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Fiel.d [0001] . The present invention relates to a novel

S iect or a pharmaceuttoal) y accept abl & sal ¢ AAMOHIHINN

and to a pharnmaceutical conposition conprising thessoso

conpound or pharmaceutically acceptable salt thereof
as an active |ngred|ent Back round Art [0002]

Di abetes nellitus is a HIL@ sease mainly
characterized by a chronic hyperglycen1c state caused
by a shortage of insulin action. For treating

di abetes nmelli vdug t

practi ced toget%ﬁ%ly& ﬁﬂi&ﬁﬁiﬁgﬁgiC%gﬁQﬁéﬁgtheraples

For exanple, a 'biguanide or thiazolidinedione agent

whi ch inproves insulin resistance, a sulfonylurea or

gkknhdesagent.jwhich pronotes insulin secretion from
pancreatic 1i cells, or an a-glucosidase inhibitor

wboohji nhibits sugar absorption is used as an ora
hypogl ycem ¢ agent, a type of therapeutic drug for

di abeTles pekbehtusin{8003bn relates to a novel pyrimidyl
122212222000 0vEEEvEEIEvVELEVEL LY i Tt *@00002% 2
Hodevene tchaveuvagehteyimgve emrglepomtied d¢ffdraver 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 caﬁsed 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 B cells, or an
a-glucosidase inhibitor which inhibits suéar absorption
is used as an oral hypoglycemic agent, a type of
therapeutic drug for diabetes mellitus.
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side effects such as: lactic acidosis (biguanide
agent); weight gain and edema (thiazolidinedi one
agent); hypogl ycenm a and secondary failure due to
'ong-term use (sul fonylureagand glinide agents); and
di arrhea (a- glucosidase inhibitor). Thus, there is a
need to develop an oral hypoglycem c agent that can
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Pat ent cunment 4: Panphl et of I[nternational

FPubtosadaon 1MNoibWPOY/ 3B scheasares o nded to develop
I nvention Problens to be Solved by the Invention

#0008} 1 - hBpoThyeeman aBfatt thrtt RanpresEARt sualenrpbAems.
is to provide a pyrimdyl indoline conpound which
E¢P@eturally differs fromconpounds used as active
ingredients in_conventional oral Qypggpggﬁglgegggnts

and ?Qﬁ]ﬁﬁﬁyEﬁyrlmldlne compound

carboxylate compounds, and the llke have also been
developed in recent years as oral hypoglycemic agents
having a novel structure (see e.g., Patent Documents 1 to
4y .
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Patent Document 1: Pamphlet 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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excel | ent hypogl ycem c effect, or a pharnmaceutically
acceptable salt thereof, and to provide a
pharmaceutical conposition having excellent
therapeutic and/or preventiye_effects on type 1

di abetes nellitus, type 2 diabetes nellitus,
pregnancy di abetes, hyperglycen1a caused by ot her

fact ai red tolerance (1GD),
di abat Bl dhr g & e‘tee CSERf TRyt ion is to

BYBPLAL PRl P s b fffH%ffﬁSfe{;@goﬁnd LR doetanol i sm )

nor nal rtension rver,
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Fa

nmyocardi al 1 nfarction, arteriosclerosi

@N@@éﬂti§ﬁﬂlaor@Ddhgﬁééiyc@hlcCQQEht§aEh9n§hﬁEﬁnhas an
di abetes (e.g., retinopathy, nephropathy, neuropathy,

catal bett ]ﬁppbggﬁﬁgmﬁﬁeefféﬁfﬁCthHSthSﬁa&@utaeglly
ketosis). Means for Solving the Problens [0007] The
@¢@%§h¢blﬂvealtohhprevfdeanﬁltoapronmdand papresentiedcal
by the general formula (1) or a pharmaceutically
aerRpt hbl enshpvingeeretllant [ poegapautRc2agdrom N N

NCR RI(OPS A/ Ns R ~I) R 3)n _

preventivé effects on type’ 1 diabetes mellitus, type 2
diabetes mellitus, pregnancy diabetes, hyperglycemia
caused by other factors, impaired glucose tolerance (IGT),
diabetes-related disease (e.g., adiposity, hyperlipemia,
hypercholesterolemia, lipid metabolism abnormality,
hypertension, fatty liver, metabolic syndrome, edema,
cardiac failure, 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

a pharmaceutically acceptable salt thereof:



[0009] wherein pis 1 or 2; RLis a Cl-C6 al kyl group
whi ch may have 1 to .3 substituents selected from
‘substituent group a, a C3-C7 cycloal kyl group which
may have 1 to 3 substituentsq selected from
substituent group (3, a C2-C6 al kynyl group which may
have 1 to 3 substituents selected from substituent
EB@H? (3, a C2-C6 al kenyl group which may have 1 to 3
ubs ﬂtuents sel ected 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 hydro§§l group, a Cl-C6 al koxy group,
a C3-C7 cye¢loal kyl gkoup which may have 1 to 3
substituentélq ehected fromsubstityght group (3, an

anj no group=ta nonMy~ OWNdi ( N{'Kyl ) ami no group,
R (€ g 9 i 3 substituents
sel ected > 17 3, an I? het er oar yl
group whic lave 3 to substpt uent’s” sel ect ed

fromsubstitu grouRS(S; 5 substituent group (3 is

t he group consifsti\ng of a hal ogen atom a hydroxyl
group, a Cl-Ce6\atkym group, and a O -C6 al koxy group;
"mis an integer of 0 to 3; each R2 may be the sane or
gbhkgrent and is a halogen atom a Cl-C6 al kyl group,
-&B al koxy group, or a Cl-C6 al koxy-Cl-C6 al kyl

groupwhgréi an integer of 0 to 4; each R3 may be the
same of different and is a

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 to 3 substituents selected from
substituent group P, 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-C6 alkyl)amino group;

substituent group o is the group consisting of a
halogen atom, a hydroxyl group, a Cl-Cé6 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-C6 alkyl)amino group, an aryl group which
may have 1 to 3 substituents selected from substituent
group B, and a heterocaryl group which may have 1 to 3

substituents selected from substituent group B;



hal ogen atom a Cl1-C6 al kyl group, a Cl-C6 al koxy

group, or a Cl-C6 al koxy-Cl1-C6 al kyl group; R4 and RS
are each independently a hydrogen atom a hal ogen

‘atom a d-C6 al kyl group,-asC--C6 al koxy group, or a
G -C6 al koxy-Cl-C6 al kyl group; R6is -C (O OR6a, -C.
(0) -R', or -S (0) 2-Rc; Rea is a d-C6 al kyl group

whi ch ave 1 to 3 ubstituents selected from
_subsﬁhtrg}y% i T (e R S KAt S A

e 0 et ed f
??%u%%?ﬁgr%u%y€§6%§%2§%%ugrk%ngﬁ gﬁoéggy grﬁuﬁé and

Qayf_é6tgl§o§yd%£ ents selected from substituent
group I, a enyl group which may have 1 to 3

substm tiue s ﬁed@;gledgf ronmtsubpsti tuent group (3, an

aryl group which may have 1 to 3 substituents sel ected

f r omeadisti® weryt bgr alye 3arer r Rbtfffeoamtd agrduis whi ch
may have 1 to 3 substituents selected from
sabsgenuehomgreupl-®R alBylReboibp,aahfdrégen lism gaoup,
Cl-C6 al kyl gr whi ch ma have 1 to 3 substituents
k| 2ctedCPra @&bs@lrﬁén@léwéusroap ia C3-C7 cycl oal kyl
group which may have 1 to substituents sel ected
fronﬂ%dﬁ%t?QLkﬁ%e%ﬁ?nﬁﬁ( % €D- CB alkynyl gr oup

whi ch ve 1.t substltuen ele from
subst |éfn§gnl?aénaé/up t%e G A keny ergernoup nv&n ©h T hay

HQYSB%n gtémsugs&ht88”5§k§§'%9%%% f5°€g§F%f%&%%§@tgroup,

m no gr oup;

8kkyl rantpoa9Keup-c1afe a1¥h194e8ppwhi ch may have 1 to
3 substituents sel ected fron1subsF|tuent group (3, or

a hetef ealdy IR°gheHPe¥BRhCAnaRYY enlidve 1} B0 hFdsstn buemt,s a
sel ected from substituent group

halogen atom, a Cl1-C6 alkyl group, a Cl-C6 alkoxy group,
or a Cl1-Cé6 alkoxy-Cl-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 1 to 3
substituents selected from substituent group a, a C3-C7
cycloalkyi group which may have 1 to 3 substituents
selected from substituent group'B, a C2-Cé6 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

aryl group which may have 1 to 3 substituents selected

from substituent group P, or a heteroaryl grodp which may

have 1 to 3 substituents selected from substituent group

B;



R6, is a CI-C6'aIkyI 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

‘phar maceutically acceptable galt thereof, wherein Rl

is a Cl-C6 al kyl" group which may have 1 to 3

substituents selected fromsubstituent group a, a

C3- Cﬁfgycloal I roup, whi ch y have 1.to 3 ,

substi ek s BerecleR” Frdh SubIrrBasiar Gupaiih may
0,0 n or - al k m_na

BEuEor %)%, n8beBamBaRs agggrélgﬁg £y et Ta ey grove
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t e _uen UR a,0F,a
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sUbghi 1 ughbspseheeheslalr aavesubsbi BueRbsgrieurntis; sedkcted
t he conpound according to any one of the above (1) to
f3pmosulsphanenceytbapl By acceptabheksakll pheueolhich may
wherein mis 0, (5) the conpound according to any one
bavehe mo@esw;tlt@e(ls)s 6F lgchhar fgosusiubsltiiguent group
acceptable salt thereof, wherein.mis 1, and R2 is a .
Bal dgeambRongr 8P, t AemedapoanddadEadribng lkylanpione gobup,
t he above a pharmaceuti cally acceptab
<Al 7 Resort %é%mwﬁ%ﬁw)wﬁ%%w%swmaw
ccordi to any one of .the above
DRSRraLBoETCupry BC0uB: Aol grad herhabest] bpheberfin may

ﬁ§vé’la99 gsshﬁsﬁlgﬁgﬂggn sB88Q@% ed from substituent group
B

R®® is a C1-C6 alkyl group; and

R’ is a hydrogen atom, a halogen atom, or a Cl-C6
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 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, an amino group, or.a mono- or di(Cl-
Cé6 alkyl)amino group:;
(3) the compound according to the above (1) or (2) or a
pharmaceutically acceptable salt thereof, wherein R' is a
Cl-C6 alkyl group which may have 1 to 3 substituents

selected from substituent group o or a C3-C7 cycloalkyl



(8) the conmpound according to any one of the above (1)
to (7) or a pharmaceutically acceptable salt thereof,
wherein R4 is a hydrogen atonm (9) the conpound
‘according to any one of the abave (1) to (8) or a
phar maceutical ly ‘acceptable salt thereof, wherein R5
is a hydrogen at om a Cl C6 al kyl group, or a Cl1-C6

al k (10 di
SRt ddianed) Rhys EofSop HUBRarAdcate cateyted tiom
ble salt th reof mhereln R5 is a hydrogen
%ﬁ%ﬁfb U 9ERUR| bxy group; (11) the conpound

@EPOHQEDQﬁﬁb dcgEhégd ?% @Qogﬁ (é%e %@ &&g)agévg

pharnaceutlca y accepta salt Thereo erern

ts 1§ (& & armaéeutﬁégllyhﬁcégﬁﬁﬁ%ﬂ@ aaaer dhagebe,
any one of the above (1) to (11) or a

pharebgent i gabky acceptable salt thereof, wherein R6a

is a Cl-C6 al kyl group which may have 1 to 3

sbbsttihaiermtrespsehe@ cid edo fdong subsényuene gfotpeaabave (1)

C3-C7 cycl oal kyl group which may have 1 to 3

SabéBi t aengsphaehnacesdiftrokysalosertadde gedgptberant,
yl group, which have 1 to 3 substituents

%@?é%%%dmfFénisuB§Flgue%ﬁ a g dlpIes, 2bPMa het er oar vyl

whi ch h bst it uent | ect ed
7P bm SibstrEnie dS?V%a%r%lsng(aé)”aﬁxéoﬂgﬂs%uﬁﬁeiée%vai )

hha ?%CQUE. ngP%hf?a?%gé? T N

%§er % ? (14) the conpound accordlng to any one
of ove to (10) and (13) or a
pimar r@@@% uﬁ{d acceprablg €3l hny! BREeak, thbeESb i RER)

is a Cl-C6 al kyl group which may

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 C1-C6 alkyl group, or-a
Cl-C6 alkoxy group;

(10) the compound according to any one of the above (1)
to (9) or a pharmaceutically acceptable salt thereof,
wherein R® is a hydrogen atom or a Cl-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 1li; (15)
't he conpound according to ang 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

1t bstit ts lected f bstit
AW Sere i sty SRS S o nm*yf?’%n%b%?“teﬂie

BOPIE  an ot A e ShuE L ERF AR GRpEabLE BEGEP LR
coapopndz@cear di pg_t@ %mkgqn%r%f %1%0%% Jr)avetol to 3

(10) and (16) or a pharnmace utlcéﬁly acceptdbl e sa
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conpound according to any one o

¢dd)ocaikal phasapceni thahby Ba¢eptabbe3salibstheneats
wherein R7 is a hydrogen atom a fluorine atom or a

£die€Beal Rybmgsanpt i ANt ageonpopfndanepresegtedpbyht ba
general formula (I1) or a pharnaceutically acceptable
may thaweroto posubptRauentr eglected OreR2pHPNEiLueNt
NAO RNO(Il) RBRR- RN

group B, or a 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(O)—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-C6 alkyl group which may
have 1 to 3 éubstituents 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®;



[0011] wherein Rl is 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 selected from substituent group I, a

C2-C6 al kynyl group which may have 1 to 3

substituents selected from substituent group I, a
have

Rt B S RO by pahy uafie Bfotbe  sboxg (1
28 190" QUR: (9% 3 F00H %g%l%%laaksgac%@ 19,9 QP

gr ou ISt roup consistl ng
hakogsn ahﬁ@ke@nhkdIQ&yhagf-MP q§r3¢goxy group,
a C3-Cr cycloal kyl group whic have Pio 3

subst theesbsposeh estedr i af s_@bghyt 888t 0@l eHR G3ovan (1)
am no group, a nono- or di(d-C6 al kyl)am no group,

ap anyl etoupphairehlcemmy daave kdoepd adilkstiditeritereos,
selected from substituent group (3, and a heteroaryl
ghewpinhRehisay haerodenoaBomsubstitioenhs sebmcted a Cl-
from substituent group (3; substituent group (3 is the
§Po@p kedngirstibng of a hal ogen atom a hydroxyl group,

a Cl C6 al kyl group, and a C-C6 al koxy group; mis

drt %) n?e@@@p6Fn F%Pges@EEﬁdRéynﬁPebéePﬁéaga§€r@Pla (II)

different and |s a.,.halo at am al I rou

Fror EEATRORy gradpy R R ARk GG alkyl |

g@%ﬂ%g nis an integer of 0 to 4; each R3 may be the
r

different and is a halogen atom a Cl-C6
al kyl group, a Cl-C6 al koxy group,

4

( ﬂ R O
6a

R?/“S"O £m /|§N N/U\O'R .

N)Yko 7 an

| R’ R
(Rs)'n
[0011]
wherein

R! is a Cl1-Cé6 alle 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~C6 alkyl)amino group;



or a Cl1-C6 al koxy-C1-C6 al kyl group; RS and RS are
each independently a hydrogen atom a halogen atom a
d-C6 alkyl group, a C1-C6 al koxy group, or a O-C6
‘al koxy-C1-C6 al kyl group; R6pgis a C1-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

subst FHRENt ¥R BUpITBUP a0 CPS CBhal #YAYP §PBSHStRABCcRImaY

S L WPI LG —
eI LTS TPLIFNE) O L BB enc

slested LEAMLANSLILURA GLAUPAI3,n0L B oL Lp ryl

roup ave sel”éct

ﬁbﬁaxsubsaikg@nt6géqugﬁ BmlagngEu@s Quh%ﬁé@g%ﬁxﬁ&pmhlch

a hal ogen atom or a al kyl group;

napphaad $eteCBedubB®ﬁtbbﬁtgr@@ﬂe@ﬂﬁﬁiEMdmgsﬁbéﬂﬂtuent
foll ow ng: isopropyl

¢xO{16- Po- énet Ayhsuktonyk)i gdoubnwhich may have 1 to 3
yl ] pyri m din-4-yl }oxy) pi peri di ne-1| -carboxyl at e;
pebbutylhents selected from substituent group B;

4- ({6-[5-(nethyl sul fonyl)indolin-I-yl]pyrimdin-

4- yI}%&9§¥ﬂ%ﬁﬁnﬁl%éoppcﬁrb%xyh%t@rOUPeﬁPnﬁaﬁyﬂng of a

o EgehoabiRe R Ry Lo o oy @rove, and
gY?hOE%tg kéxﬁ{gf%é (et hyl sul fonyl )i ndolin-1 -

pyrim §y) pi peri di ne-| - car boxyl at e;
cycl apent yiy 1&%e§e£5o§”§tg¥| ylfonyl)lndolln | -

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

n is an integer of 0 to 4;

each R’ may be the same or different and is a
halogen atom, a Cl-Cé alkyl group, a Cl-C6 alkoxy group,
or a Cl-Cé6 alkoxy-Cl-C6 alkyl group;

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

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-Cé alkynyl group

which may have 1 to 3 substituents selected from



yl ] pyri m din-4-yl }oxy) pi peri di ne-| -carboxyl at e;
1-ethyl propyl 4-({ 6-[5-(nethylsulfonyl)indolin-I-

yl ] pyrim din-4-yl }oxy) pi peri di ne-|-carboxyl at e;

‘cycl opropyl met hyl 4- ({6-[ 5= (pethyl sul fonyl )i ndol i n- | -
yl ] pyrimdin-4-yl'}oxy) piperidine-I|-carboxylate;
‘3-furylmethyl 4-({6-[5-(methylsulfonyl)indolin-I-

A s ) ﬁy)e?'é é'i'ﬁﬂr?#:y{y ERoNp g it have
D Py BhPRDi itnk e EhteRE R If%eméﬁ%tﬁ%% ‘group B, an

y [ I y eri di I
Vi S tHn e R e )“%k’[%s it %@?%F&Eﬁ s e ted

Yk&ﬂygbﬂb@h@u@n¥lbgéﬁprpeB&dbn%eke%éhg%ﬁyb%%%p which may
, 2-trifluoroethyl

HaﬁéGl[EO(BEEhbbsukh@nyb)B@d@dﬂ@dﬂfrom substituent group
yl '] pyrim din-4-yl }oxy) pi peridi ne-I-carboxyl at e;

B (&r¢[ 1- ( 3- et hyl but anoyl ) pi peri di n-4-yl]oxy}pyri m di

n- 4-yJ)-5-(methylsul fonyl)indoline; isopropyl

4- ({ nﬂ%@%ﬁ{@%mms@f}éﬁ%@%md@wlhrIor a Cl1-Cé

ﬁéLyxréglabn -yl }oxy) pi . peri di ne-1| - car boxyl at e;
b r

3F%y?|%?%ﬁ9§529 PE LSO R e P RBY1 BERBokPngigTing of the
EEQS??égﬁé-g(ethylsulfonyl)indoIin 1-yl] pyrimdin-

fefblonst AmoeL dmesincanimsatey soohu

I -
iG] Mﬂamwﬂﬁ%%w

4sybhexy) pi-aew-disrenetegnBexyioatyg;) i repedliobut-wi Ydimidin-
6-[ 5- (et hyl sul fonyl )i ndolin-I-
4-yl}loxy)piperidine-l~carboxylate;

tert-butyl 4-({6-[5-(methylsulfonyl)indolin-1-
yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
cyclobutyl 4-({6-[5-(methylsulfonyl)indolin-1-
yllpyrimidin-4-yl}loxy)piperidine-l-carboxylate;
cyclopentyl 4—({6—[5—(methylsulfonyl)indolin—l—
yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
l-ethylpropyl 4-({6-[5-(methylsulfonyl)indolin-1-
yl]lpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
cyclopropylmethyl 4-({6-[5-(methylsulfonyl)indolin-1-
yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
3-furylmethyl 4-({6-[5-(methylsulfonyl)indolin-1-

yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;



yl ] pyri m din-4-yl }oxy) pi peri di ne-| -carboxyl at e;

cycl opropyl met hyl 4-({6-[5-(ethylsul fonyl)indolin-I-
yl ] pyrim din-4-yl}oxy)pi peridi ne-1-carboxyl at e;
'2,2-difluoroethyl 4-({6-[5-(ethylsulfonyl)indolin-I-
yl]pyr|n1d|n 4- yI}oxy)plperldlne | - car boxyl ate; 13
2,2, 2- trlfluoroethyl

R R D afnﬁg%wgg;ggwgmm .-

YEIbEPH R =gyl exyipiperidinericarborylate;

1 4ay X | r I e _
%e%?ﬁ{;s%?hzl P o e

yl]p%fhﬂldhﬂ 4 yh}@xy)pup@&&d&ﬁ@ h-earbexyhate:;
trifluoroethyl

2;2{8iFbubpoepylsubtongt)brdakithyllsul fonyl) indolin-1-
yI]pyrinidin-4-y|}oxy)piperidine-l-carboxylate;
YéiPYDMmyﬁin efﬁlpSxyayépebdﬁyhsuﬂﬁaaybpkydakbn-I-
¥ i ¥r|n1d|n 4-yl } oxy) pi peri di ne-1 -car boxyl at e;.
buryﬁlnoypst 31 ( Aet hprdatfimeEhyilsddifionyll) indolin-1-
lpyrimdin-4-yl oxy pi per.i di ne- I-carbOX{Iate
%l%p r?PF@FHOéO@%%?Fy plperidine-l-carboxylate;

fr b R e oL L DO e oaevpicin-
g§gggoeylmgkﬁyistpgghgléakg 5 35et hanesul f ony! - 2, 3-

ro-in yl oxy] plperldlne | -

cacpoxylat g. Q%lhe%hea9tgaq%uth%%h GQIRES gﬂggndﬁlln 1-

conprising a conpound accordi ng td any on

?@?ﬁ?rﬁ%ld&ﬁ -29) 18kyapiphasrmeRUi-callp 3 ceRtabl
salt thereof as an active ingredient; (22) the

pbacnpoeyli cal( {cenpabbkiyeB-dccqmaithg 1tsa ltfbe viahewe1in-1-
(21), for treating and/or preventing type 1
yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;

isopropyl 4-({6-[5-(ethylsulfonyl)indolin-1-yl]pyrimidin-
4—yl}oxy)piperidine—l—carboxylate;

isobutyl 4-({6-[5-(ethylsulfonyl)indolin-1-yllpyrimidin-
4-ylloxy)piperidine-l-carboxylate;

séc—butyl 4- ({6-[5-(ethylsulfonyl)indolin-1-yl]lpyrimidin-
4-ylloxy)piperidine-l-carboxylate;

cyclobutyl 4-({6-[5-(ethylsulfonyl)indolin-1-
yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
cyclopropylmethyl 4-({6-[5-(ethylsulfonyl)indolin-1-
yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
2,2-difluoroethyl 4-({6-[5-(ethylsulfonyl)indolin-1-

vllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;



di abetes nellitus, type 2 diabetes nellitus, or

di abetes- rel ated di sease; (23) the pharnaceutica

conposi tion according to the above (21), for treating:

‘and/ or preventing adi posity;134 (24) use of a

. conpound according to any one of the above (1) to

(20) or a pharmaceutically acceptabl e sal-t. thereof
conp03|t|on

L5, BT P TS T SRl 2o
?rzég?arg%gﬁzfo%gElg;zhasﬁgaaf,%%% S

t
LYBe Bcf et o ToL Lty et el g ina-

YRepGLamt Ben-RhaT MBGEYLE pak 1 GOAROSLELOR LS 13 ¢

conposition for“treating  and/or preventing aglposity

£ 271 -Butipt hod (f or [breptbpglandrenylh evephiing 1di sease,
conpri sing adn1n|ster|ng a pharmacol ogically effective
abbpptini daneorpoubdyapapedi Agnke lanp rbdeyahtiehe above
(1) to (20) or a pharnaceutically acceptabl e salt

2hey gotriféuarmanhml 2-(28) [bhdépmebldsuddonydi)ngdod in-1-
the above (27), wherein the disease is type 1
M#éﬁ@Fé@lﬁénrﬁrMé}Oﬁypélzeaﬂdbéﬁeé cpablixtydat eor

di abet | at t hod di_ng t
r%éﬁ%?ﬁf%%ﬁ%@%mwﬁggﬁﬁﬁﬁ%ﬁwmﬁ

oI bys85 ihafayn oRe) Rabin o Bta InCAER AP et ages of
EQ?t'BM%QE'Q” %QQ%Z]methylsulflnyl)1ndolln—l—
vl]pyrimidin-4-yl}oxy)piperidine-l-carboxylate;
2,2,2-trifluoroethyl 4-({6-[5-(methylsulfinyl)indolin-1-
vllpyrimidin-4-yll}oxy)piperidine-l-carboxylate; and
isopropyl cis-3-fluoro-4-[6-(5-methanesulfonyl-2, 3-
dihydro-indol-1-yl)-pyrimidin-4-yloxy]-piperidine-1-
carboxylate;

(21) a pharmaceutical composition comprising a compound
according to any one of the above (1) 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;



The present invention can provide a pyrimdyl

i ndol i ne conmpound havi ng an excel Il ent hypogl ycem ¢
effect 15 = or a pharmaceutically acceptable salt
‘thereof and a pharmaceuticalg4 conposition having
excel l ent therapeutic and/or preventive effects on
type 1 di abetes nellltus type 2 diabetes nellitus,

?gg?gﬁ%gx? %P&%ﬁg&y g g¥%$§$;ﬁggg%§2$?e o%tthe above
ﬂig F E2gfa Eﬁgpg Eﬁ? %gg% 11 agkﬁpgl lt thereof
999%%%%3hxpsﬁggg\abg%lfcatlt ¥ ooV ,tlcmat abol P

syndr one cardiac failure, ngil na pect oris,

nyosarih absé MaEStdONg 861 E€REO0SBLREOIDY ), wherein the
hyperuricem a, and gout), or conpllcatlons from

phabstesut(ead. compbsnepanhy s aepbeRai.omMawopatdyting
cataract, foot gangrene, infectious disease, and

ketdsirspreBest iMydeyber 1Cariepeng sOute 1lhig sy entheor?
[0013] In the present specification, "p" in S(OD
ﬂéébé§éﬁt@eﬂ-ﬁqétﬁawb@|r dﬂabw@@nr@tl@rt@cbmam,t he
sulfur., atom [0014] In the present speC|f|cat|on a
(éfjc%h%l%§? @?%%bdlnge?%r%h?anOV?négﬁ or WbeaRdRedhe

Rb?rysw BERGRT BRI Y 1PBopropy ST BIE LTS Bt fiteat ing
B PR et sopertyl

%@“eﬁymoma@ﬁé%% rach B L EER e, dhegroe:

2oApdiBehBY LBt Wl stering a pharmacologically effective

amount of a compound according to any one of the above

(1) to (20) or a pharmaceutically acceptable salt thereof

to a mammal;

(28) the method according to the above (27), wherein the

disease is type 1 diabetes mellitus, type 2 diabetes

mellitus, 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) to

(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



16 1,1-dinmethylbutyl, 1,2-dinethylbutyl,

1, 3-di net hyl butyl, 2, 3-dinethyl butyl, and
2-et hyl butyl groups. [00.15] In the present
‘specification, a "C3-C7 cyclomlkyl group” refers to a
saturated cyclic hydrocarbon group having 3 to 7

‘car bon atons and includes cyclopropyl, cycl obutyl,

FHh Rl GV LR YL cBRE o BYE QUTR! heidERBYG o
§%ﬁ5cé§%fé§ltgo 559?§5n05a§1ﬁ %% %h% @ykh% %%%utlc

avi ng car ons an cIu es’ e hyn

PROPYPYbrede AR DY & gf@EQQYBM|ty%eeﬁhﬁha%eE%%p%%Xhat%s,
butynyl’, 1-nethyl-2-butynyl, utynyl, pentynyl, 1-

ﬂﬁﬁQYE &1 68t ¥BYyhel8NEuE; h@&é@%bn%godﬁébekggl7] In
the TC2-

pr esent speC|f|cat|on al kenyl group”
heperglyocmibi aeasearbhr anhbed fakckenyl, dmpup rebavilmgoe
to 6 carbon atons and includes ethenyl, 1- propenyl,
Pobevpeny| (IGThet Aybbetpropedypitedl disehyle- [(€.gr-eopenyl ,
2- et hy I-I- ropenyl, 2-nethyl-2-propenyl, 2-
@@h@@satbrogéﬁ9rllmema@en?VpeZCBQﬂ@ﬁyﬁrOieméﬁhyﬂi@id
buten% 1-nmet hyl - | -butenyl, 1-ethyl-3- butenﬁ
IB%E?‘% Hsmaﬁﬁnﬁirﬂé%éﬁw BV8§6§GH[SG@1‘8] faltﬁyt évﬁrresent

i fication I)an1no
FPEaneLF8t 57 Bordng o PRanS! SRR o e Tor Fiuo PP 1n
pectoris, myocardial infarction, arteriosclerosis,
hyperuricemia, and gout), or complications 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 atoms bound tc the sulfur
atom.

[0014]

In the present specification, a "Cl-Cé alkyl group"
refers to a linear or branched alkyl group having 1 to 6
carbon atoms and includes methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, Z2-methylbutyl, neopentyl, l-ethylpropyl, hexyl,
isohexyl, 4-methylpentyl, 3-methylpentyl, 2-methylpentyl,

l-methylpentyl, 3,3-dimethylbutyl, 2,2-dimethylbutyl,



of the "C-C6 al kyl groups" bind to an ami no group.
Exanpl es of the nono(Cl-C6 al kyl)am no group include
met hyl am no, ethyl am no, propylam no, isopropylam no,
"butyl am no, i sobutyl am no,- seg-butyl am no, tert
butyl am no, pentyl am no, isopentyl anino, 2-

nmet hyl but yl am no, neopentyl am no, 1- ethylpropylanino

Rl AR RS, b AEtRg DLy no L dng ot aY bty
SEALBERLVL Y0 JERUDSe RATRLGS SN 9 (o

FbOfg yl - N- et hyl am no, di propyl am no, dlbutylanino,
di pentyl am no, and dlhexylan1no groups. [0019] 1In the

presefy sRechfd LAl adhedifhahogsn, ahonts- t@féyéléglﬁyl
fluorine, chlorine, bromine, or iodine atom 20]

fpotpe peesepttspgcshtaabied, cgci€- G@fd&lob@)ﬂbo@r @lrra)up
refers to a group in which the "Cl-C6 al kyl group”
bawnilsg Botan7oxygeonatbdnmandnidndhadesieseclyoxpp replydxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy,
CEELobUt By, CYpLaPORyY i sepeardryyl2- sachglvisdobeptyl
neopent oxy, hexyl oxy, 4-nethyl pent oxy,
3raePAyl pent oxy, and 2-net hyl pentoxy groups. [0021]
igoiﬁ? present specification, an "aryl group" refers
aromatic hydrocarbon group having 5 to 14 carbon

18 gh%hr ﬁgg?eégﬁludes ?égééyF mdenyl,czneghttﬂ%yhyl

phenan And- ar rbups
group" refers to a linear or branched alkynyl group

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 6 carbon atoms and includes ethenyl, 1-
propenyl, Z2-propenyl, l-methyl-2-propenyl, l-methyl-1-
propenyl, Z2-methyl-l-propenyl, Z2-methyl-2-propenyl, 2-
ethyl-2-propenyl, l-butenyl, 2-butenyl, l-methyl-2-
butenyl, l-methyl-1-butenyl, l-ethyl-3-butenyl, 1-
pentenyl, and l-hexenyl groups.

[0018]
In the present specification, a "mono- or di(Cl-Cb

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



[0022] In the present specification, a "heteroaryl
group" refers to a 5- to 8-nenbered aronatic
heterocyclic ring containing 1 to 5 heteroatons which
‘'may be the sanme or different; and are sel ected from
the group consisting of oxygen, sulfur, and nitrogen
atons, and includes furanyl, thienyl, pyrrolyl,

| i lyl, thi |, _thianyi, i dyl ,
B i o TCO ST RH aorpHb Sy PLod 5 an RnaaBy By pup:
e D aval ol Lo L nzol vl . |
BRI o Dhe AR 6L ARES] DhERR. Wi apgnuce
! o) Yo |
FARIEILN 000 PREES, b2b D andhe ) PR sobdipT an o,
1hkyl 2B Q4P 1 §6HCE $15R1 Aod" QHB-bAr Yhhghnbhe ceC1-C6

al Kyl  group” is substituted by the "Cl-C6 al koxy
Wi OpPamansl, baect yiesi e hoxypehbyl amiebhoxyet hyl,
met hoxypropyl, nethoxybutyl, ethoxynethyl,
re¢ hioxiet hyl ametboxypoppytylart hoxybutyhy lbubexy aet hyl, ,
but oxyet hyl , but oxypropyl, and butoxybutyl groups.
hegpidnine ;' phaehexelancabl ydaveehyabkatyakinoef 8rs to
a salt that is forned by reacting a conpound of the
e eRehpPent nv@Rt fon %TWﬁthlaépﬁyéﬁman@aséﬂd[@025] 19

i ncl ude: hydrohalides such_ as

T B E S T HRTLRG QRBEHPSr | dBXFy L BB brit 8, Shhal —Co

e 3605 L 05LS2RLE, 261 0, RRLLD SHEN %S s ooy pine, -
@99§Pbﬁlﬁétﬁ9T§ﬁino, dipropylamino, dibutylamino,
dipentylamino, and dihexylamino groups.

[0019]

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

In the present specification, a "Cl-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, Z2-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



al kanesul fonat es such as net hanesul f onat e,
trifluoronet hanesul fonate, and et hanesul fonat e;
aryl sul fonates such as benzenesul fonate and p-

‘tol uenesul fonat e; organi c-agigd salts such as acetate,
mal ate, fumarate, succinate, citrate, ascorbate,
tartrate, oxalate, and mal eate; alkali nmetal salts

h di I i | d 1ithi
it Drdairaniedd peRdl o tedre il anPRE A ci um sal ¢
ﬁ%@@&e&g{” Sgtlll&;angﬁigéeﬁ?yarggég. as al um num sal t

iron s norgani c”safts”such”as amoni um sal t;
Eﬁ@pf]salts such as organic salts, for exanple,
-octylam ne salt, dibenzylam ne salt, norpholine

sal t ,1rglieosHE S s addeci henyd & y cd nmend kyda Bt efroup”
salt, ethylenediamne salt, N nethylglucamne salt,
g gli he sabt, cdi ethyhiast8e sabhmatitrhetbybaptbéc ring
salt, dicyclohexylamne salt, N, N -
coenizyl rg hy | eneli aat eeogtbms ehliohopegpchenehsakéme or
procai ne salt, diethanolamne salt, N
Ghehrgrphenaidyraai peleated prper akpnersupt consisting of
t et ramet hy| anmoni um sal t, and ,
PXY S Py of Ok WEL h§1§ ali hBABERaAECBEN t 2NENn#NEHIABS aEPganyl,
salts such as glycine salt, lysine salt, arginine
ey Tory Ep Bl CoPRaZgivi andbBeangvhspEP Lagar T
0026], 20__Th onpound_of the present..inyention

FOEPRL R bgv T hE aas a7 or BUr AL POE s (PSR zghuh

. o ai . oc e ’ ‘ . e h
T el
BYLlE 8k 6xa2yeh1a BYdERERYLS oBh8619NCORRASSEH: Byythe

salt of the present invention.
quinoxalinyl, and benzotriazinyl groups.
[0023]

In the present specification, a "Cl-C6 alkoxy-Cl-Cb6
alkyl group" refers to a group in which the "Cl1-C6 alkyl
group"” 1is substituted by the "Cl1-C6 alkoxy group" and
includes methoxymethyl, methoxyethyl, methoxypropyl,
methoxybutyl, ethoxymethyl, ethoxyethyl, ethoxypropyl,
ethoxybutyl, butoxymethyl, butoxyethyl, butoxypropyl, and
butoxybutyl groups.

[0024]

A "pharmaceutically acceptable salt" refers to a

salt that is formed by reacting a compound of the present

invention with an acid or a base.

[0025]



[0027] The conpound of the present invention
represented by the general formula (1) or (11) may
have an asynmmetric carbon atomin its nolecul e and
‘therefore includes optical isomers. Al these isomers
and m xtures of these isonmers are represented by a
single formula, i.e., the general fornula (1) or

I Th h f
Fept RAREERC By S hePDerBr Bl - POrUPA (PHEoBR I ?tf' ahep as
[ I f
e L s i
%%B?B@Bd&@%nuhﬁo&bkngE A sa@%s‘%u&ﬁ? %rﬂ@d&oéﬁlorlde,

al kyl "group “whi ch nay have to 3 substituents

sekeeted beoun3vhsiit ugnh rgreyp a@»d dredphb t@y:cliealdey!
group which may have 1 to 3 substituents selected from

slkahiesu@fongresp sGt3h as arithengsulforeted nono( Cl- C6
al kyl )am no group, nore preferably a Cl-C6 al kyl group
Wil €A ueepniedvent sid £3nstlest iatge ritd agel sedifech aftreom
substituent group a or a C3-C7 cycl oal kyl group which
aay 1 shdfenetes §u§@b§ts| bgagreneselldored o eaw P-
substituent group even nore preferably a nethyl,

éPHyﬁneﬁ%éﬂnateso@&wmc 9%%&@&&%&1%%@%?&%%
Pl Bkl 05 A 4 R arrace
90500 | Rt gatanedl ;9 g B
E%h@ge%d@éyglum salt, and lithium salt; alkaline-earth
metal salts such as calcium salt and magnesium salt;
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-
benzylphenethylamine 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]



[0031] In the general formula (1) or (Il), nis
preferably 0 or 1, nore preferably 0. [0032] 1In the
general fornmula (1) or (Il), each R3 may be the sane

or different and is preferabjy a hal ogen atom [0033]

In the general formula (1) or (Il), R4 is preferably

a hydrogen atom [0034] 1In the general fornmula (1) or
(1), R5 is preferabl a hydrogen atom a O -C6 al kyl

gr oupt PRrcPuRE At k%}ik‘? PEPBERT HBYENpLERersBIrgsgnted by

DA SPERP S0c S R B Y o o
. L) L), '

L0 DggSatocah Toa Ll 90 (L) IS ARPrEl oy s

wekect SQ_sE%BEH%Hb%U tf%%t adhQR af e @ §§E:§7ac)ﬁg%igglt%)’5s

group whi ch may have to 3 Substituents sele rom

subst hdefbagkauPby3than sany! oar ewR Wiy fave ibn.
to 3 22 substituents selected from substituent group

(8p2801 a heteroaryl group which may have 1 to 3
substituents selected fromsubstituent group 1li, nore

pr ef eflad| gomp@ind €6 dh&yprgsenp whivehtmay mapeekented by
substituents selected from substituent group a, a
cBecyepperoalfRyMulgr ddp Wi dF Inmpayay@ve tag Jsymmetric
substituents selected_from substituent group (3, or a
ﬁéFQPBaP§ngFaubtﬁhpeﬁeEEthéﬁé therefore includes

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 (II), R' is preferably
a Cl-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 substituents selected from
substituent group B, an amino group, or a mono(Cl-C6
alkyl)amino group, more preferably a Cl-C6 alkyl group
which may have 1 to 3 substituents selected from
substituent group a 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.



1 to 3 substituents selected from substituent group
(3, even nore preferably an isopropyl, isobutyl,
sec-butyl, tert-butyl, 1-ethylpropyl, 2-fluoroethyl,
'2,2- difluoroethyl, 2,2,2-trifluoroethyl,
cycl opentyl methyl, 1-cycl opropylethyl, . cyclopentyl,
cyclobutyl, or 3- furylnmethyl group. [0036] In the
&@E ? formula (1), R6D is preferably a Cl-C6 al kyl
g % whi ch may have 1 to 3 substltuents sel ected

from substd LYSNL, o7 OHp- A PL AP gyl group, wLcl Y. .11

have |tuen s ected subs

§roLPy ; ,moP@rgrgggg |y . a Cl-C6 aIkyI group which
may have to 3 tuents sel ected from

sg@gg]tuent group a, even nore preferably an isobutyl
group. [0037] In the general formula (1), R6C is
pref errabdhe agdile Gl Bbkyh1gr oUp, oADIBIPE ebeERDRY may be
butyl group. [0038] - 23 1In the general fornula (1)
ohe ($dye &F dsfpeeértabhy is bydfegeilat @mhad ogenokitoen .
atom or a Cl-C3 alkyl group, nore preferably a
hY@fbhen atomor a nethyl group. [0039] Specific
exanpl es of the conpound of the present i nvention
r epr ederit %@n?¥%ﬁg%%€m%}aféFhuPé (F}) cah ipneraferably
onpounds _descri E bIe 1 bel ow. However, the
grgg ﬁt TRVEnPfo ng Eg fntended to be linited to
LE§§ g, conpounds. In Table 1 below, the follow ng
rebiations are used:

In the general formula (I) or (II), each R3 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 Cl-C6é alkyl group, or a Cl-C6 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® is 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 B, an aryl group which may have 1 to 3



Aly: allyl group Bn: benzyl group Bu: butyl group
cBu: cyclobutyl group cHp: cycl oheptyl group cHx:
cycl ohexyl group cPn: cyclopentyl group cPr:
cycl opropyl group Et: ethylogroup Ety: ethynyl group
Fur: furyl group Hx: n-hexyl group iBu: isobutyl
group i Pr: isopropyl group Me: methyl group NPn:
| met hyl -1 - propyl. group hen roup 24 - Pn
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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 selected from
substituent group B, or a heterocaryl group which may have

1 to 3 substituents selected from substituent group B,
even more preferably an isopropyl, isobutyl, sec-butyl,
tert-butyl, l-ethylpropyl, 2-fluorocethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, cyclopentylmethyl,
l-cyclopropylethyl, cyclopentyl, cyclobutyl, or 3-
furylmethyl group.

[0036]

In the general formula (I), R® is preferably a Cl-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 subétituent group o, even more
.preferably an isobutyl group.

[0037]

In the general formula (I), R®® is preferably a C1-C4
alkyl group, more preferably a butyl group.
[0038]
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invention represented by the general formula (I) can

include compounds described in Table 1 below. However,

the present invention is not 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

cﬁp: cycloheptyl group

cHx: cyclohexyl group

cbPn: cyclopentyl group

cPr: cyclopropyl group

Et: ethyl group

Ety: ethynyl group

Fur: furyl group

Hx: n-hexyl gfoup

iBu: isobutyl group

iPr: isopropyl group

Me: methyl group

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

Ph: phenyl group
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632 | S(O)Me - - H Me C(O)O (CH,).F H
633 | S(O)Me - - H Me C(0)OBn H
634 | S(O)Me - - H Me C (0) OCH,CHF'; H
635 | S(O)Me - - H Me C (0) OCH.CF, H
€36 | S{O)Me - - H Me C(0) (iBu) H
637 | S(O)Me - - H OMe C(0O)O(iPr) H
638 | S(O)Me - - H OMe C(0)0(iBu) H
639 | S(O)Me - - H OMe C(0)O (tBu) H
640 | S(O)Me - - H OMe C (O) OCH, (cPr) H
641 | S{O)Me - - H OMe C (0) O(CH;) ;F H
642 | S(O)Me - - H OMe Cc(0)0Bn H
643 | S(O)Me - - H OMe C (O) OCH,CHF', H
644 | S(O)Me - - H OMe C (0) OCH,CF3 B
645 | S(O)Me - - H OMe C(0) (iBu) H
646 |S(O)Et - - H H C(0O)0O(iPx) H
647 |S(O)Et - - H H C(0)O (tBu) H
648 | S(O)Et - - H H C (0O) OCH; (cPr) H
649 |S(O)Et - - H H C(0) O (CH;)F H
650 |S{(O)EtL - - H H C(0)0OBn H




471 S(O)2Bu - - H Me C(0)(iBu) H 472 S(O2Bu - - H
OV C(0)Q(iPr) H 473 S(O 2Bu- - HOW C (O O
(tBu) H 474 S(O2Bu - - H Ove C(0)OCH2(cPr) H 475 S
(O 2Bu - - HOVe ¢ (O O(GHR)_2F H 476 S(O)2BuU - -
HOMe C(0)OBn H 477 S(O)2Bu - - H OMe C(0) OCH2CF3 H
478 S(O)2Bu - - H OMe C(0)(iBu) H 479 S(0)2(iBu) - -
HHCO)Q(ipr) H 480 S(0)2(iBu) - - HH C(OQiBu) H
481 S (O 2 (iBu) - - HHC (O O(tBu) H 482
SED)260:BU) - - H HIC (0] T2 [£PT) FhiofBkeo( 0) 2(T Bk
652 | Stoyge UL U) O(LCHZ) 48 H 484 S( 1 2(1 Bl oy 15y H H T U) szn
k

Hss feee( U) 2(1.BU) -[_- H HIE(U) [LHZUHRG0d (12880 S (O
(5Bl - H H-C (O OCHZUR H [A87 S(dpldeliU) - - H

D) oBW) H AB8 S[{O Z (aB0) | -
Hse 7855(0) 2(JBU) .- H Vs C{O).D(T BUJo &0 A0 ;
S60) 261 B) - - H VE-C (0) [EOFR[{ CPT) | HoyoASD S(0) 2(T B

5

HNB oaetO O (1 Pr

Y

-¢58 | StoMe=u( 0) (X CH2)[2F H 492 S[(0) 2(0 Bipyoresny H Mo H

i

H

-

H

H

3~

GO)dBnath 493 S(0)[2 (1 Bu)a- - Mg CcbyQ)irE)CH2CF3 Hx
48¢l | So(y 2 (I1-Bu) -[-- H1{Me C{O (iBooddy 495

S60)2bicBdtyr - H OV C(O) Qi Pr)u H 486056 2 (i Bu)
-e6H| {dMer G0 |-O (tBy) H 487 S(0) 2(i Budpyottemy H OVBE C
(83 |0 deePr)- H 498 S (@ 2 (i Bu) {cwmodeVe ¢ (O [®
(e8P (012k: (ddx) 489 S(Q)2(i Bu)e- - |:H 10VEc©®(c0EBn H

665 | S(0) .Me H H C(0)O(iPr)

F

[0041]

Among these exemplary compounds, the compound 4, 6,
8, 9, 11, 13, 19, 26, 28, 34, 53, 54, 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 invention represented by
the general formula (I) can be produced by, for example,
processes described later. In the production processes
shown below, indoline intermediates, piperidine
intermediates, and pyrimidine intermediates can be
produced with reference to, for example, J. Med. Chem, 41,
1998, 1598-1612, Bioorg. Med. Chem. Lett., 2002, 12,
3105-3110, Chem. Pharm. Bull., 1983, 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



500 S(0)2(iBu) - - H OMe C(0) OCH2CF3 H 37 501
S(02(iBu) - - C(O)(lBu) H 502 S(O2(cBu) - - H
H C(0)Q(i Pr) H 503 S( O2(cBu) - - HH C(OO(tBu) H
504 S(O)2(cBu) - - HHC(QQ3(cPr) H 505 S (O 2
(cBu) - HHC (0O o (CH2) 2F H 506 S(O)2(cBu) - - H
C(OOBn H 507 S(O)2(cBu) - - HH C(0)OCH2CF3 H 508

eSS L i Bﬁ%sga}ve?yséo)zgé%oi{su)

H 511 ZB--HI\/ECO(IZHZ Pr) H 512
J(’Bfeﬁmfééq} ée u)H Me c (O O 50?42) oF I(—|C 51)3

@g %EHzB - - HMe (O OBn H 514 S(O)2(cBu) - - H M
CF3 H 515 S(O)2(cBu) - - HM C(O(i-Bu) H

516 S!(IQ)‘&{&%—BOCeSsé'&% &L PricH RL7 PS(,O)RZ( Cﬁﬂl) R,
- - HOWe C(OQ(tBu) H 518 S{(O2(cBuj - - C (0)

KCHREC PRI, HRBIR'S Q) n? (BU)p -are Fésa\&éiclr(@ 12 the

(CH2) 2F H 520 S(O2(cBu) - - HOw C(OOBn H 521

6D 26LBPrmulaH(OMe Rf 0)iGCH2CER: HnéuR 2 rS K Opx2efptBior a

- - HOw C0) (iBu) H 523 S(O2Pn - - HH C(O i Pr)

+H @2@ 5(eoyzpntyl JEOHPC( Bf O § %)CHCSZESlS(/D) atepp) which
%—) iPr) H 526 S(O 2(cPn) H C(0)0(tBu)

mpy5g§vg( )QPM3 subﬁﬁpquey@(ﬁpﬁ?cﬂed from substituent

group P; Boc represents a tert-butoxycarbonyl group; and
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 protective groups to these groups and
removal of the introduced protective groups may be
performed as appropriate. These protective groups are
not particﬁlarly 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
Editién, 1999, John Wiley & Sons, Inc. Reactions for the
introduction of these protective groups and the removal
of the protective groups can be performed according to
standard methods such as methods described therein.

[0045]



528 S(O)2Hx - - HH C(OO(tBU H 529 S(O)2(cHx) - - H
HCOOOQiPr) H 530 S(O 2 (cHx) - - HHC (O O
(tBu) H 531 S(O)2(AI y) - - HH1OQiPr) H 532 S
(O 2 (Aly) - - HHTC (0 4tBu) H 533 S (O 2CH
(Ety) - - HHC (O O(iPr) H 534 S (0) 2CH (Ety) -
- HHC(O)CXtBu) H 535 S(O2CH2(cPr) - - HH
H 536

(. Bu) r%"}?s 8455 dzdﬁéq)é}fr)reaét%?‘%l Jétcﬁjftf]il Bﬁ‘jélﬂ Ogs%he

O
FPSELES S dotsnad! ThbbE) QREREET hatl (88 P10h sREREG o
Ior&g "55' Q{ CE@ %%554%%%%%(?gg}tlEPHEIEFO)d&ﬁSéE§ the

st apdn (ﬁ&@é%@égpt& some He ke €40) (I BtAmpl e $48hereot

S(O 2 (cPr) - - HMe C(OQiPr) H 545 S(0)2CH2(cPr)
tnellddb £ DXt BY) htdrb46r568)26H2HCEE) hexand, Mpentane,
C(0)OCH2(cPr) H 547 S(0)2CH2(cPr) - - H M

3¢ 0y OL SR ) @Fnhéir, 548dScy0) oREk@nécPryomatiH MydCoOr®BoNS
H 549 S (0) 2CH2 (cPr) - - H M C(0)OCH2CF3 H 550
S%QDZ@?Q?%F??HG,-tPﬂN@n€1CPOﬁB§ylEDe 3Balegengted)

2CH2 (cPr) - - HOw C ( iPr) H 552
@x@;g@}g?@@ﬁ)such ?ﬁCﬂ@CE%GfGP?BE?nﬂ' ghjoroform, carbon

e N AR
é%gﬁforoégnzgne, etkg“@ C&O% 2 dlethyl ether,
diisopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane, and diethylene glycol dimethyl ether;
ketones such as acetone, methyl 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, 2-propanol, l-butanol, 2-butanol, 2-methyl-1-
propanol, and 2-methyl-2-propanocl; amides such as
formamide, dimethylformamide, dimethylacetamide, N-
methyl-2-pyrrolidone, 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



556 S(0)2CH2(cPr) - - H Ove O(O) OCH2CF3 H 557

S(0)2CH2(cPr) - - HOWe C(0)(iBu) H 558 S (O 2CH2

(cBu) - - HHC (O O(tBu) H 559 S (O 2CH2 (cPn) -
- HHC (O O(tBu) H 560.5,4Q 2NH2 - - HHC (O O
(ipr) H 561 S (O 2NH2 - - HH C (O O (iBu H 562 S
(O 2NH2 - - HHC (O O(tBu) H 563 S (O 2NH2 - - H
HC (O OCH2 (cPr) H 564 S (O 2NH2 - - HHC (O O

?@PI?}IdEPgHonséQlSF@)tENH?tartngHH@(t@mﬂSH %@t@) etc.,
& OCH2CHF2 H 567 O 2NH2 - -
%nfiofhécFEéﬁé’lH %églesd(lé)fezﬁr@epen% @rt @ol(veeu')er
O)2NH2 - QI Pr) H 570 (O
stﬁrE%g% P&DeélE%éu)rﬁag g I%?qc_lqg Qmpegg%ure,
%Q)(IZHZ(CPr) H 572 S (0) 2NH2 - - HM ¢ (O O (CH2)
H 573 S (0) 2NH2 - - HM C (O OBn H 574 S (0)

bid79 - HM c (0) OCH2CF3 H 575 S (O 2NH2 - - H Me

(O (iBu)y H 576 S (O 2NH2 - - HOW C (O 0 (iPr)
H 577nSch&) rehbRion- ih eehCsEBp Of( ttBd) pHoc®E8es
S(0)2NH2 - - H Ow C(0)OCH2(cPr) H 579 S (O 2NH2 - -
He € 1 Be@OL aOeCHZh 2 [ onlp o8 S(f0)i2NtHYxest df @V step is
C(0)Bn H 581 S(O 2NH2 - - HOWwW C (O OCH2CF3 H
58218te0) fZNKR2 the rida0ivE o8 @@ tuiBu)addo BB f(d)standard
2NHI\/E--HHC(O)O(|Pr) 584 S (O 2NHWe - - HH
@p&@pd@ @ﬁB@y [qompletion of he reaction. The compound
of interest 1is obtained, for example, by: (i) removing
insoluble matter such as catalysts by filtration as
appropriate; (ii) adding water and a water-immiscible
solvent (e.qg., dichloromethane, 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 solvent.
The obtained compound of interest can be further purified
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.



585 S(O) 2NHMe - - H H C(0)OCH2(cPr) H 586 S (O 2NHMWe
- - HHC (O 0 (CH2) 2F H 587 S(0)2NHMe - - HH
C(0)OBn H 588 S (O 2NHWe - - HH C (O OCH2CF3 H
589 S(0)2NHMe - - HH CO)(iBu)_H 590 S (O 2NHEt - -
HHC (O O(iPr) H 591 S(O 2NHEt - - HHC (O O
(tBu) H 592 S (O 2NHEt - - HH C (0) OCH2 (cPr) H
593 S (O 2NHEt - - HHC (0) 0 (CH2) 2F H 594
SeoyessEtAl - HH CO)OBn H 595 S (0) 2NHEt - - HH C
gog} OCH2CF3 H 596 S (O 2NHEt - - HHC (O (iBu) H
99481 (0 2NHPr - - HHC (O O (tBu) H 598 S (O 2NH
(iPr) - - HHC (O O (tBu) H 599 S(0)2NH(cPr) - - H
H C(0)0(tBu) H 600 S(0)2NHBu - - HH C(O Q(tBu) H 39
601 S(0)2NH(iBu) - - HH QO QtBu) H 602

S(O 2NHREBU) - - H H C(0)0(tBu) H 603 S(X) 2NHCH2(cPr)
- - HH]C(OO0(tBu) H 604 S (0) 2NMe2 - -|HHC (0) O
(i Pr)n 5 S(0)2NMe2 - - HH C(OQt

2NMe2|[- - H H C (0) OC#2l(cPr) H 607 J
H H h ) 2FH—608S( 0 2NVe2 A Bre
HC609 $(0) 2 - - HH C(QeOCH2CFSIH 610 S ¢0) R’
2NMe2 -gs HH C (0) (@BuyNA 611 S (O 2
C(0) O (iPr) H 612 S(CUNNEE - - HH

M) HO R’
()

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]



613 S (0) 2NEt2 - - HHC (O 0 (iPr) H 614 S(O 2NEt2

- - HHC0)0(tBu) H 615 S(OM - - HH COQ(iPr) H
616 S(OM - - HH C(O Q(iBu) H 617 S(OM - - HH
C(0)0(tBu) H 618 S(OMe -_-,H H C(0)0(1-Me-Pr) H 619
S(OM - - HHC0)OCH2(2-Fur) H 620 S(OM - - HH
C(O)OCH2(OPr) H 621 S(OMe - - H H C(O) OCH2(cBu) H
622 oM. - - C(O) OCHME(cPr) H 623 S(OMe - - H
o}g@@éﬁpoﬁ theosbape) Need inplpde é)P@HmHtGG?S

LI EHQO0ROED 1620 S LON I C(0)
ARty FRhie st 8e O

AT Hy 552 S 40 BLOBRL
Q:CHEHES - 635, SLON - - H Ve GO OHRCES H. 636

(OMe - - HM CO) (iBu) H 637 S(OM - - H Ow
COOBQi Pr) H 638 S(OMe - - HOW C(OQ(iBu) H 639
S(OMe - - HOVe C(OQ(tBu) H 640 S(OM - - H Ow

C( O Cex2fipPey Hf 64305¢EhNeused HnOMade (@) r@hyCH)u2En,
gioxane, cyclopentylmethyl ether, dimethylformamide, 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 in 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
(I).

[0055]

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



642 S(OMe - - HOW C(O)OBn H 643 S(O)Me H Owve
C(O) OCH2CHF2 H 644 S(OMe H OVe C(O) OCH2CF3 H 645
S(OMe HOW C(O(iBu) H 646 S(OEt - - HHC (0) 0
(iPr) H 647 S(OEt - - HH £ (0) 0 (tBu) H 648
S(OEt - - HH C(OOCH2(cPr) H 649 S(OEt - - HHC
(0) 0 (CH2) 2F H 650 S(O)Et - - HHCQOOBN H -

BPR Qb ibrauj K 655 St B R MG (G (E .asish:ald
E:°86(5é}1§%)q EFS“ H2|6|8?6 C%LO) ‘2%),_%_. ﬁfi ?: 283 gu(EB[J)

([g@%?s(o) (iBu) - - HHC (O O(iPr) H 658 S (O
- HHC (O O(tBu) H 6598(0) (Aly) - - HH

C (O w693 r r O u
665. )STI%O§I!>£[ia&I.1_t1§ 0 §£91)f|§€| yX % efE-H §§r hgltéggl)l H

@H%téEbybr palbatiGm( @) Od&b%thﬂldﬂﬁééﬂé@dﬁé%(%Eﬁk

HCOQiPr) H 664 S (O CH2 (cPr) - - HHC (O
ﬁméﬁBmhbHy 565 180ONRAME IT1)- adea€eO) O(i Pr) 3-F [0041]
Anmong t hese exenpl ary conpounds, the conpound 4, 6,
80097111, 13, 19, 26, 28, 34, 53, 54, 69, 262, 264,

305, 307, 308, 310, 313, 325, 326, 355, 391, 396,
503, bRepgiygand is preferably tricyclohexylphosphine,
1,3-bis(phenylphosphono)propane, 2,2'-
-bis(diphenylphosphanyl)—1,1'—binaphthyl, 2-
(dicyclohexylphosphono)biphenyl, or 2-
dicyclohexylphosphino-2'~(N,N-dimethylamino)biphenyl,
more preferably 2-dicyclohexylphosphino-2'-(N,N-
dimethylamino)biphenyl.

