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The present invention relates to bicyclic heterocycles, and pharmaceutical compositions of the same,
that are inhibitors of the FGFR4 enzyme and are useful in the treatment of FGFR4-associated diseases such

as cancer.
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The present invention relates to bicyclic heterocycles, and
pharmaceutical compositions of the same, that are inhibitors of the
FGFR4 enzyme and are useful in the treatment of FGFR4-associated

diseases such as cancer.
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P12 (b b 5913 - AIDIBAL-HEZFR{b Y13 9/ G 2 gz - HAx
st AP NECZ @R HYFAE T PG BR Z K G BR (L AT S 2Rk 14 -

s
OR* OR*
R10 NH Gl O/\ M ~ @\ R'O N
R? a1’ R? ¢
N NaH iﬁ_ gy J\
)\ Tass \N Cl
9 10 11
X=CH=¥N
RYOX B /BVRT X
i
OR* OR*
3 5 RS
F‘I;G : f;t s
10 R0 Zn(CN) Rr1°
RO 2 N E” DIBALH R Pdr}géwz‘l R0 R2 \ R
R =
a g g
N\[A 12 N Cl

o]

[0119]) J&B17H{ERBAT R e 2 &ML &R - HIE - (b&
V195 AL A NE Z Y F AL TR = e R B > HBEE&AS — (40
DIPEA)HYF A T IR NH B B EIAR 1S © 1£ A3 & g (H140Cs.CO3) fia
HZ&  #ETIS 2B LIEEERIR16 - H AT iR (F F IR 8 RRIAE
4,4,5,5-VUHEL-2- 2 H-1,3,2- SR 74 bR ESPI1T -
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Siz4
4
OR? OR? .
K RS R3 RSO R R®S
7
. 1 Hnmr? R'O N)J\N’R
R'O NH CI —HE R'O NT g i e
2 P 2
T, e e he
\ R’NH I S
o 2 o
N*CI N)\CI N Cl
g 15 16

X=CH=/N 7?\ 0
B

o]
P

OR*

[0120] J&17 5748 /AR S o ATt il 2 B (AR e 2K B » (B & #)9
§24,4,5,5- VU B Bk -2- £ 0 2 -1,3,2- 22 50 B R 2 T Y 85 K48 & Wl (R
18 - H ol L fR A i FL A 18 -Ie S 4 A B (B R 1 T (5 H 38 0 &
Pd(OAc),/Xantphos/Cs,CO; 5 Pd>(dba);/BINAP/NaOtBu 2 7 & 7l 48 (L 5k
HER19 - B EGNE(DIPEA Z R HYF AL T A =R B B AL 19 1] 15 21
fe=¥17 -
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TAES
OR* OR* OR?
R® RS 3 5 o 3 5
° R s ° R
o B~ S R7
RO NH Cl R'O NH ClI S R'O NH VA
2 . 2 2
R X BARES R “x NH,R? R oy
[
o
N)\CI \N)\/ 19 \N)\/
g 18
X=CHzZN X=CH=N
=R
OR?
R3 RS
ji .R7
R'O NT N
R2 %\X
\NJ\/

(0121) (E&P23 ] FEHM A6 T AT il 2 J7 kK &l - (£ H
OsO4/NalO4 S AL R ARG 17 A2 EEE 20 - (B & Y2005 (& &8 28 R M (B 1%
{EECE IERZ 21 » (L Rz 21 EARE B ALY)22 Z TR B (R & S e mT AL 3 40 iProNEt sk
EGNZHRIYFAL T # A SRR 23 -

Jif26
oRrR*
$L{t BIE
ﬁj\J\RT . KEJ\R? H*ﬂ: @[J\RT
\ P N )\? KI\/L)\/NHR*?
17 N 20 N

CIMRQ

QJLRT
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(B 7702
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[0122] AL =¥ al{IH FGFRARG 2 &M - BHIM S - A%
{ba®a] FH LLRE i (e A 7 A 34 e < A AR ~ (A4S BB & f BRI B 2 A
L& V2R A 5% S A B 3% B8 & P FGFRAREHYJE L -

[0123] fE—SFHEHT > ALY HEBFCGFRA 2 B F 18
FGFR1 » FGFR2 }z/5(FGFR3tf 2 —B %% - fe—EFHHI T - AL
BV ESFGFRA 2 B M M FGFR1 ~ FGFR2 KX FGFR3 ° {f — & & i
o REFUHE oV B FGFRA 2 BEfZ 1B VEGFR2 « fE—E &M -
BEREME R 2E e 2B LA ~ 3B EBELLE ~ SIEESELLE - 10(5E101F L
E o 25M@FER5EELE ~ SOFEESOFLLE - B100f5E100/F L E -

[0124] {ERFGFRAHNHE > AR aPE AR /6B FGFR4%E
BCFGFRACALAE & B LI BUE MM < ST EA - IHIFGFR ZAE &)
e 228 FR S 2 1F A R G o B 1b AR = BER AR T (R AR 1T = 48 il e
A p) 2 FEr o REE TR Z (b & Vike 58 A 18 A iR Ja B B TR G 3 A8 1 IR
iE > sBAEE © 5F 5 £ > BAXRRERR NN SEMEEERE EHZE
Pt P e T g < PR JRR T A L ST AT A ) ARG

[0125] fEREEHFIF - FGFR4 (BEZEERS) /S22 ol @4l
il o AEFEE R > FGFR4 (BH 22248 /G 1 # M L BB EfFGFR4 2
Cys 55252 A 2 1] -

[0126] fEXEHEHH T > ABHRBE AN EAFREZEZT
/B FGFRANME ZHIERY 7% - HESRZEERERBEAZFH e
VISR Fal i ZH BV PR -

[0127) BHINE - AFWLEVIERNIGEEE © mE kT
mENE - A TESE  ERERE  NEE - &BE - BRI
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P ~ TEWNERE - B2 - ESEERE0I > B - W EE - SE -
DR ~ B8k OE) - B8 - FFEWI - FFAEERE - RE e
) ~ Wl (B0 - BRI - /NSHREATE K IR/ NAE AR~ /NRE M R RN
AMREMEERE - SORERE - SORERE - Mol EEAAER) ~ UVELRE AT
FURREE ~ |NRE ~ TEE - BERE - IB8RE - BERE G050 73 205 B b
)~ B WURERE - BIRIRERRE - SEE(BIA0 - BEIRANAEAE ~ ROy
(X IA & (Kaposi sarcoma) ~ fig 5e B 4l At K7 &8 88 ) B RS (B 40 > 2 7P Al A
i~ K ERAEE - EERE - &ML ERERE - IR ERE)

[0128] H A me M iE GRS M 2 BRI - 58 40 5 MR B
B - ZREEERE - BMEHREMEMERER - A THR S Mm% - BA
REMER - KETARMER - SEEsRIEaMmK - E5cRIGEETE
RORER ~ FRaE A E R (P E VAL 2 0E ~ R m/ Mg %
TE MR #FMEE (b - EH SR HRKERESDE - BARAEKE
&~ e NER - SR E AR RE R - AIDSHEIMER &
BERKIMKEHE -

[0129] ATAAZFIH(EEYEH 2 KR E SRR - &R
BHIAEE - BEE - mSULE - MERBRE AR -

[0130] AFIHLEY)/RA] 28 H i I HI e R 12 (metastisis) -

(0131) fE—SEHHF > AFHREHANEAFREZEZT
EE AT AR Y A - A S Fa B R ERE AR 2 b o &
GeRl bRl p JHEY TR

[0132)] fE—SEHEHF > ABHRE AN EAFREZEZT
aEESALARE - BEE - AENKENEIEN A HEERZEER
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BRI ARSI AL Ve LB 82 a2 Z GV 2 B8R -

[0133) fE—SEHEfIF > ASFHREE G BRIER A > Hh
R REEAE B AT AIARTE - L - BIE - SRR ERRE - BERE - FE - A
& AUPIRRE - BREEE - FOUE - WOREREE - BHIRAIAERE - R EEAAY
i~ KRR - TEEMESHLARE -

[0134]) 4ASCRTA > flosE " 4lifE, EIE/ERRSL - BERS BUS A A
B - AE—EE G - BERS AT T R B A YRe GEO W ALEY) UIBR 2 sH&%
RmHy— &y - E—EEHH T - JERINIAE ] Bl E Y T 2
FE—EEHER T - JERE A RS A YIRS GE A AL B 2 1A -

(0135 AIASCRTA - flosd " M8 , RIS EM BRI R
HBUERN AT E S —E - BT - (EFGFR4FHE AZIAL SV
PR, BRI B A FGFR Z(ERREUE & GEU AR R BELARH(EEY)
LUK B0 A S B & P15 A& H B2 FGFRARG 2 A1 AR S = 44 {6 2R
AR

[0136] 4ASCRTA > W E#ER MR " Hfe ) = " EF &
ey > BEmEIALEY)  BERNE - K8 - ZMEEEY - 2~ J9
S~ % @ BEERERBEEY > HREMANE -

[0137]) 4ASCRTA > ReE T aEANE ) GRIEAES - 28 3
V)~ MEGER AT SIEHFR AR ~ 85 - AR ERAI AT =R 2 £
VIR fEE B B2 R e R E M (L o Y B R e 2 & -

[0138]) 4ASCRTH - figsg ' 76/ (treating/treatment) |, {415 1)
PRI - BIA0AL BT RE 5 B PR IR ~ TRIRBURE B &) R E R BB R % R IR LA
FEBIEAR Z (RS T FRPG B9~ SRR ERE © 2)IHIRIR - P a0AE IR &R

T

|

il
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BB RIR IR B E < 958 B EOE IR < (8BS T IR R e iR B
(IR B8 S B K/ BE AR 2 i — D 4 ) - B3 BB R - BIIAE IEAE &8 FE
BCRURRIR IR B E < 958 B EE AR < (888 T B R IR B T
(78 B2 B B R /B R

& & L

[0139) —SBFEFINEERBOEE HE > sEUIURER - (LA
BB AU - RN A - R ilGIE - B - PR IR EE
B~ YRR TRCE B4 0 IL2 ~ GM-CSFEE) R/ Bk i B 1% S8 I8 01 1) 751 ] B
AL E AR AR FGFRARZEIR ~ JREEURMR - 5% 58/ 0] Bl
AZRCEYAESHE R | - B0 5 BRI 0] B B8 A [5] B 2k X
B o

[0140] THHIELAZH L EYEEHER 2 EBIURERI &K
RN H W R s S RIB (NRTD) ~ JERZE 2 B sk g A BI(NNRTD) ~ &£ H
Pt 111 1) 751 B HLAth i T BE W) -

[0141] R&E@MEEBNRTIETER £ KEAZT) 5 #FFEE3FEdd]) &
PEAE(AAC) 5 B R E (d4T) 5 AR REBTC) 3 FIE-RE(1592U89) |
fe] 12 ¥8 & — UT {£ @5 (adefovir dipivoxil)[ & (POM)-PMEA] ; & 4 K& &
(BMS-180194) : BCH-10652 : B ZMi&[(-)-FTC] ; B-L-FD4 (/R B p-L-
DAC H a4 R B-L-2",3 - B &-5- & -FUE e % F) » DAPD - ((-)-B-D-2,6,-
TR AR AR 0 RO TEARE (FddA) o HA Y SENNRTIEERE
AL (BI-RG-587) ; fEfL 41 T (BHAP » U-90152) ; {7 & m (DMP-
266) ; PNU-142721 ; AG-1549 ; MKC-442(1-(Z & - H &)-5-(1-HE 2

EL)-6-(FRE ) -(2,4(1H,3H)- P g i) & Ko (+)-#AH 2R A(NSC-675451)
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KB o B 7 & & H S AL 5S> £ E (Ro 31-8959) © LA E
(ABT-538) : HIith I % (MK-639) : == 95/ 2 (AG-1343) : Z % i &
(141W94) ; fir P70 & (BMS-234475) ; DMP-450 ; BMS-2322623 ; ABT-
378 3 RAG-1 549 - HAtHURFEIGERER ~ mES - IL-2 - TL-12
1% ftf P Kz Yissum ProjectZE116079% o

[0142] BERPEAZFLEYEER N EREE BRI aE(LE
AR HREEROE - REBERUN L o AL &Y oA Ko
HURERBH &R RAIE R HMER - BarvEV TR ER - GaEE
A BRI At B8 23 (tamoxifen) K 1.3 oK 25 (toremifene) 5 75 FEGHIHIA] - £
FE {2 A PR 7Y 2K # e (letrozole) ~ [A] A Hf Mk (anastrozole) & < 74 3= H
(exemestane) ; B 7 K7 '8 A & B (9 4073 JE#A (prednisone)) ~ Z2f# ({5140
L T H ith Z2 [ (me gastrol acetate)) ~ Ko MR 3R <2 #S 15 DU (19 40 9. 4 =) BF
(fulvestrant)) - LI MR AT RR e HoAhEE fiE < 08 R B 7R o] BLA S8 BH (k
EYVHE - LFEEREETERE - BFEEARN AR (flutamide) ~ tb
| & Bz (bicalutamide) & JE & F# (nilutamide) ; {& &= f% £ R B IURER
(LHRH) LY - B 5= N ILfE (leuprolide) ~ X & Hi MR (goserelin) ~ i &
Biti A (triptorelin) kz &H B % #£ (histrelin) o LHRH ¥ £ B ( 1 40 # #% B ¢
(degarelix)) ; [ 3 <2 #S PHER B (140 B 5% & B (enzalutamide)) 5 K HII ]
MR E A < BRI (P40 EEFF FE (abiraterone)) o

[0143]) THENCHERBEEEFEFRERERIIMEZBE
ARGV T Bt B 2 BRI . HoAh BRI AH S B IE P - RS A
76 +E $1 ¥ EGFR ~ Her2 ~ VEGFR - c-Met ~ Ret ~ IGFR1EFIt-3 & $t %

FE EMH A B & & 53088 (75 0 Ber- AbL . EML4- Alk) Z I B 20 /S © $1 3%
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EGFR Z [l fl] ] €1 15 &= JE B JC (gefitinib) K 5 8 & JC (erlotinib) » H $t ¥
EGFR/Her2 7 {]l il B[ &1 #5 {H A R 7% 2 0] 2 J& (dacomitinib) ~ /A& &
(afatinib) ~ $fi7MH% & (1apitinib) & 2K A ES JE (neratinib) - ¥ EGFR ~ fifg
BIEEA IR P25 B i (cetuximab) ~ 0SB {i(panitumumab) &z 78 &
B Hl(necitumumab)  c-Met 2 {1 ]| 0] BIFGFRAFHIEI2H S (E A o thZ A
1) 2% 40, F5 B 4l R BE $7 (onartumzumab) ~ #1258 F J& (tivantnib) &2 INC-280 -
$1 ¥ Abl (¢ Ber-Abl) 2 &% K| & % §f J§ & | (imatinib) ~ 2 /D & |
(dasatinib) - J& Z& % JE (nilotinib) & I 44 %5 JE (ponatinib) » H #f ¥ Alk (5
EML4-ALK) 7 B8 615 72 %5 2 (crizotinib) o

