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This invention relates to inhibitors of NTRK that are active against wild-type

NTRK and its resistant mutants.
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B AR E SOS(INTRKI wt 4R5%)5a < 285 - HEHRCH I E BB A
ZEAL(E S R GS95R 4) - thoE BREIL TE IR P ERPR b 3¥ 4k 2 WifE NTRK

22



201713665

R T BRI (E TRPER) - RPrlt > LS ES N E £ R
NTRK BA7EM: - BRI NTRK @& 2 GS95R BB A HY/E RS

BN o
NTRK wt | NTRK wt | NTRK G595R
(w=x?i| [iyain Al Al
ICs0 (nM) Glso (nM) Glso (nM)
[ERES=E 0.6 2 2700
TSR-011 2.3 32 12000
SR E 9.3 87 9000

[0105] IRt FES—J7H  AEEHREUAREBA B R F SR
Bl Z A AES(NTRK)E N E 2 RN Z B0 T4 » BEm2el Fi
BAREERE ALY A L&Y 2 BEEHEY) -

(0106] ZAZFERIZALHNGIEF 42 NTRK K NTRK 2 #HitE G595R 28
SRNtay -

[0107] FES—fEE+ AEIRIUERE S RNt 2
RRENTT A BERZRERLEFARNE A LEMHAS T LEY)
ZBEEHEY) -

[0108]  th4h - FESHAELALISES - HIKIBIFT R EF 4 A NTRK &5
N - ISR A EHRE < TR - R EARS R B A A
ke 5EEERG NTRK 275 » ARG LSRN ERBEHEER NTRK
JETEERE IR B EUR RIS ERE - H—SEHAIP &
TEEE I/ AR - ZBRE - BER - BERSHMERER - BEY
AR ~ NSRLEYERERE - EEBE - AEFARERE - BRARE - BHE R
EREAE BB - S MERBME B R ~ 2R FLBRTE - MEVRIEAE . spitz £ERE -

[0109] AL&YIREIBIYERENEF 45 NTRK ANHIRBERIR Y
2B > KEAREP I NTRK » 5840 G595R B BF - HABIER
BIAHEHY NTRK RSB R A AN A 2 L EYEEHE RIS B -

TEN ) BEEARET YRR —ERIER SRS £
YIER/NA 1M~ 500 nM ~ 250 nM ~ 100 nM ~ 75nM ~ 50 nM ~ 25nM -~ 10
nM 3 5 nM 2 ICsp o
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(0110] AR L&Y K4H &Y o] BB S R E L&) B iEE A
NTRK SR L SYIREM GRREAE SRIEH - £ — B\ Hf+ - KEHZ
b EYIEEH S P Bl— B EHE E L T & E A LEWHERIGH « R EE
JE(COMETRIQ) ~ FLIEfL/E(CALPRESA) « HKAIFF/E(NEXAVAR) - £FfEH
fE(SUTENT) - %548 JE/E(STAVARGA) - i044% fe (ICLUSIG) ~ H{X B
(AVASTIN) - 57 fE(XALKORD)EGE I E(IRESSA) « AFHH 2 (L&Y
BAR S E] 3 EHAE B B0 [E)95 B iR AR B LA VS R T [ B B P 2R 1% B -
RPZ LS BEA SRR —EaENE— Y P EAE SRR
o

=D

(0111] AFHLEM(EBIEHEN N-S(L) T EREANEEREHK
MG B IRB RS R SRR GEU U T REF 2 aRigg) P
E—EREHK - ARREAZR Y RIETTEES AR P#T > %%
BE AR BB ARSI SR 5 EE - A ETREZRET > fild -
FEE]EBR 2 FRE BB R AR 2 RS ORET » BERSHETA
fie AR BEIaPHL (S FEY) ~ PRABSEEYIRIE < BRE K FE vl F — 5 RSk
—TE BB ZREYTET - R ERESRNE - BN E R ES R
B EE] HRARE T A B BEE -

[0112] BEAZRPLEYTS R SBLEEE > (RERIRRRE-
PrReE R MRFRIRE 2 R KA HEREREE 2 BT R ILIER T E A
SHHEE o (REEE 2 EETEIR MY Wuts K Greene, Protective Groups
in Organic Synthesis, 5 4 iz, John Wiley & Sons: New Jersey, (2006)4 » 4
UG IRITAGALE -

(0113] FECTHRIBAE LLIERAT P E A 2 AR & 37 5K B - 22451
S » EYIER AR RS BRI sEUIZRE SR (NMR )L 5L 2 (4D -
'H 5 °C) ~ &I9MRE(R)HFEZE - S HEERIEABIL - UV-R] ByE) -
A(MS)EGHE HIE T 7 /A SR S AR A B AT (HPLC)SH & /g 47 (TLC)- ﬁ/‘
bEYIRBZ B R ITE

[0114] LC-MS : BrIESIMER » BRIFTA RARBHT-E R (LC-MS)
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BRI 2 408 K B 17) B F Agilent 1260 Y LC 24751815 > S ARWGHR(F
AR ES-API B Agilent 6120 ZVE LS - oA ERRIC 224 BT Z
Agilent Poroshel 120(EC-C18 » 2.7 um & » 3.0x50 mm R~P)#HEH: - &
PHEEE 0.1%REE 2 KRS 0.1%F 2 ZIEHSENR &YI4HRL - FI R
4 SYEEIBIZE 95%IKI/S%HEILE SY%rKIE/9SY% M EIE 2~ TH EREFE < 3R
HIEEE | mL/min T e

[0115] HUMHA) LC-MS : FEHEERK 224 ETZ Luna 5u
C18(2)100A » AXIA FREX 2 250 x 21.2 mm ##H%E4¥ > Shimadzu Discovery
VPOEUHAI 2458 EAETTRIFER HPLC - BEIMHE S 0.1%F 2 /KK E 0.1%
B 2 Z B0 ATEIR SRR - FIFIFELE 25 533028 95% K iE/S%raHE
F S%KME95% S EIE 2 RUERSE © FUREEAE 20 mL/min T - FERUK
PNTTZ S FETE Biotage BXEhas iUl BE T P LALL D7 =UAEAT -

[0116] 1 HPLC : iy FHIREW 2 8itE HPLC EEHH
Chiralpak AS-H & #¥(5 mm, 3.0 cm id x 25 cm L)Z Thar SFC 7H-80 #5228 th &,
1T ° & H SFC CO; (A) 5 MeOH/0.1% NH4OH (B)2H /3% © 67%Z 33% (B)
ZIREREESE 65 g/min ZFUERT » (EH 100 B2 2405 BIRIRES - 478
JEFEE 220 nm 7R T2 UV EHIZREDH -

[0117) WREBH : WER/EHT1E Teledyne Isco CombiFlash® Rf BT
5, Biotage® Isolera Four BEJT_F¥#h{T -

[0118] EF NMR : ER3IEFIMER - BRIFTE 'H NMR S
Varian 400MHz Unity Inova 400 MHz NMR & e3(REEEFRI=3.5Fb LB 1 ¥
A 16 & 64 imiHh)ER - BEXREET » FrEE &1 DMSO-de A+ A
BEF SR ER DMSO(2.50 ppm).2 B & 53 R (ppm) I LR & -

=il

[0119] DUTFEFIERRREIMESN  BRBRKUMEEHREFRE
M e

[0120] DUFRIEEAKERELBAN B AR LAY — M8 - 2
B IR R R e v (R S A SR A SR EM 2 AR L8 — RN
H2 TR PR~ BB TEN SR -
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—RERL 1
X X X RA
NN FURERE NN L1/®- R,
Nl J N ) —
NN NTON BEdR
P
X = Bt P = (ReEEE

G O

1 HO
X 1)Paf iy
P~ SN COmEA _ WM (RB)“_‘\LZ
) A . N >

NN 2) kit g N BEREES

N SN
N‘;,"' N - NH N
[0121] $HFEEIEY) —RERBIGEH ZR{EEZ TH-0m:
F[3.4-d]miE 2 S HEELRERP) - S REEIRTESHEGRGT > flin - £
BT IREV S FERRE T » (EFHER @ 5B RN ZBA(DIPEA) » FERRMEBE
SRR  EWENER E 2 REYIRRE R EE A IR A BURLUREA
B AR Z SR - MR 7 by el 7R S0 2 o e B4 AR FE R TV EUR
FE1& /KRR LIS ERISHAEE - MBI TIE S BB SRET » FINEREBER

FERRIF T E3R B RIELURBLAER A K B IR Z SARE(L &Y - BERIRER

CER (R
ik .\L;t(i ;&@gw ik .\‘}\/(L
| |
N

ARtz I{bEY -
BRTE L
SEM SEM
SEM {
\N SEMCUNaH l/ \ DIPEA ,‘N Pd(dppfiCl/COMELN r
TomE - Nz A

HO
A
3

R 4

—.BEF b/NH Br DMF/MeOH
R3
SEM n

SEM

“/N\ / , 1 N A R

NaOH N AN HATUELN HO B TBAFI_ﬂ;g!i"
—ee e

NH

5

RJ

weormo . HQ o >’R2 >,Rz
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(0122] P E AR —RERMIZ 1IE LSRR 1 PR -
BT FRFEN 3-2-4-5- TH-ULEH[3,4-d]0E 1 2 SEM ZE{R:E - SEM
PReEZ IR 2 PRI REU OSBRI T » B EBISE 0 — ek (s
FlimsE — RNE ZHZ(DIPEA) » FIfAERR BV SR AU Z FER 3 - 3-
AFLNEVAFFIELE 37 DMF-MeOH BRSS9 P AZ 0T B2 S AE A E
PSRt ERES 4 - BerErh NaOH REZOKIE 2 1% - 4FL 5 TERRM (B & SUE IR
TERRRE B IR TE S ELUR Bt SEM fREZ 1L EY) 6 - SEM {RiEETIEH
TBAF SERE R TR R BRAMEEY 7 TR L &WIE A —
ARE AR 1~ 230 3 ZREME - WD RIFESRITE 1~ 2 303 PE—PEFI -

—E Rk 2
o] O RB) o]
HO 0 - HO o (RB)—E NH q‘E N cl
Al o ) §
N\N N,) ” N N/) SOCL,/DMF N
H P g1 2] P
P = (L E Bs
(R, (R
A B; O B (o]
AL S e e S
e L - v
‘IN N/ \N N/)
P

[0123] HRELILEY) » —REHFBET 4-BIEE-4,5-F-1H-
PO [3,4-d]nE-3- 3R B 2 S EIRGE(P) - FREZ BRI SULHTIF
NoehilEEFE T e L HEREE - it SIESERGET » §la
FERAZS IRV S FERIF T - (B > sE — RPNE L (DIPEA) > fEH& M
ERFEAN IR FEVENEIR L R{EYIREREERZER A B LR
AR A RRZER - BiriREE TRt 1 {bEY) - IT I Z(EEY)
A fE AL — A S AR S - L4 > T HPLC B AZkdr 23 1 (Ta) ~ (Ta-1) »
(Ia-2) ~ (Ib) ~ (Ib-1 ~ (Ib-2) ~ IT ~ (IIa)  (IIb) » (TeHEESVIIFIEESHD -

CEYEY,
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N
R N, HO
SEM HN’ Ir = N NH,
! 2 / A
N _N R N~
r/ I \N Ar R1 R3
HN Y cl N >
SOCI,/DMF o )___Rz DIPEA/ 15T
o] g OH  50°C Af
1 2
H
N
f h N\N
\ N HO N7
TFAIDCM R
/ % L_NH N
KOAc/MeOH A o >,R2
>——R2 Ar
R3
4

[0124] WHERBENT —RERRIZ 2N EERAR2PER -
TRTEERLEH SEM fRiEEZ 4-(IISEE-4,5- — G- 1H-NEMEH[3,4-d ] 0E-3-7%
B2 1> E oA SE/DME ZREUL » AMETEESRINEL T B R R stk iE
BRE R dt SEM (REEZ(LEY) 2 - SEM {RIEZFEIR 2 W R RZOT R AR
FEREFT » EARMEARIFE e b i st — RN E LM (DIPEA) » F
RE ARV LR B U Z R 3 - SEM {ReEA T TBAF SAEBE MR
TRt R EEY 4 -

—fiRER 3
O (o] (RB I\ (0]

HO ) _ HO o R ) b N 0
‘%\ AR NH M NH
; NH % )
N Nl Nl
N » Y EREES N

H P

p= ﬁ’:ﬁ%é
1) SOCI,/DMF

ca By
2 /@—(R")p (RO~ 5L Neg® A

masmmsr C N
i NI ‘W
NN NN

P

[0125] $RIFELALEY)  —RERBR 4-HIEE-4,5- "S- 1H-
UL 04 [3,4-d ]V -3-F4 ik <~ SR IREE(P) o FBE 7T FIERRZ 1B S RIER 13
SEK - it eV ERTERBEKREL - BRESHEEGT > f11
ERZS AU FERAF T » (BRI - sE = RNE LI (DIPEA) - 7ERk
AR IR - IR EZ MR ERAEE IR A B LR
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TR A B EIR - BERREE TR 1bEaY - U THRIZ/ESY
BIfE ARt — A S sk B - b4 Fitk HPLC o AZR$F3 = 1~ (Ta) - (Ta-1) -
(Ia-2) ~ (Ib) ~ (Ib-1 ~ (Ib-2) ~ II ~ (IIa) ~ (IIb) ~ (UcH L& F MRS

BRITE 3
" SEM
SEM HN' r,N N,
NN R? I N 1) SOCI,/DMF
\ HN Y
r [ N A " 50°C
HN ,
EDC, HOBt o N 2) O
0 OH DIEADMF )R @N”z
0 A
1 r RS
DIPEA/ — 5t

ISEM
N
PV _TRADGM
HO

R1
N N KOAc/MeOH >/R2
A o) 2
<b/ Ar>"R R3

R® 3 4

(0126] M FEABAIN T —RERFIEIELU LS TEIPET -
BT ERILET SEM (REEY 4-HIEEE-4,5- Z & - 1 H-IHE R H[3,4-d|EIE -3- ¥4
B% 1 Hu7EERRAE SR T B TR SIS IE RS - SEM {Re€ 7 3% 2 o]
{2 FEEHiEE &/DMF 2K &1L » AR TERZS AU BT > EEAE
A0 e TR R e " RN A ZBH(DIPEA) - FRr R EE HU DABR (B BN
RZFEIR 3 - SEM {REEETI{FH TBAF SRR TR IR R
&Y 4 -

[0127) @& 1 REEAZ FRAE1LEY) DA RS8R Y Ha{b & iER =
— R ERRIE S £ —B A LI J7EREE - sE4h - 4 HPLC TJH
53T (Ta) ~ (Ta-1) ~ (I2-2) ~ (Ib) ~ (Ib-1 » (Ib-2) ~ II ~ (I1a) ~ (IIb) ~ (Ilc)
{EEMNFEREY - KERESHKESHEE BRI -

B 1. GIEEY) 45
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SEM SEM
SEM N {

f )
( \N SEMCINaH r x N DIPEA N _Pa(dppNICHICO/ELN N AN
NP omEmeon . Q -
(E) DMF ©f
L& (E) ST (R(hl NH &‘}.\NH d OMe
Cl

pev fN\ M r e

N

I( <N N~ /
NaOH N ,2) HATU/ELN Q TBAFI 05 JNH G
MeOHHO  HQ, DMF
@‘\NH el Fo

E F

SR 1 SR 3-1R-4-F-1-(2-(Z AR £) Z & E) B E)- 1H-I e If

[3,4-d]uEnE
SEM
H

NaN Ne N

( \y SEMCI/NaH W N,

N A~ N~ /N

€  DMF ®

cBr o Br

[0128) #F OCFE 3-R-4-5-1H-MHLMFE[3,4-d]BELE(10.00 g, 42.84
mmol)* DMF(50.00 mL)= 2 515245377501 NaH(2.57 g, 64.25 mmol) - 1F$2
FE0.5hr 2% 7F 0°C T 4% SEM-CI(8.57 g, 51.40 mmol) X &R INZE &7 FERERS
0.5 hr - ¥ MELEISHIEZE 25°C H¥BHE 16 hr - 1F TLC(PE:EtOAc =1:1, R =
0.88)EE NS FESERR Z 1% » RRFEFER 50 mL 2~ H.O ZREBIEEW - RS
EtOAc(50 mL*3)Z5HY - B A48 FEE/K(20 mL*3)7%#5 » £ NaxSO4 _FEZIR B
HRAE o BRERYIFE B IR B AL BT (PE:EtOAC=20:1) 2R AL LAS B 2 M EHM
3-1R-4-8-1-(Q-(Z R EWE) Z ) FE)- 1 H-0l M H[3,4-d]METE(6.20 g »
#R139.80%)° '"H-NMR (400 MHz, CDCl3) § ppm 8.83 (s, 1H), 5.82 (s, 2H), 3.70
(t, 2H, J = 8.4 Hz), 0.97 (t, 2H, J = 8.4 Hz), 0.00 (s, 9H) -

R 2 1 SEU(IR2R)-2-((3-18R-1-((2-(= AR £) Z 85 7 E5)- TH-IE
F[3,4-d]unE-4- B e B )RR K- 1-B2

ISEM
" ,SEM ‘/N\ N,
7Y _DPEA N AN
I N — o ()
N A (E) ZoEfE B
®R)NH r
c B
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(0129] @ 3-1R-4-&-1-(Q-(= FEWE)Z & H) HE)- 1H-0HE g 5
[3,4-d]H0E(2.50 g, 6.87 mmol) Kz (1R,2R)-2-FEE38 Ik BE BB 458 (945.38 mg,
6.87 mmol)jf* B2k (15 mL)H Z R &7 DIPEA(1.78 g, 13.74 mmol) * 2
FEREYMEFE T0°CT#8#E 16 hr - — B TLC(PE:EtOAc = 5:1)ZE kLAY
Be b RS EZRYE BB BEEHf(PE:EOAC = 30:1~10:1)
iRt 2 m @M Z(IR2R)-2-(G-R-1-(Q(=ZHEWE) Z&HE)H
£5)- 1H-MEPR I (3,4-d] Il -4-B5) i 56) 3R K- 1-82(2.10 g, 4.41 mmol » 3 !
64.22%) - "H-NMR (400 MHz, CD;0D) 6 ppm 8.41 (s, 1H), 6.26 (s, 1H), 5.70 (s,
2H), 4.13-4.12 (m, 2H), 3.69-3.65 (m, 2H), 2.40-2.39 (m, 1H), 2.20-2.18 (m,
1H), 1.95-1.84 (m, 2H), 1.72-1.61 (m, 2H), 0.97 (d, 2H, J = 4.0 Hz), 0.00 (s,
9H) o

SEE 31 G 4-(((OR2R)-2-FIRNE)RE)- 1-(Q-CHEW E) LE5)
FRZEL)-1H-IE DR IF 3,4-d P 0E - 3- 4 B FR s

SEM SEM
W N\ N\ m N\ N\
"\ /(f;) Pd(dppf)CI/CO/EtsN N. N

HO > (€)

HO
!:(R(h_)\\NH Br DMF/MeOH !:(R(h_)‘\NH g/ ome

[0130] [E(IR2R)-2-((3-}R-1-(-(Z AR E) Z &5 ) £ )-1H-1tk
034 [3,4-d | 0E-4- 55 B B ) BB - 1-B2(2.10 g, 4.90 mmol)#> DMF(10 mL)E
MeOH(15 mL)d 7 B-&%— =070 Pd(dppH)Clx(717.07 mg, 980.00 umol)
 Et:N(1.49 g, 14.70 mmol) » H K FERSYIFFE 70°C T LE CO(50 ps)RS
T#8$8E 30 hro — B TLC(PE:EtOAc =1:1)5 LCMS SERALIaE =44 %E »
RaaYEE R RREEREEUEGEEEHZ 4-((IR2R)-2-FIRNA)
R ER)-1-((R- (= AW A) Z &4 ) A )-1H-ME 4 3% [3,4-d] v BE -3- $2 B B B
(2.70 g HHEY)) HERE—SEEHIER T E#EEA - 'H-NMR (400 MHz,
CDCl;) 6 ppm 8.85 (s, 1H), 8.45 (s, 1H), 5.83 (s, 2H), 4.14 (br.s, 2H), 4.10 (s,
3H), 3.70 (t, 2H, J = 8.4 Hz), 2.40-2.38 (m, 1H), 2.20-2.17 (m, 1H), 1.93-1.79
(m, 4H), 0.98 (t, 2H, J = 8.4 Hz), 0.00 (s, 9H) °
FER 41 SR 4-((1R,2R)-2-FIR AR E)- 1-(Q-(EFR EW E) ZEE)
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FRE)- 1H-OEL D8 [3,4-d[METE - 374 ik

SEM SEM
Na N, AN N,
i |
| N NaOH | N
o N — (G

HO
!:(Pih)\\NH ) ~Ove MeOH/H,0 !:(R(h_)‘\NH /O

(0131] [=EE 4-((1R,2R)-2-FZERNF) R E)-1- (- HEWE)Z
S5 FFED- 1H-IH k3 [3,4-dH50E-3-35 F%(2.70 g, 6.63 mmol)* MeOH(10 mL)
hZ)REY) > N0 H20(10 mL) » BE{&—#3 =070 NaOH(530.01 mg, 13.25
mmol) - FR1% » KIEREWEFHE 26 C TR 16 hr - —H LCMS K
TLC(PE:EtOAc =1:1)E R YIE T2 M » & MeOH FEHEEZ HEYE
KBk B7EERYIF EtOAc(8 mL*2)5EHk - #A1% » /480 HCI /KAER(1 N EZE
pH<7 BERZEF B RIUERY K1l - BERHRAERWE AFEEZE T
BLRE 2R EERE Y 4-(1R2R)-2-FRIRLE)RE)-1-(2-(ZFEWE)Z
FE) ) TH-L M I [3,4-d |0 -3- 725 (1.20 g > ZEXR  37.89%) - 'H-NMR
(400 MHz, CDs;OD) 6 ppm 8.40 (s, 1H), 5.80 (s, 2H), 4.37-4.32 (m, 1H),
4.22-4.19 (m, 1H), 3.75 (t, 2H, J = 8.0 Hz), 2.39-2.36 (m, 1H), 2.11-2.06 (m,
1H), 1.96-1.91 (m, 2H), 1.78-1.73 (m, 2H), 0.95 (t, 2H, J = 8.0 Hz), 0.00 (s,
9H) o

FER 5 EEU((R)-2-(2,5- ZFAH)MLIZIE-1-FE)(4-((1R,2R)-2-FEER IR L)
R ES)-1-((2-(= R AR ) Z S5 L) 1H-0EL M 3 [3,4-d |- 3- 5 FR

SEM
N N
SEM AN
/ N|( \N

|( T HATUE,N  HQ 7 e
ho e — % > \®k.NH N<:]
) DMF 0 —
d?_)\\NH OH cim
° Q
F
[0132] £ 20CFE 4-(((1R,2R)-2-FSER R HEL)- 1-(2-(Z AW
H)Z & E) R EL)- TH-IEMR 3 [3,4-d] 150 -3-$4 #£(100.00 mg, 254.12 umol) K
(2R)-2-(2,5- & AEL)MHLIZIE(55.87 mg, 304.95 umol)j* DMF(2 mL)tE 584
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Y0 HATU(144.94 mg, 381.18 umol) 5z EtsN(128.57 mg, 1.27 mmol) » B
20°C N EFESZFE 16 hr - £ LCMS BURK FESERK Z 1% * i H20(S mLYRIIZE
BEY)  EEFER EtOAC(10 mL*3)Z5E B FEI/K(5 mL*3)%0 « 2R81% » 5
HJETE NaxSOs Rz HIRHYE - FEERYIFE FR UM TLC(PE:EtOAc=1:1, R=0.5)
AL 2 EEHZ (R)-2-(2,5- Z FAE) g 1E-1-5)(4-(1R 2R)-2-7%
BRIEE)- 1-(Q-(Z R AW E) ZEE) B EL)- IH-0L W I [3,4-dWETE -3-K)
FRER(20.00 mg » EEE © 14.09%) -

B ER 61 B A((R)-2-(2,5- _ FAE)ULEIZIE-1-5)(4-((1R,2R)-2- IR L)
R EL)- 1 H-ME O I [3,4-d e - 3- %) FR

SEM H

N NN
|/ x> f /\N
Z /(E) N ~m

HO
f‘?R) NH <:] TBAF RRr)NH g N<:)
— \
NG — F. iR

F F

(01331 #£ 20 C F @ ((R)}-2-(2,5- = & # £ ) 0t 1% ug -1-
E)(4-((1R,2R)-2-FEER ARG )- 1-(2-(= BT £) L 848 B £R)- 1 H-E i
F1[3,4-d]BE0E-3-55) EFFE(20.00 mg, 35.80 umol)id ~IEEK(20 mL)H 2 SR
N TBAF(80.61 mg, 358.00 umol)> E.7F 80°C F/jIZ4AZFEE 16 hre7E TLC(EtOAC,
Re=0.DBURRIESERLZ 1R KA RRGE B A& 10 mL 72 HoO iRINETRERY)
IR EtOAC(10 mL*3)ZEHY » HAMEETE NaxSOs HFZ1R BIRYE - FRERYIFE
FEg 1 HPLC(MeOH/HO/TFA B Z4)AML LB EI EREERE L
((R)-2~(2,5-Z @A L)L I IE- 1-5)(4-((1R,2R)-2- R G ELRE £ )- TH-ILE ML 5F
[3,4-d)WATE-3-E5) B EA(11.10 mg » R © 72.37%)

B 2. BRALEY 97 RILEY) 98
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HO NH §EM §EM
SEM 2 rN\ N, ‘/N\ N,
N ! | N | N
r N, O:d N~ N ~7
| N 3> HO Et;N/Pd(dppfiCI/CO  HO NaOH
N~ NH Br —mm— «NH COOMe ———
& Br DIPEA/ THEf5 MeOH/DMF MeOH/
H0
O\\ o§
//S ~ //S ~
0 o)
SEM SEM
N\ N\ N\ N\
| N Ir N
N~ N A~
HO T4P/DIPEA HO TFA/DCM FiE HPLC
.NH COOH ——— NH NH ————> ——————>
' DMF ' o
OQ 0§ F
//S\ ,,s\ F
0 o)
H
S o
N P
HQ Y \@ Ho Y @
RR)NH NH ~(S)s,NH NH
&* e ol
o.d® F Oss® F
/7e,\ F ,,S\ F

TR 1 AR 2RAR)-2-(B-)R-1-(Q-(Z R AW &) Z &5 F £)- 1H-
DREPAE 5 [3,4-d e -4- KR )R A6 )-4-(FR BB BL )ER T - 1- B2

HO
oNH,

SEM O\

l/ /
DIPEA/ —I5Efs ¢
o/ \

[0134] 5 3-)R-4-F-1-(Q-(ZHERWE)Z 8 E) B E)-1H-1t e
[3,4-d]ME0E(300.00 mg, 824.83 umol)id —IE£(10.00 mL)® > SB-SHR N0
DIPEA(319.80 mg, 2.47 mmol)F(1R,2R,4R)-2- 5 -4-(FRRSHR EL IR k-1 -
(195.71 mg, 907.31 umol) * ERSYI4E 90°C T8 32 hr - £ LCMS BETRK
FESERR 2 1% R SYIRMmE LI 1,4- I8 B IR AR DCM(20 mL)
o o HHESE F7K(10 mL*4)%50% > /£ NaxSOs FE73% - HIRELUERIZ A 6E
#8 Z (IR, 2R 4R)-2-((3-18-1-(Q«(= AR £ ) 2. & 5 ) B KL )- | H-1H e 3 [3,4-d]
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AT -4 L )-4-(FR BB LB 1% 1-B2(350.00 mg » BE SR : 83.78%) » 'H-NMR
(400 MHz, CDCls) 5 ppm 8.43 (s, 1H), 6.23 (br.s, 1H), 5.71 (s, 2H), 4.50 (brs,
1H), 4.26-4.24 (m, 1H), 3.70-3.66 (m, 3H), 2.97 (brs, 4H), 2.65 (m, 1H),
2.37-2.20 (m, 2H), 0.97 (t, 2H, J = 8.4 Hz), 0.00 (s, 9H) -

B 2 B 4-((1R,2R 4R)-2-7REL-4- (PR R AL IR IR BB L) - 1-((2-(=
BRECRY L) A ) R AL )- TH-OHE P 3 [3,4-d | -3 - FA i FR g

ISEM ISEM
(N\ N\ rN\ N\
| N I N
N Y N~
HO Et;N/Pd(dppf)CL,/CO HO
WNH Br > ~NH COOMe
* MeOH/DMF '
Ox Ox
P~ //S\
(0] 0]

[0135] [EI(IR,2R,4R)-2-((3-18-1-((2-(= R £ Z &5 ) £)- 1H-

OLE 04 3 [3,4-d) B OE -4- 55 ) e B8 )-4-(FR R B B ) 38 7 - 1- B2 (350.00 mg, 691.03
umol)* MeOH(10.00 mL)/DMF(2.00 mL)5 > ;8-&47:7%0 Et:N(139.85 mg,
1.38 mmol) Fz Pd(dppf)CL(25.28 mg, 34.55 umol)  JRINZ 1% * JREWIE 75°C
TFE CO(50 Psi) FEHE 16 hr - —H LCMS BIRRIETER * #RE SR LELL
REIHEEY) - HFEDRHE TLC(PEEOA=0: ) LUR R 24 EER Y
4-((1R,2R 4R)-2-F5 AL -4- (AR ER R IR [ B ED)- 1-(Q-EHEW ) 2 88)
FREL)- TH-MEPE I [3,4-d ] 0E -3-# 8 BL FH BE(250.00 mg » EEZS © 74.50%) -

B BR 31 G 4-((IR,2R 4R)-2-FREL-4-(FRIERRE IR N DR ED)- 1-((2-(=
ARy B S8 EL) B AL)- LH-PHE A I [3,4-d |0 0E - 3-F4

ISEM ISEM
(N\ N, (N\ N,
| N | N
N~ N~
HO NaOH HO
NH COOMe — NH COOH
v MeOH/H,0 '
Os Os
//S ~ g
(0]

[0136] [ 4-((IR2RAR)-2- ¥& £ -4-( BF i il £L ) BB 1k & ) B¢
B)-1-(2-(=HEW &) L8 E) B E)-1H-UE M 3 [3,4-d] % g -3- 74 B B B
(250.00 mg, 514.80 umol)}* MeOH(10.00 mL)/H20(5.00 mL)h 2 S8 S4R A0
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NaOH(41.18 mg, 1.03 mmol) » 7£ 20°C T8#£ 16 hr - — B LCMS EER T FES
B PR S YIRS LASER MeOH - 7K@ EtOAc(3 mL*2)%:H H#5H HCI(1
MFEEZE pH=4 Kib » ARERSYIBE L RSIEEZE TR URER
FHEARBERZ 4-(((IR,2R4R)-2-FRE-4-(FRREAERFL IR K EOEE)-1-(2-(=
Eﬁﬁéﬁﬁﬁ)Z%ﬁ)Eﬁﬁ)-lHﬂtb”ﬂé#B 4-d]eUE-3-#£ 1%(180.00 mg » FEZR :
74.14%) » '"H-NMR (400 MHz, CDCls) 6 ppm 8.47 (s, 1H), 5.77 (s, 2H),
4.43-4.40 (m, 1H), 4.17-4.12 (m, 1H), 3.85-8.82 (m, 1H), 3.69 (t, 2H, J = 8.4
Hz), 3.03 (s, 3H), 2.45-2.41 (m, 2H), 1.99-1.91 (m, 2H), 0.92 (t, 2H, J = 8.4 Hz),
0.00 (s, 9H) -

FER 4 G N-(2,5- 87 E)-4-(((1R,2R,4R)-2- 5 F-4- (R s AL IR IX,
FOWEES)-1-(R-(= AR E) L&A ) B EL)- |H-HE e [3,4-d] g -3 - ¥R Bl

SEM SEM
N\ N\ rN\ N\
N | N
N ~Y N Y
HO T,P/DIPEA HO
wNH  COOH  ————— NH NH
DMF o
,/S\ /SQO F
o]

(0137 & 4-(((IR2RAR)-2- ¥ £k 4-( P RS BE 2 ) BB Ik & ) W

2 1-(Q-(= A E) Z85) FE)- 1H-MEMEFH[3,4-d]M0E-3-#41£(60.00 meg,
127.23 umol)}t DMF(2.00 mL)th 7 5&&47% N DIPEA(16.44 mg, 127.23
umol) ~ (2,5- " EFE L) (36.42 mg, 254.46 umol) TsP(40.48 mg, 127.23
umol) « RN Z1% » JREYIE 200C TR 1 hr > EH o LCMS BRI FESERK °
REESYIANIIZE K4 mL) B H EtOAc(S mL*3)Z£HY » HAMEETE NaySOs k
R HRWUER E24 8L N-Q,5-Z&FTE)4-(IR,2R4R)-2- 5 AL
-A-(FRERFRE IR LA B A)- 1-(Q-(Z R EW BE) Z §.5) F ) 1H- 1L 3
[3,4-d]00E-3-# BfE (50.00 mg - FHEY) -

SER 5 & N-(2,5-Z & FE)-4-((1R,2R, 4R )-2- 5 -4- (FRRRER £ IR K
B AS)- 1H-DLE PR3 [3,4-d | nE - 3- 4 i i
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PEM N, H W H
N N >N N
“/ N \N “/ \N f \N
N A N~ © N /(E)
HO TFA/IDCM HO HQ_
NH NH ———— &r)\NH NH - Sls),NH NH
o ‘ o] G’ o
~4dr F .36 F
Ox F O\s\ . O\s\ -
7 F / 6/

[0138] 7 20°C F » ¥ DCM(5.00 mL)# ~ N-(2,5- — & %
£)-4-(1R,2R 4R)-2- 58 L -4- (R il B IR BB B)- 1-(Q- SR EW E) 2
5L ) B B )-1H-0pE 088 34 [3,4-d] 9% OF -3- 5 5 B% (50.00 mg, 83.79 umol)7E
TFA(5.00 mL) Z B &) P#EFE 16 hr » 231% LCMS BIR R FESERK « RS
RS EIEEY) - HAE RS HPLC(TFA) K M HPLC R&E(Frr i
Y Z PR 53 Bl Ky 7.46 min J 9.20 min) - G2 HEBERZ N-(2,5- 25
FE)-4-((1R,2R 4R)-2-FREC-4-(FR AR B 3R TED ) B B )- | H- 0 04 33,4 - d i
DE-3-4 BRI (2.80 mg » EEE  7.16%) K N-(2,5- & F%)-4-(((18,2S,45)-2-
FEEE-A-(FP B IR IS W AL )- | H-DLE PR 3 [ 3,4- B IE -3- ¥4 B f%(4.00 mg >
R 1 10.23%) - [EF(LEY)Z LC-MS 40T © JiZ =0.8 mL-min » %
B © 1% 99% [7K+ 0.375%o v/v TFA] K 1% [CH3CN + 0.188%o v/v TFA] » 1E
SEE (8T FERE 0.4 min » ZR1A1F 3.0 min NE{EZE 10% [7K+ 0.375%o0 v/v TFA]
B 90% [CH3CN + 0.188%o v/v TFA]> ZA1%7E 0.45 min NEE{EZE 100% [CH3CN
+ 0.188%o v/v TFA] » Fx1£7E 0.01 min NEELEZE 99% [7K+ 0.375%0 v/v TFA]
2 1% [CH3CN + 0.188%o v/v TFA] » SRTEAE L4 T FERS 0.64 min ; &4y
Bl By 98.887% K 96.551% o

B 3. aBEEY 20 RIEE9) 21

ISEM SFM

SEM NH Ny N NN
N i Foe | = Y ( S N
N, N Pd(dppfiCI/CO/ELN N NaOH
f P HO N A~ - - OH N #~Y _— -
7 DIPEA/ — MeOH/H
TR N B DMF/MeOH NH OMe 20
cl Br Fere Fro O
SEM N N'SEM N K N
‘ "
N N U 1w T w
W ) N Na y Na 4 ) Na Y ©
N AN TPESN 4o A FiE HQ o,
OH —_— NH NH o —> RI.NH NH ~I5LNH NH
DM DCM (s), ®)
NH - /OH " F<‘:’ d SFC mff © F °
Fro e F F
; F F
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SHBE 11 (15,2R,58)-2-((3-- 1-(2-(Z PEH 5)Z 68) F)- IHL 51
[34-d|B0E-4- B L) - S-SR k-1 -

[o}
NH, SEM
SEM ., NN
N N T N
( DIPEA N
N / _ HO
7 ZBEGE Br
»NH
c Br Fooo

(0139] g 3-R-4-F-1-(Q-(ZHEWE)ZEE)F E)-1H- 1L 3
[3,4-d]E(600.00 mg, 1.65 mmol)fz 2-fFEE-5-8 35K E2(196.58 mg, 1.65
mmol)* ZIEE5E(15 mL)P 2 8 -E4)7 01 DIPEA(426.49 mg, 3.30 mmol) -
S 110°CT 8 16 hr > 2318 TLC(PE/EtOAc =1:1)ERK FESERY - /&

Y 81E 25°C BAEREE T S0°C T R4S - AEERYIAN 0 EtOAC(50 mL)
BA#E A HoO(20 mL*3)2E#% » £ NaxSO4 _EZ1%E » 188 H H 25 B 4HE R
(1S,2R,58)-2-((3-18R-1-((2-(= R &1 ) £ &%) R 5L )- 1H-ILE e 91 [3,4-d |0 B
-4-FREEL)-5- IR K- 1-85(600.00 mg - KHEY)) - FRERIARLCE—FALED
HEART 28T -

ZER 2 1 4-(1R,2S,38)-3- 5 - 2- KR A ED)-1- (- EFEWE) Z &
BL) B ER)- TH-IE DRI [3,4-d e - 3-F2 B FR B

SEM SEM
(jL PA(dPPICHICOELN N|r ; ,\:\N

N HQ DMF/MeOH F“.Hoé‘\\NH S OMe
[0140] 7£ N2 F » [E(18,2R,58)-2-((3-'8-1-(2-(ZFEW E) ZEH)
EF L )- 1 H- Oh A 3 [3,4-d] W5 0 -4- 55 ) e 26 )-5- 488 1 - 1- B2 (600.00 mg, 1.34
mmol)¥ MeOH/DMF(20 mL, v:v = 2/1)5h 75071 Pd(dppf)Cl(49.17 mg,
67.21 umol) & Et;N(408.03 mg, 4.03 mmol) - fEEZE T B H R A COo
BB - F T0CTHRESYIE COGO psi) F#E#F 16 hr » 281%
TLC(PE/EtOAc =1: 1)@ R YIE 5B 2 M R FER & Y)iBIE H iR RR
HELARRHE 4-((1R,28,38)-3-F-2- SR INEEE)- 1-(C- (=R EW E) Z 8 E)
FAEL)- 1H-ME M43 [3,4-d ] nE -3-#4 B4 R B5(700.00 mg - AHEEY)) - R #E—F
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G EZ B TMERZEEY) -
B 3 4-((1R,28,38)-3-#-2-FIR A E)- 1-(Q-EREWE)Z &
BC)FREL)- TH-DEEOR 5 [3,4-d e - 3- F2 B