[0058]

The base is preferably sodium carbonaté, potassium
carbonate, cesium carbonate, sodium tert-butoxide, or
.potassium tert-butoxide, more preferably potassium
carbonate.

[0059]
The solvent is preferably toluene or dioxane, more

preferably 1,4-dioxane.
[0060]

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

[0061]



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 foroula (1) can be
produced by, for exanple, processes described |ater.
In the production processes shown bel ow, indoline

i nternedi ates, piperidine internmedi ates, and
oyt | AR RO W heel at 36 RERSBAC pPOGOERAnwFERTesented by

iEbabERE st araePh ENEn %ﬁs{%{e%% i Gl et B
B 0 Chony B8, “C10RE) 287 5052 P W0 2008/ 47586, and

Y&--2006/ §6243. Moreover, commercially avail able

i ndol i ne derivatives, piperidine derivatives, and
pyoepidi ne 41 derivatives may be used respectively as
these internmediates. [0043] 1In the processes
described later, Rl, R2, R3, R4, R5, R6, R6a, R6b,
Réc, R, m n, and p are as defined in the general
formula (1) ; R6' is as defined in RE except for a R

-c_(o)(}terwté-é%téyl group; Rais a d-C6 alk % group

1 to 3 substituents sel ec of r om

; A
substi group P; repre%?%gf a N N
tert-but oxygar bonyl gro a; and 23 a |
tert-butylA %gg. [0044] In reaction i ep cl
the procesgses scribed Rfater, a conpound rying as
a reactive Héstrate may| have a group that i bit&
t he reactl?R}ﬁf i nter | & 0., (R?)

(6)
®) c1)\/kc1
RS
1)
R4
(R?) m
R6
\/\ N)\N N~
B-2 RY(0),8 | J
— e
_R® \ / N - 6] \\U
) o
HO e (R3)
R n

(2) 7

[0063]
(Step B-1)
The step B-1 is a step of reacting a compound (5)

with the compound (1) in the presence of an acid and then



an am no, hydroxyl, or carboxyl group). In such a
case, introduction of protective groups to these
groups and renoval of the introduced protective
groups may be perforned as gppropriate. These
protective groups are not particularly Iimted as
long as they are protective groups usually used.
Exanpl es thereof include protective groups described
?ﬁld%6%n%xﬁﬂﬁléea?thP BFegHet pn &he presenProCdcive
# s.in ani ¢ S¥ntge3|s Third gdltlon 1999,
9%h %&P%ya% B8bn§° PREIUCReAcLPBREUPSr (Phe
8659guct|on of these protective groups and the
of the protective groups can be perforned

accor th

descry bad therSt R GhatT 43P salioeads HRAEE Rppie acie,
heasbbebmiA gach, sgamfgklkh%Clar0%%%%@§e@@§%6hq%dac1d

| ater are not partlcularly limted as | ong as they do

808 tabebubrbhetheaskihofioand dicssial venéhgcigtasting
material to sonme extent. Exanples thereof include:
atepbadbtyhygdnoeakbehsdshyhirachiexadre acpent ane,
petrol eum et her, and cycl ohexane; aromatic

h9dpbtar bons such as benzene, toluene, and xyl ene;
hal ogenat ed hydrocarbons such as di chl or onet hane,
“chl orfofIMRL ee ap hokhe t ¥+ AERLBEI AESNEi BALSr bBL RRe,
chlgrobenzenelugnd di chl or obenzene; ethers such as

BFLEAYEOBt ABFLIUYEi PEYFPYPy P YEEREED P@FP&HQ&rofﬁﬂéﬁetlc
nethox ethane a@p %!eth¥

l.
|ﬁé?R%Flf?H0rOpe§ Fones such aslgbg gﬁgeO% ﬁqe’e§%
z€%888 nJBEMY! 9%%% F%%%Qﬁc %Qﬂdpy%'g%%é%Q8Pe

ers suc és et ate, propyl "ace and
BQEXbe%S%&@B%na@b%E'|%§t§%%@drate, 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
dichloromethane, dichloroethane, and chloroform. The
solvent i1s preferably dichloromethane.

[0068]



as acetonitrile, propionitrile, butyronitrile, and

i sobutyronitrile; carboxylic acids such as acetic acid

and propionic acid; alcohols such as nethanol,

ethanol, 1-propanol, 2-propggol, 1-butanol,

2- butanol, 2-nethyl-I1- propanol, and

2- et hyl - 2- propanol ; am des such as formam de,

di met hyl f or mam de, dlnethylacetanlde N-

met hyFR2LR§r FBRFEOAR, WARE RBRaFEERPHPRoS phor shei apRgsion
sul foxi des such as dinethyl sulfoxide and sul f ol ane;

%@P@@raéﬁéenﬂﬁt@r ﬁﬁ%%@oferééééFlYIH tRe1PB3Gti g the

PRACEGH VOB arurS Rt o o s Zfi%éﬁ%fﬁd Bla%ﬁrﬂlﬁehels 15

ﬁqln\ﬁec%tss to tﬁrth FJ er'stpggpen Ef Sm,lteetsC to laf]q}c;

reaction time di on sol vents, sta
gdjal s, reagents, the reaction tenperature, etc.
[0047] In the reaction in each step of the processes

descr thednhkabetr dathengorpeundaet ibat eeapk raftutbe ist B0 to
is isolated fromthe reaction m xture according to

staodapderaetbods-abt e gonpl etirpreref dhieidteant,i ahe
The conpound of interest is obtained, for exanple,
paqtiionr eémne g 5 msiolufisise teatterhauch asrafEmbist s10
by filtration as appropriate; (ii) adding water and a
Wé{né‘rt-eismﬁ%‘cﬁ Bloairssol vent (e.g., dichl oronethane,

di et h ether, or ethyl acetate) to the reaction

O e to extract the conpound of interest; (iii)

n@&hlng%%ﬂe organic layer with water and drying it
yi ng agent such as anhydrous

The step B-2 is a step of reacting the compound (6)
obtained in the step B-1 with the compound (2) in the
presence of a base to produce a compound (7).

[QO71]

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 O

to 80°C.
[0074]
The reaction time is 10 minutes to 24 hours,

preferably 30 minutes to 6 hours.



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, recrysgallization
reprecipitation, and silica gel colum
chromat ography. Alternatively, the conpound of
interest of each step can also be used directly in
7Réxt reaction without being purified. [0048] A
process A w || scribed. - ocess 0
R R Be RORPAS NPT\ CRE O E SRR RSNERRB RS ZREFSRARSSE DY

(R) GL)LoHONV BT, (2) ) Be BICOP S.MRG: oMy 5bhibAtRan
O'p5° n

Boc can also be produced by the following process C using,

as an intermediate, the compound of the present invention

represented by the general formula (I) wherein R® is Boc:

[Process C]

[0076]

(RZ 4
)J\ /t Bu

*ﬁ oy —

R6—ClI
. 9
(w)n N
R4
(Rz)n1 RS
S N)\N N~
RY0), S

[0077]



(1) NH (R3)n (4) [0050] (Step A-1) The step A-1is
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 sodium
tert- butoxide, potassiumtert-butoxide, sodium

hydri de, and potassi um hydride. The base is

f er abl t j tert - but oxi di hydri d
O ST A A Gl B 45

' d incl yd :
ST Bellch, st AR S B
Sy e e dS%\squne'&eore;eesr eeY oy

Uran or di met for e pre

bsgéahwdbgeah%@ a[Q%§%bunEhQ1kﬁactlon tenperature is O
to 120C, preferably O to 60C. The reaction tinme is 10

moooses to 12 hours, preferably 30 mnutes to 6

hours. [0054] (Step A-2) The step A-2 is a step of
reactixgmphescofipaunda@¢8ht 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 acetate.

(0080]

-In the removal of the Boc group, the reaction
temperature is 0 to 100°C, preferably 0 to 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



obtained in the step A-1 with a conpound (4) through
Buchwal d- Hartwi g reacti on using a pal |l adi um cat al yst
to produce the conmpound represented by the genera
formula (1). [0055] The patdadi umcatal yst, a

i gand, a base, and reaction conditions used are not
particularly limted as |long as they are reagents or

TREGK! | eRaeni LR or BEnarHone 16 ar dRer ed 1ol OTaine

SHRTEO0 s oA i hs e BV G s PR ?‘%ﬂ ECSFal yot
a§l%s&sbe%xheéghé%un}n&@ AR pal | adi um (0)

benzyl 1 deneaCet one, nore ferably palladium(I1)

@Q@E@b@o 088K}, 1amhael.i gand is preferably
tricycloﬁexylp osphi ne,

1088Bi s( phenyl phosphono) propane, 2, 2' -

bi s(di phenyl phosphanyl)-1, 1' - bi napht hyl , 2-
(dicyE*@h@k§$pQESQhSQbVebtpheayl;nothz reaction with the
dlcyclohexglphos hi no- aN N- di et hyl am no) bi phenyl,
ROMBOBRES & éblly’lc uéﬁcfﬁép@ @(W]méwtﬁ,n@izzhl(q\uwthane,

di met hyl am no) bi phenyl. [0058] = The base is
EPéPéPéBF?'SBEFE ¥§F85H§P@' 56F5§§ﬂdﬁ¥“barBBﬁa?@lvent is

CBE FUB AR B BRY T eLS: LN e, otz um
preferably dichloromethane.
[0084]

In the reaction with the compound (9), the reaction
temperature is -30 to 100°C, preferably -20 to 50°C.
[0085]

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

12 hours.



[0059] The solvent is preferably toluene or dioxane,
nore preferably 1,4-dioxane. [0060] The reaction
tenperature is preferably 20 to 150C. The reaction
time is preferably 30 ninuIQ§3Lp 12 hours. [0061] -
47 The conpound of the present invention represented
by the general fornmula (I) wherein p is 2 can also be
pr oduced bY the followi ng process B: [Process B]
[B0628sfAP] ( 2 RS R2 )MR-mN 11\N B-1 R(O2S Nd
NHRA R 3 N/\ N(/RB(R)nl ~n (5 C1 C1 (6) R5
[498Rh (R2)MR6 B-2 RL(O2S N N CJ

R4

(Rg)nl /J§§ /JL\ //tBu

R®—CO,H

\ (n
(r°)

(12)

[0087]

The process b 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]



R NONi RFTJR ,,c HOR7 ~R3) n (2) (7) [0063]
(Step B-1) The step B-1 is a step of reacting a
compound (5) wth the conpound (1) in the presence of
an acid and then - 48 oxidiging the reaction product
in the presence of an oxidizing agent to produce a
conpound (6) [0064] Exanples of the acid used

i ncl chloric acid, hydrobrom c acid, sulfuric
e o i ety o 205t asSingS el Baf€iCn MLy

rlflu rone hanesulf ni_c pr ef

concen r afed°Rydr8chl-orfe §8|856P06§5fm1€?§ﬁ&n §e8F%l°n
rhe exhdbatng agsehtuas b8 %%%%'Qges%91w®% in,

aqueous hydr en peroxi pergce

b Es&gﬁ@@@r aget ¢ @Sk@ckd' Ef%h@%ﬁle%'l%n@rg%%e
(trade nanef m chl or oper benzoi ¢ aci d, magnesi um

biratpebexyphbhal ateroheat Eahydbat e19p0t asehtMiiley & Sons,
per manganate, and chrom um (VI) oxide. The oxidi zi ng

agent $pecipf of esndohyl oz chhorepér beazode: aci d. [ 0066]
Exanpl es of a solvent used in the reaction with the
donpeendipafipnel adeprhogpbres sof( caget oneé e timgtlhphospinglr y1
cyanide) with bases shown below;
(11) carbodiimides such as 1,3-dicyclohexylcarbodiimide,
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 l,l'—carbonyldiimidézole (CDI);
(iv) 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-
methylmorpholinium chloride (DMT~MM); and
(v) phosphates such as O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU),
and O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HBTU).
The condensing agent is preferably DMT-MM.
[0090]

Examples of the base used include triethylamine,
diisopropylethylamine, pyridine, 4-dimethylaminopyridine
(DMAP), 2,6-lutidine, and 1,4-diazabicyclo[2.2.2]octane

(DABCO). The base is preferably diisopropylethylamine.



ket one, tetrahydrofuran, dioxane, or cyclopentyl nethyl
ether wwth water. The solvent is preferably a m xture
of acetone with water. [0067] Exanples of a sol vent
used in the oxidation includsgs dichloronethane,
di chl oroet hane, and chloroform The solvent is
preferably dichl oronethane. [0068] 49 |In the reaction
r@&? ghe conmpound (1), the reaction tenperature is O
% C preferably 0O to 100C. In the reaction with

the OIRAUN, (43 ot be LeActiongt e hs 18, PLONLSS Lo cne

24 hours, prefer n nu hour's.

X I t I 30
Cpbayeriin scyife wephion. g tr%g:ﬁanh Axane,

HERAEEhOMfbirBmi Se? AhAUHERcEO 16 RS dePr etREaBbYvEBL is
mnutes to 5 hours. [0070] %tep B-2) The step B-2 is
prsfepabl yr eacbhngst be dea@h@df@&hmnﬁbkalm@del@ﬂéﬁ%rably
step B-1 with the conmpound (2) in the presence of a
Pasethylpprodaveda.conpound (7). [0071] Exanpl es of

t he base used include sodi um hydride and potassi um
hQ8PEde. The base is preferably sodi um hydri de.

[0072] Exanples of a solvent used include .

t et r ahy dt'0® UFRRCT 1ER o ahR, tBP NEPRYPEBAMAA de, thRdreaction

di met hyl acet am de. The
temperature 1is to 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.



solvent is preferably tetrahydrofuran. [0073] The
reaction tenperature is 0 to 120C, preferably 0 to
80C. [0074] The reaction time is 10 mnutes to 24
hours, preferably 30 m nutesgto 6 hours. - 50 -
[0075] The conpound of .the present invention
represented by the general fornula (I) wherein R6 is
? ?ro§g oEEer than Boc can al so be produced by the

b ' rocess C using, as an internediate, the

nd of the present invention represented by the

Zeneri formula (I) wherein R6 is Boc: [Process (]
[0076] (RR)) mMR4A O/t-Bu NNNO RL(Op SNOR
R6,-C1L Rs R3) n (9) (8 R4 \R2) MN", NR6

R(Op S/ NOR-
/JL\ o "B
R(0), S /C .
9 NM J :
A
3

(8) N\¢/

4

R

4

R2

R'(0), S / Jﬁ)\ /C J

R
(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 (13) that can be produced
with reference to, for 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.



PRS (R3) n (10) [0077] - 51 The process Cis a
process of renoving the Boc group in a conpound (8)
and then reacting the resulting conpound (8) with a
conmpound (9) in the presencegof_a base to produce a
compound (10). [0078] Exanples of a reagent used in
the renoval of the Boc group in the conpound (8)
i ncl ude reagents capable of renoving Boc groups,
48€efibed in, for exanple, T. H Geene, P. G Wits,

Protective G in Organic .Synthesis. Third .
i t RS Do Part e e shite LR SR RAYAGHBRY | s

. ' . i C.aci d |_or.i o
e B g A ST
i Buhbe, rempual;+9kithae @%-d%%%i:cnfdl‘éot% .2.2]octane

di chl or onet hane, chl oroform ethyl “acetat’e,” "an

dbaxene, 3IbaisAl ¥aRbIns tRY,ebRally il R YpRihang g or
ethyl acetate. [0080] 1In the renoval of the Boc

gestipm thebveacki.onThéebpeeal Hr presePabylRB€assium
preferably O to 50C. [0081] In the renoval of the Boc
geobpnathe reaction time is 5 mnutes to 24 hours,
preferably 10 m nutes to 6 hours.

[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.

[0099]

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.



[0082] Exanples of the base used include
triethylam ne, diisopropylethylam ne, pyridine,
4-di met hyl am nopyri dine 52 (DVAP), 2,6-lutidine, and
1, 4-di azabi cycl o[ 2. 2. 2] octangg (DABCO). The base is
preferably triethylam ne or diisopropylethylam ne,
nore preferably diisopropylethylamne. [0083]
Eé npl es of a solvent used in the reaction with the
F866RE E9) incl ude dichl or onet hane, di chl or oet hane,
ﬁghgg?forn] tetrahydrofuran, and toluene. The sol vent
' ef erably dichl oronet hane or tetrahydrofuran,
nore preferably dichloronethane. [0084] 1In the
reaction with the conpound (9), the reaction
tenperature is -30 tge 100C, prefergbly -20 to 50C
[0085] In thﬁfeact nwth the co ound (9), the

reaction nutes ur.stBur ef er abl§! 10
g dy 2 ho IS - [Pches§)D] [00B6] R4 O N >
Rz(@?")M N )xet - O) W /4

N O R7 \)

s OQiE/N
O

|
(R),

F-2

Y

R%—-0OH
(16)

[0102]
Another process for producing the compound (14)
includes the process F. The process F is a process

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



N O R7 Reb_0eH RS (11)  (R)n (8) REO (R)m)~ 6b

'11~ NN R ZINRL(Op SNY)--- OR7 R5 (R3) n (12)

[ 0087] The process D is a process of renmpving the Boc

group in the conpound (8)- agqyd t hen reacting the

resulting conpound (8) with a conpound (11) in the

presence of a condensing agent and a base to produce

a conpo 0088 The renpval of _the Boc group

CRPTREor ¥ br it Fhet nEraShnaOumy S akePHat ha CRBEoonE (8
54. The,condensi gent _used i.s

ﬁl paf%lcu% SQ;l?llm%e%ZaéglgngprgggFecgnCBQPSEQQ (§=) 7

g};ra dat s oo, r?@ft%mrea;@f gogﬂsnébﬂgoegan 128700BE.30%a in

i arock;

0se descri r “exanp
E@@péﬁgﬁnﬁLYewg%HaQ'Eomﬁ@éﬁéfQﬁ@§tk@nﬁro§ﬁegnghe compound
Edition, 1999, John W Sons,
(14) .
[0103]
(Step F-1)

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

[0104]

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 hours, preferably 30
minutes to 6 hours.

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

dichloroethane, chloroform, tetrahydrofuran, dioxane,



Inc. Specific exanples thereof include: (i)

conmbi nati ons of phosphates (e.g., diethyl phosphoryl
cyani de) with bases shown below, (ii) carbodiim des
such as 1, 3-di cycl ohexyl carbedi + m de,

1, 3-di i sopropyl carbodi i m de, and 1-ethyl-3-(3-
dinethylaninopropyl)carbodiinide (WBCO); conbi nati ons

h h h . bel d,
A CSAL 0T Engbborar GO BECa RO FGPGRy

( , succinimde); (iii)
%Qgggggﬁﬁg g&%ﬁahga?%%rqéékbonyldl|n1dazole (CDl);
(lo¥ho4- (4, 6-di net hoxy-1, 3, 5-triazin-2-yl)-4-
met hyl nmor phol i ni um chl ori de (DMI-MV); and (V)
phosp@ﬁée§e§Hﬁhoﬁstgm§Zr§%§Q@n§9tLQ@ZQB ioYkg; preferably

N -tetranet hyl uroni um hexaf | uor ophosphate
'(OHMSU)5,0°C and
0- benzotriazol -1-yl-N, N, N , N -tetranet hyl uroni um
Hé&xXxaflluor ophosphat e (HBTU). The condensing agent is
preferably DMI-MM [0090] Exanpl es of the base used
i ncl udeet FpeehyPant hBe 1di LSopibpyEet iyl ari heurs,
pyridi ne, 4- dlneth yl am nopyri di ne ( DVAP),
?rGfP&PP&ﬁhé Qﬁ@ufeé FoaFaBi & of 2. 2. 2] oct ane
e base is preferably diisopropyl et hyl am ne.
%gceéfoggl] Exanpl es of a solvent used in the
qﬁlon with the conmpound (11) include al cohols,
tetraﬂydrofuran di oxane, dinethyl formanm de, and
di net hyl acetam de. The solvent is preferably al cohols
or dinethylfornanide, nore preferably

di met hyl f or mam de.
)k / t-Bu

]

RI(0), S \ / )\)\/CJ .

O=C=N

(17)
)n (8)

[0112]



[0092] In the reaction with the conpound (11), the
reaction ‘tenperature is 0 to 100C, preferably O to

50C. [0093] In the reaction with the conpound (11),

the reaction tine is 30 mngfes to 96 hours,

preferably 1 to 12 hours. 56 - [Process E|] [0094] R4 O
(RRII Ol YMN'- ~NN)\ /t-Bu ' RL(Op SJI\ Nr .

\ R7 O 1J RS Réa (R3) NN~IN O n 8)ﬁ§13% R4 O (R2)

M R6al "N PFOYRFD S Y91 aNPTOPRT ORSIERSYATE1ERe P@Ggg]roup

in the compound (8) and then reacting the resulting
compound (8) with a compound (17) to produce a compound
. _ : .
[0113]

| The removal of the Boc group can be performed in the
same way as that in the process C.
[0114]

Examples of a solvent used in the reaction with the
compound (17) include dichloromethane, dichloroethane,
chloroform, and toluene. The solvent is preferably
dichloromethane.

[0115]

In the reaction with the compound (17), the reaction
temperature is -10 to 60°C, preferably 0 to 40°C.
[0116]

"In the reactioﬁ 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 acceptable salt
thereof is useful as.an active ingredient in a
pharmaceutical composition that can be used in the
treatment and/or prevention of type 1 diabetes mellitus,

type 2 diabetes mellitus, pregnancy diabetes,



The process E is a process of renoving the Boc group
in the conpound (8) and then reacting the resulting
conpound (8) with a conmpound (13) that can be produced
with reference to, for exanpke, -WO 2006/ 4142, to
produce a conpound (14). [0096] The renoval of the
Boc group can be performed in the sane way as that in

the process C. 57 - [0097] Exa es of a base used
PMEF&&%YFFFE@W%%W &t %oewyuaqxﬁawged glucose

DYiedante U, M2 ”°%‘ oy a&asoeﬁ%ene © (DABCO) .
b

R SR A, A G B 5 B

GakheRati&n L-,l%%%]mal@wrpl ﬁ,%é&ftéhsa%ye a4Sgd it he

reaction wwth the conpou (13) 1nclu

et aaly dicofsynaiond, 0%aRkeha, %ﬂ&wtﬂélf@lfy| Adeta
di net hyl f or mam de, di net hyI acet an de, and tol uene.

Peetsalivenimyicsa rariefle rialfay clt dordl axatneri §OHO0H osiH, t he
reaction with the conpound (13), the reaction
hempenatiwesmiias @ndo gtblC,, prefeorabl ycdili dros 100G diabetes
[0100] In the reaction with the conpound (13), the
rle€adt-i- off e NP atd1 Y30 NERcEs thy ,2m¢1m@atmrefceatama;cq,

to 12 hours. 58 - , , .
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 parenteral 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 selected
according to the administration 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 compecsition in such a form



[Process F] [0101]] R4 O (R2 )mMN~-NN~ O-Bu F-1
R(O SP\ ~N70~NJ I1JR5 (R3) nN (8 CQ/ N
R&A O (R)IMNNN NF-2 R(OpSI I JNNOXZY
Réa-OCH J R (16) R5(R3)n%§;5) R4 0 (-12 )M\AN/ \
ORG6a R(OPSNOj'~-~-RIJ RS (R3) n (14) [0102]
Anot her process for producing the corrpound (14)

i ncl udes the process F. The process is a process

EBAPPEs PRGP 2% 6t &5 cerfisl rté?rﬁllergarth?emBé‘%?fd?%dDY n

ggproprlately selecting excipients, binders,
disintegrants, lubricants, swelling agents, swelling aids,
coating agents,_plasticizers, stabilizers, antiseptics,
ahtioxidants, coloring agents, solubilizers, suspending
agents, emulsifiers, sweeteners, preservatives, buffers,
diluents, wetting agents, etc. usually used as additives.
[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 acéording fto 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 to 2000 mg, preferably 1 to



- 59 conpound (8) and then reacting the resulting
conpound (8) wth 1,1 -carbonyldiimdazole to produce

a compound (15); and a step F-2 of reacting the
conpound (15) obtained in _tfe step F-1 with a

conmpound (16) to produce the conpound (14). [0103]

(Step F-1) The renoval of the Boc group can be

erformed in the sane way as that in the process C
BloBf (ERahpFes 8f 5h§oP§QHPtuQ5dtPﬁ CrEPREREY BT dose
pth 1,1 -carbonyl di,imdazol e include,_,
ﬁ‘flaﬁpo&sn@iﬂmé,S%a.eéhPstet%ﬁaﬁsYeeﬁﬁortmfma day to an
Labishudrof yoans.diaxane, -axGhqpentylmg! g, 8t A 500 mg,
and 't h8286 Iy

ol'uenhe. vent i s preferab

F§%£@9¥9ﬁ9f9(@9to[@%@5hg I3t he AB2GH @B unt of the

-carbonyl diimdazol &, the reaction tenperature is

BohBohfaf, ppretiekablyit® e 206inils@ECH lohddheo several

reaction wth 1,1'-carbonyl diim dazole, the reaction
tinesi a d@yncbukasateli?2 hours, preferably 30 mnutes
to 6 hours. [0107] (Step F-2) [0108] Exanples of a
$6L<émt used include dichl oronmethane, dichloroethane,
chl orof orm tetrahydrofuran, dioxane, - 60

Hereinafter, the present invention will be described
more specifically with reference to Reference Examples,
Examples, Preparation Examples, and Test Examples.
However, the scope of the present invention is not

intended to be limited to these.

Examples
[0124]

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

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

An ethanol (14 mL) solution of indolin-5-yl
thiocyanate (compound described in the document J. Med.
Chem., 1998, wvol. 41, p. 1598; 1.33 g, 7.55 mmol) was
added to a solution of sodium sulfide nonahydrate (1.84 g,
7.66 mmol) in water (2.8 mlL), and the mixture was stirred
at 50°C for 2 hours. To the reaction sclutiocn, an

ethanol (2.4 mL) solution of isobutyl iodide (1.2 mL,



cycl opentyl met hyl ether, and toluene. The solvent is
preferably tetrahydrofuran. [0109] The reaction
tenperature is -20 to 100C, preferably 0 to 50C.

[0110] The reaction time isgd0-mnutes to 12 hours,
preferably 30 mnutes to 6 hours. [Process G [0111]

R4 0 (RZI )m- ZZN- NNN)t-Bu RL(Op S| O\R7 Ra

J RS O=C=N (R3) (8 (17) A0 RZ( ) NNN R
a0-R Topp) swap Pdﬁe@ RN tRS mﬂgtpn@ “ES) sqyypﬁﬂ at 50°C

gpaughﬁoﬁ'&%‘?esﬁo@tﬁé 2 BLOCESS:8T LESARYI N9 EDe, BAC L qqed,
followed by extraction with ether 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=9%0:10-80:20-55:45,
V/V) to obtain the title compound as brown oil (0.65 g,
yield: 41%).

IH-NMR (400 MHz, CDCls) & ppm:7.20 (1H, s), 7.12-7.10
(1#, m), 6.55 (1H, d, J = 8Hz), 3.80 (1H, brs), 3.57 (2H,
t, J = 8Hz), 3.01 (2H, t, J = 8Hz), 2.66 (2H, d, J = T7Hz),
1.82-1.72 (1H, m), 0.99 (6H, d, J = 7THz).
[0126]
(Reference Example 2) 5-(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 (1lH, s), 5.63 (1lH, s), 3.42 (2H,
td, J = 8 Hz, 1 Hz), 2.89 (2H, t, J = 8 Hz), 2.71 (2H, q,
J =7 Hz), 1.12 (3H, t, J = 7 Hz).
[0127]

(Reference Example 3) 5-(isopropylthio)indoline



in the conpound (8) and:then reacting the resulting
conpound (8) with a conpound (17) to produce a
compound (18). [0113] The renoval of the Boc group
can be performed in the sanmggway as that in the
process C. [0114] Exanples of a solvent used in the
reaction wwth the conpound (17) include

di chl or onet hane, di chl or oet hape, hbo rof orm

and
t ol uehS SHBS sbPYeht O saprefeF 4Bl PeLAPENABFEREPREND

REREEEBRe" PADE 5, dr £3Fs P EE o Ra0 e e Par il T e
ﬁgkeggl%§]1s%?u%2§.58?88'0Qo o%@é&%e %%WQQ%H% %%onund
t 12 Rour's,

reaction m nut es

Qgeﬁg&§b5¥o%9 giAuLegot Ay, GyH%QBS Sb@$17] The
compound of the present invéntion represented by the

gener gl vl Md @ MHz OroMdd)ae )Wl %?mcaﬁ b@ qhtai %@d R 99

t hese processes, or the pharnaceu ically acceptab e
gaht dthereoB Hz)useéfdB glHan dgctd we 8 ngnedi=emd9 iy, brs),
phar maceuti cal conposition that can be used in the
Brdat meft, andUJorF fr 8zent Bel Sof(lypesebtdi abet s Hz), 2.89
mellitus, type 2 diabetes nellitus, pregnancy
deHbetes I 628 Hyperélﬁéeﬁﬁﬁrcéhséd=b dtzner factors,

i.red glucose tolerance (IGI), diabetes-rel ated
&ggggée (e.g.,

(Reference Example 4) 5-(propylthioc)indoline
The same reaction as in the method described in
Reference Example 1 was performed using l-iodopropane
(122 pL, 1.25 mmol) instead of isobutyl iodide to obtain
the titlé compound as brown oil (151 mg, yield: 69%).
'H-NMR (400 MHz, DMSO-dg) & ppm: 7.07 (1H, s), 6.97
(1H, 4, J = 8 Hz), 6.42 (1H, d, J = 8 Hz), 5.62 (1lH, brs),
3.42 (2H, t, J =8 Hz), 2.88 (2H, t, J = 8 Hz), 2.68 (2H,
t, J =7 Hz), 1.47 (2H, dt, J = 14 Hz, 7 Hz), 0.92 (3H, t,
J =7 Hz).
[0129]
(Reference Example 5) 5-[(3-chloropropyl)thio]lindoline
The same reaction as in the method described in
Reference Example 1 was performed using l-chloro-3-
iodopropane (344 pL, 3.20 mmol) instead of isobutyl
iodide to obtain the title compound as pale yellow oil

(51.3 mg, yield: 28%).



adi posity, hyperlipem a, hyperchol esterolema, lipid
nmet abol i sm abnormality, hypertension, fatty liver,

net abol i ¢ syndrone, edema, cardiac failure, angina
pectoris, myocardial infarctgpn, arteriosclerosis,
hyperuricem a, and gout), or conplications from

di abetes (e.q. retinopathy nephr opat hy, neuropat hy,

cat ar 0ot ngre fectious dlsease and

ket oﬁg‘gMR [{fjl(iq%]l\'%”I n&cé’lﬁ’m ‘call <onfldbi fon 7-12 (1H,
£OMPI §len he, c oun tzh r nt_ i nyent
Qbrgszgtqéhbyd(hgngbgn%rgV Eb?ﬁﬁla 1) ofy(llécg%)ﬁhe‘58

Rbar maceut Lcal ky) agcent q@lﬂe %3l iy Lhey Ca e (2H, t, 3
adnmi ni stered systém cal | or. I'ocal Iy t roug oral or

. parentzer al , oout(eH mh@ng-adm;mkgtered to mamal s (e.g.

humans, horses, cow, or pigs, preferably humans).

[0139]] The pharnmaceutical conposition of the present

i nvention can be prepared in an appropriate form

dBréetredceateengilrg 6 o Stieyadmipsirgtylathiion imetdiciche by

preparation nethods for various preparations usually

used The19@ape Thecibdpm 8F Lhetphampaded: desicribed in
nposition for oral admnistratjon includes tablets,

Bielfle§en68\/\ﬁér3§1pl§r dnlfPes Pe rEgFEince 1S idwl quﬂrsvclopentane

I d I
SRy 221 UEOSF-BR RS dah e hor Had i arpitiesin

rerh%p% %qea%%%%g% tQ %oato%q%% JiBt hqadlalgxng, yield: 40%).

pr op r1ate| cting exci ents

g; ng‘fﬁ%ﬁ“ ?406 %Mi,caé‘ﬁéh S%elpw!g PRS0 SV N9,
©.54 (1H, m), 3.82 (1H, 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)ethyllthic}lindoline

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, p. 3091; 962 mg, 3.67

mmol) instead of isobutyl iodide to obtain the title

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

o°

).

'H-NMR (400 MHz, CDCls) & ppm: 7.36-7.25 (5H, m),
7.20 (1H, m), 7.12 (1H, m), 6.53 (1H, d, J = 8 Hz), 4.51
(2H, s), 3.80 (1H, brs), 3.64-3.53 (4H, m), 3.03-2.93 (4H,
m) .

[0132]



coating agents, plasticizers, stabilizers,

antiseptics, antioxidants, coloring agents,

sol ubili zers, suspending agents, emnulsifiers,

sweet eners, preservatives,-bggfers, diluents, wetting
agents, etc. usually used as additives. [0121] The
form of the pharmaceutical conposition for parentera

TFELREShR, FRRob e M Byl oS BSn M Eo S% o-
fg%g%ﬁ%o §¥5¥g@ggﬁgr}_ﬂg§lﬁlot] g%%l%ﬁ_,in%UDDOSI tories, and

ants. ceutical "conposition in such a

- formrgans bee prepat ednagcor fi pget aeehahae@@cg_qigehh%
by appropriately selecting additives according to

needrthed pagRpdestakilsi peEFordlld $@AtL HrddmtidYtane
preservatives, antioxidants, flavors, gelling agents,
hesteali pfngsobgerts iosidlkdebitld 2®ts,inbef feansle tpydridty.
agents, surfactants, coloring agents, buffering
dgentbrainbickendes prweiicitn g asg enirs, £ ifdd ey wreparative
absorption pronoters, suspending agents, binders,

BPEC Usveakkygids@@S-B0132] mnTHe ddeg® Oofnrt) re Glorfudiamdesf
the present invention _represented by the general .
£BFmul ¥2EPY - 8FSEPPL tE 1ere© phdr iddeutdr@gdigpt) 1 to obtain

205 138110 L SRR L PUATY g
ini.stration, .1 to 2000 nu,. . preferably 1 tq - 64
AR AsE 80 oLt Pty d o o

ge%1owt9fﬂ§§3|o?q§iﬁ§i,ﬁ§%; e(g)oq%e, ti% .Sggéf%{,a'yitém.s ®s) as

ay fo an arent’er ni‘strati on,
8.0%169128Q BH1 cBrlerably 0.1 to 300 ng (in terms of

‘the anmount of the .
S-[{cyclopropylmethyl)thio]indoline
'H-NMR (400 MHz, CDCls) & ppm: 7.24 (1H, s), 7.16 (1H, d,
- J =8 Hz), 6.57 (1H, 4, J = 8 Hz), 3.58 (2H, t, J = 8 Hz),
3.02 (2H, t, J =8 Hz), 2.70 (2H, 4, J = 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, CDCl3) & ppm: 7.16 (1H, s), 7.08 (1H, d,
J =8 Hz), 6.57 (1H, d, J = 8 Hz), 3.86 (lH, brs), 3.69-
3.56 (3H, m), 3.02 (2H, t, J = 8 Hz), 2.32-2.24 (2H, m),
2.07-1.97 (2H, m), 1.91-1.87 (2H, m).
[0133] |
(Reference Exémple 9) 6-fluoro-5-(methylthio)indoline
A saturated sodium bromide-methancl (3.0 mL)
solution of bromine (235 pL, 9.19 mmol) was added at 0°C

to a methanol (13.2 mL) solution of 6-fluoroindoline (600



conmpound) per dose which is adm nistered once to
several tines a day to an adult. [0123] Hereinafter,
the present invention will be described nore
specifically with reference 8% Reference Exanpl es,
Exanpl es, Preparati on Exanpl es, and Test Exanpl es.
However, the scope of the present invention is not

'@te@dﬁﬂ hoP? Lhdl befakos hieta; cEyamALes (19324) 14

e descrlptlon exane represents n hexaré

&P £5 4 § Eﬁéfﬁhﬁgﬁ9éuﬁég sand BMFrokepresenl$s. To the
dlnethylfornan1de [0125] (Reference Exanple 1)

§e£¢§9@Mtyblﬁt9%hndet@§ wA8 etBanok+( ddc MangotyLion

of indolin-5-yl tﬁlocyanate (conpound described in the
rioctueatwds MedtraChestd, wi888soddlum 4irbpnatb98;foll1d%Fed
g, 7.55 mol) was added to a solution of sodium
Byl ¢xdrapbhahydiahecthagalgthrze66imesl.) Thewareanig. 8
m.), and the m xture was stirred at 50C for 2 hours.
#%Y%ﬁeweéawﬁﬁbﬁdswnabuUﬁteana@ﬁhéﬁéﬁd(zvgrnﬁph§éwepﬁon

| sobutyl iodide (1,2 nmL, -
%ﬂﬁ%ﬂm aﬂﬁ ?E% P REUTBOWAS L EEP e 88 At P0G LEBR 1 ed of £

reactlon S r was ,added

PRt RS S AR LR vy e
g@ff‘fﬁ@& egggm gagea P85 S e L 93ttt o

ried over anhydrous nagne ul f at e,
andxLhe: eéﬁkyegeeﬁ@%edu§tnLMQQ,OEUvun@%rog%gq%e%

pressure
colorless oil compound.
[0134]

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-d¢) & ppm: 7.07 (1H, s), 6.28
(1H, 4, 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]

(Reference Example 10) 6-methoxy-5-(methylthio)indoline
The same reaction as in the method described in
Reference Example 9 was performed using 6-methoxyindoline
(compound described in the document J. Med. Chem., 2004,
vol. 47, p. 5451; 1.29 g, 8.65 mmol) to obtain the title

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



obtai ned residue was purified by silica gel colum
chr omat ogr aphy (hexane: et hyl

acet at e=90: 10- 80: 20-55:45, V/V) to obtain the title
compound as brown oil (0.65 10 -vyield: 41%. 1H NMR
(400 MHz, CDC13) 6 ppm7 20 (1H, s), 7.12-7.10 (1H,
n, 655(1H d, = 3.80 (1H, brs), 357(2H

IR NS NETUEE L TR (R

26 (Reter e et hyl t Ki Q)i line
%gé s%ne Eéggtﬁgﬁ a§§gzpt§e ne?ﬁgd %éécglgédqgg %
Ref erenge Exanpte F wag pejfopmed ysing <qdoet hane

i nst ead of |sobutyl iodide o obtain the title
compeyund as dark brown oil (125 ng, yield: 61%.
1H NVR (400 MHz, DMSO-d6) 6 ppm 7.08 (1H, s), 6.97
(REfedende=ERahp)le 61435C1Hsobut y3.s63 fiohk,l)shdolid2
(2H, td, J =8 Hz, 1 Hz), 2.89 (2H, t, J = 8 Hz),
Rydtochborgde J = 7 Hz), 1.12 (3H, t, J = 7 Hz).
[0127] (Reference Exanple 3)

5- (i sbpfopytthiubyl hddlcaebesatFhé788nBlr edet f onmag) i and

the nmethod described in Reference Exanple 1 was
Eéﬁ?épﬁéama§ﬁné629iHBopﬁoéén@moﬂﬁsﬂ@é@ érdiesoiat i

g AP R SR
g 8B gl 8 I o T

8

ﬁé@er@%@% Ekamp®eH) , a%d8%he(%ﬁxtdbe‘%as & thizdeal a4 room
(6H. d, J =6 Fz).: .

temperature for 18 hours. To the reaction solution,

saturated aqueous sodium bicarbonate was 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=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%,

g, 6.37 mmol) was added at 0°C, and the mixture was

stirred for 1 hour. To the reaction soclution, a 10%

aqueous sodium sulfite solution was added, followed by

extraction with dichloromethane three times. The

to

.69



[0128] (Reference Exanple 4) 5-(propylthio)indoline
The sane reaction as in the nethod described in

Ref erence Exanple 1 was perfornmed using 1-iodopropane
(122 L, 1.25 mol) instead of1 i-sobutyl iodide to
obtain the title conpound as brown oil (151 ng,
yield: 690). 1H NWR (400 MHz, DNBC>d6) 8 ppm 7.07

éESal g%ZO{qipl%r%?yer 335 YEEFE% wath gg%€fag§dsgqueous
i Ttyh oggafoltle, SnlGegtliapba daTihe ghy Ardfe) Siex

é:ﬁ%&f@@ge{nggﬁgpi@m%uiL{é chhar eneopyh L thkolkadol i ne
. same reaction as in the nethod described in

&@é@iﬁné@ Exanph@e E@@u@@ﬁfFEEEQuH§IngTHe08$@£9n§d
i odopropane (344 L, 20 mmo i nstead of isobutyl

rodi dect wasbpar nf i be bthElﬁoapgemdcaﬁumalehyehbowgmhbhy
(51.3 ny, yield: 28%. 67 1H NVR (400 M, CDC13) 8
ppexade 20tiitH, anpta7e480¢26-60np0, B/56 fbHobdpid a Bhite
Hz) , 3.65 (2H, t, J =6 Hz) , 3.58 (2H t, J = 8
PRYIeRY ORORRPUNE. J = 9 Hz), 2.89 (2H t, J 7 Hz) ,

1.99 iZH m J =6 Hz) . [0130] (Reference Exanple 6)
50129 Iopentylthlo) i ndol i ne The sane reaction as in

t he net hod d ribed in ce Exa 1

por oot TG | DOEYER obneah Sl&i%%“ lO%.@ﬁaﬁ%n
§ggﬁ% oéoﬁégﬁgéygsgQgﬁﬁggé%fgg&%& ; L%%% 1l acetate

ng, yreld: 4 ;

solution (10 mL) was added, and the mixture was stirred

at room temperature for 1.5 hours and left for 14 hours.

The reaction solution was filtered, and the obtained

crude product was washed with & mixed solvent of ethyl

acetate and diisopropyl ether to obtain the title

compound as pale red powder (445 mg, yield: 52%).

'H-NMR (400 MHz, DMSO-dg) & ppm: 7.43-7.40 (2H, m),
6;71—6.57 (1H, m), 3.59-3.55 (1H, m), 3.04-3.00 (4H, m),
2.00-1.90 (1H, m), 0.95 (6H, d, J = 7 Hz).

[0139]
(Reference Example 12) b-(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 NVR (400 MHz, CDC13) 8 ppm 7.35-7.06 (2H, m,

6.54 (1H, m, 3.82 (1H, brs), 3.57 (2H m, 3.01 (2H,
m, 2.76 (1H m, 2.00-1.16 (8H m. [0131]

(Ref erence Exanple 7) 5-{[2-74benzyl oxy)
ethyl]thio}indoline The sanme reaction as in the nethod
descri bed in Ref er ence Exanple 1 was perforned using

doad % SRR A ShleT (46 ff@ P A REIsE B chgey
3§?a99é9h%°w?m@ ) shassad b aobul i m‘iiss@snga,ddedr
%Eglghe4§9%tgég'?g§ g%99$¥?§a€cﬁﬁgég g%?ﬁ%?at}g%ﬁ_7

ﬁfh@) ﬁréﬂ-tﬁgkke§&t1§m890i&kﬁerS{he sgﬂv§n§3wgéH

3-2.93 H, (Ref erence
EX@H@MeS) oBf( ﬁM@beh‘bﬂhtcEdo)plrré@@'ulrrée amfeSobtained
[ (cycl opropyl met hyl )thio]indoline The same reaction
assiidutheasephedfdesic biybed liikaRekar endeinrox amydnak oS phy
per fornmed using bronocycl obutane instead of isobutyl
i(bdkdect etbptlapnesatead® : pOodlctE0, W& )oltcaiakesh ioT udes
product was purified by preparatlve HPLC [ I nertsi
GbS1e CIVPARHNE. GSXEQ@O##FSSG9190|@@@e§© | ygheld: 58%).
wat er; acetonitril e=95: :10Q (gradient)] to obtain

5- [(c;ﬂ:‘l% o%ﬂwﬂm )Q@ﬁloe] i @d@pmne7( Pesd -pél dPH 814
Pe501 §80tyPe ot SabE) he “Cidi anE"62)5 . tyi iR Srodh = °
82), 3.44 (1H, m), 3.09 (2H, t, J = 9 Hz), 2.02 (2H, m),
1.88 (2H, m), 1.74 (2H, m), 1.58 (2H, m).

[0141] |

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

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

H-NMR (400 MHz, CDCls) & ppm: 7.54-5.48 (2H, m),
7.34-7.17 (5H, m), 6.57 (1H, d, J = 7 Hz), 4.54 (1H, s),
4.42 (2H, s), 3.82 (2H, t, J = 6 Hz), 3.64 (2H, t, T = 9
Hz), 3.38 (2H, t, J = 6 Hz), 3.00 (2H, t, J = 9 Hz).
[0142]

(Reference Example 14) 5-[(3-

chloropropyl)sulfonyl]indcline



a colorless oil conpound.

5-[ (cycl opropyl net hyl )t hi o]i ndoline 1H NVR (400 MHz,
CDC13) 8 ppm 7.24 (1H, s), 7.16 (1H d, J = 8 Hz),
6.57 (1H, d, J =8 Hz), 3.5842H t, J =8 Hz), 3.02
(2H, t, J =8 Hz), 2.70 (2H, d, J =7 Hz), 1.04-0.95
(1H, m, O 55-0.50 (2H, m, 0.20-0.16 (2H,

m
L) LT, B (B B0 0
oD A et S S 3 .

@1chﬂo§émét§2né2W1O”%Lg[Qé§§L105R%%eE%@p% gg%ﬁp'e 9)

6-fl uoro-5-(nethylthio)indoline A saturat sodi um

b Dot eier By haonk of 3nBoMihesabai @@y, 0f1 rommRe ) (%&%dﬂced

9.19 mmol) was added at 0OC to a et hanol (13.2

sol Refenenteb6Ekbhupiei Bdobkhdethe0ixteSe RIS ét&lﬁ@nﬂ@t

and potassiumthiocyanate (1.28 g, 13.1 mvol), and

Themnignpeeapasestorr éd fhonutes.holpsth§orehetion

reaction solution, water was added at O0C, and the

%?%@E%%nma@lﬁﬁﬁhyaﬁmzéQPMF#ﬁl§@d|@ﬁl@@hb@néﬂé mmol) was
med by extraction with ethanol three times. The

% ﬁ% «canﬁaga? TAZ T REEhEESWPER TRhgCe P taf@Odly itEFPGF@t uTe

and the.sol vent

BPo T PelioBtr” ekt cxtasi op esghr lo?hed\é\@?ﬁifﬂégutyl)
ﬁéé?ﬂgn¥@§ Egbl&éed b%o%' % g%%sc ef 4afd &pﬁ

c ronatpgrap %ane’ et hyadet afes
hOoxohtai Pad SEQEQEB9§§ bemC%@Rg%Q%tuh%l%%k 30 minutes.

To the reaction solution, a saturated aqueous solution of
ammonium chloride was added, followed by extraction with
ethyl acetate twice. The obtained érganic layer was
dried over anhydrous sodium sulfate, and the solvent was
distilled offvunder 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 mL) solution of the
obtained compound, m-chloroperbenzoic acid (428 mg, 2.48
mmol) was added at 0°C, and the 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 sulfate,



The sane reaction as in the nethod described in

Ref erence Exanple 1 was perforned using the obtained
compound and, instead of isobutyl iodide, iodonethane
to obtain the title conmpounggas dark brown oil (472
ng, yield: 590). 1H NMR (400 NPE, DMSO- d6) 6 ppm
7.07 (1H, s) , 6.28 (1H d, J = 11 Hz), 5. 91 (1H

%éél tgj?’e g?%i’%]% g’(aﬁefjérséﬁéie%(éﬁ%'_lémﬁﬁ)r redhd& pressure.

_ h
?%gfhgg)ré%{%od tsmﬁhtehl g)l % fqed E egxlair{%areei‘% co uarﬁc’n

escr er enc

[ I d d

S kP STERATHDlgng o, g
inl: i 6 t t I ound
SR 7Y S SRR RO R 5&7‘%5 1 Nw%fﬁ?st‘)o

MHz, DVB@I6)4 60 ppm, G311, }n 6..20 (QiH b9y, 7.71
5.56 (1H, brs) , 371(3H s) 341(2H t J=é

¥, 2d483J(2H7 #Hz,J 1=H&)hLiz)7,. 62 22H,3Hd, &) = [10136], 4.07

(Ref erence Exanpl e 11) 5-(isobuty|su|fony|)indoline

K@Hv o&hl ar Fd@ Biz(t est--But(h), di.cafr borfathe)(, 79023 @RH4 t, J

and_triethylamne (620 L, 4.44 mmol) mere added

Fo a 2dir cRI-drlorféthaie 059 Hdiutd o dRH/has. 1 (9H,

%ésobutylthlo)lndollne (0.65 g, 3.13 mmol) produced in
ference Exanple 1, and the m xture was stirred at

rS?QM tenperature for 18 hours. To the reaction

é utifon, saturated agueous sodi um bi carbonate was

Qgg%greggll%ﬂ%%ple 15) 5-(cyclopropylsulfonyl)indoline

Potassium hexamethyldisilazide (0.5 M solution in
toluene, 892 ulL, 0.446 mmol) was added at -78°C to a THF
(5 mL) solution of the 5-[(3-
chloropropyl)sulfonyl]lindoline (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 solution, a saturated agqueous solution 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
(hexane:ethyl acetate=7:3, V/V) to obtain a white powdery
compound.

[0145]



by extraction with ethyl acetate three tinmes. The
obt ai ned organic | ayer was washed with saturated
saline and dried over anhydrous magnesi um sul f at e,
and the solvent was distilleg off under reduced
pressure. The obtained residue was purified by silica
gel colum chronmat ography (hexane: et hyl

acet at e=90: 10- 80: 20, V/ t obtain a,pale yeIIow oi |
conpgt%da #54 roﬁ%t%a%%cﬁgoWBﬁe gHElgﬁooﬁLF e obtained .
d m chl or oper benzoj

I b d
SRR Ll B ST L R e

ﬁggthgg QgéthEr%@a goo%dt%% e%aQ %% fE% ﬁh%our From
reaction sol ution, 0% "aqueous SO |un1su
sgbut-bgntas ge@é@@,lohol ltﬁ\éﬁféolmen%xnara%ﬂdu%lwefa of f

di chl oronet hane three tinmes. The 71 obtained organic

Lawer ﬂ@&uﬂ@ahgéeﬁhhﬂesatvﬁét§§t§ﬂﬂ§@uﬁes§aﬁéuﬂhs
bi carbonate and saturated saline and dried over

anhydiedsbgaghescangsll catlemnant rohe teoglraehty was
distilled off under reduced pressure. The obtai ned
fesikdne :aadypurckited ey : Qi | Vdd)gélo obtaim the title
chr omat ogr aph (hexane: et hyl acet at e=80: 20- 60: 40,
vrgpopgdoBeak lﬁewﬁpﬂéerpd@@eﬁyH@Onﬁé@ﬁ@- [4@#38] To
an eth I acetate gh% suspen5|on of the obtalned
conpo IMEy ki) c SaePB- et hyP-dc&Pat(@H, m)

t (1 dd t
o, fn‘i’ Ehlt”é’i‘ Bradive 1of 128 hdur s and Fepy 3.0°
14 h h t t t d,
g i e e e o o,
s9l.vent of ethyl

[0146]
(Reference Example 16) 5-
[ (cyclopropylmethyl)sulfonyl]lindoline

The same reaction as in Reference Example 11 was
performed using the 5-[(cyclopropylmethyl)thiolindoline
(81.4 mg, 0.396 mmol) produced in Reference Example 8 to

obtain the title compound as white powder (57 mg, yield:

'H-NMR (500 MHz, DMSO-dg) & ppm: 7.51 (1H, brs), 7.42
(1H, s), 7.41 (1H, d, J = 9 Hz), 6.57 (1H, d, J = 8 Hz),
3.57 (2H, t, J = 8 Hz), 3.04 (2H, d, J = 7 Hz), 3.01 (2H,
t, J =9 Hz), 0.86-0.77 (1H, m), 0.45-0.42 (2H, m), 0.12-
0.09 (2H, m).
[0147]

(Reference Example 17) 5-(cyclobutylsulfonyl)indoline



acetate and diisopropyl ether to obtain the title
conpound as pale red powder (445 ng, yield: 52%.

1H NVR (400 MHz, DVMBO-d6) S ppm 7.43-7.40 (2H, m,
6.71-6.57 (1H, m, 3.59-3.5541H m, 3.04-3.00 (4H,
nm, 2.00-1.90 (1H, m, 0.95 (6H, d, J =7 Hz). [0139]
(Reference Exanple 12) 5- (cyclopentylsulfonyl)lndol|ne
The sane reaction as in the nmethod described_in

Ref er%é@%nﬁ%ctﬂomes pje?f%?ﬁ%aeﬁgﬁnﬁxf"%@ls 11 was
SR R R P DR R L S
bn§§5nﬁ3%§L %géégh Ogtgefggegcgl%glg&ﬁge%h% og%aln the

al ne

trifluerppsghlicaacidita Bhhgwas @G}d%dmg and ¢ meheg ).

m xture was stirred at roomterrperature "t or our.

Fr om thenfreadfo o) LﬁMs@Ld6_]_h€ aglnveﬁt wag1pdi §4il bedg
of f under reduced pressure he © talne resi due’ was

pur} f dedagby 3i Hkz¢a @gebs5caldmdchidormatsogzaphys. 42 (1H, brs),

(hexane: et hyl acetate=70: 30-50:50, V/V) to obtain the

BLBVe(&Bnpqumdtachel6rHe$$ Gi.56( 2Q8,ny,, i el @& HZ80) 3.00

1H NMR (400 MHz, CDC13) 8 ppm 7.55-7.50 (2H, m,

6280 tiH’ d, 9JH2)9 RzRo-Z. 2 (2H, &), 2.20-@2R4 t(2H) =),
3.44 (1H n) 3.09 (2H, t, J =9 Hz), 2.02

%2?42 %77 1288 1M, ), 1.74 (2H n), 1.58 (2H, n).

EWH sgﬁsgﬁ;f}??ﬁdgl)(?ggle 13) 5-{ [2- (benzyl oxy)

(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 pL, 3.15 mmol) was
added, and the mixture was stirred at room temperature
for 20 minutes. To the reaction solution, triethylamine
(147 pL, 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)



The sane reaction as in the nmethod described in
Ref erence Exanple 12 was perfornmed using the 5-{[ 2-
(benzyl oxy)ethyl]thio}indoline (338 ng, 1.18 mmol)
produced in Reference Exanpl¢;7_to obtain the title
conpound as white powder (316 ng, yield: 650). 1H NVR"
(400 MHz, CDCl13) 6 ppm 7. 54 5.48 (2H, m, 7.34-7.17
m, 6.57 (1H, d, J = Hz), 4.54 (1H, s), 4.42
bgﬁﬁn§)etéyézaeznat? 1315 E/M@)<13 64t apetytﬁlgto

3.38 t, J =6 Hz), 3.00 (2H, t, J = 9 Hz).
F%ziﬂéP a(l&éFEF‘eHS&dE{é{nﬁPQ PP5_ [ ( 3-
fghgggpropyl)sulfonyl]|ndollne 73 Triethylam ne (283
L, 2702 nnol) and di(tert-butyl) dicarbonate (331 ng,
1.52 t .qronet e
solutlon ¥€ﬁ§n§9 fgo Hﬁfo?g%ggggﬁ)?ﬁ b ?n % %gSQPZSO
E!Bmpéuggi nBB't)as@'iQﬁWﬁ?@rb@:ﬂa%f qrenc ?ngEX@n'@Me nﬁvola}n(ilas

he mi xture was stirred roomtenperature for 40
HHH@H&SanaothEemﬁQ@QEEOQasS@kuMﬂ@M for 12.5 hours under
di met hyl am nopyri dine (25 ng, 0.245 mmol) was added,
apdtthg mbxteféuwas B¢ ithedrabcthom teimpetahyur satheated
1.5 hours. To the reaction solution, di(tert-butyl)
dinmanbonatelpridenyas02804dmulol wasdadde@xtard ttimen with
m xture was stirred at roomtenperature for 30
RChYtegcetas e hBTLEAELMER -sol UEi BRtaANsdt argeedc layer
Wgueous sol ution of annonlun1chlor|de was added,

Pl BhedCby VEXt FROYESA YR 7 I 1éFhAu déetat ercyitoE smigent

b | dri ed h .
8801, (oSt CLhndYERe CROVE WHES e | 108 gpFained

%Qgﬁﬁu%eQ%%equl%iﬁﬁr%y Eqﬁlggt%éyﬁ%olumn 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
(1H, dd, J = 8 Hz, 1 Hz), 4.28 (4H, s), 4.18'(iH, 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 pL, 9.86 mmol)
was added to an acetone (12 mL) /water (3 mlL) mixed
solution of 2,4—dichloropyrimidine (1.22 g, 8.19 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 1.5



residue was purified by silica gel colum
chromat ogr aphy (hexane: ethyl acetate=49:1-4:1, V/V)
to obtain a colorless oil compound. [0143] To a

di chl oronmet hane (10 nlL) sol utgon of the obtained

- conpound, mchl oroperbenzoic acid (428 ng, 2.48 mmol)
was added at O0C, and the m xture was stirred at 0C

for 1 th t ti tur at ed
h8he500 Rbi YT are o7 Sai TR S0r Pt o AL aRARC OB Poued

Q%dlﬁ?ﬁt g@ggkean%&hwsghxhde%et %&@ thALe] hrggfcod@%e

tarned “organi ¢ | ayer was dried over a

sodiupr sl Hat ei1¢4a+aBd . thﬁhé°b%€§£n$@Sc9h§EibESQueEfwas

under reduced pressure. The obtained residue was
pushibediby fhtkeaagal deakbifropGNr @FBlegaPMbtain a
(hexane: ethyl acetate=9:1-1:1, V/V) to obtain the
tellewcpopdund asmpbihe.powder (193 ng). 1H NVR (400
MHz, CDC13) S ppm 7.97 (1H, brs) , 7.71 (1H, dd, J
T0H2111 Hz), 7.64(]}1 d J=1H), 4.07 (2H t, J
9 Hz), 3.62 (2H, t, g 3 23 (2H, t, J 7 Hz),
3.17 Tore @lcmlefqm¢ﬁbang 18>5(pL) Aplutiss pgHLhes)
g0144 (Ref erence ExanRIe 15) .
bFé&E?QpFBB?P%UﬁfoWyF ﬁaeﬁeﬁ@enﬁ@tlgs@cl}ﬁ% ca. 65%, 3.96
hexgqe% | di S|Ia2|de éo 5 M gsolution_in tol uene, 892
6Dl ) YRas2dtaed 24t © *Sscpg &P THELXEBTRLyas

g Eegganfeg gzgoéré(b’ &L gwg&e%ggugé?ﬂx Li “dg' pB@

nmol) pro uce ference
équ@eqst BETLX UNE LIRS SBhIRN %% s LRy, \/fotlrlowed by

heating to room tenperature.
extraction with dlchloromethane three times. The

obtained organic layer was washed with saturated aqueous
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 diisopropyl
ether and ethyl acetate to obtain the title compound as
white powder (2.18 g, yield: 86%).

