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Described herein are compounds that inhibit wild-type RET and its resistant mutant, pharmaceutical
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Described herein are compounds that inhibit wild-type RET and its
resistant mutant, pharmaceutical compositions including such

compounds, and methods of using such compounds and compositions.
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[0001] KW EHEAMNEIBEEL (RET) ZHIHIHE - Z 1]
Bl R A A e Hk (wild-type RET ) R EFIMEER
(resistant mutant ) EHVEM:

[ SeRidedin]

[0002) @82 EHE (RET ; rearranged during transfection)
—HEZASIE B BL B (receptor tyrosine kinase) - TEHIFUE (A S M
kg 58 (cell proliferation ) FIHHAIFE (survival ) FHYZE NIFERE
( multiple downstream pathways ) ; ¢ 8 #2 & HE Bl & % ( RET
fusions ) [Bf Bk 2| B #EiE - B H KB 7L 22 % ( papillary thyroid
carcinoma ) FfIFE/NeHEATE (non-small cell lung cancer ) o —{B{E %
Fh & %) ( kinase fusions ) #% & #h & AV & K 38 2 57 #7 ( genomics
analysis ) HERE LM KRG EIR AGRAKNEIVEREEL R &) - 1R4t8
ELBERR i (therapeutic rationale ) J FH## 4y 78 2 25 HEHII 1) I A 42 BV IR A
oo EE (patient subpopulations )

[0003] $EAAMEAERE EFkR SV — SR E T 258 EE - BFE
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HE (RET fusion protein) HYIF A o A1 ° B8yt — H4ERF R
SHGEERE BT FE M IRE - BN TAEERBEEESE B
K EEE A (inhibition of targets ) FTEARYENE - HE - HEEEGHF
A B RPEE . — R A A B B B A ST (resistant ) HYAE
7ol 28 B WY M B 5 & (B ( kinase reactivation ) 2 & 4 & fu M
(resistance ) B¢ FLAVIETE - — B &R - s A BYE R BETH I8
BAMR - BRZEGF4 - BE—EER - A2 - JHib - FE 51k
Evya] LIS e B i B HR DL R H Pt 22 5
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HH AL EY) R H BRI ]2 (VBRI oy By 5 0% - I E — (i 4

R A TP Ry B AR P R A A R PR AR AR IR i
AR AL AR L&Y R H SR F a2 BRI AA B o 89 5 0%
AR — B N S E IR EPEEME (aberrant RET activity ) HEHY
RS > JRBIEEERY (EAS o
[0005] F*—MEmE A - AZHIL—FEEEN (A EEYERHE—
{EEE T2 Ful ez eV R
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E/\ﬂ{lﬁﬁﬁlj AR R A — (@b =¥ > BAEREA(A) -

H
N N

>} (R2
RBb
R3b

O N\RQ

RSJ@‘(R7)n
(A) >

ol H— ([ SE R 52 b T RE A7 AU BRI - Hoop

BMAG—{E775 (aryl) 575 (heteroaryl) ¥ (ring)

X' MXHEF—H GEILEENCRS)

Y' MY Ry G — & HRIBILEH-CH-1-0- » HPF Y'Y £ % —{#E-0-

S

[0008] B—(AR'FIEE—(ARZIBIZEEHC-Colic B (alkyl) -~ C»-
CelB £ (alkenyl) - Co-ColtE: (alkynyl) -~ Ci-Cel&E £ (alkoxy)
598 (halo) -~ C-CeZf)zE: (heteroalkyl) -~ EBJEEL (cycloalkyl) - 3%
B (Caryl) -~ 77 (heteroaryl ) ~ 37 & A (aryloxy) ~ 75 fAHEkEA
(aralkyl) -~ ZF8% (heterocyclyl) - ZEIBIZHE (heterocyclylalkyl)

B E (nitro) -~ & (cyano) -~ -C(O)R ~ -OC(O)R ~ -C(O)OR ~ -(C;-
CeBEf=£L)-C(O)R (-(C,-Cg alkylene)-C(O)R) ~ -SR ~ -S(0)»R ~ -S(0)»-
N(R)(R) » -(Ci-Ceaa fE £)-S(0)2R ~ -(C1-CouE f£ £ )-S(0)2-N(R)(R) ~ -
N(R)(R) » -C(O)-N(R)(R) » -N(R)-C(O)R ~ -N(R)-C(O)OR ~ -(C;-Ceur f5z
£:)-N(R)-C(O)R ~ -N(R)S(O)2R ~ 1 -P(O)(R)(R) 5 H ks ~ JHE ~ B
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B GRS AE - FENCE BRI E - OTA C ISR - TERE - ITUHENRE - R
BRE - MR A A BB I LLO- SR AU B {ER'B _{ER'DAH
P 28 &5 B e R - A 28— R T2 gl — {8 T 3B 17 3 DL O- SR RP U AV ER b AL ER AT
FRIRALER
R*> (EHIEMEL) -~ R™ - R® - R*~ R fI R® (FHIHAVEE) NE
—HHBSEBIMEE S ~ Ci-Colii & ~ Ci-Celii ® A (alkoxy) ~ B~
¥k (hydroxyl) ~ Ci-CeffEft (heteroalkyl) - AI-N(R)(R) : H
—{EE A ~ BERA - R AR BEEE M s B & 1730 LLO-S{E RAHA
—{ERFMIRHE BB EE G - Ci-Colii ks ~ FIC-Coffn A
Ao — (8 e B A e B (R S R MR ot H B 17 3t LAO- S{ER AT
—{EARMZIE T HEH F - Ci-Colii & ~ Ci-Colt A& (alkoxy) -~
X~ Ci-Cofiti & ~ M-NR)(R) ; HfG—F & - feamA - MR EL
AEFEMEH B W 17 30 DLO-S{ERHUAL
B—EREGHIIMELS - KA - [{MA > %k (thiol) -~ Ci-Celip
B v C-CeWil £t (thioalkyl ) ~ Ci-Cel &3 (alkoxy) - Cy-Ceffix

o BB E - B E A& (cycloalkylalkyl )~ 3 75 & K &
(
th

7“\\

heteroarylalkyl ) ~ Z&¥BE « FIZEEEE 7 E (heterocyclylalkyl ) ;
B - Sivek - ERA - FEAE - B E - IREEEIE - T E
B RIRE - M RERAEGS B LI0-SEREN(L - B¢ Z{HR'L
LR 45 B Ik R - A8 22— B 2 gl — {18 mT #8173t DL O- S B RPEUC AV ER fe B 3R
MIFEER AR

—{ER*FIRMHIB I EE H C1-Colim B ~ B~ BB ~ Cr-Coffili A
Ci-Coli i A ~ BRUi A ~ FEIRE - (& E (cyano) ; HpEg—(EHikE - 7
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Bk ~ GEgRA - BRIEA - FIREER AR IE 17 LLO-S{ERHUAL
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Ao~ BUEE - B (ER DA P e B Ik R A8 2 — TP Bl — {8 BR o A D 5
IRELIR S
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= —HEH#E (single bond) - Al&Ef#HoZ1 -
[0009)] MELEBHBEEAMF - ZLEDFH—-HEAEEIOIE
=LY/
Re X! lI:l' N,
R (R2), (R")m
(R®), R
R* R3b
R® (R")n
(I) » BCH —{H B2/ Fr[ R ZayEEA -
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RSJ\@‘(R7)H
(Ia) >

o — ([ B T Y B

HPEA X' - X2-R!'-R2-R3.R3®».R* - R5-R¢-R7- R -
RS« R~ R~ R* > RP~ R’ m ~ A&y — & 42016 4 i 2t (A B (L 29
YL -

[0011] PHELEEEEAXMF » = Rorn—(#2E B (LY R FERE
L (Ib) :

H

RS X NN,

PR

RS (R"m
R3a

R4 R3b

0" 'N-pRs

SiH — ([ SE R 52 BT R AV R
HAp@mA - X'~ X* R ~R?™ R -R**R**R°~R"-R¥* R~ R

R* > R* > R’ > m » AInyE—F G ERE(AREEPHITHIL -

[0012] FR4EREZA ~ T TasRIbiY £ —FHHY L HBAREAXL F - R
HALAES- L E » WHEEEREAPID > RYAE4-ILE - REEARER
B RUMRC-Cal £ - ek n] BEFEE ML LLO-3(ERHLAL 5 f2 Ho Ll B S =

fier > m{x 1802 - PRAREEEREAMT - mikl 0 PREEEBHEAS T > m
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UG RS EREEASIT » RY%-CH; -
[0013] PPREEEREATNIa WEREXMF  RPGEEEF - K
B WAUAO-Cr-Cafii B NHEEEREAL P > RPGES R - K& - &

. (fluoro) FI-OCHj; ©

[0014]) WA4EREZA ~ T~ TaSiIb i (£ — 3 Y 5 b A8 6 = ] o s
R R -~ R% 1 R® ( IR 4EREIEIa) (B — @B ITHEEE
FIC -CafiBE » {572 B] 388 12 Mk b DL O-3 (FREL {3 J0 b L A8 R 45 o
R~ R?" ~ R 1 RS — & (5B 1785 5 S F1-CH; 5 772 H AR R =X
] > R¥#FIR®® ~ SERSFIRAY 2 /D — B AER A E -

[0015] W&ERESCA ~ 1~ TaskIbiY{E—F AT H L ARSI - R
HEEE G ~ Ci-Cafi &k ~ F1O-Ci-Cafii 2k ¢ HFRWE — HIEE T 5
(alkyl portion ) {% 0] HE#E {4 0 DLO-3 (MR ELY 5 7> H db H AR X i o
R*(%#EH 4, - -CH; » -CH,CH; ~ -OCH; #1-OCH,CHj ©

[0016] W&ERECA ~ 1 TaskIbMY(E—FHAYH L B RSB - R°
B H ERC-Calit B > frEL T B ML DLO-3(E R LAY 5 A H it HL AR I =
fHil > R3M%#E 5 E/1-CH; -

[0017) WA&EREZA - 1~ TaskIbAY(T — & Ay H & BB B i o
—{EARMZBILHBEEH F - B - FIC-Calit &L > fe AL 0] BE 430 DLO-3{E R®
MR WREREEBEXMF  F-@ERGHEIIMESS - AR

(chloro) ~ f1-CH; ; AR EBEALIF » £ —ERZELIIZY) -
PERERA - T TasiIbAy (£ — FH Y F e B RS A - IRAZ —(F6-

S HEEAHFE (6-membered monocyclic heteroaryl ) » &-& £ /D—{H

FHEE T (nitrogen ring atom) - FAFEEE EAEE A - HAGEE D

5 8 HEEWREHH)
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[0018] FR4EREZNA ~ T~ TaskIbEY (£ —FHY KL B AgiE=(pI+ » RT
(rifETT & > AR ML LLO-3(ERPHUAL - PR EAREAPIP - RMEEH

4- &, O g -1- Z ( 4-fluoropyrazol-1-y1 ) ~ 4- & 0ff ™ -1- & ( 4-

chloropyrazol-1-yl) ~ HEME-1-F (pyrazol-1-yl) ~ F13,5 - HH ELOEEME-1-

E o AEE VR LLO-3(ERPHU o AL BRI > RIRIEME-1-2
A]BEFE MM LLO-3(ERCELA o REEE BB SI T > nEl - NEERRE

ZBIF > nZ 1 T RMARIEME- -5 - ]R3t LLO-3(ERHLAT -
[0019] FR4EREZNA ~ T~ TasRIbEY (£ —FHY KL BagiE=(pI+ » R®

HREEE @AIC-Cofii A > AT BRI I DLO-3 ([ ROHLAR » B2 L5 B e 15 =06
Fo RVZE - REEEBEMT - RVZEC-Culii A RHEE R B HEAH

£ RSAIRY HH R4, -
P BB AR 2 LS h— A EA SRR EEY

H
R2X NN,
i T NH
X2 N |~/

AN
Ré2 LR? (R),

R8b R3a
R4 R3b
0] N~ Rg
R® (R"),

(Ic) »  BCH — (/M2 o] 2V Eks -
Hor s A~ X!+ X2+ R!'-R2-R3»-R%®».R4+ RS- R+~ R’ R% -
RS R® - m fI ni440fE St (A I E % -
[0020] PEEAEBEAXF » ZbLeaPH—EEFEREAJDH
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R® R’ m Ml nfR W EERERN(ANERE -
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R® - m Al 40 F SRt (AT E# -
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(If) > B —{H #E RIS E a2 iy B
Hre > 3BA-X - X2 R R R*®-R*-R3-R®-R”-~R8 R
m A {0 E SR (A ES -
[0023] A#FWFRIS—EHHET - AFHEHEL —FE(EEVHEASE
=D

R16 X1

H
x2 _N p
18a
R18b R1Ba
R13b

| RS
N \ R175
R17C (I1)
s H — B ZE 2 F Al ez iy R - Hom e
X% #ZEEHN ~ CHFMIC(EK )
X% ENAMCH ;

X3 {43 ENFICH ;

RUHEEE R ~ FEHE ~ FRIO-Ci-Cofi A

R'?* ~ RV~ RS2 FIRSCHY—F 5 1L H 5 5 EA0-Ci-Calir A
R'MZEHG ~ -Ci-Cofi BR1-0-C1-Cof &
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RIS {4388 1 G0-C - Cafgi bt |

RIS {4388 & 0 C) - Cafgi Bt |

RI7o 8 E EATE A 1 DR

RISFIR 75 B 7 3358 [ AT Co-Caliid -

[0024] 7E¥t FLAB A PIE » X HEEEN - CHRIC(C) ; X2 {4
ANFICH ; X*{48EENFICH ; RGBS 4 - 585 « A (fluoro) FI-O-
CH; ; R1 + RI% « RIS FIRISOHGIG — % (B I8 S5 - FER L%
H %/ RPSAIRID « BRI FIRI ) — ¥ (4[5 85 5 & 5 R o G
&, ~ -CH3 ~ -CH,CH; ~ -OCH; I -OCH,CH; ; RV {435 H & f1-CH; ; R
% E ER-CH, § RTPRIE S S - ARAER  RTFIR (G EE 55
5¢-CH; » H o ERSFIRYC[E I &-CH:MF » RIUPE S

[0025] W Etb ELBEEtHIE 2 (L&Y (8 EA S = (Ta)i

(Ila)
BCH — (B S5 R 52 Al i 7 /YR
:H:EF‘ s Xl . X2 . X3 . R12 . R13a . R13b . R14 . RIS . R16 . R17a .

R'Y < RS RIS+ IR (AN Hi (1) 2 2 5 -
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[0026] WHFLEBFBEAL T > Z(LEWHE—(HEAESE{AID)HY

(IIb) »

S — (E B T B2 B

Hop > X'+ X2+ X?  R'2- R RPP LR SR LR RTE
R'Y < RS RIS+ IR (AN Hi (1) 2 2 5 -

[0027] RrFEERHEAXLF > ZLEVH—FEHER R 111a)5
G AID)AE )

RO_XI_N N, R X N N,
\f \\r \[/ NH \f \( \[/ NH
X2 N XN v

Rea | RZ (R"), rRe2 | R? (R'),

0
R8b R3a RSb 0 R3a
R4 R3b R4 R3b
(0] N\RQ (0] N\RQ
5 5
R (R}, R (R},
(111a) (ITIb)

o — (B 2 YA

Hod s B8A X!~ X2+ R'-R2-R%-R%®».R*-R5-R6-R7R%-
R® R’ R-R**R° R’ m - fiInyB—EHUEEHE (AW EEY
Ffdiii g > BEE— A& IE (variables ) HYE R HIHY A ESE = HIAIHE
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[0028] Hé@@ (IR EEBHEAP T > Z LY EAERA
IIIb-1

R 7
(R )n ~, e 3. X — sz
(IIb) > s —(HEEmIEE o2 AVEEE -

Hoh > A X! - X2+ R! - R2-R% - R3» R4+ R5+R6+R7+ R~
R® - R? R~ R*-R' R’ - m - fInfgE—H & I0E L HA) K (EED
P - AR EATEIE (variables ) 9 F47 716 B4R GIAIE
@o

[0029] @@ =(HIbAY R EEBHEAP T > Z LY EAERA
IITb-2

H
RE_XL_N__N

R 7
(Rn ] o B .
(1Tb-2) » sy H—[AHEMIE | O] 5 6 H

;E:E'j,}%A‘Xl‘XZ‘RI‘RZ‘R3a‘R3b‘R4‘R5‘R6‘R7‘R8a‘
R*® ~ R ~R~R*~R° R’ m~ fInfYEF—FHNEEE(ABILEEY
Pl - BfEE R TE (variables ) By B & AIAYE AR BRI H
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[ﬁj o

[0030)] W 4EREZNIITa - I1Ib ~ IITb-1F1TTTb-2 {3 £ FL 48 21 2 ]
o B—EX'AXECRS) ; B ARSI —EHEEF - F—EX'A]
X2ZCH -

[0031] M&EfEANIbAYHELEBF/EAPIF - Z{LaWEFEREK
I11b-35¢111b-4 :

R15 | AN R17a R15 | X R17a
N/ N™N\__R17 N/ I\|l Ny_R17b
N= N=
R (IIIb-3) R'7e (111b-4) -

BH— (R A

Hrp o, R12Z-RPB2 RIBP VR VR L RI6 L RI72 L RITE L RI7e L RIB2 g1
RISy i — % i [F 45 B 2t (A) (B S IR i %+ 6L 45— (A A 2
(variables) {55 By ELAS L IR0 i -

[0032] WEbEBEEED AR IEIT —EEEY > (G
A% A E— (L&D -

S E R A S O R —(E B I ) » B — (B L R i
it 7 4EREFCA ~ T~ Ta~1b >~ Ic ~ Id ~ II ~ IIa ~ IIb ~ IIIa ~ IIIb ~ IIIb-1 -
1Ib-2 ~ 111b-3 + B¢ 1Ib-469{E &4 (FRED > 1B aT— L &Y) H—
(SRR b o] B B - DR — (S o P i

S E R o A S O IR — (0% F A 7 — (@ 4B o
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BT — (B AR AE EPEENE - B2 B A A A 25 BE S R LR A — (&
AL EY (JRED > RI1FH—E(LEY) H—EEERE ol
ZHVERRR o B — (R BER 2 b T B AT EES -

[0033) {55 —{EMEM T » AEHFRIE R —(E 7% - AR —
{H B R ZE L AfE EPEEME (aberrant RET activity ) /)-ZR N
ERE > BBz R — AR DA EBENLER L L&Y (IR
B - RIFH—E(LEY)) SH—(FEERE 2 o B— (2R
B E AR ES

[0034] {55 —{EMHE R+ » AEHFRIF M —(E 7% - RAOEHE—
(OB A E A PR ER - Bl EE— A% A
SRR (L&Y (IR RIFE—ELEY ) S —EEER 2
AR EVEE o BUH — (EEERAH ) -

[0035] EH

WASCHTH > 445 TIH A (patient) 5 ~ T{HEE (subject) 4 ~ T{H

A (individual) 5 ~ # P75 £ (host) ; Fm—{8 NEE—{EIE NEH)
Y2 AE—FBAREREA — (R S E SR EEEEN (URE - &R
R B (E TR [ ey B EHE M) SR B E AR R
PRI BGE F IR (disorder) -

[0036] T)&% (Treat) 5 F THUAH (treating) 5 MEFEEEIKE
B RTRAEZERICER £/ — 0K (symptom) < JBEEMFE - H
15 Bl — e W B B E M BAR - BRFon — I (E DL B © T A
& HEFEEENBEZES - ERHE AN HEITEERR - i EEER
/D BERE B - R/ VRS I (metastatic lesions ) BYA/NSRELE - 1%

I
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[787018

FrERE TSR TRFEY - ERETS(LF/EH (progression- free
survival ) ~ JERFEREE(LAYESR] (time to progression) - K /EChI5&4
Vi

il

[0037) HAHzE T A3 E (therapeutic effect) ;5 TR — (&)
Yy FiRl W FLEY) (mammal ) ~ HERE/AE  (9—#H G E
MEAFEER > ZERGHEBEAZHN —FH s EHKY
( composition ) FTE4 « F & TR EAWEE (therapeutically-
effective amount) ; HIEAHRHN —FE{L SV BRIV EEEIEHTE —
(FRELBZEHIBERE (over expression ) BBV EIGEE EHNE
Pt (aberrant RET activity ) BT 5 [EEHY BRI B2 B IR D7 — B & B AY 34
JELREEE (benefit/risk ratio) ZAHMHY  BEYVEN ER FANBEENR
(AR FUEEAVEIRE N - ZARAREMNFR - ERBENAEERERE - &
SETREFIMOE - AV EE A B EAREM A EEEHE -

[0038) WIASCATH » TE#A&MHM (developing resistance )
B 1 E—FEYE— T BE—FR A 0 i R ERD - Frn
B EH D~ BCE R 2K EFET R £ 2 (disease progression ) HY—2ZEH
fit AR ER - IHANEGURA N E © A - BEEERFEIENE - & 21+
FEb st 7 R o PR LEGERE 0 520 AR B A B B Y S AR IR pU M

[0039] "HsH¥eE (Aliphatic group) 5 Eff—(HE# - TR #E -
BRRIR €5 (hydrocarbon group ) i /ELfE 6 A1 AT A B AD AL - 41 40— ([
ek ~ — A - RO — (R A -

TiE A (Alkylene ) g Fom —{EfE B Ay — [ _(EAE (divalent
radical) » JRH] : -CH,-> -CH,CH,-> A1 -CH,CH,>CH>- -

5 17 HEEHIERBE)
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"iEE (Alkenyl) 4 BEfs —(HlEEEEH £/ —(HE#E (double
bond) -

[0040] " FisE A (Alkoxyl=talkoxy) 4 Efs — (s > B —
{f % B % (oxygen radical ) [fEHRH E - AERMEHEEEEEHE
(methoxy ) ~ Z & %E (ethoxy) ~ WEE (propyloxy) -~ Hf-T #FEk
(tert-butoxy ) RHAMMMY) - 5 "R ALEFRE (haloalkoxy) 5 R
— ke > Hf— @ Z (7T i RZ A a2 R T
= B e & & & 77 (alkoxy moieties ) (Bl 41 - = & b2 & &

il
s

( perfluoroalkoxy) ) o

[0041] Fleke (Alkyl) 5 RZ2—(HeEME ST ERE(LE
¥) (hydrocarbon ) Hy—{{# B {EA ( monovalent radical ) - %1 —{F -
12~ 1-10 ~ 2 1-6{F b 7 /Y B # 2 o A g R ] - A IR K 0 o3 hilE
Ci-Ciofi & ~ Ci-Ciofi & ~ FICI-Coli & - PlmavizBEaE » AIERER
A - £H - WE - BN - 2-HE-1-9 4 - 2-FE-2-TN A - 2-H E&-1-
TR 3-HER-I-TOEE  2-RHE-3-TE - 2,2- THE-L-IN A - 2-H AR
B 3-F A L-TRE - 4-H - RE  2-FAR-2-TRE - 3-H AR 2- A - 4-
B2 ~ 2,2- R EG-1- T &~ 3,3- R E-1-T &~ 2-28-1-T &~
TEETEF-TE - RE - BIKE - Ji/kE (neopentyl) ~ TF -
Befk (heptyl) ~ F=E (octyl) &5 -

[0042] T &% & ( Alkenylene ) 5 7= — {f /& & ( alkenyl
group ) ELH W (H BB 40 > TEEZ k& (ethenylene ) 5 Rin-
CH=CH-{LE2 A o niff A 1] DUE X — {32 B B9 A 6 A0 2 =X 7 0 A
SRR ATII R o
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[0043] FRRE (Alkynyl) 4 Foom— {0 B 8 B¢ 70 5 8 09 ik =8
& 2- 121 b J7 3 B A — B2 2 = ¢ (triple bonds ) e o HREHY
EPaEEIERR - A - SHRE (ethynyl) ~ WHRE (propargyl) ~ A
3-CkRE (3-hexynyl) - =§EAYIRFE 789 H P 2 — 0] DLEE M it 0 & JR
FEHEA (alkynyl substituent) AYF3£2E (point of attachment) -

[0044] Fopfr (Alkynylene ) 5 Feom — ik £ B 77 Wi (# 12 Bh
( connecting points ) - 40 T oo Z HrE (ethynylene ) ;5 fAFRACEE-
C=C- o gaR A o] DLE — M AR =~ 30— (A — 2% [ AU A& H
A -

[0045) T3 &EIB 24 ( Aromatic ring system ) 5 {&ASHELFET A
o (art-recognized ) - FRom—(HEHE - BB - X BIVIREE 245 > K
T/l —[HRETTEER

[0046] T35 E (Aryl) 5, BRiE—HFEFREAHKN —FEEE
( monovalent radical ) <« [{EMHNFTEEBFE T E T EFER A (fully
aromatic ring systems ) - f#0%E (phenyl) -~ Z%E (naphthyl) ~
B4 (anthracenyl) ; K HALHVEEZ4 > HF —#5BIREBEMEG —2%
&l JF 757 & bk ] - fl @ — & g7 & ( indanyl ) -~ Bk fF oo B A
( phthalimidyl ) ~ Z5 ff o5 B# & ( naphthimidyl ) -~ = /U & 2 &
(tetrahydronaphthyl ) ~ K [a]28%7) -