[0144]) [0 4 Bl & B FGFR Il B 40 & 0] fEfE — Sl R A
X e ISR B FE ST ¥ VEGFEC VEGFR 2§68 » BCVEGFR Z 3 lig 11 ]
Bl - $+ ¥ VEGF Z fii fe sl HAM a M 5 'E &5 H KB i (bevacizumab) ¢
fo #5178 (aflibercept) « VEGFRH NG ~ #1H B K Ho At e 1B AR Rl #00 fi
i B A R % &7 JE & JE (sunitinib) ~ Z il JE JE (sorafenib) ~ [ P 7% JE
(axitinib) ~ PH it JE 4fi (cediranib) ~ MH ™ i & (pazopanib) ~ Fa £ fil IE [
(regorafenib) ~ 7537 JE4h (brivanib) ;z N {Z i JE (vandetanib) -

[0145] e AE F A AN(E 5t B E RS LB RAERY - HE T
TSR Z S o BYBE R 2 B <2 BS #E [ B B 4H & AR B SR TS8R BNt o T B
KERLEYHE 2 ERINE P FEPIBK-AKT-mTOR #& 1€ 7 #]I A ~
Raf-MAPKEZE Z HIHIE] ~ JAK-STATER A Z {IH1E] - REHEF(EER
(protein chaperone) K 4l A A8 3 2 A - HII I A -

[0146] #f ¥ PI3 B By ~ & M & & H AR R 2 AL & 16
(topilaralisib) ~ I & 4 (idelalisib) ~ 47 4 (buparlisib) - mTOR ]I %]
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il (58 40 & 1 B &= (rapamycin) ~ P4 £ 5 ] (sirolimus) - IH 2 5 7
(temsirolimus) FZ {K 4 5L 5] (everolimus)) o] BIFGFR{l & H(4H & - HALE &
B P B FE(E AR B8 JE JE (vemurafenib) &z Z 11 SE T (dabrafenib) (Raffl]]
&%) F 1 2555 J2 (trametinib) ~ 5258 2 (selumetinib) &z GDC-0973 (MEK
MR o — 2L IAK(EI 40 » 4077 JE A1 (ruxolitinib) ~ 5 3 5 & JE
(baricitinib) ~ FE£ A % JC (tofacitinib)) ~ Hsp90 (40 - IH 8% g @ =
(tanespimycin)) ~ #8 Hi Z& (<58 M % Bg (B 40 - e {8 & 45 (palbociclib))
HDAC ()40 - 5 Ec =] fifl (panobinostat)) ~ PARP (40 » B 1H &
(olaparib)) }z 2 & Bg #2 () 20 - § & £ °K (bortezomib) ~ K JE £ oK
(carfilzomib)) Z I FI /N a[ BLA SR IA(E &Y & - fE—SLFfEPIF - JAK
IR TAKL 2 B R TAK2 R TAKS o

[0147] HhBRREAZEF(LEYHE C EREOFELEREE
& 0 EEUIATRE R Ho A B A R R A 2 B A 80 2 B B A (IH A 3R OR £
N PH L& (gemcitabine) ; NHEAECR IR #8102 Ph fth 2 (docetaxel) 5 HEAET
| OK #8500 KV R 12 BF (paclitaxel) ¢ IF $8 30K K $8 0 55 55 il 2
(pemetrexed)) B¢ &5 PH L& IR T R4S SR+ (Abraxane®) -

[0148]) & 2 ALER BB B E Ath £ 4 B 6L 15 B a0 b B L B (B i
(BAFRRY)E T+ (nitrogen mustard) ~ fiff ZE o g 07 4EY) ~ b Aehife s - oo
Ak R = & &) 0 58 4 PR W% BE & It (uracil mustard) - E FF
(chlormethine) -~ IR W% B B (Cytoxan™) ~ R IB Wi EE KN - E & @
(melphalan) ~ % T & 4.7 (chlorambucil) ~ R85 (pipobroman) ~ = fif
LE-ER - =W ZEWA-EERE - 508 % (busulfan) ~ REFJT

(carmustine) ~ )& 5 5] )T (lomustine) - #f {£ & (streptozocin) ~ #ZE K EIE
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(dacarbazine) J % B0 i (temozolomide) ¢

[0149] BLUARZEIH{baYHEHER 2 HitSBEEERaRE - ZREE
(DTIC) » 517 b 28 5] H A (L 22 A EEY) » sEW-REF]T(BCNU) K IEET
TS ET o HDTIC ~ BCNU - JESA R S pg 2540k 5 IEEH ~ &
Flm K DTIC Z & 5 BCFEMNE - R AR (L&) 7Rul Bl e 5%
EYHEG > HEFEEOTERe MEE-2REBEERF(TNF) Z 45
Rl -

[0150) & 2 (L2 B B B H Al s B B 5 1 a0 i UsH 7 (B 4
(EAREERETUR - e E Oy - RO & IR 5 2 b B 71 &
Bl - FEAOH LR ~ S-FRELE - FIRTE - MR E (cytarabine) ~ 6-5i
BNENS - 6-Ui X SRS ~ B % & 22 fi /& (fludarabine phosphate) ~ 15 =]l
7T (pentostatine) k&2 &5 PY L& -

[0151]) & 2 ALEIE B fi e B & — 2 S E il L KA
EY R ETTEY(PINEEFLEYE (vinca alkaloid) ~ FLlEREIAEE
E§ - MR+ (lymphokine) k& 72 5 [1 3 & (epipodophyllotoxin)) » Y&
& W -~ & & ¥ W (vincristine) - & & Hf 3 (vindesine) ~ 1 K &
(bleomycin) ~ 4B ZD (dactino-mycin) ~ %42 (daunorubicin) ~ /I
&L & (doxorubicin) ~ K ZL L 2 (epirubicin) ~ 42 LE 2 (idarubicin) ~ [
A Fr (ara-C) ~ RPFFERIZEE(TAXOL™) ~ SR Z& (mithramycin) ~ K&
B8 BU & (deoxycoformycin) ~ % HE E-C (mitomycin-C) ~ L- K% fg

Mz W g (L-asparaginase) ~ +B 2 (JUH Ky IFN-a) ~ {K&EH H (etoposide) &

=,

e g (teniposide) e
[0152] H i MEEI R ERE A ~ CPT-11 ~ FIACERME - 2 ih
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M~ RERME - B IR - IRBEERNY - RIRGIEER K 2R IR -

[0153]) JRE@EAVHMEBEMRGEORERAETE > DLEEMENE S 36
HEEBIEISIE > N-REM S RIEERR > $AicisESY) » sE0IEST KR
M EYRIERESE  ARMGIE  FUREERE  HERVURER > B
o MEMERRAT -

[0154]) LAt 08 250 B0 F5 55 40 B 2 2k B 470 (Herceptin) 2 J AR /G TF
Bl o 4L S F (3EACTLA-4 ~ 4-1BB B PD-1).2 i B » SR4AAE A F (IL-
10 ~ TGF-BZF) 2 Pifs -

[0155) HALfUEE/NEfEHE R MBS 2 Hie Rl - sEutg(t
RF~2 388 (BECCR2 K CCR4) Z HEHi Al -

[0156]) HAMTUERIINEFEMERRE RS Z DU > 5807 B =%
2 THHREER -

[0157]) Hise % m B a6 28 IR A - S pkiIk - DNAYZ B K E 4R IR
% o

[0158) AN%E AR RZEILELEIEER 2 75 R
HILHER T TR « A HIRBIH AU R SR « Pl > ZHE(BEE
PR 2 R B iy T Physicians' Desk Reference | (PDR » 540119964 i
4 » Medical Economics Company, Montvale, NJ)tft » H #5504 A L1 [ H
ZITEGE AR HF - [E] A SR A — R

B ZETN Y R B

[0159) EMfFEEN - AFPLEW LB EESY 21
Bl BEH OV GIE AR LE YL E SR b w LB e /b —EE

geEd Pl ZEKRIRVAEE o IFH W) AT LU g Rl o Rl 2 5 FUE
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- B FERIIEREAEE B MEERERIUEHE 2 &I E - AR 2 E
RAEA L o R EE] B R (B IEIRE R > IS S NIEE - &RRERE
KEEERGIREE) ~ &ER (140 > F& AR A B AR BGRB R - BLIERE HE
Ban o SREN - &SN~ ERZRER) ~ IRER - EOETEER - FRIRES
KA EERERECEIRED « ST - RESSERNIES - 5
Tl h A EREFEE D 2 R B E S IR B AIASIA - JRERG 1%
ELELFERFAR A ~ BIARAY ~ ST ~ BERRA SR A AE S B E © SR > B
MENECE NI H - JEERG RS 2 B —E (&1 2 - SOl PIanFE
EHEERERN - HNECHEEHE LB HEE Y AR T EEE AR ~ &
B R - AU BEREE - REE - AR EHER - RS KEE - BA
S EEEE ~ KME - B AGIRECHMERE ~ SRR R AR O i R FR G P

L -
[0160] 45t U7 ELE BSR4 ) > 3L A B — B 5 HEES 08 1]

2 BRI o iy — R BRI L Y BB TR Ty - AR A3
HHEE Sty > JEVER i BRI RUR & i B B AR R BB PR E % TR 5K
BINEGIOREE - %28 - RECHEM TSP - ERPETEMERER > H
A R Fe B TEMER Ty LA~ SR BB 2B~ L ER BRI R - A
b ZFHEYAE LT sel -~ UE - BB - D&t -~ 555 - R
B~ BRI~ ROEIR - FLIR O BR - AT - RBEI(RERP AR RET
) aAPNSZEI0EE RS (G ZWER ~ SR EEHE R I -
PR ~ R RS E R R IR E A R o

[0161] AR GFEHRHECYIE: - JEMb eyl A o 8 & 2 Al
{THHE LR EERE - HEMLEWEE B4 aE > A AT 2/ R

% 53 HEWHRE)
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2000 AL » BHIEMEEEYE R EaIEFY /K > AR 038 i i 2k 3R %
LR B R EE B — 21 ifi > Bla04y40H -

[0162] =EMPE L —SEFIRIEAME - AIEMHE - R - ILFLHE
B ~ HEEMERE ~ B ~ PIHLEEE - BEEEsSS - (& REE - =% - T - W
$5 > PURERAER - B LGS IERE « SRAEER - K - BESE R HERRAER o BH
AV a] 54 ELTE VR R - SR O - RERREE B KR R FlE
Bl fo S0 o DI - S A0SR TR T B T s S FE AR SR B P s 0 EHR A
K ARURER o A S HHH ) AT & F EC DL T MR R o3 AL R i 58 R TE B E
e P LR 2 Z AR TRER ~ e B B RETR -

[0163] ZFHEYMIFHACKREMEE » ZHIEHLS mgEL100
mg > FIEEL10 mgE4Y30 mgiE MRy © fiish " BRI RiEEaE
Ry RS N e e H M AL oY) < BB B 2 Y [ 5B > SHILaH
et R LIEA T EIGRNUR L THE B IRV R DL R &~ BRI A -

[0164] ‘EMbEY AT EZEIEHE AN HEE LB HETNE
8L - 280 > JERRER T IR 2 (L eV L ER AR H i B RIAR R AH B 1B 1 2K
HEE - ZFBEPRBIUEE RN - g fLsenl - K2 HR ey
(EA] 87 2 Fik ~ BEMLE - BEERZENE LB CEE -

[0165] RBEFEERMEEY) > sSHOFEH - (£ XTIV RS P15 48R
PRI Uk e A AR R eV 2R REYHIERTHFEICHESY) - &
RIS THEREC 4H & Y8 R 1 B - B MR 18 19 A o B B FH & )
o DUMEHEYI R SR dl o e E F A0 BRI - SE0se ] - B KB
o PEILERFERIC Y A oy e B AR 2 BRI - 2 BRI & H
#1%200.1 mg £ &7500 mg A ZEIE LR 7 -
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[0166] ASEHA ~ g B sl AL o] & (1 78 AR B A HAt 5 2UR BC LLRZ
HRETHEACZRZES B - BHIMES > e EOUETEE N EIEE
7 RANEEIE Sy 0 BEEANAIE Z EZBFEP R - REE S AR
BIOUE T ZAefE B st A BT e B A+ I RG BUL BRI 57 T 7y
B o AR A R 5 0 VA T B  REVMRERSEE RN TS
BrEizE Wl EafE ~ + NI R ABAER MR IR EY) o

[0167] HIfFAARZEH LGV REEY) LUE&L O BGEfE 5 &8
LR BEKER - EEa % B - KIEECHMERF R - KEA
AIECH > SEAIARETH ~ ZIROH ~ Tl B e A A SRR R 2 FLIR 0 DR
Pl Ko SR e R ]

[0168] MW A A ZHEY)EEREEESE E ]2 2 KM B
ARERRNEDE G T LB RERFR ~ KEE - REEKERE SV &
AW BRI iR BE e E 2 ZHRIP R - e — S E AT - PR
4% O B P R IR I B DU Rl S s = B (R A - e el R M
BRI ETEL -  FLBERTEREB(LEEYR » NE(LEE M ERE
B2 T B2 B ER U BE R IR A% © DB UR ~ IR REE R &) AT A L EeE &

HE T AREREICY L R

[0169] ELEE LoV GV ZERGATIREAY) - RFEEAY
(GEMTAPGECEE) ~ BEIRRE ~ a7 U BN R ZE (L - fiakE
A - HePra] LU PUG R 2 /D3 o7 8 Hl) PR K H O 33E < EARHY B 12
REREZRIFIES - ANEEREUARPUEE ZEFIRE - Ak ES
ERPREEED s AR B ENE - BEFER - BRER MR R EBEURZE Z
NZEATERTHIER -

55 HEWHRE)
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[0170]) #HEE ZHEYTE EMBEESYIER - LEFEHEY
A FE M R RO > BT SRR AR o OB R AT RLEE R R R AR
> BCRTREZ R BRI T BE 2 B B K MR ERI4E S o (LE B~

AERAE3E I 2R - FERSEIARERTES - EREHERH L Fil
WP R~ EE R E B E B R

[0171] A#HIEY 2 EERETRBLLTMEL © GIaETA
BZRHEMR - bEW BT - BERERN » KRB H)
Br - BEEH AT AEFLEY LHEORE M HAZREMEL > %%
REGERE - (LRI - BiKM) RIRERE - BHMNE - A%H
L&Y ERL0.1 wivB 210 wiva b &) 4 10 & & /KK R HE At
DAAR IR RE - —tlm AR EHEKEAEATRELN] ng241
g E—EEHA G > HE@ELSEHELSTREL0.01 mgE 47100

c RIS PR NERERE L HEREEREE HELE AR HE
FAREE - FRE L&Y B AV U - BPEI < Bo)y ~ R HIEEIRE 2 &
B E - A 20 8 iSRS B R AU R SRS B - S HE
ARYMHETT 2K o

[0172] K& W)Ira] Bl — i H A S MRy 4 & 3R » 8%
— B H A EM A T RIEE AR ER - SR OPURER - B - biig
R SRR - R AR~ OF R R HAEY)

B A EE PRI

[0173] KL 5—BEEGRNECEE - BIEER - ERBK
B 2 AZBELEY)  HENEBEMARRE - mEERR S HOER
SNEBLE RS N ) DU 7E fir K E B 4HER B A (BLFE N B) 1 Z FGFREg - R #5 i 4E

£

% 56 HEWHRTE)
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Ta b aY Ik 45 & 2k R FGFREGEC AL B8 - I - AR HEFE S AL
FiEsE &Y 2 FGFREG ST -