'H-NMR (400 MHz, CDCls) & ppm: 8.67 (1H, s), 8.63 (1H,
d, J =9 Hz), 7.83 (1H, dd, J = 9 Hz, 2 Hz), 7.77 (lH, m),
6.8 (1H, s), 4.13 (2H, t, J = 9 Hz), 3.37 (2H, t, J =29
Hz), 3.06 (3H, s).
[0152]
(Reference Example 20) 1-(6-chloropyrimidin-4-yl)-5-

(ethylsulfonyl)indoline



the reaction solution, a saturated aqueous sol ution of

anmoni um chl ori de was added, followed by extraction

“WwWith ethyl acetate three tines. The obtai ned organic

| ayer was dried over anhydrpas-sodi um sul fate, and

" the solvent was distilled off under reduced pressure.

The obtained residue was purified by silica gel _

col u chronato %hexan 'eth§£h éetate b

to obtar & wht %cgﬁmﬂe y TRohPSunatPPE198F T4 6?018
4 0 | f n

Qéf@k@ﬁgge ?ﬁﬁlé 18L), 2% lplétrf%r}{n% n&;;é%ﬁtt%& e

conmpoun uor oacetl c acl and

Re@hymwwn%ﬁlﬁ@ rned aly,r eomdenpesat Lﬂreocﬂf?fedl in

hour>. From the reactlon sol'ution,” the sol'vent was

destibhed pkhmpnder redueedipr Q&%un;qtlﬂﬂe:oe@cﬁm@cas white
residue was purified by silica gel colum

pbwaent oyeaphy, (hetanesekhyl acetate=3:2, V/V) to
obtain the title conpound as white powder (20.8 ny,
yi el d-HA4RW . (504 NVR: ( 405 dHE,) GDEB3): 8 .M (17,5897, 3059
2H, m, 6.61 (1H n), 4.16 1H, s), 3.70 (2H, t, J =
1Rz)d,3J09 9(HE) rt,7-J4= 2HHz rs)a. 42 YU H1lhHy s ,1 42817 (2H,
§2H, m , 0,98 (ZH’|%£ Ref er ence Exanp
6) J5= P(E%voﬁréﬁyl h;ﬂ)sTurf(?n Z)imdoldhe 2ﬁ1e%an%— 7
ction,a Exanple 11 was perforned
Bg?hghtﬂg g3k(c pro&yﬁﬁéthyl)thlo]lndoline (81.4
EE 9,396 nmol ) produced in Reference Exanple 8 to
%al% the title conmpound as white powder (57 ny,

Ykekdrence Example 21) 1- (6-chloropyrimidin-4-yl)-5-
(propylsulfonyl)indoline

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%).

'H-NMR (400 MHz, DMSO-dg) & ppm: 8.69 (1H, s), 8.59
(14, d, J = 9 Hz), 7.76-7.73 (2H, m), 7.11 (1H, s), 4.17
(2H, t, J = 9 Hz), 3.34-3.30 (2H, m), 3.24-3.20 (2H, m),
1.61-1.51 (2H, m), 0.91 (3H, t, J = 7 Hz).
[0154]
(Referénce Example 22) 1-(6-chloropyrimidin-4-yl)~-5-
(isopropylsulfonyl)indoline

The same reaction as in the method described in
Reference Example 19 was performed using the 5-

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



599 . 1H NWR (500 MHz, DMSO-d6) 8 ppm 7.51 (1H, brs),
7.42 (1H, s), 7.41 (1H, d, J =9 Hz), 6.57 (1H, d, J
=8 Hz), 3.57 (2H t, J =8 Hz), 3.04 (2H d, J =7
Hz), 3.01 (2H, t, J =9 Hz)gp Q- 86-0.77 (1H, m,
0.45-0.42 (2H, m, 0.12- 0.09 (2H, m. [0147]

(Ref erence EXaane 17) 5-(cycl obutyl sul fonyl)indoline

RRFPEPTES BEPRGLEnd 5O(COEPABUE TR Figy e PRET (G 2o ohite

duged,in Reference Exanple 8 to
a?% ?E% Hgot&éeggnpggna as mhlte pomder (57.0 ny,

yi el d Vi 7
(mfﬁ@£%W%%W% Bon- bR, 'y g0
ek, 6,42 €18, Hbys) 7.73 azacla qrumtg, Bk)3 §.Ho) (13,56,
(2H, t, Hz), 3.00 : 9 Ft), 2.29-2.21
(2t mlﬁ 2511 2.04 ((2H, H) J % @Zﬂk )77 (.2H~3mB1 [(3148m) ,
(Ref erence Exanpl e 18) '
1,aéeKﬁH1NdN-dibeﬁzyhindoline 5- sul fonam de

Di benzylamne (302 L, 1.57 nmmol) was added to a
dPERPor omet hane (10 nlL) sol ution of
1-acetylindoline-5- sulfonyl chloride (273 n%

ﬁﬁﬁﬁ?reéﬁé EFeTRILRt g 1ndS —SHilOre® YA MM~
f t t | ut

FEPBERorartrenyARsLEony L ki Sas | added. and the

n]Xtufﬁem$%m§t££5891?R 590W1t?HBe&g£H58tﬁg Er%ged &T47

m nut es he reacti on sol ution, {rrethylamne

ke £L-Q73 AMRLL ARG q@b%ﬁéyEQQE%%Hk$p%§rnéléﬁgl6—fluoro—5—

(methylthio)indoline (250 mg, 1.36 mmol) produced in

yl)—6—

Reference Example 9 to obtain the title compound as white
féam (289 mg, yield: 65%).

'H-NMR (500  MHz, DMSO-dg¢) & ppm: 8.73 (1H, s), 8.40
(14, 4, J = 13 Hz), 7.68 (1H, 4, J = 7 Hz), 7.16 (1lH, s),
4.20 (2H, t, 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-(methylsulfonyl)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,

yield: 69

o©

) .



mol ) were added, and the m xture was stirred
overnight at roomtenperature. To the reaction
solution, water was added, followed by extraction
with ethyl acetate three tigmes. The obtai ned organic
| ayer was dried over anhydrous sodium sul fate, and
the solvent was distilled off under reduced pressure.
‘The qbtalned reS|due was _ purif.ied by silica ge

coluwﬁ gty B899 ShBRBAeSef Ry(1H, s), 8.67

ﬁtaggbmdery gﬁbghk) et3¥4é?%et%5e] t?ﬁage (fO nL) ’
ﬁgjutgogzo? hhesebt§|g§d3 6@mMound ;) pot assi um

ydr oxi de 397 4 mol) was added and the
rhxswre was stlrred for 12. 5 hours under heating to
reflux. To the reaction solution, saturated anmoni um

chREoerdrcwasxanged, 250!l howed chy cexbiachi aanwiat-ly1 )etdhyl
acetate three tines. The obtained organic |ayer was
wetkedxpver (arhitdlious fsondiludnsiollfiake, and the sol vent

was distilled off under reduced pressure. The obtai ned
residUeaw@%m©u¥¢¢¢eﬂO®yasiihcehgemetbbdnﬂescribed in

chr omat ogr aphy _(hexane: et hyl acet ate=3: 2, VYg) 0
%6?%FﬁnFﬁeEf<?{“Pée é8ntidEnacas okAiede UsdRde EhE3 86 AT oKy 5=

Yn€L 81 4R0%) 1 ndCh GE %?%9 o 7595 Phed) P Bioatcza (i
feddrfylR EfngThoof: 28 B%éam Sneg cisde F&mpﬁ’u“)dé =y

2 0150 Ref
é&anplEng)rg%fg}cﬁﬁérgéggﬁﬁzéln[4 yl% (Ref er ence
(et i syt onyd o ieo! idiso-ds) & ppm: 8.70 (1H, s), 8.40

(1H, s), 7.63 (1K, 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 documenth.
Med. Chem., 1998, wvol. 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%).

'H-NMR (400 MHz, CDCl;) & ppm: 8.64 (1H, d, J = 9 Hz),

7.83 (1H, 4, § = 9 Hz), 7.76 (1lH, s), 6.51 (1H, s), 4.11



Concentrated hydrochloric acid (810 L, 9.86 mvol) was
~added to an acetone (12 nL)/water (3 nL) m xed
solution of 2,4-dichloropyrimdine (1.22 g, 8.19 muol)
and 5-net hyl t hi oi ndol i ne (coyypaund described in the
docunment J. Med. Chem, 1998, vol. 41, p. 1598; 1.63
g, 9.86 mmol), and the m xture was stirred at 8 0C

f . . h I d
é%%eéﬁi §oat e bi car BBndeE: wes Sddod, and End dapbe: £

Z?hlec ed by filtration. The obtalned crude

proéu ‘washed with water and diisopropyl ether

g 2Pialn a vyellow powdery conpound. [01511 To a
IC romet hane (95 nlL) solution of the obtained

iﬁ@?@yegce”EQQ%SIQP?Wpeﬁngﬁtﬁ9iguﬁ§%ny§§%ﬁ—%696 g,
mol ) was added at O he m xture was

bhﬁé@ﬁdﬁﬁﬁ42yD@MP$pyIQm&HQnLQa9Q|Qﬁd%Qh%%l%@dﬁ%cHT%mlde
aqueous sodiumsulfite solution was added, followed by
ext r akt4 oh hydioch tdit De onet hagehyhreeetatressoTheion (20
obt ai ned organic | ayer was washed wth saturated

mbluewas addddubpbivarbbrat ecatidtsat(dfatméd salspeasdmd of
dried over anhydrous magnesium sul fate, and the
§8rvehtthss- &ﬁ riﬁré@eégwléﬁaépnwéd&@@@lﬁmeégure The
obt ai ned, residue was a m xed sol vent of

dit) BYpFBpFED- érﬁé#Ogﬁapépﬁyﬁda8§rér§aF@0&wﬂéﬁﬁ tHe 04 9/
RN CR00- B CeRCTS) EORRe 8 67 ctiy T e g3rture
%$§7sfﬁﬁrgd a% g%ég gfﬁgeg%@ur dfg%(%H%oﬁé* ZTE%)ﬁgfctlon
§o§ZtQ%H whs %litgred, and the obtained crude product was
washed with ethyl acetate to obtain the title compoundc 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 (lH, 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)-1-[6-
(piperidin-4-yloxy)pyrimidin-4-yl]indoline

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—[54

(methylsulfonyl)indolin-1-yl]pyrimidin-4-



Hz), 3.06 (3H, s). [0152] (Reference Exanple 20)
1-(6-chloropyrimdin-4-yl)-5- (ethylsulfonyl)indoline
79 The sane reaction as in the nethod described in

- Reference Exanple 19 was pergprned using the 5-
(ethylthio)indoline (120 ng, 0.669 nmol) produced in
Ref erence Exanple 2 to obtain the title conpound as

kst S 850 %i*’éP%?at@G%%(l?ﬁNNﬁ SO,
ébéé %%ﬁ: %ré%amgbé %gg g ?§ﬁ1Zh%2?1xtyreJWfs fti%red

t
I

ghes S@Fe. I gactdran &scd ihdderd@idhed, dgseritbggduéPus sodium
Ref erence Exanple 19 was perforned usi ng the 5-

K paopyl ddi 991 utdobhne2( 148) ngasOadbedymahy pheddepdsif was
Ref erence Exanple 4 to obtain the title conpound as

bl tectédapy (12btngtignebdd 48%hedlHiNMRwE4@® Welz obtain
DVMSO- d6) 8 ppm 8.69 (1H, s), 8.59 (1H d, J = 9 Hz),
Theet ¥t 78 ¢omponpd Fs1qhite, pgyde£ 1%89(EH, vieldx 99%
Hz), 3.34-3.30 (2H, m, 3.24-3.20 (2H, m, 1.61-1.51
(2H, "HyNMB. gﬁo@sMHth DMSQ‘YiGHz)3 ppm15&] 54( RéHer éncd = 9

%ngp 0%62 b%f ﬁ&r)|n %gg1g|? E¥Y 3y, s), 5.15-5.10

(1H, m), 4.09 (2H, t, J = 9 Hz), 3.28 (2H, t, J = 9 Hz),
3.14 (3H, 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 Example 29) 1-(6-{[1-(1H-imidazol-1-
vlcarbonyl)piperidin-4-ylloxylpyrimidin-4-yl)-5-
(methylsulfonyl)indoline

1,1"'-carbonyldiimidazole (67.0 mg, 0.413 mmol) was
added to a THF (2.06 mL) soclution of the 5-

(methylsulfonyl)-1-[6- (piperidin~4-yloxy)pyrimidin-4~
yllindoline (103 mg, 0.275 mmoi) produced in Reference
Example 28, and the mixture was stirred at room
temperature for 1 hour. From the reaction solution, the
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 (105

mg, yield: 82%).

o\



The sane reaction as in the nethod described in
Ref erence Exanple 19 was perfornmed using the 5-
(i sopropyl thio)indoline (100 ng, 0.517 mmol ) produced
in - 80 Reference Exanple 3 gp obtain the title
conpound as white powder (63 ng, yield: 380). 1H NMWR
(500 MHz, DNBC>d6) 8 ppn1 8.69 (1H, s), 8 60 (1H, d
9 h 7 g 7.70 H s), 11
(1H EyNMz { 0232 Hzy DB“SD‘é‘i Hz?z 8“‘37835 (¢BH, Shy, "aids
6 (6H; = 7 55 (Reter e anpl ¢ ;2
%u% éhloropyrun%d ghg5 ?& L, (Retgrenge Bxampl €523)
Iu ro t hyl syl I nd | i e The e .r eact ,on
|n fhe ﬁe§%§d Zeggrfgg% %n B greﬁge %ﬁ 6 9% l% %§'
pes§os nesl usiiNgmf hea 616! wono- 5, omet @yhtzhl OBI '7@0|3l ﬁa (2H,
(250 ng, 1.36 mmol) produced in Reference Exanple 9
o, obtadn3the (28] emcpnpoBOd3ag7wWhicie mfioam. (2893em, s),
yield: 650). 1H NWR (500 MHz, DVBO-d6) 8 ppm 8.73
11¥-3)078(2B, lH 1d8331=733 (RH), m7..68 (1H, d, J =7
Z, 7.16 (1H, s), 4.20 (2H, t, J =9 Hz), 3.32 (3H
§0163]132-3.26 (2H m). [0156] (Ref erence Exanpl e 24)
6-chl oro-1I - (6- chloro r|n1 di n- 4-
9$§f%r?%?h ¥§¥}P¥%n§ | ADOPFRY - STRE C8 xR ~ederi(Frrggidin-
t hod, escrlbg? g §eference Exanpl e 19 was
LarkeE 5ngo

YESPhE B ERY &Hﬁthylthlo)lndol|ne
(conpﬁynd descri bed. in t he. docunent

1997, Vol® I%% reacééﬁﬁ_a%gbn ghe m@Bhod %kscrggeg]in

Reference Example 28 was performed using tert-butyl 4-
({6-[5-(ethylsulfonyl)indolin-1-yl]pyrimidin-4-
vl}oxy)piperidine-l-carboxylate (2.58 g, 5.58 mmol)

produced in Example 30 below to obtain the title compound

oo

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, 4, J = 9 Hz), 7.68 (1lH, s),
6.21 (1H, 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 = 11 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) 5-(ethylsulfonyl)-1-(6-{{1-(1H~-
imidazol-l-ylcarbonyl)piperidin-4-yl]oxyl}pyrimidin-4-

yl)indoline



to obtain the title conpound as white powder (454 ny,
yield: 690). - 81 1H NWR (500 MHz, DMVMSO d6) 8 ppm
8.76 (1H, s), 8.67 (1H, s) , 7. 8 9 (1H, s) , 7.15
(1H, s) , 4.19 (2H, t, J =9gsHz), 3.32 (3H, 9),
3.31-3.29 (2H, m. [0157] (Reference Exanple 25)

1- (6-chloropyrimdin-4- yI) 6-

e Pﬁﬂﬁe ”?LE%%%E'&%SP% indel e, The, o Eee g
lE;?c m | In%e9t ; p%%t&?ngeﬁjs Jﬂg pr oduced in

&*%Ttt mf?ﬁ%-% L t%- 2’%@' I R B e

P 15 ppmod 70 o 14 r#do ) w&auc(elaﬂm)%eﬁe%ce

7.10 (1H S), 4.16 (2

(E&Hmpﬂ)e, 3. 2b (oZﬂ'd,altn, the= t&tl‘izé ,compir{BH s Suahlte{ Hddler
(Ref erence Exanpl e 26)

1-1(.@Ec i, orva-e2-dvet8y@lpyri m di n- 4-

yl')-5-(met hyl sul fonyl)indoline The same reaction as
i n t heHmdMRodS de stz bedM$Or Ref ér gpme Bl (@ HL9 dyas] =
per f or med u5|ng 5 nmet h Ith|0|ndoI|ne (compound

deder i%etf | HHrhe do@u t (1, Ned.7 Eemiiaghbg Jvol? Hz),
454

471(9%@#?2%& 57 I rl%'dl n'éM(GQlZH ng) 4. 6.[225?717{)]}}5

7 e‘ﬁ%th‘a %owefhﬂnfwﬁ ?%338 W ol B (ﬁ‘%giﬁf (28,

) TRHa (2R BRI B 2, 9:,"'23 =19 18, (1K 5. (2n,
Vg1 (1H, s), 4.17

q, J =7 Hz), 2.13-2.08 (2H, m), 1.83-1.75 (2H, m), 1.10

(3H, t, J = 7 Hz).

[0164]

(Reference Example 32) 1-[6-(piperidin-4-yloxy)pyrimidin-

4-yl]}-=5-(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-1-yl]pyrimidin-4-
ylloxy)piperidine-l-carboxylate (1.19 g, 2.37 mmol)
produced in Example 36 to obtain the title compound as
white powder (1.07 g, yield: equivalent).

IH-NMR (400 MHz, DMSO-d¢) & 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 (1H, m), 6.28 (1H, s), 5.36-5.30 (1H, m), 4.10 (2H,
t, J =9 Hz), 3.31-3.08 (8H, m), 2.19-2.14 (2H, m), 1.99-

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



-8 (2H, t, J =9 Hz), 3.35 (2H, t, J =9 Hz), 3.05
(3H, s), 2.66 (3H, s). [0159] (Reference Exanple 27)
5- (net hyl sul fonyl )-1-[ 6-

(pi peridin-4-yloxy)pyrimdiggd=yl]indoline
hydrochloride A 4 N hydrochloric acid-ethyl acetate
solution (20 nlL) was added to an ethyl acetate (10
nl.) suspension of tert-butyl :
[4-5@P8- [ 5- (met hyl sul fonyl )i ndolin-1 -

IR g b T el S5 BB Taha o

1 Xt . S1 | at e, fo1, 1-hour.

R P AT oD Lo | PR MG L) BT med

Iggg, sy d wth ethyl acetate to obtain
@%e tﬁgﬁgq¥g#£oundd%£§£§hite powder (898 ny, vyield:

equi val 8hto)y1 KNV AADQuNHE . JNBRIG) @b & 96
(2H, brs), ™ 8.56-8.53 (2H, m, 7.75-7.73(2H, m, 6.28
daldthors)ldbindbdaboBd (24D mg, B.28 bl ) skers. 3645d3to a
(1H, m, 4.10 (2H, t, J =9 Hz), 3.29 (2H, t, J =9
THEE) |, (B. @7 -8, 23Rkt 1o, 0f 3tHE [3H-$Ppipr8ri8ig-46 (2H,
m, 2.19-2.14 (2H, n%, 1.95- 1.87 (2H, _m. [0160]
YRt wrrencian ldampt =Y 28y S 5{phep iy sebt poKy) Jndof gne
(pi per.idin-4-yl ox )pyrinidin-4-¥L]ind line A 4_N

0

I
TRAGIR QR 19° abf o Uity | L ader BaT SoPBPRBRSAo 1 B5Refeyence

was ddgg%at OC to an,ethyl acetate gsdlstnL%

LRBIRI b G1OF ef be iU (FeS[gLiried & toon
ééﬁ%£§g€ﬁ4éoﬁg£)ﬁngghkgt]"?gdﬁngﬂénfggEéién8§olution, the
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

) .

o®

mg, yield: 57
'H-NMR (400 MHz, DMSO-dg¢) & ppm: 8.56 (1H, s), 8.55

(1, 4, J = 9 Hz), 8.05 (1H, s), 7.69 (1H, d, J = 7 Hz),

7.68 (1H, s), 7.49 (1H, s), 7.05 (1H, s), 6.25 (1lH, s),

5.40-5.34 (1H, m), 4.10 (2H, 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), 0.91 (3H, t, J = 7 Hz).

[0166]

(Reference Example 34) 1-[6-(piperidin-4-yloxy)pyrimidin-

4-yl]-5-(propylsulfonyl)indoline



. }oxy) pi peri di'ne-I-carboxyl ate (630 ng, 1.33 mmml).
produced in Exanple 1 below, and the m xture was
stirred for 1 hour. The solvent was distilled off

- under reduced - pressure. To ghe- obt ai ned resi due, al

N aqueous sodi um hydroxide solution (20 nmL) was-
added; and the deposit was . collected by filtration

and yoshed Muteters 10 ol aln She | LLg compound, as
VR (e PP, Jaadalibisfl g%g%nf?@yféfﬁe‘% g
éé&ﬁtfon of Qhéti § ?§1£§th Emléazog HZ 3.14 (3H

. 2.97-2.94 (2H, 2710 H2),

éﬁ&ﬁo lﬁ 53y1; 44 i Q16
%%?efer eﬁ%leh%xt%?rgig 29) 5{ (6- il(}%v(rlﬂl—%ldrlnhdaz%%l

yﬁﬁﬁmﬁbmwlf@npernddﬁiﬂnglkmxy}mgrlUld%B Ampll) - @roduced in
(et hyl sul fonyl)indoline 1,1 -carbonyl diim dazol e
R&éeOemye BxdwBlemdB) wad thddedxtoare VHE 62i@6edlpt
sol ution of the 5-
l@r%%mﬁcsuIZ{ﬁwwgunS{ 6-Topitper imbiasHi-orl modyhdramm diatel: was
@%I ndoline (103 ng, 0.275 mmol ) produced in Reference

%%4ef?%10§ﬁa PﬁeeﬁFiﬁﬁFéoﬂa§l§ 8y lapcrEafe three

re for 1 h Fromihe reacti on sol utj

HHESS ot o 1 1 9 o a}ﬁae\da?e%%%adpwegeuvater
T A ez%%;e?.ee?s;%cﬁ fgent
ngiom%fedmﬁkgruﬁeégg%ngcggzg)%% giggﬁégqugothe

%&?le[$@§b8§%d6aEpﬂh1§e5§oQ@@r hoeBmeS yield: 73%

'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 (1lH, s),
6.21 (1H, sj, 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
(3H, t, J = 7 Hz).
[0167]
(Reference Example 35) 1-(6-{[l1-(1lH-imidazol-1-
ylcarbonyl)piperidin-4-ylloxylpyrimidin-4-yl)-5-
(isopropylsulfonyl)indolihe

The same reaction as in the method aescribed in
Reference Example 28 was performed using tert-butyl 4-
({6-[5-(isopropylsulfonyl)indolin-1-yl]lpyrimidin-4-

ylloxy)piperidine-l-carboxylate (272 mg, 0.541 mmol)



5 (1H s) , 7.74 (1H, s) , 7.73

(1H d, J =9 H) , 8.
7. 9(1H s), 7.04 (1H,-s), 6.25
(1
3.

(1H, d, J =7 Hz),

(1H, s), 5.39-5.35 m, 4.10 (2H, t, . J = 9 Hz),
3.79-3.74 (2H, m, 49 3 88 (2H m, 3.30-3.27 (2H
m, 3.15 (3H, s), 2.13-2.07 (2H, m, 1.83-1.75 (2H,
m. [0162] (Reference Exanple 30) ‘

pyrlnldi qﬁfé¥%$ﬁlo|£§ g gﬁrfg 8bta1¥|oxxﬁ1te p?ngry

e safhe reaction as

thg] escribed in Reference Exanple 28 was
{@ﬁforﬁgd using tert-butyl 4-
(d6sd H- (et hyl sul fonyl)indolin-1-yl]pyrim din-4-
yl }oxy) pi peri di ne-1-carboxyl ate (2.58 g, 5.58 nmol)
produted sameExarate 30 deliow diee gl ol tdwsdiidbed in
conpound as white powder (1.72 g, yield: 79%. 1H NWR
Roir dvize IDMBMPpUE) 3B waoen p8r 5&6rdd, udind £h&® oblzained
8.52 (1H, s), 7.69 (1H, d, J =9 Hz), 7.68 (1H, s),
QPMHP%@@it%)obEan@ Bhaot{tke epmpqueg ¢9HyhiteJpewder

3.30-3. 26 (3H, n) 3.22 (2H, q,-J =7 Hz), 2.96

(2 o, Yieldy3oip) - ) 257(2H td J:11Hz 1
FE),ll 97/- 1.94 & 5?
Hz), B-N¥YR(3PO0¢ MHZ5 D ?O ?dim] g(ﬁéf é%féncé e

1 et h f I
n%ﬁaz&?é 1Icgrbo¥§l§% £¥r5| % ﬁi%py?rn1drn84ﬂz)
ylgd n ng, 85, J e [ eagt igyth
dé%%r?@ia ?n ﬁéf%rengg Eiahp? b§9 ?ﬁ Eeff%rnedqgg(na
3 hep 55 .35 , 4.10 ,,,J=9Hz 3.79-3.74 (2H,

(éthylsulfonyi)-l-[G-(plper|d|n 4-yl oxy) pyri ni di n- 4-
m), 3.49-3.44 (2H, m), 3.31-3.28 (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 the method described in
Reference Example 30 was performed using tert-butyl 4-
({6—[5—(isobutylsuifonyl)indolin—l—yl]pyrimidin—4—
yl}oxy)piperidine—l—carboxyléte (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-d¢) & 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 (2H, t, 0 = 9 Hz), 3.28 (2H, t, J =9

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



ylJindoline (1.96 g, 5.05 mml) produced in Reference
Exanple 30 to obtain the title conpound as white
powder (1.98 g, yield: 810). 1H NWR (500 MHz,
DVSO-d6). 8 ppm 8.56 (1H, dg8aJ—= 9 Hz), 8.56 (1H, s),
8.05 (1H, s), 7.69 (1H, d, J =7 Hz), 7.68 (1H, s),
7.49 (1H, s), 7.04 (1H, s), 6.25 (1H, s), 5.40-5.35

%%-zﬁ@%ﬁéé%gw9W%§Z§$Fé? oS (¢
q %kﬁgp 2. 23 2.08 (2H, m, 1.83-1.75 (2H nm,
10 ( =7 Hz). [0164] (Reference Exanple

§@j7d}[6 (plperldln 4-yl oxy) pyri m di n-
4-yl]-5-(propyl sul fonyl)indoline hydrochl oride The

SREEef €BES | DRam@Sl & N3T helAechodl deserikedakzp1-Ref erence

Exanpl e 27 was perforned using tert-butyl 4-

yi6afbepl ppipsul ddnydyyhtlokyhpdryin} gyni-At-giln-4-

yl } oxy) pi peri di ne-1-car boxyl ate (1.19 g, 2.37 mmol)

pk odibeedl sl Exanpl endeélineobtain the title conpound as

mhlte powder (1.07 g,.yield: equivalent). 1H NVR (400
TG I@apﬁifrﬁo% S2id) J(IZI—T—h%r@SthO% @%S%rsﬁe%lzw

ERTN RIS R
1- 8, (8 9- 4
?m%wﬁ%%%&#é? pEpdl dsf e ST pytyidagn-s-
itnﬁ?il%%lﬁé&o( Eeggemﬁéﬁypbﬁoééked in Reference
Mksaﬁbenyé)ﬁbpsﬁtghﬂ fn¥l 1 oxyYbP¥bnBbAhA- 4sYkhi®e powder
(propyl sul fonyl)indoline
(965 mg, yield: 88%).

'H-NMR (500 MHz, DMSO-dg¢) & ppm: 8.56 (1H, s), 8.55

(14, 4, § = 9 Hz), 8.05 (1H, s), 7.71 (1H, d4, J = 9 Hz),

7.70 (1H, s), 7.49 (1H, s), 7.04 (1H, s), 6.25 (1H, s),

5.40-5.35 (1H, m), 4.10 (2H, t, J = 9 Hz), 3.79-3.74 (2H,

m), 3.49-3.44 (2H, m), 3.31-3.27 (2H, m), 3.13 (2H, 4, 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)sulfonyl]-

[6- (piperidin-4-yloxy)pyrimidin-4-yl]lindoline

The same reaction as in the method described in
Reference Example 30 was performed using tert-butyl 4-
[(6—{5—[(cyclopropylmefhyl)sulfonyl]indolin—l—

yllpyrimidin-4-yl]oxy)piperidine-l-carboxylate (1.36 g,



Triethylamne (286 L, 2.05 nmmol) and .1,1'-
carbonyl dii m dazole (249 ng, 1.54 mmol) were added to
a THE (9.00 nmL) solution of the 1-[6-(piperidin-4-

yl oxy) pyrim di n-4-yl]-5-(prepyksul fonyl)indoline
hydrochl oride (450 ng, 1.03 nmmol) produced in

Ref erence Exanple 32, and the m xture was stirred at:

t t h :
%%prgﬁ' %%2 soeTverﬁ%axaorrllj é:‘IEIed o¥f£8a§££g$%duce%lte
vﬁ%ﬁﬁ; , dded, dth

p[Hx ure ma}QDtlrreJ?§I$% p%gftwagsacoﬁlecﬁgd Lye :
filtealiar RBgovaRDCdolsbg, yieg od 0 @51 frffeat 1§12 o
as r( 91

compoun te po ., yield: 7@6 1H NWR

{A00 dvHz OMBO-416)) 8 10106@ 81155 &l}lHJ 5)8 8255 (168 diH) s)
—9Hz)805(1Hs)769 H d, J =7 H), 7.68

d1H 6)H, 49 F11H6-5)09 7( D5, (IiH, 3)096 (28, (tH, Js¥, 9 Hz)
5.40-5.34 (1H, m, 4.10 (2H t, J =9 Hz), 3.80-3.74
28 Zﬂ,, 3. 4D-38.43HEPH 37 82B1-8.27 (=2Il| Ha), 2.96 (2H,
3.21-3..18 (2H, . M,.2.24-2.07 (2H, m, 1.84-1. 76 (
&y, 1.60L3. (‘QHiZ mZ 0094 %éH 28, ™= 3-PB-} ééﬁ
Ref er ence Exa
( {61(%4p%r4%|EP%Lymbxy9p§$TﬂTaPn-1H' m), 0.47-0.43 (2H,
4 I | syl f )i ndol i - 87 A2N
otk hyr G, 62 so bt on (365-mL, 0.7, 26 mmal) vas
F@fgﬁ to an ethylene glycol (3.6 nL) solution of the
Y11-(1Hi mi dazol -1 -
{é&?éP Su%)@kgﬁ 1di 894- ¥L1?é%b@%bkﬁbg&ﬁéﬁh&h»B@lfonyl

pr opy fonyl)indol 1 ne nmol ) produced
(- { Ref e1@ncRi EX38PL - 38cadpdnihepibrt-ygnwas stirred

at 100C for 2.5 hours. To the reaction solution,
yat exyyegrimidin-4-yl)indoline

The same reaction as in the method described in
Reference Example 33 was performed using the 5-
[(cyclopropylmethyl)su;fonyl]—l—[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%);

IH-NMR (500 MHz, DMSO-dg) & ppm: 8.56 (1H, s), 8.55
(1H, 4, J = 9 Hz), 8.05 (1H, s), 7.70 (1H, 4, J = 8 Hz),
7.69 (1H, s), 7.49 (1H, s), 7.04 (1lH, s), 6.25 (1lH, s),
5.40-5.35 (1H, m), 4.11 (2H, t, J = 9 Hz), 3.79-3.74 (2H,
m), 3.49-3.44 (2H, m), 3.31-3.27 (2H, m), 3.18 (2H, 4, J
= 7 Hz), 2.12-2.08 (2H, m), 1.83-1.77 (2H, m), 0.87-0.80
(1H, m), 0.47-0.43 (2H, m), 0.13-0.10 (2H, m).

[0173]



-added, followed by extraction wth ethyl acetate-three
times. The obtained organic | ayer was washed with
water and dried over anhydrous sodium sul fate, and
the solvent was distilled off wnder reduced pressure
to obtain the title conmpound as white powder (106 ng,
yield: 730). 1H NWR (500 MHz, DNBC>d6) 8 ppm 8.54

(Bhtetegde afomtil 8 ettty wsigleltetn -
'H“‘%Wﬁy”ﬁ%h&fns‘lpmﬁyasilﬁé At R s g T 0 s
(Z2H7dPp- ﬂuéyk ﬁ&éf$ky?1pe918}nec§Hca&bogyiazeH4b 47 g,

[0167] (Reference Exanpl e

1 (®-thdt ( 1Ehbnbgdazekilm tert-butoxide (1.42 g, 12.7

.yl carbonyl) pi peri di n-4-yl Joxy}pyrimdin-4-yl)- 5-

rimsbprwpye sabifiedytpi adDHFng2Thelsareluedohi of as 4in

the nethod described in Reference Exanple 28 was

pech bened3uwehgylpyributdyhed4-(1.60 g, 9.82 mmol), and the

({6-[5-(isopropylsul fonyl)indolin-1-yl]pyrimdin-4-

Ig}P}btkWpW@er paihsed- Earbaxprars -( 272 whe pesdatienvl )
roduced in Exanple 32 belowto obtaln a white

%%wagwnr cBAPBENnHaS| 6268F TR Lowpd Péfa@eftéﬁw%qnn W

neth d_de Ref eren

e D asst ek nefrRE smﬁnedfheoﬂﬁggﬁaeg offitnin tAuer

e GREREo "SR B R R 418 et By 2rdurons
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reduced pressure. The obtained residue was purified by
silica gel column chromatography (hexane:ethyl
acetate=80:20-60:40, V/V) to obtain the title compound as
colorless oil (3.07 g, yield: 95%). |

'H-NMR (400 MHz, CDCls;) & ppm: 8.39 (1H, s), 5.36-
5.31 (1H, m), 3.75-3.69 (2H, m), 3.75-3.69 (2H, m), 3.39-
3.33 (2H, m), 2.23 (3H,'e), 2.02-1.95 (2H, m),'1.80—1;72
(2H, m), 1.48 (9H, s). |
[0174] |
(Reference Example 41) tert-butyl 4-[(6~chloropyrimidin-
4—yl)oxy]piperidine—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 the

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



7.65 (1H, s), 7.49 (1H, s), 7.04 (1H, s), 6.25 (1H
s), 5.40-5.35 (1H, nm), 4.10 (2H, t, J = 9 Hz),
3.79-3.74 (2H, mnm), 3.49-3.44 (2H, m, 3.31-3.28 (3H,
n, 2.13-2.07 (2H, m, 1.837.-75 (2H, m, ]_16(6H
d, J =7 Hz). [0169] (Reference Exanple 36)

5- (i sobutyl sul fonyl)-1- [6- :

d I -4-yl dol Th
EﬁéﬁﬁfkwhngﬁOﬁ BRE. ephda) aB<epPbel oA (R cFinca. 16 (1K,

L Rg-te bu
%V H?S |so tyfg @ ?%dglré ibgf]%yf|n182 3526 (2H,
1 pes i di | & oxyLat eq( 8 45,0 ) )
pr%g%ggg ?n§%xg%%1e gS ge?%m?tggoggglnﬂghe1t§8nqgh s)
compound as white powder (1.60 g, yield: 95%. 1H NWR
(500 MHz, DMSO-d6) 8 ppm 8.54 (1H, d, J =9 Hz),
BRéEeféhteSExaﬂpY@ 12691é8bkopy1 6- 2Q6G&Hlo$bpy5lh5dln 4-
5 10 (1H, m, 4.09 (2H, t, J =9 Hz), 3.28 (2H, t, J =
Bl) ¢y ] pBpdBid - ﬁ—carbozy&zyg 2. 9872 94 (2H, m,
2.59-2.54 - 89 (2H, m , ..2.03-1.93 (3H, 1.53-1.45
(2H, The sameo g ion ag B ethg)metihod 7dgscyRe¢dr éhce
Exanpl e 37 1--§6-§ 1- (1H i m_dazol -1-
%?%%F%Bﬁ?l%ﬁ?%@ £ dF K- ¥e§| PEXYPRPRANHELRI4 2y Y- 5-

Siappaotlzeltom )i vach g Top'somegsastin 55,10 1
dq
Reariiapt %d%?gngeefﬁééss.&.ﬁaib e i
. . d
bR B e TR e 8 bR e B P01 € compaurgoad 0
YbthenPendetitle compound as white powder (5.88 g, yield:

70

oe

) .
'H-NMR (500 MHz, CDCli) & ppm: 8.55 (1H, s), 6.76 (1H,
s), 5.35-5.31 (1H, m), 4.93 (1H, sept, J = 6 Hz), 3.81-
3.79 (2, 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) tertébutyl 4-[(6-chloro-5-
methoxypyrimidin—4—yl)oky]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, l.SO mmol) to obtain the title

compound as white powder (357 mg, yield: 69

o\°

).
'H-NMR (400 MHz, CDCls) & ppm: 8.27 (1H, s), 5.40-
5.34 (1H, m), 3.91 (3H, s), 3.78-3.72 (2H, m), 3.39-3.33

(2H, m), 2.04-1.97 (2H, m), 1.48 (SH, s).



(965 ng, yield: 88%. 1H NWR (500 MHz, DVSO d6) 8 ppm

8.56 (1H, s), 8.55 (1H, d, J =9 Hz), 8.05 (1H, s),

7.71 (1H, d, 3 =9 Hz), 7.70 (1H, s), 7.49 (1H, s),

7.04 (1H, s), 6.25 (1H, s), 935-40-5.35 (1H, m, 4.10

(2H t, J 9 Hz), 3.79-3.74 (2H, nm), 3.49-3.44 (2H,
: 331327(2H m, 3.13 (2H, d, J 6 Hz), 2.13-2.07

Q%]::YH , 2.03-1.95 (1H, m, 1.83-1.77 (2H, m, 0.96

d, J =7 Hz). [0171] (Reference Exanple 38)

%Aéﬁ%le%)wrhg@% E%g ;gér%?nngdﬁl%y%% %HSF—% The sane
Ex *P@x Ly 1 ey MBLHed) fessTibed-in pfﬁiﬁmﬂﬁezx—

was perforned using tert-

&Iﬁbiﬁkéiﬁ@ﬁi@@ﬁ@pylaafbakyﬁytéonyl]Indolln | -
yl }pyri mdi n-4-yl]oxy)pi peridi ne-1-carboxylate (1. 36

0, 90he2.safie Mgt ipprodirc eich ithdEnangi el e et tved oin
obtain a white powdery conmpound (621 ng, yield: 57%.
A iNVRe (29 0vaHzpe DAMSOred) uSippnthd. 66rtiblitdl, 43 [£69
#852 (1H s, ), 7.69 (.1H, d, J = 8 Hz), 7.68
%h_ rgsyrlm;QKﬁ(ﬁmylé@xyBpaﬁesl@gn%ierﬁyboay®9t€2H397 mg,
Hz), 3.28 (2H, t, J = 9 Hz), 3.17 (2H, d, J
L 377 Ir’i%‘)“’l)z @%O‘?‘?‘Fﬁd e, R9f‘~°‘—ri@c‘ﬂzEXﬂmPl%§f 4% gpdp. spstead

(Pt Dot Bedugontehin PhastBl B (26, Bhooorsie-
ggT?£€f%%%rodﬁf%§%ﬁf?§ gifgﬁ5§}§§% (316 'mg, 0.998 mmol)

é?o&&ée&lfh'ﬁéﬁéfghcé k& %?Q”Yé)PbpéthhH fhe title

] oxy}pyrimdin-4-yl)indoline
compound as pale yellow oil (486 mg, yield: 82%).

'H-NMR (400 MHz, CDCls;) & ppm: 8.53 (1H, d, J = 9 Hz),
8.51 (1H, d, J = 1 Hz), 7.74 (1H, dd, J = 9 Hz, 2 Hz),
7.63 (1H, m), 7.27-7.21 (3H, m), 7.18-7.13 (2H, m), 5.98
(l1H, 4, J = 1 Hz), 5.32 (1H, m), 4.40 (2H, s), 3.99 (2H,
t, J =9 Hz), 3.85 (2H, t, J = 6 Hz), 3.81 (2H, m), 3.42
(2H, t, J = 6 Hz), 3.28 (2H, m), 3.16 (2H, t, J = 9 Hz),
2.01 (2H, m), 1.73 (2H, m), 1.48 (9H, s).

[0178] | |
(Reference Example 45) tert-butyl 4-[(6-{5-
[ (dibenzylamino)sulfonyl]indolin-1-ylipyrimidin-4-
yl)oxylpiperidine-l-carboxylate

The same reaction as in the method described in
Example 56 was performed using the tert-butyl 4-[(6-
chloropyrimidin—4—yl)oxy]piperidine—l—carboxylate (185 mg,

0.591 mmol) produced -in Reference Example 41 and, instead



"~ The same reaction as in the nethod described in

Ref erence Exanple 33 was perfornmed using the 5-

[ (cycl opropyl net hyl ) sul fonyl ]-1-[6-(piperidin-4-

yl oxy) pyri m di n-4-yl ]indoH et (122 ng, 0.293 nmol)
produced in Reference Exanple 38 to obtain the title
conpound as white powder (121 ng, yield: 819@ 1H NWVR

(P T G a8 sy 03t

I\(Sji\bj*od@eng A4 ’ éls E?Péo&&ﬁhalé) $§72§g 76% o)

ﬁﬁ%ﬁucéﬂ,lﬁ ﬁ@f@réﬁcéztkaﬂﬁle31§1t§ 3Bt b 2H, tHE t3c18
(2H, d, J =7 Hz), 2.12-2.08 (2H, m, 1.83-1.77 (2H,

@Ymp Ourld - @s%oléﬂl-ésmol:o 42’69 "3, (Ze1a}, 89 13 0.10
(2H, m. [0173] - 91 (Reference: Exanple 40)

t er tHbNMRIl (40D( 6itieh! @Dolsy &ephyt pgrbai diR; 4dyl JoxyB Hz)

gi eri di ne-1-carboxylate Tert-butyl
yd1%xy®)pe?iaﬂnélﬁrc@@boina@eHez Z?Hg) 12 - 37mtdH)

and potaSS|un1tert but oxi de 7 mol) were

et 18D a emilexwo H}Zs?)}@?léﬁﬁofmg 45008 (TH L)V s,

A G %Hﬁga?;; =78 TS a2 gae.
I dded
Ayt SRt 506 IR aan 1 nbsOL TR obLAr nka  r Ga cl aydr 12

shed with saturated saline and drled over
anhydrous sodiumsulfate, and the solvent was

fhsto)l ed off under reduced pressure. The obtained
residue was purified by silica gel colum

chx onpt @91 ppby r{ hexane: ethyk- [aceetnawyaguzeoﬁg)lél@ndolm—
V/IV) to obtain the title conmpound as
l-yl]pyrimidin-4-yl}oxy)piperidine-l-carboxylate
(exemplary compound No: 8)

Tert-butyl 4-hydroxypiperidine-l-carboxylate (1.24 g,
6.16 mmol) was added at 0°C to a THF (15 mL) suspension
of sodium hydride (63% 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 1-
(6-chloropyrimidin-4-yl)~5-(methylsulfonyl)indoline (1.87
g, 6.04 mmol) produced in Reference Example 19 and THF (5
mL) were added, and the mixture was stirred at 70°C for 4
hours. To the reaction solution, a saturated aqueous
solution of ammonium chloride was added, followed by

extraction with ethyl acetate three times. The obtained

organic layer was washed with saturated saline and dried



colorless oil (3.07 g, yield: 950). 1H NWR (400 MHz,

'CDC13) 8 ppm 8.39 (1H, s), S.36- 5.31 (1H m,
3.75-3.69 (2H, m, 3:75-3.69 (2H, m, 3.39- 3.33 (2H,
m, 2.23 (3H s), 2.02-1.959xH m, 1.80-1.72 (2H,

- m, 1.48 (9H,-s). [0174] (Reference Exanple 41)
tert-butyl 4-[(6-chloropyrimdin- -

Fi LR B AGFr LR RO KuPer ARG BRTTSPERREE IS
ket b
fé%fghg'wﬁéeéﬁr1§§9a b%231ikh§wgeﬁ4gglﬁﬁ%’cggg%gkoéraphy

ppm 1H, §), 5.34-5.28 (1H

B iP- ﬁei§né2ékhﬁi,a§e83t3 B6:68H, v/ ,(i2) 0%thy36a@%ﬂate .
n) , 1.78-1.69 (2H, nm, 1.48 (9H, s) [0175]

- TiRef ebearee Exanplie d2pdusopwapytashed with water and
4-[(6-chloropyrimdin-4- yl)
@xy$pppepy di aeher chpbokyhanetmhetsse cemppilod as iwhite
the nmethod described in_ Reference Exanple 40 was

Pevder mbd- Y3i g Ylﬂlddlaﬁ%bropyr|n1d|ne (4.19 g, 28.1
mol)) and, instead of tert-b

4- hygr@%yplﬁ@ﬂ ?Hﬁe Fﬁgéﬁboﬁypaﬂe 8i-88prépyl 4, J = 2 Hz),
5¥d@? TRATRE. ©1 £1 8% Lomodnd (G- whct o powdef 205 26812,
g, LSO el S S

51%16?k2)4(glf¥%$? %?7g?ﬂ 9Mhz) 3 3883~ §l7©2M2HU)n1 3.33-
3.25 (4H, m), 3.04 (3H, s), 2.03-1.97 (2H, m), 1.77-1.69
(2H, m), 1.48 (9H, s):
MS (ESI) m/z: 475 [M+H]".
[0180]
(Example 2) isopropyl 4—({6—[5—(methylsulfonyl)indolin—l—
yl]pyrimidin—4—yl}oxy)piperidiﬁe—l—carboxylate (exemplary
compound No: 4) | o
Trifluorocacetic acid (1 mL) was added to a
dichloromethane (1 mL) solution of the tert-butyl 4-({6-
[5-(methylsulfonyl)indolin-1-yl]lpyrimidin-4-
ylloxy)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

a-dichloromethane (2.5 mL) solution of the obtained

residue, isopropyl chloroformate (68 pL, 0.60 mmol) and



- 1.72 (2H, n) 1.26 (6H, d, J =6 Hz). [0176]

(Ref erence Exanple 43) tert- butyl 4-[ (6-chl or o- 5-

nmet hoxypyri m di n- 4-yl ) oxy] pi peri di ne-I-carboxyl at e The
same reaction as in the nethm -described in Reference
Exanpl e 40 was- perf.ormed using 2, 4-dichl or o-5-

met hoxypyrini dine (302 ng, -1.50 nmol ) to obtain the

S (DA TEuln) T FRRRER! S5 a8 B e
%%é’“% ‘%?_? %l 3@%@[84&\1 5; %SEIQméjarg%Elig (Q%Fteg 1.5
LY §J§%E§£$ieéﬁ989oEéeﬁaks 400t BEL - BUBYS mmo1) and

{Pfé‘@ry oxydgd hyhigulfonyl baipdel ﬁl_nwérbél LA¥ElM-di And-
oxy¥p|per|d|ne | 'carboxyl ate” The sane reaction as

r@aétEOmesﬂpﬁtﬂ@ﬁprahedthe nExaopkews6 Bastperf srieded
using the tert-butyl 4-[(6-

£t o opywi i din-they | jexy] prpesd Hineon - ceaboryvas eaddeq,
nmg, 1.27 mmol) produced in Reference Exanple 41 and,
f@éi@@gd by %xt{@@yépapWéﬁplﬁﬁhﬁ}l§§@Fﬁéﬁympmﬁ@o¢ﬂmés
the 5-{ ébenzylox ethyl sulfonx }indoline (316 ny,
Bhgg%bhﬂﬁmﬁ PFoABEed rHCReFEFeHiEENERaNPIFE o TIgated

STLFE 890) I ApE AR L A00PKEE ooBorEa) S8 Bt 18 163 50 1P
J_= 7.

ghe §o%§en ) 7 glg%ég% gff un9%£$é%d£fe€gﬁr gfu%%

ﬁ¥4808t§§?éakke€1dué %gs %Eglfqedey %1w{ka %e%zckéﬂmn

Ehrémat@gkgbhy3 [81) (gaxaﬁkae%h§a acetate= 70 30-50:50,

V/V; (ii) ethyl acetate] to obtain the title compound as

o\©

white powder (82.8 mg, yield: 45%).

1H-NMR (400 MHz, CDCl3) 8 ppm: 8.57 (1H, d, J = 9 Hz),
8.51 (1H, d, J = 1 Hz), 7.79 (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1H; d, J =2 Hz), 5.98 (1H, d, J = 1 Hz), 5.36-5.30
(1H, m), 4.94 (1H, sept, J = 6 Hz), 4.07 (2H, 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—l—yl]pyrimidin—4—
ylloxy)piperidine-l-carboxylate (exemplary compound No:

34)



(2H, t, J =6 Hz), 3.28 (2H, m, 3.16 (2H t, J =9
Hz), 2.01 (2H, m, 1.73 (2H, m, 1.48 (9H, s). [0178]
(Ref erence Exanple 45) tert-butyl 4-[(6-{5-

-~ [(di benzyl am no) sul fonyl ] indp}in-1-yl}pyrimdin-4- -

yl) oxy] pi peri di-ne-|-carboxyl ate The sane reaction as

in the nethod descri bed |n Exanpl e 56 was performed
using the tert-butyl_ 4-]

chl or Rﬁ%EPY}l%UWH%&/I}%l bef 8 dithe- P- 837 bBRg L at and188-

Eﬁ%?@%ﬂtgﬁl klogo%gggggeln3§eL%re%C%5%X%gBh§ a%r%n%dded
| h | f dol h

e °%rq?f%¢£e%@z§§#fi%%ﬁr?ﬂ% 5L ProRERe bES 287t hg, 5
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obtain the ti conpound as col orl'ess. 0|I 269

L4 §§1Q 40Q 3)0 .6 gEprAmA )5
yue do é)h?xﬂrgﬁ’gi()(lHeMs)lSB%g: )(01H9mgd ogi__%x(olidced

QnFRéfefeﬁae(Ekbmﬁle 27,25nd. tRe@ (BHtude, wAsl23thrGed at
(4H, m, 5.98 (1H, s), 5.32 (1H, m, 4.31 (4H, s),
1008 tewpetratdre 9oHzB0 RiBUtE2H, Ta) £h8. 38aB8t22n(4H,
m, 2.01 (2H, m, 1.73 (2H, m, 1.48 (9H, s ) .
Fglqg}on(Eyaﬁﬁmewgf péﬁpdbuﬁpﬂlowed by extraction with
neth | sul fonyl)indolin-_ 1-

%an aF 2t9| ¥8Wfpﬂ:ﬁ@fersd| neoe.- eQF%s’eﬁfiapégamc layer

%Sﬁiﬁ?s%m 3:&% Sf- 88%b8i‘$|u§€g P\{Sz%lgle 2§ Giries] over
18 vASHR0 ALoACEL 0 THELCLE b, Syspanaian.. of, sodium

I'Spersion’in mneral herei'na

ngﬁﬁﬁﬁgdtefﬁsuﬁgg'u%b@%@%ﬁd%r%@%%ﬁe.28%hggobtalned

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; (iii)
.ethyl-acetate:dichloromethane=l:1,_V/V] to obtain the
title compound as white powder (58.8 mg, yield: 38%).
lH-NMR (400 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1H, d, J = 1 Hz), 7.79 (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1H, d, J = 2 Hz), 5.99 (1H, d, J = 1 Hz), 5.38-5.35
(IH, m), 4.70-4.68 (1H, m), 4.58-4.56 (1lH, m), 4.40-4.38
(1H, m), 4.33-4.31 (1H, m), 4.07 (24, t, J = 9 Hz), 3.88-
3.82 (2H, m), 3.44-3.38 (2H, 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 + H] .

[0182]



7.38 mmol ), and the m xture was stirred at room
tenperature for 1 hour. To the reaction solution, the
1- (6-chloropyrimdin-4-yl)-5-(nmethylsul fonyl)indoline
- (1.87 g, 6.04 mmol ) producegs in Reference Exanple 19
and THE (5 nL) were added, and the m xture was

stirred at 70C for 4 hours. To the reaction solution,

§%%%%$f$éﬁfo§2558§?6éi?%E%%?Ex?%Piﬁgg§h§Ekégéﬁé%hgd“ﬂs
' . Th bt ai ned i

WS o G PhE) BRbe P8 ot TP R B ogs oL
Hgggﬁg%%g%sydﬁgggndaﬁg:t?ﬁ)soIvent was distilled off

under ce r essure. e obtai ned residue was

puri f3 AL IR FANMEEN; "Bag%é 1 J(1)
hexane_:q&%?}%écet at e= o:‘%, n?/?%/ l'U(()’l i) ethy a)clet ate].
Jl‘fsc%?lréﬂ;?@gtﬁgygﬁiﬁéo‘éy@? pas washedmubhth, wather sand

di i sopropyl ether-to obtain the titie conpound as
whimethpewder 3( 2-08igziyt2tdl) 72%ne t hk NYRph 4 QA nikm,
CDC13) 8 ppm 8.58 (1H, d, J =9 Hz), 8.51 (1H, d, J
chloHede 7279 pdH, 0d849Immod) Hrere He¥ed 7o7an( éshadol (3
J =2 Hz), 5.98 %1H, d, J =1 Hz), 535-5.29 (1H m,
BLp7spopengion efgthp) 5-4mgghylsnlfonAyliyl-3633pigergdin-

4H 3.04 (3H, S)l 2.03-1.97 (2H, n%, 1.77-1.69

2WLo%y ) PYTARIAGR- 45y L] RRIPESPY RSrognsopiee) 4224 ma,

0180] le.2) isopr I _
5o o TR0t RobROHSUPPoRD) NPABBFTRS) Bxample 27, and the

Lm dinz4- XY) pi i diipe-| -~.carho ate

e T A L
ke wescaddedsb®uRion, water was added, followed by
extraction with dichloromethane three times. The
obtained organic,layer was washed with saturated saline
and dried over.anhydrous magnésium sulfaté, and the
solvent waé 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),
8.51 (1H, brs), 7.79 (1lH, dd, J = 9 Hz, 2 Hz), 7.72 (1lH,
d, J =2 Hz), 5.99 (1H, brs), 5.42-5.37 (1H, m), 4.24-
3.30 (94, m), 3.04 (3H, s), 2.55-2.31 (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]".



di chl oronmethane (1 nlL) solution of the tert-butyl
4-({6- [5-(nmethylsulfonyl)indolin-1-yl]pyrimdin-4-

yl }oxy) pi peri di ne-|-carboxyl ate (188 ng, 0.396 nmol)
produced in Exanple 1, and tdwe m xture was stirred. at
room tenperature for 2 hours. From the reaction '
sol uti on, the solvent was distilled off under reduced
fressure a di chl oronethane (2.5 nlL) solution of
Q%@%btalned resi due, isopropyl chl oroformate (68 L,

a%¥%m§gne% a@g%%fl %%. %D ﬁ?&?u égmagkg?y% eagnghkaéﬁ
R By L Bty poncmu Lot L.

5@&%%uwgrﬁoadggg to the reaction solution, and the
“mxture was further stirred for 1-hour. To the

r eactp Ofs oS¢ Qb h yed i dvaso adeed, o iphﬁrﬁ)a{\ﬁpl Qﬁ{d benzyl
extractlon mnt ethyl acetate three tines.

oht arpedraagani 7! ayerowas mashedwaréhagatdr ated°c to a
sal ine and dried over anhydrous nagnesi um sul fate, and
dhehsoromathams ¢bsil) | edloffoundérthedbeced pressure.
The obt ai ned reS|due was purified by silica gel colum
&mebhﬁ@égiﬁﬁnylprly hexaheeEi AN -AcEl akErPyrapigdensd -
(i) Qé acetate%ﬁto obtain the title conpound
%]lRHP%énﬁo er gr. 8 ?P@FH pﬁS@Fceinﬂwﬁeéﬁéﬁnce
?DC Y 8.51 (1H,
Hegp 2Ty, Sng"0ek Riflu Yol gligrdy R roB7,
8 ( ) . 30
Clbeyebiaf Bl oale B b o0 e
!i'%?s %d%é 3680162Hd B): e3¢36:8429 (4Hn B chdoBrk3rane
1.98 (2H, , 1.78-1.70 (2H, m, 1.26 (6H,
fghrde=tbmes. The obtained organic layer was washed with
saturated saline and dried over anhydrous magnesium
.sﬁlfate, 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%).

'H-NMR (400 MHz, CDCls) & 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, brs), 7.38-7.37 (5H, m), 5.98 (lH, d, J = 1 Hz),
5.37-5.31 (1H, m), 5.15 (2H, m), 4.07 (2H, t, 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 (2H, m), 1.80-1.72 (2H, m);

MS (CI) m/z: 509 [M + H] .