[0047) To7AkeA (Arylalkyl) 4 20 " 55 fUHEREE: Caralkyl)
T — A ER 7> (alkyl moiety ) » B — ([ A & 7 74— (8 75 B HY
K FRERECEE S — M SE o — 077 ETVRAYIERE - T I7ES.
By BTGB s (VEPIEETE (benzyl) ~ 2-KELK - 3-K

m

ST

e

fBJIt
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W& ~ 9-Z5F (fluorenyl ) ~ I H A (benzhydryl ) ~ M=K HE
(trityl ) HYHEEE -

TIFEE (Aryloxy ) 3 RoR-0-(F5 &) > HP G FEHRER »
(‘heteroaryl moiety ) WASFTEF

"X (Halo) y (i —(EERINENEHE - #ld & (-F) ~ &
(-Cl) ~J& (-Br) -~ =it (-I) -

[0048] TiEfeE: (Heteroalkyl ) 5 Fom—{F A BEEE I g LAHY
B H—{EEE a5 22 #7152 5 i DAMY R » PIaE - & - 0 B
NGFHELFET - 87 —EEEHE (numerical range ) {U1C-CoFfEf
EFR L Fa A8 B E G ERE L Z6[iRIE+ - 201K
—{f-CHOCHCH; | th &R — 1 " =tx (Cs) 5 FElEE » LA —(#
¥ JFF (heteroatom ) B(— {5 5 e B # - AYLR 7+ B Y H aR &6 70 2
P o THEMGICE (Heteroalkylene ) 5 oo — il B {EHY 0] B8 22 5t ¢ HU LAY
gk - H—{E B E Y B R R G RN REF - flE - &
BEECHF B SR T -

[0049] Thx#E % & ( Carbocyclic ring system ) 4 Fom —{FHH
B B NPRIREE RS HPE—-FE 2R etEilsasd —
(BB 28 A s AN BT - (B —EIRB 7T &Ik -

PhRERE (Carbocyclyl ) 5 FRR—{EIRIER 2 4AT— B HIR 5 H A -
RERMIVIREREE G AR A (cycloalkyl) (fla « BNE ~ ] T
B BRIGE - MOEAMHEEEY ) - MEEMEE (cycloalkenyl ) (#1401 :
B X M & ( cyclopentenyl ) ~ B C M & - B K 2 & &

(cyclopentadienyl ) FIE[EI’EY)) -
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[0050] FEREEA (Cycloalkyl) ; Fom—{EEH3IZE 12{HRFEFHY
IR - HIR - =18 - S BIVIEN FERSIEYE o 0o AR
JF &0 AT DL A (B - o — (A EECRERR ) - BRIEEE DI
SR EHYEURER R (fused or spiro rings) > BR&HYER (R H —(EAH [
RIRF - RIZEH D EPIEEEIERRNLE - A - BNE - BCE -
HERC A ~ £Hlbi4& (adamantyl) -~ MfFEZAE (norborny) -

TERGEE R A (Cycloalkylalkyl ) 4 o —{#-(BR b EL)- e A0V H
B HP R EMGEEA R - TIRGEEE , BB ABRE
e 1451 (parent molecular structure ) #E4E o

[0051) F#75F1B 2% (Heteroaromatic ring system ) j {44 %H
SAT A RE (art-recognized ) - H x5 —(HHIE - BR - Z BV R4 >
Hpz/Db—ERAEZFERMNAGEZD—EFHET (FIOR - | - 5
fi) o HESWZ2HHMEREHE (heterocyclyl) (EZEMT) - K
Bl A—EBREGEREAAE —MEEFET  BENEFEHF1 2
3~ B4R o

[0052] T #E574 (Heteroaryl) 4 (45— {EFED FR AGKHY—(HE
{@E % (monovalent radical ) o {RFRMERVHEFT EBERFEBLT : OHE
—[EREE—[EEREFLE7EE - fld > BRE (imidazolyl ) -~ BEM)
E (oxazolyl ) ~ BEM:EL (thiazolyl) -~ =MEEL (triazolyl) -~ ORLUK AL
( pyrrolyl ) ~ BRIg A ( furanyl ) ~ K #i A ( thiophenyl ) ~ Off Mg B
( pyrazolyl ) ~ HEWgAE: (pyridinyl ) ~ MhBRZE (pyrazinyl ) ~ BEIEE
( pyridazinyl) -~ BEEEEE (pyrimidinyl) - BB|UEEEEL (indolizinyl ) -~ IE

ISE (purinyl ) ~ ZZ0EEL (naphthyridinyl ) ~ FIMEREEL (pteridinyl )

5 21 HEETIEREIE)
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(i) —AEESFEBERRE > 20 - EEFRas - FEETLEVS
— (@R A HINGILEE (indolyl) ~ EBIUEE (isoindolyl) - %

IR EL (benzothienyl ) ~ ZRAGEEIFE (benzofuranyl ) ~ 7 LR

1

s

( dibenzofuranyl ) ~ 03] M E  ( indazolyl ) ~ Z& iff B ™M

s

( benzimidazolyl ) ~ Z& iff 1 M B ( benzthiazolyl ) -~ [ U

s

(quinolyl) -~ FEEEWE (isoquinolyl) -~ FERE (cinnolinyl ) -~ BRIEE
( phthalazinyl ) ~ & M 0ff E ( quinazolinyl ) -~ [ I8 U £
(quinoxalinyl ) ~ & Z7& (carbazolyl) -~ IYBEZEL (acridinyl ) ~ BpEEE
( phenazinyl ) -~ Iy BE [ X ( phenothiazinyl ) -~ Iy B [E A
( phenoxazinyl ) ~ Mt BE i [2,3-b]- 1,4- IE [E -3-(4 & )- [
( pyrido[2,3-b]-1,4-0xazin-3-(4H)-one ) -~ 5,6,7,8- /U & & Uff £
( 5,6,7,8-tetrahydroquinolinyl ) #1 5,6,7.8- U & 2 & 0 £
(5,6,7,8-tetrahydroisoquinolinyl ) ; (iiVEHF—{HEEFEEkRE - A
EH—M7TEBEB S —#7®REBELH — [ EHEMEKE T (bridgehead
heteroatom ) - f|414H-EEE (4H-quinolizinyl ) -

[0053] T 72 %48 (Heterocyclic ring system ) 5 {Af5EEE - &
BB AG  Hf 2/ —(FEZ MY 77~ ey EE ( partially
unsaturated ) ({BAZETFTER) HZRBESE2D—FEMFET - —(F#HRH
At 0] DULE AR o] P B 8 72 &5 1 1Y 2 JR 7 bk JR 1 e B i EL Al & ( pendant
group ) HEAm[aZ 3R 0y [F T 0] DR SV A

[0054] " HE3RE (Heterocyclyl) y {RfE —{FFEIR R Gay—FE
BEEmAE - EMEEEEENEREAGHOF-FBREFESTERALED
—ERREE —(EMER T - flaruaErskpEE (tetrahydrofuranyl ) ~ PUSEE

5 22 HEEYIEREIE)
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I £ (tetrahydropyranyl ) ~ VUG BEN A (tetrahydrothienyl ) ~ ORI 5
£ ( pyrrolidinyl ) ~ [0t 0% S Fd & ( pyrrolidonyl ) -~ Ik OE A
( piperidinyl ) ~ WL U5 WF % ( pyrrolinyl ) + & U U A
( decahydroquinolinyl ) ~ B M §% E ( oxazolidinyl ) ~ [ IE £

p

( piperazinyl ) ~ EEE (dioxanyl ) ~ EESfEE (dioxolanyl )

fBJIt

—FE i A ( diazepinyl ) -~ IE F ¥ A ( oxazepinyl ) -~ [ F ¥

s

( thiazepinyl ) -~ IE Iff ZE ( morpholinyl ) -~ 1 £ %= I3

(quinuclidinyl ) ; (D 2D —#ERGIIESTEREACE—FEHEREFHE
— & H B’ E — @55 & K E - B W 1.2,3,4- 10 & B K

( 1,2,3,4-tetrahydroquinolinyl ) ~ 1,2,34- 0 & £ ©& I E

"/

[

\\\

s

( 1,2,3,4-tetrahydroisoquinolinyl ) ; DL K (i) £/0—{fIRGIEF FIR A
a—f R el —FEHMRE —FEFERIEE —[ERT - fl
—&,-1H-ULL0E G [4,3-c]0EEE ( 3,4-dihydro-1H-pyrano[4,3-c]pyridine ) >
f11,2,3,4-V04-2,6-280F (1,2,3,4-tetrahydro-2,6-naphthyridine ) -
[0055] F"REIIEE (Heterocyclylalkyl) 5 FRom—{Rlle 24 —(#
FEER AU
F&% (Cyano) y5 RR—{H-CNHHE -
TH A (Nitro) ;5 FR-NO; ©
TFCE (Hydroxy=thydroxyl) 4 &R-OH -
WA B—ERFENER  FIWOEE - m - nFLE &SRS
HI—REAEEF - BB IIA LSRR RIENEE -
[0056] A#FHFELEEYTTRTEMLNFENLMA (geometric)
ECITRE R (stereoisomeric ) B - ASHATHHIFT A ELE(LEY » B

5 23 HEEHIEREE)
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EAARZHEBEANE > BEMEZR (cis-) MK (trans- ) ZEEY)
(isomer ) ~ A& (NEFRFSF) MAR (FHFe) HEEMY (R- and
S-enantiomers ) ~ JE & & £ £ Y ( diastereomers ) -~ G X EZ Y
((D)-isomers ) ~ EFEMEY) ((L)-isomers) ~ HIHHEREEY (racemic
mixtures ) ~ FIHAMIEEY) - BIIMYA B TEbR R 0] 58 H B AL —(E U
W - FrAEHEBYI DL IR EYE LRI EEEAZER G -

[0057] ZBBIKER - 40 RMEE —(# A FH(EEIFF R RV R &R EE
Py o TLLRE IR B = pi (asymmetric synthesis )~ BHE A3 P B
(chiral auxiliary ) {7428 - H o AR IERER EEE SV B
BB IR - AR AR RGREY - B BT R —(EEm )
EE P EE (amino ) ~ E—{EEEME D RE A BB (carboxyl) - H
F — 838 & B B2 M HY BE 2lig o] DU R IR 2 RAE YRR - AR TA
SH P BRI EY 9> &S & (fractional crystallization ) B¢ & Jg 77 M7 77 /&
( chromatographic means ) JAfRFRGHYIE SR (5 HAEY) - BT HIEMIFIR
EEY -

[0058] FrIESAHGHRW > & —HBEAV(LEY) LL—(# &1 47 oy 250
i i B ASER HILAG (E52 (stereochemistry ) HEA —EZ (#HHEF [
(chiral centers) - H[HRARAHAFZICEVNMATEIVILEREY) - &
HIRm B EAEYVIRESY) -

[0059] — L&YW TR BE EZHEY #E 8 E ( enantiomeric
excess) g 2 TIREEBEYHEEHE T 7L (% enantiomeric excess) g HJ
IR T ARGET R > T ER AT - —HEYEH 0% —fE iR
EREYPOER (NER$t) REREEY > M10%8) 5 —EREREZEYH)
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WA (RSt ) REBREBEY -
ee = (90-10)/100 = 80%
AL — ALY EFTI0%H — TR G ZEY R 10%0 5 —TEiE G R

YR BB R —(A80%H kG EMYHEE -

[0060] A Rt 2 L& EE Y AT L& £/050% ~ 75% -
90% ~ 95% ~ 99 %HYZALEYIH— A (form) Bl (HEFE)
PR RMEY) (S-enantiomers ) By —{HR G ZMYBEE 5 B HJFHH
LA RYEE —FAER (FHEs) HeEBYEELER (EF
B RGRBYRRGRBYIEEE -

[0061]) ASZRrEul 2 b&Y) o] DU — (8 202 (@i R B & P EY
Ry &HIEE AP (unnatural proportions ) HYJR F-F{ir & (atomic
isotopes ) - BHIKER - ZbEY O] LA B M E iz & ( radioactive
isotopes ) WM (EE) (*H) ~ R (=FE&K) (*H) - hxl13 (carbon-
35 183C) ~=i%13 (carbon-14; *C) - it SHEtZEEC (radiolabel ) -
FTA APl 2 AL &Y ey E 7 2 M (isotopic variations ) - &R &
EHBE Y - @A EREEEAZHEE N - I AT 2 2zt &
VI A 28 Z A (tautomeric forms ) 1 F iR EFE1E A % AV [
W o

[0062] (&Y a] LU EElE (free base) BCEMAMEA - AARMEHVER
HFaFEELE - fIbE - KB (sulfate) - HESHE (bisulfate) -~
BEEE ~ BYBGEE - FEEAEE - [REEEE (valerate) -~ HIFAEE (oleate) -~ FFiEMEE
B8 (palmitate) -~ WEHSELES (stearate ) -~ HiEFEEE (laurate) ~ KH %

B2 (benzoate) ~ FLEZHER (lactate) ~ HZEMHFLER (tosylate) ~ 1EEM

5 25 HEETIERBIE)
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EE (citrate ) ~ EZRFLEE (maleate ) -~ ZESHZREEEE (fumarate ) ~ FRIAEE
EE (succinate ) ~ JlABGEE (tartrate ) ~ ZX_HEEES (napthylate ) -~ H
his B% B ( mesylate ) -~ %j & MEBZED ( glucoheptonate ) -~ ¥ ff f%
( lactobionate ) ~ F1+ " IZE B E ( laurylsulphonate ) - K [EFEY)
(£H88 > 70 » BergeZE A(1977) “Pharmaceutical Salts” > J. Pharm.

:

:

D

Sci. 66:1-19 ) -

[0063] WA SR - ASH ALEW A LLER T o] 2R E i g
Hy{t, (optionally substituted ) ;5 #47 (moieties ) ° #WE » &A@ EY
fU (substituted ) 5 - fEswA WAL T A 2V (optionally ) 4 HIAE
AT > &2 e B0 o0 1Y — (81 20 22 (8 = )R 71— (#3828 AU - B
IESAHSH - — [ T A B AR o B n] DU % By & —(E m] BUACHY
TEEA—F@EEEE - X EEEMAEEEETAEBE —FEUE
LA 8 28— {8 188 B 5 € FRBFHY B AR I - AE &R A7 B Y 5% B 0] LA
MIE - W PIAE - KEHPHEANEHFINAERITFSREELEREN
(stable ) BR{EEE EVJE AI{THY (chemically feasible ) (L&YY R Z
Yy o 5 TERRERY (stable) 4 o WIASCHTIL - BRIE{LEY)  EEMIEH
i Rl o o REERREAGT - BMEVER - fEAER R —2
B APl 2 B - AE FIEHE -

[0064] 50— o] BEIEVE G LAY A ~ JRJIE A (alkylene) -
FElck ~ FEIGIEE (heteroalkylene ) ~ BRBRAE: - FEERORE: - T7 B HREEAT
FETT AR - HEATRAEMRE 5% » =0~ -CN » -OR® ~ -NRR*® -
-S(O)xR® ~ -NR¢S(0),R¢ » -S(0),NRIR¢ » -C(=0)OR® + -OC(=0)OR* ~ -

OC(=0)R¢ ~ -OC(=S)OR® » -C(=S)OR* ~ -O(C=S)R*¢ + -C(=O)NR‘R*® ~
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-NR¢C(=0)R€ » -C(=S)NRYR® » -NR°C(=S)R® » -NR¢(C=0)OR* » -O(C=0)
NRIR® » -NR¢(C=S)OR® » -O(C=S)NRYR® » -NR¢(C=0O)NRR® » -NR¢(C=S
)NRR® » -C(=S)R® » -C(=O)R® ~ Ci-Cefii Bt + Ci-Cs BfiEs ~ Ci1-Co Fhr
B BIRE -~ (Cr-Co- R A -BBIR A ~ (C1-Co-FEMITA)-BiR A - FEIR
(heterocyclyl) ~ (Ci-Co-JHEA)-FIERA ~ (C1-Co-FEM A -FREE A
* (Cr-Co-JHIE A )-T7 & ~ (C1-Co-FEMIC£)-T7 5 ~ FETTE ~ (C1-Co-
IR L) -FE 5 A ~ B (Cr-Co-FRIFIRED) -5 B - Hrprull 2 e A& ~ 1K
B FEA - FRARIRE - IRIRE - FEIRIRE - 0T A MRS AENE—F
#h ] BE M DL — 2 Z (H & ~ OR® ~ -NO> » -CN ~» -NR°C(=0)R* -
-NRYR® » -S(O)kR®¢ » -C(=0)OR® ~» -C(=O)NRUR® ~ -C(=0)R® ~ C;-Cs ¥
5 Ci-Co RS ~ 2 Ci-Co FEBEEHU S
HARGZE ~ £EE ~ Ci-Colii & ~ C1-Co FA ~ BIRE ~ (C1-Co- )i
A -TR IR A ~ (Ci-Co-FEMB IR EL)- IR A ~ FEER (heterocyclyl ) ~ (Ci-
Co-JH IR EL)-FEIR AL ~ (C1-Co-FEMG I E)-FRIR A ~ F7 5 ~ (C1-Co- 1B IR E)-
77~ (Cr-Co-FRIRIEEN)-T5 4 ~ FEIT A ~ (Cr-Co- SRR E)-FREIT A ~ 2 (C-
Co-FEM IR E)-FETTE: > BEAYE —& » &0 n] B2 M DL — (i 20 % (I &9
7 RE - Ci-Celie & ~ Ci-Co M Es ~ Ci-Co FENEE ~ BRERE ~ IR ~ 75
B BT AR HU
RFIR A& H BT B H & - Ci-Cofi Bt ~ B0C1-Co FhMTE © Hk(R
1~ B2 o R ARA B LR 7 AR R i 2R 5 B 2 BUAGE o
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[0065] #£1 AHHZPIR(EEY)
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L&Y G
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dw=x/| &SR

148 ad

N
149 mNH

150 WNH N

151 mNH

B LG YR EER 2 b AT B2 BV T FHEA T A A SRt 2 F AR
[0066] F&Epm|E2 o] 2 /Y8 ( Pharmaceutically acceptable

salt) g (RIS AEHN —FELEVRVEMEE - REHAEYME HitE
BCHAt AR EE R B E i - BERIER b u] 4252 0B A u] DATE 25 F A< i
SHIHY A A AR B9 A S 8+ (counter-ions ) 774N 2K » BB HEA
i (DEEINRER (acid addition salts) - 1A BN S HY B BT iR - B
MEEEE (BE) -~ SR - Wbk - 982 - BiBE - BEEEEE (sulfamic

acid) ~[E®E - = & BERE ( trifluoroacetic acid ) ~ = & [EfE -

( propionic acid ) ~ = B ( hexanoic acid ) ~ I Jk E
( cyclopentylpropionic acid ) ~ Z BE [/ ( glycolic acid ) -~ Jk %
( glutaric acid ) ~ WNHdEE (pyruvic acid ) ~ B8 -~ N B ( malonic

acid ) ~ ¥IEIHEE (succinic acid ) ~ ELfE (sorbic acid) -~ ¥ IEMEE
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(ascorbic acid ) -~ #EEEE (malic acid) -~ EKEEZ (maleic acid ) -~ ZE
i ZE % ( fumaric acid ) ~ JF A EE ( tartaric acid ) ~ EEEE ( citric
acid) ~ FHE (ZE&M) (benzoic acid) -~ 3-(4-FEHEZ HFERE) ZEH
% (3-(4-hydroxybenzoyl)benzoic acid ) ~ THEREE (picric acid) ~ REE
%z ( cinnamic acid ) ~ T EH{# ( mandelic acid ) ~ EklE (K _[E)
( phthalic acid) ~ H#fEEE (lauric acid ) ~ HERERE ( methanesulfonic
acid) -~ Z WS (ethanesulfonic acid ) ~ 1 ,2- 2 V&E- fEfE (1 ,2-
ethane-disulfonic acid ) ~ 2-FE Z{Z Wi - KXhwfif ( benzenesulfonic

acid ) ~ 4-F KR - 2-ZEwEE ( 2-naphthalenesulfonic acid ) ~ 4-H 3

X|

&fE (4-toluenesulfonic acid) -~ f&fSEE ( camphoric acid) -~ fEISEEEE
( camphorsulfonic acid ) ~ 4-H £ "B [2.2.2]1¥ -2-f&-1-F8 1 ( 4-
methylbicyclo[2.2.2]-0ct-2-ene -1-carboxylic acid ) ~ % BF ¥ B&
( glucoheptonic acid) ~ 3-ZFAWNE - =HERN - f7- T A6 - At
FERfi s (lauryl sulfuric acid) -~ # & FEEE ( gluconic acid) ~ ZHE EHFE
( benzoic acid ) -~ & B B ( glutamic acid ) -~ & & Z% H [
( hydroxynaphthoic acid) -~ 7Ki5Eg (salicylic acid) -~ HERSME
acid ) ~ B EMFmEEE ( cyclohexylsulfamic acid ) ~ £ E 8
acid) -~ ZiFERL (muconic acid) AIHIF{LIAYER

5 (QE —FHiEEE FHENRELEYRE - im Sl —Hz/E
B B > 050 — (8 tis <= /B B+ (alkali metal ion)  — &% T B+
(alkaline earth ion) ={—{E$aEk ¥ @< Big T BRaE(LY > #
mE R - fREH - S8ES - @8 b - @5k > f5t# - =
b - ME S b © & (ammonia) : = (b) Bl — i 75 ik ( organic

35 HEWHRE)
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base ) fHEC » %0 Fg & & ( aliphatic amines ) ; IR f%F ( alicyclic
amines ) ; B¢ 75 & B H & & ( aromatic organic amines ) o {5l 40 B
(ammonia ) ~ HFES (methylamine) ~ “HER - ZAE& - HEMN
BE (2= MWk ) (picoline) ~ LERE (ZALEF) (ethanolamine) -~ -
LB (diethanolamine ) ~ = /SR - £} (ethylenediamine )
R M2 (lysine ) ~ fF &M% (arginine ) -~ B & B (ornithine ) - H& fig
(choline ) ~ N,N'- " E 2 —“f# (N,N'-dibenzylethylene-diamine )
AL ERA (chloroprocaine ) - HHE KA (procaine) - N - FEELBF
( N-benzyl phenethylamine ) ~ N-%jH J#IkIE ( N- methylglucamine
piperazine ) ~ = {# (& H H ) & £ H % ( tris(hydroxymethyl) -
aminomethane ) ~ & {EVUH$F (tetramethylammonium hydroxide )
MEEY) -
[0067]) ZERIE22 Folf ey EEE—SERE > HRFR 8-
P~ $5 3~ & PUBEE S (tetraalkylammonium ) FIH[EFEY) 0 E#
&Y &H—(#igi: EREM: (basic functionality ) - G @ MEEHY A
MR EE U akE - SRKRE BolE - FrEigsE
(mesylate ) ~ KhEf%E (besylate) -~ FEFEZED - B2KEEEE (maleate)
% (oxalate) MIE[EEY) -
[0068] ZEMIH Y

REEHH 7 BERIAH ) B & — B A A T 2 AL &P — B & (f A B 22
F ( physiologically ) B #%7| 2 | ( pharmaceutically ) | # <7 0 & 48
(carrier ) - g T &R/ 2 | 0] 8 52 69 # #8 ( pharmaceutically

acceptable carrier ) 5 Fon—(#ZEHEIE2 b o] B2 BYR R ~ &H R BCEL B

I
2=

% 36 HEWHRE)
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(vehicle) - f40—{ /R AS S E BGIE AL (filler) ~ #FEHE] (diluent)
WIEH| (excipient) -~ JARIBCELEIFSF (encapsulating material ) » IR
187 SR A (T EASAHREY) (subject composition ) B(H T - & —{E &K
AeNHIE TR #EZHY (acceptable) o FRom07H B G 4H BV D 2 HY B3
ME » BAEEIRAFEST - AR SR o] RE2 AV SRS 1Y K L ey
EOEE  (DEEE - PO s pE - & EARE R - (2B E - Hl0 R K
A By 0 Q)R (cellulose ) FELTAY) - FI40 8 F& BH A4
4 & ( sodium carboxymethyl cellulose ) ~ 2 £ & 4 & ( ethyl
cellulose ) F1[E & 46 4 & ( cellulose acetate ) 5 (i = E B ¥
( powdered tragacanth ) ; (5)Z8ZF ; (6)FHFE (gelatin) : (7))E4f
(8) ft 72 &l - I 40 =] 7] B ( cocoa butter ) Al f& Kl #{ ( suppository
waxes ) 1 (HIE - BIAFEAH ~ #RFFH (cottonseed oil ) ~ KLILATH
( safflower oil ) ~ Z il ~ MM ~ K REFKEH 5 (10) ZfF
( glycols ) » 401 7§ = B¥ ( propylene glycol ) : (11) % JL BF
(polyols) - f@IH M ~ WELHERT (sorbitol) ~ TEEEE (mannitol) F
% L B (polyethylene glycol ) : (12)F# > P 40’H B2 ZF5 ( ethyl
oleate ) 1 H il £ s (ethyl laurate ) ; (13)3EA5 (agar) ; (14)&1H
Bl flE SRS AR (15)/8%K (alginic acid)  (16)fEEIH
[ 7K ( pyrogen-free water ) ; (17)F 2 EE A/ (isotonic saline )
(1M AR (Ringer’s solution) : (19)A4FF : QO)FLE&GENR & P
Fe (2 1) HoAth e A 7t B 5 Ry iR AR B E -

