- 1 - DESCRI PTI ON PYRI M DYL | NDOLI NE COVPOUND Techni cal Field [000]J

The present invention relates to a novel pyrimdyl indoline conpound having
a hypoglycem c effect or a pharmaceutically acceptable salt thereof, and to
a pharnmaceutical conposition conprisinglthe conpound or pharnaceutically
acceptabl e salt thereof as an active ingredient. Background Art [0002J

Di abetes nellitus is a netabolic disease mainly characterized by a chronic
hypergl ycemi c state caused by a shofé@gepofoi;nsulin action. For treating

di abetes nellitus, drug therapy is generally practiced together with diet
and exercise therapies. For exanple, a biguanide or thiazolidi nedi one agent
whi ch inproves insulin resistance, a sulfonylurea or glinide agent which
pronotes insulin secreti o fRlgHipancréatl tNp cevbsyNpr an a- gl ucosi dase

i nhi bitor which inhibits sugar absorption is used as an oral hypoglycemc
agent, a type of therapeutic drug for diabetes nellitus. [0003] - 2 -
However, these agents have been reported to have side effects such as:

| actic aci 8§%§igﬁgg&§ﬁﬂ6% agent); weight gain and edenma (thiazolidinedione
agent); hyE%%bgqenia and secondary failure due to | ong-term use

(sul fonyl urea “and glinide agents):; and diarrhea (agl ucosi dase inhibitor).

sueh’ probl ems. 18008 e Er EBeER R AR e omsamaey rimtay1*T SO Ve
pi per | di nesheatboxyl-atecsampaunds, and he |ike have 2l g0 been devel oped in

recent years as oral hypoglycem c "agen aving a novel“ sttuct ur e (see

e.g., PatephabReusBRts=1110,4)-E00Q5] < Rat ent Iy 1, Panphl et of
| nt er nat i onal PublicationyNo. ﬁ% 05/765?'Pateﬁ?£%§%g%£ﬁ% :Ebanphlet of

| nt er nat i onak rRubkigataoncbiapoWD:05h12bi2k iRatent: HRoCumeNL ;3 S. Patent
Application No. 2007/167473 gatent Docu%%%f dﬁ%ganphlet O#H%%fg}national
Publ i cat i ophNomaWeu07£3962 Brsebosbile ahlthe Horvent izen 2R ehl-ens to be
Sol ved by the invention [0006] - 3 - Thus, an object of the present
i nvention +89tredpeovide a pyrimdyl indoline conpound which structurally
differs from conpounds used as active ingredients in conventional oral
hypogl ycem ¢ agents and whi ch has an excell ent hypoglycem c effect, or a
pharnaceué%cg%l¥ acgegtable salt thereof, and to provide a pharmaceutica
conposi ti ot Wa¥T Ny excell ent therapeutic and/or preventive effects on type
| di abetes oE jtus, type 2 diabetes nellitus, pregnancy diabetes,
hyperglycehla caused by other factors, inpaired glucose tol erance (IGI),
di abet es-rel at ' . di posi t hyper || pem a,
hyper chol estero é%%a, i?%%@tﬁ%fﬁg%ﬁf§ﬁ?%%%%ﬁig i P ehy/pertEhsY on, fatty
liver, net i rdi ' angi na pectaris,
AROL Ce Sy TRy 2USNR,;Ca Hgggﬁégglzgm angLoceREEsd

myocardi al infarction, eri oscl erosi ruricema, a t?? or

conpl i cat ipnsdFoadli @bet:es, (6 et {841 NORAL Ny, . Nephy OCPP% Qeur opat hy,
cataract, foot gangrene, infectious disease, an etosi's .'R%ans for

Sol vi ng t ve=1Rrichl emsd {1 0O0M e TEtey preseate taVent oR-pf O¥h des -{1)a conpound
represented by the general forrmula (1) or a pharmaceutically acceptable
salt theregfth diek -a2:]d0008Ircisd AI0Haphes ei Py iskalyQre,2;a Rl is a 01-06
al kyl group which may have 1 to 3 substituents selected from substituent
group a, &iQBLE07 GgyclodiidAzgrialip e oe neyetraveh dck oide sabsE i t uent s
sel ected from_substituent group p, a 02-06 al kyny] group which may have 1
to 3 substPidnts el iectE e s r oms sibsty bwent g owblipida 02206 whkenyl group
which may have 1 to 3 substituents selected fromsubstituent group p, an
ani no gr oBpCIGSE noIToL 18y SEHYTE-06! &l 16 i qieeagriou cells, substit uent
group a is the grqup consisting of a halogen atom a hydroxyl group, a
01-06 al k8xy g~ &&,daéeoé-“é*?tb Lodhayth gﬂrfgiﬂﬁw%ﬁ cHidry Haserat ton 3
substituents selected from,substituent .group p, an _am no group, a nono- or
di (Cl1- 06 al ki’f%) éjm'%tﬁogi&r 83%],“ o é)rgyLS’Cg%%“olu‘*p LuED fay H5vEA to 3
substituepts rgekeetied firemesubstii-tuent. grol and a heteroaryl group
whi ch may havegl té 3 gﬁ%stitueﬁﬁs sef%cf%gﬂfggﬁ1substituent group 13;
[0C03]



substituent group p is the group consisting of a halogen atom a hydroxyl
group, -a 01-06 al kyl group, and a 01-06 al koxy group; mis an integer of O

to 3; each R2 may be the sane or different and is a hal ogen atom a
01-06 al kyl group, a 01-06 al koxy grduﬁ%"br a 01-06 al koxy-Cl-06 al kyl
group; nis an integer of 0 to 4; each R3 may be the sane or different

and is a halogen atom a 01-06 al kyl group, a 01-06 al koxy group, or a

01- 06 al koxy- Olﬁaﬁeabkyltgeeapagents hR4candeR5 rare reach tiondependent |y a
hydrogen atom a hal ogen atom a 01-06 al kyl group, a 01-06 al koxy group,
or a 01- 06 5aFRoRYIeTL06 salcky b sgr dug;t 1R6 ics. dc(i0) Otb Reiagnde({erRBly, or -S
(0) 2 Réc; Rea is a 01-06 al kyl group whi ch may have 1 to 3 substituents
sel ected fHERPSGbSELRUBRE GE6UP 4:ha G107 iows ‘calkydaegroup whi ch may have
1 to 3 sub tltuEnts sel ected from substituent group p, a 02-06 al kynyl
group whic Yﬁﬁg H5081% PBI3°EGREEREYeRrs ‘S8 Fedttéd ¥ orfTSUIFSIm et group p,

a 02-06 al en R have 1 to 3 substituents selected from
subst it uent dﬁéﬁgygu Ef ﬁpglng¥8ﬁﬁewﬁﬁ@ﬁtﬁéy Fa\fe EF Fasulsti t uent s
selected f [ P, h roar grou have 1
to 3 subst ?g%ﬁ?gééé% ﬁhagfggg1sub§%? eﬁ%ggrou% ot o 86V%§% Pis a
hydr ogen atg 0 r wh h t ents
sel ect ed frog%é%ﬁs%ygggﬁkgé#o%pgggna %ﬁgoggéﬁc%§gW%yl?ﬁfbg%%%hlb% may have
1 to 3 substptuents selected fromsubstituent group 0, a 02-06 al kynyl
group which may have 1 to 3 substituents selected from substituent group p,
a 02-06 al kenylMgraupe mhigh ey hey ecdntondispbsi ptuenat seselect ed from
substituent group an am no group, a nono- or di (Cl-06 al kyl)am no
group, an axyboygy bpe whtghomays havedlthe 3igebativkuents sekacted from
substituent group p, or a heteroaryl group which may have 1 to 3

subst i t uenisvekdeed et f FoReSUbst it tiedt grolphPpoR8Yycesia @%<06sal kyl group;
and R7 is a hydrogen atom a hal ogen atom or a 01-06 al kyl group;

(2) the cdﬁﬁﬁﬂﬁaéédﬁﬁY%fn@ Yot ReS abdve €1Y- or Patphér Facenental Lyto
acceptabl e, salt thereof, wherein RL is a 01-06 al kyl group which may have 1
to 3 substituents selected from substituent group a, a 03-07 cycl oal kyl
group “h'Chxﬂﬁy have 1 to 3 substituents selected from substituent group p,
an am no g?oup, or a nono- or di(01- 06 alkyl)anlno group; (3) t he

conpound acgor 2 C cal cceptable
salt thereof, Iﬂ%g%é%ﬁm%??|s a é%ﬁi % 2%?%5%a %?ng§bL 3
substituen&g:mﬁeggﬁxggjon1substltuent group a or a 03- 07 cycIoaIkyI -7 -
group which may have 1 to 3 substituents selected from substituent group
P.; (4) tihe comuountheaccor dingydioanys ong,of v hes @@dep&éhé&ﬁﬁ% or a
phar maceutically acceptable salt thereof, wherein mis O; e conpound
accor di ng Nao aity (one zaf1 2the above (1) to (3) or a pharnaceutlcally
acceptabl e salt thereof, wherein mis 1, and R2 is a halogen atom (6) the
conpound &eccerdi iy cimearty Jondl.¢f. tihet abovie(l)cd0i ¢D)Nor a pharnmaceutical ly
acceptable salt thereof, wherein nis 0; (7) the conmpound according to any
one of the&lgVé ¢l to (5) or a pharmaceutically acceptable salt thereof,
wherein n_is 1, and R2 is a halo en atom_ (8) the conpound according to

any one ofPattﬁéltal%\?é‘m(eﬂt t'6 FRFroY ed pHarfdcautd eetnal digelpteieorsal t

t her eof , g@ @1 9% a hydrogen atom (9) the conpound according to any
one of th Ve (ff 6 (8) or a pharmaceutically acceptable salt thereof,
wherein R5 is a hydrogen atom a 01-06 al kyl group, or a 01-06 al koxy
group; (10) the conpound according to any one of the above (1) to (9) or

a pharnacgggbgggh¥eag%egkgblivggkgo%hereof wherein R5 is a hydrogen atom
or a 01-06 al koxy group; he conmpound according to any one of the

above (1) pt-en(20): ek @ep@@a%@ew cald ¥ raceeptapl e salt thereof, wherein R4
is -C(0)0-R64; - 8 - (12) the conpound according to any one of t he above
(1) to (11poosja pharmaceutically acceptable salt thereof, wherein R6a is a
Cl-06 al kyl group which may have 1 to 3 substituen s sel ected from
substituent group a, a 03-07 cycl oal kyl group which my have 1 to 3
substituents selected from substituent group p, an aryl group which may
have 1 to 3 substituents selected from substituent group p, or a heteroaryi
group which nay have 1 to 3 substituents selected from substituent group ;
(13) the conpound according to any one of the above (1) to (10) or a
pharmaceutically acceptable salt thereof, wherein R6 is -C(0)- LX (14) the
conpound according to any one of the above (1) to (10) and (13) or a
pharmaceutically acceptable salt thereof, wherein R6b is a 01-06 al kyl
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



(18) the compound according to any one of the above (1) to (17) or a
pharmaceutically acceptable salt thereof, wherein R7 is a hydrogen atom a
fluorine atom or a 0103 al kyl group; (19) a conpound represented by the
general formula (11) or a pharmaceutical 'y acceptable salt thereof: [0010]
[0011] wherein R7 is a 01-06 al kyl group which may have 1 to 3 substituents
sel ected from substituent group a, a 03-07 cycl oal kyl group which may have
1 to 3 substitugnts, sehectbedctrom subspirbuent: grewR R.ord 1Q2+06 al kynyl
group which may have 1 to 3 substituents selected from substituent group p,
a 02-06 al kenyldgr supywhindhivimy nhiavent tordcaihstitiuents seleated f rom
substltuent group p, an am no group, or a nono- or di (01-06 al kyl)am no
group; - f@ifers fromyBSFPoUSAL gredp za iesttihe groupdiensisstirmng of a

hal ogen atom a hydroxyl group, a 01-06 al koxy group, a 03-07 cycl oal kyl

gr oup mhlcﬁoﬂﬁﬁnﬁg9%ai Péaé ?ﬁB@ﬁﬂﬂ@@Wﬂ§ agéenget edf romcubsts twent  gr oup
p, an am nQ nono (C1-06 al kyl)am no group, an aryI group

whi ch may R4 %E#Q?BagygﬁgéyFF@éﬁtE%éEFEctQH fr GesissEtdent Lygr oup p, and

het h have 1t bsti.t uent lected f
Cubst tuert grociont “ene"BAePBEF  uahe Groliboy FE thegrBaEecoRsreting of a

hal ogen at offes IAs ok 90UD. 2 035,06 ALKXL grqup, and.a 01- 06 al koxy

group; mis an integer o Pﬁe sanme or

di fferent angds: a-hak ogen: at gm + 8,011 08 Qbé 9L.QUR.; - alkoxy group,
or a 01-06 al koxy-01-06 al kyl grog%, n |§ an¥Fﬁtg%e?mo ggi E each

R3 may be dteh e rofl Ui f f 6F eptegnghis aﬂa%@ggn %P%&»g@y%m% al kyl gr oup.
a 01-06 al koxy group, or a 01-06 al koxy-01-06 al ky and

are each irdepehdentdynar hjdeoges, aim@alaehabggeas@t@Bne@aﬁéeoﬁléh

group, a 01-06 al koxy group, or a 01-06 al koxy-01-06 al kyl group; a is a
01- 06 al kydtagradugs wh ot edyd hawesd (®. @. subsipbrenys Bepeet edehi om
substituent group a, a 03-07 cycloal kyl group which my have 1 to 3
substltueﬁﬂ§@§ﬂﬁﬁﬂ%ﬁ$qﬁQﬁﬁ%ﬂ%stll@%ﬁnmﬁﬁ@@@LpamaabﬁeﬁﬁahikynyI group whi ch
may have %6}0 3 substituents selected from substituent group p, a 02-06

al kenyl “@H%y fantey 1363 substpelient syserere ededieom subst i t uent

group p, an d' grau p. whi ch I%aahave 1 to 3 substituents selected from
subst i t uent "grodp ﬁu oL}'rea Haéjt%lr A oup WY @ Ry haliefas ¢ol an,

substi tuents sel stltuent roup P, and R7 is a hydrogen
atom a h%105220§%0n1 5{ ﬁﬂgﬁm%% Lébd {9%y' a Conpound sel ect ed

f th t :
4r??% [g %ﬁggﬁiﬁgﬁﬁFgﬁipgfﬁL ﬁg%%égﬁr)r:gakﬂ§%%ﬁ§$gdy§§plper|d|ne 1- car box

ylate; isebytybpathy, neuro t,

4-({6-[5- (et hylpsul fyonyl )in (?Itlhr%i’l C)? ]aprya?cltm dfOOt ﬁ% %<y9) pi‘peri di ne-1-car box
ylate; terhfbutybus disease, and ketosis).

4- ({6-[5-(nethyl sul fonyl)indolin-lyllpyrimdin-4-yi}oxy)piperidine-I|-carbox
ylate; cyclobutyl 4-({6-[5-(nmethylsul fonyl)indolin- -

yl ] pyrimdin-4-yl | oxy)pi peridi ne-1-carboxyl ate; cycl opentyl

4- ({6-[5- Mﬁéﬂhyf@ﬂlﬁ@hyﬁﬁﬁnd@biﬁfb@ﬂppwrinidin-4-y|ony)piperidine-l-carbox
ylate; 1-eth ropyi

4- ({6- [5 H@gﬁglsulfonyl)lndolln IyI]pyr|n1d|n 4-yl } oxy) pi peri di ne-| - carbox
yl ate; cyclopr Ineth 5- (et hyl sul fonyl )i ndol i n-1-

yl 1 pyri m di n- 4= %?Ee%?d?% l?“c%?%ﬁk?@éte 3-furyl net hyl

4-((6-[5- th Isulfo i ndol i n-| rimdin-4-yl)ox i er|d|ne 1- car box
yl fﬁlge,[ _ggre W PR le%%l)’% i(%??@? ]}Q¥ the generga) fO}T/I)BB_Lap (I

4- ({6-[5- 0 d I|n yr| ony)plperldlne-l-carbox
ylate; 2- él d?%é%ﬁéf gg%% 9 g ﬁ%%%h% f¥e538 i'n-1-

yl ] pyri m din-4- yI}oxy)plperldlne 1- carboxylate 2, 2-di fl uor oet hyl

4- ({6-[5 (nethylsulfonyl)indoIin-lyl]pyrinidin-4-ylony)piperidine-l-carbox
ylate; 2,2,2-trif luoroethyl

4- ({6-[5-(net hylsulfonyl)indolin-lyl]oyrimdin-4-yl}oxy)piperidine-1-carbox
yl at e;

1- (6-{[1- (3-net hyl but anoyl ) pi peri di n-4-yi] oxyl pyri m di n4-y1)-5-(net hyl sul fo
nyl )i ndol i ne; i sopropyl

4- ({5- nmet hoxy-6-[5- (et hyl sul fonyl)indolin-]yl]pyrimdin-4-yl)oxy)piperidin
e- 1-earboxyl ate; tert-butyl 4-({5-nethoxy-6-[5-(nethylsulfonyl)indolin-1-

yl ] pyri mdin-4-yl| oxy)pi peridi ne-1-carboxyl ate; isopropyl
4-(16-[5-(ethylsulfonyl)indolin-21-yl]pyrimdin4-yll oxy)pi peridi ne-1-carboxy
| at e; i sobutyl

4- ({6-[5-(ethyl sulfonyl)indolin-1-y1]pyrim di n4-yfl oxy) pi peri di ne-1-car boxy
| at e; sec-butyl



(23) the pharmaceutical conposition according to the above (21), for
treating and/ or preventing adiposity; - 14 - (24) use of a conpound
according to any one of the above (1) to (20) or a pharmaceutically
acceptabl e salt thereof for producing a pharmaceutical conposition; (25)
the use according to the above (24), wherein the pharmaceutical conposition
is a conposition for treating and/or preventing type 1 diabetes nellitus,
type 2 diabétl@simel litus, or diabetes-related disease; (26) the use
according to the above (24), wherein the pharnmaceutical conposition is a
conposition for treating and/or preventing adiposity; (27) a nethod for
treating and/ or preventing di sease, conprising adm nistering a
pharnacol ogi cal ly effective amogt of a conpound according to any one of
t he above (1) to (20)L.Jﬂa pharmmaceutically acceptable salt thereof to a

manmal ;  (28) the net doco toth bovB (27), wherein the disease
is type 1 Q%ggp s & - ] di apetes¥nel litus, or diabetes-related
di sease; Pt he od aceording t ol t he Jabove (27), wherein the disease

i s adiposity; and t hé&N'met yod afkcor io anfl)one of the above (27)
to (29), wherein the waqnl [ shuman. Advd#it ages of the Invention [0012]
The present invention cam\provi a pyrimdyl indoline conpound having an
excel I ent hypoglycenm c effRgt, - 15 - or a pharmaceutically acceptable
salt thereof and a pharnaceuti cal conposition having excellent therapeutic
and/ or preventive effects on type |I diabetes nellitus, type 2 di abetes

mel litus, poeghancy di abetes, hyperglycem a caused by ot her factors,

i mpai red glucose tolerance (I1GI), diabetes-related di sease (e.qg.,

adi posity, hyperidépeiria, hyperchol esterolema, |ipid netabolism
abnormality, hyperten5|on fatty liver, netabolic syndrone, edema, cardi ac
failure, angin& pectords, 2‘nyocardlal infarction, arteriosclerosis,
hyperuricem a, and gout or conplications from di abet es (e.qg.,

reti nopat hy, ndphrépat Ry ~Chedrsyat 9y O UFatdriatt maodtagarigriene; i nfectious
di sease, and ketosis Best Mbde for Carr ing Qut the Invention [0013] In
t he preseh?ggﬁﬁ&ﬁq¢?:%l%ﬁ%eﬂiﬁd f%%@)Eubé%¥é§@ﬁtsgrﬁépnanb@rCéfcﬁxygen
atons boun t e sulfur at.o resent specification,

a "d-06 alky T erRr h%%ﬁ m?Yn%ﬁYeo} BPancﬁBBgéFPVPﬂE?oup havi ng 1

to 6 carban at I ncl.udes nethyl eth p sopropyl, butyl,

i sobutyl, %e%% aﬂd BT yifu Iﬁ) n?y?‘"p gbp%n{zgl‘&za%%l”ﬂ %b@ipr
neopentyl, Q.éﬁfﬁg Qgpy , vt , e n 3- et hyl pentyl ,
2ot hyl pemtyl Lomet hyAf pleﬁ|i Sﬁ%.%‘%%?b 3?&%82%%%3%t hyl butyl, - 16

- 1,1-d t hyl . -
2, 3-di nggﬁ/{ybslu?;gl%m 319%0% @ bwutéflﬂ%é ou}p}éghgon?%f%} %%h ?%eh%y%sent

speci fi catli oy B s 10A cyred Dad W 195 QUPY o e§1%§t£19u@m§%i"<5@15 eg cyglic
hydr ocar bon group haying 3 to 7 carbon atoms and i ncludes cyclopropyl,

cycl obut ylamigyeclopent,ylqr oy alotexydy @hdCTyct oheptyl gt 0apsro(9916]

In the present specification, a "02-06 al kynyl group” refers to a |inear or
branched al kynghbgrogpehayiongu? to i6 carbanratorerandtding) udes: et hynyl, 2-
propynyl, 1- nethyl 2 propynyl, 2-ethyl-2- pr(ggnyl 2- butynyl,

1- net hyl - 223QEFRY 12 Eogibt Wrolepé?ﬁwa, T4 hyllk 2z pe gyl |2 and

2- hexynyi _groups n.the present speC|f|cat|on a "02-06

al kenyl Fg‘ EH éfF[éPéj%%’ gﬁoﬁjé?a WEGC T e Rt sl k ey 13 et HaYE g 2 to 6
car bon ato and i cludes eth " nyI 2- propenyl ,

1- et hyl - NEF%&H&A* %I&p(gﬁff ) ethy AT D BBy |2

2- et hyl - 2. pr.openyl S h r utenyl,, but enyl ,,

1- net hyl- 2O butenyFl{%1 g %ﬁk%’@g?@hy,g é%fhf?iéLﬁﬁtéﬁqup Vy{k”p%htenyl
and 1- hexg@gl hERRURS « of @%%%sumeplﬂ}, the present, %5\7“ cﬁl J9n, @ "nono-

or di (01-0 aIkyI)anlno group” refers to a group In one or two - 17
- of thegt8% OF , akkyl agh@‘é@u‘%oag:y@dgtr%u%nw%mﬁon%ryo RFxampl es of the
nono( 01- 06 aIEy )am no group include nethylam no ylanlno propylanlno

i sopropyl anbeejthehykagknecti-sobubyl amue.i tseertbulWanmgno, tertbutyl am no,
pentyl am no, isopentylam no, 2- nethyl butylam no, neopentyl am no,

1- et hyl propyl am no, hexyl am no, isohexylam no, 4-nethyl pentylam no, 3-

met hyl pentyl am no, 2-nmethyl pentyl am no, and 1- nethyl pentyl am no groups.
Exanpl es of the di (01-06 al kyl)am no group include di nethylam no,

di et hyl am no, Net hyl - N-nmet hyl am no, di propyl am no, dibutyl am no,

di pentyl am no, and d hexyl am no groups. [0019] In the present
specification, a "hal ogen atont refers to a fluorine, chlorine, bromne, or
i odine atom [0020] In the present specification, a "01-06 al koxy

group” refers to a group in which the "01-06 al kyl group” binds to an



[ 0023] In the present specification, a "01-06 al koxy-01-06 al kyl
group"-refers to a group in which the "01-06 al kyl group” is substituted by
the "01-06 al koxy group” and includes nethoxynet hyl, methoxyethyl,

met hoxypropyl , nethoxybutyl, ethoxymethyl”, ethoxyethyl, ethoxypropyi,

et hoxybutyl, butoxynmethyl, butoxyethyl, butoxypropyl, and butoxybutyl

groups. [0024] A "pharmaceutically acceptable salt" refers to a salt
that is formed bybseactény arcopppund ofiet heopresentikavapt benawith an acid
or a base. [0025] 19 Exanpl es of the salt include: hydronalides

such as hy@réfPEEsr fde™ hydRgerPrsrilder ovpdr 6bEaniCde 2 ldmyd. lyydngi,odirge;

i norgani c acig sgltﬁ‘such as hydrochloride, nitrate, perchlorate, sulfate,
and phosphét &1 F8uwér¥8FKaH&8HPF onat es such as net hanesul f onat e,
trifluoromethanesul fonate, and e hﬁnesu fonate; arylsulfonates such as
benzenesul f onat'® and pt ol UBhesUT f onat®: Sorganic acid salts such as acetate,
mal at e, funar at i Lir ascor. e, tartrate, oxalate, and

mal eate; al kal i&rlr%}t?glgmsa% go’esﬁtc Y %tsa%seo |rurﬁ[lgfgﬁetljenﬂ:otaé§ itm%alt, and
l'ithium saht: alipg-earth_pet at I ch_as,cal-ci alt _and magnesi um
salt: netal sa t§ éugﬁ'ag g?uﬁ?n%ﬁ%i%l?§g§g’i?o%lsgktéggggyggﬁFSPSalts such
as amoni ugrsal t1-esl aexsaltslsuehsasyorganig.salts, for exanple,
t-octyl am ne salt, dibenzylanine salt; ndrpholine salt, glucosanine salt,
phenyl gl yci ne al kid astiertsadd ,oethywlenedi am ne salt, Nnet hyi gl ucam ne
salt, guanidine salt, diethylamne salt, triethylamne salt,

di cycl ohexyl amerestsdl’t maN, Ne- tdiebenzyl etrhyli€fedicam necsalst = chl or opr ocai ne
salt, procaine salt, diethanolamne salt, N benzyl phenethyl am ne salt,

pi per azi ne&EPIST t BEPramet hyl afionl kind sakeypand C1-C6 alkoxy group,
tris(hydroxyneth Iganinonethane salt; and amno acid salts such as gl ycine
salt, 1ysifie %aq{“,“ Qryf mRe Gar%e aFAvt ngmeumalt, glutamate, and aspartate.
[0026] - 20 - _, The conpound of the present invention represented by
the general forfmufa®(F) %ﬁezggﬁﬁ WHEFPPREE T hY the @il Foorn raeeystal | i zed,
may associ.at.e with adsorb er. through water_absorption to forma

hydr at e. §§ac PEThyrate G gﬂa"l 50 ae]n%p%g%lé‘a’ By q]h'éc@aﬁ%tk%*yt%mﬂ)?esent

i nvention. 1 > compound . of e _present invention represented
by the geﬁg%g?%ibfﬁhfgj%¥¥?égqﬁffnﬁgglhiegjdn asymetric carbon atomin
its nolecul e apd thereforg-kncl udes) aptstc rig@ﬁﬁrgggAjl t hese isoners and
m xtures of these isomers are’represented by a sirighe fornula, i.e., the
general formila*(1)s of (14de afhus dhescampound.of the. preseni invention
represented by the general forrmula (I) or (I1) al'so enconpasses all such
optical i seners tant s Xalres of 4:hesesanidGalsis i Y j 0. [0028]
In the general formula (I) or (11),is preferably%ﬂgﬁgifQGQQﬁiifggroup whi ch
may have I vd o lsuydsintcuents: isel ectyedidwom subst isturents QreQups a, a 03- 07
cycl oal kyl group which nmay have 1 to 3 substituents selected from
substi t ueRE lGCogp §roan saumisto tgreoup g marra fnoro CEO1606 1alvkyll) amowe gr oup,
nore preferably a 01-06 al kyl group which may have 1 to 3 substituents

sel ect ed FPom’sBBst PETENE §Podp Sabeit 1& WB3L67 seyelsaldkyiirogr oup whi ch nay
have 1 to 3 substituents selected from substituent group 13, even nore

pr ef er abl FURSmetHFNT GERYP, Ppr 8pyl-CitsGBiEyl]l arphmorbéthymavohasycl obut yl
group. ~-.21 - [00%%%‘ I n tEe %eneral formula (1) or (Il), mis
preferably 0°%°f T Pror&FPEFerabryt6Y [6630FLstitpghthargereBal afior mul a
(1) or (I e . b h r. different and is preferably a

hal ogen a%%%% ?%§§§?WH§¥h ﬁ?% ﬁﬁgaggngpas F%§ﬁ§ %ufp)soﬁe?FFf?dn is

preferabl y.0r05,Ls MRLE,P g&t‘éhgb@/ Q. Eoggfg%roari/la%go;&gegﬂgg ral formila

(1) or (11), each R2 may b ane or eren rably a
hal ogen aheme [0033F substiltnechhe generakdf eraml aubk) i0hehh! )gro@? i's
preferably a hydrogen atom [0034] In the general formula (1) or

(I'1), R5 ps preferably a hydrogen atom a 01-06 al kyl group, or a 01-06

al koxy group, nore preferably a hydrogen atomor a 01-06 al koxy group, even
nore preferably a hydrogen atom or a nethoxy group. [0035] In the
general formula (1) or (11), Reels preferably a 01-06 al kyl group which may
have 1 to 3 substituents selected from substituent group a, a 03-07

cycl oal kyl group which nmay have 1 to 3 substituents selected from
substituent group p, an aryl group which may have 1 to 3 - 22 -
substituents selected fromsubstituent group p, or a heteroaryl group which
may have 1 to 3 substituents selected from substituent group p, nore
preferably a 0106 al kyl group which may have 1 to 3 substituents selected
from substituent group a, a 03-07 cycl oal kyl group which may have 1 to 3
substituents selected fromsubstituent group p, or a heteroaryl group which



- 23 - In the general fornmula (1) or (1l1), R7 is preferably a hydrogen
atom a fluorine atom or a 01-03 al kyl group, nore preferably a hydrogen
atomor a nethyl group. [0039] Speci fic exanpl es of the conpound of
the present invention represented by t He ‘general formula (1) can include
conmpounds described in Table 1 bel ow. However, the present invention is not
intended to be limted to these conpounds. In Table 1 below, the follow ng
abbrevi ations aRe’ used: hAldrogairl vt gr,oup (Br:C dezy 1 of el Bk bwityd, group
cBu: cycl obutyl group clip: cycloheptyl group cHx: cycl ohexyl group cPn:
cycl opent y'&gi€odp tOPE: sepeltoprepyls grows B fetdy|swgroup By @thynyl  group
Fur: furyl group Hx: n-hexyl group iBu: isobutyl group iPr: isopropyl group
Me: net hyl %gr Gup SNBr: cZc2odildth@lrdurpropyh gragupizRhe phenyd group - 24 -
Pn: n-pentyl group Prpe: propenyl group Pyr: pyridyl group sBu: sec-butyl
group tBu: SFQgt’*-LEE‘FWSgFSEﬁctEd TrR™ BEbEsE e TR g e $ymeolC2-C% i ndi cat es

B e e e e = )

Ove 21'S ggb%wgubstituent group [, a C2-Cé alkenyl group which may
have 1 to 3 substituents selected from substituent group
B, an amino group, a monc- or di{Cl-C6 alkyl)amino group,
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

R* is a C1-C6 alkyl group; and
R’ is a hydrogen atom, a halogen atom, or a C1-C6

alkyl group:;
(2} the compound according to the above (1} or a
pharmaceutically acceptable salt thereof, wherein R* is &
Cl-C6 alkyl Qroup 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- or di(Ci-~
Co alkyl)amino group;
(3} the compound according to the above (1) or (2) or a
pharmaceutically acceptable salt thereof, wherein R is a

Cl-Cé alkyl group which may have 1 tc 3 substituents

selected from substituent group o or a C3-C7 cycloalkyl



C(0) OBt 3l S0)2Me HO(0) OPr 4! S(0)2M C(0) 0 (oRc) 5 S
(0)2Me  C(0) OSUH 6, S(0)2M C(0) 0 (iBu) 7 S(0)2Me  C (0)
0 (sHu) 8 S (0)2M |, g

group which may have 1 to 3 substituents selected from
substituent group B;

(4} the compound according to any one of the above (1)
to (3) or a pharmaéeutically acceptable salt thereof,
wherein m is 0;

(3) the compound according to any one of the above (1)
to (3) or a pharmaceutically acceptable salt thereof,
wherein m is 1, and R® is a halogen atom;

{6) the compound according to any one of the above (1)
to {5) or a pharmaceutically acceptable salt thereof,
wherein n is 0;

(7) the compound according to any one of the above (1)
to (5) or & pharmaceutically acceptakle 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;

(%) 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 Cl-C6é alkyl group, or a
Ci-C¢& alkoxy group:;

(10} the compound according to any one of the above (1)
to (2} 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 zbove (1)

to (10) or a pharmaceutically acceptable salt thereof,

wherein R® is -C(0)0-R%;



G % (AT R ¢ SRR, (3t S o
-1 131°S (0) 2Me C(0)0 (2-Et-Pr)l _184I_S (0)2m 1- C(0)0 (2
, 1-cti-Me-Pr)FR
(1Z) the compound according to any one of the above (1}
te (11) or a pharmaceutically acceptable salt thereof,
wherein R* is a C1-C6 alkyl group which may have 1 to 3
substituents zselected 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, cr 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(0) ~R%;

(14} the compound according to any one of the above (1)
to (10) and (13} or a pharmaceutically acceptable salt
thereof, wherein R® is z C1-C6 alkyl group which may
have 1 to 3 substituents selected from substituent group
o or an aryl group which may have 1 to 3 substituents
selected from substituent group B;

(15) the compound according to any cone of the above (1)
to (10), (13), and {14) or a pharmaceutically acceptable
salt thereof, wherein R®™ is a C1-C6 alkyl group which
may have 1 to 3 substituents selected from substituent
group o;

{16) the compound according to any one of the above (13

to (10) or a pharmaceutically acceptable salt thereof,

wherein R® is -35(0),~R%S;



15 S (0)2Me _  C (0)0 (1-Me-c16u) 61 S (0)2Me H O (0) O (1-Me-cPn)

71S¢0) 2Me ~ - C(0) O (1-Me-el-ix) 18IS (0) zbie C (0)0 (NPn)1-1
191 S (0)2Me C (0) GO (cRr) 20S (0)2Me 1 H H O(0) OCE2 ( Hu), | H
219 (0)2Me -9 =

(17) the compound according *to any one of the above {1}
te {(10) and (16) or a pharmaceutically acceptable salt
therecf, wherein R* is a C1-C4 alkyl group;

{18) the cbmpcund according to any one of the above (1)
to {17) or a pharmaceutically acceptable salt thereof,
wherein R’ is a hydrogen atom, & fluorine atom, or a Cl-
C3 alkyl group;

(12) a compound represented by the general formula (I1)

or a pharmaceutically acceptable salt thereof:

[0010]
pla L I
Ga
Sjs’fo f/m NKN N/U\O’R
R R
(RS) n
(00113
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, a C2-C§ alkynyl group
which may have 1 to 3 substituents selected from
substituent group f, a C2-Cé alkenyl group which may have
1 to 3 substituents selected from substituent group B, an

amince group, or a mono- or di(Ci-Cé6 alkyl)amino group;



CPn)| H 22 S(0)314e 1_ C (0) 00912 ( cax) H 23 S (0)2M
€E8§ %g((cg)p) H 24 (S%O)Zl\/e | 'n C(0) OCH2 (1 -Me-cPr) 25 S (0)2Me
H1HC(0) OCE2 (2 -Fur ) 26 S (0)2Me_ C(0) OCH2 (3-Fur) H i 271 S
(0) 2 C (0) OCH2(cRn) - 10 -

substituent group o is the group consisting of a
halogen atom, a hydroxyl group, a C1-C6 alkoxy group, a
C3-C7 cycloalkyl group which may have 1 to 3 substituents
selected from substituent group B, an aminc 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;

substituent group P is the group congisting of a
halogen atom, a hydroxyl group, a Cl-Cé alkyl group, and
a Cl-Co alkoxry group;

m is an integer of 0 to 3:

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

n is an integer of 0 to 4;

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

R® and R® are each independently a hydrogsn atom, a
halogen atom, a C1-C6 alkyl group, a C1-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 Jgroup o, a C3-C7
cycloalkyl group which may have 1 to 3 substituents
selected from substituent group B, a C2-Cé alkynvyl group

which may have 1 to 3 substituents selected from



281 S (0)2Me  C (0) OCHMVe (cHr)1l 291 S (0)2Me_  C (0) OCH (cPr) 2FR
301 S-(-0) 2Mel . C(0) 0 (CH) 2 (cR) E 311 S (0)2M C (0)0
(Aly)(H 32FSI onMe C(0) 0 (2-F-2-Prpe)FR 331 S (0)224e HH C (0)
OCH2(Ety) 34Fso2e HFR C (0) 0 (CH2)2FER-

substituent group P, a C2-C6 alkenyl group which may have
I to 3 substituents selected from substituent group f§, 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; and

R" is a hydrogen atom, a halogen atom, or a C1-C6
alkyl group:;
(20) a compound selected from the group consisting of the
following:
isopropyl 4-({6-[5~(methylsulfonyl}indolin-1-
yl}pyrimidin—4~yi}oxy)piperidine—l—carboxylate;
isobutyl 4—({6—[5w(methylsulfonyl)indolin—lwyljpyrimidin~
d-ylloxy)piperidine-l-carboxylate;
tert-butyl 4-({6=[5-(methylsulfonyl)indolin-1-
yl}pyrimidinm4wyl}oxy)piperidine—l—carboxylate;
cyclobutyl 4-({6~-[5-(methylsulfonyl)indolin-1-
yl}pyrimidin—4—yl}oxy)piperidine—l—carboxylate;
cyclopentyl 4—({6m[5—(methylsulfonyl)indolinhl—
yl]pyrimidin—4myl}oxy)piperidine—lmcarboxylate;
l~ethylpropyl 4-({&é-[5-(methylsulfonyl)indolin-1-
yl]pyrimidinmé—yl}oxy)piperidine—l—carboxylate;
cyclopropylmethyl 4-({6~[5-(methylsulfonyl)indolin-1-
yl]pyrimidin—é—yl}oxy)piperidinewl—carboxylate;
3-furylmethyl 4-({6-[5-(methylsulfonyl)indolin-1-

yilpyrimidin-4-ylioxy)piperidine-l-carboxylate;



351S (0)2Me lia C (0) OCH2CHMEBFH F 361 S (0)2Me 14 C ( 0) 0 (CH2) 2Cll
R 1371S (0)2Me 1- C (0) O (CH2)20111H 38IS (0)2Me  C (0) OCH2[ (R)

- H :391 S(0)2Me C (0) OCH2[ (S) -CHVe (OH) ) 1 R - 26 -
483'\% 284)]0 ECHZ) 20Me (0)3 27 - 41(S%d)221-4e HC (0) 0 (Cl42)20Et 42 S
(0) 2Me

l-cyclopreopylethyl 4-{{6-[5-(methylsulfonyl)indolin-1-
yl]pyrimidinw4~yl}oxy)piperidine~1—carboxylate;
2-fluorcethyl 4-{{e-[5-(methylsulfonyl)indclin-1-
yl}pyrimidinwé—yl}oxy)piperidine—l—carboxylate;
2,2-difluorocethyl 4-({6-[b-{methylsulfonyl)indolin-1~
yl}pyrimidin—4—yl}oxy)piperidim@—lwcarboxylate;
2,2,2-trifluorocethyl 4-({6-[5~(methylsulfonyl)indolin-1-
yl]pyrimidin~4—yl}oxy)piperidine—lhcarboxylate;
1—(6~{{l—(B—methylbutanoyl)piperidin—é—yi}oxy}pyrimidinm
4-y1l}-5-{methylsulfonyl)indoline;

iscpropyl 4~ ({5-methoxy~6- {5~ (methylsulfonyl)indolin~-1-
yl]pyrimidin~4—yl}oxy)piperidine~lwcarboxyiate;
tert-butyl d-({5-methoxy-6-[5-(methylsulfonvl)indolin-1-
yl]pyrimidin—4wyl}oxy)piperidime—l—carboxylate;
isopropyl 4—({6—[5—(ethylsulfonyl)indolin—l—yl]pyrimidin—
4-ylloxy)piperidine-l-carboxylate;

isobutyl 4~ ({6-[5-(ethylsulfonyl)indolin~1-yl]lpvrimidin-
4-ylioxy)piperidine~l-carboxylate;

sec-butvl 4—{{6w{5—(ethylsulfonyl}indolinml~yl]pyrimidin~
d-yliexy)piperidine-l-carboxvylate;

cyclobutyl 4-({6-[5-({ethylsulfonyl)indolin-1-
yl}pyrimidin—4—yl}oxy)piperidine—l—carboxylate;
cyclopropylmethyl d-({6-[5~-(ethylsulfonyl)indolin-1-
yljpyrimidin—4~yl}oxy)piperidine—l—carboxylate;
Z2,2-difluoroethyl 4= {{6-[5-(ethylsulfonyl)indolin-1-

yl]pyrimidin~4—yl}oxy)piperidine—1wcarboxylate;



HC(0) 0 (CH)20Pr 43 S (0)2Me HHC (0) 0 (CH)2NH2 44 S (0)2Me  H H
C (0)0 (CH2)224E1IMe 45 $ (0)2Me HC(0) 0 (CL32)2NVve2 46 S (0)2Me
HC(0) OPh 47 S(0)2Me H H C (0) _01(34-_F-Ph) 48 S (0)2Me

2,2,2~triflucrocethyl 4-{{e=[5-(ethylsulfonyl)indolin-1~
yi}pyrimidin—4wyl}oxy)piperidine—l—carboxylate;
tert-butyl 4—{(6~{5—[(Z—fluoroethyl)sulfonyl}imdoiinwl—
ylipyrimidin-4-yl}oxylpiperidine-l-carboxylate;
tert-butyl 4-({6-{5~(propylsulfonyl)indolin~-1-
yl]pyrimidin~4—yl}oxy)piperidine—lhcarboxylate;
2,2,2-trifluoroethyl 4= ({6-[5-{propylsulfonyl)indolin-1-
yljpyrimidin—4~y1}oxy)piperidinewl—carboxylate;
tert-butyl 4-{{6-[5~(cyclobutylsulfonyl)indolin-1-
yllpyrimidin-4-yljoxy)piperidine-l~carboxylate;
tert-butyl 4-({é~[5-(methylsulfinyl)indolin-1-
yl}pyrimidin—é—yl}oxy)piperidine—l—carboxylate;
2,2,2-trifluorcethyl 4-({6-[5-(methylsulfinyl)indolin-1-
yvijpyrimidin-4-yljoxy)piperidine-l-carboxylate; and
isopropyl ciz-3-flucro-4-[6-(5-methanesulfonyl-2, 3-
dihydro—indol—imyl)—pyrimidin~4—yloxyj—piperidine—l—
carbozxylate;

(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;



HHC(O0) O (4-OMe-Ph) H49 S (0)2M _ HH C (0) 0/8n. 50 S (0)2Me H H

C (0) "OCH2(4-F-Ph) H 51 S (0)2Me H C (0) OCH2(4-OMe-Ph) H 52 S(0)214e
11( H C(0) OCHWePh 53 S (0)2E4e - H H C (0) OCH2CHF2 54 S (0)2M

(24) use of a compound according to any one of the above
{1} te (20} or a pharmaceutically acceptable salt therecf
for producing a pharmaceutical composition:

{25} the use according to the above (24), wherein the
pharmaceutical composition is a composition for treating
and/cr preventing type 1 diabetes mellitus, type 2
diabetes mellitus, or diabetes-related disease;

(26) the use according to the above (24), wherein the
pharmaceutical composition is a 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 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 1s 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 te any one of the above {27y to

(29}, wherein the mammal is a human.

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

indeline compound having an excellent hypoglycemic effect



H
0
C

C (0) OCH2CF3 H 55 S (0)2Me  H C (0)OCH (CH2F) 2 56 S (0)2Me

(
(

2-F-1-Me-Et) 57 S (0)2Me H C (0) OCH2(2,2-di-F-cPr) H58 S (0)2M
0) OCH2 (1-F-cPr) H 59 S (0)2Ne

_ HHC(0) ootz (2, 2-cli-F-cBu)

or & pharmaceutically acceptable salt thereof and a
pharmaceutical composition having excellent therapeutic
and/or preventive affects 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,
metabelic 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).

Best Mode for Carrying Out the Invention
[0013]

In the present specification, "p" in S{0)p
represents the number of oxygen atoms bound to the sulfur
atom.

[0014]

In the present specification, a "Cl-Cé6 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,
iscohexyl, 4~methylpentyl, 3-methylpentyl, Z-methylpentyl,

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

C (0)
60



S(0)2M HC(0) HH61 S(0)2M HHC(0) Me H62 S (0)2Me HHC
(0) CHF2 63 S(0)2M HHC(0) O 3 64 S(0)214e HHC(0) Et 65 S
(0)2Me - H H 1C (0) Pr e

1,1~dimethylbutyl, 1,2-dimethylbutyl, 1, 3-dimethylbutvyl,
Z,3-dimethylbutyl, and 2Z-ethylbutyl groups.
[0015]

In the present specification, a "C3-C7 cycloalkyl
group” refers to a saturated cyclic hydrocarbon group
having 3 to 7 carbon atoms and includes cyclopropyl,
cyclobutyl, cyclopentyl, cyclcohexyl, and cycloheptyl
groups.

[0016]

In the present specification, a "C2-C6 alkynyl
group” refers to a linear or branched alkynyl group
having Z to 6 carbon atems and includes ethynyl, 2-
propynyl, l-methyl-Z-propynyl, 2-ethyl-2-propynyl, 2-
butynyl, l-methyl-Z~butynyl, 3-butynyl, 2-pentynyl, 1-
methyl-Z-pentynyl, and 2-hexynyl groups.

[0017]

In the present specification, a "C2-C6 alkenyl
group" refers to a linear or branched alkenyl group
having 2 to & carbon atoms and includes ethenyl, 1-
propenyl, Z-propenyl, l-methyl-2-propenyl, l-methyl-1-
propenyl, Z-methyl-l-propenyl, 2~methyl-Z2-propenyl, 2-
ethyl-2-propenyl, l-butenyl, 2-butenyl, Il-methyl-2-
putenyl, Tl-methyl-l-butenyl, l-ethyl-3-butenyl, 1-
pentenyl, and l-hexenvl groups.

[0018]
In the present specification, & "mono- or di(Cl-Cé6

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



66 S (0)2M HHC (0) () 67 S(0)2M  H C (0) (cPr) 68 S (0)2M
69 S (0)214e Hif C(0) (iBu) 70 S(0)2Me _  C (0) (cal)

C (0) Bu
S (0)214e

HC(0) Pn - 17 -
of the "Ci-C6 alkyl groups” bind to an amino group.
Examples of the mono(Cl-Cé alkyl)amino group include
methylamino, ethylamino, propylamino, isopropylamino,
butylamino, iscbutylamino, sec-butylamino, tert-
butylamine, pentylamine, isopentylaminoc, 2-
methylbutylamino, neopentylamino, l-ethylpropylamino,
hexylamino, isohexylaminc, 4-methylpentylamino, 3-
methylpentylamino, 2-methylpentylamino, and 1-
methylpentylamino groups. Examples of the di(Cl1-C6
alkyl)amino group include dimethylamino, diethylamino, N-
ethyl-N-methylamino, dipropylamino, dibutylamino,
dipentylamino, and dihexylaminoe groups.

[0019]

In the present specification, a "halogen atom”
refers to a fluorine, chlorine, bromine, or iodine atom.
(00207

In the present specification, a "Cl-C6 alkoxy group"
refers to a group in which the "C1-C6 alkyl group" binds
to an oxygen atom and includes methoxy, ethoxy, propoxy,
isopropexy, butoxy, isobutoxy, sec-butoxy, tert-butoxy,
pentoxy, ilsopentoxy, Z-methylbutoxry, necpentoxy, hexvyloxy,
4-methylpentoxy, 3-methylpentoxy, and Z-methylpentoxy
groups.

[0021]
In the present specification, an "aryl group" refers

to an aromatic hydrocarbon group having 5 to 14 carbon

H H
71



2 'S (0) zkil HHC Pn) 73 S (0)2Ne C(0) (HPn) 74 S (0) gde
2. H(;H)cz(b)eax sg §zﬁ/§ ) C(0) (Aly) 76 S (0)2M C (0) CH2
(Aly) 77 S(O)2(4e H H e

atoms and includes phenyl, indenyl, naphthyl,
phenanthrenyl, and anthracenyl groups.
(o022}

In the present specification, a "hetercaryl group"
refers to a 5- to 8-membered aromatic heterocyclic ring
containing 1 to 5 hetercatoms which may be the same or
different and are selected from the group consisting of
oxygen, sulfur, and nitrogen atoms, and includes furanyl,
thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl,
thianyl, pyridyl, pvridazinyl, pyrimidinyl, pyrazolyl,
imidazolyl, triazinyl, thiadiazolyl, imidazothiazolyl,
benziscxazolyl, chromenyl, quinolyl, benzothianyl,
quinoxalinyl, and benzotriazinyl groups.

[0023)

In the present specification, a "C1-C6 alkoxy-Cl-C6
alkyl group" refers to a group in which the "Cl1-Cé& alkyl
group” 1s substituted by the "Cl-Cé alkoxy group" and
includes methoxymethyl, methoxyethyl, methoxypropyl,
methoxzybutyl, 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]



0) (CH2) 2 (Ety) W78 S (0)2Me  H C (0) CH2 (cPr) 79 S (0)2Me HHC
?o§ -%C-(162))2 (cl(Dr)y)SO S (0)(2|ve HHC(0) (CH) a (cPr) 81 S (0)2M C
(0) CH2CF3 82 S(0)214e  HH C (0) (CH2)2CF3 83 S (0)2Me

Examples of the salt include: hydrohalides such as
hydrofluoride, hydrochloride, hydrcbhromide, and
hydroicdide; inorganic acid salts such as hydrochloride,
nitrate, perchlorate, sulfate, and phosphate; lower
alkanesulfonates such as methanesulfonate,
trifluocromethanesulfonate, and ethanesulfonate;
arylsulfonates such as benzenesulfonate and e
toluenesulfonate; organic acid salts such as acetate,
malate, fumarate, succinate, citrate, ascorbate, Tartrate,
oxalate, and maleate; alkali metal salts such as sodium
salt, potassium 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, gluccsamine 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.

[002¢6]



0) (CH2)3CF2 84 S (0)2M¢ HH C (0) Ph 85 S (0)2Ne - C (0)
I(_|4-CF2('P_¥1)( 86)8(0)2|\/e -(H)HC(O) (4-OMe-Ph) 87 S (0)2Me H H C (0)

(2-Pyr) 88 S (0)2Me - HH C (0) (3-Pyr)1 89 S (0)2Me

The compound of the present invention represented by
the general formula (I) or {(II}, when left in the air or
recrystallized, may assoclate with adsorbed water through
water absorption to form a hydrate. Such a hydrate is
also encompassed by the salt of the present invention.
[G027)

The compound of the present invention represented by
the general formula (I) or (II) may have an asymmetric
carbon atom in its molecule and 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 (L)
or (II) also encompasses all such optical isomers and
mixtures of these optical isomers in any ratio,

[00zsg;

Irn 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 C3-C7 cycloalkyl
group which may have 1 to 3 substituents selected from
substituent group B, an amino group, or a morno (C1-C6
alkyl)amino group, more preferably a C1-C6 alkyl group
which may have 1 to 3 substituents selected from
substituent group o or a C3-C7 cycloalkyl group which may
have 1 to 3 substituents selected from substituent group
B, even more preferably a methyl, ethyl, propyl, isobutyl,

Z2-fluorcethyl, or cyclobutyl group.



C (0) (4- 1 90 S(0)2Me - HHC(0) Bn - 28 - 91 S (0)2Me C
I(*0) =(CH) E4-E¥%) H 92 ( 20)2|ve C(0) CH2 ( 4-OMe-Ph) H 93 S (0)2M

H H 21

[0029]

In the general formula (I} or (II}, m is preferably
U ecr 1, more preferably 0.

[0030]

in the general formula (I) or (II), each R* may be
the same or different and is preferably a halogen atom.
[C031]

In the general formula (I) or (I1), n is preferably
0 or 1, more preferably 0.

[0032]

In the general formula (I) or {II), each R® may be
the same or different and is preferably a halogen atom.
[0033]

In the general formula (I) or (II), R?! is preferably
a hydrogen atom.

[0034]

In the general formula (I) or (II), R°is preferably
a hydrogen atom, a Cl~Cé alkyl group, or a Cl1-Cé alkoxy
group, more preferably a hydrogen atom or a CI1-Cé6 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-Co alkyl group which may have 1 to 3 substituents
selected from substituent group o, & C3-C7 cycloalkyl

group which may have 1 to 3 substituents selected from

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



C(0) (CH)2Ph H94 S(0)2Me . H C(0) (CH)2 (4-P-Ph) 95 . S
(0) 2Me C(0) (CH2) 2 (4-OMe-Ph) H 96 S (0)2Me - H H C (0) (CH)

Rh H 97 S (0)2Ne .

substituents selected from substituent group B, or a
hetercaryl group which may have 1 to 3 substituents
selected from substituent group B, more preferably a Cl-
Cé 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 ff, 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, Z-fluorcethyl, 2,2-
diflucroethyl, 2,2,2-trifluocrocethyl, cyclopentylimethyl,
l-cyclopropylethyl, cyclopentyl, cyclobutyl, or 3-
furylmethyl group.
(00367

In the general formula (I}, R® is preferably a C1-C¢
ailkyl group which may have 1 to 3 substituents sslected
from substituent group o or an aryl group which may have
1 to 3 substituents selected from substituent group B,
more preferably a Cl-Cé alkyl group which may have 1 to 3
substituents selected from substituent group o, even more
preferably an isocbutyl group.
(00373

In the general formula (I}, R* is preferably a Cl1-C4
alkyl group, more preferably a butyl group.

[C038]



C(0) CH2CHVe (OH) 98 S(0) aMe H H C (0) CH2OM: 99 S (0)2M
C (0) -CH20Et 100 S (0)2Me C(0) CH2NH2® H 101 S (0)2Nle - H

- 23 -

In the general formula (I) or (II), R’ is preferably
a hydrogen atom, a fluorine atom, or a C1-C3 alkyl group,
more preferably a hydregen atom or a methyl group.

[0039]

Specific examples of the compound of the present
invention represented by the general formula (I} can
include compounds described in Table 1 below. However,
the present invention is 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: cyclebutyl group
cHp: cycloheptyl group
cHx: cyclohexyl group
ckbn: cyclopentyl group
cPr: cyclopropyl group

t: ethyl group

=3

Ety: ethynyl group

Fur: furyl group

Hx: n-hexyl group

iBu: isobutyl group

iPr: isopropyl group

Me: methyl group

NPn: 2,Z2-dimethyl-l-propyl group

Ph: phenyl group



H C (0) CH2141-3Me H 102 S (0)2M¢ H H C (0) CH2NMe2 103 S (0)2Me
H H C(0) NHVe 104 S (0)2Me C (0) NHEt 105 S (0)2Me -
- 24 -

Fri: n-pentyl group
Prpe: propenyl group
Pyr: pyridyl group
sBu: sec-butyl group
tBu: tert-butyl group
In the column R®, the symbel "-" indicates that m is

0. 1In the column R? the symbol "-" indicates that n is



NH(ipr) H 107 S(0)2Ma - - H H C

C(0) NI/Pr H 106 S (0)2Ne C( 0)
C (O)NHBu ~ 109 . S (0)2Me -

(O)NH_(cPr) H 108 S (0)2Me

- D5 -

(00407
[Table 1]

We. | S{O)pR" r? R® R r? Rr® B
1 IS(0).Ms - - q B C10) OMe i
2 |80y - - H B C{0)ORL H
3 ls(oyme - - H " c{o) ooz "
4 S {C) Me - - H B C{C)O{iPx) H
5 IS{0):Me - - u H {0} OBu B
6 13(0).Me - - E il C(0)C (iBu) E
7 | s(0)Me - [- B g C(0) 0 {sBu) B
& |S(0)yMe [ - - H B © {0} & (tBu} ¥
¢ |8(0)Me - - H H C(0) O {cBu) E
10 S{0)Me - - H H £ {0} OPn B
11 |50 Mo - - H H C {0} 0 (cPr) it

12 |5 (0).Me - - H E ©{0) OBx "
13 | 5(0) Me - - H B C{0) O (1-BEt~Pr) B
14 | S(0);Me - - B A c(0)0 (L, 1~di-Me—Fr) H
15 | S {0} .Me - - H H € (0) 0 (1-Me-cBu) B
16 |5 (Q) Me - - H E C{0) O (1-Me~cPn) B
17 18 (0).Me - - g B € {0) O (1~Me-cHx) B
18 |s(0).Me - - H B ©(0) O (Nen) B
18 |50 e - - H H (0} OCH, (cPr) H
20 1 8(0)Me - - H H C {0} OCH; (cBu) B
21 | S(0}:Me - - H B C (0) OCH, {cPn) H
22 |8(0).Me - - g B C (0) OCH, { Hix) B
23 |5(0),Me - - 5 H € (0) OCH, {cHp) 7
24 §S(0}Me - - H B C (O} OCH, {1-Ma-cPr) 5
25 | S (0)Me - - H B C (O) OCH, (2 -Fur) H
26 |5 (0) Me - - B H C {0} OCH, (3-Fur) B
27 18(0)Me - o B B (O OCH, (cBn) H
28 |80 Me - | - H 5 T (0) OCHMe {cPx) B
28 |s(0) M - - E g C{0) OCH (cPr) , u
30 {5(0):Me - - H p C{0) O (CHz) » (CPT) B

31 [ S{0)Me - - H g C(0}G{aly) I

3z 1S51(0)Me - - B H C(0) 0(2-F-2-Brpe) H

33 |8(0).Me - - u lH C () OCH, (Ety) "

31 |8(0).Me - - E:: g C(O) O (CHy) ,F H

35 | 5(0)Me - - H E C {0) OCH,CHMeF B

36 | 5(0):Me - - P B €40} O (CH,) ,C1 B

37 |8(0)Me - - B B C(0) G (CH.) O K

38 |sio) e - - B H C (0} GCHa [ (R) ~CHMe {OH) ] | H

35 |S(0)Me - - H B C{0)OCH, [ (§) ~CHMa (OH) ] | ¥




C (0O)NH (iBu) 110 S (0)2Me C (0O)NH (cBu) 111 S (0)2Me
(0) NH (tau) 112 S (0)2Ne C(0) NHPn 113 S (0)2Me

- 25 -

| 40 s(0) e P - |- ' 'u C{0) O (CH,) ,.OMe H




C (0)2411(cPn) 114 S (0)2Me - H H C(0) NMe2 115 S (0)2Ne
(0) NEt2 116 S (0)2Ne H H C(0) NPr2 117 S (0)2M

- 27 -

41 | 5(0) Me - - H B C{0) O{CH,) 08¢ H
42 1 5(0) Ma - - H H C(0) O (CH,) 0P B
43 1 8(0) Me - - B H C{0)O{CH,) ;NH, H
44 15({0)Me - - H H C{0) O {CH,) .NHMe H
45 | S{0) . Ma - - B H C({0) O {CH;) ;NMe, H
46 1 85(0).Me - - H H C (Q) OPh H
47 | 8{0) Me - - H H C{C) O (4-F~-Ph) H
48 1 5{0})Me - - H H C{0) 0 {4-OMe—~Ph) H
49 | 5(0)Me - - H H C (C)0OBn 5]
50 |[5({0):M= - - H H C(0) OCH; {4~F~Ph} H
51 8 {0) Ma - - H H C {0O) OCH; (4-OMe~Ph) H
52 1 8{0)Me - - H H C {0) OCHMePh H
53 | 8(0)Me - - B Iz C {O) OCH,CHF; H
54 3 {C) Me - - H =4 C({0) OCH,CF, H
55 | 5{0) Me - ~ H H C{0) OCH (CH,F) H
56 [ 5{0)Me - - H H C{O)0(2-F~1-Me-EL) H
57 S (O} Me - - B H C{O)OCH, (2,2~di-F-aPr} | H
58 18(0).Me - - H B C(0) OCH, (1-F-¢Pr) H
B9 | 5{0)Me - - H H C{O)OCH,{2,2~-di-F~cBu) |H
60 | S{0}Me - - H B C{O)H H
61 18{0)Me - - " H C{Q)Me B
62 8 {0} sMe - - H H C (O} CHE'» H
63 | S{0)Me - - H H C{Q) CF; H
64 |[8(0)Me - - H H C(O}Et H
65 S {O) ;Me - - H H C{Q)Pr B
66 | 5{0) Me - e H H C(0) (iPr) H
67 8§ {C} Me - - H H C (0} {oPr) B
68 S {0} :Me - - H H C(O)YBu H
69 | 8(0) Me - - H H C{G) {iBu) B
70 S (0) Me - - H H C{0) {cBu) H
7L {0} Me - - H H CiOYPn H
T2 5 (0} Me - - H H C{0Q) {cPn) H
73 [ 8{0)Me - - H H C{QO) {NPn) E
74 S (0) Me - - H E C({O)Bx H
7% 8 (0)Me - - H H C{0) {Aly) H
76 |5 (0} Me - - B H C {0} CH: (Aly} H
77 80 Me - - H B C{O) {CHa) 2 {Ety) H
78 | 8({0).Me - - H B C{0) CHp (cPr) H
79 | 38({0)Me - - H H C (0O} (CHz)z (cPr) H
80 | S(0)Me - - H H C (0} (CHa)a (cPr) H
81 [8(0).Me - - ¥ H © {0) CH,CP, B
82 8 (0) ;Me - - H H C{O) (CH,) :C¥; H
83 | 5(0) Me - - H H C{Q) {CH;) :CF, H
84 S {0} Me - - H B C{Q)rh H
85 1 8{0).Me - - B H C{C) {4-F-Ph) E
8& | 5({0) Me - - H H C{Q) (4-OMe-Fh) H
a7 S {0Q) Me - - H H C{0) {2-Pyr) H
88 5 (0) Me - ~ H H C{0) (3-Pyx) H
89 S{0}) Ma - - )+3 H C{0Q) (4~Pyr)} H
80 | S{0)Me - - H H C{0)Bn H




C (0) NBu2

NMVBE t 120 S (0)2Me

116 S (0)2Me

- H H C(0) NPn2- 119 S (0)2Me

H H C(0) NVePr

28 -

121 S (0) 2Me

91 [ 8(0)Me - - B H C{0) CH; (4~F-Ph} H
92 |{s{0).Me - - g B C {Q) CH, (4-OMe-Ph) B
93 [5(0).Me - - H H € (0) (CH) PR H
94 |5(0) Ma - - H H C (0) {CHz); {4-F~Ph) g
95 | 5{0).Me - - H H C(0) {CHp)  (4~OMe~Dh) H
S6 | S(0}).Me - - H B C(O) {CH;) sFPh H
97 | 8(0):Me - - B =2 C {0} CH,CHMe (OH} B
98 | 5(0)Me - - H B C{0) CH,OMe B
9% 15{0).Me - - g H € {0) CH,0Bt H
100 | 8(0) M= - - H " C {0} CH:NH, H
101 | S{Q)Me - - H H C (Q) CH,NEMa H
102 | S(0)Me - - g H C {0} CHXMa, H
103 | 8(0).Me - - B H C{0) NEMa B
104 | S(0) Me - - H B C{0) NHEt B
105 | S{0).Me - - H H G (0) NEPr H
106 | 35(0):Me - - H H C{O}NEH (iPr} H
107 js(C) Me - - B o C (O} NH (cPr) H
108 [ 5(0)Me - ~ " B C {0} NEBu H
1086 | 8(0) Me - - " B C (O) NH {iBu) B
110 | (D) Ma - - H # C (0) NH (cBu) i H
111 | 8(0).Me - - H H C{0)NH {tBu) H
112 [ 3(0) Me - - H B C (O} NHPn g
113 {5(0)Me - - E H C {0} NH (cPm) B
114 |5(0) M - - H H C (0} MMe, H
115 | S(0) Ma - - H H C (O} NEt, A
116 {5(0).Me - - H H C {(Q) Nrr, B
117 | 8(0) Me ~ - B H € {0) NBu, H
11B | 5(0) M - ~ H B C (O) NBn, H
119 18(0) Me - - H H C{0) NMeEL H
120 {8(0) Me ~ - B H C{0) NMaPr H
121 | 51{0) Me - - B H C{O)NEtPr H
122 1S (0):Me - - H 5 5 (0} :Et B
123 | 8(0)Me - - H B 81{0),Pr H
124 |5{0) M - - H H 8(0), {iPx) H
125 | 8(0) e - - H H 8{0); {cPr) E
126 |5(0) Me - - H 5 5 (0} Bu H
127 |5(0):Me - - H E B (Q) ; (iBu} "
128 |S(0) Me - ~ H H 8 (0} 2 (cBu) H
129 |5(0) Me - - |x B S (0) ;20 H
130 ! 5{(0) :Me - - B H 8 (0} Hx H
131 j8(0).Me 6-F - H H C{O) O (ipr) B
132 | 8(0),Me 6-F - " H C {0} 0 {iBu) H
133 | 8(0) Me 6~F - H H C{0)0{tBu) H
134 | S{0):Me 6-F - E H C (0} OCH; (ePr) B
135 | 5{0)Me 6-F - H g C{0) O(CH) ,F H
136 | 5(0) Ma 6-F - g B € {C) OBn H
137 |S(0)Me 6-F - H B C {0} OCH,CHF, H
138 |5(0) Me 6-F - H H C (0) OCH,CF, H
138 | 5{0) Me 6-F - H H € (0} (iBu) H
140 |S(0) Mo 7-F - B H |C(0)0(ipr) B

C (0)



- H H C(0) NEtPr 122 S (0)2Me H H S(0)2Et 123 S (0)2Me - H

H S(0)2Pr 124 S(0)2Me - H H S (0) 2 (iP) 125
' - 28 -

141 |8 {0} Me T-F - u H € {0} O (tBu) B
142 | 5{0) Me - - H R C{O)O(irT) H
143 | 5{0) Me - - H H C{0) O (tBu}) H
144 | 8{0)Me 4-F - B H C (0} O (iPr) H
145 | 8{0) Me 4w - K H C{0) O {tBu) i
145 | 8{0) Me - - B ® C(0) O(iPr) B
147 | 8{0) ;Me - - B F C{0) O (1Bu) B
148 {8 (0} :Me - - H ¥ C{0) O (tBu) H
148 | 8(0) Me - - H F C(0) OCH. {CPr) H
150 | S5({0) Me - - H F C {0} O (CH} .F H
151 | 8(0).Me - - H F C {0} 0Bn H
152 | 8(0) Me - - B F C {0} OCR.CHF, H
153 |5{0) Me - - B iy C {0) OCH,CF, H
154 | 8{0) Me - - B F C{0) {3Bu) H
155 | (0} Me 6~Cl - B B C{O)Y O (1br) H
156 |3 (0)Me 6~C1 - H H C{0) O (iky) H
187 | S{Q) Me 6-C1 - H H € {0} O (tBu) ¥
158 |81{0) Me §-C1 - o4 H € (0) OCH; (cPr) H
159 |5 (0} Ma 6-C1 - H H C{C) O (CH) ,F H
160 | §{0) Me 6~CL - H 5 C{C) OBn H
161 | 8{0) Me 6-C1 - H H C {0} OCH.CHF, H
162 |18(Q) Mo 6-C1 - H H C{0) OCH.CF. H
163 | 8({0) Me 6-CL - H H C{0) {iBu) H
164 | S{0)Me - - H o1 C{0) O (iPr) "
165 | 8{0) Me - - H ci € {0} 0 (LBu) H
166 | 8(0) Me - - H cl C(Q0) OCH, {cPr) H
167 | S(0)Me - - H cl C{0) O ({CH,) ,F H
168 | S{0) Me - ~ H ci € (0) OB H
169 | 8(0)Me - - H Cl € (O) OCH,CHF, B
170 | $(0) Me - - H [ok1 C {0} (iBu} B
171 | S({0) Me - - H Br C{0)C(iPx} B !
172 | 8 (0) Me - - B Br C(0) 0 (tBuw) H |
173 | 8({0) Me 6-Me - H H C{0) O (iPr) H
174 | §(0) Me 6-Me - H B C{0) 0 (tBu) H
175 | S{0)Me 7-Me - 51 H C(0)O{iPr) H
176 | S{0} Me 7 -Mea - B H C{OYO{tB1) B
177 | 8(0})Me - 2-{R)-Me iH H C{0) O (iPr) u
178 | 8(0).Me - 2-(R)-Me |H H C{0) O (tBu} H
179 | S (0) Me - 2-({S)-Ma |H H C{0) 0 {iPr) H
180 ! S(0) Me - 2-{8)-Ma {H H C{0) O {£Bu) H
181 | §(0) :Me - 2,2-di-Me |K H C{Q) O {iPr) H
182 | $(0) Me - 2,2~di-Ma |H H C{0) O (tBu) H
183 | S(0) Me - 3-(R)-Me |H H C(0) O {iFr) B
184 ! 8(0).Me - 3- (R} -Me [H H C{0) O {tBu) H
185 1 8{0)Me - 3-(8)-Me IH H C{Q)O(iPr) H
186 | S(0) Me - 3-(S)-Me [H H C (0} O {tBu) H
187 | 8(0) Me - 3,3~di-Me (K H C{O}0{ibr) H
188 | S(0).Me - 3,3-di-Me B H C{0) O {tBu) H
189 | 8(0) Ma i 4-Me - H H C{O)o{ipy) B
190 | 8(0) Me J A~Me - H H C{OYQ{tBu) K




S (0)2Me

S (0) 2 (cPr)

126 S (0)2Me

S (0) 2Bu

127 S (0) Me

S (0)-2 (iBu) 126 S (0)2Me H S (0) 2 (cBu)
- 30 -
191 | 8(0) Me - Me H C{0) O {iPT) H
192 | S(0) Me - Me H C{O) O {iBu} H
183 | S{0)Me - Me H C{0) O (tBu}) H
184 | (0} Me [ . Me H C (O) OCH, (cPr) K
195 ' §(0) Me i - Me H € (0) O (CH,) .F H
196 1 S(0):Me |- Me H C{0) CBn H
197 | 8{0)Me - Me H C {O) OCH.CHF, B
198 | 8(0).Me - Me H C {0) OCH,CF, H
159 | 8(0);Me - Me H € (0) (iBu) H
200 | (0} Me - H Me C{Q) O (ibr) H
201 | S(0),Me - H Me C{0) G (iBu) H
2402 | 8(0) :Me - H Me £ (0} 0 {tBr) H
203 [ 8(0):Me - H Me C (00 (1-Me-Px) H
204 | 8(0)Me - H Me C (0} OCH, (2 ~Frar) H
205 | §(0) Me - H Me € {0) OCH; (¢Pr) B
206 | 5(0) Me - B He C{Q) OCH; {cBu) H
207 | 5(0) Me - B Me C{0) OCEMe (ePr) H
208 | S(0) Me ~ H Me C{0) O (CHa) ;F H
200 | 8(0) Me - H Me C () OBn B
210 | S(0) Me - H Me C (O) OCH,CHY, E
211 |8{0) Me - H Me € (0} OCH,CF, !
212 {5{0) Me -~ H Me C{0) (iBu) g
213 1 8{0) Ma - H CH.0H C{0}YO (iPx) H
214 | S(0) Me - i CH,OH C{0) O (tBu) H
215 | 8(0) Me - H CH,OMe |C(0) 0 (iPr) H
216 | S{0) Me - H CH.OMe | C{0)}O{tBu} H
217 1 8(0)Me - H CH,OMe | C (0) OCH; (cPr} H
218 | §(0) Me - B CH.OMe | C(0)Q(CH,;) P H
219 | S (0} Me - H CH.OMe |C(0)O0Bn H
220 | 5(0).Me - H CH.OMe | C{0) OCHCF, H
221 | 8(0)Me — H CHOMe | C(O) (iBu} H
222 | 8(0) Me - H CH:0Et |C{0)0(iPz) H
223 1 8(0) Me - H CHO0EE | C(0) O (EBu) H
224 | S(0)Me - H CH,0Et | C{0) OCH, (¢Fx) H
228 | 2(0) Me - = CH,OBE | C(Q) O {CHz)oF H
226 |8{0)Me - o CH0EL | C(0)0BRn H
227 |8 {0) Ma - H CH,O0Bt | £(0) OCH,CF; H
228 | 5(0)Me - H CH,OEt 1C(0Q) (iBu) H
229 | S(0) Me - H EL CLO) O {iPx) H
230 | 8(0) Me - H Et C{0)O{iBu) H
231 1 8(0) :Me - H Et C{0) O (tBu) H
232 18{0) Me - H Et C (0) OCH, (cPr} H
233 | S(0) Me - H Et C{O) O(CH,) I H
234 | B8(0) Me - H Et C {0} 0Bn H
235 | 5(0)Me - B Et C (Q) OCH,CHE, H
236 | 8{0) Me - H Et € {O) OCH,CF, H
237 | S(0) ;Me - H Bt C{0) (iBu) H
238 | 5(0) Me - B irr C(0) 0 {iPr} H
239 | 5(0) Me - H ipr C (0} O (iBu) H
240 1 8{0) Me ~ [H iPr C{0) O (tBu) B




131 S

129 S (0)2Me - S (0)2Pn 130, S (0)2me S (0) 2Hx S
(0)2Me, 6-F - H H C(0)0 (iPr) , 132 S (0)2Me 6-F H C(0)0 (iBu)
-~ 31 -
241 | 8(0) Me [ 1 iPr C(0) OCE, (cPz) H
262 |S(0) Me - u iPx C(0) O (CH,) ,F u
243 | 5(0) Me - H ipr C (0) OBn H
244 |50} M - H ipr C (0) OCH,CHF, u
245 | S(0).Me - 1 iPr C {0} OCH,CF, i
246 |8(0).Me - H ipr € (0) (1Bu) u
247 | 5(0) Me - B oPr C(0) O (iPr) H
248 |s(0) Mo - B cpr C (0) O {tBu) B
249 |s(0):Me 6-OMe H B C(0) 0 (ipx) H
250 | (0} Me 6~OMe u H C(0) 0 (iBu) B
251 | S (0) Me 6-OMe " z C(0) O (£Bu) i
252 | 5(0) Me 6-OMe H H C{0) OCH, (cPr) H
253 | 5(0).Me 6-OMe u P C(0) O (CHz) ,F g
254 | 5(0) Me §-OMe B s C(C)OBn H
255 |§(0) Me 5-OMe H H C (0) OCH,CHF, B
256 | S(0) Me 6~OMe = H C (0} OCH,CF, B
257 |5(0) Me §-OMe H E < (0) (iBu) u
258 |§(0) Me 7-OMe B H C(0) O (4Pz) H
259 | §(0) Me | 7-oMe G B € (0) O (tBu) 5
260 | S (0) Me 2-CMe K g C(0) 0 (iPx) H
261 |5(0) .M 4-OMe H u C{0) 0 (tBu) H
262 |S(0) Me - 5 oMe C(0) 0 (ipx) H
263 |s(0) Me - B OMe C(0) 0 (iBw) "
264 {5(0) Me - u OMe € (0) O (£Bu) B
265 | S (0} Me - H OMe C(0) O (1-Me-Pr) H
266 |5 (0) .Me - B OMe C (0) OCH, (2-Fur} B
267 |8(0),Me - H OMe C {0} OCH, (cPr) H
268 | S(0) Me - " One C (0) OCH, (cBu) H
268 |S(0) Me - H OMe € (O) OCH (Me) (cPr) u
270 | 5(0) Me - H | oMe lc(o)0(cuy 7 H !