Hz) ; M5 (ESI) mz: 461 [M+ Hy. [0181] (Exanple 3)
2-fluoroethyl 4-({6-[5-
(met hyl sul fonyl )i ndol i n-1-yl ] pyri ni di n- 4-
yl }oxy) pi peri di ne-1-carboxyhape_(exenpl ary conpound -
No: 34) 97 Diisopropylethylamne (178 L, 0.997 muol)
and (2 fluoroethyl) chloroformate (33 L, O 350 mmol)
ﬁ€£ ﬁdded at 0C to a dichloronethane (2 ni)

g@ sion of the 5-

(PEL kLol 3 BRBe gl U BN
P??Egﬂldiﬁ BE%? 8%%§P§§@?Eh n%7 QQQbBQSIQﬁ%t%%Qémﬁiary

roo ure m nut
&BﬁpégﬁgtNQn gsol ution, water mas added foll oned by
extraction wt ethyl acetate three tinmes. The

obt ai et &8 SN Lot RYBEmi N@S (V@§hed, WLt b7vah6l ) aBd butyl
saturated saline and dried over anhydrous nagne5|um

shlbdadeormadet hBlsplyent 40asmodi Stvelrkeddakld ard®rPC to a
reduced pressure. The obtained residue was purified
Bychilpremeghineol Gnnle hsokutognaphy thie( 5y

hexane; di chl oronmet hane=1:1, V/V; (ii) hexane:eth
a@%FBYéSHiéﬂPB?bnérﬁéﬁé92pfr2d1nI4IY2°ZXiPYVPVﬂaémﬁﬁ‘

i e EonpounToHs ™t Po2BonABP L 5BZ80HFEc Pl Bt ”@?n@ee

R T o T A Tt AP Y
E‘%%:@eﬁ%%geé%ﬁr b 2 1) ®: DBaliondagdyE it
Ms 4a48q4. §§llowed by extraction with ethyl acetate
three times. The obtained organia layer was-washed-with
saturated saline and dried over anhydrousdmagnesium _
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 (53.9

mg, yield: 43%).

o\

IH-NMR (400 MHz, CDCls;) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1H, d, J = 1 Hz), 7.79 (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1K, brs), 5.98 (1H, d, J = 1 Hz), 5.36-5.31 (1H, m),
£.10 (2H, t, J = 7 Hz), 4.07 (2H, t, J = 9 Hz), 3.87-3.80
(2H, m), 3.38-3.29 (4H, m), 3.04 (3H, s), 2.05-1.98 (2H,
m), 1.79-1.71 (2H, m), 1.67-1.60 (2H, m), 1.45-1.35 (2H,
m), 0.95 (3H, t, J = 7 Hz); |

MS (CI) m/z: 475 [M + H]'.



(1H, n), 4.33-4.31 (1H, m, 4.07 (2H, t, J =9 Hz),
3.8 3.82 (2H, m, 3.44-3.38 (2H, m, 3.32 (2H, t, J
=9 Hz), 3.04 (3H, s), 2.06-2.00 (2H, m, 1.82-1.74
(2H, m; M5 (ESI) miz: 465 {M+-HI. [0182] - 98
(Exampl e 4) 4-[4-({6-[5-(nethyl sul fon.yl)indolin-1-

yl ] pyri m di n-4-yl}oxy) pi peridin-I--yl]-4-oxobutan-2-ol
éexenglary compound No: 97) 3-hydroxybutanoic acid (61
6 nnDI) di i sopropyl et hylam ne (102 L, 0.571

o). PEoRYY (fabl B B3y (TS HONAP R FABY BhOTFRE B 1-
%giorlde £§§54 lhgx$ﬁ$h£gPLél%Etﬁ—QQQSQXEQa@Q ?EQ@HBhary

suspens

lsul fonyl)-1-[6-(piperidin- _
é%fﬁ IQ?pyrlﬁggln 4-yl]indoline hydrochl oride (224 ny,

0. 545 ] ImdPredusechd na fRef erens enEXesB! ge24xived 1he

m xture was stirred at roomtenperature for 3 days. To

themp Bacs | whs Sp vt bofedWat ehgwabeaddate thellsanednby ) -1-
extraction with dichloronmethane three tines. The

bbt ap heer bd gand eyl ayer pyasmueshed ~wilt Anslaflanat ¢d00 mg,
saline and dried over anhydrous magnesi um sul f at e,

@nd6T heamokbl vepdugad dnsReFpseneef Eyager er 8§ueed, instead
pressure. The obtained residue was purified-by

@ﬁulnumyeehl,@r@é@r@éte,cﬁr@ﬁﬁtloghéﬁwformate (45 uL 0.40
di hIoronethane an obta|

BP0, B OOET  fabh o REdC a PREEAEbFeopiH -8 REFacto (58 6

obtaln # %g e conpound as grayish white foam (174
0) 1H'NMR (400 MHz, CDC13) S ppm 8.57

(1H, éldib%ﬁ 740;%)”(“12»48 A 3Hs 8L s 858 @M} Jdy 13 %),

8. 52 (1H, 4, J = 1 Hz), 7. 79 (1H dd, J = 9 Hz, 2 Hz),
7.72 (1H, brs), 5.99 (lH, s), 5.37 5.32 (1H, m), 4.10-
4.05 (4H, m), 3.05 (3H, s), 2.05-1.98 (2H, m), 1.86—1.63
(4H, m), 0.906 (3H, t, J = 7 Hz);

MS (CI) m/z: 461 [M + H]".

[0186]

(Example 8) 2-methoxyethyl 4-({6-[5-
(methylsulfonyl)indolin-1-yl]pyrimidin-4-
yl}bxy)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-yl]indoline (100 mg,
0.267 mmol) produced in Reference Example 28 and, instead

of butyl chloroformate, methoxyethyl chloroformate (46 UL,



Hz)

, 5.99 (1H, brs), 5.42-5.37 (1H, m, 4.24-
m, 3.04 (3H, s),.2.55-2.31 (2H m, - =
(2H, m, 1.84-1.76 (2H, m, 1.24 (3H, d, J
M5 (FAB) mfz: 461 jpb+-_HI. - 9.9 [0183]
a 5) benzyl 4-({6-[5-(nmethyl sul fonyl)indolin-I-
pyrim di n-4-yl }oxy) -piperidine-.|-carboxylate -
enpl ar conmpound No: Di i sopropyl et hy| am ne (
%%DW? %%Hab%n3§$'t%%ﬂﬁrGPBPﬁHPQ 687¥E1t6 E@Wder

Q??L%H@§r§¥§$ﬂ§g gg/OC to a dichloronmethane (5 ni)

(et hy | f [ idin-4-y gxy) pyrim
yl]i gﬁ# apﬁogHﬁg §6£§6¥ ﬁnBPT pﬁoé c égrn Regereécgz>’
XD £y, 2§rs?nd7“ﬂ§ Mt ugg, WasS=sbi predral §oom 72 (1h,
~ tenperature for hour. To the reaction solution, -
“ed B 5 V\es @ﬂﬁ?ds LOBLQmsg.by Qxtragtion weth.25 (24, m),
~dichloronethane three tines. The obtai ned organic

4 ayer (2M@ast washedowit h, “3asarated gaHinea)and.dérei-édel (2H,
over anhydrous magnesium sulfate, and the sol vent was
i st3l4Ed3080 GAdermyediced (PHessUrel3.The (GHtasned2.05-
resi due was purified bg silica gel colum
EhPombEbgraphyl (BexhnéZetl Al E¢etate=5:1-1:1, V/ V).
The obt ai ned crude rodugt was washed wi th
¥Pi §opt OBy efhér ! Mo oBfain the title compound as
E@%ﬁg powder (67.3 ng, yield: 50@@ 1H NVR (400 MHz,

S ppm 8.58 (1H, d,. J =9 Hz), 8.51 (1H d, J

?Eg%esé 73@%1§%F§9 §69é ﬁ%t?@hjul%fﬁé%yﬁﬁdolln 1-
fgyélﬁ}dgﬁH4 gl%o§y}é1§%?udQ%e—ﬂ—ggr%%ﬁyl%te ef%mplary

compound No: 7)

oS~ we
¢Xhﬂghqc3w
PO
'gEI\J" 11
—_——~— o
(D"'O_Il\)

é?

Potassium tert-butoxide (174 mg, 1.55 mmol) was
added to a 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-{[l-(lH~-imidazol-1-ylcarbonyl)piperidin-4-
ylloxylpyrimidin-4-yl)-5-(methylsulfonyl)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, a saturated
aqueous solution of ammonium chloride 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



3.89-3.82 (2H, m), 3.43-3.37 (2H, n), 3.31 (2H, t, J =
9 Hz), 3.04 (3H, s), 2.05-1.98 (2H, m, 1.80-1.72

(2H m; WM (C) mz: 509 [M+ H+. 100 - [0184]
(Exanpl e 6) butyl 4-({6-[5-@@ethylsul fonyl).indolin-1-
yl ] pyr.imdin-4-yl}oxy)piperidine-.1-carboxyl ate' (exem

-plary conpound No: 5) Diisopropylethylamne (186 L,
07 nmmol) and huty] hl oroformate (51, L, 0.40mmpl)
%?%S%H%ed ik dktﬁi%l%eg d?%%%%?%rﬁé?ﬁaﬁglérfgl%ﬂ) bgoﬁﬂﬂ-r‘-ﬁﬁ

f% L B8 B SATPTECPIFRREY: (BFFANR B PR ST ARG 2
%5”? Zggaiﬁoghggtlglé6Zo h%dpr%d%%q@el%o ﬁI%&%n%emg,

and m xture was. stirre
yggpgragmgg for 1 hour. To the reaction solution,
wat er was added, followed by extraction: with ethyl

acetat-gurt NIsgR) MHES .cpe) Ot gbRed gosganig, | ayery wagy ;)

washed with saturated sallne and dried ovér anhydrous

fafhesim ssul 7age, (aHd the Sokveéentizwag dizsti 7.4 qfifi, d,
under reduced pressure. The obtai ned resi due was

puri £i Bd) bySsPPi ¢aH, gél doFudn Hehr, omat3dgbaphy (1H, m),

éhexane:eth | acetate=5:1-1:2, V/V) to obtain the
'r?Pé%Z)ﬁpéin 8BS WA P8 pelidert (53799 Hg,) ryiBelBd—348%) .(

(4 CDC13 6 8. 58 H d, J =9 Hz
A TR ELIN PN ) ?»Bm@ﬂq 20q. 2h0a%y Be ¢ EHHzgm

ARTERIEE TR ol
(2K, ﬁ} 38-3.29 (4H m, 3.04 (3H, s)

g gé % g8 ? % 79-1.71 (2H, m, 1.67-1.60 (2H

k. é145ml23546gH M + H]'.

[0188]

(Example 10) 2—cyclopropylethyl_4—({6—[5—

(methylsulfonyl)indolin-1-yl]pyrimidin-4-

yl}oxy)piperidine-l-carboxylate (exemplary compound No:

30)

The same reaction as in the method described in
Example 9 was performed using the l—(6—{[1—(1H—imidazol—
l-ylcarbonyl)piperidin-4-yl]oxyl}pyrimidin-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), 5.37-5.31 (1H, m), 4.18 (2H, t, J



m , 0.95 (3H, t, J =7 Hz) ; M5 (Cl) mz: 475 [M +
H +. - .101 [0185] (Exanple 7) propyl

-({6- [5 (et hyl sul fonyl )t ndolin-| -

'] py. rimdin-4-yl}oxy)pipe{pgine- I-carboxylate
exenpl ary conpound No: 3) The sane reaction as in
he nmet hod described in Exanple 6 was. perforned '

LI GORRLE G o tresth o o 0
?é‘? LR G DUy ChPLT of bt it B0 br Sy 2Eni B of of Fca - 72
(4, 0 Ao AT i oyl e g sommoind o

| (
GK13),) S :9Hz 8.52 (1H, d, J
%3&3 PO~ @@ﬁ (élxh";J o )HZ) 77(2(1H

4
y
(
t

J

"9
NDSS)CIﬁrB/gz(LHB7S]M5I3T’5 32 (1H, m), 4.10- 4.05 (4H,
- m, 3.05 (3H, s), 2.05-1.98 (2H, n), 1. 80-1. 63
(@tBe), 0.96 (3H, t, J =7 Hz); MB (Cl) mz: 461 [M+

H +. [0186] (Exanple 8) 2-nethoxyethyl 4-({6-[5-
(Beathyl s ul Fonyl ymedoyiaydlepieyyl hindithyd- 4- ({6-[5
oxy pi peridi ne-|-carboxyl ate (exenplary conpound
M%ﬁ ¥hhendedtnrbny hspyainhdinethod descri bed

n npl e 6 _was ferforned usi ng the
Slkﬂ%Yh9+%%¥¥%h9?7 1carboxylate %exemplary compound No:

%E (pi peridin-4-yloxy)pyrimdin-4-yl]indoline (100 ng,
1067 mol ) produced in Reference Exanple 28 and,

inst%%% same reaction as in the method described in
Example 9 was performed using the 1—(6—{[1—(1H—imidazol;
1—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, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
8.52 (1H, 4, 9§ = 1 Hz), 7.79 (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1H, brs), 5.99 (1H, d, J = 1 Hz), 5.38-5.32 (1H, m),
4.07 (2H, t, J = 9 Hz), 3.90 (2H, s), 3.90-3.83 (2H, m),
3.41-3.29 (4H, m), 3.04 (3H, s), 2.06-2.00 (2H, m), 1.81-
1.72 (2H, m), 1.14 (3H, s), 0.51-0.48 (2H, m), 0.37-0.34
(2H, m);
MS (CI) m/z: 487 [M + H]'.

[0190]



of butyl chloroformate, nethoxyethyl chloroformate (46
L, 102 0.40 nmmol) to obtain the title conpound as
white powder (7 9. 6 ng, yield: 63% -1H NVR (400 Mz,
CDC13) S ppm. 8. 58 (1H d, Jo5 9 Hz), 8.51 (1H brs),
7.79 (1H, dd, J 9 Hz, 2 Hz), 7.72 (1H, 'brs),'5.99
(1H, s), 5. 37-5. 31 (1H m, 4. 28 4.25 (2H, m, 4.07

it o e B8RRI b §§024(§FF18§2H,
S, D Bl el () ™
f1 {48y 1 e dppLOYLSUL TOOMMTRLEN Liempary, compound No:

¢exenplary conpound No: 7) Pota33|un1tert but oxi de
(174 mg, 1.55 nmmol) was added to a THE (3.5 nl)
sol utTien fme-tudeidn (85 1M, thd BStHE®| Jesandbéhein

m xture was stirred at roomtenperature for 30
Bxamp £s. O Thes, parTelEmé8 nkingokbei dn (6ef [lhd 1H~imidazol-
1-(67{[1-(1FLinida;o[-l-ylcarbonyl)piperidin-4- _
%yb@@;lpywiﬁ mnemm S-yiechyl pukioaginFddeil) neé—( 150
; produced i n Reference Exanple 29 was
é@%@@yl¥%éf@Pbl éﬁao%héen1%@9r@gma§ §ﬂﬂrm@@létpﬁ@§%ced in
erat ur our To the reac n sol
REPRFSRLE Exgibas? doru of ot Sarimba, SrPCRPORLde Sard
rwer adde foll owe extraction th_ethyl .
SRSt FraBotree SRR TP hrnttioR) oat CBkaye: Sy title
r aI overl anhydrous
ﬁgg?ﬁL$EsH g?eggggg§thgagoﬁgé ? ﬁgg dﬁgtllled of f
U”defﬂ—ﬁq%“c%%ol%z, CDCl;) & ppm: 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 Hz), 5.38-
5.34 (1H, 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] .
[0191]
(Example 13) cycloheptyl 4-({6-[5~-
(methylsulfonyl)indolin-1-yl]lpyrimidin-4-
vlloxy)piperidine-l-carboxylate (exemplary compound No:
23)
The same reaction as in.the mefhod described in

Example 9 was performed using the 1-(6-{[1l-(lH-imidazol-

l-ylcarbonyl)piperidin-4-yljoxylpyrimidin-4-yl)-5-



pressure. The obtai ned resi due was purified by S|I|ca

gel col um chromat ogr aphy (hexane: et hyl

acetate=5:.1-1:2, V/V) to obtain the title conmpound

as white foam (20.0 ny,. qul@.;14@a. 1H NVR (500 MHz,

CDC13) S ppm 8. 59 (1H, - d, J 9 Hz), - 8.52 (1H, s.),

7 80 (1H,  dd, J 9 Hz, 2 Hz), 7.73 (1H, d, J =2

5, 99:; =1 Fkh 5.37- 5 32 (1H,

Wbl 761 % Pwlh}ndalege(é 5Otng §1ﬁuwmoé gpredgsed in
3 , 4-1.99

%%Eﬁrﬁiln}é X"?‘@p %9 Eﬁd n)lhs e§§ ED%HZ 3‘*3‘1‘0 4 (3H,

d = 6 : mz: .

SysloRpReefar (PaTaut7( ExaitoPao1d) 5. operap: oplretyi

ér&é§c£5 ﬂ@t5%éﬁké@n&aa@d]tekbau&tyu%gyﬁhmE&@a“by

}oxy) pi peri dine-1-carboxyl a (exenpl ary conpound

Mepé%tﬂ}@ §efe neaetiQniagps 3t h@oﬁ%ﬁnhqd deseh hed , o1
Exanpl e gvmspaﬁowmdu&ng

ﬂeiénééi fhbk i mvdazek acetonitrile= 95 5-0:100 (gradient)]
1-yl carbonyl) pi peridin-4-yl]oxy}pyrimdin-4-yl)-5-
toeohyhasnl foryk)thdotompo(hsO asy whi.tel powaielr) (LrBaducerd
in Reference Exanple 29 and, instead of 2-butanol, 2-
gyeldpr 8pyl et hanol (56 L, 0.93 mol) to obtain the

t|tIe conpound as white powder yi el d: 309

H NIFRNMRo Of S8, MHEeDCcBHC i) p&mppsl(sﬁ (513H 18, 3= D +H Hz),
: %§ Py S af (3 o8 1 < B a7 @%Z'Z (rit? riie
frd?, (§8%9(é&|€1 nglgt’s 45'%)—5 A07162 )t o 959 9 1k, m)
4.07 (2H, t, J = 9 Hz), 3.87-3.83 (2H, m), 3.37-3.30 (4H,
m), 3.05 (3H, s), 2.03-2.00 (2H, m), 1.95-1.89 (2H, m),
1.75-1.45 (12H, m);
MS (CI) m/z: 515 [M + H]".
[0192]
(Example 14) cyclohexyl 4-({6-[5-(methylsulfonyl)indolin-
l1-yl]lpyrimidin-4-yl}oxy)piperidine-1l-carboxylate
&exemplary compound No: 22)

The same reaction as in the method described in
Example 9 was performed uéing ﬁhe 1-(6-{[1-(1lH-imidazol-
1—ylcarbonyl)piperidin—4jyl]oxy}pyrimidin—4—yl)—5—
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and,; instead of 2—butanol,
cyclohexanbl (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



3.30 (4H, m, 3.05 (3H, s),.2.06-1.99 (2H, m,
1.80-1.73 (2H, nm), 1.58-1.53 (2H, nm), 0.76-0.70 (1H,
m, 0.49-0.45 (2H, n), 0.11-0.07 (2H, m; M (C)
omz: 487 [M+ H+. [0189] -GBxanple 11) :
(1-methyl cycl opropyl ) met hyl 4-({6-[5-
(met hyl sul fonyl)i ndolin-1-yl]pyrimdin-4--
| }oxy) pi peridi ne-1-carboxyl ate_(exenplary conpound

' iﬁ%engai Re- saftdtpEaerroRNaS ritd e  pelhdd ddseridieat ) ]

-ﬁg(%gf?ggl(ﬁpgi }Y_‘rﬁgéggﬁg%gﬁ%d“%'sn%htilﬁ% powder (22.2 mg,
1;194@1& Qgg%ll ) pi peridin-4-yl]oxy}pyrimdin-4-yl)-5-

et hyl sulf onyl )i ndol i ne (:150 ng, 0.311 nmol)

produced,J n ef erence. le 29 and, i e _
2-bu£§§ﬁ ((4 % n@?y%@ﬁgg}%oﬁ?ﬁ)‘ngt'%gno(m{z@%ql;g0_.9?3 Hz),
gmoet) (ta, okt agn= thazbit hesgonpaundqas s te powder ;)
(50.3 ny, yield: 33%. 1H NWVR (500 Mz, CDC13) 'S ppm
8.%8 (1H, d, J = 9 Hz),, 5.885216)}Hq4,dg & 3 HzhHz) 5.86(%.31
(1H, dd, J = 9 Hz, 2 Hz), 7.72 (1H, brs), 5.99 (1H,
d1H) m)1 Blzy3-5.88-5182 fnlH, 4nP7 (RHQ7 t( 2K, =t 9 }z¥,93.87-
Hz), 3.90 (2H, s), 3.90-3.83 (2H, m, 3.41-3.29 (4H,
#) 81384, (BH, 8)37230892.(H, (2, @) 041.(8H, 5)722(2E-1.98
. 1.14 (3H_s), 0.51-0.48 (2H, m, 0.37-0.34 (2H, .
:&H, W5 (& §0mizB4482H, Mk HL+ 7 9-[Lo$G0](4Hr0mY) ,- 1.55-1.25

14
Eéa le 12) 2,2-difluoroethyl 4-({6-[5-
tﬂEPSUIfony.l)indolin-l-yl]pyrirridi n- 4-

lﬁ%} %,Xé?i B%E%B?' I[Mcqr pﬁxyl ate (exenplary conpound
[0193] |

(Example 15) l-cyclopropylethyl 4-({6-[5~
(methylsulfonyl)indolin-1-yl]lpyrimidin-4-
yl}oxy)piperidine-l-carboxylate (exemplary compound No:
28)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[1-(l1H-imidazol-
l-ylcarbonyl)piperidin-4-yl]loxylpyrimidin-4-yl)-5-
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of 2-butanol, 1-
cyclopropylethanol (90 pL, 0.93 mmol) to obtain the title
) .

o0

compound as white foam (56.1 mg, yield: 37
'H-NMR (500 MHz, CDCl3) & ppm: 8.58 (1H, d, J = 9 Hz),

8.51 (1H, d, J = 1 Hz), 7.79 (1H, dd, J = 9 Hz, 2 Hz);

7.72 (1H, d, J = 2 Hz), 5.98 (1H, d, J = 1 Hi), 5.37-5.31

(1H, m), 4.09 (2H, t, § = 9 Hz), 3.88-3.82 (2H, m), 3.38-



53) The sane reaction as in the-nethod described in
Exanpl e9 was perfornmed using the

.1-(6-{[1-(1H i m dazol - '

1- yl car bonyl ) pi peri di n- 4- yli@gy}pyrlnldln 4-yl)-5-
(met hyl sul fonyl )indoline (150 ng, 0.311 mol) produced
in Reference Exanple 29 and,. instead of 2-butano
2,2- dlfluoroethanol 76.5 |) to o bt ai

30 t 14 e Moonpdih mﬁ)tggp%QEér9§léang, ylérdg 1‘71
bzo'gcz) mg@i(f% “@? IT 7 S%EEr PRab25028g "t § I’“Hz)o >4-
37 = e b deafingim g 50 (50 ta ) - 1a

. 4. styyed = 9 Hz), 3.85-3.79 (2H, m,
bi§:£Z4?3(€1:?3)Hff%)’(Z(2HQ§7 %3 3 (2H t, )J = 9 Hz), 3. 84 (3 E?

@@19@}06 1.99 (2H, m, 1.82-1.75 (2H, m; M (C)
483 [M+ H +. [0191] (Exanple 13) cycl oheptyl

éﬁii&pié 1 ¢ et hyhsylheoyl )i adok sA{3-yl ] pyri m di n- 4-

-yl }oxy) pi peri di ne-| -carboxyl ate (exenplary conpound
NoethyP3)1ftey spiedobact L epl dpyrnntbénmét-hod descri bed
in Exanple 9 was performed using the
vl {exynigaridpfgarofarboxylate (exemplary compound No:
1%%Icarbonyl)piperidin-4-y|]oxy}pyr|n1d|n 4-yl)-5 106

t hyl sul fonyl )i ndoline (150 ng, O0.311 nnDI) produced
Ref erence Exa Je 29 and, _inste

d
Lol G saT (anobhtn 45 o b e haf: afaohl A0S uin
PLOGUEL - o The, QbLaLped,clude PEALUGL Was RUThhigH: Y 01—

l-ylcarbonyl)piperidin-4-yl]joxy}pyrimidin-4-yl)-5-

(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of 2-butanol, 2-
'furylmethanol (81 pL, 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, d, J = 9 Hz),
8.50 (1H, d, J = 1 Hz), 7.78 (lH, dd, J = 9 Hz, 2 Hz),
7.72 (1H, brs), 6.42-6.36 (2H, m), 5.97 (1H, d,.J = 1 Hz),
5.36-5.30 (1H, 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 (28, m), 1.80-1.70 (2H, m); |
MS (CI) m/z: 499 [M + H]".

[0195] |
(Example 17) dicyclopropylmethyl 4-({6-[5-

(methylsulfonyl)indolih—l-yl]pyrimidin—4—



preparative HPLC [Inertsil ODS-3 (30 mmi.d.x250 mm,
G. Sciences Inc., water:acetonitrile=95:5-0:100
(gradient)] to obtain the title conmpound as white
powder (18.0 ny, yleld 8% ol NVR (500 MHz, CDC13)
S ppm 8.58 (1H, d, J =9 Hz), 8.52 (1H s), 7.80
(1H, dd J =9 Hz, 2 Hz), 7.73 (1H, brs) 5.99 (1H,
si 36 5.32 .(1H, n), 4.90-4.85 (1H ,  4.07 (2H
9X¥ Bipsyidang713casbpsplagy, §X§mpéa§a G@HPOUﬁF No:
59 5 (3H, s), 2.03-2.00 (2H, m, 1.95-1.89 (2H, m, -
5-1.45 (12H n) M5 (Cl) mlz: 515 [M+ H +. [0192]

Ex h . .
E‘r (?EH{% %a;%? hy(? %e)(‘()nyzﬁl nlath% method described in
éxgﬁnﬂ;@xr bm,din ér%mézﬂ) gégﬁg diae - Ganhoxyhat midazol-

exerrp ary CO ound he sane reactl on as

1 b1 gBEbEH EQG ho | tiarmed uSIng
R e o A e

Imythal babybhpipenddinnd- yhb@xmbpymLmudlﬁmély|br@duced in

(met hyl sul fonyl )i ndoline (150 ng, 0.311 mmol) produced

RafeReheeelzemBlanpPea8, andstieast edd 26bu2abutlanol ,

cycl ohexanol (131 pL, 1.24 nmol) to obtain a crude

piodatepranglobthened ¢i7adpLpr 6dWCt mmad ) puoi bbed iy the

Eiefaratlve HPLC [Inertsil ODS-3 (30 mmi.d. x250 mﬂ
tle1g9mparngnagswhate, PRHOST: ddétdnfdni Vdds::520:%100

(gradient)] to obtain the title conmpound ‘as white
pondeér B0, Gy MHZ)j RE1:116) PRI ﬁwﬁf%( 488 Vrz, JCBC193)HZ

EL?EH¥1§95?1&5Hdd §iLg g 31y 20V @ 72 b
7.72 (1H, brs), 5.99 (1H, s), 5.37-5.32 (1lH, m), 4.07 (2H,
t, J =9 Hz), 3.91-3.83 (3H, m), 3.38-3.29 (4H, m), 3.04
(34, s), 2.05-1.99 (2H, m), 1.80-1.71 (2H, 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) 1-phenylethyl 4-({6-[5-
(methylsulfonyl)indolin-1-yl]pyrimidin-4-
vl}oxy)piperidine-l-carboxylate (exemplary compound No:
52)

The same reaction as in_tﬁe method déscribed in
Example 9 was perfofméd 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, DL-1-



7.72 (1H, d, J =2 Hz), 5.98 (1H, d, J

= 1 Hz),
5.36-5.31 (1H, m), 4.73-4.67 (1H, n), 4.07 (2H t, J
= 9 Hz), 3.87-- 3.81 (2H ), 3.37-3.29 (4H m, 3.04
(3H, s), 2.05-1.98 (2H, m) ;13 90-1.84 (2H,

1.79-1.68 (4H, m), 1.55-1.25 (6H m: NS (FAB) nfz:

501 [M+ H+. [0193] (Exanple 15) 1- byclopropylethyl
({6-[5- (nethylsulfonyl)indolin-1-yl]pyrim din-4-
9h$@x9§bh9@©ld|¥é3lubar oxyBammol¢x&apblity icoigpeurdtle

redibint GRS SEEER g I T

% 59&% Epgnb®ﬁVdﬁﬁxﬂﬁylfo???pyﬁlﬁ@duﬁﬂ4 gy J5= 9 Hz)
'éggﬁhYPﬁ“'59”y5)79d?hhned&159 My 9,313 |)7pﬁ%dwq%p

erence Exanple 29 and, instead of butano

EY§?OPWOBYL¢tB@n@BH(9Q )L 50983 ﬁﬁ0|k t05o@ua3qgﬂv% J =
tit compound as whi t e foanl( .1 ng, vyiel

Akh NVR. 6600. Bhiz (1€PGh8) @ .ppm(28, 58 (¥H= &, 5¥)5 B.H0)-3.83
. 851 (1H d, J =1 Hz), 7.79 (1H dd, J = 3'Hy
KBM, m7,72.04H3.d0 J4H,2mbz) 3.55983@1Hs)d, 21 04-1 M%) ,(2H
5.37-5.31 (1H, m), 4.09 (2H t, J = 9 Hz), 3.88-3.82
£H 1np0-3. 38 1@8, ®), 20 b&H,(3H), 3. 04=( SHHZS ),

98 (2H 1.79-1.71 (2H -m , 1.32 (3H, d,
ﬁS @IFET/Zi 5%30 [Y4+(HH - n), 0.54- .0.39 (3H, n),

?Eﬁé&i 22 (1H, m; MS (Cl) mz: 487 [M+ H + [0194]
le 16) 2-furyl methyl . 4-({6-[5- |

(Example 19) 3-furylmethyl 4-({6-[5-
(méthylsulfonyl)indolin—l—yl]pyrimidin—4—
ylloxy)piperidine-l-carboxylate (exemplary compound No:
26) |

The same reaction és in the method described in

, EXample 9 was performed.using the 1-(6-{[1l-(1lH-imidazol-
l—ylcarboﬁyl)piperidin—4—yl]oxy}pyrimidin—4—yl)—5—
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of 2-butanocl, 3-
furylmethanol (81 puL, 0.93 mmol) to obtain the title

~compound as white foam (11.6 mg, yield: 7%).

'H~NMR (400 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
8.50 (1H, d, d =1 Hz), 7.79 (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1H, bfs), 7.48 (1H, brs), 7.41-7.40 (1H, m), 6.45
(1H, brs), 5.98 (1H, s), 5.36-5.31 (1lH, m), 5.02 (2H, s),
4.06 (2H, t, J =9 Hz), 3.86~3.78 (2H, m), 3.40-3.29 (4H,

m), 3.04 (3H, s), 2.05-1.97 (2H, m), 1.79-1.71 (2H, m);



(et hyl sul fonyl )i ndolin-1-yl]pyrimdin-4-

yl } oxy) pi peri di ne-1| -car boxyl ate (exenplary conpound
No: 25) The same reaction as in the nethod descri bed
in Exanple 9 was perfornediysing the
1-(6-{[1-(1H i m dazol -

1-yl carbonyl) pi peridin-4-yl]oxy}pyrimdin-4-yl)-5-

et hyl sul fonyl )i ndol i ne (150 ng, 0.311 mmol) produced
&% (E%?ér%ﬁﬁe'ﬁégngMe *281and, instead of 2-butanol, 2-
L@ -% thanol (81 L, 0.93 nnDI) to obtain the title

%% nd as white foan1(18 0 ng, yield: 29%. 1H<NNR

(R iE 2 OPTATE1 B BRI e phy i i (R {o7 ¥ 17 th 8. 50
?mggh§15hl?6§%l §n631§n3§ gggp glmlél%Z4L1H d, _—
NN (ZH 's), 4.06 (2H, t, J

yl?ok?)plpgrﬁﬁlﬁezf égﬂbo§?1a3e4Qe§e&@lééw d@mpo&n@4No:
(3H, s), 2.05- 1.86 (2H , 1.80-1.70 (2H, m ;

2C) nlz: 499 [M+ H +. [0195] (Exanple 17) :

di cycl opropyl net hyl 4-({6-[5-

( met Hthes us dromyt g a eidodn nad - yh]p9e|M$ﬂhﬂd4deS¢@9bed in
yI}oxg)plperldlne | - car boxyl ate (exenpl ary conpound
Rpamp29) 9 W¢ﬁep§aﬁ@rm@§cpﬁéﬁga§hﬁn1rHé “rétihdd H-imidazol-

Sy Ecnppon il prpassern- 4251 185 BV IR TG WS -

(rEe RS SR FehYI Fhasiine (180 pér 11wy ssiced im
B s e oeroRy FREr hane: f‘%a%% 55 o °fbtu§tat?t§>§ Fin the
cyclopentylmethanol (101 pL, 0.933 mmol) to obtain the
title compound as white powder (36.8 mg, yield: 24%).
TH-NMR (SOO-MHZ, CDCl;) & 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), 5.36-5.31 (1H, m),
4.07 (2H, t, J = 9 Hz), 3.98 (2H, 4, J = 7 Hz), 3.86-3.81
(2H, m), 3.38-3.29 (4H, m), 3.04 (3H, s), 2.22 (1H,
quintet, J = 7 Hz), 2.05-1.98 (2H, m), 1.79-1.64 (8H, m),
1.32-1.25 (28, m);
MS (CI) m/z: 501 (M + H]'.
[0199]
(Example 21) 2—fluoro—1—(fluoromethyl)éthyl 4-({6-15-
(methylsulfonyl)indolin-1-yl]lpyrimidin-4-
vlloxy)piperidine-l-carboxylate (exemplary compound No:

55)



tit I conpound as white powder (45.7 ng, yield: 290).
1H NWVR (400 MHz, CDC13) S ppm 8.58 (1H, d, J = 9 Hz)
, 51 (1H, d, J =1 Hz), 7.79 (1H, dd, J = 9 Hz, 2.
) 7.72 (1H, brs), 5.99 {14l —s), 5.37-5.32 (1H, m,
.07 (2H, t, J =9 Hz), 3.91-3.83. (3H, nm, 3.38-3.29
4H, m, 3.04 (3H s), 2. 05 1.99 (2H n) 1. 80 1.71
H
3

/'\/\_b

5), 1.11-1.04 . (2H,_m, 0.58-
esﬁa(‘?—lrerﬂCt AR e ‘Bﬁ@“?%qeﬁ—ﬁ@lbe‘[l 0496

| R S ST e b4y (EBph e o4l 1- (1E-imidazol-
Wlog%’)ztso‘*@ﬁf JELpE: Tachi boyY| L) bGKeRRLARY éggﬂgf:’??ged
i £ HExed Pl fbﬁ&ﬁ@§n@§11§é”?ﬁ5@shag bh811 mmol) produced in

1- (6 {[1-(1H71 m dazol -

Pleﬁéﬁé{&é)@iér@[{)]?é?wgl and; ylhex¥haybkEmpdbat4nyh) - 95 3-
(et hyl sul fonyl )i ndoline (150 ng, 0.311 nmol) produced

dlnfllﬁeﬁ@m@naaapl €72%.8nd0 . HBskRad) 0t o2oBUb@anOt he

-~ DL-1 - 110 phenylethanol (113 L, 0.933 mml) to

wibtleg reonecynd | @ ebipeupdwdsrwhitbe8pouderyi€d8: 5438, -

yield: 370). 1HNWR (500 MHz, CDC13) 8 ppm 8.. 58

(1H 'HNMB +4QOHMfz, C®CEa{ 18, pEM; #.38 (1H, dd, JJ 99H ),
2 Hz), 773(1H brs) 7.37-7.36 (5H, 5,

9(-1554 7 5384 (TH 1.89 (g5, §d36Y5=39 HiH, 2nﬁz

?'4%? ﬁf‘ﬂ 3‘%05 (§r? glz r 0381?§g§(E%H5n$,g‘i:§§fliilﬂz m)
521:%] My 10 €6 §3H 28, ud, =s6ub) o WB-4Ckh Mg 523 Moy
t, J = 9 Hz), 3.86-3.80 (2H, m), 3.45-3.39 (2H, m),
3.32 (2H, t, 3 = 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-1-
vllpyrimidin-4-yl}loxy)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)indolin-1-yllpyrimidin-4-
ylloxy)piperidine-l-carboxylate (154 mg, O.315Immol)
produced in Example 30 and, instead.of isopropyl

chloroformate and triethylamine, isobutyl chloroformate

(130 pL, 1.00 mmol) and diisopropylethylamine (560 uL,



(Exanmpl e.19) 3-furyl nethyl 4-({6-[5-
(et hyl sul fonyl)indolin-1-yl]pyrimdin-4-
yl }oxy) pi peri di ne-|-carboxyl ate (exenplary conpound
No: 26) The sane reaction gg3in the nethod descrlbed
in Exanple 9 was performed using the
1 (6 {[1-(1H i m dazol -

eridin-4-y

| car bonyl) pi I%ox pyrimdin-4-yl)-
‘{HVP%) foﬁg’ﬁg’)?%b??%ié'(*i ?%316 *3'*1‘? ’ﬁﬁBIl? EPB‘BGB@S as
i n erence Exa inste - but anol, 3-
Y m%h%? %%%5? 65852 ) Y6580 BaTche it e
co e 1H—NNR
(43399\'/&?’ S“Jrﬁd(]é}sg r{%ﬁ yg E? dég)H? =8 56‘2
1468 iyl F 1JHZ) dzyP §1s ddy, Jag,9qtez, BZHE'Z z),
7 72 1H brs), 7.48 (1H "brs), 7.41°7.40 (1H lﬁ
({&H dbrs)= 5 98, (1BL 98) ,(18, 36,553 (1Hz)M 5.5602 .32
(2H s) 4.06 (2H, t, 9 FE) 3.86-3.78 (2H,|n,
B1H0-18) 294 (4, 2H),t3.04—(3HHz$) 32885 2H97d( 28, =Nk, Hz)
1.79-1.71 (2H, m; - 111 - M5 (FAB) nmz: 499 [M+ H] +.
3 03%8} .82 ExaHpl ) 20y cyetopaat yhhpt yl, 3-(1P6<p8, q, T =7
(met hyl sul fonyl).indolin-.1-yl]pyrimdin-4-
@*}ox )B?pér?é heH1- Bar béxybatléH¢ exerpl aly=cdnpéundl-79-
% The sa ction as in the nethod descrlbed
1n72E& %pl@ )9 wa 8pé§ﬁorﬁed Jusi dghehe O (6H, d,
% (6-{[1-(1Hi m dazol -
1carbony|)p|per|d|n 4-yl ]l oxy}pyrimdin-4-yl)-5-

e R 8L il 28 ana, [stead of 2-butanols -
[0201]

(Example 23) cyclobutyl 4-({6-[5~(ethylsulfonyl)indolin-
l—yl]pyrimidin—4—yl}oxy)ﬁiperidine—l—carboxylate
(exemplary compound Nco: 310)

Cyclobutanol (90 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—l—ylcafbonyl)piperidin—4—yl]oxy}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 edded, followed by extfaction with ethyl acetate
three times. The obtained organic layer was washed with
water and'saturated saline and dried over anhydrous

magnesium sulfate, and the solvent was distilled off

under reduced pressure. The obtained residue was



cycl opentyl met hanol (101 L, 0.933 mmol) to obtain the
title conpound as white powder (36.8 ng, yield: 240).
1H NMR (500 MHz, CDC13) S ppm 8.58 (1H, -d, J = 9 Hz)
, 8.50 (1H, d, J =1 Hz); ¥148-(1H, dd, J =9 Hz, 2
Fh) 7 72 (1H, d, J = 2 Hz), 5.98 (1H, s), 5.36-5.31
4.07 (2H t, J =9 Hz), 3.98 (2H, d, J =7

é@ﬁﬁeﬁ%w ety 325l D 5,04, 1
%{gt%/l wﬁ%c{eﬁtg%ﬁ%&%mz?/e&gT 19? e%@yi aéeg’é%e _.
Ao |0 gcdd TLupronm vl et UL dalkBaldrcn assopropy:

é%ﬁ@%Yt&Fﬁﬁ%Hiﬁ'{Eé'tf@l@oéahﬁéﬁnée§§”PB§E¥ 58&889”@34 6

he sane reaction as In the neth
I@tga,scyi@p@l |312£)xarrpl e. 9 was perforned using the
| -(6-{[1-(1H i m dazol -
1- yFganiany 4bppiper, i dibei4; yb] oxs} pyr68i din; 4dyl y-5-9 Hz),
(met hyl sul fonyl )i ndoline (150 ng, 0.311 mmol) produced
8 o1 Refler eticel Exahpiiz) 297 and, (Lhst@édd of =29bHtandl Hz),

1, 3- difluoropropan-2-ol (72 L, 0.93 nmml) to obtain

T {14 oohpodiab, thi ¢ fbides (8570 g yreh g6 0
430) . 1H NVR (400 Mz, ppm_ 8. 58

oLy % %%“{1% §lHg &, 1 fl|z97 72Be FiHJ ad9 52£r93 85-

g8 o A, e B RSB S
st A, o {8 0 B e
B: 94 (3t ). 02%=06-2,00 (2H m,

MS (ESI) m/z: 487 [M + H] .

[0202j

(Example 24) sec-butyl 4-({6-[5-(ethylsulfonyl)indolin-1-
yllpyrimidin-4-ylloxy)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-{[1l-(lH-imidazol-l-ylcarbonyl)piperidin-4-
ylloxylpyrimidin-4-yl)indoline (179 mg, 0.371 mmol)
produced in. Reference Example Bi 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, CDCls;) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1H, 4, .J = 1 Hz), 7.75 (1H, dd, J = 9 Hz, 2 Hz),

7.68 (l1H, 4, J = 2 Hz), 5.98 (1H, 4, J = 1 Hz), 5.37-5.31



1.83-1.76 (2H m; M5 (CQ) mz: 497 [M+ H +. [0200]
. (Exanpl e 22) isobutyl

~4-({6-[5-(ethyl sul fonyl)indolin-I-

yl ] pyri m din-4- yI}oxy)plperi?gne I-carboxylate
‘(exenplary compound No: 307) The sane reaction as in
the nmethod described in Exanple 2 was perforned using
tert-butyl 4-({6-[5-

( efnyPsul fofy |§iﬁdoﬁﬁﬁt1-9|rp§rﬁﬁidiﬁ A7 (2H, J =9

n rboxylate (154 , 0.315

%Fi ﬁ) 5p§ Egl ﬂe @ 'a d¥7 ?éad45¢gF§opﬁo&ﬂ ZQ 9 J
chho or n t hyl am n |s ut vl
Chkollﬁgﬁbrﬁng@? 2 ?% Eﬁ P(\g ml “? 393 H, my, 1.66-1.52

sopk opyl egh m.pe (560 1
?ggpegglsgfgg ¥g§0b?élg thg Hzgle&cgépgund as graflsz>’
whbbe (pgwder §94.2 gy, ;yield: 6lo). . 1H NWMR (500 Mz,
CDC13) 6 ppm 8.57 (1H d, J =9 Hz) 8.51 (1H, d, J
MS1(EBY) i/Z5 €8Bl, [Md+ #1% 8 Hz, 2

Hz), 7.68 (1H, d,
J = 2+t),5.98(1H d, J =1 Hz), 5.36-5.32 (1H m),
400U3(2H, t, J = 9 Hz), 3.88 (2H, d, J = 6 Hz),

3.88-3.82 (2H, m, 3.39-3.30 (4H m, 3.10 (2H, q, J =
TExppple2205- 1699 PaHy1ny - 1695561H sept, J = 7 Hz),
1.79- 1.72Pé g& 1.28 (3H, . t, J =7 Hz), 0.95 (6H,
disgbutylspgfony lpésﬂ}nnﬂzyl&egrEMlﬁlﬂrA— [ 0201]
23 I
§§??ggkgi§@%ﬁ§¥§s? oﬁ%F?PﬁM&P (exemplary compound No:
]pyr|n1d|n 4- yI}oxy)plperldlne | - carboxyl ate

%exénplary compound No: 310)

Palladium acetate (11.3 mg, 0.0503 mmol) was added
to a 1,4-dioxane (7.5 mlL) solution of 2-
dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl
(37.2 mg, 0.0945 mmol), and the mixture was stirred at
room temperature 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)oxylpiperidine-1-
carboxylate (143 mg, 0.456 mmol) produced in Reference
- Example 41, the 5—isobutanesulfoﬂylindoliné hydrochloride
(123_mg, 0.446 mmol) produced in Reference Example 11,
and 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



Cycl obutanol (90 L, .1.15 mmol) -and potassiumtert-

but oxi de (50 ng, O. 446 mol ) were added to a THE (2.5
~nmL) suspension of the 5-(ethylsulfonyl)-1-(6-{[1-(1H -
i m dazol - 1-yl carbonyl ) pi per i dign-_4-yl ] oxy}pyrim di n-4-
yl)indoline (109 ng, 0.226 mmol) produced in Reference
Exanpl e .31, and the m xture was stirred at room

tenperature for 1 hour. To the reaction_solution,
it et L LG@sO R deRdeT of PAMEB bR L8R EFESE | ORRRi PRE2ERGH

acet three tiLne The, obt ai ne ani ¢ | ayer was
s wren pv\fafs%einaysaf PeRBeL élnlan&lflﬁm@aow&phy

dr ous $ium nd.the .
£ LY h¥Eng TRERGS HOLPULLELE. Breésé’d?é “B5niisagetate]
L1681 OHEn VRS ELT Krd ' :
S T R T ﬁﬁrﬂgﬁé%?h#éqé%%e GO
btetateLhyl agevated. opdhenobhal Red16r uda %ﬁ%@ugfs Was te
washed with' di 1 sopropyl ether to obtain Fhe title
cowperndlasewigt eypenders634.6 ng, yield: 32% 1H NWR
(400 MHz, CDC13) 8 ppm 8.58 (1H, d, J= 9 Hz), 8.51
(1H'HNMR X ADOHMHZ,7.CEE1GIHS Bgm:J 8559 HaH,2dhiz)), = 9 Hz),
7.68 (1H, d, J =2 Hz), 5.98 (1H, d, J =1 Hz),
% 36 5180 df 14, n’i H4)98747§1 (LB, A, 40P H2H, 2t HZJ,
{ 3. 85- ng 3 38-3.29 (4H, lﬁ
Hg & 7JHZ) Hz 395 81 ({8, dm Jz 12Hg) 85(43ﬁ 5.28
1-
an%l)mﬁr 2‘ 3%7 ?F/H CH o= %oé‘%g]r (3E>?§rrp°’| 3§22)22)H N7, 3.33-
I 4-({ hylsulfon ndol
?%y %ﬁfdl 49y }oig?p érldln 8ar56%§I§t&7 (1H, m)
é%?”ﬁ'.@‘?y 2B0"ROYNY P9 13@8) | 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-1-yl]pyrimidin-4-
ylloxy)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)oxy]lpiperidine-1-
carboxylate (291 mg, 0.888 mmol) produced in Reference
Example 40 and 5-methanesulfonylindoline (162 mg, 0.821

mmol) to obtain the title compound as white powder (365

mg, yield: 91%).



The sane reaction as in the nmethod described in
Exanpl e 23 was perforned using the

5- (et hyl sul fonyl) - 1-
(6-{[1-(1Hi m dazol - 1-yl carheryLl) pi peri di n- 4-

yl Joxy}pyrimdin-4-yl)indoline (179 ng, 0.371 mmol)
produced in Reference Exanple 31 and, instead of
’cycrqbutanol,;2-bUtanoI,(17O L, 1.85 mvl) to obtain

t he - HNMR ddiPo e  a$ Dlist e Of b (8543 fgH, yiseld7.-71-

"30% . 1HN 0 CDC13) 6 _ppm 8.58 (1H_d, J =
B4 (28, ks oo Wb, TP TR 78 et e e w0
2 ,. (-68 (1H, .d, = ), ~5.98 (14, ,d, =
[230%680 5 31018 ey 33277 (2R “Baxe 0- #9555 75 Tax,

245,07 62H . t, -J_9 , 3.8%-3,82 (2H, ,

@?é7§3?gs(%ﬁH,th)f 3.?oh%éﬂ,%q§%J%3g’H%§{ 3"85. (3 )

2k — 1.308-1Y3 (2K4-1) 76l.(66- 1,52 §2 m 1..28
$arp-Pog il b (20e-Tnel (SRylndg L2¥e Mhug <ty
Ms JESIY hizy: Meo(ESI ) mfiz; 489 [M+ H +. [0203]

(Exanple 25) tert-.butyl 4-({6-[5-

(080but yl sul fonyl)indolin-1-yl]pyrimdin-4-

yl } oxy) pi peri di ne- 1- car boxyl ate (exenpl ary conpound
Noxamp8¢) 2Pal Ladbuhvacétdti€-((bt.(®rowpy 1610503 yimsindoids -1~
added to a 1,4-dioxane (7.5 nL) solution of 2-
gt EHEr sRedYNpAo¥phPib) PLreNiNidemer PR asikye pifiep Hempmplary
$37.2 , 0:0345 mmol ), and the m xture was stirred at

OBRPYBHpEPat dF8) for 10 minutes. The sol uti on was

?g?f_ Qé;#gmé’éégégfgﬁeaé7ig Phl 3YpRsAsLon 9tinthe;

E£8rnS Rk 0B 035 ML RYLRYE LML DA orl) kD! RS LG8+ 4 -
yloxy)pyrimidin-4-yl]-5-(propylsulfonyl)indoline
hydrochloride (199 mg, 0.453 mmol) produced in Reference
Example 32 and, instead of butyl chloroforméte, isobutyl
chloroformate to obtain the title compound as white foam
(193 mg, yield: 85%).
'H-NMR (400 MHz, CDCls) & ppm: 8.57 (1H, d, J = 9 Hz),
8.51 (1H, s), 7.75 (1H, dd, J = 9 Hz, 2 Hz), 7.68 (1lH, s),
5.98 (1H, s), 5.37-5.31 (1H, m), 4.06 (2H, t, J = 9 Hz),
3.88 (2H, d, J = 7 Hz), 3.8é—3.81 (2H, m), 3.39-3.29 (4H,
m), 3.07-3.03 (2H, m), 2.05-1.90 (3H, m), 1.80-1.69 (4H,
m), 0.99 (3H, t, J =7 Hz), 0.95 (6H, d, J = 7 Hz);
MS (ESI) m/z: 503 [M + H]".
- [0206]
(Example 28) isopropyl 4-({5-methyl-6-[5-

(methylsulfonyl)indolin-1-yl]pyrimidin-4-



car boxyl ate (143 ng, 0.456 mmol) produced in Reference
Exanpl e 41, the 5-isobutanesul fonylindoline
hydrochl oride (123 ng, 0.446 mmol) produced in
Ref erence Exanple 11, - and pegassi um carbonate (1.12
g, 8.10.mMmmol), and the mxture was stirred at 100C
for 1 hour and at 120C for .1 hour. The reaction
solution was filtered through Celite (trade nane) .
YrhECEY ) RIRR Bl R ks RREPAKY A2 E694 SRGTP &RYoFPEPRERE, No:
and saturated saline and dried over anhydrous
%@@he5|un1sulfate and the solvent was 116 distilled
of f %%er armeed'“liceeadctplr r?szyg einTP}? orgé%ggdde%g§ldug V\QS
purlfled i ca gel colum chronatograp ?f
e ( e agetake]
%ﬁ? ?n%hgégﬁﬁg%?éggégeﬁg Ryaﬁgsogkéﬁh§n¥kéxgne§gthyI
Iﬁ@@ﬁﬁiee—'i Mé%yi@u@?&ﬁymfﬁhéolhhl-ﬁ 9@@9@&&%@% 4-
whi t'e mwﬂer(lz 6-ngy, yield: . 1HN 00 MHz,
DAY ) i et dBn&7 1€ dhrbdxylate9 ( EMB mg,8051261Hmod) J
=1Hz), 7.75 (1H, dd, J =9 Hz, 2 Hz), 7.68 (1H, d,
Pred@céir) in SE98mplél, 26, addr inbikpadbo35+5i28hy(aking ,
4.06 (2H, t, J =9 Hz), 3.82-3.77 (2H, m, 3.33- 3.25
@ﬂkﬁopﬁ@pﬁl@ﬂhYRamide J3806uHz) 2, 12 mﬁoz)lio(thauh the
03-1.97 (2H, m, 1.77-1.69 (2H
Hl@%e %%‘PPO‘éIndJaS whige: TREm( rééW szz ysﬁd[wﬁﬁ H]+
[ 0204 & |l e 26) tert-but 4- ({5- nethX - -g
( met hyAi SR dﬁ‘)QIO) | iGRGLsy | %p??ﬁ“m 8 A3441H, s}, 7.71-

KbéQ %%glpefld%ngo grngylate8(§x§np%a2¥ %og%oqqg

4.95 (1H, sept, J = 6 Hz), 4.19 (2H, t, J = 8 Hz), 3.81-
3.76 (2H, m), 3.46-3.40 (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
(2ZH, 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-yl]pyrimidin-4-
yl}oxy)piperidine—l—carboxylafe (exemplary compound No:
486)

The same reaction as in the method described in
Example 23 was performed using the 1-(6-{[1-(1lH-imidazol-
léylcarbonyl)piperidin—4—yl]oxy}pyrimidin—4—yl)— -
(isobutylsulfonyl)indoline (260 mg, 0.509 mmol) produced

in Reference Example 37 and, instead of cyclobutanol,



The sane reaction as in the nmethod' described in
Exanpl e 25 was perfornmed using the tert-butyl 4-[(6-
chl oro-5- et hyl pyri m di n-4-yl ) oxy] pi peri di ne-| -
car boxyl-ate (291 ng,.  0.888. ?ﬁgll produced in Reference
Exanpl e~ 40 .and 5- met hanesul Tonyl i ndol-i ne (162 ng,
0.821 mmol) to obtain the title conpound as white
owder (365 ng, yield: 910). - 117 1H NVR (4b0 Mz, '
1%7t€;§bW©r%en apeH, (88> gL 72-57%. EmO@?FWOn?btélMOthe
(1 , 8 5,40-5.34 (1H
4itle w)lpogne}sa% QlFQI—POWGrs y”%% yzﬁld ni79 392

2Hd 5 H,

( HINyé féo Eﬁgrlcg%gf (é E@t ﬁj59 Eé (§H sT; SVBZ)
89 020 I 27

|é )'f% ?{67%2%(6 byPsEl?oﬁi 5522 |§ZI- h.69 (1w, s),

y'é@¥¥1ﬁ1dép,45th°5YE@'Q@H'dhﬁﬁe S@@LQOXV|QEQ m),. 4.07

(exenpl ary conpound No: ane reaction as’in
tbe, nej hod=desgte) bed. 8- 3Exanpha 6myvas 3pestar ged (gsi ng) ,
the 1-[6-(piperidin-4-
Y1 dxy) Py i o dTn=49yHE) 5- LpOapYREYI Honyl ¥i fiddki)pe2.26-2.16
hydrochl ori de (199 ng, 0.453 mmol) produced. in
Reflerehece2. EkafpPeé 32Hand) ,i AsBéad.df’ Haty| m), 1.05 (6H,
chl oroformate, isobutyl chloroformate to obtain the
@ttpe c@nﬁébnd as white foam (193 ny, yield: 85%.
Z VHz, CDC 3) 8,.ppm 8. 57 (1H, d, J 9 Hz)

MS SEEE (B2 sPA37 M5 H BN dd, J = 9 Hz, 2 Hz), 7.68
E&E 8i) 5.98 (1H, s), 5.37-5.31 (1H, n), 4.06 (2H

9 9 Hz), 3.88 (2H, d, J =7 Hz), 3.88-3.81 (2H,

Mhxafp3? 3099tb2bhbutyl 4- ((6-[5- (ethylsulfonyl)indolin-
l-yl]lpyrimidin-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-
y1l)-5-(ethylsulfonyl)indoline (114 mg, 0.551 mmol)
produced in Reference Exampie 20 to obtain the title
compéund as white powder (79.0 mg, yield: 35%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.55 (1H, d, J = 9
Hz), 8.54 (1H, s), 7.69 (1H, 4, J = 9 Hz), 7.68 (1lH, 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), 3.71 (2H, dt, J = 14 Hz, 5 Hz),
3.28 (2H, t, J = 9 Hz), 3.21 (2H, q, J =7 Hz), 1.99-1.95
(2H, m), 1.60-1.53 (éH,'m), 1.41 (9H, s), 1.10 (3H, t, J
=7 Hz);

MS (ESI) m/z: 489 [M + H]'.



m, 3.07-3.03 (2H, m, 2.05-1.90 (3H, m, 1.80-1.69

(4H, m, 0.99 (3H t, J =7 Hz), 0.95 (6H, d, J =7

Hz) ; M5 (ESI) mlz: 503 [M+ H +. [0206] (Example 28)

i sopropyl 4-({5<nethyl-6115T 0 - :

(met hyl sul fonyl)indolin-I-Vy %pyrinidin-4 - 118 -

yl }oxy) pi peri di ne-1-carboxyl ate (exenplary conpound

No: - 200) The sanme .reaction. as in the nethod

)i bed in Exanple 2 was perforned using the

tert-butyl 4-({5- , ,

FetamR L35 (hepsARt 1nll §7 [ oo FRYisyipgy i mipdalan-1-
| } oxy) pi peridi ne-1-carboxyl ate (208 0,426 mmo

bt i el DB THar - THee 6Aa BFEvFT AL Fe) AREREDLaxY

diiso r@gylgtgyépnine (380 L, 2.13 nml) to obtain the '

%??R%]%onﬁ%Und as white foam (177 ng, yield: 880).