[0174] AFHE S EERMUEZEL ZAZRHLLEY - T B
Z T IER, 2(bEYEAERLEY)  Hbh—RSEFEFERE
FHRFEEBEBEAERE AR FEYE RO RAEE 2R FE
ENEHEHNETFERICNA « 0 ARZELEYF 2 & B %18
BREERIRR) 2H (JRERD » BI50) « °H ORERT > BIfR) » 1'C ~ 13C -
4C « BN~ 15N~ 150 ~ 170 ~ 180 ~ I8F + 35§ . 36C] ~ 82Br ~ T5Br ~ 7%Br -
TTBr ~ 1P AL TR I o ff ARSI RS AL & Y R EY AT M A
Rz R 2 ey EERATE - B4 s - B8R
FGFREBIE D R F 70 A » GFAH ~ *C ~ #Br ~ 21~ PP S Z (L&)
— MR A IR G ER > 1IC s PF 1T 1P 1A BT
Br ~ "°BrE’ ' Br— & B A e

[0175] pEmgtfg " s M fEen o 2 " KB L e, hEfaZED
— B RE ARG Y c E—EERA R - B REGES TH
1HC T PSEPBrAHEZ BE o A RIIRE MR Z O AARIE SR 2
G E BN AZEELSY) BALIER MG R R AR -

[0176] JTRSEERD < A BE(L &Y T M A &R B8 o A KB Bl B E AL &
Yy o —REME 0 W EHER & RCEEE R 2 S (IRELRIEE &) 2 BN
WIEEL 2 AL &Y B FGFRANG 2 &5 & 0966 71 - RIL > Al L&
WA IERE L&Y 8 R 45 S A FGFRATE 2 s ) EH B Bl H 45 & 5 70 1 79
i

5 57 HEEHIEREIE)
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[0177]) AZEBH7REL$E 2 H 5L P 2006 9% =4 TE 5 FGFRAH R 5 i 50R
iE ~ FERHIE ~ BEPRI ROA SR R HRIR AV B 25 540 - HAERE —= (@
Bes o B EEGEAREEEANE ARG BHE S
V) o EEHTELERE—SPAESEEHNBHEEHE T 2 —HE
B BBUEA NS EEEEE Rz CEE s B - BINE s E 0
BHTHR M EERT SRR - 2EHENERPA ZSHHAS IR EEREH
o FEORFFR Bl ey E ~ BRI R/ BOR & 8H oy < ZER -

[0178] ARZUHRFEBN N EE G Ear st o AR i - JREDIT &
BICAZE R T B 8Y > B A AR 5 =R FIASEE B - 20E IETH R o & e
Ao BRI BB AVERRE A FAEEISE R ZEIERE S8 - R
B AL &Y BT ATl 2 — 5% FEFGFR ~ fIH & -

il

[0179) T XIREARZFBIHLEY ZERER - FrARBEM RS RKA]
HEBES SN IRBILER TP A 2T &R o £ Waters & & 7€ [7] 57 B
2H B — g (e TR E A LC-MSHIL - AREEIFILE &
AN HEER - KRR R o 2 A4
" Two-Pump At Column Dilution Configuration for Preparative LC-
MS , , K. Blom, J. Combi. Chem., 4, 295 (2002) : " Optimizing
Preparative LC-MS Configurations and Methods for Parallel Synthesis
Purification ; , K. Blom, R. Sparks, J. Doughty, G. Everlof, T. Haque, A.
Combs, J. Combi. Chem., 5, 670 (2003) : F T Preparative LC-MS
Purification: Improved Compound Specific Method Optimization ; , K.

Blom, B. Glass, R. Sparks, A. Combs, J. Combi. Chem., 6, 874-883

% 58 HEWHRTE)
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(2004) - EEAELL TR T B o dE AL EYVIRT ot MR A B 5 o
Fr(LCMS) LR & fEtm bR © 45 © Agilent 110051 - LC/MSD ; Eff :
Waters Sunfire™ Ci3 5 um#irf®€ » 2.1x5.0 mm ; E&FE © BEIHHA @ &
0.025% TFA Z/K R IEEIAEB @ L5 © BEE2%£80% B » {£3/738 W » i E)
R0 T/ 5788 -

[0180)] —ibprdlfs Z AL &Y R E G TR IRERERDE
A M HI 25 §Y 20 MH = 80K A & # (RP-HPLC) B3 B3 Jag At (B B2 2 o e
U0 Ry B AU B (e R A 1= 5 A JE@ A (RP-HPLC )Y & AL R 4

pH = 24t : Waters Sunfire™ Cis 5 pmfirf€ > 19x100 mmiStE
HLUT B EE - BEHA © 20.1% TFA (=8 L8 2K REEIHEB @ LK ¢
ME)RERRE30Z A/ r 88 » (EHW R[22 K " Preparative LCMS

}

Purification: Improved Compound Specific Method Optimization ; , K.
Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-883
(2004 ] ATk 2 (b & ¥ e 2 M5 A i & {65 & (Compound Specific
Method Optimization protocol) {47 B fE ¢t B 2 EE&WHER - 30x100
mm & FEFT 2R B R R 602 T/ o8 -

pH = 104fi{t : Waters XBridge Cis 5 pm#fiz{& » 19x100 mm%E £¥ >
HCUTERE - BBIHA © 30.15% NHLOHZ /K KAEEIMEB @ L85 © i BhR
REI0ZETF/ i EHWUSCEN[2 R " Preparative LCMS Purification:
Improved Compound Specific Method Optimization ; , K. Blom, B.
Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-883 (2004)]H 7 i
ZlteYRnEnhiARELFIREsTEEEH S LY REL -
30x100 mmEFEFT 2 B R FR BT HO60=Z /778 -
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1
N-{[2'-(2,6- = #-3,5- — K EFH)-3'-fI&/ £-2",3"- ~ & -1'H- 1%
[(BRLE-1,4'-[2,7]EEE]-6'- %]EF'E}W)%@H‘&

AR © 4,6- ZH i

N CI

[0181) f£-78°C FH2,4- ~ & -5-Z & B B L 0E (10.0 g » 45.4
mmol) j* ~EHHE(100.0 mL)H 2 \BHIFIR FIRE A E R T ES(Lin
Z B HE(50.0 mL > 1.0 M > 50.0 mmol) - 2/NEF 2 1% RERIERE X
B8 (Rochelle's salt) Z BfA1 AR Z R - #BFE12/N 2 1% > FIDCM (3x150
mL)ZEHUKE R « 8 0F 2 AHIE & Na SO HZ 18 B 1t B 25 R 4 (5 FIUHH B
(7.51 g > 42,9 mmol) » HRKHE - S M EHFERANT T8+ -
CsH4C1LNO [M+H]* m/z 2 LC-MSEFE{H : 176.0 ; EHEE : 176.0 -

HEE2 © N-[(4,6- ZZ W IE-3-25) HE]-2,6- —#-3,5- HHF BTN

O/
F
o NH ClI
F A

N ClI

[0182]) F£ =B T A2,6- % -3,5- " HE EFEH(9.03 g > 47.7
mmol) ~ = ZFEFEM FAEH1(38.0 g ~ 180 mmol)* _F H (60 mL)/=
AL (30 mL)y s 2R AE R T o BUNMo R In4,6- — &t ez (8.00 g

5 60 HEEHIRIE)
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45.5 mmol) « I/NEFZ 1% - fE A ZE FER L EEY) A MEEFNaHCO; /K%
/R (200 mL) - FTRR &Y HDCM (3x150 mL)ZH - &6 FHHKRE » &
NaxSOu4iz e HOR YA - BWERYIIEW B F(H&0£0-40% EtOAc X C i /ARE)
WAL/ EIFTEEYI(15.0 g) » Ci4H;3CLF2N20, [M+H]* m/zZLC-MS&EtE
B : 349.0 ; EhufE : 349.1

HEEE3 0 3-[[(4,6- Z FII0E-3- ) HE](2,6- ZH-3,5- Z HEHFKH)
W] -3- (5 BB B

[0183]) fEZ0/ [ [RIN-[(4,6- FMEWE-3-A) & 1-2,6- ~&-3,5-
HHE A (3.50 g > 10.0. mmol) A TUFEMLIF (20 mL) F 2 B HEE7R R
NaH (60% w/whHHEP1H S > 421 mg > 10.5 mmol) ° 105788 212 > ZFIK
MZEN_FEFE1.92 mL - 15.0 mmol) » 55NN Z 1% - K JiE F & AT
NH,.CUKER A - HFDCM (3x100 mL)Z£HL « & HAEE - 4ENa>SOy
BZtE HOBEYE - BB F(H&0%E0-35% EtOAcY A 45
FIFTEEY)(4.20 g > 9.1 mmol) » C,gH oC1,F,N,05 [M+H]* m/z.> LC-M$
STHEE  463.1 ; BERE  463.1 ¢

EEEY 0 6-5-2-(2,6- Z4-3,5- S HEEKH)-3- {5 H-1,2,3,4- 1T E-

2,7-BSE-4- HEE 2 fE
Fo o
~0 N o
F 5
N Cl

[0184] FE=0m T [a3-[[(4,6- ~FMENE-3-2) H A ]1(2,6- —#.-3,5-

5 61 HEEHIEREE)
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HEE R B A]-3-EENEE ZB5(1.50 g » 3.24 mmol) ADMF (15.
mL) i 2 A R TR IINaH (60% w/w LB F 0 337 mg > 8.42
mmol) - fEZEFTER SR ELIOC - SN2 1% > AHIKIEYE =

 NIDEEFINHACIZAOE R (50 mL) PUP R B - #E 2 1% - {EEZEF
1 [ B 15 F HE B (L A ) (0.95 g > 2.23 mmol) » C9H 3CIF2N,0s [M+H]*
m/z 2 LC-MSEFE{H : 427.1 ; EEifE : 427.0

SLEES L 6-2-2-(2,6- 4 -3,5- THH S K E)-1,2- " &-2,7- B UE-

3(4H)- [
O/
Fo
@@1
F 2
N el

[0185]) fE=H P RI6-F-2-(2,6- _%&.-3,5- “HEERE)-3-fl &4
-1,2,3,4-V04,-2,7- 08 -4- B % 7, F5(0.95 g > 2.23 mmol)jA 1,4- ZIEF(5
mL) 7 B R PRI EALE (4.0 Mt ZIEEGEH > 2 mL > 8 mmol) « KT
FREVITIREL00C - 4N 1% - 2AlIEYI 270 > FEMINaHCO;
KB RAR > HFDCM (3x100 mL)ZEH] - & A HE - &NaySO.528E H
YR o FRERMIIERYIE F(FA&0%0-30% EtOAc DCM) 4 (LB FIFTEEY
(0.75 g » 2.12 mmol) o C;¢H 4CIF,N,0; [M+H]* m/z> LC-MS:tE (g :

>

355.1 ; EhpfgE : 355.1
HEE6 C6'-F-2'-(2,6- #-3,5- THFHEKHE)-1,2"- " &-3'H-1F[ IE

PE-1,4"-[2,7] BE0E]-3 - B

N “Cl
5 62 HEEHIEREIE)
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[0186] fE=if I Imj6-8-2-(2,6- _&.-3,5- “H | AFRE)-1,4-_=-
2,7-BRNE-3(2H)-H#(1.50 g » 4.23 mmol) ) DMF (10 mL) 2 57K &
BRI IS $8.(3.03 g » 9.30 mmol) & 1-38-2-5- 217 (701 uL > 8.46
mmol) « 5/NB% 2 1% > K2 FE FH 8 FAINHLCL/K 5% % % » H FADCM (3x75
mL)ZEHY « ARG » &Na:SOaz ) HRHE - BWerY AW F(H&0%
0-50% EtOAc 2 C. i /A M) @ (LB B AT ZEZE Y (1.20 g > 3.15 mmol) -
C1sH6CIF,N,0; [M+H]* m/z. 2 LC-MSEE{E : 381.1 ; EEpfE : 381.1 -

EET - 2'-(2,6- #-3,5- HHFEEFE)-3 - [m -2, 3 - 1'H- 4%
[ZRAE-1,4'-[2,7] BEIE] -6 '- @5’/7/5

[0187) FE130°C TN ZE TH6'-5-2'-(2,6- —&.-3.5- “HE &
KEH-12- —F-3H-B[ BN HFE-1,4-[2,7]1E0E]-3'-f (040 g » 1.0
mmol) ~ FALFE(0.12 g » 1.0 mmol) f B " EH gl & 2 [1,1'- B (305
Bl L) — ik #] —ESEAD (1:1) (86 mg > 0.10 mmol) Y N,N-— HH B FH i fizr
(6.9 mL)rh 7 [ JE R &R # 6/ o [ )i F B AT NaHCO5 /K05 R E TR
HRZEEZBR(3%20 mL)ZEHY - &8 & 6F 2 F 1% g F B KR - 4EMgS04EZ
e o BIE HACREE TR - BWEr WAL B E(FH&0%£0-20% EtOAc
DCMIEEE) 4L B EI AT EY)(0.28 g) » C19H16F2N30; [M+H]* m/zZLC-
MSEHEME : 372.1 5 EE{E : 372.1 ¢

LEES 6 -(JEEHE)-2'-(2,6- U #-3,5- THFEEHE)-12"- -

3'H-#Z] B -1,4"-[2,7] BE0E] -3 - f7

% 63 HEWHRTE)
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=
S NH,

[0188] AE-78°C T IH2'-(2,6- ~%.-3,5- " H |\ ERE)-3"- I & &-
2'.3- - 1'H- B[ BB N E-1,4'-[2,71EE0E]-6'- FH 5(99.9 mg,0.269 mmol)
THF (5 mL)F Z\EFERTAM LT EE b3 (1.0 MPRHZED > 0.54
mL > 0.54 mmol) - 2/NF 2 1% » K IER &Y HEEMNHCURZERZR - B
M LW LZF(3x20 mL)ZEHY - 88 & fF 2 A1 g FB/KE R - &&MgS0457
e o IR HAE R TIR4E - BerY N B E A HPLC (pH = 2> ZH5/K
+TFA) F4 (LB E 2 ETFABR P 2 FTEEY) (15 mg) © CigH20F2N;0;5
[M+H]* m/z 2 LC-MS:t+E{H : 376.2 ; EEn{E : 376.1 -

HEE9 S N-{[2'-(2,6- _%]-3,5- HFEFE)-3-HlF5E&-2,3- &-
'H-BZ[ BB - 1,4'-[ 2,7 ] BEUE] -6 - 2] 2] I S e e

[0189] 1= IR T [ 6-(HE A H A)-2-(2,6- ~#.-3,5- “HAERE
E)-1,2-&-3H- 1R [ BB N kE-1,4"-[2,7]1140E]-3"-Fd(25.5 mg,0.068 mmol)
S EHE(4.0 mL) o 2 IR E R R BRI IIN N- RN E LR (46 pL o
0.27 mmol) 2 2- N % EE & (2-propenoyl chloride) (5.8 uL > 0.072 mmol) -
37882 1% 0 RIEMBAMNHCIAOERZER - HH R B2 - & &0
ZH G & NarSOLHZ IR ~ 188 A AT RUER R 4E £H2)e - MHEYIN B4
HPLC (pH = 2 » Z}5//K+TFA) F4{EEE 2 ETFABRZ 2 2 P EY)(15
mg) o Cr,H2FoN3;O4 [M+H]® m/z 2 LCMS:EFE(H © 430.2 ; HEfE -
430.1 - '"H NMR (500 MHz, DMSO-ds): 6 8.63 (t, J = 5.6 Hz, 1H), 8.40
(s, 1H), 7.07 (t, J = 8.2 Hz, 1H), 6.97 (s, 1H), 6.31 (dd, J = 17.1, 10.2