[0069) A& DH 2l vy & B 5 A O ik ~ B5 18 Hh & 4%

( parenterally ) ~ & A% (by inhalation spray ) ~ G - &AL

5 37 HEEHIEREIE)
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F9~ 1B & ~ OFESAk (buccally ) -~ & [ 8 5048 18 — ([ 1 A 24U By jek 25
(implanted reservoi) - %3 THGIEIMNGEE (parenterally ) 5 %ARSCHRT
Mo HBEFERT - BIRA - ALRAN - BETA (intra-articular) ~ JFHENA
(intra-synovial ) ~ §&& AN (intrasternal ) -~ 8jA (intrathecal) -~ HA
(intrahepatic ) ~ 3%}t (intralesional ) FIEEA (intracranial ) BV ¥ 5
(injection ) =) (infusion) £iffy « MFELLEABENGIF - AFHZ
HEYI B LLOR ~ BEREN (intraperitoneally ) Ul #8138 IH
AH PRI A DR ST A AT DU K M B ME R R JE R ORI T DA R AR
SH 3 P R0 2 g f5E =AY o BB ( dispersing agents ) BB R B
(wetting agents ) FIf&F A (suspending agents ) ZKFACTS - i 5 B
B4 W] DA AE — (8 4% 55 14 15 1B 4D B 13 <2 0 4 R A B A o | — {1 e B 0 &
BIREBSRER - P —EAE1,3-T ZEEFREYER o A PR Ay LR R
o HIEEfE RIOK ~ MR IR A B 2L B IR ¢ IEAN - SRR YA
(fixed oils ) {EH&E FH M ERIBEISEFME -

[0070) & 7 iE(EEHY - o] DLGE R R Dy A E SR EE S
PREY B ECE H M AE (mono- or di-glycerides ) - AEAGEZ BIATHEL (oleic
acid ) MIENH HIETTEY T AP ES BIRVEFE - BAOERAEERE
O] B AR AR S S EE RS (castor oil) 0 B RIE IR 2 851t
%% (polyoxyethylated versions) - 88 dA R IRL A L& H —
{[F] = 8 P A R T B o B - S e B R A A 3R R (s R R BRI ER b ]
P2 AR R (dosage forms ) EFEFLA| (emulsions ) I ZEIAYEC )7 $
FYAB [E] 0 B 5 HARE AT rEE R (surfactants ) - fla0mom (FE#E
TOEMER]) (Tween) ~ FH#2HA (Spans) MHA ALK BCE R #2512

% 38 HEWHRIE)
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R REZ Ay E RS - RS Bl B AT By B S 2 A ) ] R R (e A A
(bioavailability enhancers ) - o] AfE A A B T HY H EY -

[0071]) AFHA FERIEE | o] 252 /Y 4H B BE DUEART 1R PT 9252 69
BRI O 8L BRI EEEIERRIRL - ABE - 3£ 8 - KMBER
SRR o AARZEC I HEYFER] - 85 (E Y ES fL R AR SR © 3%
77| (Lubricating agents ) #ItHEA5EE$E ( magnesium stearate ) 37 th &
I e B DU ARy iR B2 5 =0 A R B R R B B0 75 FLBE AT 2 R Y
FoRBN BT RBIZRIE R O AR B 20 7S MR oy Al B 3L AR =
ROERIGER » R ARE - R - 57 EREE @I 5] UKD -

[0072) 55—J5m @ A0 2 SR Eu] 922 0 4H sV gE DL e 2] A
I - (ER BG4 % (rectal administration ) 35 S0 % R HY B (% 4%
Yol — {2 & RN AP EDR & » sz WP B 208 & [ RS i £ B RS R
FE Ry as - NILEE RGN Rl AR 22Y) - EMA R FE ] o] B - 4200

(beeswax ) F1¥ 2 _FF (polyethylene glycols) o

[0073) A3FHA SERIEE | o] 252 AV 4H Rt AR R BRI B - FRE 2
EEFENIRECE R ERARFRREENEEEEGE - R - KB T
78 (lower intestinal tract ) HYFRJR 5 A FLIE o1& Bl 25 B 1Y & 1Y f& &0
FCHIREZ A - AN T ENmER B 7 e M =] DL — (B B RS 12 B fc U7

(ZWRFry ) s— 1 #EE A ERBE (enema) Ly o FEIHYZF 7 Ak Al
( transdermal patches ) A o

[0074]) BANREEERN » ANSERIE B al 52 6940 By 5] LABC J5 48 —
{[E78 & By A (ointment ) & > F P IRV o (38R FE B 2O R — {20
ZEEE T - AINASRHE 2 baWiy m i B ey s e afFE IR EIR - A

% 39 HEWHRTE)
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Y7 ( mineral oil ) -~ J®AE At (liquid petrolatum ) ~ HA - N -
B2 - A LM ( polyoxyethylene ) ~ R L& (EEY ~ A AL W
(emulsifying wax ) FI/K o 55— 5 » AZERIEE Fu] 522 0y 4H B ) 0 LA
AC A A —(E B EHYJER (lotion) BFEM| (cream) & - H o iEm Mk oy (%
RIF N OB —(E B F S K 2 F o] R 2 aVEEe T - 8 iy E S B s (H
JERIR - AEYH ~ WFLEEETEEAS B2 B (sorbitan monostearate ) ~ F ([
FUFEHEE60 (polysorbate 60 ) ~ T /NEEEFER (cetyl esters wax ) ~ fiFHg
iz ( cetearyl alcohol cetearyl alcohol ) ~ 3 EH + — £ fF ( 2-
octyldodecanol ) ~ EKHfZ (benzyl alcohol) FI/K e

[0075) A0 882 ol #E2 0Vt n] L S RS
| (nasal aerosol) (M AK| (inhalation) 5\ &L » EHHMYIKEE
FIHY &2 E 200 5 <A 2 B fg B o] B4 - HOoJBE R EKIER - (£ R ER
( benzyl alcohol ) = H {th 5 & By P )& A ~ WU (€ & A ( absorption
promoters ) KIN5EAFE U] HZE  HiIx{L&%Y (fluorocarbons) ~ K 5
HAh (F 4 1857 (solubilizing agents ) 253 HY| ( dispersing agents ) -

A bVt —HE-HEWN - HBEEGEE
AR~ R E L R S

[0076] A&

REPEEY EFEEERE Lol 2y BAMTRA B2 REY) (deuterated
variants ) Hy 5 M ( Toxicity ) MG & K 0] DL H 4l i85 & ( cell
cultures ) N E By WY fZ % 82 % 2 2 ¢ ( standard pharmaceutical
procedures ) ACHIZE - FEEIEE (LDso) SIELARHIS0REILHVEE -
FEANE (EDso) SHRAEHS0%H L GEIRNBIE - [EFMFIEE

)

5 40 HEEHIEREIE)
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WA 2 B AY Bl &tk % ( LDso/ EDso ) i /2 )& & 5 B ( therapeutic
index ) - BRI AKHEFEHCEYET AR - EVEEAERSE
MRIERME SR - SRR ER G — R e IR B E
AYIR 15 2 47 - R R AR A VB AL IR R 2 e 1 T/ D EI(E A -

[0077] 15 B 4 M358 M2 A B0 0 98 /Y S o] DA P A 1 = 4 [
AVEC T ReEt DAt NERE R - BB E g% T —EamEE/ N0 R
B FEANER M P IRE (circulating concentrations ) HY#i[E N -
7] £ I 2 {502 PR 9 1 25 P W 4% B R A8 0T DA 2 (W i [ TN A0 2 o S A (AT
L&Y 6% FAREIE o] LATE 4R 5 & RUE g RAki 5t - — (B EIE 7T 2
BRI s DL S — (A5 R A AR S B L et
HIFDRE (ICso) (7RERN - BB LEYIHY R 2 B —(EAE R A9 2F 8o R
i (half-maximal inhibition of symptoms) ) - 753 GHAE #)E A DL
FIEEM A EH A NENARBEE > Gl S SOREREIT & (high
performance liquid chromatography ) & DUHI & (4 6 RE -

[0078) & AJRE T g - ¥ AT — {5 E W AR E B £ a5
HEGEESERENE > GEMER S ELEYIERE - £t - B
B BN - MERD - BRE - SEEERVESRE - HER RS - YR - A
AR A HET R AT AR R R EE - LR PIARE Y — @S
VIR B E L S Y R R E e YT

[0079] &%

HyR EHRRI G Y) (RET fusions ) 11 8 id K8 Y I i o #0F BRI
— RIS @ BEEEIOEREHMEY ER — [ 4 n e EHRNIE S

(RET kinase domain) - {(2fIJRAEREIIEEEHE (wild-type RET) 1§

5 41 HEETIEREIE)
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5] 5 R - dnE R AT A > (A
12 B PEAHE [F By e A I A iR Ry TR A R

BREEE

B EHRE HE A LR A4 A 8
$T7|_\‘ ﬁ* %

PER N EERE I ] e S AR 285 EEURHIM2EEEAS (resistant mutant ) -
[0080) At ey il i2 S HEFH R B AV Es8 B R 2 flr (L

EVHVEMEBRIY T - WL TAERE - BE(LEYHN R £ AE I AR

B EAEN - BHESRIEEAIR R D -

FAREIUETEEDE | SAAREE V8041

I"=x? AR FEIIRIRE | A2 FEIIGIRE
( nM) ( nM)

D E 11 45

(Cabozantinib)

FUEREE 4 3597

(Vandetanib)

Zh1JEE(Sorafenib) | 7.9 95.2

Hit& IR/ 12 53

(Regorafenib)

[0081] AZFIHHR At < AL& Y R A4 2§ 22 4R A2 S HE AN 2
HffEER _E  JNIEAE EP RS R AN IEES

Ay EY

RHR R A

110148980

Byt ( "ELAREYGIEZEEE (RET resistant mutants ) 5 ) [

Sb » AR ZALEY)E] OB A S SR AR B i R A SR R - At

Wi > BRI L BB F A 400 ) EC At B i AR By B M

ZeEm] DLTEOM - (E &S REAEY)E (structural biology ) A
B AT DLRFER B E S 75 (codon sequences) - Hi—{fFp

Fleg s E £ —E %+ (codon) RIS —{EF FAYRE B - FIHEM )5

A B LR A2 P R B M 52 RS WT DLk TH WA iz Bh 22 2 ( point

5 42 HEEYIEREE)
C244071A docx
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mutations ) LB EEYE O E F 804 R O AE ( gatekeeper
residue ) i & EUAERRABGEN Z RO R E - REEEREAXL T > #
ZESEEE N HE/TE 804 ~ 806 ~ 810 ~ 865 ~ 891 ~ FI1918% A ; fEH A B HEK
MM = BB SR E M A ¢ V804L - V804M - VSO04E - Y806C -
Y806S -~ Y806H ~ YS806N ~ G810S ~ G810S ~ L8865V ~ L870F ~ S891 A
MO 18TZE 4 g

[0083]) i 4 Afg 5% 28 7> — (@ 28 & {2 # 7| ( mutation-promoting
agent ) Pl Eeo g E R & ( N-ethyl-N-nitrosourea ; ENU) - ® ]|
8 B M O 7 2 S % T A B — ([ e E D AR B - — (W E KA L B AR
HPER A RAIFIH (RET wild-type inhibitor ) ) Tis&4 - 22 AMAE #A
o REAZREEIRE (2-100FHEFEAHE) (mE(LEeEYa
i > 342 IR W EWMAEBEE 4 K (cellular outgrowth ) HY 3% &
(wells) - REEREAIBE BHREH B EE, (RET kinase domain) JEFF
DARERHE LM 2288 (JRBI > Efrl R MV B EPkE 0 By il
) o RFEEARERATEEEY T o v DUESTIREUE - S E P
TR YIRS M 22 2 AL FE VB04L ~ V804M ~ FYS806HZE 5 5

[0084] N EMEIiEAAE L BERE B SR E AR H
HE o Ihps P A 2 b &) AT LR AR e R — (7 A Bl o Ry s i S HRE M
MBI RAVR A - B e UHAOEE SEREE o £ RSB RE=d
R (7 B8 5 IR AR L 28 %8 (papillary thyroid carcinoma (PTC)) -~ HIjiR
iR B8 B % ( medullary thyroid cancer (MTC) ) -~ U& $% 4 fZ /&
( pheochromocytoma (PC) ) -~ FE J§ & & HE J& ( pancreatic ductal

adenocarcinoma ) ~ % 2 M N 4 b B 3K ( multiple endocrine

5 43 HEETIEREE)
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neoplasia(MEN) ) ( MEN2A FIMEN2B ) -~ ## 7 ¥ 9, % ( metastatic
breast cancer ) ~ ZE N (testicular cancer) ~ /]NGH A i & /)~ 4 At Aifi 425
( small cell lung cancer ) ~ FE/N4H A Afi )% ( non-small cell lung
cancer) - 18VEE 85N MR ( chronic myelomonocytic leukemia) -
B% B RG % (colorectal cancer) ~ UVELJE (ovarian cancer ) -~ )& IR =
( cancers of the salivary gland) o
[0085] EEe bE&Yyth o] LUEE AR G — (8 £ 3 e ¥ )R A A i 2
BREEFFAERTUTEARE A » —(HE AR EE A A B PR S RHH A -
ARG A TE A B — {3 — B (A L B AR PR IR DM 22 B S A U MRy A3k
HAEEV BRI P B - (£ — S BB E AP > sz iy d e | PR
Ze S FE (535 5 V804L ~ V804M -~ VB804E - YS806C -~ Y806S ~ Y806N -
Y806H ~ G810R ~ G810S ~ L865V ~ L870F ~ S891A F1 MII8T - [ »
THEM Cactive) 4 BER—(ELEWRE(EIESWE » 20N
—EHEMEEER B ARGk (pkM) ~ 500755k (nM)  ~ 2505=K »
100Z35K ~ 75%5K ~ 505K ~ 255K ~ 10550k ~ BSERAVFEIIEH & -
[0086] Ihf AT il « (L&Y E4H e ] LB IF 45 T BB HA (L &
Vi A A AR E RS & (RET-modulating ) (k& ¥ H A& &
A > AEHEEBREAEI T - AL E YR B BT DA — (i 5 22 (i
HBUTZIbEYEHEEE - £1EE (Cabozantinib (COMETRIQ) ) -~
N2 ( Vandetanib (CALPRESA)) -~ ZiuJER(E ) ( Sorafenib
(NEXAVAR)) -~ e RB(ET SRS (Sunitinib (SUTENT) ) ~ gt IEC
( # B #& ) ( Regorafenib (STAVARGA) ) -~ i 44 % J& ( Ponatinib

(ICLUSIG) ) -~ HfLHrin(E B E) (Bevacizumab (AVASTIN) ) -~ wEHE

5 44 HEETIEREIE)
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2 ( Crizotinib (XALKORI) ) -~ = E JE & B (3 B 35) ( Gefitinib
(IRESSA) ) Wyt &YIHF A1 ARSI (b &Y sl e uT LU B B /iE 2K
B At B R EEY) LI B B0A [F 1% BLER R 45 82 o A (L&Y a] DA HA
EREER A —ME —F hF ~ B BIREC T o

[0087]) B

AT & 5 A ARER B - i B ARERMRR 2 2%

AKEFH (LY BFEEEEAN-2LY  GHENE RS
TN o8 BRI R 2 B R R 2 E—F W N & e E /7% (Synthetic
Protocols ) FOE MGl F Al Bl ] &5k - DL T HYE R T R 2 B R (R IR LR
BN BEEARILEY L — S —ARAE AT B T BUR
PR 5 ZE W B U7 0A o] AR A R (LB 0y — A RIsshn PAE o ~ BB FE 1M 3,
fE AR H— IR B A E Ry AR EEY) -

[0088] A%*f%?‘i% 1:
Br cl \[ NH XZ jN/ T -

Y Br,Cl 1. n-BuLi 1 Hydrolysis
1 jN/ OH RO OH (R ) V o Rta OH (R .
\f Pd-mediated
Ba R8P
Br.| coupling reaction
R R3b R3b R3b
O OR O OR

E[

R3
RS O OR
HN Y NN, RS x N
YY\[ 'ZYIN“ T o o
RS (R, X2 _N /J XN /:/ 2 _N X2 _N
DAST gsa F RV 86 (R1) Hy or H (R’
=, R® JOH RY, ___ ., R m NHHcO, R® (R
} —
?gllgl?ng R Rl RS R R Pd RE® R3a
reaction R4 R3b R R%® R R3® R* R3®

N 0" N.e 07 N-pge 07 N-gs
R% 7 5
RJ\@(R% L@’(R ) R J\@Mn RSJ\@(R’)n

[0089] A LA # s ( organolithium halide ) B¢ 5 b F #% ##

( organomagnesium halide ) @%11F T Z§# (n- butyllithium » n-BuLi)
ENEZ(EEE (Isopropylmagnesium chloride » i-PrMgCl) BRI — ({75
—_MA{E® (aryl dihalide ) - M5 E & EH R (arylmetal reagent ) @]

5 45 HEETIEREIE)
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LA & 170 (addition ) £ —{H M HUHYER C Hicyclohexanone )
(B i bE Sl "B R W R B T i EE V) RY A Bk ( Synthesis of
Ketone and Boronate Intermediates ) 5 Fffiyf 7528 ) » Y WY
E¥w] DLAE 55 B85 15 0 ( SnAr conditions ) T 20 < J& (L& & 15 0
( metal-catalyzed coupling conditions ) 81— {E35 £ (arylamine )
#AT—(EHM G E (coupling reaction) > DIEA—(H =RETHEY
( tricyclic ester intermediate ) &% Fg % & 1£ g L 15 M T 6 K ##
(hydrolyzed ) &£ —(EEE - &&ERHEEA— [l (amine) (BEFER
(EESE DL T E BRI EYFIRL ( Synthesis of Amine Intermediates)
AT Al 7 5% ) AT — (BB A% & f2 )& (amide coupling reaction) -
Ik i P 2 G e T A A 2 R % R A BB R SRy B B 45 - {7 |] DABE 3
nLAMER - SBBIKER - =4k 7] LA #ALEUE] (fluorinating reagent ) #1]
=& " Z 55 (DAST ; Diethylaminosulfur trifluoride ) JE¥ - B4k
— & B2 = & b E ¥ ( deoxyfluorinated products ) #1 i K E ¥
(dehydrated products ) HYUREEY) ¢ sl KEY) o] AR A S AE1E L B 40
# (Pd) A& (H2) ~ 20 (Pd) FIHEZ#% (ammonium formate ) HYIF N
THER  EE—EEREY B EEfais = JHIHRE &) -
[0090] &ERETETFE 2
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Rsa

8b 3a H

R » R RGW/XL\(N _N,
6 1 Nucleophilic aromatic e 1 R3b | \{ NH Hjor
R X CI Br H,N R x N ; X2 N S/ NHHCO,

substltuhon \[
NH NH
x2 /N + \{ x2 _N — Ro R pg
) or Pd mediated (R )
Cl, Br m coupling Cl, Br m R86 R3a
R4 R
0~ "OR
H H »R9
R6 x1 N
l | \[ ‘NH
x2 /N (R7 X ~N
R8a 2 Hydroly3|s Réa R2 R1 RS2 R2 (R
R85 R85 Amlde RE
coupling
R R3b reaction
N~R9

(R7)

[0091]) = R &= % 7% & B X & & ( nucleophilic aromatic
substitution reaction ) fFM T » EH —(FHm Pl ~RNE L AR
( diisopropylethylamine ; DIPEA ) & = 2 Z f# ( triethylamine ;
TEA) » fE— & MEEE G - #5572 K{EY) (heteroaryl dihalide ) H]
PL#ifs & 2 — (E &= &N (amino pyrazole ) DUEft 3R %47 (bicyclic
ring system ) o % R GFEN LY EEFEOERLE S X IE
( Palladium-mediated coupling reaction ) {34185 K84 & JE ( Suzuki
coupling ) ~ K 7% ¥ #% & S JE ( Stille coupling ) ~ R F# & K JE
(Negishi coupling ) - #H& £ —(EIH A SRV - $HEEEEE - DIE
ffE—1{E =38 %4 (tricyclic ring system ) o ZEFIZKER - FEAREHEEE )7 %2
T R R ERERENR (X = R W& M = B(OR),) T »
BEHEGEARLY KA S 2SN E Y EIMECHE W B
(cyclohexenyl boronic esters ) (ZEEERGT(LE ML T 4% IR B5 YA
k& (Synthesis of Vinyl Boronates) j fRIE MATfZLE ) » LAIR{E =3RFR
B4l (tricyclic carboxylic ester) HHEEY)  # Fk 512 1B 5mn 8V 15 L

5 47 HEETIERBIE)
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T KRR > ek —{E & # (carboxylic acid) HfEEY) © & B EY)##
EXWME 2SR T EEYOEOIORTH S > £ BB &%

EY) -
AN 3 .
[0092] &RGETETE 3
0]
R6 X! s 6 1 6 1
~ R X S R X OH
| T YOy Y
R8a 1.Zn X2 2
X5 2N X2 =N
2 mCPBA HOAc POCI
JE R83 R 8a RZ 8a R2 3
R85 R% —— R E— R
R* R® RE xH/s\ RS® R R85 R3a R86 R3
O~ OR XZ N R3b R4 R3b R4 R3b
0 OR 07 TOR 07 OR
Cl, Br
PdCl2dppf
x1 cl H2N Re x1 N R6 x1 N
X /N X /N X /N
R% R2 R8 R2 1. LiOH Réa R? (R1
REb 3a REb 2 Amide RE0 R3
R Pd mediated
R3b coupling coupling R4 R3b
tion or SnAr HN R®
reac 07 “N-ge
<R7)n Re R

[0093) — (@ HY {C A9 3B fx & #k (£ ¥ ( substituted cycloalkyl
iodide ) (ZE#EFERm bE ML= T LY T REAEYAYME ( Synthesis of
Iodide Intermediates ) y RIE FETHGH %) FEMSE (activated zinc) &
B SRLIE M A PUEM L - BFEAEIERRN S )% (method of
Reike ) 3¢ DL = HE & fE)% ( Chlorotrimethylsilane ; TMS-C1) #11,2-—
RN (1,2-dibromoethane ) BRI 5 ZIRGEE S AR - (LR ER AR
T FEEELCH MBS E —EESESLY  GREVNREE
( thiomethyl group ) ABKHE (L HWE (sulfone) ~ LR MFE N T K
f2 ~ M =5 %8 (phosphorus oxychloride : POCl;) S EfEE (oxalyl
chloride ) & biEBE - WL A —MEY BT EEYBMELITTES
( SnAr ) 5 % B¢ #U {8 (L #8 & & JE ( Palladium-mediated coupling

5 48 HEEHIEREIE)
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reaction) 1FAL T » H—(H55 &R o] DLUEITIRE (displacement) : A&
IR MEE (tricyclic carboxylic ester ) 7& &M Bclm I % % T 0] ALK
B AR (FFR B T E EY) - IR R T E E YR AT DUMAD S48 A [F] /Y B
T EVME PR NE - iR REEY) -

[0094] &RETELE 4
Rem/xl\l/cu Br HZN\EN‘NfBoc R6 x1 N

Rea | 1.zn X2 _N =/ x2 N \( ‘N-Boc
R |RC ®n ‘e,
—_—
RSb R3a 2 R
4 6 1 8b 3 Pd mediated
) RN "™ coupling R% R
o oR Xz\fN R* R3® reaction or SnAr R4 R
0~ OR
O~ OR
Cl, Br
PdCl2dppf
R6 x1