SEM SEM
N No N

N
N D
N'r Pw NaOH NI( AN
HQ MeOH/H,0 He
NH OMe 2 NH OH
Foao ' (o] Fra ' 0]

[0141] & 4-(((1R,28,3S)-3-F\-2-FRER E M 5L )- 1-((2-(Z A £)
LA R EL)- TH-0E M 33 ,4-d |0 g -3- 4 % B B5(700.00 mg, 1.65 mmol)ji?
MeOH/H,O(15 mL, viv = 2/1)d 7 Bk —43=0 70 NaOH(132.00 mg, 3.30
mmol) - EFE 25CF#8# 2 hr - £ LCMS BRKIESTRRZ 1% BREYIE
40C TRBBRYE - KKAHFAEZ pH=4 HBEURHEEOCEEY
4-(((1R,28,38)-3-F-2-FCIR A A )- 1-(C-(Z R EW B ) L 8 K ) H A )-1H-
DI I [3,4-d W E- 3- #2132 (700.00 mg > FHEED))

2 ER 4 0 N-(2,5- = & F £ )-4-((1R,28,38)-3- F 2- I [K K B¢
B 1-(Q-(=HEWE) ZEE)FE)- 1H-HEE 3 [3,4-d|MEnE-3 -4 R

SEM
SEM N

7
N
- \
l/ A N r N
T3P/EtsN/OMF HO
HO ‘: ~NH

NH
Fi

[0142] #F 25C A 4-((1R,2S,3S)-3-5-2-55H8 L E) Bkl )- 1-((2-(=
B ELRY £5) 2 & BL ) AL )- T H- 0 4k 3 [3,4-d ] B g -3- £ 12 (100.00 mg, 243.01
umol) & TsP(231.97 mg, 729.04 umol)> ;8-S DMF(2.00 mL)th >
Et:N(49.18 mg, 486.03 umol) > f§1£7F 10 min 7 & — R INR,5-—HHFE)
FAR%(69.57 mg, 486.03 umol) - 7F 25°C N BEEEE%) 16 hr - £ LCMS B8R
FESERZ 1% » IREWME 60C TR T R4E LLRHE N-2,5-Z &7
£)-4-(((1R,28,38)-3- 37 -2- FE IR N B B BD)- 1-(-(= R AW E) 2 € &) H
F)- 1H-MEMEFF[3,4-d] W e - 3- R R (200 mg - HEEY) - BERYI A S B E
fEH -
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FER 5 0 N-(2,5- 27 FE)-4-((1R,28,38)-3- 7 2-FRER [IIGES e £ )- 1H-iE
D3 (3,4-d]un e -3-F2 Bl & N-(2,5- Z& T &)-4-((18,2R,3R)-3- 7 -2- IR
IES W EL)- TH-0EE e 3 [3,4-d |0 e - 3-FR e

h H H
lé | N‘N f:‘| h:‘N NV’\N| t‘N

/
HO )TFADCM  FH#ESFC HQ ) HO €

NH Rs)NH NH

(SR
o G\NH g7 ™ 2)koacMeoH F,ﬁ)d-"”“ g LR g
F F F
F F F

[0143] N-(2,5- = &, °F £ )-4-((1R,28,3S)-3- % -2- ¥ I8 [k & ) &
EL)-1-((2-(= R B B Z S8 B R 5 )- | H-0E 04 34 [3,4-d 1w e - 3- 24 B 2 (200.00
mg, 372.70 umol)j? TFA/DCM(15.00 mL, v/v = I/1)F 7R EWI1E 25°C T8
¥ 3 hro ZR1&FE 30°C TR TRYE - MIZEERYIAID MeOH(20 mL)R
KOAc(100 mg)’ BREWE 25 CT## 16 hro — B LCMS EET K FESER »
EEYIIE 30°C TR TRYE - BBErYIFE BB HPLC &1L > BBRF
M2 HPLC DRIt 2 BB EIREZ N-(2,5-Z & E)-4-((1R,28,38)-3-F-2-
FOER GE ) B BL)- TH-IE 0 [3,4-d e - 3- #2 Bz (25.00 mg » X : 16.51%)
FEXKEBE R Z N-2,5- 2% £ )-4-((1S,2R,3R)-3- &, -2- KIR TK £ ) iz
E5)- 1H-IEE M4 [3,4-d i -3-F2 R (30.00 mg > EEZR & 19.81%) - LEALEY)
Z LC-MS &40 © 5tk = 0.8 mL-min” - #E)4H © ¢ 95% [/K+ 10mM
NHsHCOs] K 5% CH3CN » FEL{EE T FEEF 0.4 min » K18 4F 2.6 min &L
Z 10% [7K+ 10mM NH4HCOs] K 90% CH3CN » ZR147F 0.85 min NE{LE
100% CH3;CN » g{&7F 0.01 min AE{EZE 95% [7K+ 10mM NHHCO:] K 5%
CH;CN > SRMETE L84 T RRES 0.64 min © 43 B 97.125%40 K 97.690%4
fg o

R EY)
BB 4 : SE(IR,28,3R)-3-FEIRIE-1,2-— %

HO

oNH;
HO

B 1 1 (3aS,4S,6aR)-2,2-— FEIUE -4H-EE K [d][1,3] = S EE K % -4-

Bz

40
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[0144] |5(3aR,6aR)-2,2- — FH £:-3a,6a- — G -4H-F& X [d][1,3] — &%
IRk -4-1(92.00 g, 596.78 mmol, 1.00 ‘E &) MeOH(2.00 L) 7 &R0
Pd-C(10%, 12 g) - FEEZ FRHRZFRFRA B H2 3 b X - JREWTE 20C
NFE H2(30 psi) NEFE 4 hr - £ LEEFERE TLC(PE:EtOAC=3: 1)@ RiEaYE
2FF - BREREYIER - BIE 0CTEIERZEM7AD NaBHa(34.09 g,
901.14 mmol, 1.51 £8) * HFIESYITE 20CTH#EH 0.5 hr - MEHRES
VIedE > BIREERY)IARID H20(500 mL) < SR &% EtOAC(500 mL*3)ZLHY »
£ NaSOs FEZSE » HIRMELUSEIZ HBIH 2 (3a8,45,6aR)-2,2- — FHELIUE,
-AH-BR[d)[1,3] — G2 K% -4-F5(84.00 g » B : 88.98%) o 'H-NMR (400
MHz, CDCls) 6 ppm 4.60 (t, 1H, J = 5.2 Hz), 4.39 (t, 1H, J = 5.6 Hz), 3.83 (br.s,
1H), 2.37-2.35 (m, 1H), 1.88-1.76 (m, 2H), 1.65-1.56 (m, 1H), 1.48 (s, 3H),
1.45-1.36 (m, 1H), 1.33 (s, 3H) °

S ER 2 2-((3aS,4R,6aR)-2,2- — R VUG -4H-FR K [d][1,3) £ 28 0%
-4-F5) RIS\ VIR - 1,3-

[0145] £ N, F » [[(3aS,4S,6aR)-2,2- — R VUG -4H-38 % [d][1,3] =
FHEER X% -4-15(70.00 g, 442.51 mmol, 1.00 ‘&) - F205|1EH-1,3- —FF(80.00
g, 543.74 mmol, 1.23 ‘E &) PPh3(175.00 g, 667.20 mmol, 1.51 & &) izl
EH56(1.00 L)t 2 #8158 &% 587500 DIAD(135.00 g, 667.62 mmol, 1.51 %
2) » FiSEEYAE 80°C N E N2 T84 20 hr 7 TLC(PE:EtOAc=3:1)EE/R
HIEYERSHFEZE  BREYRE  BBRRYEEVYBEREN
(PE:EtOAc = 80:1/50:120:1/10:1) #i {E L B B E g B E 8 Z
2-((3aS,4R,6aR)-2,2- — FH A VUG -4H-ER [ [d][1,3] = E IR I 0% -4- ) R 05| Uk
1k-1,3-—FH(90.00 g+ EZ : 70.79%) - '"H-NMR (400 MHz, CDCls) 6 ppm
7.82-7.80 (m, 2H), 7.72-7.70 (m, 2H), 5.03-4.96 (m, 2H), 4.61-4.60 (m, 1H),
2.28-2.20 (m, 2H), 1.94-1.85 (m, 2H), 1.50 (s, 3H), 1.31 (s, 3H)

SHER 3@ 3aS,4R,6aR)-2,2- — FHEL UG -4H-E8 K [d][1,3] = S5 38 k1 -4-
73

[0146] 2-((3aS,4R,6aR)-2,2- — HHE VUG -4H-E8 K [d][1,3] €238

¥ -4- £ ) B 03] 0% Uk -1,3- — F (90.00 g, 313.25 mmol, 1.00 & £) K
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NH:NH,.H,0(32.00 g, 626.50 mmol, 2.00 & £)}* EtOH(600.00 mL)$ 7 8&
YI1E 80°C T HEH 16 hr - £ TLC(PE:EtOAc = 3: )@Y E ST 2IHFL
% KESYIBIENIRYE - B EtOH(500 mLYANINERerY) - TR
Fr&EI21% » #00 PE(1000 mL) HRDR &YRIENRME G EIEFEmZ
(3aS,4R,6aR)-2,2- — FHELVU G -4H- 38R [d][ 1,3] — SR N %-4-F2(41.00 g #H
EY) > HEBEFE(LAEGSE - "H-NMR (400 MHz, CDCls) 6 ppm 4.72
(t, 1H, J = 5.2 Hz), 4.18 (d, 1H, J = 5.6 Hz), 3.39 (d, 1H, J = 4.0 Hz), 2.01-1.93
(m, 2H), 1.78-1.77 (m, 1H), 1.40 (s, 3H), 1.38-1.35 (m, 1H), 1.26 (s, 3H), 1.10
(br.s, 2H) o

FER 4 1 (1R,28,3R)-3-R A3R [Nf-1,2- —FR ARG

[0147] (3aS,4R,6aR)-2,2- — R ELPU & -4H-FB K [d][1,3] — S IE 4%

-4-J(10.00 g, 63.61 mmol, 1.00 & &)1 H20(55.00 mL) 5 HCI(5.00 mL, 12 M)
th 2 SEEYIAE 20°C TR 2 hr - TLC (EtOAc:MeOH = 10: 1) RtE4a M/ E 52
2K - BRSYIRELSE 2R EER Z (1R,2S,3R)-3-F IR lE-1,2-
— EEBREAER(9.20 g0 R 1 94.15%) - 'H-NMR (400 MHz, CD;0D) 6 ppm 4.03
(br.s, 1H), 3.90 (dd, 1H, J = 8.4, 4.4 Hz), 3.48-3.41 (m, 1H), 2.25-2.19 (m, 1H),
2.05-2.02 (m, 1H), 1.75-1.65 (m, 1H), 1.58-1.56 (m, 1H) ¢

BH 5 : &F(1R,2R,38,4R,58)-4- ik —H[3.1.0| O he-2,3- 8

HO

NH,
HO

SHE 11 (3aS,4S,6aR)-2,2- FA%E-3a,6a-— & -4H-E2 X [d][1,3] = E38 /X
f-4-B8
[0148) [5(3aR,6aR)-2,2- = FA £t -3a,6a- = & -4H-28 X [d][1,3] = &5
T2 ¥ {7 -4-B7(90.00 g, 583.81 mmol, 1.00 % &) CeCls. 7H20(240 00 g, 644.16
mmol, 1.10 E &) MeOHQ2.00 L)z 0 CHEHESYEH A
NaBH4(44.00 g, 1.16 mol, 1.99 & 8)FERS 0.5 hr « JRINZ 1% » 4F 18 C T iBE
HEEY) 0.5 hr - TLC (PE:EtOAc = 3:)ERHIEYIE T 2HFE - BREYIR
48 > H 50 EtOAC(2000 mL) BA/RAE 18'CTHEEE 0.5 /N\EF - 231%
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REREYIENE - BT NaxSOs LEziR BRGELISE| 2R =M EEY)
(3aS,48,6aR)-2,2- — F £t -3a,6a- = &, -4H-18 1% [d])[1,3] = S I8 K 1% 4-T2
(79.00 g - HHEY))  HARLE—SHLENEHRAN T —F B - 'TH-NMR (400
MHz, CDCls) 6 ppm 5.88 (s, 2 H), 5.01 (d, 1H, J = 5.6 Hz), 4.74 (t, 1H, J= 5.6

Hz), 4.55 (dd, 1H, J=9.6, 5.6 Hz), 2.76 (d, 1H, J = 9.6 Hz), 1.43 (s, 3H), 1.40 (s,

3H) o
S EE 2 : 3aR,3bR,4aS,58,5a8)-2,2- — AL N EIBN[3,41581%[1,2-d][1,3]
"SRRGS BF
[0149] [5(3aS,4S,6aR)-2, 2-:E13;Et-3a 6a- — & -4H-38 X [d][1,3] =&
HEER X %-4-B5(40.00 g, 256.11 mmol, 1.00 &) DCM(50.00 mL)2 0°C
R SYIZ AR ZnEty(1 M, 1.00 L, 390 ££) - 7 15 min 2% » &
CH,I>(550.00 g, 2.05 mol, 8.02 & 8)RINZERESY) » H1E 200C T#84#E 16 hr -
TLC (PE:EtOAc = 1:)E/REEEYE HFE - JESYFE HEEF1 NH.Cl 7574 (200
mL);Z R, - BE{2A 0 H20(500 mL) < JE-&4%F DCM(500 mL*5)F£EY > H &4
BB NaSOs PR HRG LIS EEEY - HEYHBYBEREN
(PE:EtOAc = 0:1/100:1/80:1/ 50:1/20:1/10:1/5: D) &AL LA | 2% = faih >
(3aR,3bR,4a8,58,5aS)-2,2- — BB E AN EIB A 3,418 K [1,2-d][1,3) —E 58 %

15%-5-B(18.00 g FE 2R 1 41.29%) 'H-NMR (400 MHz, CDCL3) § ppm 4.87 (t, 1H,

J = 6.0 Hz), 4.53-4.45 (m, 2H), 2.34 (br.s, 1H), 1.85-1.82 (m, 1H), 1.64-1.62 (m,
1H), 1.54 (s, 3H), 1.28 (s, 3H), 0.98-0.94 (m, 1H), 0.63-0.60 (m, 1H) -

# BE 3 2-((3aR,3bR,4aS,5R,5a8)-2,2- — B B XN F B K [3.4] 8 K
[1,2-d][1,3] — &R ok - 5-55) F205 | WRk-1,3- —

(0150 #F N> [3(3aR,3bR,4a8,5S,5a8)-2,2- — B EL N EIBR3,4]-
BBIK[1,2-d][1,3] = S48 X )%-5-F2(10.00 g, 58.75 mmol, 1.00 E &) - F2|i
bk-1,3-—(12.00 g, 81.56 mmol, 1.39 & &)} PPh3(24.00 g, 91.50 mmol, 1.56
QE)ME’Z‘%EIH%(SOO.OO mL)d 7 #3HE & Y& A1 DIAD(20.00 g, 98.91
mmol, 1.68 & &) - FT{EAYIAE 80°C THE N2 T#8#8E 20 hr- TLC (PE:EtOAc
= 3:)EREEYE TR - BREYIRYE - HERYIRE R BB E
(PE:EtOAc = 80:1/50:1/30:120:1/10:1) &l {E LB B 2 % H B H 2
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2-((3aR,3bR,4aS,5R,5aS)-2,2- — FE S G IR [3,4)-38 % [1,2-d][ 1,3 — &4 18
TR -5- L) B8 k- 1,3- —FF(14.00 g » ZEEXR © 79.61%) - 'H-NMR (400 MHz,
CDCl5) 6 ppm 7.86-7.83 (m, 2H), 7.74-7.72 (m, 2H), 5.37-5.34 (m, 1H),
4.78-4.76 (m, 1H), 4.73 (s, 1H), 2.01-1.95 (m, 1H), 1.51 (s, 3H), 1.47-1.42 (m,
1H), 1.24 (s, 3H), 0.85-0.79 (m, 2H) -

B2 4 1 (3aR,3bR,4aS,5R,5a8)-2,2- — EHEL S EIB T ([3,4 8% [1,2-d][1,3]
TR -5

[0151] 2-((3aR,3bR,4aS,5R,5a8)-2,2- — B EL /X & 58 7 [3,4]- 38 IR

[1 2-d|[1,3] = S 5438 - 5-50 ) B8 k- 1,3- —7(14.00 g, 46.77 mmol, 1.00

£) K NHNH,.H,0(4.78 g, 93.54 mmol, 2.00 & &) EtOH(200.00 mL)5h >
B D#/JT 70°C M EH¥ 16 hr - TLC (PE:EtOAc=3:1)BUREIEYE TTLIHFE -
BRESY)  RERORYE - B REBERYIAID EtOAC(20 mL) - ARREIRRES
7). HiRdELISE| 25002 (3aR,3bR 4a8,5R,5a8)-2,2- — FHEL S @ IRP[3,4]
BBIK[1,2-d][1,3] = EHEBIIE-5-F(7.00 g FEZR : 88.45%) - 'H-NMR (400
MHz, CDCl3) § ppm 5.06-5.03 (m, 1H), 4.30 (d, 1H, J = 6.8 Hz), 3.45 (s, 1H),
1.73-1.71 (m, 1H), 1.48 (s, 3H), 1.43-1.39 (m, 1H), 1.25 (s, 3H), 0.74-0.67 (m,
2H) -

8% 5 ¢ (1R,2R,38,4R,58)-4- 7k — 38[3.1.0] O f55-2,3- — FE*HCI

[0152] (3aR,3bR,4aS,5R,5aS)-2,2- — B £t X & B 1§ [3.4] B X

[1,2-d][1,3] = &5k IR K 1%-5-F2(1.00 g, 63.61 mmol, 1.00 & £)F H.0(5.500
mL) 5 HCK0.5 mL, 12 M) 27 SE-AWAE 15°C F#88E 2 hre TLC (EtOAc:MeOH
= I:)EREBMET2HE BRESYEGUSIEZCERY
(1R,2R,3S,4R,58)-4- 7 F " 3R [3.1.0] = %-2,3- —EZ *HCI(780 mg g @ EX :
79.9%)

g6 éﬁE(lS,ZS,4S)-2-§§-4-$EJT<,-I-E?(?lﬁ%ﬁz%{ E28)

Q NaH/BnOH _mCPBA Q Q
_—
HO THF BnO

BnO
=23
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“0 OH OAc OAc
ACCIEt;N 3 H,/Pd(OH),

S NaNy/NH,CI s :
—_— —_— _
EtOH/H,0 D_ N pem ,E>" N3 Boc,O/EtOH ,O_ piHBo
BnO HO

BnO n BnO

DAST NaOH/MeOH HCIEtOAc
——->

—_— —_ =
O—NHBOC O—NHBOC E>—NH2

(’Fﬁ%‘ﬂ%1 E£)

SRR (GRIK-3--1- A8 E) R E)E

Q NaH/BnOH Q

HO THF BnO

[0153] #F 0°C F a8 X -3- 4% -1- B2 (60.00 g, 713.27 mmol) j?
THF(600.00 mL) 27 SE-A47)3% 537 10 NaH(37.09 g, 927.25 mmol) - #5842 11
Z 1% £ 0°C T 4E 45 min BB R EIRIDR B E S (158.59 g, 927.25 mmol) »
SR TEZE 25°C B #88E 16 hr - TLC (PE/EtOAc = 50/1)§E 7 FESEER o 1E{6
R SCZIRET > 8 NaH f MeOH(120 mL)ZE - R SYINLEE 25°C »
Fi H20(600.00 mL)F%%& » B 5y BiEWi{ER - /K@ 2.8 2 B5(200 mL*3)ZKEY -
& A BEtE FEE 7K (200 mL)ZEE: » 78 NaxSO4 LEZ)R - 2878 B E 22 84E -
TRERYIFE i BRI HT(PE/EtOAC = 1/0)4i L LRt 2 s 0l 2 (BRIK-3-K%-1-
EE ) ENF(120.00 g0 FE 1 96.56%) - '"H-NMR (400 MHz, CDCl3) 6 ppm
7.38-7.28 (m, 5H), 5.72 (s, 2H), 4.52 (s, 2H), 4.35-4.30 (m, 1H), 2.64-2.59 (m,
2H), 2.50-2.46 (m, 2H) o

8% 2 ° (1R,38,58)-3-(F&.E:)-6-FFE 8 2R (3. 1.0 e K (1R,31,58)-3-(FF
FE)-6-FFEEIR[3.1.0]C k%

O O (T

BnO
R :IE=23

[0154] 7 0CT » [H(GBIK-3-1%-1-E4E BL) I EL)%(120.00 g, 688.71
mmol)¥ DCM(600.00 mL)F 7 E&#—13=RI0 m-CPBA(297.68 g, 1.38
mol) » 7 25°C THEHER -S4 16 hr - TLC (PE:EtOAc=20:)FET K FESERY -
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TRESYEIE H B8 m-CPBA #5HNIIEEF] NaxSOs /KA 2R BV B 2 L E
et bR R A 1L - R EYIIBE B EZ RN - BeRYFEERwW B Eh
(PE:EtOAc=1:0, 20:1)&i{L LRt 2= B 2 (1IR,3R,58)-3-((F & AL)-6- 85
HEEE[3.1.0] T 155(56.00 g 0 BEER 1 42.74%) K (1R,38,55)-3-CFE & £)-6- E A e 1
[3.1.0]2£5(37.00 g+ R : 28.24%) - (1R,3S,55)-3-CF & 2L )-6- S 2 E2[3.1.0]
Tl Seat 4347 o 'H-NMR (400 MHz, CDCls) 6 ppm 7.31-7.20 (m, SH), 4.36
(s, 2H), 3.84-3.74 (m, 1H), 3.43 (s, 2H), 2.51-2.35 (m, 2H), 1.66-1.57 (m, 2H) °
(IR,3R,58)-3-(F & EL)-6-FFE IR [3.1.01C e 2 5EE% 04 'H-NMR (400 MHz,
CDCl3) § ppm 7.31-7.15 (m, SH), 4.36 (s, 2H), 3.85-3.74 (m, 1H), 3.43 (s, 2H),
2.51-2.35 (m, 2H), 1.66-1.60 (m, 2H) -
HEE 3 1 (15,28,4R)-2-B 5 H-4-(CFEE)IR K- 1-1E

OH
NaN4/NH,CI

EtOH/H,0 D_ Na

BnO BnO

(01551 7% 25°CF » [E(1R,38,58)-3-(F & H)-6-EHEEHR(3.1.0] O
(20.00 g, 105.13 mmol)# EtOH(760.00 mL)} H,0(230.00 mL)th =7 ;8 &) —
{320 NHAC1(20.98 g, 392.13 mmol) ~ NaN3(24.00 g, 369.17 mmol) » ¥58
BYINIEE 80°C HiBRE 16 /NIF - TLC (PE:EtOAc=10:1)EI R FESERY - 1
REY4E1ZE 25°C H EtOH #5H No2k#2Ex - B/KME{ER DCM(100 mL*3)
REEH - SHFAMAER H20(30 mL*3 %) @ 4% Na,SO. 8545 - iBJE H HZ=
edE LUt 2 s 0l 2 (18,28 ,4R)-2- 8 F E-4-(F & A5 IR K- 1-8%(23.00 g -
FESR 1 93.79%) - 'H-NMR (400 MHz, CDCls) 6 ppm 7.43-7.28 (m, SH),
4.58-4.47 (m, 2H), 4.27-4.25 (m, 1H), 4.11-4.08 (m, 1H), 3.66-3.61 (m, 1H),
2.49-2.44 (m, 2H), 2.16-2.13 (m, 1H), 1.89 (br.s, 1H), 1.87-1.80 (m, 2H) °

FEE 41 (18,2SAR)-2-BEE-4-(R R AR A LB

OH OAc
ACCI/Et;N :

,E>_ Ns  pom ):>— Na

8nO BnO
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(01561 £ O°'CFE 30 SrEEEFINAE N2 » [|(18,2S,4R)-2- B EE
A-CFEEL)EE-1-B2(22.90 g, 98.17 mmol) ~ EN(59.60 g, 589.02 mmol)}?
DCM(550 mL)H 78R F NI ZERE(38.53 g, 490.85 mmol)i2 DCM(50
mL)d 78 AR EARDRERRFHE STLLT - ARKKERSYIINEZ 25
‘CHH#EF 16 hr - TLC (PE:tOAc=10: NEUREEIRYIE S £IHFE - FHERR
10 H20(100 mL)ZRIARS FE - A #AE F sEF1E0/K (S0 mL)ZEE » 48 Na;SO4 7
12 38 B AR B 28 PRYE  BRERYIFE R BB E A3 B (PE: EtOAc=100:1, 50:1)
S{ELIRR At 2 FJEIHZ (18,28 4R)-2- B E A -4-(F & A ) IR A Z 4 B5(17.00
g EZEX ' 62.90%) - 'H-NMR (400 MHz, CDCl3) § ppm 7.37-7.28 (m, SH),
5.24-5.12 (m, 1H), 4.51 (s, 2H), 4.14-4.11 (m, 1H), 3.88-3.85 (m, 1H), 2.45-2.40
(m, 1H), 2.36-2.32 (m, 1H), 2.07 (s, 3H), 1.95-1.88 (m, 2H) -

FER S+ (18,2S,4R)-2-((E =T EFRE BB )-4- IR B Z B Fig

OAc OAc
3 Ho/Pd(OH), 3

D_ Na Boc,0/EtOH D_NHBOC

BnO HO

(0157 7 N2 T [E(1S,2S4R)-2- B FE-4-(FEE ) B A 2 B4 Fs
(8.80 g, 31.97 mmol)? EtOH(100.00 mL)d 2 3% 7810 PA(OH)(4.42 g, 31.97
mmol) « FFEZE N RFRFREA H JBE4&R - JEEYTE Ha(50 psi) F1E
70°C N 32 hr - TLC (PE: EtOAc = 2:)EERHEMEYIE ST 2IHFE « BB
FEREY BRMWIRR - HHEYFEHYBEIT(PE:EtOAc=10:1, 2:1)4&{LLE
FIEEEEREZ(1S,28,4R)-2-(((E =T &AM £ )-4- 3R A L BB (3.80
g ER | 45.84%) -

HBR 6 © (18,28,48)-2-((B =T S E ) E)-4-BIR A LFERS

OAc

OAc
DAST N
):>_ e em O_NHB“
B

HO

[0158] 7£-70°CF7E N2 TIE(IS,284R)-2-((FE=T EHHE ) E)-4-
IR RFE LTERE(2.57 g, 9.91 mmol)» DCM(150.00 mL)H 2 S8 S¥1iZ @R
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hn DAST(2.40 g, 14.87 mmol) - £-70 C T#E#ES% 30 min - TLC
(PE:EtOAc=2:1)E~ [ FESERK - BRREEYA41E 0°C HRIN NaHCO3(5 mL,
10%)7/K75 7 B Ao 10 min < KE7KAH A EtOAc(15 mL*2)ZHY » B&HA
AR ES/K(10 mL)ZEME » 45 NaxSO4 B2tk - 18 » HEZZRYS - EYFER
WEEJET(PE:AtOAC=20:1, 10:)F{LIUGEI EHEIMZ (18,28,48)-2-(((E=
T EHEEEL)-4-BIRIE LB HR(700.00 mg FE 21 27.03%) - 'H-NMR (400
MHz, CDCls) § ppm 5.14 (s, 0.5H), 5.00 (br.s, 1H), 4.71 (s, 0.5H), 4.14-4.13 (m,
1H), 2.49-2.47 (m, 2H), 2.07-1.94 (m, 3H), 1.81-1.74 (m, 2H), 1.43-1.41 (m,
9H)
FERT ¢ ((1S,28,48)-4-5-2-F IR B AR E =T

OAc OH

N NaOH/MeOH <
E>—NHBoc O—NHBoc
\\ F\\\

e

[0159) [H(18,2S48)-2-(BE=T &8 E ) £ )4-F BN E Z B Bs
(700.00 mg, 2.68 mmol) /¥ MeOH(20.00 mL) % ~ ;8 &% — 17 7R 10
NaOH(160.80 mg, 4.02 mmol) - £ 25 CTHEHEESY 1 hr - TLC
(PE:EtOACc=3:)EIR K FETERK < 'BEWE I0CTERB T ARG EIURKEEAD
EEIRR Z((1S,28,48)-4-3-2-F IR A e A R A S5 = T Bi5(650.00 mg - HHEE
) °

S ER 8 ¢ (18,28,48)-2-fEs-4-F IR K- 1-BE (S T A8 E2)

OH OH

N HCI/EtOAc X
O—NHBOC O_NHZ
F F

[0160] ((1S,25,4S)-4-5-2- 5838 Tk EL B AL I L 55 = T H5(650.00 mg,
2.96 mmol)® MeOH/HCI(20.00 mL, 4 M) 2 B-EWFE 25 CT#8#E 1 hr o
TLC (PE:EtOAc = 2:1) BRI FESEK < )R EYITE 30°C T EREE T BHE ISRt
ZEBEREL (18,28,45)-2-fE-4-F IR K- 1- B2 (] 77 A8 1E22)(400.00 mg
FEZ : 86.85%) » '"H-NMR (400 MHz, DMSO-ds) § ppm 8.38 (br.s, 3H), 5.09 (d,
1H, J = 53.6 Hz), 4.09-4.03 (m, 1H), 3.34-3.30 (m, 1H), 2.44-2.39 (m, 1H),
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2.21-2.16 (m, 1H), 1.95-1.87 (m, 1H), 1.75-1.66 (m, 1H) -
BB 7 : GRAR2ZRAR)-2-fiE-4-(FF R IR R 1- B (FHH 1B L)

ACO !\IHBoc ACO NHBoc ACO NHBoc HO. N HBoc
S MsCUELNIDCM  A° A NaSMe A K,COyMeOH
) s e NS e D
oH OMs SMe SMe
NHBoc NH,
HoL 3 HOL <
m-CPBADCM HCVEOAC
o= 0"
)
(tHY e EE)
SEE 1 BH(IR 2R 4S)-2- (B =T S L) ks )-4- (Rl ) & 5018
[KEZ el
o NHBoc NHBoc
Ac D MSCV/Et;N/DCM A"Ot}

OH OMms

[0161] F£ 0°CTF > [E(IR,2R,48)-2-(FE="T G E e Bb)-4- FOag I Ak
ZEE(3.00 g, 11.57 mmol) 5 Et:N(4.68 g, 46.28 mmol)2 DCM(50.00 mL)
ZREEYIEE A MsCI(3.98 g, 34.71 mmol) - ZRZTE 20 C T LR &R H
3 hr - TLC (PE:EtOAc=1:1)E8~ FESERY ° JREYIR/K(100 mL*3)7%% » 44
BFAWES NaSOs F2iE HRME LS 25 EER Z (1IR,2R 45)-2-(BB=

T EIREEL)-4- (PR S BRA Z A5 g » HHED) © 100%) -

R 2 1 (IR2RAR)-2-((3B =T EFRE I E:)-4-(FRBR)IR B Z Bk B

NHBoc NHBoc

AcO N NaSMe AcO

OMs SMe
[0162] [6)(1R,2R48)-2-(BE =T E R E R E )-4-(FHERE R EH)
IRIKE ZBEEE(3.50 g, 10.37 mmol) DMF(30.00 mL) s 8 &0
NaSMe(4.36 g, 12.45 mmol) - K18 » J/ESYE OCTHEBH 2 hrr H
TLC(PE:EtOAc = 2: BN IESERK - R SYIREIUSIIZEEEER

(IR2R4R)-2-((55 =T S E )G E)-4-(F i) IR A LR R (3.00 g #HAEY)
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100%) °
R 3 (IR2RAR)-2-FE-4-(FFRR IR G E R E M E=TH

NHBoc
NHBoc HO 5
AcO

t} K,CO4/MeOH \Q
-——————>
SMe

SMe

[0163] [E(IR2RAR)-2-((BE="T EHE ) E)-4-(FR)BRE L
Fi5(3.00 g, 10.37 mmol) MeOH(100.00 mL)=p 27 ;B&7 10 K2CO3(2.87 g,
20.74 mmol) - 7£ 25 CTEFEESEY) 16 hr - TLC (PE:EtOAc=2:1)EE X fE
SEE - KR S YR YE B Y BB EIT(PEEtOAC = 5:1- L)AL IEEIE
B EERE Z (1R, 2R 4R)-2-F8E-4-(FF )38 B R R A S8 = T s (1.60 g
FER 1 62.38%) - 'H-NMR (400 MHz, CDCls) § ppm 4.10-3.99 (m, 2H), 3.85
(brs, 1H), 3.14-3.11 (m, 1H), 2.50-2.46 (m, 1H), 2.17-2.10 (m, 4H), 1.86-1.82
(m, 1H), 1.81-1.67 (m, 1H), 1.45 (s, 9H) -

ZEE 4 © (IR, 2R 4R)-2-F8Ek-4-(FRIEHEE) BB I B E Pl 5 = T g

HB
NHBoc NHBoc

HOo_ ¢
HO :‘ m-CPBA/DCM Q

8

SMe 0=x

3
[0164] [5((1R,2R,4R)-2-5CE:-4- (BB B L) I Bl S =T i
(1.60 g, 6.47 mmol)¥} DCM(100.00 mL)H;B&45RHN m-CPBA(3.49 g,
16.18 mmol) » £F 25 CFHEHEESY) 16 hr « F TLC(PE:EtOAc = 2: )EERAE
WEYIE R EIHEEZ 1% 0 RS I NaxS0s(aq. 20 mL) K &8F1 NaHCOs(ag.
20 mL*3)7H% - 2A% - BB Na;SO. 820 » JBHE > A PE(10 mL)%eiHk -
R BESTEEZE TH2RUSE 28 8EE 2 (1IR2R,4R)-2-FEE-4-(HE
RS IB EL B EL S S5 = THS(1.70 g BESR © 94.06%) - 'H-NMR (400 MHz,
CDCls) § ppm 4.62 (brs, 1H), 4.07-4.04 (m, 1H), 3.81-3.79 (m, 1H), 3.48-3.45
(m, 1H), 2.82 (s, 3H), 2.57-2.40 (m, 2H), 2.11-2.07 (m, 1H), 1.90-1.87 (m, 2H),
1.38 (s, 9H) -

ZER S (IR2RAR)-2-f k-4~ (LR [0 - 1-BE (IH S 1 A8 L 22)
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NHBoc NH,

HO
Q _HOUEIOA

S =S

o= \\ O/ \\0

[0165] ((1R,2R,4R)-2-¥REL-4-(EHREERE ) IB R )L AL S = T s
(1.2 g, 4.30 mmol)* HCI/MeOH(10.00 mL)$ 7 SE &¥7F 25°C T#8#E 16 hr »
Mk LCMS B IESZK BB ESMEGUBI EECREEB Y
(1R,2R,4R)-2-Hr EE-4-(FRRER A PR K- 1-F2(1.0 g > FHEY) * 100%) - '"H-NMR
(400 MHz, CD;0D) 6 ppm 4.11-4.07 (m, 2H), 3.76 (br.s, 1H), 2.94 (s, 3H), 2.53
(br.s, 2H), 1.99 (br.s, 2H) °

B 8 : SHK(1S,2R,5R)-2- B E-5- IR R -1- R W (FH B 1 AR 2R)

N,

0 .