5 64 HEEHIEREIE)
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Hz, 1H), 6.11 (dd, J = 17.1, 2.1 Hz, 1H), 5.62 (dd, J = 10.2, 2.1 Hz, 1H),
4.95 (s, 2H), 4.43 (d, J = 5.8 Hz, 2H), 3.89 (s, 6H), 1.76 (q, J = 3.9 Hz,
2H), 1.46 (q, J = 4.0 Hz, 2H) -
BpI2
N-((3-(2,6-=#-3,5- & EFE)-1-Z&-2-ll&5-1,2,3,4- T &M
WEF-[4,3-d | E-7-55) B &) PN M i

HERL ©7-F-3-(2,6- _#-3,5- HHFEFAE)-1- J2%-3,4- G WIEF
[4,3-d] BE5E-2(1H)- i

~o
1
~o NTONTS
F ~
|
N

[0190] fEO0C M ELRE =R (344 mg > 1.16 mmol) /ACH,Cl, (12
mL > 190 mmol)F 7 77 F R NIMLRE (0.250 mL » 3.09 mmol) - B %K &2
JEREMAE0C NREE107 88 » BEZIRIIN-[(4,6- ~ FIE0E-3-5) B A -
2,6- “F-35- _HEAEFREOEHNIZE2FA&ME - 900 mg > 2.58
mmol) j*CH,Cl, (8.0 mL)F &K - {E0°C T & SR IER &I EE 1/ -
ke L ZTHE (2.0 M > 6.4 mL - 13 mmol)iR N EZNKIERSY)
PEE RN, N- RN E LB (920 pL > 5.3 mmol) - BE& K FTSESYTR
2 ER > BARE > FEEMNaHCO: KA R) %% H FAEtOAc (3x20 mL)

% 65 HEWHRTE)
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ZEOY - GG 2 A RIE & NSO HZ 1R HORME S EIH Y 1-((4,6- &M
WE-3-56) BB )-1-(2,6- —&-3,5- “HEESE)-3-ZEMK - TP E L
JBRETADMF (20 mL) & » $#Z /K /1Cs.CO; (1.70 g » 5.2 mmol) - FE&IE
5C THRIEREYBIHES/NEHEZTHK > 2Al 2= > AKEKAEA
EtOAc (3x20 mL)ZEH - &£ & ff 2 A& Nar SO 1R HIBHF « FTiSHF
BIEEEERT(225%%£55% EtOAc CiR) @GR EME aEfE > E
#] o C17H17C1F,N30; [M+H]* m/z 2 LC-MS B {8 : 384.1 ; B E{H
384.1 o

HEED 0 3-(2,6- _4-3,5- HEEFHE)-1- 7 H-7-ZJFE-3,4- &1

TEFF[4,3-d ] IBIE-2(1H)-

[0191] fE120°C T K7-%&-3-(2,6- _&.-3,5- “HEEFE)-1-LE-
4- — G IHLIE 3£ [4,3-d|MEEE-2(1H)-FE (460 mg > 1.20 mmol) - 4,4,5,5-11
HHEL-2- 0% - 1,3,2- A SRR (240 pL > 1.4 mmol) ~ BEE(=FRE M)
(0) (0.08 g > 0.07 mmol) Kl % ¥ (0.66 g > 4.8 mmol) A 1,4- ZIE {7 (12
mL) }z 7K (4.3 mL) §1 2R S YRR o S M 6 F NaHCO; /KA K &
W HEZ® ZBE(Gx20 mL)ZEH - &&0f 2 A EHEAKLRF &
MgSO. 4z 1% » B8 HAL MEE TR - Ber W AWE (H&0%0-40%
EtOAc 2 Chi /A HE) R4 LR EIFTZEEY) © CioH2F2N30; [M+H]* m/z2
LC-MSEHE1H : 376.1 ; EEfE © 376.1 o
HEE3 1 3-(2,6- Z4-3,5- SHEEFHE)-1- 7 -2 [ 55-1,2,3,4- 77

% 66 HEWHRTE)
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HUIEFE[4,3-d] BGE-7 - HEE

~0
Bt
~o NN
F p |
\N 0O

[0192] =78 T E3-(2,6- _&-3,5- “HEREFE)-1-L5-7-21%
EE-3,4- & ILE H[4,3-d]BEEE-2(1H)-F#(0.32 g » 0.85 mmol)jA 1,4-
fE (10 mL) R 7K(5 mL) #2750 A hn U & (L 8% (0.81 mL » 4% w/w > 0.13
mmol) o #HE S IEIR G Y5 7> SR 128 I B B I% $9(0.547 g » 2.56 mmol) -
1220 TR R ER &Y UM - BETR A3 Ki6 R H A EtOACZEHL « &8 & ff
L REHUVI R 7K R BR/K e % - M gSOLRZNE - )8 HALREE TR - JReRY)
REHE—BAEERR T 28T -

HEE4 C(E)-3-(2,6- 4 -3,5- THFEFE)-1- ZB-2-
1,2,3,4- VI AL IE 774, 3-d] BB OE-7 - HFE 7

-

iy

~o
1
~o NTONTS
F _ |
NS ~N.
N OH

[0193] fE=00 T BB FERZ(0.21 g » 3.0 mmol)/fR I £ HH 3-(2,6-
TE-35- CHEEEE)-1- £ A2 I - 1,2,3,4- PO G IR E H[4,3-d ] 0 IE
-7-HE£(0.31 g > 0.80 mmol) K hxfEZ$#H(0.12 g » 0.85 mmol) A HHEFE(6 mL)
h B o £70°C TREMFEESY UNG - FrAHEEY B R A
LW ZME (20 mL)MFE - KA 2 H 80 A1 NaHCOs 75 i ~ BR/KE MR - &
MgSO.Hz e » I8 AL TR - HEVEHZERANR T —FBEF -
CisH9F2N4O4 [M+H]* m/z 2 LC-MSEHEE : 393.1 ; EE{E : 393.1 -

5 67 HEEHIRIIE)
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HEES T (R FAE)-3-(2,6- Z#-3,5- A EH)-1- Z4E-3,4-
FULIEF(4,3-d] EIE-2(1H)-

< X

O N° N

=7 N

NH,

[0194] fE=0R T ##(440 mg > 6.8 mmol) 7 Bi{n /A £ HH (E)-3-
(2,6- —#.-3,5- A E)-1-L4-2- I H£-1,2,3,4- VU L BE H-[4,3-d]
WELE-7-HEEFT(0.30 g » 0.76 mmo)JAZEE(3 mL)H ZIERF - ALZE IR T
BEEFE R IERESY /NG - RIEM SR NaHCO: /KA R AZ R - B AL
LBR(3x20 mL)ZEHY - &G 0F 2 AR g B AR - &8MgSO.520E - B8
HAEREE T R4E - KRS (0.54 mL > 4.0 MR 1,4- 1@z » 2.2 mmol)
NEEGY T - fEZTRGEEY) B3 E2 HHCIE 2 P AT HEY
(0.30 g)  CisH F,N4O5 [M+H]* m/z2 LC-MSEFEH © 379.2 5 HEE :
379.1 -

L EE6 C N-((3-(2,6- ~ %]-3,5- T H F B FKE)-1- 2 5-2- ] &7 & -
1,2,3,4- VT L UE 74, 3-d] B UE-T7 - ) 1 25) P 7 e

[0195] FE= 08 T A #H 7- (B A B BR)-3-(2,6- —#&.-3,5- “HEARE
E)-1- 7, %:-3,4- Z G 0HL0E 3 [4,3-d |5 BE-2(1H)-{ (0.28 > 0.74 mmol) F =
L K350 pL > 2.5 mmol) it ZRE (5 mL) H 2 8 #E 5 IR F IR f12- N I Bl &
(70 puL > 0.86 mmol) - 3077 §# 2 1% - X JEIR &% HMeOHMGRE » HF5 M
RP-HPLC (pH = )@ (LB EHEHLTFAB Y P XA 2 ZEEY -
CyH23F,N,O4 [M+H]* m/z 2 LC-MSETE(E : 433.2 ; EE{E : 433.1 - 'H
NMR (500 MHz, DMSO-ds): & 8.87 (s, 1H), 8.38 (s, 1H), 7.33 (s, 1H),

% 68 H(EWHRITE)
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7.08 (t, J = 8.2 Hz, 1H), 6.32 (dd, J = 17.1, 10.2 Hz, 1H), 6.15 (dd, J =
17.1, 2.0 Hz, 1H), 5.68 (dd, J = 10.2, 2.0 Hz, 1H), 4.84 (s, 2H), 4.57 (d,
J = 5.6 Hz, 2H), 3.92 (q, J = 5.0 Hz, 2H), 3.89 (s, 6H), 1.18 (t, J = 7.0
Hz, 3H) -
BEHI3
N-((3-(2,6-—&.-3,5- _HEEFE)-2- | E-1-(HnE-3-5)-1,2,3,4-
Eﬁ"ﬂ:“ﬁ#[4,3-d][@%-7-glﬁg)ﬁﬁﬁﬂ‘i

0]
F 0 @
\O NJ\N N
F =
N N

0
HEEL - N-((4- F-6- Z G2 E-3- F) HHHE)-2,6- —4-3,5- — HH S Z XM
~
0
F
~o NH Cl
F =
S
N

[0196] f£120°C T H&FN-[(4,6- & ML0E-3-5) FH A 1-2,6- ~%&.-3,5-
CHEERBECGOEH IS 2T A RE - 2.00 g > 5.73 mmol) ~ 4,4,5,5-10
FHAR-2- A0 A-1,3,2- S IR (0.98 mL » 5.8 mmol) ~ BE(=ZR A k)8t
(0) (0.4 g > 0.3 mmol) ZEEEEHH(3.2 g > 23 mmol)A1,4- " E{Z (10 mL)
K(2.0 mL)df ZOREYVIBPEIRE - IERGY H T NaHCO; /K75 %
W HA LM ZEE(Gx100 mL)ZEH - &G 0f 2 A% g HEKER - &
MgSO.HZ 1% » )8 B AL REE T R4 - BRI B (FH&0%20-25% EtOAc
L CIEEE EA BB EIFTEEY(1.3 g) » CisHisCIF2N,Os [M+H]* m/z 2

% 69 HEWHRTE)
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LC-MSETHEAE : 341.1 ; EEg{E : 341.1 -
ER2 © 3-(2,6- 43,5 S AR AE)-1- (ML IE-3-2)-7- 2 23,4

S WIEA4,3-d] B IE-2(1H)-

O
2 0
\O N N\N
F /|
NS o
N

[0197] [AIN-[(4-F-6- ZIHAMEIE-3-) FH A ]-2,6- _&-3.5- _HE
EIRH#(100.0 mg > 0.2935 mmol) ~ Z (6.6 mg > 0.029 mmol) ~ (R)-
(+)-2,2'- 8B (R AR A)-1,1- B 25 (18 mg - 0.029 mmol) k% ik B # (290
mg > 0.89 mmol) i3 1,4-"IEf7E(6 mL - 80 mmol) FH Z EFEEIR A A03-ME
DERZ(39 mg > 0.41 mmol) - {£130°C T{ENRE TRIHEMEBESY - f£2
=R %  RIERSYRALRIEEWRE - B8 BB TR - HN-
(5-(((2,6- Z5-3,5- “HE R E) I A ) H B)-2- £ FF B 0L 0E -4- ) L g - 3-
B e — 2 AR R © CiHo FoN4O, [M+H]* m/z ZLC-MSETEE :
399.2 ; BEHY : 399.2

[0198] fEO0C T & =R (87 mg - 0.29 mmol) 7 0 2 #tH N-(5-
(((2,6- —#-3,5- " HEEZRE) Fr &) H &)-2- £/ A M 0e -4- &) LI -3-
FN,N-RANE LR (B10 pl > 1.8 mmol) j PUE BRI (5 mL) 2 75 &K
oo 1545y 2 1% R IEFREERINaHCO; /K5 % » FIEtOACHHTE - Sk
AHE B KR » &NaSOsz ke - BB HIE BEZE P RFEEFIMEE
V) HAKLHE DAL EREART 28 o CoHiyFN4O; [M+H]*
m/z 7 LC-MSEE{E : 425.2 ; EEifH 1 425.2 ¢

HEE3 C N-((3-(2,6- 4 -3,5- HH 5 B 1H)-2- (] &7 - 1-( I 0 -3-

5 70 HEEHIEREIE)
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#)-1,2,3,4- VI WL UEFF[4, 3-d] B 0E-T7 - ) B 2) I Bz

[0199]) B L&Y EE 2P B3 R6ATIM 2 2 FHEL 2
Frokifh - Hap b B3 A 3-(2,6- —&i-3,5- ~H S| AR A EL)-1-(HhBE-3-
B)-7- L0 AL -3,4- & ML uE - [4,3-d]1m0E -2(1H)- fi & 32 3-(2,6- - %(-3,5-
THEREFE)-1-LB-T- L5 EE-3,4- TS MENE A [4,3-d1WEBE-2(1H)- R
C24H»:F2NsO4 [M+H]* m/z 2 LC-MSEHE{E : 482.2 ; EEi{H : 482.2

HH4

N-((6'-(2,6- —_#%.-3,5- _ & EFXE)-7"-HI & E-6',7"- _&-5'H- &
[(ERP%E-1,8"-MEBE H [4,3- dli%ﬂi] 2" - Bk ) B L) TN W i

%N

HEE] 0 2,4- -5 HHE) BIE
Cl
Cl =N
A,
[0200) 7= 08 T A S-GRH A PRIEDE(S.0 g » 35 mmol) A B fg &
(25 mL » 270 mmol) &z FH3(6.0 mL)H 2 #7851 2RI IIN,N- 82N
ELZ (26 mL > 150 mmol) » £ 110°C TR i A RMEFRR - L2812
A% 0 IEREYIEREE T B4 - AN HCI (100 mL) & 7K(200 mL)
Wi HADCMZENL - & FAHE > &Na,SOLM2 ¢ - I8 HIRYE - e
R (FH&0-40% EtOAc . DCMEHE) Fai{bE 564 ¢cFiEEY -
CsH4CL:N, [M+H]* m/z 2 LCMSEE{E : 196.9 ; EE{E : 197.0
EF2 © 2,4- F-5-( I E) lEE

5 71 HEEHERBE)
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Cl
!
N Cl
[0201]) E%fT[EZA—:%—S—(?E@EE;_%)H%D%(I.SO g > 7.60 mmol)

A0 mL) & 2 B R AN AESN(1.20 g » 7.98 mmol) - EFES
N 1% 0 mERIERSY 0 HHAWEERER - BIER K IEREREGF
HE4E o BEEWAEWIE (FH450-40% EtOAcY CiEA®) F4 (LB E1.5 ¢
FrEEY) - CsH4sCLL,IN, [M+H]* m/z 2 LCMS:E+E{E : 288.9 ; %%ﬁﬁ{ﬁ :
288.8 o

RS C N-[(2,4- ZZIEIE-5-2%) HZ]-2,6- —#-3,5- HHF TN
~

0
F
\O NH ClI
F ZaN
l
x>
N)\CI

[0202) #£80°C T #2,4- — & -5-(Hft HH E)H)mz g (1.50 g » 5.19
mmol) ~ 2,6- _&.-3,5- _HEFEFX(1.08 g 5.71 mmo)JAN,N- _ENE
LR (4 mL) R 2R GBI 2/NG - fE4 81 2 20m 218 0 (EREE TIRHE
JEREY) - BEzVIE B (H520-40% EtOAcZDCMEHE) E4I{EFEI1.70
gATEEY) o C13H12C1LFaN3;0, [M+H]* m/z 2 LCMSETEE © 350.0 ; g
& :350.0