133 S (0)2Me  6-F

(cFr:=) w0

OBn

H C (0)0 (tBu)

| 134 S (0)2Me  6-F

C (0) OCH2

135 S (0)e 6-F C(0)0(C)2F 136 $ (0)2M 6-F C (0)
- 37 -

271 |S(0) Me - z OMe C(0) OBn B
272 |§(0) Me - B OMe C (O) OCH,CHY, u
273 | 510) Me - B OMe C (0) OCH,CF: A
274 | 5(0) Me - 5 OMe C (0} tiBu) g
275 | 5(0) Me - u OEt C (0) 0 (iPr) B
276 | $(0) Me - B OBt C(0) O (4Bu) "
277 | s(0) Me - B OBt C(0) O (tBu) u
278 | $(0) Me - 1 ot C (C) OCE; (cPr) B
275 | 5(0) Me ~ H OEt C{0) O (CH,) ,F u
280 | 5(0) Me - H oEt C(0)CBn B
281 | S(0) Me - H oEt C (O} OCH,CHF, 1
282 | 5(0) Me ~ H oEt € (0) OCH,CF: u
283 | 5(0),Me - 1 omt C(0) (iBu) H
284 | S(0) Me - 8 O(iPr) | C(O)O(iPr) H
285 | 5(0) M - H O(iPr)  |C(0)0(iBu) B
286 | 5(0) e - u O(iPT)  {C(0)O(tBu) B
287 | §(0) Mo - 3 0(iPz) |c(0)ocH, (cpr) P j
288 | 5 (0) Me - z 0(iPr) | C{0)O(CH,) . F m
289 |5 (0) e - H O(iPr) {C(0)OBn B
290 | 5 (0) M - " O(iPr)  |C(0) OCH,CHE, H
251 |5 (0) M - u O(iPr) | C(0) OCH.CF, "
252 | §(0) Mo - B otirr) | c(o) (isw) z
293 | 8(0) Me - B O{cPr) | C(0)0(iPr) B
294 | §(0) Me - E o(cPr)  |c(o)ortru) "
295 | S(0) Me - H H C(0) O (ipr) 2-Me
296 | S(0) ;Me - B H € (0) 0 (tBu) 2-Me
297 | 5(0) M - B H € (0) OCH; (ePr) 2-Me
298 | (0) Me - H H C(0) O (CH,) ,F 2-Me
299 | S(0).Me - H P ¢ {0) 0B 2-Me
300 | 5(0) Me - u 5 C (0) OCH,CF: 2-Me




137 S (0)2Me  Fr C (0) OCH2CHF2 S (0) 6-F C (0) OCH2CF3 39 S
(0) 2.6-F H H C(0) (iBu) 140 S (0)2Me 7-F  HC (0)0 (iPr) E - 29

- 141 13

301 | S(0)Me - - H B C(0) (iBu) 2-Me
302 |8(0).Et - - H H € (0) OMe H
303 | S(0).Et - - H " C{(0) OEL H
304 |8 (0}.EE - - H H ¢ (0) OPr H
305 | 8(0),Bt - - H B C(0) 0 (iPx) H
306 | S(0) Bt - - H B C (0} OBu H
307 | 5(0),EL - - B B C(0) & (iBu) H
308 | 8(0) .8t - - H u € (0) O (sBu) H
309 {8 (0) Bt - - B E C(0) O (tBu) H
310 |S(0).EE - - B H € (0) O (cBu) H
311 |8(0).Et - - q H ¢ (0) oPn H
312 | 8(0),Et - - H q C (0Y 0 {cPn) B
313 |5(0):Bt - - H H C (Q) OCH; (ePr) H
314 |8 (0),EL - - u H € (0) OCH, (cBu) H
315 | S{0),Et - N 3 H C (O} OCH, (3-Fuz) B
316 | 5(0).Et - - H H € (0) OCH, (cPr) B
317 | 5(0) .5t - - H H C(0) O (CHy) ;7 H
318 |8 (0),Et - - H H C(0) OFh H
315 |3(0).EL - - H H C(0) O (4~F~Ph) H
320 |8 (0).Et - - H H £ (0) O (4-OMe-Th) H
321 |s¢0),Bt - - H H C(0) OBn H
322 18(0).Et - - H H C(0)O (4~F-Bn) H
323 | 8(0),Et - - B B C{0) O (4~OMe—-Bn) H
324 | 5(0).EL - - B B C (0) O (1-Me-Br) H
325 18(0).Et - - H H C (0} OCE,CEF, H
326 | §(0),Et - - H H C (O} OCH,CFs B
327 {5(0).Et - - H B C{0) OCH (CH,F) H
328 | 5(0) Bt - - H K C{O) (iBu) H
329 | S(0),EL - - H H C (O} (CH) ;CF; 5
330 | S(0),EL - - " H C (O} (CHa) ; (cPr) B
331 | 8(0).EE - - H B C(0) Bh 1
332 |8(0),EE - - H E C(0) {4-F-Ph) H
333 | 5(0) Bt - - H H C{(0Q) (4-OMe~Ph) H
334 |8(0),Et - . H H ¢{o)Br: H
335 |5 (0).EE - - H E C (0} CH, (4-F~Ph} K
136 |8 (0),EL - - B E C (0} CH, (4~OMe~2h) 5
337 |5(0),Et - - H H €(C) (CH:) ,Ph u
338 | S{0) Bt - - H H C{O) (CH,) ; (4~F-Ph) H
339 | 5(0).Bt - - B u C(O) (CH,), (4-OMe-Ph) | &
340 | $(0),Et - - B Me C (0} O (3 Pr) H
341 | S(0),Et - - H Me C(0) G (£Bu) H
342 | 8(0) Bt - - H Me C (0) OCH; (cPr) H
343 | 8(0),EL - - B Me € (0) O (CH,) ,F H
344 | 8(0),Ee - - u | Me Cto}OBn H
345 | S(0) .5t - - H Me C {0} OCH,CF, H
386 | 8(0).Et - - H Me C(0) (iBu) B
347 | S(0),Et - - u OMe C(0) O (iPT) H
348 | 5(0),Et - - H OMe C{0) O (tBw) H
349 |5(0).Et - - H OMe C (0} OCH; {cPx) H
350 | s(0),Et - R H oMe € (0} O (CH,) o F B




C(0) 0 (t)3u) 142 S (0) 2M H H C(0)0 () 143 S (0)2M
HC(0) O (iPr) 145 S (0)2Me 4-F HHC

C (0) 0 (IPr) H

S (0)2Me 7-F
C(0) O (tBu) 144 S (0)2Me 4-F
(0) O ( tBu) 146 S (0)2Me

351 | 8{0).Et H OMe C{0) OBn B
352 | s(0) Bt B OMe C {0) QUH.CW H
382 | 8{0);8Bt 24 OMe C (0} (iBu) H
353 15(0) 2 (CHy} 7 H H €(0)0{iPr) H
354 1 8(0); (CH2) oF H H C{0) O (iBu) H
385 | 8(0)3{CH),F B H C{D) O (tBu) H
356 | 8(0)2(CH)F H H C {0} OCH, {¢Px) H
357 | 8(0); (CH,) ,F H H C{0) O (CHy) ,F o4
358 | 8(0):{CHy)  F B H C (0} OBn H
359 [ 8(0); {CH) ,F H H C {0) OCH,CHF, H
360 | S(0), (CHy) .7 H H £ (0) OCH.CF, H
361 | 8{O) s (CHp) 2F H H C{0) {iRu) H
362 15{0),{CH2).CL 21 H C{0) O {ipzr) H
363 | 8(0)2{CH;).CL B H C{0) 0 (iBu) H
364 |S(0)2(CHy)lCL H H C{0) 0 {thw) B
365 1 8(0),(CH,),CL 21 H C {O) OCH, (cPr) H
366 [ $(0),{CHy) CL H H C(0) O (CH,) ,F H
367 | 8(0}z(CHy) CL B 23 C {0) OBn H
368 | 5(0); (CH,),CL H H C (Q) OCH.CHF, H
369 | 8{0),{CH,),C1 H H C {0) OCH.CF, H
370 | §(0):{CH,)Cl H H C (0} (iBu) H
371 | 8(0)a(CH,},0H H H C{0) O(iPr) B
372 | 8(0)»(CH) ,0H H H € {0) O (iBu} H
373 1S(0) 2 (CHz).0H H H C(0) O (tBu) B
374 18(0);{CH,) ,OH H H C {0} OCH; (¢cPz} b4
375 | S(0)a(CE:)0H H H C{0) O(CHa) ¥ H
376 | S{0)2{CHy},0H H H C{0) OBn H
377 | S{0) 2 (CH,) ,0H H H ¢ {0) OCH,CHF; H
378 | S{0):(CHy) 0K H H © (O) OCH.CFs H
379 | §(0), (CH:) ,0H H H C{0) {iBu) H
380 | 8(0);(CH,) ,CMe H H C{0) O(iPr) H
381 | S(0); (CHa) ,0Me H H C{0) O (iBu) H
382 | 5(0); (CH,) OMe H B C(0) O (tBu) H
383 | S(0); (CH;) .OMe H H C (0) OCH, {¢Pr) H
384 | S(0) s (CHy) ,OMe H H C{O) O (CR,)-F H
385 § 8(0); {CH:) .0Me H H C(C) 0Bn B
385 | S{0);(CH,).0Me H B € {0) OCHCHF, H
387 | S(Q) s (CHy) OMe H H C {0) OCH,CF; H
388 | S(0) ;2 (CHy) .OMe H H C {0} {iBu) b3
389 | 5{0).Pr H H C(O)O(ipr) H
350 | 8(0).Px H H C{0) O{iBu) H
381 | 8{0).Pr H 54 C {0) O(tBu)} H
392 | §{0),Pr H H C {0) OCE; (¢Px) H
393 | 8(0).Pr H H C{C) O{CH.) ,F H
394 | S(0),Px H H C (C) OBn u
395 | 8(0).Pr H H C (0} OCH,LHF, o
396 | S{0).Pr H H () OCH,CFs H
397 | S{0)Br H H C(0) {iBu) H
398 | 8(0).Pr H Me C{O)O(iPz} H
389 | 5(Q)Pr B Me C{O}O{tBy) H
400 | S(0):Fr H Me C{0) OCH, {cPr) H




149 S

‘147 S (0)2Me HF C (0) O (iBu) 148 S (0)2M C (0) 0 (tBu)

(0)2Me H F C (0) O00E12 ( ePr) 150 S (0)2Me HF C (0) O (CH2F 151 |

(0) 2Me C (0) OBn'H 152 S (0)2Me = H E C (0) OCH2CHF2
401 | S(0) P - - H Me C {D} O (CHy} ,F H
402 | 8(0),Pr - - B Me C (0} OBn H
403 |5 (0) P - - B Me C (0) OCH-CF, H
404 | 5(0).Pr - - H Me C {0} (iBu) 2|
405 | 8(0);Pr - - H OMe C{0) O {iPx) B
406 | 8{0).Pr - - H OMe C{0) O (tBu) B
407 18{0).Pr - - H OMe C {O) OCH: (CPr) B
408 | 8(0),Pr - - H OMe C{0) O{CH,) ¥ b1
408 | 5(0Q)Pr - - H OMe C(0) OBn H
410 | 5(0).Pr - - H OMe C (O} OCH,CF; H
411 |5 (0).Pr ~ - H OMe C{0) (iBu) B
412 (S({0)2(iPr) - - ¥ H C {0} O{iPx) H
413 | 8(0}2 (iPx) - - H H C (0} O (iBu) H
414 [ S(D)2{iPr) - - H E C{0) O (tBu) B
£15 | 8{0) (iPx) - - B H C (0Q) OCH, (cPT) H
416 | 8{0), (iPr} - - H H C (0O} O (CHy) ,F H
417 18{0){iFx} - - " H C{O) OBn B
418 | §{0)z(iPr) - - H H C (0) OCH,CHE, H
419 | 5{0),(iPr) - - H H € {0} CCH,CF; H
420 18(0};{iPr} - - H H C(0) {(iBu) H
421 | 8(0): {(iPx) - - H Me C {0} O (iPr) H
422 | 5(0}a{iPr) - - H Me C {0} O {£Bu) H
423 [8(0){iPr) - - H Me C (0} OCH; {cPr) H
424 {8 (0} (iPT) - - H Me (0} O{CHz) oF Bl
425 | 5(0) 2 (iPr) - - H Me C (Q) OBn B
426 | S (0),(iPT) - - H Me C {Q) OCH,CF» H
427 | 8{0) 2 (iPx) - - 54 Me C{0) {iBu) H
428 1 $(0}: (iPr) - - H OMe C{O)Q{ipr) H
429 |8 (0)(iPr) - - H OMe C{0) O {tBu} H
430 | 8(0) 2 {iPx) - - B OMe C (O) OCH; (cPr) H
431 | 5{0),(iPx) - - H CMe C (O) G (CH) F H
432 15(0); (1iPr) - - 3 OMe C{0)OBn H
433 | 8(0); (iPx) - ~ B CMe C{0) OCHCF3 H
434 | 8{0)p (iPx) - - H OMe C(0) (iBu) H
435 | 5(0}:{cPr) - ) - B R C(0}O{iPr) B
436 | 8(0}2{cPbr) - - H H C (0} 0 {iBu) H
437 | 5{0}; (cPx) - - H H C{0) O {tBu)} H
438 | 8({0});{cPr) - - B H C (O) OCH; {cPr) H
439 | 8(0):{cPr) - - H H C () O (CHp) »F H
440 | 5(0}, (cPr) - - H H ¢ {0) OBn H
441 | 8(D) 2 (ePr) - - H H C{0) OCHCHE, #
442 | S(0)z(cPx) - - H B C {O) OCH,CF, H
443 | S(0}:{cPr) - - H H C{O) {iBu) H
444 |8 (0}, (cPr) - - H Me C{0)O(iPx) H
445 | 8(0) 2 {cPE) - - H Me ¢ {0) O (£Bu) "
446 | S{0) 2 (cPr} - - H Me C (0) OCH, {¢Pr) H
447 | 50} (cPz} - - H Me C (O} O{CH,) ,F H
448 1 8(0) . (cPr) - - H Me € (0} OBn H
448 | 8(0) 2 (cPr) - - H Me C (O} OCH,CF, u
450 | 8(0), (cPx} - - H Me C (0} (iBu) H

S



155 S (0) 2Me
157 S (0) 2Me

153 S (0) 2Me. C (0) OCH2CF3 154 S (0)2Me F C (0) (iBu)

6-01"H H c (0)0 (iPr) H 156 S (0)2Me 6-Cl c (0) 0 (i)3u)

6- C1 C (0) 0 ( tBu) H 158 S(0)224e 6:01 HH
451 | 5{0)z{cPr) - H CMe € (D)0 (iPx) |
452 | 5{0};{cPr) - g OMe C(0) 0 (tBu) H
453 1 S(0), (¢PT) - E oMe C {0} OCHE, {cPr) H
454 | 8(0);(cPr) - 1 OMe C (0} O (CHz} 5F H
455 15(0); {ePr) - 3 OMe C {0} OBn H
456 | 8(0)2 (cPx} - B OMe C (0) OCHLF; H
457 [ 8{0) . {cPr) - H OMe C{0) {iBu) H
458 | 5(0),Bu - B H C(0) O (iPT) B
455 | §{0) ;Bu - i i € (0) O (tBu) B
4560 | 5(0)Bua - H H C (0) OCH; {¢Pr) H
461 | S{0).Bu - H H C(0) O (CH) :F B
462 | 5{0):Pu - B B C(0)0Bn H
463 18(0) Bu - i H C {0} OCH,CF, H
464 | 5{0);Bu - H H C (0) (iBu} H
465 |5(0):Bu - B Me C{0) 0 {iPr) H
466 | 5(0),Bu - H Me C () 0 (tBu} H
467 | 8(0);Bu - ! Me C (0} OCH; {cPT) H
468 | 8(0).Bu - H Me C (0) O (CHg) oF #
465 | $(0);Bu - H Me C (0} OBn 1
470 | ${0)Bu - B Me C (0) OCH,CFy 2
471 [ 8{0):Bu - H Me € (0) (iBu} H
472 | S{0) :Bu - B OMe C(0) O (ikfx) H
473 [ 5(0} By - H OMe € (0} O (tBu) B
474 | S{0):Bu - H OMe € {0Q) OCH, (¢Pr} H
475 | 5(0);Bu - i CMe C (0} O {CHa) oF B
476 | 5(0) :Bu - B OMe C(0)0Bn H
477 | 8{0)Bu - H OMe C {0} OCH,CF; H
478 |5(0);Bu - i OMe C{0) (iBw) H
479 | 8(0) 2 {iBu) - H H C (0} O {iBr) H
480 | §(0) 2 {iBu} - K i C(0) O (iBy) H
481 | 8(0), (1Bu) - i H C(C) O{tBu) H
462 | 5{0) 2 {iBw) - 8 H C {O) OCH; {cPT) |
483 | 8(0); {ibu) - H H C () O (CHz) ;F 8
484 | 5(0),(iBu) - B H C{0)0Bn H
485 13 (0); (iBua) - H H C {O) OCHE,CHF, H
486 | S(0) s {iBu) - H H C (O) OCH.CF H
487 | 5(0) 2 (1Bu} - H H C (0} (iBu) H
488 | 8(0):{iBu} - H Me ci{ojoipn) H
489 | 5(0) (iBu) - H Me € (0} 0 (tBu) B
490 | 5(0) 2 {iBu) - H Me C {0) OCH; (cPx) H
491 | 8(0)z{iBw) - H Me C{0) O (CHy) F E
492 | 5{0) s (iBu} - H Me € (0) OB H
493 |S(0); (iBu) - H Me € {0) OCH,CFy H
494 | 8(0), (iPw) - H Me C (0} (iBu} H
495 | 8(C)z{iBu) - H OMe C{Q)O(iPx) H
496 | 5(0); (iBu) - H OMa C{0) O (tBy) H
497 | 8{0}, (iBu) - H OMe C (O} OCH; {cPx) H
498 |5(0);(iBu) - H CMe C(0) O (CH) .F H
49¢ | $(0), (iBu) - i CMe € (0)OBn H
500 |8 (0} (iBu) = H | orte C (O) OCH,CF; tH




C (0) OCH2(cPr) 159 S (0)2Me 6-01  C (0) O (CH2F 160 S (0) 2Me 6-CL H
HC(0) OBn 161 S (0)2Me 6-CL H C (0) OCH2CHF2 162 S (0)2Me 6-CL - H H
C (0) OCHRCF3 163 S (0)2Me | 6-CL HH C (0) (iBu) 164 S (0)2M

501 | 8{0):(iBu) H OMe C{O) {iBu) H
502 | 8{0), (oBu) H H C{O) O (iPr) H
503 | 8(0):{cBu) H B € {0y O{tBu) H
504 | s{0).{cBu) H H C (O} OUH: (ePx) B
505 | 8 (0} (cBu) B H C({0) O(CH,} ,F H
506 [ 8{0);{cBu) H H ¢ (0) UBn H
507 | S{0)a(cBu) H H C {Q) OCH,CFy H
508 | 8(0);{cBu} H H C(0) (iPw) H
508 | S (0) . {¢Bu} H Me C{0}0{i-Pr) B
510 | 8(0);(cBu) 54 Me C(0) O {t~Bu) H
511 {8 (0);(cBu) H Me C (D) OCH: (&~Pr) H
512 | 8(Q) 2 (cBu) H Me C (0} O (CH,) 7 H
513 | 8{0);{cBu} H Me C{0) 0Bn H
514 |S(C){cBu) B Me {0} OCRCF: H
515 | S(0){cBu) H Me C(0) {i~Bu) H
516 | S(0),{cBu) H OMe C{0) O (iPr) H
517 | 8{0};{cBu) B OMe C{0) 0 (tBu} H
518 | 8(0);{(cBu) 33 OMe o {0) OCH, {cPr) H
5138 | §{C),{cBu) H OMe C (0} O{CH,) I H
520 | 8(0),{cBu} H OMe C(0) OBn H
521 | 8(0){cBu} H OMe € {0) OCH.CF; H
522 | 8(0};(cBu) H OMe C(O) (iBu) B
523 |8(0):Pn H H C{0)O (iPr} H
524 | 8{0},Pn H H C{0)O{tBu) H
525 | 5{0},{cPn) H H C{OYO (4P H
526 | 5{C)a(cPn) B H C{Q) O ({tBu) H
527 | 8(0) . Hx H H C{OYO(iPr) H
528 |8 (0)Hx H H C{0) O (tRu} H
529 {8({0);(cHx) H H C{0) O (ibz) H
530 | 8(0)a{cEX) H B C (0} O {tBu} B
531 | 5{0},{Aly) H B C{O)O{iPx) H
532 | 5{0):(ALy) H H C{O) O (EBu) H
533 | 8(0),CH, (ETy} i1 H C{O)O(iPr) H
534 | 8(0),CHy (ELy) H H C(0) 0 (tBu) H
535 ! 8{0).CH, (cPr) H H ¢ {0) 0 (iPx) H
536 | 5(0),CH, (cPr) H H C{O}O(iBu) H
537 | 8(0)CH; (P} H H C{0) O (£Bu) H
538 | 8(0).CH, {cPx) H H ©{Q) OCH, (cPr) H
538 18(0),CH; (cPr) H H C{0) 0 (CH,) .F 4
540 | 8(C).CH: (cPr) )31 H C(0)0OBn B
521 |8{0).CH, (cPx) H H C (0} OCH,CHF, H
542 {8 (0).CH; {cPr) H H C {O) OCH,CH, H
543 | S(0):CH,y (ePr) H B C (O} {iku) H
544 | B (0} CH: {cPr) H | Me C(0)O(iPr) B
545 | 5(0).CH; {cPT) H Me C{O) O (tRu) B
546 |S{0),CH; (¢Pr) H Me C (0) OCH, (¢Pr) H
547 | 8{0).CH. (cPr) H Me C (O} O{CH,) - F H
548 | §(0):CH, (CPX) H Me C{0)OBn H
549 | (0} ,CH, (cPr) H Me C {Q) OCH:CFy |54
550 [ 8(0):CH; (cPr) H Me C{O) {1Bu) H




a C(0) 0 (
(0) ‘OCH2( Pr)

(0) OBn

H d

iPr) 165 S (0)2Me HdA C(0) 0 ( tBu) 166 S (0)2Mme
167 S (0)2Me H O C (0) 0 (CH2)2F 168 S (0)2Me
169'S (0)2Me H O C (0) OCHCHF2 170 S (0) 2lee -
551 | 8{0)CH; (cPT) - H OMe C{OYO{iPr) B
552 | 8(0) CH; {cPr) - - H O C{OYO(tBu} E
553 |8 (0} ,CH, (cPx) - - H OMe T (0) CCH; (ePr) H
5354 | 8{0).CH, (cPr) - - B OMe C{O)O{CHz} 5 H
555 [ 8{0):CH: {cPr) - H OMe C{0)OBn H
556 {8(0),CH; {cPr) - - H OMe C{O) OCH,CF 21
557 | §(0),CHy (¢Pr) |- - H OMa C(0) (iBu) H
558 | B(0),CH, {cBu) - H B C (O} C{(tBu) H
559 | S(0),0H, (cPn) | - - H u € {0) 0 (£Bu) H
560 | §(0) NE, - H B C(0) 0 (iPz) H
561 {B{0)NH; - H H C{O) O (iBu) B
562 | 5(0) K, - H H € (0) O (tBu) B
563 | S(0) NH; - - H H C {0} CCH; (cPr) B
564 | 5(0) NH, - H B C(O} O (CH) B H
565 | 8{0) . NH; - - B H C{o) 0Bn H
566 | S (0) NH, - - H H C {0} OCH,CHF» E
567 1 8{0) .NH: - - B H C{0) OCH,CH,y B
568 | 5{0)NH; - H H C {0} {iBu) H
569 | $(0) NH; - H Me C(0) O (iPx) u
B0 | 8{0)NH; - H Me: C{O)O{tBu) H
571 | 8{0) ,NH; - H Ma C{O) OCH; {ePx) B
572 1 8{0) NH. - - H Me C{O) O {CH,) F H
573 | S(0) NE, - - H Me ¢ (0) OBr. B
574 | 5{0C) NH, - - B Me C{O) DCH:OF', B
575 | 5(0) ,NH, - H Me C(O) (iBu} H
576 | $(0) NH, - - H Obe C10) 0{ipr) H
577 1 8{0) MY, - H OMe C{OY O {tBw) H
578 | 8 (O):NH; - - H Oide C{Q) OCH: {cPr) H
578 | 8{0} NH; - - H CMa C{O)OQ{CH,) :F H
580 | 5{0) NH, - - B OMe C{0} OB <3
581 |1 8{0).NH, - E OMa C (O} CCHLCH, H
582 | 5(0) a0m, - B OMe ¢ (0) (iBu) H
583 | S (0) NEMe - - B H c(0) 0(iPr) 5
584 | 5{0) ;NHMe - - H H C{0) O{tBu) H
B85 | 5{0) NiMe - - H B C {0} OCH; (ePr) H
586 | 5(C) NEMe - - H B C{OyO(CH,) F H
587 | 8{0) NiMe - - B B C(0)yOBn H
588 | S{0) NiMe - H H C {0} OCH,CEy H
588 | 5(0) NHMa - - B H C{Q) (iBu) B
590 | S{0):NHEL - H H C{O)O{iprx} B
581 : 5{0) ;NHEL - H H C{O) o {tBu) H
592 | 8({0) NHEL - - H H C {0O) QCH; {cPr) H |
E83 | 8{0} ,NHEL - - H # C{OYO(CH,) ¥ H
594 | S{0) . NHEL - - H H C{O)0Bn H
585 | S{Q)NEEt - H H C{0O) OCH,CF; E
586 | S(0) .NHEL - - H H C{O) {iBu) H
587 | 8{0).NHPr w H H C{OYC(tBu} H
598 | 5(0)NH(iPr) | - - H H €(0) O (tBu) u
588 | 8{0).NH (cPr) - - H H C{O}O (tBu) H
600 | 8 (0) NHBu - - H 34 C{O) O {tBu) 23

c
C

C



(0) (iBu)

171 S (0) 2Me

HBr C(0) 0(iPr)
174 S (0)2Me 6-M H C

172 S (0) 2Me

tau) 173 S (0)2Me 6- Me C (0) O (iPr)
tBu) 175 S (0)2Me 7-Me  H C gg) 0 () M176 S (0)2Me 7-Me
601 | 8(0).NH{iBu) o " C(0) O (£Bu) H
602 | 5 (0),NH {cBu) it u C{0) O (tBu} H
603 | 8 (0} NHCH, {cPr) B H € {0) O (LBu) 54
604 | S{0) NMe, H H C (0} O (iPr) it
605 | 5{0) NMe. u H C {0} C (£Bu) H
606 | S (O} MM, H H C {0) OCE, (cPr) i
607 | S (0} MMe, H H C(Q) O(CHy) ,F H
608 | 8 (0} NMe, B E C(0) OBn K
609 | S (D) iMe, B B £ (0) OCH,CF, H
610 | 8(0) NMe: H H C {0} (iBu) H
611 | 8(0) MMeREL H H C(O) O (iPx) u
612 | 8(0) MMeEL =4 H C(0) O{tBu) H
613 | 5(0) NEt, " ] C(O) O (iPx) B
614 |S(0) NELs H H C{0) 0 (EBu) H
615 |5 (O)Me B K C{0)Q (iPxr) H
616 |S(0)Me B B C (0} O (iBu) K
617 [ S(0)Me H H C(0) & {tBu) H
618 | S(0)Me H H C(0) O {1~Me~Pr) H
618 | 8(0)Me H H C (Q) OCH, (2~Fur) B
620 |S(0)Me # " C (0) OCH; {cPT) B
621 |5 (0)Me H " € (0) OCH; (oBu) B
622 | S(O)Me H B C{O) OCHMe {cPr) H
623 |5 {O)Me E K C{O) O (CH,) ,F i
624 | S(0)Me H H C {0) OBn, E
625 | 8(0)Me ¥ H C (O} OCH,CHE, 7
626 | 5(0)Me H H € (0) OCH,CF, ¥
627 | S(0)Me H H C (0} (iBu) H
628 |8 ({0)Me g Ma C {0} O (iPr} H
€29 | S{O)Me " Me C{0) O {iBu) "
630 | S {0} Me ] Me C{0) O {tBu} 5
631 | S(O)Me B Me C (0} OCH, (cPz) B
632 | 5{0)Me B Me C (Q) O (CH,) ,F Ei
633 | 5(0)Me H Me | ¢ (o)oBn g
634 | S(0)Me i Me C (0} OCH,CHF, H
635 | s(0)Me El Me ¢ {0) OCH,CF; u
636 | 9 (0)Me " Me C {0} (iBuw) H
637 | S({0)Me B Oie C(0) O (iPr) B
638 1 8(QO)Me B OMe C{O)O (iBw) H
635 | 5({0)Me B OMde € {0) O (tBu) H
640 | S(0)Me H Obe C {0} OCH, {cPr) "
641 | S(O)Me H OMe C (O} O (CH,) ,F H
642 | 8{0)Me o OMe i CtO) OBn H
643 | 5(0)Me H OMe C (0) OCH,CHF, E
644 | 8{0)Me B Olde ¢ (0) OCHCF H
645 | §{0)Me i OMe C{0) (iBu) H
646 | S(0)Et H H C {0} 0(iPr} H
647 | 8 (O)EL B o C{O} O (tBu} B
648 | S(O)EL B B C {O) OCH; {¢Px) B
649 | S{O)EL H H C (0) O (CH,} I H
650 | 8 (0)Et H " € {0) OBn H

H Br

C



HHC(0) 0 (t13u) 177 S (0)2Me 12- (R -Me HH C (0) O (iPr) 178 S

(0)2ve 2- (R -Me HHC (0) 0 (tE(u) 179 S (0)2Me 2- (S) -Me HHc (0)0
(iPr) 180 S (0)2Me 2- (S) -Me HH C (0)0 ( tBu) 181 S (0)2Me 2,2-di-Me
HHC(0) O ( iPr) 182 S (0)2Mm - 40 -

651 |S{O)EL - - H H C {0} OCH,CFs H

652 |S(Q)Et - - H H C(0) (iBu) B

653 i S(0)Pr - -~ H H C{0)O(iPr) B

654 i S(0)Px - - H H C{Q) O (tBu) H

655 [ 8 (0)Bu - - H H C{0}O(iPr) H

656 | ${0)Bu - - H H C (0} O {tBu) H

657 1 5{0) (iBu) ~ - K H C{C)O(iPx) B

658 ; 8(0) {iBu} - - H H C{0) D (EBu) H

655 | (0} (Aly) - H H C{0)0{iPr) H

660 | 5(C) {Aly) - H H C{O)O{tBu) H

661 |S{0)CHE (Ety) - H H £{D)O(iPr) H

662 1S (0) CHz (Rty) - H H C{O) G (thBu) B

663 |8 (0} CHy (cPx) - H H C{O)O({iPr) H

664 | S (O) CH, (cPr) - - H H £ (0} 0 (tBu) g

665 |8 (0) Me - - H H C (0} 0 (iPx) 3-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, 3%1, 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.

[0642]
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, indcline 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., 1993, 41, 52%-538, J. Org.
Chem., 53, (1988), 2047-2052, WO 2003/47586, and WO
2006/76243. Moreover, commercially available indoline

derivatives, piperidine derivatives, and pyrimidine



HHC(0) O ( tBu) 183 S (0)2Me 3- (R) -Me HH C (0) 0 (a.Pr)
M 3- (R -Me HHC (0) O ( tBu) 185 S (0)21Ne 3- (S) -Me HH
iP) 186 S (0)2Me 3- (S) -Me HH C (0) O (tau) 187 S (0)2Me

El HC(0) O (nPr 188 - 41 -

derivatives may be used respectively as these
intermediates.
[0043]

In the processes described later, R', R*, R®, R*, R®,
R®, ®r%, R®™, R*, ®’, m, n, and p are as defined in the
general formula (I); R® is as defined in R® except for a
~C{0)0O=-tert-butyl group; R® is a C1-Cé6 alkyl group which
may have 1 to 3 substituents selected from substituent
group PB; Boc represents a tert-butoxycarbonyl group; and
tBu represents a tert-butyl group.

10044]

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

[0045]



S(0)2Me 3,3-di-Me HH C(0) O ( tBu) 189 S (0)2Me 4-Me  H C (0) O (
iPr).-190 S (0)2Me 4-Me - HH C (0)0 (tau) - 30 - 191 S (0)2Me M HC
(0)0 () H192'S (0)2Me M H C (O)_O42(i_Bu) H 193 S (0)2Me M H

Solvents used in the reaction in each step of the
processes described later are not particularly limited as
long as they do not inhibit the reaction and dissoclve the
starting material to some extent. Examples thereof
include: aliphatic hydrocarbons such as hexane, pentane,
petrocleum ether, and cyclohexane; arcmatic hydrocarbens
such as benzene, toluene, and xylene; halogenated
hydrocarbons such as dichloromethane, chloroform, carbaon
tetrachloride, dichloroethane, chlorchenzene, and
dichleorobenzene; ethers such as diethyl ether,
diiscopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane, and diethylene glyccol dimethyl ether;
ketones such as acetone, methyl ethyl ketone, methyl
isobutyl ketcne, and cyclchexanone; esters such as ethyl
acetate, propyl acetate, and butyl acetate; nitriles such
as acetonitrile, propionitrile, butvronitrile, and
isobutyronitrile; carboxylic acids such as acetic acid
and propicnic acid; alcohols such as methanol, ethancl,
l-propanocl, Z-propancl, l-butanol, Z-butancl, Z-methyl-1-
propancl, and 2—méthyl—2~propanol; amides such as
formamide, dimethylformamide, dimethylacetamide, N-
methyl-2-pyrreolidone, and hexamethylphosphorotriamide;
sulfoxides such as dimethyl sulfoxide and sulfolane;
water; and mixtures theresof.

(0046]
In the reaction in each step of the processes

described later, the reaction temperature differs



C (0)0 (
(0)0.-(CH2
OCH2 CHF2

t
)
H

Bu) H 194 S (0)2Me M H C (0) OCH2 ( cPr) 195 S (0)2Me

2F H196 $ (0)2Me Me H C (0) OHn 197 S (0)2Me - Me H C (0)

198 S (0)2Me Me H C (0) OCH2CF3 199 S (0)2Me - Me
_43_

depending c¢n solvents, starting materials, reagents, etc.,
and the reaction time differs depending on solvents,
starting materials, reagents, the reaction temperature,
evc.

[0047]

In the reaction in each step of the processes
described later, the compound of interest of the step is
isclated from the reaction mixture according to standard
methods after completion of the reaction. The compound
of interest is obtained, for example, by: (i) removing
inscluble matter such as catalysts by filtraticn as
appropriate; (ii) adding water and a water-immiscible
solvent (e.g., dichloromethane, diethyl ether, or ethyl
acetate) to the reaction mixture to extract the compound
of interest; (1ii) washing the organic layer with water
and drying it using a drying agent such as anhydrous
magnesium suifate; 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 alsc be used directly in the next
reaction without being purified.

[0048]

A process A will be described.

C



HC((0)(iBu) 200 S (0)2Me - - HM C(0)0 () H 201 S (0)2Mm CcC((0) O
(i Bu)-H 202 S (0)21de HMe C(0)0 ( tBu) 203 S (0)2Mwe HM 0 (0)O0
(1-Me-Pr) H 204 S(0)214e HM C(0) OCH2 (2-Fur) 205 S (0)2Me
__44_
{Process A’
[0049]
R4 R4

N/I\\‘N /]\N

a al e cl g o

R’ JN RO (3)
ey HO \R7
(2)
R2) R
R0}, § \2\ " /[\ R
NN N
N 0 O
2 !J RS
R o
RUOY S A (RY)
I
l - 4y
NH
/

(4)
[0050]
{Step A-1)
The step A-1 is a step of reacting a compound (1]
with & compound (Z) in the presence of a base to produce
a compound (2).

[00:51]



Me C (0) OCH2 ( cPr) H 206 S (0)2Me  Me C (0) OCH2( cBu) H 207 S (0)2Me
C (0)-OCHNe (cPr) H 208 S (0)2Me C(0) 0 (Cl12)2F 209 S (0)2Me ~ Me C
(0) ‘OBn H 210 S (0)2Me C (0) OCH2CHE2 H 21 S (0) Me

Examples of the base used include sodium tert-
butoxide, potassium tert-butoxide, sodium hydride, and
potassium hyvdride. The base is preferably potassium
tert-butoxide or sodium hydride, more preferably
potassium tert-butoxide.

[0052]

Examples of a solvent used include tetrahvdrofuran,
dioxane, cyclopentylmethyl ether, dimethylformamide, and
direthylacetamide. The solvent iz preferably
tetrahydrofuran or dimethylformamide, more preferably
tetrahydrcfuran.

[0053]

The reaction temperature is 0 to 120°C, preferably 0
toe 60°C. The reaction time is 10 minutes to 12 hours,
preferably 30 minutes to © hours.

(00547

(Step A-2)

The step A-2 is a step of reacting the compound (3)
obtained in the step A-1 with & compcund (4} through
Buchwald-Hartwig reaction using a palladium catalvst to
produce the compound represented by the general formula
(I).

[0053]

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

Buchwald-Hartwig reaction. These reagents cor conditions



0) (iBu) 213 S (0)2Me  CH2OH C (0)0
) 215 S (0)2Me  CH20Me C (0) O
),0 (nu) 217 S (0)2Me

C (0) OCH2CF3 212 S (0)2Me  Me C (
() 214 S(0)2Me  CH2OH C (0)0 (tBu

(iPr) 216 S (0)21de - H CH20Me C (0)

are described in, for example, A. R. Muci, 8. L. Buchwald,
Top. Curr. Chem. 2002, vel. 219, p. 131.
[0056]

The palladium catalyst 1s preferably palladium (II)
acetate or palladium (0) dibenzylideneacetone, more
preferably palladium (II) acetate.

[CO57]

The ligand is preferably tricyclohexylphosphine,
1,3-bis{phenvlphcsphono)propane, Z,2°'-
bis {diphenyliphosphanyl}~1,1"'~binaphthyl, 2-
(dicyclohexylphosphono)biphenyl, or 2Z-
dicyclohexylphosphino-2'—(N,N~dimethvlamino)biphenyl,
more preferakbly Z-dicyclohexylphosphine-27- (N, N~
dimethylamino)biphenyl.
r0038]

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

[CO59]

The solvent is preferably toluene or dioxane, more

preferably 1,4-dioxane.
100607
The reaction temperature 1s preferably 20 to 150°C.

The reaction time is preferably 30 minutes to 12 hours.

[CO061]



_ Cl120Me C (0) OCH2 ( cPr) 218 S (0)2Me  CH20Me C (0)0 (0112)2F 219

S (0y22de H CH20Me C(0)08n 220 S (0)2Me  H CH20Me C (0) OCH2CF2 22 S

(0)2Me  CH20Me C (0) ( iBu) 222 S (0)2Ma H di20Et C(0) O (iPr) 223
— 47 —

The compound of the present invention represented by
the general formula (I) wherein p is 2 can also be
produced by the following process B:

{Process B]

[0062]
R4
RS \)Rz)m H(Rz)m N/KN
2 1 fonenn
| B-1 RYOYS |
- - ) \ Vi N)\/t\CI
R ]
- L Joow
(R})n ﬁ \\N (R')n
6
R5

HO R (R*)

(2) (7)
[0063]
(Step B-1}

The step B-1 is & step of reacting a compound (5]

with the compound {1} in the presence of an acld and then



S (0)2Me H CH20Et C (0)0 (tHu) 224 S (0)2Me Hr CH20Et C (0) OCH2(cPr)
225 S (0)2Me  CHOEt C (0) O (CH2)2F 226 S (0)2Me  CF120Et C(0)08n
227 'S (0)2Me - H CH20Et C (0) 0CH2CF3 228 S (0)2Me - H CH20Et C (0)

(i Bu) - 48 -

oxidizing the reaction product in the presence of an
oxidizing agent to preduce a compound (€).
[0064]

Examples of the acid used include hydrochloric acid,
hydrobromic acid, sulfuric acid, methanesulfonic acid,
and trifluoromethanesulfonic acid. The acid is
preferably concentrated hydrochloric acid.

[00E5]

Examples of the oxidizing agent used in the
oxidation include agueous hydrogen peroxide, peracetic
acid, trifluocroperacetic acid, dimethyldioxirane, Oxone
(trade name), m-chloroperbenzoic acid, magnesium
bis (perocxyphthalate) tetrahydrate, potassium permanganate,
and chromium (VI) oxide. The oxidizing agent is
preferably m-chloroperbenzoic acid.

[0Cee]

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 1s preferably dichloromethane.

[0068]



M229 S (0)2Me  Et C (0)0 ( Pr) 230 S (0)2Me - - HEt C (0) O (iBu)

S (0)2Me
(0) 2Me

HEt C(0) 0 ( tBu) 232 S(0)2Me HEt C (0) 0CL12(CPr)

HEt C(0)0 (CH2)2F 234 S (0)2M Et

- 49 -

In the reaction with the compound (1), the reaction
temperature is 0 to 150°C, preferably 0 to 100°C. In the
reaction with the compound (1}, the reaction time is 15
minutes to 24 hours, preferably 30 minutes te 12 hours.
[0065]

In the oxidation, the reaction temperature ig -30 to
50°C, preferably -10 to 30°C. In the oxidation, the
reaction time is 5 minutes tce 10 hours, preferably 10
minutes to 5 hours,.

00707
(Step B-Z)

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

[0071]

Examples of the base used include sodium hydride and

potassium hydride. The base 1s preferably sodium hydride.

[0072]

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

[0072]

The reacticn temperature is 0 to 120°C, preferably

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

preferably 30 minutes to & hours.

231
233 S



C(0) 013n ,235 S (0)2Me  Et C (0) OCH2CHF2 236 S (0)2Me  Eti C (0)
OCH2CF3 237 S(0)214e° Et C(0) (iBu) 238 S(0)2Me HiPr C(0) 0 (iPr)
239'S (0)2Me  HiPr C(0)0 (iBu)l 240 S (0)2Me - H

[0075]

The compound of the present invention represented by
the general formula (I} wherein R® is a group other than
Boc can also be produced by the following process € using,

as an intermediate, the compound of the present invention

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

[Process (]

[0076]

o
/"L t-Bu
N o~

)
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\ J LE R~(C]
&)
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[0077]



iPr C(0) O ( tBu) - 31 - 241 S (0)2Me iPr C (0) 0OCl12 (cPr) H 242 S
(0)2Me - HiPr C(0) O (CH)2F 243 S (0)2Me HiPr C(0) 013n 244 S
(0)2Me - HiPr C(0) OCH2CHP2 H 245 S (0) 2Me iPr C (0) OCH2C39 246 S
(0) 2Me - 51 -

The process C is a process of removing the Boc group
in a compound {(8) and then reacting the resulting
compound (8) with a compound (9) in the pr@senée of a
base to produce a compound (1C}).

[0078]

Examples of a reagent used in the removal of the Boc
group in the compound (8} include reagents capable of
removing Boc groups, described in, for exampie, T. H.
Greene, P. G. Wuts, Protective Groups in Organic
Synthesig. Third Editicon, 199%, John Wiley & Sons, Inc.
The reagent is preferably triflucroacetic acid or
hydrochloric acid-ethyl acetate.

[00791

Examples of a solvent used in the removal of the Boc
group include dichlorcomethane, chloroform, ethyl acstate,
and dioxane. The solvent i1s preferably dichloromethane
cr ethyl acetate.

(00801

In the removal of the Bocc 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
i3 5 minutes to 24 hours, preferably 10 minutes to 6
hours.

[0082]
Examples of the base used include triethylamine,

diisopropylethylamine, pyridine, 4-dimethylaminopyridine



HiPr C0
(o;,éggﬁsﬁ) 249°S (0)2Me 6-OMe HH C (0) O ( iPr) H 250 S (0)2Me 6-OMe
HC(0) 0 (iBu) 251 S (0)2Me 6-OMe ?20_(0) 0 ( tBu) 252

(133u) 247 S (0)2Me  cPr C (0)0 (iPr) 248 S (0)2Me  H cPr

{(DMAP), 2,6-lutidine, and 1,4-diazabicyclol2.2.2]octane
(DABCC) . The base is preferably triethvlamine or
diisopropylethylamine, more preferably
diiscpropylethylamine.

[0083]

Examples of a solvent used in the reaction with the
compeound (9) include dichloromethane, dichloroethane,
chioreform, tetrahydrofuran, and toluene. The solvent is
preferably dichloromethane or tetrahydrofuran, more
preferably dichloromethane.

[0084]

In the reaction with the compound (9), the reaction

temperature is -30 to 100°C, preferably -20 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.

C
H



S (0) 2Me 6-09. le -

HHC(0) OCH2(cPr) H 253 S (0)2Me 6-OMe H H C (0) 0

(CH2)2F H 254 S (0)2Me 6-01le H H C(C)013n 255 S (0)2Nb 6-OMe  H C (0)
OCH2CHF2 256 S (0)2Me 6-OMe H H C (0) OCH2CF2 257 S (0)2Me 6- OMe

(0) (

i Bu) - 53 -

[Process DI

[0086]
r* O
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1 /< N7 SN N’JL\O’/ ’
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(12)
[0087]

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

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

10089]

HHO



258 S (0)2Me 7-OMe HH C (0) O (iPr) 259 S (0)2Me 7-OMe H H C (0) 0 (

tau).- 260 S(0)714e 4-OMe - HH C (0) O (iPr) 261 S (0) 2Me 4-OMe - HH C
(0) 0 ( tBu) 262 S(0)2Me - Owe C(0) O (iPr) 263 S(0)2Me H Ow C
(0) 0 (iBu) - 54 -

The condensing agent used 1s not particularly
limited as long as it can be used in amidation reaction.
The condensing agent can be any of those described in,
for example, R. C. Larock, Comprehensive Organic
Transformations. Second Edition, 1992%, John Wiley & Sons,
Inc. Specific examples thereof include:

{1} combinations of phosphates {(e.g., diethyl phosphorvl
cyvanide) with kases shown kbelow;

(1i) carbodiimides such as 1, 3-dicyclohexylcarbodiimide,
1,3-diisopropylcarbodiimide, and l-ethyl-3-{3-
dimethylaminopropyl)carbodiimide (W3C); combinations of
these carbodiimides with bases shown below; and
combinations of these carbodiimides with N-hydroxy
compounds f{e.g., N-hydroxysuccinimide);

(1ii) imidazoles such as 1,1'~carbonyldiimidazole {(CDI};
(iv) 4-{4,6~-dimethoxy-1,3,5-triazin-2-yl)-4-
methylmorpholinium chloride {(DMT-MM); and

{v} phesphates such as O-{7-azabenzotriazol-1-yl)-
N,N,N'",N'—tetramethyvluronium hexaflucorophosphate (HATU;,
and C-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), Z,6-1lutidine, and 1,4-diazabicyclol2.2.2]joctane

(DABCO). The base is preferably diisopropylethylamine.



W264 S (0)2Me  H OVe C (0)0 (tHu) 265 S (0)2Me  OMe C (0) O (1-Me-Pr)
266 S (0)2Me  Owve C (0) OCH2 (2-Fur) 267 S (0)2Me H Ove C (0)
OCH2(cPr) 268 S (0)2Me  Owe C (0)_0%42@3@ 269 S (0)2Me H OM

[0091]

Examples of a solvent used 1n the reaction with the
compeound (11) include alcohols, tetrahydrofuran, dioxane,
dimethylformamide, and dimethylacetamide. The solvent is

preferably alcoheols cor dimethylformamide, more preferably

dimethylformamide.

[0082]

In the reaction with the compound {(il), the reaction
temperature is 0 to 100°C, preferably 0 to 50°C.

[0083]

In the reaction with the compound (11}, the reaction

ftime is 30 minutes to 96 hours, preferably 1 te 12 hours.



C(0) OCH (Me) ( cPr) 270 $ (0)2Me  Owe ¢ (0) O (CH)2F - 32 -
HOWw C(0) OBh H272' S (0) 2M¢  Owve C (0) OCH2CHF2 H 273 S

(0) 2Mve
(0) 2Me
(0) 2Me

H OVe C (0) OCH2CF3 274 S (0)2Me

[Process E]

[0094]
1 3§
(r?) t-B
N S e T puu
/ N/%O \R7 o)
\J R /\N)J\O/Réa

[00&5]

The process E 1s 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}.

[0086]
The remcval of the Boc group can be performed in the

same way as that in the process C.

271 S

HOw C(0) (iBu) H275 S



OEt C(0) O ( Pr) 276 S(0)2Me  OEt C(0) O (iBu) 277 S (0)2Me Okt
(0) .0-(tBu) 278 S (0)2Me H OEt C (0) OCH2 ( cPr) 279 S (0)2Me H OEt
(0) 0 (CH2)2F 280 S (0)2Me  OEt C (g)_fOSn 281 S(0) Me

[0097]

Examples of a base used include triethylamine,
diisopropylethylamine, pyridine, 4-dimethylaminopvridine
(DMAP), 2,6~lutidine, 1,4-diazabicyclo[2.2.2]octane
(DABCO), scdium carbonate, potassium carbonate, and
cesium carbonate. The base 1s preferably potassium
carbonate.

[0098]

Examples of a solvent used in the reaction with the
compound (13) include tetrahydrofuran, dioxane,
cyclopentylmethyl ether, dimethyiformamide,
dimethylacetamide, and toluene. The solvent is
preferakly 1,4-~dioxane.

[0099]

In the reaction with the compound {(13), ths 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.

C
C



H OEt C (0) OCH2CHF2 282 S (0)2Me  OEt C (0) OCH2CF2 283 S (0)2Me - H
OEt .C.(0) (Lau) 284 S (0)2Me - HO ( iPr) C(0) O ( iPr) H285 S (0)2M i
HO (iPr) C(0) O ( iBu) H286 S (0)2Me 0 (iPr) C (0)0 (tBu)

- 58 -

[Process Y]

[01013
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[orez]
Ancother process for producing the compound (14)
includes the process F. The process I 1s a process

comprising: a step I'-1 of removing the Bec group in the



287 S (0)2Me - HO ( iPr ) C(0) OCH2(cPr) 286 S(0)214e - 0 () C
(CH2)2F H 289 S (0)2Me H O (iPr) C(0) OHn H 290 S (0) 2Me H O(12
(0) OCH2CHF2 H291'S (0)2Me  H O(iPr)_C (0) OCH2CF3 H 292 $ (0)2Me

() € (0) (iBu)

compound {8) and then reacting the resulting compound {8)
with 1,1'-carbonyldiimidazole to produce a compound (15);
and a step F-2 of reacting the compound (15) obtained in
the step F-1 with a compound (16) to produce the compound
(14) .

[0103]

{Step EF-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
1,1i"-carbonyldiimidazole include dichloromethane,
dichloroethane, chloroform, tetrahydrofuran, dioxane,
cyclopentylmethyl ether, and toluene. The solvent is
preferably tetrahydrofuran.

[0105]

In the reaction with 1,1l'-carbonyldiimidazole, the
reaction temperature is 0 to 100°C, preferably 10 to 50°C.
01067

In the reaction with 1,1"-carbonvyldiimidazole, the
reaction time is 10 minutes to 12 hours, preferably 30
minutes to 6 hours.

(1010773
(Step F-2)
[0108]
Lxamples of a solvent used include dichloromethane,

dichlorocethane, chloroform, tetrahyvdrofuran, dioxane,



29 S(0)2Me 0 ( cPr) C(0) O ( Pr) 294 S(0)2Me HO (cPr) C(0) 0
(tHU).H 295 $ (0)2Me HH C (0) O (iPr) 2-Me 296 S (0) 2Me HC(0) 0 (
tBu) 2-Me 297 S (0) 2Me  H H C (0) QC'%'%(EP” 2-Me 298 S (0)2|ve H

cyclopentylmethyl ether, and toluene. The solvent is
preferably tetrahydrofuran.
[0109]

The reaction temperature is -20 to 100°C, preferably
0 to 50°C.
[{0110]

The reaction time is 10 minutes to 12 hours,
preferably 30 minutes to & hours.

[Process G]

(01117
R4
E_Ef{z)m N/'[\ )’L /t-Bu
RY(0), S h [ /CJ .
\ / N =t O \R7 /Ra
I RS O:CZN
3 (17)
o
R4 0
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R'(0), S h | /J:J H
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roliz]



C(0) 0 (CH2)2F 2-Me 299 S (0) 2Me C (0) OBn 2-Me 300 S (0)2Me HBC
(0) OCH2CF3 2-Me - 33 - 301 S(0)2Me HH C (0) (iBu) 2-M 302 S(O)H  H
HC{(0) Ow& 303 S (0)2Et C (0) CEL _H 304 S (0) 2Et

The process G is a process of removing the Boc group
in the compound (8) and then reacting the resulting
compeound (8) with a compound (17) to produce a compound
{187} .

[0113]

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

[01143

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 reaction with the compound {(17), the reaction
time is 10 minutes tc 12 hours, preferably 20 minutes to
& hours.

(01173

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
therecof is useful as an active ingredient in &
pharmaceutical compesition that can be used in the
treatment and/or prevention of type 1 diabetes mellitus,

type 2 diabetes mellitus, pregnancy diabetes,



C (0) OPr H 305 S (0)2Et C(0) 0 (iPr) 306 S (0)2Et C (0) OBu H
307 S(0)2Et HHC (0) 0 (313u) H308 S (0)2Et _ _HHC (0) 0 (sBu) H
309 'S (0) 2Et HC(0) 0 (tBu) H 310 S (0)2Et

- §P -

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
pecteris, myocardial infarction, arteriosclerosis,
hyperuricemia, and gout), or complications from diabetes
{e.g., retincpathy, nephropathy, neuropathy, cataract,
foot gangrene, infectious disease, and ketosis).

[0118]

The pharmaceutical composition comprising the
compound ©of the present invention represented by the
general formula (I} or (II) or the pharmaceutically
acceptable salt thereof can be administered systemically
or locally through oral or 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 teo the administration method, by preparation
methods for various preparations usually used.

[0120]

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

elixirs. The pharmaceutical composition in such a form



HHC(0) 0 (cBu) 311 S (0)2Et C (0) OPn H 312 S (0)2Et -

HC(0) 0

(cPn). 313 S(0) at HHC (0) OCH(cPr) H 314 S (0)2Et H C (0) OCH2

(013u) H 315 S (0)2Et H H C (0) OCH2 (33-Fur) H 316
— 6 —

can be prepared according to a standard method by

appropriatrely selecting excipients, binders,

disintegrants, lubricants, swelling agents, swelling aids,

coating agents, plasticizers, stabilizers, antiseptics,

antioxidants, 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,

spravs, eye drops, nasal drops, suppositories, and

inhalants. The pharmaceutical composition in such a form

can be prepared according to a standard method by

appropriately selecting additives according to need from

among stabilizers, antiseptics, humectants, preservatives,

anticxidants, flavors, gelling agents, neutralizing
agents, solubilizers, buffers, tonicity agents,

surfactants, coloring agents, buffering agents,

thickeners, wetting agents, fillers, abscrption promoters,

suspending agents, binders, etc. usually used.

L0122)

The dose of the compound of the present invention

represented by the general formula (I} or (II) or the

pharmaceutically acceptable =zaltl thereof differs

depending on symptoms, age, body weight, etc., and is,

for oral administration, 1 tec 2000 mg, preferably 1 to



S(0)2Et HHC(0) OCH(cPn) H 317 S (0)2Et HHC (0) 0 (C112)231 H 318
S(0)2Et HHC(0) OPh 319 S (0)2Et HC(0) 0 (4-F-Ph) 320 S (0)2Et
- HHC(0) 0 (4-OMe-Ph) 321 S (0)2Et € (0) OBn

400 mg {in terms of the amount of the compound) per dose
which 1s administered once to several times a day to an
adult and, for parenteral administration, 0.01 te 500 mg,
preferably 0.1 to 300 mg {in terms of the amount of the
compound) per dose which is administered conce fo several
times a day to an adult.

[0123]

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 dimethvlformamide.

[0125]
(Reference Example 1) 5~ {isobutylthic)indoline

An ethanol (14 mL) sclution of indolin-5-vyl1
thiccyanate (compound described in the document J. Med.
Chem., 19%8, vol. 41, p. 15%8; 1.33 g, 7.55 mmol) was
added to a solution of sodium sulfide nonahydrate (1.84 g,
7.06 mmol) in water (2.8 ml), and the mixture was stirred
at 50°C for 2 hours. To¢ the reaction solution, an

ethancl (2.4 mL) sclution of isobutyl iodide (1.2 mL,



322 S (0) 2Et HC(0) 0 (4-F-Bn) 323 S(0)2Et HHC (0) 0 (4-O0M-Bn)
324 S (0)2Et - HHO (0) O (1-Me-Sn) 325 S (0)2Et H C (0) OCH2CHF2
326 'S (0)2Et H H C (0) OCH2CF3 327 S (0)2Et H H C (0) OCH ( CH2F) 2

— 65 -

10.4 mmol) was added, and the mixture was stirred at 50°C
for 2 hours. To the reaction sclution, water was added,
followed by extraction with ether three times. The
obtained organic laver was washed with saturated saline
and dried over anhydrcus magnesium sulfate, and the
solvent was distilled off under reduced pressure. The
obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate=90:10-80:20-55:45,
V/V) to obtain the title compound as brown oil (0.65 g,
vield: 41%).

‘H-NMR (400 MHz, CDCls) & ppm:7.20 (1H, s), 7.12-7.10
(14, m), 6.55 (1H, d, J = BHz), 3.80 (1H, brs), 3.57 {(Z2H,
t, J = 8Hz), 3.01 (2H, t, J = 8Hz}, 2.66 (2H, 4, J = 7Hz),
1.82-1.72 (1H, m), 0.8%9 (6H, d, J = THz).
[0126]
(Reference Example 2) b-{(ethylthio)indoline

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

‘H-NMR (400 MHz, DMSO-d¢) & ppm: 7.08 (1H, s), 6.97
(1", &, J =8 Hz), ©.43 (1H, s), 5.63 (1H, =), 3.42 (24,
td, J = 8 Hz, 1 Hz), 2.89 (2H, t, J = 8 Hz), 2.71 (2H, q,
J =7 Hz), 1.12 (3H, &, J = 7 Hz}.
[0127]

(Reference Example 3) 5-{iscopropylthio)indoline



328 S (0) 2Et C(0) (iill) 329 S (0)2Et _ HC (0) (CH)20F3 330 $
(0)2Et. HH C (0) (0162)2 (sPr) 331 S (0) at C (0) Ph 332 S (0)2Et
C(0) (4-F-Ph) 333 S(0)2Et HH

._66_.

The same reaction as in the method described in
Reference Example 1 was performed using 2-iodopropane
instead of isobutyl ilcdide to obtain the title compound
as dark brown oil (109 mg, vield: 50%).

'H-NMR (400 MHz, DMSO-dg) & ppm: 7.08 (1H, s), 6.99
(iH, d, J = 8 Hz), ©.43 (1H, d, J = & Hz), 5.6% (1H, brs),
3.42 (Z2H, t, 0 =9 Hz), 3.05 (1lH, sept, J = 6 Hz), 2.89
{ZH, ©, J = 8 Hz), 1.14 (6K, d, T = 6 Hz).

(0128}
(Reference Example 4) 5-(propylthio)indoline

The same reaction as in the method described in
Reference Example 1 was performed using 1—iodopropéne
{122 puL, 1.25 mmol)} instead of isobutyl iodide to obtain
the title compound as brown oil (151 mg, yield: 69%).

"H-NMR (400 MHz, DMSO-d¢) & ppm: 7.07 (1H, s), 6.097
(1H, d, J = 8 Hz), 6.42 (1H, d, J = 8 Hz), 5.62 (1lH, brs),
3.42 (2H, ¢, 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)thiolindoline

The same reaction as in the method described in
Reference Example 1 was performed using l-chloro-3-
iodopropane (344 puL, 3.20 mmol) instead of isobutyl

iodide to obtain the title compound as pale yellow oil

o0

(51.3 mg, yield: 28%).



C(0) (4-OMe-Ph) 334 S(0)2Et HHC (0) Bn M335 S (0)2Et C (0) CH2
(4-F-Ph) 336 S (0)2Et H C (0) CH2 (4-O0Me-Ph) 337 S (0)2Et H C (0)
(OH2)2Ph 338 S (0)2Et  C (0) (crm)%;§4-F-Ph) 339 S (0)2Et

"H-NMR (400 MHz, CDCls) & ppm: 7.20 (1H, m), 7.12 (1H,
mi, 6.56 (1H, d, J =8 Hz), 3.65 (2H, £, J = 6 Hz), 3.58
(2H, t, J = 8 Hz), 3.02 (2H, t, J = 9 Hz), 2.89 (2H, t, J
= 7 Hz), 1.99 (2ZH, m, J = 6 Hz}.

[0130]
(Reference Example 6) 5-(cyclopentylithio)indoline

The same reaction as in the method described in
Reference Example 1 was performed using iodocyclopentane
(457 ulL, 3.95 mmol} instead of isobutyl iodide to obtain
the title compound as colorless oll (311 mg, yield: 40%).

'E~NMR (400 MHz, CDCls) & ppm: 7.35-7.06 (2H, m),
.54 (1H, m), 3.82 (1H, brs), 2.57 (2H, m), 3.01 (2H, m),
2.76 (1H, m), 2.00-1.16 (8H, m).

[0131]
(Reference Example 7) 5-{[2-
(benzyloxy)ethyi]thio}indoline

The same reaction as in the method described in
Reference Example 1 was performed using benzyl (2~
iodoethyl) ether (compound described in the document
Tetrahedron Lett., 1987, wvol. 28, p. 30%91; 962 mg, 3.67
mmol) instead cf iscbutyl iodide to obtain the title
compound as pale green oil (338 mg, vield: 48%).

*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]



HC (0) (OH2)2 (4-OMe-Ph) 340 S (0)2Et - Me C (0) O (iPr) 341 S (0)2Et
Me C (0) O (tHu) 342 S (0)2Et Me C (0) OCH2 (cPr ) 343 S (0)2Et H Me
C(0)0 (CH2)2F 344 S (0)2Et H M C %g) OBia 345 S (0)2Et

(Reference Example 8) 5-{(cyclobutylthio)indoline and 5~
[ {cyclopropylmethyiithioc]indceline
The same reaction as in the method described in
Reference Example 1 was performed using bromocyclobutane
instead of isobutyl iodide to obtain a crude product.
The obtained crude product was purified by preparative
HPLC [Tnertsil ODS-2 (30 mm i.d.x250 mm); GL Sciences
Inc., water:acetonitrile=095:5-0:100 (gradient)] tc obtain
S-{(cyclopropylmethyl)thiolindoline (less polar, 81.4 mg,
yield: 13%) as a colorless oil compound and 5-
(cyclebutylthio)indoline (polar, 62.9 mg, vield: 10%) as
a2 colorless oll compcund.
S5-[{cvclopropylmethyl)thic]lindoline
H-NMR (400 MHz, CDCls) & ppm: 7.24 (1H, s), 7.16 (1H, d,
J = 8 Hz), .57 {1H, 4, J = 8 Hz), 3.58 (2H, t, J = 8 Hz),
3.02 (24, ¢, J = 8 Hz), 2.70 (2K, 4, J = 7 Hz}, 1.04-0.95
(1K, m), 0.55-0.50 (2H, m), 0.20-0.16 (2H, m).
5~{(cyclobutyithic)indoline
'W-NMR (400 MHz, CDCls) & ppm: 7.16 (1H, s), 7.08 (1H, d,
J = 8 Hz), 6.%7 (1H, d, J = 8 Hz), 3.86 (1H, brs), 3.69-
3.56 (3, m}, 3.02 (2H, t, J = 8 Hz), 2.32-2.24 (2H, m),
2.07-1.97 (2, m), 1.91-1.87 (2H, m).
(01331
(Reference Example 9) é-fluore-5-(methylthic)indoline
A saturated sodium bromide-methanol (2.0 mL}
sociution of bromine (235 ul, 9.19 mmol} was added at 0°C

to a methancol (13.Z ml) solution of é6-~fluorcindoline (600



0) (igu)l 347 S (0)2Et H
0 (tau)l 349 S (0)2Et Oove
0 (

CH2)2F - 34 -

HM C(0) OCH2CF3 | 346 S (0)2Et H Me 0 (
OVe C(0) 0 (iPr)l 348 S (0)2Et Ove C (0)
C (0) OCH2 (cPr)i 350 S (0)2Et  H QMg C (0)

mg, 4.37 mmol) and potassium thiocyanate (1.28 g, 13.1
mmol), and the mixture was stirred for 1.5 hours. To the

el

reaction solution, water was added at 0°C, and the
mixture was neutralized with sodium carbonate, followed
by extraction with ethanol three times. The organic
layer was washed with water and dried over anhydrous
sodium sulfate, and the solvent was then distilled off
under reduced pressure. The obtained residue was
purified by silica gel column chromatography
{hexane:ethyl acetate=19:1-4:1, V/V) to obtain a
celerless oil compound.
(01347

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

'"H-NMR (400 MHz, DMSO-ds) & ppm: 7.07 (1H, s), 6.28
(14, d, J = 11 Hz), 5.91 (1H, brs), 3.49-3.43 (2H, m),
2.87 (2H, t, J = 8 Hz), 2.29 (3H, s}.
(01353
(Reference Example 10) 6-methoxy-5-(methylthic)indoline

The same reaction as in the method described in
Reference Example 8 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, vield: 32%).



351 $ (0) 2Et OVe C (0) 013n H 352 S (0) 2Et ,H OMe C (0) OCH2CF3
H 352 S (0) 2Et Ove C(0) (iBuy 353 S(0) 2(CH) 2r H HI C(0) 0

(iPr) "H354 S (0) 2 (CH2) 2r H H_ 0 -

"H-NMR (500 MHz, DMSO-d¢) & ppm: 6.93 (1H, s), 6.20
(1H, s), 5.56 (1lH, brs), 3.71 (3H, s), 3.41 (2H, t, J = 8
Hz), 2.83 (2H, t, J = 8 Hz), 2.22 (3H, =).

[0136]
(Reference Example 11) 5~ (iscbutylsulfonyl)indoline
hydrochleride

Di(tert-butyl) dicarbonate (790 uL, 3.44 mmol) and
triethylamine (620 uL, 4.44 mmol) were added to a
dichloromethane (5 mL) solution of the 5-
(isobutyithioc)indoline (0.65 g, 3.13 mmol) produced in
Reference Example 1, and the mixture was stirred at room
temperature for 18 hours. To the reaction solution,
saturated agueous 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. Thes
obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate=%0:10-80:20, V/V) to
obtain a pale vellow oil compound.

[0137]

To a dichloromethane (20 ml) sclution of the
obtained compound, m-chloroperbenzoic acid (ca. 65%, 1.69
g, 6.37 mmol) was added at 0°C, and the mixture was
stirred for 1 hour. To the reaction solution, a 10%
agueous sodium sulfite sclution was added, followed by

Ea gl

extraction with dichloromethane three times. The



C(0) O (iBu) H355 S (0)2 (CH2) 2r H HC (0) O (tHu) 356 S (0) 2
H HC(0) OCH2 (cPr) 357 1 S(0) 2 (CH) 2F H HC (0) 0

(CH2). 2F
(OH2) 2F

358 S (0)2 (CH2) 2F HC (0) OBn 359 S (0) 2 (CH2) 2r

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 purified by silica gel cclumn chromatography
{hexane:ethyl acetate=80:20-60:40, V/V) to gbtain & white
powdery compound.

[0138]

To an ethyl acetate (10 mL) suspension of the
obtained compound, a 4 N hydrochloric acid-ethyl acetate
solution (10 mi} 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 cbtained
crude product was washed with a mixed solvent of ethyl
acetate and diisopropyl ether to obtain the title
compound as pale red powder (445 mg, yield: 52%),

TH-NMR (400 MHz, DMSO-dg) & ppm: 7.43-7.40 (24, m),
6.71~¢€.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).

[0136G]
(Reference Example 12} b-(cyclopentylsulfonyl)indoline

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

[01490]

1 -



H C (0) OCH2CHF2 H 360 S (0) 2 (CH2) 2r H C (0) OCH CF3 361 S (0) 2
(CH2) . 2r HC(0) (iBu H362 S (0) 2 (CH) 2C1 H HC(0)0 (iPt) H
363 'S (0) 2 (CH2) 2C1 C (0) O (iBy) 364

To a dichloromethane (20 mL) solution of the
obtained compound, triflucroacetic acid (5 mL) wés acaded,
and the mixture wag stirred at room temperature for 1
hour. From the reaction solution, the solvent was
distilled off under reduced pressure. The obtained
residue was purified by silica gel column chromatography
{hexane:rethyl acetate=70:30~50:50, V/V) to obtain the
title compcund as colorless oil (208 mg, yvield: 58%).

"H-NMR (400 MHz, CDCls) & ppm: 7.55-7.50 (2H, m),
€.¢0 (1H, d, J = 9 Hz), 4.41 (1H, s}, 3.70 (2H, t, T = &
Hz}, 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-
(benzyloxylethyllsulfonyl}indoline

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

"H-NMR (400 MHz, CDCl3) & ppm: 7.54-5.48 (2H, m),
7.34-7.17 (5H, m}, 6.57 (iIH, d, J = 7 Hz), 4.54 (1H, s),
4.42 (2H, =), 3.82 (2H, &, J = 6 Hz), 3.64 (2H, ©, J = 9
Hz}, 3.38 (2ZH, t, J = 6 Hz), 3.00 {(2H, t, J = 9.Hz).
[0142]

(Reference Examnpie 14) 5-[ ({3~

chioropropyl)sulfonyl]indeline



S (0) 2 (CH2) 2C1 C(0) 0 (tBu) H 365 S (0)2 (CH) 2C1 - H H C (0)
OCH2. (cPr) H 366 S (0) 2 (CH2) 2CL C(0) 0 (CH) 2F 367 S (0) 2
(CH2) 2C1' H HC(0) CBn H368 S (0).2 (GH2) 2C1 H C (0) OCH2CHF2

‘Triethylamine (283 pL, 2.02 mmol) and di(tert-butyl)
dicarbonate (331 mg, 1.5Z mmol) were added to a
dichloromethane (10 mlL) solution of the 5-[(3-
chioropropyl)thioliindoline (230 mg, 1.01 mmol) produced
in Reference Example 5, and the mixture was stirred at
room temperature for 40 minutes. To the reaction
solution, dimethylamincpyridine (25 mg, 0.245 mmol) was
added, and the mixture was stirred at room temperature
for 1.5 hours. To the reaction sclution, di(tert-butyl)
dicarbonate (110 mg, 0.504 mmol) was added, and the
mixture was stirred at room temperature for 30 minutes.
To the reaction solution, & saturated agueous solution of
ammonium chloride was added, followed by extraction with
ethyl acetate twice. The obtained organic laver was
dried over anhydrous scdium sulfate, and the solvent was
distilled off under reduced pressure. The obtained
residue was purified by silica gel coclumn chromatography
(hexane:ethyl acetate=48:1-4:1, V/V) to obtain a
colorless oil compound.