Q CeCly. 7H;0 Q NaH/BnBr Q m-CPBAIDCM b NaNgNH,Cl o A
e B e
NaBH,/MsCH T R MeOH/H,0 @

(o}

BnO BnG
N NHBoc NHBoc NH; HCI
TBOMSCI TBDMSO\O Ha/Pd(OH), TBDMSO _DAST_ 1BDMSO _Hel_ Ho
P —
BB ICHC, A MeOH/Boc,0 \ ﬁ ﬁ

FEE 1 B2 -
) ome 0
[0166] #£ 15C T » @ CeCL.7H0(24.00 g, 64.42 mmol) *

MeOH(120.00 mL) 2 SE &R IEE Ik -2-1%- 1-H7(5.00 g, 60.90 mmol) - 7E 5
min 2% * £ 0°C T #% NaBH4(4.61 g, 121.80 mmol)Z{3 /RN EEEY) « Fife
SEEYIE 25 CFHE#E | hr > ZA1% TLC(PE:EtOAc=5:1)EnEE 4 2 {EEE A EB
SREMEYERY o SIEFEHH HaO(100 mL) AR BB M AT E 2 tHEys -
(A5 ERYAN D H20(300 mL) » &1 A MTBE(200 mL*3)ZEHY - & E1&fE4%
Na,SO4 71 H £ B 28 R 4E LU EJEH@,/HHZ%EEW&& 2-¥%-1-F%(3.00 g
THEY)) - EAKE—SAEINEERANR T —F BT - 'TH-NMR (400 MHz,
CDCl3) 6 ppm 5.91 (d, 1H, J = 4.8 Hz), 5.77-5.76 (m, 1H), 4.79 (d, 1H, J= 3.6
Hz), 2.47-2.42 (m, 1H), 2.21-2.15 (m, 2H), 1.64-1.59 (m, 1H) o

SER 2 1 (GRIK-2-4%-1- | B FE)XE
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@ NaH/BnBr

[0167) #& 0°C TF [a B8 /X -2- %% -1- B2 (9.00 g, 106.99 mmol) i
THF(200.00 mL) 9 27 S8 &2 437 i1 NaH(6.80 g, 170.11 mmol)e3R{h0> 1%
SEREYITE 20°C THEEE 0.5 hr > ZA727F 0°C T4 BnBr(20.00 g, 116.94 mmol)i%
TEIAIZREY) - 720 CTHREHMEBIESY 2 hr -« TLC(PE:EtOAC = 20:1)
UGB (Rr = 0.6, 254 nm) - fEEEEFEL - 780 H20(20 mL) » BE1%
EtOAc(20 mL*3)Z5HY - & A HYI4R NaxSOs 57 15% FUBME S EEY) » &
Y BB BT (PE:EIOAc = 1:0/100:1/80: 4L IS EI 2 H BN ((R
-2-4%-1- B S5 A #(8.00 g B2 1 42.91%) - 'H-NMR (400 MHz, CDCl5)
d ppm 7.34-7.25 (m, SH), 6.02 (brs, 1H), 5.88 (brs, 1H), 4.66 (br.s, 1H),
4.55-4.47 (m, 2H), 2.52-4.48 (m, 1H), 2.27-2.24 (m, 1H), 2.16-2.13 (m, 1H),
1.87-1.84 (m, 1H) -

B 3 (18,28,58)-2-(CF&.E)-6-EFEIR(3.1.0]125%

)
Q m-CPBA/DCM D

BnO BnO

[0168] 7F 0°C T EI(GBIK-2-15%-1-EL 48 £ EF £L)%E(8.50 g, 29.27 mmol)
A DCM(50.00 mL)$ > J8-&4Z 4370 m-CPBA(13.50 g, 58.67 mmol) * 1T
25 CTMEHIESY) 4 hro —H TLC(PE:EtOAc=10: )ERIEIEYIE T2 IHFE
BREBEEY B EREREBHBEEBHEVYVBEHLEEMN
(PE:EtOAc=1:0/100:1/80:1/50:1)4t{L LAS EIRHE Y - A% )1 DCM(20 mL) »
LEAYIETE » B H0(20 mL)E NaCOs3(500 me) R ZE B » BE1ETE 25
CTHEERESY 0.5 hr - 241% - (RS DCM(20 mL*3)ZZHY » 4% NaySO4
B2l > HIRMEDUSEI 2 M A2 (18,28,58)-2-(F &.£L)-6- 8 F HIR([3.1.01C
$E(2.40 g » FER © 43.10%) - EHFEFH NOE 5% - '"H-NMR (400 MHz, CDCl3) 6
ppm 7.37-7.26 (m, SH), 4.61-4.51 (m, 2H), 4.09 (d, 1H, J = 5.2 Hz), 3.55 (br.s,
1H), 3.49 (br.s, 1H), 1.99-1.95 (m, 1H), 1.87-1.75 (m, 2H), 1.54-1.52 (m, 1H) °
S ER 4 1 (1S,2R,58)-2-BF A-5-(FEE)IR K- 1-B2
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0 N3
D %%L HO@
BnO BnO'

[0169]  [(1S,25,58)-2-(*F & 2 )-6- & 2 HE A [3.1.0] 2 £ (2.40 g,
12.62 mmol) 5z NH4CI(1.55 g, 29.03 mmol)}¥ H20(3.00 mL)}z MeOH(24.00
mL)F 7B -EY7750 NaN3(4.10 g, 63.10 mmol) » 7F 80°'C F#&HE 16 hr - {F
TLC(PE:EtOACc=10: )@ REEEYIE IR Z 1% - ARAEIRE R Ny 82 A 786
I Ho0(20 mL)##2 - F§ DCM(20 mL*3)ZEHY - & A 18AE A H20(10 mL*3)
Pufk > 4% NSO izt - HIRMELUG T 28762 (1S,2R,58)-2- B E £-5-(F
FEIRIK-1-B5(2.60 g > EEX : 88.32%) ° 'H-NMR (400 MHz, CDCl3) § ppm
7.42-7.31 (m, 5H), 4.64-4.55 (m, 2H), 4.02-3.99 (m, 1H), 3.82-3.80 (m, 1H),
3.66-3.63 (m, 1H), 2.25 (br.s, 1H), 2.07-2.01 (m, 2H), 1.80-1.77 (m, 2H) -

B 5 ¢ (18,.2R,58)-2-BFE-5-(FEE) R LE) A (E=TH)_H
BN

N3 N3

HO\Q' TBDMSCI TBDMSO\Q
\ k% /CHCI, \

BnO BnO

[0170] (1S,2R,5S)-2- 8 & 5 -5-(3F G ) B % -1- B2 (2.50 g, 10.72
mmol) ~ BRI (1.61 g, 23.69 mmol) 5z TBDMSCI(2.42 g, 16.08 mmol)}>
CHCI3(5.00 mL)® ;8 &¥)7E 80°C F#8#¢ 16 hro — B TLC(PE:EtOAc=10:1)
HUNEBYE T2 HM - KEESYIRYE K FE BB E 1T (PEEtOAC
=1:0/100:1/80:1)4fi{L LAS B 2 0 2 ((18,2R,58)-2- B FA-5-(CF & E)IR
RE)EE)(EZ T HE) AR 157(3.00 g ZE 1 80.52%)° 'H-NMR (400 MHz,
CDCl3) 6 ppm 7.24-7.15 (m, 5H), 4.40 (d, 2H, J = 2.4 Hz), 3.88-3.86 (m, 1H),
3.63-3.61 (m, 1H), 3.47-3.43 (m, 1H), 1.94-1.82 (m, 2H), 1.70-1.65 (m, 2H),
0.79 (s, 9H), 0.03 (s, 3H), 0.00 (s, 3H) -

R 61 (IR2S,38)-2-((E=T & AW E)EE)-3-FIR A s
=T
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N, NHBoc
TBDMSO\Q H/Pd(OH), TBDMSO\Q
.
R MeOH/Boc,0 R
BnO HO

(0171] [E(((1S,2R,58)-2-BEE-5-(CRER)BKE)ERE=ZTE)
— HERYIE(2.90 g, 8.34 mmol) 5z Boc,0(2.20 g, 10.10 mmol) MeOH(50.00
mL) T 7 SEEYR I PA(OH)(1.50 g, 5.42 mmol) » HFE S0°CTE H2(50 psi)
TR 20 hr o £ TLC(PE:EtOAc = 3: D& RIEMBEYIR SE 2L 1% IBIRR
&) BERRYE B3R BE BT (PE:EtOAC=10:1/8:1/5:1)4i{E 1S
FIZEHEEEZ((1R,2S,38)-2-(((E=T B - AW E)EE)-3- KRB E O
HEHABE=TEQ.10g EX : 75.95%) - 'H-NMR (400 MHz, CDCls) § ppm
4.81 (brs, 1H), 3.89-3.88 (m, 1H), 3.70-3.67 (m, 2H), 2.06-1.89 (m, 2H),
1.58-1.56 (m, 2H), 1.35 (s, 9H), 0.79 (s, 9H), 0.02 (s, 3H), 0.00 (s, 3H) *
HBE 7 (IR28,3R)-2-((E =T A FEWR)EE)-3- IR EHIAFH
[ ==
l_}lHBoc I_}lHBoc
: ST :
TBDMSO@ %} TBDMSOﬁ
HO F
[0172] £F-70°CFE((1R,2S,38)-2-(F5 =T £ — B ER E) & 5)-3-
- BIBKEOREEFREE =THES(1.10 g, 3.32 mmol)® DCM(50.00 mL) 7 ;84
Wil DAST(1.61 g, 9.96 mmol) - [ FESR-SWIFE-70°C F38HE 1 hr HAF 25°C
TR 1 /NEF - 1 TLC(PE:EtOAc=5:1, Rr= 0.6)E =R FESRRN 2 1% » KK
(5 mLYANINZE K FE - /AR A DCM(20 mL*3)Z<HY H FEE/K(30 mL)%Hk - A
1B NaxSOs Hzi% HIR4E - JRERYIFE Y B EfL @1 (PE:EtOAc = 100:1)
ALLBE ERBER Z(1R2S3R)-2-(F=T &= Eﬁﬁﬁﬁ’ﬁé)%ﬁé) 3-%
B GE A AR S =T B5(100.00 mg » R : 9.03%) ° 'H-NMR (400 MHz,
CDCl;) 6 ppm 4.64 (d, 1H, J = 54.4 Hz), 4.26 (brs, 1H), 3.90-3.86 (m, 1H),
3.76-3.68 (m, 1H), 2.11-1.79 (m, 4H), 1.34 (s, 9H), 0.81 (s, 9H), 0.00 (s, 6H)
A BE 8 1 (1S,2R,5R)-2-FEAL-5-FIR K- 1 - P S (FHE T B L)

54



201713665

NHBoc NHHCI
TBDMSO:Q %H» Hop

[0173] ((IR.28,3R)-2-((BB="T = AWK )EE)-3-F I8 L H )i
E RS =T F5(100.00 mg, 299.84 umol)¥ HCI/MeOH(20.00 mL, 4 M)~
BHRAE 25°C T #8#HE 16 hr - TLC (PE:EtOAc=5:1, Rr= 0)B/R FESERL © /B
*EEH N2 F2)R - BIES 25 (B8 2 (1S,2R,5R)-2- e - 5- 3R K- 1- B B L B8
(PRSI RS E2)(45.00 mg » R © 96.45%) - 'H-NMR (400 MHz, CDsOD) &
ppm 4.93-4.89 (m, 1H), 3.98-3.88 (m, 1H), 3.52-3.47 (m, 1H), 2.30-2.00 (m,
3H), 1.66-1.62 (m, 1H) -

TP 9 - BEK(IS,2R,58)-2-FE-5-BR K- 1- B I R{LE)

NBny NBny

NBR 1)CI,CCOOH GEMMCM  1E™  AcOH/50°C/E hr ism OH MSCUEt;NIDMAP G&OMS
——————— T ———
g 2) m-CPBA (1.0541Rt) é‘o 'R bCM LRy
OAc OAc
Nan NH2
K2CO, L2 HBFLELO oy HeIPUOH) Bon
e Y —— “ — - A
MeOH/THF (7:3) (;) oCcM (S MeOH (s)
® F F
(gL
. i =
8% 1 (IR2R,5S)-N,N-Bt i £-6- G EE38[3.1.0] O -2-¢
NBn2

NBn; 1) CI,CCOOH (S¥R/DCM

g 2) m-CPBA (1.05E&) - @o

[0174] 1 Cl1,CCOOH(154.72 g, 949.20 mmol);FRH0IZE N,N-B 5318
[%-2-4%-1-}%(50.00 g, 189.84 mmol)> DCM(640 mL) 7 ¥EHE 7575 B FiSR
SYEE 20°CTHEE 0.1 hr - — {5370 m-CPBA(43.00 g, 199.33 mmol) B &
FERESYIEFE 20°C T4 16 hr - 1T TLC(PE:EtOAc=10:1)&RK FE
SERZ 1% EEYI R DCM(500 mL)F5#E H N0 NaxSOs saR1/KIA R E 2L
B IS T m-CPBA Byt - 731 NaHCO3(500 mL)&gHI/K/A K H
J& 58 - AT%E M NaHCO3(200 mL*2)7KiERE M - R ENE - BkE - B#s
B B BB E £ & it (PE:EtOAC=100:1-50: ) S L U BB E 0 B E 8B Z
(1R,2R,5S)-N,N-FiF EL-6-F Z HETR[3.1.0] 2 -2-F%(30.00 g » B © 56.56%) °
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'H-NMR (400 MHz, CDCls) § ppm 7.41 (d, 4H, J = 7.2 Hz), 7.31 (t, 4H, J= 7.6
Hz), 7.25-7.22 (m, 2H), 3.86-3.70 (m, 4H), 3.4 (s, 1H), 3.32 (s, 1H), 3.28-3.24
(m, 1H), 2.04-2.01 (m, 1H), 1.54-1.45 (m, 3H)

8% 2 (IR,2R,3R)-3-(Bt T AL e B )-2- SR N A Z e B

NBn;,

NBn,
; Z \ L(R)
© OAc

[0175] (1R,2R,5S)-N,N-Fit " £ -6- & 2 HE IR [3.1.0] 2 -2-F£(30.00 g,
107.38 mmol, 1.00 & &) AcOH(200 mL)9 > & HE 50°C F#84E 16 hr » 1F
TLC(PE:EtOAc = 10: )EIR R FESER 2 1% > #IREYRMELAERR AcOH » 3%
BRI DCM(100 mL) » B A2 NaHCO3(100 mL*3)/KSHEM »
HLEE NaxSO4 BZIEN R HE  FRERFE Y B E A BT (PE:EtOAC = 100:1-50:1)
SALLEREE S éIHEZ(lR 2R,3R)-3-(Hif "N AR AL )-2- IR KB 2 W Bs
(20.00 g » FEZ : 54.87%) - 'H-NMR (400 MHz, CDCl3) § ppm 7.36-7.28 (m,
10H), 5.05-5.02 (m, 1H), 4.05 (d, 1H, J = 4.0 Hz), 3.81-3.69 (m, 4H), 3.27-3.24
(m, 1H), 2.40-2.36 (m, 1H), 2.07 (s, 3H), 1.97-1.94 (m, 1H), 1.78-1.73 (m, 1H),
1.60-1.54 (m, 1H) -

S ER 3 © (IR2R 3R)-3-(Bt R Eeie B )- 2- (P AR &) B A Z BB

NBn, NBn,
@RLOH MsCI/Et;N/DMAP i (RLOMs
L(R) DCM L(R)

OAc DAc

[0176] % MsCI(8.10 g, 70.71 mmol)iZ&RI1ZE (1R,2R,3R)-3-(BE
EfrEL)-2-5RIB N AL 2. B5E5(20.00 g, 58.92 mmol) « Et;N(18.48 g, 182.66 mmol)
5 DMAP(719.83 mg, 5.89 mmol)A DCM(200 mL)+ 7 ;8&%) w2 1%
EEYIE 20°C T #EHE 16 hr » £ TLC(PE:EtOAc=10:1)& R FESER 1%
EREYIAIK(100 mL*¥2)%H » AHEELE NaySORZ1E - HEE R BE BT
(PE:EtOAc = 80:1-60:1)#i{L LIS 5] £ B & E#S 2 (1R,2R,3R)-3- (B~ B fg
Bo)-2-((FhaliAR) & 5B A ZEEBS(15.00 g » EEZR £ 60.97%) - 'H-NMR (400
MHz, CDCl3) § ppm 7.41 (d, 4H, J = 7.6 Hz), 7.33 (t, 4H, J = 6.8 Hz), 7.31-7.25
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(m, 2H), 5.16-5.13 (m, 1H), 5.01-5.00 (m, 1H), 3.92-3.81 (m, 4H), 3.37-3.32 (m,
1H), 3.15 (s, 3H), 2.33-2.30 (m, 1H), 2.01 (s, 3H), 1.98-1.91 (m, 2H), 1.56-1.53

(m, 1H)
B 4 ¢ (18,2R,5R)-NN-Ii R k-6- S S 3R (3.1.0] 2-2- 8%
NBn2 NBn
(BL.oms €0 . Jw :
,'(R) MeOH/THF (7:3) ’(,S)
OAc (R|)l

[0177] ¥ KoCO3(5.96 g, 43.11 mmol);RINZE(1R,2R,3R)-3-(I £
2)-2-((FRrEBE A ) & 5 I AE LB B (15.00 g, 35.93 mmol)¥ MeOH(70
mLYTHF(30 mL)F Z 8 &%) - £ 20 CTHHEESY 16 hr - £
TLC(PE:EtOAc = 10:)ERKETRR Z 1% @ FESYIRGEAMER MeOH K
THF - JE&PIR&EREFS DCM(20 mL)$ - HHEER7K(10 mL*2)5%8 » &
Na;SO4 5215 » HIRHE LB EI 2 B BEIRE 2 (1S,2R,5R)-N,N-F# T EL-6-F
32[3.1.0]2-2-#(10.00 g » FEEZR : 99.62%) - 'H-NMR (400 MHz, CDCl;) 6 ppm
7.37 (d, 4H, J = 7.6 Hz), 7.32 (d, 4H, J = 7.2 Hz), 7.29-7.23 (m, 2H), 3.73-3.69
(m, 2H), 3.53-3.41 (m, 5H), 2.06-2.00 (m, 1H), 1.91-1.90 (m, 1H), 1.87-1.76 (m,
1H), 1.51-1.48 (m, 1H) -

HBE S ¢ (18,2R,58)-2-(r AR E)-5-FIR K- 1-52
NBn, NBn,

HBF,.Et,0 O

O DCM y

[0178] [H(1S,2R,5R)-N,N-F ¥ 5L-6-E 2 EEIB[3.1.0] 2 -2-F5(6.50 g,
23.27 mmol)® DCM(200 mL)F > ;8 &%)/ i1 HBFJ/EO(7.54 g, 46.53
mmol) * EJEEY)EFE 30°CTHR#E 0.2 hr o £ TLC R IERRK 2 1% » 16
S PIAIIZE NaCO3(100 mL) B A DCM(200 mL*2)ZEHY - H1#4/2 4% Na;SO4
B2KE o REE 0 BB ERENT(PEEOAC = 60:1 & 20:)A{ELISEIE
B BERS 2 (1S,2R,58)-2-(f "R ERE £L)-5- B IR K- 1-B2(1.80 g EEHR 1 25.84%)-
'H-NMR (400 MHz, CDCl3) § ppm 7.38-7.22 (m, 10H), 4.81-4.67 (m, 1H),
4.23-4.15 (m, 1H), 3.83-3.55 (m, 4H), 3.04-2.98 (m, 1H), 1.93-1.79 (m, 4H) -
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A 6 1 (1S,2R,58)-2-fg 5:-5-A IR K- 1-BE (R E 1L RS EER)

Nan NH,
\OH Ha/Pd(OH), WOH
MeOH
F F
(RIS (EER)

[0179) = (1S,2R,58)-2-(F K B e B)-5- & B X -1- B2 (1.60 g, 5.34
mmol)/* MeOH(10 mL)5 7 ;24717701 PA(OH)2(500.00 mg, 3.61 mmol) > H
RSV EFAE 30°C N AE Ha(30 psi) T8R#E 16 hreff TLC R FESER Z 1%
EEYIFE R R IR BEREGE UG 28 B E#8 2 (1S,2R,58)-2-fF 5
-5-5FAk-1-B2(600.00 mg B 1 94.31%) - 'H-NMR (400 MHz, CDCl3) 6 ppm
4.93-4.77 (m, 1H), 3.92-3.84 (m, 1H), 3.10-3.04 (m, 1H), 2.07-1.98 (m, 3H),
1.64-1.61 (m, 1H) -

TP 10 : SBL 3-8-5-((2R,4S)-4-FIEIE UE-2- B BE

Br

OH OTBOMS OTBDMS ™ Q ~ OTBDMS
R TBDMSCI R Boc,O/DMAP (R NN, R
» <
o Em% N ELNICHCN - 7~ +PIMgCILICITHF | EH
H H Boc N~ ~p Boc
OTBDMS
HO. OTBDMS o {R)
NaBH, R MsCl (13%R)/EtN usze:@
“ NH
MeOH | - DCM/-60-25°C \ TTHE \
Ny F Boc Boc
F F

(S) ’(S) S
DAST HCVEtOAC
—————
“oem ¢ RN (s) N Pl
Boc \N/ 2HCI

ZER 1 R4-((E= T E A E)EE)IIETE-2-H

OH OTBDMS
(R} TBDMSCI (R)
s m———
N R
o” § /OMF 0

[0180] #F 0°CF[a(R)-4-$&IHIE IE-2-FH(9.0 g, 89.1 mmol)i> DMF(50
mL) T 28 E— AR IIKkEE(9.09 g, 134 mmol)Fz TBDMSCI(14.1 g, 93.6
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mmol) - £ 25 CTEBHKIERESY) 3 hr - TLC(DCM/MeOH = 10/1, Rr= 0.8)
MU ESERK » MR II7K(200 mL) - FRGIURYFE BB E B EEZE T
Bz 4% DL ?UEE@I%Z(R) A-((B=T E T RELY ) S A )R e -2-EF
(15.5 g » EZ : 80.7%) - 'H-NMR (400 MHz, CDCl3) 6 ppm 5.90 (br.s, 1H),
4.55-4.53 (m, 1H), 3.60-3.56 (m, 1H), 3.24-3.21 (m, 1H), 2.56-2.50 (m, 1H),
2.28-2.23 (m, 1H), 0.87-0.85 (m, 9H), 0.06-0.00 (m, 6H) -

SER 2 HAER)4-((E=T E-FERE)EE)-2- IS EME0E-1-7%
BEE="THs

OTBDMS OTBDMS
(R) Boc,O/DMAP (R)

N 3 3 o N\
Boc

(0181] 4£ 0CTF » m(R)-4-((55 =T £ = BPERY £ ) E 1)L 18 BE -2-
BH(15.5 g, 72.0 mmol)* CH3CN(150 mL)+ 2 SR &Y—15 207800 EtN(8.72 g,
86.4 mmol) - DMAP(4.39 g, 36 mmol) 5z Boc20(20.4 g, 93.7 mmol) - 7 fER &
YI1E 25°C N #E#E 10 hre TLC(PE/EtOAc = 3/1) R S FESE K » 2R14 78 107K (600
mL) - FrR IR BRNEECEEF RIS ENIaEE Y
R)-4-(E=T EZREWE)EE)-2-fIE AUt g E-1- 2 HE =T E (192 g
R 84.6%) > '"H-NMR (400 MHz, CDCl3) 6 ppm 4.33-4.30 (m, 1H), 3.81-3.77
(m, 1H), 3.56-3.54 (m, 1H), 2.67-2.61 (m, 1H), 2.41-2.37 (m, 1H), 1.46 (s, 9H),
0.80 (s, 9H), 0.00 (s, 6H) -

HER 3 (QR)-2((E=T EZHEW ) EE)-4-(5-FI0E-3-55)-4-518 5
TERERRE=TH

Br

-

OTBDMS N 0 OTBDMS HO OTBDMS
(R) N ® NaBH, ®
> = —_— =
57 N i-PrMgCI-LICI/THF \ | EH MeOH | A
\ oC
Boc X F Nao F Boc

[0182] 7 O°CF - [& 3-J8-5-&-IH0E(3.35 g, 19.02 mmol, 1.20 & &)
¥ THF(40.00 mL) 7 )8 &% 80 i-PrMgCL-LiCI(1.3 M, 17.56 mL, 1.44
BB 30 o8B < Ainzig 0 F 1 e NEEREASZE 25CHE 25
CM R+ 30 73 - TLC(PE/EtOACc =10/ 1) RE A H18 - 57~ Mg SEIRTH
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B - A& - FE-T8C TR THF(S0 mL)PZ(R)-4-(E=TE_FHEY
£)EE)-2- IS ENEIEUE-1-F4FLEE =T B5(5.00 g, 15.85 mmol, 1.00 E&)&
TN S RERF 30 7788 - MEPRESYIE 1 he AIDRAZE 25C > AIETE 25
‘C#8# 16 hr - TLC(PE/EtOAC = 3/ )& N EEAEYIE e 2 BB HEIFT S
EYR)-QC((E=ZTE_REWE)RE)-4-(5-FMiE-3-5F)4- T H)feE
FEESE =T B - RFEFEHTE 0°C TR0 MeOH(50 mL)ZRIZEH, - £ 0°C R0
NaBH4(1.20 g, 31.70 mmol, 2.00 8) » ZRI&ESWIE 25°CTHBHE 4 hr -
TLC(PE/EtOAc = 2/1) }; LCMS EER K FESEAK - St RIEREYI4 Ei{TR
FE)#EEH NH4CI(400 mL)7K% %48 B F EtOAc(600 mL*3)ZEHY - &4 1%
Y8 NaxSO4 Bz 12 B E HZE R E - B8R Y#5 e HPLC &{ELIBRIESE
HZ(2R)-2-((B="T B B B )EEL)-4-(5-FMEIE-3-5)-4- R B T £
HERE=TH(1.24 g B : 18.91%) - 'H-NMR (400 MHz, CDCls)  ppm
8.26-8.22 (m, 2H), 7.37 (d, 1H, J = 8.8 Hz), 4.95-4.88 (m, 2H), 4.69 (br.s, 1H),
4.00-3.98 (m, 2H), 3.23-3.10 (m, 2H), 1.73 (brs, 2H), 1.32 (s, 9H), 0.80-0.79 (m,
9H), 0.00 (s, 6H) °

SER 4 (AR)A((B=T EZHFEWE)EH)-2-(5-FHILIE-3-E0) % g
-1 HEBEE =T B

OTBDMS

HO OTBDMS R
® MsCI (3BT /EtN (158 R)
= NH T RSN
| | DCM/-60-25°C \ B
Na E Boc Y oc

N

[0183] #£-60CTF » [E(QRR)-2-(BE=TE - HEWEEH)-4-5-5
MpEmE-3-55)-4-FOR T )R A R B =T Ba(8.70 g, 20.98 mmol, 1.00 &)
Et:N(31.84 g, 314.70 mmol, 15.00 & £)* DCM(500.00 mL)= 7 ;8- &40i% 5%
70 MsCI(31.24 g, 272.74 mmol, 13.00 & £)FFHF 0.5 hr - 2R1& R SWIE-60
CT8R# 1 hr» HAFREESYINEZE 25°C B18# 18 hr - LCMS E&Ril
IRVVESTEIHF - A& JREYIA H20(200 mL*3) 5L - B KAE R DCM(200
mL*4)ZEHY - SHAEE NSO f71E H T EE P RGEUS I E R /iR
HMZAHEI(AR)-4-((BE =T B FEWE)EE)-2-(5-F L TE-3- K50t rg iE-1-
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KREEE=THEEQR30g HEY) HeEMLEREM -
ZER S * (AR)-2-(5-FILLIE-3-5)-4-FE RO IR U - 1- R BR SR = T s

OTBDMS OH
(R) (R}
TBAF
F Y N THF  Fe ¢ N
| P Boc | P Boc
N N

[0184] #& 25CTFE@R)-4-((BB=T HZPEWE)EH)-2-(5-Altt
DE -3-EL) IS IE -1- ¥4 5 55 = T B (8.30 g, 20.93 mmol, 1.00 % &)
THF(250.00 mL) > ;8 &7 TBAF(9.43 g, 41.86 mmol, 2.00 %8) - 1F
25 CTH#HRESEY) 16 hr o £ TLC(PE/EtOAc = I/)ERRIESERR 2 1% ¥
e YmE BFRERYISIER EtOAc(600 mL)H - F7K(200 mL*5)%EH - £
NaSOs #2062 » HRHE - HHEY#EH PLC {{LUBEIEFEREH Y
(4R)-2-(5-FLIE -3- 5 )-4-FR BRI I - 1-#2 % 55 = T BR(4.70 g, 16.65 mmol »
EER : 79.54%) - '"H-NMR (400 MHz, CDCl3) § ppm 8.37-8.33 (m, 2H), 7.48
(br.s, 1H), 5.09-4.89 (m, 1H), 4.56-4.54 (m, 1H), 3.80-3.65 (m, 2H), 2.63-2.43
(m, 1H), 2.03-1.96 (m, 1H), 1.56-1.20 (m, 9H) <

HER6 (2R,4S)-4-§L-2-(5-%\”ttﬂi-}ﬂ)”ttﬂ%ﬂfé- -FREESE =T Ea

F F

{R) (S (S)
DAST

X \ x (R)N \(j (s)N
Boc

[0185) #£-78°C'F » [H(4R)-2-(5-E MEBE-3-5L)-4-FELILng g - 1-F4 4
FE="TH5(4.70 g, 16.65 mmol, 1.00 % &)> DCM(150.00 mL)H 27 ;& &%
N0 DAST(29.52 g, 183.15 mmol, 11.00 ‘& £)FFES 0.5 hr o {7 FERSYIE-78
‘CT#84E 2 hr > Z/ME AEFILEZ 25°C B#8#E 20 hr - 7 TLC(PE/EtOAc = 0/1)
BUNEEIEYE TR Z 1%  IREYAAE 0°C HFEHEEA NaHCO; 5K
(100 mL)ZR 3828 o F A HEAE 3 Bl LK NaoSO4 8705 » B4 LIS BIRERY) -
IMEFEHY B EEEHT(PE:EtOAC 1 10:1 ~ 8:1 & 5:1 > #k1% 3:D&{ELLE ]
2 0 BB Z (2R,4S)-4-5-2-(5-F LI -3- ﬁ)ﬂttﬂ%ﬂm-l R ="TH(1.38 ¢,
4.85 mmol » FEZE : 29.15%, Rf = 0.53)}; 2 = 53 (2S,49)-4-5.-2-(5-E I

61



201713665

3L IE E- 1-¥ s S = T ES(1.36 g, 4.78 mmol > FEZE : 28.73%, Rr= 0.43) o

'H-NMR (400 MHz, CDCl3) & ppm 8.31-8.27 (m, 2H), 7.20-7.18 (m, 1H), 5.18
(d, 1H, J = 51.6 Hz), 4.97-4.88 (m, 1H), 4.04-4.00 (m, 1H), 3.64 (dd, 1H, J =
38.8, 12.8 Hz), 2.67 (dd, 1H, J = 15.6, 6.8 Hz), 1.97-1.67 (m, 1H), 1.56-1.12 (m,

9H) -
BT 3-F-5-((2R,48)-4-F L8 IE -2- B)MEE
F F
HCV/EtOAC 2Hel
P X m N e Gl
P Boc _
N N

[0186] 1F 0CTF : [A(2R,4S)-4-5,-2-(5-FE It IE-3- 5L I8 0 - 1 -4
E=TTHE(1.38 g, 4.85 mmol, 1.00 E8)* EtOAc(10 mL)th 7 B SWIEER
70 HCV/EtOAc(40.00 mL, 4 M) - F#FEESWINRE 25°C HiBHE 3 hr o £
TLC(PE:EtOAc =1:)ERNIESEI Z1% » aTIZAZUBE EHRERERZ
3-5.-5-((2R,4S)-4-E D& IE-2-EL)0HIE (1.25 g, 4.86 mmol » ZE3R : 100.00%)

H-NMR (400 MHz, CD;0D) 6 ppm 8.84-8.81 (m, 2H), 8.31 (d, 1H, J = 9.2 Hz),

5.62 (dt, 1H, J = 52.0, 2.4 Hz), 5.23-5.18 (m, 1H), 4.00-3.95 (m, 1H), 3.88-3.71
(m, 1H), 2.67 (td, 1H, J = 16.0,6.0 Hz), 1.69-1.59 (m, 1H) -
B 11 : BFR(RA4S,5R)-5-BrE VIS -2H-IRE-3,4- "B

OAc 0
Et;SiH AcO HO HO
AcO BF3 OEtg \[ﬁ Et;N \Eﬁ mCPBA \@
0~ MeOH/H,0 o DCM

0
HoN OH OH
HO Hp, Pd-C HO NH,
“EtOH

2-BuOH, 100 °C o o

ZER1 * (S)-3,6- —F-2H-UK-3- - Z Fe B
[0187] (3R,4S)-3,4- — & -2H-IKIE-3,4- —E ~ZFEE5(2.9 g, 14.49
mmol)/AfE DCM(15 ml)dt » HAF Ny FAEEE TERE - S/in=2 Wi
(2.55 ml, 15.93 mmol) H #81E 5 4348 - IZ 57 i1 BF3.0Et2(1.836 ml, 14.49 mmol)
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H 4@ 30 70 - KBRS YR 30 ml (EAIIREA TR R B BESE -
B AR E SRR B SRt B A BB - SRRV B & H BT (0-30%
Hex/EtOAc)ZR 4 - [BIUr 2 3E B Z (S)-3,6- — G- 2H-IkE-3-E 2. Fg s (1.9g -
92%EEZ) - 'H NMR (400 MHz, DMSO0-d6) & 6.10 (dddt, J = 10.2, 3.2, 2.1, 1.0
Hz, 1H), 5.84 (ddt, J = 10.1, 4.3, 2.1 Hz, 1H), 4.96 (dtd, J =4.3, 2.7, 1.5 Hz, 1H),
4.16 - 3.89 (m, 2H), 3.73 (t, ] = 2.9 Hz, 2H), 2.01 (d, ] = 0.9 Hz, 3H) -

SHEXD : (S)-3,6-—F-2H-IRIE-3-K

[0188] (S)-3,6-—&-2H-IRKIR-3- £ ZBEES(1.9 g, 13.37 mmol)/A#EH
MeOH(30 ml) 57K (20 ml)  ZRin= /(7 ml, 50.2 mmol) HE = A T8
£ 30 min - AEIEIRE THER - MRIRER/KFA EtOAC ZEHI =K - i EIHE
Eit EHBE SRRz H A TIEER - [OlUg 2 FEHHH 2 (S)-3,6- — & -2H-IK 1 -3-
B2(1.1 g, 10.99 mmol > 82%FE ) - FE R E—H AL Z 1B T BRI Fz i E
Y) -

S$EE 3 1 (1S,5R,6R)-3,7- — S HEEETR[4.1.0]F5-5-

[0189] 1 (S)-3,6- — & -2H- UK g -3-E£ (1.1 g, 10.99 mmol)FfE R
CH2C12(20 ml)d H 441Z 0°C - 43#t7 0 mCPBA(4.55 g, 13.18 mmol) » £/
2 Z RN EIHEH K ERSYIRRER R IER S 2 ) UBRYIERE -
REBEER - BABISKRBEHE A —ERE - EEILTE - BekY
(1S,5R,6R)-3,7- " S ¥4 3R [4.1.0]52-5-B2(1.2g » 100%ER)EA E—F AL
HIIEDL T BEAEIRAE -

B 4 1 (BR4S,5R)-5-((R)- 14K ZE )i A U 5 -2H-IRIFE-3,4- — %

[0190] (1S,5R,6R)-3,7- — & % ¥ 1B [4.1.0] BE -5- B2 (1.26 g, 10.85
mmol) + (R)-1-ZE Zi%(1.658 ml, 13.02 mmol)BZfEF 2-BuOH(15ml)$ - &
FERSYINNELE 100 C»FER} 18 /N RFEREY) S A2 =0 BERAE] -
SR1E B TEERYITE ISCO 0-100% EtOAc F4lifl - 5B &ft - BB
PNEIRERYIA MTBE 23 H8HE IR - K ARSI Z A IR B IRE -
[E] 4 (3R,48,5R)-5-(((R)-1- 7k Z, 55 ) e £ ) U G- 2H- Dk IR -3,4- — % (0.350g
14%ZE ) - '"H NMR (400 MHz, DMSO-ds) 8 7.38 — 7.24 (m, 4H), 7.22 — 7.12
(m, 1H), 4.61 (d, J = 5.6 Hz, 1H), 4.46 (d, J = 4.8 Hz, 1H), 3.88 (q, J = 6.5 Hz,
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1H), 3.64 (tt, J= 5.0, 2.8 Hz, 1H), 3.47 (dd, J= 11.4, 4.7 Hz, 1H), 3.39 (ddd, J =
8.4, 5.6, 3.1 Hz, 1H), 3.31 (s, 2H), 3.29 (t, J = 3.0 Hz, 1H), 3.25 (d, J = 2.5 Hz,
0H), 2.79 (dd, J = 11.1, 7.8 Hz, 1H), 2.57 (td, J = 7.8, 3.9 Hz, 1H), 1.86 (s, 1H),
1.21 (d, J=6.6 Hz, 3H) -

#1825 (3R,4S,5R)-5- B EL VU -2 H-KIRg-3,4- — B2

(01911  H4(3R,4S,5R)-5-((R)-1-E 2.5 £ IU & -2H-IR g -3,4-—

F%(0.350 g, 1.475 mmol)/AfEF> EtOH(3 ml)d RN Pd-C(0.031 g, 0.295
mmol) - B IEREEYME Hy REK MEHIER - RIERSYE Ry ELBE
B BB bR BB 2Kk 5= BE 58 2 (3R,4S,5R)-5- 7 7 VU & -2H- Ik IR -3,4-
—B%(0.190 g, 1.427 mmol » 97%EER) « E A E—HEA L 2 HF R T IR IEZ
YEHEEY) - LCMS (M+H) 134 -

B 12. (R)-3-(4,4- 58 MEIRIE -2-5)-5- i HLIE

FEE 1 QRAR)YA-(B=T B EW ) H)-2-(5-FLIE-3-E5) 0L
IE-1- B =T B5

QTBDMS OTBDMS
HO OTBDMS 'R 'R
® MsCI(1 35 fR)EtN(ISE L)
Z NH T P RN F s N
| -60-25° } :
N M o DCM/-60-25°C U T e @ boc
F N N

[0192] #£-60°CF > [I((2R)-2-(BB=T &= HEWE)EH)-4-(5-&
NEEOE-3-BE)-4- 7B T BB L L 55 = T FR(6.80 g, 16.40 mmol) Kz EtsN(24.89
g, 246.00 mmol)jA DCM(500.00 mL)th > ;E-&WE &R0 MsCl(24.42 g,
213.20 mmol)FERF 30 73 - 7£-60 CTEHIESY | hr- REFRERESYIN
e 25°C HEHERE 18 hr - JESYIA H20(200 mL*3)j5%3H5k - 7KAH A DCM(200
mL*4)ZXHY « S BIEEL NaSOs 8715 H F HZ2 B YE - TRWIFE
BT (PE:EtOAC = 50/1, 20/1, 10/1)4i{ELARR fE EAFEEIH 2 (2S,4R)-4-(BB =
TETHREKE)EE)-2-(S-FL0E-3-F)ntrsre- 1- 4R E =T RE(R.70 g &
R 1 41.52%) (2R AR)-4-(F =T B Z AR AL ) S H)-2-(5-F I nE-3-F5)t
IRUE-1- 8 = TH5(2.40 g B : 36.89%) - IH-NMR (400 MHz, CDCI3) &
ppm 8.40 (brs, 2H), 7.56-7.45 (m, 1H), 5.11-4.94 (m, 2H), 4.53 (brs, 1H),
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3.85-3.79 (m, 1H), 3.66-3.53 (m, 1H), 2.62-2.58 (m, 1H), 2.04-2.01 (m, 1H),
1.56 (s, 3H), 1.32 (s, 6H), 0.99-0.88 (m, 9H), 0.18-0.00 (m, 6H) -
HER 2 ¢ (2RAR)-2-(5-FILIE-3-75)-4- SR B IR - 1 -FR B 55 = T s

OTBDMS OH
(R) (R)
TBAF
A Gl - RN
_ Boc THF ) Boc
N N

[0193) 7F 25°C FHQRAR)4-(E= T H = HEE)EE)-2-(5-5
OpEmE-3-FE) IS - 1-F 2L 55 = T Ee(2.40 g, 6.05 mmol)? THF(60.00 mL)4 >
JEEYI—1EAN 0 TBAF(3.16 g, 12.10 mmol) - £ SOC T {ERE T RMEES
V) o RERERYIANINZE /K20 mL) » ZKARF ZBR ZBR(30 mL*3)ZEH - &Hf A
AR F BB 7K (20 mL*2)7%6 1% - 4% NaxSO4 5745 » 188 HAF B 25 B Y - 78
ERVIFE S BB T (PE:EtOAC = 20/1, 10/L13) 8 LR EZEE
(2R,4R)-2-(5-F Mt -3- 5 )-4- R AL IR 0 - |- A B 55 = T BR(1.30 g ER
76.11%) - IH-NMR (400 MHz, CDCI3) & ppm 8.26 (d, 2H, J = 12.8 Hz), 7.39
(br.s, 1H), 4.95-4.81 (m, 1H), 4.48-4.47 (m, 1H), 3.73 (brss, 1H), 3.56-3.53 (m,
1H), 2.55 (br.s, 1H), 1.97-1.98 (m, 1H), 1.65-1.16 (m, 9H) -