EEA C 3-(((2,4- ZZBIE-5- ) FHE)(2,6- _#-3,5- " HEFZFE)
f )3 - (= 2 VI P

5 72 HEEYIEREIE)
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&
Cl)\f 0O O
NMO/\

[0203] 1EB L&Y ER B E G120 B3 il ~ 12 Fp SR 0L 2 72 e Y
- HAf AN-[(2,4- @ mmre-5-F) HE]-2,6- “&F-3,5- " HEAFXKER
N-[(4,6- = & 0k BE -3- B ) H £ 1-2,6- — & -3,5- " H & & K I -
C1sHsC1,F,N;05 [M+H]* m/z 2 LCMSETHE{H : 464.1 ; FE{E : 464.0 -

HEES 1 2-5-6-(2,6- Z4-3,5- ZHEEFE)-7- (|5 H-5,6,7,8- /15
UEEEFF[4,3-d] EUE-S- B B

~o
5
o N o ™
F )
\N)\CI

[0204] AE=08 NRE3-[1(2,4- @ mEnE-5-4) HA1(2,6- —%.-3,5-
HE AR EA]-3-MEENK LBE(1.2 g » 2.6 mmol) Kk2-(B5="T Az
B EE)-N,N- = 7, %:-1,3- Z B EE-1,3,20(5)- €5 05 2 38 . {5 (phosphinan)-
2-f#(1.5 mL > 5.17 mmol) ¥ ~FH f(6 mL) 2B GV HEE2/NEF o 71
BET R4S EREY) - HEREBRYER B (F&0-40% EtOAZDCMIEHE) F
WAL F0.88 gFfTEEY) o CisH17CIF.N;Os [M+H]* m/z 2 LCMS 5t &
B 428.1 ; EhufH : 428.0 -

EF6 C 2-7-6-(2,6- _F-3,5- HHEEFE)-5,8- G M IEH[4,3-d]

WELE-7(6H)-

i}

5 73 HEETIEREIE)
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>0
~o N
F K)P\IN
SN )\CI

[0205]) fREBEALEYIEREEE 125 BRS il 2 8 P B P2 FE Fr 2k
Bl > H H2-%-6-(2,6- —&.-3,5- “HEEAFH)-T-[IF%5-5,6,7.8-TUF
MEEE IF [4,3-d] M e -8- H i L FE B #16-F-2-(2,6- —#.-3,5- ~H | ATE)-
3-flEEE-1,2,3,4-PURE-2,7-IELE-4-H g - C1sH3CIF,N;03 [M+H]* m/z
ZLCMSETEAME : 356.1 ; EhgfE : 356.1 -

HEET C2'-F-6"-(2,6- Z#-3,5- JHHFEFH)-56"- -7 H-4F[ R

Pe-1,8"- B BEFF[4,3-d ] BB0E] -7 - B

0]
oy
~o N
F = IN
\N)\Cl

[0206] R (L2 F B B0 135 B 6 Pl 2 P (D 2 AR e K
B Lo FI2-4-6-(2.6- 9 -3,5- L R )-5.8- G IEE[4,3-d)
VEE -7 (6H)- i B 462 6- 2-2- (2,6~ i-3,5- L H R A S )~ 1,4- L -2,7- 1%
BE-3(2H)-ff - C17HsC1F2N3;O3 [M+H]* m/z 2 LCMSEFE{H | 382.1 ; B
B il 382.0 -

SEES ¢ N-((6'(2,6- Z H-3.5- Z W FEHKE)-7'- fIFE-6'7"- — £-
5'H- BB BB - 1,8 HEGEHE{ 4, 3-d] U] -2 - ) B0 PR A A

[0207] (LY A B EIE (1225 B2 5 6 F 2 12 e L 2 2
AU B P e B2 R 2 -6'-(2,6- 3.5 R SR EE)-51,6'-

A -TH-MRERN - 1,8 - 0L 0E - [4,3-d[WEIE -7 -Fl B # 7- &-3-(2,6- %
55 74 HEHTRS)
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I817139

3,5- “H A AR E)-1- £ A -3,4- = g L UE # [4,3-d1 W5 0E -2(1H)- f -
C21H21F2N404 [M+H]+ m/zZLCMS%{‘;E:{E 1 431.2 %%ﬁf{ﬁ 1 431.1 -
BHI5

N-((2'-(2,6- =% -3,5- “H K EXE)-3'- K E-2",3"- 2 -1'H- 1§
[BRIKpE-1,4'-[2,71BRE]-6'- E)Eﬁg)ﬁﬁﬁﬁi

e

HEEL C6'-5-2"-(2,6- #-3,5- I HH g KAL) 1'H-#E IR 1,4 -
[2,7]
ESEE]-3'(2'H)-

0
F o
~o N
F =
|
N~ Gl

[0208]) EEEALE&Y(E AT ELEE B 120 BRoF il « 12 P SRl 2 R2 Fp 2k
BUH > P L4- DR TR E MR -8E-2-5- 25 © CagHaoCIFN>05 [M+H]*
m/z 7 LCMSEFE{E : 409.1 ; HE{E : 409.1 -

LEE2 D N-((2'-(2,6- —#-3,5- "HFZEKE)-3-flFE&-2,3"- -
I'H- 2] 22 - 1,4'-[2,7 ] BEUE] -6 - 2F) FH ) N S B b

[0209] B LEY{EHREER2P 226/ 22 FHEN 12
PR ELE » Ho B B2 F A 6-F-2'-(2,6- _&i-3,5- ~H A EFE)-1'H-1%
[ERIKE-1,4"-[2,7]10580E]-3"(2'H)- i B #27- £-3-(2,6- _#-3,5- “HR\HAR

55 75 HEETIEREIE)
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E)-1-25-3,4- G MEBEH[4,3-d]WELE-2(1H)-HE © C24Ha6F2N304 [M+H]*
m/z 2 LCMS 5+ B (g : 458.2 ; EEi{Z @ 458.2 - '"H NMR (600 MHz,
DMSO) § 8.74 (t, J = 5.7 Hz, 1H), 8.50 (s, 1H), 7.36 (s, 1H), 7.07 (t, J =
8.1 Hz, 1H), 6.34 (dd, J = 17.1, 10.3 Hz, 1H), 6.15 (dd, J = 17.1, 2.0 Hz,
1H), 5.65 (dd, J = 10.3, 2.0 Hz, 1H), 4.87 (s, 2H), 4.51 (d, J = 5.9 Hz,
2H), 3.90 (s, 6H), 2.38 (dt, J = 14.4, 7.4 Hz, 2H), 1.98 (dt, J = 12.3, 6.4
Hz, 2H), 1.87 - 1.73 (m, 4H) -

HHle

N-((3-(2,6-Z—%.-3,5- " R & A FE)-2- I K E-1-F5-1,2,3,4-TUF Mt
%#[4,3-d]%ﬂi-7-§)ﬂ3§)ﬁ\ﬁ%ﬁﬁi

0]
:
0]
\OJi;[NJLNQ
N N

0]
[0210] #EREAL& Y A B8 5 03 A il ~ 72 Fr 25 (L 2 12 Fe Ak &
o Hp e B2 R B R 3-MEUE B o CasH23FaNyOy [M+H]™ m/z 2
LCMSETE(E : 481.2 ; HE(E : 481.2 ¢
BH17
N-((3-(2,6-—%-3,5- —H & AEFE)-1-(1- F - 1H-0E M -3- ) -2- ]
%§-1,2,3,4-Imﬁiﬂtl:"%#[%{d]%"%ﬂ-%)EF'%)W%@H‘&

@)

/
By
o NN~

F 72

s

N N
0

28 76 H(EHHRBEE)
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[0211] HEREAL-E& Y A B 03 A il ~ 72 Fp 25 (L 2 12 Fe Ak &
> HA A B2 A - R - T H-OE M- 3- i B 3 - THLUE i © Ca3Ha3FaNgOy
[M+H]* m/z LCMSEHE{E : 485.2 ; EER{H : 485.2 -

HHI8
(8)-N-((3-(2,6- —#&-3,5- “H K EF E)-2-Hl & & -1- (VU & K -3-
E)-1,2,3,4-mﬁiﬂﬂzﬂi#[4,3-g}w§ﬂ%-7-§)EF'E)PW?E&H%?

0

F
O
O
\OJi;[NJLN,C
ey
| H

0

[0212] #ERE L&Y A B8 03 A il ~ 72 Fp 25 (L 2 12 Fe Ak &
- H AL B2 o A (S)- VU S BRI -3- i B R 3- ML BE i o Co3HosFaN4Os
[M+H]* m/z LCMSEHE{E : 475.2 ; EEifE : 475.1 -

B89

N-((3-(2,6- % -3,5- & EFE)-1-G3,3-ZHIBE T &)-2-HI&KE-
1,2,3,4-Imﬁﬂttﬂﬁ#mﬁ-d]ﬂ%ﬁ-%%)EF'%)W%@E%

@)

F F
1L
LT,
F %
Y4
N N
0

[0213] #ERE L&Y A B85 03 A il ~ 12 Fp 25 (L 2 12 Fe Ak &
B> Hp B2 H3.3- " HIBTHE#E3-MIEM o CisHasFiNOy
[M+H]* m/z LCMSEHE{E : 495.2 ; EEfH : 495.2 -

HHI10

C241190PA docx

5 77 HEETIEREE)

110132234 FEESE A0101 1102047738-0



I817139

N-((1- BN Z-3-(2,6- = #%-3,5- "R S EFE)-2-fl&5-1,2,3,4-00 &,
ML IE 3 [4,3-d 1 E - 7 - 2 ) B ) PR o i M

@)

F O
- A

F % |
H

0]
[0214] HEREA L& Y0 A BLEE 012 B il ~ 72 P 25 (0 2 12 Fe Ak &Y
> HPEPERITRABNEER K - CoHuFoNOy [M+H]Y m/z 2
LCMSEHE(G @ 445.2 ; EEfE 1 445.2 ¢
Hp
N-((3-(2,6- — & -3,5- _HEFTE)-1-Q-FKE 2 H)-2- I & £ -
1,2,3,4-Iﬂlﬁﬁﬂﬂzﬂi#[%&d]%ﬂiﬂ-%)EF'%)W%%E%

O
Bt
\O N N/\/O\
F =
K@U
NS N

s

0]

[0215] EE(L&Y) {8 B & F2Fr il « 12 Fp 31 0L 2 12 Fr Ak 8
> Hp BB A-HEE LM ER A - CoHasFaNyOs [M+H] m/z
ZLCMS:ETEE - 463.2 s EEifE - 463.2 - 'H NMR (500 MHz, DMSO-
ds): 0 8.83 (t, J =5.7 Hz, 1H), 8.35 (s, 1H), 7.36 (s, 1H), 7.07 (t, J = 8.2
Hz, 1H), 6.33 (dd, J = 17.1, 10.2 Hz, 1H), 6.15 (dd, J = 17.1, 2.0 Hz,
I1H), 5.68 (dd, J = 10.2, 2.0 Hz, 1H), 4.82 (s, 2H), 4.52 (d, J = 5.8 Hz,
2H), 4.06 (t, J = 5.6 Hz, 2H), 3.89 (s, 6H), 3.55 (t, J/ = 5.6 Hz, 2H), 3.22

(s, 3H) -
55 78 H(ZEBHEREHE)
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12
N-((3-(2,6-=&,-3,5- & EFE)-2-HI| £-1-H£E-1,2,3,4- IO & M
BEFE[4,3-d |BELE-7 -5 ) BB ) N W MR
~0
[ IF 0
el
| H
\N NT(\
0
[0216] (LW EREBEE G2 2 FHEL 2% F K8
> HAEDEBIFTHN-1-BERIE - CoHosFoN4sOs [M+H]* m/z 2
LCMSETE1E - 447.2 ; EEn{E - 447.2 -
EHI13
N-(1-(BREHE)-3-Q,6- —F-35-“HEEFE)-2-Hl& -
1,2,3,4- V0 HEE F [4,3-d BB e -7 - 58 ) B 2 ) PN KB B R

o
5 Y
o NT N
F 7
mH
N N

NS

0]
[0217]) HEREA L& Y0 A B85 02 A il =~ 72 e 25 (0 2 72 P Ak &
> Hp P BIhABENERRER LM o CisHasFaNiOy [M+H]* m/z
ZLCMSEE{E : 459.2 ; EEH{E : 459.1 -
BEH14
N-((3-(2,6- —®-3,5- _H&EFE)-1-2,2- Z R L E)-2- | K &-
1,2,3,4-TY R ELE F [4,3-d 1WEDE -7 -5 ) B B ) PN i i

5 79 HEEHIEREIE)
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o

F 0
\O N)J\N/YF
=
X

F F
| H
N

s

0]
[0218]) HEREIL&¥{E A B 5 02 A il =~ 2 e 23 (L 2 72 P 2K &
> LRS- HAMEHR LM o C2iH21FuNgOs [M+H]* m/z
ZLCMSEE{E : 469.2 ; EEH{E : 469.1 -
HHI5
N-((3-(2,6-=%-3,5- _H &K EFE)-1-BRE-2-HI&EH-1,2,3,4- 1S,
ﬂtbﬂ%#[4,3-d]ﬂ&“ﬂ%-7-%)Eﬁ%\)ﬁﬁéﬁﬂ?&

@)

Fo
o NJ\N/k
F 72
N N
o)

[0219]) EEBALEYE R B T HI2F7 M 2 32 Fp 3L 212 Fr 2k B
> HPAFEIFAN-2-BER L © CHasFaNyOs [M+H]" m/z 2
LCMSETE(E : 447.2 ; BEE : 447.2

EH16

N-((3-(2,6-—#.-3,5- _H K EFE)-1-G-BTE)-2-H & 5-1,2,3,4-
PO ILLE 3 [4,3-d1HEDE - 7-5) BH B ) N YR B Rt

\O F
1
o N~ N
F =
m“
N N

N T
O
5 80 H(EHHERAE)
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110132234 FEESE A0101 1102047738-0



I817139

[0220] #EREAL& ¥ A B85 02 A il -~ 72 e 25 (0 2 72 P Ak &
> HREFRIFHAG-EFE)FBER LM o CieHuF3NsOs [M+H]
m/z 7 LCMSEFEE : 513.2 5 HE{E © 513.2

BHI17
N-((3-(2,6- —%.-3,5- _HFEEXE)-2-fl&EE-1-(WiE-3-EF E)-
1,2,3,4- Y& HLBE 3 [4,3- d]ﬂ%ﬂi 7-55) B ) N KR R B

o | ~N
F pZ
o NJLN
F Z
s
N TS
O

[0221] HEREA L&Y A B 012 B il ~ 72 Fp 25 (0 2 12 Fe Ak &
- HPED BRI AnE-3-EHEER LR © CosHayFoNsOs [M+H]Y
m/z” LCMSEFE{E : 496.2 ; HE{E © 496.2

EH18

N-((3-(2,6- — #.-3,5- “ H & E FE)-1-((1- F A -1H- 0L -4- &) H
=)-2-fl&|E-1,2,3,4- IEI@”H:%#H 3- d]ﬂ%"% 75 ) B B ) A e i