\(NH
X/N

1. LiOH RS2 (R )
—_—
2. Amide RS0 R3a
coupling 4

R R3b
HN-R®

¢] N\RQ

R® (R7)n RS (R7)n

[0095] — R HUFUHYER S A (EY) (cycloalkyl iodide) ) (#EfE
o b & m e T LY o fE E Y Y R0 gk ( Synthesis of Todide
Intermediates ) g fRIE FATHEAE ) » FUEMESERE - $¥ 0] LA 574
AN EFEEIERRN & /7% (method of Reike ) B¢l =H A HLE
f% ( Chlorotrimethylsilane : TMS-Cl ) #1 1,2- — & Z ¥& ( 1,2-
dibromoethane ) ¥ > ZIRGEAFHE > HEREHBSHRAET  FEELHE
EEI ] LIRS & 2 —(EFE T & (bY)  SSREVReRHVEI K (EA (halide
group ) BEEAETT B ¥ (SnAr) 150 st (L # & & fE ( Palladium-
mediated coupling reaction ) [FM | » Bl —H S EH ETH B
(displacement ) - 77 E:fg 0] DUE R PRF&E S E LM ( pyrazole ) N-HLL&
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MERAMMN T AHE (Boc) R & RE=EHE KA (tricyclic
carboxylic ester) LM MEECHEMEF N T 0] DA#EKEE - A pl—(F2 B EE
Yy o ZIREE P EEY) R PR e Y PReE B - REE LI T R EY) AT LIRS A
SEAEEREFEEYD T REPREEYAFE ( Synthesis of Amine
Intermediates ) 5 fRIE NATHAME - £ REERE REASEY) -

[0096] %5 AR EYAVLER ROHE v] AAE 18 & WY B B o B it -
BRI DI AR S A  BAEE R EEN - BENERGEE AL
EE P a R ER - BLERYE (HB) -~ THEEY - KEWIZHK
V& - BIA00R B2 By &0 B w] DU B B Y A (5 B E AR 6k BL - — 1[5 20y e
A DU B — B — DA FAKIR RS E R - BERERIEDE - 7
LA B i 5 1 il & B — (R R e 20 By i & VAR -

[0097) KEFHILEVHEETLNEEFELLEERENIRE
(protection ) ML {R7E (deprotection) : #HPREEM L PRFERIFEK ~ LA
REBRERNER » —EASE 2 BHREE Ry E o URRAE - &
R AVEE O DU E] > Hl0Wuts f] GreeneZ » T HB G T OIIRER
( Protective Groups in Organic Synthesis ) &5kt 4 = » (John Wiley
& Sons/AEIHAR * HriErH (New Jersey) 20144 ) - HEFZERMAL
AWM 2 -

[0098] RUASHIE T E &I 2 WA E J70% 7] LAS RIS JE - #4
KEf o EVIECRT AR sg 53 )05 (spectroscopic means ) BiOH[ - 40
IR LR Y52 454 ( nuclear magnetic resonance (NMR) spectroscopy )
(Blan "HEL'C) -~ &LSM 4R sk o34 (infrared (IR) spectroscopy) ~ 77
ot M %E & ( spectrophotometry ) (40 5% 4 &8 %= A 76 ( UV-

% 50 HEEHSRE)
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visible) ) ~ EFEH7{% (mass spectrometry(MS)) -~ B&JE 747 /74
M5 % K H & 7y 1 ( high performance liquid chromatography
(HPLC) ) =(J# g = 5387 (thin layer chromatography (TLC)) - FHE
EVI MRy A R ES A0 T UL ¢

[0099] BMEEELH-ERoH (LC-MS) : [RIESHHRH » A
HRMEGERESIT-E 58 (liquid chromatography-mass spectrometry
(LC-MS) ) &g (ot AMdEMWRIEA) BFEIRAE22.4°CH » —(#
{50 P — {18 22 1 fim A2 517 6 1205 35 o5 A7 3 1Y 22 4 i A 5% - 1260/ HH € J& 77 1T &«
&t (Agilent model-1260 LC system) - 3ZE 3% 5@ A H 25— (8%
B fmPoroshell 120 (EC-C18 » firF AK/N2. 75K » HEE3.0x50%Kk) & H
BEFE (Agilent Poroshell 120 reverse-phase column ) HYEEFZEEH T{E- K
BB T {& ( ES-API ionization ; electrospray ionization- atmospheric
pressure ionization) - BREIHEE—{H0.1%HE (formic acid) FA/K~
B IRA0.1% HBZ i LBE (acetonitrile ) Z7EREVERE Y > A H — (@
G EFEE (constant gradient ) {£95% /K M/5%H 1% £ 5% 7K /95 % 4 HY
BEE&E BRI E4 T - REREENE#EIZ7T (1mL/min) -

[0100] HERRHEEEIN-EZIH (Prep LC-MS) : Bl
= OB AR g oy T R AE 22.4°C B Y — I % %5 — flfl Luna Su C18(2)
100A ~ AXIA /5 ~ 250x21.2 2R 2 R AHE N B R HH MU E 2K
( Shimadzu Discovery VP® Preparative system ) F&jif 3 BEIMHE 2 —
{#0.1% Hf (formic acid) JA7K Z7ERIMO.1%HEE Y L1 2 8 REVER
BE?) o M —EEERE (constant gradient) {£95% K 1E/5%H HEE
5% 7K M/95% F 189 B AH 48 18 R B p& AL 25 00 o8 - IR & [ E BV & 07 #8120

5 51 HEEHIEREIE)
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£Z7F (20mL/min) - (B2 IERIEWOKEE I > £ —(FBiotage /A B HY W

K& kg (Biotage Initiator microwave ) B 2400 -
WEBaEBoMZE  WEBaRE D& e DLAE — {# Teledyne Isco

CombiFlash® Rf B 1 E(—{Biotage® Isolera Four® ju P& i -

[0101]) B-FE#LIREEIH : BRIESHHRE - FrAE Tt
felz 3% ('H NMR spectra) {415 H % FL B 22400 15 B 24 5 e 5 2 e AL 4k
% (Varian 400MHz Unity Inova 400 MHz NMR instrument ) {fHH{HEF
A (acquisition time ) =3.5/i HIFEE 5 16 £64imit) ~ HiFER ¢
AR — HELBETE (residual Dimethyl sulfoxide ; DMSO) (2.501 &
) o AT AL M S B A oo il ( Deuterated DMSO ; dimethyl
sulfoxide-d¢ ) EE|FHYVE FA LI & 7% (parts-per million (ppm) ) #y

i
[

[0102] EHAI1 {LEW109RI110MY 5L

R 2 (IR, 4S)-N-((S)-1-(6-(4- z7-1 H- [fL -1 - B) [} -3 - B) 2 2) -4-
(4- FHZE-6-(5- - 1 H- [l - 3 - B 5 2 ) W g -2 - 22) 2R (O #2 fig e (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-
yljcyclohexanecarboxamide) ({EZ4#7109) 1

(1S,4R)-N-((S)-1-(6-(4- -1 H- {1 - ) -3 - ) 2 5 )-4-(4- HE
-6-(5- FHE-1H- [ff -3 - 50 BL) WL 0F-2- ) IR D B 78 Jg i ((1S,4R)-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 )

(1EEY110) AYE R
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ERERER—ESARE (1KREE) T » #BEEN-((S)-1-(6-(4-F-
T H-IEE M- 1- BRI E - 3- B ) £ B ) -4-(4- FH AL -6-((5- B AS- TH-TEE M- 3- ) &= ED)
0L BE -2- &) 3]R O -3- M #& B B ( N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-
yDpyridin-3-yl)ethyl)-4-(4-methyl-6-((5-methyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)cyclohex-3-enecarboxamide ) (50Z % (mg) -
0102 ZH (mmol ) ) M 10% # ik £ {£ & ( Pd/C ; Palladium on
carbon) (202w ) NHEFZER (SEH) VNS - REROEGYEB
— W E L (celite) EE (pad) #IE - AL = BURMEEE 717 K8
TR R R A WL 4L - A RIEREE &Y =% (1R,4S)-N-((S)-1-(6-(4- % -
VH-OEE M4 -1 - ) -3 - ) £ B )-4-(4- HH B -6-(5- FH A - TH-IE M -3- AR B
IHEOE-2- B I8 BB FERF ( (1R,4S)-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 ) ({E&%) 109 ; 10.0%
5. 19.9% ) FI(1S,4R)-N-((S)-1-(6-(4- & - 1H-HEME-1-FL) ML BE-3- 5 ) &
F)-4-(4-H B -6-(5- B &L - 1H- L M -3- 5L G5 ) 4 47 -2- B ) IR C & PR i i
( (1S,4R)-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-
ylcyclohexanecarboxamide ) ({E&#7110 5 24.8 % » 49.5%) > &H
EEE - HiE oM (IEfEFEE) (MS (ES+)) CyyHa FNsOZEK : 502 -
4EBL 1 503 [M+H]* o

[0103]) (IR, 4S)-N-((S)-1-(6-(4- -1 H- L - 1 - ) L OE-3- 2) 2 5% -

4-(4- HH B -6-(5- B -1H- [f ME-3- B 53 B ) I 0E-2- ) IR O B 7% Jig 7

( (IR, 4S)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethyl)-4-

% 53 HEWHRE)
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(4-methyl-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)cyclohexanecarboxamide ) (1= # 109 ) . 'H-NMR (400 MHz,
DMSO-d6) 6 ppm 11.66 (s, 1H) ~ 8.82 (s, 1H) ~ 8.68 (d, 1H, J = 4.4
Hz) ~ 8.39 (s, 1H) ~ 8.35 (d, 1H, J = 6.8 Hz) ~ 7.92-7.86 (m, 3H) -~ 6.89
(s, 1H) ~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, J = 6.4 Hz) -

(1S,4R)-N-((S)-1-(6-(4- #-1 H- IH{ M- 1 - 22) W IE-3 - ) 2 ) -4-(4- FHE
-6-(5- H - 1 H- [ -3 - 25 57 2 ) WL Ug-2 - 22) 22 O A2 e ((1S,4R)-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 )
(7/6&#7110) ©'H-NMR (400 MHz, DMSO-d6) 6 ppm 11.62 (s, 1H) -
8.78 (s, 1H) ~ 8.66 (d, 1H, J = 4.4 Hz) ~ 8.38 (d, 1H, J = 1.6 Hz) ~ 8.23
(d, 1H, J = 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, J =7.6 Hz) -

[0104] EHEPI2 {EEWIII2Z /K

AR G K2- -6~ B BE-N-(5- BB TH- -3 2) I 0 -4- i (2-

chloro-6-methyl-N-(5-methyl-1H-pyrazol-3-yl)pyrimidin-4-amine )

H
HsC Cl H,N__N DIPEA  HsC NN,
T m _N\H
e = ovso Ty

Cl Cl

— @ 2,4- ~ & -6-H E -mE g ( 2,4-dichloro-6-methyl-pyrimidine )

5 54 HEETIEREIE)
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(120.00 25 > 73625 H > 1.005& ) ~ 5S-HE-1H-EM-3-BF (5-
methyl-1H-pyrazol-3-amine ) (78.65/ 7% » 0.81F%EH » 1.108 =) f1_
BINE L EM (DIPEA ; N,N-Diisopropylethylamine ) ({142.72/37% »
1LI0EEH > 1.508 &) i _HEGifE (Dimethyl sulfoxide ; DMSO)
IR RF AL 60°CHI B 6/NES » N e% e > R E B g ot (LML
i /. g (PE ; Polyethylene /EA ; ethyl acetate ) - 5:1 ~ 1:1) /R JE
E5ER - RIEREY 281 2£30°C » KK (800=2T) & » AEKIIK
HE &Y A H A -T it (MTBE ; methyl tert-butyl ether ) ZZH{ (800
27 10R) » afFBAERERMBKE (40027 - 32X) ~ BK
(brine) 7& (40071 > 3K ) -~ AECHMB ML BIEE - REET
AR R > ReEERYIE B e (DCM ; dichloromethane ) (10Z7H/ 2%
5o ) &b 0 AR = B AS  2- - 6- B AR -N-(5- FH A - T H-IEE M -3 -5 o
WE -4- f# ( 2-chloro-6-methyl-N-(5-methyl-1H-pyrazol-3-yl)pyrimidin-4-
amine ) (105.6025¢ » 472. 1425 H - 64%) - H4EHELUREERE 7717 -
E R o A AR AL RO RS o M HERY.

[0105) 2482 © & pkd-(4- FHE-6-((5- HE-1H- L 1HE-3- %) 2 25) I
UE-2-F) I -3-fF-1- 28 EF (4-(4-methyl-6-((5-methyl-1H-pyrazol-3-

vl)amino)pyrimidin-2- yl)cyclohex -3-ene-1-carboxylate )

K,CO3
peay g; N S
Cl
0707
— (R &Y & H2-5-6- HE-N-(5-FH A -1H-TEmMe-3-KL) -4-fF (2-
55 HEWHRE)
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chloro-6-methyl-N-(5-methyl-1H-pyrazol-3-yl)pyrimidin-4-amine )
<<O°53O/Z;\},E ’ 2°37%E‘H>> N 2%4_(4a4a5a5_mEﬁ%_la3a2_:§h¥&ﬁﬁﬂiﬁ&
e -2- ) I 2 -3- 1% & 2 ( ethyl 4-(4,4,5,5-tetramethyl-1,3,2-

B ke

dioxaborolan-2-yl)cyclohex-3-enecarboxylate ) (0.530/ 7% » 237 &
H) ~ DARREEH (081945 » 59225 H ) £ "EFE (dioxane )
(8.89Z71) FI/K (2.96271) HYEIK » FHEREZ 1074 - A& A
(=R EZEB#Y (Pd(PPhs)y 5 Tetrakis(triphenylphosphine)palladium(0) )
(013745 » 011825 H ) - K IETSHE KRGV — [ HUK
FHEZS TR 125°CNEL80 7 ## » AR A ERBIRE - S ¢+ 1 & HEE
B NE] ( DCM/IPA ; Dichloromethane ~Isopropyl alcohol ) 17K A4y
Z (partition) - KBFHE—FHS * 1 “EHKE RNERI > KAHEE
aff > HBEZRE - BIE - RETZEBEINER - I B R oA
(silica gel chromatography ) 4fi{t (FEE T (gradient elution) : 0%
10%HE- 2 ) @ B8 —(HE @R & 4-(4-H E-6-((5-H A-
1 H-DEE M -3 5L ) SR A ) I E -2- A6 ) R O -3- S A I B8 (ethyl 4-(4-methyl-6-
((5-methyl-1H-pyrazol-3-yl) amino) pyrimidin-2-yl)cyclohex-3-ene-1-
carboxylate ) o MS (ES+) C1sH23NsO, 3K @ 341 » 455 342 [M+H]* -
[0106] #4F3 @ S22 4-(4- HE-6-((5- HE-1H- I HE-3- ) &7
F) B LE-2- B ) I D NE-1- FFEEF (ethyl 4-(4-methyl-6-((5-methyl-1H-

pyrazol 3- yl)amino)pyrimidin-2-yl)cyclohexane-]-carboxylate)

\ NH, HCO
= _ - N N

ethanol

(0] 0/\ e} O/\

% 56 HEWHRTE)
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LFE A-(4-FH E-6-((5-HH E- 1 H-IH - 3- B0 S B g -2- B BB 2 -3- 13
BREEE (0404750 0 1.22EH) (AR (1172 ) AR+ - AR
(L] (Pd/C ; Palladium on carbon) (10%&E &L > 0.125/35 > 0.117
Z£5H) MH % (ammonium formate ) (0.29627% » 4.6925XH) -
BAEREVEEYINEVETOCHER 3008 © RIBREGY LA ZRERE
a8 —{EaY £ (celite) [E# (pad) B8 - AHEEHRYEL > AR

IS R SR PR B B Ry A4 b (R EEN
(gradient elution) : 0F10%HEE-"FH ) - FE—FE3 : 189IE=
R LB 4-(4-H B-6-((5- BB - 1 H-TEE k- 3- ) 52 5D ) W g - 2- AL ) ER O o -
1- ¥ % ( ethyl  4-(4-methyl-6-((5-methyl-1H-pyrazol-3-
yl)amino)pyrimidin-2-yl) cyclohexane-1-carboxylate ) Z & &% - MS
(ES+) CisHosNsOy 3K 1 343 5 455 & 344 [M+H]* o
[0107]) Z54F4 - S/k4-(4- HE-6-((5- FHE-TH- [L -3 - 2) 57 %) I
Ig -2- B ) B Ol -1- #  ( 4-(4-methyl-6-((5-methyl-1H-pyrazol-3-

yl)amino)pyrimidin 2- yl)cyclohexane-]-carboxylic acid )

m/ L|OH Y\( \E<
THF/EOH/H,0
070" 0” “OH
FRERLEAEAB & &1 # B /K & % ( Lithium hydroxide

monohydrate ) (0.029/4% » 0.70 % H ) i A —{H L5 4-(4-F E-6-
((5-H As-1H-DEME-3-F) & A e -2- B IR O e - 1- 7R BE R (0.12 4 %% »

0.35Z 5 H) AYIUE L (tetrahydrofuran ; THF) (2.8 ) - 4
(28271 ) FI/KEVAR @ BEEREREY6/NEE - I A RGHI KIS

5 57 HEEHIEREIE)
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B (37% > 0.07227F > 0.87T=2 5 H) » RENEREVIREBET T —(E
B -

[0108) #2475 - & 4k(1R,4S)-N-((S)-1-(6-(4- % - 1H- I M- 1- ) I
UE-3-F) 2 5)-4-(4- FHE-6-((5- HE-1H- L -3 ) 7 2 ) E g -2- 22) IR
NE-1- 20w ((1R,4S5)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-
vl)ethyl)-4-(4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-2-
vl)cyclohexane-1-carboxamide ) (15547112 )

H
N
X
R T
ST NN
NN ==

. HaC" K@\ HATU, DMA
¥z N\,\N?

O~ 'NH

HyCY |\N
NN

NN
~
FEER IR E A - R 2-(7- B | =5 M)~ NN NN DU B R iR 7 o B
&g ( HATU ; O-(7-Azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium
hexafluorophosphate ) (162Z 757 » 0.427TZEH ) A — & KigHl4-
(4-FHEL-6-((5-FH A-1H-NEME-3- B & AL e - 2- EDIR O e R BE (722 5¢ »
0232 EH ) ~ ($)-1-(6-(4- - 1H-TEME-1-F)mig -3- &) g B BE ER
( (S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethanamine hydrochloride
salt ) (97=2 75 - 04022 H ) ~ M RN ALK (DIEA ;
diisopropylethylamine ) (034 % F > 1.9Z &E H ) #y _ H & H g %
(DMF ; Dimethylformamide ) (3.8%7F) HYUEKRT @ #FAIERESYE
10788 - AR LB LB (EtOAc © ethyl acetate ) FIZKi o7&l - #H
g e M e /AR RIE R - fEmBEsn FEZke ~ BIE RORYE < RIEE Y

% 58 HEWHRTE)
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B g o iiAs (L (BBEEEMT (gradient elution) : 0FE10%HfE- &
e G0 A 2% = £ & B¢ (triethylamine ) ) - {2 —{# 85 G E &Y
(IR,48)-N-((S)-1-(6-(4- % - | H-TEEME - 1- B ) ML BE -3- B ) £ AL )-4-(4- H A -6-
((5-H A-TH-REmME-3- B & ) I ne -2- B BB O e -1- 3 B e ( (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-yl)amino)pyrimidin-2-yl)cyclohexane-1-
carboxamide ) {({E&®W112 ; 26 % » £ = 13% ) - MS (ES+)
Ca6H30FNoO ZE 3K @ 503, 45 & : 504 [M+H]* - 'H NMR (500 MHz,
DMSO-d6) & 11.88 (s, 1H) ~ 9.48 (s, 1H) ~ 8.66 (d, J = 4.5 Hz, 1H) ~
8.38 (d, J = 2.2 Hz, 1H) ~ 8.30 (d, J = 7.7 Hz, 1H) ~ 7.94 — 7.81 (m,
3H) ~ 6.83 (s, 1H) ~ 6.16 (s, 1H) 5.02 — 4.93 (m, 1H) ~ 2-57-2.49 (m,
IH) ~ 2.26-2.16 (m, 7H) ~ 1.99-1.92 (m, 2H) ~ 1.88-1.80 (m, 2H) ~ 1.58-
1.36 (m, 7H) -

[0109] EHEBI3 {ESW12009 &K

L E(18,4S)- S 4-(6-)R-4- FHEILE-2- 2)-4- FEER O for-
¢ W B ( 4-(6-bromo-4-methylpyridin-2-yl)-4-hydroxycyclohexane-
carboxylate ) R(IR,4R)- 2 4-(6-,8-4- HEI}IF-2- F)-4- K IE T frF- 7%
o ( (IR, 4R)-ethyl 4-(6-bromo-4-methylpyridin-2-yl)-4-

hydroxycyclohexane-carboxylate)

Br | X Br
\Q/Br /N N

1. n-BulLi Z OH
DY o T 53%

(less polar by TLC) (more polar by TLC)

—{[2,6- "B -4-BH EMEBE ( 2,6-dibromo-4-methylpyridine ) ¢ 1.00
55 59 HEETERAS)
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N5 3982 EH) WY R M (30=27F) BVER > RElE -78 °C > A&
¥IE T A 4% (n-BuLi ; n-Butyllithium ) (25EHERE (M) » 1.74%
T 43T EHR) BEMARAUERT - 4£-78 CIEMHZBKIS 73 -
mA4-BMRIBCIZFEES 25 (ethyl 4-oxocyclohexanecarboxylate ) (811
2% 4TTEEH) - ARIVESYITE-T78 CIRFE307 8 » AN A G
Wy b ez KB R RER & Y7608 (quench) i I S BEHEE - S 0FA R
BB ES R c BB R ORYE 0 AW EBEMRM L (PEEA =
2:1) » BEI—HH @B (1R,4R)- L4 4-(6-7R-4-H EMENE-2-5)-4-58
HIE DK -B ( (1R,4R)-ethyl 4-(6-bromo-4-methylpyridin-2-yl)-4-
hydroxycyclohexane carboxylate ) (fE#E & & 551 2 MEEE (less
polar) > 500Z % » 36.7%4 k3 ) » MS (ES+) C1sH0BrNO; K :
341 > G528 © 342 [M+H]* 5 DLE— {5 & E§8HY(1S,48)- L& 4-(6-7R-4-
B g -2- B )-4- I BB O e FR B2 B8 ( (1S.,4S)-ethyl 4-(6-bromo-4-
methylpyridin-2-yl)-4-hydroxycyclohexane carboxylate ) (1L g (=
ST A R ESE (more polar) - 50025 * 36.7%4R %) » MS (ES+)
CisH20BrNOs 3K 341 » 455 1 342 [M+H]"* -

[0110]) #5452 © & 4k(1S,45)- S5 4- B -d-(4- FHE-6-(5- H E-
TH- I 3 - F 47 ) IL OG- 2 - ) T 2 o FR TR (15,48 )-ethyl 4-hydroxy-4-
(4-methyl-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-

yl)cyclohexanecarboxylate )

HaN___N H
Br = N.__N
\ NH \ \
| = | ~ NH
=N N ===
el : OH

Pd,(dba)s, t-BuXphos

0 O/\ 0 o/\
55 60 H(ZBHERBHE)
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—{# (15,4S)- £ & 4-(6-7R-4-H AN -2-£)-4- I A B C I R I
( (1S,4S)-ethyl 4-(6-bromo-4-methylpyridin-2-yl)-4-hydroxycyclohexane
carboxylate ) (283%F % » 292 EH ) ~ 5-HE-1H-0E M -3-F7F ( 5-
methyl-1H-pyrazol-3-amine ) (283Z 757 » 2925 H ) -~ 4T Eik (t-
BuXPhos ) (185% 7% » 043825 H ) ~ ={E (- FTENH)
( Pda(dba); ; Tris(dibenzylideneacetone) dipalladium(0) ) (200% 7% -
0.2192 5 H) MBS (KOAc) (429=7% > 43825 H) £ _HEH
Ef# ( DMF ; Dimethylformamide ) (2ZF) FIHZ (toluene) (10%F
) TRVEEY)  AEMCE RIS T I E 140°CHRF &2/ - FRL A E£1R
BORER - MRSV AW EBEM (PEEA = 2:1) RE &L - 55—
{E 5 L E ARG HY (1s,45)- L 4-F8Hk-4-(4-HH B -6-(5- FF A - 1 H- M M4 -3 - L
EOEIE-2-ED B /AR ((1s,4s)-ethyl 4-hydroxy-4-(4-methyl-6-(5-
methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxylate )
(80=Z % > A RKE15%) > MS (ES+) Ci9H6N4O; K 358 » 455

359 [M+H]* o
(0111) #EE3 - S /l(1S,4S)-4- FELE-4-(4- FHEZ-6-(5- FH - 1H- I
-3- B B YL GE-2- 2) RO S A BE ((18,4S)-4-hydroxy-4-(4-methyl-6-(5-
methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)cyclohexanecarboxylic acid )

H H
Z on NaOH ;OH

MeOH

07 o™ 0% “OH

F225°C > fE—{E(1S,4S)- LAk 4-FEH-4-(4-H E-6-((5-FH A&~ TH-THE -

5 61 HEEHIEREE)

C24407 1A docx

110148980 FEESE A0101 1102072541-0



[787018

3- )R E) ML IE 2-E) B OB W ( (1s4s)-ethyl 4-hydroxy-4-(4-
methyl-6-((5-methyl -1H-pyrazol-3-yl)amino)pyridin-2-yl)cyclohexanecarboxylate )
(80=7% » 0.2231 25 H) HYHE (MeOH) (3Z27) BHRF » IMA25E
HRERSAEMKER (0527 > 1252H )  f£25 °C BHZIERILS
N AR R - BRHEE > H2ERRENE(E SR /KEREEL - HE
wa (RS (pH) ZF6 » H]LIEAIER » WEIURIVE R IR 2 - F5
— (i = 1 BE HY (1S,45)-4-FE Fk -4-(4- BB -6-(5- B B - TH- M PR -3 = )
Mg -2- B IR 2 E & ( (1S,4S)-4-hydroxy -4-(4-methyl-6-(5-methyl-
1H-pyrazol-3-ylamino)pyridin-2-yl) cyclohexanecarboxylic acid ) {60
Z5% 0 £E81%) o MS (ES+) C17H2oN4O5 FE K @ 330 - 455 © 331
[M+H]* »

(0112]) 25434 - 5/(15,4R)-N-((S)-1-(6-(4- - 1 H- L -1 - 2) L OE
-3-2%) S B)-4- PRS- (4- BHEE-6-(5- B T H- I -3 - 25 57 2%) WL -2 - 2) 28
CNE R ((1s,4R)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-
vl)ethyl)-4-hydroxy-4-(4-methyl-6-(5-methyl-1H-pyrazol-3-

yvlamino)pyridin-2-yl)cyclohexanecarboxamide ) {1E5#7120)

N
N
| ~ = NH
: s
N z
| X = NH NH2 - ,OH
=N == A RN
< OH H3C | N
* =

? KO\ HATU, DMA ?
-N
N
? Q e

F HaC" | SN

= N,N\

—

0~ OH

F
—{EHE&EHF(1S,4S8)-4-FE B -4-(4-FHE-6-((5-FH A - 1 H-MEme-3-F) 51 ) -
2-BEVB 2 FE B ( (1S,4S9)-4-hydroxy-4-(4-methyl-6-(5-methyl-1H-

5 62 HEEHIEREIE)
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pyrazol-3-ylamino) pyridin-2-yl) cyclohexanecarboxylic acid ) (60 =
5 0182 FEEH) -~ (5)-1-(6-(4-F- 1 H-OEME-1-EOMENE-3-5) L EERER
( (S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethanamine hydrochloride )
(44.0 £5¢ > 0.18162FEH ) - 2-(T-BEAFH =5M)-N,N,N',N"- /1 H &
AR 75 & % B8 B ( HATU ; O-(7-Azabenzotriazol-1-y1)-N,N,N',N'-
tetramethyluronium hexafluorophosphate ) (69.0Z73¢ > 0.1816%& 5= H.)
M_ENE M (DIEA ; diisopropylethylamine ) (70.4ZF - 0.545%
BH ) §y " HEHEER ( DMF ; Dimethylformamide ) (2ZFf) #%A
K AE25CHRFE2/NE - BEZ AR > HEEsXORE &R oA
( preparative HPLC ) #i{L - 53— 0 B REIRBHYEY) (40 25 » 45k
2A43% ) o MS (ES+) C»7H31FNgO, ZE3K 1 518 > 455 1 519 [M + H]*

[e]

-

'H-NMR (400 MHz > DMSO-d6) 6 ppm 11.71 (br. s. » 1H), 8.92 (br. s.

