oxy)pi per idine- i-carboxylate,;
tert-butyl 4-({6-[5-(cyciobutvisulfonvl)indolin-| vy
pyrim di n-4-yi }oxy) pi per idine-1-carboxylate; 1]
tert-butyl 4-({6-[5-(nmethyid f4 nvl )i ndolin-I-

yi ] pyri mdin-4-yi}oxv) piperidine-I|-carboxyl ate;
2,2,2- rri-Iuoroetth

h I)d
ls?%{g? VE% ¥gs oxv?gﬁggr ?Jﬂxﬁn%%ﬁ%ox gy T imidine
h | f | -2, 5-
?gpéggypngg?}gfnguggyfﬁﬁ*%?&éﬂﬂifoigfsglngYdlne | -

sgétggﬁ%haﬁe ({8035 Q%QH%@éﬂ%@dﬁ%ﬂmﬁnd0iln l-yl]pyrimidin-
5- (et hyl sul finyl)indolin-I-

4y L pyEiybdbBrddy hkexypifeertdidwe= 1 - car boxyl ate; and
i sopropyl

c#e( bburglhaxy {6 5—((rethyil sl f oyl ) i nglol im-1-
yl ] pyri m din-4-yl }oxy) pi peridi ne-|-carboxylate. 21. A

yphayvmrasedtincdl véompysintiinst cdhpe T 5T erjr o xohpound
according to any one of clains 1 to 20 or a

cpharpacentieaily dcddptalbl ol SaP YL e ek ¥of L asndnl Heti ve
L ngr edi ent.. 22 The harnace tical composition
Yéé@dF&FHGlPO LMY PR IS RRT T T T /R a?ﬁeventing

1.di abetes .me| It di abet |
e e s L AR %&mm&% Cal

ﬁ?}%'“d‘?@—%‘:% qndi.ng 4 1%%%52‘?&21&&9% GeALLNg

préventi'ng adi’posi 2 conpound

236C oI di NG 1t 0, %rﬁﬂe @I éth%;?sg@r@ﬁyf‘\ indolin-1-

pharnaceutlca y accepta Ie salt thereof for
VAN QAUCi gy 18 phay] t¢§@$ - CQOROSELEQPpoRBialhe Use

accordlng to claim wherein the

tert-butyl 4-[(6 —!H—[(Z fluoroethyl)sulfonyl]indolin-1-
yllpyrimidin-4-yl)oxyipiperidine-1l-carboxylate;
tert-butyl 4-({6-[5-(propylsulfonyl)indolin-1-
vilpyrimidin-4- yi}oyy)oloerldlno l-carboxylate;
2,2,2-trifiuvoroethyl 4-{({6-[5-(propylsulfonyl)indolin-1-
yllpyrimidin-4-ylioxy)piperidine-l-carboxylate;
ﬁert—butyl 4—({6-[5-(cyclobutylsulfonyl)indolin-1-
yi]pyrimidin-4-yiloxy)piperidine-l-carboxyiate;
tert-butyl 4-({6-[3-(methylsulfinyl)indolin-1-
vl]lpyrimidirn-4-ylloxy)piperidine-l-carboxylate;
2,2,2-trifluorocethyl 4-({6-[5-(methylsulfinyl)indolin-1-
vllpyrimidin-4-yl}loxy)piperidine-l-carboxylate;

isopropyl cis-3-flucoro-4-i¢c-(5-methanesulfony:-2,3-

dihydro-indoi-1-yl)-pyrimidin-4-yloxy]-piperidine-1-

carboxyliate;



phar maceuti cal conposition is a conposition for
-reating and/or preventing type 1 diabetes nellitus,
type 2 diabetes nellitus, or diabetes-rel ated

di sease. 26. The use accord®y to claim 24, wherein
the pharmaceutical conposition is a conposition.for
treating and/ or preventing adiposity. 27. A nethod

/ _
CYGLOERSB IR O LV LGN PEFRELny EOTRELELRG -
y@]wm%%qrﬁqwﬂldagj t;olp@éwl@ﬂ?eﬂi &habhBy1210; 2044 20

or pharnaceutlcally acceptabl e salt thereof to a

igRprRpyl 28 ( (Ehendmidiog @cros dhé‘lgh:fps@ ﬂiﬂyz?-hnwaﬂﬁm-
t he dlsease is type 1 diabetes litus, type 2

ydn@b&ﬁa&dﬂnﬂd4ﬁhﬁnxywpibe&&ﬂfne+z%emfﬂoﬁySease 29.

The nmet hod according to claim 27, wherein the disease
2ils adi pbsirmpced0iciie qusttleed tacgo ratimyy ol renye onenwdund
clains 27 to 29, wherein the manmal is a human.
according to any one of claims 1 to 20 or a
pharmaceutically acceptable salt thereof as an active
ingredient.

22. The pharmaceutical composition according to claim 21,
for treating and/or pieventing type 1 diabetes mellitus,
type 2 diabetes mellitus, or diabetes-related disease.
23. The pharmaceutical composition according to claim 21,
for treating and/or preventing adiposity.

24. Use of a compound according to any one of claims 1
to 20 or a pharmaceutically acceptable salt thereof for
producing a pharmaceutical composition.

25. The use according to claim 24, wherein the
pharmaceutical composition is a composition for treating
and/or preventing type 1 diabetes mellitus, type 2
diabetes mellitus, or.diabetes—related disease.

26. The use according to claim 24, wherein the
pharmaceutical composition is a composition for treating
and/or preventing adiposity.

27. A method for treating aﬁd/or preventing disease,
comprising administering a pharmacologically effective

amount of a compound according to any one of claims 1 to
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20 or a pharmaceutically acceptable salt thereof to a
mammal.

28. The method according to claim 27, wherein the
disease is type 1 diabetes mellitus, type 2 diabetes
mellitus, or diabetes-related disease.

29. The method according to claim 27, wherein the
disease 1s adiposity.

30. The method according to any one of claims 27 to 29,

=

herein the mammal is a human.