[0143]

To a dichloromethane {10 ml) solution of the
obtained compound, m-chlorcperbenzoic 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 threes times. The obtained

organic laver was dried over anhydrous sodium sulfate,



H369 S (0) 2 (CH) 2C1 - H HC (0) OCH2CF3 H 370 S (0) 2 (CH2) 2C1
C(0). (iBu) 371 S (0) 2 (CH2) 20H C(0) 0 (iPr) 372 S (0) 2 (CH2)
20H7-"H HC(0)0 (iBu) 373 S (0) 2 (Cr2) 20H  H

and the solvent was distilled cff under reduced pressure.
- The obtained residue was purified by silica gel column
chremategraphy {(hexane:ethyl acetate=9:1~1:1, V/V) to
obtain the title compound as white powder (193 mg).
‘H-NMR (400 MHz, CDCls) & ppm: 7.97 (1H, brs), 7.71
(1H, dd, J = 7 Hz, 1 Hz), 7.64 (1H, d, J = 1 Hz), 4.07
(ZH, t, J = 9 Hz), 3.62 (2H, t, J = © Hz), 3.23 (ZH, t, J
= 7 Hz), 3.17 {(2H, t, J = 9 Hz), 2.19 {(2H, m), 1.58 (9H,
S).
ro1447
(Reference Example 15) 5-(cyclopropylsulfonyl)indoline
Potassium hexamethyldisilazide (0.5 M sclution in
toluene, 892 pL, 0.446 mmol) was added at -78°C to & THF
(5 mL) solution of the 5-{ (3~
chleoropropyl)sulfonylilindoline (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 sclution, a saturated agueous solution of
ammonium chloride was added, followed by extraction with
ethyl acetate three times. The obtained organic layer
was dried cover anhydrous sodium sulfate, and the solvent
was distilled c¢ff 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]



HC(0)0 (tau) 374 S (0) 2 (CH2) 20H C (0) OCH2 (cPr) 375 S (0) ,

(CH2). 20H HC(0) 0 (CH) 2F 376 S (0) 2 (CH2) 20H C (0) OBn
377 'S (0) 2 (CH2) 20H C (0) CORGHF2 378 S (0) 2 (OH2) 20H

To a dichloromethane (4 mL) solution of the obtained
compound, trifluorocacetic acid (1 mL) was added, and the
mixture was stirred at room temperature for 1 hour. From
the reaction solution, the sclvent was distilled off
under reduced pressure. The obitained residue was
purified by silica gel column chromatography

{hexane:ethyl acetate=3:2, V/V) to obtain the title

).

=isd

compound as white powder {(20.8 mg, vield: 42
"H-NMR (400 MHz, CDCls) & ppm: 7.58-7.50 (2H, m),
6.61 (1H, m), 4.1¢ (1H, s), 3.70 (2, t, J = 8 Hz), 3.0¢

(22, t, J = 7 Hz), 2.42 (1H, m), 1.28 (ZH, m), 0.98 (ZH,

(01467
(Reference Example 16} 5-
[ {cyclopropylmethyl)sulfonyljindoline

The same reaction as in Reference Example 11 was
performed using the 5-[{cycleopropylmethyl)thio]indoline
(81.4 mg, 0.396 mmol) produced in Reference Example 8§ to
obtain the title compound as white powder (57 mg, vield:
59%) .

"H-NMR (500 MHz, DMSO-ds) & pom: 7.51 (1H, brs), 7.42
(14, s), 7.41 (1H, d, J = 8@ Hz), €.57 (1H, d, J = 8 Hz),
3.57 {2H, ©, J = 8 Hz), 3.04 (2K, 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-
0.08% (Z2H, m}.
[0147]

(Reference Example 17) 5-(cyclobutylsulfonyl)indoline



HC (0) OCH2CF3 379 S (0)2 (CH2) 20H- H HC (0) (iBu) 380 S (0) 2
(CH2) 20 H HC(0) O (iPr) 381 S(0) 2 (CH) 20Me - - H HC (0)0
(iBu) = 382 S (0) 2 (G2) 20 - H HC(0)0 (tBu)

The same reaction as in Reference Example 11 was
performed using the 5-(cyclobutylthio)indoline (62.9 mg,
0.306 mmol) produced in Reference Example 8 to obtain the
title compound as white powder (57.0 mg, yield: 69%).

"H-NMR (500 MHz, DMSO~dg} & ppm: 7.37 (1H, s), 7.36
(1H, d, J = 7 Hz), €6.55 (1H, d, J = 8 Hz), 6.42 (1H, brs),
3.87 (1H, quint, J = 8 Hz), 3.56 (2H, t, J = 8 Hz), 3.00
(2H, &, J = 9 Hz), 2.29-2.21 (2ZH, m), 2.11-2.04 (2H, m),
1.92-1.77 (2H, m).

[0148]
(Reference Example 18) l-acetyl-N,N-dibenzylindoline-5-
sulfonamide

Dibenzylamine (302 plL, 1.57 mmol) was added to a
dichloromethane (10 mL} sclution of l-acetylindoline-5-
sulfonyl chloride (273 mg, 1.05 mmel), and the mixture
was stirred at room temperature for 1 hour. To the
reaction soluticon, triethylamine (441 ulL, 2.15 mmol) was
added, and the mixture was stirred at room temperature
for 20 minutes. To the reaction sclution, triethylamine
(147 uL, 1.05 mmel) and dibenzylamine (100 uL, 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 laver 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)



383 S (0) 2 (CH2) 20Me - H HC(0) OCH2 ( cPr) 384 S (0) 2 (CH2) 20M
, C(0)0 (CH2) 2F 385 S (0) 2 (CH2) 20Me C(0)013n m 386 S (0) 2
(CH2) 20 H H C (0) OCH2CHF2 387_8 (0) 2 (CHR) 20Me -

hexane:ethyl acetate=1:1, V/V:; {(ii) ethyl acetate] to
obtain a white powdery compound.
[0149]

To a methancl (10 mi) solution of the cbtained
compound, potassium hydroxide (277 mg, 4.94 mmol) was

or 12.5 hours under

th

added, and the mixture was stirred
heating to reflux. To the reaction solution, saturated
ammonium chloride was added, followed by extraction with
ethyl acetate three times. The obtained crganic laver
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:ethvl acetate=3:2, V/V) to ocbtain the title
compound as white powder (386 mg, yvield: 100%).

"H-NMR (500 MHz, CDCls) & ppm: 7.5¢ (1H, d, J = § 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 (1H, brs),
3.69 (2H, td, J = 8 Hz, 1 Hz), 3.06 (2H, t, J = 8 Hz).
[0150]

(Reference Example 19) 1-(6-chleoropyrimidin-4-vyl)-5-
(methylsulfonyl)indeline

Concentrated hydrochloric acid (810 uL, 9.86 mmcl)
was added to an acetone (1Z mbL)/water (3 ml) mixed
solution of 2,4-dichloropyrimidine {(1.22 g, 8.19 mmol)
and S-methylthicindoline {(compound described in the
document J. Med. Chem., 19298, vol. 41, p. 1598; 1.63 g,

9.86 mmol), and the mixture was stirred at 80° for 1.5



H C (0) OCH2CF3 388 S (0) 2 (CH2) 20Me 0 (0) (i)311) 389 S (0) 2Pr
HC(0) O (iPr) 390 S (0) 2Pr C(0) 0 (iBu 391 S(0) 2Pr H HC
(0) 0 (tEu) 392 S (0) 2Pr

- 78 -

hours. To the reaction solution, saturated aqueous
sodium bicarbonate was added, and the deposit was
collected by filtraticon. The obtained crude product was
washed with water and diisopropyl ether to cbtain a
vellow powdery compound.

[0151)

To a dichloromethane (95 mL) solution of the
ocbtained compound, m-chloroperbenzoic acid (ca. 65%, 3.9¢
g, 14.9 mmol) was added at 0°C, and the mixture was
stirred for Z hours. To the reaction solution, z 10%
agqueous sodium sulfite solution was added, followed by
extraction with dichloromethane three times. The
obtained crganic layer was washed with saturated aqueous
sodium bicarbonate and saturated saline and dried over
anhvydrous magnesium sulfate, and the solvent was
distilled off under reduced pressure. The cobtained
residue was washed with a mixed scolvent of diisopropyl
ether and ethyl acetate to obtain the title compound as
white powder (2.18 ¢, vyield: 86%).

"H-NMR (400 MHz, CDCls) & ppm: 8.67 (1H, =), 8.63 (1H,
d, J = 9 Hz), 7.83 (1H, dd, J = 9 Hz, 2 Hz), 7.77 (1H, n),
6.68 (1H, s), 4.13 (2H, %, § = 9 Hz), 3.37 (2H, t, J = ©
Hz), 3.06 (3H, =).
[0152]
(Reference Example 20) 1-(6-chloropyrimidin-4-y1)-5-

(ethylsulfonyl)indoline



H HC(0) OCH2 (cPr) 393 S (0) 2Pr C(0) 0 (CH) 2F 394 S (0) 2Pr
HC(0) OBh 395 S (0) 2Pr H C (0) OCH2CHF2 | 396 S (0) 2Pr HC
(0) OCH2CF3 1

- 79 s

The same reaction as in the method described in
Reference Example 19 was performed using the 5-
(ethylthic)indeline (120 mg, 0.669 mmol) produced in
Reference Example Z to obtain the title compound as white
powder (122 mg, yvield: 56%).

'"H-NMR (500 MHz, DMSO-d¢) & ppm: 8.69 (1H, s), 8.59
(14, d, & = % Hz), 7.74 (2H, brs), 7.11 (1H, s), 4.17 (2H,
t, J = 9 Hz), 3.32 (2H, £, J = 9 Hz), 3.23 (2H, g, J = 7
Hz)y, 1.10 (3H, =, J = 7 Hz).
[0153]
(Reference Example 21) 1l-(6-chloropyrimidin-4-yl)-5-
(propylsulfonyl)indoline

The same reaction as in the methoed described in
Reference Example 19 was performed using the 5-
(propylthic}indeline (148 mg, 0.766 mmol) produced in
Reference Example 4 to obtain the title compcound as white
foam (125 mg, yield: 49%).

'H-NMR (400 MHz, DMSO-ds) & ppm: &.69 (1H, s), §.59
(1H, d, & = 9 Hz), 7.76-7.73 (2H, m), 7.11 (1H, s), 4.17
{2H, t, J = 8§ Hz), 3.34-3.30 (2H, m), 3.24-3.20 (24, m),
1.61-1.51 (2H, m), 0.91 (3H, &, J = 7 Hz).
01543
{Reference Example 22) l-{6-chlorcpyrimidin-4-y1)-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



397 S (0) 2Pr - HC (0) (iBuy | 398 S (0) 2Per Me, C (0) O (iPr) I
399 S(0) 2Pr H M C (0)0 (tHu) 1 400 S (0) 2Pr Me C (0) OCH2 (cPr)
- 3572-401 S (0)2Pr -

_80_

Reference Example 3 to obtain the title compound as white
pvowder (63 mg, vyield: 38%).

'H-NMR (500 MHz, DMSO-ds) & ppm: 8.69 (1H, s), 8.60
(IH, 4, J = 5 Hz}, 7.7¢ (14, d, J = 8 Hz), 7.70 (1H, s),
7.11 (1H, s), 4.18 (2H, t, J = 9 Hz}, 3.37-2.31 {(3H, m),
1.16 (6H, d, J = 7 Hz).
[C155]
(Reference Example 23) 1-(6-chloropyrimidin-4-y1)-6-
fluoro-5- (methylisulfonyl)indoline

The same reaction as in the method described in
Reference Example 19 was performed using the é-fluoro-5-
(methylthio)indoline (250 mg, 1.36 mmol) produced in
Reference Example 9 to obtain the title compound as white
foam (28% mg, vield: 65%).

'"H-NMR (500 MHz, DMSO~dg) & ppm: 8.73 (1H, s), 8.40

(1, d, J = 13 Hz}, 7.68 (1K, d, J = 7 Hz), 7.16 {(1lH, s),

o+

4.20 (2H, ©, J = 9 Hz), 3.32 (3H, s), 3.32-3.26 (2H, m).
015¢)
{Reference Example 24) 6-chloro-l-(6-chloropyrimidin-4-
yv1) -5~ (methylsulfonyl)indoline

The same reaction as in the method described in
Reference Example 19 was performed using 6-chloro-5-
(methylthic)indeline {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,

vield: 69%),



Me C (0) O (CH2)2F H 402 S (0)2Pr C (0) OBn H 403 S (0)2Pr C (0)
OCH2CF3 H 404 S (0) 2Pr Me C (0) ( Bu) H 405 S (0)2Pr Ove C (0) O
(i Pr) 406 S (0)2Pr Ove C (0) O (EBg% H 407 s (0)2Pr

"H-NMR (500 MHz, DMSO-dg¢) & ppm: 8.76 (1H, s), 8.67
(1H, s), 7.89% (1H, s), 7.15 (lH, s), 4.19 (2H, t, J = O
Hz}, 3.32 (3H, s8), 3.31-3.29 (2H, m).
[0157]
{(Reference Example 25) 1-(6-chloropyrimidin-4-~yl)-6-
methoxy-5-(methylsulfonyl)indoline

The same reaction as in the method described in
Reference Example 19 was performed using the 6-methoxy-5-
{methylthio)indoline (537 mg, 2.72 mmol) produced in
Reference Example 10 to obtain the title compound as

).

oe

white powder (421 mg, yield: 43
‘H-NMR (400 MHz, DM3O-de¢) & ppm: 8.70 (1H, s), 8.40

(14, s), 7.63 (1H, s}, 7.10 (IH, s), 4.16 (2H, t, J =8
Hz), 3.%7 (34, s), 3.21 (2H, ©, J = 9 Hz), 3.19 (3H, =).
[0158]
(Reference Example 26) 1l-(6&-chlcoro-Z-methylpyrimidin-4-
v1)=-5-{(methylsulfonyl)indoline

The same reaction as in the method described in
Reference Example 1% was performed using 5-
methylthiocindoline (compound descriked in the deocument J.
Med. Chem., 1998, wvol. 41, p. 1598; 454 mg, 2.75 mmol)
and 4, 6~-dichloro~-Z-methylpyrimidine (672 mg, 4.12 mmol)
to obtain the title compound as white powder (223 mg,
vield: 25%).

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

7.83 (1H, d, J = 8 Hz), 7.76 (1H, s), 6.51 {(1H, =), 4.11



H 0l4e C (0) OCH2(cPr) H 408 S (0) 'Pr HOW C (0) 0 (CH2)2F H 409 S
(0) 2Pr C(0) OBn H 410 S (0)2Pr - H 0l4e C (0) OCH2CF3 H 411 S (0)2Pr
H OVe C (0) (814) H 412 S (0)2 (Pr) - HHC (0) O (iPr) H413 S (0)2 (iPr)

(2H, t, J = & Hz), 3.35 (2H, t, J = © Hz), 3.05 (3H, s),
2.66 (3H, s).

[0159]

(Reference Example 27) 5-{(methylsulfonyl)-1-[6-
(piperidin-4-yloxy)pyrimidin-4-yl]lindoline hydrochloride

A 4 N hydrochloric acid-ethyl acetate solution (20
mlL) was added to an ethyl acetate (10 ml) suspension of
tert-butyl 4-{{6-[5-(methylsulfonyl)indelin-1-
vilpyrimidin-4-ylloxny)piperidine-l-carboxylate (1.04 g,
2.19 mmol) produced in Example 1 below, and the mizture
was stirred at room temperature for 1 hour. The reaction
solution was filtered, and the obtained crude product was
washed with ethyl acetate to obtain the title compound as
white powder (898 mg, vield: eguivalent).

'H-NMR (400 MHz, DMSO-dg) & ppm: 8.96 (2H, brs),
8.56~8.53 (2H, m), 7.75-7.73 {(2H, m), ©6.28 (1H, s), 5.36-
5.31 (1H, m), ©.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.iO (2H, m), 2.19-2.14 {2H, m), 1.95-
1.87 (2H, mj.

[0160]
(Reference Example 28) b-(methvlsulfonyl)-1-{6-
{(piperidin-4d-vioxy)pyrimidin-4-vyl]lindoline

A 4 N hydrochloric acid-ethvl acetate solution (9.45
ml) was added at 0° to an ethyl acetate (3.15 mi}
suspension of tert-butyl 4-{{6-[5~-

(methylsulfonyl)indolin-l-viipvrimidin—-4-



0 ( 13u) 414 S (0)2 (iPr)
OCH2(CPr) 416 S (0) 2 (3-Pr)
C (0) OBn 418 S (0) 2 (ifr%

ylloxy)piperidine—-l-carboxylate (630 mg, 1.32 mmol)
produced in Example 1 below, and the mixture was stirred
for 1 hour. The solvent was distilled off under reduced
pressure. To the obtained residue, a 1 N agueous sodium
hydroxide solution (20 mL) was added, and the deposit was
coliected by filtration and washed with water to obtain
the title compound as white powder (489 mg, vield: 99%).

"H-NMR (500 MHz, DMSO-d¢) 8 ppm: 8.54 (1H, d, J = 9
Ez), 8.52 (1H, s), 7.73 (2H, s), 6.20 (1H, s), 5.15-5.10
(IH, m), 4.09 (2H, t, § = @ Hz), 2.28 (2H, t, J = 9 Hz),
3.14 {(3H, s;, 2.97-2.%94 (2H, m), 2.56 {(2H, ©, J = 10 Hz),
1.95-1.93 (2H, m), 1.53-1.45 (2HE, m).
[ciell
{Reference Example 29) 1-(6-{[1-(lH-imidazol-1-
ylcarbonyl)piperidin-4-ylloxyipyrimidin-4-y1)-5-
(methylsulfonyl)indoline

1,1'~carbonyidiimidazole (67.0 mg, 0.413 mmol) was
added to a THE (2.06 mi) solution of the 5-
(methylsulfonyl)-1-[&-(piperidin-4-yloxy)pyrimidin-4-~
vilindoline (103 mg, G.27> mmol) vroduced 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, vield: B8Z%).

C (0)0 (tBu) H 415 S (0)2 (iPr)
C(0) 0 (CH)2F 417 S (0) 2
H C (0) OCH2CHF2 419 S (0) 2



HHC(0) OCH2CF H 420 S (0) 2 (in) 1H 0 (0) (iBu) 421 S (0)Pr) H M

C(0) O (iPr) H422 S (0) 2 (iPr) Me C (0) O (tau) H 423 S (0) 2 (iPr)

_ HM C (0) OCH2(cPr) 424 S (0)Pr) C(0) 0 (CH2)2F 425 S (0) 2 (iPr)
84 =

"H-NMR (500 MHz, DMSO-de) & ppm: 8.56 (1H, s), 8.55
(1K, 4, J = 9 Hz), 8.05 (1H, s), 7.74 (1H, s), 7.73 (1H,
d, J =7 Hz), 7.49 (1H, s), 7.04 (1H, s), 6.25 (1H, s},
5.39-5.35 (1H, m), 4.10 (2H, t, J = ¢ Hz), 3.79-3.74 (2H,
m), 3.49-3.44 (2H, m), 3.30-3.27 (ZH, m), 3.1%5 (38, s},
2.13-2.07 (2H, m), 1.83-1.75 {(2H, m}.
[0le2]
{Reference Example 30} 5-({ethylsulfonyl)-1-[6-(piperidin-
d-yloxy)pyrimidin-4-yllindoline

The same reaction as in the methed described in
Reference Example 28 was performed using tert-butyl 4-
({6-[5-(ethylsulfonyl)indeclin~l~yl]lpyrimidin-4-
yviiroxylpilperidine-l-carboxylate {(2.58 g, 5.58 mmol)
produced in Example 30 below to obtain the title compound
as white powder (1.72 g, vield: 79%).

‘H-NMR (500 MHz, DMSO-d¢) 8 ppm: 8.35 (1H, d, J = 9
Hz), 8.52 (1H, s), 7.6% (1H, d, J = 9 Hz), 7.68 (1H, =),

.21 (1H, s}, 5.15-5.10 {(1H, mj, 4.09 {(2H, &, T = 9 Hz),

(U8

3.30-3.26 {34, m), 3.22 (2H, g, J = 7 Hz), 2.9%6 (2H, dt,
J =13 Hz, 4 Hz), 2.57 (2H, td, J = 11 Hz, 1 Hz), 1.97-
1.94 (2K, m}y, 1.49% (2H, £, § = 9 Hz, 4 Hz}, 1.10 (3RH, t,
J = 7 Hz}).

[0163]

(Reference Example 31} 5~({ethylsulfonyl)-1-(6-{[1-{L1H~

imidazol-l-ylcarbonylipiperidin~4-vliloxyipyrimidin-4-

yv1}indoline



C(0) OBn H 426 S (0) 2 (iPr) HM C(0) OCH2CF3 H 427 S (0) 2 (iPr) _ H
Me C (0) (n3u) 428 S (0) 2 (iPr) Ove C(0) O (iPr) H429 S (0) 2 (iPr)
HOw C(0) 0 (tBu) 430 S (0) 2 (iPr) N H 0l4e C (0) OCH2(ePr) 431

—_— 3 —_

The same reaction as in the method described in
Reference Example 29 was performed using the 5H-
fethylsulfonyl)~1~[6-(piperidin-4-yloxy)pyrimidin-4-
yllindeoline (1.96 g, 5.05 mmol} produced in Reference
Example 30 to obtain the title compound as white powder

(1.98 g, vield: 81%).

o

'H-NMR (500 MHz, DMSO-dg) & ppm: £.56 (1H, d, J = 9
Hz), &.56 (1H, s), 8.05 (1H, s), 7.6%9 (1H, d, J = 7 Hz),
7.68 (1H, s), 7.49 (1H, s), 7.04 (1H, s), 6.25 (1M, s),
5.40-5.35 (1H, m}, 4.10 (2H, t, J = 8 Hz), 3.79-3.74 (2H,
m), 3.49-3.44 {(2H, m), 3.29 (2H, t, J = 9 Hz), 3.21 {(2H,
q, J =7 Hz), 2.13-2.08 (2H, m}, 1.83-1.75 (2H, m), 1.10
(3H, t, J = T Hz).

[0164]
(Reference Example 32} 1-[¢~(piperidin-4-yloxy)pyrimidin-
4-yli-5-{propylsulfonyl)indoline hydrochloride

The same reaction as in the method described in
Reference Example 27 was performed using tert-butyl 4-
({e-[5-{propylsulfonyl)indolin-l~yllpyrimidin—4-
vlloxy)piperidine-l-carbozrylate (1.19 g, 2.37 mmol}
produced in Example 36 to obtain the title compound as
white powder (1.07 g, vyield: equivalent).

‘H-NMR (400 MHz, DMSO-dg) & ppm: 8.96 (‘2}1, brs),
§.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 (24,
t, J = 89 Hz), 3.31-3.08 (8H, m), 2.19-2.14 (2H, m), 1.99-

1.87 (Z2H, m), 1.60-1.50 (2H, m), 0.91 (3H, t, J = 7 Hz).



S (0) 2 (iPr) Ove C (0) O (CH2) 2P H432 S (0) 2 (iPr) HOWw C(0) OBn
433 S (0) 2 (iPr) - - HOW C (0) OCH2CF3 434 S (0) 2 (iPr) _ _HOw C
(0) (iBu) 435 S (0) 2 (cPr) C(0) O (iPr) 436 S (0) 2 (cPr)l - C
(0) O (iBu) H - 86 -

(0165}
(Reference Example 33} 1-(6-{[l-{lHE-imidazol-1-
ylcarbonyl)piperidin-4-yljoxylpyrimidin-4-yl)-5-
{(propylsulfonyl)indoline

Triethyiamine (286 uL, 2.05 mmol) and 1,1'=
carbonyldiimidazole (249 mg, 1.54 mmol) were added to a
THE ($.00 mL} sclution of the 1-[6—(piperidin-4-
vliexy)pyrimidin-4-ylj-5-{propyisulfonyl)indcline
nydrochloride {450 mg, 1.03 mmel) produced in Reference
Example 32, and the mixture was stirred at room
temperature for 3 hours. From the reaction solution, the
solvent was distilled off under reduced pressure. To the
residue, water was added, and the mixture was stirred.
The deposlit was collected by filtration and washed with

water to obtain the title compound as white powder (291

o

mg, vield: 57%).
| 'H-NMR (400 MHz, DMSO-d¢) & ppm: 8.56 (1H, s), 8.55
(1H, 4, J = 9 Hz), 8.05 {(1H, s), 7.69 (iH, d, J = 7 Hz),
7.68 (1H, s), 7.49 (1H, s), 7.05 (1H, s), €.25 (1H, s),
5.40-5.34 (14, 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, &, J = 7 Hz).

[0166]

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

d-y1]=5-(propylsulfonyl)indeline



437 S (0) 2 (CPS)
OCH2(cPr) 439 S (0) 2 (cPr)
(0) OBn 441 S (0)
(0) OCH2CF3

A 2 N agueous sodium hydroxide solution

0.726 mmol)

C(0) O (tBu) H 438 S (0) 2 (cPr)
C(0) O (CH2)2F 440 S (0) 2 (cPr)
2 (cPr) - HHC(0) OORCHF2 442 S (0)2 (cPr)

was added to an ethylene glycol

solution of the 1-(6-{[1-(I1H-imidazol-1-

(363 mL,

(3.6 mL)

yvlcarbonyl)piperidin-4-ylioxyipyrimidin-4-yl)-5-

{propylsulfenyl)indoline
Reference Example 33,

100°C for 2.5 hours,.

added,

rimes,

and dried over anhydrous sodium sulfate,

was distilled off under reduced pressure to obtain the

(180 myg,

Te the reaction solution,

0.3632 mmol)

and the mixture was stirred at

followed by extraction with ethyl acetate three

H C (0)

produced in

water was

The obtained organic layer was washed with water

and the solvent

s),

title compound as white powder (106 mg, vyield: 73%).
‘H-NMR (500 MHz, DMSO-ds) & ppm: 8.54 (1H, d, J = 9
Hz), 8.53 (lH, s, 7.69 (IH, d, J = © Hz), 7.68 (1H,
6.21 {(1H, s), 5.18-5.11 {1H, m), 4.09 (2H, t, J = 9 Hz),
3.21-3.17 (4H, m), (2H, dt, J = 13 Hz, b Hz), 2.67~
2.60 (2H, m), 2.00-1.95 (Z2H, m}, 1.60-1.49 (4H, m), 0.91
(3#, £, J = 7 Hz}
[0167]

{Reference Exampls 35)

I={o~{[1~{1lH-imidazol-1-

ylcarbonyl)piperidin-4-ylloxylpyrimidin-4-y1)-5-

(Lsopropylsulfonyllindoline

The same reaction as in the method described in

Reference Example 28 was performed using tert-butyl 4-
({6—-[5-(isopropylsulfonyl)indolin-i-yllpyrimidin-4-

vlloxy)piperidine-l-carboxylate

(272 mg,

0.541 mmol)

Cc
HHC



H 443 S (0) 2 (CPr) HHC(0) (iBu) H444 $ (0) 2 (cPr) me ¢ (0) o (
Pr) H-445 S (0) 2 (cPr) Me C (0) O (tBu) H 446 S (0) 2 (cPr) - HM C
(0) OCH2(cPr) H 447 $ (0)2 (cFr) H M C (0) 0 (CH2)2F H ;448 S (0)2 (cPr)

Ve

produced in Example 32 below to cbtain a white powdery

compound.

[0168]

The same reaction as in the method described in
Reference Example 33 was performed using the obtained
compound to obtain the title compound as white powder
(240 mg, yield: 91%).

'H-NMR (500 MHz, DMSO-dg) & ppm: 8.57 (1H, d, J = 9
Hz}, 8.56 {(1H, s), 8.05 (1H, s), 7.66 (1H, d, J = 8 Hz),
7.685 (1H, s), 7.49 (1H, sy, 7.04 (1H, s), 6.25 (1lH, s},
5.40-5.35 (1H, m), 4.10 (2H, &, J = & Hz), 3.79-3.74 {2H,
m), 3.4%9-3.44 (2H, m), 3.31-3.28 (3H, m), 2.13-2.07 (2H,
my, 1.83-1.75 (2H, m), 1.16 (6H, d, J = 7 Hz).

[0169]
{(Reference Example 36 5-{iscohutylsuifonyl)~1-[6-
{(piperidin-4-yloxy)pyrimidin-4-yl]indoline

The same reaction as in the method described in
Reference Example 30 was performed using tert-butyl 4-
({6~[5-(iscbutylsulfonyl)indolin-1-yl]lpyrimidin—-4-
viloxy)piperidine-i-carboxylate (2.08 g, 4.03 nmmol).
produced in Example 25 below to obtain the title compound

as white powder (1.60 g, yileld: 85%).

f
o

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.54 (1H, d, J =
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, J = 9 Hz), 3.28 (2H, £, J =9

Hz)y, 3.13 (2H, d, J = 7 Hz), 2.98-2.%94 (2H, m), 2.59-2.54



C (0) OBn

C(0) (iBu) H - 36 - 451 S (0) 2
(cPry  HOW C(0) O (tBu) H 453
454 S (0)2 (CPr)

449 S (0)2 (5Pr) - HMe C
(CPr
S (

(ZH, m), 2.03-1.93 (3H, m), 1.53-1.45 (2H, m), 0.27 (¢H,
d, J = & Hz).
[0170]
(Reference Example 37) 1-(6-{[l-{(lH-imidazol~1~
vicarbonyl)piperidin-4-viloxylpyrimidin-4-yl) -5~
(iscobutylsulfonyli)indoline

The same reaction as in the method described in
Reference Example 33 was performed using the 5-
{isobutylsulfonyl)-1-{6- (piperidin-4d-yioxy)pyrimidin-4-
yllindoline {900 mg, 2.16 mmol) produced in Reference
Example 36 to cobtain the title compound as white powder
(965 mg, yield: 88%}.

'H-NMR (500 MHz, DMSO-ds;) & ppm: 8.56 (1H, s), 8.55
{1H, d, J = 9 Hz), B.05 (1H, s), 7.71 (iH, d, T = 9 Hz),

7.70 (1H, s}, 7.49 (1H, s), 7.04 {(1H, s}, ©6.25 (1H, s},

5.40-5.35 (iH, m}, 4.10 (2H, t, J = 9 Hz), 3.79~3.74 (ZH,

= & Hz), 2.13-2.07 (2H, m}, 2.03~1.95 (1H, m), 1.83-1.77

(PH, m), 0.96 (6H, &, J = 7 Hz).

[0171]

(Reference Example 38) 5b-I(cyclopropylmethyl)sulfonyl]l-1-

[6~(pilperidin~4-yloxy)pyrimidin-4-yilindoline

The same reacticn as in the method described in
Reference Example 30 was performed using tert-butyl 4-
[{e-{5-] (cyclopropylmethyl)sulfonyl]lindolin-1-

vilpyrimidin-4-yljoxy)piperidine~l-carboxylate (1.36 g,

(0) OCH2CF3 450 S (0)2 (cPr)
) HOHS C(0) O ( Pr) H452 S
0)2 (cPr ) OVe C (0) OCH2 (cPr

-

mj, 3.49~3.44 {(2H, m), 3.31-3.27 (2H, m), 3.13 (2H, d, J

H Me

(
)

0) 2



OHS C (0) O (CH2)2F 455 S (0)2 (cPr)
bie C (0) OCH2CF3 457 S (0) 2 (cPr)

HOVe C (0) OBn H 456 S (0)2 (cPr)
OVe C (0) (113c) H 458 S (0)2Bu

HHC(0) O (iPr) lil 459 S(0)213u _ é% q_(O) 0 (tau) 460 S(0)213u
2.64 mmol) produced in Example 56 below to cobtain a white
powdery compound (621 mg, yield: 57%)}.

'H-NMR (400 MEz, DMSO-ds) & ppm: 8.55 (1H, d, J = 9
Hz), 8.52 {(lH, s, ), 7.69 (1H, d, J = 8 Hz), 7.68 (1H, s),
6.20 (1H, s), 5.16-5.09 (1H, m), 4.09 (2H, t, J = 9 Hz),
3.28 (2H, t, J = 9 Hz), 3.17 (2H, d, J = 7 Hz), 2.96 (Z2H,
dt, J = 13 Hz, 4 Hz}, 2.60-2.54 (2H, m), 1.98-1.%92 (2H,
m), 1.54-1.45 (2H, m), 0.88-0.79 (1H, m), 0.47-0.43 (2H,
m)y, 0.13-0.09% (2H, m).
[0172]

{Reference Example 392)

5-{{(cyclopropylmethyl)suifonylji-1-

(6-{{1-{1lH-imidazol~1~ylcarbonyl)piperidin-4-

viloxylpyrimidin-4-yl)indoline

The same reaction as in

the method described in

Reference Example 33 was performed using the 5-

[ {(cyclopropylmethyl)sulfonyl

vioxy)pyrimidin-4-yl]lindoline

i-1=-[6-{piperidin-4-

(122 mg, 0.293 mmol)

produced in Reference Example 38 to obtain the title

compound as white powder (121 mg, yield: 81%).

'HoNMR (500 MHz, DMSO-dg) & ppm: 8.56 (1H, s), 8.55
(14, d, J = 9 Hz), 8.05 (1H, s), 7.70 (1H, d, J = 8 Hz),
7.69 {1H, sy, 7.49 (1H, s), 7.04 (1H, s), 6.25 (1H, s),
5.40-5.35 (1H, m), 4.11 (2H, t, J = 9 Hz), 3.79-3.74 (2H,
m), 3.49-3.44 (2E, m), 3.31-3.27 (2H, m), 3.18 (2H, d, 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]



HC (0) OCH2 (cPr) H 461 S (0)2Bu - HH C (0) 0 (CH)2F H 462 S (0)2Bu
H C(0)03n 463 S (0)2Bu H H C (0) OCH2CF3 464 S(0)233u C (0) (113u)
465 S (0)2BU HM C(0) 0 () 466

(Reference Example 40) tert-butyl 4-[(6-chloro-5-
methylpyrimidih—4—yl)oxy}piperidine—l—carboxylate

Tert-pbutyl 4-hydroxypiperidine-l-carboxylate (2.47 g,
12.3 mmol) and potassium tert-butoxide (1.42 g, 12.7
mmol) were added to a THF (20 ml) solution of 2,4-
dichloro-3-methylpyrimidine (1.60 g, 9.82 mmol), and the
mixture was stirred for 2 hours. To the reaction
solution, water was added, followed by extraction with
ethyl acetate three times. The cbtained organic layer
was washed with saturated saline and dried over anhydrous
sodium sulfate, and the solvent was distilled off under
reduced pressure. The obtained residue was purified by
silica gel column chromatcography (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: 8.3% (14, s), 5.36-
5.31 (1E, m), 3.75-3.69 (2H, m), 3.75-3.69 (2H, m), 3.39-
3.32 {(2H, m), 2.23 (34, =), 2.02-1.95 (2H, m}, 1.80-1.72
(2H, m), 1.48 (8H, =).
[0174]
{(Reference Example 41) tert-butyl 4-]({6-chloropyrimidin-
d-yl)oxylpiperidine~i-carboxylate

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

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

o



S (0)2Bu C(0) 0 (tBu) 467 S(0)22u Me C (0) OCH2 (cPr) H 468 S
(0)2Bu. Me C (0) O (Cl12)2F 469 S (0)2Bu H Me C(0)03x 470 S(0)23u H
Me' C (0) OCH2CF3 H 471 S (0) 2Hu Me C (0) (iBu) H

'H-NMR {400 MHz, CDCls) & ppm: 8.55 (1H, s), 6.76 (1H,
sy, 5.34-5.28 (1H, m), 3.7%-3.75 (2H, m), 3.32-2.26 {(2H,
m), 2.02-1.96 (24, m), 1.78-1.69 (Z2H, mj), 1.48 (SH, s).
[0175]

{Reference Example 42) iscpropyl 4-{(6-chloropyrimidin-4-
vl)oxylpiperidine~l~carboxylate

The same reaction as in the method described in
Reference Example 40 was performed using 2, 4-
dichloropyrimidine (4.19 ¢, 28.1 mmol) and, instead of
tert-butyl 4-hydroxypiperidine-i-carboxylate, isopropyl
4~hydroxypiperidine-l-carpoxylate (5.25 g, 28.1 mmol) to
obtain the title compound as white powder (5.88 g, vyield:

70

o

V.
'H-NMR (500 MHz, CDCls) & ppm: 8.55 (1H, s), 6.76 (1H,
s}, 5.35-5.31 (1#, m), 4.93 {(1H, sept, J = & Hz), 3.81-
3.79 (2H, m), 3.36-3.31 {2H, m), 2.01-1.96 (2H, m), 1.78=~
1.72 {(2H, m), 1.26 {(6H, d, J = 6 Hz).
0176}
(Reference Example 43) tert~butyl 4-[(6-chloro-5-
methoxypyrimidin-4-yi)oxy]piperidine~-l-carboxylate

The same reaction as in the method described in
Reference Example 40 was performed using 2,4-dichloro-5-
methoxypyrimidine (302 mg, 1.50 mmcl) to obtain the title
compound as white powder (357 mg, yield: 6%%).

'H-NMR (400 MHz, CDCls) & ppm: 8.27 (1H, s), 5.40-
5.34 (1H, m), 2.91 (3H, s), 3.78=3.72 (2H, m), 3.39-3.33

(2H, m), 2.04~-2.97 (2H, m), 1.48 (9H, s).



472 S(0)23u OVe C(0) O (iPr) H473 S(0)213u H Ove C (0) O (tau) 474
S (0)2BU H OWw C (0) OCH2 (cPr) H 475 S (0)2Bu Ove C (0) 0 (CH2)2F
476 S(0) 28u Ove C (0) 0130 477 S (0)2Bu - H OV C (0) OOH2CF3

[(0177]
(Reference Example 44) tert-butyl 4-{[6-(5-{[2-
{benzyloxylethyl]lsulfonvliindolin~l-yl)pyrimidin-4-
vijoxyipiperidine-li-carboxylate

The same reaction as in the methoed described in
Example 56 was performed using the tert-butyl 4-[(6-
chloropyrimidin-4-yl)oxylpiperidine~l-carboxylate (397 mg,
1.27 mmol) produced in Reference Example 41 and, instead
of 5-[{cyclopropylmethyl)sulfonyl]indocline, the 5-{[2-
(benzyloxyiethylilsulfonyilindoline (216 mg, 0.998 mmol)
produced in Reference Example 13 to obtain the title

).

feisg

compound as pale yellow oll (486 mg, yield: 82
'"H~NMR (400 MHz, CDCls3) & ppm: 8.53 (1H, d, J = 9 Hz),
g.51 (iH, &4, J =1 Hz}, 7.74 (1H, dd, J = 9 Hz, 2 Hz),
7.3 {(1H, m}, 7.27-7.21 (3H, m), 7.18-7.13 (2H, m), 5.98
{1, d, J = 1 Hz), 5.32 (1H, m}, 4.40 (2H, =), 3.99 (2H,
t, 3 =9 Hz}, 3.85 (2H, t, J = 6 Hz), 3.81 (2H, m), 3.42
(2H, t, § = & Hz), 3.28 (2H, m}, 3.16 (2H, #, JT = & Hz),
2.01 (2H, m), 1.73 (2H, m), 1.48 (9H, s).
[0178]
(Reference Example 45) tert-butyl 4-{{6-{5-
[ {dibenzylamino)sulfeonyllindolin-l-ylipyrimidin~4-
vljoxyipiperidine-l-carboxylate
The same reacticn as in the method described in
Example 56 was performed using the tert-butyl 4-[{6-
chloropyrimidin-4-vyijoxylpiperidine-l-carboxylate (185 mg,

0.581 mmol) produced in Reference Example 41 and, instead



H478 $ (0)2Bu  H OWVe C (0) (iBu) , 479 S (0)au) - - HHC (0) 0 ( Pr) H
480 S(0) 2( 1Hu) HC(0) 0 ()Su) 481 S (0)2 (iBu) - HHC (0) 0 (t13u)
482 S ( 0)2 (iBu) HHC(0) OCH2(cPr), 483'S (0)Bu) H

of 5~[{cyclopropylmethyl}sulfonyllindcoline, the l-acetyl-
N, N-dibenzylindoline-5-sulfconamide (187 mg, 0.493 mmol)
produced in Reference Example 18 to obtain the title
compound as colorless o0il (269 mg, yield: 83%).

'neNMR (400 MHz, CDCls) & ppm: 8.52 (1H, d, J = 8 Hz),
8.51 (1H, s), 7.74 (1H, dd, J = & Hz, 2 Hz), 7.57 (1H, s},
7.25-7.20 (6H, m), 7.12-7.07 {4H, m), 5.%8 (1H, s}, 5.32
{1H, m), 4.31 (4H, s), 4.05 {(2H, t, J = 9 Hz), 3.81 (2H,
m), 3.33-3.22 (4H, m), 2.01 (2K, m), 1.73 (2H, m), 1.48
(OH, s).

(01797

{Example 1) tert-butyl 4-{{6-[b~(methyvlisulfenyl)indolin-
1-yllpyrimidin-4-ylloxy)piperidine~l-carboxylate
(exemplary compound Nc: B)

Tert-butyl 4-hydroxypiperidine-l-carboxylate (1.24 g,
6.16 mmol) was added at 0°C to & THF {15 mlL) 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. Te¢ the reaction sclution, the 1-
(6-chloropyrimidin-~4~yl)-5—-(methylsulfonyl)indoline (1.87
g, 6.04 mmol) produced in Reference Example 15 and THE (5
mL) were added, and the mixture was stirred at 70°C for 4
hours. To the reaction solution, a saturated aqueous
sclution ¢f ammonium chloride was added, followed by
extraction with ethyl acetate three times. The obtained

organic layer was washed with saturated saline and dried



(0) 0 (CH2)2F H 484 S (0)2 (113c) H C (0) 013n H 485 S (0) 2 (1Bu)
0 (0) OCH2CHF2 H 486 S (0)2 (i Bu) C (0) OCH2CF2 487 S (0) 2 (113u)
(0) (iBu) 488 S (0) 2 (iBu) Me C_(0) OP H 489 S (0) 2 (iBu)

over anhydrous magnesium sulfate, and the solvent was
distilled off under reduced pressure. The obtained
residue was purified by silica gel column chromatography
[{1) hexane:ethyl acetate=50:50, V/V; (ii} ethyl acetate].
The obtained crude product was washed with water and

diiscpropyl ether to obtain the title compound as white

oe

powder {2.03 g, vyield: 71%).

'H-NMR (400 MHEz, CDCls) & ppm: 8.58 (1H, &, J = 9 Hz),
8.51 (1H, 4, I = 1 Hz}, 7.79 (1H, dd, J = % Hz, 2 Hz),
7.72 {(1H, &, J = 2 Hz), 5.%8 (1lH, d, J = 1 Hz}, 5.35-5.28
(1H, m), 4.07 (24, t, J = 8 Hz), 3.83-3.77 (2H, m), 3.33-
3.25 (4H, m), 3.04 (3H, s), 2.03-1.97 (2H, m), 1.77-1.69
(2H, m), 1.48 (GH, s);

MS (ESI) m/z: 475 [M+HI™.

[0180]

{(Example 2) isopropyl 4-({6-[5-{methylsulfonyl)indclin-1-
yllpyrimidin-4~yljioxy)piperidine-l~carboxyiate [(exemplary
compound No: 4]

Trifluorcacetic acid (1 mlL) was added to a
dichloromethane (1 mL) solution of the tert-butyl 4-{({6-
[Bw{methyisulfonyl)indolin-1-yl]pyrimidin=-4-
yvlloxy)piperidine~l-carboxylate (188 mg, 0.3%6 mmcl)
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



C (0) O (tBu) 490 S (0)2 (iBu)

H M C (0) OCH2(cPr) 491 S (0)2
2 ( 11) HM C(0) OHh 493 S
( ) 2 (iBu) C (0) (iBu) 495 S

~ Me C(0) 0 (CH2)2F H 492 S (0
"(iBu) H Me C (0) OCH2CF2 H 494
(1 Bu) -

mU)“’I

triethylamine (276 pl, 1.928 mmol) were added at 0°C, and
the mixture was stirred at room temperature. After 1.5
hours, isopropyl chloroformate (100 ul, 0.878 mmol) and
triethylamine (410 upL, 2.94 mmol) were added to the
reaction solution, and the mixture was further stirred
for 1 hour. To the reaction solution, water was added,
follewed by extraction with ethyl acetate three times.
The obtained organic layver 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 coclumn
chromatography [{i) hexane:ethyi acetate=70:30-50:50,
V/V; (ii) ethyl acetate] tc obtain the title compound as
white powder (82.8 mg, yield: 45%).

Y-NMR (400 MHz, CDCls) & ppm: 8.357 (iH, d, J = 9 Hz),
.51 (1H, d, J = 1 Hz), 7.79 (1H, dd, J = 9 Hz, 2 Hz),
7.72 (1H, d, J = 2 Hz), 5.98 (lH, d, J = 1 Hz), 5.36-5.30
(1H, m), 4.%4 (1H, sept, J = & Hz), 4.07 (ZH, t, J = 8
Hz}, 3.87-3.80 (2H, m), 3.36-3.2% (4H, m), 3.086 (3K, s},
2.03-1.98 {(2H, m}, 1.78-1.70 {(2H, m}, 1.26 (6H, d, J = ¢
Hz);

MS (ESI) m/z: 461 [M + H]".

[0181]

{(Example 3) 2-fluoroethyl 4-({&6-[5~
(methylsulfonyl)indolin~l-yllpyrimidin—4=-
ylloxy)piperidine-l-carboxylate (exemplary compound No:

343



OVe C(0) O (iPr) 496 S (0) 2 (iBuy - HOWw C(0) O (tBu) H 497 S (0) 2
(iBu)~ HOWe C(0) OCH2(cPr) 498 S (0) 2 (1Bu) H OWwe C (0) 0 (CH2)2F

499 $ (0)2 (iBu) Ove C (0) OHn H 5og78 (0)2 (iBu)y H Ow C (0) OCH2CF3
- 37 - - 97 -

Diiscopropylethylamine (178 pL, 0.997 mmeol) and (2-
fluorcethyl) chloreformate (33 ul, 0.350 mmol) were added
at 0°C to a dichloromethans (2 ml) suspension of the 5-
(methylsulfonyl)-1-[6~(piperidin-4-yloxy)pyrimidin-4-
yvilindoline hydrochloride (188 mg, 0.396 mmol} produced
in Reference Example 27, and the mixture was stirred at
room temperature for 80 minutes. 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
anhvdrous magnesium sulfate, and the solvent was
distilled off under reduced pressure. The obtained
residue was purified by silica gel column chromatography
[{i) 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=1:1, V/V] to obtain the
title compound as white powder (58.8 mg, vield: 38%).

1H-NMR (400 MHz, CDCls) & ppm: 8.58 (1H, d&, J = 9 Hz},
8.51 (1H, ¢, § = 1 Hz}, 7.79 (l1H, dd, J = 9 Hz, 2 Hz},
7.72 (1, d, J = 2 Hz}, 5.99 (iH, d, J = 1 Hz), 5.38-5.35
{(1H, m), 4.70-4.68 (1H, m;, 4.58-4.56 (1H, m), 4.40G-4.38
(1H, m), 4.33-4.31 (1H, m}, 4.07 (2K, &, J = 9 Hz), 3.88-
3.82 (2H, m), 3.44-3.38 (2H, m), 3.32 (2H, ©, J = 9 H=z},
3.04 (3H, s), 2.06-2.00 (2H, m), 1.82-1.74 (2H, m):
MS (ESI) m/z: 465 [M + HI".

[0182]



501 S (0) 2 (iBu) OV C (0) (flu) H502 S (0)2 (CBU) - HNC (0) 0

(iPr).-H503 S (0)2 (cBu) | aHC(0) 0 (tBu) H504 S (0) 2 (cHu) Il HC
(0) OCH2(cPr) 505 S (0) 2 (cau) - C(0) 0 (CH2)2F H506 S (0) 2 (ca.")
HC (0) OBn - 98 -

(Example 4) 4-[4-{{6-[5~-{methylsulfonyl}indolin-~1-
vilpyrimidin-4-ylloxy)piperidin~l-yl]-4-oxobutan-2-ol
{exemplary compound No: 97)

3-~hydroxybutancic acid (61 uL, 0.66 mmol),
diisopropylethylamine (102 pL, 0.571 mmol), and 4-
{dimethoxy-1,3,5~triazin-2-yl)-4-methylimerpholinium
chleoride (235 mg, 0.849 mmol) were added to an ethanol (3
ml) suspension of the 5-(methylsulfonyl)-1-[6-(piperidin-
d-yloxy)pyrimidin-4-yl]indoline hydrochloride (224 mg,
0.545 mmol) produced in Reference Example 27, and the
mixture was stirred at room temperature for 3 days. To
the reaction solution, water was added, followed by
extraction with dichloromethane three times. The
obtained organic laver 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 thin-layer silica gel
chromatography (dichloromethane:methanol=1:1, V/V). The
obtained crude product was washed with diisopropyl ether
te obtain the title compound as gravish white foam (174
mg, yvield: 69%),

'H-NMR (400 MHz, CDCls) & ppm: 8.57 (1E, d, J = § Hz),
8.51 (1K, brs), 7.79 {(1H, dd, J§ = 9 Hz, 2 Hz}, 7.72 (1H,
d, J =2 Hz), 5.99 (1IH, brs), 5.42-5.37 (1iH, m), 4.24-
3.30 (SH, m), 3.04 (3K, s), 2.55-2.31 (2H, m), 2.08-2.00
{2, m), 1.84-1.76 (2H, m), 1.24 (3H, d, J = 7 Hz);:

M3 {FABR) m/z: 461 M + HI".



H 507 S (0)2 (CIBU) -' H N C (0) OCH2CF3 508 S (0) 2 (cHu) H C (0)
2 (01311) - - HMe C(0) O ( -Pr) 510 S (0) 2 (cHu)

(flu)-H 509 S (0)
Me C (0) O (t-Bu) 511 S (0) 2 (cBu) ;M C (0) QoR(c-Pr) 512 S (0) 2

(C) 3u)

H Me

[0183]

(Exanple 5} benzyl 4-{({6-[5-{methylsulfonyl)indclin-1-
yllpyrimidin~4~yljioxy)piperidine~l-carboxylate (exemplary
compound No: 49)

Diisopropylethylamine (93 pL, 0.53 mmol) and benzyl
chloroformate (57 pL, 0.40 mmol) were added at 0°C to a
dichloromethane {5 ml) scliution of the 5-
(methylsulfonyl)-1-[6-(piperidin-4-yloxy}pyrimidin-4-
vilindoline (100 mg, 0.267 mmol) produced in Reference
Example 28, and the mixture was stirred at room
temperature for 1 hour. To¢ the reaction sclution, water
was added, followed by extraction with dichloromesthane
three times. The obtained organic layer was washed with
saturated saline and dried over anhydrous magnesium
sulfate, and the solvent was distilled off under reduced
pressure. The obtained residue was purified by silica
gel column chromatography (hexane:ethyl acetate=5:1-1:1,
V/V). The obtained crude product was washed with

diiscpropyl ether to obtain the title compound as white

o

powder (67.3 mg, yiela: 50%).

'H-NMR (400 MHz, CDCls) & ppm: 8.58 (iH, d, J = 9 Hz),
8.51 (1H, &, J =1 Hz), 7.79% (14, dd, J = 9 Hz, 2 Hz),
7.72 (1H, brs), 7.38-7.37 (5H, m), 5.98 (iH, &, 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, T = 9
Hz), 3.04 (3H, s), 2.05-1.98 (2H, m), 1.80-1.72 (2H, m);

MS (CI) m/z: 509 [M + Hi'.

H



C (0) 0 (CH2)2F 513 S (0) 2 (cBu) Me C (0) oBn H 514 S (0) 2 (cHu) -
Me C (0) OCH2CF, 515 $ (0) 2 (cBu) If Me C (0) (i-Bu) H516 S (0) 2
(CHu)  HOWe C(0) 0 (iPr) H517 S (0) 2 (cBu) Ove C(0) O (tBu) H 518
S (0) 2 (cHu) ~ 100 -

[0184]

(Example 6) butyl 4-({é6-[5-(methylsulfonyl)indolin-1-
yllpyrimidin-4-ylloxy)piperidine-i-carboxylate {exemplary
compound No: 5)

Diisopropylethylamine (186 uL, 1.07 mmol) and butyl
chloroformate (21 pL, 0.40 mmol) were added at 0°C to a
dichloromethane (5 mL) solution of the 5-
(methylsulfonyl)-1l-{é~(piperidin-4-yloxy)pyrimidin—4-
vllindoline (100 mg, 0.267 mmol) produced in Reference
Example 28, and the mixture was stirred at room
temperature for 1 hour. To the reaction selution, water
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_r@duced
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, vield: 43%).

*H-NMR (400 MHz, CDCls) & ppm: 8.58 (1H, &, J = 9 Hz),

8.51 (iH, ¢, J = 1 Hz), 7.79% (1lH, dd, J @ Hz, 2 Hz),
7.72 (1H, brs), 5.98 (1H, d, J = 1 Hz), 5.36-5.31 (1H, m),
4.10 (2H, t, J =7 Hz), 4,07 (2H, ©, J = 9 Hz), 3.87—3780
(2H, m), 23.38-3.29 (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,
my, 0.95 (3H, ©, J = 7 Hz):

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



OVe C (0) OCH2 (cPr) H 519 S(0)2(a) HOW . C(0) 0 (CH)2F H 520 S (0) 2
(cBu) Owve C (0) OBn H521 S (0) 2 (cBu) Ove C (0) OCH2CF3 522 S (0)2
(cBu) - Owe C(C) (flu) H523 S(0)2Pn - HHC (0) O (sPr 524 S (0)2Pn

- 101 -

[0185]

(Example 7) propyl 4-{{6~-[5-(methylsulfonyl)indolin-1~
yllpyrimidin-4-ylloxy)piperidine-l-carboxylate (exemplary
compound Nc: 3)

The same reaction as in the method described in
Example 6 was performed using the b-(methylsulfonyi}-1-
[6- (piperidin-4-yloxy)pyrimidin-4-yljindeline (100 mg,
0.267 mmol) produced in Reference Example 28 and, instead
of hutyl chloroformate} propyl chloroformate {45 pL, 0.40

mmel) to cbtain the title compound as white powder (58.6

o

mg, yvield: 48%).

i
W
i
N

H-NMR (400 MHz, CDCli) & ppm: 8.58 (1H, d, J
8.52 (18, 4, J = 1 Hz}, 7.7% (14, dd, J = $ Hz, 2 Hz},
7.72 (1H, brs)y, 5.99 (1H, s}, 5.37-5.32 (1H, m}, 4.10~
4,05 (4H, m), 3.05 (3H, s}, 2.05-1.98 (2H, m), 1.80-1.63
{(4H, m), 0.%86 (3H, t, J = 7 Hz};

MS (CI) m/z: 461 [M + H]".

[0186]

(Example 8) 2-methoxyethyl 4-({6-[5~
(methylsulfonyl)indolin~1~yl]?yrimidin—4—
viloxy)piperidine~l-carboxylate {(exemplary compound No:
40)

The same reaction as in the method described in
Example 6 was performed ﬁsing the 5-(methylsulfonyl)-1-
[6-(piperidin—-4-yloxy)pyrimidin-4-yllindoline (100 mg,
6.267 mmol) produced in Reference Example 28 and, instead

of butyl chlorcformate, methoxyethyl chloroformate (46 ulL,



C(0) 0 (tBu) H525 S (0) 2 (cPn) - HC(0) OliPr 1 526 S (0)2 (CPn)
HHC(0) 0 (tBu) 527 S (0)2Hx HHC (0) 0 ( Pr) 528 S(0)2Hx HHC
(0) 0 (tBu) H 529 S (0) 2 (cHx) _cl(O%) 0 (iPt) H530 S (0) 2 (CH20

0.40 mmol) to cobtain the title compound as white powder
(79.6 mg, yield: 63%).

'H-NMR (400 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
g.51 (1H, brs), 7.79 (1K, dd, J = 8 Hz, 2 Hz}, 7.72 (1lH,
brs), 5.99 {(1lH, s), 5.37-5.31 (1H, m), 4.28-4.25 (2H, m),
4.07 (2H, t, J = % Hz), 3.88-3.82 (2H, m), 3.64-3.61 (2H,
m), 3.41-3.30 (4H, m), 3.41 (3H, s), 3.0b (3H, s), 2.05-
1.98 (2H, m), 1.81-1.72 (4H, m);

MS (CI) m/z: 477 [M + H]".

[G187]

(Example 9} sec-butyl 4-({{6-]5-{methvisulfonyl)indclin-1-
vllpyrimidin-4-yliloxy)piperidine~-l-carboxylate (exemplary
compound No: 7)

Potassium tert-butoxide {174 mg, 1.5 mmol) was
added to a THE (3.5 mlL) solution of Z-butanol (86 mg,
0.93 mmol), and the mixture was stirred at room
temperature for 20 minutes. Then, & THF (3 mL) solution
of the 1-(6-{[{l1-{ilH-imidazol-l-yicarbonyl)piperidin—-4-
ylloxylpyrimidin-4-yl)-5-({methylsulfonyl)indoline {150 ng,
0.311 mmcl) produced in Reference Example 29 was added
thereto, and the mixtuxe was stirred at room temperature
for 2 hours. To the reaction scolution, & saturated
agqueocus solution of ammonium chloride and water were
added, followed by extraction with ethyvl acetate threse
times. The obtained organic laver was washed with
saturated saline and dried over anhydrous magnesium

sulfate, and the solvent was distilled off under reduced



C(0) O (tBu) H531 S (0)2 (Aly) - HHC(0) 0 ( Pr) H532 S (0)2 (
a HC(0) 0 (tBu) 533 S (0)2CH2 (Fry) C(0) 0 (Pr) H 534 S (0)2CH
HH'C(0) 0 (tBu) 535 S (0)2CH2(cPr) s, C (0) 0 (iPr) 536 S

(0) 2CH2( cPr) -

Aly) 1
(FtY)

pressure. The obtained residue was purified by silica
gel column chromatography (hexane:ethyl acetate=5:1-1:2,

V/V) to obtain the title compcound as white foam (20.0 mg,

o

vield: 14%).

'B-NMR (500 MHz, CDCls) & ppm: 8.59 (1H, d, J = 9 Hz),
g.52 (1H, s), 7.80 (I1H, dd, J = 9 Hz, 2 Hz), 7.73 (1H, d,
J = 2 Hz), 5.99 (1H, d, & = 1 Hz}, 5.37-5.32 (1H, m),
4.80~4.76 (1H, m), 4.08 (2H, t, J = 8 Hz), 3.87-3.82 (2H,
m), 3.37-3.30 (4#, m), 3.05 (3H, s}, 2.04-1.99 (2H, m),
1.79-1.71 {(2H, m), 1.55 (2H, s), 1.24 {(3H, 4, T = & Hz),
0.93 {(3H, t, J =7 Hz);

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

(0188}

{(Example 10) Z-cyclopropylethyl 4-{{6-[5-
(methylsulfonvyl)indolin-1-yilpyrimidin-4-
vlloxy)piperidine-l-carboxylate (exemplary compound No:
30)

The same reaction as in the method described in
Example 9 was performed using the 1-{(é-{[1l-(1H-imidazol~-
l-vlcarbonyl)piperidin-4-ylloxyipyrimidin—4-yl})~5=-
(methylsulfonyl)indeline {1500 mg, 0.311 mmol) procduced in
Reference Example 29 and, instead of Z~butancl, 2-
cyclopropylethancl (56 upL, 0.823 mmol) to obtain the title
compound as white powder (44.7 mg, yield: 30%).

'H-NMR (400 MHz, CDCls) & ppm: §.58 (iH, d, J = 9 Hz),
8.5% (1H, s}, 7.7% (1H, dd, J = 9 Hz, 2 Hz), 7.73-7.72

(i#H, m), 5.89 (1H, s}, 5.37-5.31 (1H, m), 4.18 (2H, t, J



HC (0) 0 (iBu)

(0)2CH2(cPr) - HH C (0) OCH2 (

537 S (0)2CH2(cPr) -

538 S
C(0) 0

HHC(0) 0 (tBu)

cPr) 539 S (0)2CH2(cPr) -

(CH2)2F 540 S (0)2CH2 (cPr) - HC (0) OBn 541 S (0)2CH2 (cPr) - -
(0) OCH2CHF2 542 S (0)2CH2(cPr) - 104 -
= 7 Hz), 4.07 (2H, t, J = 9 Hz), 3.88-3.81 (2H, m), 23.40-
3.30 (4H, m), 3.05 (3H, s), 2.06-1.99 (2H, m), 1.80-1.73
(2H, m), 1.58~1.53 (2H, m), 0.76-0.70 {1H, m), 0.49-0.45
(2H, m), 0.11-0.07 (2H, m);
M5 (CI) m/z: 487 [M + HI".
[0189]

(Example 11} (l-methylcyclopropyl)methyl 4-({6-[5-

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

viloxy)piperidine-l-carboxylate (exemplary compound No:

24)
The same reacticn as in the method described in

Example 9 was performed using the 1-(6-{[1-(lH-imidazol-

l-ylcarbonyl)piperidin-4-ylloxyipyrimidin-4-yi)-5-

(150 mg, 0.311 mmol) produced in

(methylsulfonyl)indoline

Reference Example 29 and, instead of Z~butanocl, (1=~

methylceyclopreopylimethancol (81 upl, 0.%3 mmol) to cobtain

the title compound as white powder (50.3 mg, yield: 33%).

CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),

7.79

‘H-NMR (500 MHz,

i

g.52 (iH, d, J = 1 Hz), (1H, dd, J Y Hz, 2 Hz),

7.72 (1H, brs), 5.99% (lH, d, J =1 Hz}, 5.38~5.32 (1H, m},

4.07 (24, t, § = 9 Hz}, 3.90 (2H, =), 3.90-3.83 (2H, m),

3.41-3.29 (4K, m), 3.04 (3H, s), 2.06-2.00 (2H, m), 1.81-

1.72 (2H, m), .14 (3H, s), 0.51-0.48 (2H, m), 0.37-0.34

(2H, m);

MS (CT) m/z: 487 (M + H]7.

[0120]

HHC



C (0) OCH2CF3 5 543 S (0)2CH2 (cPr) - C(0) (flu) 544 S (0)2CH2(cPr)

C (0)-0 (iPr) 545 S (0)2CH2(cPr) - HM C (0) 0 (tBu) 546 S (0)2CH
(cPr) = _HM C(0) OCH2 (cPr) 547 S (0)2CH2(cPr) H Me C (0) 0 (CH2)28
548 S (0)2CH2(cPr) - - 105 -

(Example 12} 2,2-diflucroethyl 4-({6-[5~
(methylsulfonyl)indolin-i-yllpyrimidin-4-
vlloxylpiperidine-l-carboxylate (exemplary compound No:
53)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[l-(1H~imidazol-
l-ylcarbonylipiperidin-4-yliozyipyrimidin-4-yl)-5-
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of Z-butanocl, 2,2-
diflucroethancl (76.5 mg, 0.933 mmol) to obtain the title

compound as white powder (105 mg, yield: 70%).

o

"H-NMR (500 MHz, CDCls} & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (lH, s8), 7.79 (1K, dd, J = 9 Hz, 2 Hz), 7.72 (1H,
brs), 5.9% (1H, s), 5.87 (1H, tt, J = B85 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-~1.9% (2H, m), 1.82~1.75
(2H, m};

MS (CI) m/z: 483 [M + H]".
[0181)
(Example 13} cycloheptyl 4-({&6-[5-
{(methylsulfonyl)indolin-li-yvlipyrimidin-4-
vlloxy)piperidine-li-carboxylate {(exemplary compound No:
23}

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[l~{(1lH-imidazol~

I-ylcarbonyl)piperidin-4-ylloxyipyrimidin-4-y1)-5-



Me C (0) 033n 549 S (0)2CH2 (cPr) Me C (0) OCH2CF3 550 S (0)2CH2 (
cPr).= 0 (0) (flu) - 38 - 551 S (0)2CH2(cPr) HOVe C(0) O (. Pr) H
552 i S (0)2CH2(cPr) OVe C (0) O (tEW) H 553 S (0)20H2(cPr) HOW C
(0) OCH2 (cPr) - 106 -

{methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, inétead of Z-butanol,
cycloheptanol (149 pl, 1.Z4 mmol) to obtain a crude
product. The obtained crude product was purified by
preparative HPLC [Inertsil ODS-3 (30 mm 1.d.x250 mm), GL
Sciences Inc., water:acetonitrile=95:5-0:100 (gradient)]
to obtain the title compound as white powder (18.0 mg,
yvield: B%).

'H-NMR (500 MHz, CDCls) 5 ppm: 8.58 (1H, 4, J = 9 Hz),
8.52 (1H, =), 7.80 (iH, dd, J = & Hz, 2 Hz), 7.73 (1H,
brs), 5.99 (iH, s), 5.36-5.32 (1IH, m), 4.%0-4.85 (1H, 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 {(2ZH, m), 1.95-1.8% (2H, m),
1.75-1.45 (12H, m);

MS (CI) m/z: 515 [M + H]".

01821

(Example 14) cyclohexyl 4-({6-[5~(methylsulfonyl)indoclin-
I-vllpyrimidin-4-vylloxy)piperidine-l-carboxylate
(exemplary compound No: 22)

The same reacticn as in the methed described in
Example 9 was performed using the 1-{(é-{[1-({1H-imidazcl-
i-vicarbonyl)piperidin-4d-yijoxylpyrimidin-4-vyl)-5-
(methyisulfonyl)indoline {150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of Z-butancl,
cyclohexanol (131 upL, 1.24 mmol} to obtain a crude
product. The cbtained crude product was purified by

preparative HPLC [Inertsil ODS-3 (30 mm 1.d.x250 mm), GL



554 S (0)2CH2(cPr) -
(0) OBn H 556 S (0)2CH2(cPr)
Ove ‘C(0) ( iBu)

HOhle C(0) 0 (CH2)2F 555 S (0)2CH2(cPr) -
H Ove C (0) OCH2CF3 557 S(0)2C 12(018r)
558 S (0)2CH2( cBu)

HHC(0) 0 (tBu) H559 S (0)2CH
107 -

Oove C

(uPn) HHC(0) 0 (tBu)

Sciences Inc., water:acetonitrile=95:5-0:100 (gradient)]

to obtain the title compound as white powder (22.2 mg,
yvield: 11%).

"H-NMR (400 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, 4, J = 2 Hz), 5.98 (1H, d, J = 1 Hz), 5.36-5.31
(1H, m), 4.73-4.67 (1H, m), 4.07 {2H, £, J = 9 Hz), 3.87-
3.81 (2H, m), 3.37-3.2% (4H, m), 3.04 (3H, s), 2.05-1.98
(24, m), 1.90~1.84 [2H, m), 1.79-1.68 (4H, m), 1.55-1.25
(6H, m);

MS ({FAB) m/z: 501 [M + H]".
[0193]

(Example 15) l~cyclopropylethyl 4-{{6-[5-

{methylsulfonyl)indolin-1-vyvilpyrimidin-4-

vlloxy)piperidine-l-carboxylate (exemplary compound No:

28)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{{l-{(1H-imidazol~-
l-yicarbonyl)piperidin-4-ylloxylpyrimidin-4-yl}-5-

(methylsulfonyl)indoiine (150 mg, €.311 mmol) produced in

Reference Example 29 and, instead of Z-butanol, I1-

cyclopropylethanel (90 uL, 0.83 mmol) to obtain the title

compound as white feoam (56.1 mg, yield: 37%).

*H-NMR (500 MHz, CDCls) & ppm: &.58 (1H, d, J = 9 Hz),

Hz), 7.7% (1H, dd, J = 8@ Hz, 2 Hz),

8.51 (1H, d, J = 1

d, J =1 Hz), 5.37~5.31

7.72 (1H, 4, J Z2 Hz), 5.88 (1H,

(1H, m), 4.09 (2H, ¢, J = 9 Hz), 3.88-3.82 (2H, m), 3.38-



560 S(0)2N32 - HH C (0) O (i _Pr) 561 S (0)2NH C (0) O (iBu) H 562

S(0) 21482 C(0) 0 ( tBu) 563 S (0)2NH H C (0) OCH2 (cpr) H 564 S
(0) 2NH2 C(0) 0 (CH2)2F 565 S (0)2NH2 - H H
- 108 -

3.29 (4H, m), 3.04 (3H, s), 2.05-1.98 (2H, m), 1.79-1.71
(28, m;, 1.32 (3H, d, J = 6 Hz), 1.02-0.94 (1H, m), 0.54-
0.39 {(3H, m), 0.27-0.22 (1H, m);

MS (CI} m/z: 487 [M + H]'.

[0154]

(Example 16) Z-furylmethyl 4-({6-[5-
(methylsulfeonyl)indelin-1-yv1llpyvrimidin-4-
vlloxy)plperidine-l-carboxylate {(exemplary compound No:
25}

The same reaction as in the method described in
Example ¢ was performed using the 1-(6-{[1-(lH-imidazol-
l-ylcarbonyl}ipiperidin-4-yljoxylpyrimidin-4-yl)-5~
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of 2-butanol, 2-
furylmethancl (81 pl, 0.93 mmcl) to obtain the title
compound as white foam (18.0 mg, vield: 2%).

‘H-NMR (400 MHz, CDCls) & ppm: 8.57 (1H, d, J = 9 Hz),
.50 (iH, d, J = 1 Hz), 7.78 (1lH, 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, =), 4.06¢6 (2H, ¢, J = % Hz),
3.86-3.77 (2H, m), 3.40-3.29% (4H, m), 3.04 (3H, s), 2.05-
1.86 (2H, m;, 1.80-1.70G {2H, m);

M3 (CI) m/z: 4989 [M + HI.
[0195]
(Example 17) dicyclopropylmethyl 4-({6-[5-

(methyvlsulfonyl)indelin-l1-ylipyrimidin-4-



C(0) OBn 566 S (0)2NH2 - H H C (0) OCH2CHF2 567 S (0)2NH2 C (0)
OCH2CF3 H 568 S (0) 2NB2 C(0) ( iBu) H569 S (0)2NH2 Me C (0) O (
(Pr) 570 S (0)2NR2 - me 1c¢ (0) o (1BU H571 S(0)2N142  H

vliloxy)piperidine-l-carboxylate (exemplary compound No:
293

The same reaction as in the method described in
Exemple 9 was performed using the 1-{6-{[1-(1H-imidazol~
l-ylcarbonyl)piperidin-4-ylioxylpyrimidin-4~yl)-5-
(methylsulfonyl)indoline (150 mg, 0.311 mmeol) produced in
Reference Example 29 and, instead of 2-butancl,
dicyclopropylmethanol (72 pl, 0.93 mmel) to obtain the
title compecund as white powder (45.7 mg, vield: 29%).

'H-NMR (400 MHz, CDCls) & ppm: 8.58 (1H, 4, J = 9 Hz),
g.51 (1H, 4, 0 = 1 Hz), 7.7% (1iH, dd, J = & Hz, 2 Hz),
7.72 (1H, brs), 5.99 (1H, s), 5.37-5.32 (1H, m), 4.07 (2H,
T, J =9 Hz), 3.91-3.83 {(3H, m), 3.38-3.29 (4H, m), 3.04
(3d, s}, 2.05-1.89 (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 + Hi'.