1H), 869 (d>1H->J =4.4 Hz) ~839(d>1H-J = 2.0 Hz) ~ 8.31 (d

-

IH-»J = 7.6 Hz) ~ 7.95-7.87 (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 > J = 7.2 Hz) -

[0113] BB 4 (LEWI121RI12289 5 5L

EE1 - & k(15,4R)-4- % -N-((S)-1-(6-(4- % - 1H- I -1 - ) I G- 3 -
H) L) -4-(4- HE-6-(5- FHE-TH- [f -3 - B 5 %) I U= 2- ) 2R O 0 72 g
% ( (1s,4R)-4-fluoro-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-
vl)ethyl)-4-(4-methyl-6-(5-methyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)cyclohexanecarboxamide ) (/L= #/121) ~ (IR,4S)-4-#-N-((S)-1-(6-

% 63 HEWHRTE)
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(4- Z7- 1 H- [f0-1 - ZL) (L 0F-3- ) 20 )-4-(4- BHE-6-(5- HAL-1H- I -3 - B
) WL 0E-2- 2) IR O A% g % ((IR,4S)-4-fluoro-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 ) { 1E 2 #)
122) ~ FIN-((S)-1-(6-(4- z7- 1 H- [ff -1 - B2) [ - 3- ) 2 ) -4 -(4- HHE-6-
(5- BHEE- 1 H- [ -3 - 57 ) I -2 - ) 28 - 3- S 72 B i (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 )

DAST

“EHEE (627 ) FE(1R,48)-N-((S)-1-(6-(4- % - 1H-TEEME-1-FH I
0E-3-55) LB )-4- KA -4-(4- HH AL -6-((5- HH B~ TH-OpE M- 3- 5L ) & A6 ) B e - 2-
H ) B Otk ¥ BE B ( (IR,4S)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-
yDpyridin-3-yl)ethyl)-4-hydroxy-4-(4-methyl-6-((5-methyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)cyclohexanecarboxamide ) (1202 % » 0.23%
H=H) HUREY » RAlZ20°C » L0 CI A =L Z&EM (DAST ;
Diethylaminosulfur trifluoride ) (111Z% > 0.69ZEH.) » BHELAHIVR
EYE2S CRFE2/NE - REEZREEY - HEHSXURME & R 7T E
( preparative HPLC) 4L @ 1530 G ERHVIEE(LEY(1S,4R)-4-5-N-
((S)-1-(6-(4- %5 - 1H-DEE M- 1- BOMEBE-3- 5L ) £ B )-4-(4- B B:-6-(5- B B - 1H-

5 64 HEEHIEREIE)
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MhE P -3 - Bk R R ML e -2- B 3R C e # FEiE ( (15,4R)-4-fluoro-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 ) ({E&%Y)
121 5 6.1 % » £REFES5.08%) FI(1R,4S)-4-5-N-((S)-1-(6-(4-7.-1H-tE
M- 1- ) MR IE -3 -5 ) £ 5k )-4-(4- B Bk - 6- (5 - FH k- T H- IEE AR - 3 - B 5 B ) Mt e - 2-
ENVIR OB EEN ((1R,4S)-4-fluoro-N-((S)-1-(6- (4-fluoro-1H-pyrazol-
I-yD)pyridin-3-yl)ethyl)-4-(4-methyl-6-(5-methyl-1H-pyrazol-3-ylamino)
pyridin-2-yl)cyclohexanecarboxamide ) ({E&W¥122 ; 13.2%& 5% » ARk
#11.0%) - MS (ES+) Ca7H30F.NsO ZE3K @ 520 - 455 @ 521 [M+H]* -
1S 2 —f 5 @B REHIN-((S)-1-(6-(4-7- TH-EME- 1-Fo) M mE -3-5L) £ 5 )-
4-(4-FH Bk -6-(5- B B - TH-ME M -3- BR R AR ME g -2- ) 3R O -3- I F B i (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 ) ( 50% 3¢ > 4 pk E 43.4% ) MS (ES+)
C27H290FNgO ZE2K 1 500 > 455 : 501 [M+H]* -
(1S,4R)-4-%[-N-((S)-1-(6-(4- %- 1 H- L - 1 - 2) L Og-3 - 2%) £ 2% )-4-(4-
- 6-(5- B2~ 1 H- [ -3 - 2 g 56) AL U -2 - 22) R 2 e 2 i ((1S,4R)-4-
fluoro-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 ) { 15 Z #/121 ) : 'H-NMR (400 MHz,
DMSO-d6) o ppm 11.73 (s, 1H) ~9.01 (d, 1H, J = 2.8 Hz) ~ 8.69 (d, 1H,
J=4.4Hz) -~ 841-8.38 (m, 2H) ~ 7.95-7.87 (m, 3H) ~ 6.92 (s, 1H) ~ 6.66

(s, IH) ~ 6.14 (s, 1H) ~ 5.00 (q, 1H, J = 7.2 Hz) ~ 2.50-2.31 (m, 1H) -~

% 65 HEWHRTE)
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2.21-2.21 (m, 6H) ~ 2.21-1.74 (m, 8H) ~ 1.41 (d, 3H, J = 7.2 Hz) -

(1R, 4S)-4- FT-N-((S)-1-(6-(4- Fi-1H- It 15 - L) 03~ ) 22 H)-4-
(4- HH2-6-(5- B 2% 1 H- HE - 3- 2 57 226) ML -2 - 22) IR C e A2 i i (1R, 4S)-
4-fluoro-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 ) { 1t Z #/122 ) : 'H-NMR (400 MHz,
DMSO-d6) 6 ppm 11.65 (s, 1H) ~ 9.01 (s, 1H) ~ 8.65 (d, 1H, J = 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, J = 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, J = 7.2 Hz) -

[0114] HHEH 5 {EEW129R 13087 &R

FEE] L S E2- F-4- FHE-6-( H g B ) B LE (2-chloro-4-methyl-6-
(methylthio)pyrimidine )

Cl s
MeSNa(20%aq)

B N
THF
N/ACI N/)\CI

B2,4- _F-6-HEMLE (2,4-Dichloro-6-methylpyrimidine ) {207,
T 0.123BLH) JFREFA VUG EE ( THF ; tetrahydrofuran) (200ZF)
oo A -5 °CHFZEE I A H E % § ( Methanesulfonic acid sodium
salt ) (20%7KEK » 43458 0 0.1298H) - JPRHVE S YE = R B
&5 IAK 100271 ) MEERE L85 (EtOAc) (100Z7F) - A ENR
BEfg  AWEREKE (2X) - EEN BN R - A —H=d
GRS - ZEEHE LS (1002H ) ik > fFEELEY (9.148%) -
MS (ES+) C4H,CIN,S 3K 1 174 » 455 1 175 [M+H]* -

% 66 HEWHRTE)
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(0115]) 26482 @ Spk HE 1- HH g - 4-(4- FHE-6-( I 2% ) I 0E-2 -
) IE O JfF -1- % fBF B ( Methyl I-methoxy-4-(4-methyl-6-

(methylthio)pyrimidin-2-yl) cyclohexane-]-carboxylate)

N
| YY
H3;CO CO,CHj s é
N N H;CO CO,CHj
PdCIzdppf

P—EERRA D E—EEBOEGFRFEE 4--1-FHERERC

# W& B ( Methyl 4-iodo-1-methoxycyclohexanecarboxylate ) ( 1.35 /%
W AS3EEH) AN CHE LK (dimethylacetamide ) (10
) RERSRER R (Rieke Zine) (572 —EH50=2 7w/ =
FEY VUSRI F R » 4.342 5 H) A » ABKEnE DI ERERE
TR i AE— R RRA PHBE e » LINA2-&-4-HE-6-(H i
H)IEEE (2-chloro-4-methyl-6-(methylthio)pyrimidine ) (659Z7 > 3.8
Z5HH) - HEMALDL-#ECRER) s —F b (PdCl.dppf ;
1,1'-Bis(diphenylphosphino)ferrocene-palladium(IT)dichloride ) ( 138
w0 0.1925EH) ; HEGE LM R0 °CRE/NT - Ak LAlE=
- RIEREY RS JBafiE - &K@ iE+ (celite) #MJE > ARABKIE
BHIZK (3R~ BEAE R » {ERREL sl FRZEE - B8 KORYE » A RHY IR BR
VEE e B E PR E @ g 73 (flash-column chromatography )
(FEFEAMT (gradient elution) @ 0E30%EEN: ZFs-C k) 4ift > B3] —
&l e SRR AY B 1-HH m A -4-(4- AL -6- (R IR B i g -2- B IR O e 7R 1%

( methyl 1-methoxy-4-(4-methyl-6-(methylthio)pyrimidin-2-yl)

[

5 67 HEEHIRIIE)
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cyclohexanecarboxylate ) (8281 » ERHRT0% ) 15 A GG 5 -
Gk (LC/MS) it REVERINRIESG ST ILIR (NMR) &8R-
MEE ALY HS  2HREYIHVEEY) - MS (ES+) CisH2oN2O3S 3K
310 » 4552 : 311 [M+H]* -

[0116) 83 : S HE |- HEE-4-(4- HE-6-( H 555 5) -
L) BB O D- # BB ( Methyl 1-methoxy-4-(4-methyl-6-

(methylsulfonyl)pyrimidin-2-yl)cyclohexane-1-carboxylate )

|
S S;O
SN AL
2 mCPBA “
——
HsCO CO,CHj HsCO CO,CHs

oA - F R A -4-(4- B A -6- (B AR ) BB IE -2- 2 B C e PR BR R
( methyl 1-methoxy-4-(4-methyl-6-(methylthio)pyrimidin-2-yl)
cyclohexanecarboxylate ) (825ZF73¢ » 2.66F 5 H.) AN _&HHE (12
Z27F) T ABREBRBRENMABEEAB R FHBE (mCPBA | meta-
Chloroperoxybenzoic acid) (1.10/075 » 6.38ZEH) » ¥KIEESY
BEE16/N - AREINAEZE oHEEBEEHE (200257 ) © HE
ERFFANTG LR - RRERSYH R M - 2802 B 6 AT ik % <050
BRSPS R AETR B SN - ABE - B4 o RV IR ERRE B
B FRyREE @ g AT (flash-column chromatography ) (#REE /AT
(gradient elution) : 0FE60%BEM ZB5-C i) @it @ FE—(EfEE IR
HY B A 1-FH A -4-(4- B -6-(H B il 2 ) e -2- B IR C i R B R
( methyl 1-methoxy-4-(4-methyl-6-(methylsulfonyl)pyrimidin-2-yl)
cyclohexanecarboxylate ) ( 808 = 7% » 4 ki %= 89% ) ; MS (ES+)

% 68 H(EWHRITE)
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Ci15H»52N-05S 3K @ 342 » 458 343 [M+H]* -
[0117]) 25884 @ SpbHE 4-(4- FEE-6- HEEIE-2- H)-1- H 5 KT
= JfE -1- £ fF B ( Methyl 4-(4-hydroxy-6-methylpyrimidin-2-yl)-1-

methoxycyclohexane-1-carboxylate )

AN S OH
D Y

i/ HOAG Ni“
H3CO CO,CHj; H3CO CO,CH,4

o 1- B SR AR -4 (4- R -6- (HH R g 2R ) I e - 2- B B C e PR IR R
( methyl 1-methoxy-4-(4-methyl-6-(methylsulfonyl)pyrimidin-2-yl)
cyclohexanecarboxylate ) (600%Z 5% » 1.75ZFEH ) BAENIEE (5=
TF) A InEAE 0 CCHERF VNG ¢ ARK MR EVIAH RBRIBIRE - K
BT R4E - HOKUEIG IR - BRI ZKLIRE RS - REE R T HzkE - 15
FEEAEEY) - Rk R RS HY A 4-(4-F8B-6- H B IE-2-£6)-1-H &
EIB DB ( methyl 4-(4-hydroxy-6-methylpyrimidin-2-yl)-1-
methoxycyclohexanecarboxylate ) (390F 7 » £ EiET79%) - MS (ES+)
C14H20N,04 B3R © 280 > 455 : 281 [M+H]* -

[0118]) 855 - SpltHE 4-(4- F-6- FHEIEIE-2- 2)- 1 - H &5 A
o -1- # B B ( Methyl 4-(4-chloro-6-methylpyrimidin-2-yl)-1-
methoxycyclohexane-1-carboxylate )

WOH Wm

N.__N N__N
POCI,

—_—

H3CO C020H3 H3CO COZCH3

457 B 4 (4- FEL -6 R BE O -2 ) - |- SR R IB SR P B ( methyl

% 69 HEWHRTE)
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4-(4-hydroxy-6-methylpyrimidin-2-yl)-1-
methoxycyclohexanecarboxylate ) (380%F3E > 1.36Z2 5 H. ) BZFHE =%
f M (POCI; ; phosphorus oxychloride ) (3.2ZF » 33.9%F=H.) >
EANELE 100°CHERT 2N © RIEREVA KR LA ZBRERE » R4 > IF
BRI KB A YRR R oy Bl - AR E AR BE
7925 I A it B #5268 © BB EZRR B YA o JRdE 0 ERHIIRERYIRE
Wt Ry EE M @& 5 (flash-column chromatography ) (884
T (gradient elution) : 0FE30%FEEEE LFE-Chc) Fi(b > FRIREE MR
HY B & 4-(4-5-6-H AN -2-2)- 1-H S AR Ol -1- 72 L (Methyl 4-
(4-chloro-6-methylpyrimidin-2-yl)-1-methoxycyclohexane-1-
carboxylate ) (344=Z 7% » £ E85% ) - FFEH & E £ - MS (ES+)
Ci14Hi9CIN,O; B 3K 1 298 » 455 1 299 [M+H]* -

[0119]) Z£5F6 - S/l 4 |- F2E-4-(4- HE-6-((5- -1 H- L
S3-B) g B) I IE-2- B) IR T - 1 - AEEES (Methyl 1-methoxy-4-(4-methyl-
6-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-2-yl)cyclohexane-1-

carboxylate )

HoN N H
Cl =N /N\
S e Y e
N__N N._-N ==
Pd2(dba)3
t-BuXPhos
KOAc
H3CO CO,CH, H3CO CO,CH;

o 4-(4-F-6- A M LE-2-E)-I- A AR O k-1- R R E
( Methyl 4-(4-chloro-6-methylpyrimidin-2-yl)-1-methoxycyclohexane-
l-carboxylate ) (300Z % °» 1.O0ZEEH ) -~ 3-HE-1-MEmE-5-f7 ( 3-

methyl-1-pyrazol-5-amine ) (146 Z 7% > 151 ZEH ) ~ _-%-TE

5 70 HEEHIEREIE)
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(2',4',6'-= 2 N-[1,1"- _KEZ]-2-FE)HBE (di-tert-butyl(2',4',6'-triisopropyl-
[1,1'-biphenyl]-2-yl)phosphine) (85=7%% » 0.2 8 (equiv.) ) ~ ={H
( —og & N Hd) = #8 ( Pda(dba); ; Tris(dibenzylidene acetone)
dipalladium(0)) (9227 » 0.1% &8 (equiv.) ) - MEEEEHEP (potassium
acetate ) (39427 - 4.022 5 H) fE5 R NaHFE—FR & - A%
A4Z T g (dioxane ) - IEREYINEL R 100°CHER 1N - A%
RAEBEBERE - BIERESY RN JBAE > EB0ET#EE - 2
4 ARG MW EE R EE L& o (flash-column
chromatography ) (BEEEZEHT (gradient elution) : 0% 10% HEE- 52
i) &AL > S EIRIR AR A 1-H & A -4-(4-H A-6-((5-FH &-1H-
O -3- KL G B ) B IE - 2- B IR O f-1-¥8 6 B ( Methyl 1-methoxy-4-(4-
methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-2-
yl)cyclohexane-1-carboxylate ) (192235 » 4 i #53% ) - MS (ES+)
CisH2sNsO; B3R @ 359 » 455 ¢ 360 [M+H]* -

[0120] Z#4%7 © & /(IR 4S)-N-((S)-1-(6-(4- -1 H- If M- 1- 2£) If
bg-3- ) 2 2)-1- B 5 -4 -(4- FHZ-6-((5- H -1 H- [ -3 - 2) 5 2% ) W -
2- ) E D IE- g ((IR,4S)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-
yl)pyridin-3-yl)ethyl)-1-methoxy-4-(4-methyl-6-((5-methyl-1H-pyrazol-
3-yl)amino)pyrimidin-2-yl)cyclohexane-carboxamide ) ({L2#7129) FI
(1S,4R)-N-((S)-1-(6-(4- -1 H- L -1 - ZE) I} Og-3- ) 2 2)- 1 - HH 5 2~ 4-(4-
BH -6~ ((5- -1 H- [f -3 - ) G 28) I -2 - 2) 2R - 72 i ((1S,4R)-
N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethyl)-1-methoxy-4-

(4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-2-
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vl)cyclohexane-carboxamide ) (1557130 )

R Y REHE 1-HEE-4-(4-FHE-6-((5-H Z- TH-THEME-3- )
AR ELE-2-F) MO R BB ( Methyl 1-methoxy-4-(4-methyl-6-((5-
methyl-1H-pyrazol-3-yl)amino)pyrimidin-2-
ylcyclohexanecarboxylate ) (192ZF 5% » 05325 H ) ®HEmME » % H
BT FEVAI2 P < AR S B W 2 BRAE e (/KE# (hydrolysis ) Iz e 45
& (amide coupling ) ) » HZRH =Me-1-E- 5 A = TEUR e A bl /N b5 B
( PyBOP ; Benzotriazol-1-yl-oxytripyrrolidinophosphonium
hexafluorophosphate ) fE 5 g Bz #8 & Bl 0 2-(7- B 5 & I = 5™ )-
N,N,N'",N'- /U H B ff S & Wil s ( HATU : O-(7-Azabenzotriazol-1-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate ) - 45\ EY) 5% ¥ 57
B 2K Ry — (B JE SR R 2 A8V (Diastereomers ) HEEY) (19025%) - A4
&R FOBE R 6 27T H S op Il A BB B SR R Ae & 73 At (SFC ;5 supercritical
fluid chromatography ) (ChiralPak/y 5] > AD-H 21 x 250 ZK ; 40%H
iE4750.25% . /. fER (DEA ; diethanolamine ) JACO,7 ; 2.5 ZFF3¥
5070 274/ ) it RKIEVREERSE —(E S G ERAY(1R,4S)-N-
((S)-1-(6-(4- 7 -1 H-BEE Mk -1- B ML g -3- 55 ) £ B )-1-H S/ AL -4-(4- FH AL -6-
((5-FF AL-TH-OEME-3-F) & A W IE -2- B IR S - 1- 32 B ( (1R,4S5)-N-

((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethyl)  -1-methoxy-4-

5 72 HEEYIEREIE)
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(4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-2-
ylcyclohexane-carboxamide ) (29ZF 5 » ARiEI0% ) ; HIE2EL4EZE
F— (& 5 & ERSHY (1S,4R)-N-((S)-1-(6-(4-5 - TH-TEME-1-F) I E-3-55) £
B)-1-H AL -4-(4-FH AL-6-((5-HH - TH-PEEME-3- 50 S B ) W g - 2- B IR O e
- 8 BE B ( (1S,4R)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-
yDethyl)-1-methoxy-4-(4-methyl-6-((5-methyl-1H-pyrazol-3-
yl)amino)pyrimidin-2-yl)cyclohexane-carboxamide ) (130Z 7% » A&
46% ) -

[0121] EHiB 6 SR{EEYI149

R - SR 4-(2- 5-6- R E-4 - A&)-1- HE AR O - 1- 72
£ ( Methyl 4-(2-chloro-6-methylpyrimidin-4-yl)-1-methoxycyclohexane-1-

carboxylate )

N._Cl
! 1.2Zn | /\?ﬂ/
2.
H3CO CO,CHj | N\\(C'
~N H3CO CO,CH;
Cl
PdCldppf

PR—EERRRM D A —(EEBDEaS TR HE 4-i-1-HE AR O
¥4 5 B8 ( Methyl 4-iodo-1-methoxycyclohexanecarboxylate ) ( 3.37 /&
wo 113Z5EH) BN _HE A (dimethylacetamide ) (38%
) RUES SRR FE (Rieke Zine) (17. 720V — #5025/ 2
TFHIPN S BRI RE R > 13.62 5 H) A » ARK S e & DI FREIRE
RIS - AE—EERRM NS » W0 A2,4-5-6- HAIELE

( 2,4-dichloro-6-methylpyrimidine ) (1.84/\ % > 11.3Z&EH. ) - &

5 73 HEETIEREIE)
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oA LU (IR AR ) R # & (B ( PACladppf 5 1,1'-
Bis(diphenylphosphino)ferrocene-palladium(II)dichloride ) (826Z% 7 -
LI3Z2EH)  KEGSE EWINEZESD “CRE N - ARLS A E500 -
NIEESYIFIEERE LBath kg - &R %+ (celite) IR - AR RIER A
K3 D) ~ BRI > fEbiBE$h ERZRE - MBI RORYE - B RAYIR RV R
M & FRY R E R @& 57 fr (flash-column chromatography ) (f#E
/g (gradient elution) : 0ES0%EEME LB5-C ) “ifk - BE—(EiEE
TR HY B 4-(2- -6~ AR B DE -4- ) -1 - FH S B IR C Je - PR BE B ( methyl
4-(2-chloro-6-methylpyrimidin-4-yl)-1-methoxycyclohexane-1-
carboxylate ) (74Z % » £k&E2.2%) ; MS (ES+) Ci14HoCIN,O; H
K 1298 0 g5 H 1 299 [M+H]* -