1H NMR (4000 Mize 5 GLCGI3)2 8 SIPMnS métdhdd Hie $dritded lin

7.67 (2H m, 6.70 (1H, d, J =8 Hz), 5.42-5.36 (1H

FlampYe 9 kd&, psEPbrmdd Tubihg) thé. 89 (£2hy1buldormy8)-1-16-
Hz), 3.81- 3. 76 (2H, m), 3.46-3.40 (2H, n), 3.22 (2H,

tpife Fid@iMiz)+y18x PR BHni&In-2-061 2nBO1 (R, (BF. 02mB5
(3H, s), 1.85-1.77 (2H, m , 1.27 (6H, d, J = 6 Hz) ;
WBL{FARB)o I zprddBcéM in HReferp0R267ExfERAAPBE 28}, instead
2,2,2-trifluoroethyl 4-({6-[5-
¢f sopur | sl epafrynabel i hsePYPPEYr Fhiarafgarmate (20.0 mg,
&Lioxy)pigeridine-lTCarboxglate (exenpl ary conpound

LG gppoThetgaft feACEPBNT 45 FNCPRROHBENGE HBSER HLG™

%85.0 mg, yield: 96%).
'H-NMR (400 MHz, DMSO-d¢) & ppm: 8.56 (1H, d, J = 9
Hz), 8.54 (1H, s), 7.69 (1H, d, J = 9 Hz), 7.68 (1lH, s),
6.23 (1H, s), 5.31-5.25 (1H, m), 4.78 (1lH, 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 (Z2H,
m), 1.20 (6H, d, J = 6 Hz), 1.10 (3H, t, J = 7 Hz);
MS (FAB) m/z: 475 [M + H]®.
[0210] .
(Example 32) tert-butyl 4—({6—[5—
(isopropylsulfonyl)indolin-1-yl]pyrimidin-4-
ylloxy)piperidine~l-carboxylate (exemplary compound.No;
414)
The same reaction as in the method described in
. Example 1 was performed using the 1-(6-chloropyrimidin-4-

yl)—5—(isopropylsulfonyi)indoline (60.0 mg, 0.178 mmol)



Exanpl e 23 was performed using the
1-(6-{[1-(1H i m dazol - S
1-yl carbonyl) pi peri di n- 4- yI]oxy}pyr|n1d|n 4-yl)-5-
(i sobutyl sul fonyl)indoline g%@ _mg, 0.509 nmol)
produced in Reference Exanple 37 and, instead of
cyclobutanol, -119 2,2,2-trifluoroethanol (185 L,

2.54 nmmmol) to obtain the title conpound as white

I@Jéwa@@e@ QQ?Rﬁﬁer?F€ﬁdEX§l99)1€ 2EHERVRPEZGO WHE tEDAE3)

1H Hz) 8.51 1H, 7.75
%aﬁgoaa 95—&91’9& péwﬁff ?469 ng vdpld: 5932? )(1H, s)

° 4035 gl Yo Yt s GobaPhaniah e o o
%%}1 by SToTol 2%t (oB W%t =0 B G0 o
665k Q sr,75H§b . b’@((E§|)mr)124@4a3[2M+tFﬂtr— 9 Hz)

[0208] (Exan‘p e 30) tert-butyl
3 0663[ 59(ebhyl syl fenyh)endal iBH, m), 3.19-3.14 (2H, m),
1-yl ] pyri mdin-4-yl }oxy) piperidine-I|-carboxylate
(egenpl aby (2Bppound1N60-3093 Tizel,sang reddti@MH,a%s)i,n1.15
the method described in Exanple 1 was perforned using
thE, 1d¢ 6Jchl ér Bpyri m di n- 4-

I)-S-%ethylsulfonyl)lndollne (.114 ng, 0.551 mmol)
%ﬁo&ﬁé d MizZRePBBenMe*EXAnpl e 20 to obtain the title

ound as white. powder. (79 0 ng, vyield: 350) 1H NMR
é@gglﬂmz DVMBO-d6) S ppm 8.'55 (1H, d, J = 9 Hz),

gEﬁém%]fﬁ 3§§ l§°§§°&%’§|4 ((jllil6 n[)59 Z'Z?)g (72E|8 g,lHJ i)é
elgpeteByfithody Il g = 14 1
y@»ox§ %gpérgélne l-carboxylate (exemplary compound No:
412)

The same reaction as in the method described in
'Example 28 was performed using the tert—butyl 4-({6-[5-
(isopropylsulfonyl)indolin-1-yl]lpyrimidin-4-
ylloxy)piperidine-l-carboxylate (80.0 mg, 0.159 mmol)
produced in Example 32 to obtain the title compound as
white foam (64.0 mg,jyield: 82%) .

'H-NMR (400 MHz, DMSO-d¢) & ppm: 8.56 (1H, d, J = 9
Hz), 8.55 (1H, s), 7.66 (1H, d, J = 9 Hz),v 7.65 (1H, s),
6.24 (1H, s), 5.31-5.25 (1H, m), 4.78 (1H, sept, J = 6
Hz), 4.10 (2H, t, J = 9 Hz), 3.78-3.72 (2H, m), 3.38-3.19
(5H, m), 2.01-1.96 (2H, m), 1.63-1.54 (2H, m), 1.20 (6H,
d, J = 6 Hz), 1.16 (6H, d, J = 7 Hz);

MS (FAB) m/z: 488 [M + H]'.



1.60-1.53 (2H, n), 1.41 (9H s), 1.10 (3H t,

(2H m,

J 7 Hz); M5 (ESI) mz: 489 [M+ H+. - 120..- [0209]
(Exanpl e 31) i.sopropyl

4- ({6-[5- (ethylsulfonyl)indggbnll-

yl ] pyri m din-4-yl }oxy) pi peridi ne-1-carboxyl ate
(exenplary conmpound No: 305) The sane reaction as in

the nethod described in Exanple 6 was performed using
{®&15] (et hyl sul fonyl)-1-[6-

&Ei Sy m‘%aﬁﬁ%ﬁ%mﬁegﬁééer%e]f'éﬁg?f{sl §e385§n8 o

AEL8 50 PEoRYE Lo °r°f S TSR SRn2aY sin the
6 969

%’H R DIBRH s R L b ROTR k0T el 2l ® ity

Xy 8.54 (1H s), 7.69 (1H, d, J = 9 Hz), 7.68 (1H,
6.23 (1H, s), 5.31-5.25 (1H, n), 4.78 (1H, sept,

= 6rhdZ9ameét. B d2tbntas JiF OhélzhetBod4abdbriftd dn=
14 Hz, 6 Hz), 3.30-3.18 (6H, n), 2.01-1.94 (2H,

Bx8@ple58 (2K, pepForhed0utbby dhel 1= (& -l orbpl@ieikdin-4-
t, J =7 Hz) ; M5 (FAB) mz: 475 [M+ H . [0210]
YEXaﬁpféu32¢ berlmmebbyybudfpohi) 3ndoline (286 mg, 0.873
(|sg§ropylsulfonyl)|ndolln 1-yl] pyrimdin-4-

yppPperedi he- Reéarbosyl drampérerdpl &0y dbdmdouride

No: . 414) The sane reaction as _in the nethod descri bed
thlEx‘a“ﬁ‘ﬁP@u@dw% eiter kearudilAg e yield: 33 %)

1-(6- Chloroqy%dﬂﬁﬁgil%Mso—dd d ppm: 8.58 (1H, s), 8.38
(1, 4, J = 13H), 7.62 (lH, 4, J = 8 Hz), 6.28 (1H, s),
5.30-5.25 (1H, m), 4.12 (2H, t, 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 + H]'.

[0213] _

(Example 395) isoperyl 4-({6-[6-fluoro-5-
(methylsulfonyl)indolin-1-yl]pyrimidin-4-
vl}loxy)piperidine-l-carboxylate (exemplary compound No:
131)

The same reaction as in the method deséribed in
Example 28 was performed using the tert-butyl 4-({6-[6-
fluoro-5-(methylsulfonyl)indolin-1-yl]pyrimidin-4-
yl}loxy)piperidine~l-carboxylate (86.0 mg, 0.175 mmol)

produced in Example 34 to obtain the title compound as

white powder (56.0 mg, yield: 68%).



yl)-5- (i sopropyl sul fonyl)indoline (60.0.ng, 0.178

mmol ) . 121 produced in Reference Exanple 22 to obtain

the title conpound as white powder (84.0 ng, yield:

940). 1H NWR (400 Mz, DWBCEQ?)_S-ppn1 8.56 (1H, d, J

=9 Hz), 8.54 (1H, s). 6 1H, d, J 9 Hz), 7.64

(1H s), 6.24 (1H, s), 5.30-5.24 (1H, n) 4.09 (2H,
J.= 9 Hz), 3.75-3.69 (2H, n); 3.41-3. 25 (3H,

3 19-'8- MMR(?_(IEIOOWHZJ Dword% §2Ppmn)8 iBa@lm,ss (281 37

EB 1.41_(9H ﬁﬁ g g }9,

B, @039[W 3 2141 (éxaﬁpFe73§F Psép?@p%ﬂ r S)y
4- opr yIs [)indolin-1-yl]lpyrim in- -
?xi%x?/)%? g"ﬁduﬂ ]3¢ Fbg%Va% gnﬁl % %‘5 oﬂ c

he tign_as,i th ho S |be

%i&%%1 2§§mg§Hber?br§ed éélﬁé’tﬁe g % %% %ZH % J

s é{I@ZES 3(b50psApYLSUl EOQXLM 'i‘@o'ébﬁ 1m>f' ] gvr'omldlgra 421,
yl }oxy) pi peri di ne:1-carboxyl ate ™ (
Ry oduced-i nsexappl em$2 togebtgun aheJtEt@eHQqnpound as
white foam (64.0 ng, vyield: 829@. 1H NVR (400 MHz,
MVECFAB) ©/ppnu78. 5B ¢1H]*d, J = 9 Hz), 8.55 (1H, s),
7.66 (1H, d, J =9 Hz), 7.65 (1H, s), 6.24 (1H, s),
603145. 25 (1H nm, 4.78 (1H, sept, J =6 Hz), 4.10

2H, t, J =9 Hz), 3.78-3.72 (2H, m, 3 38-3.19 (5H,

xarzpbq ?LGQGtFQFr‘bHFYll‘lﬁIg-{ﬁ 54 -((PHopi)L sul f2oyleHndolin-

1 16 (6H, d, J =7 Hz) ; M5 (FAB) m z:
hggliqulmEQ1n yl}oxy)plperldlne 1-carboxylate

'(exemplary compound No: 391)

The same reaction 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

oo

compound as white powder (84.0 mg, yield: 46%).

'H-NMR (400 MHz, DMSO-d¢) & ppm: 8.55 (1H, d, J = 9
Hz), 8.54 (1H, s), 7.69 (1H, d, J = 9 Hz), 7.68 (1lH, s),
6.23 (1H, s), 5.27 (1H, sept, J = 4 Hz), 4.09 (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), 1.41 (9H, s), 0.91 (3H, t, J = 7 Hz);
MS (ESI) m/z: 503 [M + H]".
[0215]
(Example 37) 2,2-dimethylpropyl 4-{({6-[5-

(methylsulfonyl)indolin-1-yl]pyrimidin-4-



122  [0212] (Exanple 34) -tert-butyl

4- ({6-[6=fluoro-5-

(met hyl sul fonyl )indolin-.1-yl]pyrimndin-4-
-yl }oxy) pi peri di ne-1 - car boxyhate (exenplary conpound
No:  133) The sane reaction as in the nmethod described
- in Exanple 1 was performed using the

- 1-(6-chl oropyri m di n-4-
'y1§oﬁyfPaﬁﬁélélpﬁeﬂh9ﬁ§bpﬁﬁﬁﬁﬁﬁl @@ﬁm@éagzsgom@ou@dsw@
¥FFI) produced in Reference Exanple 23 to obtain the
| e conpound as white foam (141 ny, yield: 330).

1H NVR (500 MHz, DMBO- d6 1H, 8. 38
(1H|g}é A FFACHIED § Fﬁnpgﬂé meggﬁé)de%ggébfﬁHﬁn

Brome3egl ok pearorby, bty g S oheEnggBRigennsn -1-
HE %Nfgr}dQQ nglox?}FE%l%ng%HA—§?Séay§é§F§|)4@ﬁ% mg,

4:{66- ol ) UpEBEBred in Reference Example 28 and, instead
(met hyl sul fonyl )i ndolin-1-yl]pyrimdin-4-

yf}oxyypi paibdofierhacal baxpbane yviexenplrary reafeound mg,
No: 131) The same reaction as in the nethod descri bed
Pnl7 Exanp) et28okasipether med lesicogpohad est whutyl powder
K?éopom9+(ﬁé?ﬁﬁlséﬂ%ényl)lndolln 1-yl ] pyri mi di n- 4-

yl } oxy eri di ne-1-carboxylate (86.0 ng, 0.175 nmol)
produéZ‘:“tW’IJ Rz 3PMS®uht)aidnrphe Bi Phe (8Brpelnd8ad4

it e gpoyder 9(39 0 49,y 8h9 880k 42314, 4, 7 = o 2y,
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 (3H,
s), 2.02-1.99 (2H, m), 1.63-1.57 (2H, m), 0.91 (9H, s):;

MS (ESI) m/z: 489 [M + H]".

[0216]

(Example 38) phenyl 4-({6-[5-(methylsulfonyl)indolin-1-
"yllpyrimidin-4-yl}oxy)piperidine-~1-carboxylate (exemplary
compound No: 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—yl]indoline (49.0 mg,
0.162 mmol) produced in Reference Example 28 and, instead
of butyl chloroformate, phenyl chloroformate (28 mg, 0.18
mmol) to 6btain the title compound as white powder (23.0

mg, yield: 36%).



1H NMR (500 MHz, DMSO-d6) S ppm 8.58 (1H, s), . 8.37
(1H, d, :13|—|)_762(1H d, J = 7 H), 628(1H,
.s) , b5.31-5.26 (.1H,-n), 4.78 (1H, sept, J = 6 Hz),
4.12 (2H, t, J =9 Hz), 3.445(2H dt, J = 14 Hz, 5
Hz), 3.28 (2H, - t, J 9 Hz), 3.25 (3H, s), 3.21-3.13

(2H, n) 2 oo 1 94 (2H ~m), 1.61-1.50 (2H, m, 1.41
(6H, d, ; FAB rri z: 479 [M+ HL+.
[0214ﬁ1N%&mﬁ§Q9:M§2' & ppm: 8 56 (1H, s), 8.55

| d |
é) [5 (9r§p¥ﬁ§;| ?8%) rﬁiﬁge?lséll’ng "3cdlBox{rate= 2 Hz)
tﬁégﬁEkﬁgﬁtZZQE?PEd T TerRiE T2 iad art S Tudi nd2H'

he 71=( or gpyri Nhdi N
Elf)J (grgggfsgl ?Znyl )gl ndgl i r?e3(81223r?g (161 545" 4°I1)1 (2H,

proguced hn)Rekepengenbxamghe 3lgho thab&séhGBth|QIH
conpound as white povvder (84.0 ng, yiel H N
6460, MBz 37BBEORdGBHE ppm 38155 (BEH, sd, 2.09 2Hz)brs
8.54 (1H, s), 7.69 (1H d, J = 9 Hz), 7.68 (1H, s),
6.23 (2H, b¥s)5.27 (1H, sept, J =4 Hz), 4.09 (2H t,

J 9 Hz), 3.72 (2H, dt, J = 14 Hz, 5 Hz), 3.28 (2H t,
¥S= (BSIpp/z3. 2953 (M3+(#B - m), 2.00-1.94 (2H, 1),
1,61-1.50 (4H, m, 1.41 (9H, s), 0.91 (3H, t, J =7
YL\ (ESI) mz: 503 [M+ H +. [0215] (Exanple 37)

TrE oL b bna R P Ras H2 A By sttt sp LEppy ) indolin-1-
¥ BOLRL BSR4 baSALIRO B L PRI (SR Wi 1y

compound No: 6)

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 (47.0 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 powdér

(30.0 mg, yield: 51%).

o\

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.54 (1H, s), 8.54
(1H, d, J = 9 Hz), 7.73 (1H, s), 7.72 (1H, d, J = 9 Hz),
6.24 (1H, s), 5.31-5.26 (1H, m), 4.09 (2H, t, J = 9 Hz),
3.79 (2H, d, J = 6 Hz), 3.79-3.74 (2H, m), 3.29-3.21 (4H,
m), 3.15 (3H, s), 2.02-1.97 (2H, m), 1.87 (1H, sept, J =
6 Hz), 1.63-1.56 (2H, m), 0.90 (6H, d, J = 6 Hz);
MS (ESI) m/z: 475 [M + H]".

(0218]



The sane reaction as in the nmethod described in
Exanple 6 was perforned using the :

5- (et hyl sul fonyl) - 1-

[6- (piperidin-4-yloxy)pyrinhdign=4- yI]|ndoI|ne (45 0
ng, 0.151 nmol) -produced in Reference Exanple 28
and, . i'-nst ead of butyl chlorofornate neopent yl -
chlorofornate to obtain the title

torpBRhe 4% mh??@rﬁBMHeﬁ ééz[é ﬁﬁroywéﬁ& fomgpl) indolin-
%F?l%m§£§g1dggzéy o§z?%igeggghn? 34 %fgoxaaa}%_54

7 (1H, m, 4.09 (2H, t, J

Le%é‘flﬁfarys‘g%p?‘éﬁl—fj @P 358?’72 (2H, s), 3.30-3.22 (4H,
n, 2
. ST%él E((agﬁ’ s?act%/%rgza% ?gré%l 4%%%1]5/1 géf—i%r?gfézl{%]
ﬁﬁgﬁgpé92§8%a9h$8¥kormed using the tert-butyl 4-({6-[5-
4- ({6-[5- (et hyl sul fonyl)indolin-I-
yblpyyisudfangiyhihasyip-peridopeiicanbaxyl at e
(exenplary conpound No: 46) The sane reaction as in
vheorel bodedidtnebédcanbokyaapke (6 5was mger 0orl2ed mrsilng
the 5-(nethyl sul fonyl)-1-
PGO@pﬁgéridiExamyﬂ©x9ﬁpypinb@aﬁn4tﬁh]ﬁﬁddﬁim@m©¢@n@ as

0.162 mol 8roduced i n Ref erence Exanple 28 and,
¥ éF@aHOWQFrbﬁﬁé clPor BL6L At €6%phenyl chl or of or mat e

(28 , 0. 18 mml) to obtaln the title conpound as
Whltg%p Z,mPMSHled: 93B9F: 3255 (HHNVR, (S0G 8

ik %ﬂ ?ﬁpp% °7-55' t ik é‘ e &éz) %, by Ty =
g Eé Tlg AY (1E|§ glg%sé’lg 35 1HZ)7 1%‘41%%?%

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), 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)ihdoline'(exemplary compound No: 81)

| Oxalyl chloride (65 pL, 0.74 mmol) and a drop of DMF
were added at 0°C to a dichloromethane (1.9 mL) 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.



t, J =9 Hz), 3.95 (1H, brs),.3.81 (1H, brs), 3.50

(1H, brs), 3.37-3.27 (3H, m, 3.15 (3H, s), 2.09 (2H
brs), 1.73 (2H, brs) ; M5 (ESI) nlz: 495 [M+ H +. -
[0217] (Exanpl e 39) isobutyl ., o

4- ({6-[5- (net hyl sul fonyl )i nddl'in-1 - B

yl ] pyri m di n-4-yl }oxy) pi peri di ne-1| -car boxyl at €
" (exenplary conpound No: 6) The sane reaction as in
the|ﬁﬁﬂﬁﬁﬂqk§ﬂﬂ¢tﬁni¢¢idEK&n©5emB wass pedfiedmed 0%¢ nge a
t he 5- neth | sul fon

Bc?b?%%m?ﬁ Ang- §Po¥§)8§?|ﬁpépﬁl@nyPFlﬁ@@lﬁﬁéttbﬂqyl 4-

e 858 PO P St B Sl .20 o

ERSIGB i Bl 5 B
%ft&%@%&599 ﬁtgmygggggdgkdstBQ”hl%t%%e(%@s §k1r§§%4at
3 (1H s) J="9

FBom t@m@éré@ﬁkesfor5l3ﬁo§r26 fi6h the #e88t{&8hl sbiudion,
=9 Hz), 3.79 (2H, d, J =6 Hz), 3.79-3.74 (2H, m,

8h89s812én{4hbs Hhen3d1§t&§Hedsbff2 02515 9Fnf2k50) p1)
1.87 (1H, sept, J = 6 Hz), 1.63-1.56 (2H m, 0.90

$6HitdonJoE 6 pyrLiMB (ESD) mul)zofdThe MotaHed rleGAiBle
- 126 (Exanple 40) isopropyl
dnd{8if50ppoppyesblfienyhei ndoli pmd, 2.48 mmol), a THF (3.0

I rimdin-4-yl}ox i peridi ne-1-carboxyl ate
I(‘%i ] p{’aﬂloﬁoﬁﬁoﬁﬁﬁ} Néé)cggg)igﬂﬁé @é?cl@y e ley iide

the nmet hod descri bed in | e 28 was perforned
ﬁgmﬂ@upﬂewéér?d889y9t402?6 ?@d the mlxture was stirred at

room temperature for 3 hours. To the reaction solutlon,
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

o

the title compound as white foam (13 mg, yield: 11%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.55 (1H, s), 8.55
(1H, d, J = 9 Hz), 7.74 (1H, s), 7.73 (1H, 4, J = 9 Hz),
6.25 (1H, s), 5.35-5.31 (1H, m), 4.09 (2H, t, J = 9 Hz),
3.95-3.90 (1H, m), 3.74-3.66 (3H, m), 3.40-3.35 (1H, m),
3.30-3.25 (3H, m), 3.15 (3H, s), 2.06-1.96 (2H, m), 1.72-
1.65 (1H, m}, 1.61-1.54 (1H, m);

MS (FAB) m/z: 485 [M + H]".



(propyl sul fonyl)indolin-1-yl]pyrimdin-4-

yl } oxy) pi peri di ne-1 -carboxylate (65.0 ng, 0.129-mmmol)
produced in Exanple 36 to obtain the title conpound as
white powder (42.0 ny, yielq2 660) 1H NWVR (500 MHz,
DVEO-d6) 8 ppm 8.55 (1H, d, 528 H), 8.54 (1H s),
7.69 (1H d, J =8 Hz), 7.68 (1H, s) .. 6.23 (1H, s),
5.30-5. 26 (1H m, 4.78 (1H sept, J'= 6 Hz), 4.09
Q2420i1 J 9 Hz), 3.77-3.72 (2H, m, 3.32-3.18 (6H,
n% 2. 00- 95 (2H 1. 62 1.51 (44, nm), 1.19 (6H,
gexameply ﬁ% 1p.(61{ (3R, bpty}sulé@ﬂzf)l OB SCESHL 12 -

%ﬁfﬂégkngﬁwﬁgﬁboglga' E??Te€§yés§lfonyl indoline

fI I 4-yl d 4-
JF PR PR PRRERBE O T ot undynﬂfxé}l)py&;'}yln

23383*12#%@%%&%@%' ST oF b RaAnBC{ 178t o8BI F: BiC b 2

din3otbintkHanaprepbonig ) a@sloqu(&%n%f Qh%O PRl )buvé)ld 4-
the m xture was stlrred at roomtenperature for 3

hoar$5- (heehylbalreagli andsaliti-16R,] e isdlaients -
was-then distilled off. The obtained residue is

vet eryediperasiian-lacedboklydritede (ddpownd.0 . BD6 mmol)
Trifluoroacetic acid (2.35 nL) was added at 0Cto a
drefdbnerdneénhirempdels , mends ¢ihgt ingixtofret e st extilidnadylat

4- ({6-[5-(methyl sul fon I)|ndoI|n I-{I]p rimdin-4-
?PPBX?Fﬁ‘PﬁéﬁFHFﬁefPrcér%@%ﬂ at Ene469.1lgntowsggdagii)led
duced in Ex nmple 1, and the m xture_was stirred at
PEbntip FpefSCHFECE BFCESHEGr. EPofh EREDLBERREERaNE (3.70

%Egugggﬂtion of the obtained residue 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 réduced
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
(14, d, J = 9 Hz), 7.74 (1lH, s), 7.73 (1H, 4, J = 9 Hz),
6.25 (1H, s), 5.29-5.22 (1H, m), 4.10 (2H, t, J = 9 Hz),
3.49-3.43 (2H, m), 3.28 (2H, t, J = 9 Hz), 3.21-3.15 (2H,

m), 3.15 (3H, s), 3.08-3.04 (2H, m), 2.10-2.03 (2H, m),



the solvent was then distilled off. To a THE (450 L)
solution of a portion (150 ng) of the obtained residue
and ‘di i sopropyl ethylam ne (431 L, 2.48 nmmol), a THE
(3.0 nL) solution of the pgg&edlng produced acid
chloride conpound was added“at OC, and the mixture
was stirred at roomtenperature for 3 hours. To the
reaction. solution, a saturated aqueous sol ution of
lantori U8 chitbr imde, ahd4 6wht@f Welle radded; 9% ol BOwet, by =
extraction with ethyl acetate three tines. The

fobtiai ned organic |layer was dried over anhydrous
sodi um sul fate, and the splvent was distilled off

N dEF2F edliced pP2sSbre. Bhre obt ai ned  resi due was

@ﬂ%%L£Ed by preparative thin-layer silica ge
t ography (hexane:ethyl acetate=1:2, V/V) to

|0 the ti oynd, as whi am (13 ny,
% .lilgf% %%éﬁﬁéﬁ?gog ﬁ&g @Q&&§3%§ g1ppn1 8. 55
' in }1mZdIA g1H s), 7.73

§ﬂ€£h§isu§f§§y%éﬂﬁﬁogln 1= %Q]f? 35531 (1H .

1 érldlneglhﬁirboﬁ 95t 8. 9Qxéﬂ a®y, c3mpbulddbfio:
g Q&xﬁgﬁh% 40-3.35 (1H, n)? 3. 30- 3. Zgu(gh n)? 3.15
13$h s), 2.06-1.96 (2H, m, 1.72- 1.65 (1H, m,
1.61-1.54 (1H m ; M5 (FAB) mz: 485 [M+ H +. 128 -
[ 02200hd BeaamplreadA)idn (Hs {{n the method described in
1- (butyl sul fony. |) pi peridin-4-
@¥?@R9?p9rWﬂ$dpﬁrﬁoym?d gsinat BYesarEBAPFPrAaddPine
(exenpl ary conpound_ No; 126% Trifl uoroacetic_acid g %7
¢hlaRSPRAHRHAAE - HTYLb~a~ (BPERYOPBHEPRRALLPECSHNRL) 323 mT,

tert

L oS B ket PSP FOnI) REGBFPRSS. BRPBgAFnPd: And, instead

- of tert-butyl 4-hydroxypiperidine-l-carboxylate,
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 (1H, sept, J = 6 Hz), 4.11 (2H, t, T =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), 1.20 (6H, d, J
= 6 Hz);
MS (FAB) m/z: 495 [M + H]".
[0222]
(Example 44) cyclopropylmethyl 4-({6-[5~-

(methylsulfonyl)indolin-1-yl]pyrimidin-4-



yl }oxy) pi peri di ne-1-car boxyl ate (145 ng, 0.306 mol)
produced in Exanple 1, and the m xture was stirred at
~roomtenperature for 1 hour. The solvent was distilled
of f under reduced pressure.- Ig a di chl oronet hane (3.70
mL) solution of the obtained residue and
di i sopropyl ethyl amine (1.07 nL, 6.14 nmmol), a
di chl oronmet hane (1.85 nlL) solution of 1-butanesulfonyl
Ehﬂ@KYHElPQQlGlﬁ@ locaghonbRfewd & xgiwaarat coppoamg No:
the mxture was stirred at 0OC for 1 hour and then at
for 3 hours. The solvent was distilled off under
redu d ressure. Jo the resjdu ded,

and t ST T GaOR T T et eahﬁim?’ﬁﬁ??aﬁ?sﬁm i

R LT .
YLEFgarﬁggil %HFBdeQﬂQQ ngox9V59&4§hd§nDQ l§=%5

1H 7.73
Q&ékh?lsdlfoﬂyﬁﬁlndoﬁlaé (1bl2 &), 9. %aﬂ5m%%101 ced in
4.10 (2H t, 3 = 9 Hz). 3.49-3.43 (2H, 8 °(2h,

Refdren@ekBkamﬁl%lQ@.éﬁd(ZHnst@hd 3f1% b&Han&ﬂ"
3.08-3.04 (2H, m, 2.10-2.03 (2H, m, 129 1.78-1.62
@#bﬂopiopylmeéﬁaho37(QBHan)O 30. 8ho(l3Htot pbdain? the
% M5 (FAB) nfz: 495[M + H +. [02211 (Exanple 43)
t&bpeopyPPRUpHeasewBRLter poBder (49.0 mg, yield: 48%

(met hyl sul fo i ndol i n-1-yl ] pyrimdin-4-
yI}ogﬁnﬂwﬁaﬁ%h&uﬁﬂzcdﬁﬁﬁkykété perengl- &by (é8ap6lind 8 - 54

toy, 137) 5The oS {IT r4aGLan,3s LYy thE method descr\bed 5,
5.26 (1H, m), 4.09 (2H, t, J = 9 Hz), 3.86 (2H, 4, J =17
Hz), 3.76 (2H, dt, J = 14 Hz, 5 Hz), 3.33-3.20 (4H, m),
3.15 (3H, s), 2.01-1.98 (2H, m), 1.64-1.57 (2H, m), 1.14-
1.06 (1H, m), 0.52-0.48 (2H, m), 0.28-0.25 (2H, m);

MS (ESI) m/z: 473 [M + H]".

[0223]

(Example 45) 1-{6-{(l-benzoylpiperidin-4-
vl)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 5f(methylsulfonyl)—1—
[6- (piperidin-4-yloxy)pyrimidin-4-yl]lindoline (50.0 mg,
0.134 mmol) broduced in Reference Example 28 and, instead
of butyl chloroformate, benzoyl chloride (19 uL, 0.16
mmol) to obtain the title compound as white powder (24.0

mg, yield: 38%).



Exanple 1 was performed using the 6-chloro-I-(6-

chl oropyri m din-4-yl)-5-(nethyl sul fonyl)indoline (353
mg, 1.03 nmol) produced in Reference Exanple 24 and,
instead of tert-butyl

4- hydr oxypi peri di ne- I-carboxyﬂate . 1 sopropyl

4- hydr oxypi peri di ne- 1- car boxyl ate (288 ng, 1.54 nnDI)
to obtain the title conpound as white powder (446 ny,
yi el dH-80IR (509 MUR, (5YGOMds) DVBERE6S - Q5pp§ﬂrﬁ 8sbp 8.54

7g%£h 3)26 (1% %;H 3%987e§ﬁ giepﬂs%§ 41@ ;HJ481Y Hz),

égg%_%3é§ éfg %9 2 {é ZA%H %% 3) 00! 1266 8§Hﬁthy,5-39‘
%-@&'}1335 -(hn/f"" 4"?)9 J‘fgzz(é gExa9J 2744)4"'6)6 (1M5 LEAB),

§Y§k0@ﬁﬁpybﬁﬁshyb 41(Q§H[5brs) 3.30-3.25 (3H, m), 3.15
(met hyi'sul fonyf)indolin-1-yiTp yrimdin-4 - 130

yBlipxy) pi peosdi(ng; | beay boxybat & 1gxespl)ar ¥ .eengaundbrs) ;
No: 19) The sane reaction as in the nethod described

MA (ESaNphéz9 was pHr foHled using the
1-(6-{[1-(1H i m dazol -

109RPé&ar bonyl ) pi peri di n-4-yl]oxy}pyrimdin-4-yl)--5-
gnethylsulfonyk£indoline 102 n% 0.218 mmol ) produced
Examefer 8R¢ecER¥Aple (29-ARd, (Merdyvdsq ldony iy dgediin-1-

|.net ha L, Q.33 t th
Rt X%?ﬁﬁS’QBlBSﬁd@Fn@ngoé?aﬁg’oxﬁ o (FBGTolary
H—NNR gsgo N@E& Dwsc>d6) 8 ppm 8.55 (1H, s), 8.54
ELRPCUT N2 9%r), 7.74-7.72 (2H, ), 6.24 (1H, s),

5. 31 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]lindoline (90.0 mg,
0.240 mmol) produced in Reference Example 28 and, instead
of butyl chloroformate, ethyl chloroformate (34 pL, 0.36
mmol) to obtain the title compound as white powder (75.0

mg, yield: 70%).

o\

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.54 (1H, s), 8.54
(1, d, J = 9 Hz), 7.74 (1H, s), 7.73 (1iH, d, J = 7 Hz),

©6.24 (1H, s), 5.30-5.25 (1H, m), 4.09 (2H, t, J

8 Hz),

4.05 (2H, g, J 7 Hz), 3.75 (2H, dt, J = 14 Hz, 5 Hz),

3.28 (2H, t,

<
Il

9 Hz), 3.24 (2H, brs), 3.15 (3H, s),
2.01-1.96 (2H, m), 1.63—1.56.(2H, m), 1.19 (3H, t, J =7
Hz);

MS (ESI) m/z: 447 [M + H]".

[0225]



5.26 (1H, m, 4.09 (2H, t, J =9 Hz), 3.86 (2H, d, J =
7 Hz), 3.76 (2H, dt, J = 14 Hz, 5 Hz), 3.33-3.20 (4H,
m, 3.15 (3H s), 2.01-1.98 (2H m, 1.64-1.57 (2H,
m, 1.14- 1.06 (1H m, 0_5?39 48 (2H, m, 0.28-0.25
(2H, m; M5 (ESI) mz: 473 [M+ H + [0223] (Exanple

45) 1-{6-[(1- benzoylpiperidin 4-
| )oxy] pyrimdin-4-yl}-5 ﬁnﬁth sul.fonyl )i ndol i ne

| { %r§7bo%p6%%ﬂrﬂﬁth3 )4TK ®sane reaction as in
el

erldln 4- I X dollne

-%g}égﬁ ﬁé&erldf?gp$6 %g 8XVn ﬁefgrenc B Exdnpl & ﬁgng No:
tpstead of butyl chloroformate, benzoyl chlorlde (19
L, 0.16 mmol) to obtain the title conpound as white

powderhd bkl Fohcti i s 38Y £he ﬂ@@hoé"‘cﬁ@@c£§99dm
DVBO- d6) S ppm 8.55 (1H, s) , 8.54 (1H, d, J = 9 Hz)

ExdngBe (8Hvas) perforfdefltsidg dhs B Hﬁbthylﬁu&@oﬁy45 1-
(3H m, 7.43-7.40 (2H, m, 6.-24 (1H, s), 5.39- 5. 34
(AH(piperddD8-4-2Hbxy) pyrim@diip)y 4-4106ntdMinkr Y50 mg,
3.56 (1H, brs), 3.41 (1H, brs), 3.30-3.25 (3H, ,
3.968 {364 sproczugad(im RpEsyenceo@xpmpil ehp§) ant, 68nstead
H, brs) % -mz: 479 [M+ H +. [0224]
?EXQH%Yé q@}ogp 9Fmat 2-chloroethyl chloroformate (103

4- - ( 5- (net hyl sul fonyl )i ndolin-I-
K1 p rﬁ) lariﬂﬂlh g@}%&wbpp PRdthELE- EaPBEXRPCaRs White

éﬁwggglﬁé%9dg§grggggdrn71%%.The same reactlon as in
'H-NMR (400 MHz, DMSO-d¢) & ppm: 8.54 (1H, s), 8.54
(14, 4, J = 9 Hz), 7.73-7.72 (2H, m), 6.24 (1lH, s), 5.33-
5.27 (1H, m), 4.27 (2H, t, J =5 Hz), 4.09 (2H, t, J =29
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), 1l.66-
1.57 (2H, m);
MS (ESI) m/z: 481 [M + H] .
[0226]
(Example 48) l—(6f{[l—(cyclopropylacetyl)piperidin;4f
ylloxylpyrimidin-4-yl)-5-(methylsulfonyl)indoline
(exémplary compound No: 78)
4—(4,4—dimethoxy—l,3,5—triazin—2—yl)—4f
methylmofpholinium chloride (72 mg, 0.262 mmol) was
added at room temperature to a-DMF_(4.20 mlL) solution of
the 5-(methylsulfonyl)-1-[6-(piperidin-4-yloxy)pyrimidin-

4-yllindoline (70.0 mg, 0.187 mmol) produced in Reference



Exanple 6 was perforned using the

5- (et hyl sul fonyl ) - 1-

[ 6- (pi peridin-4- onxy)pyrinidin- 4-yl]indoline (90.0
ng, 0.240 nmol) produced i @eference Exanpl e 28 and,
i nstead of butyl chlorofornate et hyl chl orof ormate
(34 L, 0.36 nmmol) to obtain the title conpound as
Mﬂtepmmer%ZSO ng, yield: 709 . 1H NWVR (500 MHz,
PXECC48) 28 PP Cscs@p(rynylé)cet8054101(dlﬂ28d0 g 9.48)0
- 7.74 (1H, Sé 7.73 (1H, d, J = 7 Hz), 6.24 (1H s),
@mgé)5 25d ( ke W}XtHrG9W€§HStﬂrr$d-a$ (72 AL t@mmgq%aqre

%Qﬁ 6_h03r§ 9'ﬁ&)éhézg%a%%¥Pgng;utéoTs Wg%%rsygszgdded

OQ%E% 86R%2?E§F}Cﬁ%ogsxi§% ﬁ%% %%e 1119 rffétlmes

fﬁéaHBkglﬁ% Eo§5§$E W, %{@agﬁ.d W th water and
T rndsl R Ly Ty

(et hyl sul in-I-yl

Mkieaybpépeahgya@ohsc@baqm @heLf@%ewrﬁf Y HEOMRAYRG t was
No: 36) The sane reaction as in the met hod descri bed

dhstExaepl ef6 wascpertauned wsierguree The obtained
5- (et hyl sul fonyl ) -1 -
fés(pupewadi pudiyliexypyysiifiidian-gélyddingol idke fi2fdgrgphy
O 668 mmol ) produced in Reference Exanple 28 and,

L h51 ehgxape: puhyl eresestardteV /Y ichligroetipll acetate]
chlorofornate 103 L, 1.00 nmmol) to obtain the title
E8nPBLAAN aENGhT & & LepsRAEP IS @ Sh iyfice | famy 1G)L - 01 VR

§ 96%? PI\/BOdG) 5 ppm 8.54 (1H, s), 8.54 (1H, d,

73-7.72 (2H, m, 6.24 (1H, s), 5.33-
'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.55 (1H, s), 8.54

(1H, 4, J = 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 (2H, m), 1.00-0.92 (1H, m), 0.47-0.43 (2H, m),
0.13-0.11 (2H, m);
MS (FAB) m/z: 457 [M + H]'.
[0227]
(Example 49) cyclopentyl 4-({6-[5-
(methylsulfonyl)indolin-1-yl]pyrimidin-4-
ylloxy)piperidine-l-carboxylate (exemplary compound No:
11)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[1-(1H-imidazol-

l-ylcarbonyl)piperidin-4-ylloxylpyrimidin-4-yl)-5-



5.27 (1H, m, 4.27 (2H t, J = Hz), 4.09 (2H, t, J =
9 Hz), 3.82 (2H, dd, J =6 FE, 5 Hz), 3.80-3.74 (2H,
m, 3.31-3.24 (4H, n), 3.15 (3H ), 2.03-1.95 (2H,
m, 1.66- 1.57 (2H, m,; M £§§I mz: 481 [M+ H 1.
[0226] (Exanple 48)

1-(6-{[1-(cycl opropyl acetyl) pi peridin-4-

yl J-oxy}pyri m di n-4-yl)-5-(nmet hyl sul fonyl )i ndoline

(rexemyl s Y coypbimdoNone 78} 62 mg, 0.346 mmol) produced in
&%é4 4- dlnethoxx 1,3,5-triazin-2-yl)-4-

apemee phoibpl an? 8hebdi déngreaggofo22bntansll) was
added at roomtenperature to a DMF (4.20 nlL) solution
@ycl@p@mtanol (94 pL, 1.04 mmol) to obtain the title

SRR RGRT A TY) aé@éé?;ggfh%d‘fg Ly m o

i n. Refe ce 8.and cy | aceti

Lo o o 5000 M T oA aBERE B SR H g 8. 5
siirrgd at_reopgyienpenatyre, fok, GmHOU%323TQ1hhe , 5.30-
reaction solutlon wat er was added f ol | owed b

expsacionmym th, @&hxl9@cehﬂten¢hrqeo@lwaﬁ tTh@ 9 Hz),
obt ai ned organi c | ayer was washed with water and
gr7ed3over (2ahyai pus.goedi(ae, sul,f at es @arHk)t,he 3saldventis (2H,
was distiIIed of f under reduced pressure. The
opt aBned (BBsi due Wad89plik PHi d@Hhy msi, | ilc&2gél. 7dol(@HnR m) ,
chromat o raphy [(i) hexane:ethyl acetate=9:1, V/V,
tipYy-ethyl 8Bet@ﬁe] to obtain the title conpound as
white foam ( yleld 840). 1H NWR (500 MHz,
BreE-a6) @/Epnﬁ8éngd Bl's) , 8.54 (1H d, J = 9
55%2 ? 74 7.72 (2H, n) 6.24 (1H, s), 5.34- 5.29 (1H
809 (2H, t, J =9 Hz), 3.98-3.94 (1H m,

(Example 50) 1-(6-{[1l-(cyclopropylcarbonyl)piperidin-4-

ylloxylpyrimidin-4-yl)-5- (methylsulfonyl)indoline
(exemplary compound No: 67)

The same reaction as in the method described in
Example 48 was performed dsing the 5-(methylsulfonyl)-1-
[6—(piperidin—4—yloxy)pyrimidin—4—yllindoliné (100 mg,
0.267 mmol) produced in Reference Example 28 and, instead
of cyclopropylacetic acid, cyclopropanecarboxylic acid
(32 pL, 0.40 mmol)-to obtain the title compouhd as white
) .

o©

powder (61.0 mg, yield: 52
'H-NMR (500 MHz, DMSO-dg) & 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), 4.06-3.95 (2H, m),

3.52 (1lH, brs), 3.28 (2H, t, J = 9 Hz), 3.21 (1lH, brs),



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 (2H m, 1.00-0.92 (1H m,
0.47-0.43 (2H, m, 0.13-0.145(2H m; M5 (FAB) m z:
457 [M+ H 4. [0227] (Exanple 49) cycl opentyl

4- ({6-[5- (nmethylsul fonyl).indolin-1-yl]pyrimdin-4-
I d 1- b | at
YtS A5, s cankoroadti oabacti n EnEonbtHodbaEser dbed (14,
9 f d th
kir?)G {(?n;p% ?_r_§¥nvag%§er orme usi ng e

I I imdin-4-yl)-5 -
R R SRy 1 R Yt (10 vy, 0. 346 bl )

g(;%gg ed in Reference Exanple 29 and, instead of
utanol, cyclopentanol (94 L, 1.04 mmpl) to obtain

e dg-
R TR e B ap ekt

Bl Bdxy (B ifdiddn=49yHr}5- m@&4h¥1%21E3Hy1mMind6128e( 1H,
s), 5.30- 5.25 (1H, m, 5.01-4.98 (1H, m, 4.09 (2H,
texdmpl OrizdompBuid-8o70122H, n), 3.28 (2H, t, J = 9
Hz), 3.24-3.18 (2H, m), 3.15 (3H, s), 1.99-1.95 (2H
m, I82-samy yeagtign ag &7- uhggnee@wd njesC NP EESLY
mz: 487 H +. [0228] (Exa
ELX%IBP{Fl‘l%cVéFoE?BE?F@ﬁF‘bBﬁ;}Pﬁpl @rﬁd. wezhylsulfonyl) -1-

{é—gﬂ%%g¥§lg%g%gMﬁBXK%pyé%§Eggxlﬁu E? Xh ggg|IQ%O mg,
0.267 mmol) produced in Reference Example 28 and, instead
of l-butanesulfonyl chloride, isobutanesulfonyl chlofide
(54 pL, 0.40 mmol) to obtain the title compound as white
powder (117 mg, yield: 89%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.55 (1H, s), 8.55
(lH, 4, J = 9 Hz), 7.74-7.72 (2H, m), 6.25 (1H, 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, d, J =-7 Hz), 2.17-2.03 (3H, m), 1.78-1.72 (2H,
m), 1.05 (6H, d, J = 7 Hz):;
MS (ESI) m/z: 495 [M + H]'.
[0230]
(Example 52) cyciobutyl 4= ({6-[5- (methylsulfonyl)indolin-
l-yl]lpyrimidin-4-yl}loxy)piperidine-l-carboxylate
(exemplary compound No: 9) |

The same reaction as in the method described in

Example 9 was performed using the 1-(6-{[1-(lH-imidazol-



The sane reaction as in the nmethod described in

Exanpl e 48 was perforned using the

- 5-(net hyl sul fonyl) - 1-

[ 6- (pi peridin-4- onxy)pyrinl En -4-yl].indoline (100

ng, 0.267 nmmol) produced in Reference Exanple 28 and,
instead of cycl opropyl acetic acid,

cycl opropanecar boxylic acid (32 L, 0.40 mml) to
ébvaicarbhayil) pipesddpoadd yas qm’i}uoeyripd\ﬂdér 4-6/11)6- Iy,

yield: 52% . 1H NWR (500 Mdz, DWVSO 73) 6 ppm_ 8.55
dTgthyﬂsuéfggyl@}Hdo lng glgOH@p P @37mmp% }quﬁuced in

ReFerkhls. Brambaorzonand,  ins thed 5 o Susanslan, ¢,
Svgaopisanelibe Ay Y oty & 1%*:%&%2? '%té)e,

P Tk A A 0 0
Y1 ] Oxst-puis B ey Jonbsd TR sl 0%y|5)5' rkciqlﬂ ing,

(exenplary compound No: 127) 'The sane reaction as |n
t(he, met, hgd =deseri)hed .imm E)H@rrpﬂ )& 42 Mas(1pgr for ned 6 Hz),
using t he 5-(nethy|su|fony|)-1-

[E62@pi(Aer i ¢ n- 4- Bloexy By r(ili,dim-,4-4y.18ld-#ddld nel H,160 ). 09
0.267 mml ) produced in Reference Exanple 28 and,

(B8t edd Jof P- Bad anésuloenyl3 c@tor imde, 3.28 (2H, t, J =9
|sobutanesulfon | chloride 54 1L 0.40 mmol ) to

Sic ai ® tzﬁ"e (2| - réénp@uﬁ@ dsHahite Zpainder- 2(211(721171; m) _
1H NVR 0 DVBO- d6 8. 55
%1 "é) Y esis lHl(gq £ G4y, 7 Yo, 37 ](zﬁa? ]n‘)51 3H,

25(1H s), 528 5.23 (1H, ), 409(2H t,
FE 3.46-3.42 (2H, m,

MS (FAB) m/z: 473 [M + H]".

[0231]

(Example 53) l-ethylpropyl 4-({6-[5-
(methylsulfonyl)indolin-1-yl]lpyrimidin-4-
yl}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—(1H—imidazol—
l—ylcarbonyl)piperidin—4—yl]oxy}pyrimidin—4—yl)—5—
(methylsulfonyl)indoline (176 mg, 0.376 mmol) produced in
Reference Example 29 and, instead of 2-butanol, 3-
pentanol (122 pi, 1.13 mmol) to obtain the title compound
as white foam (93.0 mg, yield: 51%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.54 (1H, s), 8.54

(14, d, § = 9 Hz), 7.74 (1H, s), 7.73 (1H, d, J = 5 Hz),



3.18-3. 14 (2H m, 3.15 (3H,
Hz), 2.17-2.03 (3H, m,
1.78-1.72 (2H, m, (6H d, J =7 Hz); M5 (ESI)
mz: 495 [M+ H +. gﬁanple 52) cycl obutyl
4- ({6-[5- (nethylsulfonyl)ln ol i n-

1-yl ] pyri mdin-4-yl }oxy)pi peri di ne-1-car boxyl ate

%: enpl ary conpound No: 2% The sane reaction as in the
£hodldeset i bed3Pno - BXarnpHe B)wad -péridodied lisi Ag /t e 09

12§tc§Eé6ﬁ§r§Lﬁ%g?f§:3543 Vfoig?pymiw1§|@84 (PHy- 5. J ; 9
R vk 2 e 2B g ﬁﬁ"' 5235(3€§Q "i¢ oZa Oar L 2Bt Begl T

yel obugan (8 | ) 4t 0s0ht 3 he t it
goﬁ%ogn d g%H ?é rz?%09 ﬁgJoylzlg 648)84la§ﬁWRO'
gsaoH , DI\/ISOdG) 8 ppm 8.55 (.1H, s), 8.55 (1H d,
9 Hz), 7.74 (1H, s), 7.73'(1H, d, J = 6 Hz), 6.24

I@SH FAR) f&/39- 3885 [UlH, un¥y, 4.86-4.80 (1H, m), 4.09
(2H, t, J =9 Hz), 3.76-3.73 (2H, m, 3.28 (2H t, J =
902B2), 3.23 (2H,.brs), 3.15 (3H, s), 2.27-2.22 (2H,
n, 2.03-1.95 (4H,|ﬂ, 1.71 (1H, q, J = 10 Hz),
1E83mp 1 815¢ BHL- (A){ [VE (EEAB)L sml£on413 diMet ildlin-4-
[0231] (Exanple 53) 1- ethyl propyl 4-({6- [5-
Yhé?ﬁyﬂ§MF#@h9PPrﬁdﬁﬂln5I (etpydlewildionyd-) indoline

- I I
yl}gé§§$;§egggbggng carbox% ate (exenplary conpound

3.28 (2H, t, J = 9 Hz)
s), 2.93 (2H, d, J =
1
[

5
.05
023

The same reaction as in the method described in
Example 42 was performed using the 5-(methylsulfonyl)-1-
[6- (piperidin-4-yloxy)pyrimidin-4-yl]lindoline (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
powder (102 mg, yield: 82%). '

'H-NMR (500 MHz, DMSO-dsg) Sppm: 8.55 (1H, s), 8.55
(l1H, 4, § = 9 Hz), 7.74 (1H, s), 7.73 (1lH, 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 (3H, 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-



The sane reaction as in the nmethod described in
Exanpl e 9 was perforned using the
1-(6-{[1-(1H i m dazol - : '
1-yl car bonyl ) pi peri din-4-yl gépryrinidin-4-yl)-5-
(met hyl sul fonyl )indoline (176 ng, 0.376 mmol-) produced
in Reference Exanple 29 and, instead of 2-butanol, 3-
pentanol (122 L, -1.13 mmol) to obtaln the title
¥bhpwyiheiPasighneslt6anbes31e tey, (eyieaIrd ary] ZPmPpMIGVNO
500 MHz, DVBO-d6) 8 ppm 8.54 (1H, s) 8.54 (1H, d,
Ok 9 FE) 7.74 (1H, s), 7.73 (1H, d, = 5 Hz), 137
6. 24

2,00 g e Seafiied s él{'%'%%e?gpé fjstilh
MO R el
9- ¥ﬁ5afg%n§9£?éFg§bdl 4éxl?o§§%pw§1§F%§%—mL§1 —%89 [M

a) -
lméﬁh&iéui@bhyh$ﬂhﬁ@mihbplQa%lﬁmn 4-.376 mmol) produced in

yl ] oxy}pyrim din-4-yl)-5-(nethyl sul fonyl)indoline

RerenphaeyEganmpoendoNand]l22nhstheds afe 2-@actan@l ,as i n
t he met hod described in Exanple 42 was perforned
agthgbtihelheftehbyl sabffopyl,) 1113 mmol) to obtain the
[ 6- (pi peridin-4-yloxy)pyrimdin-4-yl]indoline (100 ng
bipee arPPPupfodgceliiits Refereandd 3xaml ¢izddand 4%
i nstead ' of but anesul f onyl chl ori de, ethanesulfonyl

chloﬁﬁd@NF384qp Miz0 Mfs)ddlo oﬁfﬁhn8tﬁé tilf,es), 8.54
'2?2%‘8"#”42 a%wéh&*&g) 8 R g log i) o %ﬁwlé“ﬂ“@?u-
3,759 () mf, 7468528 7 53439HH2‘1, 33. "R, a, 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 + H]'.
[0234]
(Example 56) tert-butyl 4-[(6-{5-
[ (cyclopropylmethyl)sulfonyl]-indolin-l-yl}pyrimidin-4-
vlloxy)piperidine-l-carboxylate (exemplary compound No:
537)

Palladium acetate (5.0 mg, 0.020 mmol) was added to
a 1,4-dioxane (10.0 mL) suspension of the 5-
[ (cyclopropylmethyl)sulfonyl]lindoline (55.0 mg, 0.201
mmol) produced in Reference Example 16, the tert-butyl 4-
[(6-chloropyrimidin-4-yl)oxy]piperidine-l-carboxylate

. (76.0 mg, 0.241 mmol) produced in Reference Example 41,



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 (3H s), 3.09'(2H, q, J =7
Hz), 2 08-2. 03 (2H, : {g 1.70 (2H, m, 1.23 (3H,
t,'J =6 H) ; MS (FAB mz: 1487 M+ H+ [0233]
(Exanple 55) cycl obutyl net hyl 4-({6-[5- - -
* (met hyl sul fonyl)indolin-1-yl]pyrimdin-4 -- 13.8 -
ybtaxy}prpeardpnetk- cabbonygl, atie ORexewdl) ar yancorgpound
No: 20) The sane reaction as in the nethod descri bed
dhcyekanpkElphoaphpaefagr meédf, Msdn@eﬁh@lamlno)blphenyl
{[1-(1H i m dazol
il§+eamaon9+9épp@mpa|m 4n9IF@ﬁy?ﬁ%ﬁﬂ#ﬁdwﬁﬁ4hﬁ§ﬁ3§-tO

| f I 6 76 | d d
L B O e s B ST S o
07 t bt t
gL TEt el ic” £ S Rl Lo ehtshl,ble

4 K, 4
S DR g UL o i o 24
5x§iac§18§ {ith HEetﬁcogcﬁéchEeeJtin%sFE)Thé 8§gégtk

Hz), 3.76 (2H, dt, J =
iﬁybrtwaé érQedFB%er3aﬂﬁy@%ﬂusb%%bguﬁ»b@l&%ﬂe Skmd the
2.62-2.50 (1H, m), 2.03°1.96 (4H, m), 1.92-1.69 (4H,
splvén63wasbdibRH] 1al; o fWBunBAR) ridczicedBPrieMstidd.+. The
[0234] (Exanmple 56) tert-butyl 4-[(6-{5-
?bty@heérprhdeehyaﬁsghﬁgﬁybp.mwd@hdnCB-pbﬂpymhummrl4

- yl]ox i peridi ne-I-carboxyl ate (exe Iar conpound
gB%o%atgégag hy (hexane: ethylyaceta& np .y, V/V) to

obtain the title compound as white powder (102 mg, yield:

99%) .

oo

'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 (14, 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, 4, J
= 7 Hz), 3.17 (2H, brs), 2.00-1.95 (2H, m), 1.60-1.53 (2H,
m), 1.41 (94, 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]".
[0235]
(Example 57) tert-butyl 4-({6-[5-
(cyclobutylsulfonyl)indolin-1-yl]lpyrimidin-4-
yl}oxy)piperidine—l—carbbxylate (exemplary compound No:

503)



537) Pall adium acetate (5.0 ng, 0.020 nmol) was added
to a 1, 4-dioxane (10.0 nlL) suspension of the 5-

[ (cycl opropyl nmet hyl ) sul fonyl ]i ndoline (55.0 ng, 0.201
mmol ) produced in Reference fyanple 16, the tert-butyl

[i6-ch|oropyrinidih-4-y|)oxy]pipéridine-l-carboxylate
.(76.0 ng, 0.241 nmol) produced in Reference Exanple
41, 1B Friteasktacs Tk bopaie BS5naghod. dgsambbyd and
2.
BrepelenalyYphoBBRE AN ERIRGJFREL RYI anmi no) bi phenyl
16. .04 , d th 1 xt t t
(ErrasBRby P4t GeP YT aeRT P dn SalnBgpndy &0 trAEoL) °
é?é&EESH $g! HEkSEe}‘}ﬁg EiLhgred 7T the Lt fcgateeti%'ie
qgueous™ anmoni um ¢ oridersol ati on was -added,

%ﬂthﬁﬁQ by wﬁ§£éagbuaeapggg.605 Lgxﬁ%g@:thﬁ%% times.

e organic |ayer was ove rous sodi um

sul f atrevand siohte misol idowas @i ghink | 8dsef friundar 5 - o
reduced pressure. The obtained residue was purified

hy)siBi.sa geh, ce) ynm. eehriomat agr apky o( kexane: eshyliy, s),
acetate=9:1-3:2, V/V) to obtain the title conpound as
ohiBe (pawdei , (2029rG,. 2¢i €lld;, mIQWR.. OBH-(NMR (500 MHB, Hz) ,
DVSO- d6) 6 gpn1 8. 55 ng, d, J =9 Hz), 8.54 (1H, s),
7-96-B1B/ dlH) m)@ Bey5-3.69 (BH, &), 36283 (R, ts)J = 9
5.29-5.24 (1H m, 4.09 (2H, t, J =9 Hz), 3.75-3.70

{2, Ay 17328, (PRS)t, 233278 &) (28, 112K 19-23 08 (2H, m),

bebon 517 430 BTSN, 2 0021 95,20 ok 6L 3,
&%TKFﬁ%O m92%35951?M(gHH]H?; M5 (FAB) mz: 515 [M +
[0236] |

(Example 58) tert-butyl 4-({6-[6-methoxy-5-
(methylsulfonyl)indolin-1-yllpyrimidin-4-
yl}loxy)piperidine-l-carboxylate (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%).

'H-NMR (400 MHz, DMSO-d¢) & 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, J = 9 Hz), 3.95 (3H, s), 3.72 (2H, 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);:



[0235] . (Exanple .57) tert-butyl 4-({6-[5-

(cycl obutyl sul fonyl)indolin-21-yl]pyrimdin-4-

yl }oxy) pi peri di ne-1-carboxyl ate (exenplary conpound
No: . 503) - 140 The sane re?galon as in the nethod
described in . Exanple 56 was perfornmed using the 5-.
(cyclobutylsulfonyl)lndollne (55.0 ng, 0.208 mmol)
produced i n Reference Exanple 17 to obtain the title
¥OPBARY mézwhp0e P¥wieH]{73.0 ng, yield: 71%.