[0196]

(Example 18) l-phenvylethyl 4-{{6~[5-
{methylsulfonyl)indolin-l-yllpyrimidin-4-
ylloxy)piperidine-l-carboxylate (exemplary compound No:
52)

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{{l-(lH-imidazol-
I-ylcarbonyl)piperidin-4-ylloxylpyrimidin-4-y1)-5~
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in

Reference Example 29 and, instead of 2-butanol, DL-1-



Me C (0) OCH2 ( cl)r) H 572 S (0)2NH2 Me C (0) O (CH2)2N H 57 S(0)211H2
HM C(0) Oan 574 S (0)2NH2 H Me C (0) OCH2CF3 H 575 S (0)2NH2 H Me
0 (0) ( iBu) H 576 S(0)21E32 OVe C(0) O ( Pr) H577 S(0)21/ H2

. - 110

phenylethanol (113 ulL, 0.933 mmcl) to cobtain the title
compound as white powder (60.5 mg, vyield: 37%).

‘H-NMR (500 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
.51 (1H, s}, 7.79 (1H, dd, J = 9 Hz, 2 Hz), 7.73 (lH,
brs), 7.37-7.36 (5H, m), 5.98 (l1H, s), 5.84 (1lH, g, J = 6
Hz), 5.36~5.32 (1H, m), 4.07 (2H, t, J = 9 Hz), 3.90-3.83
(2H, m), 3.44-3.30 (4H, m), 3.05 {(3H, s), 2.04-1.%% (2H,
mj, 1.80-1.72 (2H, m), 1.56 (3H, d, J = 6 Hz):

MS (CI) m/z: 523 [M + H]'.

T0197]

{Example 19) 3-furvlimethyl 4-({6-[5~
{(methylsulfonyl)indolin-1-yllipyrimidin-4-
vlioxy)piperidine-lI-carboxylate (exemplary compound No:
26)

The same reaction as in the method described in
Example 9 was performed using the 1~{(6~{[l-{lH-imidazol-
l-ylcarbenyl)piperidin-4-yiloxylpyrimidin-4-y1)-5-
{(methylsulfonyl)indeline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of 2-butanol, 3=~
furylmethanol (81 pL, 0.93 mmol) to obtain the title
compound as white foam (11.6 mg, yield: 7%).

"H-NMR (400 MHz, CDCl;) & ppm: 8.58 (1H, d, J = 9 Hz),
8.50 (1H, d, J = L Hz), 7.79 (lH, dd, J = & Hz, 2 Hz),
7.72 (1H, brs)y, 7.48 (1H, brs), 7.41-7.40 {(1H, m}, 6.4%
(1H, brs), 5.98 (lH, s}, 5.36-5.31 (1H, m), 5.02 (2H, s),
4.06 {(2H, t, T = 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 (Z2H, m);



Ove C(0) O ( tBu) H 578 S (0)2NH2 OVe C (0) OCH2 ( cPr) H 579 S(0)2N112

HOWw C(0) 0 (CH) 2F H 580 8(0)2N42 1H OVe IC (0) OBni H 581 S (0)2NH2

- 'OMe C (0) OCH2CF3 H 582 S (0)2NH2 H OVe 0 (0) (iBu) H 583 S (0)2NaMe
- 111 -

MS (FAB) m/z: 499 [M + HI'.

[0198]

(Example 20) cyclopentylmethyl 4-({6-[5-
(methylsulfonyl)indolin~l-ylipyrimidin-4-
vlloxry)piperidine~i~carboxylate (exemplary compound No:
21)

The same reaction as in the method described in
Example 9 was performed using the 1~-{6~{[1-(lH-imidazol-
i-ylcarbonyljpiperidin-4-yiJoxyipyrimidin-4-y1)-5-
(methylsulfonyl}indoline {150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of Z-butanol,
cyclopentyimethanol (101 uL, 0.933 mmol) to obtain the
title compound as white powder (36.8 mg, yield: 24%).

'H-NMR (500 MHz, CDCls) & 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, d, J 2 Hzj), 5.98 (1lH, s), 5.36-5.3%1 (1H, m),
4.07 (2H, t, J = 9 Hz), 3.98 (2H, d, J = 7 Hz), 3.86-3.81
(2H, m), 3.38-3.29 (4H, m), 3.04 (3H, &), 2.22 (1H,
gquintet, J = 7 Hz), 2.05-1.98 (2H, m), 1.79-1.64 {(8H, m),
1.32-1.25 {(2H, m);

MS (CI) m/z: 501 [M + H} .

[0199]

(Example 21) 2-fluoro-l-(flucromethyl)ethyl 4= ({6-[5-
(methylsulfonyl)indolin-l-ylipyrimidin-4-

vlloxy)piperidine~-l-carboxylate (exemplary compound No:

55)



HHC(0) 0 (iPr) H584 S (0)2NHMe HH C (0) 0 ( tau) H 585 S (0)2NElde
C (0).OCH2 (cPr) 586 S (0)2Nal e HC(0) 0 (CF12) 2F 587 S (0)2NEMe
HC(0) OBn 588 S (0)2NHMe i H H C (0) OCH2CF3 589 S (0) 2N Ede

- 112 -

The same reaction as in the method described in
Example %9 was performed using the 1-(¢~{[l-{lH-imidazol-
I=-ylcarbonyl)piperidin-4-yl]oxylpyrimidin=-4-y1l)-5-
(methylsulfonyl)indoline (150 mg, 0.311 mmol) produced in
Reference Example 29 and, instead of 2-butancl, 1,3-
diflucrcpropan-2-ol (72 uL, 0.93 mmel} to cobtain the
title compound as white powder (65.8 mg, vield: 43%).

'H-NMR (400 MHz, CDCls) & ppm: 8.58 (iH, d, J = 9 Hz),
§.51 (1H, &, J = 1 Hz), 7.7% (1H, dd, J = 9 Hz, 2 Hz),

7.73 {(1H, d, J = 2 Hz), 5.88 {(1H, s), 5.39-5.33 (1H, m),

w

.15 (1H, tt, J = 20 Hz, 5 Hz), 4.70-4.57 (4H, m), 4.07
(28, &, J = 9 Hz), 3.86-3.80 (2H, m), 3.45-3.39 (2H, m},
3.32 (2H, &, 0§ = 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-ylloxy)piperidine-l-carboxylate {(exemplary
compound No: 307)

The same reaction as in the method described in
Example Z was perfcormed using tert-butyl 4-({6-[5-
(ethylsulfonvyliindolin-l-yllpyrimidin-4-
vlloxy)piperidine~l~carboxylate (154 mg, 0.315 mmol)
produced in Example 30 and, instead of isopropyl
chloroformate and triethylamine, iscobutyl chiorcformate

{130 uL, 1.00 mmol) and diiscopropylethylamine (560 ul,



HHCO) (iBuy 590 S (0)2NHEt HH C (0) 0 () 591 S (0)2NHEt

( tau)

592 S (0) 2NHEt H C (0) OCH2(cPr) 593 S (0)2NHEt HHC

(CH2) 2F x 594 S (0)22INEt H H C (0) 013n 595

- 113 -

3.14 mmol}, respectively, to obtain the title compound as

a\®

grayish white powder (94.2 mg, yield: ©61%),.

‘H-NMR (500 MHz, CDCls) & ppm: 8.57 (1H, d, J = 9 Hz),
8.5% (iH, d, J = 1 Hzy, 7.75 (1lH, dd, J = 8 Hz, 2 Hz}),
7.68 {(1H, d, J = 2 Hz), 5.98 (1H, d, J = 1 Hz), 5.36~5.32
(1H, m), 4.07 (2H, t, J = 9 Hz), 3.8B8 (2H, d, J = 6 Hz),
3.88-3.82 (2H, m), 3.39-3.30 (44, m), 3.10 (2H, g, J =7
Hz), 2.05-1.99 (2H, m), 1.85 (1lH, sept, J = 7 Hz), 1.79-
1.72 (2H, m), 1.28 {(3H, t, J =7 Hz), 0.95 (6H, 4, J =7
Hz) ;

MS (EST) m/z: 489 [M + HI'.

[C201]

(Example 23) cyclobutyl 4-{{6~[5~{ethylsulfonyl)indolin-
l-yvllpyrimidin-4-vlioxy)piperidine-i-carboxylate
(exemplary compound No: 310)

Cyclobutaneol (90 puL, 1.15 mmol) and potassium tert-
butoxide (50 mg, 0.446 mmol) were added to s THF (Z.5 mlL)
suspension of the b-(ethylsulfonyl)~1-(6-{[1-{(1H-
imidazol-1l-ylcarbonyl)piperidin-d-vyl]loxylpyrimidin-4-
v1)indoline (109 mg, 0.226 mmol) produced in Reference
Example 31, and the mixture was stirred at room
temperature for 1 hour. To the reaction solution, water
was added, followed by extraction with ethyl acetate
three times. The obtained organic layer was 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

C (0) O
(0) 0



S (0) 21, THE t C (0 ) OCH2CF3 596 S (0)2NHEt C(0) ( iBu) 597 S
(0)2NHPr  HH C (0) O ( tBu) 598 S (0)2NH (i Pr) C(0) O (tBu) 599 S
(0) 2NH (cPr) C(0) O ( tBu) 600 Sll(éO)ZNHBu C (0) 0 (tHu)

purified by silica gel cclumn chromatography [ (1)
hexane:ethyl acetate=50:50, V/V; (iil) ethyl acetate].
The obtained crude product was washed with diisopropyl
ether To obtain the title compound as white powder (34.6
mg, yvield: 32%).

'H-NMR (400 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (18, d, J = 1 Hz}, 7.75 (iH, dd, J = 9 Hz, 2 Hz),
7.68 {(1H, d, J = 2 Hz), 5.98 (1H, d, J = 1 Hz), 5.36-5.30
(1H, m), 4.98-4.91 (1H, m), 4.07 (24, t, J = 9 Hz), 3.85-
3.80 (2H, m), 3.38-3.29 {(4H, m), 3.10 (2H, g, J = 7 Hz),
2.39-2.31 (2H, m), 2.12-1.98 (4H, m), 1.81~1.5% (4H, m),
1.28 (3H, t, J = 7 Hz);

MS (ESI) m/z: 487 [M + HI".

(0202}

(Example 24) sec-butyl 4-({6-[b-{ethylsulfonyl)indolin-1-
vilpyrimidin~4-yllcxylpiperidine-l-carboxvlate {(exemplary
compound No: 308)

The same reaction as in the methoed described in
Example 23 was performed using the.S—(ethylsulfonyl)mlw
{e-{[i-{lH-imidazol-l-yvlcarbonyl)piperidin-4-
ylloxyipyrimidin—4-vy1l)indoline (179 mg, 0.371 mmol)
produced in Reference Example 31 and, instead of
cycleobutancol, Z-butancl (170 pl, 1.85 mmol) to obtain the
title compound as white foam (55.1 mg, vield: 30%;.

'H-NMR (400 MHz, CDCl;) & ppm: 8.58 (lH, d, J = 9 Hz),
8.51 (1H, 4, J =1 Hz), 7.75 {(1H, dd, J = 9 Hz, 2 Hz),

7.8 (1H, d, J = 2 Hz), 5.98 (l1H, 4, J = 1 Hz}, 5.37~5.31



- 39 - 601 S (0)2NH (i Bu) C(0) O (tBu) H 602 S (0)2NH (cBu) HHC

(0) 0-(tElu) H 603 S (0) 2NHCH2 (cPr) . -  HC(0) O (tBu) H 604 S
(0)2NMe2 - HH C (0) 0 (iPr) H 605 S (0)2Nve2 C(0) 0 (Uu) 606 S
(0) 2NMVe2 - 115 -

(1H, m), 4.77 (1H, sext, J = 6 Hz), 4.07 {2H, #, T = 9
Hz), 3.87-3.82 (2H, m), 3.37-3.25 (4H, m), 3.10 (2H, g, J
= 7 Hz}), 2.04~1.9%9 (2H, m), 1.79-1.73 (2H, m), 1.66-1.52
(2H, m), 1.28 (3H, t, J = 7 Hz), 1.23 {(3H, 4, J = & Hz),
0.8%2 (3H, t, J =7 Hz);
MS (ESI) m/z: 48% [M + HI'.
[(0203]
(Example 25) tert~butyl 4~ ({6-[5=-
(isobutylsulfonyl)indolin-1-ylipyrimidin-4-
vlloxy)piperidine-l-carboxylate (exemplary compound No:
481)

Palladium acetate (11.3 mg, 0.0503 mmol) was added
to a 1,4~-dioxane (7.5 mL) solution of 2-
dicyclohexylphosphino-27'-{(N,N-dimethylamino)biphenyl
(37.2 mg, 0.0945 mmel), and the mixture was stirred at
room temperature for 10 minutes. The soclution was added
to a 1,4-dloxane (7.5 ml) suspension of the tert-butyl 4-
[{é~chloro~5=methylpyrimidin~4-yl)oxylpiperidine-1-
carboxvlate (143 mg, 0.456 mmol) produced in Reference
Example 41, the S-iscbutanesulfonylindoline hydrochloride
(123 mg, 0.446 mmol) preoduced in Reference Exanmple 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



C (0) OCH2(cPr) H 607 S (0)2NWVe2
609 S (0)2NMe2 -

(0) ©Bn

H 611 S (0)2NMeEt HH C (0) O (iPr) 612 S (0)2NVeEt
- 116 -

distilled off under reduced preséure. The obtained

residue was purified by silica gel column chromatography

[ (i) hexane:ethyl acetate=50:50, V/V; {ii)

L

and thin-layer silica gel chromatography (hexane:ethyl

C (0) OCH2CF3 H 610 S (0) 2NMe2

C (0) 0 (CH2)2F 608 S (0)2NVe2

C

HHC (0)u)

ethyl acetate]

acetate=1:1, V/V)} to obtain the title compound as white

powder {12.6 mg, vyield: 5%).

‘H-NMR (400 MHz, CDCls) & ppm: 8.57 (1H,
8.51 (1H, d, J =1 Hz), 7.75 (lH, dd, J = 9

d,

Hz,

7.68% (1H, d, J = 2 Hz), 5.928 (1H, 4, J = 1 Hz),

9 Hz), 3.82-3.77

(1, m), 4.06 (2H, t, J

(2H,

3.25 (4H, m}, 2.97 (2J, d, J§ = €& Hz), 2.20-2.17

2.03-1.97 (Z2H, m), 1.77-1.69 {ZH, m), 1.48
{64, d, J = 7 Hz);

M3 (ESI) m/z: 517 [M + HI'.

102041

{Example 26) tert-butyl 4-{{b-methyl-6-{5-

(methylsulfonyl)indolin-1l-yvl]lpyrimidin-4-

(SH,

T -

2 Hzy,

5.35-5.28

mj

3.33-

9 Hz},

(1H, m),

5},

1.

05

yvlioxy)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)oxylpiperidine~1-
carboxylate (291 mg, 0.888 mmol) produced in Reference

Example 40 and S5-methanesulfonylindoline (162 mg,

mmol) to cbtain the title compound as white powder

mg, yvield: 81%).

0.821
(365



HHC(0) O (tBu) 613 S (0) 2NEt2 - HH C0)0 () 614 S (0)2NEt2 HC
(0) 0-(tBu) H 615 S (0)Me HC(0) 0 ( Pr) H616 S(0O)M HHC(0) O
(iBu) H617 S(0O)M HHC(0) O (thul)17 618 S (0) Me
'H-NMR (400 MHz, CDCls) & ppm: 8.43 (14, s), 7.71~

7.67 (2H, m), 6.70 {(1H, d, J = 8 Hz), 5.40-5.34 (1H, m},

4.20 (2H, &, J = 9 Hz), 32.78-3.72 (2H, m), 3.42-3.35 (2H,

m)y, 3.22 {(2H, t, § = 8 Hz), 3.03 {(3H, s), 2.05 (3H, s},

2.05-1.99 (2H, m), 1.84-1.7¢ (2H, m), 1.49 (9H, s);

MS (ESI) m/z: 489 [M + HI'.

[0205]

(Example 27) isobutyl 4-({e-{5-(propylsulfonyl)indeclin-1-

yilpyrimidin-4-ylloxy)piperidine~i-carboxylate (exemplary

compound No: 3%0)

The same reaction as in the method described in
Example & was performed using the 1-[6-{piperidin-4-
yioxy)pyrimidin-4-yli-5-(propylsulfonyl)indoline

{199 mg, 0.453 mmol) produced in Reference

hydrochloride

Example 32 and, instead of butyl chloroformate, isobutyl

chloroformate to obtain the title compound as white foam

(193 mg, vyield: 85%).

'H-NMR (400 MHz, CDCls) & ppm: §.57 (14, d, J = 9 Hz),
.51 (1H, s8), 7.75 (1H, dd, J = 9% Hz, 2 Hz), 7.68 (1H, s),
5.98 (1H, s), 3.37-5.31 (1H, m), 4.06 (2H, t, J = 9 Hz),
3.88 (2H, d, J =7 Hz), 3.88-3.81 (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 + HI] .
[0206]

(Example 28} isopropyl 4-{({5-methyl-6-[5~

(methylsulfonyl)indolin-1-ylipyrimidin-4-



0 (0) O (1-Me-Pr) H619 S (O)Me HHI C(0) OCH2 (2-Fur) 620 S (0) M
C (0).OCH2 (cPr) 621 S(O)Me® H C (0) OCH2 (eau) H 622 S (O)Me - H
C(0)OCHVE(rPr) H 623 S (0)Me - C(0) 0 (CH2)2F 624 S (0)M
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viitoxylpiperidine-l-carboxylate (exemplary compound No:
200)

The same reaction as in the method described in
Example 2 was performed using the tTert-butyl 4-{{5-
methyl-6-[5-(methylsulfonyl)indolin-1-yllpyrimidin-4-
ylloxy)piperidine-l~carboxylate (208 mg, 0.426 mmol)
produced in Example 26 and, instead of triethylamine,
diiscpropylethylamine (380 ui, 2Z.13 mmol) to obtain the
title compound as white foam {177 mg, yield: 88%).

'H-NMR (400 MHz, CDRCls) & ppm: 8.43 (1H, s), 7.71-
7.67 (2ZH, m), 6.70 (1H, d, J = 8 Hz}, 5.42-5.36 (1H, m),
4.95 (1H, sept, J = 6 Hz), 4.1% (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
(2, m), 1.27 (€éH, d, J = & Hz);

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

[0207]

{Example 29) 2,2,Z-triflucrcethyl 4-({6-[5-
(Isobutvlsulfonvlyindelin-l-yllpyrimidin-4-
vltoxylpiperidine~l~carboxylate {exemplary compound No:
486)

The same reaction as in the method described in
Example 23 was performed using the 1-{6-{[i~(1H-imidazol-
l-ylcarbonyl)piperidin-4-ylloxyipyrimidin-4-yl1)-5~
(isobutylsulfonyl}indoline (260 mg, 0.509 mmol) produced

in Reference Example 37 and, instead of cyclobutanol,



(0) OCH2CHF2 626 S (0) M - HHC
(iBu) H628 S(0O)Me H M C(0) 0
i Bu) H 630
- 119 -

- HHC(0) OHn 625 S (0) M HC
(0) OCH2CFs H 627 S (0)Me H C (0)
(iPr) H 629 S (0)Me Me C (0) O (

2,2,2-trifluoroethanol (185 uL, 2.54 mmol) to obtain the
title compound as white powder (217 mg, vyield: 79%).

1H-NMR (400 MHz, CDCls) & ppm: 8.57 (1H, d, J = 9 Ez),
8.51 (14, sy, 7.75 {(1H, dd, J = 9 Hz, 2 Hz), 7.69 (1H, s},
5.8%9 (1H, s), 5.40-5.34 (1H, m), 4.54-4.47 (2H, m), 4.07
(2H, t, J = 8 Hz), 3.86-3.80 (2H, m), 3.48-3.42 (2H, m},
3.31 (2H, t, J = 9 Hz), 2.97 (2H, d, J = 7 Hz), 2.26-2.16¢
(1K, m), 2.06~2.01 {(2H, m), 1.84-1.77 (2H, m), 1.05 (€H,
d, J = 7 Hz);
MS (ESI) m/z: 543 [M + H]'.
(02081
(Example 30) tert-butyl 4-({6-[5-{ethylsulfonyl)indolin-
l-yllpyrimidin-4-vylloxy)piperidine-l-carboxylate
(exemplary compound No: 309)

Thé same reacticn as in the method described in

Example 1 was performed using the 1-{(¢6-chloropyrimidin-4-
yv1)-5-{ethylsulfonyl)indoline (114 mg, 0.551 mmol)

produced in Reference Example 20 to obtain the title

o

compound as white powder (79.0 mg, yield: 35%).

'H~NMR (500 MHz, DMSO~ds) & ppm: 8.55 (1H, d, J = 9
Hz), 8.54 (iH, s), 7.6%9 {1H, d, § = 9 Hz), 7.68 (1H, =),
.23 (1H, s}, 5.29-5.,24 (1H, m}, 4.09 (24, t, JT = 9 Hz},
4.03 (28, g, J =7 Hz), 3.71 (2H, dt, T = 14 Hz, 5 Hz),

8 Hz), 3.21 (2H, g, J = 7 Hz), 1.99-1.95

i

3.28 (2H, t, J
(2ZH, m), 1.60-~1.53 (2H, m), 1.41 (8H, s), 1.10 (3H, ©, J
= 7 Hz);

MS (ESI) m/z: 489 [M + H]™.



S(O)Me - HMe C(0) O (tBu) 631 S (0) M Me C (0) OCH2(cpr) 632 S (0)
Me - He C(0) O (CH2)2F H 633 S (0)Me H HeC (0) OBn 634 S (O)Me - H
Mel C (0) OCH2CHF2 635 3(0)Me  H lvecl(z%) OCH2CF3~ 636 S(0) Me

[6209]

(Example 31) isopropyl 4-{({6-[5-(ethylsulfonyl)indolin-1-
vllpyrimidin-4-ylloxy)piperidine-l-carbexylate (exemplary
. compound No: 205)

The same reaction as in the method described in
Example 6 was performed using the b-(ethylsulfonyl)-1-[6-
(piperidin—-4-yloxy)pyrimidin-4-yllindoline (56.0 mg,
0.143 mmel) produced in Reference Example 30 and, instead
of butyl chlorcoformate, isopropyl chloroformate (20.0 mg,
0.158 mmol) to obtain the title compound as white foam
(5.0 myg, vield: 96%).

'H~NMR (400 MHz, DMSO-dg¢) & ppm: 8.56 (1H, d, J = ¢
Hz}, 8.54 {(1H, s), 7.€6% (1H, d, J = 9 Hz), 7.68 (1lH, s},
6.23 {lH, s), 5.31-5.25 (1H, m), 4.78 (1H, sept, T = 6
Hz), 4.09 (2H, t, J = 9 Hz), 3.74 (2K, dt, J = 14 Hz, 6
Hz), 3.30~3.18 (6H, m), 2.01-1.94 (2H, m), 1.62-1.54 (2H,
m), 1.20 (éH, 4, J = & Hz), 1.10 (3H, t, T = 7 Hz};

MS (FAB) m/z: 475 [M + H]T.

[0210]

(Example 32} tert-butyl 4-({{6-[5-
{isopropylsulfonyl)indolin-l-yllpyrimidin-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-

yv1l) -5~ (isopropylsulfonyl)indoline (60.0 mg, 0.178 mmol)



MeC (0) (iBu) 637 S(0) M HOWw C(0) 0 (i?r) 638 S(QMe OV C (0)
0 (iBu) 639 S (0)Me ONe C(0) O (tBu) 640 S (0)Me - Olde C (0) OCH2
(cPr) "641 S (O)Me - - HL Ove C (0) O (CH2)2F 642 S (0)Me

- 121 -

produced in Reference Example 22 to cobtain the title

compound as white powder (84.0 mg, yield: 94%).
1H-NMR (400 MHz, DMSO-dg) & ppm: 8.56

Hz), £.54 {1H, s}, 7.85 (1H, d, J = 9 Hz;, 7.64

6.24 (1H, s), 5.30-5.24 (1H, m), 4.09 (2H, t, J

3.75-3.69 {(2H, m)y, 3.41-3.25 (3E, m), 3.18-3.14

1.99-1.5%5 {2H, m}, 1.60~1.53 {(2H, m}, 1.41 (8H,

(6H, d, J = 7 Hz);

MS (ESI) m/z: 503 [M + H] .

[0211]

(Example 33)

isopropyl 4-({6-[5-

(isopropylsulfonyl)indoliin~l-yl]lpyrimidin—-4-~

viloxy)piperidine-l-carboxylate

4125

{(l1H, 4d, J =95

(1H, =),
= 9 Hz),
(2H, m),

s), 1.15

(exenplary compound No:

The same reaction as in the method described in

Example 28 was performed using the tert-butyl 4-{{6-[5~

(isopropylsulfonyl) indolin-i-yllpyrimidin-4-

ylloxy)piperidine-l-carboxylate

(80.0 mg,

0.159

mmoli)

produced in Example 32 to obtain the title compound as

white foam {64.0 mg, vield: 82

).

'H-NMR (400 MHz, DMSO-ds) & ppm: 8.56 (1H, d, J = 9
Hz), 8.55 (lH, &), 7.66 (1H, d, J = § Hz), 7.65 (1H, =),
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] .



OVe C (0) OBn 643 S (0) M H OMe C (0) OCH2CHF2 X 644 S (0) Me - OMe C

(0) OCH2CF2 645 S(O)Me® Owe 0 (0) (iBu) 646 S (0) Et - C (0) 0 (iPr)
647 'S (0) Et C(0) O (tBu) 648 S (0)Et
- 122 -
[0212]

(Example 34} tert-butyl 4-({&-[é-flucro~5~-
(methylsulfonyl)indolin-l-yllpyrimidin-4-
yvlioxy)piperidine~l-carboxylate (exemplary compound No:
133)

The same reaction as in the method described in
Example 1 was performed using the 1-{é-chloropyrimidin-4-
yl)-6-fluoro~-5-{methylsulfonyl)indoline {286 mg, 0.873
mmol) produced in Reference Example 23 to obtain the
title compound as white foam (141 mg, yvield: 33%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.58 (1H, s), 8.38
(IR, d, J = 13H), 7.62 {(l1H, d, J = 8 Hz), 6.28 {(1H, =),
5.30-5.25 {1H, m), 4.12 (2H, t, J = 9 Hz), 3.73-3.69 (2H,
my, 3.27-3.14 (7H, m), 1.99-1.85 (2H, m), 1.68-1.64 (2H,
m), 1.38 (8H, =);

MS (ESI) m/z: 492 [M + H]".

[0213]

(Example 33) isopropyl 4-~({6-[6-fluoro-5-
(methylsulfeonyl)indolin-1-yiipyrimidin-4-
ylloxy)piperidine-li-carboxylate (exemplary compound No:
131

The same reaction as in the method described in
Example 28 was performed using the tert-butyl 4-({6-[6~
fluorce-5-(methylsulfonyl)indolin-1-yllipyrimidin-4-
yiloxy)piperidine~l-~carboxylate (86.0 mg, 0.175 mmol)
produced in Example 34 to obtain the title compound as

white powder (56.0 mg, vield: 68%).



HHC(0) OCH2 (Cl8r) 649 $ (0) Et C(0) 0 (CH2)2F 650 S (0) Et HH
C(0) . OBn - 40 - 65 S (0) Et C (0) OCH2CF3 H652 S (0) Et HH C (0)
(iBu) 'H 65 S (0) Pr C (0)0 (iPr)

- 123 -

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.58 (1H, s), 8.37
(1H, d, J = 13H), 7.62 (1H, d, J = 7 Hz), 6.28 (1H, s),

.31-5.26 {IH, my, 4.78 {(1lH, sept, J = 6 Hz), 4.12 (ZH, «,

(8]

J = 9 Hz), 3.74 (2H, dt, J = 14 Hz, 5 Hz), 3.28 (2H, t, J
= & Hz), 3.25 (3H, s), 3.21-3.13 (2H, m), 2.00~1.94 (2H,
my, 1.61-1.50 (2ZH, m), 1.41 (&H, d, J = 6 Hz);

MS (FAB) m/z: 479 [M + H]".

[0214]

{(Example 36) tert-butyl 4-({6-[5-{propylsulfonyl)indolin-
1-vlipyrimidin-4-vylloxy)piperidine-l~carboxylate
(exemplary compound No: 291)

The same reaction as in the method described in
Example 1 was performed using the 1-(é-chlocropyrimidin-4-
y1l)-5-{propylsulfonyl)indoline (122 mg, 0.542 mmol)
produced in Reference Example 21 to obtain the title
compound as white powder (84.0 mg, vield: 46%).

‘H-NMR (400 MHz, DMSO-ds) & ppm: 8.55 (1H, d, J = 9
Hz), 8.54 (1H, s), 7.69 (1H, d, J = 9 Hz), 7.68 (1H, s},
6.23 (1H, s), 5.27 (1H, sept, J = 4 Hz), 4.09% (2H, ©, 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 (%H, s), 0.81 (3H, t, I =7 Hz);

MS (ESI) m/z: 503 [M + HI™. |
[CZ215]
(Example 37) 2,2-dimethylipropyl 4-({6-{5-

{methylsulfonvl)indolin-l1-ylipyrimidin-4-



H 654 S (0) Pr C (0)0 (tHu) H655 S (0) Hu HHC(0)0 (iPr) H656 S
(0) Hu C (0)0 (tHu) 657 5 (0) (iau) C (0)0 (iPr) H 658 S (0) (

C(0)0 (Uu) 659 S (0) (M) HH
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ylloxy)piperidine-l-carboxylate (exemplary compound No:
18)

The same reaction as in the method described in
Example 6 was performed using the 5-(methylsulfonyl)-1-
[6- (piperidin-4-yloxy)pyrimidin~4~-yilindoline {45.0 mg,
0.151 mmol) produced in Reference Example 28 and, instead
of butyl chloroformate, neopentyl chloroformate (26 mg,
0.17 mmol) to obtain the title compound as white powder
(32.0 mg, yvield: 54%).

‘H-NMR (500 MHz, DMSO-ds) & ppm: 8.54 (1H, s), B8.54
(1, d, J = 8 Hz;, 7.74 (1H, s), 7.73 (1H, d, J = 9 Hz),

6.24 (14, 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.€32-1.57 {2H, m), 0.91 (SH, s};

MS (ESI) m/z: 489 [M + H] .

[0216]

(Example 38) phenyl 4-({6-[5-(methylsulfonyl)indolin-i-
villpyrimidin-4-yljoxy)piperidine-l~carbozylate {exemplary
cempound No: 46)

The same reaction as in the method described in
Example & was performed using the 5-(methylsulfonyl)-1-
[6~(piperidin-4-yloxy)pyrimidin-4~yllindoline (49.0 mg,
0.162 mmol) produced in Reference Example Z8 and, instead
of butyl chloroformate, phenyl chloroformate (28 mg, 0.18
mmol) to obtain the title compound as white powder (23.0

ol

mg, yield: 36%).



C(0) 0 (iPr) H660 S(0) (Ay) HUC(0)0 (tau) H 661 S (0) CH2 (Ety)
C (0).0 (iPr) H662 S (0) CH2 (Ety) C (0)0 (tBu) H 663 S (0) CH2 (cPr)
- HHC(0)0 (iPr) H664 S (0) CH2 (cPr) - HHC(0)0 (tBu) H 665

S(0) 214e - - 125 -

'"H-NMR (500 MHz, DMSO-d¢) & ppm: 8.56 (1H, s), B.55
(14, 4, J = 9 Hz), 7.74 (1H, s}, 7.73 (1H, d, I = & Hz),
7.3% (2H, t, I =7 Hz), 7.23 (1H, t, 3 = 8 Hz), 7.14 (2H,
d, J =28 Hz), 6.27 (iH, s), 5.38-5.33 {(1H, m), 4.11 (2H,
t, J = 9 Hz), 3.95 (1lH, brs), 3.81 (1H, brs), 3.50 (1H,
brs), 3.37-3.27 (32H, m), 3.15 {(3H, s), 2.09 (2H, brs),
1.73 (Z2H, brs);

MS (ESI) m/z: 495 [M + H] .

[0217]

(BExample 39) iscbutyl 4-{({6-{5-{methylsulfonyl)indolin-1i-
vljpyrimidin-4-yljoxy)piperidine~l-carboxylate (exemplary
cempound No: 6)

The same reaction as in the method described in
Example 6 was performed using the 5-{methylsulfonyl)-1-
[6-(piperidin-d-yloxy)pyrimidin-4~yl]indoline (47.0 mg,
0.154 mmol} preduced in Reference Example 28 zand, instead
cf butyl chloroformate, iscbutyl chloroformate (23 mg,
0.17 mmol) to obtain the title compound as white powder
(30.0 mg, vyield: 51%).

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.54 (1H, s), 8.54
(1K, ¢, J = % Hz), 7.73 (lH, s}, 7.72 (iH, 4, J = 9 Hz),
6.24 (iH, s, 5.31-5.26¢ (1H, m), 4.09 (24, ©, J = 9 Hz),
3.79 (2H, d, J = 6 Hz), 3.79-3.74 ({(2H, m), 3.29~3.21 (4H,
mj, 3.15 (3H, s}, 2.02-1.87 {(2H, m), 1.87 (1H, sept, J =
& Hz), 1.63-1.56 {(2H, m), 0.9C (6H, d, J = 6 Hz);

MS (ESI) m/z: 475 [M + HI'.

[0218]



C(0)0 (iPr) 3-F [0041] Anong these exenplary conmpounds, the conpound 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 conpound
4,8,19,34, 53, 54, 69, 262, 264, 305,1Z#3; or 617 is nore preferable.

[ 0042] The conpound of the present invention represented by the
general fornula (I) can be produced by, for exanple, processes described

later. In qggaﬁbggugbboqsggﬁﬁg e%_%g%mxéyﬁ rﬁéﬁgﬁﬁé if%égg@&ﬂgies,

pi peri di ne | nternedi at es, yrimdine inter ates can be produced with

reference toy réxapphe.s 4.1 ) pCheB: dihe 10998, 15981612, Bioorg. Med.
Chem Lett.,yzggg, 12, 3105§§1%%% 8hen1 Phar m Buf?., 1993, 41, 529-538, J.

Org. Chem (e83mp(4988)rom2047Acd2022, 38032003/ 47586, and NO 2006/ 76243.

Mor eover, conmercially avail abl e indoline derivatives, piperidine
derivatives, arnthpysamediaectiodlas deriuat neesonnyickeruged rnespectively as
these internediates. [0043] In the processes described later, RR2, R3, R4,
P5. R6, Re6axaRphe RBcwaR7pemionredndspngr éhas tdeftiried iin 4-he Gelrier al
formula (1); R6' is_as defined in R6 except for a -0(0)O-tart-butyl group;
Pa is a O {epcaVkytlgeblip) Whiteh Lhay "Hav®vr g B.rsubsti t uents sel ected from
substi tuent grou P, Boo.represents a_tert-butaoxycarbonyl group; and tBu
repr esent sY&’ t8Y t PhUEFF CgrBup-CpoBaFyLate (O & @bt %A 4 TEsdh step of the
processes described. | ater C und,serving as .a reactive substrate may
have a gr GURCTRATTi Wi BEEEPt Re Peatt PBRoGT | Aerdet { €GP &R & no,

hydr oxyl , .car greyp)...L.n st a s, introduction of protective
groups to t'%é% ?%%%% égg'ﬁenéVa?E%?dfhg%fﬁfroduced protective groups may

be perforned asH@&&@oR%b%t%qéTh%ﬁﬁprp egt%gﬁ,g%ou%sJﬁﬁe gotéggr%icularly
pr : A used’

limted as | ong as they are protectlvéggro ps "usual’l anpl es
t her eof in@ippegpgppggﬁivg)gr@ygg descrisbed kng fon exampl 1ul. ghl G eene,

P. G Nuts, Protective Goups in Oganic Synthesis. Third Edition, 1999,
John Wl eys &Sonsy, |ac, Reactions for,the,iatraducti or=gk t tTesegprotective
groups and the renoval of the protective groups can be perfornmed according
t o standariiz nethods sch as dethddszdeséri’bed .hker@Hn. ) 0045R2~3 .42 -

(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) b-{methvlsulfonvyl)-1-(6-{[1-(3,3,3-

trifluorcpropanoyl)piperidin-4-ylloxylpyrimidin-4-

yillindeline {exemplary compound No: 81}

Oxalyl chloride {65 uL, 0.74 mmol) and a drop of DMF

were added at (0°C to a dichlorcmethane (1.9 mlL) solution

of 3,3,3-trifluoropropionic acid (€3 mg, 0.50 mmol), and

the mixture was stirred at room temperature for 3.5 hours.

From the reaction soclution, the solvent was then

distillied off. The obtained residue is referred to as an

aclid chloride compound.



Solvents used in the reaction iin each step of the processes described | ater
are not particularly limted as long as they do not inhibit the reaction
and dissolve the starting material to sonme extent. Exanpl es thereof

i ncl ude: aliphatic hydrocarbons such ashexane, pentane, petrol eum ether,
and cycl ohexane; aromatic hydrocarbons such as benzene, tol uene, and

xyl ene; hal ogenat ed hydrocarbons such as di chl oronet hane, chl oroform
carbon tetrachl gride, dichloroethane, .chl.orohenzene,, and di ¢chl.orobenzeno;
ethers such as gf%?ﬁ??rg?ﬁ% FCditts p#%p?ﬁ 5@ﬁeWFSt@FF%ﬁy&go%htaﬁ? di oxane,
di met hoxyethane, randdi-ethyleng ghycal, divmihyl s ether;. kehones, such as
acetone, nethyl ethyl ketone, nethyl isobutyl ketone, and cycl ohexanone;
esters such(asethyktagetatecrRnopykcacet-ate;  ang butyln-acetate; nitriles
such as acetonitrile, propionitrile, butyronitrile, and isobutyronitrile;
car boxyl i cyacods) siphrasiiaeetli-caatiot yand «pr o DR, aciaks agahol s such as
net hanol , et hanol, 1-propanol, 2-poopanol, 1-butanol, 2-butanol,

2- et hyl - | propanet], ian@x2mpethyl, - 2ngr dpanolixamades ssudch rasd artiman de

di et hyl f or mam de, di net hyl acet am de, Nmet hyl-2-pyrrolidone, and

hexanet hyl phespherperianirdef osulif 6xides Sueh &sedimethybnsabfoxiide,and

sul fol ane; water; and m xtures thereof. [0046] In the reaction in
each step BPet helprbEeysestiescribéd llaterft-heTreactHon (EefipBRat ure
differs - 43 r;depegding on,solvgﬁés, tartin terials, reagents, etc.,
and the refttibhti e di PPéF< dependi Ag oﬁfé5ﬁ%é A10eg 557y Tt eri al s,
reagents, the reaction t rature, et 0047 In the reaction in
each step %?gtﬂéiﬁ?gﬁgggzg?ggzépﬁﬁgd?ﬁggekf’t e “CoRPGand 6f Tt érest of the
step is i t fr t cLi I xt.u rdi t t rd net hods
after conp e?i%ﬁl%TQ?%eg?egggi%%gg$ﬁ%ﬁ%oﬁgggﬁgggga?%?egggp%ﬁggbbtained, for
exanpl e, byon{dlnd SOyl 00LRSOLUDS gﬂ&e{hé%*ﬂx@ﬁrg%{gggygﬁfrpng%Ufat'On
as appropriate; ?II adding water and a water-inmm sci ble solven e.g.,

di chl or onet hane; edb &t hyh-et hgr, 30nc8LBY| asetpte)-to-1he s€actigA, M xture
to extract the conpound of interest; (iii) washing the organic layer with
wat er and dryingratedsiageandr yohgt Agenbfsuehoas vanhydbeusienmagaesi um
sulfate; and (iv) distilling off the solvent. The obtai ned conpound of

i nterest ceatde fartheddpdri foedoaedobdi rgttracheed by tst ands’d net hods, for
exanpl e, recrystallization, reprecipitation, and silica gel colum

chromat ogragtsat Al terpat Fveey,; tHe conpoumed ofriamer esavelf eath step can

al so be used directly in the next reaction w thout being purified. [0048] A
process /\@ﬁ%?qtﬁ?%@s@@@%@ﬁ?us-sﬁﬁlum[ﬁ@ééé%@rAPnﬁoéﬂg]SOEKQFPGWNN d R7

R5(3) R4 . (4).]0050 St A-1) The step A-1 is_a step of reacting a
cogpéumj(qﬁ§%¥%iﬁ @ %é%%ﬁ%r(ﬁféVﬁe h@rﬁgégéﬁceggﬁeéﬁﬁ%ﬁﬁ?% produge a
conpound (%?SL£90§%JS =851 4 b E%gng%gg.gg %Eg base usedlinclude sodi um
t ert but oxi'de, pot assi Umte. T TC but oxi d87 " 8odl um Hydr irdé® T andpota¥dsi-um
hydride. T %HE%E'ﬁ f ; i -but,oxj or __sodium hydri de,
n%re prefé?gb y pé%ﬁ%%%ﬁn?%%%%g 8§%x %egg%gggg]*'b’ vgﬁ%aﬁ%lggkgghaysolvent
used incl ude tetrahydopianan, o digxane, c6ygl opentyl met byl . et her

di met hyl f or mam de, and “di net hyl acet am de. The sol'vent is preferably

tet rahydr of ur angoxmdi mebby Mber mamisde g g eppref er abl yi f et L ahydr gt ur an.

- [ 0053] The reaction tenperature is to 120C, preferably 0 to 60C
The reactim,tidwe Js= 19 i nut'es74 o( 12, hour s7.peefierablly 30=ntnutes to 6
hours. [0054] (Step A-2) The step A-2 is a step of reacting the

conpound (8B)2-obtidined i b ithe-step AN, wiri h &.¢dnpdund:(4Y +hgotgh,
Buchwai d-Hartwi g reaction using a palladiumcatalyst to produce the
conpound repteserited Y the genétat- $or hdila 1) . 3[9055]3> (1HThe) pal | adi um

catal yst, a Ii%ﬁpd, a base, and reaction conditions used are not
T

parti cul af-y A mided Hy 1™ing astt heyiar®! redgehts- oF €ohdi®i ons- Gsual |y
used in Buchwal d-Hartw g reaction. These reagents or conditions - 46 - are
describedjTE%@ﬁgftszWpl1éﬁ%lF§pwﬂ€R,%§’L“ Buchwal d, Top. Curr. Chem
2002, vol y21@ne- 8L 485 [u + u".



[ 0056] The pall adium catalyst is preferably palladium (I1) acetate or
pal | adi um (0) di benzyli deneacetone, nore preferably palladium (11) acetate.
[ 0057] The ligand is preferably tricycl ohexyl phosphi ne,
1, 3- bi s(phenyl phosphono) propane, 2,2 -128 -
bi s(di phenyl phosphanyl) -1, 11- bi napht hyl , 2-
(di cycl ohexyl phosphono) bi phenyl, or 2-
dicyclohexyb&@gﬁphino-2'-(N,N—dinethylanino)biphenyl, nore preferably
2-dicyc|ohéxy|p osphi no-2' - (N, Ndi et hyl am no) bi phenyl . [0058] The base
is preferabl i.u arbonate, _ i t cesi um car bonat e,

p t{E&a%@‘ie MGanbonal e, 3%@%@u@ﬁg@§em§%

sodi umtert-butoxide, or potassi nore preferably potassium

carbonate. ,[GO3! }pyrimigﬁ%_aal%?ﬂ%_u%@@ﬁyfgﬁﬂydh§fviﬁggifﬁediOxane, nor e
preferably 1, 4-di oxane. [0060 he reaction tenpérature 1s preferably 20 to

150C. The reaekiponrti feri-supreterahlas);30 mnutes to 12 hours. [0061] - 47
- The conpound of the present invention represented by the general

formula (1) whereinipciksa2etan atkse hezpraducedsbyduhe el loowi ng process B:
[ Process B] [0062] R2)mMRS kR3)n (5) R4 (f)mNN,R6 z NO R\-jR57 (123)n
(7) [0063Hif8tlepoBethaTke (8t&F BLl isvlatsioep aof reactd my faigonpbund (5)

wi th the conmpound (1) in the presence of an acid and then - 48 - oxidizing
the reacti on®prigdigetinyieHe fpredenne cafinad -oxildivziing cigem—t o produce a
conpound (6%. %§064] . . Exanples of the acid used include hydrochloric
aci d, hydr br 8fYe Paerd A trr i Fe TREFY L akét Hares ti% o - e iTdiland
trifluoroneth nesg}ton'c ac'd.lThe cig is.preferab%g concentrated
hydr ochl or PECHEFGY [E0BST™ S LExanpl &&%f “te ' oxi"diZitg t*'used in the

oxi dat i on EB%E%Sm@%HSEH%g%@%O%eL.oB%T.OX&*HS’ 8%88?% a ij,gr’tfé',)lled

trifluoroperacetic acl hyl di"oxi'r ane, oné (trade™n

m chl or opee@gné%%ra%eucgagggéggm@i.S(@srgxaggmgh%&hg%r ahydpate,

pot assi um per manganat e, and chrom um (VI) oxi e oxidizing agent is

pref erabl ynm chhoneperberzehe astdink@066L;due sBExanpl es of a solvent used
in the reaction with the conpound (1) include m xtures of acetone, nethyl

ethyl ketone;stetbphydepfueannediioxanemror scyal epentyl met hyl ether with

wat er. The solvent is preferably a m xture of acetone with water.
dichloromethane (1.85 mL) sclution 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 sclvent was distilled off under reduced
pressure. To the residue, methancol was added, and the
deposit was collected by filtration. The obtained crude
product was washed with methancol to obtain the title
compound as white powder (125 mg, yield: 82%).

‘H-NMR (400 MHz, DMSO=-dg) & ppm: 8.55 (1H, s), 8.54
(1, d, J = 9 Hz), 7.74 {(1H, s), 7.73 (18, d, I = & Hz),
©.25 (1H, s}, 5.29-5.22 (1H, m}, 4.10 (2H, t, I = 9 Hz},
3.49-3.43 (2H, m), 3.28 (2H, t, J = 9 Hz), 3.21-3.15 (2H,

m), 3.1> (3H, s}, 3.08-3.04 (ZH, m}, 2.10-2.03 (2H, m),



[ 0067] Exanpl es of a solvent used in the oxidation include

di chl-or onet hane, dichl oroet hane, and chloroform The solvent is preferably
di chl oronet hane. [0068] - 49 - In the reaction with the conpound (1),
the reaction tenperature is 0 to 156C12greferably 0 to 100C. In the
reaction with the conpound (1), the reaction tine is 15 mnutes to 24
hours, preferably 30 mnutes to 12 hours. [0069] In the oxidation, the
reaction t rat ure i,s - t C, prefer.ab -10 40 . In the
oxidation,%gﬁg ?éggtﬁéﬁ’tﬁgé ?§§% ﬁf%&tég%fok¥0 %Béﬁs,éggéﬁéra l'y 10
mnutes toy3,hours. [0070] (Step B-2) The step 5-2 is a step of
reacting the conmpound (6) obtained in the step 5-1 with the conpound (2) in
the presenge ofza)bage.taqoprogucema+tconpound (7). [0071] Exanpl es of

t he base used include sodi um hydride and potassi um hydride. The base is
preferably [sadium hydride. [0072] - Exanpl es of a sol vent used include

t et rahydr of uran, di oxane, dinethylformam de, and di net hyl acetam de. The

sol vent is (Prefiptably)t etrahypdrof drans-[[66Z38L.orc-5-The reaction tenperature
is 0 to 120C, preferably 0 to 80C. [0074] The reaction tine is 10

m nutes to (P4thouesiipreteiabbyis0lnvalpgsingdénhdurs. - 50 - [0075]

The conpound_of the present invention_ represented by the general formula
(1) wher ei BXRBZVsPAPTF 60PN BT heF2ERAKYBB6ScAR%EMN e B Fromeced Byt he

fol |l owi ng Pé cess Cusing, as an internedi ate, the conpound of the present
invention r g?esented by the general fornula. (I) wherein R6 is Boo:

[ Process C] [0Q/6 R4 10 - 51 - The .process .C.is a process
of renoving thggrﬁloosagn}eourpe?%&aoco?r%ohrhdt?%)m%%}&o? hg S?Jé?i%teilnént he resulting
conmpound ( i a ). 41 Nt esenc a-.base to produce a
conmpound (%%?&b%%078f9gp8g9g§gﬁ%ﬁegs%ﬁgapﬁéageﬁglgggdliﬁ%the renoval of the

Boc group inithe,¢ommound-(8):includerreagent r i Boo
groups, describg%gin, for ex%n%le,wT.tF? C}ee§3?§gggé§l%%ﬁs?@gﬁo?%étive

G oups in O ganieo Synt AeshSec Thir e Edir-bhen, £1998: « Jon Wl ey n&-Sans, | nc.
The reagent is preferably trifluoroacetic acid or hydrochloric acid-ethyl
acetate. [0079%rt-butExasphesrofyaiselventeusedairnokhearenoval of the Boc
group include dichloromethane, chloroform ethyl acetate, and di oxane. The
sol vent i sipreferabl 4-didhtoyomet hadenerlethyboagebate.(2B0088] 1.54 In the
renmoval of the Boo group, the reaction tenperature is 0 to 100C, preferably
0 to 50C. T081]te kel ehpyalibiethenBoongroatpyhihe peaceioridtne is 5
m nutes to 24 hours, §referab|y 10 mnutes to 6

mg, yiedld: BE%).

'H~NMR (500 MHz, DMSO-ds) & ppm: 8.65 (1H, s), 8.60

(1, s), 7.83 (1H, s), 6.27 (1H, s), 5.31-5.26 (1H, m),

4.78 (1H, sept, J = & Hz), 4.11 (Z2H, t, J = 9 Hz), 3.74

(2H, dt, J = 13 Hz, 5 Ez), 3.30 {3H, s), 3.2%-3.18 (4H,

mj, 2.00-1.96 (ZH, m), 1.61-1.55 (2H, m), 1.20 (6H, d, 7T

= & Hz);

MS (FABR) m/z: 495 [M + Hi'.

[0222]

(Example 44) cyclopropylmethyl 4-({6-[5-

(methylsulfenyl)indolin~-l~ylipyrimidin-4-



hours. [0082] Exanpl es of the base used include triethylam ne,

di i sopropyl et hyl am ne, pyridine, 4-dinmethylam nopyridine - 52 - (DVAP),
2,6-lutidine, and |, 4-di azabicycl o[ 2. 2. 2] octane (DABCO). The base is
preferably triethylam ne or diisopropyl®t hylam ne, nore preferably

di i sopropyl et hyl am ne. [0083] Exanpl es of a solvent used in the
reaction with the conpound (9) include dichloronethane, dichloroethane,

hl f t T | t bl y
gl cﬁlrgrgﬁrg]t hane @Eygjretra %%r o]Tmtr}?aagnOA%lre “or &t e SO en}ﬂlg&%f“g ﬂgiﬁﬁne [ 0084]

In the reactgyon with the corrpound (9), the reactlon tenperature is -30 to

100C, prefer abI y -20 to 50C. [0085] In the reaction with the conmpound
(9), the reacti QRet kARei $c5cAERUt 68 1@ %ﬁehﬁwﬁaocpraeé‘s%fﬂ@ 13, mnutes to
12 hours. [Process D [0086] R40 (8) o] (12) [0087] The

process D iExamp{ife0Gess 0fparauviany dshelgBQcmgrpuplen 1-hericonpoyngd,{8) and
then reacting the resulting conpound (8) with a corrpound (11) in the
presence ofl-@lcemtensiing iggentliand o idase o piodice- & gopppund (12).

[ 0088] The renoval of the Boc group can be perfornmed in the sanme way
as that in (fRé&precessnel)ioggdfine B4z mg, O.Zahe mondensiog:agentinused is
not particularly limted as long as it can be used in am dation reaction.
The condensthr§ragefit “EanrBe afy 261t Rosd edes i beditendlor exanple, R C.
Lar ock, Corrprehenswe Organi ¢ Transformations. Second Edition, 1999, John
Wley & Sof¥®c PﬁéOPgﬁé‘@tfg"‘laéoéxa(%ﬁl #3t Nerofmiaiol dde: Obt(éid)n dGitbi nat i ons of

phosphat e.sgg% 19 tﬁgﬂ'gg%tu% aglhg Clhoré?gylc%an|b(q§l}Ivn\:n'iiggr basels sh SV[S bel ow, (ii)

car bodi i m dés suc

1, 3-di I 13-
d| met Ihlyisgfnr gg%rggy Ca¢5£8003| i m’dgwg%@é% goﬁ%mnatl Bi-6ivs (df 1t Frége Scarbodi i mi des

with bases showq bgl owy and cembiynat hens oef es rbadi i mides, wifh
N- hydr oxy corrpounds (e.qg. g hydroxysuczl nim e)% 02?% ﬁ)q% i E daonges such as

1,1' - carbopybdi iimidazel e4(@@l)<21-{ (kY) g = 9 Hz), 2.86 (24, d, J =

4- (4, 6-di met hoxy-1, 3,5-triazin-2- yl) 4- et hyl rmrphollnl um chl orlde
(DMT-MV) ; &End, (sv)r6pm95phateSJsucm4aszo 67+azabenzottsi.azol iy k)-,

N, N, N , Wt et ramet hyl uroni um hexaf | uorophosphat e (HATU), and

0- benzotri azob- 13k} - & N, 2401 NL- B8t (aiet hyl uiositum.hexafl2Hyorophasphat e
(HBTU). The condensi ng agent is preferably DMI-MM [0090] Exanpl es of
t he base used®i hefudd) tr e@ﬁy@aﬁﬁ nézHdi ingopPepyHét- Byl d@iHnem)pyri di ne,

4-di met hyl am nopyri di ne 2, 6:1utidine, and

1, 4- di azabM%y&?g%/? /3]0 ?%n (DABCO). The base is preferably

di i sopr opyk)ﬁéa%(l amne. - 55 - [0091] Exanpl es of a solvent used in
the reacti th the compound (11) include al cohols, tetrahydrofuran,

or of or abl y SR EUROT oL BF  H F6T byt TOF RARY HB_CRbL8" br érl?ibfﬁ' e e
e TRy 00y 8- LBEE PSR B parpoun (1), the
(exemplary compcund No: 84)
The same reaction as in the method described in
Example © was performed using the 5-{methylsulfonyl)-1-
{6~ (piperidin-4-vloxy)pyrimidin-4-yllindoline (50.0 mg,
0.134 mmol) produced in Reference Example 28 and, instead
of butyl chloroformate, benzoyl chloride {19 ulL, 0.16

mmel) to obtain the title compound as white powder (24.0

mg, yield: 38%).



{.0093] In the reaction with the conpound (11), the reaction tine is
30 mnutes to 96 hours, preferably 1 to 12 hours. - 56 - [Process FE]

[ 0095] The process E is a process of renpoving the Boo group in the
conmpound (8) and then reacting the resulting conpound (8) with a conpound
(13) that can be produced with reference to, for exanple, WO 2006/4142, to
produce a conpound (14). [0096] The renoval of the Boo group can be

performed in the,s h i the pr S YN |

Exanpl es of a bﬁ%%e@%%@eﬁ%@t %QI ag;ip%)gr,?' ?fil'i%sSopgo}gylse)t’h%% ne,
pyridine, 4+dimethyl amcnepyridine (BMAP)s) 2, 6:1utidine;, o = 7 gz,

1, 4-di azabi cycl of2. 2. 2] oct ane ( DABCO), sodi um car bonat e, potassium

car bonat e, 7and-gesisumsegr konate 4 3the diaset s Hy eferabl y potassi Bngs-
carbonate. [0098] Exanpl es of a solvent used in the reaction with the
conpound (13p4i dcHude}t, etdr. &y deaf, uran,J di dkxahe),, cy.dlopernt,ylimet hyl et her,

di met hyl f or mam de, di net hyl acetam de, and tol uene. The solvent is

preferabl y3154- dildxahes)[[0099] (1H, brathe T.edctd ot wiith tthe cbnpound (13),
the reaction tenperature is 0 to 150C, 9pref erably 10 to 100C. [0100]

In the reaé¢8Honswirt B-CRe (é8npetifid- ( £3)%° t Helr dattii-on tdel4is Forsinutes to
24 hours,Fégref erably 1 to._12 hours. . - 58 - [Process F] [0101] NNRoa
NO- 7\ R7 S(RBYAT (T4 [ 61621 * Bl - another process for producing the
conpound (}6%2i?cludes the process F. The process F is a process

conpri si ng: § ep F-1 of renoving the Boc group in the - 59 - conpound
(8) and th i the syl ti ng cot ( i ; o

1,1 -car boﬁ%{éﬁ??ﬂgdg%&l %LPgﬁp?oéL{]%e % (T(E[%p%gl nldsqj(llf%nwe{nléldfls]tnepl F-2 of
reacting t : (15 [ i = t - it L0R9) (16) to
pr oduce thggg:%gpggﬁ%gg?l}i) %l?g%g%??ﬁggﬂggﬂé&l—?%%& hgt%e?r(oval o%&ﬁ/he Boc
group can hgmpenfarned pnp the same way as that in the process C. [0104]
Exanpl es of a solvent used in the reaction with 1,1 -carbonyl diim dazol e

i ncl ude di chl oropet hane, r i c¢hl ©f oet hanerhehherabar e st-et habydrof ur an

di oxane, cycl opentyl nethyl ether, and toluene. The solvent is preferably

t etrahydr ofxzmnle[ 0105F rerforihadt heimgacdthicorb-wirtethylsulfonyl) -1~

1,1 -carbonyl diimdazole, the reaction tenperature is 0 to 100C, preferably
10 to 50C. [fo106peridin-fnyvihayreactréntivi-tdr vE I Endeartbenyldi idringazol e, the

reaction tine is 10 mnutes to 12 hours, preferably 30 m nutes to 6 hours.
[0107] 0.240 mmol) produced in Reference Example 28 and, instead

of butyl chloroformate, ethyl chlorcformate (34 uL, 0.3¢

mmol) to obtain the title compound as white powder {(75.0

o

mg, yield: 70%).

'H-NMR (500 MHz, DMSO-dg) & ppm: 8.54 (1H, s), 8.54
(15, d, J = 9 Hz), 7.74 (1H, s), 7.73 (lH, d, J = 7 Hz},
6.24 (1H, &), 5.30-5.25 (1H, m), 4.09 (28, t, J = 8 Hz),
4.0%5 {2H, g, J = 7 Hz), 3.75 (2H, dt, J = 14 Hz, 5 Hz),
2.28 {(2H, t, I = 9 Hz), 3.24 (2H, brs}, 3.15 (3H, s,
2.01-1.96 (Z2H, m), 1.63~1.56 (2H, m), 1.19 (3H, t, J = 7
Hz};
MS (ESI) m/z: 447 [M + HI'.

[0225]



(Step F-2) [0108] Exanpl es of a sol vent used include dichl oronet hane,
di chl-or oet hane, chl orof orm tetrahydrofuran, dioxane, - 60 -

cycl opentyl met hyl ether, and toluene. The solvent is preferably
tetrahydrofuran. [0109] The reaction tle@perature is -20 to 100C, preferably
0 to 50C. [0110] The reaction tinme is 10 mnutes to 12 hours,
preferably 30 minutes to 6 hours. [Process O] [0111] R4o - 61 - The

process G C f he rQup in the conpound (8) and
t hen reactggég? %Qrgiﬁ|?|%%§§g§%g%%3 ¢ @9&;?& a conmpound (17) to produce a

compound (283:n{PIdB4cny1 ;Hé@lﬂﬁﬂ@\l%h}?g/r&ﬁgdﬁ%%gr oup can be perforned in

the same way as that in t e process Exanpl es of a sol vent

used in theglreaethopewt Ehnthe-eoppoundati’) cxrelude vdicehi-oreretiane,

di chi oroet hane, chloroform and toluene. The solvent is preferably

di chl oronetdiane. [0115] In the reaction wth the compound (17), the

reaction tenperature is -10 to 60C, preferably 0 to 40C. [0116] I n

the reaction wiTlte tdeans gregounido( 179 , i hehe gacthon déperikedOinmi nutes to 12

hours, preferably 20 mnutes to 6 hours. [0117] The conpound of the

present i rvEHtRh b epi eseht e Byt Halgené §|5rdmﬁﬁnalepﬂf@py@ P~ which can

be obtalned b these processes, or the Eharna uti.c ﬁﬁgiptable sal t

thereof is QisEPtPeEsIEH Act 92V RyF edt-8nt i hYal pRaPme Egut | “€onposition

t hat can in the treatnpent [or enti e di_abet es

el 11 tus, yHE T hber B FaT T s e pF CRaRcE Sl ke o8, “HB7e3nE 228

hyperglyc ctor lLLera (ram,
c!e‘%:%&@’gl 2 P&&%Q&l&a{@ or énlb%é‘cﬁgﬁ ?k%%%&iﬁa%e NG8s

di abet es-r ease osit

hypercholqaﬁerol&gnﬁh |ghgé%9%%pgl4§ ggggarﬁbhgxungyggr&ggﬁlon fatty

liver olic syndrone car ure, angina pectoris,

nyocardlmpdwﬁéy(nggg1mgutygép@clexggls hyperuricem a, and gout), or
conplications fromdiabetes (e.g., retinopathy, nephropathy, neuropathy,
cataract, foot ‘gapgrenepoi nhect bows-di;seasgemand. ket 0siks) ) [ 0418} The
pharnaceutlcal conposition conprising the conmpound of the present invention
represent edithy dhei generd) fof nuka’ (TY ORH(IHk),of.Ehe (pHar sacebit3Gal |y
acceptabl e salt thereof can be adm nistered systemcally or locally through
oral or pé%éﬁ&e&%ﬂrﬂmbie4 %kehZ%dniniét@rédH@b nﬁnﬁﬁléZEe §,, Jhanéns,

hor ses, cow, or gggreferably humans har maceuti cal

conp05|t|éﬁ30f:i rﬁ04n$eht¢o%zca% pe’ prép%@e% P fi éﬁgapﬁﬁopriate f or m
sel ected according to the adminjstration neth prepar a |on t hods for
various p e&m%%'é%w ﬂ%uémqu%séﬁ %%126] b 8gT‘?1e ﬁ%ﬁ E .56

pharnaceu gﬁppOSltlon for oral adm nistration includes tablets, pills,
powders, anul éypsules sol utions, suspensions, enulsions, syrups, and
elixirs. ﬁytl ﬁgnpqgiilon in such a form - 63 - can be

pr epar ed accér ng to a stan ard net’hod by appropriately selecting
exci pi ent ,gbigders, disintegrants, lubricants, swelling agents, swelling
ai ds, coatlng agents pl astici zers, stabilizers antiseptics, antioxidants,
col ori ng agents,1Saldbiil @@f§p1$®ﬁ@ﬁﬂpﬁgpﬁg§@é§ylﬁ‘ﬁl’ﬂ:éti&@ﬁsé sweet ener s,
preservatives, buffers, diluents, wetting agents, etc. usually used as
addltlVeSy¢h@k&ﬂpyrlmﬂdﬂﬁ%4{ylm{ﬁ trhet phasnhceny i cahdedhpesi tion for
parenteral adm nistration includes injections, ointnents, gels, creans,

poul ti ces,(epatghes;y asmgsolrs] Navhal@nts, sprays, eye drops, nasal drops,
suppositories, and inhalants. The pharnaceuti cal conp05|t|on in such a form

can be prepar ed-décérdiing the =y ~st-andartd etiod 14 Jappr opri atel y sel ecting
addi tives according to need from anong stablllzer antiseptics,

humect ant 8¢ SHreSErRG hids UanfheRird st s\ /4 Mevor's gt‘felnlﬂi g agent s,

Col or  ng- 43¢ ge%imoér?!t%‘p‘g&é%@f ?ﬁ%i&ir%s?&é@trwg%@im&‘f?% Cers,
The dose ot He \CBIBBURG 1GF e B ceoniC T RVBRE o T bpr eI et By the
i1 ers L%Lgn&?ﬁ(g'%ﬁ% T e 3 o mi%’é,h@“c??c ??é?f?@#%i??re‘”
adm nistration, 1 to 2000 ny, preferably l1to - 64 -



400 ng (in ternms of the amobunt of the conmpound) per dose which is

adm ni-stered once to several tines a day to an adult and, for parenteral
adm nistration, 0.01 to 500 ng, preferably 0.1 to 300 ng (in ternms of the
anount of the conpound) per dose whi-chii® -adm ni stered once to several
times a day to an adult. [0123] Hereinafter, the present invention
w Il be described nore specifically with reference to Reference Exanpl es,

Exanpl es, BLepanal Lan XA %0 A0  Tesl. fxanpl &S, , floyeyer o Lhg, scope of

t he present entionis n anpl es

[0124] In %H%lqesggup%b%nd%ﬁﬂﬁ%e Q%éﬁ@ﬁnh@&&?%?@tﬁo&% ?%ﬁ%%%ﬁ,gﬂg [0125]

represents tetrahydrofuran; and DMF represents di

(Ref er ence sExampheuty . 5- tbsehut ykht ophndeh LRg on, waA%reRvﬁ%n(éldd(elﬂ mL5)
sol ution of indolin-5-y1 thiocyanate (conpound described in the document J.
Med. Chem £01998gdvol. e4traptith98;ith 331yl b am@l)hwas @added to a

sol ution of sodiumsulfide nonahydrate (1.84 gf 7.66 mmol) in water (2.8
m.), and tReentktabecdasrskinricedager506sf orshdrouristh Tottdre arehct i on
solution, an ethanol (2.4 nL) solution of isobutyl iodide (1.2 m., - 65 -
10. 4 nnnl)dﬁa§0aéaéé 2BAN dERE SnSREGEE Wais. Tetterr gthAttIB0GHiorerZ haws. To
the reaction solution, water was added, foll owed b{ extraction with ether
t hree t|negls?ﬁélﬁﬁtaﬁﬁeﬁngﬁéaﬁﬁéupéﬁepYﬁé§UWéShea’ﬁh@ﬁt§éﬂ@@ated sal i ne
and dried over anhydrous gnes un1sﬁlfate and the solvent was distilled

of f under Fedndad ?@sEHFé L‘?ﬁie Ebfainéd FEdi dier HHs P TETBP S i ca ge
col um chr gra h xane. et hyl aceta 0: 10 80 20 55:4 VYV) to

obt ai n the?qaile con go%ﬁgyﬁ aﬁr%m% o?lﬁ(obggg VilelG Y41 6° (Eact

114- 14NR (400 00013 p 1 : ( 6 55 (1H,
d, J 8Hz]§‘19 %yg%l?lggéb%%)@ 18 g&%p%gﬁg = ?“)“ltéﬁt]’)%a% ]TO'f %ﬁzﬁg 8Hz) .
2. 66 (2E diedar gt@g 1.82-1.72 (1H, n) 0.99 (614, d, J = 7FE) [0126)
(Ref erence Exanple 2) 5-(ethylthio)indoline The sane reaction as in
the met hod desciiheg imoReferencedo@npl 8 lowas gperf onped ysi agsi;odoet hane
i nstead of i sobutyl |od|de to obtain the tl?le compound’as ' dar k “brown oi
(125 ng, yiehd:dpl¥= ¢ Hz), 7.74-71FENVRH( 400 ,Mdz,24DNBE, de) ,8 sppa- 7. 08
(1H, s), 6.97 (1H, d, J =8 Hz), 6.43 (1H, s), 5.63 (IH s), 3.42 (2H, td,
J - 8 Hz, 4.%2) (12,89 (2H,08, (34, 8, F@)— 2 FL)(2H,. 94,-3192 T1IHz) m)1. 12 (3H,
t, 3 =7 Hz). [0127] (Reference Exa 5- (i sopropylthio)indoline - 66
- Tha- $ameé- feattfonmas PR36ha- théa deser i3béd -i3n 1RefléEence .Exanpl e 1
was performed using 2- |0d0£ﬁopane i nst ead_of |sobutyl i odide to obtain the

title conpound As"dafk: bf otk offr (3099ng yﬁév ‘5@Fy1.95 (2H, m>
1H NMVR (40 6) 6.99 (1H, .d, J - 8 Hz), 6.43
IH d, (J i %ﬁ&)%@g pﬁ?@? 039%(23(?% K 475% §H®5mé1H )sept,

(
J =6 FE) %§ 89, (£1-1, t, f_ 8 Hz), 1.14 (6k, d J =6 FE) [0128]
(Ref erence anple 43 % (p opyl t hi o)i ndol i ne The sane reaction as in

t he met hod,4le n ergnce; Exanpl e | was perforned using

1- |odoprogg%e§%%%g%g{% 15%lﬁ Eﬁbf) Fﬁstead of isobutyl iodide to obtain the
title compoyndyas brown oil (151 ng, yield: 699%. 1H NWVR
(400 NPB DVBO-d6) 6 PPm 7.07 (1H, s), 6.97 (1k, d, J = 8 Hz), 6.42 (1H,

d, J =8 Hexap B2 {dH,chtSIpedt 42 {2H, st {5d = 8 Hz), 2.88 (2H, t, J =8
FE), 2.68 (2H, t, J =7 Hz), 1.47 (2H, dt, J = 14 Hz, 7 Hz), 0.92 (3H, t, J
- 7 Hz). [0429]v(Refferrencel mxaniph€l 51 ey 3mehb araepr opyl ) t hi o] i ndol i ne

The sane reaction as in the nethod described in Reference Exanple | was

per f or med sl awy )1 igh ok dl 32 - | odopropahet € 344=x4Ab a8y 20ompohi)di Nst ead of

i sobutyl iodide to obtain the title conpound as pale yellow oil (51.3 nm,

yield: 28%L) - 67 - 1H NVR (400 Mz, CDClS) 8 ppm 7.20 (1H,
rr),712(11|, m, 6.56 (1H, d, J = 8 Hz) 365% t, J =6 H), 3.58
(2H, t, 8 M, S8MG2 reHq- 1{0“ Feoig g me A$SGLIREE 0 H) | 1. 99

2H, m J = 6 0130 ef er ence, Ex |l e. 6) 5- entyl thj o)i ndol i ne
%he same ﬁﬁ%]%i %%}4?égq d“ﬁggé%ggﬁd—lﬁé %iyng Iﬁkéﬁ%?g i was
erforned JU ent ane I st ad of isobut
Podlde to o HggHJgh§g .ﬁ%%“gﬁﬁ%bdﬁ c%'%gf%%%ggﬁlz 1 %g, yi el d: 405@
H NVR (400 WMHz, CDC13) 5 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, nm, 2.00-1.16 (8H m. [0131]



(Reference Example 7) 5-{[2- (benzyl oxy)ethyllthiolindoline The sane
reaction as in the nmethod described in Reference Exanple 1 was perforned
"usi ng benzyl (2- iodoethyl) ether (conpound described in the docunent
Tetrahedron Lett., 1987, vol. 28, p- 3031;- 962 ng, 3.67 mol) instead of

i sobutyl iodide to obtain the title conpound as pale green oil (338 ny,
yield: 489%. 1H NVR (400 MHz, 00013) 8 ppm 7.36-7.25 (5H,

, 71.20 et Wi s f2 F2 0GR i 165 Hod, o 52 : ,+.S), 3.80
?)1H, brs) ( jd:? ggyésé%%&%)m %% gi% 31(5}% fnfdlil O]rr)3.71 6?5‘%?5]) %Q%dfiuc(gd(—(ﬁerf)er ence
Exanpl e 8) rartexehbabukyhbhicopiondad, NnenaRdad of 2-butanol,

[ (cycl opropyl met hyl )t hi ol indoline The sane reaction as in the nethod
described ipcRebenense1Exanphe,l1vwas perfior med Jisidig, bremacyclobut ane

i nstead of isobutyl iodide to obtain a crude product. The obtai ned crude
product wasocpppiuhiedsbyhptepanatieve (HRPECg, neritesid: 005%)3 (30 mmi . d. x250
nmm; GL Sciences Inc., water:acetonitrile=95:5-0:100 (gradient)] to obtain
5-[ (cycl opr opyl et ) tHio Mol iMEO(d«es$ pptrar §.8%8. 4 1my, syi.eléd:5413% as a
colorless oil conmpound and 5- (cycl obutylthio)indoline &Polar, 62.9 ny,
yield: 10% 18s @ cdl orPeEg)oi I/ -d6mPodnd.(2H, m}, 6.23 (1K, s}, 5.30-

C1h oy OB Ry TR ) 5 LR Ry Db AT By d. 0P (Zaigy Bst (B 9 = 8
Hz), (2H, d,.J = 1. 04-Q. 0-0. 16. (2 . )

5-%cyc(:l obugyl"”gﬁ?o%%%f{r n@g)m N%g 82%0 B ((Togélﬁg}a' ppri” 476§ 18 rs) |
7.08 (IH, J-- , 57 Y PPN 8 , 13.080 - ) 3.69- 3.56
(are s iy Tann? T8y 2700010057 o8 W) 136805000 OR8) mi O

1.91-1.87 {2k, M 53[03433] ( Ref erence Exanpl e 9)

6- f Luor o- 5- (et hy 1t hi 0) 1 ndoli ne A saturated sodi um brom de- net hano
(3.0 ml) sphution) of,/brongne{2355pyi, 9.19 mmol) was added at 0OC to a

met hanol (13.2 nlL) solution of 6-fluoroindoline (600 - 69 - ng, 4.37 mol)
and potassigprghi ocyanate (1.28 g, 13.1 mmol ), and the m xture was stirred
for 1.5 hours. To the reaction solution, water was added at 0C, and the

m xture wastEnautial b2ediw(th{sodi{uprcarbopatearbonlydwedcly ieXtrdeti on with
et hanol three tines. The organic | ayer was washed with water and dried over
anhydr ous gbtbxin suriai@inaddyihedSsoreehylaas fohen)dinstillhed of f under
reduced pressure. The obtained residue was purified by silica gel colum
chr omat ogr &pRSP hekane®Bpayncadet afé£19: 1-4:1, V/V) to obtain a colorless
oi | conpound. [Qé§%g The sane reaction as in %he met hod, descri bed in
Ref er ence Exanpl s PErd orted Usihg- the obt &t ndds conpdtnd™and, i nst ead

of isobutyl iodjde, iodonethane to obtain _the _title, c und as dark brown
of | (472 Mo ot 555 belE0Bl® QMR RN (h6G R  IRES 016y 8 ppm
7.07 (1H, 2B _d. = . 45.91 (LH, _hrs 3.,49:3,43 (2H, m,
2.87 (2H, fé 5&1_5%%{1? %.%ﬁoi%iéyg%lfg%gé] g’(hé?g?é_)ﬁff% Il—_’igrt%pfﬂ "10)

6- met hoxy-&-{aethyl 1 hi o)dmdobiing, rorelbE-82RRaKBAEI HANLAS | NyLhe et hod
described in Reference Exanple 9 was performed using 6- met hoxyi ndoli ne
(conpound gesgfd hed-diy1hesdosuaent, JeyMedorSHEAL ca2B004y1Vel ac4d, p. 5451,
1.29 g, 8.65 nmmmol) to obtain the title conmpound as white foam (535 ng,
yield: 32%32 pn,/®0:-40 mmol) to obtain tAé&k NMRLESEEmMNEENDVBEOLHB 2" ppm
6.93 (1H, s), 6.20 (1H, s), 5.56 (1H, brs), 3.71 (3H s), 3.41 (2H, t, J =
8 Hz), 2.83d{dH (61J0-m@ Hz)eld: 222%8H, s). [0136] (Reference Exanple 11)
5- (i sobutyl sul fonyl )i ndol i ne hydrochl oride Ei (tert-butyl) dicarbonate
(790 | AL, 3.44'HnBMR 4A80t MiHet hpMahi-de) (8200 ALS . 45 441 nos) , weréSadded to a

di chi oronet hane (5 nlL) solution of_ the 5- (isobutylthioéindoline %0.65 g,
3. 13 mmol ) { Prodircel 5 n° Retler ence? Ekanpl €21; Bhd hé’ nilxtur &) was- $firred at
T

roomtenpe ure for 18 hours,_ To the_reagtjon solution,_saturated agueous
sodi um bi nat’e %%%’agdg%,(%%ﬂl?wmﬂ By§e§?Pac?i§%”§k?ﬁ Z%Hylmécetate
three ti =~ N bt,ai ned organj.c. | ayer _was shed.,w,t h turated saline
and dried ovér antydrous ragnes! i sl fat e, 2 and Ena el 28t “RaLRh ot I e
of f under reduced pressure. The obtained residue was purified by silica gel
col um chr omat ogr aphy (hexane: et hyl acetate=90:10-80: 20, V/V) to obtain a
pal e yell ow oil conpound. [0137] To a dichloronmethane (20 nL) sol ution
of the obtai ned conpound, m chl oroperbenzoic acid (ca. 65% 1.69 g, 6.37
mmol ) was added at 0C, and the m xture was stirred for 1 hour. To the
reaction solution, a 10% aqueous sodium sulfite solution was added,

foll owed by extraction with dichloronethane three tines. The - 71 -
obt ai ned organic |ayer was washed with saturated aqueous sodi um bi carbonat e
and saturated saline and dried over anhydrous magnesium sul fate, and the
solvent was distilled off under reduced pressure. The obtai ned residue was



1H NVR (400 MHz, DMSO-d6) 6 ppm 7.43-7.40 (2H, m, 6.71-6.57 (1H, m,
3.59-3.55 (1H, nm), 3.04-3.00 (4H, m, 2.00-1.90 (IH, m, 0.95 (6H, d, J =7
Hz). [0139] (Reference Exanple 12) 5-(cycl opentyl sul fonyi)indoline The
same reaction as in the nmethod descrH Bed i Reference Exanple 11 was
performed using the 5- (cyclopentylthio)indoline (311 ng, 1.42 mol)
produced in Reference Exanple 6 to obtain an N-Boc indol ne internediate.
[0140] - %2 a-dinghl or thane (20 M) | ut.i 0 e, obt ai ned
conpound, ?fﬁ?légﬁéaggfig'g?i&' gﬁ§f3'm§2'agdgg% g%g t}gggix%0§£ &%@
stirred at pr@em henpenaiur g ¢kor 1 ;hour. From the reaction solution, the

sol vent was distilled off under reduced pressure. The obtai ned residue was
purified byssiijksca ge¢k:calsagmvchr amit ogr aphy (hexane: et hyl

acet at e=70: 30-50: 50, V/V) to obtain the title conpound as col orl ess oi

(208 ng, yilekds158% . 1H NWVR (400 MHz, 00013) 8 ppm
7.55-7.50 (2H, m, 6.60 (1H, d, J =9 Hz), 4.41 (1H, s), 3.70 (2H, t, J =9
Hz), 3.44 (IHzmpye 31091¢2H-{tl1-Jischuy)sudfgayv2Biogridis8i<2H, m, 1.74
(2H, m, 1.58 (2H, m. [0141) (Reference Exanple 13) 5-[[2-

(benzyl oxyYét By BUFEBAJE T AdEE) neé~ (methyHeuddwa vrledexddiiss in the net hod
described in Reference Exanple 12 performed using the 5-f[2-
(benzyloxyﬁ@FE?PPFﬁVo?PWH8HRHeNP33£% , 1.18 nmol) produced in Reference

Exanple 7 to obtain_the title. conmpound Wi owder (316 ng, yield:

5509 PHAL AR o SR A0 W 000155 o8 HBRrrEER. 8%ag (BH .,
7.34-7.17 L , 4 6. ( = 1.Hz) ...4. 54 oS e (2H,_s), 3.82
(2H t, J EQEEEE%,42.g%s(ég?fg?méazuélE%)Fhé.§8{%%Eﬁﬁ?SfF%§%§%b)i 3. 00
(2H t, J 769 H2)e [ Q142 (Relepence i BXamLe 114h 3663 (100 ng, |

chl oropropyl)sulfonyl]indoline” -"73 - Tri et hyl am ne (28§Ip|L, 2.02
nrol ) and digte mhytyl prédcarbonat e«F334n08, £kakp18l) MeYe saddedido a

di chl oronet hane (10 nl) solution of the 5-[(3- chloropropyl)thio]indoline
(230 nmg, loOlimpntinprodoeedli ohRefetencesbxamphesh, fand it ey mingtdsy e was
stirred at roomtenperature for 40 mnutes. To the reaction solution,

di net hyl ami BopyL} di nes (2boby, £0. 28bammokhewas taddedmpanchct Be mbétHwr € was
stirred at roomtenperature for 1.5 hours. To the reaction solution,

di (tert-bupytiedi chtbonat evi¢10: n§P%0.-504 nmmol ) was added, and the mixture

was stirred at roomtenperature for 30 mnutes. To the reaction solution, a
sat urat ed aqueotis N UtiC6Nn M5¥z , arSti-wn chl BPindetwas addeds)folfl-&wed by
extraction with ethyl acetate_tw,ce._The_ obtaine rganic | ayer s dried
over anhyd%ﬁ%s dodf um Sulf te?'ﬁ%a tﬂg zagveﬁ@'mgsgaigﬁﬁhléﬂfcﬁ¥%ﬁﬁder
reduced pressur The, obt aj. pe esjidue wa urifi.ed_ b i gel, colum
chronatogr%pgg ?ﬁ%kaﬁéfe%h@? g%éta%é:§9?l§4gff’v V%6f§‘§gt§% 'a™al or | ess
oi | conpougnd, [ 3] - do di ¢hl or h ( ) -solution .of the

obt ai ned c%h%%uﬁ%é’n%bhforo%e?g@hzgf%Qagpgz(jgg’né?’g54§“nﬁg%§ &Bé added at
OC, and the gixtuge yassystinred) ato0C;Ler01 haur. Jo thegreacti anysol ution,
a saturated aqueous sol ution o% sodiumsul fite was added, foll owed by
extracti ommw th, et hyksacgl ate=threg ti nes. The obtained organic |ayer was
dried over anhydrous sodiumsulfate, - 74 - and the solvent was distilled
of f under medured) paessuses The+ohtai ned resi due was purified by silica gel
col um chromat ogr aphy (hexane: ethyl acetate=9:1-1:1, V/V) to obtain the
title conpbunellas white powder (193 ng). 1H NVR(400 MHz, CDC13) 5

ppm 7.97(1H,brs),7.71 (1H, dd, J = 7Hz, 1Hz),7.64(1H,d,J = 1Hz), 4.07 (2H,

t, J -9 k&@%a@@%@(@%ﬂt@ﬂ%%@hytys.ﬁsézﬁti?j(mevh§§$ukﬁppYQ)1md@2Hp-t,J
=9Hz), 2.19(2H, m, 1. 58(9H, £0144} (Ref erence Exangle 15) '

5- (cycl opropyt BRI FERYHY I ntoY § hexy! PiPe phflaBsT UnrReRarELAYEdi sil azide (0.5 M
solution in toluene, 892 :IL $.44$ mmol ) was added at -78C to a THE (5 nl)
sol ution ofSTHEPSF{ FEOWAP Y Opr OpyF) sul fonyl ] i ndol i ne (80.2 ng, 0.223 nmol )
produced i n Ref.gerence Exanpl.e 5 nd t 1 xt.ure s stirred.for 1 hour
wi th heating tg%reoosﬁnfeer?peér?caltluorﬁe.a o't E@jérne%%‘tl%%\@%ﬁ%}f}% § a'saturated
aqueous s i i 1L ori dded,_ L d, Faction
W th ethyﬁiaég?%%ggt re %#ﬁ%gfé@h%g% %g?%gd o] Saa?% ?gger9§g§éé%ied over
anhydrous sodium sul fate, and the solvent was distilled off under reduced
pressure. The obtained residue was purified by silica gel columm

chr omat ogr aphy (hexane: ethyl acetate=7:3, V/V) to obtain a white powdery
conpound.