(0122]) 22872 - SpkfF- T2 3-((4-(4- HF L4~ ( H A B HE) R
H)-6- HHEIFIE-2- B) 5 5)-5- HHE-TH- -] - F5 38 (tert-Butyl 3-((4-
(4-methoxy-4-(methoxycarbonyl)cyclohexyl)-6-methylpyrimidin-2-

yl)amino)-S-methyl 1H- pyrazole I-carboxylate )

N Boc N —Boc
P N > N
Pd,(dba);
t-BuXPhos
KOAc

H;CO CO,CHs H3CO CO,CHjs
FERGRIREE T A 4-(2-F-6- B B g -4-A0)- 1 - R S B IR O e -
1- #% ( Methyl 4-(2-chloro-6-methylpyrimidin-4-yl)-1-

e

methoxycyclohexane-1-carboxylate ) (70.5Z 7% > 0.236% 5= H.) -~ #F-
TE - E-5-HE-1H-IHEME-1-F8 B ( tert-butyl 3-amino-5-methyl-

1H-pyrazole-1-carboxylate ) (69.8Z % > 0.354%Z5EH ) ~ _-f-T &

5 74 HEETIEREIE)
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(2,4'.6'- = BN B [1,1'- — 3 B 1-2- 2 ) B ( di-tert-butyl(2',4,6'-
triisopropyl-[1,1'-biphenyl]-2-yl)phosphine ) (20.0 7% > 0.2& & )

Z(E (B N E) — #8 ( Pdy(dba)s : Tris(dibenzylidene acetone)
dipalladium(0) ) (21.6Z75 > 0.1 5 & (equiv.) ) ~ FIEEEH (702
w 0TMZ2EH) affE—FEEF& REIMA0ISE I IE L
(dioxane ) - RIEEREWVIINEE 115°CHEF2/NTF - AR 24l REREER
& - B IERSYI RS LM - BB 2T EE > R EE
ARG EHRWEE FBRAEE R @R 2 M (flash-column
chromatography ) (& HT ( gradient elution) : 0% 100%EEHE 2 fS-
Chi) 4L FElEERRIE-T & 3-(4-4-H 5 A-4-(H R A E) R
O AR )-6- FH ERmE g -2-FL) A AL )-5- AL - 1H-ME - 1- ¥ i85 ( tert-Butyl 3-
((4-(4-methoxy-4-(methoxycarbonyl)cyclohexyl)-6-methylpyrimidin-2-
yl)amino)-5-methyl-1H-pyrazole-1-carboxylate ) ( 48 = 3 > ‘4 jf &
44%Y) o MS (ES+) C23H33NsOs B3R 1 459 » 455 © 460 [M+H]* -

[0123) 2473 - S pkl- HF B-4-(6- HE-2-((5- FHE-1H- [ff HE-3-

) G E) BELE-4 - B) BB O E-1- 2B (1-Methoxy-4-(6-methyl-2-((5-

methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)cyclohexane-1-carboxylic

acid )
Ne_N__N
| \\r \E<N—Boc
N LiOH
THF/MeOH/H,0
60 °C
HsCO CO,CH, HsCO CO,H

Fi-T & 3-(4-4-HEE-4-(HEEKRE) R CE)-6- H A IEIE-2- )
2 A )-5- B B -1H- 0tk -1- 58 B EE ( tert-Butyl 3-((4-(4-methoxy-4-

4
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(methoxycarbonyl)cyclohexyl)-6-methylpyrimidin-2-yl)amino)-5-
methyl-1H-pyrazole-1-carboxylate ) (47.7Z75 » 0.104ZEH ) AYIUE
IR/ HEE /7K (THF/MeOH/H,O) (17:1:1 > 1.8FF) BRERF > IAER
{B8## —7K&% (Lithium hydroxide monohydrate ) (13275 » 0.31 £
H) » RIEREGVIIEE60°C - B 16/ - 281& K R IER =) 4% 4l
SR - ST 1- AL -4-(6- HE-2-((5-HI & | H-THE
-3 ) S WEE-4 B BB E - 1-5 8 ( 1-Methoxy-4-(6-methyl-2-((5-
methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)cyclohexane-1-carboxylic
acid) (57=% > HEY) - WABMEE—FTRIA(E - FHFHERRE T
IR RS © MS (ES+) C17H23NsOs B3R @ 345 > 455 © 346 [M+H]* -
(0124]) 25434 © 5/k(15,4R)-N-((S)-1-(6-(4- - 1 H- L -1 - 2) L 0E
-3-5%) ZAF)-1- HHF - 4-(6- H2E-2-((5- - T H- I -3 - %) 27 2 ) B g -4-
) IO -1- B AE R ((1s,4R)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-
vl)pyridin-3-yl)ethyl)-1-methoxy-4-(6-methyl-2-((5-methyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-yl)cyclohexane-1-carboxamide ) (155 #7149 )

H
H
N._N.__N >\CN)\ N N\YN _N,
= - N RN NH
| /?\l/ \NH H2N \ / N\A | ~N L<
F :
PyBop, DIPEA, DMF >_CN)’ N
3 N\l
BCL VAR W F
o

ALY R - | A -4-(6- B A -2-((5-FH & - TH-PEE ML -3- ) = AD)

g -4- VB 2 -1-F8 B ( 1-methoxy-4-(6-methyl-2-((5-methyl-1H-

HsCO CO,H

pyrazol-3-yl)amino) pyrimidin-4-yl)cyclohexane-1-carboxylic acid )
(57=7% > 0.1042 5 H) BUFME - SRH SR E VRI2FTRGI 2 MH [E
P (Bl A= (amide coupling) ) - FIZH =ME-1-F- A = RIS A
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N W

N

hexafluorophosphate ) fF 5 B I §5 & B % 8 2-(7- 18 6 % 3 = 5% )-

N,N,N',N'-PU HH E g N & g iy ( HATU ; O-(7-Azabenzotriazol-1-yl)-

+

b ok fi2 B8 ( PyBOP ; Benzotriazol-1-yl-oxytripyrrolidinophosphonium

R
id’lﬁ

N,N,N',N'-tetramethyluronium hexafluorophosphate ) ° 4 h% 2 %) & #] 57
AR B —(EJE$E G B Y (Diastereomers ) AR SY) (36E%) - 2R
&k OB 627 HEE- _FE H X (methanol-DCM (1:1)) il A8 ER 5L
i g 4y #r (SFC ; supercritical fluid chromatography ) ( ChiralPak
/NE] > AD-H 21 x 250 23k 5 402 HE&7H0.25% L gk (DEA ;
diethanolamine ) JACO->™ ; 1.0 ZF LS > 70 = F /5788 ) 4ifb 5 Jrig
e—{EAEENEBY) - MKIEZRGEERFE —ME B REFEAY(1s,4R)-N-
((S)-1-(6-(4-% -1 H-BEE P - 1- B ) D Mg -3- ) £ %) -1- HH &5 Ak -4-(6- H A -2-
((5-FH B:-TH-DE Mg -3- 5 ) & B ) W g -4- B IR O - 1- 3 ER b ( (1s,4R)-N-
((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethyl)-1-methoxy-4-(6-
methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-
yl)cyclohexane-1-carboxamide) (13.4ZF 77 » £ ZE24%) -

[0125] HRIEVNSHK

BB 7 GBS (Ketone) FIHHELZE (Boronate)

A, FHE 1-FHGE-4-FCHEE-1- 855 (Methyl 1-methoxy-4-

oxocyclohexane-1-carb0xylate )
o_ 0O
CHBr3 KOH HCI
Methanol Water, Dioxane
o) \

R eV 2 B HHRAOWO 2014/130810 A15586 H AL -
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[(0126] B. ZZ 1-Z&E-4-& R re-1- B HF (Ethyl 1-

ethoxy-4-oxocyclohexane-l carboxylate )

O
CHBr3 KOH
Ethanol Water D|oxane
o 0
-/

HEE] B E 8- L F A4 FFEAE[4.5] R — 8- S
(ethyl 8-ethoxy-1,4-dioxaspiro[4.5]decane-8-carboxylate )

— ([ 1,4- — &5 18 [4.5]13%-8-FF ( 1,4-dioxaspiro[4.5]decan-8-one )
€20.005C » 12823 H ) WW=FH{Z (CHBr;) (323427% > 12803
H) BK > 2alZE0°C - A& P25/ DL ERFRTZ I A |8 L8 (57.5
250 102425HH) WAREER (30027) © BERESY23/NEE - &

SREYIRY 0 REGRY) AR JBROK M BE o AR e R AR - S E
Bz ez I - MBOE o AEREE TORYE - REHEY - M BB R REE
tE & J& 5 7 ( flash-column chromatography ) (£ & & #7 ( gradient
elution) » B ZJH(PE) : ZBEZBR(EA =15 1£10 : 1) @it - FFIFEHE
& (18.0AT%) -

[0127) #4852 - S B -2 FE-4- F B IE-1- BB 5
(ethyl I-ethoxy-4-oxocyclohexane -1-carboxylate )

—(H 2 HE 8-LFE-1,4- ZFFEIR[4.5] 3% — 8- AL ES (ethyl 8-
ethoxy-1,4-dioxaspiro[4.5]decane-8-carboxylate ) ( 10/ 5 > 43 = &
H) #91,4-"igE (1,4-dioxane ) (25027 ) Bk » I A KER
(6ERRE (M) » 9252 7) - AREBRIAERELERESYEIE23/
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Ry > P& FKIGRERZOR V)0 FBEB: ZBE 250 - A R B /K% > i

Bt B SMEZ R ~ B8 > B TR - REDHAEY) - AR AR R REEE
wEgoth (EILMEPE) © LB AEE(EA) =15 1 1) 4ift > FEIE LY (8.0
N5 ) o 'H NMR (400 MHz, DMSO) 6 4.20 — 4.13 (m, 2H) ~ 3.43 (q, J

~

Rj

= 6.9 Hz, 1H) ~ 2.48 — 2.39 (m, 1H) ~ 2.24 — 2.12 (m, 2H) ~ 2.10 - 2.01
(m, 1H) ~ 1.22 (t, J =7.1 Hz, 2H) ~ 1.17 (t, J = 7.0 Hz, 2H) -

[0128) C. Z& 6,6- —tHE-4-(4,4,5,5-V9iFE-1,3,2- — SR
Jg-2-Z) B -3-4F-1- KB EF (Ethyl 6,6-dimethyl-4-(4,4,5,5-tetramethyl-
1,3,2- dioxaborolan Z-yl)cyclohex 3-ene-1-carboxylate )

MeMgBr Tf,0
CuCN DIPEA
O Et,O Toluene

DCM

@m ﬁ " JC&’O«

Pd(dppf)Cl,
KOAc

R - SRS 2,2- T4 F RO 1- 2B (ethyl 2,2-
dimethyl-4-oxocyclohexane-1-carboxylate )
—(EHERLEE (FERRE - 109.827 » 320425 H) AR - 1F
CZEIMA—{E&{b#i ( CuCN ; copper cyanide ) (14.75%Z7%¢ > 164.7
25 H) £ L&E (diethyl ether) (50=7) HVBFR > KRSV
0°CHEFE3073E - AR LA E-T8 °C - HEEFBHINA LA 2-HE-4-F IR
C-2-%5-1-¥8 5 EE (ethyl 2-methyl-4-oxocyclohex-2-ene-1-carboxylate )
(1045 » 54925 H ) £ - L&R (1027F) AR  REESYH-40
°C £ -20 CZERVRERFE2/NE - ARIMAEREIRE - 4EFF16/0F
i K HECR S0/t i 2] — (# 68 A0 & {E#% ( ammonium chloride ) & /&
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o BOKER ZZBERMAEN X > > WEHEESH a0t AEEERE
KA - AR B SRR~ AR KRR o RRERY Y BERE FRVTREE G
@i (LG PE) © 2B ZBE(BA) =10 : 1) &k > 55]2,2- HE-4-
S BEE-1-% & ( ethyl 2,2-dimethyl-4-oxocyclohexane-1-
carboxylate) (1.16/AF) o

[0129]) #8782 © Sk 25 6,6- " HE-4-((( =4 HE) il 2) 5 %)
B O -3 SfF -1- # B ( ethyl  6,6-dimethyl-4-
(((trifluoromethyl)sulfonyl)oxy)cyclohex-3-ene-1-carboxylate )

BB 2,2- THE-4-FRIBCOH-1-ZREE (11645 » 58525
HY M1 BN ZEB (diisopropylethylamine ; DIPEA) (3.03/A%E >
23425 H) BRERKHZ (dry toluene) (2271) - WAE4S *CHIEY
10778 + 21058 2 FBMEBHEMAZ & WH K KO
( Trifluoromethanesulfonic anhydride ) (6.61/A5 » 23 4= EH ) 1
FHH = (DCM ; dichloromethane ) (20=ZF) B > £45 °CHIEGE S
YI2/NEF  BORGYIAAI R ER 0 BYE - FK (60= ) M & H
Feamig (2 x 40=2F) - AHIEHEMRE SHER (2027 ) MK
(0= F) ik - HBRRELSNEZ R ~ B8 - HURME - HEYAB B L8y
RHEERER N (BEEN > 02100%8E M L f5- 5 M (ethyl
acetate-petroleum ether) ) &fifL > BFLE 6,6- “HE-4-(ZHFE)
e i A )& E)IBC -3 -1- % &% ( ethyl 6,6-dimethyl-4-
(((trifluoromethyl)sulfonyl)oxy)cyclohex-3-ene-1-carboxylate ) ( 1 /&

) c
[0130] #4853 - Sk E 6,6- “HHE-4-(4,4,55-/7HHZ-1,3,2-

% 80 HEWHRIIE)
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HEMIEG-2- B) FE-3-fF-1- B IEEF (ethyl 6,6-dimethyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-3-ene-1-carboxylate )

ZHE 6,6- HEA-(ZaWEB)EEA|SE)IRC-3-1%-1- 7R K8
( ethyl 6,6-dimethyl-4-(((trifluoromethyl)sulfonyl)oxy)cyclohex-3-ene-
l-carboxylate ) (1/47% » 3.03ZEH.) -~ 4,4,5,5-PUHE-2-(4,4,5,5-P0H
F2-1,3,2- SRR T -2-F0)-1,3.2- SRR K E (4,4,5,5-tetramethyl-
2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1,3,2-dioxaborolane ) {1.15
N5 45425 H) o~ TE(CERARE) E] —E21 b (Pd(dppHCl:
Bis(diphenylphosphino)ferrocene-palladium(II)dichloride ) ( 73.5Z% %
0.092%H) MEBM (89125 - 9.082 5 H ) BIF1,4- @ (1,4-
dioxane ) (20%Z7+) & RIEESYHERZM » ARINEAZE100°CHERF
2N REOREYI LA R E 0 BIE 0 WURYE - ARV IE BRI I B
B ey REEEEE o (BREET - 0 100%85 8 ZF5- A M (ethyl
acetate-petroleum ether ) ) &i{k > B LE 6,6- _HE-4-(4,4,5,5-PUH
Ho1,3,2-  SETRIB L -2-E) BB T 3. 1%-1- 525 (ethyl 6,6-dimethyl-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-3-ene-1-
carboxylate ) (618F%) -

[0131) D. Z&E 6-FHH-4-(4,4,5,5-/FFHHE-1,3,2- — 5B HHEX-
2-B) BE-3-X%-1- B8/ ¥ (Ethyl 6-methyl-4-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)cyclohex-3-ene-1-carboxylate )

a/ T \( (o]
(0]
0 (0]
o™ — oy — - o.
DIPEA |’3
O Toluene TfO Pd(dppf)Cl, o

DCM KOAc

LFs 6-FHA-4-(4,4,5,5-VUFH £-1,3,2- "SRR T-2- B IR = -3- 14

% 81 HEEHIEREIE)
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1-38 £ B8 ( Ethyl 6-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylcyclohex-3-ene -1-carboxylate ) HYEI{F %8 A [E & E 5 FE 407177k -
fERH LA 2-HEAAMNBOK-1-FABEE ( ethyl 2-methyl-4-
oxocyclohexane-1-carboxylate ) {E BL4a[EF} o

[0132) E. @FHE 2-FHE-5-&F/0am-2H- I IFF-2- 35558 (Methyl

2-methyl-5-oxotetrahydro-2H-pyran-2- carboxylate)

_0 . o hydroqumone i) BH3 THF, THF
& \H)J\O 180 °c 1h O jiyNaOAc, H,0,
? PCC "
0 -~ 0
o) > o)
DCM
HO 0

(0133) 2471 - S pkH 5 2- HAE-34- G -2H- WL I-2- 72 e 53

(methyl 2-methyl-3,4-dihydro-2H-pyran-2-carboxylate )

—{# P }%EE (acrylaldehyde ) (12043357 > 2.1455H ) ~ BHENIGEL
H fis ( methyl methacrylate ) (200,35 » 2.005E H ) M H XK W
(hydroquinone ) (2.20%7 » 202 5 H ) HUREY) - £ — (I % £ 1y 5] B
Has T o Y180 CHIEN/NE » ABRFREY 2 Al 2 BEBDRE IR & iF
BRI R EBEFERE T (BEEN - ol - BRI =100 1%
0: 1) &i{t > FECR =@ HGRYIAT H B 2-FHA-3,4- "5 -2H-MHE g -2-58
f% B8 ( methyl 2-methyl-3,4-dihydro-2H-pyran-2-carboxylate ) {70/
B AER#22%) o 'H-NMR (400 MHz, CDCI3) : § 6.38 (d, J = 6.4 Hz,
IH) ~ 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) °

(0134) 2EE2 -« SplkHE 5-AE-2- HE Y -2 H- WL I-2- 72 1 5

5 82 H(EHIEREIE)
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(methyl 5-hydroxy-2-methyltetrahydro-2H-pyran-2-carboxyla )

— (A E 2-H E-3,4- G -2H-T I -2- ¥ 558 ( methy]l 2-methyl-
3,4-dihydro-2H-pyran-2-carboxylate ) (20.0/A5 » 128 Z B H ) {E K
PU& L0 (anhydrous tetrahydrofuran ) (200=F) BYA R » 1£-5 °C&E
FIIAWGE (borane ) (67=FH @ 1EERENIUEKFES) » RIERS
YIAEO CHEHE3/NE: - MR R EE g o i8R 520R & 1) F BE B2 8
10.54% » 12825 H ) {i/K (15Z2F) FHEKZE (quench) - 24
%410 °CH30%1yBE(EE A% (hydrogen peroxide solution) (23.6/%
50 208.22 5 H ) 188 R E AL 30°CIEHE3/NE © R &Y F R e iR
% S84 (sodium sulfite ) 757 1 VU G 0k 1 4l o7 Bl - 7K Mg RIl 7 — 2
PUS kIR (22K) - SOFRYA RIS M e A1 B /KO - 28 8 B I B B2 15
WAL EZE N R - BerY A —EsBEL R (FREENT - alb
FElE ZBE=10 0 11 1) Sk - FF—FER = HIHEY R A 5-5

-2- WO PO & -2H- O 1 O-2- F2 % ( methyl 5-hydroxy-2-
methyltetrahydro-2H-pyran-2-carboxyla) (1845 » HEY)) > HH#H
ERPRT —FEE -

[0135) 28473 - G pb A 2- HE-5- /T &a-2H- WL 17-2- 22 Be 5
(methyl 2-methyl-5-oxotetrahydro-2H-pyran-2-carboxylate )

— {H R 5-3E-2-H E VU S -2H- ML -2- 4 B8 ¥ ( methyl 5-
hydroxy-2-methyltetrahydro-2H-pyran-2-carboxyla) (18.0/3% » 1032
HH) K @ HEE (2002 ) BYBERF o0 R0 AL B bk B £5
(PCC ; Precipitated Calcium Carbonate ) (45.0/4% » 209ZEH) -
RIEREGVLREDRE T > BEF B0 TBEIRIEC TS @ A%

% 83 HEWHRIE)
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A aHE (S00ZT) WHREREY) » JEAE (filter cake ) H &M
CL00ZTT) Hlk » RIERAE R ZE RS - 55— [k = @l IReY H & 2-
HEL-5-F A PU S -2H-ME R -2-F8 8 B8 ( methyl 2-methyl-5-oxotetrahydro-
2H-pyran-2-carboxylate ) (15,3755 » 4 i % 84% ) - 'H-NMR (400
MHz, CDCl3) : 6 4.25 (d, J =17.6 Hz, 1H) ~ 4.07 (d, J = 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] BB 8. SRBUEYFRIEY

A, HE 1- AGE-4- B CEE-1- #8558 (Methyl 1-methoxy-4-

iodocyclohexane-l-carboxylate)

O
NaBH4 |2 PPh;

—0 \
6]
@)

(0137) 81 - S HE 1- HFB-4- KRR O N -1-
(methyl 1-methoxy-4-hydroxycyclohexane-1-carboxylate )

HE I-HEE4-SRBCHEAZKE ( Methyl 1-methoxy-4-
oxocyclohexanecarboxylate ) (4.00/A % » 2152 B H ) A H i
(10027 ) - ALRIB R 281 20°C - #F LL2078& £ ERFRE 70 A0 A
DB L33 (Sodium borohydride ) (2.03A%7 - 53.72FEH) - AEINA
BRI FALSEKERIFIE » ZBEFENRIERSY SRR - HA_&H
GEmiR K MERIR R (3R) G ARE B BREENGZE - BIERE
i o R —AREERY) > AW R FWEEEERE ST (AT
5% £ 100% 058 LBR-C ke ) SiAE - B — (A ESHRATH A& 1-H & E-4-

FREL IR 2 IE -1- ¥8 Bf ( methyl 1-methoxy-4-hydroxycyclohexane-1-

5 84 HEEHIEREIE)
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carboxylate ) (2.003%5C » £ Ri#E49.5% ) - MS (ES+) CoH604 K :
188 » 455 1 211 [M+Na]* o

(0138) #2472 - Sk HE 1- HEFE-4- B (UIR CIr-1- 8
(methyl 1-methoxy-4-iodo cyclohexane-1-carboxylate )

HE I-HSE-4-RAEBCHK-1-FAEE (methyl 1-methoxy-4-

AN

DU PRI (20 F) & - A0 ABKME (imidazole ) (723Z 752 @ 10.6EH
H) M=7%%W: (triphenylphosphine) (3.342% > 128%HH) - &
BREVAANZE0°C » AR LIS DL R ZEINA— @ (3.245% >
1282 FEH) fFIHEkmE (1027) AR  BREREYIDR £ BRER
R RE2 R - 2 1% K HE] A 8 A AR (UBR B2 #0878 ( saturated sodium
thiosulfate solution ) Wi FHEEEE £ BaHhie © A RS B IBIREL NEZE - B
JE R4 MBEERY AR CE (40271 #B#E200 88 ) JBIE - BIEES
Yy o RIETRAAER ZIRERY) > R BB LRV EEEE o (EE
1 0230%EE M LB5-C ) @b JFEI—(E3k = e iR EEL &Y
(2375 » A£Rk&ET5%) - MS (ES+) CoH 5105 FEK 1 298 » 455 299

hydroxycyclohexane-1-carboxylate ) (2.00A% °» 10.6 ZEH ) &

[M+H]* -

(0139) B. ZH 1-Z&EF-4-BARC7-1- 2B H (Ethyl 1-

ethoxy-4-iodocyclohexane-l-carboxylate)

0
NaBH4 |2 PPhg

/—O /_OO O\_
0
(L EY BRI - AR 1-L285&-4-8RCE-1- R

% 85 HEWHRTE)
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( ethyl 1-ethoxy-4-oxocyclohexane-1-carboxylate ) {E B i 45 JF Kl >
Ci1iH1oIO; BE3K 1 326 » 455 327 [M+H]* -
[0140) EWf] 9. Skl EEY (Amine Intermediates)
A, (8)-1-(6-(4- - 1H- BL - 1- ) L 0E-3- ) Z 2~ 1- 7 ((S)-1-(6-(4-
fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethan-1-amine )

E 1. R-(+)tert-Butansulfinamide, Z_\\ R
Ti(OEt)4, THF _N
/R I\

Br  KyCOs, 75°C N \
R DMF, 100°C N~ 2. L-Selectride, -78°C NN HCl N
Z—\ N
/A V| - x - L —
N/N - NI L
" C 2 Hcl
o) HN
o O//SW< HN™ "

[0141]) 284881 - SpE1-(6-(4- - 1H-HLHE-1- ) L OE-3-2) Z-1- 7
(1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethan-1-one )

¥4 4 -1H-T[LM ( 4-Fluoro-1H-pyrazole) (4.73/A%% » 552 H)
FOREE 84 (potassium carbonate) (17.27/35 » 125 EH ) &46f > W H
LA 2-38-5- Z B B 0L 0E ( 2-bromo-5-acetylpyridine) (1045 » 50%
HEH) ZH - (AT EAE F R EAERNN- HEHEER (N,N-
dimethylformamide ) (41.7ZF) 1045458 > ¥ K B % &G 52 100°C
BRE20/NES 5 AR R RIER G2l 2208 - HHEAK (~700Z7)
o ORGYIEE N EEAE 2058 - ARBIE - BN —(EREE
[E#S » H/NERY KL - 521155 1-(6-(4-5.- LH-0E - 1- B i BE - 3- 56
7, -1- fil ( 1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethan-1-one )
(9.81/AF » £H*EI6%) - MS : M+1 = 206.0 -