¥

[0222] #EREALG Y A B85 012 A il ~ 72 Fp 25 (0 2 12 P Ak &
B HPED BRI AgnE-3-EHEER LR © CouHasFoNgOs [M+H]Y
m/z 7 LCMSEFE{E : 499.2 ; HER{E © 499.2

BH19

C241190PA docx

% 81 HEEHIEREIE)
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(R)-N-((3-(2,6- —%,-3,5- ~ K EFE)-2-fl & &-1- (U & Bk 5 -3-
B E)-1,2,3,4- VUG E0E H[4,3-d1mENE-7-5) BB 5 PN MG B

o Q
Fi?
o N~ N
F =
N N

0]

[0223] HEREAL& Y0 A B 5 012 A il ~ 72 Fp 25 (0 2 72 Fe Ak &
> Ho e 2 B (R)- (MU &R -3- 5 FH B L o CaqHa7FaN4Os
[M+H]* m/z LCMSEHE{E : 489.2 ; EEifH : 489.2

HH120
N-((1-(FEFE)-3-(2,6- —#F.-3,5- “HEE&FH)-2- & E-1,2,3,4-
Eﬁ“ﬂ:"ﬁ#[4,3-d]"®%-7-%)\¢'%)ﬁﬁmﬂ‘i

@)

o g
~o NJ\N/\CN
el
| H
\N NT(\
0

[0224] EE(LEeERBEBEE G2 2 FHEL 2% F K8
> HPEPEIFRA2-HELBEER M - C21H20FaNsOy [M+H]® m/z 2
LCMS:ETE1E : 444.2 ; EE{E - 444.2

Ef21

N-((3-(2,6-—&,-3,5- “HEEFRE)-2- & E-1-2,2,2- =8 L &)-
1,2,3,4-lmﬁﬂttﬂﬁ#[%&d]@l]ﬁﬂ-g)Eﬁ%)?ﬁﬁﬁﬂ%

5 82 H(EHIEREIE)
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[0225]) #EREA L&Y A B 5 02 A il =~ 72 Fr 23 (L 2 72 P Ak &
o HPEPE1IFH222-Zf LBEEBEBR LR o CaHyFsN4Os [M+H]
m/z LCMSEHE{E : 487.1 ; EE{E : 487.1

Hp22

N-((3-(2,6-=5-3,5- “H K EFE)-1-F E&-2-HI& £-1,2,3,4-TI ML
%#[4,3-d]%"i-7-§)$§)ﬁjﬁﬁﬁi

0O

F
0]
. Jﬁ:[ i
0] N N
ghel
| H
\N le/\
0]
[0226] 1ZRE L&Y M BLE &E B2 A7 2 72 Fr M8 0L 2 12 Fr 2l 3
o Hp P BRIP I EER LR - CooH21FaNsOs [M+H]* m/zZ LCMS
stEE - 419.2 ; EEf{E * 419.1
Ep123
N-((3-(2,6- —%.-3,5- _ K EFE)-2- K H-1-(U R -2H- K F-4-
g)-1,2,3,4-Imﬁﬂthﬂﬁ#[&&d]%ﬂﬁﬂ-g)Eﬁg)?ﬁ%ﬁﬂ‘ﬁ

(@)
23
>0 NN
F =
K@H
N N

N N

O
% 83 HEWHRIE)
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[0227]) HEREA L&Y A B 012 A il ~ 72 Fp 25 (0 2 12 Fe Ak &
> Hp e B 1 F U S -2H- IR 05 -4- B B 2 L BE o Co4HorFaN4Os
[M+H]* m/z LCMSEHE{E : 489.2 ; EEifH : 489.2

HH24
N-((7-(2,6-—%.-3,5- _HEEFE)-5,5- P E-o-fI| & %E:-5,6,7,8-11
5-2,7-[‘%%-3%@%)?@%@5&

0
Fo
~o N
F =
< loH
N A
o

[0228]) HEREALE& Y A BLE 0 1 AT~ 72 Fp 25 (0 2 72 Fe Ak &
> HPfP ek MR ER-R-2- 8- 25 © CooHouFaN;04 [M+H]
m/z 2 LCMSEHEE : 432.2 ; EEfE © 432.2

BH25
N-((1-FRT £:-3-(2,6-Z%.-3,5- “H&EEFTE)-2-{IFH-1,2,3,4- 10K
ﬂtl:"%#[4,3-d]"@.‘ﬂ%-7-%)EF'%\)W%@H‘E

@)

I:O
“ LT
F =
| H
\N N\ﬂ/\
O

[0229] B EYI{EH A E M2/ 212 7 E 0212 P KR
> HPAEFPEIFTHET RER K o CiHysFoNOy [M+H]® m/z 2
LCMS:+HE{E  459.2 ; EEa{E : 459.1 - 'H NMR (500 MHz, dmso) §
8.82 (t, J = 5.8 Hz, 1H), 8.38 (s, 1H), 7.05 (t, J = 8.1 Hz, 1H), 6.98 (s,

5 84 HEEHIEREIE)
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1H), 6.33 (dd, J = 17.1, 10.2 Hz, 1H), 6.14 (dd, J = 17.1, 2.0 Hz, 1H),
5.67 (dd, J = 10.2, 2.0 Hz, 1H), 4.73 (s, 2H), 4.50 (d, J = 5.9 Hz, 2H),
4.45 — 4.38 (m, 1H), 3.88 (s, 6H), 2.49 (m, 2H), 2.18 — 2.05 (m, 2H),
1.77 - 1.69 (m, 2H) -
EpI26
N-((3-(2,6-=%.-3,5- " R K EKE)-2-fI K E-1-(H0E-4-5)-1,2,3,4-
Eﬁi“ﬂ:"ﬁ#[4,3-d][@%-7-ﬁ)\¢'%)ﬁﬁmﬂ‘i

0
2 Oy
~o NN
F =
m“
N N

N S

0]
[0230] #EREIL& (0 A B85 03 A il ~ 72 Fr 25 (L 2 12 Fe Ak &
{F » HAp A B2 Rl 4- B A L 0E B # 3-TEE RE © C2aH20FoNsO4 [M+H]Y
m/z 2 LCMSEHE{E : 482.2 5 EEfE @ 482.1
BH27
N-((3-(2,6-—#.-3,5- K EFE)-1-Q2-B L E)-2-HI & 5-1,2,3,4-
Imﬁﬁﬂttﬂﬁ#[4,3-d]W§ﬂ%-7-%)\Eﬁ%)P§iﬁﬁﬂ‘E

(@)
5
\o N N/\/F
F =
K(K/U
N N

N N

O
[0231] MELEWERBHEEP 2K 2L FHEMUZEFKE
> Hp e BT HERE -5 A EIR JRE - CoiH»nF3N4Oy [M+H] m/z

ZLCMSETEAE  451.2 ; EipfE : 4511

% 85 HEWHRTE)
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HHI28
N-((1-BR e E-3-(2,6- = %-3,5- “ R S EFE)-2-fI&5-1,2,3,4-00,
ML IE 3 [4,3-d g e - 7 - 2 ) B 2 ) PR o i M

(@)
5D
>0 NN
F =
K@H
NS N

N N

0]
[0232] #EREALE& Y A B85 03 A il ~ 72 Fp 25 (0 2 12 Fe Ak &
> Hp e BR2h FER R B 3- ML IERE o CoaHo7FoN4Oy [M+H]* m/z 2
LCMSEHE(E : 473.2 ; EEifHE : 473.1
Hp129
N-((3-(2,6-=%-3,5- “H&KEFE)-1-BT &-2-{I&%H-1,2,3,4-1US,
ﬂtbﬂ%#[4,3-d]ﬂ&“ﬂ%-7-%)Eﬁ%\)ﬁﬁéﬁﬂ?&

@)

/@[F i
~ )J\
o F Nkfl\g\/\r

0]

[0233] HEREALE& Y A B85 02 A il ~ 72 Fr 25 (0 2 72 Fe Ak &
> HpfBE1 R HA2-HEN-1-BEER LB o Ci3HyyFaN4Os [M+H]Y
m/z LCMSEHEE : 461.2 ; EEfE : 461.2

HHI30

N-(I-CRTEFHE)-3-2,6- —F-3.5- _HFEEXE)-2-fll & &-
1,2,3,4-PU R UHLEE H- (4,3 -d [WELE -7 -5 ) B B ) PN W i

% 86 HEWHRIIE)
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~o
o4
o NJ\N
el
| H
Sy Nm/\
o
[0234] EE(LeEREBEEG2RM 2 FHEL 2% F K8
> HbpESEIFHERETEHEER AWK - CuH7FoN4Os [M+H]Y m/z
ZJLCMS:EtEE - 473.2 ; EEifE - 473.2
EHI31
(S)-N-((3-(2,6- —&,-3,5- K EFE)-2- I & E-1- (U & Bk -3-
) E)-1,2,3,4- VO L BE F-[4,3-d [ e - 7- 5L ) B 2L ) PN (B B e

0 0
o g Y
o NJ\N/_
F =
< K
N N
o
[0235] AL EREBEEF2RM 2 FHEL 2% F K8
> HAPAESE 1R R S)-(WERE-3-E) HEFE R LR o CosHyrFaN4Os
[M+H]* m/zZLCMSEt+EE : 489.2 ; EER{H : 489.2
BEH32
N-((3-(2,6-=&-3,5- “HEEFE)-1-((1- B IRLE-4- ) B &) -2-fl
f5-1,2,3,4- 100G e F[4,3-d | BELE -7 -5 ) FHE) 7N S B iE

5 87 HEEHIEREIE)
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0
. %)
~o NJ\N
ey
< K
N Nm/\
0
HEEL - 4-Z-5-((2,6- —ﬁ 3,5- T HH S KB ) ) - B MO
~0
F
~o NH Cl
F 2
\N S
N

[0236] f£125-130°C FAEN SR E T ARFN-[(4,6- ~ F ML TE-3- &) H
E1-2,6- “H-3,5- _HEEFERCOEF1ZER2HATEE » 3.50 g 10.0
mmol) + FALFE(0.79 g » 6.7 mmol) ~ =(np FEPN ) —$(0) (0.92 g >
1.0 mmol) &t " H sl & < [1,1'- 8 (AR ] — &sdn (1:1)
(0.82 g » 1.0 mmol) FAN,N- " FHEHAZRZ (50 mL) 2 #HE SYmELL.S
/N o RIEREYIREER LA EE R - FEERNaHCO KB R AER - BRI L
iz ZB5(3x100 mL)ZEHY « &84 0f 2 F %8 F B K20k - &AMgSOLRZ N -
AR H AT REE TR S o BERYIEW R (I &0-25% EtOAc Z C e /A i) F 4
LB F2.57 g EEY) o CisHi3CIF.N;0; [M+H]Y m/z 2 LCMSEFHE
340.1 ; Hhz{E * 340.0

HEE2 CA-{[7-FE-3-(2,6- _F-3,5- HHFRAFE)-2- | HE-3,4-
HULIEF[4,3-d] BlE-1(2H )- 2] HE) IR le-1- FlE E = T H5

% 88 H(EWHRIE)

C241190PA docx

110132234 FEESE A0101 1102047738-0



I817139

o
Y

N

37
@Yi

[0237] FE110°C NAEN2GRE T RF4-2-5-{1(2,6- _%-3,5- “HEE
TR FEL ) B BL BRI E -2- FH BB (200 mg > 0.6 mmol) ~ 4-(J& & L) IR OE
e =T E5(170 pL > 0.82 mmol) ~ ZEE$(13 mg » 0.059 mmol) * (R)-
(+)-2,2'-8E (T FEEBEE)-1,1"-FA 2 (37 mg » 0.059 mmol) & i % & (580
mg > 1.8 mmol)t 1,4- “HEHE(10 mL)H ZBFRIE SNBSS /N - [ fER
eV sl 2= - AR JBEMEE - B8 B R E R RE TR - Bk
REHE—FUCRIEREAN T —H 5+ -

[0238]) fE=0R T A B SCFEaRYIA MU @0k (8 mL) H 7 #1745 K
PPN, N- RN E LR (620 L - 3.5 mmol) &z =% (170 mg » 0.59
mmol) - 3077 ## 2 1% > /RAINaOH (2 NJA7KH » 2 mL) - {£30°C T HEEEAT
BR AN o K FEF 8FINaHCO: /K 2% % - B 21 2B (3x20
mL)ZEHY « &G 0F 2 A g B A - &&MgSOLRZIE - )8 H T RET
YR o FRERMITERY IR (Fl &£ 0-45% EtOAc” T /ARE) Fai (LB 5]0.20 gfT
FFEY) o Ca7H3 FaNsNaOs [M+Nal* m/z Z LCMSE E & : 566.2 ; E
B : 566.2

HEE3 A-((7- (B HE)-3-(2,6- #-3,5- T HF B FKE)-2- = 2
3.4- G IEFF4,3-d] BELE-1(2H ) - ) FHE) IR GE-1- FREE = T H5

% 89 HEWHRITE)
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o
Y

N

o
- %)
\O@K)%V

[0239]) =R T R4-{[7-8£-3-(2,6- —#&.-3,5- ~H\EAFE)-2-

Hk

R %5 BE-3,4- S MENE HF[4,3-d] e - L (2H) - BR HHEL  ORIE - 1-H B 55 =T B
(200 mg > 0.4 mmol) > HE% (5.0 mL) H 2K R FE A fIHCT (1.0 MoK
F1 > 680 pL > 0.68 mmol) &Pd/C (10 % w/w > 20 mg) - L2 B T{EH5R
BTN REEEEREY2/NG - BIERIERGY 0 BERKE T RERERS T
EHHCIE PN ZHEY o Ci7H36F2NsOs [M+H]* m/z Z LCMSEHHAE
548.3 ; HEpfE : 548.3

HEE  4-((7-( NG R 2 2 )-3-(2,6- ~#(-3,5- G B FKA)-2-
& 23, 4- G ULIEF[4,3-d] BBUE-1(2H)- 2) FHE) R be-1- FlEE = T Bs

OYO
\O N
Ffﬁj
o N” N
F 72
N \ﬂ/\

0

[0240]) FE=0R T IE4-((7-(FF B FH A)-3-(2,6- —&i-3.5- “H A AR
E)-2- IR A -3,4- A MEWE - [4,3-d] W E - 1 (2H)- &) B DR e - 1- HH B2 58
= THE5(186 mg > 0.34 mmol) ¥ ZHF(2 mL)F ZBHFFR T IRKFRIMN=L
Rz (160 pL > 1.1 mmol) & 2-N&BEZ(27 pL > 0.34 mmol) - 305738 2 1% -

55 90 HEEHIRIIE)
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2 E A EEFINaHCOs KB R » B 28 285 (3%x20 mL)ZEH « 484 ff
ARG KR - & MgSOLRZ 1% - B8 B IR AL REE T R4A - FRERY)
W (H&0-100% EtOAc 2 DCMAHE) F4i{L1550.09 g ZEEY) -
C30H3sF2NsOg [M+H]* m/z 2 LCMSEHE{E © 602.3 ; EEi{E : 602.2 «

HEEES D N-((3-(2,6- Z#-3.5- G EFKE)-2- (J 5 2-1-( IR GE-4- &
HH#E)-1,2,3,4- VT AL 0EFF (4, 3 -d ] B 0E- 7 - ﬁf) BH22) A X B e