1H -NWR (500 MHz, DWVSO-d6) 6 ppn1 8.55 (1H, d, J =9
Eﬁ$378 54 (1H, s) 7.66 (1H d, =9 Hz), 7.65 (1H
% élH s), 5.29- %é n% 4.09 (2H, t, J =
6 #&1}191%5 %-3599TPRY f’lr)T {é gey Of‘?’HS"n) 3.28

2H, t, J brs -2.27 (2H, m,
%mﬁ%hﬁlaglfawlﬁ?ﬁo 180 'Iyglipé’iﬁ lﬁ;m 760-1.53 (2H,

Py ks 698 ophe MELERR) 2o G154 e @2Bhio.

¢agt hyl sul fonyl)indolin-1-yl]pyrim din- 4-
yI}oxy)plperldlne | - carboxyl ate (exenplary conpound

No: B8d)sdie Sad®:16&@acis ofnashe mbbBoAEHBOd - dBEEr i Red
in Exanple 1 was performed using the

tef6rehber apyfmpledPB- 4as performed using the tert-butyl
yI)-6-nethoxy-5-(nethy|sulfonyl)indoline (200 nmg,

0-589- [AmMpEFhprydbcdaeithyRehidfonys ) BExairglie-25 t o

obtain the title conpound as white powder (184 ,
yilépsris2dyn-4HYANVR: (400 PREZ d iDFBO-¢8)r e ygmtes. (353 mg,

ng s), 38 ,
303 mmol) produced 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
(l1H, 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 (3H, 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 + H]'.
[0238]
(Example 60) 2,2-diflucroethyl 4-({6-[5-
(ethylsulfonyl)indolin-l-yllpyrimidin-4-
ylloxy)piperidine-l-carboxylate (exemplary compound No:

325).



(1H, s), 7.58 (1H, s), 6.23 (1H, s), 5.30-5.24 (1H
m,  4.07 (2H t, J =9 Hz), 3.95 (3H s), 3.72 (2H
dt, J = 14 Hz, 5 Hz), 3. 22 3.12 (4H, m, 3.17 (3H,
s), 2.00-1.94 (2H m, i % 52 (2H, m, 1.41 (9H,
s) ;- 141 - M5 (FAB) . 125 b8 [M+ H + [0237]
(Exanpl e 59) isopropyl 4-({6-[6-nethoxy-5-
(et hyl sul fonyl )indolin-1-yl]pyrimdin-4- '
yI } oXepiSFEre enwul@ara@xw atlee (exehpd af§s ebHpO@ndn

. 249) The sane reaction as in the method descrlbed

Wﬁmﬁp&# 2nteS ERAFPPENSE Waingefb6r nedetsvagudhenyl) -1~

iéezr (60T iimisg et ?@Yiﬁ?gﬁwﬁy P PREGFEA(
YL18Xg B8 41 L ouy) LRSI HEnSsbrcRphopyLabent 153

88 16°6
égge)%@ce@oyweﬁa £PaRoUn xarIF ?ﬁet'be%%]@gﬂ %g; o Bithe

od descrl ed In was per usi ng

£mp@@ﬁ@|£§dth@€DQ@nQeEO obtai t@gequtle6g@npound as
white powder (120 ng, yleld 8 9@ 1H NVR (500 MHz,

DVBO- g6 MR Ao B35 (msto-sj)e, 8. §§m (@H56S)(;LH7 58 (1H, 9
s), 6.23 (1H s), 5.31-5.26 (1H, 4.78 (1H, sept
HzF, 68 Hz), (BHP7s{2H/ .69 JlH 9deﬂ —36952 ) ( 3M.. 68) ,( s),
3.74 (2H, dt, J = 14 Hz, 5 Hz), 3.26-3.16 (4H, rr),

8:47 (3H, gy, 2. 615i B4, (QHHzm} 61281- 1H54802H5 @B-o. 28
1.19 (6H Hz) FAB) mz: 491 g]+
(bBasp) (E&aﬁ%l é280) td, ZJdrfFL oﬁ@etﬁyﬁZAJ({lG [95 (2

S

Hz), 3.76 (2H, dt, J = 14 Hz, 5 Hz), 3.34-3.27 (4H, m),
3.21 (2, q, J =7 Hz), 2.03-1.99 (2H, m), 1.66-1.59 (2H,
m), 1.10 (3H, t, J = 7 Hz);

MS (ESI) m/z: 497 [M + H]".

[0239]

(Example 61) 2,2,2-trifluocroethyl 4-({6-[5-
(ethylsulfonyl)indolin-l-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-(lH-imidazol-1-ylcarbonyl)piperidin-4-
ylloxylpyrimidin-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, yiéld:

58%) .



(ethyl sul fonyl)indolin-21-yl]pyrimdin-4-

yl } oxy) pi peri di ne-1- car boxyl ate (exenplary conpound
No: . 325). 142 The sane reaction as. in the nethod
described in Exanple 12 was ,gerformed u3|ng t he

5- (et hyl sul fonyl) - 1-

(6-{[1-(1H i m dazol -1 -yl carbonyl) pi peri di n-4-

yl Joxy}pyri mdi n-4-yl)indoline (300 , 0.622 mmmol)
prodé@e@MﬂwF%%kﬁ%ﬁbeﬂ%&ﬂnﬂé 81rpB: ggtéﬁn (lHe it e= 9

%mwmmwm%mﬁwm@mm,
&E: % § 5% E:g ng ,6 zﬁ’z(lﬁ%ss)lH 799 1y

e T bl
3 A7 fft 3nt,1 §H21q%2lj 0,7 412»,17 2?70)4,_1t 09 (28,

- 1MB0( ESH) msz 14979 [MH+ |'t|],+J 1 6239)) ;( Exanpl e
-tri fluoroethyl 4 ({6-[5-

yI}oxy)plperldlne I-carboxylate (exenplary conpound
No240326) The sane reaction as.in the nmethod described
in Exanple 9 was perforned using the
tEXeRRYPsOF) oAy Fprylpgthyl 4-({6=[5-

%]%Bxi?ﬁl}E]P%i?’ﬁ?hnﬁoﬁll%?ﬁg&iyﬁ)ﬁ l%%‘la%n ‘g_ 622 mol )
EE?%%%FPlEQER§l$%F IESF 8%&2%_%; andhggpstead of ZdtWP’
315)

The same reaction as in the method described in
Example 19 was performed using the 5-(ethylsulfonyl)-1-
(6-{[1-(lH-imidazol-1-ylcarbonyl)piperidin-4-
ylloxylpyrimidin-4-yl)indoline (200 mg, 0.414 mmol)

produced in Reference Example 31 to obtain the title

o

compound as white foam (107 mg, yield: 50%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.56 (1H, d, J = 9
Hz), 8.54 (1H, s), 7.73 (1H, s), 7.69 (1H, d, J = 7 Hz),
7.68 (1H, s), 7.65 (1H, s), 6.53 (1lH, 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 (2H, m), 3.30-3.19 (6H, 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]



obtain the title conpound as white powder (233 ny,

yield: 58%. 143 1H NMR (500 MHz, DMSO d6) ppm -

8.56 (1H, d, J =9 Hz) , 8.55 (1H, s) , 7.69 (1H, d,

J =7 Hz) . 7.68 (1H s) , 1glzzs (1H, s), 5.34-5.29

(1H, m, 4.72 (2H, q, J 4.09 (2H, t, J =9

-ru) 3.76 (2H dt J = 14 Hz, 5 Hz), 3.34-3.27 (4H,
’3210é q, 7Hz)204199§EIZH, n,

(E6Tal 6063 DH - h?thylagltsnwlt 13(e-7lM)3- M5 (ESI)

mz: 515 [M+ H] +. [0240% (Exanpl e 62) 3-furyl et hyl

neyiplbutangey hyPEREF sAyN Y # nddl PRY 1PYFIPAlRrdirwlqindoline

i peridi ne-1-carbox ate (exenpl ary conpound
Kﬁg %%é%YT?@mE%M% r@%ct?%% as in the nethod described
5 (65%%¥Edﬁy%%v¥$§a.§% QE“PQ %ﬁ%r%%%ﬁgﬁ described in

R T A g <
§§§lhﬂ4ﬁ?is&9pﬁ9rﬁ%§aphe43}19QnQB&@ha theot bl €0.515
conpound as ite foam (107 ng, yield: 500). 1H N

rdD) Mo d VB 86) REfpPBhc8. BRafpHe 30 4nd,9indEkad of
8.54 (1H, s), 7.73 (1H s), 7.69 (1H, d, J = 7 Hz),

HutPl (dil oBdfo¥mbbe( 1Hsoshle?id3atlt, chllor8dd3 (6dHuL,
s), 5.30-5.25 (1H, m, 4.94 (2H m, 4.09 (2H, t, J =
©. ¥z )mmo B) 770 30Bda 2HEhe) £18180c8mpOUNEHASThite powder
1.99-1.97 (2H, n% 1.62-1.56 (2H m, 1.10 (3H t, J
195 By, ywsl@ESSJ Shtz: 513 [M+ H +. [0241]

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.56 (1H, d, J = 9
Hz), 8.55 (1H, s), 7.69 (1H, 4, J = 7 Hz), 7.68 (1H, s),
6.24 (1H, s), 5.34-5.29 (1H, m), 4.09 (2H, t, J = 9 Hz),
4.00-3.95 (1H, m), 3.79-3.74 (1H, m), 3.37-3.16 (6H, 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, d, J = 7 Hz);

MS (ESI) m/z: 473 [M + H]'.

[0242]

(Example 64) 2,2,2-trifluorocethyl 4-({6-[5-
_(propylsulfonyl)indolin—l—yl]pyrimidin—4—
ylloxy)piperidine~l-carboxylate (exemplary compound No:
396)

The same reaction as in the method described in
Example 61 was performed using the 1-(6-{[1l-(lH-imidazol-
l-ylcarbonyl)piperidin-4-ylloxylpyrimidin-4-yl)-5-

(propylsulfonyl)indoline (140 mg, 0.282 mmol) produced in



144 (Exanple 63) 5-(ethylsulfonyl)-1-(6-{[1-(3-

nmet hyl but anoyl.) pi peri di n-4-yl ] oxy}pyrimdin-4-yl)indo
ine (exenplary conpound No: 328) The sane reaction as
in the nethod described in anpl e 6 was perforned
usi ng the 5-(ethylsul fonyl)-1-]6-

(pi peridin-4-yloxy)pyrimdin-4-yl]indoline (200 ng,
0.515 mmol) produced in Reference Exanple 30 and,
ReSerancof EXpUPYE ¢RI bPoPBERARehEs&v&Ler FemReRad as
chloride (69 L 0.57 mmpl ) to qgbtain the title
%Bhﬁ%uﬂawﬁérmﬁﬁ?eop@ﬁﬂevle%§956ﬁﬁ)-yield: 800). 1H NMWR
(500 ;MHz DWBC>dg%16 Efn1 8,56 _(1H, d, J =9 Hz),

8. 55 (TNMBS)(50p &8z, 1 RMSP-dy) =37Pppy 87588 ({Hapdr sy, = 9

.24 (1 5.34-5. , , 4.0 H t, =
Eﬁf: 545%0?%595S?1k?'§$,Qéhggg%.94f(?H%%%1,E3§§77§%165)'
6 y 22 dpod (Fu7 Hz), 2427904-34954(3H, _nk,
5988 o E3f7>' Bo1200 (F4A T £ 2% RS0 08 R
d.0d w2, He): gM5 6EBL) , bz 6413 H Mat  Hy+= 1k0R47] 5 1z),
(Exanple 64) 2,2,2-trifluoroethyl 4-({6-][5-
3(peepybsul(iany) i ndollbn{28y! kpydi # @i ®z4, 2.04-2.00 (2H,
yl } oxy) pi peri di ne- 1- car boxyl ate (exenpl ary conpound
o, 1398)1ThE dé@ie meéacti 6A-4sSiln (Phe methOd9dedSH, béd J
in Exanple 61 was perforned using the
f- {6HE) 1- (1Hi mi-dazol -
1-yl carbonyl) pi peri di n-4-yl]oxy}pyrimdin-4-yl)-5-
WEréE?ﬁéuWﬂéﬁyﬁE?ndMlﬁn5]¥140 ng, 0.282 mmol) produced
' 145 Reference Exanple 33 to obtain the title

g@ﬁ%é&nd as

(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—(piperidiﬁ—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

o\

(107 mg, yield: 48%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.55 (1H, d, J = 9
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),
4.00-3.95 (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), 2.04-1.95 (3H,
m), 1.65-1.49 (4H, m), 0.91 (3H, t, J = 6 Hz), 0.90 (6H,

d, J = 6 Hz):



white powder (89.0 ng, yield: 60%. 1H NVR (500 MHz,
DVBO- d6) 6 ppm 8. 55 (1H, d, J =9 Hz), 8.55 (.1H,
s), 7.69 (1H, d, J = 7 Hz), 7.68 (1H, s) 6.24 (1H,
s), 5.33-5.29 (1H, n), 4.72742H. q, J = Hz) 4.09
(2H, t, J =9 Hz), 376(2H t, J-= 14 Hz, 5 Hz),
3.36-3.26 (4H m, 3.19 (2H, t, J = 8 Hz), 2.04-2.00
2H, ng 1.6 60(2H M, 1.59-1.51 (2H, m, 0.91
8H(EBI) gm/7: Hﬂ537 (NSt (ES[) mz: 529 [M+ H+. [0243]

i/%g le 65) 1-(6-{[1- (3 nmet hyl but anoyl ) pi peri di n- 4-
|T5/)}pyrim'din 4-yl)-5- (propylsulfonyl)indoline

xe No: . 397 t|on as in
gﬁ)éaﬂ'gh §6gegp? gearﬁﬁl éﬁ'gﬁ %nﬁé rfor med
S b8, b 3h o BAPPEEL 0 1 Yaot -
gy?rasz%lb%bgl@daagmHeargoﬁgﬁam@l )exefng%%@d dop ound No:

erence Exanple 32 to obtain the title conpound

whbje powder (107 ng, yield: 48% . 1H NWVR (500 MHz,
DVMBO-d6) 8 ppm 8.55 (1H, d, J =9 Hz), 8.55 (1H, s)

, 7.6Ph¢ 1$hmd, rdact Toidzds Im68héliketidd BeRdribEd $h,
5.34-5.29 (1H, m, 4.09 (2H, t, J =9 Hz), 4.00-3.95
Exbipie, 63. v@s3pg4fotHednisiBg3Th®. 26 (63H,[1mM(1H-imidazol-
3.21-3.16 (3H m, 2.22 (2H,_d, J =7 Hz), 2.04-1.95
ésmlcaﬁyonyléslpeagdenﬂfl ) O@tygpycramldtln—ﬁ ~¥18 H7) ,

0.90 (6H, . d, J 6 Hz); 146 - %ES%) mz. 487 [M + _
gpxopyégg&ronyl 1ndollne (140 mg, mmol) produced in
Reference Example 35 to obtain the title compound as
white powder (136 mg, yield: 91%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.56 (1H, d, J = 9
Hz), 8.55 (1lH, s), 7.65 (1H, 4, J = 7 Hz), 7.64 (1lH, s),
6.25 (14, s), 5.33-5.29 (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 (5H, m), 2.05-2.00 (2H, m), 1.67-1.60 (2H, m),
1.16 (6H, d, J = 6 Hz);

MS (ESI) m/z: 529 [M + H]".

[0245]

(Example 67) 1-(6-{[1-(3,3-dimethylbutanoyl)piperidin-4-
ylloxylpyrimidin-4-yl)-5-{(methylsulfonyl)indoline
(exemplary 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-yl]indoline

hydrochloride (150 mg, 0.365 mmol) produced in Reference



(. Exanpl e 66) 2,2,2-trifluoroethyl 4-({6-][5-
(|sopropylsullfonyl)|ndol|n 1-yl] pyri mdin-4-

y. |} oxy) pi peri di ne- I-carboxylate (exenpl ary conpound
No: 419) The same reaction Ln the nethod descri bed
in Exanple 61 was perforneé using'the

1-(6-{[1-(1H i m dazol - -
1-yl carbonyl ) piperidin-4-yl]o pyrim di -5-
@%ﬁ%@&?s%?f%%@l)+%%%??ﬁeo 14@ uOGOEBQYﬁﬁDP¥1ﬁﬁ@§Qé@éter

in Reference Exanple 35 to_obtain the title conpound

Bertvipnt Bl petket %ﬁ%@rhae Wél HL 990p> THDNWRtPSQQtaln

$8: < 0 CoboSuRE s PR0e b el ﬁéﬁ fen ke 1®:28s) .
;  33-5. L 4.42 (2H,

G 0p S T390 fgal o duePach S0t 8 Js5” Tn) B Lo < o

ﬁzi{ 835§7}§H27 (5Hy ﬁlJ ¥H05s¥ 08, 6§H 1/, gl @7—176%2

6H, d HzJ (ESI) mz: 529

{31\&4 H,lrt, s[QZ%]BLK—FS(Wl elf6,7)m , 4.09 (2H, t, J = 9 Hz),
1-(6-{[1-(3,3-dinethylbutanoyl)piperidin-4-

YL Doxy} pyribiidimy A- 9L B553( ABt HYHS Ul PNYl. YilrBal3icng1H, m),
(exempl ary conpound No: 73) The sane reaction as in
Bhe9métHodtdescri Bedzi n 3EXEnpBl &73 (Wds perf Sr-ied (3¢, ng) /
the 5-(nethyl sul fonyl)-1-

?62§piéﬁri§ n-4- 950iy?6yﬁ?ﬁtdmh+4lyﬁﬁrﬁdépid@H, m), 1.00
hédrochlorlde (150 ng, 0.365 mmol) produced in

Fer&nce - 147 Exanpl e 27 and, instead of

U BPPEe TreY LA78 6 BBl 1o obtain the title
%egggynd as white foam (149 ng, yield: 860).

(Example 68) cyclopropylmethyl 4-({6-[5-
(propylsulfonyl)indolin-1-yl]lpyrimidin-4-
vl}loxy)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-(lH-imidazol-
1—ylcarbonyl)piperidin—4—yl]oxy}pyrimidin—4—yl)—5—
(propylsulfonyl)indoliné (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-d¢) & ppm: 8.55 (1H, d, J = 9
Hz), 8.55 (1H, s), 7.69 (1H, d, J = 7 Hz), 7.68 (1lH, s),
6.24 (1H, s), 5.31-5.2¢ (1H, m), 4.09 (2H, t, J = 9 Hz),
3.86 (2H, d, § =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,



1H NMVR (500 MHz, DMBO-d6) 8 ppm 8.55 (1H, d, J
Hz), 8.55 (1H, .s), 7.74 (1H s), 7.73 (1H d, J
Hz), 6.24 (1H s) , 5.34-5. 29 (1H, m , 4.09 (2H t,
J =9 Hz) , 4.02-3.97 (1H, -nh, 3 85-3.80 (1H m,
3.41-3.36 (1H, nm), 3.29 (2ﬁ 9 Hz), 3.22-3.17
(1H, n) 3.15 (3H, s), 2 26 (2H s) 2, 05 1 94 (2H

n%, 66- 1. 50 (2H, n) s)
m73 @m@h FE. t{odas]’ (Eﬁénppe5@89 é§c|8ﬁnoﬁyhnﬁt8§r0 25

é £5- (propyl sul fonyl)indolin-1-yl]pyrimdin-4-
o%% pi peri di ne- 1- carboxyl ate (exenplary conpound

The S a t n as in the nethod descri bed
&g égﬁﬂﬁPe 44§ggs[@e%f ned using the
% _? [1-(1Hi m dazol -
yl car bonyl ) pi peri di n-4-yl ] oxy}pyri mdin-4-yl)-5-

isu n ~ (06423 _mmol ) produced
(ﬁﬁgggfirgggeakigﬁgggbggmsggg%?glanhggtltle conpound
assophbp el §Qapbh4piABolYhehdy1T8%WrimidiNVR (500 MHz,
DMSO-d6) ppm 8.55 (1H, d, J =9 Hz), 8.55 (1H, s),
Y169xyiplipdridime#1Hehrbdx68atdH,(eXemplari4 dolidous)d, No:
5.31-5.26 (1H, m, 4.09 (2H t, J =9 Hz), 3.86 (2H
é15) = 7 Hz), 3.79-3.75 (2H, n), 3.30-3.18 (6H, m,
2.01-1.98 (2H, m, 1.64-1.51 (4H m, 1.14-1.06 (1H,
148 The TmA ysjctionjas impghe 095209 dﬂsc€2pﬁdn}n

Fﬁ@g@?e2g4 agkgeg%ofmed gs%k% g&é 1- 6 {[1 Hh imidazol-

l-ylcarbonyl)piperidin-4-yljoxylpyrimidin-4-yl)-5-
(isopropylsulfonyl)indoline (184 mg, 0.371 mmol) produced
in Reference Example 35 to obtain the title compound as
white foam (72.0 mg, yield: 39%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.56 (1H, d, J = 9
Hz), 8.54 (1H, s), 7.65 (1H, d, J = 7 Hz), 7.64 (1lH, s),
6.24 (1H, s), 5.31-5.26 (1H, m), 4.09 (2H, t, J = 9 Hz),
3.85 (2H, 4, J = 7 Hz), 3.79—3.75 (2H, m), 3.34-3.22 (5H,
m), 2.01-1.98 (2H, m), 1.64-1.56 (2H, m), 1.15 (6H, 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~ ({6~[5-
(ethylsulfonyl)indolin-1-yllpyrimidin-4-
vlloxy)piperidine-1l-carboxylate (exemplary éompound No:

317)



(Exanmpl e 69) cycl opropyl nethyl 4-({6-][5-

(i sopropyl sul fonyl)indolin-1-yl]pyrimdin-4-

yl }oxy) pi peri di ne-1-carboxyl ate (exenplary conpound
No: 415) The sane reaction 3% in the nmethod descri bed
in Exanple 44 was perforne& usi ng the
1-(6-{[1-(1H i m dazol -

1-yl carbonyl) pi peri di n-4-yl ] oxy}pyrimdin-4-yl)-5-

(i sopflopys et f oegt)iador s nén (B4 mgthod3desambbyd in
groduced in Reference Exanple 35 to obtain the title

HAPBURICa¥2SWRPLEOLBEM UPANG (Fye yﬁ-&e&hyé@%lfomlmm
O- d6 5
gpsae%ﬁéﬂ 5FV308Y) pmlmad%l-—ﬂ--ylﬂzl)n&o#l@@ (itm §5g,r 0.260
%E%f (érggu%§ﬁ51glR§fer? ﬁf)Eg%h$éf§%§ﬁaP§H lﬁftead of

s et e

0. 522- 8md8) (25, ohkaif: %ﬁe £2%2 1 e ZdmdBundVE s 'v:vﬁll)tem
501 [M+ H +. [0248] (Exanple 70) "2-fluoroethyl

4106 6mp5- y@euhylguLﬁonyl)lndolln 1 yl ] pyri m di n-4-
yl } oxy) pi peri di ne- 1- car boxyl ate (exenpl ary conpound
No: "BERMR (D MHE, SSMBOF®ACK ppras si.B et hennewhod =
described in Exanple 6 was perforned using the
Bz et ByPSul(fbnyls) - 17[69 (1, d, J = 7 Hz), 7.68 (1H, s),
éplperldln 4-yl oxy) pyrimdin-4-yl]indoline (101 ny,

260 ( 1HﬂD§Y pﬁoéﬁcéd2ln (REf efencé -Blanfpile 3¢ ,add= 48 Hz,
I nst ead tyl chlorofornate (2- fluoroethykg .

éhﬁﬁ}ofér?rﬁté%{{%db = 30 Hz,” 4 Hz),

Hz), 3.77 (2H, dt, J = 14 Hz, 5 Hz), 3.30-3.19 (6H, m),

]
Vo]

2.03-1.97 (2H, m), 1, 65-1.58 (2H, m), 1.10 (3H, t, J =7
Hz);

MS (ESI) m/z: 479 [M + H]'.

[0249] |

(Example 71) 2-fluoroethyl 4-({6-[5-
(propylsulfonyl)indolin-l1-yl]pyrimidin-4-
ylloxy)piperidine-l-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-yl]-5- (propylsulfonyl)indoline (103 mg,
0.256 mmol) produced in Reference Example 34 to obtaiﬁ
the title compound as white foam (61.0 mg, yield: 48%).

'H-NMR (500 MHz, DMSO-dg) & ppm: 8.55 (1H, d, J = O
Hz), 8.54 (1H, s), 7.69 (1H, d, J = 7 Hz), 7.68 (1H, s),



0.29 mmol) to obtain the title conmpound as white foam
(108 ng, yield: 870). 1H NWR (500 MHz, DMSO-d6) 5 ppm
8 56 (1H, d, J =9 Hz), 8.55 (1H, s), 7.69 (1H, d, J
=7 Hz), 7.68 (1H s), 6.24:(1H s), 5.32-5.27 (1H
n, 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 (2H,
4, 6511H585(2Fﬁ ¥ 51210 éﬁH mﬁ: §-61
-
£6-
0X

1 0

2 7(2}:1|Z) at, v8 ng)ﬁ) Hz,
mz: 479 5NI+ H+. [0 % mple 71) 2- quoroethyI
4.7 [és ?pﬁ%ﬁyl%ﬁtf%nyl anéklﬁ Hz %P]éyp mildFin- 9

I ' di 1- t d
3 égkp% dhe Teactionzas i e 9523%@&'
%??%?FS?EL§2 D e Eerggrﬁeglu§4ﬁg hhe 0.91 (3H, t, J =7
M&pxy)pyr|n1d|n 4-yl]-5-(propyl sul fonyl)indoline (103
ng, 0.256 nmol) produced in Reference Exanple 34 to

@bt agEBr)thezti ybe ¢anpound as white foam (61.0 ny,
yi el d: 480) 1H NVR (500 MHz, DMSO-d6) 6 ppm 8.55

(dpod, J =9 Hz), 8.54 (1H s), 7.69 (1H, d, J =7
Hz), 7.68 (1H, s), 150 6.24 (1H, s), 5.32-5.27 (1H
Exadhpbd (2MH 2dfludroced8yhiz 4- 46Hiﬁ 4.26 (2H, dt, =
30 Hz, 4 Hz), 4.09 (2H,_t, J =9 Hz), 3.77 (2H, dt J
iliﬂbHZyl§uHiPnY3)3md9118 A6mL] @yrlmzdez- 99 (2H, Iﬁ,
1, 65-1.51 (4H, m, 0.91 (3H, t, J =7_ Hz) ; M5 (ESI
ﬁﬂiOX&lep@p;dﬂp$ l1-carboxylate (exemplary compound

483)

The same reaction as in the method described in
Example 70 was performed using the 5-(isobutylsulfonyl)-
1-[6~(piperidin-4-yloxy)pyrimidin-4-yllindoline (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, d, J = 6 Hz), 7.70 (1H, s),
6.24 (1H, s), 5.32-5.27 (1H, 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), 3.80-3.75 (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 + H]".

[0251]
(Example 73) isopropyl 4-({6-[5-

(isobutylsulfonyl)indolin-1-yl]lpyrimidin-4-



[0250] (Exanple 72) 2-fluoroethyl 4-({6-[5-
(i sobutyl sul fonyl)indolin-I-yl]pyrimdin-4-
yI}oxy)piperidine-I-carboxyIate (exenpl ary conpound
No: 483) The sane reaction in the nethod descri bed
in Exanple 70 was perforne& usi ng the
5- (i sobutyl sul fonyl) -
1-[6-(piperidin-4-y|oxy)pyrinidin-4-y|]indoline (101
Y} OXE papennBiheplodacedxiya aRef degene IBranpican@6ind No:
obt a the title conmpound as white foam (113 ng,
gi’ &l d 920). 1H NMR (500 MHz, DMSO- d6) 5 ppm 8 55
(1H 5 (1H, . s), 7.71 =6

Tdr’le/osiri% r%agfl%nzaS(m te} mstéﬁdsdg?cefmedmm

= 30

am&ggt?l Zaﬁgpfféorgéd u51§g)ﬁPF %6 (2 d%y%%ﬁ%fqﬁyl -

? ﬁ;}%éi(: "E‘S—yigé% #%'ﬂ’l&lq_&%‘;] g—'g}zl) d.r%j)q_?ir‘% E@)OO mg,
ngggggéfﬂﬁz%régzcEM tnHREfe PRI ERADI R 13) obtain

€hsobutyksubhpByihhi BEOWnAtE- Wolpy riimodingy,4 b ¢: 993) .
yl } oxy) pi peri di ne-1-car boxyl ate (exenpl ary conpound

No:  Y4iFMEThE SameZ camNs@d as o Bphhe smetshqd njesgr ighed o
in Exanple 31 was perforned using the
8z(is8batyl(sdlf enyl y-71 (1H, 4, J = 7 Hz), 7.70 (1lH, s),
#956' 8%282}%3}‘%9%'@8%23%5%%3%,&42 b BlamAwned o ©
9? P Qégf2ﬁlt|€ conp%und as Wh'tﬁé%Pthgllggm%4 Hz, 5
Hz), 3.30-3.20 (4H, m), 3.12 (2H, 4, J = 6 Hz), 2.03-1.94
(3H, 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 + H] .
[0252]
(Example 74) isopropyl 4-[(6-{5-
[ (cyclopropylmethyl)sulfonyl]-indolin-1-yl}pyrimidin-4-
yl]oxy)piperidine-1l-carboxylate (exemplary compound No:
535)

The same reaction as in the method described in
Example 31 was performed using the 5-
[ (cyclopropylmethyl)sulfonyl]-1-[6-(piperidin-4-
vloxy)pyrimidin-4-yllindoline (150 mg, 0.360 mmol)

produced in Reference Example 38 to obtain the title

compound as white foam (177 mg, yield: 98%).



1H NWVR (500 MHz, DMBO-d6) S ppm 8.54 (1H, d, J =9
Hz), 8.54 (1H, s), 7.71 (1H, d J=7Hz), 7.70 (1H

s), 6.23 (1H, s), 5.30-5.25 (1H, m, 4.78 (1H, sept,

J =6 Hz), 4.09 (2H, t, 9 Hz), 3.74 (2H dt, J =
14 Hz, 5 Hz), 3.30-3.20 (4£F , 3.12 (2H, d, J =6
Hz), 2.03-1. 94 (3H, m, 1.62-1.55 (2H, m, 1.19 (6H,

d J =6 Hz), 0.97(6H d, J = 6 Hz) ; M5 (ESI) nfz:

503 [HPNMH]y5OO[MEBZ]DME@ampDe87mpmcsapﬁbpyﬂﬂ4 f¢6I{5-7

| t hyl ) sul fonyl ] -i ndol ! din-4
54 T ol per 81 e f“@a‘ﬁﬂ%x]yﬂ'a{‘g%'&eﬁﬁ 1 Ebmsatind®)

'$b23giﬁfﬁ%|% 315 ok~ ot ot a 847 nd-Ohe T od ey e

h f I 1-[,6- di-n-4-
L Eyhons P ) s DY s A PRty e,

dugegni f nce, Ex €-:38nt bt n the-tithe
%%ﬁpoﬁngoag €E|§%§f6§n1(%ggh 3[§9igF§ ﬁ% o ?71é%h’ d J

4H NMVR (5900MHzZ, 9 DVBEM (16%) 6 ppeR-8..55 (éHv ﬁo,Jl?lé (6H,
Hz), 8.54 (1H, s), 7.70 (1H d, J = 8 Hz), 7.69 (1H,

8), J 6. @3HE{1H 0s37-6.83- %5186 mlH onk,7-4..48 ((2H, m@pt@ 13-
J 6 Hz), 4.10 (2H, t, J =9 Hz), 3.74 (.2H, dt, J =
Q41®t(25, k), 3. 30 3.26 (2H, m, 3.24-3.20 (2H, lﬁ,
3.17 (2H, d, J = 7 Hz), 2.01-1.95 (2H, m, 1.62-1.55
M@FlEﬂi @/19 @@H (Md+ H =6 Hz), 0.87-0.85 (1H, m,
[02 0.43 (2H, m, 0.13- 0.10 (2H, m;
(Example 75) 2-fluoroethyl 4-[(6-{5-
_[(cyclopropylmethyi)sulfonyl]—indolin—l—yl}pyrimidin—4—
vlloxy)piperidine-l-carboxylate (exemplary compound No:
539)

The same reaction as in the method described in
Example 70 was perfofmed using the 5-
[ (cyclopropylmethyl)sulfonyl]~-1~[6- (piperidin-4-
yloxy)pyrimidin-4-yl]indoline (150 mg, 0.360 mmol)
produced in Reference Example 38 to obtain the title
compound as white foam (182 mg, yield: 92%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.56 (1H, d, J = 6
Hz), 8.55 (1H, s), 7.70 (1H, 4, J = 8 Hz), 7.69 (1H, s),
6.24 (1H, s), 5.32-5.27 (1H, m), 4.61 (2H, dt, J = 48 Hz,
4 Hz), 4.26 (2H, dt,-J = 30 Hz, 4 Hz), 4.10 (2H, t, J =9
Hz), 3.79-3.75 (2H, m), 3.30-3.26 (4H, m), 3.17 (2H, d, J
= 7 Hz), 2.03-1.98 (2H, m), 1, 65-1.58 (2H, m), 0.87-0.85

(1H, m), 0.47-0.43 (2H, m), 0.13-0.10 (2H, m);



M5 (ESI) mfz: 501 [M+ H+. [0253] (Exanple 75)
2-fluoroethyl 4-[(6-{5- '

.[ (cycl opropyl met hyl ) sul fonyl]-indolin-1-yl}pyrimdin-

4- yI]oxy)piperidine-l-ca1b9églgte (exenpl ary conpound
No: 539) The sane reaction as in the nethod descri bed
in Exanple 70 was perforned using the 5-

[ (cycl opropyl net hyl ) sul fonyl ]-1-[6-(piperidin-4-

MA od&S Py riht di PO %- {M ]+ ndbii ne (150 ng, 0.360 mmol )
roduced in Reference Exanple 38 to obtain the title

@Hﬁﬁﬁhnd as white foam (182 ng, yield: 920). 1H NMWR

i 79) St (alP ek iy a1
Wby nS (BPe gt aV L Shod L0010y B gmiaat™e-
Splegtle e el L i i g

, 0.87-0.85 (1H, m, 0.47-0.43 (2H, m,
0.13-0.10 (2H, m; 153 - M5 (ESI) mz: 505 [M+ H] +.
[ 0254]he (ftea AB)orR, s 2tk rehé | Wot 68 habsdribhbd{ bn
[ (cycl opropyl met hyl ) sul fonyl ]-indolin-21-yl}pyrimdin-4
Exathp bxy§pi pes i deneeotmedr hexybatee( &xenpl ary conpound
No: 542) The sane reaction as in the nethod descri bed
[ hcy Eappdry bieayl peul donyd ludiig-t{Hé -31H-imidazol-1-
cyclopropXInethyl)sulfon 171-1-(6-{[1-(1Hi m dazol - |
yic y

arbonyl)piperidin-4-ylloxylpyrimidin-4-yl)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

[eid

).

'H-NMR (500 MHz, DMSO-dg) & ppm: 8.55 (1H, d, J = 9
Hz), 8.55 (1H, s), 7.70 (1H, d, J = 8 Hz), 7.69 (1lH, s),
6.24 (1H, s), 5.34-5.29 (1H, m), 4.72 (2H, g, J = 9 Hz),
4.10 (2H, t, § = 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-{[l-{methoxyacetyl)piperidin-4-
yl]oxy}pyrimidin—4—yl)—5—(methylsulfonyl)indoliﬁe
(exemplary compound No; 98)

The same reaction as in the method described in

Example 6 was performed using the 5-(methylsulfonyl)-1-



yl car bonyl ) pi peri di n-4-yl ] oxy}pyri mdi n-4-yl)indoline
(70.0 ng, 0.696 mmmol ) produced in Reference Exanple 39
to obtain the title conmpound as white foam (99.0 ny,
Cyield: 790) 1H NVR (500 54DNBC>d6) 5 ppm 8.55
(1H, d, J 9 Hz), 8.55 (1H’"s) , 7.70 (1H, d, J =8
Hz), 7.69 (1H, s), 6.24 (1H s), 5.34-5.29 (1H m,
4.72 (2H, q, J =9 Hz), 4.10 (2H, t, J =9 Hz), 3.76
(@#Kpﬁperﬁdiniﬂ Fzoxy) By yimiQiBGASyZGiodH;imﬁ (3187 mg,
2H, d, J. =7 Hz), 2.04-2.00 (2H, m, 67-1.60 (2H,
éj3oé BRobH) ssreéppeﬁ)lnoR@fe@emge(EHampﬁp 2@ . I@stead
(2 : MS.(ESL) mz: 541 [M+ H] +. 0255] (Exanpl e
qﬁ)b&t(é “{Pi%ﬁﬁ?ﬁ@ﬁ%eeﬂl?ltg‘@?‘iﬁéﬂeawﬁ ghloride (32 uL,

eém% EBRObAU NG So8) CYRo CCHRE T eatt] S S ifger

cr ed in Example 6 was performed using
% ?h§§§u| §n3|) 1 154 -

{I-ﬁ-l\(bﬂi p@eﬁ%f prodyébﬁ’é‘dl@g’)“ :f;lrrﬂn é'foiﬁ]‘iiP' izsge (811545 My,

. 304 uced in Ref

dnsyead9 k) buyyhachhar okor mat g3 WEHhO&ya@eLyh Hz)' 6.24
chl ori de (32 L, 0.34 nnDI) to obtain the title

¢corposng 533ah5teofmam1 0108 4ng1-yi.elkd:(4H9Ym) ,1H-.NER 3. 90
(500 MHz, DMsSO-d6) S ppm 8.55 (1H, s), 8.55 (1H, d,
J1E, omHz) 3.%974. 63H,(18), m7,73.€0H,(3d, 3)5 B.RD-3.@6244H,
' (1H S{ 5.35-5.30 (1H, m, 4.11-4.08 (4H, m,
1B) 9533; @o 3{‘11Hs n)2 8469-9665 2f1HM) ) 1-8929 .(52H, (28),, m
29- 3. 3 15 (3H, s), 2.04-1.96 (2H, m,
5503 15 5m EH 4ﬁf * ORI
[0256]
(Example 78) tert-butyl 4-({6-[5-
(cyclopropylsulfonyl)indolin-l-yl]lpyrimidin-4-
' yl}oxy)piperidine-l-carboxylate (exemplary compound No:
437)

The same reaction as in the method described in
Example 56 was performed using the 5-
(cyclopropylsulfonyl)indoline (30.3 mg, 0.136 mmol)
produced in Reference Example 15 to obtain the title
compound as white powder (63.2 mg, yield: 93%).

'H-NMR (400 MHz, CDCls) & ppm: 8.56 (1H, d, J = 9 Hz),
8.50 (1H, s), 7.74 (1H, dd, J = 9 Hz, 2 Hz), 7.67 (1lH, s),
5.98 (1H, s), 5.31 (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 (2H, m):;



MS (ESI) mz: 469 [M+ H +. [0256] (Exanple 78)
tert-butyl 4-({6-[5-
(cyclopropylsulfonyl)indolin 1-yl ] pyrimdin-4-
yl }oxy) pi peri di ne- 1- carboxylgte_(exenpl ary conpound
No: = 437) The sane reaction as in the nethod descri bed
in Exanple 56 was perforned using the 5-

ycl opropyl sul fonyl )i ndoline (30.3 ng, 0.136 nmmol)
%50&@%86 PhzZRePBRrentetERaNDl e 15 to obtain the title

gn‘ggm as white powder (63.2 ng, yield: 930). 1H NMWR
I CDC13) S ppm 8.56 (1H, d, J =9 Hz) , 8.50

P i
Sei: bt Thostegl Skl =y sttt 0,

., , , ,_l : .
g%io%xféléfﬁ%dﬁg% 1 cg?géggéa@k é%%?gp&?g%Egb%p%hﬁd No:
426§6-[5-
(cyclopentylsulfonyl)lndoI|n-1-y|]pyrin1din-4-
yl } oxyh @i pené dr@get 1 car hoxyh at ke (mxehpHadgseonpeoednin
No: 526) The sane reaction as in the nethod descri bed
Emamplenpbewb6 wasfpemedr medngsithg the 5-

(cycl opentyl sul fonyl)indoline (102 ng, 0.406 nmmmol)

pedgherantilRef épance indadphne 12 0o mght &)i-rf Otha&moily |
conmpound as white powder (189 q% yiel d: 880).

produced in Reference Example to obtain the title
compound 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 (1H, 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 (2H, 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}oxy)piperidine-1l-carboxylate
(exemplary compound No: 617)

The same reaction as in the method described in
Example 56 was performed using 5-methylsulfinylindoline
{116 mg, 0.641 mmol) to obtain the title compound as

white powder (146 mg, yield: 50%).



1H NVR (400 MHz, CDC13) S ppm 8.56 (1H, d, J = 9 Hz),
8.50 (1H, s), 7.73 (1H, d, J = 9 Hz), 7.67 (1H s),
5.98 (1H, s), 5.31 (1H, m), 4.06 (2H t, J

3.80 (2 M, 347 (1 M198.34-3.23 (4H ),

9 Hz),
2. 11- 95(4H m), 1.88 (2H, m), 1.81-1.66 (4H, ),

1.60 (2H, m, 1.48 (9H, s); MS (ESI) mz: 528 [M+
! | tyl e
g B ) o) Spitel s, 0, 0 -5 e

gl-ad ] i nd)di - Ayl foxXy) Pi per i o netdi; cagpoxytavenz, 1 Hz),
(exenpl ary corrpound No: 617) The sane reaction as In

3.l netthods)descridediin mExappd® bBH was, perfopned), 3.75
usi ng 5-nethyl sul finylindoline (116 ng, 0.641 nmol)
t281,0bt)ai M 13te-3.114 e(Lonpound? asc (Wt es powtde? S (126, ny) ,
yield: 500). - 156 1H NVR (400 MHz, CDCl1l3) 6 ppm

8.8 (atH, ™,/ J1-433 1—% SB8.43 (1H, s), 7.50 (1H, s),

7.37 1Hr@}‘j 1, Hz), 5.89 (1H, s), 5.26
MaHE g ”(52914 JH]: ‘9 Hz), 3.75 (2H m),

3.18 (4H, 2.66 (3H, 1.95 (2H, n), 1.68
[(302%89 , 1(43 (g)H S): I\/(IS(ESISg m z: 4(59 '[Mm+ H +.

ﬁﬁa?%ﬂ%% AT BH POPIOPKL o methylsulinyd) indolin-
119/1]];5%{&{@(91@[4;9/“9@ %@ﬂa%@ez cgﬁ}sgsewg@&e

exe nmpl ary corrpoun The sane reaction as in
thempt hod dasssihedidn 6£5anpl e 56 was perforned

usi ng' 5-met hyl sul finylindoline (329 ng, 1.79 muol)

and, THistead refadterdn A Viln 4~he method described in

Example 56 was performed using 5-methylsulfinylindoline

(329 mg, 1.72 mmol) and, instead of tert-butyl 4-

hydroxypiperidine-l-carboxylate, the isopropyl 4-[(6-

chloropyrimidin-4-yl)oxy]piperidine-l-carboxylate (535 mg,

1.79 mmol) produced in Reference Exaﬁple 42 to obtain the

title compound as white powder (467 mg, yield: 59%).
‘E-NMR (400 MHz, CDCl3;) & ppm: 8.42 (1H, d, J = 9 Hz),

8.36 (1H, s), 7.42 (1H, s), 7.31 (1K, dd, J = 9 Hz, 1 Hz),

5.83 (1K, s), 5.22 (1H, m), 4.83 (1lH, m), 3.90 (2H, t, J

= 9 Hz), 3.73 (2H, m), 3.24 (2E, m), 3.17 (2H, t, J =9

Hz), 2.60 (3H, s), 1.91 (2H, m), 1l.64 (2H, m), 1.16 (6H,

d, J = 6 Hz);

MS (ESI) m/z: 445 [M + H]'.

[0260]

(Example 82) tert;butyl 4- ({5-methoxy-6-[5-

(methylsulfonyl)indolin-1-yl]pyrimidin-4-



hydr oxypi peri di ne- 1- car boxyl ate, the isopropyl 4-[(6-
chl oropyri m di n- 4-yl ) oxy] pi peri di ne-1-car boxyl ate (535
ng, 1.79 mmol) produced in Reference Exanple 42 to
obtain the title conpound as7white powder (467 ng,
yield: 599 . 1H NWMR (400 MHz, CDC13) 6 ppm '8.42 (1H
d J =9 Hz) , 8.36 (1H s), 7.42 (1H, s), 7.31 (1H,
{fﬁpxx%pl%n adtﬁﬁri caﬁ g g%@e %L§69§% &1@ﬁrg%§n§4%%
%éﬂ) , 3.17 (2H, t, J =9 Fh) 2.60 (3H s), 1.91
1.64 (2H, m, 1 16 (6H, d, J =6 Hz) ; M5

(ES) )od a5 {Merdl ac 102601 EXaIR! 8e82) ibed in
tert-butyl 4-({5-nethoxy-6-[5-

ﬁﬁEhﬁYéSQEfQQ¥|bb@@@kmﬁdluﬁhh@yEkmd$h®i%u15%nyllndol1ne
yl } oxy) pi peri di ne-1 -car boxyl ate (exenplary conpound
No29 264) 1The mmnﬁ)readmimnsaeabnoﬁh&e&ﬁkhmdydeﬂeribed
in Exanple 56 was perfornmed using
Bydephypngt@dyhendobaméoxylggengtht @Enﬂn@uﬁyénd

i nstead of tert-butyl

ﬁpélpéseyér@@?h@ﬂﬁ@yil@aﬂbaxﬂraﬂé oxyH @ ipertiiaeyll —4- [ ( 6-
chl or o- 5- net hoxypyri m_di_n- 4-yl ) oxy] pi peridi ne-| -
CAFBORYIALE (947 KG: 1-01 FHON) BYoduced i Rersrencs

&%Fggﬁe §n1?4§ tain §ESI l%ég ggﬁfnd as 869 |sh hite
%?g$3)4§1p%g‘ §8%%d(1§5,§) 7. 73 7.70 (3H m , 5.38

8 Hz) , 3.79 (2H, n)

3 03 ({g&M (403188 | %ﬁﬁc{g 8,88, %2'?3 1H‘] G (75@3‘
8

7.70 (3H, m) 5.38 (1H, m), 4.34 (2H, t, J = Hz), 3.79
(2H, m), 3.77 (3H, s), 3.36 (2H, m), 3.24 (2H, t, J =09
Hz), 3.03 (3H, s), 2.04 (2H, m), 1.83 (2H, m), 1.48 (SH,
s)i:

MS (ESI) m/z: 505 [M + H]™.

[0261]

(Example 83) isopropyl 4-({5-methoxy-€é-[5-
(methylsulfonyl)indolin—l—yl]pyrimidin—4—
yl}oxy)piperidine—l—carboxylate'(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-(methylsulfonyl)indolin-1-yl]lpyrimidin-4-
yl}loxy)piperidine~l-carboxylate (369 mg, 0.731 mmol)
produced in Example 82 to obtain the title compound as

white foam (209 mg, yield: 58%).

o\



s); Ms (ESI) mlz: 505 [M+ H . [0261] (Exanple 83)

i sopropyl 4-({5-nethoxy-6-[5-

(et hyl sul fonyl )i ndolin-1-yl]pyrimdin-4-

yl }oxy) pi peri di ne-1- car boxyla8e-(exenpl ary conpound
No: 262) The same reaction as in the nethod descri bed
in Exanple 28 was perforned using the tert-butyl

4- ({ 5y

msthoxyN%R §4PneyﬁstuPFoﬁ9 ? AR E %3yI}pyr?hfd|n AT

y!1oxy3@i pey | dines | ¢ car bexyl at 64(368,ngy) ,0473% nmuml) ¢, o
produced in Exanple 82 to obtain the tltfe conpound as
whe tiez f pamn §20920D, myj ebd7758%%, s)158. 40H(BRNR £4003 .24
MHz, CDC13) 6 ppm 8.23 (1H, s), 7.73- 7.71 (3H, m
- B2B9 {1H] #)9,H4) 943(AH, (B¥,, s4,32.03H,(2tl, t),=188HKz)(2H
3.83 (2H, m, 3.77 (3H, s), 3.40 (2H, m, 3.24 (2H,
»J1=29 Hel, Q.03 fSﬁIHS); 2.05 (2H, m, 1.84 (2H,
, 1.27 (6H, d, J =6 Hz);, M5 (ESI) mz: 491 [M +
Q} ES%DZBQT (ﬁ?énbMe+8ﬂ) tert-butyl 4-[(6-{5-[(2-

C??%i yet hyl ) sul fonyl]indolin-I-yl}pyrimdin-4-
t]piperidine | - car boxyl ate (exenpl ary conpound

Eiilaer T (185 hiy syﬂyii’riz‘s?i?q? o) mxed
e DR T CBn e Sl et T S F Ry Pdari oy -
yi) &M&]ﬂlSéPlélMElQX¥59b8§9&Qk@e'Ex%%b@%%&'%B%p@ﬁ%@ No:
373

Palladium hydroxide. (100 mg) was added to a methanol
(10 mL) /ethyl acetate (10 mL) mixed solution of the tert-
butyl 4-{[6-(5-{[2-(benzyloxy)ethyl]lsulfonyl}indolin-1-
yl)pyrimidin-4-yl]oxylpiperidine-l-carboxylate (486 mg,
0.817 mmol) produced in Reference Example 44, and the
mixture was stirrea for 19.5 hours in a hydrogen
atmosphere. The reaction soluticn was filtered through
Celite (trade name), and the solvent was distilled off
under reduced pressure. The obtained residue was
purified by silica gel column chromatography

(hexane:ethyl acetate=3:2-4:1, V/V) to obtain the title

oe

compound as white foam (330 mg, yield: 80%).
'H-NMR (400 MHz, CDCl;) & ppm: 8.61 (1H, d, J = 9 Hz),
8.51 (1H, s), 7.7¢ (1lH, dd, J =:9 Hz, 2 Hz), 7.70 (1lH, s),

5.99 (1H, s), 5.32 (1H, m), 4.07 (2H, t, J = 9 Hz), 3.99



0.817 mmol ) produced in Reference Exanple 44, and the
m xture was stirred for 19.5 hours in a hydrogen
at nrosphere. The reaction solution was filtered through
Celite (trade nane), and thé&5Solvent was distilled off
-under reduced pressure. The obtai ned residue was
purified by silica gel colum chronatography
X eth t =352 bt t

E?$1aﬂﬁco%p%€ng§§sq£ ft3' oan1g§éX% m9' %5 ngﬁ ’
1 400 CO¢L3) 167pp 8. ( H d Fh)
’Fbgﬁgai(%kpég?zk 7% % 78 SEH ﬁé 1k 48 9% 9
k3dH(ESY) m52995©aH{Ms; 45132 (1H m, 4. 07 (2H, t, ) -
9 Hz), 3.99 159 (2H, m, 3.80 (2H, m, 3.36-3.23 (6H,
09262185 (1H, t, J =6 Hz) , 2.00 (2H m , 1.73 (2H
m , 1.48 (9H, s) ; M5 (ESI) mz: 505 [M+ H +.
[B2&8p1le¢ERahpterBShut gt 4but(ph {3-[[(8={5- [ ( 2-
quoroethngsquon I&lndolln 1-yl }pyrimdin-4-
ylyexgephpeér Fdihenylearpexyhateylererphary ncdmound
No: 355) (Diethy Ian1noésu|fur trifluoride (DAST, 34
yl) @xzéElpﬁﬁﬁﬂ}n%a% S8ABA%t 2F PEECHE™R LAT Yh CONBII AN :
%g solution of the tert-butyl 4-[(6-{5-[(2-

d oxyethyl)sulfonyl]lndolln i -yl }pyrimdin-4-

b ocuvele PRy B & 8RE R EREehi Ve, Baad ooty pla gt 260

@F§§9 EQE 1qheur o a”d ULtESraséhéﬁfgrBP%tﬁgng‘Q@tﬁﬁ

eatln to OC ereactl_on sol ution
§@§HE§b§dofaGH§06§r§0bU&an40ﬁ(%QQBUWthcafbonate was

added,

hydroxyethyl)sulfonyl]lindolin-i-yl}pyrimidin-4-
yvl)oxylpiperidine-l-carboxylate (43.1 mg, 0.0855 mmol)
produced in Example 84, and the mixture was stirred at -
78°C for 1 hour and fﬁrther stirred for 30 minutes with
heating to 0°C. To the reaction solution, a saturated
aqgueous solution of sodium bicarbonate was addeg,
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 (hexane:ethyi
acetate=4:1-7:3, V/V) to obtain the title compound as

white foam (17.0 mg, yield: 39%).

lH-NMR (400 MHz, CDCls3) & ppm: 8.

Ul

8.51 (1H, d, J =1 Hz), 7.77 (1H, d, J = 9 Hz, 2 Hz),

7.70 (1H, s), 5.98 (1lH, s), 5.32 (1H, m), 4.81 (2H, dt,

9 (1H, d, Jd = 8 HZ)/

J



foll owed by extraction with ethyl acetate three tines.
The obtai ned organic |ayer was dried over anhydrous
sodium sul fate, and the solvent was distilled off
under reduced pressure. Thesobtai ned resi due was
purified by silica gel columm chromatography

(hexane: ethyl acetate=4:1-7:3, V/IV) to obtain the

title co nd a [ f oa 17.0 . yield:, ,390).
T TNK (200 M S CBL13) s Bon? 8. 81k JaB) 2e Ty
. 1 d; J 71 7 ¢1K:_d, = N 2
%&?é ‘5%‘?%0‘5‘%'1 , 5),225}.{5%)%1%575):6"?.53;%%?4%%21.’8%‘00
, : 0,-47 : (of.0Z4y(2H, t, J = 9 Hz),
gg%% %EFLﬂhig ‘%&505%2k€'g§?(3ﬁé s (FE, 5 Hz), )
35 3PE81 23nf4H 507, (2. 005 (2H, m), 1.73 (2H, m), 1.48
(9H, s); Ms (ESI) mz: 507 [M+ H+. [0264] (Exanple
g6rctert-butyl 4-[(6-{5-[(2-
chl oroet hyl )sul fonyl ]Ji ndolin-21-yl}pyrimdin-4-
yExexylepi peri dene=butaibéxyl(atéStéxénpl ary conpound
No: 364) Carbon tetrachloride (58 ~tL, 0.601 mmmol)
ahdoreetbnehghphesphl hedps2nng - vd) IS imAsii er e added
to a dichloraonmethane (5 nL{ sol ution gf t he .
yé}bebpypea;ﬁ%gg—l—carooxy ate (exemplary compound No:

gg-&(Z-hydroxyethyl)sulfonyl]indoIin-l-yl}pyrinidin-4-
f xy] pi peri di ne- 1-carboxyl ate (49.9 ng, 0.0990 nmol)

over mi Gt COR e bRpLPa 07 b, WFf ot bRb Jast | BRE.
§9H§BEHgipBB§pﬁgh¥?%2V"ﬁ§,,dios.tli9|8| eehofyf anders Jrauced o
pressure. The obtai ned résidue was purified by silica
dichloromethane (5 mL) solution of the tert-butyl 4-I[(6-
{5-[(2-hydroxyethyl)sulfonyl]lindolin-1-yl}pyrimidin-4-
yl)oxylpiveridine-l-carboxylate (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 off under reduced
pressure. The obtained residue was purified by silica
gel column éhromatography (hexane:ethyl acetate=9:1-7:3,
V/V) to obtain the title compound as white foam (32.3 mg,
yield: 62%). |

'H-NMR (400 MHz, CDCls) & ppm: 8.60 (1H, d, J = 9 Hz),
8.51 (1K, s), 7.74 (1K, dd, J = 9 Hz, 2 Hz), 7.67 (1lH, s),

5.99 (1K, s), 5.32 (1H, m), 4.08 (2H, t, J =

e}

Hz), 3.80
(2H, m), 3.74 (2H, t, J = 7 Hz), 3.51 (2H, t, J = 7 Hz),
3.36-3.23 (4H, m), 2.00 (2H, m), 1.73 (2H, m), 1.48 (S%H,

sS);



gel col um chromat ogr aphy (hexane: et hyl
acetate=9:1-7:3, V/V) to obtain the title conpound as
white foam (32.3 ng, vyield: 62%. 1H NVR (400 MHz,
CDC13) 8 ppm 8.60 (1H, df 362 9 Hz) , 8.51 (1H, s),
7.74 (1H, dd, J =9 Fh 2 Hz), 7.67 (1H, s), 5.99
(1H, s), 5.32 (1H : 4 08 (2H, t, J =9 Hz), 3.80

4 H, 7+7 Hz), 3.51 (2H, t, J =7
‘ﬁé) (28} g/ £ §§€4HEq B12700 (2H, M), 1.73 (2H ),

O§§5f9H s); 161 - NB (ESI) mz: 524 [M+ H +.

