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[0001]) AZHGHRBNELBZERE (RET) 2GR » SZAIHIEE
JRA AT uERREERE (wild-type RET) R IHPUIIEZEE RS (resistant mutant ) BAVE
M e

[Jeridsiiir]

[0002]) #E4BFf2EEHE (RET ; rearranged during transfection ) J&—fE < BEHK
IR receptor tyrosine kinase ) ERLEUE{CE S AL ARG FE( cell proliferation )
FIAHRAEFE (survival ) AV E NFEETE (multiple downstream pathways ) #&#y
AR EPER S (RET fusions ) BABEEIBAEREE - L HIRERALZER: (papillary
thyroid carcinoma ) FIFE/NATREMTJE (non-small cell lung cancer ) ° —{E{E BRI &
¥ (kinase fusions ) #&/EH# 5 FAYRRASE 53T (genomics analysis) ffEme AL B Al
REGFER A AL AR B &) R0 G R ERE I 3% ( therapeutic rationale )
FE B AR SRR (2 29 AR RE: (patient subpopulations )

[0003) #EHHE RGBS BRI — LR E EREE - SfSE 7
Tz AL 2 A AR EEHHDENERY 2 8EsIHIE] (multi-kinase inhibitor ) HY
FER > AR GRIER R — (A afe ERrM &4 5’8 (RET fusion protein )
HYIR A o 281 > 18 SRR A — B4R o o fI AR SR R R eI R
[ BRRER TR EEIR B - BA KA SIS (inhibition of targets ) FTEE
EHITENE - B R AEI R ANRE Y — R S RS A TR
ME (resistant) HYREST > iEIAZEEAEEGFE(L (kinase reactivation ) 24T
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[0008 Yi5—{ R Fl%5—{E R {AIEILEEE C-CoJiidtalkyl ) Co-Cs ik alkenyl ) ~
Co-Cs WA alkynyl )~ C-Cs JEEE FR( alkoxy )~ B halo )~ Ci-Cs FHERERE heteroalkyl ) ~
e EL (cycloalkyl) ~ 55E: (aryl) ~ FE5E (heteroaryl ) ~ FEE (aryloxy) -~
FACHEEE: Caralkyl) ~ FEESEL (heterocyelyl) ~ FaEZEEL (heterocyclylalkyl)
B EE (nitro) ~ &L (cyano) ~-C(O)R ~ -OC(O)R ~ -C(O)OR ~ -(Ci-Cs 5EkEEL)-C(O)R

(-(C-Csalkylene)-C(O)R )~ -SR ~ -S(O)R ~ -S(O1-NR)R) * ~(Ci-Cs FifE
F5)-S(O)R ~ -(Cr-Co Brf5EEL)-S(O):-NR)(R) ~ -NR)R) ~ -C(O)-NR)R) * -NR)-C(O)R ~
-NR)-C(O)OR ~ -(Ci-Cs HipreZ:)-N(R)-C(O)R ~ -NR)S(O)R ~ #I -P(OYR)R) 5 FH AL
B WA~ AL - IESRES  RiEEA - BRREAL - 05 R  FES A - TTRE - FFRUE
GRS ~ FEEREL - AR E (A2 BB L 0-5 8 RTEUR 5 B R (B R’
DAL P i B i - A 2 — R R — B W 3t L 0-5 [ R ECAYER b B R AL
FEIRELER

R' (BHIEMEE) ~R"~R"~ R~ R"FIR” (EHEIEE) WE—&HHSHE
B EE R -~ C-Coliidt ~ C-Colea A (alkoxy) ~ KX~ FEE (hydroxyl) ~
Ci-Co e A% (heteroalkyl) ~ FI-NR)(R) 3 Eeir—{ElleA ~ e As ~ FIREGEAA
SEFEMEI 5 & DL 0-5 {# R

F—E R MR &S EBIMEAE - C-Colik - M1 C-Coflet - HdE
— (BT RN e R 5B S et H B T DL 0-5 {3 R HU 3

F—{E R BBIHE O A - C-Coliedt ~ C-Coli &St (alkoxy) ~ B ~ C-Ce
FEGEA: ~ A-NR)R) 5 HrpE—{Ee A - Rk - MR E Gt B E it
LL0-5 {i# R* AU 5

Bl R B E |~ R~ B B (thiol) ~ C-Celiik ~ Ci-Co
Siheks (thioalkyl) ~ C-Cofigd &k (alkoxy) ~ C-CoElEkt - BRUEAL - BRIET
B (cycloalkylalkyl) ~ 375 B Cheteroarylalkyl) ~ FEEREL - FIFEIRECEEL

(heterocyclylatkyl) 5 HrE—{MeE - Gilbeks ~ befd ks » fibeks ~ A - IR
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e R e ~ FET Bpe A ~ FEFREL ~ MIBEIRAELE B G2 B BT DL 0-5 {8 RYAUR
B R DAELAT A0 [ T-H 2 REF R (B T BT lL 0-5 {8 R EUR VIR
e EERFIFIR FIR
& —{# R AT RM&IE M S C-Colek ~ BIfR ~ FREL ~ Cr-CoFfle s ~ C-Co
- BRGEEL - FREREL - BUEE (cyano) - HrpE A - A IRE
BRlekt ~ AR E (R E DL 0-5 (@ RT O EAY
—(EA R (BSEIIHIEE C-Colidk ~ C-Coelidt ~ B ~ £ - Bk -
CECTE R DA AR RYRR [ AR R A (EER G AN R AR
m{%0~1~22;
nfk0~1~2~23;
= {HFon— 1l B P g
=2 —{EE s (double bond)  BIEE o020 H
Ei=E—{EHEH# (singlebond) > HIEEo 21
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[0009] FOFEE ARSI - ZbaWir—fEEAEROFEEY) |

RE X! H N
NS
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X2 P N \\
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(e} N~ RQ

R® (R}

(D) » BCH—{EEEREE b alREzayEE
;ﬁ\‘:[jf%A‘X]‘XZ‘RI‘RZ‘R'M‘R%‘R “R°-R-R-R* R* R R -R*~
RR -~ m - fln (IE—FHNFEEERQOREE YT
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R'-R -~ m - Fl n 9GRS R OB S -

[0011] PR ARSI T » = Forn—(EEHE LGV EEEREAD)

R X! H N,
YO \f NH
X2 _N */:/

Réa (R

R3a
R4 R3b
O N- RQ

R® (R

(Ib) -

S — (S R B

H B A-X X R-R**R**R“R"RR-R**R R*RR"R
m ~ il n B9 — G FIES R (A B AT -

[0012] o480 A ~ T~ Ta 20 Ib BT —FHAY L BAGEA G » R A7 5-i
B A BREAG T - RYAOE 4-0E ) PR BREGH - R' % C-C
Ktk Sk rT BRI DL O-3 (B RYHUC - AR EE BRSBTS > m (R 1202 7 R

LG ERSE AU o m (5 1 AR BESHE I o m R 1 RMBRMLE S-ArE > -
H R4 C-Col kst » SRELa R M DL 0-3 {8 RUEUAL 5 FAFEtt B+ » R
{%-CH: -
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[0013 YA Ftbet = T o Ta AV EL RS0 ROGEE & FE ;)RR O-C-C
BEks s ARt BEERE At RMBIEE & ~ £S5 - AT (fluoro) FI-OCH:

[0014] 7A45REZC A ~ I~ Ta 5 Ib (O —F VIR BLASEAFIH - R* - RY - R™ A
R™ (JULBRIESEHER 1 2 o) #VE—FABIIEE G C-Coliks - rkkn] i
FEMELL 0-3 B REUAR 5 JASEE BAGE(BH - R - R” ~ R IRV E—Fh
I EE S SH-CHs § AT BEgEfId - RV R ~ (R AR E/D—¥
RIERF R,

[0015] FA&EREZCA ~ 1 [a ¢ Ib BYFE—FAVFE BB EAGF - RMGEAR -
Cr-CaliE ~ il O-Cr-Cofi s 5 Hoft R' 8V — (B AE 5 (alkyl portion ) {4:1] 4%
PEELL 0-3 18 RO 5 Aese BAR = » RMAEH & - -CHs ~ -CH.CH: ~ -OCH:
A1-OCH:CH: ©

[0016] W&EREZC A ~ 1~ [a B0 b AYF—F AV B > R {pEE S
Ci-Cafoelt » PR EL O eI M DL 0-3 i RV E(T 5 ALt H Rt =p i » RM&EH
FMI1-CHs -

[0017] FA%&&EHE=0 A ~ T~ Ta 30 Ib BE—F IV BRI 5 » F—(E RM&E
THBEE G~ B B C-Color - GeR n] BRI DL 0-3 {8 RTEU S AR
R F—(H RGBT HEE S - B4 (chloro) ~ FI-CHs 5 LA
BT £ —H R EELNZY) -

&80 A~ T Ta B0 Ib AVE—F AR B AGHRE= A F - IR A B—(# 6- B &
IRTUHES EL (6-membered monocyclic heteroaryl) > & &/ —{HEH R T
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Ry
(nitrogen ring atom ) ° JAFREL HAREABIT - IR A RIEH A
A N
N
SR,

[0018]) A&ERE=0A ~ 1~ Ta B¢ Ib AVE—F0THLL LRSI - R{GHS I -
AEEFEMERLLL 0-3 [ RVEN(R » AL BRI > RMBES 4-FILmE-1-5
(4-fluoropyrazol-1-y1 ) ~ 4-EHEME-1-EL (4-chloropyrazol-1-yl)  ~ MpEmek-1-5L
(pyrazol-1-yl) ~ F3,5 —FRARIEME- 15 » WTEEFERM DL O-3 8 RYEU( « Atet
BRSSPI > RIGIEME- 15 > FTEEFRMEMILL 0-3 (8 ROEUM o ASELt ELAgsi=
B n 2 1 e AR ARSI > 0 B 15 M R 15 > TrEEEME D
0-3 {& R™EUfY -

[0019] A4EHEZ0 A ~ T~ Ta B0 b AUT—F AV L ERSEA G - R AE S S
Ci-Cofyedk » ATEEFRMEMNLL 0-3 { RUHUR - PRt AR - RVESE 1 E
Lt SRS Bh  RTZ C-Colekt 5 IR BRI  RAIR “FHHES -

P EESIEAST » ZeEaWh—EEAFEEIoO8EEY)

RS x1\ H N,
R \[/ NH
XN 5

R LR* Ry

R8b R3a
R4 R3b
O N~ R9
R® (R

(o) > cH—(EEEmEE b ol B A
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Her > BAX X R-R-R**R"“R-R-R-R-R**R" R -m#l
RIS (T -

[0020] FYFEEARRALT - ZbaW it —lEEaERADREEY) |

R® (R)n . e - "
(1d) - SCH—(BEERIE | AT A

:/H;‘E'j’i%A\Xl‘XZ‘RI‘R2\R3a‘R3b‘R4‘RS‘Ré‘R7‘R8a‘Rgb‘R9‘mﬂ]
n (AR (AT 3% -

[0021]) PAEEEEEAXGT » Z(beWit—E 2 FERAG)REEY)
H
Ré X! _N__N

\WY\E‘NH

X2 _N

R® (R"),
(le) » SR E—{EEEFEE | rTREs7 1S

Hp - BAX X *R"R-R**R**RRR°*R*R* R ~m#ln
HUEEHESANERE -

[0022] A ARHEALF - ZeaWh—EEFERIDIEEY)
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R® R,

(If) - BRI —{ESEM S b A RE 2 oI
;E\:E'] ’E%A‘X]‘XZ‘RI‘Rsa‘R%‘RA‘RS‘R6‘R7‘R8a‘R9‘m$Dn'f%RﬁD
[ElE (AT E 5

[0023] AZEIHEY S5 — (il m b > AR E U —E e EAEEAD

H
R® x! N_ _N
N =N
IR
R18a R2

R18b R13a

R1 3b

Lo

N \ R17b

R”° (1) -
B —(EEER 2 [ ET iz aT e > o
X%ﬁEN~aﬂﬂaﬁﬁw
X' %% HE N A1 CH :
X M%EA NFICH
RUMBEEE & ~ FEE ~ BT O-Cr-Cali
R™~R™ -~ R™ M R" 09— G185 ERI-C-Colie i
RIBREEE G ~ -C-Cole A R1-0-C-Ca e
R {42 H ER-C-Cobidk
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R {48 5 @F0-C-Coleft
R (& E GFI 5 DA
R ™0 R ™ &M@ T i 5 G F0-Cr-Cafoi ik -

[0024] FEFE ELRERECHI - X {43EEE N~ CH M1 C(CD » X' {%%EH N I CH
X {%#EH N Al CH s R*(pSEH &~ 4 ~ & (fluoro) F1-O-CHs s R™~R™ ~R™
MR"NE—EHFHBIMEAR - FEMZE ) HEDRTPAMRY - RTFIR™
fy—EH&EIG & RYGIEES ~ -CHs ~ -CH.CH: ~ -OCHs A1 -OCH.CHs ; R” {478
FEF1-CH: s R*BEFER-CH: ; R™(BEA G - &R&EMN  R7A R™ &IER
B&RE-CH: > EE R™ A1 R [Ei B-CH:Ef > RTZ& -

[0025] FFEARREALT - ZbaWr—fE B aERA0)m L) -

R17c (IIa) ,
St [BEENIER LTS
Ho, XX AR RE AR CRYSRYCRECR™R™RE R HIR™
BB D 2

[0026] HYHELARSHEASIF - &Y A —EEAGEREAIEMEEY |

5511 H » 4k 104 HEHEAERITE)
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R17C (IIb) ,
s (B T B B -
Hr XXX REZSREFVR®VRY VR VRS R™ VRV RT RS Fl R
(AR D 75 -

[0027] HHEEARHEALF - ZbEPH—E B AR &S R (Tb)

HHEEY) -
R XY N N, R XY N N,
\sz ?u/ \E/\/NH \X@ ?\1/ \E/\/NH
~ = > -
rR& | R? (R Re2 | R® (R
(@]
R8b RSa R8b 0O R3a
R4 R3b R4 R3b
O N\Rg

N~ R9 (@)
F‘SJ\@(FJ)n RSJ\@(R%
(ITa) (IIb)

B HE—(EEER L R AT A

Hp-@wA-X X *RR"R*"*R**R*R"R*R-"R*"*R*"*R R R
R'>R ~m~ fl n AyE—EHORGSHERQIHEYPTLE - g
AMLSEETE (variables ) HYSEH BlH B AR GIATIAIA -

(00281 j 45t 1l Ay BgatA it - Z baYIEA SR b-1 :

5512 H - 4k 104 HEHEAERITE)
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(MIb) - SE—(EEEREE FulHeZ Ay

Hp o BAXX*RR*R**R"*R*R*R*R*R**R**R'*R~
R-R'~R -~ m- fil n WE—EGUOEEHBOILEYPHTE  fEE—
{E AR (variables ) BV RERI0VE RS EBIRIE A

(00291 F45E0 1l YRR BRet it » Z bS5V B A ERE IIb-2 :

R 7
(Rn . I - .
(Ib-2) » B —{EEER(EE [ ez Hy sy -

;H;E'j,E%A‘X]‘XZ‘RI‘RZ‘R%‘RSb‘R4‘R5‘Ré‘R7‘R8a‘R8b‘R9‘R‘
R**R°*R -~ m flnVE—&GOEGSEEQINEEY PG iE - BT —
{EIFTHCEETE (variables ) AV RIAY B A EIRIE ) -

[0030) jA4ERE=C 1TTa ~ TIIb ~ IIIb-1 F1 IIb-2 By H:dh B Fh » 5—(F X'

X' 2 CR) » B EEAFE—(E/mS - F—(E X f X' 2 CH -

(0031 Tt &5 %= 1IIb By L8 BRG] - B2 b P E g &R Ib-3 B IIIb-4

45 13 | » 4k 104 HEHEAERITE)
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X R17a

N I\\l Ny_—R17b
N\

Re (11b-3)
B (EEEF 2 Tz v
Hir > RS R¥+R"+R**R"*R**R"™~R”+R"™+ R™and R*"WF—H 1%
WNESERERABEEYIPTHEHE - BFEE (SR (variables ) AYEHFHIAY
B RS E A -

(Ib-4) >

[0032) AF L R AGIF » RSEHR R —ELEY  GERER L FrYiDy
fE— (L&Y -

L5 —(Em A ASEIRRS R —EEE R4 ) - B E— (bR
GEREZCA T Ta~Ib~Ic~1d > 11~ 1a~ IIb ~ Ila ~ IIb ~ IIIb-1 ~ IIb-2 ~ IIIb-3 ~ =X, I1Ib-4
AEEY) (IRED - £ 1 R —(E{LEY)) Sl —EEEEI2 [ rThezay i » D
Ko —(EEEHEE T iR -

TS — (@At AR R —E 774 - F ARG E — (B4R 3
—{EE AR BIR E RSN - B E AR A B R B A\ — (B L A
AUEEY) (IRED > % 1 R —(E{LEY)) S —(EEERI2 F Bz aVsiiE » 5
—(EEERER. | o] BEAZ AR -

(0033 F£ 50—l ifim o » ARSI it al—{EJ57% - AR e —(E LA Ak 5%
AU EIZ EBHEEME (aberrant RET activity) /MEAYAREHIERS - a8

55 14 H - 4k 104 HEHEAERITE)
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fe—(E e BRI EERIERE A baY) (JREN > 3= 1 i —{E{EE7)
ol H B SEFA R BRI 2 RN - (B SEREE_E AT RE 2 ATEES -

(0034 ) £ 55— - AR Rl — (6 777k% - FACAR— [ EEEES
RREAERDUEAVERS - B e B (ERS — (U E R b e B A IR il 2 (T
ey ORI 22 1 ey —(E{ba?)) E—(EEEmEE Er B2 iR > s —
IEE SHEID 7K

[0035] EF

ASCRT A > 4458 T A (patient ) g~ T {E/#E (subject ) 5 ~ T i A (individual ) 5 ~
M TfEE (host) g Fon—(E NIEE—WIE AR 2 F—HBHEEE A —
(it s e AR EE PR EYE (URR) - B ARAE FE DRSS 5E5 [ 3 AV
FeEfRENREME) BCEEETEEBEERREGE IR (disorder)

[0036] TJaE (Treat) g FI THUAERE (treating) o MFEEFEGERE - Rl
ZIRIAEGE T 2/ —(EfE0R (symptom) - EEERRE - LBl —FE G GIATEEE
MHEERT SRR —EEZ L MBI | RIEREA & - (e S EEe TR =g
AERIR ANHYTERAE SIS ~ MG A & - W/ D iERg e - e D ER e

(metastatic lesions ) HJA/NEGELH ~ HIFFrESRHEHTERE - EREET - E&
#ESEEAFIGRE (progression- free survival )~ FERAERIEEAEATEERT (time to
progression) ° K/ BHNGEAETEE -

[0037) AHEE T80 (therapeutic effect) 5 FRIE—{EENY) > RIS FLE)
) (mammal) ~ HEFFER/AL > (I—EERGHIEEHERSEER - ZIEMH
HHE B A ZE IR — (B b & e (composition ) FTEEE - KB EE AR
& (therapeutically-effective amount) 4 EFEAFEHIY—E(LEY/EE)HYEL

55 15 | - 4k 104 HEHEAERITE)
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BLEFE—(EREIAIEEGRAEFE (over expression) SR E I UEIEE
HEEME (aberrant RET activity ) FfT5 [FEAVERREGE T IR —(E &Y R E
EE (benefit/risk ratio) AR 5 BEYE N EFE L ARNEE SR ERTARED
PERTEN ~ Z(ERE ARG BRI 6 - i DAY B B AR P BE 7 S S s
AR N BRESR A E B LIEIE -

[0038]) WIASCATA » T34 (developing resistance ) 5 Bf5 * & —{E&E
Ve —RIEELAE— B A - ftam s DA RS IR D ~ kB H ek ) ~ B E
HARETE =R ERE (disease progression ) FY—ELHA TAREM - 8 AVEGRE
D 5 2RI - B 1L IS - SRE R AR IR » JOEEFEL - SR A
AR Ry AR SR A fR B -

[0039) THEWE: (Aliphatic group) 5 EFe—EEH - oivdl - BERIRIREHE:
(hydrocarbon group ) M AEFEEEIAIMIANGIAIE » FlAI—{EkeAs ~ —(EkEE - fi—
fIENRES

PIERE: (Alkylene) y Fon—({feEAY—1d —fEALE (divalent radical ) -
JRE ¢ -CH:- -CH.CH>-"  #l1 -CH.CH.CH.- ©

TIEES (Alkenyl) o Efs—(ERsEEA SR 2/ —(E%H# (double bond) -

[0040]) T b ( Alkoxyl B¢ alkoxy ) g B — (@A > A —{EE B HAE (oxygen
radical ) fifEIAE F o AARMEAYE A A EFE A (methoxy ) ~ L5885 (ethoxy ) ~
AR (propyloxy) ~ #5-T & (tert-butoxy) FHAMELY) - 257 T EUESR
£t (haloalkoxy) g Fn—{EERE » Hb—{EEE SR HRERA -
2 EE TR E ARSI (alkoxy moieties)  (Fl4 - £FEESE

(perfluoroalkoxy ) ) -
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[0041] Tkt (Alkyl) 5 =2 — (B8R B HHE % sk S B &4 Chydrocarbon )
AY—({BBEfE AL (monovalent radical ) » BIIZ1—{& 1-12 ~ 1-10 ~ B¢ 1-6 {EbR)E AV E
HEEC T AR A WA R > 3 RIE Cr-Co e ~ Cr-CooJoe i ~ 1 Cr-Co ek
BIRAEE RS - (HIHREIR - BE - 2K - WA - BRE - 2-FE-1-7E - 2-
FRER-2-PNAS ~ 2-FR - 1- TR~ 3-F -1 T A - - FRER-3- T A~ 2,0- T AL 1- P &
2-FAEE-1-TREL ~ 3-FEL- 17 ~ 4-FRAL-1- A ~ 2-FER-2- I ~ 3-FEL-2- KA -
4-FRELD-TREL ~ 22- THRFL TR 33-THREL TR 22T T
SR R T RS~ SRES i ES (neopentyl) ~ OB ~ BEEE Cheptyl) -

Jpe p

SERL (octyl ) -

[0042) ToEf&EE (Alkenylene) 4 Fon—{EkEE: (alkenyl group ) EA Wi{EEHE
B 0 > TRiZSEHES (ethenylene) g Fn-CH=CH-{BE2E « BT LUE X —
(BB 2 E B IR A B AN TS =t v DU B AT = -

(0043 THEE (Alkynyl) o Forn—{EEHE I #EAVIR S 2-12 bR
Tl BA—{E 52 E = (triple bonds ) ByFiEl - REMNEFIEFEHIEER - A
LA (ethynyl) ~ POBFRES (propargyl) ~ F13-CHE: (3-hexynyl) - =#EAVhR
R H A —m] DUEFE M R Ry R AR HUUAS (alkynyl substituent ) HYFT25E

( point of attachment ) e

[0044 )7 5EEE ( Alkynylene ) o 7%~ —{EREE EA R {8 #2855 ( connecting points )
Blan Toa ZHEL (ethynylene) g fAF(EEE-C=C- - gpfEithn] DUE—(FEfEEY
R ~ B— (A — &R E AR -

[0045]) T %53 .45 ( Aromatic ring system ) g {5 AZ8I AT /N3 Cart-recognized )

Fon—(HEERR ~ R - NEMAVIREIR AT > Hh 20— E R

5517 H » 4k 104 HEHEAERITE)
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[0046] " 75 5L CAryl) o (5F5— (BT BHIR 4T —{E B F AL (monovalent radical ) <
BRI RS 275 B 24 fully aromatic ring systems ) 21555 phenyl ) ~
Z55: (naphthyl) ~ FIREE: (anthracenyl) 5 K EAMAVERZ4R - Hr—{E55F L%
Bl & — BB E IS BRI A0 — S ETEindanyl )~ BARREERZE phthalimidyl ) ~
ZepRoiE AL (naphthimidyl ) ~ BKPOEZEEL (tetrahydronaphthyl ) ~ K [EIZEY) -

[0047) Fo5Abeft (Arylalkyl) o 20 PO5(CHEGER Caralkyl) o Fom—{EkeAL
#7r (alkyl moiety) » HApr—{EE G E T — (B AU TR A A iEE
A FF T — BT AR AYRRE - TS Ee s o 50 T e R 5 VB
BIFETRE (benzyl) ~ 2-FRE LA ~ 3-8 NE: ~ 9-274 (fluorenyl ) ~ ZRFHEL

(benzhydryl) ~ FI=RHZEL (trityl) BYHERE -

P78 E: (Aryloxy ) o Fm-0-G7 5L > Hoh 75 BHERER 5T (heteroaryl moiety )
WA FTES «

"R (Halo) o 5 —EEMBRAVERE > Fl20 & (-F) ~ & (CD -
B (-Br) ~ 3@k (-1) -

[0048] THEfeks (Heteroalkyl) s Fm—{#l A BEEEMALIHTGEE: - H—{E]
2R E 2RI - BE H bk DLV MR BIA0E ~ & 7~ BRECHF BT -
45T —(EE{E &iE numerical range YA Cr-Co AT (L2 FAVER IR T8 >
LB GG ESE 1 2 6 (EkIA T - #BFIRER - —{E - CHOCH.CH: B HHEFRR—
Il " =h (C) o FEleE: - ATDAH—{EFER+ Cheteroatom ) BG—{l{E 5 #E
AR B FRYELER AN i RE o TRRIAICE: (Heteroalkylene ) g Fom—{%E
{EHY T SR U CAY A - H— {202 (M Ay 288 R 28 B ik DAY M TR+
BIAIE ~ & - B~ e ELE T -

55 18 H » 4k 104 HEHHAERITE)
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[0049) THRER 247 (Carbocyclic ring system ) g Fon—{EEHIE - #I15 ~ i %IR
IR EIR A% - B —EE LT 2 EMEEHE — e R eIt -
BH2H —ERET & -

PhiREREL (Carbocyclyl) g FoR—{BIRER 2 &0AY— (W BEER 5 AL (UMY
IR A AR EAEIRE R (eycloalkyl) (Pl @ 3RPSES ~ 3R T A ~ BR/KE: - RO
FORIEEEY)) ~ FIEESE (cycloalkenyl) {5140 : B25MGES (cyclopentenyl ) ~
IROMGE: ~ TN MG (cyclopentadienyl ) FIH[AHRY) -

[0050] FERFEE: (Cycloalkyl) 5 Forn—{EEHA 3 & 12 {Ebr/H YRR « 817
=3 BEEAVIET BRI S LGV o (A A g B CAYER R 20 ] DAL
KO 1 — {6 2 ZAE U CEEUR ) » B AR o] AL &l & Y B e B (fused
or spiro rings ) EEHYER(RILH —(ETHFE VBRI - BEEE eV E BIeREH
SERIRIALL - A - I]|E - IRCA - FERCA - &MIbE (adamantyl) ~ MIfE
P& (norborny ) ©
PERIEEE: (Cycloalkylalkyl) o Ferm—{il-GRGEED-FeAmY B AL » H
Bl B E B A S Ta T - T ERGE BRI B offok FHER AR B RS 70 4515 parent

molecular structure ) F245 -

[0051) TEE5&EIB 245 (Heteroaromatic ring system ) g {&ASSEIBET /ST

(art-recognized) » HARIE—(EHIR - #IR - AWMV ALY - K/ 0 —EERA
HESHEM a2V —EERE (Flas - | 2dq) o BHPWeaH
fE R (heterocyclyl) (EFMT) - IRNEEHFf » HF—(ERESFERA
BE—EFER T - BRIV EA 12 3 B04 BT -

[0052 Y 27525 Heteroaryl ) yfa—{E#E S B2 2% 11— (B B8 M8 B B1EE( monovalent
radical ) o AFMAVHSEERFEIELT © O —(REs—(d#E T+ HE5 &