FO%J
AL
F

0
[0241] A£Z0R T 5] 4-((7-(79 1 Bl i A B A )-3-(2,6- . -3,5- _ H
A TR AR -2- (I | A -3.4- G B NE - [4,3-d] i E - 1(2H)- £ ) B A ) IR IE - 1-

HEZSE = TE(90 mg > 0.15 mmol) )DCM (1 mL) 5 Z fBH 75 7R TR0
TFA (1 mL) - I/NRf 2 1% - fEREE T Fr LY 15 2] 2 KR TFARRP =02 A
TEY) o CasH30F2NsOs [M+H]* m/z 2 LCMSEHEE : 502.2 5 EEg{E :
502.2 -

2HEF6 - N-((3-(2,6- —#-3,5- g B FAE)-1-((1- HERIE-4- 2) H#
2)-2- 21,2, 3,4- VI AL IEFF [ 4, 3-d ] B UE-T - ) HH2) I B iz

[0242] fE=08 T EIN-{[3-(2,6-—&.-3,5- S FRE)-2- I & -
1-(ORIE -4-F% B AL )-1,2,3,4- V0 5 BtE e - [4,3-d ] i e - 7- A | B A ) P 0 T e
2,2,2-Z#/ LIEFE(1S mg > 0.030 mmol)jPUEAMKIE (1 mL) i Z 15 K
PR PR I EE(10.0 MFR/KH » 6.2 pL > 0.062 mmol) KN N- &N E 2
Bz (14 puL > 0.082 mmol) ° 55788 212 > NI =LERE AWM S (13 mg >

5 91 HEEHIEREIE)
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0.062 mmol) - 42/ NEF 2 1% - R JER & Y) F MeOH % F# H 5 i RP-
HPLC (pH = 10 - ZfE//K+NH,OM) EALFEIFTZEEY) o CasH32F2N;504
[M+H]* m/z LCMSEHE{E : 516.2 ; EEifE : 516.2 -

HHI33

4-((7-(N VR B B B FP AL )-3-(2,6- —8.-3,5- " S EFE)-2-H | -
3,4-:@[&&%#[4,3-d]W§ﬂE-1(2H)-§)EF'El)[L&ﬂ%-l-EF'@EF'EE

o

OYO
N
. %J
~o NJ\N
F =
N T

0

[0243] fE=0R T RIN-{[3-(2,6-—&.-3,5- S FRE)-2- I & -
1-(ORIE -4-F% B AL )-1,2,3,4- V0 5 BtE e - [4,3-d ] i e - 7- A | B A ) P 0 T e
22.2- =R/ LEEEE COE PI32F BES AT - 15 mg > 0.030 mmol) jR VU &
RIEE (1.0 mL) 1 Z fBH AR R AR IINLN- B LB (14 pul > 0.082
mmol) fz A FZ HEE(2.4 pL > 0.031 mmol) - 3078 2 1% > KIEEEGYH
MeOH#: ¥ H #£HHRP-HPLC (pH = 10 > ZBE/7K+NH,OH)4i {1 BT EE
#) o Cy7H32F2Ns06 [M+H]* m/z 2 LCMS 5t E{E : 560.2 ; EE{H :
560.3 -

B 534

4-((7-(A VG EER E H £)-3-(2,6- = #,-3,5- “H AT H)-2-fll & &-
3,4- G MHEOEFF[4,3-d ETE-1(2H)- B ) FH &) -N- R P R IRE - 1- FHERE

5 92 HEEHIEREIE)
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l

[0244] #EREALE& Y0 H B & B33 A7 il 2 12 Fp M8 (L 2 12 s 2k &
> HbfA2-REBRENEEREZFRFE © CooH37FaNeOs [M+H]* m/z
ZLCMSETE M : 587.3 ; BHEyfE © 587.2

BHHI35

N-((3-(2,6-—%-3,5- S EFE)-1-((1-(FEREE) KIE-4-5) F
&)-2-flEE-1,2,3,4- T AU NE H [4,3-d]WE0E -7 -55) FF B8 T R A

oJ;o

O
J\N
ey

\N NT(\

0

[0245] #EREAL & Y0 H B8 & B33 A7 il ~ 12 Fp MR8 (L 2 A2 s 2k &
> HPHAHEREAEREFRFE o CasHaFaNsOS [M+H]Y m/z 2
LCMSEHE(E : 580.2 ; EEifH : 580.1

HHI36

N-((3-(2,6-—&-3,5- _HEEFE)-1-2&-2-fl&§£-1,2,3,4- UKL
UE F[4,3-d | HELE-7- 5 ) B &) N G B i

93 HEWHRE)
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ZER] © N-(3,5- S A EH) R

[0246]) [13,5-Z HEFEHER(15.0 2,97.9 mmol) > EH (200 mL)
ZBEEER T Z RN ZEEEF(10.2 mL - 108 mmol) » 3/NF 2 1% » [ HE
REYA100 mLT MR > 2808 A ERSA HE/CREQ:1 > 30 mL) > %
ORISR - BIREALKE TEZEBEERZELEYA8.9 g) o CioHiuNO;
[M+H]* m/z 2 LCMSEE{E : 196.1 ; EER{E : 196.2

B D N-(2,6- 43,5 HEHEFH) 2GR
~
O

Cl
O
\O/E;[NJJ\
H

e]

[0247] f£0°C T&ES7##[FN-(3,5- “HEEFHE) LM (16.0 g
82.0 mmol) X ZJF (200 mL) 2 EH /AR 2 B A Nt BE & (13.0 mL >
160 mmol) - 30773 2 1% - fZJEF EAINaHCOs7KIE R (125 mL)IZER - B
JEHBERHEKECHEEREE M EEY .5 g) - JE/RH 100 mL &l
NaHCO37K /& /R Fi FE S 1& FH EtOACZEHY A S & 0F - AR > &
Na,SO.5z ¥ - B8 HIE RAEREE TR - B EW B (H&0-40%
EtOAc Z C i /5 HE) A (EBF 2 5550100 gATEEY) » CioH12C1NO;

5 94 HEETIEREIE)
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[M+H]* m/z 2 LCMSEtEH : 264.0 ; EE{E : 263.9 -

HE3 0 2,6- H-3,5- HEREE

cl
\O/¢[NH2
cl

[0248]) HFN-(2,6- & -3,5- " HEEXE)ZWEMHGB.5 g 32
mmol) /&Y Z B2 (160 mL) FEE& RIS A EHH (9.0 g » 160 mmol) 27K
(80 mL)H AR - FHR YN 2[R BB #E48/ N - B4l 2% 0R
2% K hEIEU S A e R B RS KR REE %R RS E AT R E 88 (6.0
g) o CsH;oCILbNO, [M+H]* m/z 2 LCMSEHE{E : 222.0 ; EEa{E  221.9 -

R4 C 2,6- H-N-((4,6- ZZIE-3-2%) HA)-3,5- H F BT

0
cl
~o NH Cl
Cl p
|
NN

[0249] ERE(LE&YE B E G120 BR2 il « 72 Fp B (DL F2 Fr 2k
B HpH2.6- —&-3,5- T HEAFRHER2,6- _F-3.5- HAEERE
B - C14H 3C14N,O, [M+H]* m/z 2 LCMSEHH{E : 381.0 ; EEi{E : 381.0

EES © N-((3-(2,6- ZF-3,5- I FBEFKE)-1- 2 F-2- il 57 -
1,2,3,4- VTG B IEFF[ 4, 3-d ] B 0E-7 - ) B 25) PV

[0250] EBE(LEYHERBEHFEN2M M BFREUEraE
H AP H2,6- & -N-((4,6- & MEmE-3-F) HE)-3,5- “HEAER
M COF BR4) B #2,6- % -N-((4,6- & MtoE-3- ) H A )-3,5- “HEF

B¢ o C21H23C1LN4O4 [M+H]* m/z Z LCMS G+ E{H : 465.1 ; B EE -

1

1
-t-

pug

465.1 o
5 95 HEEHIEREIE)
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'HI37
N-((2'-(2,6-—%-3,5- "R A FE)-5'-FE-3" -l E-2",3"- " &-
1'H-$R[BEABe-1,4"-(2, 7][%‘-"%] 6'-5) &) A IRl

R C(4,6- ZF-5- L 0E-3- %) IR
cl

N~ el

[0251] #:-78°C T [m4,6- ~&F-5-HE 7l LFE(6.70 g » 28.6
mmol) jt ZEH FE(100 mL) i ZBHE R 2RI 2 T EE b#n(1.0
ML HZES > 60. mL > 60. mmol) » N2 1% - SR &) H 8R4 B2
S8R ACE IR (7T mL) AR BER AL 2 0R NIRFFRE o rEEA E H AIDCMZE
HUKE - &t 2 AREEMgSOH28E ~ s HALREE T RS EIHEY
(5.46 g) - C;HgCILbNO [M+H]* m/z 2 LCMS:EtEE  192.0 ; EEE

192.0
HEE2 D N-((4,6- ZG-5- HE0F-3- 5) FHE)-2,6- —4-3,5- " H G H
E
o
F
o NH Gl
F

Cl

[0252] #£0°C T [E(4,6- ~%-5-FH B MENE-3-B) FHEE(5.46 g » 28.4

96 HEWHRTE)
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mmol) A " ZH fE (100 mL) o 2 8 #4757 TR RN, N- BN E 2 7
(9.90 mL > 56.9 mmol) & FIZEFR£.(2.9 mL > 37 mmol) ° H4P2/NEF 2
% RIERSY R EEMNaHCO; KE K Z R - HHDCM (3x100 mL) %
0 o &840 AiE KRR > EMgSOLFZEE - 188 H £ REE T R4
BGRVIARKE S ALERNT —F 8BS -

[0253) ¥42,6- —&.-3,5- “HEEER (7.5 g 40. mmoliKiNE &
EXBESBYZNN- " RN LR (24 mL > 140 mmol)F - K AR & WI1E
100C TEHIEK - KIEREEGY 28 2% E - FHEEMNaHCO; K& R %
W BB ZBE(3x100 mL)ZEH - &K & 0f 2 A Mg A RKER &
MgSO.FZ )% - B8 B AL REE NIR%E - WerWEW B (H &0-25% EtOAc”
CheaHE) FEERE7.5 g ZEEY - CisHisCLF2NO> [M+H]* m/z.Z
LCMSEHE{E : 363.0 ; HE{E © 363.0

HEE3 C6'-F-2"-(2,6- _#-3,5- HF )-S5 FHE-1'H-BE[ IR

WE-1,4"-[2,7 ] BE0E]-3'(2'H)- 7

N Cl

[0254) BE W EMBREENIPE3ERTIL 2B FHEL L
Frdlfp > Hp e BE3 1 FIN-((4,6- 8-5- AR IE -3- %) FH R )-2,6- 5
3,5- A BRI (2 BIRN-((4,6- & HENE-3-2) FHA)-2,6- #-3,5-
THEEER - CgH ;3sCIF;N,O; [M+H]* m/zZLCMSETEE  395.1 ; &
BR{E : 395.1 -

L EF4 C N-((2'-(2,6- Z#-3,5- HF B F )-S5 HE-3- ] F &

5 97 HEEHIREIE)
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20,3"- G- 1'H-BE] BB I-1,4"-[2,7 ] B UE] -6 '- 25) FH2) Y e e

[0255] EREEEYEMREKE 2P 26Tl 22 PRI 22
FrokSilfhg - H b BR2d 6 -3-2'-(2,6- “&-3.5- “HE|AFRE)-5'-H
B-1'H-SR[ER N G- 1,4"-[2,7T1BREE]-3"(2'H)-Fi (£ B #7-7-3-(2,6- _#,
S3,5- _HEE R E)-1- L B -3,4- G ML 0E A [4,3-d] B BE -2(1H)- fi -
C23H24FoN304 [M+H]* m/z 2 LCMSEFEE : 444.2 ; EE{E © 444.2 -

HHIA

FGFRES{E 7317

[0256] AEMg ot ERPI b &) fIHIE R8s - 5% 5§ 7 M7 55
FRET £ 07E DRI ZE YT 1 oK & RIK Bk B (L o A2 DMS O o 78 48 7 8 4111 il
B H 0.5 nL 2 BT 2384 7Lk 2 FLH - HIPFGFR3 » & 10uLiSTE 2
7T 45 #7148 7% (50 mM HEPES - 10 mM MgCl, ~ 1 mM EGTA - 0.01%
Tween-20 ~ 5 mM DTT » pH 7.5) % # ¥ 2 FGFR3{§ (Millipore) il £ K
 H PSS B AES5-105 $8 81 2% 34/ NI 2 PR RV ES R » BB FE A E B IR (5
ZH EREAGER 28  #BOBEIMEERFTFESTEDEL
EQEDEPEGDYFEWLERLZE (SEQ ID NO: 1) B ATP (R4 EE SR A
500 nM Kz 140uM) 2 10 pL7S AN 2 AL R 2K EE R i < 4225 C T E %R
1/NBE o SR 0 10pL/ FLBY 2 808 7% (50 mM Tris ~ 150 mM NaCl ~ 0.5
mg/mL BSA > pH 7.8 ; 30 mM EDTAEi3.75 nM Eu-#18EPY20 180 nM
APC-fii £ H # F & < Perkin Elmer Lancez{K]) 2K &R S IE © M T
&IV/NEF > BE% (£ PheraStarfi sE H %5 (BMG Labtech) FiFfEZ 7L -

[0257) EENGEHT > I EATPREERLL TELTEMN
FGFR1 - FGFR2 F,FGFR4 : FGFR14} 31| 50.02 nM & 210uM > FGFR2 4y

98 HEWHRTE)
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B B 0.01 nM & 100pM FH FGFR4 43 Al £ 0.04 nM % 600uM - [ {4 i &
Millipore={Invitrogen -

[0258] {5 AJGraphPad prism32K 3T &EH} o F& HiK ERIHEEE
HHBRIR ZSERE-KIEHTERFHICsH - ¥ = ®RIEE + (k=SE-=
A/ (1+10M((LogICso-X)* A R)) » HFXEREHEHAY AKX IE -
o 1Cso Byl MEGL pMELT ZAE&Y B R E M

[0259] #RIZFGFREE (g 73 #3830 A& (L =¥ B FGFR4 Z BEH2 1%

MHE - RV ER oEERT > RNER AEEE 4N 2%
FGFREg{E /3 #r P Ao ih Z AR IEEM ZICso B » 755% © '+ 5o

ICso/NA10 nM 5 T4+ ) FE7RICso KA EREHY 10 nMA{E/NFA30 nM
FERICso KFYECFEFR30 nM{E/NR200 M 3 H " ++++ ) FERICso KV EEE

200 nM -

"+t

%=1
= PN FGFR1 FGFR2 FGFR3 FGFR4
IC50 (nM) IC50 (nM) IC50 (nM) IC50 (nM)
1 +++ +++ +++ +
2 ++++ ++++ ++++ +
3 ++++ ++++ ++++ ++
4 ++++ ++++ ++++ ++
5 ++++ ++++ ++++ +
6 ++++ ++++ ++++ ++
7 ++++ ++++ ++++ ++
8 ++++ ++++ ++++ +
9 ++++ ++++ ++++ ++
10 ++++ ++++ ++++ ++
11 ++++ ++++ ++++ +
12 ++++ ++++ ++++ +
13 +++ ++++ +++ +
14 ++++ ++++ ++++ +
15 ++++ ++++ ++++ +
16 +++ +++ +++ ++
17 ++++ ++++ ++++ ++
18 +++ +++ +++ +
19 ++++ ++++ ++++ +
20 ++++ ++++ ++++ +
5 99 HEEHIREIE)
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21 ++++ ++++ ++++ +
22 ++++ ++++ ++++ ++
23 ++++ +++ ++++ ++
24 ++++ ++++ ++++ +++
25 ++++ ++++ ++++ ++
26 ++++ ++++ ++++ ++
27 ++++ ++++ ++++ +
28 +++ +++ +++ +
29 +++ +++ ++++ +
30 +++ +++ ++++ +
31 ++++ ++++ ++++ +
32 ++++ ++++ ++++ +++
33 ++++ ++++ +++ +
34 ++++ ++++ ++++ +
35 ++++ ++++ ++++ +
36 ++++ ++++ ++++ +
37 ++++ ++++ ++++ ++