[(0142) #4F2 - Z4E(R)-N-((S)-1-(6-(4- %- 1 H- IL M- 1 - 2%) U= 3 -
2) L) -2- FHE -2 - st g ((R)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-
1-yl)pyridin-3-yl)ethyl)-2-methylpropane-2-sulfinamide )

% 86 HEWHRIIE)
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— (E B PR ZE R AT 1-(6-(4- & - LH-TE Mg - 1- B ML 0 -3- ) £ - 1-
( 1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethan-1-one ) < 9.806
w0 47825 H ) EVUGIRE (96T ) THUEIR » TIAR)-(+)-Ff-T &
TS EERE ((R)-(+)-t-Butylsulfinamide ) (5.79/\% » 47.8=EH ) > B
EAsKEE LB (titanium (IV) ethoxide) (21.824% > 96=HEH) |
75°C > AE—(EURG FIEFEZIEIRIS /NG - BERIERR LA 2R /£ T
{EF BRI <2l £-78°C (SMERORE )+ ¥aZ-T78°CIFIR » FEHTSS 57 8 I ]
ZoEm A= T & & (B8 ( L-Selectride ; Lithium tri-sec-
butylborohydride ; Lithium triisobutylhydroborate ) (143ZFH 1 E &
e (N)EPU S BRI o > 14325 H ) - fEIIAR AT LU 21 0K © 1158
AR - R-T8°CIRH RIEF RIS 7 # - ARERINMAERE - (EREKEHE
PrEFEUE R AR IR () o M -E e ot (LC-MS) BrRKIEE SR > K
JEBRABI2-50°CULHHEE (~ 10Z7F) 181858 » AEEIAK (600Z
) Rk BIER R — K a0k - AEEE SRR o JER T S
B LBs (80071 ) #4kE » /i F [ERYIKE - A E BN R > B
JE 0 RORHE o MHEYIRE MR SR EE o A i AR - BE—{H Ik = ER
HY(R)-N-((S)-1-(6-(4- 5 - 1H-IL k- 1- B ) OEE g -3- 5L ) £ 56)-2- FH EL PN e -2-a0
mEfE 7 ((R)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl) pyridin-3-yl)ethyl)-
2-methylpropane-2-sulfinamide ) ¢ 10.5 /% % » 4 & 99% » A pi &
70.3%) o MS : M+1 = 311.1 »

(0143]) Z£LE3 - S4(S)-1-(6-(4- - 1H- L 1- 22) L UE-3 - 2) 2 4
1-fF ((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethan-1-amine )

—{E (R)-N-((S)-1-(6-(4-5- | H-FLEME-1-B)MEBE-3-B) L B6)-2-HH &N

5 87 HEEHIEREIE)
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f% -2- B8 B BE B ( (R)-N-((S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-
yl)ethyl)-2-methylpropane -2-sulfinamide ) (¢ 10.53/3% » 33.9= B H)
EHEE (7927 ) M4EEREEH/ @kt (4N HCl/dioxane ) (85%
Fb o 339 HEH) FHYUEIR - BEE2.50NE - R ERE o -BE
fr (LC-MS) BRRIEC TS » HRIERREA _2AR (3002F) +
R —EREERS - ROR GV AR L8 (2002 ) M@ T KERE » &
REIHAE > ZAMEERFEAE SR LM (~2002F ) BT RE
FRAGIRERE - ROMEE AR AYER SR b p — (RO R 5 1B IR 0 Bl — (s [
78 - HE/ VSRS B - 52 0 A R(S)-1-(6-(4-F.- IH-0E M- 1-5L)
0 0 -3- 5 ) 2 K -1- B ( (S)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-
yDethan-1-amine ) (7.41947% » £ FET8% ) - KHEERE T HT-E L5
fr (LC-MS) RS 4EAIFTZEEY) - MS : M+1 = 207.1 «

(0144 B. (S)-1-(5-(4- #-1H- Il B5-1- 2L) I B -2- ) 7 B-1- fF
((S)-1-(5-(4-fluoro-1H-pyrazol-1-yl)pyrazin-2-yl)ethan-1-amine )

F

E 1. R-(+)tert-Butansulfinamide, Z/—\\ R
\ Ti(OEt)4, THF _N z_\\
! N

75°C N

NaH N )

DMF, 100°C N~ 2. L-Selectride, -78°C N)\‘ HCI N
| ~.N _N

o] HN '
0 O/ST< HoN™

(0145) 28871 - &S4L1-(5-(4- - 1H- L -1 - 2) L IE-2- ) 2 - 1-
(1-(5-(4-fluoro-1H-pyrazol-1-yl)pyrazin-2-yl)ethan-1-one )

— B 1-(5- &L B -2- £ ) Z i ( 1-(5-chloropyrazin-2-yl)ethanone )
(800Z 5 » 511 EE H ) f14- &, -1H-0L " ( 4-fluoro-1H-pyrazole )
(484 = 5 » 562 %2 5 H ) f{£ NN- — B B H fg B ( NN-
dimethylformamide ) (6.0ZF) FHVESY » LIRFRAET > £10575#

5 88 H(EHIERIIE)
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i > A S E# (Sodium hydride ) (60%EELEL > 27675 » 6.90%
BH) o AR IEREESYEIAK (T027F) & > W TN mEE R+
205758  WEUE 0 srEEH —(ARF AL A E S - H /D EAYKIENR - H2kR - B E-
(5-(4-F - 1H-MEEme-1-Fo) i -2-F) 2 -1-FF (1-(5-(4-fluoro-1H-pyrazol-1-
ylpyrazin-2-yl) ethan-1-one) (9195 » A£&EIS%) - MS : M+1 =
207 -

[0146]) #4F2 - Z4E(R)-N-((S)-1-(5-(4- - 1 H- IL M- 1 - 2%) [f -2 -
2) L) -2- FHE -2 - st g ((R)-N-((S)-1-(5-(4-fluoro-1H-pyrazol-
1-yl)pyrazin-2-yl)ethyl)-2-methylpropane-2-sulfinamide )

— (@ #: R FE AV R AT 1-(5-(4- & - TH-NHE e - 1- L) pp 1R -2- L) 2, -1- [
( 1-(5-(4-fluoro-1H-pyrazol-1-yl)pyrazin-2-yl) ethan-1-one ) (4.67 />
50 22725 H) EVUGERE (45271 ) THUER © IIAR)-(+H)-Ff-T 5
EiREEERE ((R)-(+)-t-Butylsulfinamide ) (2.75/\% » 22. 7= H) > B
Zh0AEKEE 2B (titanium (IV) ethoxide ) (10.3/,0 7% » 4535 H.) ;
FR75°C » £ — (RS EIRFZ A R20/NE - SRR EA R 2 A 2 %00 0 A
TEEERRT 2 A1 2 -78°C 5 Ba%-78°CIEIK » LSOy #& DA R fE Z i 0 A
=T AW S {E# (L-Selectride ; Lithium tri-sec-butylborohydride ;
Lithium triisobutylhydroborate ) (50.1ZF 01 E & EE (N)LE VU & LI
T 50 1=28EH) > AEMARLIERHEMAEK  E2EMAR - R-
T8CIH N IEIB RIS 38 - AR NNENE 208 © FEIE KGR BRI LB B A
A EEIT-ERE 5 (LC-MS) BRRIEETE @ RIEARASHIZE-
60°C FHHEE ( 1=271) 1818%)8 » ARBEIAK (10027 ) F LB
BIEREY - MESEE LB — P niRE S - BRI LEWE - Ak

% 89 HEWHRITE)
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J& BT B SR - MBIE 0 ROBHE o ERRAVIRERIFE WY S LAV IEE
g ot (FREENT > 02 100%E 8 Jis- — &8 H ) 4k B2 —@E
& ELE BEHY (R)-N-((S)-1-(5-(4- &, - 1H-0E e - 1- B b -2- B ) £ BD)-2- B AL
NiE-2-cakERE B ((R)-N-((S)-1-(5-(4-fluoro-1H-pyrazol-1-yl)pyrazin-2-
ylethyl)-2-methylpropane-2-sulfinamide ) (1.04/35% » A pk#*14%) -
MS : M+1 = 312 - '"H NMR (400 MHz, DMSO-d6) § 9.12 (d, J = 1.4 Hz,
H) - 8.73 (d, J = 4.5 Hz, 1H) ~ 8.59 (d, J = 1.4 Hz, 1H) ~ 8.03 (d, J =
4.1 Hz, 1H) ~ 5.69 (d, J = 5.7 Hz, 1H) ~ 4.62 (p, J = 6.8 Hz, 3H) ~ 1.57
(d, J = 6.9 Hz, 3H) ~ 1.12 (s, 9H) -

(0147 #4E3 - SH(S)-1-(5-(4-%- 1H- HLME-1- 2) L IE-2- 2) 2 2
1-8 ((S)-1-(5-(4-fluoro-1H-pyrazol-1-yl)pyrazin-2-yl)ethan-1-amine )

— (i (R)-N-((S)-1-(5-(4-F - 1H-0fE M- 1 - Bo)Oph i - 2- B ) £ BD)-2- FHEE N
f% -2- 58 B i B ( (R)-N-((S)-1-(5-(4-fluoro-1H-pyrazol-1-yl)pyrazin-2-
ylethyl) -2-methylpropane-2-sulfinamide ) (1.04/A% » 3342 H ) 1f
HIE (7.8Z7) fl4E 2 EE B/ 1% (4N HCl/dioxane ) (8.34%
b 334ZEE) TSR - ALRBEIRE TSNS - BRIEREEY
EIAZZ &R (10027 ) 5 - BI85 it — Rk BB - R (S)-1-(5-
(4- %, - 1H- 0k M -1 5L ) O 0% -2- L) & BE-1- B ((S)-1-(5-(4-fluoro-1H-
pyrazol-1-yl)pyrazin-2-yl)ethan-1-amine ) (68955 » £ p#85% ) o
MS : M+1 = 208 -

[(0148) C. (5-(4-#-1H- I - 1- 2) I Bg-2- B) F e kg ((5-(4-

fluoro-1H-pyrazol-1-yl)pyrazin-2-yl)methanamine )

90 HEHHRTE)
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H >
R IR
Il \

S_/ NI\ AN

NN F KfN NaBH, Kf
| o

HEE] - S RES-(4- - 1H- I -1 - ) B E=-2- fF (5-(4-fluoro-1H-
pyrazol-1-yl)pyrazine-2-carbonitrile )

—{E5- #0285 ( 5-chloropyrazine-2-carbonitrile) (280575 »
2025EH) _HEHEEK (DMF) FEYAER @ I A4-7-1H-0ERE (4-
fluoro-1H-pyrazole ) (170 » 2.0 & H ) MESHEH (39525 » 4.0
Z2HH) - RERSYAE100°CEFE4/NET - AR ALA1220°C » FI#EEK
(252H) F - WHEER JBE2H » Ak AELiREz e - B4 > WPLE
Haoth (CFt - BB =5+ 1) @k FF]5-(4-F-1H-0EmE-1-5)
NtEiE-2-H5 (5-(4-fluoro-1H-pyrazol-1-yl)pyrazine-2-carbonitrile ) (310
25 EES2%) - HEBURHGRE 2 -Ei% ot (LC-MS) T

A
H}E’o

by

[0149) X472 - S pLS5-(4- % -1H- L ME-1- B ) Hr g ((5-(4-
fluoro-1H-pyrazol-1-yl)pyrazin-2-yl)methanamine )

— (F 5-(4- %, - | H-TEL W4 - 1 - EL) DL 15 -2-B5  ( 5-(4-fluoro-1H-pyrazol-1-
yl)pyrazine-2-carbonitrile ) (1907 » 1.0ZEH ) M&E(EE (NiCl,
Nickel(II) chloride ) (1227 » 0.12EH) FHE (5ZF) FHES
4 > A£0°CHI A WS {E#9 ( NaBH, : sodium borohydride ) (380Z 7%
1025 H) - WAE0°CIRFIEEY2/NE - b KR RERE  BUS
BORMHEE it (HPLC) &fi{E » /5 3]5-(4-%- TH-IEME- 1- 2 e ((5-
(4-fluoro-1H-pyrazol-1-yl)pyrazin-2-yl)methanamine ) ( 160Z 75 » 4 jk

5 91 HEEHIEREIE)

C24407 1A docx

110148980 FEESE A0101 1102072541-0



[787018

F82%) o HeEHBLURMHEE »MT-EeE oth (LC-MS) W -
[0150) D. (6-(3,5- = FHZE-1H- -8 1-£) H-07-3- B) BLEEE ((6-
(3,5-dimethyl-1H-pyrazol-1-yl)pyridin-3-yl)methanamine )

HN N

Q Q 2
CsCO;4 \ Na BH4
DMF NiCl,

Boc.
N =N
H/\@L HCI
N
NERAN , HoN | N
)Q), /)N’\'\l\),

(0151 #4F1 - Epk6-(3,5- ~HE-1H- L M- 1- ) 7 H g (6-
(3,5-dimethyl-1H-pyrazol-1-yl)nicotinonitrile )

—{#6- & 5 @ H f5 ( 6-chloronicotinonitrile ) (3005 » 2.2
H) £ _HEHER (DMF) (10ZJF) $aYER » I1A3,5- “HE-1H-
e (3,5-dimethyl-1H-pyrazole ) (21025 » 2225 H ) IR it
(Cs2CO3) (144750 4425 H) - BEWAEI0°CIRI 16/ - 241
A7K (25=H) WEEGYILBIE - FraYEIRS AR Bl fE B 22 TRz -
% 2 6-(3,5- — H A -1TH-0tE Mg -1- &) 7h dig H 5 ( 6-(3,5-dimethyl-1H-
pyrazol-1-yl)nicotinonitrile ) (32025 » 4 %T74.6%) o

(0152) 852 - SkFF TE ((6-(3,5- HFHZ-1H- M- 1- 2) If
UF-3- 2 ) H B ) JF H g &5 (tert-Butyl ((6-(3,5-dimethyl-1H-pyrazol-1-
yl)pyridin-3-yl)methyl)carbamate )

—{H6-(3,5- — B EL-1H-TFE s -1- E0) 55 g B B ( 6-(3,5-dimethyl-1H-
pyrazol-1-yl) nicotinonitrile) (300Z % » |.5=ZHH ) fFHE (102
) FHYER - IMARAESE (NiCl,) (1925 - 0.152%H ) ~ “hikEk

5 92 HEEHIEREIE)

C24407 1A docx
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[787018

“H THE ((Boc)0 : Di-t-butyl dicarbonate ) (654227 » 3.0 L
H) ~ Mt (NaBHs) (142275% - 3825 H) - (EREHEEEAF
BREYI3/NG  REMABEMB s KRR AEEZE TEEREERE KM
RTFRHER B8 AREHEMRESINER LR (2 x 50

) EREOK B B2 ~ R - AEEZE N RYE - FEI450Z2 iy HiE
L&y FHEE—FEL  BEEERR T —FEPE -

[0153]) #5473 - &pk(6-(3,5- -1 H- M- 1 - ) I 0= 3- %)
JERE ((6-(3,5-dimethyl-1H-pyrazol-1-yl)pyridin-3-yl)methanamine )

—EAEALEAE A AR (4. 05HRE - 1027F) A LEYR-
THE ((6-(3,5- HE-1H-0EMe-1-FOHMEE-3-B) H B HBEEE (450=
) BEREY2/NE  ARBALRE T RWEREEY) » £ lk—# 3% 15
BEE LS (350Z5% ) BT » ~AH#E—F 4k - '"H NMR (400
MHz, DMSO-d6) & 8.51 (d, J =2.1 Hz, 1H) ~ 8.34 (s, 3H) ~ 8.03 (dd, J =
8.5, 2.4 Hz, 1H) - 7.87 (d, J = 8.5 Hz, 1H) ~ 6.14 (s, 1H) ~ 4.12 (q, J =
5.7 Hz, 2H) ~ 2.59 (s, 3H) ~ 2.21 (s, 3H) -

[0154) E. (6-(4-&-1H- [ %-1- B) Il bF-3- &) FH Gzl ((6-(4-

chloro-1H-pyrazol-1-yl)pyridin-3-yl)methanamine )

HN-N
NC_ N cl NC._~\ Boc,0
| = | Pz N
Cl CSCO3 N~ N NaBH4
= NiCl,
Cl
Boc-.
N | >N HCl
= N,N - HoN | ~N
_ AN
Cl ==
Cl
[0155) 2471 - S pk6-(4- Z-1H- I mE-1- F) 78 i g (6-(4-
55 93 HEEHHERHSE)

C24407 1A docx

110148980 FEESE A0101 1102072541-0



[787018

Chloro-1H-pyrazol-1-yl)nicotinonitrile )

—{H6-E 55 HE ( 6-chloronicotinonitrile ) (3005 » 2.2 &
H) £ “HEHEER (DMF) (10Z7) FRVAR » A4-F-1H-0E
(4-chloro-1H-pyrazole ) (227%% » 2.2 H ) ML ( Cs2CO3)
(1475T » 442 EH) - BEWAL0°CIRFEI6/NE - 2R HIK (25%
) WERSYLEIE - FTAYEIR AR R EZE TR - 1556-4-
2, -1H- 0t M -1- £ ) F% B B& ( 6-(4-chloro-1H-pyrazol-1-yl)
nicotinonitrile ) (380ZF T » A piH84% ) » FHEME—FHUA(L  FRHNRT
—{EFER -

[(0156) 2452 - SpkfF- T£& ((6-(4-FH-1H-JfHE-1- ) I 0E-3-
E) HH ) [ H R B (tert-Butyl ((6-(4-chloro-1H-pyrazol-1-yl)pyridin-3-
yl)methyl)carbamate )

— ([ 6-(4- F-1H-TE - 1- B 5 @i B B ( 6-(4- chloro-1H-pyrazol-1-
yl) nicotinonitrile ) (3507 > 1.7Z2HEH ) FHE (10Z2F) F095
B IARAEER (NiCL) (19Z5% - 0.17=Z5EH ) ~ "Rl T
((Boc):07) (7412w » 34=25EH) -~ MIIE L (NaBHs) (163%
o 432EE) - FREREREESYI/NG  ARIIA MR K
B AR EZE N ER AR KRR IR BN S8R B - A2 eafn
e EANAREMR (2 x S0=F) > FAMKRERINGZRE - B8 - HEZE
TR - BI402wIRE(LEY) - FHE—TMIL  BEREANT—
{24 B -

[(0157) 26883 - & pk(6-(4- Z-1H- L HE-1- ) L 0E-3- ) 4 fr

((6-(4-chloro-1H-pyrazol-1-yl)pyridin-3-yl)methanamine )

5 94 HEETIEREIE)

C24407 1A docx
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[787018

EF

—{HBAE AL BB R (4.05HRE - 1027F) - fERBLE
THAEEYIR-T & ((6-(4-F-TH-FEEME-1-BL)IEIE -3- 2 ) FH Ak ) fie FH B2 B8
(4502 7% > 1525 H) > \BHEESY2/NE - ARLRE TERERS
Yy AR — G CERIIEE(EEY (29025 ) BIH » A HE—2F
{£ e MS : M+1 =209 -

[0158) F. (R)-1-(6-(4- #-1H- I} M-1- 2%) Il UJE-3- 2) 2 2-1- 7

((R)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethan-1-amine )
F
F 1. S-(-)tert-Butansulfinamide,

Ti(OEt,), THF
/ \N 75°C

_ _ O
N 2. L-Selectride, -78°C N x
N N
! =
2 HCI

0 H,N

[0159) #£&F1-3 © (R)-1-(6-(4-%-1H- - 1- ) I B3 - ) 2 2
1- ((R)-1-(6-(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethan-1-amine )

K&V HEHBEEE A &S E G £ 1Y) (Enantiomers ) Ft
it 2 M EIFEFE » H11-(6-(4-8 - 1H-0EEME -1 - B Mg -3-F) 2-1-FF ( 1-(6-
(4-fluoro-1H-pyrazol-1-yl)pyridin-3-yl)ethan-1-one ) B fi7E » [ 7 LA
(S)-(-)-F5- T Zuptiafihg ((S)-(-)-t-Butylsulfinamide ) HUfX(R)-(+)-FF-T
B of b B B ( (R)-(+)-t-Butylsulfinamide ) {F 5 3 ¥ B Bl ( chiral
auxiliary ) © MS (ES+) C1oH FN, B3R © 206 » 455 1 207 [M+H]* -

AREE I RIS ~EEE YR &R T EE TR T » IR I LE
VIeuz it (NMR) RIRME&EE s Mr-EiE o (LC-MS) Bt xR
R e

95 HEWHRE)

C24407 1A docx
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[787018

m=x7

GEt
BITE

1H NMR

MS
(M+1)

100

'H NMR (400 MHz, DMSO-d6) § 8.56 (s,

1H) ~ 8.4 (s, 1H) ~ 8.35 (s, 1H) ~ 7.85 (s,
2H) - 7.81 (s, 1H) ~ 6.66 (d, J = 15.8 Hz, 1H) ~
6.57 (s, 1H) ~ 4.36 (s, 2H) ~ 3.17 (s, 3H) ~ 2.21
(d,J =29.3 Hz, 3H) » 2.06 (d, J = 13.0 Hz,
4H) ~ 1.80 (s, 2H) ~ 1.63 (s, 2H) -

472

101

H NMR (400 MHz, DMSO) § 8.61 (d, J = 2.5
Hz, 1H) - 8.46 (d, J = 6.0 Hz, 1H) ~ 8.36 (s,
1H) ~ 7.91 (d, J = 8.4 Hz, 1H) ~ 7.87 - 7.84 (m,
1H) ~ 7.82 (s, 1H) ~ 6.72 - 6.66 (m, 1H) ~ 6.59
~6.57 (m, 1H) ~ 4.34 (d, J = 5.8 Hz, 2H) ~ 3.17
(s, 3H) ~ 2.27 (s, 3H) ~ 2.04 (s, 2H) ~ 1.96 (d, J
= 11.6 Hz, 2H) ~ 1.59 (dd, J=27.2, 14.4 Hz,
4H) -

472

102

IH NMR (400 MHz, DMSO) 6 8.56 (s, 1H) ~
8.44 (s, 1H) ~ 8.35 (s, 1H) ~ 7.83 (d, J =15.0
Hz, 3H) ~ 6.66 (d, /= 15.8 Hz, 1H) ~ 6.57 (s,
1H) ~ 4.36 (s, I1H) ~ 3.17 (s, 3H) ~ 2.42 (s,
2H) ~ 2.21 (d,J=29.3 Hz, 3H) ~ 2.06 (d, J =
13.0 Hz, 4H) ~ 1.78 (d, /= 16.2 Hz, 2H) ~ 1.63
(s,2H) »

486

C24407 1A docx

110148980
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[787018

m=x7

GEt
BITE

1H NMR

MS
(M+1)

103

'H NMR (400 MHz, DMSO-d6) & 8.61 (d, J =
2.5 Hz, 1H) ~ 8.46 (d, J = 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) ~ 2.42 (s, 2H) ~ 2.27 (s, 3H) ~ 2.06 —
1.94 (m, 4H) ~ 1.56 (dd, J = 28.0, 12.9 Hz,

4H) -

486

104

'H NMR (400 MHz, DMSO-d6) & 14.03 (s,
1H), 12.33 (s, 1H) ~ 8.70 — 8.31 (m, 4H) - .86
(d,J =30.5 Hz, 3H) ~ 6.57 (s, 1H) ~ 4.34 (s,
2H) - 2.82 (s, 1H) ~ 2.41 (s, 3H) ~ 2.21

(s,5H) ~ 1.94 (d, J= 12.4 Hz, 1H) ~ 1.67 (dd, J
=45.4,19.9 Hz, 5H) ~ 1.24 (s, 1H) ~ 0.94 (d, J
= 6.4 Hz, 3H)

486

105

'H NMR (400 MHz, DMSO-d6) & 8.64 (s,

1H) ~ 8.46 (s, 1H) » 8.35 (s, IH) ~ 7.92 (d, J =
4.2 Hz, 1H) ~ 7.86 (d, J = 6.5 Hz, 2H) ~ 6.66 (d,
J=21.2Hz, 1H) ~ 4.36 (s, 2H) ~ 2.91 (s, 1H) -
2.42 (s, 2H) ~ 2.21 (d, J = 33.5 Hz, 3H) ~ 2.07
(dd, J = 14.5, 7.1 Hz, 4H) ~ 1.80 (s, 2H) ~ 1.64
(d,J = 11.5 Hz, 2H)

490

C24407

110148980

1A docx
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m=x7

GEt
BITE

1H NMR

MS
(M+1)