55 19 H » 4k 104 HEHEAERITE)
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IR 0 il > BROEES (imidazolyl) ~ MEEMEEL (oxazolyl) ~ MEMEEL (thiazolyl) ~ =
WREE (triazolyl ) ~ MEERESEE (pyrrolyl) ~ BRIEEAEL (furanyl) ~ ZEERHEE (thiophenyl) -
ML AR ( pyrazolyl ) ~ MEEWE L pyridiny] ) ~ LRI ( pyraziny] ) ~ BEIEFL( pyridazinyl ) ~
IENEES (pyrimidinyl) ~ M5|UEEEEL (indolizinyl) -~ MEBSEL (purinyl) ~ ZE0EEE
(naphthyridinyl ) ~ FIMELEEL (pteridinyl) § () —{HER T B imakE: » £/
—(E#75 HE A —EFER T B 2D S—EER Bk S ERE s LE: (indolyl)
FRI(EEC (isoindolyl) ~ ZRIZEMAEL (benzothienyl ) ~ FMiBkIEEL (benzofuranyl ) ~
TR IR L dibenzofuranyl ) ~ 5L indazolyl ) ~ FRAG BRI EL( benzimidazolyl ) ~
JRAMIGEEEL (benzthiazolyl) ~ MEUEL (quinolyl ) ~ FEEEMREL (isoquinolyl) - M
kAL (cinnolinyl ) ~ BRIREEL (phthalazinyl) ~ MEEUEDREL (quinazolinyl ) ~ MU
% (quinoxalinyl ) ~ #5755 (carbazolyl ) ~ 1Y BEEE (acridinyl ) ~ M3 EE ( phenazinyl ) ~
W3ELREL (phenothiazinyl ) ~ MpWEIEEL (phenoxazinyl ) ~ OEBENG[2,3-b]- 1,4-KElE
-3-(4 G)-B (pyrido[2,3-b]-1,4-0xazin-3-(4H)-one )~ 5,6,7,8- P0G HEMH I
(5,6,7,8-tetrahydroquinolinyl ) F1 5,6,7,8-70 & L I E:
(5,6,7,8-tetrahydroisoquinolinyl ) 5 (i) —{EIRES HiRalxis - B &/ D0—(FF
FIRB S —(E75 HIR L A —(Ef&0EFE AT (bridgehead heteroatom ) > 140 4H-1
EEL (4H-quinolizinyl )

[0053] THEERZ&E (Heterocyclic ring system ) g {5F5EEER - BEERMIZIR 240
Hop g/ —(E3 2RI B 4 R ERIAYER (partially unsaturated ) ((HARREHE
) HazRE sz b— R T - — R 28 0 DUE R s e 4E R RY
BRI BRI (E: (pendant group ) ELAEAR[aZ BRAY [R5 AT DUBERRI: I 47
AL

[0054) FiEIREL (Heterocyclyl) g fRfa—(EMR LG —(EEEHHE - F
VR REER EL AR IVER 2 H O — (B AIE S B H 2/ 0 —(HER & — (8 R

4520 | - 4k 104 HEHIHEAERITE)
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T FlaIrn @ gL (tetrahydrofuranyl ) ~ PO MHEFEEE (tetrahydropyranyl ) ~ I
FUEY L (tetrahydrothienyl ) ~ EEREGEEL ( pyrrolidiny] ) ~ IEEPE B ( pyrrolidonyl ) ~
MRELL (piperidinyl ) ~ BEERE RIS (pyrrolinyl ) ~ &AL ( decahydroquinolinyl )
EEMSEEL (oxazolidinyl ) ~ DREEEL (piperazinyl ) ~ —IEEfEE: (dioxanyl) ~ I
retesE (dioxolanyl) ~ T8RS (diazepinyl) -~ BESEHERL (oxazepinyl) ~ MES
HE: (thiazepinyl) ~ MEIME:E (morpholinyl ) ~ FIZEEEIEE: (quinuclidinyl) 5 (i)
2/ —ER%IFS R H e — R R+ H 20— HA R 2 —(#57 &k -
4 1,2,3,4-PUEPEMREL (1,2,3,4-tetrahydroquinolinyl )~ 1,2,3,4-PU SR ZEmenffL
('1,2,3,4-tetrahydroisoquinolinyl ) ; DARGi)ZE/D—(EEE(GIES HIE Ha 2 —(E5
JH+ H &2/ D — (BT — (55 FEL Ao — R - F0 == - 1H-IhE
[4,3-c]TERE ( 3,4-dihydro-1H-pyrano[4,3-c]pyridine ) HI 1,2,3,4-VU&-2,6-Z50E
(1,2,3,4-tetrahydro-2,6-naphthyridine ) °

[0055) FaEER)esit (Heterocyclylalkyl) g Frn—{Eeibes—(EEEREFLR -
P&A (Cyano) 4 Fom—fi#l - CN HHE -
THEE: (Nitro) g F) - NO» »
P¥REL (Hydroxy B¢ hydroxyl) g #F7~ - OH »
WA » B—EHEES » FIUE ~ m - n FAE A4S E T R —
REA LB » B HARAE FSSE T R E SR -

[0056) AZFMHRYFEEALE YR SETFAE T ERY %] (geometric ) BTG M
(stereoisomeric ) BT » ABEIATHHART A S LL &Y H B8 AR IHEEINE -
BIFENEEC Ceis-) I (trans-) 2V (isomer) ~ A2 (NERFET) AR (4
HFSt) #E Y (R- and S-enantiomers )~ FEER{G EFEY) (diastereomers) ~ 11
A Ee) ((D)-isomers) ~ ZEAFEEY] ((L)-isomers) ~ FIHFEREY] (racemic

F521 H - 4k 104 HEHHEAERITE)
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mixtures ) ~ FIFEAESY] o FBTNITA ErRESR J5 ATRE IR AE— (B EU A5
T FrRESREEY LU IR SVE LR IS EA S o -

[0057) Z3F7cE0E » an AR A — (AR L EVIRVR IRV SRR EREY) - o] LIAEH
AETESEY (asymmetric synthesis) ~ Bk MBI (chiral auxiliary ) £74E 2K %Y
> HrhEENIRRGEERE SV B BB DB - A p B4R AER 5
Ff8Y) - D4 moTaA—EmtErse A A E A (amino) ~ Bi—{EEE 4L
RESRLPIANFL AL (carboxyl) » RIUFH—{EEE WL ENIRZ S0 7] LI G FER B
VIR - NGHE AR AT AN 70 4Gt (fractional crystallization ) ZGEL
J& 71757 (chromatographic means ) JABEZRAYFRIR (G EURY) - B EHIEMF
PRI -

[0058]) ERIESSAREA » & — (BRI EES YDA — (B &S i a4 it i 4 ELAe
SRHHITES EEE (stereochemistry ) H ELE—E (A E 0 (chiral centers) » AJ
B ARRZALEYEIFTE DT RER LA MY - REIERGEMYEREY) -

[0059) —(E{bEHY TG 2 YRE(E (enantiomeric excess) g B¢ " #{5R
VB EEE S EE (% enantiomeric excess ) 5 o] DUBER NialtFrsl AR ETE » ikt
Bhifls » —(EHBEYIEH 0%8— @GR EEYEINGE (RS ) s
&) > M 10%8) 55— TR G B2y Parc iy GElFst) RE5EEY) -

ee = (90-10)/100 = 80%
R — (BRI 5 A 90% Y —TRSR B AT 10%HY 75— B R G A
R EA—(H 0% G REYIAEE -

[0060] A>ZArma 2 b &2 ] L E 270 50% ~ 75% ~ 90% ~ 95%
B¢ 99%HTZA LA — R (form) BlA0ZERY CB5Er) SRR EEY)

9522 H - 4k 104 HEHEAERITE)
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( S-enantiomers ) 1—{E$RF G EEY B EHE @ AR - SELEYEEERYIE
@A (FFs) RERBYHEBEET (HEE) REREEYn5R G =
Vi el

(0061 YASCRE I < AL &Yt n] e —(E 2 2t b & YIRR 5 H R 8
ZAEES] Cunnatural proportions ) HYFRF-[E{iz2% (atomic isotopes ) * Z2FIFER » 5%
{E&YT LU E 12 (radioactive isotopes ) #17R (EER) CH) ~ M (=
EE) CH) ~B213 (carbon-13; "C) ~ Bk 13 (carbon-14 5 "C) » HUBE
fieac (radiolabel ) © A APl Z (L& Y)HY[EMi Z 84 (isotopic variations )

i e S AU - B REFEEASTARFEEN - I » A s 521t
EYIFTE £ R (tautomeric forms )t EREFREASEHAYHEN -

[0062) &R LRkl (free base ) BRERAAE M - (AR MEAVE OIS
LR - TilEEE (sulfate) -~ WRAZEES (bisulfate) - WEFZEE - HPLEE - BEREES -
TREEEE (valerate ) ~ JHIFEEE (oleate ) ~ FFEIELES ( palmitate ) ~ BEHSEZES ( stearate )
A iEREEI( laurate ) ~ 45 LI benzoate ) ~ FLELEI (lactate ) ~ HHAHRFL R tosylate ) ~
TEREEE (citrate) ~ FBZKEEER (maleate) ~ MEHHZELRE (fumarate) ~ BRIABZED

(succinate ) ~ JE i 88 ( tartrate ) ~ 25 — FAER 58 (napthylate ) ~ =% B8 ( mesylate ) ~
#E VEREES (glucoheptonate ) ~ FLAEEAEE (lactobionate) ~ M- GefkbfilLEE

(laurylsulphonate ) » K[E#) (08 - B4 > Berge Z A(1977) “Pharmaceutical
Salts” > J. Pharm. Sci. 66:1-19 ) ©

(0063 YUIA SRl » ASEIH ALE YT LAEA T el e Mt B Coptionally
substituted ) 4 #5753 (moieties) © ¥ - $47d THEHU (substituted) 5 > R
e TRl EEEME (optionally ) o JRTERTTA » #RELE 878 —(EEEE{E S
R — (A ERVIUERU - BRIESASRIA » —( T Al BEEME T, B

4523 H - 4k 104 HEHIEAERITE)
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A DA 2B g — 8 rT AR B B EA —EEEAVHE: - ) BIEETTEE

St a A —(E A B AT DA 8 — (5 B R RE RO EUA - R

L ERZEETTLIAHE - ] DIAIE] » ZR3EHH 7 50y & GRRU A S i 2 6E

BEATEIERT (stable) Bb22 FEIEAITTAY (chemically feasible) (L&A

Yy o Ziga TRREHY (stable) o » WAL - HIS(LEY)  EEFTEHE - &

HIEE > 3o AR BESEE D o EMEVIERR - AEFIfE R — S A ST
gt HAE - AE B AT

[0064]) #HA—(E P EEEMER RV CATGER: ~ B (alkylene) ~ FEREAS ~ #ubd
f&E (heteroalkylene ) ~ Bl ~ FEERRRE: ~ 7 A REFAIFE TS B RAT » B EHVEY
REER ;& - =0
-CN~-OR’~ -NRR* ~ -S(O)R’ * -NR'S(O):R° * -S(O)NR'R® ~ -C(=0)OR" ~ -OC(=0)OR’® *
-OC(=0)R"

-OC(=S)OR’ * -C(=S)OR’ * -O(C=S)R’ * -C(=O)NR'R® * -NR‘C(=O)R’ * -C(=S)NR'R°®
NR'C(=S)R ~ -NR(C=0)OR’ » -O(C=0)NR'R® ~ -NR(C=S)OR’ * -O(C=S)NRR‘ * -N
R(C=0)NR'R * -NR(C=S)NR'R’ * -C(=S)R" ~ -C(=0)R" ~ C:-Ce £ ~ C1-Cs FAkEEE
Ci-Co FEGEES ~ BRBREL ~ (Ci-CoMIRED)- BRI EL ~ (Cr-Co-FEIAICES) - 2RI ~ R

(heterocyclyl) ~ (Ci-Co-JEER)-FEEREL ~ (C-CoFEBED)-FERES ~ 75 - (C-Co
IR EL)-T5 5L ~ (C-Co-FEIFIRED)- 57 5L ~ FET AL ~ (C-CoJHIEED)-#E 55 ~ 2 (C-Ce-
FEERSED)-FE7 B » HAR R et ~ SR ~ FRDEAL - I ICAL - IRhRAL - #
B ~ 5 A - RIS BN E—F » B0 SRR DL —(E =2 (B &
OR*>-NO:*-CN>-NR°C(=0)R"*-NR'R**-S(O}R° + -C(=0)OR" ~-C(=0)NR'R*~-C(=O)R’
Ci-Co e ~ Cr-Co BOfeAE ~ B Ci-Co FELEAERUT

HP R ZE -~ KA~ C-Colir ~ C-Co FETES ~ IRIRE ~ (C-Co-JH IR E)- 28
PR ~ (C-Co IR -ERIRES ~ HEER (heterocyclyl) ~ (Ci-Co- S A - FEERAS -
(Cr-Co-FEM R ER)-FEREL ~ 5L ~ (Cr-Co M ER)-F5 A ~ (Cr-Co BRI IR -5 4 ~ 5

4524 H - 4k 104 HEHEAERITE)
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75~ (C-Co I D) FE 55, ~ B0 (C-Co BRI - J5 L - By —3& > #00]
BEPEMEMN DL —(EE 2R &~ B ~ C-Coloidt ~ Cr-Co B ~ C-Co FEERS ~ I8
BRES ~ FEER ~ 5L~ BT R

R'FI R A& BB A E - C-Colkt ~ 30 C-Co FibEEE - Hk (R0~ 1~
57 2 o AR A BRI ZEIR T BTZCRA R 2 BUCE -

[0065] & 1 AEHZHIRIEEY)
==x7) iR

o T

100 N N K X
7] i NT N7
<& 7'% o

101 H N Ho ||

J N
102 NN O H |/N N
4 3 i
—T TI% )

103 NN

N =
H H |
o | ﬂ\wcf gl
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n=x7 &=
105
106
107
108
109
i
oy N 7
110 NN Ho ||
2 A N™ "NTN__F
N P W
it
TSN SN
11 1N O Hol
% A NN, F
U e
i
112 S NYO N I\/NN .
N \ F
ﬂ pN N}
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s=x) ST
0
J
113 H N H |
7] S N N}m
HN-N =N =
0
NTNF
114 N Ho ||
TR D
HN-N = N=
N 0
e 7 N =
WQ Odey
= N N/
AN -
o
N SN
116 N |/
77 ) ’\\I}F
HN-N N N=
0
N~ N
117 N Ho [
7Y N ’\\‘}—F
HN-N N N=
0
\\‘\”\N 7
118 NN Hoo| |
7N N ’\\I}F
HN-N N N=
o
“\\”\N SN
119 H Ho |
N N =
Z 1 T ] oH N}—F
HN-N N=
SN
120 |/
s
N\

5527 H - 4k 104 HEHEAERITE)
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(m=¢? &=
Il
121 TN
s
N\
0
“\\”\N | SN
122 HoN H
S OdRe s
HN-N N=
0
=N
123 ih?@)cfﬂ ]
== | X -N
Y>—NH N )N\\>/
HN< .
0
N SN
124 g \‘Cé” $
7Y ’\\I}—F
HN-N N N=
i
H A ~
125 NN Hoo| |
7N N ’}‘}F
HN-N ~N N=
0
O
nr 7 N =
126 5 7 N
Y}NH N ’\\I}F
HN-N N=
3 .
127 ] \N N; _N I\Il}\':
N/ H |
H N
O =
SN
128 |/
-
N\
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m=x?)

129

T
§
prd
T
A\
z-Z
Y

130

I

z

/
pd

Z
z-Z
Q
M

131

Z
z
prd
I
z-Z
Q
!

132

Zz-Z
Q
M

133

Z

Z )
z
T

7

z

z

Q
Q

134

135

I
Z
z
Z
5

N X
N H | =

I
pd
\
pd
\
O
T
Zz-Z
(2
M

136

I

Z

/
pd

pd
z-Z
Q
M

137

I
\
X
e
I
4
I
O
Z' N
4
Q
M
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w=x7 GERE
L
138 / N7
_ )\ Nud OH |
\/>7NH N l\\lyF
HN\N N\
0
—N
139 / %, . N =
_ )N OH |
\/>7NH N "\'}F
HN\N N\
0
—N
40 Cr- Oy
= N | NS
\/>*NH N '}‘}m
HN< .
L
_ N F | -
/ A
HN\N N\
0
142 /) 7, N =
_ \ N F ?H |
\/>7NH N ’\\'}F
HN<y le
0
—N
143 c—\ 2" N )
— N | NS
\/>7NH N ’\\'}F
HN- e
o)
N 7
144 N Hoo [
7 | N ’\\‘}F
HN-N N N=
0
—N
14 &P@A o
— N | 2
- O
HN<y L
o)
H N o
146 N_ _N o |
1 ) o N ’\\I}F
HN-N N=
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m=x?) S E B2

>N
147 |
o
SN
148 |

L
0 rOerTL

150 \_:/FO\(')LHA[/Nl

—N L :
15 Salhragl
WNH " TN V)

EEALSYIRIEERIS b AT R AR T TR ] A ATl 7R -

[0066]) TaEme2 a2 HJEEEE ( Pharmaceutically acceptable salt) 5 {4ig5ASE
HHE—(EM L & PR LTS - PrEF AP E H o M s At AN R SR A
S 2 e o BERIER bnl iz 0 EARE o] DAL S TR ARSI B A AL AR A AR S
+ (counter-ions ) $TAENMZK » EREEETE © (DELINECEE (acid addition salts) >
HATRNERIATBE AT R - Pl S EABE (BiL) - SURRL - TRBE - 1% - thEBE -
Hetslg (sulfamic acid) ~ BEEE - —&MERL (wifluoroacetic acid) ~ —&EEME ~ N
% ( propionic acid ) ~ & Chexanoic acid ) ~ 3RJGE PN ( cyclopentylpropionic acid )
ZIEERE (elycolic acid) ~ X f% (glutaric acid) ~ PNERES (pyruvic acid) ~ L%

4531 H » 4k 104 HEHHAERITE)
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P —B% (malonic acid) ~ ¥E¥EE (succinic acid) ~ LZLEE (sorbic acid) ~ Pitin
1% (ascorbic acid ) ~ #E5H (malic acid ) ~ F52KH# (maleic acid ) ~ ZEEHZE R (fumaric
acid) ~ A (tartaric acid ) ~ #15ER% (citric acid) ~ KHE (ZZE &M ) (benzoic
acid ) ~ 3-(4-FR A R EL) AR B i ( 3-(4-hydroxybenzoyl)benzoic acid ) ~ T [ ( picric
acid) ~ PUfERZ (cinnamic acid) ~ T {CF% (mandelic acid) ~ BRFZ (AR )

(phthalic acid) ~ A*ERE (lauric acid) ~ FEmEE (methanesulfonic acid) ~ ZJf%
T&RE (ethanesulfonic acid) ~ 1 ,2-ZJ- Gl (1 ,2-ethane-disulfonic acid ) ~ 2-¥%
2 ehElEs - 750EE (benzenesulfonic acid )  ~ 4-S &S ~ 2- 250505

( 2-naphthalenesulfonic acid )~4-FR #hiERE( 4-toluenesulfonic acid )~ &5 ( camphoric
acid) ~ TEHEEERE (camphorsulfonic acid) ~ 4-FAEL —FH[2.2.2]3%-2-%-1-# 4

(4-methylbicyclo[2.2.2]-oct-2-ene -1-carboxylic acid )~ &) FEfERE( elucoheptonic acid )~
3-FEANEE - AR - - T EESEL - ARERR0REE (lauryl sulfuric acid) -~ 7
MEME (gluconic acid) ~ ZEEME (benzoic acid) ~ AERE (glutamic acid) ~ £
FZSHEL (hydroxynaphthoic acid ) ~ 7KA58% (salicylic acid ) ~ BEH5EL (stearic acid )
RO BN (cyclohexylsulfamic acid) ~ ZEfEf% (quinic acid) ~ ZEEEHE (muconic
acid ) FOEAACIAVEE 5

20 QE —(EE M E IR L EYNT - Em @ —(E BRI

X > Fldn—{Eins:EEE 7 (alkali metal ion)  —{Efg &k (alkaline earth ion )
s —{E T BlineE sdie - SmEaE ) > Plua s b - SELH - &
24085 f8/b# S8 bin S& (0 - fE8LF - IR EE#H & (ammonia)
B(b) Bl — {5 1% (organic base) AHAC > PILIHERRNE (aliphatic amines)  HEEH
FZ( alicyclic amines ) 8075 B A F 2 aromatic organic amines ) 1z ammonia )~
FHELE (methylamine) ~ “HEG ~ KSR - HENEE (7% ) (picoline) -
ZIER (B ZEE) (ethanolamine ) ~ - ZEEH# (diethanolamine ) ~ = - Z B2/ -

@Jc
e

7. —F#(ethylenediamine ) ~ B & 8% (lysine ) ~ FE &M% (arginine ) ~ E & (ornithine )
&g (choline) ~ NN-TFFEL HF (NN'-dibenzylethylene-diamine ) ~ &G E

9532 H - 4k 104 HEHEAERITE)
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[RI( chloroprocaine )~ & +[R( procaine )*N -"FEFE 2.7 N-benzyl phenethylamine )
N-& RS (N- methylglucamine piperazine ) ~ —{@E(FREHEE 5

(tris¢thydroxymethyl) -aminomethane ) ~ @& EIHEH$Z (tetramethylammonium
hydroxide ) ~ FIE[EFEY) -

[0067] ZERIZE B ol Eez iV s — 0 a5% » DURGIR  8 - 81 - 5 88 & -
POfE R (tetraalkylammonium ) FIH[FEEW) » X EZLE&EYIEE —EpEERERE
(‘basic functionality ) -+ {UFE @ MEHITEEEAEIILTER - PIROSERE - |
JATEEE ~ P OTREE - FHAEREEE (mesylate) ~ SRIEFEEE (besylate) -~ FEFRES - JE

RIEBES (maleate) ~ EBEHEE (oxalate) FIE[EZEY) -

2]
4]

[0068] ZER&H R
A HERIAH R0 & — B ARSI A LAY — B (E R

( physiologically ) S(&E7I22 E ( pharmaceutically ) AJ#25Z09#0EE (carrier) ° 445
TEERE2 R RE S AV#ELES (pharmaceutically acceptable carrier) g Fern—{EEEREE
FE R EARL  4HREERER B, (vehicle ) BIA0—{ER B S E BSIERL (filler) -
FRREE (diluent) ~ BUEE (excipient ) ~ "ARIECEE#1ER (encapsulating material )
FATA 7 G A T = B8 4H Y (subject composition ) SKFLER 5> o (kAL
JHE T[T (acceptable) s FmHABL T EMHBYIFIE VRN ES - HA
FEHRAFGE - IR EERIE E AR E R B RIS - (DEE
K Bl pE - EAtETIRERE © QMR - IR TS S E Rl - Q)
4R (cellulose JRIHATAEY) - (AN gk F4L HH E:48 4 22 (sodium carboxymethy! cellulose ) ~
LEAMEZR (ethyl cellulose ) RIBEBEARAEZR (cellulose acetate ) 5 (HPHEE B
( powdered tragacanth ) : (5)Z8Zf 1 (6)BHEE (gelatin) 5 (EAy 5 @REFH] > B
4R A AE (cocoa butter ) A& (suppository waxes ) : (O)EHE > HIAEAH
kT B (cottonseed oil )~ &LIERFH (safflower oil ) ~ ZREH ~ HEEH - £k

5533 B > 3t 104 E(BHHERHIE)
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FIAR I 5 (10) B2 (glycols) » B4 2 (propylene glycol) 5 (11) Z7TEE
(polyols)  BFIZIH M ~ LZFLHEEE (sorbitol) ~ HEEEE (mannitol) FIE 2 "B
(polyethylene glycol ) 5 (12)B5%5 - FIATHEL £ 85 (ethyl oleate ) F1 H #£:8% ZF (ethyl

laurate) 5 (13)¥H5 (agar) 5 (1D)&EH] - FlS A LRSS bm © (15 %K
(alginic acid) > (16)AEELENE /K ( pyrogen-free water ) > (17)ZF2BREE & (isotonic

saline ) 5 (I8)MARERIAE (Ringer ssolution) 5 (192K © QO)BEEEEELEENR

DLRe 1) At i R S5 C 7 R AV A S -

[0069]) AZEHA = ARV FeEd T =CH TR ~ BB YMGEE (parenterally )~ F5HH
T AUE5E (by inhalation spray ) ~ [EH ~ &HLFT ~ ES - DA (buccally) -
L fe A — (B AR RS (implanted reservoi) © %45 T RGIES MG EE

( parenterally ) A SZHT A » (A BLFE K2 T~ BFHRA ~ HILAT A ~ BEIERTAY intra-articular )
"B BRI (intra-synovial )~ Bg'& AN Cintrasternal )~ &5 Cintrathecal )~ FTACintrahepatic )
7)1 (intralesional ) FIEAP (intracranial ) B;E5S (injection ) 7+ (infusion )
Rl - FYF L BRI G - AEH 2 4HE R AR ~ BE A Cintraperitoneally )
ECEFHRNAE B - AEEH 2 4B eIV T A A 0 R] DU K M ECH M R - &
BERAFIR n] DA AN FT R $ (o P28 & Y 73 OB (dispersing agents ) ZH
A (wetting agents ) MR (suspending agents ) ZRECTT =SR]
DU AT — (B TE ERG B 5 b n[ 32 f MR R B S A o i — (B - B A R e 2
o BIN—(EAE 1,3-T " BERa/ER - A8 Al 20y EARLER G - AT K
MR R F BB EACEER 5 IEAh A EH (fixed oils) fH&7E E#EH

TE BB EIEGT S TE -

[0070) & T =& H Y > v DUHE LR/ DEyA s O i S Ry B ol o
JHAE (mono- or di-glycerides ) ° HERGE&BIHHEE (oleic acid) FIEHYH HASETAE
Vel FERS F GBI ELES  sA[E R AR BRI R - a2 Y R A B EE it

534 H > 4k 104 HEHEAERITE)
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A (castoroil) » FAIEEMIVE LEEALEEE (polyoxyethylated versions) * i&
ARG R AT L a A B R R R I 2 RO - Bl B AL s
R EGEE (E RSS2 BRI I (dosage forms ) AFEFLA (emulsions ) Al
R RV EC T TR AVAR R SRR EAt R IRy EDS AT (surfactants ) (00
s CIREEFSMAT) (Tween) ~ FIEREA (Spans) A ALEKIECE R EERIZE
T RESZ ARG © RES ~ BCEA BRI Y SiE 2 A= P ] A R SR (R HE A (bioavailability
enhancers ) > AT LU AT EREC T HY HAY -

(0071 YA Z4HA = 227122 | w1332 4H ) RE AR 1 i AT 32 <2 (I 28 T A B -
BRI R FRHIREIRN L - HIBE - 58 - KMRHREORTR - RZOR
FREVSER > 8 (0 FAVEIS SRR ZLER FoRk © 22088 (Lubricating agents )
WIEEHERLEE (magnesium stearate ) #8H HLERAN o B IR SEAY Y ORI HL T
= AR R 2R FIR R TR © A5 AR B K MR IR R RIS
BT TEMERCY RIS ERECE RO © (IR A R - FEqinkAl - 55 &
BB SR LA -

[0072] 55— 5Tl » A350H &~ SERIEE B alBesz el il ise IR BRI =R - {E By
ERF4EE (rectal administration ) 5 38 EeFR Y B (Zof5 S Bl — (2 i S
R RDES » ZAUPEITE 208 BERS AT B RIS Fiiis - RILEEBAE
Rl HEEY) > IEAPRMEIE T OIS ~ 1588 (beeswax ) F1F Z —F2 (polyethylene
glycols) o

[0073) A<8%8H >~ 8874128 | ml B iNAH Bt B i e - o Rl 2 & Ve PR A2
& FEEAF RN EEDEE E > LR ~ o NG (lower intestinal tract )
HYEEIR s AR S EEEES E R EE N EI A EEZEUE - AR TIEENE

5535 B > 3t 104 E(EHHERHIE)
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EREC 5 FE R BT DU —(E E RS RIAC U7 ( 08 R11H ) S—(EEE 1Y ERE (enema )
BCTT - [ ey s A7 RE] (transdermal patches ) HAJ{HH -

(0074 ) BER: EERE AT » AREERIZE FuTRE2AYAA R o] LABC 55— (838 & YECS
Bl Cointment) # - HHIEMR HGIENBOSAEN—(EE 2 [EES T - HIYAS
FHIH ZALEYN EE S B EES R EH IR - ATRYPH (mineral oil) -~ J&AS
A9 (liquid petrolatum )~ AN ~ 7§ 8 ~ BE LM% (polyoxyethylene) ~ T4,
ZIEEEY) ~ AR (emulsifying wax ) FI7K » S5—J5TH - AREEHE A0
AR DARC 73 E — (B & 195674 (lotion) BFETH (cream) # - HAEMER S
RPN BURREN— (BB EERIS T AvEEa T - EEAVERS R EIE
1B - AEYrH ~ (IZLREEFEEREEERS (sorbitan monostearate ) ~ R LLIZLAERS 60