ZEK 3 ¢ (R)-2-(5-FmEe-3-5)-4- (IS A s UE - 1- 4B SR =T B

O N O

{R) cr”
x (R)N TEMPO/DCM x (R)N

(01941 FE-10°CF » [ (2R4R)-2-(5-F ML 0E-3- L )-4- FREL O IR g - 1 -
BB =T Ba(1.30 g, 4.60 mmol) ;x = HE&FH(1.10 g, 4.60 mmol) Z;EEY)
70 TEMPO(72.41 mg, 460.49 umol)  JEES¥4E-10°C N8FE 15 min » 2R
ILEZE 25°C H#EHF 1 hr - TLC(EtOAC)RE R FESE K - A1%HHA NaHCOs (20
mL*2)55H% » &€ NaxSO4 2k 2878 B AT B2 R4 - BERYHE ta BB (h
B 28 ZB=50/1 - 10/D)AALSRH 25REH 2 (R)-2-(5-FHEIE-3-5)-4-
(R E AL IS OE-1- L RE S =T B(1.10 g » X © 85.32%)
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ZER 4 (R)-4,4-Z&-2-(S-FMEIE-3-F) LI vE-1- SR B E =T By
O

fF

DAST
—_— F
F e YRN DCM | RN
P Boc N/ Boc
N

[0195] fE-70°CT7E N2 T > [E(R)-2-(5-REIE-3-55)-4- (I E AL
IE-1-#4BE5E =T H5(1.00 g, 3.57 mmol)j> DCM(100.00 mL)4 2 ;8-S 1i&
7 H DAST(14.39 g, 89.25 mmol) - 1£-70 ‘C F8HEREY 30 hro f£25 CTF
RS 16 hr - 72 0CT » RFEESY#EH NaHCO: 8ERI/KB R K 4R 18
A% BL7KAE R DCM(50 mL*4)ZEEY - & fif 2 A 1 1H F 6N E8/K (30 mL)A: 4 -
&8 NazSO4 Hz¥E - 1R B IR EZEIRYE - IR YIS B @i (R e/ 285
ZB5=100/1 » 30/1)&A L AR 2R 2 (R)-4,4- Z&-2-(5-F I E-3-50)tt
IRIE-1-$4H5 5 = T ES(1.00 g » BEZR © 92.66%) - 1H-NMR (400 MHz, CDCI3) &
ppm 8.40 (s, 1H), 8.34 (s, 1H), 7.30-7.21 (m, 1H), 5.06 (br.s, 1H), 4.14-3.85 (m,
2H), 2.91-2.84 (m, 1H), 2.39-2.32 (m, 1H), 1.43-1.14 (m, 9H) -

HEE S (R)-3-(4,4-Z H IR E-2-5)-5-F g

F

FE 2HCI F
HCI/EtOAC
F —F
X (RN X RN
| ! | H
p/ Boc —
N N

[0196] £ 25CTF » HI(R)-4,4- T 45i-2-(S- S0 - 3-BE) L0 0- 1 5Tt
% — TE‘:(I 00 g, 3.31 mmol)® HCI/EtOAc(50.00 mL, 4 M)th 7 B S48 1 2
CREWE 0CTERETREMRMEOAEBRSE HC By
(R)-3-(4,4- & LLrgnE-2-25)-5- & tEIE(840.00 mg » FEZE 1 92.25%) - 1IH-NMR
(400 MHz, MeOD) 8 ppm 8.68-8.63 (m, 1H), 7.97 (d, 1H, J = 9.2 Hz), 5.26-5.21
(m, 1H), 4.03-3.90 (m, 2H), 3.13-2.92 (m, 2H) -
B 13. (3S,5R)-5-(2,5- AL S T2 3-8
SR 11 (QR)2H((BS TH T AR E)ER)4-Q,5-— SR 4-54
TEREPBES T
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Br

oTBDMS HO OTBDMS
ﬁ) i )

F
N 1. i-PrMgCVTHF NH

Boc 2. NaBH,/MeOH g Boc

[0197] #F OCR#AE N2F » [4 258-1,4-"57(3.01 g, 15.60 mmol,
1.20 ' £8)7 THF(15 mL)F AR EENINENEZER YR EYQ.27 g,
15.60 mmol, 1.20 &) - &ZFEAE 15°C TR 1 hr DIBYEQR,S-—& X E)R b
#(23 mL) » £ 0CF » ER)-4-((FE=T A ZBHEWE)EE)-2- RIS AL
DE-1-$4B855 =T #5(4.10 g, 13.00 mmol, 1.00 & &) THF(50 mL)5 > 7515 &
TEAI02,5-ZF/AE)RLFE(23 mL)FEEF 30 4388 - 1F 0°C FBRER FEIR &)
1 hro £ 0°CF » F EEEZ(20 mL)NINZE R &4 B1% /7510 NaBH4(738 mg, 19.50
mmol, 1.50 §&) - JEEYFE 0CTHRE 1 hr » ZRIEMERZE 10% NHCl /KE
R o JREYIA EtOAc(20 mL*2)ZEEY » &HFE B /KL » 48 NaySO4
RN IR R4E - FEEE YIRS HH R BRRAE BT (MPLC)&i E IS BI((2R)-2-((35
S TEZHENE)EHA)-4-Q5- ZRERE)4-RET HMEFBE=TE
(2.22 g, 5.14 mmol » 39.6% ) - '"H-NMR (400 MHz, CDCl;) 6 ppm 7.17-7.15
(m, 1H), 6.86-6.79 (m, 2H), 5.11-5.06 (m, 1H), 4.70 (br.s, 1H), 4.02-3.98 (m,
1H), 3.69 (br.s, 0.5H), 3.46 (br.s, 0.5H), 3.33-3.14 (m, 2H), 1.80-1.69 (m, 2H),
1.35 (s, 9H), 0.84-0.82 (9H, m), 0.04-0.03 (6H, m) °

FB 2 (AR)-A-((B=T B PR E)EE)-2-(2,5- Z FAE) L - 1-
HRRE=TH

OTBDMS

HO OTBDMS
(R) MSCI
F NH "ELNDCM
J
Boc
F

[0198] 1E-60CT1E N2 T » M(QR-2((E=ZTE_ZPEWE)E
E)-4-(2,5- T HEHE)-4-RE T AP S = TES(13.40 g 31.05 mmol,
1.00 ‘& &) K Et;N(9.43 g, 93.14 mmol, 3.00 & &) DCM(50 mL)+ 2 /57K i%
AR NP EEEE(EY(5.33 g, 46.57 mmol, 1.50 &) « JREYE-60C &
2hr BH7E 15CTF 8 16 hr - LCMS BRI E T LM - RIERSYA

]
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DCM(30 mL*2)Z2HY H & HHA YA EE/K (50 mL)ZEHE - 4% NaySOq Bz 450 i
B RMEUEEIAR) (R =T A PEWE)EE)-2-(2,5- —FAFE)ILEnE
-1-$2PE 55 =T HE(12.00 g, 26.11 mmol » FEZR : 84.10% » 90%4HE) » HAEFR
D AEHEN T E#EM -

8% 3 © (2RAR)-2-(2,5- & AAR)-4-F R IR IE - 1- R S =T I

OTBDMS OH OH
(R) (R) (R)
TBAF

F N THF F ®N F Wi N
\ \
Boc Boc Boc
F F F

[0199] 7 15CF » [@@AR)-4-((E=T E T HEWE)EE)-2-(2,5-=
FIEE LR IE-1- #5855 = T B5(4.50 g, 10.88 mmol, 1.00 % £)i* THF(30 mL)
o7 AN TBAF/THF(1 M, 14.15 mL, 1.30 &) - 7£ 1SC RS
16 hr - TLC (PE:EtOAc = 3:)EURNEEEYE T2 MM - KIER &Y H
H20(50 mL)/27K - A EtOAc(30 mL*2)ZHY B & A 1447 R E8/K (10 mL)ZEH -
4% Na,SO4 BZf5% » MBI E ZE TIRME - FEERYIFE B P M SUMS-HPLC &L
eft2 8 ERZ QR 4R)-2-(2,5- Z%ﬁr‘iﬂ) A-FERIE IR IE-1- B 5 =T e
(1.00 g, 3.34 mmol » FE=X : 30.70%) - 'H-NMR (400 MHz, CDCl;3) § ppm
7.04-6.80 (m, 3H), 5.10-5.00 (m, 1H), 4.43 (s, 1H), 3.75 (br.s, 1H), 3.53-3.49 (m,
1H), 2.53 (br.s, 1H), 1.93-1.90 (m, 1H), 1.40-1.16 (m, 9H) -

B 4 1 QRAR)-2-(2,5- ZFFAE)-4-(FPHAREE:) S 2 HLI8 U - 1-FR LS

OMs

(R)
(R’ _MSCIEN
(R) N R N

[0200] £ 0CT » [H(2R,4R)-2-(2,5- — G L )-4-FRE O 1 0 1 - ¥ T
% ="TH5(3.00 g, 10.02 mmol, 1.00 ‘E &)} EtsN(2.03 g, 20.04 mmol, 2.00 ‘&
=) DCM(80.00 mL)4 7 JE &47)iZ sl MsCI(1.61 g, 14.03 mmol, 1.40 &
8) - £ 18 CTRIESY 2 hr - JEEYIFEH HXO(30 mL)ZR - /KAREE
DCM(50 mL*3)ZZH] - SO 1R NaxSO. 575 BE BB RS - BB E
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PREOEREZ (2R AR)-2-(2,5- R IAFE)-4-((PRaFEE) S AL IgIE- 1-FR B R =
T HE(3.60 g, 9.54 mmol » EZ 1 95.20%) -
DER S (QRAS)-4-FE-2-(2,5- T AE) IR IE-1- AR E =T 5
B
& kenomso y

':(S)
F N
\
Boc F R N\
F Boc
F

[0201]  [H(2R,4R)-2-(2,5- Z G L )-4- (R RRER A S 2 g 1E- 1-74
FA% =T H5(3.60 g, 9.54 mmol, 1.00 & &) DMSO(2O 00 mL)5 7 ;5-&4—
{32070 KCN(745.49 mg, 11.45 mmol, 1.20 E8) - £ 90 CTBESY) 3
hr - #4 80 mL ~ H20 /RIIZEEEY) > BIR mfF%%%EE EtOAc(80 mL*4)ZZHY -
BB N REEE I 2 BIRE - BErYIRE Y B2 (PE/EtOAC = 40:1, 30:1,
10:1)404E - fE15 2345 IR A% > (2R 4S)-4- 8 EL-2-(2,5- — & 55 5L g 1 - 1-
RS =THES(1.60 g, 5.19 mmol » EEZ : 54.40%) o
8% 6 © (38,5R)-5-(2,5- ZHAE)LLIZUE-3-fF

N N
W W

(S TFA/DCM (S
Boc
F F

[0202] (2R4S)-4- L EE-2-(2,5- Z @I E) MR 1E-1- B E =T g
(800.00 mg, 2.59 mmol, 1.00 & ) TFA(4.00 mL)DCM(20.00 mL)$ > ;84
PIE I8C TR 3 e - BEWE N, THR - BEEXRFEBER
(3S,5R)-5-(2,5- — 5, 3 £k ) UL 1% 0 -3- 5 (780.00 mg, 2.42 mmol > FE X :
93.44%) o

BB 14. 3-8.-5-(2R4S)-4-5 LI E-2- 1) K FHBERE
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F F
S (S)
———
Boc
\t\\l H,NT SO

[0203] 7% 3-%i-5-((2R,4S)-4- & 0t g g -2-BL) "F A% (0.050 g, 0.240
mmol)(Z0 WO 2012/034095 = 3UfE)AfEF> TFA(0.800 ml, 10.38 mmol) &
H>804(0.200 ml, 3.75 mmol)+ B 7£ 2= R N8R E - RIERESYA /K/K(Gm)
Mk B ERSREHIBIR Bt - HERHER -

BB 15. 2-8-5-3-3-(2R,4S)-4- LIS IE -2-55) L e

HBE 1 (8,2)-N-(2-F-5-FMEe-3-55)an FH A )-2- AL N o -2- o s

Q
Q 3
Q s s{—
H HN (R) N (R

— —E——> (E)\ H
Ti(OEt),/THF
F—\ /¢ I(OE),

N F \_N/ Cl
[0204] #£ 0CF - 2-&-5-%F5EE(20 g, 125 mmol)i5f#F THF(150
ml) o FRHO(R)-2-FF B e-2-ao bl (16.71 g, 138 mmol) » FE1&Z RN
PO ZEZ$k(22.88 ml, 150 mmol) - #B#HE X FERSY) > [EFFHEZE RT - 3 /N6
2% RIEREMAAZE 0°C » BHiRhn 150 ml 887K B8R 20 7388 - )RS
W R TIER - B7KEREL A - AIREL NaxSO. 2% B S BIFEER LA
HFEI(S,Z)-N-((2-F-5- 7 mE -3-50 ) un FR A% )-2- FR B P e -2 - oo bl (32 g, 122
mmol > 97%EER) » HAL A #E— @ LHYEN T 4812 (F - LCMS: 263 M+H -
FEE 2 1 (R)-N-((R)-1-(2-&-5-FELE-3-25) T -3-¥-1-55)-2- FF E A - 2-
EEL 7

o)
N R B\ HN R

- . R
{gi Zn/H,0/HMPA _s\‘_\___
F )—Ci FO*C'

\ ! \_

[0205]  (R,E)-N-((2-%-5- M 0E-3-5) 35 R 5 )-2- FR B P e -2- e s Bl
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RZ(32.9 g, 125 mmol S HMPA(100 ml) H 2 4l1% 0°C - £ 0°'C R iARNNEE
(16.37 g, 250 mmol) - JRF#%(21.67 ml, 250 mmol) Fz7K(2.256 ml, 125 mmol)
B RERSYINEZE RT [BKR - LCMS BERESE(LEFEEY - £
RT 77770 100 ml 7K H#2#E 30 534 - 730 30 ml 2 MBTE > B&{£78/0 60 ml
Z 10%E5EE R R FEREYIBHE 30 778 - EEEHW R BIEN A
MTBE 75 - BHEER 10%EER - KREKER - BEHEEZE TR
BFEIZREHZ (R)-N-((R)-1-2-F-5-FMEIE-3-B) T -3-%5-1-55)-2- B E 5t
-2-GErEERE(14.5 g, 47.6 mmol » 38.0%E2%) - LCMS: 305 M+H -
FB 3 (R)-1-(2-&-5-F kg -3-5) T -3-%%- 1-f% » HCI
O\
H”'S;‘,f?é HCI/MeOH Hzr\i\@\:
=\ = F ,—Cl
[0206]  (R)-N-((R)-1-(2-8-5-FR I IE-3-5) T -3-1%- 1-55)-2- R AL P e
-2-TotEERERE(7.5 g, 24.61 mmol AR 10 ml 2 MeOH - jikhn HCI(Z 15
17 4M)(30.8 ml, 123 mmol) H7E RT T#E#E 1 h - FEEZ= kAT B A
DCM ifnEsEerY) B NaHCO3 &RIKB L - 858 HAHE A
Na;SO. Hz}k HIABITE B2 TH#ER - B 2B Z (R)-1-Q-&-5-FIth0E-3-5)
T-3-%%-1-f% » HCI(5.83 g, 24.59 mmol > 100%EE#2) - LCMS: 201 M+H -
B 4 1 (R)-N-(1-(2-8-5-FMbE-3-5) T -3-4- 1-5) Z Bk

HoN AcHN

R,
@\_ Ac2OMMtE \(L\_
- DCM o
\ K \ K

[0207] 7#£ 0°CFa DCM(70.3 ml)H1 7 (R)-1-(2-&-5-FE0E-3-2) T
-3-§%-1-f e HCI(5.83 g, 24.59 mmol)77xi0 TEA(4.11 ml, 29.5 mmol) K Z.F4F
(2.320 ml, 24.59 mmol) - #EHEEEEY) 2 /N o FIAR] NaHCO: /KB R RR

FERSY)HA DCM ZH] - A HEERAEKER - & MgSO.#24% B FRE
TRYE o [EIUT(R)-N-(1-(2- &-5- F ML IE -3- ) T -3-4%-1-2) ZWERZ (5.97 g,
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24.60 mmol > 100%E ) HEA E—F 4 LAVIFERL M EERIRIF - LCMS: 243
M+H -

BER S © (SR)-5-(2-F-5-#IEIE-3-F)t g e -3- 5 £ B4 Fis

OAc
AcHN
’ \(i\_ | HNQ/
R 2

_ — SR

FO'CI THF/H0 OC'
\_ \_/

[0208]  (R)-N-(1-(2-&-5-FMLIE-3-55) T -3- 4 1-B) ZERRE (5.97 g,
24.60 mmol)iEfE A THF(56.2 ml) 527K (14.06 ml)=h » [§1%7%10 12(18.73 g, 73.8
mmol) H7E RT TRHFRR - tHE FEY) R 8] NaHCO; K NaxS,0s /%5 2K
2 H FH EtOAc ZEH WX » 7K J& Pl 90 NaHCOs /K% 5k iR B 3 EtOAc %
W LR 2R = Bl 2 (SR)-5-(2- 8- 5- S I -3- g 0E-3- B 2B R (5 9 g,
22.81 mmol » 93%EE ) - LCMS: 259 M+H -

FEE 6 QR)-F=T £ 4-ZHEEE-2-(2-8-5-FE0E-3-2) g nE-1-#4

i
HNQ/OAC BOC\NQ/OAC
Boc,O

SR SR

FOC' F /—Cl
\ N \ N

[0209] & (5R)-5-(2- &.-5-F Ok 0E -3- 55 )i i -3- H 2B FE (5.9 &
22.81 mmol)A ZIEf5(76 ml) Kz 7K(76 ml)d 7 55700 BOC-EF(7.94 ml, 34.2
mmol) » BE{&EE IR0 2N NaOH(7 ml) LR pH~9 E RT MEHKIERS
Y1 1 /N - RIERESYIA/KAREE BF EtOAc ZHI ==K - AifE4 NaxSO4
FziR HABIEEZE TR UGEICR):-E=T & 4- Z@“aﬁé 2-(2-&-5- it
WE-3- 5 )ILEIRIE-1-F2 BEFR(3.5 g, 9.75 mmol » 42.8%FE %K) » EAF A fE—H 44k
HIIE T 44821 - LCMS: 359 M+H -

R T 1 QR)-SE=T A 2-(2- 8- 5-FIL0E-3-55)-4- KA L IR 0 - 1 -4 e B

OAc
BOC\NQ/ Boc~N OH
NaOH/MeOH

SR SR

FQCI FQC|
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[0210] QR)-FE=TH 4-ZHEEH-2-2-5-5-FMhUE-3-5 )& iE-1-
FBEEEE(3.5 g, 9.75 mmol yAfE MeOH(48.8 ml)=P » B§1% 710 2M NaOH(5.37
ml, 10.73 mmol) B K FEJE &W)FE RT THERE 2 /NI « JABIEEZE TR EK
@M INHCI 970 » B A EtOAc ZEHI =K - S AEL NaySO4 H21% - %
BIEE 22 Tk R BB BB 17 (0-70% Hex/EtOAc)&fi{L DL 15 E
(QR)-B=T £ 2-(2-F-5-FMLBE-3-55)-4-FEMEIR0E- 1- A LB (2.1 g, 6.63
mmol ° 68.0%jE *) - LCMS: 317 M+H -

FERE 8 (R)-3E=T £ 2-(2-8-5-FE0E-3-50)-4-fll S AL g 0 - 1- ¥4 e B

OH 0
Boc~N HRHR - Boc—p

_ o)
F‘O’C' DeM | F—GCI
\_/ \_/

[0211] (QR)-ZB=THE 2-2-&-5-FML0E-3-5)-4- KRNI 1 1-F4 %
B5(2.1 g, 6.63 mmol)ZAfEH DCM(66.3 ml)rh B 3HI NaHCOs(0.557 g, 6.63
mmol) > FERRIIEET-E T 1E557(8.44 g, 19.89 mmol) - 7 FEIR &8 HE
BT - 807K (0.119 ml, 6.63 mmol) » BRI NEHT-5 T #HfT(8.44 g, 19.89
mmol) H1Z#E 18 /)\NiF - FH8fF0 NaHCOs /K57 pH %% ~7 H F DCM x3
ZEH - BEREBES - & NaxSO 708 H AR EZE TR - B hz

HRIEHT(0-70% Hex/EtOAC)M LB EIR)-FE=T E 2-(2-&-5-F 0LrE-3-
£ )-4- (R BT I - 1 S A ES (1.6 g, 5.08 mmol » T7%EER) - LCMS: 315
M+H -

FEE 9 QRAR)-FE=T £ 2-(2-&-5-F ML0E-3-5)-4-F AL & Ip- 1 -H R

{R.\OH
Boc\Njo BOC‘NQ' '

SR NaBH,/MeOH . NG
F~<\jN>—C| FQCI
[0212] R)-F=THE 2-Q-&-5-FIML0E-3-2)-4-HI S EMEIRIE-1-5

BzFE(1.6 g, 5.08 mmol)#ZNZEE(33.9 ml)h HI2A1ZE 0°C - St
NaBH4(0.096 g, 2.54 mmol) B 1F 0°C T #&HE 45 4388 - K FEFHEEF0 NH4C| 4218

B
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AR B CEFIDRZE RT - AR DCM x3 ZH - SHAE#E B4 NaxSOs
otk - SRR RS R @ 1T (0-70% Hex/EtOAC) AL LIS EI(2R4R)-EE=T &
2-(2-F-5-E I IE-3-5L)-4- KOO 1L e | ¥4 FE(1.446 g, 4.57 mmol » 90%EE
%)  LCMS: 317 M+H -

B 10 QRAS)-FE="TE 2-2-&-5-Ftue-3-5)-4-F Mg ue-1- 541

R, S
BOC\N\j(.)\\OH BOC\Nﬁ)/F
XtalFluor-E

SR —_— SR
— DCM =

[0213] (QRAR)-BBE=TH 2-Q-F-5-FMIE-3-5)-4-FERME 1L 0 -1 -
B2 EE(1.0 g, 3.16 mmol)FAEY DCM(25 ml)H H A A1ZE-78°C  JRf
TEA-HF(1.098 ml, 9.47 mmol) H#8#¥ 10 43§& - /7310 XtalFluor-E(1.446 g, 6.31
mmol) HAE 10 737 1% - RIEREVEMZE KIS A AFINAZE 0T « 2 /)N
Z&  RFERSYIA DCM kg BB A 81 NaHCO; /KA RIER - K aHEE
SrEE - HBBIEEZ TR - BErYI& H ISCO(0-50% Hex/EtOAc ; 12 g &
BB 20 CERZQRAS)-E=ZTHE 2-2-F-5-FlIE-3-K)-4-7
OEE & 0E-1-F2 5 R (0.805 g, 2.53 mmol » 80%ZE ) - LCMS: 319 M+H -

B 11 1 2-§-5-%-3-((2R4S)-4-F LI BE-2-F)HELE - HC

S, (S)
Boc— NQ”’ F HNQ’ "
HCI/MeOH

SR NG

FQCI FQ—CI

[0214] HEQRAS)-FZ=THE 2-(2-&-5-FIME-3-F5)-4-F g uE-1-
HHB5(0.805 g, 2.53 mmol » 80%ZEZR) AR EtOAc(Sml) ELA I 4N HCV
“EEGE(3m) o 7E RT THBHKIERSY) 1 /N - BIURYIEER - BT
W BESEZE TIRRRURIEERE0EERY 2-8-5-8-3-(QR4S)-4-
FIhng s -2- B0tk » HCI(0.612 g, 2.399 mmol > 76%E ) « LCMS: 219
M+H -

B 16. 5-8-3-((2R,4S)-4- B IR BE-2-5E)-2- A G KL E

i
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(SLF
o

J(R)

F /) —OMe
\N

[0215]  5-%i-3-((2R,4S)-4-F LI IE -2- 56 )-2- F & ZE M i DL B 3-4,
-5-((2R,48)-4- ML 0& v -2-FL R B R AR B 7 A2 B - BB 5-F-2-FE A
P EREE S A 2-8-5-FFNEE

EH 17. (1R,3R,4R)-3-FE-4-FREIR Tl - 1- 72 B FR s
B 1 © (1S,2R,4S,5R)-3-E5-6-Fkk = B8[3.2.1.02,413%-7-F

o o)
B—HEEHEEH
NH > NH
év W é!
(TS

[0216] #£ O0°CTFE(IR,4S)-2-EFHEEIR[2.2.1])55-5-1%-3-H7(30.00 g,
274.90 mmol, 1.00 & £)i? NaH2P04(395.00 mL, 0.2M) k7 Na;HPO4(55.00 mL,
0.2 M) Z 7B ST HEAR I H20(450.00 mL) R 38— R G 891 & E8(669.31 g,
4.40 mol, 16.00 % &)FEN% 5 hr» H E 700 NaOH 7K2575(12 M)ZR{RES pH=6
BRPRERTFR 0°C NNz &  JREYIHE 0°C T E#ERE 2 hr TLC(PE:EtOAc
= LDERESYIE St MR BHRE YR IE H/KAE A DCM(400 mL*S)Z<HY
SHEREEE NaxSOl 72 » EZZ R LIERS E R BERE > (1S,2R,4S,5R)-3-
SFE-6-FEH=T8[3.2.1.02,413-7-F7(9.00 g, 71.93 mmol » FEZE : 26.16%) °
'H-NMR (400 MHz, CDCl3) § ppm 5.96 (br.s, 1H), 3.86 (s, 1H), 3.62 (1H, d, J
=3.2 Hz), 3.53 (1H, d, J = 2.8 Hz), 2.86 (s, 1H), 1.82 (d, 1H, J = 9.6 Hz), 1.64
(d, 1H, J=10.0 Hz) -

SBX 20 (1S,2R,48,5R)-7- & -3- 6 % -6- F4 = 18[3.2.1.02,4) 3¢ 15-6-
HBIRE=TH

0 0
Boc,O/Et;NIDMAP B
NH ooz el oMAr Noo¢
L DCM L
O. ) o.\‘

[0217] [5)(1S,2R,4S,5R)-3- 4 54 -6- F.5k = 32[3.2.1.02,4]3-7-8R(9.00
g, 71.93 mmol, 1.00 & &) DCM(100.00 mL)th > %5700 Boe,0(17.27 ¢,

-
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79.12 mmol, 1.10 & &)~ Et:N(8.73 g, 86.32 mmol, 1.20 & &)k DMAP(878.71
mg, 7.19 mmol, 0.10 E &) ' JEESWYIE 25 CT#B#E 16 hr - LCMS BEREERY)
B EHFE JREYIA NHCl 75 (100 mL*3)5E0 &5 A HE4E NaxSOs
HolR - BZERYE  HEYERYBERENT(PEEOAC = S:1~1:1)&{LLE
152 HME A (1S,2R 4S,5R)-7- IS B -3- S 3 -6- i = 38 [3.2.1.02,4) ¢ 4%
-6- 354 = T E5(12.00 g, 53.28 mmol » FEZ : 74.07%) - 'H-NMR (400 MHz,
CDCls) 8 ppm 4.56 (s, 1H), 3.71 (d, 1H, J = 2.8 Hz), 3.54 (d, 1H, J = 2.8 Hz),
3.00 (s, 1H), 1.75 (d, 1H, J=10.0 Hz), 1.57 (d, 1H, J = 10.8 Hz), 1.46 (s, 9H) °
ZER 3 1 GRAR)-4-((B =T EFE M AL)-3 -5 IR - 1-1%-1- 38 L F B

0 HO NHBoc

% N Boc MeONa/MeOH

o.\\

0O OMe

[0218] #F 0°'CT# Na(3.37 mg, 146.50 umol, 0.01 EE)RINE
MeOH(10.00 mL) ZR&87RAT 0°C THEEE 0.5 hr B8R I1ZE MeOH(30.00
mL) ™ 7 (18,2R,48,5R)-7-{I& B -3- E 5 -6- Fk = 3R [3.2.1.02,41 3¢ 152-6-F4 4
F£=THs(3.30 g, 14.65 mmol, 1.00 E &) 2R1& BEYE 16°C THRE13.5 hr -
LCMS SRS 52 2788 - RIEH LB (5 mLYZ5 » 7/1% A NaHCO5(20
mL*3)5E% - AR/ELE NaySO.520% - HEZZ R4  MEYFA PE(20 mL)%E
HUERS Z 0 BERZ GRAR)-4-((E=T EAE ) E)-3- R EIRK-1-15-1-
RS EEES(2.10 g, 8.16 mmol » E : 55.72%) - 'H-NMR (400 MHz, CDCls) 6
ppm 6.65 (s, 1H), 4.98 (s, 1H), 4.81 (d, 1H, J = 2.8 Hz), 4.46 (s, 1H), 3.98-3.92
(m, 1H), 3.75 (s, 3H), 3.07-3.01 (m, 1H), 2.36-2.29 (m, 1H), 1.45 (s, 9H) -

FER 4 1 (IR3RAR)-3-((E =T EFE OB )-4- A IR ok 1- 34 BL B B

HO, NHBoc HO, NHBoc

FHERER

MeOH
0~ OMe 0~ "OMe

[0219] HGRAR)-4-(E=T EBED I EL)-3-KEIB R -1-15-1-¥5 1%
B B5 (200 g 7.77 mmol, 1.00 ' &) ~ (1Z,52)- 18 3¢ -1,5- —_ 1%
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(2S,58)-1-[2-[(2S,58)-2,5- — FR AR HE IR e -1- B | £ 4 )-2,5- — R EL - IR
TREE 5 $2(1+) 5 =& 1R (48.08 mg, 77.74 umol, 0.01 & 8)H MeOH(50.00
mL)P ZEEYRRREM Hai3b 3 R ZMEIREYIE 55°CFFE Ha(40 psi)
A THEFE 16 hr » TLC(PE:EtOAc = 1)@ RREAYEHRE - R SYEZ
H=4E 0 IMEIBIERN EtOAC(S mL)H » ZMEERAYIAI PEQ0 mL) » Xk H
BERS  KIIERYIWNE - HEZE R > BERAER MeOH(7 mL)d - B
BE M B - HPLC(HCHAHE LU 2 H B Z (IR 3R AR)3-(BE =T €5 &)
R EL)-4-FR BB TR 1-#8 EE FR S (750.00 mg, 2.89 mmol » 3K : 37.23%) > &%
(EREFEHH 1% HPLC K "H-NMR 2558 - 'H-NMR (400 MHz, CDCls) § ppm
4.04-3.99 (m, 1H), 3.80-3.77 (m, 1H), 3.70 (s, 3H), 2.93-2.91 (m, 1H), 2.48-2.44
(m, 1H), 2.43-2.35 (m, 1H), 1.92-1.89 (m, 1H), 1.87-1.69 (m, 1H), 1.45 (s,
9H) o
BB 18. SH(1R,3R4R)-3-FrE-4- AR Rbe-1- 186 I ls

HO NHBoc HO NH,

? HCY &t 9
——-———-»
OMe

o 0~ OMe

[0220] #F 19°CF - ¥ HCV = iE % (10.00 mL, 4 M) >~
(1R, 3RAR)-3-((3B =T EFE ) e B )-4- 5 AL IR e - 1-F2 5 R 5(700.00 mg,
2.70 mmol, 1.00 EE W& 5 hr - LCMS BIURIEHRYIE SR - REYEEZSE
fRME VS 2 E G Z (IR3R4R)-3- i A -4- R ELIR Th be - 1- 3R B F B
(500.00 mg, 2.56 mmol » FEX : 94.66%) - 'H-NMR (400 MHz, CD;0D) 6 ppm
4.09-4.05 (m, 1H), 3.75-3.66 (m, 3H), 3.37-3.33 (m, 1H), 3.06-3.04 (m, 1H),
2.45-2.37 (m, 2H), 1.87-1.81 (m, 2H) o

[0221] LC-MS (F&Ei#E : £ 95% [/K+ 0.375% v/v TFA]R 5%
[CH3CN + 0.188%o v/v TFA] ° EIH;{L%{#:_FEEB?} 0.25 min » ZA127E 10.0 min
Z4{LZE 15% [CH3CN + 0.188%o0 v/v TFA] E L& T FEES S min» 5274 7F 0.01
min 852 95% [7K+ 0.375%o0 v/v TFA] K 5% [CH3CN + 0.188%o v/v TFA] »
BT RLIRE T RERS 5 mine i EHIAEE K 1.0 mL-min'' ) 45 98.803%,
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Rt =0.893 min - MS Z+E1{H : 159.2 > MS EEHE : 160.1 (M+1]") -
HH19. (3aS,4R,6aR)-2,2- —EHE: 32 6a-— F-4H-IBK[d][1,3] S48

JR¥E-4-BE
S5 BE 1:(32S,4S,6aR)-2,2- — FEE-3a,6a-— &G -4H-EB K [d][1,3] — S S K
-4

(0]

%/0 NaBH,/MeOH %’ oH

[0222] (3aR,6aR)-2,2- — FH £:-3a,6a- — & -4H-38 % [d][1,3] = S35
IX$7%-4-HF(50.00 g, 324.34 mmol, 1.00 & 2 )AM#F MeOH(1.00 L)tb » ZR147%R
7l CeCl3.7H20(120.84 g, 324.34 mmol, 30.83 mL, 1.00 ‘&) - ELESHA4]
2 0°C - ZM&1E 0CT1E 1.5 hr ZfH S #EANIN NaBH(24.54 g, 648.68 mmol,
200 2 &) - i1 Z1% » #5H TLC(PE/EtOAC = 5/IMRE » KFESERK - KKIEFE
FHEEA] NH4CI(1000 mL);ZJg > F§ DCM(500 mL*5)ZEHY - & HF A %R
Na;SO4 #2145 A 75 45 C R HZE R - 1B1S 2 = BIRAE 2 (3a5,48,6aR)-2,2-
— HE-3a,6a- — G -4H-RK[d][1,3] SR 1% -4-B2(50.66 g, 324.37 mmol
EZ 1 100.00%) - AL HACHIER T E#ER -

SHEE 2 1 2-((3aS,4R,6aR)-2,2- — B -3a,6a- — F-4H-FBX[d][1,3] — &5
%&%-4-%)5\:[@%%-1 3-

0
ﬁ/ OoH — %5
Ph3P/DIAD

[0223] 7 20°CTF - [@(3aS,4S,6aR)-2,2- — H £ -3a,6a- — & -4H-E8 X
[d)[1,3] = S5 IB X 4%-4-B5(8.00 g, 51.22 mmol, 1.00 & ) F03|LEm-1,3-—
f7(9.04 g, 61.46 mmol, 1.20 & £) EH(250.00 mL)$ > E& W0
PPh3(20.15 g, 76.83 mmol, 1.50 &)~ ZA47F 0°C T » % DIAD(15.54 g, 76.83
mmol, 1.50 EE)ZRRENIEREY) - MINZi% » RePRaEE 80°CHE
# 16 hr - TLC (PE/EtOAc = 5/)ERR FESERK  REDREY) - et
BEHEEAT(PE/EOAc = 25/1 & 15/1)4i1t - BEEYREFEMEEY
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£ TLC LB —Lbix RS - Rt - 75H0 80 mL 2 MeOH HE4 B &BIIERYNL
FEERIBIERULEE - BB 2 A BEIRSZ 2-((3aS,4R,6aR)-2,2- — I EE-3a,6a- — &
AH-EBIRA][1,3) " S B IR -4 5L B 02 ROk 1,3- —F(9.60 g, 33.65 mmol »
BETR 1 65.70%) o

B 31 (3aS,4R,6aR)-2,2- = FAEE-3a,6a-— F-4H-EBX[d][1,3] = S5k
SE-4-R

NH,;CH,CH,NH O
2 ALY 2 N X
\@ EtOH

[0224] 5 2-((32S,4R,62aR)-2,2-~ F E-3a,6a- — & -4H-EE K [d][1,3] =
SRR % -4- 55 ) B 05| Rk -1,3- —f5(9.52 g, 33.37 mmol, 1.00 & &)X
EtOH(300.00 mL)d > 8-SR Z5-1,2- ~HH4.01 g, 66.74 mmol, 2.00 &
8)-1£ 80 CTHEHKIEREY) 16 hre EA TS B ))& TLC (PE/EtOAc

= SIEREEYIE T HFE - BIURYIENE - FIERAR 300 mL
NaOH(0.5 M) - JEE% A DCM(200 mL*5)ZZEY » 4% NaySO4 BZ R B2 4E - &
T EREIMZ (3aS,4R,6aR)-2,2- " FH#k-3a,6a- — & -4H- 3R X [d][1,3] — & 5EER
[N3%-4-1(4.90 g, 31.57 mmol » FEXR @ 94.62%) -

E B 20. 1R,3R,4R)-3- e 5E-4- IR R E-1-F
*f‘%a’ 17 (IR3RAR)-3-((35 = T S E 5L )-4- 5 AR - 1- 748

HO
wNHBoc wNHBoc
L|OH

MeOHIHZO

o)
OH

(0225] £ 15CN (IR, 3R AR)-3-((B =T EFE ) LA -4-FASR K,
f52-1-¥4 % B 5(5.00 g, 19.28 mmol, 1.00 ‘% =) LiOH.H20(2.43 g, 57.85 mmol,
3.00 E ) MeOH(10.00 mL)F H20(10.00 mL)H 7 EA41EH 16 hr
TLC(PE:EtOAc = 1: )RR FESSAL RLESYIARNIIMTE HCI(1 M) EZE pH—
ik - BEZERYE - INERESYISHERY DCM(15 mL)K EtOAc(5 mL)

EYiRE - BEREZREIES E QBRI Z EYI(IR,3R,4R)-3- ((%_
T BB E)-4-FE IR - 1- 75 12(6.50 g - HHEYD) o
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'"H-NMR (400 MHz, CDsOD) 6 ppm 3.95-3.90 (m, 1H), 3.74-3.69 (m, 1H),
2.91-2.87 (m, 1H), 2.32-2.22 (m, 2H), 1.82-1.72 (m, 2H), 1.45 (s, 9H)
FEE 2 1 (IR2RAR)-4- i B AL - 2-FIR N RO R P B SR = T B

HO HO
«NHBoc NH,cIEDCI/ ~NHBoc

DIPEA/DMAP/DMF

0 0
OH NH,

[0226] [=(1R,3R,4R)-3-(BBE=T FE s B )-4- IO EIR e - 1- 44 B
(3.00 g, 1223 mmol, 1.00 & &)%) DMF(40.00 mL)$ > & & %15l
HATU(6.05 g, 15.90 mmol, 1.30 & &) - DIPEA(4.74 g, 36.69 mmol, 3.00 & &)
& NH4CI(1.96 g, 36.69 mmol, 3.00 B &) » REESYE 15C TR 32 hr >
LCMS BRI FESER @ RS YR ZZ RS RS (1R 2R 4R )-4-F FR G A -2- 78
BMINAERIRE=TE0 g HEWCGEL 2 B BEE—L4L) -
'H-NMR (400 MHz, CD;OD) § ppm 4.58 (brs, 1H), 3.96-3.94 (m, 1H),
3.77-3.75 (m, 1H), 2.25-2.20 (m, 2H), 1.79-1.75 (m, 2H), 1.4 (s, 9H) -

B3 ¢ (IR2RAR)-4- -2 IR R B R B P A S5 = T B

HO

~NHBoc wNHBoc
TEAA/Py.