106

'H NMR (400 MHz, DMSO-d6) & 11.55 (s,
1H) ~ 11.24 (s, 1H) ~ 8.90 (d, J = 5.0 Hz, 1H)
8.44 (s, 1H) ~ 8.33 (s, 1H) ~ 8.01 - 7.95 (m,
OH) - 7.81 —7.78 (m, 1H) - 6.68 (s, 1H) ~ 6.10
(s, 1H) ~ 5.93 (s, 1H) ~ 4.35 (s, 2H) ~ 2.91 (s,
OH) ~ 2.54 (s, 1H) ~ 2.44 (d, J = 20.0 Hz, 2H)
222 (d, J=22.8 Hz, 5H) ~ 2.13 - 1.96 (m,

4H) ~ 1.79 (d, J = 8.4 Hz, 2H) ~ 1.62 (s, 2H) *

500

107

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

1H) ~ 12.87 (s, 1H) ~ 11.57 (s, 1H) ~ 8.61 (d, ]
=2.5 Hz, 1H) ~ 8.47 - 8.35 (m, 2H) ~ 7.94 —
7.85 (m, 2H) ~ 7.82 (d,J = 1.0 Hz, 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, 1H) ~ 2.27
(s, 3H) ~ 2.05 - 1.96 (m, 2H) ~ 1.93 — 1.81 (m,
3H) ~ 1.54 (d,J = 9.9 Hz, 1H) ~ 0.98 (d,J = 7.2
Hz, 3H) -

501

C24407

110148980

1A docx
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[787018

m=x7

GEt
BITE

1H NMR

MS
(M+1)

111

'H NMR (500 MHz, DMSO-d6) & 11.85 (s,
1H) ~ 9.43 (s, 1H) ~ 8.64 (d, J = 4.5 Hz, 1H) ~
8.35(d, J=2.2 Hz, 1H) ~ 8.20 (d, J = 7.7 Hz,
1H) ~ 7.92 — 7.81 (m, 3H) ~ 6.79 (s, 1H) * 6.17
(s, 1H) ~ 5.02 — 4.92 (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, /= 7.1 Hz, 3H) -

504

113

'H NMR (400 MHz, DMSO-d6) & 11.55 (s,
OH) + 11.23 (s, OH) - 8.83 (d, J = 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, LH) ~ 2.91 (s, OH) ~ 2.55 (s,

OH) * 2.44 (d, J=17.9 Hz, 1H) ~ 2.20 (d, J =
32.7 Hz, 1H) ~ 2.12 — 1.85 (m, 1H) ~ 1.62 (s,
1H) -

506
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110148980

1A docx
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m=x7

GEt
BITE

1H NMR

MS
(M+1)

114

'H NMR (400 MHz, DMSO-d6) & 14.60 (s,
1H) ~ 12.88 (s, 1H) ~ 11.53 (s, 1H) ~ 8.61 (m,
1H) ~ 8.36 (dd, J = 12.9, 7.1 Hz, 2H) ~ 7.90 (m,
2H) ~ 7.82 (d, J = 1.0 Hz, 1H) ~ 7.12 (s, 1H) ~
6.94 (s, 1H) ~ 6.58 (dd, J =2.5, 1.7 Hz, 1H) ~
6.02 (s, 1H) ~ 5.91 (s, 1H) ~ 4.40 (dd, J = 15.2,
5.9 Hz, 2H) ~ 4.30 (m, 2H) ~ 2.45 (s, 3H) ~ 2.27
(s,3H) ~ 2.17 (d, J=9.7 Hz, 3H) ~ 1.83 (d, J =
21.1 Hz, 2H) ~ 1.66 (t, J = 16.3 Hz, 2H) ~ 1.13
(s, 3H)°0.94 (s, 3H) -

515

116

'H NMR (400 MHz, DMSO-d6) & 13.88 (s,
1H) ~ 12.46 (s, 1H) ~ 11.37 (d, J = 120.9 Hz,
1H) - 8.69 (d, J = 4.4 Hz, 1H) ~ 8.50 — 8.36 (m,
2H)*7.98 — 7.86 (m, 2H) ~ 7.59 (s, 0.5H) - 6.86
(d, J=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, J =
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, J=12.6 Hz, 1H) ~ 1.42 (d, J= 5.1 Hz,
3H) ~ 1.24 (s, 1H) ~ 1.01 (d, J = 6.8 Hz, 1H) ~
0.80 (s, 1H) °

518

C24407

110148980

1A docx
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m=x7

GEt
BITE

1H NMR

MS
(M+1)

119

'H-NMR (400 MHz, DMSO-d6) 6 ppm 11.63
(s, IH) ~ 8.85 (s, 1H) ~ 8.65 (d, 1H, J = 4.4

Hz) - 8.36 (d, 1H, J=2.0 Hz) ~ 8.25 (d, 1H, J =
7.2 Hz) ~ 7.92-7.83 (m, 3H) * 6.79 (s, 1H) *
6.66 (s, 1H) ~ 6.24 (s, 1H) ~ 5.00 (q, 1H, J=7.2
Hz) ~ 4.81 (s, 1H) ~ 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

124

'H NMR (400 MHz, DMSO-d6) & 13.84 (s,

1H) ~ 12.40 (d, J = 48.8 Hz, 1H) ~ 11.52 (s,

1H) ~ 8.68 (d, J=3.2 Hz, IH) ~ 8.41 (1, /=112
Hz, 2H) - 7.93 (dd, J = 8.4, 2.1 Hz, 2H) ~ 7.89
(dd, J=8.3,5.2 Hz, 1H) ~ 6.92 (d, J = 24.0 Hz,
1H) ~ 6.65 (s, 1H) ~ 4.98 (s, 1H) ~ 3.00 (s,

1H) ~ 2.40 (s, 6H) ~ 2.22 (s, 1H) ~ 2.12 (s,

2H) ~ 1.85 (s, 2H) ~ 1.67 (d, J = 15.1 Hz, 2H)
1.42 (d, J=5.7 Hz, 3H) ~ 1.31 (m, 2H) ~ 1.04
(m, 6H)

532
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m=x7

GEt
BITE

1H NMR

MS
(M+1)

128

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

1H) ~ 12.87 (s, 1H) ~ 11.61 (s, 1H) ~ 8.68 (d, J
=4.5Hz, 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, 1H) ~ 6.96 (s, IH) ~ 5.92 (d, J =
3.7 Hz, 1H) ~ 5.04 (d,J = 7.3 Hz, 1H) ~ 2.46 (s,
3H) ~ 2.32 (s, 1H) ~ 2.27 (d, J = 5.1 Hz, 3H) ~
2.12-1.77 (m, 6H) ~ 1.49 (d,J = 10.0 Hz,

1H) ~ 1.42(d,J = 7.0 Hz, 3H) ~ 1.03 (s, 1H) ~
0.84 (d,J = 7.2 Hz, 2H)

534

129

'H NMR (400 MHz, DMSO-d6) & 11.85 (s,

1H) ~ 9.46 (s, 1H) ~ 8.65 (d, J = 4.5 Hz, 1H) ~
8.48 - 8.35 (m, 2H) ~ 7.96 (dd, J = 8.5, 2.3 Hz,
1H) ~ 7.89 (d, J=4.2 Hz, 1H) ~ 7.84 (d, J = 8.5
Hz, 1H) ~ 6.77 (s, 1H) ~ 6.15 (s, 1H) ~ 5.12 -
5.02 (m, 1H) ~ 3.06 (s, 3H) ~ 2.67 (t, J = 6.4 Hz,
1H) ~ 2.20 (s, 3H) ~ 2.16 (s, 5H) ~ 1.95 (dd, J =
28.8,9.8 Hz, 2H) ~ 1.87 - 1.76 (m, 2H) ~ 1.58 -
1.38 (m, 5H) -

534

C24407
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m=x7

GEt
BITE

1H NMR

MS
(M+1)

130

'H NMR (500 MHz, DMSO-d6) 5 11.89 (s,

1H) ~ 9.51 (bs, 1H) ~ 8.68 (dd, J = 4.5, 0.7 Hz,
1H) - 8.46 (d, J = 8.5 Hz, 1H) ~ 8.44 (d, J=2.3
Hz, 1H) ~ 7.99 (dd, J = 8.5, 2.3 Hz, 1H) ~ 7.91
(dd, J=4.4,0.8 Hz, 1H) ~ 7.88 (d, J = 8.6 Hz,
1H) - 6.86 (bs, 1H) ~ 6.20 (bs, 1H) ~ 5.06 (dq, J
=7.8,7.6 Hz 1H) ~ 3.14 (s, 3H) ~ 2.58 (bt, J =
12 Hz, 1H) ~ 2.24 (s, 3H) ~ 2.21 (s, 3H) ~ 1.99
(bd, J = 12.1 Hz, 1H) ~ 1.93 (dd, J = 13.8, 2.4
Hz, 1H) ~ 1.88-1.69 (m, 5H) * 1.63 (td, J = 14,
4 Hz, 1H) ~ 1.47 (d, J=7.1 Hz, 3H) -

534

131

'H NMR (400 MHz, DMSO-d6) & 11.88 (s,

1H) ~ 9.51 (s, 1H) ~ 9.12 (d, J = 1.4 Hz, 1H)
8.73 (d, J=4.4Hz, 1H) ~ 8.51 (d, J = 1.4 Hz,
1H) - 8.41 (d, J = 8.0 Hz, 1H) ~ 8.02 (d, J = 4.1
Hz, 1H) ~ 6.85 (s, 1H) ~ 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, J = 7.1
Hz, 3H) -

535
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m=x7

GEt
BITE

1H NMR

MS
(M+1)

135

'"H NMR (400 MHz, DMSO-d6) 6 14.58 (m,
1H) ~ 12.89 (m, 2H) ~ 11.52 (s, 1H) ~ 8.69 (t, J
=4.3 Hz, 1H) ~ 843 (d,J=2.0 Hz, 1H) ~ 8.27
(m, 1H) ~ 7.97 (m, 4H) ~ 7.59 (m, 1H) ~ 7.06 (s,
1H) ~ 6.95 (s, IH) ~ 5.98 (s, 1H) ~ 5.91 (s,

1H) ~ 5.06 (dd, J=13.5,7.0 Hz, 1H) ~ 2.46 (s,
3H) ~ 2.27 (s,3H) ~ 2.17 (s,2H) ~ 1.83 (d, J =
294 Hz,2H) ~ 1.62(s,2H) ~ 1.52(d,J=7.0
Hz, 1H) ~ 1.44 (d, J=7.1 Hz, 3H) ~ 1.16 (s,
1H) ~ 1.04 (s, 2H) ~ 1.02 (s, 1H) ~ 0.88 (s,

2H) -

547

136

'H NMR (400 MHz, DMSO-d6) & 11.89 (s,

1H) ~ 9.53 (s, 1H) ~ 8.67 (d, J = 4.4 Hz, 1H) ~
8.41(d,J=2.2Hz, 1H) - 8.28 (d,/=8.2 Hz,
1H) ~ 7.98 (dd, J = 8.5, 2.3 Hz, 1H) ~ 7.93 -
7.80 (m, 2H) ~ 6.74 (s, 1H) ~ 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, J
=10.4 Hz, 3H) ~ 1.63 - 1.51 (m, 1H) ~ 1.45 (d,
J=7.1Hz,3H) ~ 1.21 (t, J= 6.9 Hz, 3H) -

548
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m=x7

GEt
BITE

1H NMR

MS
(M+1)

137

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

1H) ~ 891 (s, 1H) ~ 8.64 (d, J =4.5 Hz, 1H) ~
8.48 - 8.36 (m, 2H) ~ 7.97 (dd, J = 8.5, 2.3 Hz,
1H) ~7.89(d,J=4.2Hz, 1H) ~ 7.83 (d, /= 8.5
Hz, 1H) ~ 6.70 (s, 1H) ~ 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, 7H) ~ 2.02 - 1.73 (m,
6H) ~ 1.59-1.48 (m, 2H) ~ 1.45 (d, J=7.0 Hz,
3H) -

549

138

'H NMR (400 MHz, DMSO-d6) & 11.67 (s,

1H) - 8.96 (s, 1H) ~ 8.68 (d, J = 4.5 Hz, 1H) ~
8.48 (d, J=8.3 Hz, 1H) ~ 8.43 (d, J = 2.2 Hz,
1H) ~ 7.99 (dd, J = 8.6, 2.3 Hz, 1H) ~ 7.94 -
7.81 (m, 2H) ~ 6.77 (s, 1H) ~ 6.67 (s, 1H) ~ 6.39
(s, IH) ~ 5.09 - 5.01 (m, 1H) ~ 4.84 (s, 1H) ~
3.18 (s, 3H) ~ 2.29 - 2.03 (m, 9H) ~ 1.97 (td, J =
13.7,3.5 Hz, 1H) ~ 1.72 (dd, J = 20.5, 14.9 Hg,
2H) - 1.46 (d, J = 7.0 Hz, 3H) ~ 1.40 - 1.26 (m,
2H) -

549
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GEt
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1H NMR

MS
(M+1)

141

'H NMR (400 MHz, DMSO-d6) 5 11.64 (s,

1H) ~ 9.01 (s, 1H) - 8.64 (d, J = 4.5 Hz, 1H) ~
8.55 (d,J = 8.3 Hz, 1H) ~ 8.40 (d, J = 2.3 Hz,
1H) ~ 7.97 (dd, J = 8.5, 2.4 Hz, 1H) - 7.89 (d, J
=42 Hz, 1H) ~ 7.84 (d, J =8.5 Hz, 1H) * 6.78
(s, 1H) ~ 6.66 (s, 1H) ~ 6.27 (s, 1H) ~ 5.14 (1, J
=7.5 Hz, 1H) ~ 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, J=7.1
Hz, 3H) -

551

142

'H NMR (400 MHz, DMSO-d6) & 11.71 (s,

1H) ~ 9.11 (s, 1H) ~ 8.67 (d, J = 4.5 Hz, 1H) ~
8.56 (d, J=8.3 Hz, 1H) ~ 8.43 (d, J = 2.2 Hz,
1H) ~ 7.99 (dd, J = 8.5, 2.3 Hz, 1H) ~ 7.93 -
7.84 (m, 2H) ~ 6.77 (s, 1H) ~ 6.63 (s, 1H) * 6.32
(s, IH) ~ 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, J= 7.1 Hz, 3H) -

551
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1H NMR
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(M+1)

144

'H NMR (500 MHz, DMSO-d6) 5 11.89 (s,
1H) - 9.48 (s, 1H) + 8.67 (d, J = 4.5 Hz, 1H) ~
8.49-8.30 (m, 2H) ~ 7.96 - 7.77 (m, 3H) ~ 7.09
(d,J=7.4, 1H) ~ 6.81 (s, 1H) ~ 6.19 (s, 1H) ~
5 501 (q, J=7.0Hz, 1H) ~ 3.16 (d, J = 4.9 Hz,
1H) ~ 2.75 (t, J = 18.9 Hz, 1H) ~ 2.41-2.28 (m,
2H) ~ 2.25 (d, J = 1.9 Hz, 3H) ~ 2.20 (s, 3H) *
2.10-1.87 (m, 1H) ~ 1.65 -1.49 (m, 2H) ~ 1.41
(dd, J = 7.0, 2.0 Hz, 3H) -

502

146

'H NMR (400 MHz, DMSO-d6) 5 11.68 (s,

1H) ~ 8.91 (s, 1H) ~ 8.69 (d, ] = 4.4 Hz, 1H) -
8.44 (d,T7=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, 1H) ~ 6.84 (s, 1H) ~ 6.12
(s, 1H) ~ 5.22 (s, 1H) ~ 5.08 (dt, T = 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
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1H NMR
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(M+1)

147

'H-NMR (400 MHz, CD;0D): 8 ppm 8.53-8.51
(m, 2H) ~ 8.43 (d, J =7.6 Hz, 1H) ~ 8.04-8.02
(m, 1H) ~795(d,J=8.8Hz, 1H) ~ 7.71 (d,J =
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, 1H) ~ ~ 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

148

'H-NMR (400 MHz, CD;0D): § ppm 8.52 (d, J
=44 Hz, 1H) ~ 847 (d,J=9.2 Hz, 1H) ~ 7.99-
7.93 (m, 2H) ~ 7.71 (d, J = 4.0 Hz, 1H) ~ 7.08
(s, 1H) ~ 6.76 (s, 1H) ~ 5.88 (s, 1H) ~ 5.19-5.16
(m, 1H) ~ 421 (d,J=12.0 Hz, 1H) ~ 3.70 (d, J
=12.0 Hz, 1H) ~ 2.41 (s, 3H) ~ 2.41-2.30 (m,
1H) ~ 2.30 (s, 3H) ~ 2.30-2.22 (m, 1H) ~ 1.92-
1.87 (m, 1H) ~ 1.64 (d, J = 7.2 Hz, 3H) ~ 1.63-
1.46 (m, 1H) ~ 1.46 (s, 3H)

535
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{Le® | GmRat VS
1H NMR
9l | BE (M+1)

'H NMR (500 MHz, DMSO-d6) 5 11.74 (s,
1H) ~ 9.13 (s, 1H) ~ 8.67 (d, J = 4.4 Hz, 1H) ~
8.47 (d,J=8.3 Hz, 1H) - 8.42(d,J = 2.3 Hz,
1H) ~ 7.98 (dd, J = 8.5, 2.3 Hz,1H) ~ 7.90 (d, J
149 4 =42 Hz, 1H) ~ 7.86 (d,J=8.5Hz, 1H) ~ 6.51 | 534
(s, 1H) ~ 6.50 (s, 1H) ~ 5.04 (p, ] = 7.6 Hz,
1H) ~ 3.13 (s, 3H) ~ 2.27 (s, 3H) ~ 2.19 (s,
3H) ~ 1.95 (dd, J =29.5, 11.6 Hz, 2H) ~ 1.84 -
1.54 (m, 7H) ~ 1.45 (d, J = 7.1 Hz, 3H) -

'H NMR (400 MHz, DMSO) § 11.88 (s, 1H) ~
9.50 (s, 1H) ~ 9.11 (d,J = 1.4 Hz, 1H) ~ 8.72 (d,
J=4.4Hz, 1H) - 8.64 (t, ] = 6.0 Hz, 1H) ~ 8.39
(d,T=1.4Hz, 1H) - 8.02 (d, ] =4.2 Hz, 1H) -
150 3 521
6.85 (s, 1H) ~ 6.17 (s, 1H) ~ 4.48 (d,J = 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,J = 142 Hz,

2H) ~ 1.86 - 1.67 (m, 6H) °
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{Le® | GmRat VS
1H NMR
9l | BE (M+1)

'H NMR (400 MHz, DMSO) 5 11.88 (s, 1H) ~
9.50 (s, 1H) ~ 8.66 (d, J = 4.4 Hz, 1H) ~ 8.46 (d,
J=83Hz, 1H) - 8.41 (d,J =2.2 Hz, 1H) - 7.98
(dd,J =8.5,2.3 Hz, 1H) ~ 7.92 - 7.82 (m,

151 3 2H) - 6.84 (s, 1H) ~ 6.18 (s, IH) ~ 5.08-5.01 | 534
(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] BEHEFIL0: (LEVNEHEEZEH
By T RHEE S E VB HUA e ase A BB RS - B AR 4

B /\E] (Caliper LifeSciences ) Bk BRI T~ & (electrophoretic
mobility shift technology platform ) - 7f & [§ 1 5 = 04 % T = 55 B
( ATP ; adenosine triphosphate ) BV{F4E T > B & YCE NI 2B HE AL
( substrate peptide ) - R It Bt ik B9 — @ & B & 70 #% Bk B2 (G
( phosphorylated ) - fER JE&SBE - Wil (b (A pkY) FRBEEE(E (2
B BRI — (AR INE AL Z% (potential difference) T#HEF K
,N & {H F| B 55 28 ( Caliper EZ Reader 2 ) %7 # %4 ( microfluidic
system) > {EAEpRIRE K BV BB AR AR B EH B M & 5 [ 2R P2 E
REVEZR - SREFRATELAZEMAERY M o8 0 888
( pools ) & 75 W HYLEDS - 3 et <2 2] £ 8l i f# A F - B Kz

|
l

s
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(peaks ) - A 75 26 07 06 Fi] AY BE 3R S Bt 0 R 6 1% O T A 5% 5 B
(well) FRCEZRE ZALE2YERYEN: -
[0161] A. FEERHA/MBEHVE I EEEHFE A (RET wild

type assay at KM )
— (#3845 EnH (384-well) By EBHE—FEEBHF - FEENF

fEECdE Z — H B & R E RVBVEEY (1% _ H Ao iE ( DMSO
Dimethyl sulfoxide ) ) BYIEE T » #325°C > #7.5 &2k (aM) - 105K
Ay R AR B im 2 S JE (ProQinase 1090-0000-1) BE&E R — & 10K
(uM ) CSKtide ( FITC-AHA-KKKKD DIYFFFG-NH2 ) #0125k fJf 1=
iz =Wl (ATP) &EHA12.560F (pL) &EiKR (1002 KE4-5 4
HIRE 2 ( HEPES ;5 4-(2-Hydroxyethyl)-1-piperazineethanesulfonic
acid ) ~ BeWm{E7.5 5 0.015% A E R3S (+ AR L FElt) (BriJ
35 ; Polyoxyethylene Lauryl Ether) ; 102 XHVE L 5 12Ky &R
FEEE (DTT ; Dithiothreitol) ) 9112077 §# - [ &S 2K %8 A0 A 70U+
HY1Z IE& R (Stop buffer) (1002 KAV4-FELAIREE Ll ~ BogiE
7.5 5 0.015% M E KR35 352K L W ALEE (EDTA 5 Ethylene
diamine tetraacetic acid ) ; f10.2% AR E 5|3 ( Coating Reagent 3 )
(FRAEGHEZAT)) @ ARE—E TR AT EFEFELS2 (Caliper
EZReader 2 ) (fpafatE @ -1.700 (psi) ; EITEE * -500 ; N{THE
BE :-3000 ; ERXHRAE  35s) FEINERE > BEBEBEEELBZR

100% 1 H#% ) > 3 A —{# V)5 {ECORE LIMS o Hy4- 2 Bt B - 8l 1

pod

BE (ICso) -
2111 HEEHZRBAE)
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[0162] B. FEEHA/NMNBEAVE L EEEDFVS04LTFT Az 585
(RET V804L Gatekeeper mutant assay at KM )
— (#3845 (384-well) Wy E —FEEBHF - FRERNF

Gz —FHERERIGLEEY (1% _H ELEfE ( DMSO ;
Dimethyl sulfoxide ) ) BIBEE T > 1325°C > #7.5 252Kk (M) -10FKEY
ZEERELBEEDE (ProQinase 1096-0000-1) B & — [ & 1 oK
(uM) CSKtide ( FITC-AHA-KKKKD DIYFFFG-NH2 ) #110%% %% 5 s
S = WiEE (ATP) SEEt A 125601 (nL) &EiK (100ZKkAY4-58
LEIRE ZmEf; (HEPES) - BREg{E7.5 5 0.015% M B R3S (+ ik

Z _TFEMt) (BriJ 35 ; Polyoxyethylene Lauryl Ether ) ; 102 KBV E b
8 0 12oREY &R ERE (DTT) ) F1120708# © RESE R ARFE 0 A70
Ity 1Z L& ER (Stop buffer) (1002 KAY4-FE LB IRIE L hEl - BE
WH(E7.5 5 0.015%H ER35 : 352Kk U LB (EDTA)  f10.2%
Wy £ S A3 (Coating Reagent 3) (FRAEMPIENTE])) - REAL—(H
T RAFEA B HEE2 ( Caliper EZReader 2) (s E * -1.71d
(psi) 5 R{TEEE : -500 5 T{T&EE : -3000 ; 25X AE * 35s) R
AR - BB IEE L 0% E 100% M 6 #28 8] - 3 3 —{@ )& {ECORE
LIMS 1 iy4-2 85 B BHIGREE (ICso) -

/

(01631 F iz > (ERLLTMEH @ <10.005%°K (nM) =A

10.01-100.0FKk=B ; & >100%K =
=gzl RETIBIVEIEERE  |VS04L ZEBH8

100 C C

5 112 HEEYIEHE)
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dst=gZiiRss

R AR BBk

V8041 ZEEEE
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116
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124
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130

131

135

136

137

138
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(L& P55 RERIEIURIEEDE  |V804L ZEBRE
141 B B
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] 25[&Hf
BhRa AT 2 AT AR S R A L 2 R I F A B2 > MNE—
{1 H R 3% 2% B A (3 08 or RO B 9 R OF AL R 255 -
[0165] FHW
AFEFTERM AR > 2 EAEEE R - ITLIEEA ~ BaE H A
b AT Al 2 A2 DR R R R B U PIRYRT 2 F Y (equivalents) > 35
ERY R g 2 LU T s A EE -
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[FEKTH3 ]
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N
e RNH
N /EN
HsCO CO,CH;
[FEoKkTH4]
—fEeY  Hi -
\ OH
\ P
H3CO CO,CH; o
[FEKTHS ]
2 1 HGEHH P EF#HE)
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