[0260] 24 HEALFMIEN T & EIRT -
77 #8 Z R FGFREG (e 73t P Fr oo i Z A B &) Z ICso B - 155

"+ | F5RICs50/NFA10 nM

nM ;

ICso KR ECFE 2200 nM -

WNINEN ATEE S

P4+ FERICso RIR B F FL 10 nMAE /N2 30

"4+ | FERICso KA EIE 30 nM{E/NA200 nM : H T ++++ | 571

=2
= PN FGFR1 FGFR2 FGFR3 FGFR4
IC50 (nM) IC50 M) IC50 (nM) IC50 (nM)
1 +++ ++++ ++++ +
EHIB
FGFRAYHME KGR A 247

[0261] HHAE - $H&K /@Y Fors (b &%) Z FGFRAJIH]E 1
AT AR PR G TE 52 g o ATl 2 — B2 A8 oy A B AR B A EE R - 3840 & FrenchZ A
" Targeting FGFR4 Inihibits Hepatocellular Carcinoma in Preclinical

Mouse Models, ;| PLoS ONE, 2012F5H, £7%&,

S5 AR EGFAARS R
[0262] BRASCATILZ B 24N - A ZREEBURI B ZVE I

26 100 H(EEHRIEE)

F5H, e36713 » H L &
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WA o BRI LB 2 T BRI B R - 34 S BTN E B8 i B b 55 5 4 &
B HEN - AHEERTFSIHZS2BE > AEMAEN - EHHEER
SBAZEE DL 05 R 2 U0F AR SR -

\\>§v

55 101 H(EEHIEHE)
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Gl

<110> FEpETZER /N E](Incyte Corporation)
<120> {F BsFGERAFIIHIT ~ B R IR
<130> 20443-0392W01

<150> US 62/192,661

<151> 2015-07-15

<150> US 62/118,699

<151> 2015-02-20

<160> 1

<170> FastSEQ 4.0fk (WindowsZ:4%%)
210> 1

211> 15

<212> PRT

Q13> ALFF5

<220>

<223> BRRAK

<400> 1

Glu Gln Glu Asp Glu Pro Glu Gly Asp Tyr Phe Glu Trp Leu Glu
1 5 10 15

C241190SEQA pdf £ 1HFEIHR
110132234 FERESE A0101 1102047738-0
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[S0HH 3R S A= E ]

[k ]
—HEX(VDILEW &S F a2 8 - KEVEEEY)
OCHj,
F
0
7
H,CO NJ\N’R
%X H
|
\N/K/Nm/\
(VD
B
XEBCH: H

RUBHIE « 20 - 95 - BNE - FTH - SUEHE - 222-24
2K~ SERE  3-THEUERE © 1-FRE-E-THEIG-3- 2K o 1o F K- T H-TH g4
PO GR35 3.3- I T - AR BB - 1B
PR © 2,2- TR TR 3R HIE-3-E AL - (1-H
oo TH- W45 R+ (1-FF B - TH-DHE -3 ) FR G (U083
B 22K 4R (DRUE-4-25) B AL ~ (1 AL IR DE-4-
BEYERE ~ (1-H RSB IR - 4- ) HUES (1 FR R R A IR 0 -4- 2)
U S PUGIRI-4-25 BB TAE BB BT 1-CGBT AW

4 - N- B P B OROGE- 1- B

[5%82]

WFARIE (LY SR P97 2 B - KSR - K
BRUBHE LK E - RNE FTHE SERL - 222-Z/2
B L 3-THLUERE 1 EE - VH-THEIR-3- 5 o 1B TH-OH 0 -4- 2 ~ 7

5 1 HEGEHHEEAEE)
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SR -3-E 0 33-CHB T A 2-HEALA - BRNA - BNAHE
2,2- H/ LA T 3-F3 A - MEhE-3-E A - (1-H E-TH-TEME-4- 5
FHAL ~ (1-FHAs- TH-NEEme-3- 5L ) B EL B (VU S R IR - 3- B FH A -

[55°K1H3])

WMEFEREN LAY HE S Foliz 2 8 - KEYREREY » H
PRI GO - WA - RNE - EARE - 222-=Z62% - 22- 284
B A 3-OLUEA - 1-H B -1H-0fEME-3- 5~ POE R -3-5 ~ 3,3- 3
BT R C2-HEELE - BNE - BNEHE - 3-5 T 5 - dhoe-3-&H
EL > (1-F - TH-PEE M -4 ) B R Bl (DU S R IR - 3- B ) FH A

[55°K1H4]

WMFERFNZALEY B EEE 2 VW - KEVEERBY  H
Tz AL &Y BN-((3-(2,6- ~#.-3,5- " H R AR F)-1- 2 B -2-ff] &/ %&-
1,2,3,4- P0G 0L 0E - [4,3-d 1 0E - 7- B ) HH 6 ) N M i e G HL B8 BB 22 |+ ] R~z
- KEVHEREY) -

[55°K1HS])

WEEREN LAY HEEE FolsZ 28 - KV EEY  H
FZALEY BN-((3-(2,6- ~%.-3,5- ~H & AR E)-2- ] & A -1- (ML oE -3-
E)-1,2,3,4- V0 G 0L BE - [4,3-d W5 0E -7- B8 ) B B N Jh i B BB B 52 B ]
M2 2B KEVEEBEY) -

5 KIEH6]

MFERBEIZALEY) S EEE PRz 2 W - KEVEEBEY K
Fzlb&YhEl -

N-((3-(2,6- ~#.-3.5- “H & EAFE)-1- L &-2-fl & £-1,2,3,4- 11

5 2 HEHIHEEAEE)
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GULLTEF [4,3-d JWEE - 7- 55) B ) 74 M fa B
N-((3-(2,6- " #,-3,5- — B 4 25 %5 25 )-2- ] 48, 25 - 1-(UFL U -3- 25 )-

1,2,3,4- VU EmE H-[4,3-d]mEe-7-55) H B WG Bl

N-((3-(2,6- ~%#.-3,5- ~H | AR E)-2- [l & A-1-K4-1,2,3,4-11
SEEE H[4,3-d ] nE-7- ) B N I Bl e

N-((3-(2,6- _%i-3,5- ~ & AR E)-1-(1-FH B:-1H-0fp e -3-56)-2-
Al fE As-1,2,3,4- VO ML IE H [4,3-d 1w g -7 - B ) H B ) N I g e

(S)-N-((3-(2,6- _%-3,5- "\ AR E)-2- Il | A-1- (MU S BRI -3-
5)-1,2,3,4-VU g L mE I [4,3-d W NE-7- 45 ) H &) N Ia fla i

N-((3-(2,6- “&.-3,5- “HEEAFE)-1-3,3- " HIIE T H)-2-HIEE
-1,2,3,4-VU g MEBE H-[4,3-d]ms g -7- B ) HH 2 N M B

N-((1-FR N A-3-(2,6- ~5.-3,5- ~HE AR A)-2-fl & £:-1,2,3,4-
VUL NE H[4,3-d g -7 -5 ) BB WA Bl i

N-((3-(2,6- “%i-3,5- “H & REFTE)-1-2-H & & L A)-2-fl & A -
1,2,3,4-VUg IEE e - [4,3-d W lE - 7- 45 ) H &) N I Bl e

N-((3-(2,6- —%&-3,5- “H S EFHE)-2-fHIE &-1-5H-1,2,3,4-11
SEEE H[4,3-d ] nE-7- ) B N I Bl e

N-((1-(BR N A H A )-3-(2,6- “&.-3.5- “HEAFRE)-2-AIEE
1,2,3,4-VUg Bb e H-[4,3-d 1o ie - 7- 4 ) B B ) 9 4 i e

N-((3-(2,6- “%&-3,5- “H &\ ERE)-1-(2,2- “HF L E)-2- & A
1,2,3,4- VU EmE H-[4,3-d]mEe-7-55) H B WG Bl

N-((3-(2,6- ~%#.-3,5- “H | AR E)-1- BN A-2- I & E-1,2,3,4-

VU SR PEEIE - [4,3-d e -7 - B ) FH Ak ) P A i

T

=,

é’é

il

5 3 HGEHHEEAEE)
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N-((3-(2,6- ~ #.-3,5- B | AR B)-1-3- & T £ )-2- fll &/ A -
1,2,3,4-VUg IEE e - [4,3-d W lE - 7- 45 ) H &) N I Bl e

N-((3-(2,6- _%.-3,5- “H | AR E)-2- {57 A-1- (kg -3- A HH ED)-
1,2,3,4-VUg IEE e - [4,3-d W lE - 7- 45 ) H &) N I Bl e

N-((3-(2,6- _%-3,5- " H & EAE)-1-((1-FH E-1H-0E k-4 5 )
E)-2-flE - 1,2,3,4-T0 S IEBE F[4,3-d W BE-7-45) H B N I B

(R)-N-((3-(2,6- _%-3,5- _ HH | AR B)-2-fll S8 A - 1- (7Y = R IR -
3-F)HA)-1,2,3,4- TS HE0E H [4,3-d1W0E -7- B ) B B W I Bl

N-((1-( & & B A6 )-3-(2,6- %, -3,5- " H R ERE)-2-fl& A
1,2,3,4-PUg IEb e - [4,3-d1 e - 7- ) H B Wi e K

N-((3-(2,6- _%&.-3,5- | AFE)-2- | A-1-(2,2,2- =5 L5)-
1,2,3,4-VUg IEE e - [4,3-d W lE - 7- 45 ) H &) N I Bl e

S HEFEEEE o[z 2 KEYEEREY -

[E5°KIH7]
WMEEKIAL AL &) B H B 2
Tz b emEs

N-((3-(2,6- ~%#.-3,5- " H | AR E)-1-H E-2-fl /5 4-1,2,3,4-10
SEEE H[4,3-d ] nE-7- ) B N I Bl e

N-((3-(2,6- _%#\-3,5- | ARE)-2-flFE-1- (MU R -2H-0RKIE-4-
E)-1,2,3,4-TU G HERE H-[4,3-d]mE-7-55) H B N IB B i

N-((1-3R T £-3-(2,6- ~5#.-3,5- " HE AR E)-2-l & £-1,2,3,4-
VUL NE H[4,3-d g -7 -5 ) BB WA Bl i

N-((3-(2,6- ~&-3,5-  H & A R AL )-2- ] &8 B -1- (ML g -4- 5 )-

%t

B b2 28 KeEZRYy > H

5 4 HEGEYIHEEAEE)
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1,2,3,4-VUg IEE e - [4,3-d W lE - 7- 45 ) H &) N I Bl e

N-((3-(2,6- ~#.-3,5- " H |/ AKX E)-1-2- 7 £ &)-2-fll & &
1,2,3,4- VU EmE H-[4,3-d]mEe-7-55) H B WG Bl

N-((1-FR AL -3-(2,6- “5.-3,5- B E AR A)-2-fl & £:-1,2,3,4-
VUL NE H[4,3-d g -7 -5 ) BB WA Bl i

N-((3-(2,6- ~%#.-3,5- “H | AR E)-1-82 T A-2-fl & E-1,2,3,4-
VUL NE H[4,3-d g -7 -5 ) BB WA Bl i

N-((1-(F8 T A H A )-3-(2,6- “%.-3,5- “H & AR E)-2- I & A -
1,2,3,4-VUg Bb e H-[4,3-d e - 7- 4 ) B B ) 9 1 g e

(S)-N-((3-(2,6- - £,-3,5- — H 5 = 25 ) -2 ] 8 B - 1-(( VO 45, ek g -
3-F)HA)-1,2,3,4- TS HE0E H [4,3-d1W0E -7- B ) B B W I Bl

N-((3-(2,6- _%.-3,5- | AR E)-1-((1-H B IR0E-4-5) H E)-2-
{58 2E-1,2,3,4- PO SR OE H[4,3-d W 0E - 7- B ) B L) PN I Bl e

4-((7- (PN Mol B 2 HH A6)-3-(2,6- 3, -3,5- R AR &) - 2- | R A
-3,4- S HENEH[4,3-d]MELE- 1 (2H)-£L) B A IR BE- 1- FHEE H B

4-((7-(N VB e B B B)-3-(2,6- %.-3,5- “H | ATRA)-2- & A
-3,4- S L BE M [4,3-d] W 0E -1 (2H)-A5) H A )-N- 22 Y A IR BE - 1- H g
Bz

N-((3-(2,6- ~%-3,5- _ H S| A A EL)-1-((1- CFF A& s g B ) DR BE -4-
B B ER)-2- Al 8 B-1,2,3,4- TU SIEL BE 5 [4,3-d] 0 B -7- B ) B D) N I
Bahe 5 R

N-((3-(2,6- ~&-3,5- “H | AR E)-1- L E&K-2-fllFA-1,2,3,4-10
UL OE HF [4,3-d]mgnE-7- ) B L) PN I i

B

i}

55 HGEHIHFEAEE)
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BCH B AR P ATz 2B~ KEYIREREY) -
[E5°KTE8]

—HEEHEECY > HESWHERKHEIZ2TPE-H (LG L%

B2 P2 28 - KeVsEBY LUK B85 F 7 2 sRI B R -
[E5°KT9]

—REEE KA ETFE—IH bW e R g2 8 Eal gz 28~ K

YRR ik - HAAH IR AR HIFGFRAME 2 429 -
[E5°KIH10]

—REEE KA ETFE—IH bW e R g2 8 Eal gz 28~ K

EYIREEYI g > HAMUEERNGEEE ZBIE L8 -
[E5°KIHLL]

—REEE KA ETFE—IH bW e R g2 8 Eal gz 28~ K
EYIEERY AR - LR R AR S —FABCEERI G EME
BEE ZIIE L 5EY) -

[E5°KIH12]

MERRIA10E 11 2 3R » Hd ez B (458 5 AT AR E - BSEHE - 7L
T TESE EBERE - TENERE - 5E - HEIE - BE A
B OB~ UNELEE - AURURRAE - RERE - REE - BRARE - BUIRERE - K
BE - BMFE - ZRMEERE - REREAREERER - AT M
7~ BARRMKRE R ~ S F MO mR - EveRECEET SRMKERE -
FLESH AR ERESMIE - BARMAEKER - BxffeE - mgE
BRIIAERE ~ BRI RS -

[E5°KIH13]

I

T

T

5 6 H(EHIHHEAEE)
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MERRIA10E 11 2 F iR - H ez BEE (85 B AT AR ~ FLIE ~ Bt
SR EBEE - BRE - FE - W - APIRRE - BB - EUE
HIRRR R ~ BHIRAAE R~ B AR - IR - TEE K E
S AR -

55 7 HEGEYIH EEAEE)
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