(polysorbate 60 ) ~ +7<EELHEEE ( cetyl esters wax ) ~ i iz ( cetearyl alcohol cetearyl
alcohol ) ~ FEE:+"JElE (2-octyldodecanol ) ~ ZEFAEE (benzyl alcohol ) FI7K

[0075) ASE0H 7 BEFIEE F oz fyaa et vl DL & A SRABEEE AT (nasal
aerosol ) BB AR (inhalation) JEA&H » S FAH eI IR L MIBY SRR FC J<H
S 2 St BT S - H TR E AEEKOST - (EATFEZ (benzyl alcohol ) Bt 75
ERISTEEE ~ BRI (absorption promoters ) ARANGRAFE A] 2 © &b
#7( fluorocarbons )~ kz /B HAM B4 84 A ( solubilizing agents )ak 73 #CRI( dispersing
agents )

KR ZALEYI G R — B - HEEGEE LR
W~ FrE 1 BMEF s -

[0076] Ei&E
AEHAEEY O FREEREE o[ 2 iV ER AT R EEE 5297 (deuterated variants )
M (Toxicity ) RUGESE 0] DUHAHAEESE (cell cultures ) BB SR ayiEAE

5536 2 > 3t 104 E(BHERHIE)
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2EM1E2F2 7 (standard pharmaceutical procedures ) ZCHITE » FEEIEE (LDw») 2
FRAERSHY SOREBIEIIHIE - FEAEE (EDw) ELRASNY S0%%4 4 /6B

M FEEIaRBER ZEAVEIEEEZ (LDs/ EDs) B2 8 FEE (therapeutic
index)  EEIRECRAVAERIEBAVLEYISE ANFIHE - &l geld 2RI
RV EEYIRE SRR THE G — R % (S PIMEIE 24 B U VIR IR 2 -

R BB IR R R (K (M P EIEA -

(0077 )% B bt & i E FOE iR Fe 080 vl DU R i S s B v Bc Jrest PA
HEAFAEH - EREEYIINEE e E s NSO E E P HANE
HYIM IR (circulating concentrations ) HYFEE P - il S8 {5 AV RIRIE R HY
e BUARIE A DIE S (EFE TG - SiMEEEY) - J6R FAREE o] LA
A E I E ) R A ST - — (&2 vl LA YR A EC st DL — (i fhE
ZEHIIMAT R E P R R EHIEDRE (IC)  (JRED > BB (baYItRE
ZEF|—(EIEAREY B AHH] (half-maximal inhibition of symptoms ) ) » E3HE&
ATRE i FH DA S (Rt e S AR A BT E - Bl S RORAHE i 8

(high performance liquid chromatography ) B] DUHIE M4 A= -

(0078 ) & AJRFE T » SF LT — (B K2 5 A B B R G (5 5
TAZSE - IEFTIE A R LA REYE - 8 - R - R
VERI « Gf ~ S5HEROISRT  HERER  SUTOHR - RO ARSI £ R T A
PRHIBREEE - (EA PP A S0 — (B SR B B th RS TS TE
(LI -

[0079] J&7%
EAE R E RSP (RET fusions ) FEBAEETIEiE T EV A Rl —fili = -
iSRRI S Y A — (M Aa e EPRAEE R (RET kinase

i

37 E 4 104 E(EHHBERIIA )
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R FIF AT UEFEEEPE (wild-type RET) AH[E 5 FIL > WIEHLEEAT
A (EfofEGE g s PEE (B A B AR AU B A S AR (R 0 e A AT
etk TR AT IR R, o AR R IRAS I T AR R e - &
PERHTMEZE S48 (resistant mutant )

domain )

(0080 YA PR s iE SR FERHRA T Iy E SR b 2 b G YRy SRR
T AIEUTRTRE - X EEEN R A I GER E P R A - (H

HIZRE RS L PEAT A Ry kb -
FA TR ERE | EUERREDE VB04L

({m=x?/ FACR-FEUIHIRE | A R2-FEIIGIRE
(nM) ( nM)

RREE 11 45

(Cabozantinib)

NAEE 4 3597

(Vandetanib)

ZHIJEE(Sorafenib) | 7.9 95.2

Eif&IEE 12 53

(Regorafenib)

(0081 YA SEHATR BE 2 A b Vsl i A TR e 8 1 i PR ATE

E o JRANEE AR S S G H I SR I ERIFEEE B AR ( A
FREHEUMEZE S (RET resistant mutants ) g ) [FEAM » REEBHZALEYT ] DUERE
PES R IR A A AR S - LR - IR R At R
ARy

5538 B > 3t 104 E(HERHIE)
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[0082) ZE&RILATEM] » EAHEAEREEYIEE (structural biology ) FIERG AT » DA
FEH & Z 0 T 51 (codon sequences ) > Feir—{E P58 e A (0 T
(codon) HIA—{EA[EIRIREERE - FMIEETTE - EFUaR EHHEDIEZEEE
B DAL TERIA AT 852288 (point mutations ) fEEEFER EHEE B/E T F 804 FI%
B (gatekeeper residue ) pa R BUERABGEITZ R OEEL o FRAEE ARSI
o BZZEBEG AT BELE 804 ~ 806 ~ 810 ~ 865 ~ 891 ~ A1 918 Bk ; HifuEFZ EHHE
DU Ze B RRa R R E PIEEE - VB04L ~ V804M ~ VBO4E ~ Y806C ~ Y806S ~ Y806H -
Y806N ~ G&10S ~ G810S ~ L8G5V ~ L8T70F ~ S891A 1 MO18T ZEHEEES -

[0083] el 2 FE 7 — M 2€ 52 e #E R ( mutation-promoting agent ) BI40ZEs TR
fEEPRZ (N-ethyl-N-nitrosourea s ENU) » B DUSUE B M-I E 28 8 A R % B — (&
R EAAIAE] (B0 - — (B ARV AR EBEE AR BUAIHIR] (RET wild-type
inhibitor ) ) MiE#4  RZEMAEHORE - 2 HZHTE DR (2-100 (E3E5E 20
W) WA bEYEE - 3-4 EIRRITEAAEAE A& (cellular outgrowth) (1Y
BrEH (wells) - PR EIURIZ EHERIREERSE (RET kinase domain ) & LA
WA ze s (JRAD > EfFi B LATE EEPEE O B R AI)
#iE ARl PR Ea ) > ] DARERRIRETM: SR E R MR
ZE TR V804L ~ VB04M ~ F1 Y806H ZE844G -

(0084 ) FEHi EME DR A= BIRE AT R PEAI 2 S R R S AR - HhRR P i
ZAEEY ] DLRIHG G — {6l A B B A i e HEE AR IR AR A -
{FI ] LR AO R SAEREITE © £ BASIRE T T (5388 B HIRBR AL 28 7%
( papillary thyroid carcinoma (PTC)) ~ HHARIESEEEE (medullary thyroid cancer
(MTC)) ~ i&$&4HAERE ( pheochromocytoma (PC)) ~ BEIFEEARIE (pancreatic ductal
adenocarcinoma ) ~ 2&2E P47 g 7 ( multiple endocrine neoplasia(MEN) ) { MEN2A
F1MEN2B) ~ #2141 # 9% (metastatic breast cancer) ~ SEAHE (testicular cancer)

5530 B > 3t 104 E(EHERHIE)
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7INg P it /N4 A AT S (small cell lung cancer ) ~ IE/NAHREATEE (non-small cell lung
cancer) ~ MEMEEEME LIRS (chronic myelomonocytic leukemia ) ~ AHE ELAE T
( colorectal cancer ) ~ UNELEE (ovarian cancer) ~ HERARSEE (cancers of the salivary

gland) -

(0085 SiE LA L &9t Al DUE A e —(d S e 3 R AR AV m R S R 1
PR A~ B E B AR E B AR EPFEEIGHTR A - AT A ORI —
{3 — B2 [ aE i SRR s B e A T MY AR I L S Y H ) 20
B 2 L EAGE A o 2 A uE i SRR ZE B RS (B VB04L - VB04M
VE804E ~ Y806C ~ Y806S ~ Y806N ~ Y806H ~ G&10R ~ G&10S ~ L85V ~ LE70F ~ S891A
FIMOIST » RS TAVEM: (active) g RER—EHEGYIRE(EETTAIIHTE -
E/VHP— DT RER B AR 1Ok (uM) ~ 500 0K (aM) > 250 57
oK~ 100 52K~ 75 70K~ S0 0K~ 25 50K~ 10 0K~ BS FRORAYHEEIHIE -

[ 0086 ML FR Airf it > { B & Eal ey o] AR 4 1 sREAE B &) B oAt i
FuiEfE B PR (RET-modulating ) {LEYSEMLGRREIOFR - (R BRE
il > AR L EYEAR R O] AR — (M (M8 5 DU AL & Ia fH4aEE -
~EEJE (Cabozantinib (COMETRIQ)) ~ FLEEMIJE ( Vandetanib (CALPRESA)) -
ZHIIEB(E VS E) (Sorafenib (NEXAVAR)) -~ £FEEB(EFEEEF) (Sunitinib
(SUTENT) ) ~ Fat&IEE (FEE#H%) (Regorafenib (STAVARGA) ) ~ 44 |E ( Ponatinib
(ICLUSIG)) ~ Ef&#rPiE EI2) (Bevacizumab (AVASTIN) ) ~ 52 L E ( Crizotinib
(XALKORD) ~ sEIEEECGHTP) (Gefitinib (IRESSA) ) A EEHEFTEHL ;
A EFRAL G EEH BT DRI BIEZR B At G R &) LARH R 2A A B S 18
4REE - R AbEY o] DAH MU SR EER i E —EE I 7+ - 2oy
AIIEC T

4540 | - 4k 104 HEHEAERITE)
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[0087] E i fo]

LUT BB ARAZER - i R RBEMRRZ 2R

REHZALEY) O HEEN N-24(0Y) - RTINS TR AT 5
{H HARIG R 2 S RS 2 (F—2 W0 Ml s pitE 752 (Synthetic Protocols ) FIE
T AT aiCE RV a G R - UM VIEIAR T %8 < BRI ALR A R B AR LG
Yo —Rea5 | —EENE A ERE TR BRI B T AR AR
DUREACE A — AR RIS DAUEDR ~ BRI i A T LAY — AR s ok 2l
FEARIEIR AR EY) -

H’E

[0088] GEKGETEEHZE 1

HyN 6 X1
Br, Cl 2
Y \ NH \Y T NH \Y
RS X Br,Cl 1. n-BuLi ~-N Hydrol ~N
Y oH y rolysis OH
Pd-mediated
coupling reaction R®
R3 R? R3b R3b R3b
R“ O OR o OR
o] OR
H
R® X! N N RS X' N_ N 6 w1 M
= R X N
TNH N 7 I i TOYOF
RS R, x2 N /j oasT X2 N 1/j XN Sl ., X2 _N
8a F R 1 2 Or 1
>~ g |JOHE®H, _ R (R%)m . R® R Bhco, R® LH (R
) .
Amide RE5 R RE® R3a R Pd R® R3
coupling "
reaction R* R R R R* R3® R* R3b
P N 07 Nope 07 "N-gse 07 "N-gs
RS 7 5
R® R (R R (R), RS R,

[ 0089 I 51 A 1485 ( organolithium halide )3k F{E A 1455 organomagnesium halide )
FIANIE T E:$8 (n- butyllithium » 7-Buli) ECEAEZ(EEE (Isopropylmagnesium
chloride > ~PrMgCl) FREE—{E75E (B4 Caryl dihalide) - M5 =7

(arylmetal reagent) AJCAFEEHETT/IAC (addition) 2 —{EEEHUCHYER CER
cyclohexanone ) {#EEfE R S BAE e LA T PR R BE s b P EE IRV ( Synthesis
of Ketone and Boronate Intermediates ) o P& ARF ) - Bred FRYR{EYIOT LA
152715 (SnAr conditions ) MELEEBE LSS (metal-catalyzed coupling

F5 41 H - 4k 104 HEHEAERITE)
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conditions ) NEE—{E75 E M (arylamine ) #E7T—(E#E & & (coupling reaction)
Ll —{E =3RFE A EY) (tricyclic ester intermediate )+ % FEAZEAERRIE IR
T HKEE Chydrolyzed ) &R (ERE » B ES (EiE (amine) (ZEEERL
{BEMELL ClEE P EYIALEE (Synthesis of Amine Intermediates ) 5 Pl 7572
B ET—(ERER RS E (amide coupling reaction) - FERERZ E LLREFTHAAL

< a2 EPHIIRIEIR B RG] - Bt o] DU E— P InEMED - BHRET - =
Al AT LU s B (fluorinating reagent) #=#@ (b L& TN (DAST
Diethylaminosulfur trifluoride ) FE3E - EA—{EiR EFmILZEY) (deoxyfluorinated
products ) FIER/KZEY) (dehydrated products ) BBEEY) w4 /KEY ] AEIEAER
BRGNS (Pd) FIK (H:) -~ 3¢ (Pd) RIFFE&$% (ammonium formate ) HY1%
LN R - EA—EEFEY) - St e AR EPHIGERY & 6] -

[0090] SERETEET5E 2

R8a

RB??TR% X1 N
6 Nucleophilic aromatic e y1 R* R3b Y \{ NH Hjor
R X3 Cl Br HN R xe ~N NH,HCO,

\{ NH substitution Y \[
L /N — N Re R’ >m Y
Y ) or Pd-mediated (R1)
Cl, Br m coupling Cl, Br m R86 R
R4 R3b
0~ OR
RS_XI_N R6 XN N
N / \
e g g
= X< =N ~/ RS X2

N
. R (R 1 ) (R7 Z 1
R Im Hydro|y3|s R Rga (R
8t Am|de ot
R coupling R R
R* R3b reaction R4 R3b

[0091]) izt BEU S E (nucleophilic aromatic substitution reaction ) &7t
N A — (@l — BN E AR (disopropylethylamine 5 DIPEA ) 2= /%

F( triethylamine s TEA ) » FE—{B 20780 o > 288 1 — B{EP) (Cheteroaryl dihalide )
5542 H - 104 EHESHAEFEREAE)
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AT LI & B —(E =AM (amino pyrazole ) PAFERt —¥RZ& (bicyclic ring
system ) % ERFET RSBV REE S SRR bAR S S (Palladium-mediated
coupling reaction ) FIANEEAFE A SZIE (Suzuki coupling) ~ Jiti#s Eh#ES & (Stille
coupling) ~ HRFFHEGIE (Negishi coupling) » F & £ — GRS -
s E] - DR —(E =32 %40 (tricyclic ring system )~ Z3(IHEE - FERIBLHEE
T 2T RS RIER I (X = 5[ B0 M =B(OR):) T &
FET BB EIRE R & B TE AR ARV S EU IR OB ETEE S (cyclohexenyl
boronic esters ) ( ZEFEERGIL{LEE LB T ZIHMIEAREIYAIR (Synthesis of Vinyl
Boronates ) g {6RYH TR E )  DARHE=IREFERS (tricyclic carboxylic ester )
TR EY) PR R RS AE B BV IR T K $2— (8 % ( carboxylic acid )
HREEY) © B T EYEE ARG 2 & E A eV P EYE 5] 9 A
W o AR A EY) -

[0092] &RGETEHZ 3

o O
Re_X{ S ” RG x1 OH
| hag
R8a 1.Zn X2 N
mCPBA HOAc POCI
85 R3a > RBa 2 3
R 2. _—
R* R RGW/XH/S\ R8b R3a
0™ OR R3b R3 R4 R
o OR 07 OR
Cl, Br
PACI2dppf
R%/X%/Cl HaN N, Re X1 N RS | X{_N /N\NH
i T NH \{ 'NH ; o
X2 N </ x _N _ XN 1/J
Rea | R (RYm Rés | R? (R1) 1. LioH R%# | RT (Rm
—_ —_—
RE5 R% Pdmediated  R® Ros 2 Amide R® R3
4 4 coupling " coupling R -
R R reaction or SnAr R R HN-R® R

0O~ OR 07 SOR 0] N-~Ro
RS 7 5
L@“‘ ho R R

5543 H - 4k 104 HEHEAERITE)
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[0093] —ERURAVER e fer{ B4 (substituted cycloalkyl iodide ) { #efEps S b
mnEl T BRI EAURIEL (Synthesis of Todide Intermediates ) g &Y T Bt
E) FUEMESY (activated zine ) FR¥E » $FLARTEITEMLUS (L - EHEEIMER
53T 77724 (method of Reike ) 2 L1 = FAEL&HREE ( Chlorotrimethylsilane s TMS-C1)
1 1,2- 2R 258 (1,2-dibromoethane ) BRFE 5 sZ B ASEAR 1EMRFERERET -
SEESCREALEIT LR G £ —(EFEFS AR EY) S REDIM A (thiomethyl
group JZA1& SE S B R BE( sulfone )~ FERRPENE L T 7K ~ A1 = & Sk ( phosphorus
oxychloride ; POCl: ) S5 R & (oxalyl chloride ) &/biBFE > W7 L —{E & )
S AR TS EY (SnAr) 1FREGEMELFREEE (Palladium-mediated
coupling reaction ) F&IC T » F—{#75 5k o] AT THAE (displacement)  Z8{& =
Bkl (tricyclic carboxylic ester ) 1ERE VB MAAE T o] LH/KER » A p—1
Hle R EEY) &R R E YR T DU AR S8 A (SRR h R E 0 E R 9
Pl - A pelahe e 85 Y -

[0094) GEGTEHZE 4

6 1 HoN N H
RYXYCI' Br ’ \[/ ‘w-Boc  RE_XL_N__N
R8a ! 1.Zn XIZ _N ‘/;/ W|/2 Y \E N—Boc
——  R2 LF R 8 g /gz (R1/):/
RBb R3a 5 R 4 N
4 3b 6 1 8b 3a Pd mediated
R R YXYCI’ BrR R coupling RES Roa
o" o X2 _N R* R reaction or SnAr R4 K3
0O~ "OR o7 oR
Cl, Br
PdCl2dppf
6 1
R X\ N /N\
! NH
X2 N s~/
1. LiOH R R (R'),
—_—
2. Amide R8P R3a
coupling R B2

5544 » 4L 104 H(EHREAERITE)
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[0095]) —{EERAVEREEML B (cycloalkyl iodide ) ) (EEFERE S bAE AL EL T it
{E¥ R EYIAIAIE (Synthesis of lodide Intermediates ) g {6&JE FRTIGME )Y - H
EMESFRRER - SR AR EDTEE ML - SR EIRMEIRA G S 7774 (method of
Reike) 0L =EEEREE (Chlorotrimethylsilane » TMS-C1) 1 1,2- 38 Z05%

(1,2-dibromoethane ) BB » sZEEAFEEE] - ARG R T - SEEEH1E
Rl LI & 2 — IR & s &SR EYIFIERAIAYEI{EE: (halide group) ##
EIEFSESS (SnAr) T B sl e B R & K2 FE (Palladium-mediated coupling reaction )
BT o - ES R TIRE (displacement) » R ] DB AR PREE D E T
14 (pyrazole) N-H DIRTRE REALAIE T &kt (Boc) OREE © A& —IRFLHARS

(tricyclic carboxylic ester ) FEREMESlEIEEN T A LARZKAE » A2 pli— (B2 RL e
EY) » W P EEY BRI PR A - BEE R PR EY ] AR &
fEAREEE P EEY TR PR EYAIRIEE (Synthesis of Amine Intermediates ) g
(AT NPl - A MR A Y -

(0096 ) & A b eI RI 2 R DR S E RER B - BB A LIdA
WG R B BERIEER - S AR E E A S B RS H 6
- BLEERYIE (GURI) ~ THREEY) ~ SREYNZ A RIE - BIANRRERYEEE [] DL

(e R AEE R AR RS » —(EfEE R n DIE R — 7w E e —E LA
HINVREGYITER - M-SR E N EPEE - ] LI B A EE SO E ] — [l E
BRI E A -

[0097] AZRALEYIHVEL A o] LA S A F{EE B REEAYPRE (protection) M2
fri& (deprotection) ; ¥ PREEFILIRENT K ~ LK S HEAVIREEAVEEH » —
(EAHIS B @ E RS ] ARPORE - re&EA BB mI DI - B1I40 Wuts
A1 Greene % » TH & THREE (Protective Groups in Organic Synthesis ) &

5545 H > 4k 104 HEHEAERITE)
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S5hiy EF > (John Wiley & Sons A EIHRR @ #1ZEPE (New Jersey ) 2014 4£) > Ik
FEHHIA R A M RS -

(0098 Y A A<EIE AT E R 2 AR & J7 AT LA RIS FE - B2IAER - EEYIE
R AT LA YEEE 534 7% (spectroscopic means ) B2l » B4R CEE 434
(nuclear magnetic resonance (NMR) spectroscopy ) {fFil&1 'H 5 "C) ~ 419 Est
73#f7 (infrared (IR) spectroscopy )~ 736G MIEZ (spectrophotometry ) ({31411
RIMREF HDE (UV-visible) ) ~ BEEIHTE (mass spectrometry(MS)) ~ B8
[ A EROREEfZ 58T Chigh performance liquid chromatography (HPLC) )
SCHBEE 5 HT (thin layer chromatography (TLC)) = M &Y ESC AT 5347
BEsAIE -

[0099]) JEAHEE AT EeE ot (LCMS) : BRIESSHERRIE - FrERfEEeE s
Mr-E g5 47 (liquid chromatography-mass spectrometry (LC-MS) ) &% (iR
MEAIEUEAR) BREEE 224 CHR > —(EE R —{EZ i mAL5E 6120 'Ea% 5y
PTEERTZE (i AL5E-1260 JRAH BfE oM 248 (Agilent model-1260 LC system) &%
BE AT 2285 — (B %t Poroshell 120 (EC-C18 » M A/ 2.7 fok
HAR 3.0x50 2ok ) MAHE R (Agilent Poroshell 120 reverse-phase column ) HYEEIEZE
BT {b- K SRBRBE B ES-API ionization : electrospray ionization- atmospheric pressure
ionization) - FZEIEEZ—(E 0.1%FE (formic acid) FAZKZ A 0.1% FREL TS
ZIF Cacetonitrile ) ZFRAVERIEEY) > A —#EEREE (constant gradient )
1€ 95%7KVE / S%HETEE] S%rKME / 95% A RIS BIMEAE AR ENREAE 4 778 » ik
R[EERE 8 1 ZFF (1mL/min) -

4546 | - 4k 104 HEHIEAERITE)
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[0100] BfmANRHEE otr-E3 04 (Prep LC-MS) + B{ERI S0 E
SIRRTE 22.4°CHE > (B 22485 —(E Luna Su C18(2) 100A ~ AXTA Hf4E + 250x21.2
2ok FOARE RN B R SR B 4% (Shimadzu Discovery VP® Preparative system )
FEE  BEEE S 0.1%FEE (formic acid) FA7KZIERAL 0.1% A 205
LIRAVARIREY) > FIH—EEERREE (constant gradient ) & 95%7KME / 5%H
PRE S%KM: / 95%H HERVFS ENHES BB AE 25 o8 » J R By [E e iV &7 8 20
Z7F (20mL/min) - (B EGIERUEIE B - £ —1{E Biotage A\ FIRYFUR AR
{% (Biotage Initiator microwave ) BETCHHLZAILL -

Wt gtk © WIS HTE T LAE @ Teledyne Isco CombiFlash® Rf
BE708(—{ Biotage® Isolera Four BEJL M ET}E

[0101 Y& FAZREIRAEE 4T BRI AR A E FA%ERE 5 H NMR
spectra ) 4 fFH L FLEZ 400 H B2k @5 % kB (Varian 400MHz Unity
Inova 400 MHz NMR instrument ) (HHEHUHFRT (acquisition time ) =3.5 PVH7A 1 PP
A 16 2 64 fh) - HASEUR L BT E — FHELTEAH (residual Dimethyl sulfoxide 5
DMSO) €250 HETE) > ArAET R HELriE (Deuterated DMSO 5 dimethyl
sulfoxide-ds ) JEEITPHVE FALALE 7% (parts-per million (ppm) ) #H °

[0102] EHEH 1 L&Y 109 Al 110 HYERL

TR (IR A4S)-N-((S)-1-(6-(4-Fi- | H- T - 1- 2O -3-25) 2 28)-4-(4- FFZ-6-(5- i
2~ | H-IE P 3- 22 G 2 - 2- 2828 B 2

( (1R, 4S)-N-((S)- I-(6-(4-fluoro- 1 H-pyrazol-1-yDpyridin-3-ylethyl)-4-(4-methyl-6-(5-me
thyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide)  (1E=47 109) Fl
(18,4R)-N-((S)- 1-(6-(4- 70 | H- UL - |- T BE-3-22) 7 28 )-4-(4- L 22- 6-(5- L2 1 H-HL
M- 3- B G - 2- IR (LSS T

5547 H - 4k 104 HEHEAERITE)



201720809

( (1S,4R)-N-((S)- I-(6-(4-fluoro- | H-pyrazol-1-yDpyridin-3-ylethyl)-4-(4-methyl-6-(5-me
thyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide)  (1EZ#7 110) H95
&

FEEDREN—HERRE (1 KRB T 87 N-((S)-1-(6-(4-5- 1 H-MEEE
-1- B IE-3- ) ) 4-(4- FHEL-6-((5- FR A2k | H-MEEPAE- 3-8 S ML g - 2- BD) 2 - 3-
K FaBERE (N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yDpyridin-3-yDethy])-4-(4-methyl
-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)cyclohex-3-enecarboxamide ) {50 Z=
5 (mg) ° 0.10 Z&E. (mmol) ) 1 10%$EA5 L7 (Pd/C ; Palladium on carbon )

(20 =5 ) S 205 R(S 27101 /NS> &R R S P8 555% T( celite )
JE# (pad) #E - FIRMH AL S OURAE G )8 AR A A ROR AL 4 A L - ARRY
R LAY — (1R 4S)-N-((S)- 1-(6-(4-3\- | H-TEEME- 1-BL) 4 0= 3- %) £ Fs)-4-(4- A B
-6-(5- FR - 1 H-LEME-3- A g A e - 2- 55 B A Ay

((1R,4S)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethyl)-4-(4-methyl
-6-(5-methyl- 1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide ) {1477 109
10.0 Z5¢ > 19.9%) FI(1S,4R)-N-((S)-1-(6-(4-F - 1 H-ALEMe- 1-F)IHEnE - 3-8, 2. 5)-4-(4-
FH - 6-(5- FH - T H-MLE M- 3-FR G ) A - 2- B0 B C R A TR

((1S,4R)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yDpyridin-3-ylethyl)-4-(4-methyl
-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide X{b&%7 110;
248 258 > 49.5%) - RyHCERS - BHaotT (ERETiE) (MS (ES+)) CoHuEN:O
FOK 1502 &5 1 503 [M+H] -

oyl

(0103 (1R, 48)-N-((S)-1-(6-(4- - 1 H-HL - -2 )L G- 3-72) £ 28)-4-(4- FH 2= 6-(5-FH
2 | H-HE P 3- 23 20 22 - 2- 22 I8 28 PR e

( (IR, 4S)-N-((S)- I-(6-(4-fluoro- 1 H-pyrazol-1-yDpyridin-3-ylethyl)-4-(4-methyl-6-(5-me
thyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide)  (1E547 109) -
'H-NMR (400 MHz, DMSO-d6) & ppm 11.66 (s, 1H) ~ 8.82 (s, 1H) ~ 8.68 (d, 1H, /= 4.4

F5 48 H - 4k 104 HEHEAERITE)
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Hz)~8.39 (s, 1H)~8.35 (d, 1H, /= 6.8 Hz)~7.92-7.86 (m, 3H)~6.89 (s, IH)~6.37 (s, 1H) ~
6.12 (s, 1H)~5.00-4.97 (m, 1H)~2.50-2.44 (m, 1H)~2.40-2.15 (m, 7H)~1.90-1.85 (m, 4H)~
1.55-1.45 (m, 4H) ~ 1.40 (d, 3H, /= 6.4 Hz) -
(18,4R)-N-((S)-1-(6-(4- (- | H-HL L - |- L IE-3-78) 2 2 )-4-(4- FF - -(5- P