%0265 (Exanple 87) ter.t-butyl

4ekbfpl &6- é&ﬂ‘ﬁ@%ULBQByh)MDQQ%LHS (aminosulfonyl)indolin-
1-yl ] pyri mdin-4-yl }oxy)pi peridi ne-I|-carboxyl ate

(exenplatyidonpaund ) Nay) 5§§brAdQ@@G&nhb&k©&y&@k%Uf|C
acid (5 nL) solution of the tert-butyl

4ekeBpl bl ( dphenzytabnopsal f onyl ] i ndolin-1 - '

yl } pyrimdin-4-yl)oxy] pi peridine-|-carboxylate (269

mg, . qqmp%merat@¢o@w£% ria Retdr éhcelExanpheidas adsthe
stirred overnight at roon1tenperature To the

FeRETPYRY Sof uti(Bm, 54 ( élmeaauééu@n@déuu&rﬁwdr éﬂd@éln 1-
lution.and di - 1) d bonat
PPy ot 8L e P FBeD PRt R HEErEe e §t§ti z@@dmg,
Af t 0 d
B LT T PrehE e, AL R efpell BngFi 100 ) 10
@gggglgﬂgrgEoro@Hdtgﬁﬁegb%EQEG Was %BérEQQCFﬁ% r98ﬂhtion,

tenperature for utes.  The reaction so

subj @cagaebgseébaa%l AR dwbih et Ryl acekate g %%rt—
times he obtai ned organic |ayer was dried over

gahyd:s?agcéegbuatosuhf atg, and Lhe150hweRt ARRd at 0°C,
a;Ztheemlxture 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 aéetate
three times. The obtained organic layer was dried over
.anhydrous sodium sulfate, and the solvent was distillied
off under reduced pressure. The obtained residue was
purified by silica gel column chromatography
(hexane:ethyl acetate=1:1, V/V) to obtair the title

compound as white powder (151 mg, yield: 77

" oo

) .
'"H-NMR (400 MHz, CDCls) & ppm: 8.53 (1H, d, J = 9 Hz),
8.51 (1H, d, J = 1 Hz), 7.78 (1H, dd, J = 9 Hz, 2 Hz),

7.72 (1, s), 5.97 (1H, d, J =1 Hz), 5.31 (1H, m), 4.72



of f under reduced pressure. The obtai ned residue was
purified by silica gel columm chromat ography
(hexane: et hyl acetate=l:!, V/V) to obtain the title
conpound as white powder {15d42ngy, yield: 770). 1H NWR
(400 MHz, CDC13) 6 ppm 8.53 (1H, d J 9 Hz), 8.51
(1H, d, J =1 Hz), 7.78 (1H,.dd, 2 Hz),

= HZ,

2 1H, S 7 (1 J 1 bz 1 H, _
@%624(3?_'?21)9&5%(2?_'}12, =§ 5: 3'(%3_'324
H, 3n33-3. ¢4 MH,m 127@0 éﬁH,m 1144 é@H,s

q348 (gH s); NB ( ﬂ) é F) H] +. [0266

MExanpt 883 : !ﬂ)@r@@w 14}*[_(6 {5_- o

[. (di met hyl am no) sul fonyl ]indolin-21-yl}pyrimdin-4-

M I®Xy] pi peri di ne-1-carboxyl ate (exenplary conpound

No: 604) Concentrated hydrochloric acid (235 pL, 2.66"

APl 91a88 addedptopnh 4céfonédSt8 nl)/water (2 nl)

m xed solution of N, Ndinethylindoline-5-sul fonam de

KI%U“%@hleWSQQfﬁbe?nhhHlFﬁ@ F§Obrﬁbypyrlmldln 4=
(6-ch|] oropyrim di n-4-

%45%&% %%B%?%%F%% I-carboxytate (95°BPHHIY0OCOBBORRDI NO*

§§$duced in Reference Exanple 42, and the m xture was
rred at 80C for 15 hours To the reaction solution

SO AR OO0 81 apd b gorbongt e

y ex rac cetat

&é§e§ddgbet8b£§'Q@Qt@ﬁ@anBCmL§YQét$@S dried RYeeq
anhydrous sodi um sul fate, and the sol vent was

%E_ﬁtibﬁdofolﬁfI\U@ﬂlﬁﬁthgﬂyﬁQGl@h@S§uéaW themebtained mg,
residue was purified by silica gel colum
chs®ratagl apayd the isopropyl 4-[ (6-chloropyrimidin-4-
yvl)oxylpiperidine-l-carboxylate (72.6 mg, 0.266 mmol)
produced in Reference Example 42, and the mixture was
stirred at 80°C for 15 hours. To the reaction solution,
a saturated aqueous solution of sodium bicarbonate was
added, followed by extraction with ethyl acetate three
times. The obtained orgénic 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
(hexane:ethyl acetate=4:1-1:1, V/V) to obtain the title
compound as'pale yvellow powder (77.2 mg, yield: 59%).
‘H-NMR (400 MHz, CDCl;) & ppm: 8.53 (1H, d, J = 9 Hz),
8.50 (1H, s), 7.63 (1lH, dd, J = S8 Hz, 2 Hz), 7.5

5.97 (1H, s), 5.33 (1H, m), 4.94 (1H, m), 4.05 (2H, t,



(hexane: ethyl acetate=4:1-1:1, V/V) to obtain the

title conpound as pale yellow powder (77.2 ng, yield:

590). 'H- NWMR (400 MHz, CDC13) 6 ppm 8.55 (1H, d, J =

9 Hz), 8.50 (1H, s), 7.63 (48, -dd, J = 9 Hz, 2 Hz),

7 57 (1H, s), 5.97 (1H, s), 5.33 (1H, m, 4.94 (1H
4.05 (2H, t, J - 163 9 Hz), 3.83 (2H,

] rr)’
32%8H3 26 82€| %L ,7(33 (gg ]3—|z% 01 f) » 1) Aéﬁ
4<ﬂ6 %[ 7]1( a@he £9) ;Sger?@w d, 3= 6 H2) s

(am nosul f onyl )T ndoli

b{é]%tml{;m 41 yh} exy) pigper i di ne- 1- carboxyl at e
exenplary conpound No: 560) The same reaction as in

thes et hod described in Exanple 88 was performed
usi ng the isopropyl 4-[(6-

chk@mppgrgﬂjdiﬁoﬁrybymxy}puﬁeﬂbdlBmiheeaﬂbomyﬂaued©239 1-
ng, 0.800 mmol) produced in Reference Exanple 42 and,
yhipeatmidf nNi Ny di ey hylipadobine-5-sakbonaniade, (exemplary
i ndol i ne-5- sul fonam de (106 ng, 0.533 mmol ). to obtain
cpereppeNocobpBUNd as white pomder (17.0 ny, yleld
7o) 1H NVR (400 MHz, CDC1

Trge ﬁmwe%stl@zn 7% (11% t*a% mathog @éSCElPE? in

ﬁfama To00oke=s5e Fat et Shing: Bt igopbybvd 83 (5
oo 8o B S bRl
gﬂ??%??é?ﬁwl$r5%ﬁced[9%6ﬁbf%§é%@%|@x%%bleQ@r%%ﬁh instead
of N,N-dimethylindoline-5-sulfonamide, indoline-5-
sulfonamide (106 mg, 0.533 mmol) to obtain the title
compound as white powder (17.0 mg, yield: 7%).

IH-NMR (400 MHz, CDCls) & ppm: 8.53 (1H, d, J = 9 Ez),
8.50 (1H, s), 7.78 (1H, dd, J = 9 Hz, 2 Hz), 7.72 (1lH, s),
5.97 (1H, s), 5.33 (1H, m), 4.94 (1H, m), 4.72 (2H, s),
4.05 (2K, t, J = 9 Hz), 3.83 (2H, m), 3.33 (2H, m), 3.30

(2H, t, J = 9 Hz), 2.01 (2H, m), 1.74 (2H, m), 1.26 (6H,

MS (ESI) m/z: 462 [M + H]'.

[0268]

(Example 90) isopropyl 4-[(6-{5-

[ (methylamino)sulfonyllindolin-l-yl}pyrimidin-4-
yvl)oxylpiperidine-l-carboxylate (exemplary compound No:

583)



[ (met hyl am no) sul fonyl ]Jindolin-1-yl}pyrimdin-4-

yl ) oxy] pi peri di ne-1- car boxyl ate (exenplary conpound
No: 583) 164 The sane reaction as in the method
descri bed in Exanpl e 88 maslser#orned usi ng the

i sopropyl 4-[(6-

chloropyrlnldln 4-yl ) oxy] pi peri di ne- I-carboxylate (214

Mot A SOTENGS Rt hy1 1 ol e b QU1 onam g ed 0%

ﬁ*éﬁﬁf@qgg“u%érﬁ%r§o§ﬁé&onéﬂhgetﬁéo%sggrogyﬂ7§ gg@L)

to obtain the title conpound as white powder

éﬂﬂoﬁ%?%ﬁﬁmfﬁan 4*?“&6&&ﬁ@@p@%ﬁdlﬁgﬁi3ka§bﬁﬁgﬂa8e55214 mg,
(1H d, Hz) , 8.51 (1H, s), 7.73 (1H d, J =8
®t7l4ﬁmﬁﬁlX1¢t06&ce5 98 RéfHres)e Ex3ﬁpQéH42nhnd4 94hstead
(1H, m, 4.37 (1H, m, 4.06 (2H, t, J = 8 Hz), 3.83

“¢2HY, M) diBe B8y Bi2@o [ 4hk-hysu2f6b6amidH, S m@¢thy3iHdpline-
2.03 (2H m), 1.76 (2H, m, 1.24 (6H d, J = 7 Hz) ;

Ve UESIamigGe 4761 [mu.+ P} 476 10289 teEf(Dbzﬁ'éllé gnp title
tert-butyl 4-({2-nethyl-6-

FHBRPYIQ LA T Oyt § ¢ nE@‘Mﬂﬁrl %P} ByPeEni diflgs

I d | - boxyl at nd
Ko! ZEoAPIG QR ot ion’ AaPR- ¢ ﬁigpae?ﬁédc%g‘é%?m@d He)

é”%ﬁ%‘%’ﬂ i o526, fhothyl af &hyﬁ)%ﬁdgﬁlﬁégeéﬁs%

0, 20 l rgducedqin (Ref epenc nRke t
ggféin"tﬁ gaol, %HP Qducedolk 89 rence H %§ Q.06

etitle conpound as whité’po er (49

ybel di, 720). g 1k NVR3( 480 (MHZ, n$DCB3)3 86 3npm &H60nb1H2.66
d, J =9 Hz) ,
(3H, 4, § = 5 Hz), 2.03 (2H, m), 1.76 (2H, m), 1.24 (6H,
d, J =7 Hz);
MS (ESI) m/z: 476 [M + H]'.
[0269]
(Example 91) tert-butyl 4-({2-methyl-6-[5-
(methylsulfonyl)indolin—l—yl]pyrimidin74—
ylloxy)piperidine-l-carboxylate (exemplary compound No:
193)

The same reaction as in the method described in
Example 1 was performed using the 1-(6-chloro-2-

methylpyrimidin-4-yl) - (methylsulronv1)indoline (67.3 mg,

0.203 mmol) produced in Reference Example 26 to obtain

o\

the title compound as white powder (49.1 mg, yield: 72%).
'5-NMR (400 MHz, CDCls) & ppm: 8.60 (1H, d, J = 9 Ez),
7.78 (1, dd, J = 9 Hz, 2 Hz), 7.70 (1lH, s), 5.79 (1H, s),

5.34 (1H, m), 4.04 (2K, t, 0 =9 Hz), 3.77 (2H, m), 3.34-



7. (1H dd, J = 9 Hz, 2 Hz), 7.70 (1H, s), 5.79 (1H,
s) 5.34 (1H, n), 4.04 (2H .t, J = 9 Hz), 3.77 (2H,
m). 3.34 - 165 3.24 (4H n), 3.03 (3H, m), 2.56 (3H,

s), 1.98 (2H n), 1.72 (2H68)—, 1.48 (9H, s) : M5
(ESI) mz: 489 [M+ H +. [0270] (Exanple 92)
1- (6-{[1-(3-net hyl butanoyl ) pi peri di n-4-
I h d
SR oA STt borl) pob g,

1t he, nethod,descrjpegg n S)Exan'pl e 63 was perforned
usi ng the 5 (et hyl sul f onyi )-1-

MP- (88 Permh i N-dsyl oxy) pyri.m di n-4-yl ]indoline (843 ny,
2.25 mmol ) produced in Reference Exanple 28 to obtain
tde7otitl e conmpound as white powder (961 ng, vyield:
930). 1H NWR (400 MHz, CDC13) S ppm 8.57 (1H, d, J =
EsHmple 850 (AHh-6)]1- 73Abe{iflbdradoyl 9pHppridizo4 -
(1H, s), 5.98 (1H, s), 5.38 (1H, m, 4.06 (2H, t, J =

WL Ky iy ognidiH-4nyl) 35 7ometthy laplfangd) tpdolape 3. 30
2H, t, J = 9 Hz) 3.04 (3H, s), 2.25 (2H,'d, J =7

em@lai%Y(qchﬂpmndzN@s 6§QH m, 1.76 (2H, m, 0.99
(6H,

[027P]%e( e e A of f%olr% fﬁgé%wew??wd%%ﬂfbed in
y%%%& u{foggl%égdoéﬁg $y£bg]ghgpé+ vlsulrongl ) —i-

plperldl car ox exenpl ary-“conpou

o i T e e, . e, et
§?i§ﬁﬁﬂ¥iﬁuéﬁgﬁﬂéédlin Reference Example 28 to obtain the
title compound as white powder (961 mg, yield: 93%).

'H-NMR (400 MHz, CDCls;) & ppm: 8.57 (1H, d, J = 9 Hz),
8.50 (1H, s), 7.76 (1H, d, J = 9 Hz), 7.70 (1lH, s), 5.98
(18, s), 5.38 (1H, m), 4.06 (2E, t, § = 9 Hz), 4.04 (1lH,
m), 3.76 (lH, m), 3.43 (2H, m), 3.30 (2H, t, J = 9 Hz),
3.04 (3K, 's), 2.25 (2H,'d, J =7 Hz), 2.13 (1H, m), 2.05
(2H, m), 1.76 (2H, m), 0.99 (6K, o, J = 7 Hz);
MS (ESI) m/z: 459 [M + H]'.
[0271]
(Example 93) 4-fluorophenyl 4-({¢-[5-
(methylsulfonyl)indolin-1-yl]pyrimidin-4-
vlloxy)piperidine-l-carboxylate (exempiary compound No:
47)

The. same reaction as in the method described in

Example 6 was performed using the 5~ (methylsulfonyl)-i-

[6-(piperidin~-4-yloxy)pyrimidir-4-yl]lindoline (133 mg,



[6-(piperidin-4-yloxy)pyrimdir_-4-yl]indoline (133
nmg, 166 0.356 mmol) produced in Reference Exanple 28
and, instead of butyl chloroformate, 4-fluorophenyl
chloroformate (55 L, 0.4301gpo0l) to obtain the title
conpound as white powder (150 ng, yield: 82). 1H NMR
(400 MHz, CDC13) 6 ppm 8.59 (1H, d, J = 9 Hz), 8 52

e el G2 Ehge Taiinld 49) @ﬂzﬂszstead
%fzﬁfu”f%l S Bteind ol sl Bt iy FhrePh oty gy (o

) 5 . & + ] .

% F?3®dgg§hﬂ5§%ﬁg§§% %néﬁ 4@%$%£ﬂgom£8818 as white
&6WﬂéwlSy$®0ﬂyl)yﬂap@lnsigyl]pyrln1dln 4-
yI}oxy)plperldlne 1-carboxyl ate (exenplary conpound

'H48MRThe 09ame 2l eaPiciiQn 8sppi: t Bespethad describednz),
|n Exanpl e 6 was perfornmed using the
6=$heth@lsalfoﬁy7$ 1iH, 4, J = 9 Hz), 7.73 (1H, s), 7.12-

6- plper|d|n 4- on pyrim di n-4- ]|ndoI|ne (135

% @51 (ol ) pr@débe@ gn Ref ePefiée ( éﬁanﬁ )e QSOﬁndZH n%

instead of butyl chlorofornmate, 4-nethoxyphenyl

th?o@éforﬁa@é ?6%4 (2Hp mB7 AmbFY 3t b30BeEr Irlt)he3 £t 1(eH

B‘H”Eﬁ c13) 5t Egﬁf “%ﬁg abi Sels o gy (P H3

J

T+9 M), 7.73 (1H s), 7.03

%% Jmfzg éé;l % 8H oH d, J = 9 Hz). 6.01 (1H

@272§ 41 (1H, ). 4.08 (2H t. J =9 HZ) 4. 03-3. 85
2R T 167

(Example 94) 4-methoxyphenyl 4-({6-[5-
(methylsulfonyl)indolin-1-yl]pyrimidin-4-
yl}oxy)piperidine—l—carboxylate.(exemplary compound No:
48)

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]lindoline (135 mg,
0.361 mmol) produced in Reference Example 28 and, instead
of butyl chloroformate, 4-methoxyphenyl chloroformate (65
uL, 0.437 mmol) to obtain the title compound as white
powder (166 mg, yield: 88%).

'H-NMR {500 MHz, CDCl;) & ppm: 8.58 (1H, d, J = 9 Hz),
8.52 (11, s), 7.79 (1H, &, J = 9 Hz), 7.73 (1H, s), 7.03
(2H, d, J = 9 Hz), 6.88 (2H, d, J = 9 Hz), 6.01 (1H, s),

5.41 (1H, m), 4.08 (2H, ©, J = 9 Hz), 4.03-3.85 (2H, m),



3.80 (3H, s), 3.63-3.43 (2H, m, 3.32 (2H, t, J =

Hz), 3.04 (3H, s), 2.09 (2H m, 1.86 (2H, mM; M

(ESI) mz: 525 [M+ H+. [0273] (Exanple 95)

N, N- di net hyl - 4- ({6-[ 5- - 167 -

(met hyl sul fonyl)indolin_-21-yl]pyrimdin-4-

yl } oxy) pi peri di ne-1| - car boxam de (exenplary conpound

Nogo %%ﬁ) Ihe sage_teastion, aﬁ.'”3tﬁ§ Telhod dgscrighed,
6 was perfornmed usih

é@ER§M|SEBfOQYbb ow, my, 1 (2H
[ 6- (pi peri di n-4- onxy)pyr|n1d|n 4 yII|ndoI|ne (63.3

My, (E81168/pamok)yspraducegd*i n Reference Exanple 28 and,
instead of butyl chlorofornmate, dinethylcarbanyl
cobogide (19 L, 0.206 mmol) to obtain the title
conpound as white powder (66.1 ng, yield: 880).
1EANRLE400) MMzZN-QDC28hy8-pph{ 68.[58 (1H, d, J = 9 Hz)

, 851 (1H ), 7.78 (1H Qd, J =9 Hz, 2 Hz), 7.72
équhﬁisulgogg (1Pﬂ0é}F 5-32]pyHimaPing466 (2H, t, J =
L 3.55 & , 3.31 (2H, t, J =9 Hz), 3.13
(f%ﬁp i) PiBSBA (—é?l‘l sprboxgyidgH(egpmpiagy G?Flpoh*)“d No:
g (2H, m; M5 (ESI) mz: 446 [M- H-. [0274]

%%x mpl e 96) 5- (nethylsulfonyl) 1-(6-{[1-(3-
brenyLpr opanoyARLPEL) Lo 4o YL Lo YEL LD St i

yl)indoline (exenp
Nga n 0 c e I _
%%%ﬂ%ﬁ%ﬁ&ﬁ#ﬁ&ﬁﬁmﬁW%
[6-(phperidin=-4-yhexy)pyrimidin-4=yhlindehiine (18 g,

9

0.169 mmol) produced in Reference Example 28 and, instead
of butyl chloroformate, dimethylcarbamyl‘chloride (19 pL,
0.206 mmol) to obtain the title compound as white powder

(66.1 mg, yield: 88

o\

) .
'H-NMR (400 MHz, CDCls) & ppm: 8.58 (1K, d, J = 9 Hz),
8.51 (1H, s), 7.78 (1H, dd, J = 9 Hz, 2 Hz), 7.72 (1H, m),

5.98 (1H, s), 5.32 (1E, m), 4.06 (2H, t, J = 9 Hz),

W

.55
(2H, m), 3.31 (2H, t, J = 9 Hz), 3.13 (2H, m), 3.04 (3H,
s), 2.85 (6H, s), 2.05 (2H, m), 1.79 (2H, m);
MS (ESI) m/z: 446 [M = H]".
[0274]
(Example 96) 5~ (methylsulfonyl)-1-(6-{[1-(3-
phenylpropanoyl)piperidin-4-yl]oxy}pyrimidin-4-
yl)indoline (exemplary compound-No: 93)

The same reaction as in the method described in

Example 48 was performed using the 5-(methylsulfonyl)-1-



0.316 mml ) produced in Reference Exanple 28 and,
instead of cycl opropyl acetic acid, 3-phenyl propionic
acid (90 ng, 0.602 nmmol) to obtain the title conmpound
as white powder (150 ng,- ylied &¢ 940). 1H NWR (400
MHz, CDC1l3) 8 ppm 8.57 (1H, d, J =9 Hz) , 8.49 (1H,
s), 7.77 (1H, dd, J =9 Hz, 2 Hz), 7.70 (1H, s),

H, v( — | 1' ]
(Za]i‘slzyel:%d(l% 4J{)1)o>®3)%%y i dfr) 45&31 1r@ (ﬁgé)ﬁ%g,
o(.BH6 Mno1)3p3ddubdd Mn R%f?egfe(r%lé Hua 1—e9zé‘|zand3 %teaa
(3Hs)29(2Ht, J =8 Hz), 2.67 (2H t, J =
Mz ey A.RpIcbyBadetHc d8id,l. Blpherbll ddbidlic |\§c:(<ESl9O mg,
mz: 507 [M+ H +. [0275] (Exampl e 97)

01-90&- (dfrib-1[)3-f(cA-obtain the title compound as white powder
nmet hoxyphenyl ) pr opanoyl | pi peri di n-4-yl }oxy) pyri mdin-4

(-1 5 k- (et AA%¥)onyl ) i ndol i ne (exenpl ary conpound

No: , 95) The sane reaction as in the nethod descri bed

in EXMAD| €428 MAS, pePEosimedl i ngd t+he (1H, d, J = 9 Hz),

8[61 (plﬁél ; lfoﬁnyﬁ) éﬂ'pﬂq'm%ll h-4-571 i hddfl ne’ (128 Hy: s)-

|nst eaggoo(f5 c’yc“f ng%péyf 591{ ere)g,g?SdEﬁ‘"Hﬁ 38 andios (2m,
sl h%t ain tEL)Plr P86 EJIl}qloﬂv\hlteg) 5\?\@

mmol ) to etitle corrpound as

| 0)2y 1H N 1 8 9
{5 bR s R

G & Hg 2 EHZHZ J.72611aS)t, -01697 Hz015.2(@%-1d87J(2H,
=9 H) , 6.84(2H, d, J =9 H) , 598 (1H s), 5.35
r()LH1.83,-14.46 (Z&H, m),;J = 9 Hz), 4.00 (1H m),

MS (ESI) m/z: 507 [M + H]".

(Example 97) 1-{6-({1-[3-(4-
methoxyphenyl)propanoyl]piperidin-4-ylloxy)pyrimidin-4-
y1]=-5-(methylsulfonyl)indoline (exemplary compound No:
95)

The same reaction as in the method described in
Example 48 was performed using the 5-(methylsulfonyl)-1-
[6-(piperidin-4-yloxy)pyrimidin-4-yilindoline (148 mg,
0.396 mmol) produced in Reference Example 28 and, instead
of cyclcpropylacetic acid, 3-(4-methoxyphenyl)propionic
acid (107 mg, 0.594 mmol) to obtain the title compound as
white powder (178 mg, yield: 84%).

'H-NMR (400 ‘MHz, CDCl3) & ppm: 8.57 (1H, d, J = 9 Hz),

8.50 (1H, s), 7.78 (1H, dd, J = 9 Hz, 2 Hz), 7.72 (1lH, s),



3.79 (3H, s), 3.66 (1H, m, 3.47 (1H, n, 3.38-3.26
(3H, m, 3.04 (3H, s), 2.93 (2H, t, J = 8 Hz), 2.63
(2H, t, J 7 Hz), 2.04-1.89 (2H, m, 1.81-1.61 (2H, m;
MS (ESI) mz: 537 [M+ H . 1p02%6] (Exanple 98)
1-[6-({1-[3-(4--
fIuorophenyl)propanoyl]piperidin 4-yl }oxy) pyri m di n-4-
t hyl sulfgn |n oki,n exenp c ounrd
g4% éﬁgaﬁé ?eacgl%% ésg ol ﬁéhﬁegho degcgggédglﬁ@o

g%a”@' 548, was PefEOBGE?2HS'@9 tthe 9 uz), 4.00 (1H, m),
(net yl su onyf) 1-

£67épI9ﬁrdgm 4sykexy)Ryrim dizna4- vl ndol,i ne 36129 onm, (34,
0.479 nnDI) produced i n Reference Exanple 28 and,
nnsteads oBHeyed ppropyl aceti e, aci €&, 8 Hz), 2.63 (2H, t, J
3-(4-fluorophenyl)propionic acid (121 ng, 0.720 mmol)
+07 0Bt A} N2t he-1i. Bbe (2EppoUNd 1asg1-dhicttle (@éwden ;( 183 nm,
yield: 730). 1H NWR (400 MHz, CDCl13) 6 ppm 8.57 (1H
MS JE&IQ WZy:, 538.49 ¢1H) "s), 7.78 (1H, dd, J = 9 Hz,
7.71 (1H s), 7.19 (2H, m, 6.98 (2H, m, 5.98
é@?ﬁ6s) 5.36 (1H, n), 4.06 (2H, t, J = 9 Hz), 4.00

1H, 66_(1H m, 3.48 (1H, 3.39-3.26 (3H,
XaBPHY §§H é)6‘éng6 §2H4 t( J 7n1u) 2.64 (ZHF t, J
. 04-1.85 (2 1.81- (2H, s .
{é@?fOEPenygigrﬁWszgwﬁlpl PES T Hry Ay g n -
|
i) f{a[xiﬂf%ﬁ;f?%nﬁé?ﬁ*@@*ﬁ?ﬁgﬁ?ﬁg‘?h’yef?*s et compg g, o
@@xenplary conpound No: 79

The same reaction as in the method described in
Example 48 was performed using the 5-(methylsulfonyl)-1-
[6- (piperidin-4-yloxy)pyrimidin-4-yl]lindoline (179 mg,
0.479 mmol) produced in Reference Example 28 and, instead
of cyclopropylacetic acid, 3-(4-fluorophenyl)propionic
acid (121 mg, 0.720 mmol) to obtain the title compound as
white powder (183 mg, yield: 73%).

'H-NMR (400 MHz, CDCls;) & ppm: 8.57 (1H, d, J = 9 Hz),
8.49 (1H, s), 7.78 (1H, dd, J = 9 Hz, 2 Hz), 7.71 (1lH, s),
7.19 (2H, m), 6.98 (2H, m), 5.98 (1lH, s), 5.36 (1lH, m),
4.06 (2H, t, J = 9 Hz), 4.00 (1H, m), 3.66 (1H, m), 3.48
(1H, m), 3.39-3.26 (3H, m), 3.04 (3H, s), 2.96 (2H, t, J
= 7 Hz), 2.64 (2H, t, J = 7 Hz), 2.04-1.85 (2H, m), 1.81-

62 (2H, m);
MS (ESI) ﬁ/z: 525 [M + HI'.

[0277]



The sane reaction as in the nmethod described in
Exanpl e 48 was perforned using the

5- (et hyl sul fonyl ) - 1-

[ 6- (pi peridin-4- onxy)pyr+nﬂan 4-yl]lindoline (112 ng,
0.299 mmol ) produced in Reference Exanple 28 and,

i nstead of cyclopropylacetic acid,

&-{)ﬂr&g%r@@ylprp@' PP C §C&gclmﬁggnggéggﬁo?‘ggb%pggidin—

tain the titl e conpound

4ﬂ§ﬂf%xﬂfé%rlﬂfﬁfﬁfﬁLi?p—gkqmegﬁ§4§ﬁl§099ﬂg1%dé§lﬁ%H

51 (1 79" (1H
hgﬁemﬁlggy(é$hp§ﬂmd W 99764H, s), 5.38 (1H m), 4.07
(2H, t, Hz), 4.03 (1H, m, 3.77 (1H m,

3. 50- ’_[316'3855:(11%4 redctibrBlaqd 2th the Jneth8d HigscBib4d (3Hl,

s), 2.48 (2H, t, J =8 Hz), 2.12-1.96 (2H m,
Hxéﬁp16688(ﬁ$$ m@;fdrﬁéd(QHing)thé.BA(@@th&Fplf0n45)— -
m., 0.08 (2H, n? MS (ESI) mz: 471 [M+ H -.
[@27@}p§gy@h@fﬁ—ﬁb@§y pyVLmldln 4 -yllindoline (112 mg,

) éneth yl sul fon
r

99 ur&m%m%ﬁ%%m%ﬁi obR é?ﬁeaewfoﬁww.ﬂ-?w?8| ang, instead
d
e oy P A TR LT D PRV R e Pl sg A
d h f .
i %Séﬁﬁrlﬁ?%”%mé?oxy L T e A
£b§§§rnﬂ@%%9g§8 uged o B@ﬁ@rence Exanpl e 28 and,

I nst ead opropylacetic acid,

4, 4, 14t | Ul@rOOIPMt aneire 136l @ Lbh: 6163 N84, 0d75% m“?al Mz,
to obtain the title conpound as white powder (135

yi el d(14603) , 1 NWR({ADO0alHz 7 EDCLB), 8 2ppm) 8758’4(101}{ s),
d J =9 Hz) , 851 (1H s), 7.79 (1H dd, = 9 Hz,
2.88) (1H#,78) (1 H,38) (1H, m), 4.07 (2H, t, J = 9 Hz), 4.03
" (1H, m), 3.77 (l1H, m), 3.50-3.38 (2H, m), 3.31 (2H, t, J
= 9 Hz), 3.04 (3H, s), 2.48 (2H, t, J = 8 Hz), 2.12-1.96
(2H, m), 1.85-1.68 (2H, m), 1.56 (2H, m), 0.74 (1H, m),
0.45 (2H, m), 0.08 (2H, m);

MS (ESI) m/z: 471 [M + H]".

[0278]

(Example 100) 5-(methylsulfonyl)~-1-(6-{[1-(4,4,4-
trifluorobutanoyl)piperidin-4-yljoxylpyrimidin-4-
vl)indoline (exemplary compound No: 82)

The same reaction as in the method described in
Example 48 was performed using the 5-(methylsulfonyl)-1-
[6—(piperidin—4—yloxy)pyrimidin—4—yl]indoline (220 mg,
0.588 mmol) produced in Reference Example 28 and, instead

of cyclopropylacetic acid, 4,4,4-trifluorobutanocic acid



5.99 (1H, s), 5.40 (1H m, 4.07 (2H t, J = 9 Hz),
3.98 (1H, Q 3.73 (1.H, m, 3.52 (1H, Q 3.43 (1H,
m, 3.32 (2H, t, J =9 Hz), 3.04 (3H, s), 2.65-2.46
(4H, m, 2.13- 1.97 (2H, #)171.88-1.73 (2H, m; M
(ESI) mz: 499 [M+ H + [0279] (Exanple 101)

N-i sopropyl -4-({6-][ 5-

hyd syb f-payl i o P|£Q &b¥£ Yf Q‘gig é gompound, gs
1% L RYED T8R550n3

XyJ pi peri di‘ne- carb exemnp
0 at 1L, O 315 nnDI was
Jga%gg&d%§dP% ? %%2 (%6%5) solution of t%e 5-
(”EUh¥hﬁR|fQBM|MH% [@IkﬂJ eB'Sbﬁ 4gyE@XY)RYr M @i 0-4- g7
yl ]|ndoI|ne (78 ny, 0.209 nmol ) produced’in

Reterenepe sE%aWDVQ 284, aad tbe=nbxHure2was)st irrred @H, s),
room tenperature for 30 m nutes. To the reaction

5099t ibn, swateriasladded, fioDVowed, by, ext Faét Han, 3.98
with ethyl acetate three tinmes. The obtai ned organic
[Byermivas3. d¢i etHover, arhydr 6UE, sodi um- 44l f(dte, mand 3- 32
the solvent was distilled off under reduced ressure.

e, obt af ned® Fesi ddeChas3Pur 11 ed- By ~$iPPcddfel ™) » 2.13-
colunn chronatog phyﬁﬂ(e hyl acetate) to obtain the
title'ebnpd hndla mﬁrﬂé éﬁmu@? (8 7. 3 my, vyield:

%%E@Iﬁéy%%‘ E AR B T i

F {F% 7.71 (1H s) 5.98 (1H s) , 5.33 (1H m, 4.31
T84, 3= 7 He), 4.06 (2H t, 3 =9 Hz), 3.99 (1H,
Mxadp’® {24 Nils§p§ép%ZH4 n¥6—45; 9 Hz), 3.25 (2H,

m, 3.04 (3H, s), 2.03
(methylsulfonyl)indolin-1-yl]pyrimidin-4-
viloxy)piperidine-l-carboxamide (exemplary compound No:
106)

Isopropyl isocyanate (31 pL, 0.315 mmol) was added
to a dichloromethane (5 mL) solution of the 5-
(methylsulfonyl)-1-[6~-(piperidin-4-yloxy)pyrimidin-4-
yllindoline (78.1 mg, 0.209 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 ethyil
acetate three times. The obtained organic layer was
" dried over anhydrous sodium sulfate, and the solvent was
distilled off under reduced pressure. ?he obtained
residue was purified by silica gel column chromatography
(ethyl acetate) to obtain the title compound as white

powder (87.3 mg, yield: 91%).



1.77 (2H, m, 1.17 (6H, d, J = 6 Hz)

460 [M+ H 1. [0280] (Exanple 102)

1- met hyl cycl opentyl 4-({6-[5-

(met hyl sul fonyl )i ndolin-1-y{}pyri m di n-4-

yl } oxy) pi peri di ne-1- car boxyl ate (exenplary conpound

hb: 16) 1,1' -carbonyldiimdazole (1.09 g, 6.70 mmol)
added to a tol uene 30 m.) solutlon of 1-

et hVI‘WBI SpERt YN (C@ml g I&Dl‘?o Anel’) (1Hnd% hd = 9 Hz),

was s e e atu e f

%%%@ f%%o%%’t%egé g%@ti%ﬁ ?? H2. elé Vven? mé ’

i Skl d e ed pres e. 4The abta d
S 10511 ande tocugedypdostin, g vsband 1.0
Pi‘ﬁon@tO@Vap@y%he@nﬁoeww m@CEBaW@ 423{ V) ste1r (2m,
obtain a colorless ol conpound (417
Hereinagtes) , t Bisscoppound,is. D@fQBﬂedst)Q asoan (2H, m),
i m dazol e conpound. [0281] Potassium carbonate (153
hg771(24, nmp} ) lahd the, dm dazokeHeompound (129 ng,
0.665 mmol) were added to a dioxane (10 nlL) solution
¥$ (heIb-fifet hyb8ullMomyH) .1-[ 6-
Eg gerldln 4-yl oxy) pyrim din-4-yl]indoline (82.9 ny,

% 00.222 nmol) produced in Reference Exanple 28, and

; M5 (ESI) mz:

m xt ure was reflux for gours To the

f%é@??%ﬁ %B?btﬂoﬂetﬁyéﬁyﬁﬁﬁPédtgduéodé6 PGt i on of
TPBRL S €0kt | dequas added, Lolloved by oxtraction
01} 89, Q485 2014ACUS-30ALYTLSY! TRLRIANE  RRBANR ro:
16)

1,1'—catbonyldiimidazole (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 obtained residue was purified by
silica gel column chromatography (nexane:ethyl
acetate=4:1, V/V) to obtain a colorless oil compound (417
mg) . Hereinafter, this compound is referred to as an
imidazole compound.
[0281]

Potassium carbonate (153 mg, 1.11 mmol) and the
imidazole compound (129 mg, 0.665 mmol) were added to a
dioxane (1C mL) solution of the 5-(methylsulfonyl)-1-i{6-

(piperidin-4-yloxy)pyrimidin-4-yllindoline (82.9 mg,



of f under reduced pressure. The obtai ned residue was
purified by silica gel columm chromat ography

(hexane: eth_yl acetate=4:1-3:2, V/IV) to obtain the
title conmpound as white powder-(46.8 ng, yield: 420).
1H NVR (400 MHz, CDC13) 8 ppm 8.57 (1H, d, J = 9 Hz),
8.50 (1H, s) 7.78 (1H dd, J =9 Hz, 2 Hz), 7.71 (1H

o372 380 ekt 1%4“%'%2&%2%4’5%5@?&)%%’(3%‘“3 the

T@T—Fug? waﬁ/shf%é?goézyégﬂ?f %/PZQ hgg %OZSE?E%XMWJI e

' %ngﬁg? gggkoﬁﬁg%y%%£?¥5Fé8§%%ﬁ%gﬁﬁ-i?lUtlon of

xﬂn&sﬁywl erelnbghas dacanbaxyl atre1(exeapbyr ¥ xeeEROURE with
he sane reaction as in the nethod descri bed

éﬂh Exaagtgtéoz ™es @gerd ofeedougaingct heyer was dried over
5- (nethylsulfonyl) 1-

hfngpirpesi dbdidmyboXxyppys i andi nhé- plollivedsl Wae (4AL211led
ng, 0.128 mmol ) produced in Reference Exanple 28 and,
ph§t saderofedugethprepgebspent Bhel eblaingdr éeilﬁP@pHﬁél

to obtain the title conmpound as white powder (27.8
ﬁgrlﬁrl@ﬁde4§%llcw@ellH9ﬂdmn( @@6%09@9@{%’) 6 ppm
e L A
bl 550 et 4 {2 AT L 3

1 a1 ):ﬁii“f{3 P‘l%ﬁﬂﬂf %Dgl é@iﬁ) Mg b 1 7%1(23 JTL 5 Hz
.

50 (1H, s), 7.78 (1H, dd, J = S Hz, 2 Hz), 7 71 (1H, s),
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);

MS (ESI) m/z: 501 [M + H]'

[0282]

(Example 103) 2-fluoro-l-methylethyl 4-({6-[5-
(methylsulfonyl)indolin-l-yl]lpyrimidin-4-
ylloxy)piperidine-l-carboxylate (exemplary compound No:
56)

The same reaction as in the method described in
Example 102 was performed using the 5-(methylsulfonyl)-1-
[6- (piperidin-4-yloxy)pyrimidin-4-yilindoline (47.7 mg,
0.128 mmol) produced in Reference.Example 28 and, instead

of l-methylcyclopentanol, l-fluoro-2-propanol to obtain

o\

).

the title compound as white powder (27.8 mg, yield: 45



[0283] (Exanple 104) 2,2,2-trifluoroethyl 4-({6-[5-
(met hyl sul fonyl )i ndolin-1-yl]pyrimdin-4-

yl }oxy) pi peri di ne- 1- car boxyl ate (exenpl ary -conpound -
No: 54) The same reaction a34in the nethod descri bed
in Exanple 61 was perforned using the
1-(6-{[1-(1Hi m dazol -

1-yhca nyI ridi 4-y on }p 4-yl)
(net% @% @ @%%doF%€l3 3 0 ﬁg % Egb?ﬁﬂ F‘prduced 2
§ N5y R@iﬁreme Examol 129340 gbtagnﬂtzhezta e @ommm
as white foan1(217 my, yield: 680). 1H—N (400
CDER3)18 por 8.56 (IH, ) J5%08 Kk, m)§. 81461Ha19)
7.78 (1H, dd, J =9 Hz, 2 FE) 7.72 (1H, s), 5.9
{165 s}y, 5t37J(2H nY),43524(2BH, qa) ,J 3739 HIZH,ZmHZ) 3.31
4.06 (2H, t, J =9 FE), 3.83 (2H, m, 3.46 (2H, :
8281 d(2#,=t9 Bz, 9O3HRY, (3HO4s(3HZ-8%, (2HO3m)2H1 .mM7, (2H,
1.81 (2H m ; M5 (ESI) mz: 501 [M+ H"' [0284] 175
1 ExahpPé 188) leden%tH?Ipropyl 4- ({6-]5-

net h Isulfonylﬁlndolln -yl ] pyrimdin-4-
@?}é? }bl%éFrdﬁ 8- [McarBoxyl ate (exenplary conpound
B? 4) Trifluoroacetic acid (2 nL) was added to a

%ﬁ? romet hane (10 nlL) sol ution of the tert-butyl

5 t syl [ ri_m di n- 4-
% [e 16H‘f pybouliony hho%%lthgm kﬁgs

di he’1-carboxyl at 881 nmol )

@ﬁggH9§gui@OE§§th8011na@d ﬁﬁ%yLlﬁHH %—%@S stirred at
yvl}loxy)piperidine~l-carboxylate (exemplary compound Nc¢:
54)

The same reaction as in the method described in
Example 61 was performed using the 1-(6~{{1l-(lH-imidazol-
l-ylcarbonyl)piperidin-4~yl]loxylpyrimidin-4~yl)-5-
(methylsulfonyl)indoline (300 mg, 0.640 mmol) produced in

Reference Example 29 tc obtain the title compound as

o

white foam (217 mg, yield: 68%).

'H-NMR (400 MHz, CDCls;) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1H, s), 7.78 (1H, dd, J = 9 Hz, 2 Hz), 7.72 (1H, s),
5.99 (1H, s), 5.37 (1H, m), 4.52 (2H, gd, J = 9 Hz, 2 Hz),
4.06 (2H, t, J =9 Hz), 3.83 (2H, m), 3.46 (2H, m), 3.31

(2H, t, J = 9 Hz), 3.04 (3H, s), 2.03 (2H, m), 1.81 (2H,

MS (ESI) m/z: 501 [M + H1".

[0284]



roomtenperature for 2 hours. Fromthe reaction
solution, the solvent was distilled off under reduced
pressure. The sane reaction as in the nmethod descri bed
in Exanple 102 was perfornedsusing a portion (201 ny)
of the obtained residue and, instead of
1- et hyl cycl opent anol, 2- nethyI-Z-butanoI to obtain
the title compound as white 0 r 0.4 ng, yield:
(B4 NVR (4odfrBet wg?gﬁwgm g'é “(1H, d, J =
74 78.(1H, .dd = 9 Hz, 2 Fh)
8‘“@}7_‘%&3(]1?—11?%‘?“3’% ng%iﬁ' s}’lﬁgy‘éém&%ﬂ &, 4.07 (2H
%15% TR o3 Ba e Q}lai 00° %%le‘i'ry Fogg°rsH o

)J =7 Hz), 1.73 (2H, , 1.45 (6H, s), 0.91 (3H,
J =7 Hz) ; M5 (ESI) niz 489 [M+ H 1. [0285]

(Exanﬂﬁflmﬁaoa’lcé@wyé@y&l ohexy] #aé{8d8&d to a
(met hyl sul fon_yl)indolin-1-yl]pyrimdin-4 176 -
i Eoxyrphpenadeneib- say bexyhaten( exempleary raeimayid 4~ ({ 6-
No: 17) The sane reaction as in the nethod descri bed
Hh—(ﬁﬁahpleulﬁsnyé$ipdDﬂ@Pﬁéd&&épwgimh@ime¢t=butyl
4-({6-%5- (et hyl sul fon I)|ndoI|n -yl ] pyri m din-4-
yl}oxy) piperidine-i-carboxylate (2@@ Fy, 6.-881 mrl)
produced in Exanple 1 and, instead of
PrAERAGH- 2%’5%%&16 l1 ABENYNEy B S & an 12 St &t&ﬁ:trﬁdn at

t he t%tle conpoun > White po%Uer Qée Y S ‘1 ution
5067 CHIERRAT 60 i 2 TS 6 s O SPwtion,
gn?2£€iveg“S%aglé¢s%£ilgd7% %1ﬁﬂ&$} r%dﬁé%é*%réégﬁge.

The same reaction as in the method described in Example
102 was performed using a portion (201 mg) of the
obtained residue and, instead of l-methylcyclopentanol,
2-methyl-2-butanol to obtain the title compound as white
powder (50.4 mg, yield: 19%).

'H-NMR (400 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1H, s), 7.78 (1H, dd, J = 9 Hz, 2 Hz), 7.72 (1H, s),
5.98 (1E, s), 5.32 (1H, m), 4.07 (2H, t, J = 9 Hz), 3.80
(2H, m), 3.31 (2H, d, J = 9 Hz), 3.29 (2H, m), 3.04 (3H,
sy, 2.0C (2H, m), 1.80 (2K, g, J = 7 Hz), 1.73 (2H, m),
1.45 (o6H, s), 0.91 (3H, t, J = 7 Hz);

MS (ESI) m/z: 489 [M + H] .
[0285]
(Example 106) 1;methylcyclohexyl 4—({6-[5-

(methylsulfonyl)indolin-1-yl]lpyrimidin-4-



5.98 (1H, s), 5.33 (1H, m,, 4.07 (2H, t, J =9 Hz),
3.84 (2H, m, 3.36-3.26 (4H, m, 3.04 (3H, s), 2.19
(2H m, 2.02 (2H, m, 1.74 (2H, m, 1.62-1.23 (8H,
m, 1.50 (3H, S); MS (ESk)1imbz- 515 [M+ H +. [0286]
(Exanmpl e 107) 4-net hoxybenzyl 4-({6-[5-
(nethylsulfonyl)indolin 1- yI]pyrinidin 4-

fol %%E?ﬁ% CE BT RRY A, BNy SRR e

%p) anpl e 9 mas perforned u3|ng t he
(6-{[1-(1H i m dazoi -

1-yl cardbamd pipard dhh- £SYi$0%MéPMétHbQ'He§c¥£%e§ in
(et hyl sul fonyl )indoline (180 ng, 1.60 mol) produced

FRamiReé eI@Bceagxlaapk@raedaﬁg;Lngnﬁtn@a@eaﬁc -Bubytianel ({64 [5-
- 177 nmet hoxybenzyl al cohol (100 L, 0.802 mmol) to
obtahpl shefohiyl) endomoubdyas pwiriite diowder (167 ny,

yield: 810). 1H NWR (400 MHz, CDCl13) 6 ppm 8.57 (1H

dl}9x¢) Pipe¥1d8nE01thrbdxrydatel (WA, mp., 78 -GBH, mae,l)J

=9 Hz, 2 Hz), 7.71 (1H, s), 7.32 (2H_m, 6.88 (2H

ﬁf?dg?©¢ 2 ,X§TP19513§HQ1H}nﬁF?a§ @é @zm?téyl-@ tanol,
2H, t, J =9 Hz), 3.84 2H, n)h 3H, s), 3.37
thlcgcéeh?éﬂnoﬁ- 23 obghipp Fhes 1as AeaHorePura! o

ESL),.mMz: 539 [M+ H +.

19%28?]@3%\%%@ & 1885%4 ?Ilﬁcl)gjobgr%zyl 4- ({6 [ 5-

(netmy Ifo ndol 1-yl r|n1d .
yl } oXy per?%ihg”i ég?qﬁxypagé "(exe Ia#y rcSipsund ° B2
Bos1 (1n, s), 7.79 (1H, dd, J = 9 Hz, 2 Hz), 7.72 (1H, s),
5.98 (1H, s), 5.33 (1H, m), 4.07 (2H, t, J = 9 Hz), 3.84
(2H, m), 3.36-3.2¢ (4H, m), 3.04 (3H, s), 2.18 (2H, m),
2.02 (2H, m), 1.74 (2H, m), 1.62-1.23 (8H, m), 1.50 (3H,
s);

MS (ESI} m/z: 515 [M + H]".

[0286]

(Example 107) 4—metthybenzyl 4—-({6-[5-
(methylsulfonyl)indolin-l-yl]pyrimidin-4-
ylloxy)piperidine-l-carboxylate (exemplary compound No:
51)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[l-(lH-imidazol-
l-ylcarbonyl)piperidin-4-yl]oxy}pyrimidin-4-yl)-5-
(methylsulfonyl)indoline (180 mg, 1.60 mmol) produced in

Reference Example 29 and, instead of Z2-butanocl, 4-



50) The sane reaction as in the nethod described in
Exanpl e 9 was perforned using the
1-(6-{[1-(1H i m dazol -

1-yl car bonyl ) pi peri di n- 4-yl hoxy}rpyri m di n-4-yl)-5-
(met hyl sul fonyl)indolir_e (170 ng, 0.363 mmol)
produced in Reference Exanple 29 and, instead of

2- but anol , 4- quorobenz al cohol &100 L, 0.917 mol
PLRBEAPRNENE 2¢Fphel céﬁ‘éBuH&'aQ RIQRt BMPdAmE PS@bEaﬁﬂ@ the

R ikl N e T e R et

(o, T g0 1 ER T et 24 el %71&2511

S §260 8$)H, 4aQ6J(2H;L tiz) J 7.98 Hah, %d84J(2H,9 Mz, 3 38,
(2H, m, 3.31 (2H, t, =9 Hz), 3. 04 (3H, s), 2 02
(2H miH, 1s76 QZHz WPH” h78 .98 ((BRl,) mn,z:5.527 (M,+ s),
H +. [0288] (Exanple 109)
b232- diLfll unp pcypcPBpr 8Pyl ket Hyl04-(2H6- [(5- J = 9 Hz), 3.84
(met hyl sul fonyl )i ndolin-1-yl]pyrimdin-4-
yﬁﬁoxv)piéeﬁﬂdiﬁévlséarﬁoﬁildﬁér(é%enﬁlé@y @dmpdund =

: 57) The same reaction as in the nethod descrlbed

Eﬁaﬁﬁlé3§ wés ' pérP8r redl-usiing t-He (2H, m);

yIEéF%o%%Ffpgbg?ﬁg:ﬁ-ﬁﬁyr]oxy}pyrinidin-4-y|)-5-

%Eglsulfonyl)indoline (240 ng, 0.513 mol ) produced
ference Exanple 29 and, instead of 2-butano

Febsgtit Sspcckamontbesnd (B, 15 i)
gm%lgﬁgléﬁgl)zfgan%hb NMBo(400 1M, ) fGk3)4 1§ Rpm 8. 58 (1H,
yi}oxy)piperiéine—l—carboxylate (exemplary compound No:
50)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[1l-(1lH-imidazol-
l-ylcarbonyl)piperidin-4-yl]oxy}lpyrimidin-4-yl)-5-
(methylsulfonyl)indoline (170 mg, 0.363 mmol) produced in
Reference Example 29 and, instead of 2-butanocl, 4-
fluorobenzy: alconol (100 pL, 0.917 mmol) to obtain the
title compound as white foam (50.4 mg, yield: 26%).

'H-NMR (400 MHz, CDCls) & ppm: 8.57 (lE, d, J = 9 Hz),
8.50 (1H, 4, § =1 Hz), 7.79 (1lH, dd, J = 9 Hz, 2 Hz),
7.72 (1H, m), 7.36 (2H, m), 7.05 (2H, m), 5.99 (1H, d, J
= 1 Hz), 5.34 (1H, m), 5.11 (2K, s), 4.06 (2K, t, J =9
Hz), 3.84 (2H, m), 3.39 (2H, m), 3.31 (2H, t, J = 9 Hz),

3.04 (3H, s), 2.02 (2K, m), 1.76 (2K, m);



8.51 (1H, d, J-1 HzZ), 7.78 (1H dd, J = 9 Hz, 2 o),
7.72 (1H, n), 5.99 (1H, d, J = 1 Hz), 5.35 (1H, ).
4.28 (1H, m), 4.10-4.02 (3H, n), 3.83 (2H m), 3.39
(2H, m, 3.31 (2H t, J = 974z}, 3.04 (3H s),

2.08-1.95 (3H, m), 1.77 (2H m), 1.52 (1H m), 1.23
(1H, m; NB (ESI) mz: 509 [M+ H+ [0289] (Exanple

%%?L@?gﬁ dﬁy @%yl 4.§ffp£?;n1d|n 4-

K%%@gﬁ)plperldlne 1- car boxyl ate (exenplary conpound
: 3) The sane procedure as in the nethod described

' 4 3es._ .
E}E‘?axﬁﬁf‘?g %gny 2 &’fﬂ%?@gyé%ﬁgob{)e methyl 4-({6-15

(r@e{}ﬂ}lééﬁbﬁﬂzﬂﬁiﬁéoiIMLQa?DPﬁYEiIﬁhQEﬁI—dLn 4-
yl]oxy}pyrimdin-4-yl)indoline (97.9 ng, 0.203 mmol)

PI pelug peli par Ref gs encea Bxanpl et 31 (trenpt ary thepbihtieNo:
conpound as white powder (44.1 ng, yield: 459 . i H NWR
$4p0 MHz, CDC13) S ppm 8.58 (1H, d, J =9 Hz), 8.51
(1H, s), 7.74 (1H dd, J =9 Hz, 2 Hz), 7.68 (1H, s),
5.99 ThH, sa)e BBA {AH, 29)1in 4t T TOHOE dgscrigb?—é)ln
3.93 (2H, d, J =7 Hz), 3.86 (2H, rﬁ, &§H
BxgaoioHd was gerforpg§ using %éﬂ q,OJ{417 imgdggol-

Egg,lc%r}%voayivptéwd%-éloyii of3HEVE TRBNC ésw;‘ o
158 g SRR PR S, PR e -
Reference Example 29 and, instead of 2-butanol, 2,2-

difluorocyclopropylmethanol (199 mg, 1.84 mmol) to obtain

o\

the title compound as white powder (194 mg, yield: 74%).
1H-NMR (400 MHz, CDCl;) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1H, d, J-1 Hz), 7.78 (1H, dd, J = 9 Hz, 2 Hz), 7.72
(1H, m), 5.99 (1H, 4, ¢ = 1 Hz), 5.35 (1H, m), 4.28 (1lH,
m), 4.10-4.02 (3H, m), 3.83 (2H, m), 3.39 (2H, m), 3.31

(2H, t, J =

0

Hz), 3.04 (3K, s), 2.08-1.95 (3H, m), 1.77
(2H, m), 1.52 (1H, m), 1.23 (1H, m);
MS (ESI) m/z: 509 [M + H]'.
[0289]
(Example 110) cyclopropylmethyi 4-({6-[5-
(ethylsulfonyl)indolin~1-yl]pyrimidin-4-
yl}oxy)piperidine-l-carboxylate (exemplary compound No:
313)

The same procedure as in the method described in

Example 44 was performed using the 5-(ethylsulfonyl)-1-



yl } oxy) pi peri di ne- 1- car boxyl ate (exenplary conpound
No: 312) The sane reaction as in the nethod descri bed
in Exanple 49 was perforned using the"

5- (et hyi sul fonyl)-I - - 179 -

(6-{[1-(1H i m dazol -1-yl car bonyl ) pi peri di n- 4-
yI]oxy}pyrinidin 4-yl)indoline (130 ng, 0.269 mmol)

D e AT FLencr EramLes T Legabiain he U1l e,

%fllﬂg WW%&%%HQ fRM 8o hng; g I?Izslng’7 6?6?113“10% >

§r§§u&éﬁt3§)Re§e§§n&ékhxgiglé 12 ééHObnkuﬁ)tg@ @%%%eH

Q@mﬁoundaQs Wwhhgg, pawgér(ZtM M)mgl §@eQaH amk,) .
1.79-1.66 (6H, m . 1.60 (2H ), 1.27 (3H, t. J = 7

Hz) “H- NER(Eﬁbb Mz, iQtlhwlﬁ bhm: 8[@291hHCE&angle 9 Ez),
112) benzyl rac-cis-2-nethy|-4-({6 [ 5-
%n@ihYlgul$bnyV)7éddﬂHn ddy| Ppyr PriHdi,n24Hz), 7.68 (1H, s),
oxy£§|per|d|ne | -carboxyl ate (exenpl ary conpound
200) Sbdi arvhydiHde™| 6394 07492ﬁg g, 273‘m90IH)Z was - 93
added to_ a THE (10_nL) sol ution of
f4k: cfs-4- ﬁydrﬁ%i 23+ ﬁ@th%ﬁplﬁérlg ﬁ 2§ar86xy@a§é

d th d S
Perkin Trdner - 15088 udr . 20, o) aads 1ag gy 178
10 A h t thi t
P3Rperatur £2Por 5o i nit eSEe%Y%@? 3 Pregc?ﬁ%‘n 28?6"157on<2f"

the &-66-¢hhorgpyri mdin-4-yl)-5-
(nethylsulfonyl)lndollne (227 ng, 0.733 mmol) produced
MB (EST) m/z: 487 [M + H]'

[0290] .