° NH, l\/l/

[0227] # 0°CTrcn((1R,2R4R)-4-#&Eﬁmﬁ-z-¥§sf§;jzﬁ)ﬁ&ﬁ$Eﬁ%
=THS(2.00 g, 8.19 mmol, 1.00 E &) - IHLKE(1.94 g, 24.56 mmol, 3.00 E)ﬁA
THF(3.00 mL) 384 Iﬁ.‘iﬁ/z%jm TFAA(2.58 g, 12.28 mmol, 1.50 Z &) %
B REYAE 0C T AL 0.5 he ZMETE 15 C R PRSI IIEGN(2.49 g, 24.56
mmol, 3.00 % &) BSESY7E 15°C 88 0.5 hr B8 &7 11 TFAA(2.58
g, 12.28 mmol, 1.50 ‘&) * B)ESYTE 15CT##E 0.5 hr » LCMS B~ JE
SERK RS VIEZERYE - FHRE-HPLC(TFA - MS)&{L BB 2R EHM
((1R,2R,4R)-4-F Ak-2- ¥R T F M B IS 28 = T F5(380.00 mg, 1.68 mmol °
EXE 1 20.51%) - '"H-NMR (400 MHz, CD;0OD) § ppm 4.07-3.97 (m, 1H),
3.79-3.78 (m, 0.5H), 3.51-3.49 (m, 0.5H), 3.19-3.05 (m, 1H), 2.44-2.35 (m,

30
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0.5H), 2.33-2.28 (m, 1.5H), 1.97-1.94 (m, 1H), 1.92-1.82 (m, 1H), 1.41 (s,

9H) -
R 4 © (1R,3R,4R)-3-feEL-4- 3R EIR Kb - 1-5
HO HO
«NHBoc «NH;
TFA/DCM
/
K U

[0228] ((1R,2R4R)-4-F 5L -2-FRIR I £ B £ % 55 =T F5(800.00
mg, 3.54 mmol, 1.00 & 8)i TFA(5.00 mL)E DCM(5.00 mL)+ = SE-SHI1E
20°C A 2 hr LCMS BURKESERG RS HEZ R UER EREH Y
(1R,3R,4R)-3-FF 5L -4- O EL I [Hots- 1-5(545.00 mg, 2.27 mmol » FEZR : 64.10%) ©
'H-NMR (400 MHz, CD3;0OD) 6 ppm 4.12-4.06 (m, 1H), 3.51-3.47 (m, 1H),
3.23-3.20 (m, 1H), 2.48-2.42 (m, 2H), 2.11-2.10 (m, 1H), 1.94-1.90 (m, 1H) -

P 21. (3aS,4R,625)-6,6-—%-2,2- = FIEL VU -4H-B R [d][1,3] — E2%
BRIE-4-0E

FER 1:2-((3aS,4R,6S,6aR)-6-F8EL-2,2- — FHELVUGR-4H-18 K [d][1,3] =&
FEIR [ -4-55) 5203 | LRIM - 1,3- —

0]
\(,o - \Fo I
! zj = z:‘ (
HO

\ DIEA

HO

[0229] (3aR,4S,6R,6aS)-6- 5 £k-2,2- = B EL PO & -4H-38 1% [d][1,3] =
SR R I%-4-B5(0.43 g, 2.46 mmol, 1.00 % & ) B~ BESET(0.36 g, 2.46
mmol, 1% &) DIEA(0.65 mL, 3.7 mmol, 1.5 & 8)/ B3£(6.2 mL) P R4
YIE 100°C TH&#E 9 hre LCMS B~ FESE K - 18 EtOAC RN ZE R FEE &) -
& R /K B ADBREE SShAS R (15 mLYEHE - &0f 2 BiE s KaR
el 48 NazSO4 HZNR 11 B 22 RS  BRERYIFE i B E B IT(S Hi/EtOAC)
@ELIERE0 BERZEY 2-((32S,4R,68,6aR)-6-FEE-2,2- — LTI,
-AH-ER T [d][1,3] SR IR JokA-4- 55 B2 05| WRIM- 1,3- R (0.62 g, 83%) -
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AR 2 ¢ 2-((3aS,4R,6a8)-2,2- " HIE-6-[AIEE MU S -4H-2R K [d][1,3] =&
FETR Joh-4-55) 05| URIK- 1,3-

*@Y\Q {;YQ

[0230] 15 2-((32S,4R,6S,6aR)-6- ¥& £ -2,2- — EF £ U 4 -4H- 38 %
[d][1,3] = S TR % -4-55) B 05 [RHk-1,3- —F(0.20 g, 0.68 mmol, 1.00 & &)
A DCM(4.5 mL) 7 3370 PCC(0.29 g, 1.35 mmol, 2 ‘& 8) B 5RIE 23
‘CTHFE 16 hr - RIS —EF 2882 PCC(0.15g, 0.67 mmol) B Z FEFFHF
4816 /\BF - LCMS B FESERY © #5 EtOAC RINE R ERSY) » SR1EKH
Wi+ THEETE - KRERYIRNE - ANMEFE W BER BN (SH/EOAc)4i L
DG EROBRERZEY 2-((32S,4R,6aS)-2,2- — FIE-6-{H|E K IUF-4H
BRIK[A][1,3] = SR IO -4-55) 05 | E0b-1,3- ZER(0.19 g, 94%) -

SHEE 3 1 2-((3aS,4R,6a8)-6,6- — &-2,2- — B EIUG -4H-38 K [d][1,3] =&
REER DOh-4-45) 05| LRI 1,3-

o
\FO O@
N DAST \(/o
o) > N
\i/j o DCM, 40 °C o\%;"

0]

[0231] 15 2-((3aS,4R,6a8)-2,2- — FEEL-6-{HIE E VUG -4H-28 % [d][1,3]
T RREIR O -4- L) B 05| WEBE-1,3- —FH(0.16 g, 0.53 mmol, 1.00 & &)
DCM(3.5 mL) 2 &R0 DAST(0.42 g, 2.64 mmol, 5 & &) A RIEEIR
THEEE 16 hr o ({05 —EF 35 2 DAST(0.42 g, 2.64 mmol, 5 &) AKX
FEFE 23 CTF R4 16 /\f - RIE/E &) DCM Fike B A 60 S8m7A
R - SHFZ BB RRME/SRSER 5 NaxSO Rz » FEZETR
b5 - BERWFE W B E BT (T b /EtOAc) @i L LA 1§ E ¥
2-((3aS,4R,6aS)-6,6- — \-2,2- — AL VUG, -4H-38 K [d][1,3] Z S5k IB K 1% -4-
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£5)F05|DRIK-1,3-ZH(0.065 g, 38%) °
A ER 4 (328,4R,6a8)-6,6- —F\-2,2- — AN G -4H-3R K [d][1,3] —F5k
IRIM-4-FE

EtOH, 50 °C

g F
[0232] & 2-((3aS,4R,628)-6,6- — &-2,2- — ARG -4H-38 K [d][1,3]

T ERTR IR -4- L) EL0g | 1k-1,3-—FF(0.065 g, 0.2 mmol, 1.00 E 8N
(1.8 mL)d 7 AR IIRE—7K E47(0.015 mL, 0.3 mmol, 1.5 & 8)B5KE
S0°CT#H 2 hr - 2METE T0C TR 2 /N - IB9ERIERSYIER&
/INEREZ B AR EIR o AT IS IR IROR 48 B 57 BERH ZE ) (3aS,4R,6a8)-6,6- — &,
-2,2- A G-4H-R K [d][1,3] SR G -4- R 8 H E— P @eavis
SRR B ER P -

B 22. SRR3R 4R)-4-FEBRCKE-1,3-— B

HER 1 (Indn)-4-(CREE)IRCEE K (1s,48)-4-CFERIRCEE

©) NaBH,, MeOH ©) O

0-20°C ©)

[0233] 5 4-CFEE)IEBER(31.0 g, 152 mmol)R 500 mL g
IKBREER » £ 10 min BFEHAR 2 ZAEE A= EER(5.78 g, 153
mmol) » A& IRAE 20°C T HERE 2 h - ANMEBIRESYIFE FHEFI S b/ KA R (50
mL)ZRZER - R4E B ReR s 200 mL 7K B A Z % Z85(200 mL x 3)
ZH - GOFEHRIESTREENEZE  ABRTEEZTREUBIER=EEHY
EREEY(1n4n)-4-(FEE)IRCEE K (15,45)-4-(FEE)IRCEGL0 g HHE
V) HERAE-SHNBERTEERART —ETE - MS (ESt)
Ci3sHisO2 FEE{H © 206 - EER{E : 207[M+H]" -

HER 2 (CRC-3-BEEE)FEE
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YOLSC NN
T F e

(0234] 7£ 30 min BFREHAR > @ (1ed)-4-(FEE)BCTER
(Is,4s)-4-(FEHE) BB CHE(30.0 g, 145 mmol)Fz NN-"RFEZ (281 g, 218
mmol)? 1200 mL ZEBE 2 KA 2 alEZ A I = & R iaBk BT (30.7 g,
109 mmol)i - ZMRIBRAE 25 C T HIFF 18 h - AMERSYWHEEZPRE AR
BRI B E BN LIaihE: 28 Z8E=12:1 AR E IS B 2 5= (I
ZIERE L& Y)(28.0 g 0 EEZR 100%) - MS (ES+) CisHieO FEE(H : 188 » FER
{8 : 189 [M+H]" -

B 3 - (IR,3R,65)-3-(F f)-7- 4 HIR(4.1.0] 58kt

O & 5

o mCPBA, DCM WIBER o ¥

©) @2 ©) z&—*ﬁﬁﬁft()/
IE=CREY)

lE=E &7 FEEY

[0235] JG(GRE-3-HEEE)FH)F2.0 g 63.7 mmol)it ~HFx
(200 mLyb 2 BT 0C T RIRIBBRAETE(219 g, 127 mmol i « FIE
SEREWIE OC T 2 h » VAT EB TR 15 min o S8 ME(10%ESHEE
KB SUTEALIKIEN » S8 Bk MR SR AR AR
HERWBERE - T EE: 25 2 B=65:28:7 AHR S B LIS E]
SHEMTEFLEY.18 g+ ER 32%) - K-(1S,3R6R)-3-(FEH)-7-5
4 EETR14.1 O)SRKEAE TLC _EEERE/ B B 555 - IE-(1R,3R,68)-3-(F
) T-E - TR (4.1 OV ELTOAHE « MS (ES+) CisHigOr FEEME : 204 »
FER(E ¢ 205 [M+H]" -

$88 4 ¢ (IR,2R,5R)-5-CFEAL)-2-(S)- 1 R Z Bk BT B
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OH H

N

®_0 (S)
(s) HoN(S) o)
7 d

LiCIO4, CHsCN
RS >y
20 (S)
o

of

[0236] W= &FEEH(7.27 g, 68.4 mmol)/RIIZE(IR,3R,6S)-3-(E &,
EL)-7-8 - EET8[4.1.0]BE15(7.0 g, 34.2 mmol)f? 120 mL 4A-MS &4 7 5 b
ZIKAZAEHEAR - BEAER BLAE 15 min BFRAHARIZREAINS)-1-FE 2
B(5.58 g, 46.1 mmol) » SA1RISIRAE 25°C T EHE 18 h - ZMEIRSYIAE 200 mL
KR FkE B 2B ZBE(200 mL x 3)ZLHY » SHFAIEKIRERINEZ R - A%
mEHRBRGYERYBELREN Ul . 28I = 25K

=08:0:2~49:49:2 FE R AL SR EEE R AZELEWGB.5 g ER 31%)

(18,28,58)-5-(F & EL)-2-((S)- 1-FE Z I E PR OB £ TLC _EERFE /MK M
HE SR - (IR2R,SR)-5-(F & AL)-2-((S)- 1 - F R Z B IR C IR IS BE -
MS (ES+) CoiHyNO; SEE{H : 325 » BERE : 326[M + H]*
#HBR 5 ¢ (IR2RAR)-4-(FEE)-2-(BB =T A AR EEE)-N-((S)-1-
REZHE)RCH
OTBSH

oH |,
J\N .\\N
(s (s
o TBSOTY, TEA o

[0237] KE=TE_HEWHE=FFEIEA13.0 g, 49.5 mmol)iF
A (1R, 2R,5R)-5-(*F & £E)-2-((S)- 1K A ZHENER CE(5.4 g, 16.5 mmol)
= ZAEH(5.0 g, 49.5 mmol)i? 100 mL Hzt — &b 2 /K440 - 181
MR » 30 min Z1% » HFERKEEESNZ SEFI/K AR » SRBLINGZR - T80k
B BEERIE AW BEREN - ARHE: 28 ZF=100:0~70:30 A5E
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Ly



201713665

RAELUBINETCHZIZEE/ILEYG4 g0 BEER T1%) - MS (ES+)
CxHuNO:Si FEEAE : 439 > BEigfE 1 440 [M+H] -
% 70 (1R,2R,5R)-5-(FE&EEL)-2-((S)- 1- K E LA IR CE

oTes, OH
\N ‘\\N
B e
o THF, 65°C O|

[0238] FERT > B TEEE/LYQ2.66 g 102 mmol)FINZE
(IR2RAR)-4-(F & E)-2-(E= T A ZHEWESE)-N-((S)-1-FE ZE)ER
CHE(L.5 g, 3.41 mmol)i? 50 mL §ZRE IR 2 PA R - IMRTE 65°CTHE
PR 2 h - AMEESYEEZ PR BB TE 200 mL /K55 H A
LB ZBE(200 mL x 3)ZHY - &9 A RK RS LKA AR » &
WiBREhEZ IR - FEBRIATE - BIRERME AW RBRERENT - IAHE: 2 20
=100:0~70:30 582k &L LIS B 2 M B E1(0.75 g EEFR 68%) -
MS (ES+) CoHyNO, BE(H : 325 » BFEHE : 326[]M + HJ" -

B g (1R,3R 4R)-4-BFEIE - 1,3- i

OH
(S’ NH,
Pd(OH),/C :
EtOH, 50°C  HO

[0239) FE=AT > BEMRELEY 10%EE/LI697 mg > E{LE])
AR (1R,2R,5R)-5-(FF & £ )-2-((S)- 1-F B Z M £ ) IR S B2 (650 mg, 1.99
mmol)j? 15 mL ZEEP 7 /EE - ARTE SOCTREER MBS 20 h -
REREYRABE ST 80E  BEHE PR S5 E=1:10 B - JER
FEEZE R4S HIRERYAE 20 mL RS — & =1:10 50K HH5TE B28s -
TEEEZE TR AEE-20C T ASALEE 28 BaE 2 ZEEE (240
mg » B 92%) - MS (ES+) CsHisNO, EF(H : 131 » BER(E ¢ 132[M+H]" -
'H-NMR (400 MHz, 64-DMSO) § ppm 4.62-4.49 (m, 2H), 3.42-3.33 (m, 2H, J
= 3.2 Hz), 2.93-2.86 (m, 1H), 2.25-2.18 (m, 1H), 1.98-1.92 (m, 1H), 1.72-1.59
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(m, 3H), 1.13-1.03 (m, 2H), 0.97-0.90 (m, 1H) -
B 23. BRAR2R)2-(E=TE_HEWESR)-SHRCEETH

B=TH
SR 1 (IR2RAR)-2-(5 = T4~ FIELRY BL 4 )4 SO O SR TG
B=TH

OTBSH
($ OTBS
Pd(OH),, «NHBoc
Boc,0, EtOH HO @

[0240) FEZCRT > MUEMRK B2 10%E &89 g » fEALEDARD
ERELAMEOZARRAR)A-(FEE)2(BE=ZTE_HEYEE
E)-N-((S)-1-FEZE)RTHE Q.0 g, 4.54 mmol) B -5 =T EhkEE &30
(3.95 g, 18.1 mmol)}? 60 mL Z B 25K - Z81&HE S0C TSR TR
A 20 ho ZMBIREY) 26 HEE R R L BIE - JRE R PR R H=1:10
Betk » RABERZE IR BIRERYIME 20 mL BRER: Z @ Hte=1:10 BT
BHRG EREZ TR UG ERGMZEE S22 g ER 77%) -
MS (ES+) Ci7H;sNO4Si FEEH : 345 » EER(E 1 346 [M+H]" -

R 2 (IR2R)2- (BT E_HEWESR)4-SRCEKTFRRE =
THs

OTBS OTBS

“NHBoc DMP, DCM ~NHBoc
@
HO o

[0241] FHEZRT ¥ 1LL1-Z28-1,1- 2 8- 1,2-FBEE-3(1H)-FHEE
Hr-EE TR 0 4.11 g, 9.71 mmol)iRIIZE(IR,2R,4R)-2-(B5 =T 2 — HER
EEE)-4- AR C AR PSS =T B5(1.4 g, 4.05 mmol)? 50 mL — &5k
2B - NRTE A0C T EER MER AR 3 h- MERESYEREZETR
YE BRI W IBEREEN » DLAHE: 28 2 85=100:0 ~ 95:5 ZSEER &1L
UREIE=EHIAEEEEY(1.2 g EZR 86%) - MS (ES+) Ci7H3sNO4Si 7
B(H : 343 » FER(E : 344[M+H]" - '"H-NMR (400 MHz, CDCl3) § ppm 4.70-4.49
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(br., 1H), 4.10-3.90 (br. s, 1H), 3.79-3.65 (br. , 1H), 2.64 (dd, 1H, J = 14.4, 4.0
Hz), 2.42-2.28 (m, 4H), 1.46 (s, 9H), 0.87 (s, 9H), 0.08 (d, 6H, J= 6.8 Hz) °
BB 23. BE(R2R)2-(E=TE _REVESE)4-SBCERTR
FE=TERAR,3R4R)-4-FFEECTE-1,3- "B
HBE 1 (IRAR)-4-(CFEE)IRTEE K (18,4S)-4-(FEE RO ¢

/(j/o J::l \OH O
©) NazH‘,ZON‘I)eCOH ©) @)

[0242] |5 4-(CFEE)BEE(31.0 g, 152 mmol)iA 500 mL Efgch >
KBS - /£ 10 min BEREIHAR 53 ZEE R IIMI S EER(5.78 ¢, 153
mmol) » ZRIFRAE 20°C NEHE 2 h - NBRSYFE RIS/ E8#KER(50
mL)ZZR, - =48 B RER SR 200 mL 7K+ B F Z.85 Z.B5(200 mL x 3)
ZEH > SHERESHENGSE  ARTEEPRBEUER 2% EEHY
EREEZ(IRAR)-4-CFEERCE K (18,45)-4-(FEE) B EEGL.0 g HE
V) RERAE—SHENBELTEZEANT —ELE - MS (ESH
CisHis0, FEEAH © 206 - FER(E : 207[M+H]" -

T2 (CRC-3-GASE)FEE

SoNSon e
©) ©/, Tf,0, DIEA ©/[

(02431 7£ 30 min BFRGHARE > BORARA-(FEE)BECER
(1S,4S)-4-(EEE)BOEE(30.0 g, 145 mmol)F NN-"RFEEZB(28.1 g,
218 mmol)}? 1200 mL & B e 2 /K8 S Al A BN Il = S B FF(30.7
g, 109 mmol)iK + MEERAE 25 C TR 18 h - ANRESYHEEZE BN H
BERVIRWBE BN IR 2 M Z85=12:1 BERAELBRIE & E
HZIERELEY(28.0 g » EEZR 100%) - MS (ES+) CisHisO FEEAE - 188 &
E&{H : 189 [M+H]" -

88

L3



201713665

8% 3 1 (IR3R,68)-3-(REE)-T-S5E-HIR[4.1.0]58k%

®R_0

S (s)-"QR "o
OOmCPBA, DCM 0 0”5575%3%#} ] ©
TE=CREEY)

EEESY EXEa
EEmklE EOBMNE F SRR

[0244] H(CGRO-3-1EEEE)FE)Z(12.0 g, 63.7 mmol)A Z &
(200 mL)$ 7755 4E 0°C T AR SRS R FRZ(21.9 g, 127 mmol)iZH - K&
EEYIE OCTHEAE 2 h » SMETEZ R THERE 15 min o £E2EHR(10%I5 7 RE 5
KB > S%EEAEINKIB IR » AR B K)YESE R SR ILREETEEY) -
HERWBERENT » DO 2R 28 Z8=65:28:7 SR8 LEE
EROHZEELEY4.18 g EX 32%) ° K-(18,3R,6R)-3-(FEE)-7-4,
FE-SEIR(4.1.0]585E4E TLC IR /MM H 5 50AEE - IE-(1R,3R,68)-3-(*F
FE)-T-ESE- IR [4.1.0] BT B HE - MS (ES+) CisHis02 FEEAE © 204
BigfE : 205 [M+H]" -

[0245] [EH-(1R,3R,68)-3-CFEE)-7-S 5P [4.1.0| k% : 'H-NMR
(400 MHz, CDCls) & ppm 7.35-7.27 (m, 5H), 4.56-4.45 (m, 2H), 3.35-3.29 (m,
1H), 3.12-3.09 (m, 2H), 2.37-2.32 (m, 1H), 2.25-2.20 (m, 1H), 1.89-1.68 (m,
3H), 1.49-1.44 (m, 1H) -

[0246] KR -(1S,3R,6R)-3-(FEE)-7- 8 2 - I [4.1.0] FELx ¢
'"H-NMR (400 MHz, CDCls) & ppm 7.35-7.27 (m, 5H), 4.48 (dd, 2H, J = 28.0,
12.4 Hz), 3.56-3.52 (m, 1H), 3.19-3.17 (m, 2H), 2.24-2.18 (m, 1H), 2.15-2.07
(m, 1H), 2.00-1.91 (m, 2H), 1.64-1.53 (m, 2H) -

ZER 3 © (IR2R,SR)-5-(F & AL)-2-((S)-1-FE L E )RR
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OH |,

oN

®_0 (S)
(s) HaNS) o)
7 of

LiCIO,, CH3CN
| | OH
TERE A N
WS S
"

o

(0247] WEEEEEE(7.27 g, 68.4 mmol)RINZE(1R,3R,68)-3-(*F4&,
) 7-E3E-EEI84.1.0)B55(7.0 g, 34.2 mmol)i} 120 mL 4A-MS #54@ 7 g
ZIKBRAEHAR - kR BAE 15 min BFREAR ZEARIIS)-1-KE 2
HZ(5.58 g, 46.1 mmol) » A& IRAE 25°C T #EHE 18 h - ZMRIESE 200 mL
JK ke H A 2B £ 85200 mL x 3)Z5HY @ SHFEIEATREESNGZE - Ak
REHBBRYMERYBEREN  UEHB .- 2B B = 2E&K
=98:0:2~49:49:2 FHER ML LGB 2EH B 2 IZREEEY(3.5 g0 EEZE 31%) -
(18,28,58)-5-(CF &.5E)-2-((S)-1- K B LA IR T TLC L BRE /Mt
HETERE - (IR2R,SR)-5-(FEE)-2-((S)- 1-F A LB )R C R H IO -
MS (ES+) C2HyNO, FFE1H : 325 > EERH : 326[M + H]* -

[0248] (IR2R,5R)-5-(F & £ )-2-(S)-1-FEZKRE)RCTE :
'H-NMR (400 MHz, CDCl;) 6 ppm 7.35-7.24 (m, 10H), 4.52 (d, 2H, J = 2.0 Hz),
3.97 (q, 1H, J = 6.8 Hz), 3.42-3.34 (m, 1H), 3.19-3.12 (m, 1H), 2.39 (dd, 1H, J =
12.0, 2.4 Hz), 2.16 (dd, 1H, J = 12.0, 3.6 Hz), 2.09-2.00 (m, 2H), 1.65-1.49 (m,
1H), 1.35 (d, 3H, J = 6.4 Hz), 1.28-1.15 (m, 2H), 0.90 (qd, 1H, J =13.2, 3.6
Hz) -

[0249] (15,28,58)-5-(F & &) 2-(S-1- FE ZEE)BRCE -
'H-NMR (400 MHz, CDCls) § ppm 7.36-7.22 (m, 10H), 4.54 (d, 2H, J = 3.2 Hz),
3.90 (q, 1H, J = 6.4 Hz), 3.44-3.35 (m, 1H), 3.15-3.09 (m, 1H), 2.51-2.45 (m,
1H), 2.43-2.36 (m, 1H), 2.04-1.99 (m, 1H), 1.95-1.90 (m, 1H), 1.47-1.29 (m,
3H), 1.34 (d, 3H, J= 6.4 Hz), 0.82 (qd, 1H, J=13.2, 3.2 Hz) -
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HEE 4 SR (R2RAR)A-(FEE)2(E=TE _HEWESE
E)-N-((S)-1-FEZENRCH
OTBSH

OH H
.‘\N .\\N .
5L @
o TBSOTf, TEA o

[0250] HEE="T A FERGE =S FRERE(13.0 g, 49.5 mmol)ii
JIZE(1R,2R,5R)-5-(*FEAL)-2-((S)-1-FFE LR E)IR OB (5.4 g, 16.5 mmol) K
= ZER(5.0 g, 49.5 mmol)[A 100 mL ¥z{% " S 2 KA A4 - HBHEIE
A = 30 min Z1% - HAEREESSh 2 SEFI/KERE T - KRR - B
BE . BRESYERYRBEEN - UG HE: 28 Z8=100:0~70:30 &5k
RKAEUBIE2EEMZIEBELEYWGL g0 BEER 71%) - MS (ESH)
C2rHaNO,Si FEE(E © 439 » BER(E © 440 [M+H]" -

FER S ¢ (IR,2R,SR)-5-(*F & £)-2-((S)- 1-FEZ I E )RR -

OH
oT8 H
@ e
0o THF, 65°C O]

[0251] #E=ETF - BT EHE/LY2.66 g 102 mmol)FiNE
(IR2RAR)-4-(FEE)-2-(F=T X - FEWEEE)-N-((S)-1-F £ 25
CRE(LS g, 3.41 mmol)fh 50 mL E5iR4 KR rh 7 SEEI - SMETE 65°C T
PSR 2 h - SNMBRAYITEEZE RS HERERYI7E 200 mL /K #5FE B A
Z B ZB5(200 mL x 3)Z<HY » SHFEISME /K KRS EER/KERER - &
WRBESNEZLE - MERAT - B E AW BEREN » Do hi: 288 28
=100:0~70:30 ARER 4 L AR B 2 MM 2B EE1(0.75 g EFR 68%) -
MS (ES+) CuHz/NO, ZEZE : 325 » BEG{E : 326[M +H]" -

AER 6 : (IR,3R4R)-4-fr B3R CE-1,3- g
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OH
(S} NH,
Pd(OH),/C "
EtOH, 50°C  HO

(0252] FEZ0m T RSN B2 10%EEALIE(697 mg » AE(LH)
WHIZE (IR2R,SR)-5-(E & 56 )-2-((S)-1- K L 7 B £6) 3B /8 (650 mg, 1.99
mmol)[? 15 mL ZEEhZIEIK - A& SOC TSR MERELLAR 20 h o
PARIREY LA B RN iE TR RS E R R —E R =1:10 2K JBR
FEEZE R BIRERYIFE 20 mL Bl — EHe=1:10 5% 5k BB
TESEZE TR » AEIE-20C T 2RISR 2 5 B RB 2 EEEE(240
mg * EX 92%) - MS (ES+) CsHisNO, T © 131 » BERME © 132[M+H]* -

[0253] (IR,3R4R)-4-BEEERC H2-1,3- —F : '"H-NMR (400 MHz,
64-DMSO) & ppm 4.62-4.49 (m, 2H), 3.42-3.33 (m, 2H, J = 3.2 Hz), 2.93-2.86
(m, 1H), 2.25-2.18 (m, 1H), 1.98-1.92 (m, 1H), 1.72-1.59 (m, 3H), 1.13-1.03 (m,
2H), 0.97-0.90 (m, 1H) -

Bl 24 G L&Y 232 :

ISEM HO SEM

F
SEM HNQ‘ fN\ N\N 5]\% (
N NI\ F‘@“F NP 0™ ome
f I N

HO
F
F
4 —_— > N —_— Q’
HN SOCL/DMF 0 Q’ DIPEA/ _IEEHE 0 \
O /OH 50°C 3 R
< Bolecs
OMe
H H
N\ N, (N\ N,
M N ! N
N A~ N A~
TFA/DCM OH F MeBrg OH F
- = WNH N —_ NH g NQ,
KOAc/MeOH S THF \

© OMe " : " OH j : ’
SE 1 (4-8-1-(Q-CEFEY E) Z &5 E)- 1H-IE I [3,4-d]rsnE-3-
E((2R,48)-2-(2,5- A )-4- LIS Ug - 1-55) FR
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i SEM
HN N N
/SEM \Q‘ W b /\N
N
S e
. LN X o g NQ’
SOCI,/DMF o

O J/TOH s FGF
[0254] 1E 15CF [ 4-IEE-1-(Q-EREWE)Z E5)F£)-4.5-
Z @ - 1H- 0H; M 3 [3,4-d] B2 OE -3-$2 F£ (1.00 g, 3.22 mmol, 1.00 & &)
SOCIy(164.00 g, 1.38 mol, 428.11 & £)™h > %571 DMF(235.49 mg, 3.22
mmol, 1.00 & &) &K FEE S0°C R hnZd 16 hre TLC (PE:EtOAc = 3:1, R¢= 0.8
K ONERRIERK - REREY) - BERGYMLAIZE-10CASER
DCM(25.00 mL)3 - & Et:N(1.63 g, 16.10 mmol, 5.00 ‘& &) (2R,4S)-2-(2,5-
T HEFEED)-4-5-MLIZTE(497.40 mg, 2.09 mmol, 0.65 E &, HC)RINZE K FE -
£ 0 CT#BH K FEY) 0.2 hre TLC (PE:EtOAc = 3:1, Re= 0.38)58 R FESZ AL -
SR EEK(S mL)SE M > & NaxSOs 8202 H 2 4E - B h sl 4
-TLC(PE:EtOAc = 10:)4{LUBEI 2 FHBERZ 4-8-1- (- CHEAWE)
L& EE) FFAL)-TH-0fL e 3 [3,4-d | B -3- 2 )((2R 48)-2-(2,5- & 5 )-4- &tk
I 0 -1-E5)FH R (400.00 mg » X : 24.26%) o
B 2 (IR3RAR)-3-((3-((2R,48)-2-(2,5- — F A Ex)-4- F L IR UE - 1- 3¢
B 1-(Q-(=REW E) LR E) FE)- TH-LERFH[3,4-d| i 0E-4- 25 ) 2 )-4- 7%
EIR - -2 5L R B

sew ® L
o

et gi==—g) N Fao

[0255] MmI@-&-1-(2-(ZFEWE)ZE5) B E)- 1H-ItE M 3£ [3,4-d]
0% IE -3- B )((2R,48)-2-(2,5- — & K £ )-4- & M 18 0E - 1- 58 ) FH R (200.00 mg,

390.63 umol, 1.00 & &) (1R,3R,4R)-3-fiEL-4-FEL I8 s ¥ e B s (80.24
mg, 410.16 umol, 1.05 & &, HC)® ZE % (10.00 mL) ¥ & A0
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DIPEA(151.46 mg, 1.17 mmol, 3.00 E=£) - K FEE 90°C T2k 5 hre LCMS
BUNKFESTRK - A RRYE o IKTEER A L8H-TLC(PE:EtOAC = 2:1)15 %
25 BE#E Z (1R,3R,4R)-3-((3-((2R,48)-2-(2,5- — F A EE)-4- B IS BE-1-Fk
E)-1-(Q-(EREW E) Z &) P E)-1H-EMEH [3,4-dUEE -4- B B )-4- 5%
EIR OG- -2 B P EE(120.00 mg » FEZ © 48.40%) -

SEE 31 (IR3RAR)-3-((3-((2R,48)-2-(2,5- — H A B )-4-F ML IS BE -1- 5k
;E_é)-1H-ﬂttﬂ%#[3,4-d]ﬂ%ﬂi-4—£€)ﬂf§;§'§)-4-¥mﬁi§}j‘zﬁ-1-%%%Eﬁ%@%

SEM

NS r

N//

/ / TF E
[0256] #£ 15°CF » [E(1R,3R,4R)-3-((3-((2R,4S)-2-(2,5- — B FEK)-4-
BRI - 1-HE)-1-(2- (= FEW E) L85 F £)- 1H-HER I [3,4-d|HE0E-4-
EO B EL)-4-FRELIE b - 1- ¥4 L FR S (120.00 mg, 189.06 umol, 1.00 & &)
DCM(3.00 mL) Z /&7 0 TFA(3.00 mL) - £ 15 CT 4R FEY) 16 hr -
LCMS BriLaarE JFAE - (LRIE IR/ (1R, 3R 4R)-FR AL 3-((3-((2R,48)-2-(2,5-
T HIREL)-4-FL IS BE - 1- 5 R )- 1-(FR B R )- 1H- O A 3 [3,4-d | W UE -4- b ) i
) 4-FEIR L - RRERYE - IRERYA AT MeOH(20.00 mL) -
#f KOAc(185.54 mg, 1.89 mmol, 10.00 & 2)/RINZE K FE - X FELE S0°C T 0
2416 hr - LCMS EBRZFESERK © BHARURYE  FEERYIS RS EtOAC(20 mL)
th H FEE K (10 mL)ZEME @ 48 NapSOs 8745 B B LSS B4 B E >
(1R,3R,4R)-3-((3-((2R,45)-2-(2,5- - @ £ )-4- G OHL 0% BE - 1- ¥ L )- 1 H- O i 3
[3,4-d]MEnE-4- 5 e AL )-4-FREER ok 1-34 8% FF Bs(80.00 mg » HHEY)) » EH
2B SERYER AR T —ESER -
ZER 4 © ((2RAS)-2-(2,5- “F A E)-4-F ML IEIE-1-E)(4-((1R,2R,4R)-2-
FEH-A-(2-F5 PN -2- B )ER G AR )- L H-LE R 3 [3,4-d | 0iE - 3- 55 ) FF
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H H
N N
( SN N\ f N NN
N ~Y
F MeBng F
Selaleile st

[0257] E-70CTF - @(1R,3R,4R)-3-((3-((2R,4S)-2-(2,5-:ﬁﬂ‘i;__%)-4-
IR UE - 1-HRER)- |H-ILE PR 3 [ 3,4-d W e -4- Bk i Bk ) -4- FRBE IR e - 1- ¥R T P
fi5(80.00 mg, 158.59 umol, 1.00 & &) THF(20.00 mL) S 2 B &R0
MeMgBr (3 M, 1.59 mL, 30.00 %) - 45 FEEIGNIAE 15°C BB 2 hr -
TLC(EtOAc, Rr = 0.24) K LCMS B~ FESERY, ° A INHCI /KA 0
F pH=7 - R FERSYIRYE - BErYIFE P HSMHE-HPLC fi{LLAB R 25
BERE 2 ((2R,48)-2-(2,5- “HF A H)-4-F IS 0E- 1-B)(4-(1R,2R, 4R )-2- 7L
-4-(2-FE P -2-E5)ER TR R B )- TH-OLE PR I 3,4-d | 0iE -3 ) B RI(17.40 mg » €
% 1 21.75%) ©

[0258] SR IAEEYI R TIEEY) 156 > LC-MS &4E40T @ (88
FH 1 1€ 99% [7K+ 0.375%o0 v/v TFA] K 1% [CH3CN + 0.188%o v/v TFA] * T It
{644~ FEBF 0.4 min» ZR127F 3.0 min KNE{EZE 10% [7K+ 0.375%0 v/v TFA] K&
90% [CH3CN + 0.188%o v/v TFA]» #A7£7F 0.45 min }J24{E% 100% [CH5CN +
0.188%o v/v TFA] > F1{&1F 0.01 min NEEZE 99% [/K+ 0.375%0 v/v TFA] K
1% [CH3CN + 0.188%o v/v TFA] » X1 1F LR T FERF 0.64 min » i EEHE
H4%E 0.8 mL-min™' » )4lifE & 99.870%

Bl 25 GEEEY 229

SEM SEM SEM
l//N N, \ N rN\ N,
I N i N
HN Y N Z N N A~
1) SOCIleMF 60°C OH F
o, g QT ety
EtOAc o\
WNH2 &
Rj BocN HN N
ool -
DIPEA/TIERT . 50°C
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SEM
Ny N N R
RS N AN
° NIr N I ,\N
5 oH ¢ NTFA.DCM oM N A i
—_— NH NQ’ I — NH NQ’
NaBH(OAc)3 o \ 2) CH3CO,Na o) \
AcOH,DCE, 60°C N N DCM/MeCH N $
A O A O
0 o)

B 11 GRAR)-3-((G-(2R4S)-2-(2,5- = 95 3 25 )-4- 55, 0Hb 0% 02 - 1- ¢
H)-1-((2-(Z FREET ) Z 680 FAS)- L HDHE D3 [3,4- ) -4 B B )-4- 5T
HETE- 1 S = T

;SEM ISEM
C e
Y [ N
HN Y N Y
F 1) SOCI,/DMF, 60°C HO E
WNH N
0 4 NQ/ — R g QA

: 2 NH R
J 2] BocN N
e -
DIPEA/IER | 50°C

[0259] #£ S0°CF » 3-((2R,4S)-2-(2,5- & A5 5k )-4- 0Lk % 0 - 1- 3¢
B )-1-(Q-(Z FEW £) Z &8 E) B E)-1,5- G -4H-IL R 3 [3,4-d] W IE -4- B
(0.085 g, 0.17 mmol, 1 ‘&) /AR EEE(0.031 mL, 0.43 mmol, 2.5 &
)R DCM(0.7 mL)H 7 2478 DMF —#E#35E 3 /N\iF - LCMS #57~ SM 58
EIHMEEMIRETREY - RIEESYIEK 28 BRI Z8EE(0.7 mL) »
FE1% 7510 DIEA(0.21 mL, 1.21 mmol, 7 & £) 5 (3R,4R)-3-fEE-4-FEEL M IZ 1E
-1-¥8 B4 55 =T FR(0.05g, 0.26 mmol, 1.5 E &) - #EE 10 C T B ERS
) 3 /NI - LCMS 5 IESER - RIER &A% A DCM %8 B A sfnng
BESSNB RSN - SO0t AR RS ARSI - &8 NaxSO4#2)% » 1
HZERHE - BERYFEEWBE BN (CL/EOA)M{ELUEREY
(3R,4R)-3-((3-((2R,4S)-2-(2,5- — & 755 )-4-F LIS UE - 1- B EL)- 1-(2- (= &
W) Z Ak ) R AR )- 1H-IHE A IE[3,4-d e -4- 2 ) i 6 )-4- SR ELIE & O - 1- ¥4
5 =T H5(0.084g, 72%)
HEE 2 1 ((2R,45)-2-(2,5- T AAL)-4-F LS IE- 1-E)(4-(((3R 4R )-4- £
U% DE-3- B0 )M AL )- 1-(Q-(= FEMW £) Z 8 E) A )- 1H- 0L W 3 [3,4-d Wz 0E -3-
)
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/
\ N rN\ M
| N
// / N Y
OH E
k Cr KO

EtOAc
BocN HN

[0260] & (3R,4R)-3-((3-((2R,4S)-2-(2,5- — A Fx)-4- LI I - 1- ¢
£)- (= FEW E) 2 EE) FA)- 1H-IEEFH [3,4-d R0z -4- 56 e AL )-4- 5%
FLOLE IR IE-1-72 5 B5(0.084g, 0.12 mmol, 1 5 &) EtOAc(1.25 mL) 7 /AWK
F ZIEJ52(4M, 0.9 mL, 3.72 mmol, 30 ‘& 8) > HCI jZH - 7F 23°C T #g#: 4
/N Z 1% 0 LCMS 5K IESER - RIER &Y EtOAc 78 H FsF0iREL
TEINEREN - B2 AR KARER » & NaSO 85 1% » FH
Z2 R4 - FHEEPI((2R,48)-2-(2,5- Z A EL)-4-FLIZUE - 1-5)(4-(((3R,4R)-4-
FROE DR g - 3- B ) R )- 1-((2-(= B AW B ) S & BS) FF L )- | H- LW 3 [3,4-d %
0E-3-5) FEE 2 B #E— S 4R ER TRR T —ES BT -
R 3 (2R4S)-2-(2,5- A EL)-4-F ML IEUE- 1-55)(4-((BR,4R)-4-F8 5k
-1-GRE A Ne-3-5) LIS UE-3- B £ )- 1-(Q-(E R EW E) Z 8 K ) F K)- 1H-
DLEsR I [3,4-d 0 g - 3-8 ) R e