- [ H-I - 3- 2 S B - 2- 80 I R M

((1S,4R)-N-((S)- -(6-(4-fluoro- 1 H-pyrazol-1-yDpyridin-3-ylethyl)-4-(4-methyl-6-(5-me
thyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide)  (1EA#7110) -
"H-NMR (400 MHz, DMSO-d6) & ppm 11.62 (s, 1H) ~ 8.78 (s, 1H) ~ 8.66 (d, 1H, /=44
Hz)~8.38 (d, 1H, /=1.6 Hz)~8.23 (d, 1H, /="7.6 Hz)~7.93-7.84 (m, 3H) ~ 6.83 (s, 1H) ~
6.35 (s, 1H) ~ 6.15 (s, 1H) ~ 5.03-5.00 (m, 1H) ~ 2.59-2.50 (m, 1H) ~ 2.50-2.46 (m, 1H) ~
2.14-2.02 (m, 6H) ~ 2.02-1.84 (m, 4H) ~ 1.63-1.55 (m, 4H) ~ 1.40 (d, 3H, /=7.6 Hz) -

[0104] EHiB 2 5P 112 ZEEK

FEE | 1 S 2-2-6- FHEEN-(5- FAE- | H- - 3- )l 4- %
( 2-chloro-6-methyl-N-(5-methyl- 1 H-pyrazol-3-yl)pyrimidin-4-amine )

H,N DIPEA Y\(
H = DMSO =N
h g

cl cl

—(lf] 2,4- — & -6-FE:-1#nE (2,4-dichloro-6-methyl-pyrimidine )  {120.00 2352 »
7362 ZEH » 100 EE) ~ 5-FE-1H-MEMWE-3-F# (5-methyl-1H-pyrazol-3-amine )

(78.65 2% » 081 HE.» L1I0 EE) M RRNELZER (DIPEA ;

N,N-Diisopropylethylamine ) (142.72 2352 » 1.10 EH. » 1.50 & &) > FHREqamE

( Dimethyl sulfoxide ;s DMSO ) Z /A RHVERFRAE 60 CHUER 16 /NEF > JREZBR > 1F
GE T GG/ 2B (PE : Polyethylene /EA ; ethyl acetate) > 5:1
1:1) BIRRIECSER - RIEREY)ZAIZE 30°C - EREAKK (800 2F) 4 » 24

BB REEY A HER- T ZR (MTBE © methyl tert-butyl ether ) ZZHL {800
549 F > 4L 104 E(EHHBIFIRIAE)
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Z71 10 R) - AfEREEHKE (400 271 3 K) ~ B/K (brine) 7 (400
271 3D AE Bz  BIRE o YR TIRGEEIR - RIEER I —
FHGE (DCM : dichloromethane ) (10 2T/ 5 ) &k > AR ([EHE @O EE 2
2-5-6- FFRL-N-(5- FH - 1 H-ME - 3- %) DRTE -4-

( 2-chloro-6-methyl-N-(5-methyl-1H-pyrazol-3-yDpyrimidin-4-amine )  { 105.60 Z35¢ >
47214 25H. » 64%) - BH&ERLURAE @ fE o ir-E s o M o sl 7 A i

97 o
oty

[0105]) #25% 2 © S5k 4-(4- FF2-6-((5- A4~ | H-VH - 3-22) 4 MBI - 2- )T - 3-
- 1-FEBEET (4-(4-methyl-6-((5-methyl-1H-pyrazol-3-ylamino)pyrimidin-2-yl)cyclohex

-3-ene-1-carboxylate )

KoCO3

geacs g; e
E 2
07 o7
—EREVIEH 2-8-6-FHE-NM(5-FHEL- 1 A - 3-5L) -4- i

( 2-chloro-6-methyl-M-(5-methyl-1 Apyrazol-3-yD)pyrimidin-4-amine )  {0.530 2% °
237 ZBEH) ~ LE 4-(4,4,55-TUHE-1,3,2- S FEMERIobe-2- B IR - 3- W i
(ethyl 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-3-enecarboxylate )
€0.530 A5e » 23T = EH) ~ DUSEREEH (0.819 AT » 5.92 25H.) £ HEke
(dioxane) (8.8 ZJ) /K (2.96 Z271) VAR » FHERIET 10 04 - 24%
TIATU(=ZREL S (PA(PPhs): > Tetrakis(triphenylphosphine)palladium(0) )  €0.137
ANy 0118 B2HE) A EREEE  ME RSV — (B BB Y 125°C
A 80 7738 - AR LA EBIRIRE - R S 0 1 “HEHGE/E AR (DCM/PA ;
Dichloromethane Isopropyl alcohol ) AI7KA53E| (partition) @ /KfEHE#E—FH 5 :

550 H - 4k 104 HEHIEAERITE)
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1 & RNETER KA RE S0 - FIRBEINEZE - R - JRAEE RIS
R > W EHZ CE A (silica gel chromatography ) it (BBEE/EMT (gradient
elution) * 0 2 10%HEE-—EHE) ~ FF E=CREEET LA 4-4-FE-0-((5-
FRES-1 AR M- 3- B0 B AL W - - B ER - 3- M PR A EE (ethyl
4-(4-methyl-6-((5-methyl-1 HA-pyrazol-3-yl) amino)
pyrimidin-2-yl)cyclohex-3-ene-1-carboxylate ) ° MS (ES+) CisHuNsO2 BE3K @ 341 » 45
B 1342 [M+H] »

[0106) 224% 3 © S/ 22 4-(4- -0~ ((5- - | H-1E MR- 3-22) S 23 I -2 2 ) 2%
CNT-1- 708 (ethyl
4-(4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-2-yl)cyclohexane-1-carboxyla
te)

ehanol
07 0™ o7 0N
L7 4-(4-FARE-6-((5-FAJk- | AENEEIAR- 350 B I W g - 2- 56 PR - 3- M PR A

€040 AT > 1.2 25 H) BY4RE (11.7 2H) B AL (Pd/C ;
Palladium on carbon ) { 10%EE &L > 0.125 /A% > 0.117 =B H ) fIEHEZ$% (ammonium
formate ) 0.296 A5 > 4.69 2FH.) - KEAERAESYIINENE T0CHERE 30 778
Mg RE) 2 RREORE - OB —EE %+ (celite) [F2 (pad) #JE > FHH
B ey gt NERE IR A IRAEY AR RS Y sEE (g i A4iiL
(FEFEaMT (gradient elution) 0 2 10% - —&EF k) - 55— @E3 1 49IHE
2 AV L E: 4-(4-H EE-6-((5-H B L MR -3- 0 R A e - 2- B IR e - |- F2 B
(ethyl 4-(4-methyl-6-((5-methyl-1 A-pyrazol-3-yl)amino)pyrimidin-2-yl)

4551 H » 4k 104 HEHREAERITE)
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cyclohexane-1-carboxylate ) ZJEREY) © MS (ES+) CisHasNsQ» B3R 343 » 455 © 344
[M+H] -

[0107]) 2565 4 © S5 4-(4- FFE-6-((5- - | H-IHH - 3-22) 8 BBl 2- 201 2
-1

(4-(4-methyl-6-((5-methyl-1H-pyrazol-3-ylamino)pyrimidin-2-yl)cyclohexane- 1 -carbox

vlic acid)
H3C H N H,C N N
YT t{NH | YN QNH
NN = LiOH NN =
THF/EtOH/H,0
07 o

O~ OH
R RSB EEEMEE/KEY (Lithium hydroxide monohydrate ) 0.029
AL 0.70 25EH ) AIA—{# LA 4-(4-FHE-6-((5- - 1 AELEME- 3- ) S L W g - 2-
EOPR - 1-FRBREE (0.12 /AT » 0.35 ZEEH. ) FYIUE RN (tetrahydrofuran s THE)
(28 ZT) ~ 2B (28 Z71) F/KIVAER @ B IEREY) 6 /N » ZMEITA
EAEIKIEERE (37% 0 0.072 2T 087 2EH.) - BN EREYIRGHET
B EE

[0108) #2247 5 - S/ (IR4S)-N-((S)-1-(6-(4-75 - | H-If - |- B IE-3-2E) 2 7E)-4-(4-
LB (5 L I H-- 3-28) SR B M- 0- B B - 1 HE
((IR,4S)-N-((S)- 1-(6-(4-{Tuoro- 1 H-pyrazol- 1-yDpyridin-3-ylethyl)-4-(4-methyl-6-((5-m

ethyl-1H-pyrazol-3-yDamino)pyrimidin-2-yl)cyclobexane-1-carboxamide X 1EE 7 112)

4552 H - 4k 104 HEHREAERITE)
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H
N

N
N N,
W ~ NH NH, -~
N._.-N — . H
N
, e |\N HATU, DMA
7 N\il?
Ao - 07 “NH
H,C |\N
7 N\,\N?
F

TEIREDREM - A 2-(7- E AT = FME)-N, NN N'- T8 B EC IR 7 st bg i P
(HATU ; O-(7-Azabenzotriazol-1-y)-N,N,N' N'-tetramethyluroniumhexafluorophosphate )
(162 2352 0427 Z25EE.) A (EEZ AAEE 4-(4-F E-6-((5- FREL- LA IR E-3-50)
FHROMEIE- 2 ENIB ITEARTE (7225 0 023 ZEH.) -~ (5)-1-(6-(4-F- 1 H-TEEHE-1-
Homsng-3-5) 7 ey B ((9)-1-(6-(4-fluoro-1H-pyrazol-1-y1)pyridin-3-yl)ethanamine
hydrochloride salt) (97 Z5¢ > 040 Z2EH.) ~ F1 " EFEZFE (DIEA ;
diisopropylethylamine )  €0.34 ZFt > 1.9 2EH.) Ay _HEHEENF (DMF
Dimethylformamide ) 3.8 Z71) VAR @ R FEREYHREE 10 775 - 238
ZiE ZB5 (EtOAc s ethyl acetate ) FIZK B> & - KA T FHEFI & /KR RIE L -
TEWRRR SN _EHZKE - dB OB o RSB B A4t (B8t

(gradient elution ) : 0 £ 10% - " &G A 2% = ZFERZ (triethylamine ) ) >
15 F—{H 5 EEESAI(IR 4S)-N-((S)-1-(6-(4-F- 1H-MEME- 1- Btk e -3-5) L55)-4-(4-
FHE-6-((5- FH - TH-MLE M- 3- 5L & A W e - - 56 B e - 1- R s et

((1R,4S)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yDpyridin-3-ylethyl)-4-(4-methyl-6-((5-m
ethyl-1H-pyrazol-3-yl)amino)pyrimidin-2-yl)cyclohexane-1-carboxamide X{E&#7 112 5
26 Z 50 AL 13% ) » MS (BS+) CaeHaFNoO ZE3K 1 503, 4558 504 [M+H] > 'H NMR
(500 MHz, DMSO-d6) & 11.88 (s, 1H) ~ 9.48 (s, 1H) ~ 8.66 (d, /=4.5 Hz, 1H) ~ 8.38 (d,
J=2.2Hz, 1H)~830(d, /=7.7Hz, 1H)~7.94 - 7.81 (m, 3H)~6.83 (s, IH)~6.16 (s, 1H)
5.02 - 4.93 (m, 1H)~2-57-2.49 (m, 1H)~2.26-2.16 (m, 7H)~1.99-1.92 (m, 2H)~1.88-1.80
(m, 2H) ~ 1.58-1.36 (m, 7H) °

5553 B > 3t 104 E(EHHERHIE)
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[0109] EHf] 3 (L&Y 120 HIERL
HEE 1 ESH(1S4S)-Z 2% 4-(6-)R-4- FLILIE-2-28)-4- 8 IZ - F S I

( 4-(6-bromo-4-methylpyridin-2-yl)-4-hydroxycyclohexane-carboxylate ) R (IR, 4R)- 2%
4-(6-}R-4- R OE-2-7)-4-FEBTZ - 78 I B (IR, 4R)-ethyl
4-(6-bromo-4-methylpyridin-2-yl)-4-hydrox ycyclohexane-carboxylate )

| N Br | N Br

AN Br /N /N
| 1. n-BulLi Z OH Z OH
=N _ > + :
(0]
[ 0
O :
P2
! 1 o~ o7 o™
(

less polar by TLC)  (more polar by TLC)

—{[d 2,6- —JR-4-FHELMELE (2,6-dibromo-4-methylpyridine ) {1.00 2252 » 3.98
S5EH ) ZERE0 2 ) HNETRE  2alE <78 °Cr ANERFIE T &E##E (#-Buli
n-Butyllithium ) 2.5 HZHEE (M) - 1L.74 2 > 437 25 H.) ZFRIIAFIUA
B 1278 CBRERZIETR 15 i » B0 4-2AfERCEREE 4B (ethyl
4-oxocyclohexanecarboxylate ) (811 257 » 4771 Z2EH.) - LRAVEEWHE-T8°C
P 30 i - AARINAGIRIEY S b KR REE SIS (quench) IR —&
R - G OFA TS - B EE SNEZ R 18 RORYE » IR seB a4l {b(PE:EA
=2:1)  BE—HE BEREN(IRAR)- L 4-(6-/2-4-FHELMETE-2-F)-4- 58 EIR T
fE-BEEE (1R 4R)-ethyl 4-(6-bromo-4-methylpyridin-2-yl)-4-hydroxycyclohexane
carboxylate) (FEH g t0fg /oAt & (less polar) > 500 Z5e > 36.7%:K
) > MS (ES+) CsHuBrNOs B3R © 341 » 455 ¢ 342 [M+H]' ¢ DUR—(8 (5 o[ B
HI(1S,48)- L5 4-(6-1R-4-FH LI ENE-2-50)-4- FE IR CUe s BE T ((1S,45)-ethyl
4-(6-bromo-4-methylpyridin-2-yl)-4-hydroxycyclohexane carboxylate ) (f£&fE@ /g7
MMM (more polar) » 500 Z5T » 36.7%4E ) » MS (ES+) CisHuBrNO;
K341 B 342 [MHH] -

45 54 | > 4k 104 HEHEAERITE)
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[0110) 285 2 « S/(18,48)- 25 4-FEIL-4-(4- FFEL-6-(5- FFLL- 1 H- - 3-JL S 0
IHIE-2- )18 78z E4 ((15,45)-ethyl
4-hydroxy-4-(4-methyl-6-(5-methyl- 1 H-pyrazol-3-ylamino )pyridin-2-yl)cyclohexanecarbo

xylate )

H
Br N N
X X .
| | N
N ~N ==
: OH : _OH

Pd,(dba)s, t-BuXphos

070 o707

—{E(1S,4S)- ZF 4-(6-7R-4- FFELOLIE-2-55)-4- FERIR O e 2 R ( (1S.,4S)-cthyl
4-(6-bromo-4-methylpyridin-2-yl)-4-hydroxycyclohexane carboxylate ) {283 Z ¢ > 2.92
ZEH) -~ 5-FE-TH-EM-3-H% (5-methyl-1H-pyrazol-3-amine ) (283 Z 7% > 2.92
E5EH) ~FFTAEME (t-BuXPhos) (185 &5 » 0438 Z25H.) ~ —={E(T oA
PIEA) —$E (Pdx(dba)s 5 Tris(dibenzylideneacetone) dipalladium(0) ) €200 Z5¢ » 0.219
Z5H) AT (KOAc) (429 25 4.38 25 H.) £ _FEFRMK (DMF ;
Dimethylformamide ) (2 ZF) A (toluene) (10 ZFF) HFEVESY) » 1L
FERDEC N NEE TA0CHE 2 /N FFLAIBIREURER - KRS R S

BIE (PEEA =2:1) R il > B2 —(E 0 GER(1s49)- 45 4-K-4-(4-

FHEL-6-(5- PRS- T H-MEEmE-3- L S A NS -2- 2 BR e B ((1s,4s)-ethyl
4-hydroxy-4-(4-methyl-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarbo
xylate ){80 Z5¢ * AERKE 15% ) > MS (ES+) CioHaeN:Os ZE3K 1 358 » 455 : 359 [M+H]" »

[0111]) 2685 3 © S/(1S,4S)-4-FEH-4-(4- HHE-6-(5- FHEE | H-IH M- 3- 25 3 2O
D- BB T E
((18,4S)-4-hydroxy-4-(4-methyl-6-(5-methyl- 1 H-pyrazol-3-ylamino)pyridin-2-yDcycloh

exanecarboxylic acid)

5555 B > 3t 104 E(EHHERHIE)
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H H

N N_ N
~ =
| ~_NH | N NH

=N NaOH =N

OH OH
MeOH

070" 07 “OH

A 25°C » FE—{BI(1S,4S)- LB 4-FRAE-4-(4-F -6-((5-FF - L H-TLE - 3- D & )
IFEIE-2- OB e B REEE ((1s,45)-ethyl 4-hydroxy-4-(4-methyl-6-((5-methyl
-1H-pyrazol-3-yl)amino)pyridin-2-yl)cyclohexanecarboxylate ) {80 ZZ%¢ » 0.2231 25
H) WHEE (MeOH) (3 Z71) &R+ > IIA 2 ZRREH S 8KIER (0.5
2 1 BEE) 225 CHBHZAE 15 /NF - ZMR4E - BRFEE > FH2E
RRENA SR KRR » (FEREIRE (pH) 23 6 nLIEAE 5 X
EI RIS R EZEE . 155 — (5 A AGAY(LS 48)-4-F8A-4-(4- F Bx-6-(5- R 5
- 1H-MEEMAE- 3- B L) I -2- B PR e 2R ((1S,45)-4-hydroxy
-4-(4-methyl-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-yl) cyclohexanecarboxylic acid )

(60 25T > ERE 81%)  MS (ES+) CrH2N.O: 223K ¢ 330 » 4558 © 331 [M+H] ¢

(0112] 224F 4 - 5415, 4R)-N-((S)- 1-(6-(4-Fi-  H-ILHE- - B BE-3-28) £ 2)-4-F
Ie-4-(4- 22 6-(5- LI | H-1 - 3- 22 8 ZE ML - 2- 23 )IR e A3 B e

((18,4R)-N-((S)- I-(6-(4-luoro- I H-pyrazol- I-ypyridin-3-yDethyl)-4-hydrox y-4-(4-meth
viI-6-(5-methyl- 1 H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide )  { 1E=#)
120)

5556 £ > 3t 104 E[(EHERHIE)
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§
N
| N ~ °NH
N ==
N -
N N : H
| ~ 'NH NH, 20
2N == -
H HsC' | >N HATU, DMA

- LOH .
AN
&g 07 "NH
F HaC Y SN
0 o

—{E & A (18,45)-4-FEE-4-(4- A F5-6-((5-F - TH-MEE-3- ) &=UED) -2-F0 IR T
W e ((18,45)-4-hydroxy-4-(4-methyl-6-(5-methyl-1H-pyrazol-3-ylamino) pyridin-2-yl)
cyclohexanecarboxylic acid ) (60 Z Ve @ 0.18 ZEH.) ~ (S)-1-(6-(4-%\-1 H-NpEm-1-
FOMErE-3-F) 27 BREEE ((S)-1-(6-(4-fluoro-1 A-pyrazol-1-yl)pyridin-3-yl)ethanamine
hydrochloride )  (44.0 Z% » 0.1816 Z25H.) ~ 2-(7-fHEHFHF = FM)-NNN',N"-
PURRE IR N wmskBgls (HATU
O-(7-Azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluroniumhexafluorophosphate )  {69.0
=50 0 01816 2HE.) FI—EFNELME (DIEA ; disopropylethylamine )  (70.4 2
5 0.545 25HE.) Ay HEHERHE (DMF ; Dimethylformamide ) (2 ZF) 09A
M A 25CHRRE 2N REERZ AR - FEE S RURE (B 1% (preparative
HPLC) 4L - EI—(E L ERSHIEY) (40 252 > AERCE 43%) - MS (ES+)
CoHxFNsO: BE3K 1 518 0 4558 ¢ 519 [M + H] > 'H-NMR (400 MHz > DMSO-d6) & ppm
11.71 (br. s.» 1H), 8.92 (br. s.> 1H), 8.69 (d°> 1H* /=4.4 Hz)~8.39(d> 1H" /=2.0 Hz)
831 (- 1H » /=7.6Hz) > 7.957.87 (m 3H) ~ 6.83 (br.s. > 1H) ~ 6.79 (s » 1H) ~ 6.09
(br.s. > 1H) ~ 5.01-4.98 (m > 1H) ~ 4.89 (s » 1H) ~ 2.50-2.48 (m, 1H) ~ 2.21 (s » 3H) -
2.20 (s > 3H) ~ 2.00-1.75(m » 4H) ~ 1.65-1.50 (m » 4H) ~ 1.41(d > 3H > /=72 Hz) °

[0113]) Ehafl 4 (E&¥121/11228Y &R

5 STE 4L 104 E(EHBERIIA )
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ZEEF 1 © 54015, 4R)-4-35-N-((S)- 1-(6-(4- 5 - | H- ML - [-ZEEIE-3-2) 2 2)-4-(4- 4
-O-(5- - I H-TH - 3- 22 G0 23 ) M - 2- 2328 e 7 Mz

((1s,4R)-4-tTuoro-N-((S)- I-(6-(4-Tuoro- I H-pyrazol- I-ylpyridin-3-yDethyl)-4-(4-methyl
-6-(3-methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide X 1E5#7 121) ~
(1R, 45)-4-25-N-((S)-1-(6-(4-5g0- 1 H-H{ - [ -ZE) L - 3-7) 2. 7)-4~(4- A 6-(5- 2
- [H- - 3- 28 28 ML - 2- 283 e F e iz

( (1R 48)-4-fluoro-N-((S)- I-(6-(4-{Tuoro- 1 H-pyrazol- I-ypyridin-3-yethyl)-4-(4-methyl
-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclobexanecarboxamide X 1E =47 122)
I N-((S)-1-(6-(4- 73 - | H-HHE - 1 -ZEHEIE - 3-22) 7 23 )-4-(4- B 2= 6-(5- B2~ T H- 1L 5-
AL ) -2- 28 ) B - 3- ST AL %

(CN-((S)-1-(6-(4-fluoro- I H-pyrazol-1-yDpyridin-3-ylethyl)-4-(4-methyl-6-(5-methyl- 1 H-

pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide )

N

DAST

ZEEEE (6 =TT) HEARAS)-N-((S)-1-(6-(4-58- 1H-MHEME- 1-F) it ie-3-5) 2
J)-4-FR R4 (4- FH B 6-((5- FH - T H-MEEME-3- ) S B LA -2- 55 B e e Bl et
((1R4S)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yDpyridin-3-ylethyl)-4-hydroxy-4-(4-meth
yl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)cyclohexanecarboxamide ) {120 =
50 0.23 2EEHTEEY) RA1Z2 0C £ 0CIFIIA =R Z & A0 ( DAST ;
Diethylaminosulfur trifluoride ) 111 25 > 0.69 2E.H.) » BHEEILEEYIT 25C
1B 2 /N R R EY) - AR ERURE G E 3Tk (preparative HPLC) 4ii
& F2 5 BkIFEAVEREEEY)(1S,4R)-4-F-N-((S)-1-(6-(4- %~ | H-TEME- 1 - Eo)HLEnE

55 58 B > 3t 104 E[(EHERHIE)



201720809

-3-55) ZHL)-4-(4- FR B-0-(5- FEL- TH-MEE MR- 3- B R B IEENE - 2- B ER CUbe 2 i

( (18,4R)-4-fluoro-N-((S)-1-(6-(4-fluoro
-1H-pyrazol-1-yDpyridin-3-yDethyl)-4-(4-methyl-6-(5-methyl- 1 H-pyrazol-3-ylamino)pyri
din-2-yl)cyclohexanecarboxamide ){AE&4 121:6.1 72 £ KR 5.08% YFI(1R,4S)-4-
F-N-((S)-1-(6-(4- - | H-IEME-1-EL) ke - 3- ) £A)-4-(4- B - 6-(5- FRBS- LH-MLEME- 3-
BREAIEIE-2-E R O BEE (1R 45)-4-fluoro-N-((S)-1-(6-
(4-fluoro-1H-pyrazol-1-yDpyridin-3-yl)ethyl)-4-(4-methyl-6-(5-methyl-
1H-pyrazol-3-ylamino) pyridin-2-yl)cyclohexanecarboxamide ) {{b&¥) 122 5 13.20 =
52 AERCR 11.0%)  MS (ES+) CoHxFNsO Z3K © 520 » 455 : 521 [M+H]' - 745
F—{# 5 b RGHY N-((S)-1-(6-(4- 8- 1 H-TEME- 1-Eo)ILERE - 3-55) Z55)-4-(4- FH B+-6-(5-
R AL TH-MEEMA- 3-BL G B IR E - 2- B B - 3-J e i e

(N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yDpyridin-3-yl)ethyl)-4-(4-methyl
-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide ) {50 Z v >
R 43.4% ) MS (ES+) CoHuFN:O B3R < 500 @ 455« 501 [M+H] -

(18,4R)-4-5-N-((S)-1-(6-(4- 5 - | H-UL - |- B 5~ 3-2) £ 7 )-4-(4- -6~ (5-

BH 28~ | H-If - 3- 2 G 22 - 2- 22 B i H e e

((1S,4R)-4-fluoro-N-((S)- 1-(6-(4-fuoro- 1 H-pyrazol- I-ypyridin-3-ylethyl)-4-(4-methy!
-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclobexanecarboxamide X 1/E547 121) -
'H-NMR (400 MHz, DMSO-d6) & ppm 11.73 (s, 1H) ~ 9.01 (d, 1H, /= 2.8 Hz) ~ 8.69 (d,
1H, /=4.4 Hz) ~ 8.41-8.38 (m, 2H) ~ 7.95-7.87 (m, 3H) ~ 6.92 (s, 1H) ~ 6.66 (s, 1H) ~ 6.14
(s, 1H) ~ 5.00(q, 1H, /="7.2 Hz) ~ 2.50-2.31 (m, 1H) ~ 2.21-2.21 (m, 6H) ~ 2.21-1.74 (m,
8H) ~ 1.41(d, 3H, /=72 Hz) -

(1R, 48)-4-55-N-((S)-1-(6-(4- 5 - 1 H-HL - |- B - 3-5) 2 2 )-4-(4- FHEE-6-(5-

22 [H- I 3- 22 S B ML - 2- 2828 [ e AR g e

( (1R 4S)-4-fluoro-N-((S)- 1-(6-(4-fluoro- 1 H-pyrazol- I-ypyridin-3-ylethyl)-4-(4-methy!
-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxamide X 1557 122) -

5559 B » 3t 104 E[(HHERIHIE)
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"H-NMR (400 MHz, DMSO-d6) & ppm 11.65 (s, 1H) ~ 9.01 (s, 1H) ~ 8.65 (d, 1H, /= 4.4
Hz) ~ 8.38-8.33 (m, 2H) ~ 7.92-7.84 (m, 3H) ~ 6.83 (s, 1H) ~ 6.67 (s, 1H) ~ 6.30 (s, 1H) »

5.04 (q, 1H, /="7.2 Hz)~2.70-2.50 (m, 3H)~2.20 (s, 3H)~2.15 (s, 3H)~2.21-1.70 (m, 6H)~
1.40 d, 3H, /=72 Hz) °

[0114]) EHEGI S5 LEP129F113089E R,
PEEE | L Sk 2- G -4- - 6-(FR i Z)IIE( 2-chloro-4-methyl-6-(methylthio)pyrimidine )

cl g
MeSNa(20%aq)

B [N
THF
N/)\a N/)\CI

B 2,4- —F-6-FHELE (2,4-Dichloro-6-methylpyrimidine ) 20 2358 @ 0.123
BEH) ARREFAVUEER (THE » tetrahydrofuran) €200 ZFF) o 72 -5 'C B
IO B R RE 59 (Methanesulfonic acid sodium salt ) {20%7KA7% > 43 A% » 0.129
FE)  PEHVESYIE IR R IIACK (100 271 ) FIBEEE ZHs (EtOAc)

€100 Z271) » DA EDREGRE - A REDKE (2 R) - @i snEz el
ek o kB tEEE - ZEREAE M (100 27) 7ol ISEEELEY)
9.1 A%L) ° MS (ES+) GH/CINaS Z3K 174 » 455 175 [M+H]" -

[0115] #4872 © Sk A 1-HHE-4-(4- FE-6-(FF i 2B IE-0- 2 IR - 1-7%
FEES (Methyl 1-methoxy-4-(4-methyl-6-(methylthio)pyrimidin-2-yl)

cyclohexane-1-carboxylate )

I W
1.2Zn
HsCO CO,CHj W é
N =N HsCO CO,CH,4
PdCIzdppf

5560 | - 4k 104 HEEHHAERITE)
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P—REERAMT » FE—EEE AR PR R A 40 - S AR O e B