[0145] - 75 - To a dichl oronethane (4 nlL) solution of the obtained
compound, trifluoroacet ¢ acid (1 nL) was added, and the m xture was
stirred at roomtenperature for 1 hour. Fromthe reaction solution, the
solvent was distilled off under reducedspressure. The obtai ned residue was
purified by silica gel colum chromatography (hexane:ethyl acetate-3:2,
V/IV) to obtain the title conpound as white powder (20.8 ny, yield: 42%.

;ﬁNﬁé“?%Wcaf%D% e e%”‘ i 5’%#1ﬁgx§fp%fﬁ%d%@$% 5ho50LL my, 128
(2H m, 0. 9 e f%@qﬂﬁ T%6é6§ mmoléCPl uced ln

[(cyclopropylneth suI ony| e sane re as

Ref erence Reamds bl Mas, e fzog %U%Mém of gputano
5-[ (cycl opropyl met hyl )t hi o] i ndoline (81.4 ng, 0.396 I} produced in

Ref er ence Exanmplie 80 q@t@mtme ﬂ'M&\CW%@aﬁﬁ mét&@@@der (57 mg,
yield: 599%. H NVR (500 MHz, DMSO-d6) 5 ppn1 7.51 (1H,

brs), 742@&@@3%&%4&K&Hpﬂm@: ﬂﬂﬂ@,@ﬁ&&l%4é - 8 Hz), 357
(2Ht,J-8Hz)304(2HdJ:7Hz)301(2Ht,J 9 Hz),
0.86-0.77 (1H, M~NER 45500 424 2HDMEP+ A0, Wb :0% (2H, (1§, $0149]5¢( Ref erence
Exanple 17) 5- (déilobutylsulfonyéﬁlndollne - 76 - The sane reaction
as i n Ref erlédee dExanpl & IE) waé’ﬁ’ fofhedusing’ T held, d, J = 6 Hz),

5- (cyclobutylthlo%hndollne 62.9 ny, 0.306 mn%ﬁ produced in Reference
Exanpl e 8 £04dbt'din the it c&ﬁboﬂﬁﬂ 3% i ﬁQWﬁ%r (1%7.10) ng?- 9P el d:

99 AH-N 50 Q. d6 7.37 (1H, 7.36 (1H,
d,/% . 7 H Y6 t85 9 TH? Nﬁ 5303 gﬁgﬁ3tﬁ% ig{)fﬁ P § gz%é QFE)qu?nt g1
8 Hz (2H 8 2 2,21 (2H,

2. 11)2 04 ?5 G 23 %35 o %(Zé'q%§(:%%li§] ﬁ?%ereﬁ%e %ﬁhﬁ%ﬂ@ 38) n)
1-acetyl - NzNgnge@gyldioﬁhne157ls lf %g]%i0|%3 &%benfyéﬁnpqgl(ggg gL,
ian

1.57 mmol) was added to a dlchloronet sol ut1on of
1-acetylingeline-5- sulfonyl chloride (273 ng, 1.05 nmmol ), and the m xture
was stirred at roomtenperature for | hour. To the reaction solution,
triethylanupe (€441 gl-:.3415 muok) nwds added, and the m xture was stirred at
roomtenperature for 20 mnutes. To the reaction solution, triethylam ne
(147 gL, 110833mol) and di benzyl am ne (100 gL, 0.521 nmol) were added, and
the m xture was stirred overnight at roomtenperature. To the reaction

sol ution, warerphassaddedsthylbowed by -eéXtradtion with ethyl acetate three
times. The obtai ned organlc | ayer was dried over anhydrous sodium sul fate,
and the sol%@httywasdléprsyil Fedosfin-dnded rrvédiéed priessure. The obt ai ned
resi due was_purified bX silica gel colum chromatography [(i) - 77 -
hexane: et hy’ €&t BtBe1? @ln9T@‘C€FPPX§@ﬁ§ﬁ é@é@@@éﬁlﬂb‘%ﬂﬁgﬂq$@aNﬁhlte
powdery cogppund

The same reaction as in the method described in
Example 9 was performed using the 1-(6-{[l-{(lH-imidazol-
‘1myicarbonyl)piperidin—4—yi}oxy}pyrimidin~4—yl)~5w
(methylsulfonyl)indoline (176 mg, 0.376 mmol) produced in
Reference Example 29 and, instead of 2Z-butancl, 3-
pentancl (122 pL, 1.13 mmol) to obtain the title compound
as white foam (93.0 mg, vield: 51%).

'H-NMR (500 MHz, DMSO-ds) & ppm: 8.54 (1H, s), 8.54

(1, d, J = 9 Hz), 7.74 (14, s}, 7.73 (lH, d, J = 5 Hz),



[ 0149] To a nmethanol (10 nL) solution of the obtained conmpound,

pot assi um hydroxide (277 ng, 4.94 mol) was added, and the m xture was
stirred for 12.5 hours under heating to reflux. To the reaction solution,
sat urated anmoni um chl ori de was added,1ipldowed by extraction with ethyl
acetate three tinmes. The obtained organic | ayer was dried over anhydrous
sodium sul fate, and the solvent was distilled off under reduced pressure.

The obt ai ned res e was by. |I|ca to hy
(hexane: et%yl até 5?9%%€%%f7 Nt he" % ?eyggﬁﬁg 9 ?te
powder (38 y| d: 1 1FL ( 00013) 8
ppm 7. 54 ?fﬂ & 73 %%{0 74 (31|16 \2Hrg g 7“% g%se Wh?% 05
(4H m, téf? (|3H,24dcrzej br%d % 315"'2()3H4s%8 (24"@15?’9‘?1 @%ﬂ L, brs), 3.69
(2H, td, J = 6 ( g Hz). [0150] (Reference Exanple
19) 1-(6-chl, @lﬁt@l@ywem @m 4y 1)r. @5 (rmthxd SLUfi)hylr)i)ndqblsw (3H, d, J
Concentrat ed hydrochlorlc aci d (810 tAL 9.86 mmol ) was added to an acetone
(12 m)/watef7 G3)nL) m xed solution of 2,4-dichloropyrindine (1.22 g, 8.19
mmwol ) and 5-net hyl t hi oi ndol i ne (conpound described in the docunment J. Med.
Chem, 19985 \6RR)4&/zp. 48598 + 63"y, 9.86 nmol), and the ni xture was
stirred at 80C for 1.5 - 78 - hours. To the reaction solution, saturated

aqueous sodPdrébi carbonate was added, and the deposit was col |l ected by
filtration. The obtai ned crude product was washed with water and

di i sopr opyl(“8EREE-t 94obtlai(f éLQeIﬁ&ﬁﬂ%ﬁ&%ﬁ%ﬁ%ﬁﬁﬁﬁﬁﬁﬁ? 1101%51] To a
di chl or onet 5 nL i on af the obtalned conpound
n}chloropeVEi 3S8yﬁdﬁdd€€a @%%;% %}QHﬁﬂ;gaﬂﬁdjéHded at 0C, and

the m xtur tirr for our 50 the reaction solution, a 10%
aqueous so ?%%ﬁEEFFVtggg u‘Fo% ma§2§ ded, foll owed by extraction with

d|chIoronethaneTﬂQrgﬁmélp% > Qgtghnggeo&gaﬂ G hgg% lg%%\rt@shed Wi th
ous sodi um |car

sat urated aque onate and saturated saline and dried over

anhydrous paghgskunpsyhtaberrandebne sselyent \@asnr@tstyﬂéﬁdf&fﬁ under
reduced pressure. The obtai ned residue was was ed w tth a m xed solvent of

di i sopropyl cetpepeandiathyl 1aeet ate it cobt-ai-R 1ihedd e conpound as white
powder (2.18 g, yield: 869 1H NVR (400 MHz, CDC1 6 ppm
8.67 (1H, 8)268. ﬁﬁo(talz:ddu&eé nHRE fe?e83e( EHangd.e @Fa&dﬂ,n&ﬂé@d 7.77
(1H, m, 6.68 (IH s), 4.13 (2H, t, J =9 Hz), 3.37 (2H, t, J - 9 Hz), 3.06
(3H, s). [0i52tr¢RefhecehntenBElanpler20), 1 efBacksoridmynilmahimd-del ) (-5

(et hyl sul fonyl)indoline - 79 - The sane reaction as in the nethod
descri bed mh,F@fé@emmelExanpbet&anasepeﬂtéene@wwgwm@ telve wBrite
(ethylthio)indoline (120 0.669 mmol ) produced in Reference Exanple 2 to

obtain theP?Y#fE EbHPOUAM ﬁseﬁﬁ|t§2pdmder (122 ng, yield: 56%.
111- NMR (500 MHz, DMBO-dO 8 ppm_ 8. 69 SlH, s), 8.59 (1H, d, 3 =9 Hz), 7.74
(2H, brs), 7.11°1HR s)°004M% (285G-dsj 2 pPiy) 8-8533 Lf2HS v, 83 52 9 Hz),

3.23 (23, - 7-Hz 0 ¢3 J =7 3 f Ex I
21) 1S(6 cﬂroropyrlntdln%i}yl§- - é%ﬁdp?lsuﬁ?éﬁyﬁg#§d§1(ﬁezere@%$He 2gﬁee

reaction a@'i?prﬁﬁ e hos des rQQe?i BefereggG i";Larrrgleﬂyla,\grat%l erforned

usi ng the opy! T hi o) i ndol'i ne ol ) 'produce
Ref er ence fkﬁ@pgegg QQHObﬁQIn3tQ§ ngletcoquU@dHQs w@r@g ~-hoam ( %%5 ny,
yield: 499%. EMR ( DVEO- 8 ppm 8.69 (1H "s), 8./59 (IH,

d, J - 9 Hg), 7.76- 73%;3 é?;% 3@9 Zzﬂal (:11HJ s) 7 4217 623s5-0. 03 329, Hz)
3.34-3.30 (23, nm), 3.24-3.20 (23, m), 1.61-1.51 (2E ra), 0.91 (3E t, J -
7 Hz). [OXbA] Y Refetence(Exanple 22231<{(8;chl ovopyki Hizdi;n-4-y1)-5-

(i sopropyi sul fonyl )i ndoline The sane reaction as in the nethod
descri bed ¥% Réiérence Exanplle+18lwas perforned using the 5-
(|sopropylthd%%|ndollne (100 ng, 0.517 mmol ) produced in - 80 - Reference
Exanpl e 3 t&dbtain the title compound as mhlte pomder (63 g, yield: 38%.
1H—NI\/R(500M—IZ DVBO- d6) 8 ppm . 8. 69 60 (1H, d, J -9 H), 7.71
(1H d, J Eoppie 5;5)70quil_|abg§yr1?e§1}>/§1ﬁ~ é?“lﬁ 18 (2H, t, J = 9 Hz),

3.37-3.31 (3H 16 0155] ,(Reference Exanpl e 23)
1-(6-ch|or%%?#qiﬁépﬂéaﬁyﬁ J-’%@Ot‘t”ﬁlarE)Y%ﬁ_%gﬁttét“hﬁﬂlsﬂl'#onyI)|ndoI|ne The
sane reaction as in the nethod described in Reference Exanple 19 was
performed using the 6-fluoro-5- (methylthio)indoline (250 ng, 1.36 nmol)
produced in Reference Exanple 9 to obtain the title conpound as white foam
(289 ng, yield: 65%. 114-NMR (500 MHz, DMSO d6) 6 ppm
8.73 (1H, s), 8.40 (1H, d, J - 13 Hz), 7.68 (1H, d, J =7 Hz), 7.16 (1H
s), 4.20 (2H, t, J =9 Hz), 3.32 (3H, s), 3.32-3.26 (2H, m. [0156]

(Ref erence Exanple 24) 6-chloro-1-(6-chl oropyrim din-4-

y1) - 5- (et hyl sul fonyl )i ndol i ne The sane reaction as in the nethod

o~ T



-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-(nethylsul fonyl)- -[6-

(pi peridin-4-yl oxy)pyrimdin-4-yllindoline hydrochl oride A4 N
hydrochl ori c acid-ethyl acetate soluti®©® (20 nL) was added to an et hyl
acetate (10 nlL) suspension of tert-butyl

4-(f6-[5-(nmethyl sul fonyi)indolin-lyl]pyrimdin-4-ylloxy)piperidine-I|-carbox
ylate (1.04,-q, |9« Jr_od ' @%p el ow, 2 i xture was
stirred at %rj"ggr)r%ft)ip% er at%lrr%’r go%%%%ﬁo rl. e!%‘%&%% s0 ?%Il?n&v\lgas)' filtered,
and the obtajjned crude product was washed with ethyl acetate to obtain the
title conpound as white powder (898 ng, yield: equivalent).

1H NVR (400 MHzThBVBEMESY8cppih 8596 n( 2He BlehodB . REG %2 2H M,
7.75-7.73 (2H, m, 6.28 (1H, s), 5.36- 5.31 (11, n), 6.28 (1H, s),

5.36-5. 31 EkHmpil, %4wEG (RHIdrmedl us9rdz);he. 29(¢2H 14 (1- 50 0dd2) 1 -
3.27-3.23 (2H, m, 3.15 (3H, s), 3.15-3.10 (2H, m, 2.19-2.14 (2H, m,
1.95- 1.871¢ZHcamponydl 0 etRefierdnye IBranpher 28)d Bx-(4rey Iyt sul f onyl) - 1-[ 6-
(pi peridin-4-yloxy)pyrimdin-4-yl]indaline A 4 N hydrochloric

aci d- et hyl {geéthatéuddleaniionnCeldgenti) asiadded dt @@ tlo P ®idsd dcetate
(3.15 nmL) suspension_of tert-hutyl 4-;f6-[5- .

(et hyl sul ﬁ@ﬁ?FﬁPﬁ&oﬁ?ﬁW—lﬁF%yrai”ﬁ‘ifdilﬁl-SAF-eaCi @3 <~butanol,

yl | oxy) pi peri di pe-1-carboxyl at 630 , .1.33 mol) produced .in Exanple 1
bel ow, andcﬁ’ﬁgoﬁiu%tyérf“& odt iﬁr@éd%o?%l- oG FPhd S AIRFnt” e di stil | ed

of f under ‘LﬁgEg?gog@@#{%ﬁ&@%@ﬁg@ ine *h3re6e§‘i§gg§fit@aldl Nﬁqueous sodi um

hydr oxi de soltti on and Was col’l’'ected by

filtration and mas 1 er _obt.aign e titl.e npound .as. white
powder (489 m,%ii!eﬂqidgz%%d‘?/og@’ ol - e bl %HSéwé%?SO%L’M@,'%E%NBO d5) 8
ppm 8.54 (iH, d, & = 9 Hz), 8.52-G1H1 Sha, 73 (8% &k, 620 181, s),
5.15-5.10 (1H, m, 4.09 (281, t, J - 9 Hz), 3.28 (2H, t, J =9 Hz), 3.14
(3H, s), 259752.94,(2E, m. p%2.(56,(2H J = I #4200 Hz)as 1.2958- 1,93 2K, m,
1.53-1.45 (281, m. [0161] (Reference Exanple 29) 1-(6-{[1-(1H i m dazol -1-
yl car bonyl Yipi peBi den<{ 28yl HoxylUpyr LA éizn- 4- E))-,5-3 .@%et{ty,sul,f any )d ndol i ne
1,1 -carbonyidiimdazole (67.0 ng, 0.413 mvol) was added to a THE (2. 06 M)
sol ution ofizt he3s24(hBtthybsal f oRy1p- 13F6- Epi-pér-icdiva--4Lyl (@Xy) pyri m di n- 4-
yl]indoline élOS ng 0.275 mml ) produced in Reference Exanple 28, and the
mxture was- SETired atfroBm t énpérat @fe (#6r 1Whodr 3Flomét HEHreddtii on
solution, the solvent vva2 gi 3ti |1 eg;off under reduced pressure. To the

resi due, wdtef s 2dded?8and™t heii xture was stirred. The deposit was

col l ected E%%ihtration and washed with water to obtain the title conpound
as white p fi (105 ng, yield: 82%. - 84 - 1H NVR (500
MHz, DMBO : 1 , 2855 (IH, d, J =9 Hz), 8.05 (1H, s),
7.74 (1H, g@‘a‘gp%m(’?ﬁ §%i”{§\]g{9 iiH%) ,ﬁg.g (1H, s), 7.04 (1H s), 6.25 (1H,
s), 5.39-5 r 14 - _ qnaq (973 ; .m)y, 3.49-3.44
(2H, ), 3{?1%’%%187 ?%%fﬂ%ﬂgyégﬁ%l%%ﬁé’lé)?“?é )11:%5{1 2.1031(5%1{%%,%?. 83-1.75 (2H
n . [0162]¥115§§%§19@§ig%1§@79i€c§9%0x late {exemplary compound No:

5- (et hyl sul fonyl)-1-[6-(piperidind-yloxy)pyrimdin-4-yl]indoline The
sane reacti®n as in the nethod described in Reference Exanple 28 was
performed using tert-butyl 4-

({6-[5- (et hyl sifldmdi)imdatd mete yiJ pyrign dOn920 mmel) was added to

yl | oxy) pi peri di ne-1-carboxylate (2.58 g, 5.58 mmol) produced in Exanple 30
bel ow t 0 obtai hrdhexzie| éleohpbundsasrahbtenpowdére(2-72 g, yield: 799.
"H NVMR (500 MHz, DVBO d6) 8 Pgm 8. 55 %,1H, d, J - 9 Hz), 8.52 éﬁlH, s), 7.69
(1H, d, J HO/yHAPTeg¢aH L 5§+ 602 ¢ fHdesynes (35- 8. 10, (8HZ08), 4. 09 (2H,
t, = 9 Hz),. 3.30-3.26 (3H, , 3.22 (2H q, =7 Hz), 2.96 (2H, dt, J =
13 He, H@%%.%%Ofwﬁdth? %gielﬁn%&, _Ytain@?? i%?th%.%ar%zﬂ?tw,%.w (2H,
t, = 4 1.10 H t, -.7.Hz), [0163] . (Reference Exanpl e 31)
5. (et hylsul Tory L e 20 AT (L Y Habor 102 Y E AP BORyT ) pf BEFFALREA- vi | oxy) pyr
m di n-4- yl9)4 i n - r [ S| t hod

descri bed Pné 'gg%(#’eﬁocézgg%?g Z%Iél\gglgc%)gﬁgr Err%g%gﬁﬁg %%%mé?g 1

(ethyl sul fonyl)-1-[6-(piperidin-4-yloxy)pyrimdin-4- yl]indoline(l.96
g,5.05 mol ) produced in Reference Exanple 30 to obtain the title conpound
as white powder (1.98g,yield:81%. 11-1-NVR(500 MHz, DVSO- d03

ppm 8.56(1H,d,J - 9 Hz),8.56(1H, s),8.05 (111, s), 7.69(IH, d,J =7 Hz),
7.68(1H,s), 7.49(1H, s), 7.04 (1H,s), 6.25(1H, s), 5.40-5.35(1H,

ch_.Ec_.
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m,3.49-3.44 q,J =7Hz), mM,4.10 (2H, M, 2.13-2.08 (2H, 3.29 (2H t, (2H
m, J=9Hz), t,J =9 1.83-1.75 3.79-3.74 Hz),3.21 (2H M, (2H (2H, 1.10
(3H,t,J =7 Hz). [0164] (Reference Exanple 32) 1-[6-(p _
peri di n-4-yl oxy) pyri m di n4-y1] -5- (pr-opytsudfonyi)indoline hydrochl oride
The sanme reaction as in the nmethod described in Reference Exanple 27 was
performed using tert-butyl 4-

§f?6£§;éi;g$¥!%&éﬂﬁp¥%%%%§§f%%e%?%%%&ér%pggkgﬁgé% br%ﬁ%c%a in Ex??ple 36 to
r n

Y NVR( 400 ih IVAO-0B) & e 8. O6( 211 brey. B Be gl 4T Sy eav ST

(2H m, 6. 28 1(c1H, A 05031@' mnc30(1End bhe— r@lxaﬂne Hda 6.28(4 11, 3 31 3. 08

s), (8H, 5.36-5.30(1H, m,2.19-2.14 m, (2H
refiux for 1 hour in a nitrogen atmosphere. The reacticon

solution was filtered. To the filtrate, an agueous
ammonium chloride solution was added, followed by
extraction with acetic acid three times. The crganic
layer was dried over anhydrous scdium sulfate, and the
sclvent was distilled off under reduced pressure. The
obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate=%:1-3:2, V/V) to
obtain the title compound as white powder (102 mg, yield:
98%) .

'H-NMR (500 MHz, DMSO-d¢) & ppm: 8.55 (1H, d, J = ©
Hz), 8.54 (1H, s}, 7.70 (1H, d, J = 8 Hz), 7.69 (1H, s),
©.23 (1H, s), 5.29-5.24 (i1H, m), 4.09 (2H, t, J = 9 Hz),
3.75-3.70 (2H, m), 3.28 (2H, t, J = 9 Hz), 3.17 (24, 4, J
= 7 Hz}, 3.17 (2H, brs}, 2.00-1.95 (2H, m), 1.60~1.53 (24,
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 + HI".

[0235]

{(Example 57) tert-butyl 4-({6-[5-
(cyclobutylsulfonyl)indolin-1-yl]lpyrimidin—4-
ylloxy}piperidine-l-carboxylate (exemplary compound No:

503}



(2H, 1.99- 1.87(2H, m, 1.60-1.50 (2H, mM,0.91(3H, t,J - 7 Hz). - 86 -
[0165] (Reference Exanple 33) 1-(6-{[1-(1H i m dazol-1-

yl car bonyl ) pi peri di n-4-yl ] oxyl pyri m di n-4-y1)-5- (propyl sul fonyl)indoline
Triethylam ne (286 1.11,, 2.05 mmol }- and 1, 1' - carbonyl di i m dazol e (249 ny,
1.54 mol ) were added to a THF (9.00 nL) solution of the 1-[6-(piperidin-4-
yl oxy) pyrim di n-4-y1]-5-(propyisul fonyl)indolite hydrochloride (450 ny,

1. 03 nmmol ) prodyg d55§ Rgggcggég Exart l%hézge%%d t@%sg%ﬁ&yr was stirred at

roomtenperature hour s Fom t hie reaction sol Ut “hé sol vent was

distilled eff, mgqgeQGr@ggc%grgrg%ggr%Sl %Q% resi due, water was added, and

the m xture was stirred. The ep05|t ma | ected by filtration and mashed
with water E:Qc@'%b@‘t@l%tl@fbhf\l(ll@l@l@%ﬁ,@%@d @3 Whirke poveer n(n?(QLS) , yield:

579 . MR (400 MHz, DWMSO- ) 8 ppm 8.56 (1H, s), 8.55
(1H, d, J pr9ddHzkrd !nOﬁeﬂféhﬂen&)a Esl?iaﬁa@l@ R7 do brxalirtHz)he 68 1H, s), 7.49
(1H, s), 7.05 (1H, s), 6.25 (1H, s), 5.40-5.34 (1H m, 4.10 (2H t, J =9
Hz), 3.80-30o7do(2H, aﬁ)wh3£49p3w43r(2H3.@)mg3.@ﬁfﬁxﬁ?TQEH“rﬁ, 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,
, LT = 7 Hz). (188 E(G%ﬁﬁfzendEGMIé BAk: 8.55 m d, J =29

(
t
1-[6-(piperidin-4- onx )pyrimdind (propyl sul fon indoline - 87 -
A2 N aqueéﬁérsédﬁén1 édrékvdé §éldﬁﬁ@ndQ3§3“n@ Hg) ZZQyﬁ%blﬂfMa§5added to

an et hyl en y (3.6 solution _of the 1-(6-{[1-(1H.i m dazol -
ylcarbonylgpgb ﬁ?ﬁi NSk gLégpréﬁlﬁﬂHv mﬁiyf)oé foﬁyl§hF76%y¥3vndollne
(180 ny, 0 3 ) od ed i n.Ref ere Ex d th ture was
stirred at 1@%0[}“%17 éEé ﬁ ?8 ? ZE gggflgﬁ : added,
foll onwed by extra gW t hyl ,acet ate ree . ti obt 'ne organic
| ayer was %ashe% §ftﬁ§ EjpS?hd¥d§?e§ %3e#bghh§3ﬂo§§%50 §h1su g and
the solveny wasidistihled,of f upder 5gdqggd Rressung t@Hob%qln the title
conpound as white pomder (166" ng, yield: 73%. 1H NMR (500
NPE DVSO-1@d6) =8sppayz 8. 545 ( 1, +dy13d, = 9 Hz), 8.53 (1H, s, ), 7.69 (IH d,
J 6 Hz), 7.68 (1H, s), 6.21 (IH s), 5.18-5.11 (1H, m, 4.09 (2H t, J =
9 FE), 3.216334Y (4H, m, 2.99 (2H, dt, J = 13 Hz, 5 Hz), 2.67- 2.60 (2H,
m, 2.00-1.95 (2H, nm, 1.60-1.49 (4H, m, 0.91 (3H, t, J - 7 Hz). [0l1l671
(Ref erence(Exanple 3%5) de(6-plity{ 1B phdaZohethoxy-5-

yl carbonyl ) pi peri di n-4-yl ] oxyl pyrim din-4-y1)-5-
(|sopropylé@$¢@%¥$91ﬁ@@Ylhbﬂd0¢lﬂTheYéépﬁrE@ad@noﬁ -as in the nethod

descri bed in Reference Exanple 28 was perforned using tert-butyl 4-
({6-[5- (i sOptopyl BiPEonyI)F ntoF#ALPEYLFBYr il Ait@RI4ry compound No:
yIony)plgf%Ldlne | - carboxyl ate (272 ng, 0.541 mmol) - 88 - produced in
Exanple 3 lowto obtain a white powdery conpound. [0168] The sane

reaction as in hesyethod d sgﬁ{b%g |nf%gerque Exarr%{1 was perforned
using the obt ai'ied SEORPITTT 15 bbtRi A tHE 15T Eonporntad Whi t e pomder

556 (1H L 05 () 2T Re (T, 96)%?99%@?1%@ =494 (11
3 797304714(}%% é)m(%@‘;’%@i% mé&% S&P?‘% gééﬁﬁé*(%lﬁzég hghhats 7_(529HH22n),

1.83-1. 75 ) r@rodﬂud&j (8 R@feﬂen—cg t3mo] 0168 t(;R@iaﬁé@HCthxa”m e 36)
5- (|sobutylsulfony1) 1-[6- (piperidin-4-yloxy)pyrimdin-4-yllindoline

The sane reactd arorasournt the wiet hodosleser | begls | g Ref eeeacecExanpl e 30 was
performed using tert-butyl 4-

({6-[5-(isobut hsuMRomwaiMd@IiDMB@ybkpy&igﬂmﬁrB455 (1#, s), 8.38
yI}oxy)plperldlne | -carboxylate (2.08 g, 4.03 mmol) produced in Exanple 25
bel ow t o oblttai réithe’ tﬁ& I @Pé:onﬁp)ourfél a8 (/\H]Irt eS)pov@eBO(i 8o Q”‘iylié] d: 95%.

1H NWVR (500 NVHz, DMBO- p nl 8. 54 J =9 FE% 52 1H, s),
7.70-7.69 {2H, (r%f@fZOT(:ll-? 531%3 53%5(|H3n32 429 ¢2H t—J—9

gzég ‘;’ gi 1(42%7; J}t %22)2"2930]1373 1%‘% 15’?%128%3?4?4 (340 97 (6H,

d, J = 170] Ref n Exe npl [1- (1H i m dazol -
ylcarbonyl)plpeSlenE£ ?F%%gyﬁﬁyrl ﬁlﬁ- -y %H isobutylsulfonyl)lndoline

The sanme reaction as in the nethod described in Reference Exanple 33 was
performed using the 5-

(i sobutyl sul fonyl)-1-[6-(piperidin-4-yloxy)pyrimdin-4- yl]indoline (900
ng, 2.16 mmol) produced in Reference Exanple 36 to obtain the title
conpound as white powder (965 ng, yield: 88%.

11-1-NWR (500 MHz, DMVSO d6) 8 ppn1 8.56 (1H, s), 8.55 (1H, d, J = 9 Hz),
8.05 (1H, s), 7.71 (1H, d, J =9 Hz), 7.70 (IH, s), 7.49 (IH s), 7.04 (1H
s), 6.25 (1H, s) 5 40 5.35 (1H n) 4.10 (2H, t, J =9 Hz), 3.79-3.74 (2H

~ o~ aA N P 7 N N1 - ~ 11\ ~ oA N



- 90 - 2.64 mmol) produced in Exanple 56 below to obtain a white powdery
conpound(621 ng, yield:57% . 1H NVR(400 MHz, DVBO d6) 8 ppm 8. 55(1H,d,J =9
Hz),8.52(1H,s,),7.69(1H,d, J=8Hz), 7. 68(1H,s), 6.20 (1H,s), 5.16-5.09(1H m,
4.09 (2H,t,J =9 Hz), 3.28 (2Ht, J =9HA)] 3-17(2H, d, J = 7Hz), 2. 96(2H, dt,
J -13Hz, 4Hz),2.60-2.54 (2H, m), 1.98-1.92(2H, m, 1.54-1.45
(2H,M,0.88-0.79 (1H, m, 0.47-0.43(2H, m, 0.13-0.09 (2H M. [0172]
(Ref erence 5-[ACy, r.opyl met hyl ) sul fonyl ] - 1-

(6-{[1- (1I—I—M|@r(na<gﬁlB§I i%?)Zyl g[ggio@y%fﬁﬂperl di n- 4-

yI]oxyIpyrq@Q@wg 4-yl)indoline The sane reaction as in the nethod
descri bed in Reference Exanple 33 was perforned using t he 5-

[ (cycl opr opyhaebhyl Fsul fl@@){)ﬂ@%[ﬂ G- ((Rigperd-tid-idsx

yl oxy) pyrim di n-4-yl]indoline (122 ng, 0.293 nnnfg produced in Reference
Exanpl e 38 {thetablaunfbhelt)iitloe Idemaeynd pas iwhider-ppwder (121 ny, yield:
81%) . 1H NWVR (500 MHz, DMS0O-516) 8 ppm 8.56 (1H, s),
8.55 (1H, dl:idxw) QibﬁridSn@Bimrﬁﬁbgyylﬁtko(@Mﬁmgﬂat&-cdmp@gnd7N®9 (1H, s),
7.49 (1H s), 7.04 (1H s), 6.25 (1H, s), 5.40-5.35 (1H, m, 4.11 (2H, t, J
=9 Hz), 32%8)3. 74 (2H, m, 3.49-3.44 (2H, m, 3.31-3.27 (251, m, 3.18
(251, d, J =7 Hz), 2.12-2.08 (2H, m, 1.83-1.77 (2H, m, 0.87-0.80 (1H,
n, 0.47-0.43 (B& Frr&}m@or%Cél% eéklwnfhe[@ﬂ@]od deggribeCRafer ence
Exanpl e 40 ert - but

met hyl pyr i %%?é?ﬁ@ﬂ‘??l %%Wj’ﬁn pér%i Hiaﬁepﬁfégr‘f%%/luaﬁlélg the Rt it

4- hydroxyplper d| ar.boxyl at .4 f __pd pot assi um
tert- butOX|dé % EZmEtﬁ §y7én40 &e?@lggggd oy i 20 m.) sol ution of

2, 4- d'Chlgﬁgpﬁrﬂﬁigy PXr ﬂhgkg?Pgée§9d?ne IB%Q?E%Q lfﬁy ggg%qk?ture Was

stirred fo ours e re n sol ution, mate was a ‘ol | oned by

extractiongwkth gthyl ﬁgsaatzgdt I%egxgmg@é sThe cobained organic |ayer was
washed with saturated saline and dried over anhydrous sodium sul fate, and

the sol venpowasr di stibbed-of frmndeind eduged; pressure. +Ahepebhained resi due
was purified by silica gel columm chromatography (hexane: et hyl

acet at e=80c20e 60049, i v/ ¥)xahplebBai nathpetifblrecconpdund as: eoleriess oil
(3.07 g, yield: 95%. 1H NMR (400 MHz, CDC13) 8 ppm 8.39 (1H, s),
5.36- (2H coppoBad5e8. 6Ot £2H, thk, t3530- cohpoRn@2ak. 95 i(2Hpomderl. 80- 1. 72
[0174] (Reference Exanple 41) tert-butyl

4-1(6- chIoﬁe%@rm%ﬁdWh%l@r)Biy%plperldlne | - car boxyl at e The sane

reaction as in the nethod described in Reference Exanple 40 was perfornmed
usi ng 2, 4- di chEoM¥ByriofildMie ( PMEP-gls) 18. BomoB) 560 (éBrain .t Re36itl e

compound as, whi e powler (322, 0. Viel 63,660, o 51 o oo 1y

4.78 {(1H, sept, J = 6 Hz), 4.07 (2H, t, J = 9 Hz), 3.95
(38, s), 3.74 (ZH, dt, J = 14 Hz, 5 Hz}, 3.26-3.16 (4H,
m), 3.17 (3H, =), 2.01-1.%4 {(2H, m), 1.61-1.54 (2H, m),
1.19 (eH, d, J = & Hz);

MS (FAB) m/z: 491 [M + H] .

(0238]

(Example 60) 2,2-difluorcethyl 4-{({6-[5~
{ethylsulfonyl)indolin-i-yl]pyrimidin~4-
vijloxylpiperidine-l-carboxylate (exemplary compound No:

325)



- 92 - 1H NVR (400 MHz, CDCl13) 6 ppm 8.55 (1H, s), 6.76 (1H,
s), 5.34-5.28 (1H m, 3.79-3.75 (2H, m, 3.32-3.26 (2H, m, 2.02-1.96 (2H,
m, 1.78-1.69 (2H, m, 1.48 (9H, s). [0175] (Reference Exanple 42)
i sopropyl 4-[(6-chloropyrimdin-4- W )d&y]pi peridine-|-carboxyl ate
The sane reaction as in the nethod described in Reference Exanple 40 was
performed using 2, 4- dichloropyrinidine (4.19 g, 28.1 nnnl) and, instead of
tert-butyl 4-hy X e X t i.sap

fﬁ&é) y@h%’a%%géf'fo& 8?5 p ¥h§ @gt'iq%% B%B L ibed in

4- hydr oxypi peri di ne- oxyl ate to obtain the title

conpound a yi-el 4 .5 R CDC 3)
6 ppm 8.5§X%@Eﬁg @ngg$6gér§%rgfé E%§gg5 %é>5 A@th§i4-93 (13—M§2pt J =6

Hz), 3.81- (8-791(2Hi-mhii3:36~3~ §lcé%bon@ﬁ p&ﬁ%kzhﬁ%iaéﬂ4 m, 1.78- 1-72
(2H, m, 1.26 (6H, d, J =6 Hz). [0176] (Reference Exanpl e 43) tert-butyl
4- (6- chl oydl5Sxy ey hoxypyni-vi-dil nddpil Loy [(Bi0pericdi me-d22cambaxy| at e

The sane reaction as in the nmethod described in Reference Exanple 40 was
perforned pspageddidi Bhkoronbe maehbMypyri fricdiore 21302 ey, tit150 nmol) to
obtain the title conpound as white powder (357 ny, y|eId 699 .

1H NMVR (4oeowun@:1@§owe}te eemﬂee 2?3@1mgrsyleed4076§ 34 (1H, m, 3.91
(3H, s), 3.78-3.72 n, 39-3.33 3 , 2.04-1.97 (2H, n), 1.48 (9H,
s). - 93 - [O177{ ef5é?r0eri‘(%iez 5@&4?@—@6 4% Pemt Bubyl (48[ 6-(5- (]2

b I th | f 1 di_n-4-
§|F3i§/8f%@$idygls§ é§$ %hra e!58 %1%’) yrgghenggéflgn6§s it ¥d ‘et hod
d bed |l e d t t vl
cﬁfgﬁbp§r|%r%ln?ﬁ@y| plpgslrg%gglEﬂ ;B%X%Pgtgﬁzsssqnéjg%.éggéwol)

produced i ef.er enge; Exanpl e-41 and, ;igngtea . B
35- [(CyCIop?ggyfﬁéthgl)suﬁggnyf§lngo |%E §%heg QEB 4.09 (24, £, J

(benzyl oxyj ethy) [ sutfonyli] i adol rne 3162005 €998 3mml):  produged ;N
Ref erence Exanple 13 to obtain the title conmpound as pale yeIIOM/o I(486

1H NVR(4003 MHz, CBE13) 6 ppa1 7ngzy| ebd082% 998.(58( 1) ¢, I .¥%Hz). 598.(3H(1H, d, J
=1 Hz), 7.74 (IH dd,J = 9Hz, 2Hz), 7.63(1H,n), 7.27-7.21 (3H,Iﬁ,
7.18-7.13 t2H 1 mM§5(38, (1H d,3 F1Ht}J =9Hz), FE) 5.32 3.85(2H, (1H, t,J
m, =6 4.40(2H, Hz),3.81 s), (2H, 3. 99(2H m,3.42 (2Ht,J -6

MS {(ESI) m/z: 497 [M + H]*

[0239]

(Example ©1) 2,2,2-trifluorcethyl 4-({6-[5-

(ethylsulfonyl}indolin-1l-yl]pyrimidin-4-

viioxy)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-

{I1-(1H-imidazol~-l-ylcarbonyl)piperidin-4-

viioxylpyrimidin-4-yi)indoline {300 mg, 0.622 mmol)

produced in Reference Example 31 and, instead of 2-

butanol, 2,2,2Z-triflucroethanol (187 mg, 1.87 mmol) to

obtain the title compound as white powder (233 mg, vield:

58%) .



Hz),3.28 (2H, m), 3.16(2H, t,J =9Hz), 2.01(2H, M, 1.73(2H, nm, 1.48 (9H, s).
[0178]. (Reference Exanple 45) tert-b yl 4-[(6-i15-

[ (di benzyl am no) sul fonyl lindolin-1-yllpyrimdin-4-

y1) oxyl pi peri di ne- 1- car boxyl at e - The sane reaction as in the nethod
described in Exarrple 56 was perfornmed using the tert-butyl 4-[(6-

chl oropyri m di n-4-yl)oxy] pi peri di ne- 1- car boxyl ate (185 ng, 0.591 mmmol)

et 0t SEEIEE, ERg ool g 3, o s

1-acetyl N, Nzdi benzyl indol izne- 5 s f(qr}amdje X187 ns) 0.4935 n'(rp[li) Pr oduced in
Ref erence Exarrpl e 18 to obtain the title conpound as col orl ess 0|I (269 ny,
yield: 83%p.25 (1H, sih NVR4(4QQ aVHzH ,CRCL3)4 .87 ppmH8.H2 {1H 9dyzyJ, = 8 Hz),
8.51 (1H, s), 7.74 (1H, dd, J =9 Hz, 2 Hz), 7.57 (1H, s), 7.25-7.20 (6H,
m, 7.12-74023(4BH,mt, 5 989(HH) ,s)3. % 32H, 1t mJ 4.131 ¥4H, 5s)z) A. 05 (2H,
t, J =9 Hz), 3.81 (2H, m, 3.33-3.22 (4H, rr), 2.01 (2H, m, 1.73 (2H, m,
1.48 (9H, s} 340179 (4fExanpl €. Eﬂ-téﬁb-bUtwl 7 Hz), 2.04-1.99 (2H,

4- (16-[5-(net hyl sul fonyi)indolinl -yI I pyrl m di n- 4- yl%oxy)pi peri di ne-1| - car box
yl ate (exefiprary go%péﬁndzﬁlo mgy 1. 10 Tieft - But yi

4- hydroxyp i_ne car (.24 g, 6.16 mmol) was added at 0OCto a
THF (15 m_ dﬁgéﬁsf“ 7 of }\4th Bydri de (63% dispersion in mneral oil:
her ei naft er, r%f erred to as SOdI um hydride (63%; 281 ng, 7.38 mmol), and

t he mxturé was stlrred at room tenperature for 1 hour. To the reaction

sol ution 11116§hl r 4-y1) 5 rrethylsulfonyl)indolihe(1.87
g, 6.04 mm?%a Fo uged ?nggéé%g%ﬁcbgl ¢ J( 6 9 and THF (5 nL) were added,

and the m xtWhe14AS rotl Mggd@glzogwg,gr p@r&g@gn_ﬂa t he reaction solution, a
saturated aqueous solution of amonium chl ori de was added, followed by

extracti onywi bhyebhyk ragehat e-threextines. E&%m@h@%@nQﬁmﬁkﬁ§ﬁ1QkJayer was
washed with saturated saline and dried - 95 - over anhydrous magnesi um

sul fate, ahtl5the solvent was distilled off under reduced pressure. The
obt ai ned residue was purified by silica gel columm chromatography [(i)
hexane: et hyl acBtatexg0: 50cM & é:‘si)nethvlmsatied:»ateaascﬂ]bedbtai ned crude
product was washed with water and d||soprog ether to obtain the title
compound aBX#RPte ﬁ)@mﬂéﬁ(?egl@,@ryﬁél éslm% t @%NWRG&@’@SMO@B@JE&)ISL
ppn18 58(1F%d C.=9 Hz) 51(1H, d, J. =1 FE) 7.79 (1H,dd,J = 9 Hz, 2Hz),
7.72(1H, df JT£12 ﬂEyl@l@@Z? FLOY3CaTonay ) BIBEI6029-ETH, m), 4.07

vliloxyipyrimidin-4-yljyindoline (200 mg, 0.414 mmol)

produced in Reference Example 31 fo obtain the title

compound as white foam (107 mg, vield: 50%).

*H-NMR (500 MHz, DMSO-dg) & ppm: 8.56 (1H, d, J = ©

Hz), 8.54 (iH, s}, 7.73 (1H, s), 7.69 (1IH, 4, J = 7 Hz),

7.68 (1H, s}, 7.65 {(1H, s), 6.53 {(1H, s8), ©.23 (1H, s},

5.30-5.25 (1H, m), 4.94 (2H, m), 4.09 (2H, £, 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 (2K, m), 1.10 (3H, ©, T = 7 Hz);

MS (ESI) m/z: 513 [M + H}'

[0241]



(2H, t,J = 9 Hz),3.83-3.77 (2H, m),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) miz: 475

[ M+H] % [0180] (Exanple 2) isopropyl

4- ((6-[5-(nethyl sul fonyl)indolin-Iylqpyr4 m di n-4-yl | oxy) pi pe

di ne-I -carboxyl ate (exenplary conpound No: 4) Trifluoroacetic acid (1

m.) was added to a dichloronethahe (1 nL) solution of the tert-butyl 4-({6-
[ 5- (et hyl sylf l) izrdol=i_n-. loyrd m.disn-4-, - - (3=
yI)oxy)pingf€?Lg?lﬁggrgogfﬁgﬁgs?¥§%g} ) _§§% %%%I)Bproduced in Example 1,
and the m xbyne 1 Was asbifh ?)Qp%tri‘EiQ@lm@—%ﬁm%fx%ﬂlﬂﬁjfﬂd@nWls)-if&&r@ﬁ@e
reaction solution, the solvent was distilled off under reduced pressure. To
a di chl or onetbape a¢z. 2ohkhusal wei:orz2ef the obtained residue, isopropyl

chl oroformate (68 'AL, 0.60 mml) and - 96 - triethylamne (276 4L, 1.98
mol ) were addethats&fe andcthennuxt inetwasmstrihvriedeat ribem tienper at ur e.
After 1.5 hours, isopropyl chloroformate (100 M., 0.878 mml) and

triethyl anfErenpd20® Aks 2eg4ommel) wwerng ddded -t (e urthel meattnion siof LA+ on, and
the mxture was further stirred for 1 hour. To the reaction solution, water
was added, (PoPE&WEAT DY —ExPrEePYEATMIER —drhy] lacktldte t Hlde md més.5The
obt ai ned organic | ayer was washed with_saturated saline and dried over
anhydr ous Wﬂ@ﬂés?ﬁﬁpgﬁﬁﬁaﬁ@,Rﬁﬁﬁr?ﬁéesgﬁﬁgﬁﬁamig(ﬁ@ﬁleQ§T%ﬁ#cﬁhder

reduced pressure.. The gbtai ned residue was purjfied by silica_gel colum

chr onmat ogr 2phy HFMEQ AETBLRY| T5CEEALELT02SG-B5G 50 ey (66 ML et hy: )
t at 1 t ai ti . i 82.8 i :
Sosy ) 18,87 AkDL | el LhLE, £OmRRued 35 WLLgpONIS L8RS el )
9 Hz

8.51 (1H, ?19§ wol HE)iq? g9s(1H dd, J = , 2 Hz), 7.72 (1H, d, J = 2
Hz), 5.98 (1H, d; =1 Hz), 5.36-5.30 (1H, m, 4.94 (1H, sept, J - 6 Hz),
4.07 (2H, t, J x _Qui2)is503 R R RAr : 3653529 H 4m - 3.066 (3H, s),
2.03-1.98 (2H,jﬁ;?WT?%éﬁﬁ{g%ﬁ%Zgﬁgn),6ih§6p%%H,8d?%J(gﬁ6 E&)? NB@(ESI) mz:
461 [M + [Q481]s(Exanpke 8),27fkgorosthyl, 4-&6-H2), 7.68 (1H, s),

(et hyl sul fonyi)indolin-I-yl]pyrimdin-4- yfloxy)piperidine-I|-carboxylate
(exenpl aryccohérpolind No; 5:39%5:29 (1H, Din) sopr.opyl(ethylkammne €178, A, 0.997
mol ) and (2- fluoroethyl) chloroformate (33 j.xL, 0.350 nmol) were added
at 0C to a‘dieh? ofomethane) (23niy-sudpensionmof Bhé753.16 (6H, m),

(et hyl sul f on 1)-1-[6-(8iperidin-4-y|ox )g rimdin-4- ylgindoline

hydr ochl orf déz (188 n@;, 0.396 ﬁﬁb})2p96dﬁe i(AHRefer eAc 6 Eakpl 6227, and

the m xture wa irred at roomtenperature for 80 mnutes. To the reaction
sol uti on, %btef'iés{ ded: fofl mEngygeggrééﬁvoﬁfwﬂtﬁ ét iyl ‘acetate three
times. Th bt ai ned or gapi yer_was washed with water and saturated

sal i ne angwgrFQ%P%V%EZanﬁggrtﬁsfn%gﬁESiunlsulfate, and the sol vent was
distilled pff %ﬁger reduced pressure. The obtai ned residue was purified by
silica gel“cd? chromat ography [(i) hexane:dichl oromethane=1:1, V/V; (ii)
hexane: et hyt. acetate; di e¢hh osopet hanez2:- 412111 15252:1, VIV, (iii) ethyl
acet at e: di chl oronet hane=1:1, V/V] to obtain the title conpound as white
powder (58<-d;§r 1¥i etk y BB doLin-1-y11pyrikikiNVR1(400 MHz, CDC13) 6 ppm
8.58 (1H, d, =9 Hz), 851 (1H, d,”J =1 Hz), 7.79 (1H, dd, J =9 Hz, 2
Hz), 7.72 (AHxhoiber 20Hg 1594t ate JegedpHe)y BoBBobnd5NEEH, M),
4.70-4.68 (IH, m, 4.58-4.56 (1H, n), 4.40-4.38 (IH, m, 4.33-4.31 (IH, m,
4.07 (2H, 3%¢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; M (ESI)
mz: 465 [M + ﬁﬂ@_sp@@ggﬁacigmg.as in the method described in

Example 61 was performed using the 1-(6~{[1l-(1lH-imidazol-
l-yvicarbonvl}piperidin-4-yljoxylpyrimidin-4-y1)-5-

(propylsulfonyl)indoline (140 mg, 0.282 mmol) produced in



(Exampl e 4)

4-{4-({6-[5-(met hyl sul fonyl)indolin-lyl]pyrimdin-4-ylloxy)piperidin-1-y11-
4- oxobut an- 2-ol (exenplary compound No: 97) 3- hydr oxybut anoi ¢ acid
(61 jiL, 0.66 nmol), diisopropylethy davime (102 ki.L, 0.571 mmol), and 4-
(di met hoxy-1, 3,5-triazin-2-yl)-4-met hyl norphol i niumchloride (235 ng, 0.849
nmol ) were added to an ethanol (3 nl) suspension of the

ﬁyd?gzﬂrefglf%?%%%elghgg&gfg%ghg:?%%¥L uce E%%&erenegéﬁﬁgq£ 2e27 and

the mxturgwes s$ihided @lg mpg@rtquqgetqgeafor 3 days. To the reaction
sol ution, water was added fol 'owed by extraction with dichloronethane

three tines. The;qbimai h@@l@ aigAani Kudayen waspxasheds wi th sat urated saline

and dried over anhydrous nagnesruntsulfate and the solvent was distilled

of f under Heduceédspr essyr e.) , The éebt(aiHnedi,r esi=elue mvas, purdd i edi byst hin-1 ayer

silica gel chromatography (dichloronethane: met hanol=1:1, V/V). The obtai ned

crude prodéct4wdsHwashed SwistBh Sdi2isdpopyd! retéherZ t O2fobtad nJ t=hed th1 ] e

conpound as gra yish white foan13174 ngﬁ yield: 69% 1H NMR (400
y- )

MHz, 00013 ﬁpr‘h?f'iéB 57 €1H 9dHzd , =39 7Hz)( 258, BHC ( 1C'H b7r4s)HZr7 FHH{ILH, dd, J -
9 Hz, 2 Hz % 99 (I H, brs) 5. 42 5 37 (IH, m,
4.24- 3.30 (éﬁr?)n)? 3‘%14 (féH s)19 22§5 2 /3% (=2|4$ » 208 G0 (BH ) |
1.84-1.76 d, J.= ) [M + - 99 -
[0183] Eé‘i 92)63) béﬁ? ng R Es% 2@‘% E%,)’E{ég&i ?ﬁjltyrjrp yti
din-4-y||o§y r|d|ne | - carboxylate (exenplary conpound No: 49)

Di i sopropyl eTh hine (93 j. 0 53 nmol ) and benzyl chloroformate (57 ilL,
0.40 mol ) e g -at 506G t g@ehloronethane (5 nm) solution of the 5-
(nethylsul%on F prperr 4-yl oxy) pyrimdin-4- yl]indoline (100 ng,

0. 267 nnnlzogﬂgduced in Reference Exampl e 28, and the m xture was stirred
at roomtenperature for 1 hour. To the reaction solution, water was added,
fol l oned bycexipaeticen w-tB-dirchl orgeethane tdnea tptmlcﬂihe@bt ai ned
organi c | ayer was washed mﬁth saturated saline and dried over anhydrous
magnesi um gl fayepvandithe-delvent -was ogiydtsiilll fech vaf)f: narademer educed
pressure. The obtained residue was purified by silica gel columm

chr omat ogr aphyrphexsnepsprhyhdabet aB&%5%: 1-1: 1, V/ V). The obtai ned crude
product was washed wi th diisopropyl ether to obtain the title conpound as
white powder (678 e yFerd:ignoys in the method gRsNVRCE400nMHz, CDC13) 8
ppm 8.58 éIH d J. =9 Hz), 8.51 (1H, d, J =1 Ft) 7.79 (1H, dd, J - 9
Hz, 2 Hz), 73W9*%|ﬁ3 HF§)PE?FQQm?d3?S%§% Lﬁf 15 i¢g Phﬁerdd¥T“ﬁ”l FB)

5.37-5. 31 , 3.89-3.82 (2H, ),
3 43-3. 37 }(('%?Fyﬂ%y émé %zﬁrym’é L%Oigrif')fsu%fdﬁly(léﬁnq@lnf 05-1. 98 ng 2))
1.80-1.72 {28, 11 MBsLCh b BT gy, P99 EM nfto1 ) 19l 0184L . Lx30RI € 6)

2 mi [5- (npithytéubtoew bbeget'nntyttez@ E‘oﬁ?%u‘r‘tdylalsomﬁ)t@ ggrtglg - car box

yl ate (exe ary conpound : Di i sopropyl et hyl am ne 1.07
mol ) and byugylp, hl9rgﬂgrn@ge (51 pi, 0.40 mmol) were added at OC to a
drchloronethane solutron of the 5-

(et hyl sul f ony I}:- hmttafi (ERigp efizdl w@owagry)spggmm di.ns4- 1yl ] kndgl kne (100 ny,
0.267 mol ) produced in Ref er ence Exanpl e and the mxture was stirred

at room teperatuke foH, 1=hpu?f.oTo{1he teadt Fofl salyti7oRs Watier swas added,
foll owed by extraction with ethyl acetate three tines. The obtai ned organic
| ayer was wwashedliith) sabudatedZi%aline and dr0&d (@Ver tanAydr Gudzimgnesi um
sul fate, and the solvent was distilled off under reduced pressure. The
obt ai ned r#sidue- Has! p@rrmied3b?9%$i7éa gEl ®ol urm3chPerft ogFHaphy -

(hexane: et hyl_ acet te 5 1-1: 2, V btar he title conp nd_as white
bourlor (83 S yheras aang 2-2% 2k 873 Ty Rk (4067 e SECDEES) '8 ppm

8 58 (7| ?2 ’%1’H b?g)fizzs%g‘!%i |r; OggtJ EZ)J 5 ég %}( 1P—rng)J6§ €190H%2H2

tJ:7 ;ﬁg : 9Hz)387380(2Hrr)338329(4H n,
304(3H s’) 08 (2H m) 1.79-1.71 (2H, m, 1.67-1.60 (2H, m,
1. 45- 35(2H , 0.95 (3H, t,”J =7 Hz); M5 (Cl) mz: 475 [M+ H15. -

101 - [0185] (Exanple 7) propyl

4- ({6-[5-(nethyl sul fonyl)indolin-lyl]pyrimdin-4-yl}oxy)piperidine-I|-carbox
yl ate (exenplary conmpound No: 3) The sane reaction as in the nethod
described in Exanple 6 was perforned using the 5-(nethylsul fonyl) -

[ 6- (pi peridin-4-yl oxy)pyrimdin-4-yl]indoline (100 ng, 0.267 mmol) produced
in Reference Exanple 28 and, instead of butyl chloroformate, propyl
chIorofornate (45 u73 0 40 mmol ) to obtarn the t|tIe conpound as mhrte

—en N AN A e ~A N\ p— e~



Hz), 3.87-3.82 2. 04-1.99(2H, (2H, m, 1.79-1.71(2H, M, 1.55(2H, s), 1.24
(3H,d,J =6 Hz), 0.93(3Ht,J =7 Hz); MS(Cl)m z: 475[ M +H] - . [ 0188]
(Exanpl e 10) 2-cycl opropyl et hyl 4-({6-[5-
(rmerhyl sul fonyl)indolin-I-yl]pyrimdin#s yl}oxy)piperidine-I|-carboxyl ate
(exenpl ary conpound No: 30) The sane reaction as in the nethod
described in Exanple 9 was perfornmed using the
1-(6-([1-¢( imdaz yl.car | Y pisperi di n-4-yl | oxyl pyrimdin-4-yl)-5-
(et hyl sul n9%¥ﬁﬁd%pﬁhe4%%53gﬂé} . 311 mml ) produced in Reference Exanpl e
29 and, instead;of 2-butanol, 2- cyclopropylethanol (56 kL, 0.93 mml) to
obtain the t|tIe conpound as white powder (44.7 ng, yield: 30%.
1H NVR (40 E%ﬁl@o@ )262p@mtr§f§%o<rjaét 142 9. 8.51 (1H, s), 7.79
(1H, dd, JQ S 7.73°7.72 Hb bgFf%Fi s), 5.37-5.31 (1H,
m, 4.18 (2Hso@ro@y¢sul&ény¢?iﬁdH&ﬁn~@4¥ﬁ(ﬁytlﬁmdjh-49 Hz), 3.88-3.81 (2H
3.40- 3.30 (4H, m, 3.05 (3H, s), 2.06-1.99 (2H, m, 1.80-1.73 (2H, m,
8- 1. 53 (2Hexy) pi@e76d0n?0 1CEHrbmky 16 t49- (e xdbn 2H v Momeddd i/ (2H, n);
(C) mz: 487 [M+ H % [0189] (Exanple 11) (1-nethylcyclopropyl)nmethyl
{6-[5- ¢ABthylsul fonyl)indolin-I-yl]pyrimndin-4-
oxy) pi peridi ne-|-carboxyl ate (exenplary conpound No: 24) The sane
ction as in the ﬁ%@%oﬁeﬁégé@mb@ﬁ ih ERanpreéhodnwdssperitecméd using the
1-(6- I1 yl car bonyl ) pi peri di n- 4-yl yl pyrimdin-4-yl)-5-
(nethylsul%éﬁ??} |Wﬁé P?ég ﬁéedou§ff%nﬁﬂ ?br%Hdd&d'%ﬁw%ﬁ%ﬁ%%%b Exanpl e

i) to obi 4 %Oﬂy??%‘é‘%}%%nsé AR W & OMIRT 05 D, yi el O 3390 -

T B R N :"11&)

b ks 0 5o Dheods07 H,. 83 (2H,
5.38-5.82 %%Ele Qﬂ}l? EQZ %@E‘ 3k, té! cb@ahﬂ%%gh%zaﬂtﬁ%, o%)sgou%aggazs:"(m (fT)

1.14 (3H, ®)ité. §éw@e48 QQH,m v9234-0934,(2H m; Ms (Cl) miz: 487 [0190]
- 105 - (Exanple 12) 2,2-dif uoroethyl 4- ({6 [ 5-
(”Ethy|SU|f0ny“HFm®@ll@ﬂb‘WEhPYDM@Edej46 ¥biox¥). pispen iydi pe- [;- canboxyl at e
(exenpl ary conmpound No: 53) The sane reaction as in the method

descri bed im) Exanpbe(9Hwas) per f 0F metliHusdngJt ke 7 Hz), 7.64 (1H, s),
1-(6-f[1-(1Hi m dazol 1-yl car bonyl ) pi peri di n- 4- yI]oxyIpyrlnldln 4-y1)-5-
(et hyl sul $ oay! JiRdoti ned (1505 ng? 018B11mmok) 7gr ddliced i @ RefPerence Exanpl e
29 and, |nstead of 2-butanol, 2,2- difluoroethanol (76.5 ng, 0.933 mmol) to
obtain theltf¥l éz%orrbouﬁdza% Whi t e pofidérte 105 nyg, =yitél dz.769%2) H NVR

500 MHz, 3 8.5 H, 7.79 (1H, dd,
S =9 H, 2 §§7% §7pgg%1kﬂ ) br )$g gggg(iﬁhfsy-r519§7(%H60thH3 m) 55(ru 4
Hz), 5.38- 5q§4 é%rl §°%5 td, J = 14 Hz, 4 Hz), 4.07 (2H t, J =9
Hz). 3.85-3 34550 (2H m), 3.32 (2H, t, J - 9 Hz). 3.04

3H, 6,:ds 99 75 (2H m: M8 (Cl) mz: 483 [1,4 + Hr.
E0191f)(E§§%p §3f£%€tlg%ep%§'24&%(6-E5- " () mz s n

(nethylsulﬁgg@@plndolln | -yl ]pyrimdin-4- ylloxy)piperidine-1-carboxyl ate
(exenpl ary conpound No: 23) The sane reaction as in the nethod

descri bed im:fExsupl €79 wassperf-ormed-ashlgntNButanoyl)piperidin~4-
1-(6-{[1-(1H i m dazol 1-yl car bonyl ) pi peridi n-4-yl]oxy}pyrimdin-4-yl1l)-5- -
106 - yvlloxylpyrimidin-4-y1) -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-yllindoline

hydrochloride (150 mg, 0.365 mmol) produced in Reference



(et hyl sul fonyl )i ndoline (150 ng, 0.311 nmol) produced in Reference Exanple
29 and, instead of 2-butanol, cycloheptanol (149 'AL, 1.24 mol) to obtain
a crude product. The obtained crude product was purified by preparative
HPLC [Inertsil ODS-3 (30 mmi.d.x256 m#/, -GL Sci ences Inc.,

wat er: acetonitrile=95:5-0:100 (gradient)] to obtain the title conpound as
white powder (18.0 ng, yield: 8%. 1H NVR (500 MHz, GDC1(3)8 ppm 8.58

(1H.d,J 9ﬁ%£m§e5§(7 1khdbf§hs%e%% ) 748@1%'2%@%)1:53)(1' H&Qol:af&mate,

5.36-5.32(1H, Hz, , 7.73(1H, 4.90-4.85(1H M 7 (2 t, J =9
Hz), 3. 87- 3t§§tégﬁkﬁlaéeggi3cﬁgﬁﬁwde”)363u@5 @3@6 %%md% Q% %ﬂ%&fﬁ*
m, 1. 95-1.89(2H m 1.45 (12 Né Cl) mz: 515 [M Ht. [0192]

(Exanpl e lédhecyctbbexyhpound as white foam (149 mg, yield: 86%).