SEM ’SEM
7
N\ N, rN\ N,
r\}( /N Fjo N| AN
7 OH

F
oy Y
NaBH(OAc)3 o \
HN AcOH, DCE, 60 °C N N
juas 4 O
o}

[0261] & (QRA4S)-2-(2,5- = & * # )4- & M 8% g -1-
FE)(4-(((BRAR)-4-FREp& 1E-3-F)HEL)- 1-((2-( = AR 1) 2 £ £5)- 1H-
Opt e 3£ (3,4-d]05E-3-5) FRER(0.036g, 0.062 mmol, 1 &)} DCE(0.5 mL)H
B RIANINESTE LB (2 pL 0.031 mmol, 0.5 &8) + BE& RIS R GE-3-IF
(0.015 mL, 0.21 mmol, 3.3 & &) H K FEREEYFE 60°C T AN 2 /N < /RN I=
ZEEE A E/E85(0.033 g, 0.16 mmol, 2.5 & 8) LR 23 CTEH 24 /)N
[} - LCMS f5R MBSk - RFEIR SR EtOAc k% H Rl 6EAIRREL M5
BRSOt BRI/ KBBR8 NaySO 8218 - EEZE A
48 o A1k 0 TFREREE B W B E AT B AT (DCM/MeOH) 44 11 A 43 B & W)
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((2R,48)-2-(2,5- ZHFAF£5)-4- BB IE-1-25)(4-(((BRAR)-4-F8 - 1-(BRE AR
-3-F5) IR e -3- B )R AL )- 1-((2-(= R AN B) L S8 AL )- 1H-IE A 3 (3,4-d)
WU -3-5) FHE(0.030 g, 75%)

AEE 4 (2R48)-2-(2,5- ZHAFE)-4-FIMLIE e - 1-5)(4-((BR4R)-4-FL A
-1-GREPINE-3-B5) LIS I -3- 50 AL )- |H-ME P 3 [ 3,4-d ] e -3 -5 ) B

SEM H

N
f\N “/\N\N

/
1) TFA, DCM on "N

F
2) CH;CO,Na o

A O A Q

[0262] & ((2R4S)-2-2,5- — & % £ )4 & Wk 18 0g -1-
E)(4-(BRAR)-4-F8E-1-GREA N Fe-3- B LU 0E -3- ) B )- 1-(R-(ZFHF &
By ) Z G50 B E)- 1 H-DHE e 3 [3,4-d Mg -3-25) FREF(0.060 g, 0.095 mmol, 1
B8N DCM(1 mL)h 7 7% TFA(0.73 mL, 9.5 mmol, 100 & 8)EHE 16
/B o R ESR-E YA DCM #ife B R e FIEREE SSA/K AR - Sft 2 Bk
& FR AN /KB S 4% NapSO4 §2)0R » 7 ELZ2 PB4 - [5] DCM/MeOH(1/1,
1 mL)p 7 (PR 0 Z BE§9(0.016 g, 0.19 mmol, 2 5 8) H K FETE 23 C T 48
P2 /N0 - RIEES YA DCM ¥k B R SFIREE SSha Rk - etz AF
1 R BRI EE /KBS DR » 48 NaxSO4FZ1E - FEZE0IRNE - 2R1% © BEERY)
BAERWRBEREN(EA 10%NHO0H 2 DCM/MeOH)#A14% 5 i #U
-TLC ZR &k BA 57 8 Z ¥ (2RA4S)-2-(2,5- = &\ 7 %k )-4- 3, Uik 0 O -1-
EL)(4-(((3R,4R)-4- R EL - 1-(BR &, 79 e -3- 55 ) ML % B -3- 5 ) B A6 )- 1 H- it 4 3
[3,4-d]mEnE-3-£5) B E(0.034g, 70%) o

BB 26. SIS 156
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N N
Nlr\ ,\N lSEM
=
HO fN\ N,
Br HN/ HO il\NHo OH No /N
NBS MeNH/H,0 HQ /
cl b —— —_— NH N
Br ABN Cl 5 c HAaTUDIPEA  HO T o
r Br /OMF
ct
Br

SEM

i N
/

Zn(CN), Ny TFADCH /
N HO ;
PA(PPhy), HO;G"‘NH g N 2) KOAGMeOH HO
DMFIM.W./
140°C/5 hr i - —

=N =N

T 1 1 198-2-CRFE)-4-8F

Br
NBS
Cl — =
Br ABN Cl
Br

[0263) FE90CT : ¥ 1-8-4-5-2-FB%(3.00 g, 14.60 mmol, 1.00 =
&) NBS(2.34 g, 13.14 mmol, 0.90 & &) ;. AIBN(239.75 mg, 1.46 mmol, 0.10
EE)H CCly(20.00 mL)h Z &KL 12 hr - AR HEZEFRG USRI 25
BEREZAHEY) 1-8-2-CRAE)-4-85(5.40 g HEY)  HELHE—
BRI T AR T — RS -
SER2: 1-(2-57%-5-%%%)-N-Eﬁ%535‘§

Br
MeNH2/H20
Cl
Br

[0264] 7E25CTF > 5 1-8-2-CAFAL)-4-53E(5.40 g, 18.99 mmol,
1.00 Z £8)i MeNHy/H20(30.00 mL)th > 7 HEE 15 hr o Z T RESS RIS » B
#)LL EtOAc(50 mL * 3)ZXHY » &AM BEEZ TRELASEEEY - fBE
YFE W BEEEBHT(PEEOAc = 5:1 & LDAYELESEREECESY
1-(2-38-5- G- N-BIEL FRRE (1.00 g » BESR @ 22.45%)  'H-NMR (400 MHz,
CDCls) 6 ppm 7.45 (d, 1H, J = 8.8 Hz), 7.40-7.39 (m, 1H), 7.10 (dd, 1H, J = 8.4,
2.4 Hz), 3.79 (s, 2H), 2.46 (s, 3H) °

SER 31 N-Q2-R-5-8F5)-4-((1R,28,3R)-2,3- R ELIR K EL e £ )-N-
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FRE-1-((2-(= AR ) Z 85 B AL)- 1TH-0 M I [3,4-d e - 3- 72 B i

M N SEM

ANH  7~OH (
\NH
Cl HATU/DIPEA HO;G
Br IDMF

[0265)] [g 1-(2-)8-5-8 7 F)-N-FF £ F F#(500.00 mg, 1.22 mmol,
1.00 & 8) 5 4-((1R,28,3R)-2,3- —FREIR R EOBAE)- 1-(Q-(Z B EW E) Z&
EC)EREL)- TH-THLOR 3 [3,4-d]WR0E-3-3575(314.98 mg, 1.34 mmol, 1.10 &8
DMF(5.00 mL)# 7 &% 70 DIPEA(315.35 mg, 2.44 mmol, 2.00 E&)K
HATU(556.66 mg, 1.46 mmol, 1.20 &) > FiSEESWE 25 CT#EE 15 hr o
& RFESERE » ARH0 H2O(20 mL) » ZEWJ#5ET EtOAC(20 mL * 3)ZEEY » &4f
BB B2 PR IS EIEEY) - MEYHEhBMH-TLC(EtOAC)SI L LIUE
REAEHZ N-(2-18-5-87FE)-4-(1R,28,3R)-2,3- ZFREIR REL ) EL)-N-
HE-1(Q(Z &Y E) Z & E) T E5)- 1H- UL 3 [3,4-d] w7 g -3- F2 B B
(520.00 mg » EZXR : 81.20%) - 'H-NMR (400 MHz, CDCl3) 6 ppm 9.77 (br.s,
0.5H), 9.49 (br.s, 0.5H), 8.45 (d, 1H, J=11.4 Hz), 7.63 (dd, 1H, J= 8.4, 4.4 Hz),
7.33-7.31 (m, 1H), 7.26-7.25 (m, 1H), 5.87 (s, 1H), 5.67 (s, 1H), 5.46 (s, 1H),
4.98 (s, 1H), 4.45-4.44 (m, 1H), 4.31-4.29 (m, 1H), 4.03-4.02 (m, 1H), 3.79 (¢,
1H, J = 8.0 Hz), 3.71 (s, 1.5H), 3.55 (t, 1H, J = 8.0 Hz), 3.29 (s, 1.5H), 3.16 (d,
1H, J = 6.0 Hz), 2.65-2.61 (m, 1H), 2.05-1.83 (m, 2H), 1.05 (t, 1H, J = 8.4 Hz),
0.90 (¢, 1H, J = 8.0 Hz), 0.07 (s, 4.5H), 0.00 (s, 4.5H) o
B 4°N-(5-8-2-F AT E)-4-((1R,28,3R)-2,3- "SRR A ) HE L )-N-
FEE-1-(- (= A £) 28 E) P E)- 1H-IE M [ 3,4-d R 0E -3- A i

Br
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1
r FS
\ N
HO _Zn(ONi HO ,
N
- Pd(PPh3), HO;G"‘NH o
DMF/M.W./
140°C/5 hr c
Br =N

[0266] N-(2-)8-5- & F £ )-4-((1R,2S,3R)-2,3- — ¥R H B [ AL ) B
B)-N-HE-1-(Q-(Z AW £) Z 85 B £)- TH-IE M 3 [3,4-d] g g -3- F2 i
F%(420.00 mg, 670.91 umol, 1.00 EE) - Zn(CN)x(630.22 mg, 5.37 mmol,
340.66 uL, 8.00 'Z &)k Pd(PPh3)4(77.53 mg, 67.09 umol, 0.10 E &) 8&
BENEEE T Z DMF(3.00 mL)d » HAF 140CTRIRUEEEST 3 hre 3 hr
Z1% » LCMS EUREETIE R T 2HF - RILRIIE S Zn(CN:Q2 E2)K
Pd(PPh3)«(0.1 Z &) » HAE 150°C NIRRT 2 hr - E R IESEREF » 71T
H,O(15 mL) » ZE#J#EH EtOAC(20 mL * 3)ZEHY - &4 /K NaySOq §7 128 & ff
ZAE BIRGEISEIREEY) - RS B BMA-TLC(EIOA)A L LUBIR 2 5
ML N-(5-8-2-F AT E5)-4-((1R,28,3R)-2,3- “HOELIR IR M BL)-N-F AL
1= EAY E) 2 E 5 ) B AL )- TH- 0L 04 3 [3,4-d] 0 g - 3- ¥4 i 2 (520.00
mg fHEY]) 84E PPh;0)- 'TH-NMR (400 MHz, CDCl;3) 6 ppm 9.72 (br.s, 0.5H),
9.44 (br.s, 0.5H), 8.45 (d, 1H, J = 6.4 Hz), 7.79-7.54 (m, 3H), 5.86 (s, 1H), 5.70
(s, 1H), 5.67 (s, 1H), 5.11 (s, 1H), 4.45-4.44 (m, 1H), 4.30-4.29 (m, 1H),
4.03-4.02 (m, 1H), 3.81-3.76 (m, 2.5H), 3.59 (t, 1H, J = 8.0 Hz), 3.32 (s, 1.5H),
3.18-3.16 (m, 1H), 2.19-1.86 (m, 3H), 1.04 (t, 1H, J= 8.0 Hz), 0.92 (t, 1H, J =
8.0 Hz), 0.06 (s, 4.5H), 0.00 (s, 4.5H) -

FBR 5 N-(5-F-2-F AT E)-4-((1R,28,3R)-2,3- T FEAIR IR AL)-N-
FA - LH-DEE 0 [3,4-d e - 3- FR Bl

SEM H

e
r | N
N~
1) TFA/DCM HO y
“NH N
2) KOAc/MeOH HO ‘ 0
Cl
=N =N
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[0267) (535474 TFA(10.00 mL)K DCM(10.00 mL);Fh0 N-(5-&
2-FEETTEE)-4-(((1R,28,3R)-2,3- 3R ELER TV BB B )-N-FH & - 1-(Q-(Z &
W) 28 E) FFEL)- |H-NEE A I [ 3,4-d |iiig - 3- 72 Bl (520.00 mg, 908.88 umol,
1.00° 8 &) FTis R &1L 25 C TR | hro ) BAHFEHH N2 22 DUS EIREEY -
FEEYAIERS MeOH(15.00 mL)th » $5(y NaHCO; %% pH=7-8 » ERN
KOAc(178.39 mg, 1.82 mmol, 2.00 &) » HAF 50°C T8 2 hr - EKFERE
AR RGYIEEREZPIRGE LIS EHEEY) - HARY EtOAc(50 mL) - $5
H HO(15 mL * 3)%: - BB EREZE PRG S EEEY) > HFEhitsy
# -HLC(TFA) LU BB ELSBE B Z NG &-2-8 &
E)-4-(((1R,28,3R)-2,3- ZFREL IR [ A ) B L )-N- BF L - 1H- 0 4 5 [3,4-d ] B BE
-3-¥4ERA(171.00 mg » B : 33.85% © TFA) -

BP127. SE{LEY) 226
FEE 1 (IR3RAR)3-((FBEZT EHEEE)4-(E=ZTEZFAWE)
S5) WIE-1-54E s

HO TBDPSO
NHBoc NHBoc
TBOPSCI
GKUE /DMF
0 o}
OMe OMe

[0268] 1 OCF > E(IR3RAR)-3-(B="T EFRE ) E)-4- LA
Joke-1-#2B% B EE(1.50 g, 5.78 mmol, 1.00 ‘& &) K BK(590.74 mg, 8.67 mmol,
1.50 2 £)* DMF(10.00 mL)th > %5 %5%1 TBDPSCI(1.67 g, 6.07 mmol, 1.05
E8) o 1 15 CTHHERFEY) 16 hr - TLC (PE:EtOAc = 5:1, Rr = 0.43)88T
RFESERK - 7R EEI 27K (20 mL)+ H A EtOAc(10 mL*3)3F:HY o FigEL
NaSO4 FZ ik HR4E - et PE(1 ML) EE R ARSI EORERZ
(IR3RAR)-3-((B=T EE) e £)-4- (('* = TERERE)EE) R
¥4 ERES(2.80 g0 EEER ¢ 97.40%) - 'H-NMR (400 MHz, CDCl3) 6 ppm
7.69-7.64 (m, 4H), 7.43-7.37 (m, 6H), 4.10 (br.s, 1H), 3.92-3.97 (m, 2H), 3.66 (s,
3H), 2.75-2.71 (m, 1H), 2.46-2.43 (m, 1H), 2.01-1.95 (m, 2H), 1.65-1.61 (m,
LH), 1.40 (s, 9H), 1.05 (s, 9H) -
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SER 2 1 (IR2ZRAR)2-(B= T EFER)EE)-4-FERE)IRIE)
R R SR =T

TBDOPSQ TBDPSQ

NHBoc «NHBoc
LiAIH,/THFE ‘
_—

0
OMe OH

[0269] 7£-30°CF » [E(IR,3R4R)-3-((BE=T EIE ) E)-4-(BE=
TETIERY AL S AR I - 1-F 4B P B5(2.80 g, 5.63 mmol, 1.00 &)1
THF(30.00 mL) 22 %5 70 LiAlH4(427.32 mg, 11.26 mmol, 2.00 ‘& &) - ¥
KR FESEI8NIEZ 15°C H#84E 2 hro TLC (PE:EtOAc = 3:1, Rr= 0.24)88~ K FE
SERK - F OCTF » KKFEF 0.43 mL 2 H,O } 0.43 mL 22 10% NaOH 7K5 %
e RS IRIE BURIEIRRE - FRERYIA PE(S mL)JLHk » i EIREUREE -
B 2O BEREZ((R2RAR)-2((E=T B FEWE)EE)-4-RF )R
IREORGE B E =T B5(2.30 g » EER © 86.98%) - 'H-NMR (400 MHz, CDCl3)
 ppm 7.69-7.65 (m, 4H), 7.43-7.38 (m, 6H), 4.11-4.10 (m, 1H), 3.89 (br.s, 2H),
3.54 (br.s, 2H), 2.14-2.10 (m, 1H), 1.97-1.89 (m, 2H), 1.62-1.58 (m, 1H), 1.39 (s,
9H), 1.06 (s, 9H) ©

HEE 3 (IR2RAR)-2-((FE =T A HREWE ) S A)-4- P EEEIR KAL)
R R E="THs :

TBDPSO TBDPSO
+NHBoc
' Bt-R T
DCM

wNHBoc

N\
OH 0

[0270] 7 0C FE((IR2RAR)-2-(E=ZTE ZFEWHE)R
E)-4-(FR R AR AFRE=TH(Q2.30 g, 490 mmol, 1.00 E&)P
DCM(50.00 mL) Z /S BN IIRET- 5 T AubesBI(3.12 g, 7.35 mmol, 1.50
EE) - (£ 15 CTHEHRIEY 16 hr - TLC (PE:EtOAc =3:1, Re= 0.7)E8R K
FESER - 4E 0°C T » 2 FE A 81 NaHCO3(30 mL)/K /A% % B F§ DCM(30 mL)
ZEEY - F BT NaoSO4 BZI% HIRME - FBER YIRS (WY BB 1 B HT(PE:EtOAC =
30: DAL - S EFEMZ((IR2RAR)-2-((B="T B " F B H)E 5 )-4-
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FR G ELEE DB AL R A EE = T B5(900.00 mg » EEZE  39.27%) - '"H-NMR (400

MHz, CDCl3) 6 ppm 9.55 (s, 1H), 7.61-7.56 (m, 4H), 7.37-7.31 (m, 6H), 4.08 (d,

1H, J= 7.2 Hz), 3.93-3.89 (m, 1H), 3.79 (br.s, 1H), 2.62-2.55 (m, 1H), 2.44-2.40
(m, 1H), 1.86-1.83 (m, 2H), 1.57-1.52 (m, 1H), 1.34 (s, 9H), 0.97 (s, 9H) -

HER 41 (IR2RAR)2-((E=T B FREWH)EH)-4-(CEFE)IEIX
EWEERE=TE -

TBDPSO TBDPSO
«NHBoc «NHBoc
DAST/DCM
—_—
N\ F
O F

[0271] 7£ 0°CF » [E((IR,2RAR)-2-(BE =T = 3B £ )E £ )-4-
PR ELIR T E) B AL BB 55 = T 15(900.00 mg, 1.92 mmol, 1.00 & &)}
DCM(50.00 mL) T 787l DAST(928.45 mg, 5.76 mmol, 3.00 E &) « 1%
15 CF#BEERFEY) 5 hr - TLC (PE:EtOAc = 3:1, Rr= 0.6)EET R FESZEL » 35
MR FHERR] NaHCO; /K757 (20 mLYZ R H A DCM(20 mL)ZEEY - Higfgek
Na;SO4 Bz} H R4 - BRERYIFE Y BB B FE @ (PE:EtOAC = 30:1~20:1)4lik -
BEEREEBZ(IR2RAR)2- (=T E T FAW E)EH)-4-(CHFFE)R
R RS = TH(250.00 mg @ A : 26.59%) - 'H-NMR (400 MHz,
CDCL) § ppm 7.62-7.56 (m, 4H), 7.34-7.31 (m, 6H), 5.76-5.43 (m, 1H),
3.88-3.82 (m, 2H), 2.30-2.24 (m, 1H), 2.07-2.04 (m, 1H), 1.80-1.75 (m, 1H),
1.65-1.57 (m, 1H), 1.33 (s, 9H), 0.99 (s, 9H) -

SER S (IR2RAR)-2-(BB =T B FEW E)EE)-4-(CHFE)IRK-1-
e

TBDPSO TBDPSO

~NHBoc “NH;
) HCVIEtOAc ’

F F
F F
[0272) 7#£ 15CTF » A((R2RAR)2-(BZTE -XEWEE
EL)-4-(Z & B L) BB I L R L B iR 5 = T HE(50.00 mg, 102.11 umol, 1.00 &
) EtOAc(2.00 mL)& > 3% HCV/EtOAc(10.00 M1, 4 M) #£ 15 CF
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¥PERT FE) 1 hr - TLC (PE:EtOAc = 3:1, Re = 0.05)E5 R FESAL - 25 N,
REBEREZ - BERYIRE—F L - BREFEHZ(R2RAR)-2-(E=T
= TREN A EA)-4-(Z R E) IR K- 1-H#£(40.00 mg> ZE2L:91.95% HCI) -
'"H-NMR (400 MHz, CDCl3) 5 ppm 7.70-7.68 (m, 4H), 7.49-7.43 (m, 6H), 5.81

(td, 1H, J = 57.2, 4.8 Hz), 4.25"(dd, 1H, J = 12.0, 5.6 Hz), 3.50 (dd, 1H, J = 13.2,

6.4 Hz), 2.22-2.19 (m, 1H), 1.80-1.74 (m, 2H), 1.66-1.63 (m, 1H), 1.08 (s,
9H) -

8 61 (4-(IR2RAR)-2-((E=T B KEAWE)EE)4-(ZHFE)
IRICE ) E)-1-(Q-(ZFEWE) Z §5) B E)-1H-0tE 04 3 [3,4-d] w5 g -3-
E)((2R,48)-2-(2,5- ZFAEL)-4- 7 LLrg BE-1-5) FF R

SEM
Ny N
o
g F SEM
o g N’\:[‘

\ N
R s ( =

«~NH, Q TBDPSQ /\:]/

DIPEA/ s ?

F 0
F
F

[0273] E(R2RAR)2((E=T E - HKEWE)E E)-4-(ZHHE)
381K~ 1-H5(40.00 mg, 93.89 umol, 1.00 & &, HCI) K (4-5-1-(2-(= BEE)
& E) FHEL)-1H-IE e I [3,4-d ] BELE-3- B )((2R,48)-2-(2,5- Z F A FL)-4- &t
1% 52 - 1-£5) i (48.07 mg, 93.89 umol, 1.00 & &) ZELE(10.00 mL)F >34
71 DIPEA(60.67 mg, 469.45 umol, 5.00 & &) « ¥ 5 FELE 90°C FHIZL 0.5
hr - LCMS BRI FESERK © BB RURYE - TRERYIFE 8- TLC(PE:EtOAC =
3R - BB/ EFEMZ@-((R2RAR) (BT EZHEEWE)E
B)-4-(Z R B E)R KB E)-1-(2-EREYE) ZEE)F E)- 1H-HEEH

TBDPSQ

[3,4-d]HE0E-3-EE)((2R,48)-2-(2,5- Z H A BL)-4- L P& e - 1- ) FR iR (38.00 mg »

FETR @ 46.78%) -
HER 7 (4-(IR,2RAR)-4-( & BF 5 )-2- KO IR [ KL ) B B )- 1H- 0t o 3
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[3,4-d]B% E -3-EL )((2R,48)-2-(2,5- &K £ )-4- I 1 - 1- ) B (L &%)
226) :

SEM

e
( A
TBDPSO TBAF/THE HO F
gj Cf <M g NC//
KOAdMeOH F s
i F \@ ] F

E F

[0274] & S0C THNZAA-(IR2RAR)-2-((E=TH HEEWE)E,
E)-4-(CHRBE)BRKE)ME)-1-(Q-CREY ) Z8E) F E)- [H- k3
[3,4-d]P8E-3-E)((2R,45)-2-(2,5-  FAEL)-4-F L I& IE - 1-2) EHH(38.00 mg,
43.93 umol, 1.00 & £)¥ TBAF/THF(5.00 mL)™$ > %% 2 hr  LCMS FE %8
T @-((IR2RAR)-4-( — 5 B B )-2-FRIR [ B ) B B )- 1- (R B L )- 1H- 0t gk
[3,4-d]PaE0E -3-E5)((2R,45)-2-(2,5- ZHAE)-4- G LI UE-1- 25 ) F e - 2 MR
BV - FEERY)IE RS EtOAC(20 mL) B FEE/K(10 mL*2)7%:5 - A1
fE@asE B S fER MeOH(20.00 mL) ¥ - % KOAc(21.56 mg, 219.65 umol, 5.00
EE)NIZERFE - S EFE S0°CTNEA 16 hr - LCMS BRI FESERK - 5
ARORH4E © FRERY)RE HELA-HPLC(MeOH/TFA 2 4%)4iL - BB EHEBER Y
(13.50 mg » EEZ : 50.34% » TFA)Z (4-((1R,2R,4R)-4-(— 45, FH £5)-2-¥838 R £L)
Rz k)~ TH-DE e 3 3,4-d ] e -3- BE )((2R,4S)-2-(2,5- Z AR E)-4- B L g g - 1-
B -

BHl 28. EEHMLEY

(02751 &85 BHMEAYEE A S DA B BIRAEA Z BBl e
MRER » TRIEERESRESEEEY( "Cmpd ) VAR HFEEH "B
Bl ) ERAR GRS ERE LAY & B ERE K -
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[0276] $AASHERZALEYIFTESHI NMR K LC MS ERHEHE 1

IR e
B 29. otfr
1 mM ATP 7z 2 NTRK1 Ef 4 A% TE

(02771 7F 384 FURZ BEFLH  HEEES A FHEIREE 2521t
E¥)(1% DMSO A REFIFERLT » £ 25CT » 1 aM-1.5 nM FF4ER
NTRKI E§(BPS Bioscience; 40280){F4&4L 12.5 pL 421 (100 mM HEPES
pH 7.5, 0.015% Brij 35, 10 mM MgCl,, ImM DTT) & 1-2 pM
CSKtide(Tuft’s University or Anaspec; FITC-AHA-KKKKD DIYFFFG-NH2)
K1 mM ATP —#E5% 5 60 7388 - KIEFEHRZRIN 70 pL 4% (F &% (100 mM
HEPES pH 7.5, 0.015% Brij 35, 35 mM EDTA & 0.2%:2{fist# 3(Caliper
Lifesciences))Z4% |F - 2A1% > BRAE Caliper EZReader 2( 5 &5 & : -1.7psi
EFEER-500 - TiFEEER-3000 » $REETR sip 35s) LEEEN - ERMEER 0% K
100%3NH %4 B2 (EAR (L . ICso (8 4-2 855 1E CORE LIMS 1315 -

NTRK $F4RI K G595R &SR AR & 5 %

[0278] E7 TPM3-NTRKI @& EEE 2 KMI12 B4 RUAERS 24
PRICBIZEIEZ G (NC)ESRS - HLARMEPRSCATRSIAMKIEI 2K B NTRK #i&E
BB~ NTRK JEM: DUE4A & K& 77E - KMI12 Cliffl GS9SR)4RREMk 5 5 DNA
HEALRIKFEH LR KMI2 (i ABREENNRERENSAED A
NTRK {IFIBCEE B YEBIT N Z fi K ESE - MRS 5TE 384 FLIR P LA
1000 {E4HAR/ LR T 28 EE(10% FBS K 1% pen/strep) H7E 37C T
BEBIRR - 231% » (£ Bravo KSR E 244 TH R ERE 2R -
=R EE R 25uM HE 9.5pM(4 5161 - 454 10 [ERE) - BB{LeYEE
WREEEFRIR - DMSO K+ F (2 SuM)E Ry RHIHI 2 Bt K P51
IREEREHENR - - 455212 72 hr » KeEMREA CellTiter-Glo(Promega)zk
M52 TR EE1E Envision ARREES LRIEE - ICoo HEEER 4-2 8 dhiR %t
BHEEANGTR -

(0279] TFREBLEW EFTMAEMIGE X SR - DT RTERNETE
fEHE T Z ICso: A < 10.00 nM; B = 10.01-100.0 nM; C = 100.01-1000.0 nM ;
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mf

NMR; LCMS

1H-NMR (400 MHz,
CD30D) § ppm 8.34 (s,
1H), 7.13-7.02 (m, 3H),

4.66 (s, 2H), 4.17 (d, 2H,
J=32Hz),2.32-2.29
(m, 1H), 2.11-2.08 (m,
1H), 1.91-1.87 (m, 2H),

1.86-1.74 (m, 2H).;
LCMS: 389.1

1H-NMR (400 MHz,
CD30D) & ppm 8.37 (s,
1H), 7.319-7.15 (m, 1H),
7.02-7.01 (m, 1H),
6.99-6.88 (m, 1H), 4.61
(s, 2H), 4.38-4.31 (m,
1H), 4.13-4.11 (m, 1H),
4.03-4.02 (m, 1H),
2.44-2.41 (m, 1H), 2.34
(s, 3H), 2.16-2.13 (m,
1H), 1.79-1.70 (m, 2H).;
LCMS: 401.1

1H-NMR (400 MHz,
CD30D) 6 ppm 8.21 (s,
1H), 7.15-7.09 (m, 2H),
7.08-7.01 (m, 1H), 4.65
(s, 2H), 4.41-4.38 (m,
1H), 4.03-3.96 (m, 1H),
2.41-2.36 (m, 1H),
1.90-1.89 (m, 1H),
1.58-1.56 (m, 1H),
1.44-1.41 (m, 1H),
0.76-0.73 (m, 1H),
0.50-0.47 (m, 1H).;
LCMS: 401.1

NH

1H-NMR (400 MHz,
CD30D) 6 ppm 8.12 (s,
1H), 7.06-6.99 (m, 2H),
6.93-6.92 (m, 1H), 4.56
(s, 2H), 4.32-4.29 (m,
1H), 3.93-3.87 (m, 1H),
2.32-2.25 (m, 1H),
1.81-1.80 (m, 1H),
1.49-1.47 (m, 1H),
1.35-1.33 (m, 1H),
0.67-0.64 (m, 1H),
0.41-0.40 (m, 1H).;
LCMS: 401.1
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1H-NMR (400 MHz,
CD30D) 6 ppm
8.51-8.47 (m, 2H), 8.38
(d, 1H, J=2.0 Hz), 7.74
(d, 1H, J=9.2 Hz), 5.50
(s, 1H), 4.94 (s, 1H),
4.39-4.34 (m, 1H),
4.15-4.13 (m, 1H),
4.07-4.01 (m, 1H), 3.70
(s, 1.5H), 3.20 (s, 1.5H),
2.47-2.44 (m, 1H),
2.19-2.16 (m, 1H),
1.84-1.71 (m, 2H).;
LCMS: 402.1

1H-NMR (400 MHz,

CD30D) 6 ppm 8.40 (d,
1H, J = 4.0 Hz),

7.22-7.07 (m, 3H), 5.51

(s, 1H), 4.26-4.17 (m,
2H), 3.70 (s, 1.5H), 3.21
(s, 1.5H), 2.38-2.36 (m,
1H), 2.17-2.06 (m, 1H),

1.96-1.76 (m, 4H).;
LCMS: 403.1

1H-NMR (400 MHz,
CD30D) 6 ppm 8.34 (s,
1H), 7.22-7.21 (m, 1H),
7.13-7.11 (m, 1H),
7.04-7.02 (m, 1H),
5.56-5.51 (m, 1H),
4.16-4.13 (m, 2H),
2.32-2.29 (m, 1H),
2.09-2.08 (m, 1H),
1.90-1.70 (m, 4H), 1.59
(d, 3H,J=17.2 Hz).;
LCMS: 403.1

NH

1H-NMR (400 MHz,
CD30D) 6 ppm 8.32 (s,
1H), 7.15-7.09 (m, 2H),
7.05-7.03 (m, 1H), 4.67
(s, 2H), 4.15-4.11 (m,
1H), 4.05-4.04 (m, 1H),
3.98-3.95 (m, 1H),
3.85-3.84 (m, 1H), 3.56
(t, 1H,J =10.8 Hz), 3.43
(t, IH, J=10.8 Hz),
2.10-2.07 (m, 1H),
1.76-1.68 (m, 1H).;
LCMS: 405.0




201713665

TH-NMR (400 MHz,
CD30D) & ppm 8.35 (s,
1H), 7.16-7.03 (m, 3H),

4.68 (s, 2H), 4.37 (q, 1H,
J=8.4Hz),4.12 (d, 1H,

J=4.4Hz),4.02 (dd, 1H,

J=84,4.4 Hz),
2.45-2.42 (m, 1H),
2.17-2.14 (m, 1H),
1.82-1.71 (m, 2H).;

LCMS: 405.1

10

1H-NMR (400 MHz,
CD30D) & ppm 8.35 (s,
1H), 7.16-7.03 (m, 3H),
4.68 (s, 2H), 4.40-4.36
(m, 1H), 4.12 (d, 1H, J =
4.0 Hz), 4.02 (dd, 1H, J =
8.4, 4.4 Hz), 2.45-2.42
(m, 1H), 2.17-2.13 (m,
1H), 1.81-1.70 (m, 2H).;
LCMS: 405.1

11

NH NH
o
o)
‘OH

1H-NMR (400 MHz,
CD30D) & ppm 8.34 (s,
1H), 7.16-7.10 (m, 2H),
704-7.03 (m, 1H), 4.68
(s, 2H), 4.07-4.01 (m,
1H), 4.00-3.97 (m, 2H),
3.67-3.65 (m, 1H),
3.52-3.51 (m, 1H),
3.27-3.24 (m, 1H),
2.19-2.15 (m, 1H),
1.83-1.79 (m, 1H).;
LCMS: 405.1

12

NH NH

1H-NMR (400 MHz,
CD30D) 6 ppm 8.17 (s,
1H), 7.05-7.00 (m, 2H),
6.93-6.92 (m, 1H),
4.60-4.56 (m, 2H),
4.42-4.38 (m, 1H),
4.28-4.26 (m, 1H),
4.03-3.97 (m, 1H),
2.41-2.36 (m, 1H),
2.17-2.14 (m, 1H),
1.90-1.85 (m, 1H),
1.60-1.57 (m, 1H).;
LCMS: 405.1

fry
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1H-NMR (400 MHz,
CD30D) 6 ppm 8.26 (s,
1H), 7.15-7.09 (m, 2H),
7.03-7.02 (m, 1H), 4.65
(s, 2H), 4.53-4.49 (m,
1H), 4.39-4.35 (m, 1H),
4.12-4.07 (m, 1H),
2.50-2.45 (m, 1H),
2.26-2.25 (m, 1H),
1.99-1.92 (m, 1H),
1.70-1.66 (m, 1H).;
LCMS: 405.1

14

1H-NMR (400 MHz,
CD30D) & ppm 8.26 (s,
1H), 7.16-7.09 (m, 2H),
7.02-7.01(m, 1H),
5.27-5.13 (m, 1H), 4.65
(s, 2H), 4.38-4.33 (m,
2H), 2.79-2.70 (m, 1H),
2.37-2.35 (m, 1H),
1.99-1.88 (m, 2H).;
LCMS: 407.1

1H-NMR (400 MHz,
CDCI3) & ppm 9.76 (s,
1H), 8.35 (s, 1H), 7.57 (t,
IH, J = 5.6 Hz),
7.05-6.90 (m, 3H), 5.16
(d, 1H,J = 52.4 Hz),
4.68-4.62 (m, 2H),
4.39-4.34 (m, 1H),
4.15-4.12 (m, 1H),
2.78-2.70 (m, 1H),
2.48-2.40 (m, 1H),
2.18-2.08 (m, 1H),
1.93-1.81 (m, 1H).;
LCMS: 407.1

16

IH-NMR (400 MHz,
CD30D) & ppm 8.26 (s,
1H), 7.12-7.07 (m, 2H),
7.02-7.00 (m, 1H), 5.15

(d, 1H, ] = 53.6 Hz), 4.64

(s, 2H), 4.58-4.52 (m,
1H), 4.17 (dd, IH, J =
12.8, 6.4 Hz), 2.59-2.51
(m, 2H), 1.99-1.87 (m,
2H).; LCMS: 407.1

(W]
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17

1H-NMR (400 MHz,
CD30D) 6 ppm 8.26 (s,
1H), 7.14-7.08 (m, 2H),
7.02-7.00 (m, 1H), 5.13
(d, 1H, J = 53.2 Hz), 4.64
(s, 2H), 4.57-4.52 (m,
1H), 4.19-4.16 (m, 1H),
2.59-2.51 (m, 2H),
1.99-1.90 (m, 2H).;
LCMS: 407.1

18

TH-NMR (400 MHz,
CD30D) § ppm 8.14 (s,
1H), 7.04-6.97 (m, 2H),
6.91-6.90 (m, 1H),
4.89-4.88 (m, 1H), 4.55
(s, 2H), 4.53-4.46 (m,
1H), 3.98-3.89 (m, 1H),
2.38-2.3 (m, 1H),
2.18-2.00 (m, 1H),
1.90-1.83 (m, 1H),
1.56-1.52 (m, 1H).;
LCMS: 407.1

19

1H-NMR (400 MHz,
CD30D) & ppm 8.13 (s,
1H), 7.05-6.98 (m, 2H),
6.91-6.90 (m, 1H),
4.89-4.87 (m, 1H), 4.55
(s, 2H), 4.50-4.46 (m,
1H), 3.98-3.89 (m, 1H),
2.37-2.32 (m, 1H),
2.19-2.00 (m, 1H),
1.90-1.83 (m, 1H),
1.56-1.51 (m, 1H).;
LCMS: 407.1

20

1H-NMR (400 MHz,
CD30D) & ppm 8.26 (s,
1H), 7.15-7.01 (m, 3H),
4.94-4.92 (m, 1H), 4.66
(s, 2H), 4.32-4.28 (m,
1H), 4.17-4.10 (m, 1H),
2.34-1.88 (m, 4H).;
LCMS: 407.2
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21

1H-NMR (400 MHz,
CD30D) 6 ppm 8.17 (s,
1H), 7.05-6.92 (m, 3H),
4.86-4.83 (m, 1H), 4.56

(s, 2H), 4.23-4.21 (m,
1H), 4.08-4.02 (m, 1H),

2.24-1.78 (m, 4H).;

LCMS: 407.2

22

T
O,

\

1H-NMR (400 MHz,
CD30D) 6 ppm 8.36 (s,
1H), 7.58 (s, 1H), 7.47
(s, 2H), 4.67 (s, 2H),
4.39-4.37 (m, 1H), 4.13
(s, 1H), 4.02 (s, 1H),
2.44 (brs, 1H), 2.16-2.15
(m, 1H), 1.79-1.69 (m,
2H).; LCMS: 412.1

23

1H-NMR (400 MHz,
CD30D) & ppm 8.37,
8.34 (s, 1H), 7.25-7.18
(m, 1H), 6.93-6.82 (m,
2H), 5.40 (s, 1H),
4.42-4.35 (m, 1H),
4.16-3.99 (m, 2H), 3.61
(s, 1.5H), 3.22 (s, 1.5H),
2.47-2.43 (m, 1H), 2.31
(s, 1.5H), 2.28 (s, 1.5H),
2.18-2.12 (m, 1 H),
1.83-1.75 (m, 2H).;
LCMS: 415.1
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'"H NMR (500 MHz,
DMSO-dk) 6 14.07 (s,
1H), 9.45 (d, J=7.7 Hz,
1H), 9.26 (t, J= 6.4 Hz,