( Methyl 4-iodo-1-methoxycyclohexanecarboxylate )  {1.35 /\Fd » 4.53 EEH.) &k
7~ "R Z R (dimethylacetamide ) (10 ZFt) - FESTBIHLHE X 78 (Rieke
Zinc) (5.7 Z2AHI—(E 50 ZEre/ZHMNUERRFEEFR - 4.34 25H.) A - A&
Bt Sena DIFERORE MEHE 15 7088 - £ —ESREM PEIRE R »
A 2-F-4-FAEL-6-(Ff Z)BELE  (2-chloro-4-methyl-6-(methylthio)pyrimidine ) {659
250 38 Z2EH)  FEEIIA LT-HE(CZREH) — ki — & b (PdCldppf

1,1'-Bis(diphenylphosphino)ferrocene-palladium(I)dichloride ) {138 Z5¢ » 0.19 ZE&
B)  Rasss DIhngE 80 CF4E 1 /Ny - Ak Lal e = - MIEREYIH
FEl 2 Bahifs - sCaEhy 2 1 (celite ) #JE » ZMEARERAZK (3 ) ~ B -
TEWRBE SN FRZEE - 2R SORYE - ERHVIRERYIFS A SIS VR E gy
#7 (flash-column chromatography )  {F&E T (gradient elution) : 0 & 30%MEHE

ZBg-obe) @it SR — (B COmIRAT R & 1-H S A-4-4- A A-6-(FR IR ED e
D-FOIBOGEEREEE (methyl 1-methoxy-4-(4-methyl-6-(methylthio)pyrimidin-2-y1)
cyclohexanecarboxylate ) {828 =75 » AR 70% ) s {EEHEE T HT-EE2(LC/MS)
TR BRI MRIESE S TIZEE IR (NMR) §REaEE  WEEERY R 3 - 2 AR
EVIHTEEY) © MS (ES+) CsHaN:0sS H3K 1 310 » 455 © 311 [M+H] -

[0116) #5573« SHLHE [-FHE2-4-(4- FHE-6-(F gl )W IE - 2- 2018 = or- -
FETEEE (Methyl
[-methoxy-4-(4-methyl-6-(methylsulfonyl)pyrimidin-2-yl)cyclohexane- 1-carboxylate )

I I

=0
S ST
X AN N
i Y o
N._-N N___N
mCPBA
H;CO CO,CH, H;CO CO,CHs

5 61 H » 4k 104 HEHHAERITE)
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er FREL 1-FH SR A4 (4- FREL-6-(FRIUED B e - 2- EDER CUe A AR (methyl
1-methoxy-4-(4-methyl-6-(methylthio)pyrimidin-2-yl) cyclohexanecarboxylate ) {825 %
5 0 2.60 2R H) AN TE R (12 271) o AREEREEREINA R EE
SRS (mCPBA ; meta-Chloroperoxybenzoic acid ) {1.10 A58 » 6.38 Z5.H.) -
R B REYHRERE 16 /NF MR IIA T 28 o B SUs S A FBEC 200 252 )
BG4 /NSFLUR - HREREYI N SR erikE - 2% F s fIhieEL S
TIER - BRI IR B SRR ~ I  OREE o A AR ERYIFE HAY AR
AR A G 23 flash-column chromatography X A& A ( gradient elution )
0 & 60%BEEE ZB5-Cobe )4l b B3 — ([ ComiRay AL 1-F & A-4-(4-FE-6-(FF
B IE-2- A B e AR I (methyl
1-methoxy-4-(4-methyl-6-(methylsulfony])pyrimidin-2-yl) cyclohexanecarboxylate ) 808
250 AR 89%)  MS (ES+) CisHalNoOsS Z3K 1 342 » 455 @ 343 [M+H] -

[0117]) 2£8F 4 © Sk AL 4-(4-F8L-6- IR E-0-L)- | - B 28 - |- 4 Je
( Methyl 4-(4-hydroxy-6-methylpyrimidin-2-yl)- I-methoxycyclohexane- I -carboxylate )
|

s=0
XY OH
7 HOAc NN
—_—
H3CO CO,CH; H;CO CO,CHj;

e L 1-FH S -4 (4- R - 6- (R AR RS e - 2- ) BR e R B (methyl
1-methoxy-4-(4-methyl-6-(methylsulfonyD)pyrimidin-2-y1) cyclohexanecarboxylate ) {600
250 115 25 H) BEREER: (S 271) gz 80 'C #E5F 1 /N 5 2818
I MEREYI R A S BIEDRIE - JRUEE T R4E - VKBNS - FIBRSIMNZKSE
WRERS - BB T2l - JEMEELEY) > B EEERGRTH B 4-(4-F55-6-

FRESIELE-2-55)-1- H R AR CERBREE (methyl

5 62 H - 4k 104 HEHHEAERITE)
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4-(4-hydroxy-6-methylpyrimidin-2-yl)- 1-methoxycyclohexanecarboxylate ) {390 =52 »
AR T9%) o MS (ES+) CuHaNoOs B3R 0 280 0 455 281 [M+H] °

[0118) 2245 5 © Spk A 4-(4-F-6- FF LI UE-2-75)- |- 32 Bl 2 - | - TR
( Methyl 4-(4-chloro-6-methylpyrimidin-2-yl)- I-methoxycyclohexane- I-carboxylate )

Y Y
N_~-N N_-N
POCI,

—_—

HsCO CO,CH; H;CO CO,CH;
ieF A 4-(4-F0RE-6- AR NE - 2-5L)- 1- R EAIR O BEEE (methyl

4-(4-hydroxy-6-methylpyrimidin-2-yl)-1-methoxycyclohexanecarboxylate ) {380 Z 5z °
1.36 25E.) BHE=2488F (POCLE 5 phosphorus oxychloride ) (3.2 ZFf » 33.9
Z5H) J o WHEE 100C 4R 2 /NF © KBRS R SAI2RERY R
45 0 RERYI KRR ARV E R &R ik - AikfE CafnRnE
SENEROAENEE SN R © AEIRRARIBHAR » R4 - YRR RS Y
HEE ERYPRREE @& (flash-column chromatography ) (EBFE/EHT (gradient
elution) * 0 2 30%BEEL LFE-Che) 4L - SEAE EURIRAY A 4-(4-5-6-FH A
ELE-2-55)- - FHEEIR Oe- 1-FRBEEE (Methyl
4-(4-chloro-6-methylpyrimidin-2-y1)- 1-methoxycyclohexane- 1-carboxylate ) {344 Z5¢ »
AR 85%) > AFETRENE - MS (ESH) CrHuCINOs B3R 1 298 » 455 1 299 [M+H]' =

[0119) 2685 6 « S AL [-HH 5 254 (4- FH - 6-((5- BHE- | H-IF - 3-72) 8 2 Il
-2-Z)IE - 1- BT (Methyl
[-methoxy-4-(4-methyl-6-((5-methyl- I H-pyrazol-3-yl)amino )pyrimidin-2-yl)cyclohexane-

[-carboxylate)

5563 B > 3t 104 E(BHHERHIE)
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HoN N H
N.__N
Cl =N N
W _ NH W = NH

Pd,(dba)s
t-BuXPhos

KOAc
HsCO CO,CHs HyCO CO;CHs

TRF R 4-(4-8-6- A BRI E-2-55)- |- R S A ER e 1-#ABE R (Methyl
4-(4-chloro-6-methylpyrimidin-2-y1)- 1-methoxycyclohexane-1-carboxylate ) {300 Z5¢ »
1.00 2EH) ~ 3-FHEL-1-MEE-5-H% ( 3-methyl-1-pyrazol-5-amine ) {146 257 » 1.51
EEH) ~ THR-TREQA6-=2A-(1,1- TR 2-F)

(di-tert-butyl(2',4' 6'-triisopropyl-[1,1'-biphenyl]-2-yl)phosphine ) {85 Z% > 0.2 &=

Cequiv.) ) ~ ={E( O FEAEH) —#8 (Pdx(dba)s ; Tris(dibenzylidene acetone)
dipalladium(0)) €92 =7 > 0.1 & (equiv.) ) -~ FIEEESSY (potassium acetate )

(394 270 - 4.02 25H.) FER FEHE—#f-F4 - Z8MEINA 4 277 08

(dioxane ) » MFEEEPINIEE 100°C 4ERF 1 /N - MR RAI R IREDRY - K
FER SV NS ZBarmtE - ity e IRE - R4 ARaVIEER YIRS by BEE
AR A (1 23 flash-column chromatography X f6f& A ( gradient elution )
0 £ 10%H M-8 be) gt - SRR E -H SR E-4-U-HE
-6-((5- FH AL - TH-MEEME-3- L) G B E-2- 2D BR e 1- A2 L8 (Methyl
1-methoxy-4-(4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-2-yl)cyclohexane-
1-carboxylate ) {192 27 ZERER 53% )  MS (ES+) CisHasNsO: 3K 359 455
360 [M+H]" -

[0120] Z£4% 7 © Ehk(IR4S)-N-((S)- 1-(6-(4-Fei- LH-HL - 1- ML BE-3-2) £ 2)- 1 -
- (4- - 6-((5- HHZE- | H-E - 3-22) G 22 B -2- 220 ) IR U - P B
((IR,4S)-N-((S)- 1-(6-(4-fluoro- 1 H-pyrazol-1-ypyridin-3-ylethyl)- I-methoxy-4-(4-met
hyl-6-((5-methyl-1H-pyrazol-3-ylamino)pyrimidin-2-ylcyclohexane-carboxamide ) (15
E1 129 )F1(1S,4R)-N-((S)-1-(6-(4-F7- L H- WL - -T2 L= 3-28) Z7%)- 1- FH 5 2 4- (4-

5 64 H - 4k 104 HEHHEAERITE)
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LR O-((5- 2 1 H-IHL - 3- 22 S 22U - 2- 22158 [ e - #R Mz

((1S,4R)-N-((S)- 1-(6-(4-fTuoro- 1 H-pyrazol-1-yDpyridin-3-yethyl)- I-methox y-4-(4-met
hyl-6-((5-methyl-1H-pyrazol-3-ylamino)pyrimidin-2-yl)cyclohexane-carboxamide ) - (15
= 130)

H
WN /N\NH

NN =

=N Nx
_QWA
O

ERE S ) ER PG -4 (4R 6-((5- B 1 TR 3 ) S g
QMBS (Methyl

ES

1-methoxy-4-(4-methyl-6-((5-methyl- 1 H-pyrazol-3-yl)amino)pyrimidin-2-yl)cyclohexanec
arboxylate) (192 Z75¢ » 0.53 25H.) HHMNES - BRHAGHTE 1A 2 Frvlt 2
MEEYRT A ERIZRE (7K# (hydrolysis ) MIFERZARS (amide coupling) ) » FIAIF
=M1 - AR =TI e ARl 7 bk R R (PyBOP
Benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate ) {F &l #5257
RFF 2-(T-BE R = 1)-NNN N-VUHELAR 7S wbkigls (HATU :
O-(7-Azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluroniumhexafluorophosphate ) ° 4=ik
EEV) 9] B R B — (B EER R 228 (Diastereomers ) HPEEY) (190 Z5T) -
PATGHF ELB RS 6 20T HA s il P AR SR AS g 70 M (SFC 5 supercritical fluid
chromatography ) { ChiralPak 23 5] » AD-H 21 x 250 23K + 40%HEE&H 0.25% —
ZIEHE (DEA ; diethanolamine ) ¥ CO:H 5 2.5 Z2JLET » 70 Z2T1/578 ) &1k
R 1 AR 1S E—(E D L EASHY (1R 4S)-N-((S)-1-(6-(4- &l 1 H-MERME- 1 - H) IR mE - 3-
) L)-1- HH S -4-(4- B B -0-((5- FH A 1 H-LEMAE- 3- 56 SR BD W ie - - 56 Bt L fe- 1 -
el (1R 4S)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yDpyridin-3-ylethyl)
-1-methoxy-4-(4-methyl-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyrimidin-2-yl)cyclohexane
-carboxamide ) {29 Z5¢ 0 R 10%) 5 Rl 2 JBAERS ] —(E O (L E RS

5565 1 > 3t 104 E(EHERHE)
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(1S,4R)-N-((S)-1-(6-(4- 7 1 H-MEEME- 1-FEIEERE - 3-J5) £.45)- 1- B SR A -4- (4- B EL-6-((5-
FH - TH- MR- 3- ) S A W e - 2- ) B - P i

( (1S,4R)-N-((S)-1-(6-(4-fluoro- 1H-pyrazol-1-ypyridin-3-ylethyl)- 1 -methoxy-4-(4-met
hyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-2-yl)cyclohexane-carboxamide ) € 130
25 FRER 46%)

[0121] Ehafl 6 GREEY) 149
ER 1 - S P 4-(2-F0-6- AR -2%)- - FHE 2R - 1- 48 8T (Methyl

4-(2-chloro-6-methylpyrimidin-4-yl)- I-methoxycyclohexane- 1-carboxylate )

N Cl

! 1.Zn | N

~N
—_ >

2.
H;CO CO,CHj | N\j/C'
=N H3CO CO,CH,4
Cl
PdCl,dppf

Pr—EEREIR T - B R & 4-0l- |- S AR O e Al

( Methyl 4-iodo-1-methoxycyclohexanecarboxylate ) €3.37 /3% » 11.3 Z25H.) 7KfE
A HE: LBENE (dimethylacetamide ) €38 =) @ RUES SRR Po 7ed¥ (Ricke
Zinc) (17.7 Z2FH—(E 50 25 /ZTHIVUSERIEENER » 13.6 25H.) A -
e S ee s DIEREORIE MEHE 15 o8 E—EERRM NFEEAES » I
HOA 2,4- —&-6-FAFMELE (2.4-dichloro-6-methylpyrimidine ) {1.84 /3%E » 11.3 %=
FH) o BEEIA LI-TE(CSHRER) s S Ll (PACldppf
1,1'-Bis(diphenylphosphino)ferrocene-palladium(Il)dichloride ) {826 Z73¢ » 1.13 ZE5
H)  BEessE LIINEE 80 C 4 1 /N » Ak 2al2 =0l - RKIERSYH
Bl Z B - 4XAEAY 1 (celite ) 188 » ZMERIERHZK (3 ) ~ /KL -
TEWREE SN CRAEE - 38R SORME » A RKHVIBER YIRS Y 52 ERYPURE (g 7
#7 (flash-column chromatography )  {F&E AT (gradient elution) : 0 & 50%
JBE-CE) @1t BE—(EmEHAREY A 4-Q-5-6-FH A IE-4-K)-1-HE

5566 1 > 3t 104 E(EHERHIE)

)
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IROPT- R EE (methyl
4-(2-chloro-6-methylpyrimidin-4-yl)- 1-methoxycyclohexane-1-carboxylate ) (74 Z5¢ »
AR 22%) 5 MS (ES+) CuHuCIN:O: Z23K © 298 » 4552 299 [M+H] -

[0122] 2547 2 - SpkHF- T 2 3-((4-(4- 58 B 4-(FF A B o) I [ 7)-6- FH I
-2-FL) 57 2E)-5- AL | H-1 - |- B ( tert-Butyl
3-((4-(4-methoxy-4-(methoxycarbonyl)cyclohexyl)-6-methylpyrimidin-2-yl)amino)-5-met

hyl-1H-pyrazole-1-carboxylate )

N Boc —Boc
_ N
Pd2(dba)3
t-BuXPhos
KOAc

HsCO CO,CH, HaCO' CO,CHg
FURIREL [ R A 4-2-8-6- B EIEIE -4-50)- |- 3R Cle- 1- PR IR D

( Methyl 4-(2-chloro-6-methylpyrimidin-4-y1)-1-methoxycyclohexane- 1-carboxylate )

(70527 > 0.236 25H.) ~ 5 T A 3-85-5-FE- LM 1- 2B E (tert-butyl
3-amino-5-methyl-1A-pyrazole-1-carboxylate ) (69.8 Z3% » 0.354 Z25H.) ~ —-45-
TEQ46- =B EA[ - T RE]-2-FD) ik

(di-tert-butyl(2'.4' 6'-triisopropyl-[1,1'-biphenyl]-2-yD)phosphine )  {20.0 Z5¢ » 0.2 &
=) =E(C B R ENE) —#E ( Pdx(dba)s > Tris(dibenzylidene acetone) dipalladium(0) )

(2L.6 =5 > 0.1 &8 (equiv.) ) ~ MIEERLEY (70 25> 071 22H) &0HE—
{EFRFAE - ZAR AN 0.98 2 ke (dioxane) » RIEESYIINFE 115°C 4R
2 /NEF» IRB R B R IREDRE - R SR &Y BElE L Batnts - imiahy i s
RN BB b AR IRER YRS I Y 5EE_EAYPREEE M (0 538 (flash-column
chromatography ) {5747 (gradient elution) * 0 2 100%EERE ZH5-C i) 4hifk
FEIECURAREYR- T & 3-((4-U-HEE-4-(HEEHE) IR O EL)-6- H A IRETE-2-55)
AFE)-5-FHAL- 1 H-OHEmE- 1 -FR IS (tert-Butyl

567 E 4t 104 E(FEHHBERIIA )
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3-((4-(4-methoxy-4-(methoxycarbonyl)cyclohexyl)-6-methylpyrimidin-2-ylamino)-5-met
hyl-1H-pyrazole-1-carboxylate ) {48 Z 5% » FHE 44%) ° MS (ES+) CuHuNsOs 2
K 1459 > 458 ¢ 460 [M+H] -

[0123] #4573 © S8 1- 58 2-4-(6- - 2-((5- - | H-H - 3-72) G BB -A -
FOIE - 1- 751
( I-Methoxy-4-(6-methyl-2-((5-methyl- 1 H-pyrazol-3-ylamino)pyrimidin-4-yl)cyclohexa

ne-1-carboxylic acid )

H H
N N N N N N,
| T /\\N—Boc | 7\1/ /\ NH
& LiOH 7
_— -

THF/MeOH/H,O
60 °C
HsCO CO,CHs HsCO CO,H

Bf- 15 3-((4-(4-FHEE-A-(FE IR R O AL -6- RN -2- B & ) -5- A
-1H-MEmE-1- 25 BEEE (tert-Butyl
3-((4-(4-methoxy-4-(methoxycarbonyl)cyclohexyl)-6-methylpyrimidin-2-ylYamino)-5-met
hyl-1H-pyrazole-1-carboxylate ) {47.7 3% » 0.104 EEH.) HIVUK MR/ HAZ//K

(THF/MeOH/H0) (17:1:1> 1.8 ZF+) FiE - fIARFRE#—KEY) (Lithium
hydroxide monohydrate) (13 =Z7¢ » 031 ¥ H.) » KIERESYINEZE 60C - il
R 16 /NIF - MBS R ST 2 A BIEBDRE IR - (e IHEYINY 1-H &
Fe-4-(6-F - 2-((5- F - 1 H-NEp - 3B s Fo e -4 - B IR Cobe- 1-#2 1%

( 1-Methoxy-4-(6-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)cyclohexa
ne-1-carboxylic acid) {57 252 > MEY)) - WAEEE—FRIGIE - RKiHEM
TAFE T ARATBERERES - MS (ESH) CrHaN:Os B3R 1 345 > 4553 @ 346 [M+H]'

[0124] 2247 4 © &/ (15,4R)-N-(S)- 1-(6-(4- - LH-HL - 1- M- 3-22) 2 28)- 1-
FIEA-(6- L 2-(5- 8- L H-HH - 3-2) G JE M -4-Z2 IR - 1 AR I i

((1s,4R)-N-((S)- 1-(6-(4-fuoro- 1 H-pyrazol-I-yDpyridin-3-ylethyl)- I-methoxy-4-(6-meth
25 68 > 3t 104 HEHEFEHE)
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viI-2-((5-methyl- 1 H-pyrazol-3-yDamino)pyrimidin-4-yl)cyclohexane- 1-carboxamide ) (1
=1 149)

H
H
N. _N__N >\CN/L N \®/N _N,
\\l/ N N NH
NH N |
F :
PyBop, DIPEA, DMF >—CN)* N
3 N\J\
HIC) NIV WSS F
o

PR L AR 1-H S E-4-(6- R 2-((5- FR AL TH- MR- 3- 56 & B I e -4- BL)
BROE-1-#81%  (1-methoxy-4-(6-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)
pyrimidin-4-yl)cyclohexane-1-carboxylic acid ) (57 Z5¢ > 0.104 ZEZEH.) BFFME
PRHGROTE 1 M2 Frgut 2 tHERRFe (B S (amide coupling) ) » FHHIF
=M1 Be- AL = R S B /N SRk R (PyBOP 5

HsCO CO,H

Benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate ) 1E Az <7
RFF 2-(T-BE R = 1H)-NNN N-VUH EL AR 7S Bbkigls (HATU :
O-(7-Azabenzotriazol-1-yD)-N,N,N',N'-tetramethyluroniumhexafluorophosphate ) = 2k
EEVIR W) B PR B — (B 5 22 ) (Diastereomers ) HPEEGY) (36 =)
GRS 6 2T EE- — & HEE (methanol-DCM (1:1)) HRll FH#BER SRS
=5 #7 ( SFC ;s supercritical fluid chromatography ) { ChiralPak 23 5] » AD-H 21 x 250
=k 5 40%FEEER 0.25% — 22K (DEA ; diethanolamine ) 4 CO. 51 5 1.0 ZF+
EE 0 70 2T oriE) L KR 12— AR RSY) o I 2 RGER TS
F—{E 5 RS (1s,4R)-N-((S)- 1-(6-(4-58- 1H-IE M- 1 -Fo) ILEe-3- ) L A8)-1-FR &R
-4 (6- HH - 2-((5- HH - TH-MLEME-3- ) G ) W iE -4- ) B U Joe- |- FE i et

( (1s,4R)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-ylethyl)- 1-methoxy-4-(6-meth
yl-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)cyclohexane- 1-carboxamide ) 13.4
2 ALK 24%) -

[0125] FEEYIHI R

5569 B > 3t 104 E(EHHERHIE)
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EhEH 7 SRETEE (Ketone ) AIMiE&ES (Boronate )

A FHE [ B4 CE - 125065 ( Methyl

I-methoxy-4-oxocyclohexane- I-carboxylate)

2 o_ O
CHBr3, KOH HCI
Methanol Water, Dioxane
Q 0 —~0 »-0 -
g \

TR (L&Y Bl %0 WO 2014/130810 Al 55 86 BRIk -

[0126) B. 2 I-2&2-4-F VIR - 1-72 15 ( Ethyl

1-ethoxy-4-oxocyclohexane-1-carboxylate)

O
CHBr3 KOH
Ethanol Water, D|oxane
O O
/

HHE 1 - G 8- L - 1 4-F R4, 5] R T — S-FE IR (ethyl
§-ethoxy-1,4-dioxaspiro[4.5]decane-8-carboxylate )

—(& 1,4- " FEIR[4.5]125-8-Bd (1,4-dioxaspiro[4.5]decan-8-one) (20.0 AFE
128 ZEH) AY=FF P (CHBr:) (3234 A5 1280 ZEH.) BK » 2A1Z 0T »
PR LL 2.5 /NR DL ERFFZ R IIAGSEALER (575 25 > 1024 25H) HNAEEE
R (300 Z7F)  BEEREY) 23 /NRR - RERSYIRYE - IRERYHIER: L s
IR HE - AR KR AR B SREZ R - R > WEATREE TORAE - 15
FIMHEY) - FEHHY 2 LRV PREVERE EZ 537 (flash-column chromatography ) (£

570 H > 3t 104 HESHHHEFIERHEE)
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[Vt (gradient elution) » BBZIHPE) © ZFEZBEA=15:1E 10 1) 4k >
BIfEELLEY (180 AR) -

[0127) 2647 2 - k22 1- 2 28-4-5 (IR C - 1-HEHERT (ethyl
[-ethoxy-4-oxocyclohexane -1-carboxylate )

—{E L5 8- LA 1.4- TR FRIR[4.5] 3% — 8- FATL R (ethyl
8-ethoxy-1,4-dioxaspiro[4.5]decane-8-carboxylate ) (10 2A5¢ > 43 Z2EH.) #Y 1,4-—
ke (1,4-dioxane) (250 271 ) AR > AR /KFK (6 EE2RE (M)
92.5=T1) ~ ISR REE SV 23 /NGy > P /K REZ R G700
FIBEEE ZE2E AL 5 AT AR KOEE - mimbRBesnsate « R - TR R4S -
SEIHEY) B RS ERVRIRER GG (3R LG PE) L8 LFR(EA) =15
1) @ifk > BEIERY (8.0 AFE) ° 'HNMR (400 MHz, DMSO) & 4.20 - 4.13 (m,
2H)~3.43(q, /=69 Hz, 1H) ~ 248 - 2.39 (m, 1H) ~2.24 - 2.12 (m, 2H) ~ 2.10 - 2.01
(m, 1H) ~ 1.22(t, /="7.1 Hz, 2H) ~ 1.17 (¢, /="7.0 Hz, 2H) -

[0128) C & 6,6-—HHHE-4-(4,4,55-VIHE- | 3 2- & fEE G -0-26) 5 -3-
N 1-75 0583 (Ethyl
6,6-dimethyl-4-(4,4,5, 5-tetramethyl- 1,3, 2-dioxaborolan-2-yl)cyclohex-3-ene- I -carboxylate )

MeMgBr TH,0
—_—
CuCN JA//\ﬁ\ DIPEA
O Et,0 Toluene

DCM

@io« sl 4 @vi’o«

Pd(dppf)Cl,
KOAc

HEE ] - SRS 2.2- R A-F VR - 1721 (ethyl

2 2-dimethyl-4-oxocyclohexane- 1-carboxylate )
71 H > 3t 104 HEHBEAEHE)
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—{EFREREEE (3 EERE > 1098 2T > 3294 Z2EH.) AR » £ 0CEH
HIA—{EE (8 (CuCN : copper cyanide ) (14.75 &5 » 164.7 25 HE.) £ .25
fif (diethyl ether) (50 Z7T) HVERER > ROEREYIME OCHERE 30 o > RS
AZE-78 °C » BEE R FEINA LA 2-FAE-A4-A B C-2-1%-1-F2BEEE (cthyl
2-methyl-4-oxocyclohex-2-ene-1-carboxylate ) {10 2NFE » 54.9 BEH.) 1T = 7 E:fik

(10 =F) AR BRERSYIIE-40 C 2 -20 C ZERVREERRE 2 /NEF > 23&1N
AEIREDRIYT - 4EFF 16 /NF 5 KR RS/ VOIS — (B s S ki

(ammonium chloride ) 7&K — ZHA Bl A0 — 2> » B AR & 0F
BT S KSR - EERER TR « B FORYE » RERYI RIS S8 b
B Efg N (BEIMEE) © ZBEZEREA) =10 1) 40k - 155]2,2-—H
H-4- SRR E- -85S (ethyl 2,2-dimethyl-4-oxocyclohexane-1-carboxylate ) { 1.16
INTE)

[0129] 2245 2 - Bk A% 6,6- — FFAE-4-(= 3 FLE ) F AR -3 /- 1-#2
BEEE (ethyl 6,6-dimethyl-4-((tifluoromethyl)sulfonyl)oxy)cyclohex-3-ene- 1-carboxylate )
LA 2,2- T HEAA- SR - 1-RBEER (1.16 A5c > 58525 H.) FI—”2%
WNE 2 FRE (diisopropylethylamine ; DIPEA)  (3.03 /A% » 23.4 25 H.) BEER
/KA (dry toluene) (2 ZF) - WAE 45 CHUEN 10 7388 5 £ 10 il EBF
I A =8 P Er=RET ( Trifluoromethanesulfonic anhydride ) €6.61 2352 > 23.4
ZEH) £ EH5E (DCM ; dichloromethane ) 20 ZFt) 7&K > 1F 45 °C Jnzk
BEY) 2 /NG FRERGYIAAI R E R 0 BlE - FIZK (60 =) MR A & H
et (2 x40 =F) - AEE ek EER (20 2H) FIEK (20 %
) s EBREE SRR ~ iR - RURYE - HHEYAW AR FEVTREEN S
JE ot KBRS » 0 2 100%E58E ZF5-Fodilt (ethyl acetate-petroleum ether ) )
aifb FEIZE 6,0- - HEA-(ZHF P E) IR |EHIR C-3-M-1-FBLET (ethyl
6,6-dimethyl-4-(((trifluoromethyl)sulfonyl)oxy)cyclohex-3-ene-1-carboxylate X 1 23T ) e