4- ({6-[5-(nethyl sul fonyl)indolinl-yljpyrimdin-4-yl}oxy)piperidine-1-carbox
ylate (exenpl aryi-tiFpdund Motz ,22)MS0-ds) Fhppsanms .Béagtiiondas Ji m the met hod
described in Exanple 9 was perfornmed using the

1- (6-{[ 1- (@Fﬂtn%dﬁ%olihyléérbanyﬂ)eﬂﬁerﬁdvn747ﬁl]é%&lﬁyrwnrdﬂnﬁﬁ-yl) 5-

(nethylsulfon I)|ndoI|ne 50 ng, 0.311 mmol roduced in Reference Exanpl e
29 and, inSte d (b Zsbutééei ~2y? ohkxarn® - %3@9 [2Hj bag ﬁnnl? #8) obtain a

erude produsty Ihgrobkzl ngd, crude. ot gauet e, . 5'5%1 Siical (e 3. e e
wat er : acetgné%z&fg 9§ 5 0 190H%%rag| Qté]lgo %ta?H-N%R %285% conpound as

whit e powder N+% "CDC13) 5
8.58 {I 159 J 9 (1H, (ddy J = 9
ﬂg,mz Hz) | 7%729?(%5(1 %iz@‘;’ ? 53" @h' HE L 5% WZ%”O H%l) (mé 3% 531 (1H,

m, 4.73-4.67 (44 m, 407(2H t, J 9Hz) 3.87- 3.81 (2H m,
3.37-3.29 (4H, m, 3.04 (3H, s), 2.05-1.98 (2H, m, 1.90-1.84 (2H,1.79-1.68
(4H, m), S5¢dsP5 (bt M3 MB (RAE). mMz: 501 [M+ H *. [0193] (Exanple
15) 1-cycl opropyl ethyl 4-({6-[5- (nethylsulfonyl)indolin-1-yl]pyrimdin-4-
yl | oxy) pi pe¢24s he-1 - carboxyl ate (exenpl ary conmpound No: 28) The sane
reaction as in the nethod described in Exanple 9 was performed using the
1-(6-{[ 1- (Fkami dazol 1-gycheponyy }peperi di n{4eylpoxyl pyrim di n-4-y1) - 5-
(met hyl sul fonyl)indoline (150 ng, 0.311 mmol) produced in Reference Exanple
29 and, |né@%QRNkﬁu%ﬁQﬁﬁ%ﬁ%ﬁdohipC%CYebPﬁﬁymeﬁhanér (90 "IL, 0.93 mml) to
obtain the t|tIe conpound as_white foam (56.1 yi el d: 379@
m NVR (5@01%@/ Eemfss B pphi —Cereexriﬁt@d e%iempéaﬂi) cogpgynd| leid, J = 1
7.79 é%fj J =9 Hz, 2 Hz), 7.72 (1H, d, J = 2 Hz), 5.98 (1H d J
Hz) , 5. 31 (1H m, 4.09 (2H, t, J =9 FE), 3.88-3.82 (2H, m,

= 1

3. 38- The same reaction as in the method described in
Example 44 was performed using the 1-(6-{[1-{l1H-imidazocl-
l-ylcarbonyl)piperidin~4~ylloxylpyrimidin~-4-yl)-5~
(propylsulfonyl)indoline (205 mg, 0.413 mmol) produced in

Reference Example 33 to obtain the title compound as

oo

white foam (145 mg, vyield: 70%).

*H-NMR (500 MHz, DMSO-dg) & ppm: 8.55 (1H, d, J = 9
Ez), 8.55 (1H, s), 7.6% (1H, &, J = 7 Hz), 7.68 (1H, s),
6.24 (1H, s), 5.31-5.26 (lH, m), 4.09 (2H, t, J = & Hz),
3.86 (2H, d, J = 7 Hz), 3.79-3.75 (2H, m), 3.30-3.18 (6H,

m), 2.01-1.98 (2ZH, m), 1.64~1.51 {4H, m), 1.14-1.06 (1H,



- 108 - 3.29 (4H m, 3.04 (3H, s), 2.05-1.98 (2H, m, 1.79-1.71 (2H, m,
1.32 (3H, d, J =6 Hz), 1.02-0.94 (1H, m, 0.54- 0.39 (3H, m, 0.27-0.22
(IH* m; M5 (Cl) mz: 487 [M+ [0194] (Exanple 16) 2-furylmethyl 4-({6-[5-
(et hyl sul fonyl)indolin-I-yl]pyrimdi n44- -yl | oxy) pi peri di ne-|-carboxyl ate

(exenpl ary conpound No: 25) The sane reaction as in the nethod

descri bed in Exanple 9 was perforned using t he

1-(6-{[1-( z yLcar-baonyl }.pi.p isN4- j yd) - 5-

(et hyl sul ypggﬁdgh%nek(lgb né,%%?é %%DP)4§%O |nqkq%erence Exanpl e
29 and, |n§§gadmpf 2- but anol , 2- furylnethanol (81 pL 0.93 mmol ) to obtain
t he t|tIe conpound as white foan1(18 0 ng, yield: 2%. 1H NWVR
(400 MHz, 00018x18 @pﬂ} 8957 (¢dH gdy, J - 9 Hz), 8.50 (1H, d, J = 1 Hz),
7.78 (1H, dd, J = Ft) 7.72 (1H, brs), 6.42-6.36 (2H, m, 5.97 (1H,

d J =1 F¢®245 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 (2H, m,
1.80-1.70 (2:kmpe OB (CVrlobzrrgd8efMylHE*.({[01S5] (Exanple 17)

di cycl opropyl nethyl 4-({6-[5- (nethylsulfonyl)indolin-1-yl]pyrimdin-4- -
109 - yl)okwfppp@wbwb pogar boskglatel (Exérpramidéamdound No: 29) The
sane reaction as in the nmethod described in Exanple 9 was perfornmed using
the 1-(6-iJ4! ?§¥¢P%@%ﬁ%@%@@yFcﬁﬁBBﬁﬁV}BFBeK?5ﬁﬁ94a€1]6@?@&%@ﬁnﬁﬁin 4-y1)-5-
(nethylsul%fggl)lndollne (150 nmg, 0.311 mmol ) produced in Reference Exanple
29 and d of 2-butanol, dicyclobropylnethanol (72 4L, 0.93 mmol ) to

b h | d | 0
Thr ﬁll\/lg 2480t uﬂzﬁeg%%‘ﬁunr?a“%ﬂt 8“? fﬁi{ Jﬁéﬁg‘iggd?élf& e%lgf{()lH d, J=1
Hz), 7.79 , | 5.37-5.32
(1?4 m, 4%‘4‘71“?%% 44tJ,Wa§ Iﬁgr‘qﬁéfﬁ% 1é‘zi“:zags%}u?_{s]‘br g 33}{@@@%@ 3 04

(3H S), 2 0p1da 9% 21 exid;gg 171 62 1m1dl§a 5-04,(2H, m, 0. "5 0. a1
(6H, ), og% 0. 30 (}2 pﬁ% %J Wg? 9461%6] (Exanpl e 18)
1- phenyl et hﬂéoﬁr&{ﬁﬁki@lfcﬁﬁ?l hyhauu@@yl 1B ndabi, nﬂl yh] Bl dirfddced
yl 1 oxy) pi peri di ne-1-carboxyl ate (exenpl ary conpound No: 52) The sane
reacti on as:ikefdweermet dadeser Bbedoi abExanptee9twasepenfipoomed asi ng t he
1-(6-{[1-(1H i m dazol 1-yl carbonyl ) pi peri di n-4-yl ] oxyl pyri m di n-4-y1l)-5-
(et hyl sul¥ohys )fordol { he. ¢ 189, ngic6:313%Hmwl ) produced in Reference Exanpl e
29 and, |nstead of 2-butanol, 01-1- phenylethanol (113 1.112, 0.933 mmol)
to obtain the thNMRcéﬁﬁ@uN@ZasDWﬁpr@ebo&d@wm(Gﬁ 56ng1Hy|éldJ 379@

m 8. 58 1H, d, J = s) 7.79

1H NMR (500
(1H dd( Fz) '9€i—|254 JIJIRZf) s§p7§ eaH Thr sY; 57?,777“&\% (§H64n)“ 5 9 '(1H, s),

il s G L
anpl ?}39 7 rre%)nyl ﬁ@%’{l—%) %MFZ‘& % 3223 M +sH

[0197] '3-Fury
(nethylsuh{onx}hypgphjg é?gl]@yr|f1@4n1456ykb9xy%plpgr glnﬁH| gar boxyl ate

(exenpl ary ‘conpoun he same reaction’as’in the nefhod
descrlbedamﬁmmlze 1934@50$)eti@rf¥ﬁ)d using-¢hes (2u, m), 0.28-0.25
1-(6-{[1- (1H—|n1da20|I-ylcarbonyl)plperldln 4- yI]oxy}pyrlnldln 4-y1)-5-
(et hyl sul fonykyji;ndol i ne (150 ng, 0.311 mmol) produced in Reference Exanple
29 and, instead of 2-butanol, 3- furylnmethanol (810.93 nmol) to obtain the

title compaundisas whiz:e F@ani14.:6) ng, yield: 7%. 1H NVR (400
MHz, CDC13) 8 ppm 8.58 (1H, d, J = 9 Hz), 8.50 (1H, d, J = 1 Hz), 7.79
(1H, dd, Jo2&Hz, 2 Hz) 7. 72 (lH brs) 748 (1H, brs), 7.41-7.40 (IH,

n, 6.45 (1H, brs), _ﬁ( s), 5.36- élH, m, 5.02 (2H, s), 4.06
(2H, t, J EGrgdye 7@ 863 TP {ZHL W , 4 3! {4@@ 29 (4H n), 3.04 (3H, s),
2.05-1.97 1.71 (2H,. m; FAR) mz: 499 [M+ Hr. [01981
Cixanp o mwy@u&g@m Tt Ty a2 499 [

(et sulfnlJndol b Sl R, ) s pLestldiagh-garbonyt e

descri bed Exanple 9 mas performed using the

1-(6-[[1- ng-lnldazoll yl car bonyl ) pi peri di n-4-yl Joxyl pyri m di n-4-y1)-5-
(met hyl sul fonyl )i ndoline (150 ng, 0.311 nmol) produced in Reference Exanpl e
29 and, instead of 2-butanol, cyclopentyl nmethanol (101 1A1, 0.933 mmol) to
obtain the title conmpound as white powder (36.8 ng, yield: 24%.

1H NVR(500MHz, CDC13) (5 ppm 8. 58(1H,d, J -9Hz), 8.50 (1H, d,J =1 Hz), 7.78
(1H, dd, J = 9 Hz,



2Hz), 7.72 (1H, d,J = 2 Hz), 5.98 (IH, s), 5.36-5.31 (1H M, 4.07 (2H, t,J
=9 Hz), 3.98 (2H, d, J =7 Hz), 3.86-3.81 (2H, n), 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 (2H, m; M5 (Cl) mz: 6014 M+ H. [0199] (Exanple 21)
2-fluoro-1-(fluoronethyl)ethyl 4-({6-[5-

(met hyl sul fonyi)indolin-I-yl]pyrimdin-4- yfloxy)piperidine-1-carboxylate
(exenpl ary conpeund - §ﬁ@ r ti ) i.n t he net hod
described in Exa#% | e ewgseayetr%fjg e d t:jlsi-lénee JFHEIAN

1-(6-([1- I I g - 5-
( m(et h3(/l[ sul( ?gﬁ%l?%é%%n% E%?SO ny, d 818%?{@ (r:g"rlrt[)!a %%r%%égie%y{#%jfgrgng%) Exanpl e

29 and, i nsteadrafdi2r-hutanely) pl; ,r3mdizfrlmm¥dmrmax@l ({72 L, 00293 ol )
to obtain the title conmpound as white po (65.8 ng, yield: 43%.

1H NVR (406uriviiz, CRCLE)Y ek afle @bl (Fimml e B3E Shdiz)inS:&dd (dH, d,
Hz), 7.79 (1H, dd, J - 9 Hz, 2 Hz), 7.73 (IH d, J =2 Hz), 5.98 (1H,
5.39-5. 33 plHylmchlSrts orhidtet,t | (2F 2120 ddzsh Bl HZ)h 1 e T B (445 M),
(2H, t, J =9 Hz), 3.86-3.80 (2H, m, 3.45-3.39 (2H m, 3.32 (2H t,
Hz), 3.04 (3K° @;ﬂolz 66- 2208 LM2Mhem)t HLEB OB, Mitvs {@) m z:
[M+ [0200] anple 22 |sobutyl 4-((6-[5-(ethyl sul fonyl)indolin-1-
yl 1pyrini ditd? ngfok’ﬁfé SePi’di'ne- 1- car boxyl at e (exerrpl ary conpound No: 307)
The sane reactigon as in the nethod described in was perfor med
using tert- butylﬁi\m@:{ 6L1EL M hyER TonyI19) PRSI |8n 5I yfll]hpyrdrm in-%4-

yl I oxy) pi p d| e rboxlae 1 0315 l.) pr in Exarrple 30
and, i nstegg lg| Eoﬁ rg I’1I gro%oﬁé& dnd tri'et Z))I aﬁl ne i lﬁyl
chlorofor t (l I ) d 1 sopr, pyI t hyl.am ne kt.L -
113 - 3. 1zgn%l)§gre§|gectl\glg gl,@?o g talgkn t?fe%ﬂ% c)cé)jmﬁo&gd g?gira{ylsh
white powderﬂ(z% (yhel di 6;!;%L- 30 Hz, 4 zﬂzlyI NMR0(950@IIVH§, %‘DCl%) 6 ppm
8.57 (1H, d, J 9Hz) 8:51 (IH, J 1 7.75 (1A, 2
Hz), 7.68 fiiH, d, 73 =28, Ha), 5.981 @1Hz, 5 @zﬁ 13H%bw351@6 e§2n{1H lﬂ

4.07 (2H, t, J - 9 Hz), 3.88 (2H, d, J =6 Hz), 3.88-3.82 (2H n),
3.39-3.30 ¢4b3-m 273.28, (2H, @, 85-175Hz)(2H2. @5-12990(2H5,mk, 1. 95 7( 1H,
sept, J = Z )Hz), 1.79- 1.72 (2H, m, 1.28 (3H, t, J =7 Hz), 0.95 (6H, d, J
=7 HZ)1 Hz) ;

1

7
9

AU DNV G
N IO~

9

MS (ESI) m/z: 479 [M + H] .

[0249]

(Example 71) 2-fluorcethyl 4-({6~][5-
{(propyisulfonyl)indolin-i-yl]lpyrimidin-4-
ylloxy)piperidine~l-carboxylate (exemplary compound No:
393)

The same reacticon 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 obtain

the title compound as white foam (61.0 mg, yield: 48

o

).
"H-NMR {500 MHz, DMSO-d;) & ppm: 8.55 (1H, d, J = 9

Bz}, 8.54 (1H, s), 7.6% (1H, d, J = 7 Hz), 7.68 (1H, =),



M5 (EST) miz: 489 [M + H *. [02011 (Exanple 23) cycl obutyl

4- ({6-[5-(ethyl sul fonyl)indolinl-yl]pyrimdin-4-yfloxy)piperidine-|-carboxy
| at e (exenplary conpound No: 310) Cycl obutanol (90 1.114, 1.15 nmol)
and potassiumtertbutoxide (50 ng, 0. 448 mmol) were added to a THF (2.5 i)
suspensi on of the

5-(ethyl sul fonyl)-1-(6-{[1-(1H m dazol - 1-yl car bonyl ) pi peri di n-4-yi] oxyl pyri
m di n- 4- vyl i-ndalyizne (.10 0,22 L), pr ced,,in ferenc npl e 31,
and the niff&%eqégg ggﬂr%é aﬁ'?gogﬁggﬁgéfafﬁgggfgyhlCﬁ%ﬁr& TOE%E%ﬁ?eaction
sol ution, waten wascadded, tel | owed y ;extragtion midh efhyl, acetate three
times. The obtained organic | ayer was washed wth water and saturated
sal i ne andudni,ed.aver canhygr ous =magnesi, um s f ate,3and 1he s0) vent was
distilled off under reduced pressure. The obtai ned residue was - 114 -
purified by.siHlca&sgelHGokumm ichramat.agr aphy, [{)i,) thexangwethy) J = 7

acet ate=50:50,V/V; (ii)ethyl acetate). The obtained crude product was washed
with diisopropyl ether to obtain the title conpound as white powder(34.6
g, yi el d: 32% . 1-F1- NNE(400MHz, CDC13)6 ppm 8.58(1H,d,J -9Hz), 8.51 (1H, d,J
=1 Hz), 7¥#5(EEM) adz:J42G ¥ 2HF),-7.68 (1H, d,J = 2Hz), 5.98 (1H, d, J
=1Hz),5.36-5,30 (1H, nm, 4.98-4.91(1H, m, 4.07 (2H, t,J =9 Hz), 3.85- 3.80
(2H, ), 3.3823039 (4H, ), 3.10 (2H,q,Jd =7Hz), 2.39-2.31 (2H, m,2.12-1.98
(4H, m, 1.81-1.55 (4H, .m., 1.28 (3H, t, J =_7 Hz); M5 (ESI) miz: 487 [M

Hr [0202](gféyaﬁﬁ|3524?”s&8958ﬁ§ﬁy&-€ré1 5-LC&t hyl sul fonyi )i ndol i n- 1-

yl ] pyrimdin-4:ylL i i dines1-carboxyl at.e .(exenpl ary conmpound No: 308)
The same régg?Féﬁbg§¥%ﬁ05§%5ﬁ%?ﬁ%éndgsgﬁﬁ§§ Lﬁﬁgﬁfaggle 23 was perforned
usi ng the 5, y1)l-1- X

(6-{[1-(1 rﬁ?%QZ%??%?gﬁaé%b%n§F§BP§¥%FéﬁnﬂixemplafY compound No:

yl ] oxyl pyrikgkdi n-4-yl)indoline (179 my, 0.371 mmol) produced in Reference
Exanpl e 31 and, instead of cycl obutanoi, 2-butanol (170 jiL, 1.85 nmol) to
obtain the title€onpountas: Wi tes f0amths. dethod described in

Example 70 was performed using the 5-(isobutylsulfonyl)-
i-[6-(piperidin-4-yloxy}pyrimidin-4-yllindoiine (101 mg,
0.242 mmol) produced in Reference Example 36 to obtain
the title compound as white foam (113 mg, vield: 92%).
'"H-NMR (500 MHz, DMSO-ds) & ppm: 8.55 (1H, d, J = 9
Hz), 8.55 (1H, s), 7.71 (1H, d, J = 6 Hz), 7.70 (lE, s),
6.24 (1H, s), 5.32-5.27 {(1H, m), 4.61 (2H, dt, J = 48 Hz,
4 Hz), 4.20 (2H, dt, J = 30 Hz, 4 Hz), 4.09 (2H, t, JT =8
Hz}, 3.80-3.75 (2H, m)}, 3.30-3.26 (4H, m), 3.12 (24, 4, J

= & Hz), 2.03-1.95 (3H, m), 1.65-1.58 {(2H, m), 0.97 {6H,

MS (ESI) m/z: 507 [M + HI'.
[0251]
{Bxample 73) isopropyli 4-{{6-[b-

(isobutylsulfonyl)indolin-1-viipyrimidin-4-



ng, Vyi eId:300/() 1H NVR (400 MHz, CDC13)6 ppm 8.58 (1H, d, J -9Hz),

8.51(1H d,J =1 Hz),7.75(1H, dd, J = 9 Hz, 2Hz), 7.68(1H, d,7 = 2

Hz), 5 98(1H d,7 =1 Hz), 5.37-5.31 - 115 - (1H, m, 4.77 (1H sext, J =6
Hz) , 4.07 (2 t, J - 9 Hz), 3.87-3.82ZL%2H m, 3.37-3.25 (4H, m, 3.10
(2H, g, J =7 Hz), 2.04-1.99 (2H, m, 1.79-1.73 (2H, m, 1.66-1.52 (2H m),
1.28 (3H, t, 3 =7 FE) 1 23 (3H, d, J =6 Hz), 0.92 (3H, t, J =7 Hz); M5
(ESI) mz: ) rt (

(isobutyls % F I|n %§%§§n fﬁkﬁ e %%ééfpypé$¥%$%%dlmgarboxylate
(exenplary4Q@ und No: 481) PaIIadlun1acetate (11.3 ng, 0.0503 mmol)

was added to a 1 4-di oxane (7.5 nlL) solution of 2-

di cycl ohexyl phosphi Bam2' r&M:-d: dhmakhyhaminroyRiphene {372 dn 0. 0945
mol ), and the m xture was stirred at roomtenperature for 10 m nutes. The
sol uti on wasaagded 3tLo wa s1 pdrdicoxare ush by mMhe sispepshbonyDiulhenfert - butyl
4- [(6-chl oro-5-nethyl pyrim din-4-yi)oxy] pi peridine-1- carboxylate (143 ng,
0. 456 mmol }-pfodwdee riin iRefervénce ) Byvanpligli4t; 4 thel indoline (100 mg,

5- |sobutanesulfonyllndollne hydrochl oride (123 ng, 0.446 nmol) produced in
Ref erence Exanpl 8mel) ar@dpeeas srumedanisorra exannle 36 8tdoolmmily), and the
m xture was stlrred at 100C for 1 hour and at 120C for 1 hour. The
reaction solti eﬁiﬁa§OWPPP8ﬁe§StWpéﬁﬁhﬁgﬂmtQ?%%ﬂ%ﬁe Yired: e filtrate
was washed w th, _10% hydrochl oric acid , and saturated sallne and

dried over anhydfol& meghedifim SHF%Ees) n&PFhegeé?%eH#imé% L =11% -

distilled upder, uc pressur, The obtal rified by
silica geIgggruﬁn%éhrg%ﬁtggfaﬁhgﬁ[(? ’heXane efﬂ?? ate ”SGg’VYV (1)

ethyl acetate} ang thin-kayer=shkica ehlchro ogr p ne t hyl
acetate=1:1, V/%) fo obtaln t he th ggconpoﬁngﬁg Quﬁ er (ﬁz 6 ng

yield: 5%z, 4.09 2}*‘1HtNNB €400 Mz, 309@%3()2}i3 Qﬂm 55357'14(3}"%6, ¢ J

Hz)851(1HdJ— Hzj, 7.75 (1A' dd, 8(IHdJ
- 2 Hz), 5H98, (3Hzod3.do=(dukHz)) ,533525.(28,( H, JT):, 64}% (ZzHost-,l b 9 Hz),
3.82-3.77 (2H, m, 3.33- 3.25 (4H, m, 2.97 (23,d, J =6 Hz), 2.25-2.17

(1H, m, 2(88;1m9®7 (26R-M $51.(ZF; 1mb9 (2H3 npH,1.A8 (He 3)z),1. 05 (6H, d, J

=7 Hz); M5 (ESI) nlz: 517 [M+ [0204] (Exanple 26) tert-butyl

4- ({5-net hy1°6+ 68, ¢mefhyl sultonyl )i ndolin-1-yl]pyrim din-4-

yl I'oxy) pi peridi ne-1-carboxyl ate (exenplary conpound No: 202) The sane
reaction a@slhp$ﬁe et hoB0deslrirbBd i n Exanpl e 25 was performed using the
tert-butyl éé - chl oro-5-net hyl pyri m di n-4-yl ) oxy] pi peri di ne- 1-
carboxylate % 1 ny, 0.888 mmol) produced in Reference Exanple 40 and

5-nethanes fon 162 ny 21_mmol) to obtain the title conpound
as white p EXJ( gﬂwg Jé?EYLgfi/;) 8 J{5117 . 1H NMVR

(400 . ODGIN:SoPOMR, 5o (1Bl Tyl o002 M 879, COF 0.
g gé ? gg f+5x$3p1§%f¥5(ﬁgtlicagb%§§lg%§ %5gﬁogé@y %%mp%ugé &%H S)
535)
The same reacticn as in the method described in
Example 31 was performed using the 5-
[ (cyclepropylmethyl)sulfonyl]~1~[6- (piperidin~4~
viexy)pyrimidin-4~-yilindoline (150 mg, 0.360 mmol)

produced in Reference Example 38 to obtain the title

compound as white foam {177 mg, vield: 98%).



M5 (ESI) miz: 489 [M+ Hr. [0205] (Exanple 27) isobutyl

4- ({6-[5-(propyisul fonyl)indolin-lyl]pyrimdin-4-ylloxy)piperidine-I|-carbox
yl ate (exenplary conpound No: 390) The sane reaction as in the nethod
described in Exanple 6 was perforned dusing the 1-[6-(piperidin-4-

yl oxy) pyri m di n-4-y1]-5-(propyl sul fonyl )i ndoline hydrochl oride (199 nu,
0.453 mmml ) produced in Reference Exanple 32 and, |nstead of butyl

chl or of or mat e to, éﬁiﬁ (’jd“?vx i tlﬁﬂ%%?% iel dGBB V\Shl'lle Wa400

VHz, 0D013) 6 ppm orma ¥, i'50 oun m 8 57(1H d,J

=oHz), 8. SEE1H, @)547 ﬁ?“@‘i ,dd, 3 o= QHHZd 2|jz)-w 3 @32(1917 5@9 5.:98(dl
5.37-5.31 (IH ny, t,J 9%&) "3.88(2H, d, n) '3.07-3.03 ', o 99(3H J

=7Hz), (2H6ni33 t(ILQ,—SY 3358823581 62. (5-,1:9Q Hz)70 (s?éfat (SHM (6H,
m,3.39-3.29(4H, m, 1. 80- 1. 69( 4H, d, J =7THz); MY( ESI ) '™z 503[ M + [ 0206]
(Exanpl e 28%)} soptopykH4- ¢{S5Jmet byt=6- 3.74 (2H, dt, J = 14 Hz, 5

(met hyl sul fonyl)indolin-I-yl]pyrimdin-4- - 118 - yIony)pi pe

di ne-1 - carbexyl at é0(éx&npliary wonpSuRd-No:2R0G)H, m), 3MHE sEib rdaction as
in the nethod described in Exanple 2 was perforned u5| ng the tert-butyl

4- ({5- nmettyl-8z]5- Erethyl Sl féﬁyl ¥ ndadl- |&‘II— yig phyaH mindion-14-19  (6H,

yl | oxy) pi peri di ne-1| - car box Iate rg208 nmg, 0.426 mol pr oduced in Exarrpl e 26
and, mste%d 6f tPi BEhyl § $&Br opyletmA a6 (380 L, 2183 mml )
to obt ain &he cgrrpound as white foam (177 ng, y| el d: 88%.

114- NNR(40 m 8.43 (IH, s), 7.71- 7.67 (2H, n), 6.70 (1H,

d, J =8 4 95 (1H, t, J =6 Hz), 4.19 (2H, t, J
=8 H), 25%1 é% geg( géH g)46ﬁ% 40((2H Sﬁf, 3.22 (2H,)t, J = é Hz) ,
3.03 (3H s% 5521 06- 2. oo (2H m, 2.05 (3H, s), 1.85-1.77 (2H, m), 1.27 (6H,
d, J =6 Hz); M5 (FAB) mz: 475 [M + [0207]

{Example 75) 2-fluorcethyl 4-[{6-{5~
[ {cyclepropylmethyl)sulfonyl]-indolin~l-yllpyrimidin—4-
vlloxy)piliperidine-l-carboxylate (exemplary compound No:
539

The same reaction as in the method described in
Example 70 was performed using the 5-
[{eycicepropyimethyl)sulfonyl]l-1-[6-(piperidin-4-
vioxy)pyrimidin-4-yljindoline (150 mg, 0.360 mmol)

produced in Reference Example 38 to obtain the title

ol@

compound as white foam (182 mg, yield: 892%).

‘H-NMR (500 MHz, DMSO-ds) & ppm: 8.56 (1H, 4, J = 6
Hz), 8.5 (1H, =), 7.70 (iH, 4, & = 8 Hz), 7.9 (1H, =),
6.24 (1H, =), 5.32-5.27 {lH, m), 4.6l (2H, dt, J = 48 Hz,
4 Hz), 4.26 (2H, dt, J = 30 Hz, 4 Hz), 4.10 {(2H, t, J = &
Hz), 3.79-3.7% (2H, m), 3.30-3.26¢ (4H, m), 3.17 (2H, d, J
= 7 Hep), 2.03-1.98 (Z2H, wm), 1, 65-1.58 (2H, m), 0.87-0.85

(1H, m), 0.47-0.43 (2H, m), 0.13-0.10 (2H, m);



(Example 29) 2,2,2-trifluoroethyl 4-({6-[5-

(i sobutylsul fonyl)indolin-I-yl]pyrimdin-4- ylloxy)piperidine-I|-carboxylate
(exenpl ary compound No: 486) The sane reaction as in the nethod
described in Exanple 23 was perfornedlising the

1-(6-([1-(1Hi m dazol | -yl carbonyl ) pi peridi n-4-yl] oxyl pyrimdin-4-yl)-5-

(i sobutyl sul fonyl)indoline (260 ng, 0.509 mmvol) produced in Reference
Exanpl e 37Mgn355§@s&9§q efyscyed Qbutanol , - 119 - 2,2, 2-trifl uoroethanol
(185 1AL, 2.54 mvdl ) to obtain the'title conpound as white powder (217 ng,
yield: 79%g2547 'H MR (400 MHz, CDC13) 8 ppm 8.57 (1H, d, J = 9 Hz),
8.51 (1H, s), 7.75 (1H, dd, J =9 Hz, 2 Hz), 7.69 (1H, s), 5.99 (1H, s),
5.40-5. 34 (tkample 465424247 -C2Ht 10br o404 1( 28, t6-(k—= 8 Hz), 3.86-3.80
(2H, m, 3.48-3.42 (2H, m, 3.31 (2H, t, J =9 Hz), 2.97 (2H, d, J =7 Hz),
2.26-2.16 (lHychppr2pfb=x2t0yl(2H]lfonyl]l 844b1iA-(121 Iy rili0bin(-6H d, J = 7
Hz); M5 (ESI) mz: 543 [M+ H +. [0208] (Exanple 30) tert-butyl

4- ({6-[5- (et hgksuPtpAYEYindolraarPPkpyeitei diersgpplalzox popinseriailte- 1- car boxy
| ate (exenglary conmpound No: 309) The sane reaction as in the nethod
descri bed Ph<Exanple 1 was perforned using the 1-(6-chloropyrinidin-4-

y1l)-5- (et hyl sul fonyl)indoline, (114 , 0.551 npol) produced i.n Reference
Exanpl e 20 to obt&i W%er???T%é%dﬂ%ggﬁdtgg WRF B powaEr £76%0 thy, vi el d:

(g Pl DVEE CRL P RRTLEn38 Rl H Sl 50 CAR iy 400 120 1, 3
=9Hz) , 4.0 (%%{Fo%rég?iﬁ%%hy%jZ&i%@ﬁyl@kam465{%ﬁ541%5€%1&32§il§31 t,J

=9Hz), 3.2
ylcarbonyl)piperidin-4-ylioxylpyrimidin-4-vy1l)indoline

(70.0 mg, 0.6%6 mmol) produced in Reference Example 39 to
obtain the title compound as white foam (8%.0 mg, vield:

79

o

) -

*H-NMR (500 MHz, DMSO-dg) & ppm: 8.55 (1H, d, J = ¢
Hz), 8.5% (1H, sy, 7.70 {(1H, d, J = & Hz), 7.6% (1H, s},
8.24 (1H, s}, 5.34-5.29 (1H, m), 4.72 (2H, g, J = 9 Hz),
4.10 (2H, t, J = 9 Hz), 3.76 (2H, dt, J = 14 Hz, 4 Hz),
3.30-3.26 (4H, m), 3.17 {(2H, d, J = 7 Hz), 2.04-2.00 (2H,
mj, 1.67-1.60 {(2H, wm), 0.87~0.85 (1H, m}, 0.47~0.43 {(2H,
m), 0.13-0.10 (Z2H, m);

MS (ESI) m/z: 541 [M + H]".

[0255]

(Example 77) 1-(6-{ll-(methoxvacetvlipiperidin~4-
yvlloxylpyrimidin-4-yl)-5-{methylsulfonyl)indoline
(exemplary conpound No: 98}

The same reaction as in the method described in

Example 6 was performed using the 5-{methylsulfonvyl)-1-



Hz),1.99-1.95 (2H, =7 n), Hz); 1.60-1.53(2H, m, 1.41 (9H, s), 1.10(3Ht,

MS(EST)) m z:489[ M - 120 - [0209) (Exanple 31) isopropyl
4- ({6-[5-(ethyl sul fonyl)indolin-lyl]pyrimdin-4-ylloxy)piperidine-I|-carboxy
| ate (exenplary conmpound No: 305) . 7dhe sanme reaction as in the nethod

described in Exanple 6 was perfornmed using the 5-(ethylsul fonyl)-1-][6-

(pi peridin-4-yloxy)pyrimdin-4-yl]indoline (56.0 ng, 0.143 mvol) produced
in Reference Exanple 30 and, instead of_ butyl chloroformate, isopropyl
chIoroform%@giéﬁ?951ﬁﬁﬁ%§fﬁ%? WEHG Ot T T he 49+ 12E conpbuir as whit e
foam (65.0 .~ yield: %, : 1H NVR (400 MHz, DMSO-dO 8
ppm 8. 56 (Og%,04df“%j’q% %%Qd)u,ceéj. 54 (Rﬁﬁ,erse)r‘:cer%?r%ili\il—% A T ALl Y
(1H, s), 6. N n.5.31-5 .25 (1H, 4. 78 (1H.. sep = Hz), 4.09
(2H, t, J E%gbﬁzw,“ %@ﬁﬁ%,&&%& %Tz@”{?% ,e%y.lsd%%l.%a“fs%k{]3?rn“%'2.01-1.94
(2H M, 1624124 1(2H 6bta%m2Qh%6Hdﬂie‘%dﬁﬂ%dﬁa’aéﬂﬁﬁﬁﬂénioém J - 7 H);
M5 (FAR) miz: 475 [M+ H *. [0210) (Exanple 32) tert-butyl 4-({6-[5-

(i sopropyl sulokonyl,) kadoki:n<logyl.] pyri m di n- 4-

yl 1 oxy) pi peri di ne-1-car boxyl ate (exenplary conpound No: 414) The sane
reaction asgimthesoethed, deseoibed d pdmxampl®s 1 mas per foraed usi ng the
1-(6-chloropyrimdin-4- yl1)-5-(isopropyl sul fonyl)indoline (60.0 ng, 0.178
mol) - 121 J prddieed i'n/Refl@lence ,ExXamgl € 122 tdb abt=ai’h Hhe td.tdée
conmpound as white powder (84.0 ng, yield: 949%. 1H NWVR
(400 MHz, DNBO @6) >33ppmr 38. BEH(1M) rdA-J1=49 O4z){(4Fg. 34 ,( BH95)3- 92 65 (I H
d J- 9 FE% 7.64 %1H s), 6.24 (1H, s), 5.30-5.24 (1H, q%, 4.09 (2H, t, J
= 9 Hz), 3.75:3069 @27 Ay 553.(41,3M5 (302 HyH,3509- 3 -EA(2HE M H 1. 99-1. 95

(28 M 1.60-1.53 (2 m), 1410 S)y 130 (05, O o) 2of, He)i, VS (ES))

(i sopropyl sul f,@ )indolingl <yl L pyrkm din-4-
yIony)pipggiéf§é5lbzgfbggglA%eL(éiehplary conmpound No: 412) The sane

reaction asphbRgthe nethod described in Exanple 28 was perforned using the
tert-butyl 4-({6-[5- (isopropyisulfonyl)indolin-I-yl]pyrimdin-4-

yl I'oxy) pi peti:dipe=17gar pexylate(80-0py, 50. 159 mml ) produced in Exanpl e
32 to obtain the title conpound as white foam (64.0 ng, yield: 82%.

1H NVR (400cMlzop EVBE: 66) £3nppmin8o56ntiby1dpoydimi9iHe)~ 8.55 (1H, s), 7.66
(1H, d, J =9 Hz), 7.65 (1H, s), 6.24 (1H, s), 5.31-5.25 (1H, m, 4.78 (1H,
sept, J = BlHzkxy) dig@r{@Hyet]-3arbOxbizpte3.(28eBpT12r{2Hommpbund. 88-3. 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 HJ/)MS (FAR) mz: 488 [M+ - 122 - [0212] (Exanple 34)

tert-butyl 4-({6-(6-fluoro-5- (nethylsulfonyl)indolin-I-yl]pyrimdin-4-

yl | oxy) pi peri diTiee B HHaFate (Fxehpl @ty torpotinde Nor 1283) in The sane
reaction as in the nmethod described in Exanple 1 was perfornmed using the

1- (6- chl or BPFFPNE df A-42 S yAS L 62FPEOr 89 528 met'yPsul fonyl )i ndol i ne (286 g,

s e P R P S SR R £26 e Bo a6 dRol) ' © compound
ppm 8. 58( 1k, $), 8, 38 ( 1 A, JA8K) £ 7. 62( 15, 4. 58581 . 6, 28(1H. $) , .
.

[sio]

compound as white powder (63.2 mg, yield: 93
"H-NMR {400 MHz, CDCls) & ppm: 8.56 (1H, d, J = 9 Hz),
8.50 {1, sy, 7.74 (1H, dd, I = 9 Hz, 2 Hz), 7.67 {1H, s},

.98 (1H, s), 5.31 (1E, m}, 4.06 (2H, t, J = 8 Hz), 3.80C

93]

(zH, m), 3.31 (2H, t©, J = 8 Hz), 3.28 (2H, m), 2.45 {(1H,
m), 2.00 (ZH, m}, 1.73 (2H, m), 1.47 (8H, s), 1.33 (2H,

ml, 1.00 (ZH, m);



5.30-5.25(1H, m),3.27-3.14 m),1.38(95, m), (7H, s); 4.12 m), (2Ht,
1.99:1.95 J = 9 (2H, Hz), m), 3.73-3.69 1.69-1.64 (2H, (2H MS(EST)m z:

492 [Mt H. [0213] (Exanple 35) isopropyl 4-({6-[6-fluoro-5-
(et hyl sul fonyl)indolin-I-yl]pyrimdintds ylloxy)piperidine-1-carboxyl ate
(exenpl ary conpound No: 131) The sane reaction as in the nethod

described in Exanple 28 was perforned using the tert-butyl 4-(16-[6-

fl uoro-5-( h | f onyl )d ndol,} n- | 1 pyrim din-4-

yIony)plpgﬁd%SSJH 5§¥b5i #} §§Vb ng, 0.175 mmol) produced in Exanple
34 to obtalqm%?ﬁ title conpound as white powder (56.0 ng, yield: 68%. -
123 - MR (500 MHz, DVMSO-d6) 8 ppm 8.58 (1H, s), 8.37 (1H, d, J =
13H), 7. 62 E e Jo YEEIjzu)_,mﬁCQS 4_1@—86_5)5_ 5.31-5.26 (1H, m, 4.78 (1H,
sept, J 6 Hz), 4.12 (2H, t, 3.74 (2H, dt, J = 14 Hz, 5 Hz),
3.28 (2H cybl@p%nﬂ%/)l,stﬁ_f%ﬁly(laﬂ,ncﬁﬁlr&?2]5/'1% &%1(1121'2‘;11@4 2.00-1. 94 (2H, m,
1.61-1.50 (2H m, 1.41 (6H, d, =6 Hz); Mo (FAB) miz: 479 [M+ H %

[ 0214] ( Examnploe:y36) peeritdibiat-yil- carboxylate {exemplary compound No:

4- ({6-[5-(propyl sul fonyl)indolinl-yl]pyrimdin-4-yl)oxy)piperidine-I|-carbox
yl ate (exe@ﬁﬁary conmpound No: 391) The sane reaction as in the nethod
described in Exanple 1 was perforned using the 1-(6-chloropyrim din-4-

y1) - 5- (propyl sutRen§iyenddRLhécp122 A, toes42thmel Hegrodueed iinn Ref er ence
Exanple 21 to obtain the title conpound as white powder (84.0 ng, vyield:

469 . Example 56 was pROYORNEA0GSMEE, WSO d5) 8 ppm 8.55 (1H, d, J =

M 55)<1H ol ogthe, TR et 0 05,0 Wl TEB (I 90, 823 (1H o).
s 601, oo Papflect iﬂf@?&%ﬁe%%%&%%#“'* tafm%h %slt(ZH|)”’mz 503

I
[ Ooipbboimle S7) 2 Bkam oo onn L

yl | oxy) pi peri di C t I C 1 The sane
reaction as m%lﬁqygne(tagh(g}d)%e%crecl%edﬁm %Eﬁrrp%gggu\r}gg\ggrf%%ne u5|>rfg t he

S- (et hyl sal.6ony1); | B6; (pi.per i(din- 4, ylooxyppyiem di.msA4-mlH,i rdol isnes(45. 0 nm,
0. 151 mmol) produced in Reference Exanple 28 and, instead of butyl

chl or of or nef &, Beppéntyl (¢H| omof okméate (€26 my, JO~12 mml,) t.@¢oohtzai,n t he
title conpound as white powder (32.0 ng, yield: 549%.

1H NVR (500) MHZ, 4DVBOHd6Y) 8 gpre-8..84 ((1H, &), 8.834-(11H5 d4H) =)9 Hz), 7.74
(1H, s) 7.73 (1H d J =9 Hz), 6.24 (1H, s), 5.32-5.27 (1H, n), 4.09 (2H
t, J = 9 H})B83(2%, (2H, br§)1 13692 (£2H, mé) 13 680- §H22m()4H1 8, ($HL5 (3H,

s), 2. 02 1.99 (2H, m, 1.63-1.57 (2H, nm, 0.91 (9H, s); M5 (ESI) mz: 489
[1,4 + [02?6] (Exanple 38) phenyl 4-({6-[5- (netnylsulfonyl)lndolln 1-

yl ] pyrimd pi idin carboxyl ate (exenplary conmpound No: 46)
The sane r%gc?F%k ¥% ?ﬁé ﬁgthoéJdEScrlbed in Exanple 6 was perforned
using the go§ Ehylsulfonyl) 1-

[6- (pi peridin-4-yloxy)pyrimdin-4-yl]indoline (49.0 ng, 0.162 mmol)
produced ipzRefefenge, %@%Lsﬁg%%d (bngbeadeoh bubyl; ok 91 gl TRLe,

phenyl chlorofornate (2 ) to o fairA the ti conpound as
white powdery{23y0ifDaiyieLd) 369 piperlddne-1-carboxylate
(exemplary compound No: 617)
The same reaction as in the method described in
Example 56 was performed using S-methylsulfinylindoline

(116 mg, 0.641 mmol) to cbtain the title compound as

white powder (146 mg, vield: 50%).



1H NVR(500 MHz, DMSO- d6) 6 ppm 8.56(1H,s),8.55 (1H, d,J =9Hz), 7.74
(1H,s),7.73(1H,d,J=9Hz), 7.39 d,J t,J (2H,t,J -7 =8Hz), 6.27 =9Hz), 3. 95 Hz),
(I'H' (1H, 7.23(1Ht,J=8Hz), 7. 14(21 1 s) 5.38-5.33(1H, m, 4. 11( 2H,

brs), 3.81(1H, brs), 3. 50(1H, brs), 3.37}8%27(3H,m), 3.15(3H,s),2.09(2H, brs),
1.73 (2H, brs); Ms (EST) mz: 495 [M+ H. [0217] (Exanple 39) isobutyl

4- (f6-[5-(net hyl sul fonyl)indolin-1-

yl Tpyrimdin-4yylexy)popeiidi e - rasbr@gswagecréer@rrpl ary ccenpound ,No: 6)
The same reaction as in the method described in Exanpl e 6 was perfor med

usi ng the &-{methy) sul fonyd) - 134, =), 7.37 (18, dd, J = 9 Hz, 1 Hz),

[ 6- (pi peridin-4-yl oxy)pyrimdin-4-yllindoline (47.0 nmg, 0.154 mol)
produced in. Ref erlencel Exandd e( 28, and; PBn8teadHof thut'yF éhHar of ornat e,

i sobutyl chloroformate (23 rrg, 0.17 mml) to obtain the trtle conmpound as
white powdetH (30,0 fapSyiel®: (Hlogm), Z.06' [PRVRS({ 500 - KFz, “BVSD) d6) 6 ppm
8.54 (1H, s) 854(1H d, J-9Hz%) 7.73 (1H, s), 772(1H d, J - 9 Hz),
6.24 (1H $)© 5%%—5“)26 145 n§T- 4509 (2H t, J =9 H), 3.79 (2H, d, J = 6
Hz), 3.79-3.74 9-3.2 3.15 (3H, s), 2.02-1.97 (2H, m,
1.87 (1H, '&ept=cy J“/re;;*rrz%g “‘gs ]f“(sa (2H 'n), 0.90 (6H, d, J = 6 Hz): MS
(ESI) M z: (§127§9]'[M+ [0218] - 126 - (Exanple 40) isopropyl

4- ({6-[5- (Lpropy sul fonyl )indolinl-yl]pyrinidin-4-ylloxy)piperidine-I|-carbox

ylate (exe ou 89) - (6-131NG5R0B [ €RCHION gg innt.he nethod
descri bed |@r1>L alrrgig)Ioger}p28hgCB rjegf or med us?ng ?hegfgrt bultY ’ O Iﬂ[5-

(propyl Sulﬂ‘wga ndodd el syl rpcyiym%@réd;yé}@xw@bagmgwe i - car boxyl at e
(65.0 ng, 0.129 mmol) produced in Exanple 36 to obtain the title conpound
as white powdefp (42 -dhoyiel s : 6695 ) 1H NVR (SOO MHz,
DMBO-d6) Ei ppm 8.55 (1H, d, J = 8 Hz), 8.54 (1H, s)769(1HdJ-8
Hz), 7.68 (1H, TSk, s@m@3r(ehld ig) & 30: 526 wedithoa)dede 78 ¢dHnsept, J = 6
Hz), 4.09 (2H, t, J =9 Hz), 3.77-3.72 (2H, rr),332318(6Hrr)

2. 00 1. 95 H:24hp g , 5462 Bl (e d nt;S,illcffl@ eHydsudt 'ﬂ@lH@}dpi@lﬂ@l (3H, t,
J 8 Hz); M5 (ESE) niz: 489(M+H] [ 0219 (Exan*gle 41)

5- (n’et hyl SLﬁZfEbﬁryg],) -1-1% n@fql(gargag l},’lstead ol tert-putyl 4—
trifluoropropanoyl)piperidin-4 oxyI rimdin-4- dol i. (exenpl ary
conpound I‘flbyﬂp%i?@ympe“% VA %‘#%‘?}Fiﬂé B85 FIE, léoﬁﬁ ?%?E g a drop of

DVF ed at 0C t I th 5
3.3 3tri ?cr“’r?roq S .voh(%%?f%l %”Eﬁgmr)c%aﬁaw%em (P
stirred at. r rrper tgqrcfe %éfgﬁ%’ﬁé@ f Q@g&%e@eggtb ga§gl u}tlLon t he

sol vent was t stﬂ he obf ai ne ue isre erred to as an

acid chlori oggg&g{ﬂﬁi £ dedriikworgacet Legackds(2. 35 nL) was
added at Oédctelo a dic odrorret alnee %O%SEWL'( sol u?r og of the tgzrt butyl 4-

({6-[5-(nmethyksu n n Lrnrc pyr di T Bz

yl | oxy) pi peri d?nﬂé{qs gg%%oggrateb 4 ] g #}ﬁ% 9% ‘Zil‘zrrr*rr()%f)_i pr oduced in I)Exarrpl e 1,
and the mxtiw e, mas Stirrew aru-rpom,terrperar ure fior I hoariuzFronuthe
reaction solution, the solvent was then distilled off. To a THF (450 41)
sol ution af.c® partt,i on ,(1BEmg)Liof he bdbtai ned, resi doeand2H, t, J

di i sopropyl ethylam ne (431 [IL, 2.48 mvl), a THF (3.0 nL) solution of the
pr ecedi ng =préodiwied Bcid G omide toipoldid was: added &tH0C:,and=the mi xture
was stirred at roomterrperature for 3 hours. To the reactron soI ution, a
sat ur at ed Hquedust ol it 6t of - atohi iim Bhi of | @& 4%d wBt er ‘wéfe (8dded,

foll owed b extractron with ethyl acetate three tinmes. The obtained organic
| ayer was d dver?anhydrous sodi um sul fate, and the sol vent was
distilled off educ es The obtai ned residue was purified by
preparat i Ve t %&ql ayer sﬂ‘iqlqid @{gelsh Hr omat ogr aphy( hexane: et hyl

acet at e=1: ézgo\l) the title conmpound as white foam(13 ng, yield: 'H NVR(500
Mz, DVBO- df bm 8.55(1H, to obtain 119 .

(Example 82) tert-butyl 4-({5-methoxy-6-[5b-

(methylsulfonyl)indeolin-l-yl]lpyrimidin-4-



s),8.55 (1H,d,J =9 Hz),7.74(1H, s), 7.73(IH d,J =9 Hz), 6.25(IH5s),
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, nm), 3.30-3.25(3H, m,3,15(3H, s), 2.06-1.96(2H, m, 1.72-
1.65(1H, ), 1.61-1.54(1H m; MS(FAB) i z: 485[ M + Hr . - 128 - [0220]
(Exampl e 42) 1-(6-1[1-(butyl sul fonyl) pi peridin-4-

yl I oxyl pyri m di n-4-yl1)-5-(nethyl sul fonyl)indoline (exenplary conpound No:
126) yInickdyy o gacetdic sadi-a (rFRE Y ldD)e wasx addedr at c&hdon@ No:

di chl oronet hane (2.90 nL) solution of the tert-butyl 4-

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

yl | oxy) pi pe' ne-1| -carboxylate (145 ng, 0.306 mol) produced in Exanple 1,
and the m xtureThassstfr Fedcht ofodm tenpécati@teadories digded ThHe sol vent was
distilled off under reduced pressure. To a dichloronethane (3.70 n)

sol uti on of*ERE-6bP&i Wed PESITAFEAnd Hhli% ooyt et fivt prnel (Ac o, 6. 14
mmol ), a dichloromethane (1..85 nL) solution of 1-butanesulfonyl chloride
(72.0 ng, é?gélmﬁmﬁ)-%@/aﬁg&ge&ﬁ' g dﬁsl{aeﬁad}t Xt ur e sl‘f_sti rred at 0C
for 1 hour n . for 3. ...The sol vent. v i St d of f under
reduced pr}elggg?gé%'i'g%%ﬁgqgeesicidtf%,“%?feg{yﬁlaaﬁo ' VF/}SG atged%%\,,@[ztngit%eﬂ eposit was

col l ected LLtEaL taj;ned ¢ r - washed with
¥ 1bkLLeakono,The -ahtalined o ude. produst sas, e

met hanol to obtain the ti conpound as whi't 25 ny,yield: 82%.

1H NVR( 400 Mrg o lYVBD:- d6) 8 40PHI8. 920 H 818 A ddbbdhi Jinr R dddarlce/4
Example 43 to obtain the title compound as grayvish white
foam {431 mg, yvield: B853%).
‘H-NMR (400 MHz, CDCls) & ppm: 8.23 (1H, s), 7.73-
7.70 (3H, m), 5.38 {1H, m), 4.34 (ZH, t, J = 8§ Hz), 3.78

(2H, m), 3.77 (3H, s}, 3.36 (2H, m), 3.24 (2H, ©t, J = @

o8}

Hz)y, 3.3 (3H, s), 2.04 (ZH, m), 1.E83 (ZH, m), 1.48 (9H,
s)i

MS (ESI) m/z: 505 [M + H]T.

[062¢el]

(Example 83) lsopropyvl 4-{{S-methoxy~6~[5~
(methylsuifonvli)indolin-l-~yl]lpyrimidin-4-
vlltoxy)plperidine-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-[2-{methylsulfonyi) indelin-1-vl]pyrimidin-4-
vitoxyipliperidine-l-carbeoxyiate (3692 mg, 0.731 mmol)
produced 1n Example 82 to obtain the title compound as

white fcocam (209 mg, yield: 58%).



(1H, s), 7.73 (1H,d,J = 9 ), 6.25(1H, s), 5.29-5.22 (1H, m, 4.10 (2H1t,3
-9 Hz), 3.49-3.43 (2H, mM,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, ~-1- 1.78-1.62 (4H m,
1.46-1.37 (2H, m, 0.91 (3H, t, J -‘7iﬁE§f'NB (FAB) mz: 495 [M+ H

[ 02211 (Exanple 43) isopropyl 4-({6-[6-chloro-5-

(met hyl sul fonyl )i ndolin-1-yl]pyrimdin-4- ylloxy)piperidine-1-carboxylate
(exenpl ary conpoundimNoz4clb5)iz, cocifhe ssape:reactd onas 4)n the yret hod
described in Exanple 1 was performed using the 6-chloro-1-(6-

oropyri m dVn? 4- yiB}, 5af pethygbsullHonyl )i Adold Né H,358 ,ng, . 24 0 Hynod,) Jpr oduced
in Reference Exanple 24 and, instead of tert-butyl

4- hydr oxyptperidi ne3t BéarkBOxyhat e - /sopPdpyls) , 3.40 (2H, m), 3.24

4- nydroxyplgerldlne I-carboxylate §288 ng, 1.54 mmpl ) to obtain the title
conpound as“Wwhi te powdér FE446-nf; yrerdsI88%-0> (2H, m), T.8AH VR (500
MHz, DMS0-016).8_ppnm...8.65 (1H, 8. 60 (1H s), 7.83 (1H, s), 6.27 (1H
s), 5.31-5"26 %1%19 EI?H g78(“(1H6 ééb J =6 H), 4.11 (2H t, J = 9 Hz),

3.74 (2H, 1@%’1@5%1%522’%,5 H@% %[39 (3H s), 3 29-3.18 (4H, m), 2.00-1.96

(2H m, 6H d, J =6 Hz); M5 (FAB) miz: 495 [M
[ 0222] (Ex?@péf 44) cycl opr opyl net hyl 4-({6-[5-

(met hyl sul f ony %indolin 1-yl]lpyrimdin-4- - 130 -

yl I oxy) pi pefigdines|sgar boxylate, (exempkarny_conpound No: 19) The sane

reaction as in the nethod descrlbed in Exanple 9 was perfornmed using the
1- (6- ([ 1- (ki dagzel 1y yhcasbonyl ypb peri-di-ga4pyirkexylipyni-m di n- 4-y1) - 5-

(et hyl sui fonyl )indoline (102 ng, 0.218 nmol) produced in Reference Exanpl e
29 and, i nsteady phi2=butanet]-cychbopryopyknethanell¢26¢ cbkp0u33 maol )to
obtain the title conpound as white powder(49.0 ny,yield:48% . 1H NVR(500
MHz, DMBO- d6) 8 ppm 8. 55(1H, s), 8. 54
Palladium hydroxide (100 mg) was added to a methanol
(10 mlL) /ethyl acetate (10 mL) mixed solution of the tert-
butyl 4-{[e-(5-{[{Z-(benzyloxylethyllsulfonyllindolin-1-
viipyrimidin-4-vyviloxylpiperidine~i-carboxylate (486 mg,
0.817 mmel) prcecduced in Reference Ixample 44, and the
mixture was stirred for 19.5 hours in a hydrogen
atmosphere. The reaction solution was filtered through
Celite {trade name)}, and the solvent was distilled off
under reduced pressure. The obtained residus was
purified by silica gel column chromatography
(hexane:ethyl acetate=3:2-4:1, V/V) to obtain the title
compound as white foam (330 mg, vield: 80%).
'H~NMR (400 MHz, CDCl:) & ppm: 8.61 {(1H, d, J = 9 Hz),

8.51 {

.

H, s), 7.76 (1H, dd, J = 9 Hz, 2 Hz), 7.70 {(1H, s),

s
o
el

(1H, s8), 5.32 (1H, m), 4.07 {(ZH, &, J = 9 Hz), 3.9¢



(1H, d,J =9 Hz),7.74-7.72(2H, m,6.24(1H, s), 5.31- 5.26 (1H m,

4. 09(2H t, J =9Hz), 3.86(2H, d, J - 7 Hz), 3.76 (2H, dt,J

=14Hz, SFE) 3.33-3.20 (4H, n), 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 M59D.28-0.25(2H, m; M5 (ESI) m z:
473 [M Hl *. [0223] (Example 45) 1-{6-[(1-benzoyl piperidin-4-

yl)oxy] pyrim din-4-y11-5-(met hyl sul fonyl)indoline (exenplary conmpound No:
84) Thepsapg reacgl O(@Hasni n tsh%erre; hod ggscribed |4 Exagpl £, 6;vas
perfornmed using t he 5- (met hyl sul'f ony1) -

[ 6- (pi peri éi @- 4=yl oxy)opyrdiom,din-,4-1y.174 n@:ig}ll (50, £ myy 0.434 nmol )
produced i n Reference Exanple 28 and, |nstead ‘of but yl chl or of or nat e,
benzoyl chharide1(19/4E, S0.516MmolH)] ‘to obtain the title conpound as white
powder (24.0 ng, yield: 38%. - 131 - 1H NMR (500 MHz,
DMSO- d6) 6L@gﬁﬁj8 55 (1H, s), 8.54 (1H, d, J - 9 Hz), 7.74 (1H, s), 7.73
(1H, d, J =7 Hz), 7.46-7.45 (3H,_ m, 7.43-7.40 (2H, m, 6.24 (1H, s),
5.39- 5.34 @%ﬁmpﬁﬁ 88) Oge@ZHﬁuﬁleﬂ“i @ﬂ%@“ #.-06 (1H, brs), 3.56 (1H,
brs), 3.41 ng brs), 3.30-3. 25 15 (3H, s), 2.08 (1E, bra), 1.99

(111, bra)’ EOGQecQMl Brs ) onE ! 6E§Pyﬂﬁ-“-M$ﬁynqmmﬂq4n§ﬁq (Exanpl e 46)
et hyl
4- ({6 [ 5- (et RyisBFPERyFY-PRdoT A ByFPEy it ‘PR A0S B B8 dite- 1- car box
yl ate (exeggLEXy conmpound No: 2) The sanme reaction as in the nethod
described i'n anple 6 was perforned using the 5 (nethylsulfonyl) 1-

6- (pi peridin-4, I |nd , 240

Lrogﬁcgd in Ref %%%%%%Eé% H$dé a%dkr%ﬁslgr yl 3%I3F0f te et hyl

hl or of 1 (34 pA 3 t 0. obt ai o, | whi t
Ch or e ?;gm«s 1§ 3B Akad0030, Qbrrm%)»c 0o0bt gk p 5890 %gzgﬁ%ﬁ&;gg%’@ DA d5)

6 ppm 8.540(1iHio8) nt8:54 téh+ gocdn 4-9 (H2)5-7.(24 (1H, s), 7.73 (1H d, Jr
=7 Hz), 6.24 (1H, s), 5.30-5.25 (1H, m, 4.09 (2H, t, Jr - 8 Hz), 4.05
(2H, q, Jdrhyd7okgdth31lY75ul2bnydl indel4intd -2, poriz)idid-28 (2H, t, Jr = 9
Hz), 3.24 (2H, bra), 3.15 (3H, s), 2.01-1.96 (25, m, 1.63-1.56 (2H, m,
1.19 (35, ¥l drypioelr){iNVB-{ESAyonkzlas47 (BM.+ [@225]. 085518%o1) (Exanpl e
47) 2-chloroethyl 4-(16-[5- (nethylsulfonyl)indolin-I-yl]pyrimdin-4-

yl | oxy) pi pe¥pdinec 1icarboxyl at 84 ( exeApracynésnpoandaNost3gyred at -

78°C for 1 hour and further stirred for 30 minutes with
heating to 0°C. To the reaction solution, a saturated
agueous solution of sodium bicarbonate was added,
followed by extraction with =thyl acetate three times.
The obtained crganic layer was dried over anhydrous
sodium sulfate, and the scolvent was distilled off under
reduced pressure. The obtained residue was purified by
silica gel column chromatography (hexane:ethyl
acetate=4:1-7:3, V/V) to obtalin the title compound as
white foam (17.0 mg, yislid: 35%).

'H-NMR (400 MHz, CDCls) & ppm: 8.59 (iH, d, J = 8. Hz),
8.51 (1H, d, J = 1 Hz), 7.77 (1H, d, T = 9 Hz, 2 Hz),

7.70 (1H, s), 5.988 (1K, s}, 5.32 (1E, m), 4.81 (2H, dt, J



The sane reaction as in the nethod described in Exanple 6 was perforned

usi ng-the 5-(nethyl sul fonyl)-1-

[ 6- (pi peridin-4-yl oxy)pyrimdin-4-yl]indoline (250 ng, 0.668 mmol) produced
in Reference Exanple 28 and, instead of%utyl chloroformate, 2-chl oroethyl
chloroformate (103 uL, 1.00 mmol) to obtain the title conpound as white
powder (229 ng, yield: 71%. 1H NME (400 MHz, DWVBO- d6)
84 ppm 8.544(1Hz,s), H8)544(bH, (dx,Jts 9 Ezp, HE73-7.412 (2H, ny), 6.24 (1H,
s), 5.33- 5.27 (1H, m), 4.27 (2H, t, J =5 Hz), 4.09 (2H, t, J = 9 Hz),
3.82 (2H, dd30J (2HG Bz, B Hzpp 3z804L3HZ4,(2H35M3,. 23 3413, 24 (4H,00m), 3.15
(3H, s), 2.03-1.95 (2H, m, 1.66- 1.57 (2H, m; MS (ESI) mz: 481 [M+ H%
[0226] (Exarpl®w!48).13(62H}17(cycl-6Br opyl acetyl) pi peri di n-4-

yl Joxyl pyri m di n-4-y1)-5-(net hyl sul fonyl )i ndoline (exenplary conmpound No:
78) HS(AEATdi ﬁé?ho@h,@, 8-tdi azi n-2-y1) - 4- net hyl nor phol i ni um
chloride (72 0.262 Mol ) was added at roomtenperature to a DMF (4. 20
L) solutiéﬂzg?jthe

5- (et hyl sulLfon -1-[6-(piperidin;4-yl.o ytim di n4-yllindoline (70.0 ng,
0.187 nnDIykﬁ?%§%%e%6¥n‘%g%gpgﬁgé 4-[i§3¥¥lE§2ﬁple 28 and cycl opropyl aceti ¢

aci d (28.chg?ggFﬁgglygg%%oﬁgﬂgﬁhgglgkx&gggg %iﬁﬁ%@%ﬁ%—at roomtenperature

for 6 hours e reaction”solution, S a fol |l oned by

extraction,w agerate_thres.tiges. htai nes i ¢;J.ayer was
washed mﬁtﬁ%zg?gfﬁgﬁgrdgi%% ov%r aﬁﬁ%d?ﬁ%s(gggﬁgnﬁgg?sg?g%ggﬁ%%¥he sol vent

was distilked)off under reduced pressure. The obtained residue was purified
by silica gel columm chromatography [(i) hexane:ethyl acetate=9:1, V/V,

(i) ethyl acet@i.glod a-obtaimi dheiditie compound: asmwhit enyi el d: 84% .
1H NVR(500 MHz, DMSQod6) 6 Ppm foan(71.0mg, 8.55(1H,s),8.54 (1H,d,J =9
Hz), 7. 74- 7t 720R¢hy iphopRA(4H,58) mg5. 84195, 2001H, mered 208€2H, & -9 Hz),
3.98-3.94 (1H, m, 3.75-3.70(1H, m),3.36-3.26(3H, ), 3.22-3.17 (1H m,
3. 15( 3H, s)gighgrorpdiane7 (Fzhl) 2504ution ¢PHLNM) telt6PuLyB1E2H (6~

,1.00-0.92(1H , 0.47-0.43 (2H, 0.13-0. 11( 2H,
m {BE{(2~£}droxy@thyl)S&lfonglﬁi ’ 1 (

ndolln~¢—yl}pyrihidin-4—
viloxylpiperidine~l-carboxylate {49.9 mg, 0.09%90 mmol)
produced in Example 84, and the mixture was stirred
overnlight at room temperature. rom The reaction
solution, the solvent was distilled off under reduced
pressure. The obtained residue was purified by silicsa
gel column chromatography (hexane:ethyl acetate=9:1-7:3,
V/V) to obtain the title compound as white foam (32.3 mg,
yvield: 62%).

'H-NMR (400 MHz, CDCls) & ppm: 8.60 (1H, d, J = 9 Hz},
8.51 {(i®, s), 7.74 (1H, 4dd, J = 9 Hz, 2 Hz), 7.67 (1H, s),
5.99 (1H, s), 5.32 (iH, m}), 4.08 (2H, t, J = 9 Hz), 3.80
(2zH, m), 3.74 {(2H, t, I = 7 Hz), 3.51 {(2H, t, J = 7 Hz),
3.36-3.23 {4H, m), 2.00 {(2H, m), .73 {(2H, m), 1.48 (SH,

s):



MS(FAB) M z: 457[M + [ 0227] (Exanpl e 49) cycl opentyl 4- ({6-] 5-

(et hyl sul fonyl)indolin-I-yl]pyrimdin-4- yl}oxy)piperidine-I|-carboxyl ate
(exenpl ary conmpound No: 11) The sane reaction as in the nethod
described in Exanple 9 was perforned‘déﬂﬂg‘the

1-(6-{[1- (1Hi m dazol 1-yl car bonyl ) pi peri di n-4-y1] oxyl pyrim di n-4-y1)-5- -
134 - (methylsul fonyi)indoline (162 ng, 0.346 mmol) produced in Reference
Exanpl e 29Mandrsiinstgad 6€ 42-butramol’, cycl opentanol (94 pi, 1.04 mmol) to
obtain the title conpound as white powder (104 ng, yield: 62%.