NN 1H), 8.27 (s, 1H), 7.11 —
|( N 6.81 (m, 3H), 6.51 (s,
N A/ OH), 5.10 (d, J=4.8 Hz,

1H), 4.47 (d, J = 6.3 Hz,

9 2H), 4.04 (dd, J=7.8
NH 9 Te s T 1.0,
24 o N4 4.0 Hz, 1H), 3.96 (dd, J
=112, 3.9 Hz, 1H), 3.82
o (s, 3H), 3.81 - 3.71 (m,
F

[H), 3.65 (s, 1H), 3.43 (t,
J=93Hz, 1H),3.18
(dd, J=11.2, 7.6 Hz,

1H), 1.93 — 1.85 (m, 1H),
1.53 — 1.43 (m, 1H);

LCMS: 417

'H NMR (500 MHz,
DMSO-ds) & 14.09 (s,
1H), 9.48 - 9.31 (m, 2H),
N H 8.30 (s, 1H), 7.25 (td, J =

N

’/ AN \ 9.4,4.5 Hz, 1H), 7.15
| N (td,J=7.5,6.7, 4.1 Hz,
N 2H), 4.81 (d, J= 4.1 Hz,
F 1H), 4.55 (d, J=6.2 Hz,
25 NH NH 2H), 4.40 (d, J=7.1 Hz,
o 1H), 4.35(d, J=17.7 Hz,
H ) 2H), 3.64 (t,J=5.1 Hz,

s oH 1H), 1.56 (dq, J= 8.7,
HO 4.2 Hz, 1H), 1.32 (p, J =
F 4.6 Hz, 1H), 1.07 (q, J =
4.1 Hz, 1H), 0.43 (td, J =
8.3, 4.6 Hz, 1H); LCMS:

417

N H 1H-NMR (400 MHz,
( XN CD30D) § ppm

| N 8.37-8.36 (m, 1H),
N 7.17-7.07 (m, 3H), 4.81
F (s, 2H), 4.16-4.13 (m,

26 NH N 2H), 3.66-3.60 (m, 2H),
o 2.40-2.27 (m, 1H),
) 2.20-2.03 (m, 1H),

“oH 1.91-1.72 (m, 4H),
1.40-1.24 (m, 3H),;
F LCMS: 417.1

]
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27

"H NMR (400 MHz,
DMSO-ds) 5 14.06 (s,
1H), 9.24 (d,J=7.2 Hz,
1H), 9.11 (d, J = 8.6 Hz,
1H), 8.20 (s, 1H), 7.35
(ddd, J=9.1,5.7, 3.2 Hz,
1H), 7.20 (td, J=9.3, 4.6
Hz, 1H), 7.10 (ddt, J =
9.0,7.3, 3.6 Hz, 1H),
5.44 - 5.32 (m, 1H), 5.11
(t, J=5.9 Hz, 1H), 5.02
—4.91 (m, 1H), 4.16 (p, J
= 6.6 Hz, 1H), 3.86 (ddt,
J=9.1,6.2,3.6 Hz, 1H),
3.77 - 3.60 (m, 2H), 2.15
—2.02 (m, 1H), 1.78 (m,
1H), 1.64 (m, 2H), 1.42
(m, 2H); LCMS: 419

28

'H NMR (400 MHz,
DMSO-ds) 5 14.08 (br s,
1H), 9.30 (m, 1H), 8.28
(s, 1H), 7.31 (m, 1H),
7.20 (m, 2H), 5.36 (d, J =
2.4 Hz, 1H), 4.90 — 4.76
(m, 1H), 4.40 (q, J= 7.5
Hz, 1H), 3.94 (dtd, J =
11.7,5.6, 5.1, 3.4 Hz,
1H), 3.72 (ddd, J = 22.6,
7.5, 4.5 Hz, 2H), 3.60 (br
s, 1H), 3.07 (s, 3H), 2.32
~2.19 (m, 1H), 1.94 (m,
[H), 1.58 (m, 1H), 1.41 -
1.26 (m, 1H); LCMS:
419

29

1H-NMR (400 MHz,
CDCI3) 8 ppm
10.62-10.49 (m, 1H),
8.39(d, 1H, J =5.6 Hz),
7.10-6.97 (m, 3H),
5.47-5.34 (m, 1H), 4.83
(s, IH), 4.26-4.16 (m,
2H), 4.02-3.89 (m, 2H),
3.60-3.45 (m, 3.5H), 3.13
(s,1.5H), 2.17-2.13 (m,
1H), 1.81 (br.s, 1H).;
LCMS: 419.1
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30

NH

1H-NMR (400 MHz,
CDCI3) & ppm 13.68
(br.s, 1H), 9.40 (d, 1H, J
= 6.8 Hz), 8.33 (s, 1H),
7.61 (d, I1H,J)=9.2 Hz),
7.03-6.88 (m, 3H), 5.40
(t, 1H, J=7.6 Hz),
4.13-4.09 (m, 2H),
3.95-3.92 (m, 1H),
3.78-3.76 (m, 1H),
3.42-3.34 (m, 2H), 2.04
(dd, 1H,J=10.8,2.0
Hz), 1.73-1.70 (m, 1H),
1.57(d, 3H,J=7.2 Hz).;
LCMS: 419.1

31

1H-NMR (400 MHz,
CD30D) 6 ppm 8.34 (s,
1H), 7.23-7.21 (m, 1H),
7.13-7.10 (m, 1H),
7.04-7.01 (m, 1H),
5.58-5.52 (m, 1H),
4.03-3.94 (m, 3H),
3.62-3.61 (m, 1H),
3.52-3.49 (m, 1H),
3.27-3.22 (m, 1H),
2.17-2.13 (m, 1H),
1.86-1.80 (m, 1H), 1.60
(d,3H,J =72 Hz).;
LCMS: 419.1

32

NH

1H-NMR (400 MHz,
CD30D) 6 ppm 8.21 (s,
1H), 7.14-7.10 (m, 2H),
7.03-7.01 (m, 1H), 4.66
(s, 2H), 4.51-4.45 (m,
1H), 4.00 (s, 1H),
3.70-3.63 (m, 1H),
2.09-2.07 (m, 1H),
1.85-1.78 (m, 2H),
1.61-1.56 (m, 2H),
1.45-1.36 (m, 1H).;
LCMS: 419.1

Ly
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33

1H-NMR (400 MHz,
CD30D) ¢ ppm 8.36 (d,
1H, J = 5.6 Hz),
6.99-6.96 (m, 2H),
6.92-6.88 (m, 1H), 5.43
(s, 1H), 4.90 (s, 1H),
4.43-4.37 (m, 1H),
4.15-4.13 (m, 1H),
4.05-4.01 (m, 1H), 3.64
(s, 1.5H), 3.16 (s, 1.5H),
2.46-2.43 (m, 1H),
2.19-2.15 (m, 1H),
1.82-1.65 (m, 2H).;
LCMS: 419.1

34

1H-NMR (400 MHz,
CD30D) 6 ppm 8.34 (s,
1H), 7.21 (br.s, 1H),
7.11-7.09 (m, 1H), 7.01
(brs, 1H), 5.54 (d, 1H, J
=17.2 Hz), 4.39-4.32 (m,
1H), 4.10 (br.s, 1H),
3.99-3.96 (m, 1H),
2.43-2.40 (m, 1H),
2.14-2.12 (m, 1H),
1.78-1.74 (m, 1H), 1.69
(br.s, 1H), 1.59 (d, 3H, J
= 6.8 Hz).; LCMS: 419.2

35

IH-NMR (400 MHz,
CD30D) 6 ppm 8.34 (s,
1H), 7.21 (brs, 1H),
7.13-7.09 (m, 1H),
7.03-7.01 (m, 1H),
5.55-5.51 (m, 1H),
4.37-4.31 (m, 1H), 4.11
(s, 1H), 4.02-3.99 (m,
1H), 2.42-2.38 (m, 1H),
2.15-2.11 (m, 1H),
1.78-1.76 (m, 1H),
1.67-1.64 (m, 1H), 1.59
(d,3H,J =6.8 Hz).;
LCMS: 419.2
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36

Ci

'H NMR (400 MHz,
DMSO-ds) 6 14.10 (s,
1H), 9.49 (m, 1H), 9.37

(d, J=17.3 Hz, 1H), 8.27
(s, IH), 7.53 (dd, J=8.8,
5.1 Hz, 1H), 7.18 (td, J =
8.4,2.9 Hz, 1H), 7.12
(dd, J=9.4, 3.5 Hz, 1H),
5.68 (d, /J=7.4 Hz, 1H),
4.87 (m, 1H), 4.56 (m,
1H), 4.48 (m, 1H), 4.39
(p, J = 7.6 Hz, 2H), 3.90
(m, 1H), 3.70 (m, 1H),
2.22 (m, 1H), 1.91 (m,
1H), 1.60 — 1.47 (m, 1H),
1.31 (m, 1H); LCMS:
421

37

Cl

NH NH
U O
“OH

"H NMR (400 MHz,
DMSO-ds) 5 13.80 (s,
1H), 9.43 (t,J = 6.2 Hz,
[H), 9.31 (d,J=7.8 Hz,
[H), 8.22 (s, 1H), 7.47
(dd, J=8.8, 5.1 Hz, 1H),
7.13 (td, J=8.4, 3.1 Hz,
1H), 7.06 (dd, J = 9.6,
3.1 Hz, 1H), 5.06 (d, J =
4.8 Hz, 1H), 4.51 (d,J=
6.2 Hz, 2H), 3.99 (qd, J
=17.7,3.8 Hz, 1H), 3.91
(dd, J=11.1, 4.0 Hz,
1H), 3.72 (dt, J = 11.3,
4.6 Hz, 1H), 3.59 (tt, J =
8.5,4.5 Hz, 1H), 3.38
(ddd, J=11.7,9.0, 3.1
Hz, 1H), 3.12 (dd, J =
11.1,7.7 Hz, 1H), 1.84
(ddt, J=9.2,7.6, 3.6 Hz,
1H), 1.43 (dtd, J = 13.0,
8.7, 4.0 Hz, 1H); LCMS:

421

38

Cl

1H-NMR (400 MHz,
CD30D) & ppm 8.24 (s,
1H), 7.23 (s, 1H), 7.08
(d, 2H, J = 8.8 Hz), 4.60
(s, 2H), 4.51-4.46 (m,
1H), 4.13 (br.s, 1H),
3.94-3.90 (m, 1H),
2.46-2.40 (m, 1H),
2.11-2.06 (m, 1H),
1.78-1.74 (m, 1H),
1.62-1.58 (m, 1H).;

LCMS: 421.2

11
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39

TH NMR (500 MHz,
DMSO-de) §9.19 (d, J =
145.0 Hz, 1H), 8.08 (d, J

=31.1 Hz, 1H), 7.37 -
7.02 (m, 3H), 5.58 (s,
1H), 5.18 (s, 1H), 4.78
(s, 1H), 4.08 — 3.90 (m,
2H), 3.78 (s, 1H), 3.63
(s, 1H),3.43(d,J=11.5
Hz, 1H), 3.17 (dd, J =
112, 7.4 Hz, 1H), 1.92
(s, 2H), 1.48 (s, 1H);
LCMS: 422

40

NH

'H NMR (500 MHz,
DMSO-ds) 5 14.19 (s,
1H), 9.51 (t, J= 6.3 Hz,
2H), 7.57 - 7.35 (m, 1H),
7.11 - 6.94 (m, 1H), 4.60
(d, J=6.1 Hz, 2H), 4.04
(dt,J=11.7, 5.8 Hz, | H),
3.97 (dd,J=11.1,4.0
Hz, 1H), 3.78 (dd, J =
11.3, 5.1 Hz, 1H), 3.60
(it, J= 6.6, 3.4 Hz, 1H),
3.48 —3.40 (m, 1H), 3.19
dd, J=11.1,7.7 Hz,
1H), 3.12 (qd, J= 7.3,
42 Hz, 2H), 1.91 (d, J =
13.1 Hz, 1H), 1.50 (dq, J
=8.7,4.6 Hz, 1H);
LCMS: 423

4]

1H-NMR (400 MHz,
CD30D) 6 ppm 8.37 (s,
1H), 7.09-6.98 (m, 2H),
4.71 (s, 2H), 4.41-4.34
(m, 1H), 4.13 (br.s, 1H),
4.04-4.02 (m, 1H),
2.45-2.43 (m, 1H),
2.17-2.13 (m, 1H),
1.82-1.69 (m, 2H).;
LCMS: 423.1

12
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42

1H-NMR (400 MHz,
CD30D) 6 ppm 8.33 (s,
1H), 7.14-6.99 (m, 3H),
4.65 (s, 2H), 4.49-4.43
(m, 1H), 4.35-4.32 (m,
1H), 2.85-2.80 (m, 1H),
2.67-2.58 (m, 1H),
2.26-2.16 (m, 2H).;
LCMS: 425.1

43

NH NH

1H-NMR (400 MHz,
CD30D) 6 ppm 8.28 (s,
1H), 7.13-6.99 (m, 3H),
4.65 (s, 2H), 4.52-4.46
(m, 1H), 4.33-4.28 (m,
1H), 2.87-2.79 (m, 1H),
2.64-2.59 (m, 1H),
2.22-2.14 (m, 2H).;
LCMS: 425.1

44

Z
I
Z
-1

1H-NMR (400 MHz,
CD30D) 6 ppm 8.33 (d,
1H, J = 6.0 Hz), 7.60 (d,
1H, ] =9.2 Hz),
7.52-7.49 (m, 2H), 5.43
(d, 1H, J=3.6 Hz), 4.90
(d, 1H, J=3.2 Hz),
4.43-4.38 (m, 1H), 4.13
(br.s, 1H), 4.03-3.96 (m,
1H), 3.65 (s, 1.5H), 3.17
(s, 1.5H), 2.48-2.44 (m,
1H), 2.17-2.13 (m, 1H),
1.83-1.66 (m, 2H).;
LCMS: 426.1

45

1H-NMR (400 MHz,
CDCI3) 6 ppm
11.58-11.21 (m, tH),
8.47 (br.s, 0.5H),
6.98-6.55 (m, 3.5H), 6.33
(d, 0.5H, J = 8.0 Hz),
5.51-5.49 (m, 0.5H),
4.38-3.83 (m, 4H),
2.37-2.32 (m, 2H),
2.05-1.64 (m, 8H).;
LCMS: 429.1

[
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46

1H-NMR (400 MHz,
CD30D) 6 ppm 8.50
(br.s, 1H), 8.40 (br.s,
1H), 8.38 (s, IH), 7.72
(d, 1H,J =9.2 Hz),
5.54-5.41 (m, 2H),
4.97-4.92 (m, 1H),
4.59-4.45 ((m, 1H),
4.09-4.04 (m, 2H),
2.91-2.84 (m, 1H),
2.29-2.26 (m, 2H),
1.79-1.66 (m, SH).;
LCMS: 430.1

47

1H-NMR (400 MHz,
CD30D) 6 ppm 9.57 (s,
1H), 8.34 (s, 1H),
7.38-7.37 (m, 1H),
7.06-6.96 (m, 2H),
4.13-4.09 (m, 1H),
4.00-3.96 (m, 2H),
3.87-3.76 (m, 1H),
3.58-3.47(m, 1H),
3.45-3.44 (m, 1H),
2.11-2.07 (m, 1H),
1.75-1.66 (m, 1H), 1.37
(s, 4H).; LCMS: 431.1

48

O—

1H-NMR (400 MHz,
CD30D) & ppm 8.36 (d,
IH, ] = 4.8 Hz), 6.73 (d,
IH, J = 12.0 Hz),
6.69-6.63 (m, 2H), 5.40
(s, |H), 4.82 (s, 1H),
4.39-4.36 (m, 1H),
4.15-4.12 (m, 1H),
4.06-4.02 (m, 1H), 3.78
(d, 3H, 1 = 6.4 Hz), 3.62
(s, 1.5H), 3.14 (s, 1.5H),
2.47-2.44 (m, 1H),
2.18-2.15 (m, 1H),
1.82-1.70 (m, 2H).;
LCMS: 431.1

14

L
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49

1H-NMR (400 MHz,
CD30D) 6 ppm 8.35 (d,
1H, J = 3.6 Hz),
7.01-6.93 (m, 1H),
5.44-5.33 (m, 1H), 4.83
(s, 1H), 4.40-4.35 (m,
1H), 4.14-4.12 (m, 1H),
4.05-4.01 (m, 1H), 3.86
(s, 1.5H), 3.75 (s, 1.5H),
3.63 (s, 1.5H), 3.12 (s,
1.5H), 2.46-2.43 (m,
1H), 2.17-2.15 (m, 1H),
1.82-1.63 (m, 2H).;
LCMS: 431.1

50

1H-NMR (400 MHz,
CD30D) 6 ppm 8.60
(brs, 1H), 8.50 (br.s,
1H), 8.43 (s, 1H), 7.89
(d, 1H,J=9.2 Hz),
5.57-5.35 (m, 2H),
4.58-4.38 (m, 3H),
4.25-4.13 (m, 2H),
4.00-3.93 (m, 1H),
3.84-3.71 (m, 2H),
2.90-2.82 (m, 1H),
2.34-2.21 (m, 1H).;
LCMS: 432.1

51

NH

1H-NMR (400 MHz,
CD30D) 6 ppm 8.36 (s,
1H), 7.22-7.19 (m, 1H),
7.12-7.11 (m, 1H),
7.02-7.01 (m, 1H),
5.52-5.50 (m, 1H),
5.04-5.02 (m, 1H),
4.78-4.76 (m, 2H),
4.30-3.89 (m, 1H),
3.80-3.75 (m, 2H),
3.36-3.34 (m, 2H), 1.59
(d, 3H, J = 6.8 Hz),
1.50-1.34 (m, 3H).;
LCMS: 432.2

15
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52

1H-NMR (400 MHz,
CD30D) 6 ppm 8.35 (d,
1H, J = 6.0 Hz), 7.94 (dd,
1H,1=9.2,2.4 Hz),
7.47-7.41 (m, 1H), 5.31
(s, 1H), 4.78 (s, IH),
4.41-4.35 (m, 1H),
4.14-4.11 (m, 1H),
4.04-4.02 (m, 1H), 3.97
(s, 1.5H), 3.89 (s, 1.5H),
3.70 (s, 1.5H), 3.17 (s,
1.5H), 2.47-2.40 (m,
1H), 2.18-2.14 (m, 1H),
1.81-1.64 (m, 2H).;
LCMS: 432.2

53

1H-NMR (400 MHz,
CD30D) 6 ppm 8.38 (d,
1H, J =5.2 Hz),
7.20-7.05 (m, 3H), 4.87
(s, 2H), 4.17-4.11 (m,
2H), 4.00-3.97 (m, 3H),
3.64-3.44 (m, 3H),
2.13-2.06 (m, 1H),
1.76-1.70 (m, 1H),
1.39-1.18 (m, 3H).;
LCMS: 433.1

54

THNMR (500 MHz,
DMSO-ds) 6 14.19 (s,
1H), 9.51 (t, J= 6.3 Hz,
2H), 7.57 - 7.35 (m, 1H),
7.11 - 6.94 (m, 1H), 4.60
(d, J=6.1 Hz, 2H), 4.04
(dt,J=11.7,5.8 Hz, 1H),
3.97(dd,J=11.1,4.0
Hz, 1H), 3.78 (dd, J=
11.3, 5.1 Hz, 1H), 3.60
(tt, J=6.6, 3.4 Hz, 1H),
3.48 —3.40 (m, 1H), 3.19
(dd,J=11.1,7.7 Hz,
1H), 3.12 (qd, J=17.3,
4.2 Hz, 2H), 1.91 d, J=
13.1 Hz, 1H), 1.50 (dq, J
=8.7,4.6 Hz, |H);
LCMS: 435
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55

LCMS: 435

56

1H-NMR (400 MHz,
CD30D) & ppm 8.37 (s,
1H), 7.23-7.21 (m, 1H),
7.13-7.12 (m, 1H),
7.11-7.03 (m, 1H),
5.57-5.54 (m, 1H),
4.14-4.01 (m, 1H),
4.00-3.92 (m, 4H),
3.91-3.90 (m, 1H),
3.61-3.44 (m, 2H),
2.05-2.02 (m, 1H),
1.72-1.68 (m, 1H).;
LCMS: 435.1

57

[H-NMR (400 MHz,
CD30D) & ppm 8.36 (d,
IH, J = 14.8 Hz),
7.50-7.45 (m, 1H),
7.09-7.04 (m, 2H), 5.46
(s, 1H), 4.96 (s, 1H),
4.40-4.35 (m, 1H),
4.16-3.97 (m, 2H), 3.67
(s, 1.5H), 3.22 (s, 1.5H),
2.47-2.45 (m 1 H),
2.20-2.16 (m, 1 H),
1.87-1.77 (m, 2H).;
LCMS: 435.1

58

Cl

1H-NMR (400 MHz,
CD30D) 6 ppm 8.36 (d,
1H, J=5.2 Hz), 7.23 (d,
1H, J =12.0 Hz),
7.16-7.09 (m, 2H), 5.42
(s, 1H), 4.85 (s, 1H),
4.40-4.36 (m, 1H),
4.15-4.13 (m, 1H),
4.06-4.02 (m, 1H), 3.64
(s, 1.5H), 3.16 (s, 1.5H),
2.47-2.44 (m, 1H),
2.19-2.15 (m, 1H),
1.84-1.72 (m, 2H).;
LCMS: 435.1

17
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59

1H-NMR (400 MHz,
CD30D) 6 ppm 8.24 (s,
1H), 6.94-6.89 (m, 2H),
4.64 (s, 2H), 4.52-4.48
(m, 1H), 4.14-4.12 (m,
1H), 3.95 (s, 3H),
3.93-3.92 (m, 1H),
2.43-2.40 (m, 1H),
2.10-2.08 (m, 1H),
1.78-1.75 (m, 1H),
1.61-1.57 (m, 1H).;
LCMS: 435.2

60

1H-NMR (400 MHz,
CD30D) 6 ppm
8.26-8.22 (m, 2H),
7.64-7.59 (m, 1H), 5.34
(s, 1H), 4.89 (s, 1H),
4.51-4.47 (m, 1H),
4.15-4.09 (m, 1H),
3.95-3.86 (m, 1H), 3.68
(s, 1.2H), 3.22 (s, 1.8H),
2.46-2.40 (m, 1H),
2.11-2.09 (m, 1H),
1.80-1.49 (m, 2H).;
LCMS: 436.2

61

1H-NMR (400 MHz,
CD30D) 6 ppm 8.30 (s,
1H), 7.25-7.15 (m, 2H),
7.08-7.07 (m, 1H),
5.55-5.52 (m, 1H), 5.15
(d, 1H, J = 53.6 Hz),
4.60-4.55 (m, 1H),
4.21-4.18 (m, 1H),
3.95-3.88 (m, 2H),
2.62-2.51 (m, 2H),
2.00-1.89 (m, 2H).;
LCMS: 436.4

62

1H-NMR (400 MHz,
CD30D) 6 ppm 8.30 (s,
1H), 7.25-7.15 (m, 2H),
7.08-7.07 (m, 1H),
5.55-5.52 (m, 1H), 5.16
(d, 1H, J = 53.6 Hz),
4.60-4.54 (m, 1H),
4.18-4.14 (m, 1H),
3.94-3.89 (m, 2H),
2.60-2.51 (m, 2H),
1.99-1.90 (m, 2H).;
LCMS: 436.4
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63

'"H NMR (400 MHz,
DMSO-ds) 6 14.09 (br s,
1H), 9.25 (Abqd, 1H),
8.33 (d,J=8.2 Hz, 1H),
7.67—-17.47 (m, 1H), 7.14
(m, 1H), 5.46 (m, 1H),
4.96 (m, 1H), 4.59 (dd, J
=9.6,4.0 Hz, 1H), 4.47
(q,J=17.8 Hz, 1H), 4.00
(m, 1H), 3.84 - 3.71 (m,
1H), 3.58 (s, 1H), 3.40
(s, 3H), 2.42 - 2.26 (m,
1H), 2.08 — 1.92 (m, 1H),
1.72 —1.57 (m, 1H), 1.37
(m, 1H); LCMS: 437

64

'H NMR (400 MHz,
DMSO-ds) § 14.12 (s,
1H), 9.58 - 9.35 (m, 2H),
8.29 (s, 1H), 7.37 - 7.12
(m, 3H), 5.72 (d, J= 6.2
Hz, 1H), 4.67 — 4.49 (m,
2H), 4.29 (s, 1H), 3.76
(m, 1H), 2.04 (m, 2H),
1.99 - 1.79 (m, 1H), 1.71
(s, 1H), 1.47 (m, 2H);
LCMS: 439

65

LCMS: 439

66

NH NH

1H-NMR (400 MHz,
CD30D) 6 ppm 8.17 (s,
1H), 7.38-7.34 (m, 3H),
7.10-7.06 (m, 1H),
6.01-5.95 (m, 1H),
4.17-4.12 (m, 1H),
4.07-4.03 (m, 1H),
2.19-2.17 (m, 1H),
1.96-1.94 (m, 1H),
1.76-1.73 (m, 2H),
1.60-1.57 (m, 2H).;
LCMS: 439.2

19
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N N 1H-NMR (400 MHz,
f XN CD30D) & ppm 8.15 (s,
N N 1H), 7.38-7.35 (m, 3H),

7.10-7.05 (m, 1H),
6.02-5.96 (m, 1H),

J 4.24-4.14 (m, 1H),

- F

67 G/ C P 4.03-3.99 (m, 1H),
F 2.24-2.19 (m, 1H),

“OH F 1.94-1.93 (m, 1H),
1.77-1.74 (m, 2H),
1.60-1.55 (m, 2H).;
F LCMS: 439.2

"H NMR (400 MHz,
DMSO-ds) 5 14.09 (s,
1H), 9.01 (d, J= 7.1 Hz,
H 1H), 8.19 (s, 1H), 7.31

NS N (m, 1H), 7.16 - 7.10 (m,

|( N 2H), 7.00 (m, 1H),
No 5.43-5.30 (m, 2H), 4.79
68 (d, J=5.6 Hz, 1H), 4.60
NH N (m, 1H), 4.48 — 4.33 (m,

o 2H), 4.33 - 4.22 (m, 1H),
3.78 (m, 1H), 3.56 (m,
F 1H), 2.77 - 2.59 (m, 1H),
e 2.10 (m, 2H), 1.99 — 1.76
(m, 2H), 1.46 (m, 1H),
1.27 - 1.15 (m, 1H);
LCMS: 445
TH-NMR (400 MHz,
F CDCI3) 6 ppm
N H 11.87-11.48 (m, 1H),
l( NN 8.50-8.46 (m, 1H),
E 7.06-6.65 (m, 3H),
o AN 6.40-6.39 (m, 0.5H),
5.62-5.59 (m, 0.5H),

o NH s N 4.46-3.95 (m, 6H),
3.55-3.51 (m, 2H),
2.42-2.11 (m, 1H),

“OH

2.04-1.76 (m, SH).;
LCMS: 445.1
H-NMR (400 MHz,
H CD30D) & ppm 8.35,
AN . 8.28 (s, 1H), 7.14-6.80
|r N (m, 3H), 6.43 (d, 0.5H, J
N F =17.6 Hz), 5.60 (dd,
- 0.5H, J = 7.6, 4.0 Hz),
VK N 4.52-4.31 (m, 2H),
o 4.05-3.89 (m, 3H),
2.48-2.41 (m, 2H),
2.12-2.06 (m, 4H),
o 1.94-1.61 (m, 2H).;
LCMS: 445.1

20
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71

1H-NMR (400 MHg,
CD30D) 6 ppm 8.33,
8.27 (s, 1H), 7.14-6.92
(m, 3H), 6.43 (d, 0.5H, J
= 8.0 Hz), 5.58 (dd,
0.5H,J = 8.0, 4.4 Hz),
4.39-4.31 (m, 2H),
4.15-4.08 (m, 2H),
394-3.91 (m, 1H),
2.48-2.43 (m, 2H),
2.12-2.06 (m, 3H),
1.76-1.51 (m, 3H).;
LCMS: 445.1

72

1H-NMR (400 MHz,
CD30D) 3 ppm 8.42
(br.s, 1H), 8.31 (br.s,
1H), 8.26 (s, 1H),
7.63-7.61 (m, 1H),
5.46-5.26 (m, 2H),
4.50-4.37 (m, 1H),
4.26-4.21 (m, 1H), 3.97
(br.s, 2H), 3.80-3.77 (m,
1H), 2.80-2.76 (m, 1H),
2.33-2.30 (m, IH),
2.29-2.27 (m, 1H),
2.07-2.00 (m, 1H),
1.69-1.67 (m, 1H),
1.52-1.51 (m, 1H).;
LCMS: 446.1

73

1H-NMR (400 MHz,
CD30D) 6 ppm 8.52 (s,
1H), 8.41 (s, 1H),
8.35-8.29 (m, 1H), 7.76
(d, 1H, J = 9.2 Hz),
5.57-5.36 (m, 2H),
4.96-4.94 (m, 1H),
4.60-4.51 (m, 1H),
3.98-3.89 (m, 3H),
3.50-3.47 (m, 2H),
3.24-3.21 (m, 1H),
2.88-2.86 (m, 1H),
2.18-2.09 (m, 2H),
1.75-1.71 (m, 1H).;
LCMS: 446.1

21
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74

N
A
W

1H-NMR (400 MHz,
CD30D) 6 ppm 8.60
(br.s, 2H), 8.35 (s, 1H),
7.75 (d, 1H, J = 9.2 Hz),
5.57-5.35 (m, 2H),
4.59-4.45 (m, 1H),
4.09-4.05 (m, 1H),
3.95-3.91 (m, 2H),
3.65-3.75 (m, 1H),
3.53-3.50 (m, 1H),
3.40-3.35 (m, 1H),
2.88-2.86 (m, 1H),
2.29-2.27 (m, 2H),
1.97-1.93 (m, 1H),
1.66-1.63 (m, 1H).;
LCMS: 446.2

75

1H-NMR (400 MHz,
CD30D) 6 ppm
8.89-8.87 (m, 0.5H),
8.52-8.43 (m, 1H), 8.39
(s, IH), 8.13-8.10 (m,
0.5H), 7.77 (d, 1H, J =
9.2 Hz), 5.55-5.40 (m,
2H), 5.16-5.01 (m, 2H),
4.60-4.37 (m, 2H),
4.17-4.15 (m, 1H),
2.89-2.86 (m, 1H),
2.66-2.56 (m, 1H),
2.44-2.42 (m, 1H),
2.30-2.20 (m, 1H),
1.98-1.88 (m, 2H).;
LCMS: 448.1

76

TH-NMR (400 MHz,
CD30D) 6 ppm
8.87-8.86 (m, 0.5H),
8.67-8.50 (m, 1H), 8. 46
(s, IH), 8.12-8.10 (m,
0.5H), 7.75-7.73 (m,
1H), 5.54-5.24 (m, 2H),
5.16-5.03 (m, 2H),
4.58-4.37 (m, 2H),
4.11-4.07 (m, 1H),
2.87-2.85 (m, 1H),
2.55-2.47 (m, 2H),
2.26-2.01 (m, 1H),
1.95-1.84 (m, 2H).;
LCMS: 448.1

22
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77

1H-NMR (400 MHz,
CD30D) 6 ppm 8.43 (d,
1H, J =5.2 Hz),
7.06-6.99 (m, 1H),
6.96-6.87 (m, 1H),
5.57-5.48 (m, 1H), 5.00
(s, 1H), 4.45-4.41 (m,
1H), 4.20-4.19 (m, 1H),
4.12-4.07 (m, 1H), 3.98
(s, 1.5H), 3.89 (s, 1.5H),
3.71 (s, 1.5H), 3.22 (s,
1.5H), 2.53-2.49 (m,
1H), 2.25-2.21 (m, 1H),
1.90-1.79 (m, 2H).;
LCMS: 449.1

78

1H-NMR (400 MHz,
CD30D) 6 ppm 8.34 (s,
1H), 7.14-7.00 (m, 3H),
5.59-5.55 (m, 1H),
5.48-5.32 (m, 1H),
4.46-4.33 (m, 3H),
4.23-4.12 (m, 2H),
3.97-3.94 (m, 1H),
3.69-3.68 (m, 2H),
2.85-2.75 (m, 1H),
2.16-2.09 (m, 1H).;
LCMS: 449.1

79

1H-NMR (400 MHz,
CD30D) 6 ppm 8.41 (s,
1H), 8.35 (s, 1H),
7.20-7.16 (m, 1H),
7.07-7.01 (m, 2H),
5.76-5.73 (m, 1H),
4.84-4.75 (m, 1H),
4.25-4.08 (m, 3H),
3.64-3.61 (m, 1H),
2.81-2.78 (m, 1H),
2.41-2.38 (m, 2H),
2.00-1.68 (m, 5H).;
LCMS: 453.5

23
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80

'"H NMR (500 MHz,
DMSO-ds) 6 14.35 (s,
1H),9.60 (q,/=17.8,7.0
Hz, 1H), 8.33 (s, 1H),
7.84 (dd, J=8.7, 5.4 Hz,
1H), 7.39 — 7.16 (m, 2H),
4.72 (d, J= 6.1 Hz, 2H),
4.04 (qd,J=17.9,4.0 Hz,
1H), 3.96 (dd, J=11.1,
4.0 Hz, 1H), 3.78 (dt, J=
11.5, 4.5 Hz, 1H), 3.65
(td, J=8.2,4.3 Hz, 1H),
3.48 —3.38 (m, 1H), 3.23
—3.15 (m, 1H), 1.89 (dq,
J=12.7,4.1 Hz, 1H),
1.49 (dtd, J=13.2, 8.9,
4.0 Hz, 1H), 1.25 (dt, J=
13.3, 7.9 Hz, 1H);
LCMS: 455

81

1H-NMR (400 MHz,
CD30D) & ppm 8.37 (s,
1H), 7.80-7.71 (m, 1H),
7.29-7.27 (m, 1H),
7.21-7.17 (m, 1H),
4.74-4.67 (m, 2H),
4.44-4.30 (m, 1H), 4.11
(s, 1H), 4.02-4.01 (m,
1H), 2.50-2.40 (m, 1 H),
2.15-2.12 (m, 1H),
1.78-1.77 (m, 1H),
1.70-1.67 (m, TH).;
LCMS: 455.1

82

1H-NMR (400 MHz,
CD30D) 6 ppm 8.39 (s,
1H), 8.33 (s, 1H),
7.22-6.90 (m, 3H), 5.74
(br.s, 1H), 4.83-4.73 (m,
1H), 4.51-4.42 (m, 2H),
4.26-4.17 (m, 2H),
3.98-3.95 (m, 1H),
3.82-3.71 (m, 3H),
2.87-2.75 (m, 1H),
2.53-2.50 (m, 1H).;
LCMS: 455.4

24
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83

TH NMR (500 MHz,
DMSO-ds) 5 14.12 (s,
1H), 9.51 (t,J= 6.2 Hz,
1H), 9.33 (d, J=17.7 Hz,
1H), 8.28 (s, 1H), 7.64
(dd, J=82, 3.0 Hz, IH),
7.15(dd,J=9.2,3.1 Hz,
1H), 5.09 (d,J=4.9 Hz,
1H), 4.60 (d, J= 6.1 Hz,
2H), 4.05 (dd, J=7.7,
4.1 Hz, 1H), 3.96 (dd, J
=11.2,4.1 Hz, 1H), 3.82
~3.75 (m, 1H), 3.65 (d, J
=49 Hz, 1H),3.43 (t,J
=9.4 Hz, 1H), 3.17 (dd,
J=112, 7.6 Hz, 1H),
1.89 (d, J= 12.9 Hz,
1H), 1.52 — 1.44 (m, 1H);
LCMS: 456

84

NH

'H NMR (400 MHz,
DMSO-ds) & 14.11 (s,
1H), 9.60 - 9.39 (m, 2H),
8.28 (s, 1H), 7.32-7.24
(m, IH), 7.17 (m, 1H),
5.21 (d, J=5.2 Hz, 1H),
4.56 (d, J= 6.1 Hz, 2H),
429 (m, 1H),3.96 (d,J=
6.7 Hz, 1H), 3.29 - 3.18
(m, 1H), 2.97 (s, 3H),
2.84 (s, 3H), 2.30 (m,
1H), 2.14 (m, 1H), 1.78 —
1.61 (m, 2H); LCMS:
460

85

08
A
)

TH-NMR (400 MHz,
CD30D) & ppm 8.51 (s,
1H), 8.41 (s, 1H), 8.32
(s, 1H), 7.76 (d, 1H, J =
9.2 Hz), 5.56-5.40 (m,
2H), 4.87-4.82 (m, 1H),
4.59-4.50 (m, 1H),
4.11-3.97 (m, 2H),
3.48-3.45 (m, 1H),
2.88-2.86 (m, 1H),
2.27-1.80 (m, 2H),
1.78-1.67 (m, 2H),
1.59-1.46 (m, 3H).;
LCMS: 460.1

25
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86

1H-NMR (400 MHz,
CD30D) 6 ppm
8.25-8.19 (m, 1H),
7.14-6.85 (m, 3H),
5.63-5.59 (m, 1H), 5.42
(d, 1H, J=52.4 Hz), 4.83
(brs, 1H), 4.48-4.31 (m,
3H), 4.12-3.99 (m, 1H),
2.88-2.80 (m, 1H),
2.42-2.39 (m, 1H),
2.25-2.20 (m, 2H),
1.92-1.89 (m, 1H),
1.69-1.64 (m, 1H).;
LCMS: 462.4

87

1H-NMR (400 MHz,
CD30D) 6 ppm
8.26-8.19 (m, 1H),
7.15-6.86 (m, 3H),
5.63-5.59 (m, 1H), 5.42

(d, 1H, J = 52.0 Hz),
4.85-4.80 (m, 1H),
4.47-4.31 (m, 3H),
4.11-4.03 (m, 1H),
2.83-2.78 (m, 1H),
2.49-2.43 (m, 1H),
2.23-2.20 (m, 2H),
1.87-1.83 (m, 1H),
1.70-1.65 (m, 1H).;

LCMS: 462.4

88

n

'H-NMR (400 MHz,
CDs30D) é ppm 8.25 (s,
1H), 7.17-7.03 (m, 3H),
5.62 (t, 1H, J= 8.8 Hz),

5.43 (d, 1H,J=52.0
Hz), 4.86-4.81 (m, 1H),

4.50-4.40 (m, 2H),
4.12-4.08 (m, 1H),
3.93-3.84 (m, 1H),
2.89-2.79 (m, 1H),
2.41-2.38 (m, 1H),
2.12-2.05 (m, 2H),
1.76-1.75 (m, 1H),
1.56-1.55 (m, 1H);
LCMS: 463