572 H > 3t 104 HESHHHEFIEREE)
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(0130) 2247 3 - B4 6,6-— FA-4-(4.4.5,5- VY FHE- 1,3, 2- ~ F 7R 6-2-2%)
IR -3-JF-1- 2B (ethyl
6,6-dimethyl-4-(4,4, 3, 5-tetramethyl- 1,3, 2-dioxaborolan-2-yl)cyclohex-3-ene- I-carboxylate )
L 6,6- —HEA- (R PR ) C-3-14- - AL (cthyl
6,6-dimethyl-4-(((trifluoromethyl)sulfonyl)oxy)cyclohex-3-ene- 1-carboxylate ) {1 Z2F¢ »
3.03 FEH) ~ 4,4,55- T E-2-(4,4,5,5-TU A EE-1,3,2- — & HEIER T -2-55)-1,3,2-—
SRR
(4,4,5,5-tetramethyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1,3,2-dioxaborolane )
(LIS AT » 4S54 ZBEH.) ~ T{E(CAREMRE) — s &b (Pd(dppHCL ;
Bis(diphenylphosphino)ferrocene-palladium(IDdichloride )  73.5 Z 72 » 0.09 EEEH.)
TIEEMESY (891 25w » 9.08 25 H.) FIFI 14- "Bkt (1,4-dioxane) (20 ZF)
o KERSYHERGER » MEIEE 100°CHER 2 /N RS LEaIZE
o IR 0 OREE o AERTS EURIRY Y SR BV ETE g ot (BRI
YT 0 0 2 100% 888 2 B5-0mEt (ethyl acetate-petroleum ether ) ) 4fi{k » 152/
& 0,6- —HE-4-(4,4,5,5-TUHHEE-1,3,2- S FEHIR - 2-F0) IR 2 -3-1- 1 - PR e
(ethyl
6,6-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-3-ene- 1 -carboxylate )

(618 Z5L) -

(0131) D. 22 6-H2-4-(4,4,5,5-VT 251, 3, 2- S ft 02 G-2-28) 2R - 3- K- 1-
HEEE (Ethyl

6-methyl-4-(4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-yl)cyclohex-3-ene- I-carboxylate )

DIPEA

Toluene TfO Pd(dppf)Cl; o)
DCM KOAc

O\ /O
SCAENN
0
o 0
6,0 o™
L)fko“ @f"“
o

573 H o 3t 104 HESHHHEFIEREE)
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255 6-FE-4-(4,4,5,5- T B RE-1,3,2- TSGR IER -2 IR 0 -3- M- 1 - FA T Bl

( Ethyl 6-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-3-ene
-1-carboxylate ) BV (A{E AMHIEI G ERIT R AATAL - (EH L5 2-FR-4-| 3R
fE-1-F2 IS (ethyl 2-methyl-4-oxocyclohexane-1-carboxylate ) 1E FfCiaFR -

[0132]) B & 2-tFE- 5 & {ClU& - 2H- -2 55 T 857 (Methyl
J-methyl-5-oxotetrahydro-2H-pyran-2-carboxylate )

_0 . Q hydroqumone i) BH3 THF, THF
& \[HJ\O 180 °C 1h O iy NaOAc, H,0,
o~ PCC o
O - O
O ' O
DCM
HO @]

[0133) 2645 1 © Sk HE 2- 23, 4- — G- 2H-IHpg-2- 3305 88 (methyl
2-methyl-3,4-dilydro-2H-pyran-2-carboxylate )

—{EPINEEE Cacrylaldehyde ) (120 A5¢ > 2.14 EE) ~ FHEPHEL F 5 (methyl
methacrylate ) {200 A5¢ » 2.00 3=2H.) FEZE "y (hydroquinone ) (2.2 A5 >
20 25H) BPRESY) £ —EEE AV - 52 180°CHIZA 1 /N » ZX&

YL R IREDREIRYE  Mer R et (BEET - &H
fif - BEIE LFE=100 1 1 280 * 1) 4L - HEIR = RN IHY AL 2-FE-3,4-
— & -2H-NERE-2-FEEEEE (methyl 2-methyl-3,4-dihydro-2H-pyran-2-carboxylate ) {70
INvE AR 22% ) ° 'H-NMR (400 MHz, CDCI3):8 6.38 (d, ] = 6.4 Hz, 1H)~4.73-4.70
(m, 1H) ~ 3.76 (s, 3H) ~ 2.25-2.22 (m, 1H) ~ 1.99-1.96 (m, 2H) ~ 1.79-1.77 (m, 1H) ~ 1.49
(s, 3H) °

574 H > 3t 104 HESHHHEFIERHEE)
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[0134]) #2452 - S/l AL 5- 5808 2- I VY 5 - 2H-HEE- 2- 28 E 48 (methyl
S-hydroxy-2-methyltetrahydro-2H-pyran-2-carboxyla )

— A 2-FR 3,4 TR -2H- LR -2- FR AR (methyl
2-methyl-3,4-dihydro-2H-pyran-2-carboxylate ) €20.0 A58 » 128 ZE.H.) {Fit KM
FEIEIFE( anhydrous tetrahydrofuran )X 200 ZF+ YAV » 4£-5 “C Z NN AMZE borane )

(6727 | EERENIUSERFE ) - KIERSYIHE 0 CHEEE 3 /N » [EK
FERER TR TR s REYHERRESN (10.5 A5 - 128 25EH.) /K (15
Z71) FHVERZERE (quench) » Z&AE 0 °C I 30%0VBE (L&A (hydrogen
peroxide solution) (23.6 AT - 208.2 Z2EE.) e FEINAT 30CHEFE 3 /NE
EOYEE AR IE RSN (sodium sulfite ) ARV S Mo BE > 7K1
Al E— P Gk HEE (2 X)) - SO AR eI KeE - B imh i
PREZ IR B ZZ N RS - Fear ) H — (BB alg it (BEE/aHT > AomEd -
BRIRZEE=10: 1 2 1 1) &ifb > 2] — (B3 s ORI E YRy A S0
FRECPU SR -2H-MERE-2-F2 B2 EE (methyl
5-hydroxy-2-methyltetrahydro-2H-pyran-2-carboxyla) {18 2\52 » #HEY)) - B EBF
FERI T — (BT8R -

[0135) #2453 - Sk P2 2-H2-5-F UV s - 2H- - 2- 28 548 (methyl
2-methyl-5-oxotetrahydro-2H-pyran-2-carboxylate )

— (i FREL 5-FRAL-2-FH AL DU R -2H-IELRg - 2-#2 BE S (methyl
5-hydroxy-2-methyltetrahydro-2H-pyran-2-carboxyla ) {18.0 /A% » 103 ZEH.) (it
IR C200 271 )BT 73 T Ui B% % ( PCC ; Precipitated Calcium
Carbonate) (45.0 A%e > 209 25 H.) » KIERSYHEEEORE MEHE - HENH
e thg B BTS2 MBI HEE (500 Z271) ERESY) - B

(filter cake) FHAUHEE (100 Z71) ok » RERRAAERZ RN - 58— (#x=
EUIRAY A 2-FH A-S-F QU S -2H-1E0-2- PR B (methyl

5575 H > 3t 104 HESHHHEFIEREE)
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2-methyl-5-oxotetrahydro-2H-pyran-2-carboxylate ) {15 2\5E » A& 84% ) < 'H-NMR
(400 MHz, CDCl:):0 4.25(d, /=17.6 Hz, 1H)~4.07 (d, /=17.6 Hz, 1H)~3.81 (s, 3H) ~
2.52-2.44 (m, 3H) ~ 2.11-2.04 (m, 1H) ~ 1.53 (s, 3H) °

[0136] EHEH 8. &Ry EY)

A, FHE |-G - CIE - 1- 75 16 58 (Methyl

[-methoxy-4-1odocyclohexane-1-carboxylate )

O

OH
NaBH, é; I, PPhj
—0 0O
_ —0 o]
o O\ o) \ @) \

O

[0137) #2465 1 - Sk P2 - HE2-4-FR IR - -8 58 (methyl
[-methoxy-4-hydroxycyclohexane-I-carboxylate )

A |- EE4- S RERC R ELE (Methyl
1-methoxy-4-oxocyclohexanecarboxylate ) €4.00 2358 » 21.5 ZEH. ) /AR HEE (100
ZF) o WKEERLAIZ 0C » #3250 20 8 L ERFE I A S EER

( Sodium borohydride ) (2.03 A5€ » 53.7 BHEH.) » REIAE(L#KER
AR AR R B R S YIL R B R A T S e KR R 3 KD
EOFAE TR BRI R O - A —EIEERY) - SRR L
HyRErE et (AT > S% 2 100%EE%: LB5-Ct) 4i1kE > BE]—/
TEEURIRAY R A |- | E-4- AR O - 1-FRBEEE (methyl
1-methoxy-4-hydroxycyclohexane-1-carboxylate X 2.00 2\ 52 » 2E % 49.5% ) MS (ES+)
CoHisOs Z23K © 188 » 455 : 211 [M+Na] ©

2576 H > 3t 104 HESHHHFIERHEE)
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[0138]) #4652 - Sk AL |- HEL-4- IR C - -8 5 (methyl
1-methoxy-4-1odo cyclohexane-1-carboxylate )

FEL |- ER-A-RAER e 1- 28 BR 5 (methyl
1-methoxy-4-hydroxycyclohexane-1-carboxylate )  €2.00 AT » 10.6 BEH.) AER
POk (20 ZFH) H o WHABREE (imidazole) (723 Z5e » 10.6 Z2EH.) Al
= HEWE (triphenylphosphine) €3.34 25t » 128 25 E.) » FHEGYLAIZE 0
C > ZAM&LL 1S gl EIFREREIA—E (324 2% > 128 25F) FHE
kg (10 271) 0VER S BNEREYIDE RIREORISRA 2 X » ZRKE
1B ABEAIRR A SRR e 81940 (saturated sodium thiosulfate solution ) 3 FAEESRE 2. Kgtdr
2 0 AR INEZE: © R  JRYE - MIRERPATHCE (40 Z7F » B#
20 7y ) BT - MR GY)  RIRIRZR R R iReRY) - AW SR ERYDURETE
et (EEENT - 0 2 30%BEE: LFs-C ke ) 4L - SE— (8% = eUiikeY
EERE(EEY) €237 A% » AEi% 75%) © MS (ES+) CoHisIOs ZE3K 298 » 455 © 299
[M+H]" ©

[0139) B ZF -2 F2-4-CIR Y- 1- 28068 (Ethyl
[-ethoxy-4-iodocyclohexane- 1-carboxylate )

O

OH
NaBH, |2, PPh;
> —_—
o 0]
0 0 O 0]
/_ 4 N /_ 3 N /_ O AN

TR B ETl - [ A5 1- A8 E-4- 8B CIE-1-FEREE (ethyl
1-ethoxy-4-oxocyclohexane-1-carboxylate ) {F/A#E4aIERl » CuHwlOs 3K © 326 » 45
B 327 IM+H] »

[0140]) EHEWH] 9. SEEFREEY) ( Amine Intermediates )

H=77H 0 104 E(é’;ﬁ%%*”é{%%)
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A (S)-1-(6-(4- - L H-IH85 | -3 20 7 -1 f
((S)-1-(6-(4-fluoro-1H-pyrazol-1-ypyridin-3-ylethan- 1-amine )

E 1. R-(+)tert-Butansulfinamide, 2/_\\ R
| TUOE), THF N 2/—\\
f K,COs I\ 75°C N N
N
N™ X
I/
(0]

“% 2. L-Selectride, -78°C HCI N’

B
= DMF, 100°C
N
Z/ | I
N,N P
H
(@)

(0141 4% 1 - WK 1-(6-(4-F- 1 H- - - IE-3-28) Z- 1-H1
( 1-(6-(4-fluoro-1H-pyrazol-1-ylpyridin-3-ylethan-1-one )
5 4-%-1H-IEE (4-Fluoro-1H-pyrazole )  {4.73 /352 » 55 ZE5H.) AlEEHT

(potassium carbonate ) {17.27 A% > 125 Z2HEE.) &0f - WHAEIIA 2-/8-5-Z 1
FMETE (2-bromo-5-acetylpyridine ) {10 A% » S0 Z2EHEE) Z A » £ —EFTFH%
HHYE TR NN-—H AR (NN-dimethylformamide) (41.7 Z7t)
10 7388 RE R HEE S ERIETY 100°CHERE 20 /INEF s SR R R G )2 8l 2 =08
REEEIAK (~700 27F) 5 RSB E I EEEFIREE 20 77048 » A28H
B rEE— (e EE RS F/NERY KRR B2 R 53] 1-(6-(4- 5 - 1H-IEME- 1-
FOMENE-3-E8) Z.-1-8d ( 1-(6-(4-fluoro-1H-pyrazol-1-yDpyridin-3-yl)ethan-1-one ) {9.81
INGE o AR 96%) © MS ¢ M+1 =206.0 ¢

[0142) 242 © EHER)-N-((S)-1-(6-(4- 50 - L H-TLHE- -2 U= 3-8 2 A2 )- 2- H 22
PIN-2- e e

((R)-N-((S)- 1-(6-(4-[Tuoro- | H-pyrazol- I-yl)pyridin-3-yDethyl)-2-methylpropane-2-sulfin
amide )

—{EEAR PR Z0RAY 1-(6-(4-F8- TH-TEEE- 1-FD) IHEE -3-55) Z- 1

( 1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethan-1-one ) {9.806 2\ 72 > 47.8 25 H.)
FEVIGIRTE (96 =F1) HEVER » TIAR)-(+H)-F5- T Fus el

((R)-(+)-t-Butylsulfinamide ){5.79 /A ¢ > 47.8 ZEFLH. ) » BN A$kBE £ Ba( titanium

5 78 H > 3t 104 HESHHHFIERHEE)
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(V) ethoxide ) (21.8 A% > 96 Z2EE.) R 75C » E—{EHG EIHHERZAR 15
INF - BN BRI R E R 0 A MEPERR A1 2-78°C (JMNEURIE) B
T8C B - BEAT 55 oy s RIZMINA =P T Bl b8 (L-Selectride 5 Lithium
tri-sec-butylborohydride 5 Lithium triisobutylhydroborate ) 143 ZF Y 1 ‘& = EEN)
FEVUEIRIE - 143 Z25HE) - FEMAR A LIEFIH SR  FEE2IMAL - 7°
ST C BRI 15 708 > PMEINEAE 205 » (e /KBRS AR AR E
iAot (LC-MS) BB S S » MIEER2A12-50°C It H HEE

(~ 10 ZT}) =il RREIAIK €600 Z2TF) FIEFE  BEMER—EXH
@0 - FHESEE 2B - IR BB 285 (800 271) ke » RERIEINR
 H G AR RSN - MR - RORME - tHEYIRERN SR g AT
AAE - SE % B EIEZHYR)-N-((S)-1-(6-(4-3- 1H-TEME- 1-BR)IEEiE-3-5) &
FO)-2-FHEAToE-2-aabialihs (R)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)
pyridin-3-yDethyl)-2-methylpropane-2-sulfinamide )  10.5 /35 » 4H[E 99% » 4l
70.3%) ° MS : M+1=311.1¢

[0143]) 2545 3« EHk(S)-1-(6-(4-0- L H-IL - -2 0E-3-22) 2 A 1%
((S)-1-(6-(4-fluoro-1H-pyrazol-1-ylpyridin-3-ylethan- 1-amine )
—{E(R)-N-((S)-1-(6-(4- 8- | H-MEMAE- 1-F)MEL - 3-55) £.6)-2- B R P - 2- n e
F# ((R)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yDpyridin-3-yl)ethyl)-2-methylpropane
-2-sulfinamide ) (10.53 A€ - 33.9 25 H) FHEE (719 271) M4 EEREE
B/ —ngfe (4N HCl/dioxane) (85 =7t > 339 ZHEE.) tHaNEIR - #8HE 2.5 /N -
PR BRI BT (LC-MS) BnRIEC e BRIESREIAZ
LA (300 =F1) TR EREIEREES - RE eV HEER: L85 200 Z£5F) A
AR P BRI AR - SRS A B B 2 SRR 2 (~200 Z7F)
AR R R - R TR ERGHIBREHEE bRl —(ERFR B IR e —EE =
EES - /D ERIESEE SR o #2lR  AR(S)-1-(6-(4-58 - 1 H-TEEE- 1 - BBt e

5579 H > 3t 104 HESHHHFIERHEE)
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3 Z - 10 ((S)-1-(6-(4-fluoro-1H-pyrazol-1-y)pyridin-3-yl)ethan-1-amine ) {7.419
INTE 0 ARG T8%) o RIS M- ERE i (LC-MS) HER A= 4 S I A2
Y o MS : M+1=207.1 -

[0144]) B. (S)-1-(5-(4-%- 1 H-IHH - |- BHEE-2- ) 2 B - 1%
((S)-1-(5-(4-fluoro- 1H-pyrazol-1-yl)pyrazin-2-ylethan- 1-amine )

F

F 1. R-(+)tert-Butansulfinamide, z/ A\ R
Ti(OEt),, THF N /N
Cl NaH, [\ 75%C \ N

DMF, 100°C N 2. LSelectride, -78°C )\ HCl N
NT™ \

o -0 —
' Lo

(0145) Z8F 1 - S 1-(5-(4-F- 1 H-IEHE- 1-Z2 )M - 2- %) - -]
( 1-(5-(4-fluoro-1H-pyrazol-1-ylpyrazin-2-ylethan-1-one )

— (& 1-(5-ZntkiE-2-%5) LB (1-(5-chloropyrazin-2-yl)ethanone ) {800 Z5¢ » 5.11
ZEH ) Al 4-5F - 1H-1EM (4-fluoro-1H-pyrazole ) {484 =57 > 5.62 B H.) 1 N,N-
T HRECHRERE (N,N-dimethylformamide ) (6.0 271 ) FHVESY)  FREIRE T
£ 10 53 $#H5RT > I A S ESA (Sodium hydride) (60%EE&£EL > 276 Z 5 > 6.90 =
=H) AR N EREYEIAK (70 254 ) o e F R R HE R AR 20 08 o

e > Bk — (AR ELalERE - RO BRI 0 52l 53] 1-5-(4-F-1H-UE
M1 - F)bmER-2-5) £-1- - ( 1-(5-(4-fluoro-1H-pyrazol-1-yl)pyrazin-2-yl) ethan-1-one )
(919 AT » AERLFEE 95%) © MS * M+l =207 -

/ \
N’
H

N

,,,,,

%Q
y

I

z

[0146] #2455 2 © =L (R)-N-((S)-1-(5-(4- - 1 H-IHL - - ML EE-D-2) 7 2)-0- FF A
PN 2- LV 7
((R)-N-((S)-1-(5-(4-fluoro- 1 H-pyrazol- 1-yl)pyrazin-2-yDethyl)-2-methylpropane-2-sulfi

namide)

55 80 H - 4k 104 HEHHAERITE)
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— (B R 1-(5-(4- 3 TH-IEE MR- 1- ) IhE - 255 .- 1- B

( 1-(5-(4-fluoro-1H-pyrazol-1-ylpyrazin-2-yl) ethan-1-one ) {4.67/.3%¢ » 22.7=Z5=H.)
VUG (45271 ) FHVER - JIAR)-(H)-F- T Hniiii

((R)-(+)-t-Butylsulfinamide ) { 2.75A5¢ » 22.T7ZEH. ) - HEE MM ASABRE ZB5 ( titanium
(IV) ethoxide )  (10.3245¢ » 45325 F.)  R75°C » £ —{Eia SIRHZAR20
INEF > BRSBTS AN EE0E - E MESPERRT A ZE-18°C 0 HWH4- 18 CFR > LA
5077 s L BN RTREIIA = AP T B B8 (L-Selectride 5 Lithium
tri-sec-butylborohydride ; Lithium triisobutylhydroborate )  {50.1ZFHI1'E = BEEN)
VUGS > S0.1Z252EH) - AR DIBERIE A © EREIAL - R
I8 CHEPE S IR LS 70 - ZMENNEAE 200 - FERE/KREERIG AU AT R
g - B ot (LC-MS) BURKIED 2% - RIEER LA E-60"CIll H FHES
( 1ZF) 12188 > MEEIAK (1002F) TfHEH  RESY) - bRk
LB — B PEIRERG - R ISR Zletike - Aie/Eim B snEA e - 1R
KOs AR IRER YIRS A AEE_ LAV E R G AT (AT - 02100%
FElg JFE- S HE) dit > BRI — (B E RSV (R)-N-((S)-1-(5-(4-5- 1 H-IEL - 1 -
FoIEnE-2-5) LBE)-2- FH A N e-2- ao i

( (R)-N-((S)-1-(5-(4-fluoro-1H-pyrazol-1-yDpyrazin-2-yl)ethyl)-2-methylpropane-2-sulfi
namide ) {1.042%¢ > ZERE%14%) © MS : M+1 =312 < 'H NMR (400 MHz, DMSO-d6)
o 9.12(d,/=14Hz 1H) ~ 873 (d, /=4.5Hz, 1H) ~ 8.59(d, /= 1.4 Hz, 1H) ~ 8.03 (d,
J=4.1Hz, 1H) ~ 5.69 (d, /= 5.7 Hz, 1H) ~ 4.62 (p, /= 6.8 Hz, 3H) ~ 1.57 (d, /= 6.9 Hz,
3H) ~ 1.12 (s, 9H) ©

[0147) 2548 3+ EH(S)-1-(5-(4-5- IH-HL - [- )L IR - 2- 7)) - 1 -
((8S)-1-(5-(4-fluoro- 1 H-pyrazol-1-yl)pyrazin-2-ylethan-1-amine )
—fEIR)-N-((S)-1-(5-(4-58- 1 H-EEe- 1)Uk I 2- ) £.5)-2- L P We- 2- BB
B ((R)-N-((S)-1-(5-(4-fluoro-1H-pyrazol-1-ypyrazin-2-yDethyl)

5 81 H » 4k 104 HEHHAERITE)
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-2-methylpropane-2-sulfinamide ) (1.04 A% > 3.34 Z25H.) f£HEE (7.8 Z7f) 0
4 Z BRI 0@ (AN HCl/dioxane) (8.34 271> 334 Z5EH.) VAR -
FIREDRE MR 1.5 /N - IR S YIEIA " 258 (100 271) &
AL —ER EIEIES - R(S)-1-(5-(4-F8- TH-IE MR- 1- B Ehnk-2- L) 2 - 1 -
((S)-1-(5-(4-fluoro- 1H-pyrazol-1-yDpyrazin-2-yl)ethan-1-amine ) {689 ZE 5t » AR
85%) ° MS : M+1 =208 -

[0148) C.  (5-(4-7- 1 H-IHE - - B IEE-0-F20) FR i
((5-(4-fluoro- 1 H-pyrazol-1-yDpyrazin-2-ymethanamine )

N NH,

N KOAc \N;N NiC, Q/N
DMF FS_/ ,:
HEE 1 B 5-(4-F- L H- - |- 2R 2-
( 5-(4-fluoro-1H-pyrazol-1-ylpyrazine-2-carbonitrile )
—([& 5-ZNkEEE-2-F (5-chloropyrazine-2-carbonitrile ) {280 =% » 2.0 Z2EEH.)
FE_HEHERNE (DMF) FHAR » A 4-3-1H-1E% (4-fluoro-1H-pyrazole )
(170 =50 > 20 =5 H.) FIFEEEH (395 270 0 4.0 E5HH.) - RIERESYHE 100
CHEFE 4 /NS > /B 2412 20C - ERERIK (25 271) - I FHESEE JBa22 AL S
B HIBEINEZR ~ R4 - WWLUETEC/gath (Cke : BBiE k=5 1) 4
1B > 155 5-(4-F- 1H-IEEE- 1 - Fo) ML z-2- B
( 5-(4-fluoro-1H-pyrazol-1-yl)pyrazine-2-carbonitrile ) {310 Z5¢ » ZERE 82% ) -
HEEmPURE e - Ee o (LC-MS) WY -

[0149) #2452 - S5k 5-(4-F0- | H-UEHE- 1-22) FH e i
((5-(4-fluoro- 1 H-pyrazol- I-yl)pyrazin-2-yl)methanamine )
582 H > 3t 104 H(EEHHEAERBHE)
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— (& 5-(4-F\- |H-MEERE- 1- B MEEiER-2- i

( 5-(4-fluoro-1H-pyrazol-1-yD)pyrazine-2-carbonitrile ) {190 Z57¢ » 1.0 2EH.) &
{E$#2 (NiCL ; Nickel(ID) chloride) (12 232 > 0.1 Z2XEE) f£HE (5=ZTF) i
BEY) > F 0CHIABIE(LSN (NaBH: 5 sodium borohydride ) {380 Z35¢ » 10 %
FH) o IE OCHEHESY 2 /NF » AELE/KERAE - BUERURHEE
7t (HPLC) 4L - 1550 5-(4-58- |H-0pEMe- 1- D) FH fe i

( (5-(4-fluoro-1H-pyrazol-1-yD)pyrazin-2-yDmethanamine ) { 160 Z 5% » 2% 82% ) -
HEBPURE B - Be ot (LC-MS) Y -

[0150) D. (6-(3,5-— tHE- | H-IHHIE- ] - B0 3-26) FR it
((6-(3,5-dimethyl-1H-pyrazol-1-yl)pyridin-3-yl)methanamine )

NC | NN = NC | XN Boc,O

.