1H NVR (5000Wez,) DMSO-d6) 8 Ppm 8.54 (1H, s), 8.54 (1H, d, J = 9 Hz),
7.74-7.72 (2H, m, 6.23 (1H, s), 5.30- 5.25 (1H, m, 5.01-4.98 (1H, m,
4.09 (2H, tEx3gmzlg BZ), t8r7503570 ((2H16m 328 ol fondl = gddz)n 3. 24- 3. 18
(2H, m, 3.15 (3H, s), 1.99-1.95 SZH, m, 1.82-1.77 (2H, m, 1.67-1.53 (8H,
m; M (ESEY YW BYTaBFAER £ V02281 ) PEXERpIe 50) ~carboxylate

1-(6-{[ 1-(cycl optopyl carbonyl ) pi peridi n-4-
yI1oxyIpyrﬁ%ﬁapﬁfﬂgélf9§pﬁﬁé€h§95uﬁ@gﬁyl)indoline (exenpl ary conpound No:
67) The s reaction, LN, the. net ho scribed.in .Exanpl e .48 was

per f or ned usingg§ﬂ§3§%§%% h%?sﬁ?%%%§i?-%§lg T8SRE) P8EL 5P End

[ 6- (pi peridin:4ryloxy)pyrim din-4- indal i.ne (.10 0., 0..267 .ol ) produced
in Refereng%*%xgﬁggg %8L§EdfgiEé?éé%ko?_g§cRgﬁféﬁgrgggfg%%égﬁign%

cycl opropapecayboxyhig-aci,d, 6321 M o040 ,0m8l)- 40, a4y thed it e conpound
as white powder (61.0 ng, vyield 559@. H NVR (500 ,

DVSO-d5) 60ppnt 8ubb) (AHods)ed8iB5REIH el el FxaQiz) 4 57 Wbl iz (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 (dtkrbight 3Bc280(2HretpedazufeHz)To3t24 (dH--0p8) solutl13h,- 3. 15
(3H, s), 2.09-1.96 (3H, m, 1.66 (1H, brs), 1.54 (1H brs), 0.73-0.69 (4H,
m; M (ESh)Znfzag443uf MsecfoR2ddroExdapEelBl)on and di{tert-
1-(6-{[1-(isobutyl sul fonyl)pi peridin-4-

yl I oxyl pyrinidi h-diyayesnémet byl Subf onyl) inndael) i me reexempidary ¢6fipound No:
127) The sanme reaction as in the nethod described in Exanple 42 was
per formed #3F nigli¢ HetBL¢RBt HGFsaFf6RFE) &¢- 1OOm temperature. After 3

o Rot br ene Eanpre, 2 AniT| REEedd b7 2-BUf anes i rarc ehboride, & oo oo
| orutaneoul §opyly N 01 deod kg0 TR LDeoRgh Lo Ll g, gagpound as

P & S5( 14} S)o 8 S5 b £ J79Me) 7574n 1 12L2H M0 25(LH5). 5. 26- 5. 23(1H

solution was subjected to extraction with ethyl acetate

three times. The cbtained organic layver 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=1:1, V/V) to obtain the title

oS

compeund as white powder {151 mg, vield: 77%).
*H-NMR (400 MHz, CDC1y) 8 ppm: 8.53 (1H, d, J = 9 Hz),
g.51 (1H, o, J = 1 Hz)y, 7.78 (1H, dd, J = 9 Hz, 2 Hz),

7.2 (1H, s), 5.87 (1H, d, J =1 Hz), 5.31 (IH, m), 4.72



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 m,1.05 d, (6H, J = 7Hz), d,J =7 2.17-2.03 Hz);
(3H, m,1.78-1.72 (2H, MS(ESI) niz;_A%%&»mj [ 0230] (Exanple 52)

cycl ohutyl

4- ({6-[5-(nethyl sul fonyl)indolinl-yllpyrimdin-4-ylloxy)piperidine-I|-carbox
yl ate (exenplary conpound No: 9) The sane reaction as in the nethod

descri bed iihHExampl é. 95V\/d§ﬂpemor7ned Busimg the - (B { [0-( IHImdazol - -
136 - 1- ylcarbohyl) |per| i OX Ipyrlnldln 4-y1)-5-
(nethylsulﬁ%ﬁyl?vnd FPhe @ﬁ?O gg §632ﬁhom)rpﬂo ePHn Ref erence Exanpl e
29 and, instead of 2- but anal cyclobutanol (86 gL, 1.1 mmol) to obtain the
title conﬂ%%nﬁ 'as) mﬁ/?e éaﬁdew (189 ny, vyield: 64%

1H-NNR(50? DIVSOdG) 6 ppm 8.55 (IF, s), 8.55 (1H, d, | = 9 Hz), 7.74
(1H, s) 92@@4 6 Hz), 6.24 (1H s), 5.30-5.25 (IH, ), 4. 86-4.80
1H m, 1 3 (2H ™, 3.28 (2H, t, J - 9 Hz),
g 23 (2H gg?‘(‘g!; 1%8 3HSO§f5@ 23 ;qu 2H,( r‘r),m2.03-1.9(5 (4H, m, 1.71 )

, = mYHCT s 1 oY 1 1 nf ot B o 023
(I 0 G o o o o sl 4 028

(et hyl sul §onyk )i ﬁﬁjﬁbk@dhnw-]lp&&kﬂb%/@a‘&@ ylel:@xhpiRerd ginernls carboxyl ate

(exenpl ary conpound No: 13) The sane reaction as in the nethod

descri bed $ms Exanpl e 9 was perfornmed using the

1-(6-{[1-(1Hi m dazol 1-yl car bonyi ) pi peri di n-4-yl] oxy) pyrimdin-4-yl)-5-

(et hyl sul f onyiQdrmaat i re: 4 76, dy, c 0L 376wl § preduged pnsRefnepence Exanpl e

29 and, instead of 2-butanol, 3- pentanol (122 ILLL, 1.13 mml) to obtain

the title V@@ﬁp@@l@l@daso\/\/ﬁﬁtécfggﬁﬁ( 98. er)rgwayleeﬂ d2 5"1% mixed

1- F1-NNE (500 MHz, DWVBO-d6) 6 E pm 8.54 (1H_s), 8.54 (1H, d, J 9 Hz),

7.74 (1H, ¥)iuign %iHN dym@ Bymydounfﬁ“méf@@apme é)«é%m 5.27 (1H,

m, 4.56-4, 51‘(1H n% é 79-3.76 (2H, n), 3.28 (2H,
J - 9 Hy I8 mog Ha“ﬁr@? %Sa@ffe@ml éyt é @illffg?y(%ﬁldﬁj“ 4T 61-1. 46

H; Ea;'q; §J£§f%lpérld;hg ftgaroogélg q@.% Egz EE 66 HM&FAB) mz: 489

produced in Reference Fxample 42, and the mixture was

A~
g2

stirred at 80°C for 15 hours. To the reaction solution,
a saturated aguecus soiution of sodium bicarbonate was
added, followed by extraction with ethyl acetate three
timesg. The obtained organic laver was dried over
anhydrous sodium sulfate, and the soclvent was distilled
cff under reduced pressure. The obtained residue was
purified by silica gel column chromatography
(hexane:ethyl acetate=4:1-1:1, V/V) to obtain the title
compound as pale yellow powder (77.2 mg, vield: 59%).
'H-NMR (400 MHz, CDCls) & ppm: 8.55 (1H, d, J = 9 Hz),
8.5C (1H, =), 7.63 {(1H, dd, J = & Hz, 2 Hz), 7.%7 {(1H, s),

5.87 (18, s}, 5.33 (1H, m), 4.94 {(1H, m), 4.05 (2H, ©, J

L



[ 02321 (Exanple 54) 1-(6-{[1-(ethylsul fonyl)piperidin-4-

yl ] oxy}byrim din-4-y1)-5-(methyl sul fonyl)indol ne (exenplary conpound No:
122) The sanme reaction as in the Q?thod described in Exanple 42 was
performed using the 5- (nethylsulfonyl)

[ 6- (pi peridin-4-yloxy)pyrimdin-4-yl]indoline (100 ng, 0.267 nmmol) produced
in Reference Exanple 28 and, instead of 1-butanesulfonyl chloride,

et hanesul f enyl Hehl,ord.de ((38,pin) ,0.4B5mMI)s toltobtai n 2 het t (ke €onpound as
whi te powder (102 ng, yield: 82%. "H NWMR (500 MHz, DWVSO d6) 8 ppm
8.55 (1H, 8)p1s. Qﬁ;(ﬁH d 7& iZQJszH LEE (A%, 5, J.736(H,;d, J = 7 Hz),
6.26 (1H, s), 5.28- g? 4.09 (2H, t, J = 8 Hz), 3.49-3.45 (2H, m,
3.28 (2H, t° JESI9 Prz/)z §9@1 6H12H, ). 3.15 (3H, s), 3.09 (2H, q, J = 7
Hz), 2.08-2.03 %2H m, 1.77-1.70 (2H, nm, 1.23 (3H, t, J =6 Hz); M5 (FAB
m 2z 467 [ M#°H[f. [0233] (Exanple 55) cyclobutyl met hyl 4- ({6-[5-

(nethylsulf‘n i ) indal.i n- I -

yl Yoxy) pi pef é ﬁé I%§&r58§§F§E§'(g;g rétat[ry @gﬁ&ﬁﬁﬂf§%py@dymmtln The sane
reaction a h hg I [ e. 9 erformed the
1-(6-([1- (%Fl— %5: %%gﬁ% % E)ﬁg)ler%rﬁ%nm4 yal‘];b ]“pyrl n{g& pttl?
(nethylsulggﬂﬁbhh@dgbrng6@}76 mg, 0.376 mmol) produced in Reference Exanple
29 and, instead of 2-butanol, cycl obutyl nethanol (107 41, 1.13 mmol) to
obtain the title,cogpeunde as. Whit s powder. (436188, dyi-ekdy 7%,

1H NVR (400 MHz, DMSO-dO 6 ppm 8.54 (1H, s), 8.54 (1H, d, J = 9 Hz),
7.74-7.71 £2Hnpm}, 56. 24s( 292 F08ked5u33Lo25 el 950000 AL 09-(2H, t, J =9
Hz), 3.98 (291, d, J =7 Hz), 3.76 (2H, dt, J = 14 Hz, 5 Hz), 3.28 (2H' J =
9 Hz), 3.24n(292pvbis)diB-15v(39%yis)pe2.i62n2.80 cilrdoxylat 033 96;,(491,
m, 1.92-1.69 (4H, nm, 1.63-1.54 (291, m; M5 (FAB) mz: 487 [M + [0234]
(Exanpl e 56)80ertmpat ypradpeed{sn Reference Example 42 and, instead

[ (cycl opropyl net hyl ) sul fonyl ] -i ndol i n- I-yI)pyr i di n-4-

yl i oxy) pi pef |NrNeQPméanek?ﬁ@ténFeﬁéﬁﬁl§Pﬁa@éﬁ6@uﬁ@dNélﬂﬁ?@“

PaIIadruntace ate 0.02 ) adde to a 1, 4-di oxane (10.0 niL)
suspensi on ﬁ% the™ da[é@@él%ﬁrogyﬁ ﬁ? PpoﬁgFﬁtﬁﬁdFFh§1€§§ 0 ny, 0.201
nmol ) proQg&% OLllngRteference Exa %2 the tert- él

[ (6- chl or opyf AI'dF nZ4- YI'y oy Bi'p rrcﬁ 201 "ar BoSyFat & (76.0 mg, 0.241 mol)

produced in Refe anpl e si,um car banat 555 ny,
4.02 mol ), and %ﬁﬁdrc§§I§%%Xyﬁ%ﬁh§bhrn8p§1 ? %§- |§%t ’Idn1n§3%2dhenyl
(16.0 ng, ©.940 ool ), and;ghe;pi xturewasoheat ed t0,refl ux fan; 1 hour in a
ni trogen at nosphere. %he reaction solution was filteréd. To the filtrate,
an aqueou55agmnhggn1§h[or|ge sohut ihon wee4aQQQd,m ol l;owed (by; extraction
with acetic acid three tinmes. The organic | ayer was dried over anhydrous
sodi um sulf ate, (and thersel vent) was. didst ikl ed) of & .9ndeptr, educed .puessure.
The obt ai ned residue was purified by silica gel columm chromatography
(hexane: et i, acetate=9:128; 27. V1 V) 2llp obtaln7thé2ti t hé,canfiéuridias white
powder (102 ng, yield: 99%. 1H NWVR (500 MHz, DWMSO-de) 6
ppm 8.55qAH d,6JH= 9 Hz), 8.54 (1H, s), 7.70 (1H, d, J = 8 Hz), 7.69
(1H, s), 6.23 (1H s),5.29-5.24 (1H m, 4.09 (2H t, J =9 Hz), 3.75-3.70
(2H, n, 3198 Fé%w B723 469 )T 8117 (2H d, = 7 Hz), 3.17 (2H, brs),
2.00-1.95 1%{% ﬂ; 1.60-1.53 (2H, m, 1.41 (9H, s), 0.87-0.80 (1H, m,
0.47-0.43 (¢ 0. 13 0 10 (2H, m; Ms (FAB) mlz: 515 [M + [02351
(Exanple 57) ters T4 {65

(cyclobuty sd?%%nyl% nd%Trn ?p%T]py fi /7 AP h- 4-

yfl oxy) pi p { r 03) - 140 -

The sane rggﬁﬁﬁ%%%)bﬁﬁ&gﬁh %%Egge%%?r %egQHIE?@ gl?e 26 was perforned
using the 5-) {cychobut yisul fonyl )indol i ne (é§er@pwry <&Q8-17B! ) produced in
Ref er ence Exanple 17 to obtain the title conpound as white powder (73.0 ng,
yield: 71%g3), 1H NWVR (500 MHz, DMSO-d5) 8 ppm 8.55 (IH, d, J
- 9 Hz), 8.54 (1H, s), 7.66 (1H, d, J =9 Ft), 7.65 (1H, s), 6.23 (1H, s),
5.29-5.24 (1H, m), 4.09 (2H t, J - 9 Hz), 4.04-3.97 (1H, m, 3.75-3.70
(2H, m, 3.28 (2H, t, J =9 Hz), 3.17 (2H, brs), 2.35-2.27 (2H, m,
2.15-2.08 (2H, m, 2.00-1.81 (4H, m, 1.60-1.53 (2H, m, 1.41 (9H, s); M
(FAR) mz: 515 [M+ Hr. [02361 (Exanple 58) tert-butyl 4-({6-[6-nmethoxy-5-
(et hyl sul fonyl)indolin-I-yl]pyrimdin-4- yl}oxy)piperidine-1-carboxyl ate
(exenpl ary conmpound No: 251) The sane reaction as in the nmethod descri bed
in Exanple 1 was perfornmed using the 1-(6-chloropyrimdin-4-

y1) - 6- net hoxy- 5- (net hyl sul fonyl )i ndol i ne(200 ng, 0. 589 nmol ) produced in
Ref erence Exanple 25 to obtain the title conpound as white powder (184

ng, yi el d: 629@ 1H—NNR(4OON+E DNBC>d5)8 ppn18 55(1H s),8.38 (1H,s), 7.58

////// ~ NN [ —



t, J =9 Hz), 3.95 (3H, s), 3.72(2H, dt,J = 14Hz,5Hz), 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); - 141 - MBS
(FAB) mz: 505 [M+ H +. [0237] (Exanplg 59) isopropyl 4-({6-[6-nethoxy-5-
(et hyl sul fonyl )i ndol i n- I-yI]pyrlnldlﬁ ylloxy)plperldlne | - car boxyl at e
(exenpl ary conpound No: 249) The sane reaction as in the nethod
described in Reference Exanple 28 was perforned using the tert-butyl
4-(f6-[6- nethoxvussﬁn&tmﬁ&nnﬁqnn63ih@o¢m© method described in
yl']pyrimdin-4-yl | oxy)pi peridine-I-carboxyl ate (153 ng, 0.303 nmol)
produced mz@x@ﬁ@l et 5@ag orebtarned White pbﬁdéﬁ;@%@@ﬁouﬁd (Phe sane

reaction as in the method described in Exanp erforned using the
obt ai ned coipoURAEYt o oBt AT A Pt’%éoﬁft?ép%ﬁﬁéf}ﬁd a§a\ﬁh*©f<é’1 mﬁuéﬁ 113y

7058(1H, 8§ /%1%111 Ny a8 oe (31 iy ETe ( EF) <Cdnt 3 Lo )
4.07 (2H fJN,N—d{%Qtnélg doi?gg—§15ulfonamlde, N-methylindoline-
5-gsulfonamide (101 mg, 0.476 mmol) to obtain the title
compound as white powder (20.0 mg, vyield: 9%).
‘H-NMR (400 MHz, CDC13) & ppm: 8.55 (1H, d, J = 8 Hz),
8.51 (1H, sy, 7.73 (1H, d, J =8 Hz), 7.4 (1H, s), 5.98
(1H, s}, 5.37 (1H, m), 4.94 (1H, m), 4.37 (1H, m), 4.06

3.83 (2H, m), 2.38-3.28 (4H, m), Z.66

&~
am
3
-
G
i
o)
i
Ay
-

(38, d, ¢ = 5 Hzy, 2.03 (2H, m), 1.76 (2H, m), 1.24 (GH,
ad, J =7 Hz);

MS (ESI) m/z: 476 [M + HI]®

(02691

(Example 91) tert-butyl 4-({Z-methyl-6-[5-
(methylsulfenyl)indolin-l-yljpyrimidin-4-
vijoxyipiperidine~l—~carboxylate (exemplary compound No:
183}

The same reaction as in the method described in
Example 1 was performed using the 1-{&6-chloro-Z-
methylpyrimidin-4-yl)-5~-(methylsulfonyl)indoiine (67.3 mg,
0.203 mmol) produced in Reference Example 26 to obtain
the title compound as white powder (4%.1 mg, yvield: 72%).

'HL-NMR (400 MHz, CDCls} & ppm: 8.60 (1H, d, J = 9 Hz),
7.78 (iH, dd, J = 9 Hz, 2 Hz), 7.70 (iIH, s}, 5.7% (1H, s},

5.34 (1H, m}, 4.04 (ZH, t, J = 9 Hz), 3.77 {(2H, m;, 3.34-



s), 3.17 3.74(2H, (3H,s), dt,J -14Hz,5 2.01-1.94(2H m), Hz), 3.26-3.16
1.61-1.54(2H, (4H, m, 1.19 (6H, d, J =6 ) Ms (FAR) mz: 491 [M+ Hr.
[ 0238] (Exanple 60) 2, 2- dlfluoroethyl gS({G [ 5-

(ethylsulfonyl)lndolln | -yl pyrimdin= yl'l oxy) pi peri di ne- 1- car boxyl at e
(exenpl ary compound No: 325) - 142 - The sane reaction as in the

nmet hod described in Exanple 12 was perforned using the 5-(ethylsul fonyl)-1-
(6-f[1- (1K im dago) -}yl cabbonyt) prperkdbh-43H, sy, 1.98 (2H, m),

yl Joxyl pyri m di n-4-yl)indoline (300 ng, 0.622 nmol) produced in Reference
Exanpl e 31lt62ob%éjnﬁtheltﬂﬁlé9%on%bUnd as white powder (233 ny, yield:

769 . H NVR (500, MHz, DMSO-d6) 8 ppm 8.56 (1H, d, J =9
Hz), 8.55 NAHESY) /69 ’éﬁill 04,7351 6 Hz), 7.68 (1H, s), 6.25 (1H tt, J =
55 Hz, 3 Hz 6.24 (1H, s), 5.33-5.28 (1H, m, 4.31 (2H, td, J = 16 Ft, 3
Hz), 4.09 (2HUt, J9Hz) 376(2H dt , J:14Hz 5 Hz), 3.34-3.27 (4H,

2L (PR &7 K)o 2 03 d09 (o M 1801 00u(2H, m 110 (3H

t,

4-(16-[5 ngol.{ n I

yIony)p|ﬁ§ <%¥n§5ﬁ52g¥%%§yfa e (%xgﬁ%ﬁﬁg§g%gn%8 %d“RgOl§§%) The sane
reaction aFe he et hod, descid beghj n Exanpl e 9 was performed using the

5- (et hyl su fonyl) I-(6- ([1- (1H—|n1dazol 1-yl car bonyl ) pi peri di n- 4-

yl Joxyl pyri m dimir4-4nd nooldae( 300 i1, t s 622: ma®| g Protucedi i n Ref erence
Exampl e 31 and, instead of 2- butanol, 2,2,2-trifluoroethanol (187 ng, 1.87
mol ) to abtaigld hes twdd epeofpound asiwdi tecpowderth233uigenyiield- 58% . -
143 - 1H NWVR (500 MHz, DMSO-d6) 8 ppm 8.56 (1H, d, J = 9 Hz),
8.55 (1H, S&M?ﬁﬁﬁkxdiﬁw@hyﬂoxyﬁp$ﬂ9m*31684fyH3isﬁplﬁnQS{eiBLms), 5.34-5.29
(1H, m, 4.72 (2H, q, J =9 Hz), 4.09 (2H, t, J =9 Hz), 3.76 (2H, dt, J =
14 Hz, 5 Hz)Z5 3wsyl 3. proquaed M Psefzq*”%%ﬁ ‘axa@tp%eﬁ%lzyo 2bDain, 99@(2H m,
1.67-1.60 (2H m, 1.10 (3H, t Hz); M5 (ESI) niz 515 [M + [0240]

( Exanpl e Gtz})*e: @f@f@@@f@@%ﬂS@dﬁﬁe[@woe“ {961 mg, Yyield: 953%).

(ethyl sul fonyi)indolin-1 % ] pyrimdin-4- yllox %plperldlne
(exenpl ary conPolid NBCU3TEY, COCLThed Safe: react i ot asci nd

t
described in Ie 19 forned usi pg..t he t hyl,su
A nxample, ngLhe 3: et hylsul

(6-([1-(1 ylcaf%oh Y pi’pet i din-2
yI]oxyIpyren1d|n>4‘ylg$anL|q9ﬂ2ngﬂ@ Q2§14tnngll Qrggpceg n B@%grgg&;

b
Exanpi e 31'td obt'ain the ti'tle ‘conpound as whitfe foan(107 ny, yie

LH NV 500, M DGO 16) 8y 0P 81 56(3H thy, -5 954208, 54( 1h =5} 17, TS(TH " 9).
7.69 (1H d 68(1H, s), 7.65 (1H s) (1H,

3. 04 (3u s), 2.25 (2H, d, J = 7 Hz), 2.13 (1H, m), 2.

1- car boxyl ate
fie”nethod
fonyl)z1-

]

5
(ZH, my, 1.76 (2H, m), 0.929 {(6H, d, J = 7 Hz);
MS {(ESI) m/z: 459 [M + H]".
(02717
{Example 93} 4-fluorcphenyl 4-({6-[5-
(methylsulfonyl)indolin-l-yl]lpyrimidin-4-
ylioxylplperidine-i-carboxylate (exemplary compound No:
47)

The same reaction as in the method described in
Example & was performed using the b-{methylsulfonyl)-1-

[6- (piperidin-4-yvloxy)pyrimidin-4-yl]lindeline (133 mg,



s),6.23 (IH, s), 5.30-5.25(1H, n), 4.94(2H, n), 4.09 (2H t,2 = 9 Hz),
3.77-3.74(2H, m), 3.30-3.19 (6H, m, 1.99-1.97 (2H, ), 1.62-1.56(2H, m,
1.10(3H, t,J - 7 Hz);  MS(EST)m z: 513[ MrH] *. [ 0241] - 144 -

(Exanpl e 63) 5-(ethylsul fonyl)-1-(6-- @36 -

met hyl but anoyl ) pi peri di n-4-yl ] oxyl pyrim di n-4-yl)indoline (exenplary
conpound No: 328) The sane reaction as in the nethod described in
Exanpl e 6 wassperfonned usiupgdt he S=(ethsuldonyl)e bd 6md, instead

(pi peridin-4-yloxy)pyrimdin-4-yl]indoline (200 ng, 0.515 nmol) produced in
Ref erence Exahpkel3@handprbmstead af fhutyHorchdroroforimatesodsoval esfc aci d
chloride (69 1.11 ,, 0.57 mol) to obtain the title conmpound as white
powder (19pLpgy.yi3él dmo80% o obtain the title compound as white

powder (150 mg, vield: B2%).

'H-NMR (400 MHz, CDCls) & ppm: 8.59 (1H, d, J = & Hz),

8.52 (1H, s), 7.7% (1H, d, J = 9 Hz), 7.73 (1H, s), 7.12-

7.0% (4H, m), 6.01 (iH, s), 5.41 (1H, m}, 4.08 (2K, t, J

= O Hz), 4.03~3.84 (2H, m), 3.64-3.43 (2H, m), 3.32 (2H,

t, J = 9 Hz}, 3.04 (3H, &), 2.10 (2K, m), 1.88 (24, m);

MS (ESI) m/z: 513 [M + HIT.

[02721

(Example 94) 4-methcexyphenyl 4-~({6-[5-

(methylsulfonyl)indolinwlwyl]pyrimidin—4—

vlloxy)piperidine-l-carboxylate (exemplary compound No:

48)

The same reactilion as in the method described in

Example 6 was performed using the 5-(methylsulfonyl)-1-

[6~(piperidin-4-yioxy)pyrimidin-4~yllindoline (135 mg,

0.361 mmol) produced in Reference Example 28 and, instead

of butyvl chloroformate, 4-methoxvyphenyl chloroformate (65

pL, 0.437 mmecl) to obtain the title compound as white

S
.

powder (le6 mg, yvield: 88%
'H-NMR (500 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),

8.52 (1H, s), 7.79 (1H, d, J = 9 Hz), 7.73 (1H, s), 7.03

(24, d, J = 9 Hz), 6.88 (2H, d, J = 9 Hz), 6.01 (1H, s},

5.41 (1H, m), 4.08 (2H, t, J = 9 Hz), 4.03-3.85 (2H, m),



1H NVR (500 MHz, DMSO-d6) 8 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), 5.34-5.29 (1H, nm), 4.09 (2H
t, J =9 Hz), 4.00-3.95 (1H, m, 3. 79 74 (1H, m, 3.37-3.16 (6H m, 2.22
(2H, d, J = 7 Hz), 2.04-1.95 (3H, *f765-1 49 (2H, m, 1.10 (3H, t, J = 7
Hz), 0.91 (6H, d, J - 7 Hz); M5 (ESI) mz: 473 [M+ Ht. [0242] (Exanple
64) 2,2,2-trifluoroethyl 4-(,[6-[5-

(propyl sul toayi Yizadoki n- B~ ¥R}-pyrimi(dibn- 4+ ,yI3l.ay) @rperd ,dihe- 15 aarboxyl at e
(exenpl ary conpound No: 396) The sane reaction as in the nethod

descri bed BnOExanbl es6l was pebtor ned dsithg (the m);

1-(6-{[1-(1Hi m dazol 1-yl carbonyl) pi peri di n- 4-yl [ oxy} pyri m di n-4-y1)-5-

(pr opyl sul ¥onyEFiL hd6l Ene>£240Mnyg, H0. 282 mmol ) produced in - 145 -

Ref er ence Exangle 33 to obtain the title conpound as white powder (89.0 ny,
y| eId 6oo/§ 1H NMR (500 MHz, DVBO-d6) 8 ppm 8.55 (1H,

), 5. 355/ (il T - ?é“?gﬁg}H, J1£%%m) "y oé'?gHilﬁj VS ey
> 0a-5.00 (SHETRFE 694 600 5HT §6Y§i%§§g%l§if(é T m, 001 (3H 1, )L

Hz); MBS ( 9 0243}, ,
1- %6 {[1 ( HEQ% %%aﬁ%%%%p?p§%|ggﬁgﬁgh% Qé&emplafy compoupd No:

yI]oxy}pyrlﬂlﬂln 4-y1)-5- (propyl sul fonyl)indoline (exenplary conpound No:
397) The sane reaction as in the nethod described in Exanple 63 was
perfornmed usingHdessad 6-{pipesi dN-4+ the method described in

yl oxy) pyri m di n-4-y1] -5- (propyl sul fonyl )i ndol i ne hydrochl oride (200 ny,

0. 456 mol Ixpnotkicedvan Reféremeeé Exanpl ehd32sStdmebhagilsutfentilt & ~conpound
as white powder (107 ng, yield: 48%. 1H NWVR (500 MHz,
DVBO- d6) 8l pphri8esbd{dtl-dlodyp9rHe) {i8-55y{ I Hpds)linZ 69 3(EHrad, 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° rﬁﬂ“og 79r3379¢ 1H) 1y f=853723026Mp3H, 2f) ar8. 21ﬂ3L§@0(3H m,
2.22 (2H, d, J =7 Hz 2.04-1.95 (3H, m, 1.65-1.49 gg , 0.91 (3H, t,
J = 6 Hz),00. 90t (bH N orgforgaty) ; dimetgloaNBaES| ¥h fld&871[9l\/ﬂlr[0244]
(Exampl e 2, 2- Irlfluoroeth 4- ({6

(i sopr opy.@xﬁ'ﬁ?%r{?’ﬁ% hdofi R W]b@n hngblr% gompound as white powder

yl 1 oxy) pi p xykate (exenplary conmpound No: 419) The sane
reaction agélh pﬁ% n%g%P% d%gc i bed in Exanple 61 was performed using the

1-(6-[[1-(1H—hﬁ§ §°|%Uﬁl%%%b°@¥k}p gr&Q&n-?-gg] X¥ngr|mld|@ 4-y1)-5-

7

(propyl sul f ony oline ( proddcéd i'n Ref er encé Exanpl e
35 to obtaimthefitde, C@n@@umﬂhascmhl re=powder Qlﬁé ng; .ybelids 949 .
1H NVR (500 MHz, DMBO-d5) 8 ppm 8.56 (111, d, J - 9 Hz), 8. 55 (1H s),

7.65 (1H .99 =4, H), 7.64 (1H, 8), 6.256 (lH 8), 05=38-5§229 GlB: 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 (BH, m), 2.06-200 (2H] 79 Az67-1.B0 (2H, m), .16 (6H, d, J = 6

Hz); M5 (ESI) mz: 529 [M+ H [0245] (Exanple 67)

1-(6-{[1-(z,.3- %J%tmbm)a,no%d@%i p&ri dith- 41.79 (2H, m);

y|]oxylpyr|n1d|n 4- yl) - nethylsulfonyl)lndollne (exenpl ary conpound No:
73) ThHe dane ﬂ@é@il b aE¥ih fhe nethod described in Exanple 3 was

performed usi the 5-(nethyl sul fonyl)-1-

[ 6- (plperIHP%é& onxy)pyrinidin 4 yI]indoIine hydrochl ori de (150 ng, O0.365

| duced 7d,,tdf
(2 or oot hy BT ofior ot S Tar 1 kA Praboryt  Grl DFFia (76 1 1L, 0.55 mmol)

to obtain._t i 0 4 eld: 86%.

1H NMVR (5@&%15‘{3%@%% d%‘%%d%{ 5@ Wﬁ!&“%%&ﬂgb&]{é he 8.55 (1H, s), 7.74
(1H s), Z33{dH; g gexeﬂpﬂzay BoRdokAb 1i5) 05, 34-5.29 (1H m), 4.09 (2H
t, J =9 FE) 4.02-3.97 (1H, , 3.85-3.80 (IH, m, 3.41-3.36 (111, m,

3.29 (2H, t, J7R9sHZ), ﬁ%é@%ﬁ&ﬂ%ﬁ(ﬁﬁ}ﬂﬁe st d Id=S)ibed 26 (2H, s),
2.05-2.94 (2H, m, 1.66-1.50 (2H, m, 1.00 (9H, s); M5 (ESI) nmz: 473 [M +
H +. [ 0246]:aExXanplse «68) wycl oprapyl srebg hytte 45 { {Be{Bylsulfonyl) -1-
(propyisul fonyl)indolin-I-yl]pyrimdin-4- ylloxy)piperidine-1-carboxyl ate
(exenpl ary conpound No: 392) The sane reaction as in the nethod
described in Exanple 44 was perforned using the

1-(6-{(1-(1Hi m dazol 1-yl car bonyl ) pi peri di n-4-yl] oxy) pyrimdi n-4-yl)-5-
(propyl sul fonyl)indoline (205 ng, 0.413 nmmol) produced in Reference Exanple
33 to obtain the title conpound as white foam (145 ng, yield: 709%.

1H NWVR (500 NPE DMSO-d6) 8 ppm 8.55 (1H, d, J =9 Hz), 8.55 (1H, s), 7.69
(1H, d J = Hz), 7.68 (1H, s), 6.24 (1H, s), 5.31-5.26 (1H, m, 4.09 (2H
t, J =9 FE) 3 86 (2H d, J = 7 Hz), 3.79-3.75 (2H, m, 3.30-3.18 (6H m,

~ o~ oAa - ~ ~ - [



- 149 - The sane reaction as in the nethod described in Exanple 6 was
performed using the 5-(ethylsul fonyl)-1-[6-
(pi peridl n-4-yloxy)pyrimdin-4-yi]indoline (101 ng, 0.260 mmol) produced in
Ref erence Exanple 30 and, instead of ﬁéﬁyr chl orof ormate, (2-fluoroethyl)
chloroformate (28 laL, 0.29 mml) to obtain the title conpound as white
foam (108 ng, yield: 87%. "H NMR (500 MHz, DVSO- d6) 8 ppm 8.56 (IH
d, J =9 Hz§- (Bidbr{dth-&)v13x69p¢iHnidind4=y7 1 Happ 12068 (11K, ns),, 6.24 (IH
s), 5.32-5.27 (1H, n), 4.61 (2H, dt, J = 48 Hz, 4 Hz), 4.26 (2H, dt, J =3
Hz, 4 Hz),04300 reH } tprddec@dHz), RELFTe(2H, Edemnle- 284 aHzl, SnHrkad
3.30-3. 19 (6H, m, 2.03-1.97 (2H m, 1, 65-1.58 (24, m, 1.10 (3H t, J -
7 Hz); NB%EES?})CWWOMWUEMMFMM OQABTE‘UE)‘(QWPQOMF 20f KudPéetday|
4- ({6-[5- yIsquon &lndolln I yri mdi n-4- o
yl | oxy) pi p T§ ey - ta}% NFate %%ieﬁﬁFg?ycﬁﬁﬁﬁéﬂﬁdaﬁoWﬂ39§)pOWder The sane
reaction aﬁq%? t he net §§pr|bed in Exanple 70 was perfornmed using the
1- [ 6- (pi peridi n-%- %&% I m din-4-y1]-5-(propyl sul fonyl)indoline (103
ng, 0.256 mmol: Ref s renpe Exanpl to obtain th t|tIe

o RlRe ggﬁ%@%@ % RO S 24 19y 5 M

conpound as white el ﬂNRU(SO

DVBO- ¢ 15 1  He ot (1 9 (1

) ;62358@%@ SR AR %31 (CQiH %) 5 @é( I2_|29§%1H 33 (<ZIF|61(§€2H dt,
1248 Her i) 1 26 (o dod B30 B, 44) (14,0 9 (21 ot 3a= 9 o),
3.77 (2H, dt, J - 14 K, 5 ). 3.31-3.18 (6H, 02:1.69 (2H ' m). 1.

65-1.51 (4H, M)~ 0.1 (3Hot, (He) ;M (ESE) (mbz: m54933[Ma Hi 4, £9250]
(Exampl e 72) 2-fluoroethyl 4-({6-[5-

(i sobutyl sulFonylB),i mdol i n-22yl3pyrimdi-n-A-Hy) ) oxy)pi peri dine-1-ecar boxyl ate
(exenpl ary conpound No: 483) The sane reaction as in the nethod

descri bed (4% /Exanpl & 70 Wvals, perf or md usi ng The Bz () sdbubylsal f onyl) -

1-[ 6-(piperidin onxy) rimdin-4-yl]indoline (101 ng, 0.242 mol)
produced i - éféﬁedcéﬂExgﬁﬁdé“BB to obtain the title compound as white foam

(113 mg, yjel d: 920 , 1H NMVR (500 MHz, DMVBO-dO e, ppm
8.55 (1H, Filloa): BEsM1H k), 7.71 (1H, d, J = 6 Hz), 7.70 (1H, s),
6.24 (1H, %)ﬂ,,ffﬁ 32-5.27 (1H, m), 4. 61 (2H dt, J =48 Hz, 4 Hz), 4.26 (2H
dt, J—36 4 Hz), 4.09 (2H, t, 9 Hz), 3.80-3.75 (2H, nm), 3.30-3.26

(4H, B 03-1.95 (3H, m, 1.65-1.58 (2H, m, 0.97
(6H, d, %E%%“Eég Eﬁé (Eéﬁ? gf) ‘%O%§[M + Hr. [0251] (Exanpl e 73) isopropyl
4- ({6-[5 QQ%%%| fy | | T ; _
yIony)plggﬁﬁdlne F§§Lr%g¥¥%g?gp(é£é%%y§%3y6% oun N%yrﬁ#5§ ot The sane
rea_ctl on @s ji-m-t Iﬂ@twlmmm lb%qllmgx@émnepsgﬂwa@mp@w@&n@g usi ng the
5-(|sobutylsulfony1) 1-[ 6- (plperldln 4-yl oxy)pyrimdin-4-yl]indoline (100
ng, 0.240¢9mol) produced in Reference Exanple 36 to obtain the title
conpound as white foam (119 ng, yield: 99%. 1H NWVR
(500 MHz, DMVBS0Yd6)sEpepprec8ibd @iHindihd we@hdz) a4 HetHirs), 7.71 (1H
d J- 7 Hz), 7.70 (1H, s), 6.23 (1H s), 5.30-5.25 (IH m, 4.78 (1E,

sept, J =Egapp)e 48509aE2RenLoriies glslalzz)g, the7 (21 thdt] sl Sorkdl HZ - 5 Hz)
3.30-3.20 4H m, 3.12 (2H, d, J = Hz), 2.03-1.94 (3H, m, 1.62-1.55
(2H m, Iéveeﬁrl&lnﬁ—yetq%) pmﬂw(d@rq %yijl-—ncsﬂHzr)e MBY{ESI) mz: 503
[M+ [025 ] &E;anple 74) isopropyl

[ (cycl opr Gpy sﬁlFﬁ%VTfiﬂﬁﬁgﬁﬁ?qe%ﬂqlﬂﬁqmﬁ%ﬁr?%ﬂ““b instead

1o eridi car.box Iate exe ound Na: 535), The sane
¥eLc?¥éﬁ|§s FHE?88rﬁg¥ﬁ8& déscﬁfggé gp %iﬁﬁﬁﬁgp uq&ﬁy etr't - Usi ng tﬁe
5- | I |f
ylo£§§%§r?ﬁ$§|n- -yi |L glﬁﬁgx%%%é =g Q%g% Iﬁ%%ﬁﬁi6€§H§OW?q%?%@ﬁerence

Exanple 3§ht9eogggggrtge7@|5be %ﬁs @un@4a§ white foam (177 ng, yield: 98%.
O-d6) 6 ppm 8.55 (1H, d, J = 7 Hz), 8.54

(Mi s) 7. 70 F 6 ) 5 0. ( 5.26 (1H,
m, 4.78 (1H, éégﬁ'%fQ? @%Fi39616 2 E%H ,%Jaj é%gé)%rgii4 éﬁﬁ#%d J - 14
Hz, 5 Hz)8.303018,26)(2H, 79) ,(13. 241-::13 20 2H52m 2 327 (2H2 daiid -5)7 Hz),
2.01-1.95 (2H, m, 1.62-1.55 (2H, m, 1.19 (6H d, J = 6 Hz), 0.87-0.85
(1H, m, 0.47-0.43 (2H, m, 0.13- 0.10 (2H, m; MS (ESI) mz: 501 [M+
[0253] (Exanple 75) 2-fluoroethyl 4-[(6-{5-

[ (cycl opropyl net hyl ) sul fonyl]-indolin-I-yllpyrimdin-4- _

yl j oxy) pi per' di ne- 1-carboxyl ate (exenpl ary conpound No: 539) The sane
reaction as in the nethod described in Exanple 70 was perfornmed using the
5- [(cycl opropyl met hyl ) sul fonyl] -1-[6-(pi peridin-4-

yl oxy) pyrim di n-4-yl]indoline (150 ng, 0.360 nmol) produced in Reference
Exanple 38 to obtaln t he t|tIe conpound as mhlte foan1(182 ny, yield: 929%) .

NN R R AN N o~ =



[ 0255] (Exanple 77) 1-(6-([1-(nethoxyacetyl)piperidin-4-

yl ] oxy} pyrim din-4-yl)-5-(nethyl sul fonyl)indoline (exenplary conpound No:
98) The sane reaction as in the nethod described in Exanple 6 was
perforned using the 5-(nethylsul fonyl)-42 - - 154 -

[ 6- (pi peridin-4-yloxy)pyrimdin-4-yl]indoline (114 ng, 0.304 nmol) produced
in Reference Exanple 28 and, instead of butyl chlorofornmate, nethoxyacetyl

chloride (32:4L,28.34,mol) o o 0bta m4 h@}jﬁl td e pomxmmd) as; Whi t e f oam (108
ny, yleld 79% . 114- NMVR (500 MHz, DVBO-d6) 8 ppm 8.55 (1H, s), 8 55 (1H,
d, J 9 Hz), E.%4 (1H, %), A.73 (EH” d,, lr—-?%ﬁ%}u Glﬂﬂl(ﬁhi S)), 5.35-5.30
(1H n) 4.11-4.08 (4H, m, 3.95-3.90 (1H, n), 3.69-3.65 (1H, n), 3.29 (3H,
S), 3.29-33269(4HH,mg, ,331% o 3HH,s)) ,2.204-71.961,(2H,, M., 38=-B6Rd. 52{(2H, m;
Ms (ESI) mlz: 469 [M H]. [0256] (Exanple 78) tert-butyl 4-({6-[5-

(cycl opr opy suPf 8yl PHRd6l i-n<k-Ad [{gYini M din=4-8 Hz), 2.63 (2H, t, J
yIony)plperldlne | - car boxyl at e (exenp ary conpound No: 437) The sane
reaction a§ i'nfehe rethod -deésdribed’irn IEFdmp!-€ 556 4kas "per f or med using the

5- (cycl opropyl. Ifo )i.ndoline (30.3 ng, 0.136 mmol) produced in

Ref erence Ekaﬁﬁgg 15 % 3BSaHM thg‘title compound as mhite powder (63.2 ng,
yi el d: 93% 27%?’NNR (400 MHz, CDC13) 8 ppm 8.56(1H,d, J = 9Hz), 8.50 (1H
s), 7.74 ( 1R Hz, ZFE) 7.67(1H,s), 5.98 (1H, s), 5.31 (1H m,
4.06 (2H, 3.8 Hrsmy_m, m, 2.00 1.00 3.31 (2H, (2H
(2H ), mggampﬁik%ﬁ - {QZH({% Yy, 5. 28

fluoropheﬂym)pxopaﬂoyllplpexidinm4—yl}oxy)pyrimidin—4—
y1i-5-(methylsulfonyl)indoline (exemplary compound No:
943

The same reaction as 1n the method described in
Example 48 was performed using the S5-{methylsulfonyl)-1-
[6~ (piperidin~4~-yloxy)pyrimidin-4-yllindoline (179 mg,
0.479 mmol) produced in Reference Example 28 and, instead
of cycleopropylacetic acid, 3-(4-flucrophenyl)propionic
acid (121 mg, 0.720 mmcl) to obtain the title compound as
white powder (182 mg, yield: 73%).

'H-NMR (400 MHz, CDCls) & ppm: 8.57 (1H, d, J = 9 Hz),
9.49 (1H, =), 7.78 {1H, dd, J = 8 Hz, 2 Hz), 7.71 (LK, s8),
T.19 (ZH, m), ©.88 (Z2H, m}, 5.98 (1H, =), 5.36 (1iH, m),
4.06 {(2H, &, J = 9 Hz), 4.00 {(iIH, m), 3.66 (1H, m), 3.43
(1H, m), 3.3%-3.26 (3H, m}, 3.04 (3H, s}, 2.%06c {(2H, t, J

= 7 Hz), 2.64 (Z2H, t, J = 7 Hz), 2.04-1.85 (Z2H, m), 1.81-



1.47 (2H, M, (9H,s), 2.45 1.33 (1H, (2H, - 155 - Ms (ESI) miz: 501 [M +
[0257] (Exanple 79) tert-butyl 4-({6-[5- (cyclopentylsulfonyl)indolin-
-yl Tpyrimdin-4- ylloxy)biperidine-1-carboxyl ate (exenplary conpound No:
526) The sane reaction as in the ffet'hod described in Exanpl e 56 was
perfornmed using the 5- (cyclopentyl sul fonyl)indoline (102 ng, 0.406 mmol)
produced in Reference Exanple 12 to obtain the title conpound as white
powder (189emampyiceld; 88%F- (- IBINR3(—%Q¢Q:1MﬂZr,opQQ%3>)d§?I’ﬂy18) SdAHid, J =9
Hz), 8.50 (1E, s), 7.73 (1H, d J =29 Hz), 7.67 (I'H s), 5.98 (1H, s), 5.31
(1H, m, 449@1@2Hy}pyrimid9nk@}yl3786(@%thﬁbulfdﬁ&ﬂ]ﬂmdd@iné.34-3.23 (4H
m, 2.11-1.95 (4H, nm, 1.88 (2H, n, 1.81-1.66 (4H m, 1.60 (2H, nm, 1.48
(9H s), MBegESb).amyzcoBRBURM [NO258F )( Exanpl e 80) ert-butyl
4- ({6-[5- (nethylsulflnyl)lndollnl yl ] pyrimdin-4-yl|oxy)piper
' ne- | - car boxy| at'e® (exenpl &t §* cofmdand Nole 617} 1od @e¥ﬁélgﬁﬁe¢ﬁeactlon as in
t he net hod_desc |beg in Exa |l e 56 was perforned usin
5-nethy|suFFPﬁ§ Fndol FAé f11 OHBEdOHQ&TQWWBF)5td“ﬁ5ﬁ¥ﬁ?%%ﬁ??ﬁﬁlé*conpound
as white p i el .(,400 MHz, CDC. 13)
S gom 5 43%‘”?%158“%99 s ey e  piglneg %J%@d@fﬁﬂe'vﬁuf@ﬂ(m ad. 3

223 n) %9§5T§g%41§r0 hciéae (&E%e gkcf EgéTgé% ﬁf a%“%s ?E%%Q AT

9H, E a 59 1 lacs
g (f6s%5 (neg §blo?§5pyf§ge£@%+ EQ% 5 E§X§gﬁ %p%%b“b%QQJMRy d

nyl)lndollmb@ylkayrnnsglﬁméiylt@XMbﬁh@arkd@nelllga%g%&bb%wea@em@ﬂ&@ary
conpound No: 615) The sane reaction as in the nethod described in

Exanpl e 56pwas=per for pedqgusi-ngi8: methyl. sul finylindoline (329 ng, 1.79 mmol)
and, instead of tert-butyl 4- hydroxypiperidine-I|-carboxylate, the
i sopropyl 4-[ (‘6—nrot aropy Mbm, diond-y| Foxpnpi pesidiing- 1<cartbexyl at-e ,(535 ny,
1.79 mml ) produced in Reference Exanple 42 to obtain the title conpound as
white powder>{467tings) yield? 5989 . ctH NVR (400 N@E%@D61§)Q2pdﬁﬁf8ﬁ42(13,d,
J = 9Hz), 8. 36(1H s) 7.42 (lH s) 7 31 H dd J 9Hz, 1Hz), 5.83(13, s),
5.22 (13, %j (7H g}, b.Z28 m;f . (2H, t, J = 9 Hzi, 4.03

(1H, m}, 3.77 (1H, 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.e8 (2H, m), 1.b6 {(2H, w), 0.74 (1H, m),

0.45% (ZH, m), 0.08 (Z2H, m);

MS (ESI) m/z: 471 [M + HI'.

(Example 100) S-{methylsulfonyl)-i-(6-{{1l~(4,4,4-
trifluorchutancyl)piperidin-4d-vIiJoxyipyrimidin-4-
vi)indoline (exemplary compound No: 82)

The same reaction as in the method described in
Example 48 was performed using the b-{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-trifluorcbhutanoic acid



4.83 (1H, m, 3.90 (2H, t,J -9Hz), 3.73 (23, m, 3.24 (23, m, 3.17 (.2H,
t,J -9 Hz),2.60 d,J =6 (3H, Hz); s), 1.91 (2H, m, 1.64 (2H, m, 1.16
(6H, MS(ESI) miz: 445 [M H] +. [ 0260] (Exanple 82) tert-butyl
4- ((5- et hoxy- 6-[5- (methyl sul fonyl Yindol in-1-yl]pyrinidin-4- - 157 -
yl } oxy) pi peri di ne-i-carboxyl ate (exenplary conpound Lo: 264) The sane
reaction as in the nethod described in Exanple 56 was perforned using
5- met hyl sul(fionyhigndol.i76e (499)mype br@Eimmel)e and;:d nsieash0f dert-butyl 4-
hydr oxypi peri di ne-1-carboxyl ate, the tert-butyl 4-[(6-
chl or o- 5- mehhaoxy pyriceicdi(A<4- yk) oxyepidperdediine- | car boxyl ate (347 ng, 1.01
mmol ) produced in Reference Exanple 43 to obtain the title conpound as
grayi sh white fioafiH 4310 hngiHy, el:1-85% ppm: 8.58 (1H, d, J = 9 Hz),
8.5% (iH, sy, 7.79 {(i"#, dd, I = 9 Hz, 2 Hz), 7.73 (lH, s},
5.9% (1H, sy, 5.40 (1H, m), 4.07 (2E, t, J = 9 Hz}, 3.98
(12, m), 3.73 (14, m), 3.22 {1H, m), 3.43 (iH, m), 3.32
{(2ZH, t, J = 2 Hz), 3.04 (3H, s), 2.65-2.4¢ (4H, wm), 2.13-
1.97 {(2H, m), 1.88-1.73 (ZH, m};
MS (ESI) m/z: 499 [M + H]".
[0278]
(Example 101) N-isopropyi-4-(16-[5-
{(methylsulfonyl)indolin~l-yl]lpyrimidin-4-
viloxyipiperidine-l-carboxamide (exemplary compound No:
106}

Isopropyl 1sccyanate {31 ul, 0.315 mmel) was added
to a dichloromethane (5 mi) scoliution of the 5-
{methylsulfonyl)-1-[6-(piperidin-4d-yloxy)pyrimidin-4-
yilindoline (78.1 mg, 0.20% mmol}! produced in Reference
Example 28, and the mixture was stirred at room
temperature for 30 minutes. To the reaction solution,
water was added, followed by extraction with ethyl
acetate three times. The obtained organic laver 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

(ethvyvl acetate) to c¢btain the title compound as white

powder (87.3 mg, vieid: 91%).



' NR(4OO VHz, CIKHS) 6ppm 8. 23(15,s),7.73- 7.70 (3H, m, 5.38 (1H m,
4 4.(2H, t,J 8 Hz), 3.79 (2H, m, 3.77 (3H, s), 3.36 (25, m, 3.24 (25,
t,J- 9 Ft), 3.03 (3H, s), 2.04 (2H, m, 1.83 (25, m, 1.48 (95, s); M

( SI) mz: 505 [M+ H*. [0261] (Exanpl® 83) isopropyl 4-(f5-nethoxy-6-][5-
(et hyl sul fonyl)indolin-I-yl]pyrimdin-4- ylloxy)piperidine-i-carboxylate
(exenpl ary conpound No: 262) The sane reaction as in the nethod

d | bed i d the. but yl ; 4- (§{5¢
ot hoxy- 0 5 CHEURYT st tong  near T 1SR 1T frfipD et (50

y1} oxy) pi per.isdi nesl- ear boxylatex( 369, my; 0.931- pwl 3z py oduced in, Exappl e 82
to obtain the title conmpound as white foam (209 ng, vyield: 58@@. - 158 -
1H NVR(4005Meiz, CDEL3%), 5.33 (1H, m), 4.31 (1H, d, J = 7 Hz), 4.06
(2H, t, J = & Hz), 3.8% (1H, m), 3.70 (2H, m;, 2.31 (2H,
t, J =9 Hz}y, 3.25 (ZH, m), 3.04 (3K, s), Z2.03 (ZH, m),
1.77 {(2H, m), 1.17 (6H, d, J = € Hz};
MS (ESI) m/z: 460 [M + H]7
[0280]
(Example 102) I-methvicyclopentyl 4-{{6-[5-
{methylsulfonyliindolin-l1-yilipyrimidin-4-
vljoxy)plperidine-i-carboxylate {exemplary compound No:
16)
1,1l"-carbonyidiimidazole (1.09 g, 6.70 mmol) was
addaed to a toluene (30 ml) solution of 1i-
methylcyclopentanol (671 mg, ©.70 mmol), and the mixture
was stirred at room Lemperature for 4.5 hours. From The
reaction scolutrion, the solwvent was distilled off under
reduced pressure. The obtained residue was purified by
silica gel column chromatography (hexane:ethyl
acetate=4:1, V/V) tTo obtain a colorless oil compound (417
mg) . Hereinafter, thls compound is referred to as an
- imidazols compound.
102811
FPotassium carbonate (153 mg, 1.11 mmol) and the
imidazole compcound (129 mg, 0.665 mmel) were added to a
dioxane (10 mlL) solution of the 5-{methylsulfonyl)-1-[6-

{piperidin-4-yloxy)pyrimidin-4-yljiindoline (82.9 mg,



6ppm 8. 23(1H,s),7.73- 7.71(3H M, 5.39 (1H m), 4.94 (1H m), 4.34 (2
-8Hz); 3.83 (2H, ), 3.77 (3H, s), 3.40 (2H, n), 3.24 (218,t, m,1.27
P

(618, Hz),

173

0.222 mmol) produced in Reference Example 28, and the
mixture was heated to reflux for 8 hours. To the
reaction scluticn, a saturated aguscus sclution of
ammonium chloride was added, followed by extraction with
ethyl acetate. The obtained crganic layer was dried over
anhydrous sodium sulfate, and the soclvent was distilled
off under reduced pressure. The obtained residue was
purified by silica gel column chromatography
{hexane:ethyl acetate=4:1-3:2, V/V) to obtain the title
compound as wnite powder (46.8 mg, yielid: 42%).

H-NMR (400 MHz, CDCli) & ppm: 8.57 (1H, d, J = 9 Hz),
£.50 (1#, =), 7.78 (1H, dd, J = 9 Hz, 2 Hz), 7.71 (1H, s),
5,98 (1H, =), 5.32 (1H, my, 4.06 (2H, ¢, J = 8 Hz), 3.80
(ZH, m), 3.34-3.24 (4H, m), 3.04 (3H, s), 2.14 (2H, m},

2.00 {(Z2H, w), 1.7%9-1.60 (8H, m), 1.59 (3H, s);

S MS (ESTIY wm/z: 501 [M + HIT.

[0282]

(Example 103) Z-fluoro-l-methylethyl 4-({6-[5~
(methylsulfonyl)indolin-1-vyl]pyrimidin-4-
vitoxy)piperidine-l-carboxvlate (exemplary compound No:
56)

The same reacticn as in the method described in
Example 10Z was performed using the 5S-(methylsulfonyl)-1-
[6-{piperidin-d-yloxy)pyrimidin~4-yl]indoline (47.7 mg,
0.128 mmol) produced in Reference Exampie 28 and, instead
of l-methvlcyclopentanol, l1-flucro-Z-propancol to obtain

rhe title compound as white powder (27.8 mg, yield: 45%).

H
J

d,J 3.03 - 6 (3H Hz); s),.2.05 (218, m, 1.84 (2H MS(PSI)
mz: 491 [ M+ : - -

t,

J
9



[0262] (Exanple 84) tert-butyl 4-[(6-{[(2-

hydr.oxyet hyl ) sul fonyl ]Ji ndolin-1-yl)pyri din-4-

yi ) oxy] pi peri di ne-1-carboxyl ate (exeanﬁ{y conmpound No: 373)

Pal | adi um hydr oxi de (100 ng) was added to a nethanol (10 nL)/ethyl acetate
(10 nL) m xed solution of the tbrtbutyl

4-{[6-(5-([ 2- (benzyl oxy)et hyl ]sul fonyllindolin-Ilyi)pyrimdin-4-yi]oxyl piper
i di ne-i - car box{H-ater (4860 my = 0. 171 ymdl rrproduced (11 Ref.erences Bxanpl e 44,
and the mxture was stirred for 19.5 hours in a hydrogen atnosphere. The
reaction sél-dtli criwas fi I't-éPed 1fhr 6dgh TCel i% €19t raad® Inane) 72 and!t e sol vent
was distilled off under reduced pressure The obtai ned resi due was purified

by silica gePfcdltm Sehr Smatodr-dphy) (hexdife: etthy M acet-dte=35%- 42)1, Vi V) t o
?Zggkﬂthe t@é)?ég Ogngia?lﬁrlteif%%n&§$o nqslégkg §§L7ﬁﬁe Ei?ngd J =
o T DB U A g
2.00 (2H p), 3.73 (2H, 48 F% s): NB (ESI) mz: 505 [M + H. [0263]
(Exanpl e 85) "t eff- butyl 4[(% (5-1(2"

fl uoroet hylixsuktonyl)izndabibnsls:- yl kpyri m di n- 4-

yl ) oxyl pi peri di ne- 1- car boxyl ate (exenpl ary conpound No: 355)

(Di et hyl amipoksul fur trifluoride (DAST, 34 W., 0.260 nmol) was added at
-78C to a dichloromethane (5 nmL) solution of the tert-butyl 4-[(6-{5-[(2-
hydr oxyet hyExsubfenybli ndolki -t ryElLpyriomtdiva- 4— ({6-15-

yl ) oxyl pi peri di ne-1- carboxyl ate (43.1 ng, 0.0855 mmol) produced in Exanple
84, and thénpikybpelwasystinfediatl=y78Cytomnitiihodr and further stirred for
30 mnutes with heatlng to OC. To the reaction solution, a saturated
aqueous so¥ut Por/ §¥P§ééﬁaﬁ?bﬂCﬁﬁﬁéﬁéﬂeaﬁés(aéé@@ldﬁalF@W@@U@@réﬁtractlon
with ethyl acetate three times. The obtained organic | ayer was dried over
anhydr ous s6di um sul fate, and the sol vent was distilled off under reduced
pressure. The t ai ned re5|qye was purified bg Sili col um

chronatggraphy Hexae: ethifi - atetat e=4: 129 %° Qﬁ%od? b?%?nl?he title

3 1H— 00 ,
copeind e | fomm (10 i g ot SR
J 9 Hz, 2 o . 1 4.81 (2H, N
© 160 - = 47§¥%arﬁo§§ (gkboilfﬁa g?,ilgxg§%¥L§“§aég ?2%" 3 58 (2H, tdt

J - 22 He, éetzglsélﬁépﬁq2§n£6thn§)<3@@09 (2H, 6@}, o3 &%Hdu@kd 1,48 (9H,
s): MB (ESI) mz: 507 [Mx+ [0264] (Exanple 86) tert-butyl 4-[(6-{5-[(2-
chl or oet hykg sehfonyl bindol Enzb-ybl pytbknhdtned-itle compound as
yl ) oxyl pi peri di ne-i-carboxyl ate (exenplary conpound No: 364)

white foam (217 mg, yield: 68%).

"H-NMR (400 MHz, CDClis) & ppm: 8.58 (1H, d, J = 9 Hz),
8.51 (1H, s), 7.78 (iH, dd, J = 9 Hz, 2 Hz), 7.72 (1H, s),
5.99 (1H, s), 5.37 (1H, m), 4.52 (2H, qd, T = 9 Hz, 2 Hz),
1.06 (2H, t, J = 9 Hz), 3.83 (2H, m), 3.46 (24, m), 3.31
(2H, £, J = 9 Hz), 3.04 (343, s), 2.03 (2H, m), 1.81 {(2H,
mp;

MS (ESI) m/z: 5061 [M + H]".

[0z84]



Carbon tetrachloride (58 pL, 0.601 =pi.) and triphenyl phosphine (52 nyg,
0.198 mmol ) were added to a dichloronethane (5 M) solution of the
tert-butyl 4-[(6- (5-[(2-hydroxyethxl% ul fonyl ]indolin-1-yllpyrimdin-4-

yl ) oxy] pi peri di ne-1-carboxyl ate (49.9 ﬁﬁ, 0.0990 mmol ) produced i n Exanpl e
84, and the m xture was stirred overnight at roomtenperature. Fromthe
reaction solution, the solvent was distilled off under reduced pressure.
The obt ai nédzaspiiduélhas lpiridtired by psicbivéa 4gel{ tedliiim chr omat ogr aphy.
(hexane: ethyl acetate=9:1-7:3, V/V) to obtain the title conmpound as white

f oam (32. 3(Rgthyileprdfoszdy ingolinNvRYA00 YV 1EDCH3) 6 pinB.60 (1H, d, J =
9 Hz), 8.51 SIH, s), 7.74 (1H, dd, J = 9 Hz, 2 Hz), 7.67 (IH _s), 5.99 (1H
s), 5.32 (IH,OﬁY?PHP@él@?H?‘lfcﬁfboéyﬁff? 3CEGTZA OO G t, J = 7
Hz), 3.51 (§H1 t, C=7 Hz), 3.36-3.23 (4H, n), 2.00 (2H, nm), 1.73 (2H, m,
1.48 (9H, “='161 - M5 (ESI) mz: 524 [M Hr. [0265] (Exanple 87) tert-butyl
4-({6-[5-(am n | fo i i.nl -yl ] pyrimdin-4-yl.laxy)piperidine-I|-carboxy
| at e (exenplargﬁggﬁﬂ%%%%££%?Jg6%3¥é b ﬂLg%%%n?gg?édxéuffuric acid (5 m)
sol ution of I - i gt - _
4-(6-{5- [?é?ﬁﬁﬁiﬁi%pﬁ%ﬁésdﬁ%ﬁw] PRAOFTR% v Sve- md A oxy1'6iper i di ne
-1-car bOXYtgl%ég@&mg@lf@n?i@iﬁﬁ”@hlnpﬁ0%@??21&&:&8@;@@@3”09 Exanmpl e 45 was
stirred overnight at roomtenperature. To e reaction solution, a 2 N
aqueous sodi umxhygdrexideisetuttensandldiét enttbuknyl, ) odisgar benate (1.1 g, 5.0
mmol ) were added at 0C, and the m xture was stirred at room tenperature.
After 3 hoursgud#HE {(A00xakpland, dafitiectbebut yk)rdi gacbenateeflat g, 5.0
nmol ) were added thereto, and the m xture was stirred at roomtenperature
for 30 m nuwres. tThecreact£oAosokuticonswast subj ebtedetotextr actlizgn owmi t h
ethyl acetate three tinmes. The obtained organic |ayer was dried over

anhydr ous Sodi ¥ ST at @S ﬁhﬁt%ﬁé@§09§§nﬁﬂaa§ destrple@r6FFfulifider reduced
pressure. The obtained residue was purified by silica gel colum

chr omat ogr Bphys {hexanes et Ayl 2acetatbe1m3tvf\AleEgrobed At REEEPEFe conpound

whi t 151 py, vyield: 77%. . H NVR (400 MHz,
oocin) o DBl LD b2y d (B vogrion (pp1gnay T ERE) (3008 (oh ad.

C = 9 Hz, ‘ : 5 ol = -9, H m, 4.72
Cler (b e et Pt o8 s ol Thy v 3035 (hiy iy
2.00 (2H, ﬁm@éhgis—i%at o1 1t 48605 nS)he %&E@L%o%éﬁnafsagwlvhﬂ% [ 0266]
(Exanpl e 88) 1sopropyl 4-1(6-(5-

[ (di met hyl amgano) sudhd onyhd i ndokig: 1 1yd}pyrim din-4-

yl I oxyl pi peri di ne-1-carboxyl ate (exenplary conmpound No: 604)

Concentrat ed thNgghk@obcM@@de¢%3§)Vw,p§m668ngglle@sdgdged toyam acet one
(8 mh)/water (2 nL) m xed solution of N, N-di nethylindoline-5-sul fonam de
(120 ny, 531 il )sland/ the (Sopropyl J4=[¢6Hehl brBpyri m.din{4:, =),

yl ) oxy] pi peri di ne-1-carboxylate (79.6 ng, '0.266 nmol) produced in Reference
Exanpl e 42 . %Ehd(tthe i xturéZwastistirret. @t 80¢€ for I5=hdBukis!, To- the
reaction solution, a saturated agueous solution of sodium bicarbonate was
added, fol{Owediby extraction®wifh= et hyl acetalelthred) tifeds ThE: obt ai ned
organi c | ayer was dried over_anhydrous sodium sul fate,_and_the sol vent was

distilled ff untter'Tfeddted. * pfésstife. 9Thd bt dihed fedf die™ wa® purified by

silica gel, calu chro ogra (hexane:ethyl acetate=4:1-1:1, V/IV) to
obt ai n thel‘tﬁotjilggl%’orﬁ}o’m‘ %'S gg%{’e yel 1 ow ﬁo ef (77.2 g, yield: 59%.

1H NVR (4 . ) B .ppm 8.55 (1H, d, J = 9 Hz), 8.50 (1H, s), 7.63
(1H, ddy ?&:%)ng%)ﬁggg@?%m 's), 5.97 (1H, s), 5.33 (1H, n), 4.94
(1H m, 4P%A2H t, - 163 - =9 Hz), 3.83 (2H, m, 3.38-3.26 (41-U2.70
(6H, s), 2.01 (2H, m, 1.74 (2H, m, 1.26 (6H, d, j = 6 Hz); M5 (ESI) m z:
490 [M + [Q26Hp 1 « Exanpl -8R Py xdr (£6¢ [ H=(am nosul fonyi)indo in-1-
yl ] pyri m din-4-yl }oxy) pi peridire-1-carboxyl ate (exenplary conmpound No: 560)
The sanme readtH, s Eds dry 1 hhendel hod -desiori bedi d i -Exanpl e 88 was per formed
using the isopropyl. 4-[(6- chloropyrimdin-4-yl)oxyl piper

di ne-I-carboxylate (239 ng, 0.800 nmol) produced in Reference Exanple 42
and, instead of N, N-di nethylindoline-5-sul fonam de, indoline-5- sulfonam de
(106 ng, 0.533 Mol ) to obtain the title conpound as white powder (17.0 ng,
yield: 7% . 8.50 1H NWR (1H, (400 MHz, s),7.78 CDC13)6 ppm 8.53 (1H, dd,J
-9Hz, (IH,d,S = 2Hz),7.72(1H, 9Hz), s), 5.97 (1H, s),5.33 (IH m), 4.94
(1H m,



4.72 (2H, s), 4.05 (2H, t,J =9 Hz), 3.83 (2H m, 3,33 (2H m, 3
t,S ~9Hz), 2.01 (2H, m, 1.74 (2H m, 1.26 (6H d, J - 6 Hz); M
mz: 462 [M+ H 5. [0268] (Exarrple 90)7 sopropyl 4-[(6-15-

[ (et hyl ani no) sul fonyl I i ndol i n-1-yl Fpy '&i di n- 4-

yl ) oxyj pi peri di ne-1-car boxyl ate (exenpl ary conmpound No: 583) - 164 -

The sane reaction as in the nethod described in Exanple 88 was perforned
using the i5opropylodrfbne-1- carboxylaue (exemplary compound No:

chl oropyri m di n-4-yl ) oxy] pi peri di ne- 1- car boxyl ate (214 ng, 0.714 mmol)
produced i h7Ref erence Exanpl e 42 and i nst ead of

N, N-di met hyl i ndol i ne- 5-snl fonam de, N-nethylindoline5-sul fonam de (101 nyg,
0.476 nmol) to B &iama hee2§tien conpbundhastiawhipe pewderbe2010 ny, viel d:

999. 11-1-NWR 400 MHz, CDC13) 8 ppm 8.55(1H, d, J -8Hz), 8. 5 (lH s), 7.73
(IH, d,J -Egappye 182 Wiﬁ performed using the tert-butyl 4-

(methylsulfonyi)indolin-i-yljpyrimidin-4-
viloxy)piperidine~l-carboxylate (430 mg, 0.881 mmol)
produced in Example 1 and, instead of Z-methyl-Z-butanol,
iI-methylcyclohexanol te obtain the titlie compound as
white powder (78.5 mg, vyvield: 34%).

H-NMR (400 MHz, CDCls) & ppm: 8.58 (1H, d, J = 9 Hz),
€.51 (1H, =), 7.7% (1H, dd, J = 9 Hz, 2 Hz), 7.72 (1H, s),
5.98 (1H, =), 5.33 (1H, m), 4.07 (2H, &, J = 9 Hz), 3.84

{ZH, m), 3.36-3.26 (4H, m;, 3.04 (3H, =), 2.19 (Z2H, m),

o

2.02 (2H, m), 1.74 (2H, m), 1.62-1.23 {(8H, m}, 1.350 (3H,

MS {ESI) m/z: 515 [M + H]T.

i

10285]

(Example 107) 4-methoxybenzyl 4-({6-[5-
{methylsulfonyl)indolin~l-ylipyrimidin-4-
viloxy)piperidine-l-carboxylate (exemplary compound No:
51)

The same reaction as in the method described in
Example 9 was performed using the i-({o-{[l-(lH-imidazol~
i-vlcarbonyl)piperidin-4-yvlloxylpyrimidin-4-yl)-5-
{methylsulfonyl)indoline (180 mg, 1.60 mmol) produced in

Reference Example 29 and, instead of Z-butancl, 4-



s), 5.98 (1H, s), 5.37 (IH m, 4.94 (IH mM,4.37 (1H m, 4.06 (2H t,J =
8 Hz),~ 3.83 (2H, m, 3.38-3.28 (4H m, 2.66 (3H d,J - 5 Hz), 2.03 (2H,
m, 1.76(2H, m, 1.24 (6H d, J = Zﬁhﬂ%:“NB (ESI) mz: 476 [M+ [0269]
(Exanpl e 91) tert-butyl 4-({2-methyi-6-[5-
(et hyl sul fonyi)indolin-I-yl]pyrimdin-4- yl]oxy)piperidine-I|-carboxyl ate
(exenpl ary conpound No: 193) The sane reaction as in the nethod
descri bed imgtBErayplee zly lwas cpécfloriméd usi.ng tHel Imn(bk cht orokRaimetiy| pyr
i din-4-y1)-5-(methyl sul fonyl)indoline (67.3 rr,g 0.203 =1) grcpduced in
Ref erence Exanpl £°26°Hg%BEaih e A1 cOrfpoutits ast it S powder (49.1 ny,
yield: 7299. _ 1H NMR (400 MHz, 00013) 6 ppm 8.60 (IH, d,
J =9 H), 7.7860ME PO JEzg GRSl M PPtz 70 (AH 1) 96, 797 (9HIZk), 5. 34
(1H, m, 4.,04.( t,, C=9 )y 37 2H,,, m, . 3.34- ,-.165,- 3.24 (4H m,
N TR LTI £ B hewy 1%&5&’(5&778(@&% 524 WA, s);

7.7 O(IH, sy, 7.32 (ZH, m}, &.88 (2H, my, 5.97 {(1H, s,

5.33 {(1H, m), 5.08 (2H, s), 4.06 (2H, ©, J = 9 Hz), 3.84

(2B, m), 3.81 (3H, s}, 3.37 (2H, m), 3.30 (2H, t, J =9

Hz), 3.04 (3, s), 2.00 (2H, w), 1.75 (2H, m);

MS (ESI) m/z: 539 [M + H]".

[0287]

{(Example 108) 4-flucrobenzyl 4-({6-{5-

(methyisulfonyl)indeolin=1=vIiipyrimidin-4-

ylloxy)plperidine-l-carboxylate (exemplary compound No:

50)

The same reaction as in the method described in

Example 9 was performed using the 1-{6~{[l-(lH-imidazocl-

I-ylcarbonylipiperidin-4d-vylloxyipyrimidin-4-vy1)-5-

(methylsulfonyl)indeline (170 mg, 0.363 mmol) produced in

Reference Example 29 and, instead of 2-butancl, 4-

fluorcobenzyvi aiconhol (100 piL, 0.817 mmol) to obtain the

title compound as white foam (50.4 mg, yield: 26%).

"H-NMR (400 MHz, CDCls) & ppm: 8.57 (1H, d, J = 9 Hz),

8.50 (14, d, 4§ =1 Hz), 7.7% (1H, dd, J = 9 Hz, 2 Hz),

(831
O
Lo
-
T
o
a

FL0Z2 (1H, my, .36 (ZH, m), 7.05 (2H, m),
=1 Hz), 5.34 (1H, m), 5.11 (2H, s), 4.06 {2H, £, J = 89
Hzy, 3.84 (2H, my, 3.39 {Z2H, m), 3.31 (2H, £, J = 9 Hz},

3.04 (3H, s), 2.02 (Z2H, m), 1.76¢ (2H, m);



M5 (ESI) mz: 489 [M+ [0270] (Exanple 92) 1-(6-j[1-(3-nethyl butanoyl)piper
di h-4= yi]oxy)pyrimdin-4-yl)-5-(methyl sul fonyi)indoline (exenplary
conmpound No: 69) The sane reactihgnR as in the method described in
Exanpl e 63 was performed using the 5-(nethylsul fonyl)-1-

[ 6- (pi peridin-4-yloxy)pyrimdin-4-yljindthne (843 ng, 2.25 mmol) produced
in Reference Exanple 28 to_obtain the title conpound as white powder (961
ng, Vi eId:M§3f§@.S{[TF1)I—P1NR/R £400 [ NHz, HEDCL3) 6 ppm 8.57 (IH, d, J - 9 Hz),
8.50(I1H,5s), %g 1H,d, J=9Hz), 7.70 (1H, s), 5.98

(lE,s),S.SB%% Cn),4.06(214,t,3-9 m,3.76(1H M, 3.43(2H, mM, 3.30(2H Hz), t,J
4.04 = 9 | H ) 04(3H,s),.2.25(2H,d,J-7THz) ,2.13 . el

(2H, M, 1. 7&’%??{“#0?83( GH& d?j%%ﬁguffé«?'yﬁg??rr?ﬁy)li F“(%?WS( ES1 )i 2 A50[ M * .
[0271] ] 4-f|u henyl 4, TERT A

(et hyi sul Tong1 1 RaQT P AL o1 Byt maf e 40+ rein=s

yl }oxy) pi peri di; Ipcarhoxylatefexenptary ¢empeund Noworfhblind No:The sanme
reaction gg ?n ?ﬁ% %ethod describedgpn Exaﬁple g magbég} oré%d ﬁging t he

5- (met hyl st f onyl) - 1- [ 6- (pi peridin-4-yloxy)pyrimdin-4-yl]indoline (133
ng, - 166 - 0.356 nmol) produced in Reference Exanple 28 and, instead of
butyl chl or of oriret esande fdauartophenyds ohlcrofoenso@sd¢55ribkd Ond430 Mol ) to
obtain the title conpound as white powder (150 ng, yield: 82% . 1H NVR(400
MHz, CDC13) B gpm 8. 39(dH, wer formO#lzpsi8952(¢Hl - (6-{ [1-(1H-imidazol-

l-ylcarbonyl)piperidin-4-yljoxylpyrimidin-4-y1})-5~-
(methylsulfonyl)indoline (240 mg, 0.%132 mmol) produced in
Reference Example 29 and, instead of Z-butanol, Z2Z,2-
difluocrocyclopropylmethancl (199 mg, 1.84 mmol) to cbktain
the title compound as white powder (194 mg, vield: 74%).
'H-NMR (400 MHz, CDCls) & ppm: §.58 (1H, d, J = 9 Hz},
8.51 (iH, d, J~1 Hz), 7.78 (1H, dd, J = @ Hz, 2 Hz}, 7.72
(IH, m), 5.99 (1H, d, J =1 Hz), 5.35 (1H, m), 4.28 (1H,
m), 4.10-4.02 (3H, m), 3.832 (ZH, m), 3.3% (2H, m), 3.31
(2H, t, J =9 Hz), 3.04 (3H, s), 2.08-1.95 (3H, m), 1.77
(2H, m}, 1.52 (15, m), 1.232 {1H, m);
MS (ESI) m/z: 509 [M + H] .
({02897
(Example 110) cyclopropylmethyl 4-({6-[5-
(ethylsulfonvl)indolin=-1-yl]pyrimidin=4-
vlloxy)piperidine-l-carboxylate (exemplary compound No:
213)
The same procedure as in the method described in

Example 44 was performed using the b-{ethylsulfonyl)-1-



s),7.79 (1Hd, J =9 Hz), 7.73 (1H, s), 7.01(4H, m,6.01 (1H,s), 5.41(1H
m, 408 (2H, t,J -9Hz), t,0 =9 4.03-3.84 Hz),3.04 (2H m, (3H 5s),
3.64-3.43 2.10(2H, (2H, m, m, 1.88 3..32 (2H, (2H, m; MS(ESI) ml z:513
Dd + Hr. [0272] (Exanpl e 94) 4- méthoxyphenyl 4-(f6-[5-

(et hyl sul fonyl)indolin-I-yl]pyrimdin-4- ylloxy)piperidine-i-carboxylate
(exenpl ary conpound No: 48) The sane reaction as in the nethod
descri bed ilA-Bxanmgle-6mnaszperfoywed rsnng ) Phe sB=(dwet-tiyl sul fonyl) - 1-

[ 6- (pi pefidin-4-yloxy)pyrimdin-4-yilindoline (135 ng, 0.361 mmol)
produced. VﬁlRéﬁe?éhé@?ékéﬁﬁk§328néﬁélnﬁn§@8a@ éﬁlbﬁtfﬂhcﬁmﬁrdfornate

4- met hoxyphenyl chI or of ormat e t.L, 0.437 mmol) to obtain the title
conpound aBrHPEEC péﬁd@?f(}'f@écﬁgEXﬂ“@P@ 388047 CLHNWVR (500 ‘WM& CDC: 13) 6

ppm 8.58 ng%oghd as whtzé powg (1Hﬂ i)mo7 ggfﬁ%ﬁ 4%“%

TH~NMR (400 MHz, CDCls) & opm: 8.58 (1H, d, J = ¢ Hz),
§.51 (1H, sy, 7.74 (1H, dd, J = 9 Hz, 2 Hz), 7.68 (1H, s},
5.99 (1H, sy, 5.34 (1K, m), 4.07 (2H, £, J = 9 Hz), 3.93
(2H, d, J = 7 Hz), 3.8B6 (2H, m), 3.37 (2H, m), 3.31 (2H,
t, J = 9 Hz), 3.10 (2H, g, J = 7 Hz), 2.03 (2H, m}, 1.76
{2H, m), 1.28 (3H, ©, J =7 Hz), 1.15 (1H, m), 0.57 (24,
m), 0.29 (2H, m);

MS (ESI) m/z: 487 [M + H]'.
[0280]
{Example 111) cvclopentyvl 4-({&-[5-
(ethylsulfonyl}indolin-i-yllpyrimidin~4-
vlioxy)plperidine~l-carboxylate (exemplary compound No:
312

The same reaction as in the method described in
Example 49 was performed using the S-{ethylsulfonyl)-i-
{6-{ [1-{lH~imidazcl~i~vlcarbonyilpiperidin-4-
vlloxylpyrimidin-4-yl)indoline (130 mg, 0.269 mmol)

produced in Reference Example 31 to obtain the title

o8

compound as white powder {(85.6 mg, yield: 64%).
'HL-NMR (400 MHz, CDCls) & ppm: 8.57 (1H, d, J = 9 Hz),
8.50 (1H, s), 7.74 (1H, dd, J = 9 Hz, 2 Hz), 7.67 (1H, s),

.98 (1H, s), 5.33 (1IH, m), 5.12 (lH, m}, 4.06 (Z2H, t, J

[8a]

= 9 Hz), 3.81 (2H, m}, 3.37-3.27 (48, wm), 3.10 (2H, <, J



= 9Hz), 7.73(1H, s), 7.03 (2H, d,]j
(1H, s), 5.41 (1H, m, 4.08 (2H, t
3.80 (3H, s), 3.63-3.43 (2H, m, 3.32 é t, J- 9 Hz), 3.04 (3H, s), 2.09
(2H, n), 1.86 (2H, m: MB (ESI) mz® 538 [M+ HY. [0273] (Exanple 95)

N, N-di met hy1-4- (f6-[5- (methylsul fonyl)indolin-I-yl]pyrimdin-4-

yl | oxy) pi peri di ne-1-carboxam de (exenplary conpound No: 114) The sane
reaction as jnithe methodzdesgr) bedsén (Exanphe 6.Waslpésf acapdrusi ng the

5- (et hyl sul fonyl)-1- [6-(piperidin-4-y|oxy)pyrinidin-4-y|]indo|ine (63.3
ng, 0.169 mmd) (prpducedli A7 ReRiér encelExarfpHe)28 and, instead of butyl

chl or of or mat e, dlnethylcarbanyl chloride (19 laL, 0.206 nml) to obtain the
title conﬁmﬂndﬁ%B ) white powdée¥ (66]71 ny, yield: 88%. 1H NVR (400
VHz, CDC13§ fgﬁl 8.58 (1H, d, J - 9 Hz), 8.51 (1H, s), 7.78 (1H, dd, J =
9 Hz, Q291772 (IH 7), 5.98 (IH s), 5.32 (1H, m, 4.06 (2H t, 3 =9
Hz), 3.55 31 2H, t, J =9 ), 13 (2H, 3.04 (3H, s), 2.85
(6H, s), @safvffrzle %Z?(%H‘faﬁimﬁ/s (E%?i“ ’“%:‘(ng[f’i"\*/u Hr. [0274]

(Exampl e 9 Isu C
phenylpropgﬁ%€@§ %@ ?HVL %?%oxy%p r5ﬁ¥g?ﬁlﬂ nyf)indoline (exenpl ary
conpound No: p_Leactlo n.t had. d Lhed in .Exanpl e 48
was perfor3|/”nad3x%)|I?lﬂgef%EHET1 %%T%ﬁ %%y )Q%g%ﬁ% gg @%ﬁbb@%@ ne
[ 6- (pi perigdidn:4- onxy)pyrlnldln 4-yl]indoline (118 ng, 0.316 nmol) produced
i n Reference Exanple 28 and, instead of cycl opropyl acetic acid,
3- pheny|prOp'O@dajMﬁ(h&éMh@Q (3602 mohg, t 0. ht@awal f he=ti iﬁeeeoﬁpound as
white powder (150 ng, vyield: 94@6. 1H NMR (400

a THF (10 mL) solution of benzyl rac-cis-4-hydroxy-2Z-

9 ), 6.88 (2H, d, J - 9 Hz).,6.01
= OHz), 4.03-3.85 (2H, n), - 167 -

lCJ&.)‘—!II

methylpiperidine~li-carboxylate {compound described in the
document J. Chem. Soc., Perkin Trans. 1, 1998, veol. Z0, 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 oIif under
reduced pressure. The obtained residue was purified by

ilica gel column chromatography (hexane:ethyl

}..}

scetate=7:3-3:2, V/V) to obtain the title compound as

o2

white powder {271 mg, yield: 85%).