(Example 111) cyclopentyl 4-({&-[5-
(ethylsulfonyl)indolin-1l-yl]lpyrimidin-4-
vl}oxy)piperidine-l-carboxylate (exemplary compound No:
312)

The same reaction as in the method described in
Example 49 was performed using the >-(ethyisulfonyl)-1-
(6-{[1l-(lH-imidazol-1-ylcarbonyl)piperidin-4-
yvlloxylpyrimidin-4-yl)indoline (130 mg, 0.269 mmol)

produced in Reference Example 31 to obtain the title

o\

compound as white powder (85.6 mg, yieid: 64%).
'H-NMR (400 MHz, CDCl3) & ppm: 8.57 (1H, d, & = 9 Hz),

8.50 (1lH, s), 7.74 (1H, dd, = 9 Hz, 2 Hz), 7.67 (1H, s),

<

5.98 (1E, s), 5.33 (1H, m), 5.12 (1H, m), 4.06 (2H, t, J

= 9 Hz), 3.81 (2H, m), -3.37-3.27 (4H, m), 3.10 (2H, g, J



Ref erence Exanple 19 was added, and the m xture was
stirred for 10.5 hours. To the reaction solution, a
saturat ed aqueous sol uti on of ammoni um chl ori de was
added, followed by extractign with ethyl acetate
three tinmes. The obtained organic |aver was dried over
anhydrous sodium sul fate, and the sol vent was

distilled off und duced d
T Gaitie e pul 141 Gt byl o1 {28 gBl bt Uim) - 66 (OF:

G PRGN L1 11 Eohbountr 24 “whi B8 powder (271 m,

850 11 (400 Mz, CDCL3) S ppm
5@?& Rz Py WRS 51 (1R s), 7.78 (1H dd

F;OZ? Hz, 2 Hz), 7.71 (1H, m, 7.39-7.27 (5H m,
6 1H s), 5.50 (1H, m, 5.15 (2H, d, J =2 Hz),
g&ﬁzﬂnﬁﬂ@ 1) Bed3p8. B9c{3Hs-MmeBng?-3-2%56-(8H, m,

03 (3H, s), 2. 05 1.95 (2H, m, 1.87-1.76 (2H, m
ke 33n{ Bl donyl Fiddblz) n- Moy (ESK Y imidin523 [M + H] +.
[0292] (Exanple 113) i sopropyl
yhrexy splparifiyhedl (¢6rpbxylate (exemplary compound No:
(met hyl sul fonyl )indolin-1-yl]pyrimdin-4-
¥9%bxy) pi peri di ne- 1- car boxyl ate (exenpl ary conpound
Nc: 295) Pall adium h drOX|de

a n?ﬁﬁ%ﬁbwm e 9? et ByF) actt a %'(5ng%)mﬁ?%gdw§8I69?88 to
of e
7 abbEj §19. Wéﬁ h§Pi4EEPB- P5- Fﬁ@-@h’w SRS TGS

T e et a5 1o o
7’ e
g%ﬁ%é%ﬁgrgé $ﬁ%hﬁr%gct9rP%rmﬁ%r%ikﬁsa Rydragen voi. 20, p.
3365; 152 mg, 0.610 mmol), and the mixture was stirred at
room temperature for 30 minutes. To the reaction
solution, the 1-(6-chloropyrimidin-4-yl)-5-
(methylsulfonyl)indoline (227 mg, 0.733 mmol) produced in
Reference Example 19 was added, and the mixture was
stirred for 10.5% 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 dried over anhydrous
sodium sulfate, and the solvent was distilled off under
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%)



reaction solution was filtered through Celite (trade
nane), and the solvent was distilled off under reduced
pressure. To a dichloromethane (10 nlL) solution of the
obt ai ned resi due, diisoprgp%%ﬁ;hylanine (447 L, 2.63
mmol ) and i sopropyl chl orof te (218 L, 1.56 mol)

were added at O0C, and the mi xture was stirred for 30
mnutes with heating to roomtenperature. To The

r eaCHFNMRS qlODI OIf,z, aCoatlyy abedpmaqueéob8 s$oHyt HpnJo=" 9 Hz),
amoni um chl ori de was added, followed by extraction

&jih 182, et hyl-3%etdtie €fred ti Aedz, TReHabtai/ndd (1H, m),

?anlc | ayer was dried over anh¥drous sodi um
$at 27 ahdft We) soP veht | 1ﬁassévstlpped18ffmumdér (2H,

%Sdé‘fﬁd CHEET “Eof b nr Bhet a7 Apky °C{ B aﬁa’?éihfylﬁ%-%

t at VIV) t t |
Ot B owaer S 5% o BPGT- Ba0) T HERRRLC 300 hrg, T2H
OPC13)3S ppMm 48. §9 (a,HHZ . J =9 Hz) 8.52 (1H, s),
Y75 (iR Tan, 9 2 C°2"Hz), 7.73 (1H, m, 5.97

M§F5E§i é/%o ééﬁ M)+ é%95 (1H, m, 4.43 (1H m,
99 (1H, m), 3.35-3.24 (3H,

U®292$ 04 (3H s) 2 02 1.94 (3H, m, 1.87-1.76 (1H
m, 1.30 (3H, d, J =7 Hz), 1.26 (6H, dd, J =6 Hz, 1
HzyamivBe (ESB) mbzprd@sl[ Mee-His-2-[@2831-GEXdfpl[&-114)
all'yl 4-({6-[5-(nethyl sul fonyl)indolin-I-
yhepyyiadiangly i hdgy ) prpevidieneimidanodxyl at e

(exempl ary conpound No: 31) The sane reactlon as in
YheOrEl RbHcde8éPPhedCRAPCEYARPICe (G XRES L&V COFRP IS A
the)5 (met hyl sul fonyl ) - 1-

Paliadium hydroxide (300 mg) was added to a methanol
(5 mL)/ethyl acetate (5 mL) mixed solution of the benzyl
rac-cis-2-methyl-4-({6-[5- (methylsulfonyl)indolin-1-
yl]pyrimidin—é—yl}oxy)piperidine—l—carboxylate (271 mg,
0.519 mmol) produced in Example 112, and the mixture was
stirred for 2 hours in a hydrogen atmosphere. The
reaction solution was filtered through Celite (trade
name), and the solvent was distilled off under reduced
pressure. To a dichloromethane (10 mL) solution of the
obtained residue, diisopropylethylamine (447 pL, 2.63
mmol) and isopropyl chloroformate (218 pL, 1.56 mmol)
were added at 0°C, and the mixture was stirred for 30
minutes with heating to room temperature. To the
reaction solution, & saturated aqueous solution o=f

ammeonium chloride was added, followed by extraction with



[ 6- (pi peridin-4-yloxy)pyrimdin-4-yl]indoline (518 ny,
1.39 mmol ) produced in Reference Exanple 28 and,
instead of butyl chioroformate, allyl chloroformate
(220 L, 2.08 nmmol) to obt aj'débtbe title conpound as
white powder (522 ng, yield:"82% . 1H NVR (400 MHz,
CDC13) 6 ppm 8.57 (1H, d, J =9 Hz), 8.50 (1H, d, J
=1Hz), 7.77 (1H, dd, J =9 Hz, 2 Hz), 7.71 (1H, s),
B.1gol (At Brgs (U_JHPSm, T31.6343h(t_‘a—i,n€rt) LOEgargy 1m B
(1H m 5.22 (1H, m , 4.62 (2H, _m, 4.06 (2H t, J
w2 d-rzl)ed Py (aZHIY‘#iOU% %@d{@H syhBatyg, —ang the olvent
t, J =9 Hz), 3.04 (3H, s9)
@%?%%l?rﬁd Oflf 7@%% r%ucew{@%ﬁwr% z: Tmfs@k{q\ﬂmed

Ao SE BB S0 Phem 2 dibl S0 Sivarny
Py ) e e corbony o gyl sty eorppund .

ddhp msevﬁl ;P@&cﬁ@f Medlo UST NG, thee1d: 16%).
5- (met hyl sul f onyl ) -

[ 6- CRLRRK] ‘#MOO4MME0XY:)3@151 ”8%;5}114 yl i@n@'@h' ng, (408 g0y,
1.09 mol) produced in Réference Exanp 8 and,

8 st eadd, of) but y?o chloy ofi@y nat €, 9pH®paEg_MIz 7.73 (1H, m),
chloroformate (159 L, 1.63 mmol) to obtain the title
Tohpolind, as) pad eS§el libw mpowdle?S( 8B8B, ng) , ykekd: (6BO)m) ,
1H NVR (400 MHz, CDC13) 6 ggm 8.58 (1H, d, J = 9 Hz),

% &1 (21fH ), J7=7@ fMH Hd?2 I (EEQ My, 2. By 3-24723EAHY .

}ﬁ04 1 FE) 2. 02 l(lH S% o ?6 (%y 1”@6 1H5 é%H 1.30
(3H, &, J = 7 Hz), 1.26 (6H, dd, J = 6 Hz, 1 Hz);

MS (ESI) m/z: 475 [M + H] . |

[0293]

(Example 114) allyl 4-({6-[5-(methylsulfonyl)indolin-1-
.yl]pyrlmldln 4-ylloxy)piperidine-l-carboxylate (exempliary
compound No: 31)

The same reaction as in the method described in
Example 6 was performed using the 5—(methylsulfonyl)—l—
[6-(piperidin-4-yloxy)pyrimidin-4-yl]indoline (518 mg,
1.39 mmol) produced in Reference Example 28 and, instead
of butyl chlioroformate, allyl chloroformate (220 pi, 2.08

mmol) to obtain the title compound as white powder (522

oo

mg, yield: 82%).
'BE-NMR (400 MHz, CDCls;) & ppm: 8.57 (1H, d, J = 9 Hz),
8.50 (l1E, d, J =1 Hz), 7.77 (1E, dd, J = 9 Hz, 2 Hz),

7.71 (1H, s), 5.99 (1lH, s), 5.96 (1H, m), 5.34 (1H, m),



(1H, d, J = 2 Hz), 4.07 (2H t, J = 9'Hz), 3.83 (2H,
M, 3.42 (2H ddd, J = 13 Hz, 9 Hz, 4 Hz), 3.31 (2H
t, J =9 H' )'f 3.04 (3H s), 2.48 (1H, t, J =2
Hz), 2.02 (2H, m), 1.78 (2ig3m ; M5 (ESI) mfz: 457
[M+ H+ [0295] - 184 (Exanple 11 6)
2,2,2-tr|fluoroethyl 4-({6-[5- .
hyl sul d yl n- 4
§P§%x§§%Pp% %nég ?£§rb%%ylgté ké nppéry c8ﬁpéaﬁd £, J
6),T t th d
T’ Bef orinte Exanplor 33 whs BrT Srned usi g (Re  He. ¢
t- |
ﬁ?{{6prg¥((2thyfsufflnylylndoﬁl -1- yﬁ] yrlmdlo2 2H, m,

yl Joxy2pi pgri di ne-1-carboxylate (604 ng, 1.32 nmol)
produced in Exanple 80 to obtain a yellow oil conpound
N511E80) mihe:sape [rRaetyph, as in the nethod descri bed
in Exanpl e 61 was perforned using a portion (293 np)
0029t he obtained oil conpound to obtain the title
conpound as white powder (103 ng, yield: 28). 1H NWR
(Agampiz, 1 COCIBYoB-pprm-8-53 GiHi6di5& 9 Hz) , 8.49
1H, s), 7.57 él i 7.43 ilH d, J 9 Hz), 5.96
nefhg}subignys) 3pdpipn-—dyyl PSJl@l@FHCﬁH n), 4. 04
(2H, t,.J =.9. 3. 85- 3.48-3.42 (2H
}# tloéyélilp%ﬁkf,%lil?‘ﬁ caéb%yz e(‘?ﬁlpl?)fy SoFpCYnggNo:
é%ﬁ 1.85- 1.75 (2H, m ; NB (ESI) mz: 485 [MT
[0296] (Exanmpl e 117) i sopropyl

cis- 3TﬁéLg§ﬁ% régkéf%n as in the method described in
Exampie 6 was performed using the 5-(methylsulfonyl)-1-
[6- (piperidin-4~yloxy)pyrimidin-4-yllindoline (408 mg,
1.09 mmol) produced in Reference Example 28 and, instead
of buty. chloroformate, propargyl chiocroformate (1592 puL,
1.63 mmol) to obtain the title compound as pale yellow
powder (338 mg, yield: 68%).

'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), 7.72 (1H, d,
Jg =1 Hz), 5.99 (1H, s), 5.96 (1H, m), 5.35 (1H, m), 4.73
(1H, d, J = 2 Hz), 4.07 (2H, £, J = 9 Hz), 3.83 (2H, m),
3.42 (2H, ddd, J = 13 Hz, 9 Hz, 4 Hz), 3.31 (2H, t, J =9
Hz), 3.04 (3H, s), 2.48 (1H, ©t, J = 2 Hz), 2.02 (2H, m),
1.78 (2H, m);

MS (ESI) m/z: 457 [M + H] .

[0285]



met hanesul f onyl - 2, 3-di h_ydro-i ndol - 1-yl)-pyri m di n- 4-
yl oxy] - pi peri di ne-1 -car boxyl ate (exenplary conpound
No: 665) - 185 (117a) tert-butyl

ci s-3-fluoro-4-[6-(5-nmethanggyl fonyl -

2, 3-di hydro-indol -1-yl)-pyrimdin-4-yl oxy] - pi peri di ne-
| - carboxylate [0297] Sodi um hydride (109 ny, 2.87
nmol ) was added to a THE (12 nL) sol ution of
texampleyl1ei s232f Pubrofjuoroethyl 4-({6-[5-

NSOy P RETLS 0L parborylate (315 g, 1,43 mmol)

C Ioro r|n1d met h IsquonyI )i ndol
x%@ b Poe B ot AT HahEda Pn (REPEPARCS EXERICE L &
the m xture was heated to reflux for 2.5 hours in
hltrogen at nosphere. To the reaction solution, a

sat ur e tion; of C
el gpienis eabuonof Aomeptymichigr vl

kBreechbAESxatpecObbainedpeigarined ayehqwaswashedbutyl
W th saturated saline and dried over anhydrous
magnesiiom(suthatenlandyly hadsalivent ywap yaiigtiidined -of f
under reduced pressure. The obtained residue was
vashed) piibhrdidethyl -ethbrxgadteet(®Pld aget dt-€2t owrght)ai n
the title conpound as yellow powder (326.8 ng, yield:
pg@@ucﬁgzgg]Lx@mp?@)Bpsggrgﬁypln a yeilow oil compound
CIS 3-fluoro-4-[6-(5-nmethanesul f onyl - _
“éldmﬁwr ol FRAdDILF - Wacwwmaa. hn4tpﬁos%9}hﬁfip@??& reea
arbo drochloric acid cetlc
51 ERPOR P18 e RES THABES PO e R oMBTIcd (Sor ) of

ghe obtaln%dp%gguvompound to obtain the title compound as

white powder (103 mg, yield: 28%).

o

'H-NMR (400 MHz, CDCl;) & ppm: 8.53 (1H, d, J = 9 Hz),
8.49 (1H, s), 7.57 (1H, s), 7.43 (1H, 4, J = 9 Hz), 5.96
(1H, s), 5.39-5.34 (1H, m), 4.54-4.47 (2H, m), 4.04 (Z2ZH,
t, J = 9 Hz), 3.85-3.79 (2H, m), 3.48-3.42 (2H, m), 3.31
(24, t, J = 9 Hz), 2.71 (3H, s), 2.06-1.99 (2H, m), 1.85-
1.75 (2H, m);

MS (ESI) m/z: 485 [M + H]~

[0296]

(Example 117) isopropyl cis-3-fluoro-4-[6-(5-
methanesulfonyl-2, 3-dihydro-indol-1-yl)-pyrimidin—-4-
yloxyl-piperidine~l-carboxylate (exemplary compound No:

665)



i n paragraph (117a), and the m xture was stirred at
room tenperature for 45 mnutes. The deposited solid
was - 186 collected by filtration and washed with
ethyl acetate to obtain a ¢ggpound (364.9 ng). To a
di chl oronet hane (2 nl) suspension of the obtained
compound (130 ng), N, N diisopropylethylamne (108 L,

nd_i soprop chl or of rnate 38 VL, 0.338
b9 Wer b St Sre iRt S ST B Conas Bt PREESHE TPOgRT
e T ction a,saturat
%q%gghgyéo?u%lg% o? %ﬁﬁn rlmléﬁ?o% ﬁgbﬁﬁé 8&8861%1“6 -
extraction with ethyl acetate three
é§4$8¥§$%€¥obtalned organic |layer was washed with
§@Q97?ted saline and dried over anhydrous rmagnesium
sul fate, and the solvent was distilled off under '

r educesH pine SSHEL.deThel @btnad ned. s BShible) Wass Baabbi ed a
by silica gel columm chromat ography (hexane et hyl

BEEt &t 271t 2- 201yt MbV) of Therobbat pedctsudef lppadudt was
washed with nethanol to obtain the title conpound as
h\h@r@xyiowmr(&'éné’—hgyaybekyilaseox311HHBINR1(4GOdei) and
CDC13) 6 ppm 8.59 (1H, d, J = 8. Lﬁ 8. 50 '
she ¥Tvo- ?lli—Pr@iPYlelQ B-fryl) 7573m(%1 /lg)llf@ncy emollne

5. 45 4 (1H ~m, 91
?21%6 ragra 355 r?m% p£0§30%§Hlan§ferznf§ Exempéwa

Hz (1H
bt Lyt Olr{2tho BBt ly, 363000 20,000 M 3 92
1. 8 7. (6H _d, J

glézggig)at&%gggg% ( EX %E 1%%% cj%%o%%o%? éﬁthyl
4:{tbatas SH@&QMESEbEHEXBE'BQO LhRohi ¥l PYRIE:dNA s 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 washed with diethyl ether and

ethyl acetate to obtain the title compound as vyellow

o0

powder (326.8 mg, yield: 70%).
[0298]
(117b) isopropyl cis~3-fluoro—-4-[6-(5-methanesulfonyl-
2,3-dihydro-indol-1-yl)-pyrimidin-4-yloxy]-piperidine-1-
carboxylate

A £ N hydrochloric acid-acetic acid solution {10 ml)
was added to the compound (311 mg, 0.632 mmol) produced
in paragraph (117a), and the mixture was stirred at room

temperature for 45 minutes. The deposited solid was



187 - yl}oxy)piperidine-|-carboxylate (exenplary
conpound No: 620) The sane reaction as in the nethod
described in Reference Exanple 32 was perforned using
the tert-butyl _ 186 -
4-({6-[5-(nethy|su|finyl)inéolin-l-yl]pyrinidin-4-

yl }oxy) pi peri di ne-1-carboxyl ate (604 ng, 1.32 movl)
produced.in Exanple 80 to obtain a yell ow foam
eohpoohed Ppiiikgyatyne sarevrehedi bitas eithvlhacriehedto
descri bed in Exanple 44 was performed using a portlon
?Qiﬁlﬂg? 6@mp?ﬁﬁd06?8ﬂn8deV' d%ﬁp%uﬂﬁc?%oé%W%F%a?ﬁe

$14 gpoamound g ol e ponder (1.8, 0 MICLS 00
4o800r Ry e TV bedans, 100 R of: 12 BT Raret lfopra’ovl
Flgrdedimebf Al 1o 41 0P e A, Thpe g

ﬁixtar@4wisggti2fbcn¥ réo%gtémﬁéQaﬁur@l, tol¥nd. #2daction
(1H, m, 0.57-0.54 (2H, m, 0.30-0.27 (2H, m; M
§EBLYiohz: a4bdtiMatel] aquepQ308blEXamplogd kkSonium
i sopropyl 4-({5-nethoxy-6-[5-
¢hiebhytsuvbsnygiieddolfphd dwyld] pyr emitdiactdon with ethyl
yI}oxy)piEerldlne 1-carboxyl ate (exenplary conpound
Rﬁgt8687} {2298)MeErt - Bt yPrBa {8 neriorycelpper was
(met hyl sul finyl)indolin-1-yl]pyrimndin-4-
VPFB§9)beErPGFHéateéarﬁék?ﬁaﬁédl§gl°d 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=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%).

'H-NMR (400 MHz, CDClj) & ppm: 8.5¢ (lH, d, J = 8.6 Hz),
8.50 (1H, s), 7.79 (1H, 4, J = 8.6 Hz), 7.73 (1lH, s),

6.08 (1H, s), 5.45-5.34 (1H, m), 4.95(1H, qu, J = 5.9 Hz),
4.91 (1K, d, J = &47.7 Hz), 4.33 (lH, brs), 4.18-4.07 (1H,
m), 4.07 (2H, t, §J = 8.8 Hz), 3.37-3.26 (1H, m), 3.32 (2H,
t, J = 8.8 Hz), 3.15 (1H, brs), 3.05 (3H, s), 2.17-2.06
(1H, m), 1.96-1.88 (1H, m), 1.27 (6H, d, J = 5.9.Hz).
[0299]

(Example 118) cyciopropylmethyl 4-({6-[5-

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



The sane reaction as in the nmethod described in
Exanpl e 56 was perforned using

5-met hyl sul finylindoline (276 ng, 1.52 nmol) and,
instead of tert-butyl 4-[(6:
chloropyrinidin-4-y|)oxy]p|%%2|d|ne 1- car boxyl ate, the
tert-butyl 4-[(6-chloro-5-nethoxypyrimdin-4

yl ) oxy] pi peri di ne-1- carboxyl ate (576 ng, 1.68 nmol)

I lozkuceel per Réf ee ehcea Bxanyl 2t 43 (esevbf ary aopebliow No:
oil conpound. [0301] To a dichloronethane (7.5 ni)
@dlluti on of the obtained oil compound, acetyl
chloride (125 L, 1.76 nmmol) and diisopropyl et hyl am ne
(630 The Fare rﬁﬁﬂﬁt%@? &S do‘ae‘ah%tm%@ogn‘ae%%l?ﬁ%h?e

t f 2.5 ., _Jo_ th
FEE TR Sor TP bR, 2 WHE BT S has R aaEd S F BP g&s&’§8§t°but‘§l

LA e B ey
;It f\iﬁgpé@iapﬁoandcgfbsgy%% @6'21)’9'130% ABRYARSH HM
sul fa and the solvent was distil of f “under

b eslgesd p1 e SeRaep 1 dheo obb abped inr esiydue owasoptr tbnedund

by silica gel colum chromatography [(i) ethyl

acet ate) . (IThe eidyd meetdien nes hanot ®98h@thod described

96: 4-93:7-90: 10, v/v]. The sane reaction.as in the

et hrogndescé £ bedsi ncEXanped 8% iwgs aperfroimed (d@d¥ngga of

portion (293 ng) of the obtained conpound to obtain

tire obialecdoppoundmasuyel tewobitkif2g8engityrelcgmpound as

380 1H NVR §4OO MHz, CDC13) 6 ppm 8.21 (1H, s),

V?YH? (dear (39=3gmpp) yielgs 8Fl- s), 7.39 (1H J =9

39-5.33 189 (1H_m, 4.32 (2H t, J =29 F%?

—é\E/IFS @:zp((?fljrszDC‘glngS ppm: 8.53 (LH, d,” J

8.49 (1H, s), 7.57 (1H, s), 7.43 (1H, d, J = 8 Hz), 5.95

Z)/

(1H, s), 5.36-5.31 (1H, m), 4.04 (2H, t, J = 9 Hz), 3.93
(24, d, J = 7 Hz), 3.88-3.83 (2H, m), 3.39-3.34 (2H, m),
3.31 (2H, t, J = 9 Hz), 2.71 (3H, s), 2.04-1.99 (2H, m),
1.79-31.73(2H, m), 2.17-2.11 (1H, m), 0.57-0.54 (2H, m),
0.30-0.27 (2H, m);

MS (ESI) m/z: 457 [M + H] .

[0300]

(Example 119) isopropyl 4-({5-methoxy-6-[5-
(methylsulfinyl)indolin-1-yl]pyrimidin-4-
vl}loxy)piperidine-l-carboxylate (exemplary compound No:
637)

(119a) tert-butyl 4-({5-methoxy-6-[5-
(methylsulfinyl)indolin-1-yl]pyrimidin-4-

ylloxy)piperidine~l-carboxylate



(3H, s), 3.39-3.32 (2H, m, 3.23 (2H, J =9 Hz), 2.71
(3H, s), 2.07-2.02 (2H, m, 1.87-1.79 (2H, m, 1.48
(9H, s); M5 (ESI) nmlz: 489 [M+ H +. [0302] (119b)

i sopropyl 4-({5-methoxy-6-[5

(met hyl sul finyl)indolin-1- yl?pyr|n1d|n 4-

yl }oxy) pi peri di ne-| -carboxyl ate The same reaction as

in the nmet hod described in Exanple 28 was perforned
usi n fﬁhéqmﬁTrQﬁﬁ%HmM gin the method described in

Rt e L e
oo (e E oL

$&6E§f£%h&¢g+ﬁg%&;é%y?p?BQ}1§ig%1é%E%?§§X¥ZSZ%&§%h%

d, I =9 H) 7.39

é%f%Lbékﬁﬁ 41tk6n&hl6r84R(ﬂékhéﬁﬁFyrémfd@nhE), 4.32
(2H, t, Hz), 3.86-3.80 (2H "m), 3.76 (3H s),

ﬁlﬂéﬁxﬁ]ﬁﬁpéﬂi—ﬁlﬂ& 1-8Ba2dok2tatt, (376 RAgHz), 68. fhol 3H,
s), 2.08-2.02 (2H, n), 1.88-1. 80 (2H, m, 1.27 (6H,

ek oduced iz)ReEEréﬁﬁé)Enémplé753[bb+obﬂgin £0863low oil
(Preparation Exanple) 5 g of the conpound obtained in
eaereBExanpl e, 90 g of lactose, 34 g of corn starch

2 of crystalline <cellulose, and 1 g of magnesi um
EQ%g}hte are m xed using 190 a bl ender and then

I.n bl eti nachlne to obtain
fgg?gﬁg%?%h%%¢o omo%anQ 99 solution of the

obtained oil compound, acetyl chloride (125 upL, 1.76
mmol) and diisopropylethylamine (630 uL, 3.53 mmol) were

added at 0°C, and the mixture 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, and the solvent was
distilled off under reduced pressure. The obtained
residue was purified by silica gel column chromatography
[ (1) ethyl acetate; (ii) ethyl acetate:methanol=98:2-
96:4-93:7-90:10, v/v]. The same reaction as in the
method described in Example 61 was performed using a

portion (293 mg) of the obtained compound to obtain the

o

title compound as yellow oil (283 mg, yield: 38%).
'H-NMR (400 MHz, CDCls) & ppm: 8.21 (1H, s), 7.77 (1H, d,

J =9 Hz), 7.55 (1H, s), 7.39 (1H, J = 9 Hz), 5.39-5.33



[0304] (Test Exanple 1) oral glucose tol erance test
(oGIT) using mce 2.0 to 8.0 ng of a test conpound
was wei ghed and then placed in an agate nortar. Wile
t he conpound was pul veri zedgga-0. 5@6nethy|ce||u|ose
sol ution was added thereto to prepare a 1 ng/m
suspension. Mce C57/BT 'j (6- to-8-week-old male)

hased Char | Ri Lab.
fhe: Eﬁé‘:eiﬁﬁe&%ﬁm&cﬁgeeénﬁ.zY‘?I fef I "Beddmd 260 fo, 3. 7¢

i?chE dg§dB%:§$%E]ﬁZH @? %ntz?héa ey 3gyt°9ﬁﬁ&ad 2.71
g@ﬁ coll estgd brgm the tail vegn. jand the precedi ng

Q

epared suspension was o?élly Adfi nist&réd 6 each of
the mce. Thirty mnutes after adm nistration, blood
mas further collected fromthe tail vein (plasm
gkucpse) hevel 48p this Bhood was used as a pre-val ue),
and a 20 to 30% gl ucose solution was then orally
adavpistered thereto at a dose of 10 m/kg for
gl ucose load. After the glucose |oad, blood was
flutPher ieobkeped frdibthethaxly-ovébn at tine points
15, 30, 60, and 120 minutes. The collected bl ood was
deathiviagédinplsépdrate-prasdnyrimédipré-val ue and

pl asma gl ucose | evels at 15, 30, 60, and .120 m nutes
Eﬁﬁgﬁyfﬁép Fhgo8e L o5a Therd LRe&sur ed usi ng d ucor oder

hi no- Test Cor and the rate of _decrease in
blood%%?u%%%% %&k?rgﬁgf?6n+5 Eaﬁu%?5h€§1d°§8ﬁ+ FEt &Ped

t L e t
A LR URRES
@gg%@&%L%L%g—kﬂé&ﬁ@?sﬁﬁf&ﬁ%;%ﬂ%&%@%hgﬁ—9& E@%imidin—4—
vlloxy)piperidine-l-carboxylate (108 mg, 0.221 mmol)

produced in paragraph (119%a) to obtain the title compound

o

as white powder (80.1 mg, yield: 76 ).
'H-NMR (400 MHz, CDCls) & ppm: 8.21 (1H, s), 7.77 (1lH, 4,
J =9 Hz), 7.55 (1H, s), 7.39 (1H, d, J = 9 Hz), 5.40-
5.35 (1H, m), 4.94 (1lH, sept, J = 6 Hz), 4.32 (2H, t, J =
9 Hz), 3.86-3.80 (2H, m), 32.76 (3H, s), 3.43-3.36 (2H, m),
3.24 (2H, t, J = 9 Hz), 2.71 (3H, s), 2.08-2.02 (2H, m),
>1.88—l.80 (2H, m), 1.27 (6H, d, J = 6 Hz);
MS (ESI) m/z: 475 [M + HI'.

[0303]

(Preparation Example)

5 g of the compound obtained in each Example, 90 g

of lactecse, 34 g of corn starch, 20 g of crystalline

cellulose, and 1 g of magnesium stearate are mixed using



[0305] [Table 2] Compound Rate of decrease in AUC (
0) Exanple 1 28 Exanple 2 22 Exanple 22 21 Exanple
31 20 Exanple 44 18 Exanple 60 22 Exanple 80 19
Exanpl e 83 20 Exanple 85 2ygyExanple 92 16 Exanple
93 i5 'Exanple 104 10 Exan‘p?e 116 17 Exanple 117 27
Exanpl e 118 16 [0306] (Test Exanple 2) test on

nmeasur enent of conmpound concentration in_rat blood 20

& PBOHY NG thait CIMOUTRET susenghedtaRyetheg machine
Ia(%j%ed in an%la ate nortar. Wiile the conmpound is

%ﬁl T3 ed:? 5% net hyl cel | ul ose solution is added

Q(gﬁﬂﬁto to prepare a 2.5 ng/m suspension. F344 rats
-"1t0 7-week-old nale) are purchased from Charl es

Ry&r Q)Pﬁk?gﬁf@gﬂr ifﬁ?i azgﬁﬁ‘%éé‘&- t@fgrgﬁéﬁegegg RbcPTl OHQing
p.m of the day before the test. O the test day, the
oSl |

2.0 to 8.0 mg of a test compound was weighed and
then placed in an agate mortar. While the compound wés
pulverized, a 0.5% methylcellulose solution was addéd
thereto to prepare a 1 mg/ml suspension. Mice C57/BL6J
(6- to B8-week-old male) were purchased from Charles River
Laboratories Japan Inc. and raised in a cage until they
became 9- to 13-week-old. The mice were fasted after 5
to 6 p.m. of 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% glucose solution was then orally administered thereto
at a dose of 10 ml/kg for glucose load. After the
glucose load, blood was further collcted from the tail
vein at time points 15, 30, 60, and 120 minutes. The
collected blood was centrifuged to separate plasma. The
pre-value and plasma gluccse levels at 15, 30, 60, and
120 minutes after the giucose load were measured using
Glucorqder GXT {Shino-Test Corp.), and the rate of

decrease in blood glucose AUC (%) from a vehicle-



wei ghts of the rats are neasured, and the test
conpound is then orally adm nistered at a dose of 10
m/kg to each - 192 of the rats. Blood is collected
fromthe tail vein at tinejgeints 0.5, 1, 2, 4, 6,
and 24 hours after admnistration. The collected

bl ood is centrifuged to separate plasna The pl asma
is deproteinized and then ﬁgglled to |i

%Jf%%h%%@,sw%i)e%ﬂ% F§d- ap“b%r%ﬂr%e‘éeffjoue‘
c Iculate t he conpound pncen 0
{nedrailiRoi € oy S arthPheslabiaptr SatuCa; vas
T 0 f u
é&ﬁr Qe%yg%ggthﬁﬂé %chzan‘yhg sésES%%éE%ﬁDWE EHC WORopRd -
@pnd I's pulverlzed a o0. 596nethy|ce||u|ose
solution is added thereto to prepare a 7.5 ng/nl
suspeasy pn. Wien different doses of suspensions are
prepared, t he prprpdi ng prpparpd suspension i s

sequential | y di tekpgdumiith g &35% Fﬁ§1 S€ullose
sol uti on torprepare—the-su pﬁnc@inﬁﬂg “ntergst .

Zucker fattirt*SUNE Zuckdr Di abet i48 Fatty rlats (8-
to 12-week- bl d B#A®ler% plrchased fA%m Charlds River
Laboratori es JapamnclacZZBeflore the tdst, basig bl ood
gl ucose | evel sEaadpbedglwei|ght s ar e Zddj ust ed tjo be
equal in | eyel Eretnpeensdadm|ni st ered 1groups. The rats
are fasted|afteemgitoc6 p.m of thezday beforle the
test. On the geskodaygoblgod is coljigected framthe
tail vein, ndﬂggﬁolgrggeolng prepa@gp suspenS|on IS

t_hen oral ly aguLarstegga to each—of _/tnc rats Thirty
m nutes after

Example 92 16
Example 93 15
Example 104 10
Example 116 17
Example 117 277
Example 118 16

[0306]
(Test Example 2) test on measurement oI compound
concentration in rat blood

20 to 50 mg of & test compound is weighed and then
placed in an agate mortar. While the compound is
pulverized, a 0.5% methylcellulose solution is added
thereto to prepare a 2.5 mg/ml suspension. F344 rats (5-
to 7-week-o0ld male) are purchased from Charles River
Laboratories Japan Inc. and fasted after 5 to 6 p.m. of
the day before the test. On the test day, the body
welghts of the rats are measured, and the test compound

is then orally administered at a dose of 10 ml/kg to each



adm ni stration, blood is further collected fromthe
tail 193 vein (plasma glucose level in this blood is
used as a pre-value), and a 20% gl ucose solution is
then orally admnistered_-thgseto at a dose of 4 nl/kg
for glucose |oad. After the glucose load, blood is
further coIIected fromthe tail .vein at time points 30
nut es, and 4 hours. The coIIected bl ood is

%%n?fﬁ?f{@%%l tc?lé)é)&arlaist Eolhertnt R griee Vet e BRP At

ﬁ%ﬁss %%§$0§23|e¥Uc s:£1g§d 3P§u5§eggﬁrﬁdé62g%g4
d
T t t
éﬁ%@gggf%%ggg 5?85€Se é%?F%%d?$2h1énv%%£§ Eggé o

ﬁ%ﬂ&ﬁé%&%?&sﬂé OURrHeS (R il af@ddegpoﬂéuély@@ &k& then

m ni stered group, a C 5% nethylcellulose solution iIs

éﬁgﬂﬂéétﬁéeﬁl%nﬁﬁe@ﬁr@ﬁa£8§r§ B ¢ﬁ§b§ns%§cEB§metry
compound ustrial Applicability [0308; A conpound

afpdhetpsesend tavenisoa dheacophaunacedhteakkygtion in
acceptable salt thereof is useful as an active
ilmgrediend. in a pharmaceutical conposition for
treating and/ or preventing, for exanple, type 1
bPabétes nellitus, type 2 diabetes mellitus,

?regnancy di abetes, _hyperglycem a caused b¥ ot her ,
BRt or X3 ¢ edoFR licd \évow EPAREBNERCFRST (oGTT) using
di abetes-rel ated di sease, or conplications from

Uiabetes. - 194 - CLAIMS 1. A conpound represented by
the er har maceut i cal | -
accep n% J ATUtIher eoc%on%o&cﬁ) 5 wa 1gne<§ né{ then pliaced

in an agate mortar. While the compound is pulverized, a
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%
methyicellulose solution to prepare the suspensions of
interest. Zucker fatty rats and Zucker Diabetic Fatty
rats (8- to 1l2-week-0ld male) are purchased from Charles
River Laboratories Japan Inc. Before the test, basic
blood glucose levels and body weights are adjusted to be
equal in level between administered groups. The rats are
fasted after 3 to 6 p.m. of the day before the test. On
the test day, blood is collected from the tail vein, and
the preceding prepared suspension is then orally
administered to each of the rats. Thirty minutes after

administration, blcocod is further collectea from the tail



R& 21 (R mMR6 R(OPSNNN Rs R R3)n wherein
.pis lor 2, R is ad-C6 alkyl group which may have
1 to 3 substituents selected from substituent group
a, a G3-C7 cycloalkyl groupgyhich 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 group (3, a
1ics (plkehy| JhveapewhiEhlna) RB¥E biopd 3s used as a
substituents selected fromsubstituent group 13, an
BRFABAERBUp, 2BF & ABROILBFCOER(BPLEE18 K P)gﬁﬁﬁoogﬁéég;

BYRSLLVERLOURUB.R! .t DBt 098 COmRLSUL G OF oo
-G/ l.0al k ' h
Sua TLELS LI PRI Ty hevert o8 oo

APLAOL GEOHR; 18y MRNgt Qfndi (ChnE8 abkyli}amRo group, ang 4
an aryl group which may have 1 to 3 substituents

seLest edr{d o substdd UsNbod 9Ds GERUP: f3ged@ntloa@separate
het eroaryl group which may have 1 to 3 substituents

pehenbed THoMmsebsd i heiemtid gpdapndi glusubst Leuebts gt oBP

(3 is-the group consisting of a hal ogen atom a

hydnoxgl gy olp, aadCl- B6uakkylf tgrotpe andcoseClloBGsl are

al koxy group; mis an integer of 0 to 3;

measured using Glucoroder GXT (Shino-Test Corp.), and the
rate of decrease in blood glucose AUC (%) from a vehicle-
administered group is calculated. To this wvehicle-
administered group, a C.5% methylcellulose solution is

administered instead of the suspension of the compound.

Industrial Applicability
[0308]

A compound of the present invention or a
pharmaceutically acceptable salt thereof is useful as an
active ingredient in a pharmaceutical composition for
treating and/or preventing, for example, type 1 diabetes
mellitus, type 2 diabetes mellitus, pregnancy diabetes,
hyperglycemia caused by other factors, impaired glucocse
tolerance (IGT), diabetes-relatec disease, or

complications from diabetes.



each R2 may-be the sane or different and is a hal ogen
atom a Cl-C6 al kyl group, a Cl-C6 al koxy group, or a
G -C6 al koxy-Cl-C6 al kyl group; n is an integer of O
to 4; each R' may be the-sape or different and is a
hal ogen atom a C -C6 al kyl. . group, a Cl-C6 al koxy
group, or a O-C6 al koxy-C -C6 al kyl group;; R4 and R5
are each independently a Q%ghgggn atom a hal ogen
atom a O -C6 al kyl group, -C6 al koxy group, or a
G -C6 al koxy-Cl-C6 al kyl group; R6is -C (0) OR6a, -C
(O) R6b or -S(0)2 _Ré6c; R6aisaCI CGaIkyI gr oup

subst It ue#&%\élr%ou]rpetpgrgba %%763} Ut?gé% o g%?%%%{% CEI) or

ABYn ey dut Oc Bl sybstiéyagnt s s§@£e€he§eefom
substituent group (3, a C2-C6 al kynyl group which may

have 1 to 3 substituents selected from substituent

group (3,.a C2-C6 al kenyl group which may have 1 to 3

substituents selecteqﬁgron1substituent group (3, an

aryl group h may ve 1 to 3 substituents sel ected

from subst |(Vm}2eﬁh1 gr o;qL\ het/eR{’oar yl group which
3 [ sel ected from

sel ect ed fro ulpstit bent group , a -C7
cycl oal kyl grdup whi cR nay have 1 to 3 substituents
sel ected from§ tituent group (3, a C2-C6 al kyny
group which ma 1 to 3 substituents sel ected

wherein

p is 1 or 2;

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 substituents
selectec 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 P, an
aminc group, or a mono- or di(Cl-C6 alkyl)amino group;

substituent group a is the group consisting of a
halogen atom, & 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



from substituent group (3, a C2-C6 al kenyl group which
may have 1 to-3-substituents selected from
substituent group (3, an amino group, a nono- or

di (A -C6 al kyl)am no group, 1o9an-aryl group which may
have 1 to 3 substituents selected from substituent
group 1li, or a heteroaryl group which may have 1 to 3

substkﬁuents sel ected fromsubstituent group (3; R6
9EOAP P CBaAl RyPe R BUprYandTRUIP_¥NACRyBPYgBAVEL dmtCa 3
hal ogep atom or a Q. - al kyl group. 2. The conpound
AREPEPHERES PLPAFTY AhePorHbRLLCGSRT GrotE By
group ich may have 1 t0.3 substituents selected
From SUBSLT UGt Gretp b, 15 TAT crrRYEI SarRYT T B¥oup
MAL 6h=BY t BRAYealh}Qrdxsubst-blpents cselected fir @Poup, and
substituent group (3, an am no group, or a nono- or
di (ClecChlabkyl yasuupp group. 3. The conpound accordi ng
toclaiml or 2, wherein RL is a C'--C6 al kyl group
whi chm mby draventcegdr subst i toaedts selected from
substituent group a or a C3-C7 cycloal kyl 197 which
may reaeh 1IRT ey sebsthia yems el @i ferdnoand is a
substi tuent groug (3. 4. The conpound according to any
BAECBENCRAPRE 3 F68° awWh¥reidd aMbs 30 C15C6TRE Xetvp GLRIP /
according to_any one of cl ai 1to 3, wherein mis
@F'%nglﬁgé F§%8¥M5Fg§8ﬁ ﬁﬁgﬁgB@Fo?Wé conpound
according to any one of Glging,l to 5 wherein nis

n arn . TO

0. 7.7 The con%%u% e%c%brdlng to6 any one of clainms 1 to

5, each R’ may be the same or different and is a

halogen atom, a Cl-C6 alkyl group, a Cl-Cé6 alkoxy group,
or a Cl-Cé6 alkoxy-Cl-C6 alkyl group;

R® and R’ are each independently a hydrogen atom, a
halogen atom, a Cl1-C6 alkyl group, a Cl—C6-alkoxy group,
or a Cl-Cé alkoxy-Ci-C6 alky’ 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 a, é Cc3-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
aryl group which may have 1 to 3 substituents selected

from-substituent group P, or a hetercaryl group which may



wherein nis 1, and R3 is a hal ogen atom 8. The
conpound according to any one of clains 1 to 7,

wherein R4 is a hydrogen atom 9. The conpound
according to any one of cl ajk@? 1 co 8 wherein RSis

a hydrogen atom a Cl-C6 alkyl group, or a d-C6

al koxy group. 10. The conpound according to any one of
claime 1 to 9, wherein R5 s hydrogen atom or a
herece. % ox e Wsoup-uentus Slefﬂee%‘b‘?ﬁ)o@ﬁ@“ ateRP B hgeRb @RYuP
one of clainmns 1 to 10, wherein R6is -C (0) OR6

'2. The conpound accor di ng to any one of clains 1 to
11, wherein yl-gropp which may, hayve
1to™3 ssubst|3fCflr k3 sag et ed ro%gsujgs}’lt%e%%lpg%%ﬁ% may

v 1C3c £h sqyr%tlolect At%rsoéjfeg\gg&hff@rx Q@Hgt}twégn@ %roup

SUbStI tuents rom substituent group

Lt 0o pybstituents, s
' sel ect e?ﬁ%%s stltuent gvgouC Igyor a het e?oaryl

QIO WG Ry vy 1 A 3suk§él@§tt1hér§1@rk§§o§§| gctgdeo- Ccé
fromsubstituent group (3. 198 13. The conpound

aldoorydi ngdup aryidnenaf tdaens dotd ddhstwbecsetn RBlésted
-C (0) -R6b. 14. The conpound according to any one of
ot ealds ttiocukh t agueb 3, B wheer @ +C R6G0L ksnyal Chr@bp abvkyth may
group which may have 1 to 3 substituents sel ected
F46m substd tUEntt griotip-a ot Leare@r §ToHr oups WhF AR fagroup
have 1 to 3 substituents selected from substituent
fgroadb i, gfﬂ#@fccﬁm%ﬁﬁfd‘ af%%o‘?“d(%]g‘@% %H?th%mblflo group,
clains. 1 to

S G BUR R Tty e 111 B 3 oUBeTH DBRpSS Serected

§ ln &%ggrgﬁgéyb?tltuq?t Loy phape*oaryl group which may

have 1 to 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-Cé6
alkyl group.
2. The compound according to claim i, wherein R is a
Cl-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 substituents selected from
substituent group B, an aminoc group, or & mono- or di(Cl-
C6 alkyl)amino group.
3. The compound according to claim 1 or 2, wherein R'
is a Ci-Co6 alkyl group which may have I to 3 substituents

selected from substituent group o or & C3-C7 cycloalkyl



a. 16. The compound according to any one of clains 1
to 10, wherein R6 is -S(0O z-R6¢c 17. The conpound
according to any one of claims 1 to 10 and 16,
wherein R6° is a Cl-C4 al kyjggroup. 18. The conpound
according to.any one of clains 1 to 17, wherein R7 is
a hydrogen atom a fluorine atom or a Cl- C3 al kyl

roup. 19. A coppound represented by the genera
éhﬁ#ﬁh@?%lﬁﬁveo %9pga?%%%%h¥?%%FFysﬁééébﬁgbﬁéo@alt
thereof: RO (R)m4 OON I° NNAO Réa S RN
?qhﬁtltu?¢$F9ré%§ @?199 - wherein Rl is a C1-C6 al kyl
froupghigh i havedd g Sunsh idhents selegted oo 5,

rom substituent group a, a cycl oa
wchi gy have. 1 to 3 substituents selected from

substituent group R, a C2-C6 al kynyl group which nmay

have Thet echpibst iddeis melectad, f&omosubst {itsentto 3,
group R, a C2-C6 a-kenyl group which may have 1 to 3
wubstin vents sel @cd erf from sidisigdruentorgr oup R, an

am no group, or a nono- or d4 (Cl-CO alkyl)amno

gr ouFhes Wlosiridurehta graouiirgy 110 tarey groripo £onka shé Ny of 5,
ﬁkerein n is 0.

7. The compound according to any one of claims 1 to 5,
wherein n is 1, and R® is a halogen atom.

8. The compound according to any one of claims > to 7
wherein R? is a hydrogen atom.

9. The compound according to any one of claims 1 to 8,
wherein R® is a hydrogen atom, a Cl1-Cé6 alkyl group, or a
Cl-Cé6 alkoxy group.

10. The compound according to any one of claims 1 to 9,
wherein R® is a hydrogen atom or a Cl-C6 alkoxy group.
11. The compound according to any one of claims 1 to 10,
wherein R® is -C(0)0O-R®.

12. The compound according to any one of ciaims 1 to 11,
wherein 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 substituents
selected from substituent group B, an aryl 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.



hal ogen atom a hydroxyl group, a C-C6 al koxy group,

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

substituents selected from substituent group 3, an

am no group, a nono- or di{&l-C6 al kyl)am no group,

an aryl group which may have 1 to 3 substituents

sel ected from substituent group P. and a heteroaryl
roup which nmay have 1 to 3 substituents sel ected
om B FoStTRBHY FOiRF RS Ut UM foup! TS thee 10
roup. ¢ i.sting of a. halogen atom a hydroxyl group,

éb?fék% Iﬁﬁi'ﬁTgﬁpfgahd a d-C6 al koxy group; mis

integer of 0 to 3; C b he. s .
At avntioafie e 3 SanBit G ohly 258 "5 G ot o, 10

éh&nIgﬁ @$59é¥n9§®u98 aoﬁlacgléﬁﬁqgg - tp%%Qthﬂgo have

group; ni1s an integer of 0to each R3 may “be

1 he,sanpy L dEfifgrent-ande b8 arohakagen;abem 8r&ipCh or
al kyl group, a Cl-C6 al koxy group, or a Cl-C6

ah koxyt Ghr &op akkythgneyphatiRe andoR3 ankseachents selected
i ndependently a hydrogen atom a hal ogen atom a
Trebsabkyl tgenupgrauf] BC6 al koxy group, or a Cl-C6

al koxy-Cl1-C6 al kyl group; R6a is a Cl1-C6 al kyl group

Whi cH mycaiaveund tar @ raubst @ uehy sosel eEteripreon to 10,
substituent group | group which

.a, g C3-C71 _ cycl oal ky \
h%y %%@eli't8h§r§ﬁﬁsﬁit&én@sC1§é¥%é¥¥&Y#r%ﬁﬂuP which may
substj tuen roup. (3, c2- al kynyl gro .which ma
vave ' 6" ShBuPi il Carielat’ B onY s SliBsar g Thus
group (3, a C2-C6 al kenyl group which may have 1 to 3
ubstituents selected from substituent group (3, an

16. The compound according to ény one of claims 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 compound according to any one of claims 1 to 17,
wherein R’ is a hydrogen atom, a fluorine atom, or a Cil-
C3 alkyl group.

19. A compound represented by the general formula (II)

or a pharmaceutically acceptable salt thereof:
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aryl group which may have 1 to 3 substituents sel ected
from substituent group (3, or a heteroaryl group which
may have 1 to 3 substituents selected from
substituent group (3; and Réd s a hydrogen atom a
hal ogen atom or a Cl1-C6 alkyl group. 20. A conpound
selected fromthe group consisting of the follow ng:

i sopr opyl 4-({6-[5-(nethy|sulfonyl)indoIin-I-
YREP§Eni di n- 4-yl Yoxy) pi peri di ne-1-carboxyl at e;

I sob

2 ly's(n%t%ﬂwsmw)qw. WS Ty A bt 3

%U%F %%@ Fgg gﬁél Qzﬁgg%k%&etwen%r%r%H@ykm4i“(43—C7
xybﬁxau&yql%réuﬁlhﬁ§xhphe§r%%w&e1' %a@b%ﬁﬂgﬁf%ué%¥%
cycl obutyl 4- 5- (et hyl sul fonyl)indolin-1-

gghex%eal%»gm_smbLQX¥Lehee@w@m&ﬁﬁl-%atéa&kléh%ynyl group
cycl opentyl 4-({6-[5-(methyl sulfonyl)indolin-1-

yhipyir maydihavé- ¥l rox ) pupertiidiuserds carnkexgdatfeom

1-ethyl propyl 4-({6-[5-(nmethylsulfonyl)indolin-I-
yLbpytitokeditng4oyb} 8xy rpicpecicdiangdnytaghoxyl atd,ch may have
cycl opropyl met hyl 4-({6-[5-(nethyl sul fonyl)indolin-I-
ylypypiﬁm@Smi¢U¢h}@x¢ﬁQEp@ﬁdﬁﬁﬁ§m-awmﬂmbquanuégroup B, an
3-furylmethyl 4-({ 6-[5- (nethylsulfonyl)lndolln | -
LBy BRPHPn- @*yP}@@?Fplﬁérﬁﬁ1%%WCQx%q&%%N%ﬂ%?O group;

1- cyclﬁgrop¥leth yl 4-(
6- [ 5- FHRE Ry EﬁPfoﬂ?Pan@oF?n*Pe group consisting of a

L} m_di o pi perldlne I aQ§9x l.at e
gaﬁﬁﬁgboggﬁy %é F%uf?éﬁyl &&O%¥Igroup’ @
¥hleyr 'c@c@o%’.ﬁy»il }ﬂ)&ﬁ)ppw E_‘erhd'n{é%/ G BOXY & &upstituents
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 hetercaryl group which may have 1 to 3
substituents selected from substituent group [:

substituent group B is the group consisting of a
halogen atom, a hydroxyl group, a Cl-C6 alkyl group, and
a Cl-Cé6 alkoxy group;

m 1s an integer of 0 to 3;

each R® may be the same or different and is a
halogen atom, a Cl-C6é alkyl group, a Ci1-C6 alkoxy group,
or a Cl-Co6 alkoxy-Cl-C6 alkyl group:;

n is an integer of 0 to 4;



-di fl uor oet hyl 4-({6-[5-(nethyl sul fonyl)indolin-1-

2, 2-di

yl ] pyri m din-4-yi}oxy) pi peri di ne-1-carboxyl at e;
2,2,2-trifluoroethyl

4- ({6-[5-(nethyl sul fonyl)iLndghin_-1- '

yl ] pyri m di n-4-yl }oxy) pi peri di ne-1| -carboxyl at e;
1-(6-{[1-(3- nethylbutanoyl)plperldln 4- yI]oxy}pyrinid

n- [)-5-(meth Isulfonyl)lndolln |sopro

- ({5¥ Tox(Fog- PS- (thet RATSuIFoRyIEaRTSI mad s o
g%i$5%%?é$é£,4 V&ioéz>gige£'gkgsp} CapRoX¥l 818 xy group,
4 (

8¢ (S et hoxy 6:f Se( MBENYl gl f gnylpf ndol | n. 1

] pyrimdin }OoXy) pi per car boxyl at e;

| SOprEpPY¥hd R® are each 1ndependently a hydrogen atom, a
4-({6-[5- (ethylsulfonyl)lndo in_-1-yl]pyfimdin-

Ha Ybyox V3 Poper b dbneck- sarbhoxylatg; aoal csobukyky group,
4- ({6-[5-(ethylsul fonyl)indolin-1-yl]pyrimdin-

dryh } OxyJ6 papeokdine-Lecathgkybabep;sec- but yl

4- ({6- [5 (ethyl sul fonyl)indolin-1-yi_pyrimdin-

4-y| YRRy} pi pefldiheal kyar borybatbichcyelyobatyl 1 to 3

4- ({6-[5-(ethyl sul fonyl)indolin-I-

gubpyitutdia- aeykybﬁy)fpbmeshdbhétUQoarb@@ypaﬂe a C3-C7
cyclogrggﬁlneth yl %} ethylsulfonyl i ndolin-1-
GYFpyrt ﬂfﬁuQIYBk pWﬁ@r avﬁe 1| FRarboxysatéuents
2,2-difluog roethg § L &ethy sul fonyl)indolin-|-
§FTRCHRinT BPR- 8¢ 9??6 YPPFpEFrPHPNB: | 2cSFbbXy PAfENYL group

fP oet

h b é ¢ F it lected f

ﬁ %f% %é yIsu %onyﬁy §FPRNES selected from
¥L£?¥%£?Lﬁ£ng§oxg}Bxy£ptge&%déﬂﬁehy§a ?8ﬁ¥|@hﬁbh may have
ﬂ L&GB{éugéglghgﬁEgeE@XEE§ghfngb]%ﬂ@%Llﬁu%nt group B, an
yl }pyri mdi n-4-yl)oxy] pi peri di ne-1-carboxyl at e;

beyl- Bubyb dn{EB- hSy( propYyhsubf onglpishdehichtls- selected

yl ] pyri m din-4-yl }oxy) pi peri di ne-| -carboxyl at e;

from substituent group P, or & heteroaryl group which may
have 1 to 3 substituents selected from substituent group
B; and
R’ is a hydrogen atom, a halogen atom, or a Cl-Cé
alkyl group.

20. A compound selected from the group consisting of the
following:

isopropyl 4-({6-[5-(methylsulfonyl)indolin-i-
yl]pyrimidin—4—yl}oxy)piperidine—l—carboxylate;

isobutyl 4-({6-[5~(methylsulfonyl)indolin-1-yi]pyrimidin-
d-ylloxy)piperidine-l-carboxylate;

tert-butyl 4-({6-[5-(methylsulfonyl)indolin-1-

vllpyrimidin-4-yljoxy)piperidine-l-carboxylate;



2,2,2-trifluoroethyl
4- ({6-[5-(propyl sul fonyl)indolin-I-
yl ] pyrimdin.-4-yl}oxy)pi peridine-I|-carboxyl at e;

tert-butyl 4-({6-[5-(cyclobgtyisul fonyl)indolin-1-
yl ] pyri m din-4-yl }oxy) pi peri di ne-1| -carboxyl at e;
tert-butyl 4- ({ 6-[ 5- (nethylsulfinyl)indolin | -

YLeyrim i p- g xi o ploet di pecl soarhosylate
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et e 2

9@[;?{9%%%1@&% ZO?HOQVHDQ copykpetYlkarboxylate;
[ 5- (et hyl sul finyl)indolin-I-

yLépwwlrdppi 44y} exy¥p.(npenidisne flonganhexylane;1 -and
i sopropy
Al [ pybimethoxy-61[ 5xy et bykddlihieryramtokkiyl-alte ;
yl ] pyri mdin-4-yl}oxy)pi peridi ne-1-carboxylate. 21. A
phatpptenyivarhgbnposi broh- dmﬁﬁhiyéism@f@nc/drrp@@@din 1-
according to any one of clainms 1 to 20 or
bﬁb?ﬁﬁé@ﬁ@ﬂﬁaﬁry é@ééb?éﬁ?él§éP€‘ﬂﬁ€@é@PXd§a§ﬁ active
g r edi ent
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t l = Suf on n—l1-
forpasbbLed ﬁf“:?ﬁ(g’g'a O (8- g %h]s”l 1Horag Al 4n-1

aeepydingat A- @ﬂyl@Bﬁy@F %E%h@&n% ﬂJ%é¥%d%'E%te,
pharmaceutically acceptable salt thereof P%r

predusirpgtaypharmeeyti-gak t6QMROSIHINN.) i22io Tihe- 1use
according to claim24, wherein the
yl]lpyrimidin-4-yl}loxy)piperidine-l-carboxylate;
2,2—difluoroethyl 4-({6-[5-(methylsulfonyl)indolin-1-
ylipyrimidin-4-ylloxy)piperidine-l-carboxylate;
2,2,2-trifluoroethyl 4-({6-[5-(methylsulfonyl)indolin-1-
yvl]lpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
1—(6—{[1—(3—methylbutanoyl)piperidin—4fyl}oxy}pyrimidin—
4-y1l)-5-(methylsulfonyl)indoline;

isopropyl 4-({5-methoxy-6-[5-(methylsulfonyl)indolin-1-
yl]pyrimidin-4-ylloxy)piperidine-l-carboxylate;
tert-butyl 4-({5-methoxy-6-[5- (methylsulfonyl)indolin-1-
yl]pyrimidin—4—yl}oxy)piperidine—l—carboxylate;
isopropyi 4-({6-[5-(ethylsulfonyl)indolin-1-yllpyrimidin-

4-ylloxy)piperidine-1l-carboxylate;



phar maceutical conposition is a conposition. for
treating and/or preventing type 1 diabetes nellitus,
type 2 diabetes nellitus, or diabetes-rel ated

di sease. 26. The use accordjgg to claim 24, wherein

the pharmaceutical conposition is a conposition for
treating and/or preventing adiposity. 27. A nethod

for treatlng and/ or preventing di sease, qPr|S|ng :
ig@RUTYSt éri (r§—d SpHdtiacsl bigi eart yi gt et |1v RbLAtdin-
of a conpound accordlng to one of clainms 1 to 204
4oy 1610%y | pr&SFeCedts dal Far e égﬁ%%ﬂe salt thereof to a

e M R S S O B
—'ﬁﬁq%}ﬁﬁg&@‘é?l fidy (Lj},se or. di azsgel ated di sease. 29.

according to clail wherein the disease

Yrhags e B IR 0 e g oy e of
yvllpyrimidin-4-ylloxy)piperidine-l-carboxylate;
cyclopropylmethyl 4-({6-[5-(ethylsulfonyl)indolin-1-
yllpyrimidin-4-yl}loxy)piperidine-l-carboxylate;
2,2—difluo£oethyl 4-({6-I5-(ethylsulfonyl)indolin-1i-
vllpyrimidin-4-yl}oxy)piperidine-l-carboxylate
2,2,2-trifluoroethyl 4-({6-[5-(ethylsulfonyl)indolin-1-
yl]pyrimidin—4—yl}oxy)piperidine—l—carboxylate;
tert-butyl 4-{(6-{5-[(2-fluorcethyl)sulfonyl]indolin-1-
ylipyrimidin-4-yl)oxy]piperidine-l-carboxylate;
tert-butyl 4-({6-[5-(propylsulfonyl)indolin-1-
yvilpyrimidin-4-ylloxy)piperidine-l-carboxylate;
2,2,2-trifluoroethyl 4-({6-[5-(propylsulfonyl)indolin-1-
vllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
tert-butyl 4-({6-[5-(cyclobutyisulfonyl)indolin-1-
yllpyrimidin-4-yl}oxy)piperidine-l-carboxylate;
tert-butyl 4-({6-[5-(methylsulfinyl)indolin-1-
vilpyrimidin-4~-yiloxy)piperidine-l-carboxylate;
2,2,2-trifluoroethyl 4-({6-[5-(methylsulfinyl)indolin-i-
yllpyrimidin-4-yl}oxy)piperidine-l~carboxylate;
isopropyl cis-3-flucro-4-[6-(5-methanesulfonyl-2,3-
dihydro-indol-1-yl)-pyrimidin-4-yloxy]-piperidine-1-

carboxylate;
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cyclopropylmethyl 4-({6-[5- (methylsulfinyl)indolin-1-
yl]pyrimidin—4—yl}oxy)piperidine—l—carboxylate; and
isopropyl 4-({5-methoxy-6-[5-(methylsulfinyl)indolin-1-
yl]lpyrimidin-4-yl}loxy)piperidine-l-carboxylate.

21. A pharmaceutical_composition comprising a compound
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/of preventing 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 é composition for treating
and/or preventing adiposity.

27. A method for treating and/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 sait'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 is adiposity.

30. The method according to any one of claims 27 to 29,

wherein the mammal is a human.