“ el A NN

N o
% )N;\l\7/ . HoN | \/N N
J
[0151) #2685 1 © 5K 6-(3,5-— FFAE- 1 H-IHF - -2 8 ke i s
(6-3, 5-dimethyl-1H-pyrazol-1-ylnicotinonitrile )

—{ 6-ZF R EFRE (6-chloronicotinonitrile) (300 25T @ 22 EEH.) F_H
FHEERE (DMF) (10 Z7F) HFaVAR » I1A 3,5- R TH-1Em
(3,5-dimethyl-1H-pyrazole ) {210 Z752 » 2.2 Z=EH.) fIbREEsE (Cs:COs) (1.4
Nvi o 44 Z2ER) o RAYHE OOCHEEE 16 /NTF - 28K (25 271) MkER
SN HEE - FTEVE RS KRR EZE MR » 1551 6-(3,5- - FFEL- TH-MEEHAR- 1-
EOF s S (6-3,5-dimethyl-1H-pyrazol-1-yDnicotinonitrile ) {320 Z75% » 4R
T4.6%) -

5583 B > 3t 104 E(BHERHIE)
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[0152) 204F 2 - S/l T 25 ((6-(3,5- = FF72- 1 H- TP |- ML TE- 3-8 ) A7
EFIEES (tert-Butyl ((6-(3,5-dimethyl-1H-pyrazol-1-yDpyridin-3-yDmethyl)carbamate )
— 1 6-(3,5- = FH - 1H-MEME-1- ) A F S (6-(3,5-dimethyl-1H-pyrazol-1-yl)

nicotinonitrile ) {300 Z75¢ > 1.5 Z2HEH) FEHEE (10 =) THVAER > TIAZRI(E
FR(NICL X 19 252 0.15 252 H. ) g — R T Ba( (Boc):0': Di-t-butyl dicarbonate )

(654 252 > 3.0 25 H.) ~ FlflE ks (NaBH:) (142252 38 2HH)  1£
BRERERERESY) 3 /N MBI S bE/KAR - WAEEZE TR
fig s KM R BERE S B 7o - A A F B ADER B S8 aR0seii(2 x SOZ71)
A KIREE BhEzE ~ R - FEZE TR - (53] 450 Z25e VB EEY) - ~F
HE—IAE » BRI T — B8 -

(0153 4% 3 - EBk(6-(3,5-— B2 | H-IHLHE- - ZZHEIE-3-28) R ez
((6-(3,5-dimethyl- | H-pyrazol- 1-ylpyridin-3-yDmethanamine )

—(EHELEAE BEERER (4.0 ZHIRE - 10 271) IMAEEYR:- T 5
((6-(3,5- = FHEL- 1 H-ALEPARE- 1- 6 L - 3-8 FH Bl BRI ER (450 =5¢) » SR GY)
2 /NI o ZREAEIRERR MRS ESY) - AR E G SRV EEY) (350 2
52 ) Bl a] R #E—4E < HNMR (400 MHz, DMSO-d6) & 8.51 (d, /=2.1 Hz, 1H) ~
8.34 (s, 3H) ~ 8.03 (dd, /=8.5, 2.4 Hz, 1H) ~ 7.87 (d, /= 8.5 Hz, 1H) ~ 6.14 (s, IH) ~ 4.12
(@, /=5.7Hz, 2H) ~ 2.59 (s, 3H) ~ 2.21 (s, 3H) °

[0154]) E (6-(4-F-1H-HE- -0 0 3-2) T
((6-(4-chloro-1H-pyrazol-1-yDpyridin-3-ylmethanamine )

55 84 H - 4k 104 HEHIEAERITE)
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HNN,
NC XN o NC XN Boc,O
| — | —
=
cl CsCO; NN NaBH,
&g NiCl,
ol
Boc.
NCON HCI
AN _ » HN |\N
A\
_ NN
Cl ==

cl
[0155) 245 1 - SkK 6-(4-Z0- L H-E- 1-220) 75 e
( 6-(4-Chloro-1H-pyrazol-1-yDnicotinonitrile )
—{# 6-FFSHR RS (6-chloronicotinonitrile) (300 Z3¢ » 2.2 Z&H.) 7£ M
HHRERE (DMF) (10 Z5t) VR 1A 4-F-1H-MEME (4-chloro-1H-pyrazole )
(227 =50 > 22 ZEH) FRIEHE (Cs:CO:) (14 AT 44 ZEEH) - BREY)
1£ QO CHEFE 16 /NEF > 2B F7K €25 271 ) MR SYNLARE - FraYREES 7K
PRI EZE MR 3% 6-(4-8-TH-IEME-1-50) 7 i 1 A
( 6-(4-chloro-1H-pyrazol-1-yl) nicotinonitrile ) {380 =77 » AR 84% ) » NI
— 4L R T ERP B -

(0156 2245 2 : ShkfF- T2 (6-(4-%0-1H-HL - [-Z2) 0= 3-280) 2 Wi FH B
(tert-Butyl ((6-(4-chloro-1H-pyrazol-1-ylpyridin-3-yDmethyl)carbamate )

—{[& 6-(4-F- 1 H-eEmA-1-F8) #4 i B iE ( 6-(4- chloro-1H-pyrazol-1-yl) nicotinonitrile )
(350 252 > 1.7 25H) £HEE (10 271) FIEK - TAE(E#R (NiCL) (19
25 017 25HH) ~ THBEE TR T Bs (Bocx07) (741 &7 3.4 2HEH.) -~
TR E# (NaBH:) (163 2750 4.3 25 H) » (FREORERHR S 3 /N
PG A BRI FA LKA - WAEEZE MERHERE © KRR B Ll
B > AR B AOORER SERAIRER (2 x 50 1) - P /KIREEINEZSE B
B EEZE MRS =58 480 2R AVEEELEY) - AR AL BEREEAR
N {E B

5585 B > 3t 104 E(EHHERHIE)
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(0157) 2853« E/K(6-(4-F- 1H- I 1-Z3) I 0= 3-22) R G
((6-(4-chloro- 1 H-pyrazol-1-yDpyridin-3-yl)methanamine )

—(HE LS REERER (4.0 EHIRE - 10 27) - EEEOERE MIA
{EEYFE-TE (6-(4-F-1H-0EME- 1Btk -3-25) R EO M R (450 252 0 1.5
Z5H) - BEEESY) 2 /NG - REIERE NREERESY) - AR — (BRG]
REAVIREESY) (290 Z52) BIAT > AF#E—DEME - MS - M+1 =209 -

[0158) 7. (R)-1-(6-(4-75- 1 H-IH{HE- |- B IE-3- 7o) 27 - [- W%
((R)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yDethan- 1-amine )

F
F 1. S-(-)tert-Butansulfinamide,

Ti(OEt,), THF
|\ 75°C

N

2. L-Selectride, -78°C N SN
N N
|
2 HCI
H,N

o]

[0159) 247 -3 - (1’3)-]-(6-(4-56-][{-%%-]-g)ﬁfé&z-ﬁ’-%)zg-]-&?’
( (R)-1-(6-(4-fluoro-1H-pyrazol-I-ypyridin-3-yl)ethan- I-amine )
A EEVHRE B A LS VIR S S5 528Y) (Enantiomers ) Pt~ A8
[FEF2FF  FH 1-(6-(4-5- |H-IEmR- 1- B IpEmE-3-5) £- 1-Hfd
( 1-(6-(4-fluoro-1H-pyrazol-1-yDpyridin-3-ylethan-1-one ) EUE TS » BT LAS)-(-)-
F- T Bkl ((S)-(-)-t-Butylsulfinamide ) HUR(R)-(+)-FF- T Fs s
( (R)-(H)-t-Butylsulfinamide ) {F A T-MEEN (chiral auxiliary ) ° MS (ES+) CiwHnFN:
oK 2206 > &R 2 207 [M+H]'
AAREHE I IS ISV G ROT FREBURIN T i b a VIR
e (NMR) FOgMHEG M- Eeg oot (LC-MS) BaRtBIRi T -

5586 1 > 3t 104 E[(EHERHIE)
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m=x?)
i

Bt

Y

1H NMR

MS
M+1D)

100

'H NMR (400 MHz, DMSO-d6) & 8.56 (s, 1H)
8.44 (s, 1H) ~ 8.35 (s, 1H) ~ 7.85 (s, 2H) ~ 7.81 (s,
1H) ~ 6.66 (d, /= 15.8 Hz, 1H) ~ 6.57 (s, 1H) ~ 4.36
(s, 2H) ~ 3.17 (s, 3H) ~ 2.21 (d, /=29.3 Hz, 3H) ~
2.06 (d, /=13.0 Hz, 4H) ~ 1.80 (s, 2H) ~ 1.63 (s,
2H) -

472

101

"H NMR (400 MHz, DMSO) d 8.61 (d, /=2.5
Hz, 1H) ~ 8.46 (d, /= 6.0 Hz, 1H) ~ 8.36 (s, 1H) ~
791, /=84 Hz, 1H) ~ 7.87 ~ 7.84 (m, 1H) ~
7.82 (s, IH) ~ 6.72 - 6.66 (m, 1H) ~ 6.59 - 6.57
(m, 1H) ~ 4.34 (d, /=5.8 Hz, 2H) ~ 3.17 (s, 3H) ~
2.27 (s, 3H) ~ 2.04 (s, 2H) ~ 1.96 (d, /=11.6 Hz,
2H) ~ 1.59 (dd, /=272, 14.4 Hz, 4H) -

472

102

1H NMR (400 MHz, DMSO) & 8.56 (s, 1H) ~ 8.44
(s, IH) ~ 8.35(s, 1H) ~ 7.83 (d, /=15.0 Hz, 3H) ~
6.66 (d, /=15.8 Hz, 1H) ~ 6.57 (s, 1H) ~ 4.36 (s,
1H) ~ 3.17 (s, 3H) ~ 2.42 (s, 2H) ~ 2.21 (d, /=293
Hz, 3H) ~ 2.06 (d, /=13.0 Hz, 4H) ~ 1.78 (d, /=
16.2 Hz, 2H) ~ 1.63 (s, 2H) °

486

587 E 4 104 E(EHABERIIA )
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m=x?)
i

Bt

Y

1H NMR

MS
M+1D)

103

'H NMR (400 MHz, DMSO-d6) ® 8.61 (d, /=2.5
Hz, 1H) ~ 8.46 (d, /=6.0 Hz, 1H) ~ 8.36 (s, 1H) ~
7.92 - 7.82 (m, 3H) ~ 6.72 - 6.66 (m, 1H) ~
6.58 - 6.57 (m, 1H) ~4.33 (s, 1H) ~ 3.17 (s, 3H) ~
242 (s, 2H) ~2.27 (s, 3H) ~ 2.06 - 1.94 (m, 4H) ~
1.56 (dd, /=28.0, 12.9 Hz, 4H) -

486

104

'H NMR (400 MHz, DMSO-d6) & 14.03 (s, 1H),
12.33 (s, 1H) ~ 870 - 8.31 (m, 4H) ~ .86 (d, /=
30.5 Hz, 3H) ~ 6.57 (s, 1H) ~ 4.34 (s, 2H) ~ 2.82 (5,
1H) ~ 241 (s, 3H) ~ 221 (s,5H) ~ 1.94 (d, /=124
Hz, 1H) ~ 1.67 (dd, /=45.4, 19.9 Hz, 5H) ~ 1.24 (s,
1H) ~ 094 (d, /=6.4 Hz, 3H) °

486

105

'H NMR (400 MHz, DMSO-d6) ® 8.64 (s, 1H)
8.46 (s, 1H) ~ 8.35 (s, 1H) ~ 7.92 (d, /=4.2 Hz,
1H)~"7.86 (d, /= 6.5 Hz, 2H)~6.66 (d, /= 21.2 Hz,
1H) ~ 4.36 (s, 2H) ~ 2.91 (s, 1H) ~ 2.42 (s, 2H) »
2.21(d, /J=33.5Hz, 3H) ~ 2.07 (dd, /=14.5,7.1
Hz, 4H) ~ 1.80 (s, 2H) ~ 1.64 (d, /=11.5 Hz, 2H) °

490
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106

'H NMR (400 MHz, DMSO-d6) 6 11.55 s,

1H) ~ 11.24 (s, 1H) ~ 8.90 (d, /= 5.0 Hz, 1H) ~ 8.44
(s, IH) ~ 8.33 (s, 1H) ~ 8.01 - 7.95 (m, OH) ~
7.81 = 7.78 (m, 1H) ~ 6.68 (s, LH) ~ 6.10 (s, 1H) ~
5.93 (s, 1H) ~ 4.35 (s, 2H) ~ 2.91 (s, OH) ~ 2.54 (s,
1H) ~ 2.44 (d, /=20.0 Hz, 2H) ~ 2.22 (d, /=22.8
Hz, 5H)~2.13 - 1.96 (m, 4H)~1.79 (d, /= 8.4 Hz,
2H) ~ 1.62 (s, 2H) -

500

107

'HNMR (400 MHz, DMSO-d6) & 14.57 (s,

1H) ~ 12.87 (s, IH) ~ 11.57 (s, IH) ~ 8.61 (d, T = 2.5
Hz, 1H) ~ 8.47 - 8.35 (m, 2H) ~ 7.94 - 7.85 (m,
2H) ~7.82(d,J=1.0Hz, 1H) ~ 7.11 (s, 1H) ~ 6.95
(s, 1H) ~ 6.58(dd, J =2.5, 1.7 Hz, 1H) ~ 6.02 (s,
1H) ~5.92 (s, 1H) ~ 4.40 - 4.29 (m, 2H) ~ 2.45 (s,
3H) ~ 2.31 (s, IH) ~ 2.27 (s, 3H) ~ 2.05 - 1.96 (m,
2H) ~ 1.93 - 1.81 (m, 3H) ~ 1.54 (d, ] =9.9 Hz,
1H) ~ 098 (d,J =72 Hz, 3H) °

501

111

'H NMR (500 MHz, DMSO-d6) & 11.85 (s,

1H) ~9.43 (s, 1H) ~ 8.64 (d, /=4.5 Hz, 1H) ~ 8.35
(d, /=22 Hz, 1H) ~ 820(d, /=7.7Hz, 1H)
7.92 - 7.81 (m, 3H) ~ 6.79 (s, LH) ~ 6.17 (s, 1H) ~
5.02 - 492 (m, 1H) ~ 2.72 (s, 1H) ~ 2.41-2.31 (m,
1H) ~ 2.27-2.12 (m, 8H) ~ 1.83-1.48 (m, 6H) ~ 1.38
(d,/=7.1Hz, 3H) -

504
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113

'H NMR (400 MHz, DMSO-d6) 6 11.55 s,

OH) ~ 11.23 (s, OH) ~ 8.83 (d, /= 4.8 Hz, OH) ~ 8.74
(s, OH) ~ 8.46 (s, OH) ~ 8.36 (s, OH) ~ 7.95 (s, OH) ~
7.90 - 7.81 (m, 1H) ~4.63 - 4.48 (m, OH) ~ 4.36
(s, IH)>2.91 (s, OH)~2.55 (s, O0H)~2.44 (d, /=179
Hz, 1H) ~ 2.20 (d, /=32.7 Hz, 1H) ~ 2.12 - 1.85
(m, 1H) ~ 1.62 (s, 1H) °

506

114

'H NMR (400 MHz, DMSO-d6) 6 14.60 (s,

1H) ~ 12.88 (s, 1H) ~ 11.53 (s, 1H) ~ 8.61 (m, 1H) »
8.36 (dd, /=129, 7.1 Hz, 2H)~7.90 (m, 2H)~7.82
(d, /=10Hz, 1H) ~ 7.12 (s, LH) ~ 6.94 (s, I1H) ~
6.58 (dd, /=25, 1.7 Hz, 1H) ~ 6.02 (s, 1H) ~ 591
(s, IH) ~ 440 (dd, /=15.2, 5.9 Hz, 2H) ~ 4.30 (m,
2H)~2.45 (s, 3H)~2.27 (s, 3H)~2.17 (d, /= 9.7 Hz,
3H) ~ 1.83(d, /=21.1 Hz, 2H) ~ 1.66 (t, /=16.3
Hz, 2H) ~ 1.13 (s, 3H)" 0.94 (s, 3H) °

515
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116

'H NMR (400 MHz, DMSO-d6) 6 13.88 (s,

1H) ~ 12.46 (s, 1H) ~ 11.37 (d, /= 120.9 Hz, 1H) ~
8.69(d, /=44 Hz, IH) ~ 8.50 - 8.36 (m,

2H) 7.98 - 7.86 (m, 2H) ~ 7.59 (s, 0.5H) ~ 6.86
(d, /=27.8 Hz, 1H) ~ 6.66 (s, 0.5H) ~ 5.91 (s,
0.5H)~5.00 (s, 1H) ~2.82 (s, 1H)~2.43 (d, /=20.6
Hz, 3H) ~ 2.22 (s, 3H) ~ 2.11 (s, 1H) ~ 2.04 - 1.84
(m, 2H) ~ 1.82 - 1.57 (m, 3H) ~ 1.54 (d, /=12.6
Hz, 1H) ~ 1.42 (d, /=5.1 Hz, 3H) ~ 1.24 (s, 1H) »
1.01 (d, /= 6.8 Hz, 1H) ~ 0.80 (s, 1H) °

518

119

'H-NMR (400 MHz, DMSO-d6) & ppm 11.63 (s,
1H) ~ 8.85 (s, 1H) ~ 8.65 (d, 1H, /=4.4 Hz) ~ 8.36
(d, IH, /=2.0Hz) ~ 8.25(d, IH, /="7.2 Hz)
7.92-7.83 (m, 3H) ~6.79 (s, 1H) ~6.66 (s, 1H)~ 6.24
(s, IH) ~ 5.00 (q, 1H, /=7.2 Hz) ~ 4.81 (s, IH) ~
2.49-2.30 (m, 3H) ~ 2.18 (s, 3H) ~ 2.16 (s, 3H) ~
1.85-1.53 (m, 4H) ~ 1.50-1.34 (m, 5H) °

519
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124

"H NMR (400 MHz, DMSO-d6) 6 13.84 (s,

1H) ~ 12.40 (d, /=48.8 Hz, 1H) ~ 11.52 (s, 1H) ~
8.68 (d, /=3.2 Hz, |H) ~ 841 (t, /=11.2 Hz,

2H) ~ 793 (dd, /=8.4,2.1 Hz, 2H) ~ 7.89 (dd, /=
8.3,5.2 Hz, 1H)~6.92 (d, /=24.0 Hz, 1H)~6.65 (s,
1H) ~ 4.98 (s, 1H) ~ 3.00 (s, 1H) ~ 2.40 (s, 6H) »
2.22 (s, IH) ~ 2.12 (s, 2H) ~ 1.85 (s, 2H) ~ 1.67 (d,
J=15.1Hz, 2H) ~ 1.42 (d, /=5.7 Hz, 3H) ~ 1.31
(m, 2H) ~ 1.04 (m, 6H) -

532

128

'HNMR (400 MHz, DMSO-d6) & 14.54 (s,

1H) ~ 12.87 (s, IH) ~ 11.61 (s, 1H) ~ 8.68 (d, T =4.5
Hz, 1H) ~ 8.41 (dd, ] = 6.4, 2.0 Hz, 1H) ~ 8.31 (dd,
J=28.8,7.8 Hz, 1H) ~ 7.97 - 7.86 (m, 3H) ~ 7.09
(s, 1IH) ~ 6.96 (s, 1H) ~ 5.92(d, J =3.7 Hz, 1H) ~
5.04 (d,J=7.3Hz, IH) ~ 2.46 (s, 3H) ~ 2.32 (s,
1H) ~2.27(,J=5.1 Hz, 3H) ~ 2.12 - 1.77 (m,
6H)~1.49 (d,J =10.0 Hz, 1H)~1.42 (d, ] = 7.0 Hz,
3H) ~ 1.03 (s, 1H) ~ 0.84 (d, ] =7.2 Hz, 2H) °

534
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129

"H NMR (400 MHz, DMSO-d6) ® 11.85 (s,

1H) ~ 9.46 (s, 1H) ~ 8.65 (d, /=4.5 Hz, 1H) ~ 8.48
- 8.35 (m, 2H)~7.96 (dd, /= 8.5, 2.3 Hz, 1H)~7.89
(d,/=4.2Hz, 1H)~7.84 (d, /=8.5Hz, |H) ~ 6.77
(s, IH)~6.15 (s, 1H) ~5.12 - 5.02 (m, 1H) ~ 3.06 (s,
3H) ~ 2.67(t, /=6.4 Hz, 1H) ~ 2.20 (s, 3H) ~ 2.16
(s, SH)~ 1.95 (dd, /=128.8, 9.8 Hz, 2H)~1.87 - 1.76
(m, 2H) ~ 1.58 - 1.38 (m, 5H) °

534

130

'HNMR (500 MHz, DMSO-d6) & 11.89 (s,

1H) ~ 9.51 (bs, 1H) ~ 8.68 (dd, /=4.5, 0.7 Hz,
1H) ~ 8.46 (d, /=8.5 Hz, 1H) ~ 8.44 (d, /=2.3 Hz,
1H) ~ 7.99 (dd, /=8.5,2.3 Hz, I1H) ~ 791 (dd, /=
4.4,0.8 Hz, 1H)~7.88 (d, /= 8.6 Hz, 1H)~6.86 (bs,
1H) ~6.20 (bs, 1H) ~5.06 (dg, /="7.8,7.6 Hz 1H) ~
3.14 (s, 3H) ~ 2.58 (bt, /=12 Hz, 1H) ~ 2.24 (s,
3H) ~ 2.21 (s, 3H) ~ 1.99 (bd, /= 12.1 Hz, 1H) »
1.93 (dd, /=13.8, 2.4 Hz, 1H) ~ 1.88-1.69 (m,
SH) ~ 1.63 (td, /=14, 4 Hz, IH) ~ 1.47(d, /="T7.1
Hz, 3H) °

534
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131

"H NMR (400 MHz, DMSO-d6) ® 11.88 (s,

1H) ~9.51 (s, 1H) ~ 9.12(d, /= 1.4 Hz, 1H) ~ 8.73
(d, /=44Hz, 1H) ~8.51(d, /=14 Hz, 1H) ~ 8.41
(d, /=8.0Hz, 1H) ~ 8.02 (d, /=4.1 Hz, 1H) ~ 6.85
(s, IH) ~ 6.18 (s, 1H) ~ 5.18 - 5.07(m, 1H) ~ 3.17 (s,
3H) ~ 2.64 - 2.52 (m, 1H) ~ 2.23 (s, 3H) ~ 2.19 (s,
3H) ~ 2.02-1.91 (m, 2H) ~ 1.89 - 1.61 (m, 6H) -
1.49 (d, /="7.1 Hz, 3H) °

535

135

'HNMR (400 MHz, DMSO-d6) & 14.58 (m,

1H)~12.89 (m, 2H) ~ 11.52 (s, 1H) ~ 8.69 (t, /=4.3
Hz, 1H) ~ 8.43 (d, /= 2.0 Hz, IH) ~ 8.27 (m, 1H) ~
7.97 (m, 4H) ~ 7.59 (m, 1H) ~ 7.06 (s, 1H) ~ 6.95 (s,
1H)~5.98 (s, 1H) ~5.91 (s, 1H) ~5.06 (dd, /=13.5,
7.0 Hz, 1H) ~ 2.46 (s, 3H) ~ 2.27 (s, 3H) ~ 2.17 (5,
2H)~ 1.83(d, /=29.4 Hz, 2H) ~ 1.62 (s, 2H) ~ 1.52
(d,/=70Hz, 1H)~ 144 (d, /="1.1 Hz, 3H) ~ 1.16
(s, 1H) ~ 1.04 (s, 2H) ~ 1.02 (s, 1H) ~ 0.88 (s, 2H) °

547
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136

"H NMR (400 MHz, DMSO-d6) ® 11.89 (s,

1H) ~ 9.53 (s, 1H) ~ 8.67(d, /=4.4 Hz, 1H) ~ 8.41
(d, /=22 Hz, 1H)~ 8.28(d, /=8.2 Hz, 1H)~7.98
(dd, /=8.5,2.3 Hz, IH)~7.93-7.80 (m, 2H)~6.74
(s, IH) ~ 6.28 (s, 1H) ~ 5.09 - 4.95 (m, 1H) ~ 3.28 -
3.20 (m, 2H) ~ 2.61 - 2.51 (m, 1H) ~ 2.22 (s, 3H) ~
2.19 (s, 3H) ~ 2.02 - 1.91 (m, 2H) ~ 1.90 - 1.78 (m,
2H) ~ 1.71 (d, /=10.4 Hz, 3H) ~ 1.63 - 1.51 (m,
1H) ~ 1.45(, /="7.1 Hz, 3H) ~ 1.21 (t, /= 6.9 Hz,
3H) °

548

137

'HNMR (400 MHz, DMSO-d6) 6 11.71 (s,

1H) ~ 891 (s, 1H) ~ 8.64 (d, /=4.5 Hz, 1H) ~ 8.48
- 8.36 (m, 2H)~7.97 (dd, /=8.5, 2.3 Hz, 1H)~7.89
(d, /=42 Hz, 1H) ~7.83 (d, /=8.5 Hz, 1H) ~ 6.70
(s, IH)~ 6.68 (s, 1H)~6.17 (s, 1H) ~5.17 - 5.08 (m,
1H) ~ 4.88 (s, 1H) ~ 3.08 (s, 3H) ~ 2.25 - 2.15 (m,
TH) ~ 2.02 - 1.73 (m, 6H) ~ 1.59 - 1.48 (m, 2H) ~
1.45(d, /=7.0 Hz, 3H) °

549
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"H NMR (400 MHz, DMSO-d6) ® 11.67 (s,

1H) ~ 8.96 (s, 1H) ~ 8.68 (d, /=4.5 Hz, 1H) ~ 8.48
(d, /=83 Hz, 1H) ~8.43 (d, /=2.2 Hz, I1H) ~ 7.99
(dd, /=8.6,2.3 Hz, 1H)~7.94 - 7.81 (m, 2H)~6.77
(s, IH)~ 6.67 (s, 1H) ~6.39 (s, 1H) ~5.09 - 5.01 (m,
1H) ~ 4.84 (s, 1H) ~ 3.18 (s, 3H) ~ 2.29 - 2.03 (m,
9H) ~ 1.97 (td, /=13.7,3.5 Hz, 1H) ~ 1.72(dd, /=
20.5, 149 Hz, 2H) ~ 1.46 (d, /="7.0 Hz, 3H) ~ 1.40
- 1.26 (m, 2H) -

549

141

'HNMR (400 MHz, DMSO-d6) & 11.64 (s,

1H) ~9.01 (s, 1H) ~ 8.64 (d, /=4.5 Hz, 1H) ~ 8.55
(d, /=83 Hz, 1H) ~ 8.40 (d, /=2.3 Hz, 1H) ~ 7.97
(dd, /=285, 2.4 Hz, 1H) ~ 7.89 (d, /=4.2 Hz,

1H) ~ 7.84 (d, /= 8.5 Hz, 1H) ~ 6.78 (s, IH) ~ 6.66
(s, IH) ~ 6.27 (s, 1H) ~ 5.14 (t, /="7.5 Hz, I1H) ~
3.10 (s, 3H) ~ 2.45 - 2.29 (m, 2H) ~ 2.20 (s, 3H) »
2.16 (s, 3H) ~ 2.14 - 2.01 (m, 2H) ~ 1.91 - 1.68 (m,
4H) ~ 1.46(d, /="7.1 Hz, 3H) °

551
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142

'H NMR (400 MHz, DMSO-d6) ® 11.71 (s,

1H) ~ 9.11 (s, 1H) ~ 8.67 (d, /=4.5 Hz, 1H) ~ 8.56
(d, /=83 Hz, 1H) ~8.43 (d, /=2.2 Hz, I1H) ~ 7.99
(dd, /=8.5,2.3 Hz, IH)~7.93 - 7.84 (m, 2H)~6.77
(s, IH)~6.63 (s, 1H)~6.32 (s, 1H)~5.10 - 05.13 (m,
1H)~3.20 (s, 3H)~2.43 - 2.15 (m, 8H) ~ 2.06 - 1.81
(m, 4H) ~ 1.78 - 1.61 (m, 2H) ~ 1.47 (d, /="7.1 Hz,
3H) °

551

144

'HNMR (500 MHz, DMSO-d6) & 11.89 (s,

1H) ~ 9.48 (s, 1H) ~ 8.67(d, /=4.5 Hz, 1H) ~
8.49-8.30 (m, 2H) ~ 7.96 - 7.77 (m, 3H) ~ 7.09 (d, J
=74, IH) ~ 6.81 (s, IH) ~ 6.19 (s, 1H) ~ 5.01 (q, /
="7.0Hz, IH) ~3.16 (d, /=49 Hz, 1H) ~2.75(, /
= 18.9 Hz, 1H)~2.41-2.28 (m, 2H)~2.25(d, /= 1.9
Hz, 3H) ~ 2.20 (s, 3H) ~ 2.10-1.87 (m, 1H) ~ 1.65
-1.49 (m, 2H) ~ 1.41 (dd, /="7.0, 2.0 Hz, 3H) -

502
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146

"H NMR (400 MHz, DMSO-d6) ® 11.68 (s,

1H) ~ 891 (s, 1H) ~ 8.69 (d,J =4.4 Hz, 1H) ~ 8.44
(d,J=23Hz, 1H) ~8.18 (d, ] =8.2 Hz, 1H) ~ 7.99
(dd,J =8.6,2.4 Hz, 1H)~7.93 - 7.87 (m, 2H)~6.90
(s, IH) ~ 6.84 (s, 1H) ~ 6.12 (s, 1H) ~ 5.22 (s, 1H) ~
5.08 (dt, ] = 14.5,7.2 Hz, 1H) ~ 3.93 - 3.81 (m,
2H) ~ 3.72-3.63 (m, 1H) ~ 2.30 - 2.23 (m, 1H) ~
2.21 (s, 3H) ~ 2.19 (s, 3H) ~ 1.84 - 1.74 (m, 2H) ~
1.74 - 1.65 (m, 1H) ~ 1.47(d, J =7.0 Hz, 3H) °

521

147

'H-NMR (400 MHz, CD:OD): ® ppm 8.53-8.51
(m, 2H) ~ 8.43 (d, J =7.6 Hz, 1H) ~ 8.04-8.02 (m,
1H) ~7.95(d,J=8.8Hz, 1H) ~7.71 (d, ] =4.0 Hz,
1H) ~ 7.01 (s, 1H) ~ 6.72 (s, 1H) ~ 5.91 (s, 1H) »
5.18-5.15 (m, 1H) ~ 4.19(d,J =11.6 Hz, I1H) ~ ~
3.60 (d, J=12.0 Hz, 1H) ~ 2.38 (s, 3H) ~ 2.38-2.29
(m, 1H)~2.29 (s, 3H)~2.18-2.13 (m, 1H)~1.81-1.78
(m, 1H) ~ 1.59 (d, J =7.2 Hz, 3H) ~ 1.59-1.51 (m,
1H) ~ 1.51 (s, 3H) °

535
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'H-NMR (400 MHz, CD:OD): ® ppm 8.52 (d,J =
4.4 Hz, 1H) ~ 8.47(d,J =9.2 Hz, IH) ~ 7.99-7.93
(m, 2H) ~ 7.71 (d, J =4.0 Hz, 1H) ~ 7.08 (s, 1H) ~
0.76 (s, 1H)~5.88 (s, 1H)~5.19-5.16 (m, 1H) ~4.21
(d,J=12.0Hz, 1H) ~ 3.70 (d, ] = 12.0 Hz, 1H) ~
241 (s, 3H) ~ 2.41-2.30 (m, 1H) ~ 2.30 (s, 3H) »
2.30-2.22 (m, 1H) ~ 1.92-1.87 (m, IH)~ 1.64 (d, ] =
7.2 Hz, 3H) ~ 1.63-1.46 (m, 1H) ~ 1.46 (s, 3H) °