MHz, 0D013)5 ppm 8.57 (1H,d,J

- 8.49(IH, s), 7.77 (1H, dd, J - 9 Hz,
2Hz) 7. 70(1H,s), 7.34-7.18 t, J - (5H, Hz), m), 3.98 5.97 (1H, (1H m,
s), 3.66 5.34 (1H, (IH m, m,4 05349(1H (2H, m, 3.33(IH m, 3.29
(2H, t,J = 9 Hz), 3.04 (3H

Hz) ,
9

s) 2.99- (2Bm -] = 8 Hz), 2.67 (2H, t, J - 7
61 ( |

Hz), 2.03-1.87 (2H m), 2H

'Y-NMR (400 MHz, CDCls) & ppm: 8.5%8 (1H, d, J = 9 Hz),
8.51 (1H, s), 7.78 ({(1H, dd, J = @ Hz, 2 Hz}, 7.71 (1H, m),
7.39-7.27 (58, m)y, 5.%¢ (iH, s), 5.50 (1H, m), 5.15 (2H,
d, J = 2 Hz}, 4.4% (iH, m}, 4.13~3.9%9 {(3H, m), 3.39-3.Z5
(3H, m), 3.03 (3H, s), 2.05-1.95 (ZH, m), 1.87-1.76 (ZH,
m) 1.33 (3H, d, J = T Hz);

MS (EST) m/z: 523 IM + H]®
[G292]
(Example 113) iscopropyl rac-cils-Z-methyl-4-({6-[b-
(methylsulfonyl)indolin-1-yllpyrimidin-4-
vlioxyipiperidine-l-carboxylate (exemplary compound No:
2953

Palladium hydroxide (300 mg) was added tce a methanol
(5 mlL) /ethyl acetate (5 mL) mixed sclution of the benzyl
rac—cis-Z-methyl-4-{{6-{5-{methylsulfonyl)indolin-1-
v1ipyrimidin-4~ylioxy)piperidine-i-carboxylate {271 mg,
0.51¢ mmol) produced in Example 112, and the mixture was
stirred for 2 hours in a hydrogen atmosphere. The
reaction scolution was filtered through Celite (trade
name), and the solvent was distilled off under zeduced
pressure. To a dichloromethane (10 mlL) solution of the
obtained residue, diiscpropyvlethylamine (447 uL, 2.63
mmel) and iscopropyl chloroformate (218 pL, 1.56 mmol)
were added at 0°C, and the mixiure was stirred for 30
minutes with heating to room temperature. To the
reaction solution, & saturated agueous soluticn of

-

ammonium chloride was added, followed by extracticn with



m; M5(ESI) m(z: 507 [ M+ Hr [0275] (Exanple 97) 1-[6-({1-[3-(4-
met hoxyphenyl ) propanoyl ] pi per di n-4-yl|oxy)pyrim din-4-

y1] -'5- (et hyl sul fonvl )i ndol i ne (exenplary conmpound No: 95) The sane
reaction as in the method described-i angExanpl e 48 was perforned using the
5- (et hyl sul fonyl)-1- [6-(piperidin-4-yloxy)pyrimdin-4-yl]indoline (148
nmg, 0.396 mmol) produced. in Reference Exanple 28 and, instead of

cycl opro i £ = e I i 0.594
ol ) 1o obian he 111 e Corpound e Wk 14 ponder (1 gghis 0t oo

" H- NWR (40@b§kﬂﬁlégx5€9r3a@@g@r§u57s&&kbmdauifat% Hz)q %h@oselﬂen§) 7.78
(1H, dd, J = 9 Hz, 2 Hz) 2 (1H, s), - 169 - 7.15 (2H, 9 Hz),
6.84 (2H, whs Jims®i H)qd &S598ufdek S)ube35ptdHsumk, 4111@@ é}aﬂa fﬁedJ - 9 Hz),
4.00 (1H, m, 3.79 (3H, s), 3.66 (1H, m, 3.47 (1H, ), 3.38-3.26 (3H ),
3.04 (3H, e@siQMQSMiQF$uiifﬂ@d8bft$i“2@63ge2Hyoﬂum@ zhzoMzypg2a04v1. 89 (2H,
m, 1.81-1.61 (2H, m; M (ESI) miz: 537 [M+ [0276] (Exanple

98) - [ 6- ({ LifBeqrge: 17 Uor optrehyt §Pr opahoyl | Pi Per di abzayh} bry) pytiai di n- 4-
y11-5-(net hyl sul fonyi)indoline (exenplary conpound No: 94) The sane
reaction dTAPHHE dfetHod deserided! - Exanpl B128%wad operf or med using t he

5- (met hyl sul f on pi peridin-4-yl ox rimdin-4-yllindoline (179
mo. 0. 479" mmol § 2 Fodbeed FH=Rerrenced ém%?@y@@ éaa ﬂnipead Jopzs ¢

cycl opro aC|d or henyl ) pr 2 720
n%nl)ptop§£taln{ﬁ1 |t|€‘£%n£%ﬁn <gs 5%.%% %g qné} i}ggdeVE%

1H- NMR (4 1: 57 I 4 1 7.78
(I'H dd( %Od\ﬁzw 253342)65 £ Fh 2 gu%?”nﬁz i §3 g“? E!“ S), 5. 98
(1E, s), 513)63('2% M, J4~963(}2ﬁ t3 9]9 %ﬂ—IHZr)) 43095@"@4”)31—3 Iﬁg ('H n)
3.48 (1H, m, é326(3Hm)304 296 (2H, . 64
(2H, t, J3z.cn I-dzs)H, 2,0421.85-(2H My, Jm)8,1 118‘621(25 (; :MS (ESto rﬂZ 525
[M+ HF [0277] - 170 - (Exanple 99)

1- (6-[[1- (SHoycl,opr epyl prooparioyd § piqier idt nds y+] oxykpyrintdj n-4-y1)-5- (net hy
I sul fonyl)indoline (exenplary conpound No: 79) The sane reaction as
in the nethodEdéscri/bed 47F Exanplid 48 was perforned using the

5- (nethylsulfonyl) 1- [6-(piperidin-4-yloxy)pyrimdin-4-yl]indoline (112
my, 0.299 MBI produced in Reference Exanpl e 28 and, instead of

cycl opropyl acetic acid, 3- cycloproéy gﬂonlc acid (209 gg@l 83 nmml )to
obt ai n t hé FPFe Scomfourd ‘as whi t e povider 62 05t g el ot @i“ 1-
1H—NNR(400N}E CIE&%)S %pWI% 58 1H d, C - 9I$@_ arb1§1{2 s) 79 (1H, dd,J =

rim: plpgr: exempLary
compound No: 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~yllindoline (518 mg,
1.39 mmol) produced in Refarence Example 28 and, instead
of putyl chloroformate, allyl chloroformate (220 ul, 2.08

—

mmol} to obtain the title compound as white powder (522
meg, yield: 82%) .,

'H-NMR (400 MHz, CDClsy) & ppm: 8.57 (1H, &, J = § Hz),
8.50 (1H, ¢, J = 1 Hzy, 7.77 (1H, &d, J = & Hz, 2 Hz),

7.71 {1H, s}, 5.99 (1H, s}, 5.9%96 {1H, m), 5.34 (1H, m),



OHz, 2Hz), 7. 72(1H,s), 5.99(IH s),5.38 (1H, m,4.07 (2Ht,J-9Hz), 4. 03
(I1H,mM, 3.77(IN, m, 3.50-3.38 (2H,m,3.31(2H,t,J -9Hz), 3.04(3H, s),
2.48(2H, t,J -8Hz),2.12-1.96 (2H m, 1.85-1.68 (2H, m,1.56
(2H,m,0.74(1E, ), 0.45(2H n),0.087(2H> M; MS(ESI) mz:471 fivi H
[0278] (Exanple 100) 5-(nmethylsul fonyl)-1-(6-{[1-(4,4,4-
trifluorobutanoyl)piperidin-4-yl]oxylpyrimdin-4- yl)indoline (exenplary
conpound Nb:382)1H, m)The.ganglreaetion.as i(rH,henynetshad descrithedr in
Exanpl e 48 was performed using the 5-(nethyl sul fonyl)-1-

[ 6- (pi peridi f-4zyl oxy) pyr £ dinh, 43yBPi ndél, i neld(,220 =ng,3 01588 mml )4 pr oduced
in Reference Exanple 28 and, instead of cycl opropylacetic acid,

4,4, 4-trifHaor o%gghnpifé: agrdJ = £74z), (107 ngi. 05754 “miel )(4Ho obtain the
title conpound as white powder (135 ma, yield: 46%. 1H NWR (400

MHz, CDC13) 6 ppm 28 58(fH, d,J = 9Hz), 8.51 (IH,

MS (ESI) m/z: 459 [M + HJ",

[0294]

(Example 115) prop-Z-yn-1-y1 4-({6-[5-
(mezhylisulfonyl)indolin-1-yi]pyrimidin-4-
vlloxy)piperidine-l-carboxylate (exemplary compound No:
33)

The same reacticn as 1n the method described in
Example 6 was performed using the 5-(methylsulfonyl)-1-
[e~{pilperidin-d-yloxy)pyrimidin-4-yl]indoline (408 mg,
1.0% mmol) produced in Reference Example 28 and, instead
of butyl chlorcformate, propargyl chlorcoformate {159 ulL,
1.63 mmel) to obtain the title compound as pale yellow
powder (338 mg, vield: 68%).

M-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,
J =1 Hz), 5.99 (1H, s), 5.96 (IH, m), 5.35 {1H, m), 4.73
(1#, d, J = 2 Hz), 4.07 (2H, t, J = 9 Hz), 3.83 (2H, m),
3.42 {(ZH, ddd, J = 13 Hz, 9 Hz, 4 Hz), 2.31 (2H, &, J =8
Hz), 3.04 (3H, =), 2.48 (1H, L, J = 2 Hz), 2.02 (2H, m),
1.78 (2H, m):

MS (ESI) m/z: 457 [M + HI .

[0295]



s), 7.79 (1H, dd,0 - 9Hz, 2 Hz),7.73 (IH's), 5.99 (1H s), 5.40 (1H m,
4.07¢2H, t, 0 =9 Hz), 3.98 (1H, m, 3.73 (1H, m, 3.52 (1H m),
m, 3.32 (2H, t,J = 9 Hz), 3.04 (3H, s), 2.65-2.46 (4H, m, 2.13-

- 184 -

{Examnple 116) 2,2,2—triflﬁor0@thyl 4-—({6-{5~
{methylsulfinyi)indolin~i-vilpyvrimidin-4-
vlicexyipiperidine-li-carboxylate {exemplary compcund No:
626)

The same reaction as in the method described in
Reference Example 32 was performed using the tert-butyl
b= {{6~[5~ (methylsulfinyl)indolin~l-vilpyrimidin-4-
vlloxry)plperidine-l-carboxylate (604 mg, 1.32 mmol)
produced 1in Examplé 80 teo obtain a yellow oll compound

(511 mg}). The same reaction as in the method described

in Example 61 was performed using a portion {293 mg) of

the obtained oil compound to obtain the title compound as

white powdesr (103 mg, vield: 28%).

‘H-NMR (400 MHz, CDCls) & popm: 8.53 (1H, d, J = 9 Hz),
8.49 (1H, sy, 7.57 (1H, sy, 7.43 (1H, d, J = 9 Hz), 5.9%¢6
{(1H, s), 5.38-5.34 (IH, m}, 4.54-4.47 (2H, m), 4.04 (2K,
t, J =9 Hz), 3.85-3.79 (Z2H, m), 3.48-3.42 (2H, m), 3.31
(2H, ©, T =9 Hz), 2.71 (3H, s), 2.06-1.99 (2H, m), 1.85-
1.75 (2H, m);

M3 (ESI) m/z: 485 [M + H]".

[0296]

(Example 117) isopropyl cis-=3-flucro-4-[6-(5~
methanesulifonyi-2, 3-dihydro-indel-1-vl}-pyrimidin-4-
yioxy]-piperidine-l-carboxylate (exemplary compound No:

665)

3.4
1. 97 (2H,



1.88-1.73 (2H, m; M5B (ESI) mz: 499 [M+ H +. [0279] (Exanple 101)
N-i sopropyl -4-(16-[5- (nethylsul fonyi)indolin-21-yl]pyrimdin-4-

yl 1 oxy) pi peri di ne- 1- car boxam de (exenpl.ary conpound No: 106)

| sopropyl isocyanate (31 .L2L, 0.315 %ﬁﬁlf was added to a dichl oronet hane
(5 nmL) solution of the 5-

(met hyl sul fony1)-1-[6-(pi peridin-4-yloxy)pyrimdin-4- yl]indoline (78.1 ng,
0. 209 nmol j1preducedt +buRef er ence-Exanpbed 28¢5 -dhdnthe amiocturrerwds stirred
at roomtenperature for 30 mnutes. To the reaction solution, water was
added, fol%owedibydextracdtiobh-wthoethyldacetateocthr eeittienesiinthré -obt ai ned
organic |l ayer was dried over anhydrous sodium sulfate, and the sol vent was
distilled effordértfeduced pressure. The obtained residue was purified by
silica gel colum chronatography (ethyl acetate) to obtain the title
conpound aklahi te powder (87.3 ng, yield: 91% - 172 -

e . %&Qg%déufp%ﬁﬁ o zséﬂbmg‘,gg R RN IR
Elzﬂ ? i t@ ol Ogoﬁgmﬁ of Fede '{%%l{ty g%igéf%%mg ,““01(§$ (rzr)H: %31

1.17 (6H, 7 i Eb1)- Atz 460, 80 2
1- netﬁylc;gYo%en¥5?}%%({%§%% ﬁ%ﬁe?%élsﬁlfony )?h@%fl% 4@ yrlﬁ% |L 4-

y||0XY)D'p@ﬁédlﬂ@61c£¥6$5§9@fﬁﬁﬁiﬁxﬁﬂgiﬁiy—@ﬁapﬁymgbh@on%@)lndo line

1, 1"-carbonyldii m dazole (1.09 g, mmol ) was added to a toluene (30 ni)
sol uti on of2ds met hyl eyehepent anobd(644 Y, REFZP=ANB| Fxanpdet he, m xture was
stirred at roomtenperature for 4.5 hours. From the reaction solution, t he
sol vent wesdlista | dhiedofd wilerceateddced peéssur éor TheSobtarnednr esi due was
purified by silica gel colum chromatography (hexane:ethyl acetate-4:1,
V/V) to obtdirpgereolordagsioi] Sonpdund 412 qrg)soHereimafaer, this
compound is referred to as an | mdazol e conpound. [0281] Pot assi um

car bonat e AB3 FEL 13T1=HHDI J© Al PheC T niEaZdl el cefpounde( ¥29 Agied, 665
nmol ) were_ added to a dioxane (10 mi) solution of the

5- (rret hyl St oMy - [%Xhiad?“ple‘?r? dfﬂt%l %%&Jy)%%'ii?ﬁfal n2ES§1 FiREsHi ne (82.9

- duced in Ref th t
vas heat o T FETT U GG Hour &7 Fo Tho FoHct" o SBl ET ke & sat ur ated

aqueous so uthg §H ?ﬂygg%ta|§£d¥%¢ le. was §§§§%g$£glggm§9tgy gx&ractlon

wth ethyl acetate. ani c was dried over anhydrous

sodi um sulfiat e, and, it he, sol vent) was &fj_stwch@d pid,uoder teduced pressure.

The obtained residue was purified by silica gel colum chromatography
(hexane: etihd @cetate:r 4ick-312 MMudoabtai i the-thil eccpapoynd as white
powder (46.8 ny, yield: 42%. 1H NVR (400 Hz, CDC1l3) 6 ppm
8.57 (11llethyl) ac&r ) ,£B8.B0{kH 18 , t L 78 {Mbodtdd ds=yQ1Hew 2 Hz), 7.71
(1H, s), 5.98 (IH, s), 5.32 (IH mM, 4.06 (2H, t, J =9 Hz), 3.80 (2H, m,
3. 34- 3. 24 (A em) (323 .04 o(BH, vy, d2. 1% (2H, m, 2.00 (2H n), 1.79-1.60 (8H,
m, 1.59 (3H s); M5 (ESI) mz: 501 [M[0282] (Exanple 103)

2-f 1 uor o- |-0Fétthyl et hyl 4- ({6-[5- (nethyl sul fonyi)indolin-1-yllpyrin din-4-
yIony)plperldlne | - carboxyl ate (exenplary conpound No: 56% The sane
reaction ds%ﬂ?trﬁ59ﬁﬁQQﬁicﬁ%ﬁﬁﬁTK%PQ+PT&aH%T@Vﬂmimﬁﬁﬁi%# ®red using the

5- (et hyl sul f on 6- e-4- rimdin-4-yllindoline (47.7 0.128
RIS e S L ANERRAS S bttt AF SR UR D g T Rl L L L

1- nethylcyclgpentanol 1- fluoro 2-propanol to obtain the title conpound as
white powder (578 'y, yield 459 . 1H—NNR(4OO MHz CDC13) 6

ppm 8. 58 (1H d68 (]jﬁ_F_/'u ?)3&@%%1 %:UE'\ r%%:)e't!% é%(l%llgolql%,l %ZE‘FL 2 Hz),

7.72 (1H, s), , 4.07
(2H t, LTz Qdd —%%e(%'@mﬂ@un (33811,% @16332 :'Hm&lz 1p1d@du]ced9 Hz)
3.04 (3H, s), 2.02 (2H, m, 1.77 H, =7 Hz); M5 (ESI)
mz: 479 M baﬁﬂagra[p@zaalmaoex@m epaeozaanamzsezﬂard fé%%ﬂﬁi@d Asdef 6- [ 5-
(et hyl sul fonyl )i ndolin-1-yl]pyrimdin-4- ylloxy)piperidine-I|-carboxyl ate
(exenpl ar y eapapound <=Ndgor54F minuteEhe Samedeeaeticend asliin thae nmet hod
described in Exanple 61 was perforned using the

1-(6-f[1-(1H 1 m dazol 1-yl car bonyi ) pi peri di n-4-y1] oxyl pyri m di n-4-yl)-5-
(et hyl sul fonyi )i ndol ne (300 ng, 0.640 nmol) produced in Reference Exanple
29 to obtain the title conpound as white foam (217 ng, yield: 68%.

1H NMR (400 MHz, CDC13) 6 ppm 8.58 (IH, d, J - 9 Hz), 8.51 (IH, s), 7.78

(IH, dd, J =9 Hz, 2 Hz), 7.72 (1H, s), 5.99 (1H s), 5.37 (1H n), 4.52
(2H, qd, 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, m; M

(EST) mz: 501 HIHI+ [0284] - 175 - (Exanple 105) 1, 1-dinethyl propyl



roomtenperature for 2 hours. Fromthe reaction solution, the solvent was
di stil-l ed off under reduced pressure. The sane reaction as in the nethod
described in Exanple 102 was perfornmed using a portion (201 ng) of the
obt ai ned residue and,instead of 1-n&tH%ycl opentanol, 2-methyl-2-but anol
to obtain the title conpound as white powder (50.4 nyg,yield:19%.

1H NVR(400MHz, CDC13) 6 ppm 8.58( 1H,d, J =9Hz),

8. 51. (1H, skp71%8tEH, td, F<QHz2HD), Bn@2@EEIS)] with ethyl acetate to
5.98(1H,s),5.32(1H,m,4.07(2H,t,J=9Hz), 3.80 (2H, M, 3.31(2H,d, 3

=9Hz), 3. 2962Han)n, 3. @4(BHuns)) ,(266002KaN)., 1T8062H iqghlo?HmEtLand( 2H, ),
1.45(6H,s),0.91(3H,t,J=7Hz); MS(ESI)n z: 489 MtH] +. [ 0285] (Exanple

106) 1- met hypkecy shebexyll oa- CE6LS- chtmatieyll sulitfionyld i nlddl i)1- Y pyri mi di n- 4-
- 176 - ylloxy)piperidine-I-carboxy aue (exenplary conpound No: 17)

The sane réaéﬁP@ﬁO§§lﬁﬁhwﬁémﬁéﬁhdéO§e§éﬁ|bedfiﬁmE%dnﬁﬂéiEGEKMHHBperforned
using the tert-buty (6-[5- (nethglsulfonyl)lndolln 1-yl ] pyrimdin-4-
yIony)plp@FﬁaFﬁéOIm€§Fb6§§I§Pe @4@@ ngroe) 88@”#%61<*¥%0d%6£d?€h Exanple 1

and, i nstead. of 2-nethyl butanal -net hyl ¢ cIo exanol btain the title
conpound a% M%F{g ggmder67§ g as roc ¥ qﬁﬁﬁNR(E@O , OEGTS) 6"

S R3] e S L G e S )
?%H ﬁ)Oi(gk%LéklgelgégHaHhedZ 02¢ 2Ky e8) byMesk 4 (25 - L6271, 23
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=1:2-2:1, V/V). The obtained crude
product was washed with methanol tTo obtain the title
compound as white powder (85.7 mg, yvield: 80%).
‘H~NMR (400 MHz, CDCls) & ppm: 8.59 (1H, d, J = 8.6 Hz),
8.50 {(iH, s}, 7.7% {(1H, d, J = 8.6 Hz), 7.73 {iH, =),
6.08 (1H, s), 5.45-5.34 (1H, m), 4.95(1H, qu, T = 5.9 Hz),
4.91 (1H, d, J = 47.7 Hz}, 4.33 (1H, brs), 4.18-4.07 (1H,
m)y, 4.07 (2H, t, J = 8.8 Hz), 3.37-3.26 (1H, m), 3.32 (24,
t, J = 8.8 Hz), 3.15 (1H, brs}), 3.05 (3H, =), 2.17-2.06
(1, m), 1.96-1.88 (1H, m), 1.27 (6H, d, J = 5.9 Hz}.
[0299]
(Bxample 118} cyclopropylmethyvl 4-({6-[5~

(methylsulfinyl)indolin-l-vl]lpyrimidin-4-



MS(ESI) mz:515 [MH % [ 0286] (Exanple 107) 4-net hoxybenzyl 4-((6-][5-
(met.hyl sul fonyl )i ndolin-I-yl]pyrimdin-4- yl (oxy)piperidine-1-carboxyl ate
(exenpl ary compound No: 51) The sane reaction as in the nethod
described in Exanple 9 was perfornmed usihg the

1-(6-([1-(1Hi m dazol 1-yl car bonyl ) pi peri di n-4-yl] oxyl pyrimdin-4-y1)-5-
(met hyi sul fonyi)indoline (180 ng, 1.60 mmol) produced in Reference Exanple
29 and, insteadyobiZebutianel]-4arboxllé—e Methaxybenz ol coholl00
'AL, 0. 802 nmol )to obtain title conpound as white powder (167 ng,vyield: 81%.
t he 1H NVR(40D0MHz, CDO013) 6 ppm 8.57(1H,d, J - 9 Hz), 8.50(1H, d,J

=1Hz), 7.78(1H,dd, 3 -9Hz, 2Hz), 7.71(1H, s),7.32(29.,m,6.88(2H m,5.97 (1H,
s), 5.33(1H m7T5: 084124, s3adi 061 24 t =9 EzhetB o84 de2Hmiped in
3.81(3H,s),3.37(2H, m,3.30(2H, t,J = 9 Hz),3.04

(39.,s), 2. 00{29¢ Ay, EX7BP29. /) Was NBLESWIed 21539 Mhe [0287foutyi Exanpl e

108) 4-f | uor obenzyl 4-&16-L5-ﬂ , . . \ s
d-{{e6-15-(methylsulfinyl)indolin-1-ylipyrimidin-4-

vlloxy)piperidine-l-carboxylate (604 mg, 1.32 mmol)
produced in Example 80 to obtain a vellow foam compound
(511 mg). The same reaction as in the method described
in Example 44 was performed using a portion (214 mg) of
the obtained cil compound to obtain the title compound as

white powder (19.3 mg, vield: 8%).

i
Lo
W
N

*H-NMR (500 MHz, CDCl;) & ppm: 8.53 (1H, d, J
§.49 (1H, s), 7.57 {(1H, s), 7.43 (1H, d, J = 8 Hz), 5.95
{(1H, s), 5.36~5.31 (1H, m), 4.04 (24, &, J = 9 Hz), 3.93

{24, d, J

il

7 Hz), 3.88=3.83 (2H, m), 3.39-3.34 (Z2H, m,
3.31 (2H, t, J = 9 Hz), 2.71 {3H, s3), 2.04-1.99 (ZH, m),
1.79-1.73¢(2H, m}, 1.17-1.13 (iH, m), 0.57-0.54 (2H, m),
0.30-0.27 (2H, m);

MS (EST) m/z: 457 [M + H]".

[0300]

(Example 119) isopropyl 4-({%-methoxy-6-I{5-
(methyisulfinyl}indolih—l—yl}pyrimidin—4—
vijoxy)plperidine-l-carboxyvlate (exemplary compound No:
637)

(11%a) tert-butvi 4-({5-methoxy-6—-[5-
(methylsuifinyl)indoiin-1-yviipyrimidin-4-

vlloxy)piperidine-l-carboxylate



(et hyl sul fonyl )indolin-1-yl]pyrimdi4- yl | oxy) pi peri di ne-|-carboxyl ate
(exempl ary conmpound No: 50) The sane reaction as in the nethod
descri'bed in Exanple 9 was performed using the

1- (6-{[ 1- (1Hi m dazol 1-yl car bonyl ) pipéfifdin- 4- yl ] oxy} pyri m di n- 4-y1) - 5-
(met hyl su' fonyi)indoline (170 ng, 0.363 nmmol) produced in Reference Exanple
29 and, instead of 2-butanol, 4- fLuorobenzyl alcohol (100 iL, 0.917 mmol)
to obtain the tiHd e&xonpeoint: asn W t n foamn £50nddNBesyiebds 26%) .

1H NVR (400 MHz, CDC13) 6 ppm 8.57 (1H, d, 3 - 9 Hz), 8.50 (1H, d, Hz),
7.79 (1H, ‘egmBle 96 Hzas 2pdzyorMed2ublity G)rmeTh3Bs(2Hinmlindc05n62H, m),
5.99 (IH, d, J =1 Hz), 5.34 (IH m, 5.11 (2H, s), 4.06 (2H, t, J = 9 Hz),
3.84 (2H, M[63139 {297, mnyl) 3284, (29sfeed pi=t@rHzb8:04 @3H,(6s), 2.02
(29., m, 1.76 (2H m; - 178 - M5 (ESI) mz: 527 [M+ [0288] (Exanple
109) (2, 2-@rFTirarocyet Opt opyY ) nethypige (I 6ips-1-carboxylate, the

(met hyl sul f onyl.)i ndol | n-1-yl rimdin-4- ylloxy)piperidine-I|-carboxylate
(exenpl ar yt%%ﬂ%}bhgl _:ié%CAfgm%ﬁ%egaﬁﬁ%é%é{“il%”éé‘i n the nethod

descri bed in Exanpl e 9. was_ performed usjng ;

o ([ (8T o eT 1L Tt boro S gt g Far e asyFRoxt B THPal n- 4-y1) - 5-
(et hyl sul [ )i ndali 24 1) .p ced_i n_Reference Exanpl e
29 and, i sét%’r'e%h éo#]dfz}{ b%letefa%llo”ﬁ?c?, %Q%ﬁ?%%'uggo%cicﬁgg%g%y?ng?héﬁ‘ﬁl O%%QQ ny,
1.84 mmol )-49.0btain the title conpound as white powder (194 ng, yield:
749%) . 15- NVR (400 MHz, 00013) 8 ppm 8.58 (IH, d, J - 9 Hz),
8.51 (IH @30-1 Hz), 7.78 (1H, dd, J =9 Hz, 2 Hz), 7.72 (1H m), 5.99
(1H, d, J =1 Hz), 5.35 (1H m, 4.28 (1H m, 4.10-4.02 (3H m, 3.83 (25,
m, 3.39 (2H mp, a343H(2Hodethkre 9 HZ) 3. (b (85,018)sf 2108-1.95 (35, m,
1.77 (25, m, 1.52 (15, m, 1.23 (15, m; MS (551) nmliz: 509H +. [0289]

(Exanpl e b= icyel apriopydmeidnd, 42dd6y] Sehloride (125 ul, 1.76

(et hyl sul fonyi)indolin-21-yl]pyrimdin-4- ylloxy)piperidine-1-carboxyl ate
(exenpl ar yrrednpeurd N s@I3)py Lethy Trel sanmes p¥ ocedu? €5 asmwhal ¢ hes net hod
descri bed in Exanple 44 was perforned using the 5-(ethylsul fonyl)-1- - 179
- (6-{[ 1- @H=driadaz0F- 12ydc anBomyRpingemiadi 4rred at room

yl j oxypyrn-4-yi)indoline(97.9 nyg, 0. 203 produced in Reference Exanple 31 to
obt ai n t héEERPGIHd Sad hhite (4491 tﬁ?&, VitEI 48095 0 I ti t ] e

RO DA 6 pom 8,50 LI 0 )0, ), BSHARS), T 1aIn
acetate three times. The obtained organic layer was
washed with water and saturated saline and dried cver
anhydrous magnesium sulfate, and the solvent was
distiiled off under reduced pressure. The obtained
residue was purified by silice gel column chromatography
[{i) ethyl acetate; (1i) ethvl acetate:methancoli=9%8:72-
96:4-93:7-90:10, v/v]. The same reactiocn as in the
method described in Example 61 was performed using a

ortion {293 mg) of the cbtained compound to obtain the

o]

title compound as velliow oil (283 mg, vield: 38%).
'"H-NMR (400 MHz, CDCls) & ppm: 8.21 (1H, s}, 7.77 (1H, 4,

J =9 Hz), 7.55 (1H, s}, 7.39 (1H, J = 9 Hz), 5.39-5.33



Hz), 3.93 (2H,d,J=7 t,J-9 Hz), Hz),3.86 3.10(2H, (2H g, Cm, - 7 3.37
Hz) ,.(2H, 2.03 m, (2H, 3.31 m, (2H, 1.76 (25, mM,1.28 m,0.29(2H,
MS(ESI)mz: (3H t,J m; 487Rd + = 7 HZL)’ 1.15 (1H, m, 0.57 (25, [02901
(Exanmpl e 111) cyclopentyl 4-({6-[5- B9 -
(et hyl sul fonyl)indolin-1-yl1] pyrimdin-4- yl)oxy)piperidine-I|-carboxyl ate
(exenpl ary conpound No: 312)

(14, m), 4.32 (2H, &, J = 9 Hz), 3.81-3.74 (2H, m), 3.76

{3H, s, 3.39~-3.32 (2H, m), 3.23 (2H, t, J = 9 Hz), 2.71

(3H, s8), 2.07-2.02 (2H, m), 1.87-1.79 {ZH, m), 1.48 (9H,

M5 (ESI) m/z: 489 [M + H]'.
0302)
{11%b) isopropyvl 4-{{5-methoxy-6-[5~
(methyisulfinvl)indolin-1-vl]pyrimidin-4-
viloxy)piperidine-l-carboxvlate

The same reaction as in the method described in
Example 28 was performed using the tert-butyl 4-({5-
methoxy-6-{5-(methylsulfinyl)indolin-1-yvl]lpyrimidin-4-
vlloxy)piperidine~l~carboxylate (108 mg, 0.221 mmol)
produced in paragraph (11%a} to cbtain the title compound

1.

1

as white powder (80,1 mg, vield: 76
0

o

"H-NMR (400 MHz, CDCls) & ppm: 8.21 (1H, s), 7.77 (1H, d,

J =9 Hz}, 7.55 (1H#, s), 7.3% {(1H, 4, J = © Hz), LH.40-

R

.35 (1H, m), 4.94 (iH, sept, J = © Hz}, 4.32 (2H, t, J =
5 Hz), 3.86-3.80 (2H, m), 3.7¢ (3H, s}, 3.42-3.36 (ZH,.m),
3.24 (2H, t, J = 9 Hz), 2.71 (3H, =), 2.08-2.02 (2H, m),
1.88-1.80 (2H, m), 1.27 (6H, d, J = & Hz);
MS (ESI) m/z: 475 [M + H]".
[03032]
{(Preparation Example)

5 g of the compeound obtained in each Example, 20 g
of lactose, 34 g of corn starch, 20 g of crystalline

cellulose, and 1 g of magnesium stearate are mixed using



The sane reaction as in the nethod described in Exanple 49 was perforned
usi ng-the 5-(ethylsul fonyl)-1-

(6-([1-(1H i m dazol - 1-yl car bonyl ) pi peri di n- 4-

yl Joxyl pyrim din-4-yl)indoline (130-n§?00-269 mmol ) produced i n Reference
Exanple 31 to obtain the title conpound as white powder (85.6 ng, yield:
64% . 1H NVR(400 MHz, CDC13)6 ppm 8.57 (IHd,CG9Hz), 8.50 (1H, s), 7.74
(1H, dd,J a 91 E2ye 2H2) o 7 6 (LH, §%535d9§s£%@7askab§e%§n@1§acﬁhm§-12 (1H,
m,4.06(2H, t, J - 9 Hz), 3.81 (%H, m, 3.37-3.27 (4H, n),3.10(2H, g, J -
180 - - 7 HR)ppi2a01 (2bh =9, 1.86 (2H, m, 1.79-1.66 (6H m, 1.60 (2H, m,
1.27 (3H, t, .7, --- 7 Hz); M5 (ESI) mz: 501 [1,4 + [0291] (Exanple 112)
benzyl racigcks42-methyl-4-([6-[5- (nethylsulfonyl)indolin-I-yl]pYrimdin-4-
yfl oxy) pi peri di ne-1-ca oxyl ate (exenplary conpound No: 299) Sodi um
hydri de (63%s{4@xarg;14. 23 ool ) cwasoaddedltoaacFHEesC10ofl) ) solsdtigon of
benzyl rac-cis-4-hydroxy-2- nethyl piperidine-I|-carboxylate (conpound

descri bed #hc¢he document J. Chem Soc., Perkin Trans. 1, 1998, vol. 20, P.

3365; 152 ng, 0.610 mmol), and the m xture was stirred at roomtenperature
for 30 ninutes.? Fo thé redtt iOn BottitT ™R M D- (82 cht b¥ opyrinidi n- 4-y1) - 5-

nmet hyl sul f onyl )j ndol i ne (227 0. 733 . produced i n Reference Exanpl e
L6 vy SddeY Pt T bdonts B Erea Th B S et e rret cact L on
solution, a saturated agueous | uti.on- nium chl ori.d added,

f ol | owed b%u§§?$é%(?bﬁ“a#t‘°e?%@?yé%%f%géoggrggigggég.%?ﬁegg tgined organi c

| ayer was gg;ggtgvgglgggggggug §QQ%Hﬂlsgﬁéﬁ%ﬁsiéﬂd tihe.sotyent yas

distilled of f under reduced pressufe. The obtained résidue was purified by

silica gel (gol ummg chiomat ography; (ﬁ@%ﬁg@@@&ﬁ%ée@C@E@_ﬁﬁeEKégigézRiVéw to
obtain the title conpound as white powder (271 ng, yield: 85%. - 181 -
11- 1- NVR (880 Mz 00613038 ppit . 8258 (AdHsed, 1d a 9abl) un8idltlkH, s), 7.78

(1H, dd, J - 9 Hz, 2 Hz), 7.71 (1H, m, 7.39-7.27 (5H m, 5.96 (IH 5s),
5.50 (1H, Mgame 15 (2H,13-wedk-cRd Hz)Lhed e [ ra)fa b dB3-80909 (3H, m,
3.39-3.25 (3H, m, 3.03 (3H, s), 2.05-1.95 (2H, m, 1.87-1.76 (2H, m 1.33
(3H, d, J =7 Hz)y. of the day before the test. On the test day,

blood was collected from the tail vein, and the preceding

prepared suspension was crally administered toc each of

the mice. Thirty minutes after administration, blood was

further collected from the tall velin (pilasma glucose

level in this blcood was used as a pre-value), and a 20 to

30% glucose sclution was then orally administered thereto

at a dosgss of 10 ml/kg for glucose load. After the

glucose load, blood was further collcted from the tail

veln at time points 15, 30, 90, and 120 minutes. The

collected blood was centrifuged to separate plasma. The

pre-value and plasma glucose levels at 15, 30, 80, and

120 minutes after the glucose load were measured using

Glucoroder GXT (Shino-Test Corp.), and the rate of

decrease in blood glucose AUC (%) from a vehicle-



M5 (ESI) mz: 523+ Hr. [0292] (Exanple 113) isopropyl

rac-ci.s-2-nmethyl-4-({6-[5- (nethylsulfonyl)indolin-1-yl]pyrimdin-4-

yl ) oxy) pi peri di ne- 1- carboxyl ate (exenpl ary conpound No: 295)

Pal | adi um hydr oxi de (300 ng) was added.%lo -a net hanol (5 nmL)/ethyl acetate

(5 nL) m xed solution of the benzyl

rac-cis-2-nethyl -4-({6-(5-(nmethyl sul fonyl)indolin-21ylipyrimdin-4-yfloxy)pi

peri di ne- 1-carboxylate (271, 0. 512 mmldy preduced J n Fxampl e 112, and

the mixture was stirred for 2 hours in a hydrogen atnnsﬁhere. The reaction

sol uti on wasifiin:t=eed 1 hrough Geli te (fsade name).and;the 5ol vent was

distilled off under reduced pressure. To a dichloronethane (10 ni) solution

of the obtaihedircesirdde,naisaprepylhet hylamme (447 khe 2:&63smmk) and

i sopropyl. chloroformate (218 RL, 1.56 nmol) were added at OC, and the

m xture wagOstioired for 30 minutes with heating to roomtenperature. To the

reaction solution, a saturated aqueous solution of anmonium chl ori de was

added, fol lléwedebylextraction with - 182 - ethyl acetate three times. The

obt ai ned organi c | ayer—was dried over{anhydrogsysodiym-sul fate, and the

sol vent was distilled) off “eAgterinfeduced prgssire: JThe obt ained residue was

purified by silica gel coéygyoggrpnatography (hexanereth
';éq tithe Lunpuqﬂglas whi-te powder (39. 8

acetate-7:3-3:2,VIV)to UbEE;?‘%rﬁ:;m

nyg, y| el d: 16% . 1H NVR( 4OQIVI:|Z \iuuzgz 6 PPt 8- 59(f,1.,| 1 d, J—=94} ) , 8. 52(| H, S) ,
7.79(IF, dd, J =9Hz, 2Hz)} -7 73T HER)— 5 97(LH s 5.50(1H, ),
4.95(1H, m, 4. 43(1H, ) | 4EB6FPHEL 210 ~akz) | 3.99' (1H ny 3| 35-3. 24(3H, M),
3.04(3H,s), 2.02-1.94|(3B2emple 87-1 76(1H, n) 4 30 (3H.d, 3 =7 Hz), 1.26 (6H,
dd,J =6Hz, 1 Hz); MS(EST)mkzmpe47z5pM H[* [0293] (Exanplie 114) allyl

4- (16-[ 5- (et hyl sul ronyi Fradolenst- | 19
yl ] pyrimdin-4-yl | oxy) pi peendiinegB- car boxyl at e exenpl ariy conpound No: 31)
The sane reaction as |n thempethed described ixy Exanpl'€ 6 was perforned

usi ng the 5-(nmethyl sulToaylyrlz o7 16

[ 6- (pi peridin-4-yl oxyypyEim dip=4=yt Jindottme3(:518 ng;—1. 39 mol ) produced
in Reference Exanpl e 2849u%1€kquﬁfd of—but-yi iﬁlorofor.ate, al |yl

chl orof ormate (220 KL %ﬁ%%ﬁﬁﬂjﬂéo obt-ai-h tﬂ% ti-t-le—ecgnpound as white
powder (522 g, yiel di §504E € 11 1E-NVR (400_MHz, 00013) 6 ppm
8.57 (1H, d, dr - 9 Hz) Emaqid /d| 3 =1 HA 7 77 (IH, dd, J - 9 Hz, 2

Hz), 7.71 (IH s), 5 09fHEArls 1% 961H, m), 384 (U1, |m, - 183 - 5.32
(1H, m, 5.22 (1H, mM, 4.62 (2H, m, 4.06 (2H, t, J =9 Hz), 3.85 (2H m,
3.39 (2H, ddd, J = 13 Hz, 9 Hz, 4 Hz), 3.31 (2H, t, J - 9 Hz), 3.04 (3H,

s), 2.02 (R+ko®), 1.77 (2H, m; M5 (ESI) mz: 459 IM+ H [0294] (Exanple
115) prop-2-yn-l-yl 4-({6-[5- (nmethylsulfonyl)indolin-I-yl]pyrimdin-4-

yl | oxy) pi perésli nexdmecas boxytate ¢exeapkarymeoopoundoiNosud43 ) The sane
reaction as in the nethod described in Exanple 6 was performed using the

5- (et hyl suwionylyadiof 614 prperbdbod 4- yl oxy) pyri m di n-4-yl]indoline (408
nmg, 1.09 nmol) produced in Reference Exanple 28 and, instead of butyl c

| or of or mat e, priopargyl? ¢t orfofeortfetie (ABPUnd 1s weighed and then

vlaced in an agate mortar. While the compound 1is
pulverized, a 0.5% methylcellulose solution 1s added
thereto tc prepare a 2.5 mg/ml suspension. F344 rats (5-
to T-week-old male) are purchased from Charles River
Labeoratories Japan Inc. and fasted after 5 to ¢ 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 corally administered at a dose of 10 ml/kg to each



1.63 mmol) to obtain the title conpound as pal e yell ow powder (338 ng,

yi el d: 689% . 1H NWVR (400 MHz, CDC13) 6 ppm 8.58 (IH, d, J -
9 Hz), 8 51 (IH, s), 7.79 (1H, dd, J - 9 Hz, 2 Hz), 7.72 (1H, d, J =1 Hz),
5.99 (1H, s), 5.96 (1H, m, 5.35 (1A, T 4.73 (1H, d, J = 2 Hz), 4.07 (2H,
t, J - 9 Hz), 3.83 (2H, nm, 3.42 (2H, ddd, J = 13 Hz, 9 Hz, 4 Hz), 3.31
(2H, t, J - 9 Hz), 3.04 (3H, s), 2.48 (IH, t, J =2 FE), 2.02 (2H m, 1.78
(2H, m; MsE(ESE) ratz. 4BT7od¢dM [H285]1ectdB84from( Exanpke1118)n 2t
2,2,2-trifluoroethyl 4-([6-[5- (nethylsulfinyl)indolin-I-yllpyrimdin-4-

yl j oxy) pi perindi peit<eafbbxylat &, (éxewpl arny canpound Not626) The sane
reaction as in the nethod described in Reference Exanple 32 was perforned
usi ng the @@W#ﬂbatyﬁ 4001 6-T'5= (wret hyFsaff PAYPY AdoFentkiyhbpyr itw di n- 4-

yl | oxy) pi peridi ne-1-carboxyl ate (604 ng, 1.32 nmmol) produced in Exanple 80
to obtain 2°§aFfbi Bi FSRBNpoU (BT g} TRE Safeieadt FBA 48PN t he

nmet hod descri bed i erformed usi a portion (293 of
the obtai néd”of F¢ cgﬁgibﬁleo B?QFH89ﬁ§DFV{W§S€oﬁ%ﬁ&ﬁgog§“mﬁ;Ee poagér(103

ng, yi el d: 2 NVR( 40 13 pm.8. H )5
8 49( TH s)%@‘?ﬁﬁﬁf’\@ 04 ngCj E&% Fodgiltidnten?®rion in
(1H,s),5.39:5. ﬂgéﬁ%n} 4.54-4.47(2H, m ,4.04(2H, t,2 =9 Hz), 3.85-3.79 (2H,
n), 3.48-3.42 , 3.31 (2H,t,J =9 Hz),2.71 (3H s), 2.06-1.99 (2H, m,
1.85- 1. 75(@jbmj NB(ESI)niz 485[ M + [ 0296] (Exanple 117)
isopropyl ci s-3-fluoro-4-[6-(5- nethanesul fonyl-2, 3-di hydro-indol- 1-
1) - fyrlnld[ﬂgﬁt yi@myleCBpeérQln@+uc©@éb@&yb@bﬂcéexggﬁ|46%7@9”@%@&@ No:
665
rats
200 mg of & test compound 1s weighed and then placed
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

I}

suspension is seguentially diluted with a §.5%
methylcellulose solution to prepare the suspensions of
interest. Zucker fatty rats and Zucker Diabetic Fatty
rats (8- to lZ-week-old male) are purchased from Charles
River Laboratories Japan Inc. Before the test, basic
blood glucose levels and body welghts are adiusted to bhe
egual in level between administered groups. The rats are
fasted after 2 to & p.m. of the day before the test. Cn
the test day, blcod 1s collected from the tall vein, and
the preceding prepared suspension is then orally
administered to each of the rats. Thirty minutes after

administration, blood 1s further collected from the taill



- 185 - (117a) tert-butyl cis-3-fluoro-4-[6-(5-nmethanesul fonyl-

2, 3-.di-hydr o-indol- 1-y1)-pyri mdin-4-yl oxyl - pi peri di ne-1car boxyl ate [ 0297]
Sodi'um hydride (109 ng, 2.87 nmol) was added to a THE (12 nt) solution of
tert-butyl cis-3-fluoro-4- hydroxy-pi peridi ne-I-carboxylate (315 ng, 1.43
mmol ) and the 1-(6-chloropyrimdin-4-yl)-5-(nethylsul fonyi)indoline (296
ng, 0.956 mmol) produced in Reference Exanple 19, and the m xture was
heated to vefhuxpiesm2. 51houss iipvalniitir ager atimopspher eiselfo a<he reaction
solution, a saturated aqueous sol ution or amoni um chl ori de was added,

foll owed byrextzacti onawilith éChyblacetat ecthieent ilmesheTherebtlai ned organic
| ayer was washed with saturated saline and dried over anhydrous nmagnesi um
sul fate, amdnihesserventnaastdi sti Bl édsef Pfudder /reddeed cpriessegre. The
obt ai ned residue was washed with diethyl ether and ethyl acetate to obtain
the title toRpourd & yeld div powtier: %%6.%1%%? %FeFH?tgé@a?O%éQQBTG(117b)

i sopropyl cis-3-fluoro:4-[6-(5-nmethanesul fonyl-_ .

Sk hyclr oL THADLE 159 5) - BT o BEACy POy ] SpUReF i BiAEST (carbofffate A
4 N hydrochl oric agid-aceti ci-d- solution (10. ol a 1o the
compound (J13: g, 10590 b1} priodaced 1 Bar agt agR (1170 C ARt he mi xt ure
was stirr Toomte e fg a.nut es I ited splid was -
186 - col e%%rre%' b;@r%el %ﬂ%n@%nﬁ{%g?h%ﬁfﬁu%t%ylgﬁggg?%tg t%@obt ain a
conmpound (364:9-00)1, 19, azdichl proret haper(2nAL)1suspensian af--t he obtai ned
conmpound (130 ng), N, Ndiisopropylethylamne (108 I AL, 1.13 =1) and

i sopropyl e oreforoetes (88utbro@:338xmME)inerecaddedrpand the ahxture was
stirred at roomtenperature. To the reaction solution, a saturated agueous
sol uti on ofzf@amohi denchi o i de wasoaddedsofeol RoGedzby fextr acteonciet-h et hyl
acetate three tinmes. The obtained organic | ayer was washed with saturated
sal i ne and:diriedsoverd aphydp ous Aaghess it sul fate;iamdethelsol vent was
distilled off under reduced pressure. The obtained residue was purified by
si li ca gela@olim- oht dnat oge aphyl (hexanel et fiyl Luéesat eeiupioniisv/v). The
obt ai ned crude product was washed with nethanol to obtain the title
conpound &<t B Hiovier F B85S ngt vt oS 8B9F TS 1B NVR( 40OMEREDERS) 6

ppm 8.59(1H,d,J = 8.6 Hz), 8.50 (IH, s), 7.79(1H,d, J=8.6Hz),7.73(1H,s),
6.08 (IH, s), 5.45-5.34(1H1m), 4.95(1H qu, J-5.9Hz), 4.91 (IH, d,J

-47.7Hz), 4.33. (J H, br 18-4,07(1H, ™, 4.07 (2H t, J = 8.8 Hz),
3. 37-3. 2645(“1%5(“#33%@*2%%:&%%: 8.8 Hz), 3.15 (IH, brs), 3.05 (3H, s),
2.17-2.06 (Mdgm, 1.96-1.88 (1H m, 1.27 (6H d, J =5.9 Hz). [0299]
(Exanpl e 118) cycl opropyl net hyl 4-(f6-[5-
(et hyl sui finyk) icadeldutd o Ty idddidind-i nyd )1oxy) piperidi ne-1 - carboxyl ate
(exenpl ary conpound No: 620) The sane reaction as in the nethod
descri bed i Reference: Exanpt e=32was perf orined=usi ng thertertsbutyl
4-(16-[5- (et hyl suifinyl)indolin-Il-yllpyrimdin-4-
yl | oxy) pi pertiidiene-rkycatiroxyl at ea (604 may; it B2a mobjppe oducedién Exanpl e 80
to obtain a yell ow foam conpound (511 ng). The sane reaction as in the
met hod descrEatedd mrEkanpler d4ewashper for nedeusi g avpeorti ohab¢d44 ng) of
the obtained oil conpound to obtain the title conpound as white powder (19.3
ng, yi el d: 8%L " THENVROS00 e 0015 67pp 8L S3(AFEE <Y #z3hesean
(1H,s),7.57 (1H,s), 7.43 (1H, : .

hyperglycemia caused by other factors, impaired gluccse

tolerance (IGT), diabetes-related disease, or

complications from diabetes.



3.93 (2H, d,S
9 Hz),2.71 (3H

d,S -8Hz), 5.95 (1H, s),5.36-5.31 (IH nm), 4.04 ,
3 =

0.57-0.54 (2H,

(

-7Hz), 3.88-3.83 (2H, m, 3.39-3.34 (2H, m, -
s), 2.04-1.99 (2H, m, 1.79-1.73(2H,n%3 1.17-1.11 (I H,

M., 0.30-0.27 (2H, m: MBS (EST) miz: 457 1M+ HI(. [03 ExMGSIEP 119)

i sopropyl 4-(f5-nmethoxy-8-[5- (nmethylsulfinyl)indolin-1-yl]pyrimdin-4-

yl i oxy) pi peri di ne-1-car boxyl ate (exenplary conpound No: 637) (119a)
tert-butyl 4-((5-nethoxy-6-[5- (nethgLsi#Einyl)indolin-21-yl]pyri idin-4-

yl I oxy) pi peri di ne-1-carboxylate - 188 - The sane reaction as in the
met hod. descri bed Exanpl e 56 was perfornmed using 5-nethyl sulfindoline (276
ng, 1.52 mmol) and, instead of tert-butyl 4-[(6-

chl or opyriwi di & 4opbpoxg] pEpsrEansed1 byarhsx Jraesal AeIEie ddt yPr 2

4-[(6-chl oro-5-nmet hoxypyri m di n-4- yl)oxyl pi.peridi ne-1-carboxylate (576 ny,
1. 68 nmol )Pl ORREHT 4GF Ret &C&%%ﬁ%%%}%&e&%ai n a yellow oil

conpound. [0301] To a. dichloronethane (7.5 di) solution of the
obt ai ned oil conpound, acetyl qﬁToride (125 pL, 1.76 nmol) and

di i sopropyl et hyl anmi n¢ (630 piléE$53 mol ) wergesadded at OC, and the m xture
was stirred at room fer R 2. - To the reaction solution,

H t,9 H
(81-1

wat er was Rggg?s xtraction w ethyl acetate three tines. The
obt ai ned or ganik VY i t r and saturated saline and dried
over anhydrous magnesi B ., afk¥ the ¥of vent s distilled off under

reduced pressure. The optal ned gesi due was ‘purified by silica gel colum
chromat ography [(i) ethy etate; (ii) ethyl acetate:nethanol=98: 2-
96: 4-93:7-90: 10, v/vl. ThR sgnme reaction as in the nmethod described in
Exanpl e 61 was performed using a portion (293 ngy) of the obtained conpound
to obtain the title conpound as yellow oil (283 ng, yield: 38%. 1H NWR
(400 MHz, wbX33n 8 ppm 8.21 (1H, s), 7.77 (1H, d,
p is 1 or 2;
R* is a methyl, ethyl, propyl, isobutyl, 2-fluoroethyl
or cyclobutyl group;
m is O;
whereby each R’ is absent;
n is 0;
whereby each R’ is absent;
R’ iz a hydrogen atom;
R’ is a hydrogen atom;
R® is -C(0)0-R*;
2% ig a C1-C6 alkyl group which may have 1 to 3
gubstituents each of which_is a substituent group «o;
substituent group o is a halogen atom, a hydroxyl
group, a Cl-Cé alkoxy group, a ¢3-C7 cycloalkyl group, an
amino group, a mono- or di({Cl-Cé alkyl)amino group, a
phenyl group, or a furyl group; and

R’ is a hydrogen atom.



- 9 Hz), 7.55 (1H, s), 7.39 (IH, J - 9 Hz), 5.39-5.33 - 189 - (1H m,
4.32 (2H, t, J - 9 Hz), 3.81-3.74 (2H, m, 3.76 (3H, s), 3.39-3.32 (2H, m,
3.23 (2H, t, J =9 Hz), 2.71 (3H, s), % 7-2.02 (2H, m, 1.87-1.79 (2H, m,
1.48 (9H, s); Ms (EST) m z: 489 [M[OB% (119b) i sopropyl MCSLLP

4- (f5-met hoxy-6-[5- (nethylsulfinyi)indolin-21-yl]pyrimdin-4-

vi | oxy) pi peri di ne-1-car boxyl ate The sane reaction as in the nethod
described in Exanple 28 was perforned using the tert-butyl 4-({5-

met hoxy-6-[ 5- (et hyl sul finyl)indolin-1-yl]pyrimdin-4-

yl | oxy) pi peri diThe Tormcho @t dios fp O Inol PR rRieed 7 P agr aph
(119a) to obtain the title conpound as white gowder (80.1 ngl_él el gt 769 .
"H NMR (400emgbal dberwylas ppil @23 pRrmageubligaliyipcqeptebip)sasteos (1,
s), 7.39 (1H, d, J =9 Hz), 5.40- 5.35 (1H, n), 4.94 (IH sept, J =6 Hz),
4.32 (2H, #2ePY Hz), 3.86-3.80 (2H, m), 3.76 (3H s), 3.43-3.36 (2H M,
3.24 (2H, t, J - 9 Hz), 2.71 (3H, s), 2.08-2.02 (2H, nm), 1.88-1.80 (2H, m,
1.27 (65, d, J - 6 Hz); M5 (£SI) mz: 475 [M+ [0303] (Preparation Exanpl e)
5 g of the corrpouRd bt
W

041A_(Test Exanpl M) oral gl ucose tol erance
2.Mt0 8.9y of a test conpound was wei ghed
agat @hortar. ile the compound was pul verized, a.
0. 5% net hyl cel | ul ose {g@iuti on was added thereto to prepare a 1 ng/m
suspension. Mce C57ABL6¥ (6- to 8-week-old nmale) were purchased from
Charl es R ver Laboratories Japan Inc. and raised in a cage until they
became 9- to 13-week-old. The mce were fasted after 5to 6 p.m of the day
before t heviteastin On the test day, blood was collected fromthe tail vein,
and the precedi ng prepared suspension was orally adm_nistered to_each of
the mice. Thir®y mPnatesthVier Shiini BEPRY I on1SHPH6d wad ""ff&luf’ﬁé’let@gﬁl ect ed
fromthe tail vein (plasma glucose level in this blood was used as a
pr e- val ue)or FifF ¥ PH- %o %W)g%{ ucose solution was then orally adm nistered
thereto at a dose of 10 m /kg for glucose |load. After the glucose | oad,
bl ood was furtHerScdlilcted fromthe tail vein at time points 15, 30, 60,
and 120 m nutes, The call ected.hl s centrifuged to separate plasna.
The pre-val ue é‘rrl? rﬁ%é’sr%g’cg t&?o%g %g)\g/’g}qg’at 15, 30, 60, and 120 m nutes
after the glucosg | gad were measured using G ucoroder GXT (Shino-Test
Corp.), and the rate of decrease in blood glucose AGO (% from a vehicle-
- 191 - admni %%&%g)ygr@% was < eakgykated. To this vehicl e-adm ni stered
group, a 0.5% net hyl Cel |l ul ose sol ution was adm ni stered i nstead of the
suspensi on of theigoappYAdogEA388bm| Tabl e 2] Conpound Rate of decrease in
AUG % Exanple 1 28 Exanple 2 22 Exanple 22 21 Exanple 31 20 Exanple 44 18
Exanpl e 60 22 RrR® is a hydrogen atom;

machi ne t oMbt ai ¥
test (oGIT) usin .
and then placed in a

ain in each Exghpl e,6a90 g of lactose, 34 a of corn
starch, 20 @\ot}()c a | i nexcel | ul .R°g of magnesium stearate are
m xed using, 81963 a bRgend and th&n c ressed using a tableting

t

N

R®® ig a C1-C6 alkyl group which may have 1 to 3
aubstituents each of which is a substituent group o;

subgtituent group o is a halogen atom, a hydroxyl
group, a Cl1-Cé6 alkoxy group, a C3-C7 cycloalkyl group, an
amino group, a mono- or di{Cl-Cé6 alkyl)amino group, a
phenyl group, or a furyl group; and

R’ ig a hydrogen atom.



Exanpl e 80 19 Exanpl e 83 20 Exanple 85 27 Exanple 92 16 Exanple 93 15
Exanpl e 104 10 Exanple 116 17 Exanple 117 27 Exanple 118 16 [03061 (Test
Exanpl e 2) test on neasurenment of col gﬂpq_concentration in rawcgyg?d
20 to 50 ng of a test conmpound is wei ghed and then placed in a é e
nortar. While the conpound is pulverized, a 0.5% nethyl cellul ose sol ution
is added thereto to prepare a 2.5 np-hal suspension. F344 rats (5- to
7- week- ol & .mal ehearempunckasedotdongChar FégiRi ver Wbakdr &€ori es Japan | nc.
and fasted after 5 to 6 p.m of the day before the test. On the test day,
the body wei ghtiscpfrophé fat(d sarlé-regshvedulandythéfedt"compound i s then
orally adm nistered at a dose of 10 mi/kg to each - 192 - of the rats.
Bl ood is colllmeiad o t q@@%@%&%ﬂﬁ%@ﬁ@.@,Lz,a 6, and
24 hours after adm nistrat,i.gn. e | lected_bl.ood i s.centrifuged to
Jpebfunfize 80d

T
separate pl asn&SOPHEYpI Asrd 6 <54 FEG74nd *PRSn Eppl i ed to 1iquid

chromat ogr aphy/ mass. .spect r.onet.ry. . I ses. {afe the conpound
concentraﬂﬁgéQQ%qﬂﬂii%%ﬁyl.a$@%ﬁ%i Eieé#EEX§%% e f%%rd! gl ucose tol erance
test (0GIT) us%ggtt%b% 1 4_%Aﬁzqg_qgegkyqshggbpgqqggggqibs1me|ghed and then
pl aced in an agate fortar . ile the conpound i S pulverized, a 0.5%
met hyl cel |yl S0l 'jgl'liﬁgq Jierat@ 110 prepang el 5 o/
suspensi o .}3ﬁ§ﬁ§gf#%gre%i%dose§gbf suspensi ons are prepared, the preceding
pr epar ed suspe@sggayi%rgggqeqLuabLysdkhutﬁglwbﬁﬁoayQ)E%ﬂméﬁhyﬁeelIulose
solution to prepare the suspensions of interest. Zucker fatty rats and
Zucker Di ahgtdye imatd i 4at8 JdBey ) tpd pER-visele-dl-¢-ardcedy ‘a@tee jpur chased from
Charles R'ver Laboratories Japan Inc. Before the test, basic bl ood glucose
| evel s and bodyywebghtevametagiustddéetdShémeghall sia fraye) ipepwesnt-
adm ni stered groups. The rats are fasted after 3 to 6 p.m of the day
bef or e t hertlestrinGlirhe tEstoxdaP i HgeE s A RISEFom t he tail vein,
and the preceding prepared _suspension is then orally adm ni.stered to each
of the rats. Tﬁr%PVY%ﬁﬁGP§§ éfﬁZﬁ”ééﬁﬂﬁ?§?¥i§?§ﬁ?nﬁﬁéé&gb 3”1nu§ither
collected fromthe tail - .,193 - vein .pg% m%éﬂém e level in this blood

e “soluti

is used a¥ldBFEMilidE): VAN BRI St

ate;
oH 1% Fhen orally

admi ni stered theret9 at %Fﬁ%ﬁ%ygfﬁ?égkéﬁg_n%gt ggggohgqginéggg&mghe

gl ucose | oad, Br&8§-~8*f co fromthe tail vein at time points
30 mnutes,, .1, 2,..and 4 hour caldserted B00d-jmcent rifuged to
separate 6P§§ﬁ§?m?%ggbééE@QfﬁaﬂgﬁgmbIaéha gl ucose Pévels at 30 mnutes, 1,
2, and 4 hourszaEgggrEgghghuqoggqugd(a@@hgﬁé&mﬁaﬁyﬁsﬁngo@&uempoder GXT
(Shino-Test Corp.), and the rate of decrease in blood glucose AUG (%9 from
a vehi cl e- i sstieTi8l 0 oURHS pealeaulddired. 1 -Tartthixs, et ¢l e- admi ni st er ed
G oup, a aagg?ﬁ%hhylcellgggée solution is adm nistered instead of the
suspensi on of the-gempovraethpdustriak [Apphecapilbuflfopg30gpdolin-1A
conpound of the present invention or a pharmaceutically acceptable salt
t her eof i s/1Ussfilmiak ran -gCt fiorey )ipigreadiddme 1y CR IR EdEUt | cal conposi tion
for treating and/or preventing, for exgnple, type 1 diabetez, | Li.tus, type
2 di abet es nel Ri Bug; tprégrnaneytayabétds & ~Hyper§irefivd toaysed Y ot her
factors, inpaired glucose tolerance (I1GT), diabetes-related disease, or
conplicatﬂoﬂ@Jﬂxﬁﬁﬁmﬂ@ﬂﬂﬂﬁﬂyl}Qx¥ﬂ§ﬂ$¥$ﬁ3539§Tﬁ]ﬁ%ﬁ%Qﬁﬁéétﬁjnpound
P orrnr o0 ™ 1L, 980%" 8 (19T etk 18t B oB)R TREBHLLEAL Y acceptabl e
yllpyrimidin-4-yl}oxy)piperidine-1l-carboxylate;
iscbutyl 4-{{6-[5- {ethylsulfonyl)indolin-1-
yl]pyrimidinw4-yl}oxy)pipexidine—l—carboxylate;
sec-butyl 4-({6-[5-(ethylsulfonyl)indolin-1-

vl]lpyrimidin-4-yl}oxy)piperidine-1-carboxylate;



wherein pis 1 or 2; is a nethyl, ethyl, propyl, isobutyl, 2-fluoroethyl or
cycl obutyl group; mis 0; whereby each R2 is absent; n is 0; whereby each
R3 is absent; R4 is a hydrogen atonj_i§9§ hydrogen atom RG6yicsLLE(0) O- R6a;
R6a is a C-C6 al kyl group which nay have 1 to 3 substituents each of which
is a substituent group a; substituent group a is a halogen atom a hydroxyl
group, a Cl1-C6 al koxy group, a C3-C7 cycloal kyl group, an amno group, a
nmono- or di ( Cl-G6 aidgdpdmettugr dup! { & phetsihgkoupiowrt al 3R Y4 g oup; and
is a hydrogen atom - 195 -MCSLLP 2. The conpound according to claim 1,

r epr esent ed lyyt irel gemet oY L Formlip Bre T141 68 -4~ pRAPAREeTtFeal Iy accept abl e

salt thereof: wherein Rl is a t hyl t hyl , |, 1sobutyl,

2-f 1 uor oet hyl & ZyEliopiREAS group - Q'sp%'; (%ﬂyh%%ﬁlgéﬁﬁ%ﬁfééﬂa%s%nt nis

0; whereby each R3 is absent; R4 is a, hydrogen_a is a hydrogen atom

Rsa is a %ﬂlk&y%&@&¢lﬁ?%§%13ﬂ¥£%p%§§rh§¥%e19f8a§£§%%%$??LZnts gachgof whi ch

is a substituent gro a;-. substi.tue i hyd I
,ﬁqigo—g‘%lgf’rluoroet}a& 84;— g@g—uﬁgk%/?hﬁgﬂﬁ&?}ﬂ%%lﬁl ydr oxy

group, a CJ.- oup,” a cl oal group, an amno group, a
mono- or dj (Gl 6, ) png 7 2; ghepyh _ gL oMPxy0&ca; furyl group; and
R7 is a hg%rééigéigﬁ%ﬁyﬁ-@T%gp@%%gyf%§3.The conpound %ccording to claiml,
whi ch I s: e 30BY '.4-[&6—{5-5{2-f1uqrqethy1)sulfony1]iadqlin-
4-({6-[5-(neth;1sulfon I )indolin-1yllpyrimdin-4-yl}oxy)piperidine-1-carbox

yl at e; 1-v1 11 dAn (4 671 PotyesDybbubiinayl ) cadbbkpidee;
yl ] pyri m di n-4-Yyl } oxy) pi peri di ne-1-car bOxyl at e; tert-butyl

4- ({6-[ 5- (et hydestd franyti) iando]d -nid -yl pypyr dwll Ty Yl fredgy) piper i di ne- 1- car bOx

yl at e; 1- et hyl pr opyl

4-({6-[5-(ymﬂ@wﬁﬁmzdgmyfgyhbmﬁyhpﬂg¢¥p§ihﬁféfﬂanb9¥Y5§W§piperidineal-carbOX

yl at e; cycl opropyl net hyl . .

4- ({6- [ 5- (et hyd ,Sul G Hliusdsig i y 14 pyrd nd o RZREY I BN PRper FHNeA- car box
| at e; 3-furyl net hyl , o

Z- ({6-]5- (Jrresfh]yn}m{micfﬁiym%/ 4 ridbl 9R | HEPHYEFIRET h-42TPPO%YF b per i di ne- 1- car box

MHEINS Sk LA A Lt e
vllpyrimidin-4-yl}oxy)piperidine-1l-carboxylate;
tert-butyl 4-({6-[5- (methylsulfinyl)indolin-1-
yl]pyrimidin—4~yl}oxy)piperidine~1—carb0xylate;
2,2,2-trifluorcethyl 4—({6—ES—(methylsulfinyl)indolin—
1my1}pyrimidin—4—yl}oxy)piperidine—l—carboxylate; or
cyelopropylmethyl 4-({6-[5- (methylsulfinyl)indolin-1I-

y1llpyrimidin-4-yl}oxy)piperidine-1l-carboxylate.

4. A pharmaceutical composition comprising a compound as
defined in any one of claims 1 to 3 or a pharmaceutically
acceptable salt thereof, and a pharmaceutically

acceptableadditive.

5. The compound according to any ome of claims 1 to 3 or

a pharmaceutically acceptable salt thereof, for use in



(@)

—_——=

ethyl

5- (et hyl sul fonyl)indolin-lyl]pyrimdin-4-yl}oxy)piperidine-1-carb0x
2, 2-di fl uoroethyl 4-({6-[5-(nethylsul fonyl)indoli MaSLLP

i mi di n-4-yl }oxy) pi peri di ne-1 - carbtxyl at e; 2,2,2-trifluoroethyl

[ (et hyl sul fonyl )i ndolinl-yl]pyrimdin-4-ylloxy)piperidine-|-carbox
|sopropyl

S[5-( dhd drididi-atd O i pard ditigsd -car boxy

teltélé'}seog}% [ 5- (eth#;wu}f%onyl)lndolln 1- e

rim diinad-ndd %@1&@%] dimnetd zeardoxydiattesd diseassec- butyl

-[6- (et hyl sul fonyl)indolin-1-

rimdin-4-yl}oxy)piperidine-I|-carbOxylate; - 197 - MCSLLP

propyl met hyl 4-({6-[5-(ethyl sul fonyl)indolin-1-

rlnldin ATkl oxyppiuper isdicredingaitborplyapas 2I2cdipimgokoéPhyl oF

5- (et hyl sul fonyl )i ndol i n-

i miai rph@xyfrac@w:)lmadém cﬁcr@pltaé&reowtatté}ex?# 2-53% f4550ridet hyl

5- (et hyl sul | )i ndolin-

ri rﬁ%%@@&ﬂ%lﬁb’”éﬁ"i%ﬁ@% RSN Yat e; tert-butyl
5-1(2-fl uoroethyl)sul fOnyl]indOlin-

rlnldln 4- yI)oxy]plperldlne 1-carbOxylate; tert-butyl

&p”p%';%i"sfgﬁ%! 'g%?v" S2F FABRH WPe8, 575 OF FatrSetnip

- GPropyl sulfony. dal bl 1t th £ for
r%l g_pxé %Lllﬁ oxy p| perl (}" naccegafboiylsgte te@rrteobutﬁ

éﬁ%ﬁlu%qlﬂltgyl H0MH Jd tdRld inwbmposition for treating and/or
i n-4-ylfoxY)pi peridine-1-carbOxyl ate; tert-butyl
LRSS s indpldyetles mellitus, type 2 diabetes
i n-4-yl }oxy) pi peri di ne-1- carboxylate 2,2,2-trifluoroethyl
5- matthyhsyl dmdidbedeld related disease.
rimdin-4-yl }oxy)pi peridi ne-1-carboxyl ate; or cycl opropyl net hyl
5- (et hyl sul finYl)indolin-1-
yI]pyrlnldln 4-y1l oxy) pi peri di ne-1-carbOxylate. 4. A pharnmaceuti cal
conposi ti 8n colpei eEng éowﬁﬁﬁadnasa§eééﬂ?ﬁeénlﬁﬂényﬂén@foPléF@?n% 4°to 3 or
a pharmaceutically acceptable salt thereof, an har HEC%utlcally
accept abl a@di £ armﬁcen%%ﬁ@&&ﬁb@ﬁ&E&&éSﬁﬁlﬁ ) %ﬁfQS 6F clains 1 to 3

or a pharnmaceutically ceptable salt there r e i_n 198 -
treating RRGPGFL e@e&%ﬁﬁﬁ) 1f%léﬂ%¥%?lﬁéppl?8 Fﬁﬁglfgdlééé?es

mel litus, _or d betes r.el at. d di sease. 6. The conpound according to any
one of cl BFF¥ET 3893agﬁpgsﬁhé}naceutlcalIy acceptabl e salt thereof, for use
in treating and/or preventing adiposity. 7. Use of a conpound as def i ned
in any one of clains 1 to 3 or a pharmaceutically acceptable salt thereof
for producing a pharmaceutical conposition for treating and/or preventing
type 1 diabetes nellitus, type 2 diabetes nellitus, or diabetes-related

di sease. 8. Use of a conpound as defined in any one of clains 1 to 3 or a
pharmaceutically acceptable salt thereof for producing a phatnmaceuti cal
conposition for treating and/or preventing adi posity.
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