535

149

'HNMR (500 MHz, DMSO-d6) & 11.74 (s,

1H) ~9.13 (s, 1H) ~ 8.67 (d, ] =4.4 Hz, 1H) ~ 8.47
(d,J=83Hz, 1H)~842 (d,J=2.3Hz, |H)~7.98
(dd, J =8.5,2.3 Hz,1H) ~ 7.90 (d, ] =4.2 Hz,

1H) ~ 7.86 (d, ] = 8.5 Hz, 1H) ~ 6.51 (s, I1H) ~ 6.50
(s, 1IH) ~ 5.04 (p, J =7.6 Hz, IH) ~ 3.13 (s, 3H) ~
2.27 (s, 3H) ~ 2.19 (s, 3H) ~ 1.95 (dd, ] =29.5, 11.6
Hz, 2H) ~ 1.84 - 1.54 (m, 7H) ~ 1.45(d,J ="7.1 Hz,
3H) -

534
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1IE&Y) | &RET MS
1H NMR
SRHE = HE (M+1)

"H NMR (400 MHz, DMSO) & 11.88 (s, 1H) ~
9.50 (s, IH)~9.11(d,J =14 Hz, IH) ~8.72(d, ] =
44 Hz, IH) ~ 8.64 (t, ] =6.0Hz, 1H) ~8.39(d, ] =
150 ; 1.4 Hz, 1H) ~ 8.02 (d, ] =4.2 Hz, 1H) ~ 6.85 (s, .
1H) ~ 6.17 (s, IH) ~ 4.48 (d, ] =5.9 Hz, 2H) ~ 3.19
(s, 3H)~2.64 - 2.53 (m, 1H) ~ 2.23 (s, 3H) ~ 2.19 (s,
3H) ~ 1.96 (d, ] = 14.2 Hz, 2H) ~ 1.86 - 1.67 (m,
6H) °

'HNMR (400 MHz, DMSO) & 11.88 (s, 1H) ~
9.50 (s, 1H) ~ 8.66 (d, ] =4.4 Hz, 1H) ~8.46 (d, ] =
8.3 Hz, IH) ~ 841(d,J=2.2 Hz, 1H) ~ 7.98 (dd, J
. ; =8.5,23 Hz, 1H) ~ 7.92-7.82 (m, 2H) ~ 6.84 (s, 534
1H) ~ 6.18 (s, 1H) ~ 5.08 - 5.01 (m, 1H) ~ 3.12 (s,
3H) ~ 2.61 - 2.51 (m, 1H) ~ 2.22 (s, 3H) ~ 2.19 (s,
3H) ~ 2.00 - 1.87 (m, 2H) ~ 1.83 - 1.56 (m, 6H) *

1.45(d,J=7.1 Hz, 3H) °

[0160] EHEH 10+ LEVIRVEYEMEZ B

By I e B2 b E YDA e HRR R I & M fEH- R R A mRE A
5] (Caliper LifeSciences ) Bk EBIZR o5 (electrophoretic mobility shift
technology platform ) » {E SRR PRIENSF% £ — WK% ( ATP + adenosine triphosphate )
HITEAE | BT REYZE AR (substrate peptide ) > (RIFERERRAI—{E S FE

55 100 H - 3t 104 HERHHHEFERIIE)
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Hl ek B b (phosphorylated ) - 7S MBS EE - WREA(L (LERCHD ) FIREBRER(L (=2
B BROTREYI (@RI (potential difference ) T R A EI{FEF]
FezEEs (Caliper EZ Reader 2) {0 %4 (microfluidic system )  fEARRPIFERK
AV R A E BT T 2 B B R SSRERATES
TR Sy - EiE i (pools ) BHBEEZRNAY LEDS » 157 Fig:
SR g By [E1R21E (peaks) - PRIELIE LR IR AV EEZR R T AR S50 N 7R
gt (well) HRRZRE 2 LEYERTENE -

[0161] A. FEEEHH/NEERVERAEAE EE PRI A R0 ER (RET wild type assay at KM )
—{i& 384 BBt (384-well) AVEEREERVE—EENEH T » R NAAEEEE

= —{EHEREZLIINEEY) (1% _FELeiE (DMSO ; Dimethyl sulfoxide ) )
HYTEIZ T 7 25°C » ik 7.5 Z=20K (aMD) - 10 ZRoRAY IR A AL A2 BB BF ( ProQinase
1090-0000-1) & —({E= 1 f8ork (uM) CSKide (FITC-AHA-KKKKD
DIYFFFG-NH2) 025 fioRiRIENef2 5 = kilie (ATP) $atA 12.5 (00t (ub) &
&N (100 Z2KAY 4- 88 . BLIREE 2 hsfis (HEPES 5 4-(2-Hydroxyethyl)
-1-piperazineethanesulfonic acid ) ~ Fg##a{E 7.5 5 0.015% 0 2 35 (+ AR L
ffit ) (Bri/35 5 Polyoxyethylene Lauryl Ether) 5 10 Z2KEVEAEEE 5 1 =RV -
figrbERE (DTT + Dithiothreitol ) ) 5 120 438% » SOFESS SR ARFEHHIIA 70 F85H#Y
{5 IE4&7#% (Stop buffer) (100 ZRHY 4-FE L FENRIE Z ek ~ Feii(E 7.5 5 0.015%
HEAR 35 35 ZARNZ U 2% (EDTA 5 Ethylene diamine tetraacetic acid)
0 0.2%H 2 750 3 (Coating Reagent 3) (RRAEMFEAT))  RRAE—EF
R EMEFREERS 2 (Caliper EZReader 2)  (F#sfa%iE © -1.7 00 (psi) 5 F1TER
BE 12500 5 NATEREE © -3000 5 23R ¢ 35s) FEEHGERE - KB EEL
R 0% 2 100%4F 2] - 36 H—{E & 1E CORE LIMS F#HY 4-S 85T 5 83N
T (ICx) -

55 101 H » 3t 104 HERHHEFERIIE)
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[0162] B. {EEHH/NEAVEEAUEIZEEHE VBOAL “TFI Az Re5EE (RET VB04L
Gatekeeper mutant assay at KM )

{1 384 sBmH (384-well) HVsiBaiaiNG (EeBateh - RN FAES:
Z — (B EIRE RV EEY) (1% —FEi8 (DMSO 5 Dimethyl sulfoxide ) )
FTETS T - 52 25°C 0 1 7.5 20K (M) -10 Z2KkAYZe S 8 B F2 EE BE ( ProQinase
1096-0000-1) FEFEF—E= 1 oKk (uM) CSKtide (FITC-AHA-KKKKD
DIYFFFG-NH2) 110 A FRRIES % H — Wi (ATP) #85tA 12,5t (ul)
e (100 Z2RAY 4-F8 ALREE Zh=lig (HEPES) ~ B&rgd{E 7.5 5 0.015% A EAR
35 (+ IR Z T BERE ) (Bri/35 5 Polyoxyethylene Lauryl Ether ) 10 Z2KHY
SbEE 0 1 2oRAYHRERERE (DTT) ) 120 4388 + SEEE AR AFEHIIA 70
WOTRE 1R 4% 1E1R (Stop buffer) (100 Z2KEY 4-FELEENRER Ll ~ Belm(E 7.5 5
0.015%ATEA 355 35 2RIV L HE M LB (EDTA ) Rl 0.2%HY 2578 540 3( Coating
Reagent 3) (RRAdaRIEEAH])) & WA —(ER R AFEFEIERS 2 (Caliper
EZReader 2) (ifamexE © -1.71H0 (psi) 5 BATERER @ -500 5 T{TEEEE : -3000 ;
AR ¢ 35s) EEEEGERE - REURIEE(ER 0%E 100%H T - A
—{EYJ &4 CORE LIMS H#Y 4-28GHE-FEIIIHIRE (1Co) -

[0163]) WA Nult » HHLU NSRS © <10.00 22K (nM) =A 5 10.01-100.0 &=
k=B F&>100Zk=C-

(L a5 JRATIBIGETEEDE  [VB04L ZEEHG
100 C C
101 A A
102 C C
103 A A
104 C C

55102 H » 4t 104 HERHHEFERE)
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(e=RZiis RARIBEAGEIEEDE  [VB04L ZE5HG
105 B

106 A B
107 A A
109 A A
110 B B
111 B A
112 A A
113 A A
114 A A
116 C B
119 C C
120 A A
121 A A
122 B B
124 C B
128 A A
129 C C
130 A A
131 A A
135 B B
136 A A
137 C C
138 A A
141 B B

55 103 F » 3t 104 HERHHEFERIIE)
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(L a5 RARIBEAGEIEEDE  [VB04L ZE5HG
142 A A
144 A A
146 A A
147 B B
148 A A
149 B B
150 A A
151 A A

[0164] &5 (&6
SEER AT R A AR AN A RN L O AR 278 I —{E H A
SEREMN BRI E R OF AU S -

[0165] &5

REWFAEEAMINE - ELFEAERER > LIRS~ SEESHER Lz A Al
Z ARSIV IR BRI DIRET 2588 (equivalents) » 3B EE TR RF 1
SAELL MRS A -

55 104 F - 3t 104 HERHHEFERIE)
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(SEHH AR aE AR E ]
[0001] —FE(E&EY) - EAEEREAA)

(R)n

(A)
EVH — (S EEEE FalEE 2 AVERH - Hodr
B A (B EE (aryl) BG5S A (heteroaryl) 2 (ring)
X X 15 —EEHETEE N A CRY)
Y'H Y S EHEILEE-CH-A1-0- > PR Y R Y £4%—EZ

3

&1 R FIEF—1 R {48178 E C-Coliik Calkyl) ~ Co-CeJ7i 2 Calkenyl ) »
Co-Co - EECalkynyl )~ Ci-Co S AL alkoxy )~ BA{( halo )~ Ci-Co 2 EECheteroalkyl ) ~
1Rk (cycloalkyl) ~ 5% (aryl) ~ 5 %L (heteroaryl) ~ & (aryloxy) -
e Caralkyl) ~ #EEEFEE (heterocyclyl) ~ #EERWERE (heterocyclylalkyl) ~
i ES (nitro) ~ & &L (cyano) ~-C(O)R ~ -OC(O)R ~ -C(O)OR ~ «(Ci-Cs 1ok E5)-C(O)R

(-(Ci-Csalkylene)-C(O)R )  ~ -SR ~ -S(O):R ~ -S(0)-NR)R) ~ -(Ci-Csnf5

E5)-S(O):R +-(Ci-Co BEEER)-S(0)-NR)(R) * -NR)(R) ~ -C(O)-NR)R) * -N(R)-C(O)R ~
-NR)-C(O)OR ~ -(Ci-Cs uaf5EE5)-NR)-C(O)R ~ -NR)S(O)R ~ #I -P(OYR)R) 5 FH 17
B WA - BREL - BB - RREEA - ERIEEL  OF L RS AL ITRE - 5
EEE ~ FEEREL ~ FUEIRITEL (2 BT A 0-5 {8 RTEU © BB R @ R’
DA S i B R A0 2 — RO R — (8 m B T3 L 0-5 8 RTHURHTER FE LR A
FEERATR

LEH - 3t 6 H(EHIHF EAIEE)
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R~ (EHIEAYEE) R R R R*FIR"HE—& &GS B EIIHES
G C-Coledk ~ C-Colie L (alkoxy) ~ RO~ AL Chydroxyl) ~ C-CoffEle sk
(Cheteroalkyl ) ~ FI-N(R)R) ; H &L ~ At ~ AR A s B
JEATHELL 0-5 {E R, 5

H—{H R RS E BB A & - C-Colii ~ Al C-Coflelbiks » Hpig
— (B E R T E R R M B A Tt L 0-5 & REUR

@ RMEBITHE A S ~ C-Colitkt ~ C-Coli &l (alkoxy) ~ BIfX ~ Ci-Ce
HEGERES ~ FI-NR)R) 5 Hd Bk ~ Ra A ~ fdebe A G et B E Tt
LL0-5 {& REUfY

—{8 R BB AR~ B S0 ik (thiol) ~ C-Colirks ~ C-Cs
Sikeks (thioalkyl) ~ C-CofiéazE (alkoxy) ~ C-CoRElRk ~ Bledt - BRfAw
B (cycloalkylalkyl) ~ FE55 ek (heteroarylalkyl) ~ FEFREL - RIFEERELEE
(heterocyclylalkyl ) ; HARGEE—{EFEE ~ SRl ~ bra it - bk - BB - 18
GEELGE RS ~ R R L ~ FRERAL - MIFEERIL 52 BB T DL 0-5 {18 RTEUAS
Bl R DASLAT A A m R 48 i — R R — (B B i L 0-5 {8 R EURAYER
GRS ER AR AR

B R'F RMEBEIEEE C-Colrds ~ L~ FRE ~ C-Cofefn & ~ C-Cs
e ~ B AL IR - BUEE (cyano) ¢ HbE—ERE - HERE - RS
B BRGEEL - MR E(SRE T, 0-5 @ R Hif S
F—(E R (FEILHEEE C-Colekt » C-CoRlladt ~ Bt~ FORE ~ BRfest
BB R DAH AR R A I R — (SR e B R R AR
(RIS

mfR0~ 132

nfkp0~1~2~5¢3: K

== —(E%# (double bond) - HIEHE o 20 H

=2 —(HEH#E (singlebond) - BIE{EH o & 1 -

\g
IH)
Bt PO R

552 H > 3t 6 H(EEH A B EEIE])



201720809

[0002] A EEEFIEEE 1 BTt 2 &Y - BAGEEAD

H
RE X' N_ N

RS2 (R2), (RMm
(R8b)o R3a
R4 R3b
O N~ R9
5
R (R

(D) > BCH—(ESEEE FrTHeZznV s - &
i

BEAX X *R-R*R**R"*R'"*R*R°*R*"R**R**R’"*R*R"*R"*R’
m ~ Fln (VE—F G HBEEANEHES 1 THZEF -

(0003 ) 4NEREEEFIFEIESS 1 THEES 2 SR 2 (&) » B m (k15 RGP
5-ArE 5 K R AEEEMHLL 0-3 {E RUEURAY C-Cof Bt -

|

v<

[0004]) #NEAEESEAMEES | THESE 3 TET EEY) » Hf RMGEER - §
o~ B O-C-Ca i i -

H=

(0005 BB EFIFHES | THE S 4 Wi 2 L&) HhE—&1I R R R"
FIR™ » AI5R RMFLE » (h& BB A & - ATEEEMLL 0-3 {8 R AUREY C-C
Jreks o

[0006] AIFAGFEFFES | THES S WAt Z oAy - ARz —# R FIR"

oH =

o R F R AN R &, -

553 H > 3t 6 H(EEH A B EEIE])



201720809

(0007 1A AIFES 1| THESE 6 AT 2 (L&Y He RMAEAE -~ C-C
BERAD O-C-Calyedts » Hrp—(E R AVSEEET -5 T B DL 0-3 {3 RYEAUA -

[0008]) MNEEAEFEESE | THESE T HM (L&Y » Hf R GEEE - 1
BEFEEME DL 0-3 (I RUEURHY C-Cole st -

[0009]) AIFREEEFIFEESS 1 THES 8 ATt 2 (L&) - Hrh RMAB I E S
Ao B FIATEREMELL 0-3 {i RTEUARAY C-Colie ks

[0010) AIEREEEAEES 1 LS 9 I\ AEEY) > HfEAG—E6 B
EHIBRIFETS L (6-membered monocyclic heteroaryl) » IR FE & E/D—(H S0

T -

[0011] AIHEEEFIEEE S 10 AT (&9 - HPIR A (RIEH

J J
SR, NSXRY)
A

[0012) WIEHHEFRES | MRS 11 ER 2 (b&9 Hpn 21 &
RI{Fulbbe-1- 55 » AR ME DL 0-3 fB RVHUA -

[0013) WNFAGSEFIFES 1 THE5 12 HAk 2 (L&) » Hbh RES -

[0014] —fE(E&EY) - HA2EEEAD

554 H > 3t 6 (G A B EEIE])
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R18b R13a

R13b

Lo

N \ R170

R”" (D)
BCH —(EEER 2 T Ve > Hep e
X' (%EEE N~ CH fI C(FfL) 5
X' {%%EH N #CH :
X' {%%EH N Al CH ;
ROUGIEEE S - PO ~ BRI O-C-Calied
R™~R™~ R™ fIR™ (Y —F BT 8 B ERI-C-Coli i
RYMGEE G, ~ -C-CoBeRRI-0-C-Cofe i
R" {438 5 EA-Cr-Ce e
R {538 5 EA-Cr-Co e
R (FEEE AR ) DA
R R™ & 5817 58 H ER1-C-Co e

[0015]) AIERSEEFEELS 14 HAT 2 E&Y) - Hp e
X' {%5H N ~ CH #1CC :
X {%3EH N #I CH »
X' {%38EH N #ICH »
R*f&iEEE & ~ 5 ~ #A8 (fluoro) FI-O-CH:
R R"R" M R"HIE—FGEIEAS - FEMZE B

HpZ/D—#A RUA R ~ SR ™A R AIFIR R &
555 E > 3 6 E(GHpHAEE)
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R14 {%%E{i » -CHs ~ -CH:CHs ~ -OCH:s 7FD -OCH:CHs »
R" {4758 5 €F01-CH:
R {458 &fM-CH: ;

RT™EEEE G - SRR
R™FI R A[EIRF Ry S 2-CHs » Htprg R™MI R [ElF R-CH: B > R™ 24 -

[0016] —HEZEHIHRY) > Wa—[EAFFEANEES 1 THES 15 THZ(T—IH
MBS+ PURC—EZERIE2 | AT 32 2 Y eiAg -

(00171 —HE7572 - ARG — (B T e — ([ A TP ey R iR B P SRR TS
% B R A B B2 N\ — A0 B SR AR E S 1 THESS 15 W2 (F—
A b S — (B0 FF ER SAZES 16 THAYAERAH L) 2 555 -

(0018 —FE774 > R iai—(E Ba AR S B R E HE T4 (aberrant RET
activity ) EEIHGIRSHERGHY 7% - Bl P Bz (RS — (3 e R R B R W
an S AEEE S | THES 15 W AR b aPrei— AR EE S ATHE 5 16 THAY
SETISHREC) o

[0019] —F&E757% - Az e —EEHEE e F O IR UERERE 75 B

B E e — (A e B R B E A R EAEE S PR E S5/ 2 E—TH
HA L e — (&40 FR 55 S A HE & 2 L6TR AV EERIGH 1) -

556 H > 3t 6 H(EEH A B EEIE])
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- [EHRFENEGE]
Y [FEUE] —EbEY  BRSEERA)

R6 X!

Y \LNH

>(\@ (R?), R1)m

(RSb 2

N\RQ
R J\@}(Fﬂ)n

B —(EEEREE ] REsZ VR - Hop e
A R—(ED5E (aryl) BFES5%E: (heteroaryl) 32 (ring)
X R XA —EHBIEE Nl CR)
Y'Y S —EHEILER-CH-1-0- i Y H Y 2% —(E=Z-0-;
H—E R FE—E RGBT EE Cr-Cobikk (alkyl) ~ Co-Cs i (alkenyl)
Co-CsEE(alkynyl ) ~ Ci-Ce Wt &g A (alkoxy ) ~ Bt halo ) ~ Ci-Ce e E5 ( heteroalkyl ) ~
Bt (cycloalkyl) ~ 5EE Caryl) ~ FEFFEE (heteroaryl) ~ 58 E (aryloxy) -~
FOHEEEE (aralkyl) ~ ZEEREL (heterocyclyl) ~ FEEEfEE: (heterocyclylalkyl) ~
BYEE (nitro) ~ &UE (cyano) ~ -C(O)R ~ -OC(O)R ~ -C(O)OR ~ -(Ci-Cs ES{EEL)-C(O)R
(«(Ci-Csalkylene)-C(O)R) ~ -SR ~ -S(O)R ~ -S(O2-NR)R) ~ -(Ci-Cs mrfz
H)-S(O)R ~ (Ci-Cs BEREED)-S(0)-NR)R) ~ -NR)IR) * -C(O)-NR)R) * -NR)-CO)R ~
-N(R)-C(O)OR * «(Ci-Cs 5252 EE)-NR)-C(O)R ~ -NR)S(O)R ~ HI -POOYR)R) 5 FH A
B WA REL - IR - FiENEE - IREE C 5 A HEE TR
frEEs - FEERA - TSR GS EBILHLL 0-5 (# REN B {E R @ R
DLECATB A IR R T A B — O R — (E R B 1 0-5 {8 R EURAVERGEAR R
FEIRALIR |
- R~ (BEHEAVEE) CR*R*RC-RUAIR"NE—BGSEBEIIMES
& C-Coliks ~ C-ColtE & (alkoxy) ~ KK~ BE (hydroxyl) ~ C-CoFElEE

_}l,

£ 1H > 37T HRHFHEEMNEE)
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(heteroalkyl) ~ FI-NR)R) ; EFE—EeE « FiEs - e GRE RN E
BIrEE L 0-5 {E RERAY, 5
HF—E R A RGSEBDUEE S - GGtk - 71 C-Cofftlnd s HbE
—{EGEE R e R B Mt B B3t A 0-5 {B RPEU 5
&F—E RBEIHIEE E - C-Coliis ~ Cr-Coliraz: (alkoxy) ~ Bt~ Ci-Cs
FEDEE: ~ FI-NR®) » Hpg—ERE - FEE - Mg A RS it 5 Ent
BA0-5 i RUENAY
F—E RABIOMEE S - £E - B0 HiZ (thiol) ~ C-Coliiks ~ Cr-Ce
Sibek (thioalkyl) ~ C-CslesEdE (alkoxy) ~ C-CoFEbeE: ~ IRPEE - BRTET
£ (cycloalkylalkyl) ~ #E5EEE: (heteroarylalkyl) ~ ZEEREL « FIFEEREL R
(heterocyclylatkyl)  FHPE—(EkE - Sibess - FiEA - Bhes  BiA - 1R
BEEshehs ~ FEIT AAs  FERE: - MIEERENC GRS BB 0-5 (& RYEUT
B8 R DA ATEEAIR R T — B —(E P T L 0-5 {E R EUAAVER
WEEERI IR AR
F—(E R R GBIHEEE C-Cords ~ KR~ BRE ~ CrCoflEleE ~ C-Cs
BEEAE  BRIEL - HERA  EE (cyano) - HPE—(EGeE: - FEiE - Fis
B IRGE - TIFEREGEIH DL 05 [ R BT
S HR GEIHIEE C-Colilt - C-CoOlblsit - 5ift « KO8 - Bt -
BGEAE Bl R DA R EGIRIE T HHE R —(EER AN R AR
— (SR
mf0~1~32;
nfk 01223 K&
=% (doublebond) - RIEEoZ 0 H
F—=E—{HE# (singlebond) - AlE{EHo 2 1 -

><P

(35 27H]) MEFFEHEAEES | Btz baY) » BAEEAD

F2H 0 ST HEHREERERE)
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RS 7
(Rn
O B —(HEEIEE AT e B » e
8b

BA-X-XR-R-R*R**R"R-R-R-R* R R*R*R"R"'R
m ~ fln VS —EGUFEEFSHES | HY €5 °

(55 3 71 ] AFREEEEAIEEESE | THEGE 2 Hmt 2 Aba - Hhm 4 15 RUAML
B SALE - R RGREERMEDL 0-3 8 RTEURAY C-Cofeks -

(55 4 75]) WMEEAEBFEELSE 1 HESE 3 HT 2 b&Y) - Hf RMAEEE
FEEL ~ BRI O-Ci-Cofoe s

(55 5 E )R HEANEES | HEE 4B\ L&Y HhE—EN R R,
R* F1R™» 415 R F1E > (hS BB 1R & - WD 0-3 (B RTEURHY C-C

ek o

[ 6 78] MEAFEARES | BEE S Bk LY » EhE/—8 Rl
R* =k R fl R® (& FIHG R4 -

(55 78] AR EERIRES | HES 6 A2 (662 - P R GRS,
C-CAISERERT O-Cr- ol o rfrdg— (B R ISEAER57 (R FTHERRIE L 0-3 T R B

FI3HE 7T HEHPFEAEE)

1064201 H20H &1E
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(55 818]) MEBEFEES | BEE THmi (&Y AP RGEIE
AN 0-3 {E R EURHY C-Co i

[55 9 18] AHEEEAEEE 1 HESE STEFbEY » B R GBI
B~ 5% PO LL 0-3 I RTEURHY Cr-Cofie

[55 10 18] WREENEES | HEF O ER 2 b&Y  HPIR A G—E6
EERIBAIEETEL (6-membered monocyclic heteroaryl)  BEFE2ZE/D—EEH

BRET -

(25 11 3H]) WHFEAEES 10 Bt bah) » TR A GEE

(%5 1278] WRFEEFEES 1 HEE 11 Fii (e HFn B 1 &
R {AMEEE- 1 - ARSI DL 0-3 (8 RVEAR,

(% 13 78] A AEFEES | HESE RDEi Y EFRES -

[ 14 H] L&Y > BAaEHRD

FAH #THEHFFENER)
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. H

R® XI__N__N
g T
X 2N S
R18a | R

R1 8b R1 3a

R1 3b

g

l\|l N\y—R17b
N

R17c (ID
o H—(HEER 2 Rl AYEEsE - Hh e
&35 N~ CH F CEL) 5

X

RURER G - RE - AR O-C-Culris

R R” ~ R* fI R*HIE—&FBIO0EE ER-C-C bk
RYRIEE G, ~ -C-ColiZER1-0-Cr-Ca i

R" {4388 H EA1-Cr-Co e

R {428 H & F1-C-CoJocks

R™&EBEE SN DK

R™FI R™ S 813228 5 ER1-Cr-Ca i

>

(2 15 TH]) WHFEEFEES 4 T\t ey - H
X' {%3EEHE N ~ CH#1 C(Q))
X {%3%EE NFICH ;
X (%A NFICH ;
R GHEEE ~ BE ~ & (fluoro) FI-O-CHs ;
R™ R" - R* M R"NE—HGBEIIMESE - FEMZE S B

Hpz/D—%Ey R*FIR™ » B R™ 1 R ARRR A
%5 H > £ 7 HETENERE)
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RN Y. P SR—

RBEES, » -CHs ~ -CH.CHs ~ -OCHs A1 -OCH.CH ;

R°{AEEHER-CH:

R*{REHE SF-CH: 5

R™REEE - fFER

R R™{RFAR S EE-CH: » v R R AKE-CH: K> RT & -

(56 16 5] — SRR - A —(EATHFEEAEEEEE 1 22 15 HL T —
ERMLEY) » LUK (EEEREE LRl sty -

(%6 17 3H] —RET5: - AR —ER A e — s At s s B E PRSI
W95 - EE TR A B BRI A — (AN FRE AR 1 THEE 15 TR
SV AN B EEE S 16 THAVSERH R PR -

(45 18 TE] —TE: » ARIEE B E RSSO B R AREE: (aberant
RET activity ) SEECRITA FREAY 55 - A1 &1 Bas RS — (B A R R
AT EEBER IS | T 15 L — A & IR — (AT SR RGBS 16
TR -

[551995H] —/E5: » RIZRIGE (AR E e R O RIE DT MR (EBRRY 5% -
e B e — A R R R B E R A S B B B 1 TR SR I S (T8
b ST E— (A0 55 SR I 58 1 6 TH AV SR AH ) -

(28205 ]) —FEJ 5%k > (REERMHFREANEEEE IEER1SE A —EHNELEY

B {EA A A R R 5 1 TR Y BERIRE e B8E AT RIS I A Bos A RE A
L ERGARE B SR -

56 H » 3t 7 H(RYIHFE )
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E S S PEn

(5521 3] —E5: > (REERMNREFEANEESE 1 HES 15 H2E
EYE—EA R EAEIEES 16 THAVEERIH R BEE rT A NER— A E N
AR RS I ROIR D A R EER -

(5522 TH] —FE/5 - (R6EFIAIHE S RIREE S | TS 1S 2T,
BB AN R EE A RS 16 THAVZERHRISSE - W RS e aR A
PUEEMR A B2 -

B 7H 37 E (PR EAE)