26
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"H NMR (400 MHz,
DMSO-ds) 5 14.02 (s,
IH), 9.23 (d,J=7.0 Hz,
N n 1H), 8.24 (s, 1H), 7.41
SN (qd, J=9.4, 4.9 Hz, 1H),
f N 7.12 (ddt, J=11.4, 7.6,
N 2.0 Hz, 1H), 5.48 (m,
% 1H), 4.90 (m, 1H), 4.46
NH (m, 1H), 4.36 (m, 2H),
o 4.09 (m, 1H), 3.89 — 3.83
(m, 1H), 3.59 (m, 1H),
2.49 —2.38 (m, 1H), 2.30
HO oH ~2.10 (m, 2H), 1.97 -
1.79 (m, 3H), 1.54 (m,
2H), 1.37 — 1.24 (m, 2H);
LCMS: 463
N
|( AN
N~
90 ) NH NH LCMS: 463
—0 \
“OH
HO
N
( AN
N~
91 o) NH NH LCMS: 463
>\ S
—0
OH
HO

27
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92

1H-NMR (400 MHz,
CD30D) 8 ppm 8.34 (s,
1H), 7.14-6.86 (m, 3H),
5.63-5.59 (m, 1H),
5.51-5.35 (m, 1H),
4.50-4.41 (m, 1H),
4.10-4.06 (m, 1H),
3.98-3.92 (m, 2H),
3.75-3.70 (m, 1H),
3.52-3.41 (m, 1H),
3.39-3.36 (m, 1H),
2.84-2.81 (m, 1H),
2.25-2.00 (m, 1H),
2.00-1.96 (m, 1H),
1.67-1.64 (m, 1H),
1.38-1.28 (m, 1H),;
LCMS: 463.1

93

Q
o z
I I
o
Z
-rl\

1H-NMR (400 MHz,
CD30D) 8 ppm
8.14-8.04 (m, 1H),
7.02-6.74 (m, 3H),
5.73-5.48 (m, 1H),
5.37-5.24 (m, 1H),
4.36-4.10 (m, 2H),
3.87-3.76 (m, 2H),
3.44-3.38 (m, 2H),
3.18-3.10 (m, 1H),
2.76-2.72 (m, 1H),
2.10-1.88 (m, 2H), 1.52
(brs, 1H), 1.33-1.17 (m,
1H).; LCMS: 463.1

94

1H-NMR (400 MHz,
CD30D) 6 ppm 8.53 (s,
1H), 8.46-8.43 (m, 1H),
8.29-8.24 (m, 1H),
7.81-7.66 (m, 1H),
5.81-5.78 (m, 1H),
4.89-4.85 (m, 1H),
4.57-4.52 (m, 2H),
4.50-4.48 (m, 1H),
4.13-4.11 (m, 1H),
3.88-3.85 (m, 1H),
3.12-3.11 (m, 1H),
2.62-2.59 (m, 1H),
2.44-2.42 (m, 1H),
2.08-2.05 (m, 1H),
1.82-1.77 (m, 1H),
1.55-1.53 (m, 1H).;
LCMS: 464.1

28
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95

\
A\
W

1H-NMR (400 MHz,
CD30OD) 6 ppm
8.15-8.09 (m, 1H),
7.03-6.74 (m, 3H),
5.52-5.47 (m, 1H), 5.31

(d, 1H, J=52.0 Hz),
5.06-4.92 (m, 2H),
4.44-4.38 (m, 2H),
3.99-3.96 (m, 1H),
2.72-2.70 (m, 1H),
2.45-2.32 (m, 2H),
1.84-1.75 (m, 3H).;

LCMS: 465.1

96

1H-NMR (400 MHz,
CD30D) 6 ppm
8.22-8.10 (m, 1H),
7.05-6.75 (m, 3H),
5.51-5.47 (m, 1H), 5.31
(d, 1H, J =52.0 Hz), 4.99
(d, 1H, J = 54.0 Hz),
4.44-4.29 (m, 2H),
4.02-3.99 (m, 1H),
2.90-2.72 (m, 1H),
2.47-2.35 (m, 2H),
2.12-1.64 (m, 3H).;
LCMS: 465.1

97

1H-NMR (400 MHz,
CD30D) 6 ppm 8.28 (s,
1H), 7.15-7.11 (m, 2H),
7.04-7.02 (m, 1H), 4.66

(s, 2H), 4.51-4.45 (m,
1H), 4.28-4.23 (m, 1H),
3.84-3.80 (m, 1H), 2.96

(s, 3H), 2.75-2.70 (m,
1H), 2.53-2.50 (m, 1H),

2.15-2.06 (m, 2H).;

LCMS: 467.1

98

1H-NMR (400 MHz,
CD30D) 6 ppm 8.28 (s,
1H), 7.15-7.11 (m, 2H),
7.09-7.02 (m, 1H), 4.66

(s, 2H), 4.51-4.45 (m,
1H), 4.28-4.25 (m, 1H),
3.84-3.80 (m, 1H), 2.96

(s, 3H), 2.75-2.70 (m,
1H), 2.54-2.52 (m, 1H),

2.13-2.06 (m, 2H).;
LCMS: 467.1

29
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99

T
O,

TH-NMR (400 MHz,
CD30D) & ppm 8.40,
8.36 (d, 1H, J = 11.6 Hz),
7.85-7.80 (m, 1H),
7.25-7.17 (m, 2H), 5.60
(s, 1H), 5.57 (s, 1H),
4.40-4.35 (m, 1H),
4.16-3.98 (m, 2H), 3.69
(s, 1.5H), 3.23 (s, 1.5H),
2.49-2.43 (m, 1H),
2.21-2.20 (m, 1H),
1.85-1.64 (m, 2H).;
LCMS: 469.1

100

1H-NMR (400 MHz,
CD30D) ¢ ppm
8.28-8.22 (m, 1H),
7.19-6.90 (m, 3H),
5.78-5.76 (m, 1H),
4.85-4.80 (m, 1H),
4.71-4.69 (m, 1H),
4.19-4.17 (m, 2H),
4.09-4.08 (m, 2H),
3.75-3.74 (m, 1H),
3.59-3.48 (m, 2H),
2.86-2.76 (m, 1H),
2.51-2.35 (m, 1H),
2.13-1.96 (m, 1H),
1.71-1.60 (m, 1H).;
LCMS: 469.4

101

1H-NMR (400 MHz,
CD30D) 6 ppm 8.34 (s,
1H), 7.35 (br.s, 1H), 7.20
(d, IH,J=6.8 Hz), 7.13
(t, IH, J=8.0 Hz), 4.71
(s, 2H), 4.41-4.35 (m,
1H), 4.12 (br.s, 1H),
4.01-3.99 (m, 1H),
2.45-2.40 (m, 1H),
2.15-2.11 (m, 1H),
1.80-1.68 (m, 2H).;
LCMS: 471.1

30
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102

N
2N

N\ N

OH

NH

NH

1H-NMR (400 MHz,
CDCI13) 6 ppm 11.11 (d,
1H, J = 6.0 Hz), 8.67 (s,
1H), 7.84-7.82 (m, 1H),
7.04-6.92 (m, 3H), 4.64
(d, 2H, J = 6.4 Hz), 4.41
(brs, 1H), 4.29 (br.s,
1H), 3.42-3.38 (m, 2H),
3.25-3.22 (m, 2H),
3.09-3.07 (m, 1H),
2.79-2.77 (m, 1H).;
LCMS: 472.2

103

'H NMR (400 MHz,
DMSO-ds) 6 14.32 (s,
1H), 10.13(d, J=9.9

Hz, 1H), 8.99(d,/=17.6
Hz, 1H), 8.30 (s, 1H),
8.14 - 8.03 (m, 1H), 7.41
(m, 2H), 6.40 (m, 1H),
5.11 (s, 1H), 4.03 (m,
3H), 3.80 (m, 1H), 3.67
(m, 1H), 3.54 - 3.42 (m,
1H), 3.21 (m, 1H), 1.90
(dq,J=12.7,4.3 Hz,
1H), 1.50 (dq, /= 13.7,
5.1 Hz, 1H); LCMS: 473

104

LCMS: 475

105

1H-NMR (400 MHz,
CD30D) 6 ppm
8.32-8.25 (m, 1H),
7.15-6.87 (m, 3H),
5.62-5.58 (m, 1H),
5.51-5.38 (m, 1H),
4.94-4.90 (m, 1H),
4.51-4.47 (m, 1H),
4.14-4.07 (m, 1H), 4.02
(br.s, 1H), 3.52-3.49 (m,
1H), 2.83-2.79 (m, 1H),
2.27-2.24 (m, 1H),
2.14-2.05 (m, 1H),
1.88-1.80 (m, 2H),
1.60-1.48 (m, 3H).;
LCMS: 477.1

31
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106

1H-NMR (400 MHz,
CD30D) 6 ppm
8.32-8.25 (m, 1H),
7.15-6.87 (m, 3H),
5.62-5.58 (m, 1H),
5.51-5.38 (m, 1H),
4.94-4.90 (m, 1H),
4.51-4.47 (m, 1H),
4.14-4.07 (m, 1H), 4.02
(brs, 1H), 3.52-3.49 (m,
1H), 2.83-2.79 (m, 1H),
2.27-2.24 (m, 1H),
2.14-2.05 (m, 1H),
1.88-1.80 (m, 2H),
1.60-1.48 (m, 3H).;
LCMS: 477.1

107

1H-NMR (400 MHz,
CD30D) 6 ppm
8.35-8.27 (m, 1H),
7.16-7.01 (m, 3H),
5.63-5.59 (m, 1H), 5.44

(d, 1H, J=52.0 Hz),
4.51-4.32 (m, 2H),
4.04-3.75 (m, 5H),
3.60-3.57 (m, 1H),
3.39-3.38 (m, 1H),
2.86-2.80 (m, 1H),
2.27-2.13 (m, 1H);

LCMS: 479

108

1H-NMR (400 MHz,
CD30D) 8 ppm
8.22-8.16 (m, 1H),
7.15-7.11 (m, 1H),
7.05-7.01 (m, 1H),
6.94-6.92 (m, 1H),
5.79-5.75 (m, 1H),
4.82-4.75 (m, 1H),
4.46-4.41 (m, 1H),
4.04-4.02 (m, 1H),
3.82-3.79 (m, 1H),
2.98-2.94 (m, 1H),
2.52-2.36 (m, 2H),
2.01-1.92 (m, IH),
1.71-1.60 (m, 1H),
1.32-1.29 (m, 1H),
1.23-1.19 (m, 1H).;
LCMS: 481.1

32
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109

1H-NMR (400 MHz,
CDCI3) 6 ppm 11.26 (d,
1H, J = 6.0 Hz), 8.67 (s,
1H), 7.94-7.91 (m, 1H),
7.00-6.76 (m, 3H), 4.55
(d, 2H, J = 6.0 Hz), 4.39
(br.s, 1H), 4.28 (br.s,
1H), 3.82 (s, 3H),
3.39-3.35 (m, 2H),
3.25-3.22 (m, 2H),
3.09-3.08 (m, 1H),
2.79-2.78 (m, 1H).;
LCMS: 484.2

110

1H-NMR (400 MHz,
CD30D) 6 ppm 8.40,
8.35 (s, 1H), 7.40 (br.s,
IH), 7.20-7.14 (m, 2H),
5.51 (s, 1H), 4.94 (d, 1H,
J=9.6 Hz), 4.41-4.36
(m, 1H), 4.15-3.97 (m,
2H), 3.65 (s, 1.5H), 3.18
(s, 1.5H),2.48-2.42 (m,
1H), 2.19-2.14 (m, 1H),
1.82-1.65 (m, 2H).;
LCMS: 485.1

111

‘OH

NH

1H-NMR (400 MHz,
CDCI3) 6 ppm 8.77 (br.s,
1H), 7.83 (d, IH,J =84
Hz), 7.10-6.97 (m, 3H),
5.45-5.41 (m, 1H), 4.44

(br.s, 1H), 4.35 (br.s,
1H), 3.51-3.43 (m, 2H),
3.36-3.33 (m, 2H), 3.21
(d, 1H, J = 8.0 Hz), 2.85
(d, 1H,J=2.0 Hz), 1.67

(d, 1H, J = 6.8 Hz).;

LCMS: 486.2

33
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112

1H-NMR (400 MHz,
CD30D) 6 ppm
8.38-8.32 (m, 1H),
7.17-6.67 (m, 3H), 5.77
(dd, 1H,J=9.2, 6.0 Hz),
4.83-4.77 (m, 1H),
4.40-4.37 (m, 1H),
4.30-4.26 (m, 1H),
3.94-3.76 (m, 1H),
3.05-2.99 (m, 1H),
2.57-2.50 (m, 1H),
1.70-1.65 (m, 1H),
1.48-1.46 (m, 1H),
1.25-1.23 (m, 1H),
0.64-0.61 (m, 1H).;
LCMS: 493.1

113

A OH

1H-NMR (400 MHz,
CDCI3) 6 ppm 11.10 (d,
1H, J = 6.0 Hz), 8.69 (s,
1H), 7.80 (s, 1H),
7.28-7.26 (m, 1H),
6.92-6.87 (m, 2H), 4.33
(br.s, 1H), 4.26 (br.s,
1H), 3.46-3.44 (m, 1H),
3.31-3.25 (m, 1H),
3.12-3.10 (m, 1H),
2.73-2.72 (m, 1H),
1.32-1.24 (m, 4H).;
LCMS: 498.2

114

LCMS: 513

115

1H-NMR (400 MHz,
CD30D) & ppm 8.26 (s,
IH), 7.15-7.01 (m, 3H),
5.62-5.57 (m, 1H),
5.49-5.36 (m, 1H),
4.44-4.41 (m, 2H),
4.17-4.12 (m, 1H),
3.75-3.68 (m, 1H), 2.96
(s, 3H), 2.80-2.70 (m,
1H), 2.68-2.64 (m, 1H),
2.41-2.39 (m, 1H),
2.10-2.00 (m, 4H).;
LCMS: 525.1

34
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116

TH-NMR (400 MHz,
CD30D) & ppm 8.26 (s,
1H), 7.15-7.01 (m, 3H),
5.61-5.57 (m, 1H),
5.49-5.36 (m, 1H),
4.44-4 41 (m, 2H),
4.17-4.12 (m, TH),
3.75-3.68 (m, 1H), 2.96
(s, 3H), 2.80-2.70 (m,
1H), 2.68-2.64 (m, 1H),
2.41-2.39 (m, 1H),
2.10-2.00 (m, 4H).;
LCMS: 525.1

117

TH-NMR (400 MHz,
CD30D) & ppm 8.36 (s,
1H), 7.01-6.96 (m, 3H),
4.62 (s, 2H), 4.37-4.31
(m, 1H), 4.13 (br.s, 1H),
4.04-4.01 (m, 1H), 3.88
(s, 3H), 2.26-2.24 (m,
[H), 2.46-2.39 (m, 1H),
2.16-2.14 (m, 1H),
1.82-1.72 (m, 2H).;
LCMS:ND

118

TH NMR (500 MHz,
DMSO-ds) & 14.01 (d, J
=41.7 Hz, 1H), 9.31 (d,
J=17.6 Hz, 1H), 8.98 (d,
J=17.5Hz, 1H), 8.29 (d,
J=9.0 Hz, 1H), 7.36 -

7.07 (m, 3H), 5.33 (s,

1H), 4.81 (dd, J=9.2,
5.0 Hz, 2H), 4.48 — 4.23
(m, 3H), 3.72 - 3.55 (m,

1H), 3.49 (s, 2H), 3.05

(s, 1H), 1.56 (dt, J =
29.6, 6.3 Hz, 1H), 1.38 -
1.20 (m, 1H), 1.08 (dq, J

=8.5,4.1 Hz, 1H)

119

IH-NMR (400 MHz,
CD30D) § ppm 8.37 (s,
1H), 7.18-7.04 (m, 3H),
5.61 (t, IH, J = 8.4 Hz),

5.47(d, 1H, J=51.6 Hz),

4.51-4.38 (m, 1H),
4.14-4.08 (m, 2H),
2.89-2.81 (m, 1H),
2.33-1.69 (m, 8H);
LCMS: 447

35
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120

N Ci

1H-NMR (400 MHz,
CD30D) 6 ppm 8.28 (s,
0.2H), 8.26 (s, 0.8H),
7.24-7.20 (m, 1H),
7.11-7.09 (m, 1H),
5.77-5.67 (m, 1H),
5.04-4.95 (m, 1H),
4.33-4.27 (m, 1H),
4.05-4.04 (m, 1H),
3.93-3.89 (m, 1H), 3.43
(s, 1.8H), 2.92 (s, 1.2H),
2.40-2.35 (m, 1H),
2.08-2.07 (m, 1H),
1.72-1.71 (m, 1H),
1.62-1.59 (m, 1H);
LCMS: 453

121

"H NMR (500 MHz,
DMSO-de) & 14.14 (s,
[H), 9.01 (d, J=7.2 Hz,
1H), 8.38 — 8.05 (m, 1H),
7.78 (t, J= 1.5 Hz, 1H),
7.74 - 7.62 (m, 2H), 5.44
—5.31 (m, 2H), 4.92 (d, J
=4.0 Hz, 1H), 4.77 (dd,
J=214,14.1 Hz, 1H),
4.46 (dd, J=39.9, 14.0
Hz, 1H),4.18 (d,J=4.8
Hz, 1H), 3.79 (t, J = 4.7
Hz, 1H), 2.73 (dt, J =
16.8, 8.4 Hz, 1H), 2.20 —
1.99 (m, 2H), 1.78 - 1.60
(m, 3H), 1.56 — 1.32 (m,
2H)

122

TH-NMR (400 MHz,
CD30D) & ppm
8.23-8.15 (m, 1H),
7.36-7.31 (m, 1H),
7.15-7.14 (m, 1H), 7.06
(d, 1H, J=9.6 Hz),
6.96-6.94 (m, 1H), 5.41
(br.s, 1H), 5.37 (d, IH, J
=50.4 Hz), 4.60-4.33 (m,
4H), 4.81-4.70 (m, 1H),
2.83-2.74 (m, 1H),
2.20-2.15 (m, 1H),
1.75-1.63 (m, I1H),
1.46-1.40 (m, 1H),
1.38-1.17 (m, 2H),
0.54-0.51 (m, 1H);
LCMS: 457

36
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123

1H-NMR (400 MHz,
CD30D) 6 ppm 8.26 (s,
1H), 7.60 (s, 1H),
7.48-7.43 (m, 2H),
5.48-5.45 (m, 1H),
5.43-5.33 (m, 1H),
5.16-5.02 (m, 1H),
4.80-4.75 (m, 1H),
4.55-4.48 (m, 2H),
4.06-4.03 (m, 1H),
2.83-2.81 (m, 1H),
2.55-2.43 (m, 2H),
1.93-1.85 (m, 3H).;
LCMS: 472.1

124

1H-NMR (400 MHz,
CD30D) 6 ppm
8.24-8.17 (m, 1H),
7.15-7.01 (m, 3H),
5.61-5.57 (m, 1H), 5.41
(d, 1H, J =51.6 Hz),
4.88-4.86 (m, 1H),
4.43-4.37 (m, 2H),
4.09-4.00 (m, 1H),
3.87-3.85 (m, 1H), 3.28
(s, 3H), 2.82-2.80 (m,
1H), 2.45-2.24 (m, 3H),
1.78-1.69 (m, 2H);
LCMS: 477

125

1H-NMR (400 MHz,
CD30D) 8 ppm
8.24-8.17 (m, 1H),
7.14-6.84 (m, 3H),
5.61-5.57 (m, 1H), 5.41
(d, 1H, J = 51.6 Hz),
4.89-4.86 (m, 1H),
4.46-4.36 (m, 2H),
4.00-3.96 (m, 1H),
3.88-3.86 (m, 1H), 3.29
(s, 3H), 2.82-2.75 (m,
1H), 2.38-2.25 (m, 3H),
1.86-1.80 (m, 1H),
1.67-1.64 (m, 1H);
LCMS:477

37
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126

1H-NMR (400 MHz,
CD30D) 6 ppm 8.19 (s,
1H), 6.96-6.94 (m, 2H),
6.80-6.77 (m, 1H),
5.44-5.30 (m, 2H),
4.79-4.76 (m, 1H),
4.48-4.38 (m, 2H), 3.87
(brs, 1H), 3.65-3.53 (m,
1H), 2.84-2.74 (m, 1H),
2.05-2.00 (m, 2H),
1.78-1.72 (m, 2H),
1.53-1.35 (m, 3H).;
LCMS: 477.1

127

F. Cl

1H-NMR (400 MHz,
CD30D) 4 ppm
8.23-8.16 (m, 1H), 7.21
(s, 1H), 7.08-7.05 (m,
2H), 5.44-5.31 (m, 2H),
4.80-4.79 (m, 1H),
4.50-4.41 (m, 2H),
4.06-4.04 (m, 1H),
3.85-3.82 (m, IH),
2.83-2.77 (m, 1H),
2.38-2.36 (m, 1H),
2.07-2.00 (m, 2H),
1.74-1.71 (m, I1H),
1.52-1.49 (m, 1H).;
LCMS: 479

128

N Cl

1H-NMR (400 MHz,
CD30D) & ppm
8.23-8.20 (m, 2H), 7.59
(dd, 1H,J = 8.8, 3.2 Hz),
5.67-5.62 (m, 1H), 5.40
(d, 1H, J = 52.8 Hz),
4.63-4.40 (m, 3H),
4.03-4.01 (m, 1H), 3.80
(dd, 1H,J=7.2,4.4 Hz),
2.95-2.87 (m, 1H),
2.37-2.35 (m, 1H),
2.06-1.99 (m, 2H),
1.71-1.68 (m, 1H),
1.49-1.46 (m, [H). ;
LCMS: 480

38
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129

130

F. Cl

1H-NMR (400 MHz,
CD30D) 6 ppm
8.19-8.12 (m, 1H), 7.20
(s, IH), 7.05(d, 2H, J =
8.8 Hz), 5.43-5.30 (m,
2H), 4.77-4.76 (m, 1H),
4.49-4.39 (m, 2H), 3.87
(br.s, 1H), 3.56-3.53 (m,
1H), 2.81-2.75 (m, 1H),
2.15-2.13 (m, 1H),
1.81-1.73 (m, 2H),
1.58-1.35 (m, 4H).;
LCMS: 493.1

131

1H-NMR (400 MHz,
CDCI3) 6 ppm 8.38 (br.s,
1H), 7.32-7.22 (m, SH),
5.42-5.28 (m, 1H),
4.84-4.69 (m, 1H), 4.55
(br.s, 1H), 4.22 (brs,
1H), 4.04 (br.s, 1H), 3.51
(s, 1.5H), 3.07 (s, 1.5H),
2.42 (br.s, 1H), 2.13
(brs, 1H), 1.87 (br.s,
1H),1.71 (br.s, 1H).;
LCMS: 383.2

132

IH-NMR (400 MHz,
CDCI3) & ppm 9.80 (s,
0.5H), 9.64 (s, 0.5H),
8.38 (d, 1H, J = 5.2 Hz),
7.35-7.27 (m, 1H),
7.13-7.02 (m, 3H), 5.40
(s, 1H), 4.82 (d, IH,J =
4.8 Hz), 4.38 (brs, 1H),
4.22 (s, 1H), 3.95 (s,
1H), 3.57 (s, 1.5H), 3.09
(s, 1.5H), 2.52 (brss, [H),
2.10-2.05 (m, 1H), 1.96
(m, 1H), 1.89-1.82 (m,

1H).; LCMS: 401.1

39
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133

‘OH

I
O,

1H-NMR (400 MHz,
CD30D) 6 ppm
8.35-8.33 (m, 1H),
8.16-8.12 (m, 1H),
7.97-7.88 (m, 1H),
7.34-7.30 (m, 1H), 5.47
(s, 1H), 4.85 (s, 1H),
4.38 (brs, 1H), 4.15-4.12
(m, 1H), 4.03-3.98 (m,
1H), 3.70 (s, 1.5H),
3.35-3.25 (m, 1H), 3.22
(s, 1.5H), 2.48-2.40 (m,
1H), 2.14 (br.s, 1H),
1.81-1.75 (m, 1H).;
LCMS: 402.1

134

I
O,

\

1H-NMR (400 MHz,
CD30D) 6 ppm 8.36 (d,
1H, J = 4.8 Hz),
7.76-7.67 (m, 3H),
7.58-7.56 (m, 1H), 5.47
(d, 1H, J =2.4 Hz), 4.91
(s, 1H), 4.42-4.37 (m,
1H), 4.15-4.14 (m, 1H),
4.04-3.99 (m, 1H), 3.65
(s, 1.5H), 3.16 (s, 1.5H),
2.48-2.45 (m, 1H),
1.84-1.81 (m, 1H),
1.71-1.66 (m, 2H).;
LCMS: 408.1

135

1H NMR (400 MHz,
DMSO-d6) 5 13.98 (s,
1H), 9.26 (m, 1H), 8.26
(d,J=11.5 Hz, 1H), 7.99
(m, 1H), 7.45 - 7.28 (m,
2H), 5.47 (m, 1H), 5.02
(m, 1H), 4.25 (m, 1H),
3.94 (m, 1H), 3.56 (s,
1H), 3.30 (s, 3H), 3.09
(s, 1H), 2.22 - 2.03 (m,
1H), 1.91 (m, 1H), 1.84 —
1.64 (m, 2H), 1.64 — 1.34
(m, 2H).; LCMS: 410.2

40
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136

1H NMR (400 MHz,
DMSO-d6) & 13.89 (s,
1H), 9.10 (ABqd, 1H),
8.21(d,J=10.6 Hz, 1H),
7.87 (ddd, J = 8.3, 4.7,
3.3 Hz, 1H), 7.33 (ddd, J
=9.4,79,3.2 Hz, 1H),
4.97 (m, 2H), 4.46 (s,
1H), 4.27 - 4.12 (m, 1H),
3.99 —3.81 (m, 1H), 3.39
(d, ] = 6.3 Hz, 3H), 3.29
(s, 3H), 2.18 - 2.01 (m,
1H), 1.86 — 1.35 (m,
5H).; LCMS: 416.1

137

Cl

IH-NMR (400 MHz,
CD30D) é ppm 8.36 (s,
1H), 7.52-7.41 (m, 4H),

5.49 (s, 1H), 4.91 (s,
1H), 4.63-4.60 (m, 1H),

4.27 (brs, 1H), 4.04 (b.s,
1H), 3.67 (s, 1.7H), 3.21
(s, 1.3H), 2.56-2.55 (m,
1H), 2.23 (br.s, 1H), 1.90

(br.s, 1H), 1.71 (br.s,

1H).; LCMS: 417.1

138

1H-NMR (400 MHz,
CD30D) 6 ppm
8.36-8.30 (m, 2H),
7.79-7.74 (m, 1H),
7.42-7.38 (m, 1H), 5.44
(s, 1H), 4.96 (s, 1H),
4.41-4.34 (m, 1H),
4.15-3.97 (m, 2H), 3.97
(s, 1H), 3.25 (s, 2H),
2.47-2.42 (m, 1H),
2.17-2.15 (m, tH),
1.82-1.74 (m, 2H).;

LCMS: 418.0

41
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139

1H-NMR (400 MHz,
CD30D) 6 ppm 8.25 (d,
1H, J =5.2 Hz),
7.23-7.14 (m, 3H), 5.51
(s, 1H), 4.94 (s, 1H),
4.51-4.47 (m, 1H),
4.15-4.13 (m, 1H),
3.94-3.89 (m, 1H), 3.89
(s, 1.5H), 3.15 (s, 1.5H),
2.45-2.41 (m, 1H),
2.12-2.04 (m, 1H),
1.80-1.77 (m, 1H),
1.60-1.58 (m, 1H),
1.38-1.29 (m, 1H).;
LCMS: 419.1

140

1H-NMR (400 MHz,
CD30D) & ppm 8.40 (d,
1H, J = 8.8 Hz), 7.85 (dd,
1H, 1 =17.6,5.6 Hz),
7.31-7.22 (m, 2H),
6.22-6.17 (m, 1H),
6.09-6.04 (m, 1H), 5.61
(s, LH), 5.05 (s, 1H),
5.02-5.01 (m, 1H), 4.61
(dd, 1H,] = 14.8,2.8
Hz), 4.12 (td, 1H, J =
18.4, 5.6 Hz), 3.69 (s,
1.5H), 3.21 (s, 1.5H).;
LCMS: 424.1

141

1H-NMR (400 MHz,
CDCI3) 6 ppm 8.38 (br.s,
1H), 7.68-7.65 (m, 1H),
7.10-7.03 (m, 2H),
5.55-5.46 (m, 1H),
4.94-4.83 (m, 1H), 4.56
(brs, 1H), 4.21 (br.s,
1H), 4.09-4.02 (m, 1H),
3.58 (s, 1.5H), 3.11 (s,
1.5H), 2.42 (br.s, 1H),
2.10 (br.s, 1H), 1.85
(br.s, 1H), 1.69 (s, |H).;

LCMS: 426.1

42
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142

1H-NMR (400 MHz,
CD30D) é ppm 8.35 (d,
1H, J =5.6 Hz),
7.75-7.65 (m, 2H),
7.37-7.34 (m, 1H), 5.53
(s, 1H), 4.95 (s, 1H),
4.38-4.33 (m, 1H),
4.13-4.11 (m, 1H),
4.04-3.96 (m, 1H), 3.68
(s, 1.5H), 3.20 (s, 1.5H),
2.45-2.42 (m, 1H),
2.17-2.13 (m, 1H),
1.80-1.69 (m, 2H).;
LCMS: 426.1

143

1H-NMR (400 MHz,
CD30D) § ppm 8.32 (d,
1H, J = 8.4 Hz),
7.87-7.82 (m, 1H),
7.33-7.23 (m, 2H),
5.66-5.55 (m, 1H),
5.11-5.02 (m, 1H),
4.06-3.95 (m, 3H), 3.68
(s, 1.5H), 3.67-3.58 (m,
1H), 3.52-3.49 (m, 1 H),
3.25-3.23 (m, 1H), 3.22
(s, 1.5H), 2.20-2.11 (m,
IH), 1.82-1.74 (m, 1H).;
LCMS: 426.1

144

1H-NMR (400 MHz,
CD30D) 6 ppm 8.34 (s,
1H), 7.32-7.25 (m, 3H),
7.24-7.19 (m, 2H),
5.47-5.35 (m, 2H),
4.84-4.83 (m, 1H),
4.53-4.29 (m, 2H),
4.05-3.97 (m, 1H),
3.90-3.87 (m, 1H),
2.89-2.78 (m, 1H),
2.38-2.35 (m, 1H),
2.18-2.06 (m, 2H),
1.77-1.61 (m, 2H).;
LCMS: 427.1

43
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145

1H-NMR (400 MHz,
CD30D) 6 ppm 8.33 (s,
1H), 7.34-7.19 (m, 5H),
5.48-5.36 (m, 2H), 4.93
(br.s, 1H), 4.53-4.44 (m,
1H), 3.98-3.91 (m, 3H),
3.50-3.46 (m, 2H),
3.23-3.20 (m, 1H),
2.80-2.79 (m, 1H),
2.13-2.07 (m, 2H),
1.77-1.74 (m, 1H).;
LCMS: 427.2

146

1H-NMR (400 MHz,
CD30D) & ppm 8.17 (d,
1H, ] = 8.4 Hz),
7.78-7.72 (m, 1H),
7.21-7.11 (m, 2H), 5.52
(s, IH), 5.48-4.98 (m,
1H), 4.95 (s, 1H),
4.50-4.44 (m, 1H),
4.10-4.03 (m, 1H), 3.56
(s, 1.5H), 3.10 (s, 1.5H),
2.52-2.41 (m, 2H),
1.88-1.81 (m, 2H).;
LCMS: 428.1

147

1H NMR (400 MHz,
DMSO-d6) § 13.92 (br d,
IH), 9.19 (ABqd, 1H),
9.05 (d, J = 7.2 Hz, OH),
8.20 (d, J = 9.9 Hz, 1H),
7.87 (m, 1H), 7.33 (m,
1H), 4.97 (d, J = 3.8 Hz,
1H), 4.87 (dd, J = 14.6,
5.5 Hz, 1H), 4.51 — 4.42
(m, 2H), 4.34 (m, 1H),
3.88 (m, 1H), 3.65 (ddt, J
=26.8,7.3, 5.1 Hz, 1H),
3.40 (d, ] = 6.3 Hz, 3H),
3.29 (s, 3H), 2.20 (m,
1H), 1.87 (m, 1H), 1.52
(m, 1H), 1.36 — 1.15 (m,

1H).; LCMS: 432.1

44
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1H-NMR (400 MHz,

148

Cl

CD30D) § ppm 8.35 (d,
IH, J =4.4 Hz), 7.42 (d,
1H, J =2.4 Hz),
7.41-7.32 (m, 1H),
7.18-7.14 (m, 1H), 5.48
(s, IH), 4.91-4.89 (m,

1H), 4.40-4.36 (m, 1H),
4.15-4.13 (m, 1H),
4.05-3.99 (m, 1H), 3.66
(s, 1.5H), 3.17 (s, 1.5H),
3.47-2.44 (m, 1H),
2.18-2.14 (m, 1H),
1.82-1.80 (m, 1H),
1.71-1.65 (m, 1H).;
LCMS: 435.1
IH-NMR (400 MHz,

149

F LCMS: 436.1

CD30D) § ppm 8.35 (d,
1H, J = 12.4 Hz), 8.25 (d,
7.64-7.59 (m, 1H), 5.38
(s, 1H), 4.92 (s, IH),
4.16-3.88 (m, 4H), 3.72
(s, 1H), 3.59-3.39 (m,
2H), 3.26 (s, 2H),
2.13-2.00 (m, 1H),
1.78-1.68 (m, 1H).;

TH-NMR (400 MHz,

150

CD30D) & ppm 8.36 (dd,
]H, J = ]2,8, 20 HZ),

8.25(dd, 1H,J=9.2,2.0
Hz), 7.64-7.59 (m, 1H),
5.38 (s, 1H), 4.02-3.94
(m, 3H), 3.72 (s, 1H),
3.68-3.48 (m, 2H), 3.24
(s, 2H), 3.23-3.22 (m,
[H), 2.19-2.10 (m, 1H),
; 1.88-1.75 (m, 1H),;
LCMS: 436.1
1H-NMR (400 MHz,

151

CD30D) 6 ppm
8.27-8.23 (m, 2H),
7.61-7.57 (m, 1H), 5.32
(s, 1H), 5.24-5.10 (m,
1H), 4.94 (s, |H),
4.58-4.49 (m, 1H),
4.18-4.08 (m, 1H), 3.67
(s, 1H), 3.20 (s, 2H),

2.65-2.48 (m, 2H),
) 1.99-1.82 (m, 2H).;
LCMS: 438.1

45
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152

1H-NMR (400 MHz,
CD30D) & ppm 8.40 (d,
1H, J = 6.0 Hz),
7.88-7.84 (m, 1H),
7.36-7.24 (m, 2H), 5.62
(d, 1H, J=4.0 Hz), 5.07
(d, 1H, J = 5.6 Hz), 4.61
(dt, 1H, J =32.0, 5.6 Hz),
4.30(d, 1H, J=10.4 Hz),
3.94 (dd, 1H, J =20.8,
6.0 Hz), 3.72 (s, 1.5H),
3.23 (s, 1.5H), 1.84-1.78
(m, 1H), 1.59-1.53 (m,
1H), 1.32-1.28 (m, 1H),
0.71-0.66 (m, 1H).;
LCMS: 438.1

153

“OH

ZT
\/

1H-NMR (400 MHz,
CD30D) & ppm
8.33-8.32 (m, 1H),
7.32-7.18 (m, 6H),
5.48-5.35 (m, 2H),
4.92-4.90 (m, 1H),
4.49-4.45 (m, 1H),
4.39-4.36 (m, 1H),
4.24-4.20 (m, 1H),
3.74-3.73 (m, 1H),
2.83-2.75 (m, 1H),
2.24-2.10 (m, 1H),
1.70-1.67 (m, 1H),
1.48-1.46 (m, 1H),
1.28-1.20 (m, 1H),
0.65-0.59 (m, 1H).;
LCMS: 439.1

154

1H-NMR (400 MHz,
CD30D) 6 ppm 8.13
(br.s, 1H), 7.81 (br.s,
1H), 7.29 (br.s, 1H), 7.20
(br.s, 1H), 5.61 (br.s,
1H), 5.02-4.99 (m, 1H),
4.42 (br.s, 1H), 4.02-3.97
(m, 1H), 3.62 (s, 2H),
3.14 (s, 1H), 2.06 (s,
1H), 1.82-1.40 (m, SH). ;
LCMS: 440.3

46
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155

TH-NMR (400 MHz,

CD30D) & ppm 8.31 (s,

1H), 7.32-7.25 (m, 3H),
7.24-7.20 (m, 2H),
5.47-5.35 (m, 2H),
4.53-4.43 (m, 1H),
4.10-3.97 (m, 3H),
3.49-3.46 (m, 1H),
2.81-2.79 (m, 1H),
2.17-2.03 (m, 2H),
1.88-1.83 (m, 2H),
1.59-1.49 (m, 3H).;

LCMS: 441.1

156

HO

HO

Cl

1H-NMR (400 MHz,
CD30D) 6 ppm 8.33 (d,
1H, J = 8.0 Hz),
7.80-7.77 (m, 1H),
7.58-7.50 (m, 2H),
5.61-5.60 (m, 1H), 5.05
(d, 1H, J =4.8 Hz),
4.42-4.37 (m, 1H),
4.15-4.11 (m, 1H),
4.04-3.97 (m, 1H), 3.69
(s, 1.5H), 3.22 (s, 1.5H),
2.47-2.41 (m, 1H),
2.16-2.13 (m, 1H),
1.81-1.69 (m, 2H).;
LCMS: 442.1

157

HO

HO

1H-NMR (400 MHz,
CD30D) 6 ppm
8.32-8.24 (m, 1H),
7.35-7.31 (m, 1H),
7.14-6.93 (m, 3H),
6.10-5.96 (m, 2H),
5.47-5.03 (m, 2H),
4.83-4.87 (m, 1H),
4.52-4.38 (m, 2H),
4.07-3.94 (m, 1H),
2.83-2.67 (m, 1H),
2.17-2.01 (m, 1H).;
LCMS: 443.1

47
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158

1H-NMR (400 MHz,
CD30D) 6 ppm
8.39-8.32 (m, 1H),
7.39-6.97 (m, 4H),
5.51-5.35 (m, 2H),
4.96-4.91 (m, 1H),
4.49-4.46 (m, 1H),
4.06-3.92 (m, 3H),
3.55-3.49 (m, 2H),
3.26-3.24 (m, 1H),
2.85-2.83 (m, 1H),
2.21-2.11 (m, 2H),
1.78-1.72 (m, 1H).;
LCMS: 445.2

159

1H-NMR (400 MHz,
CD30D) & ppm 8.40 (s,
0.5H), 8.37 (s, 0.5H),
8.23 (dd, 1H,J=8.8,2.8
Hz), 7.64-7.59 (m, 1H),
5.36 (s, 1H), 4.89 (s,
1H), 4.57 (td, 1H, J =
492, 4.2 Hz), 4.29 (s,
0.5H), 4.26 (s, 0.5H),
3.90 (dd, 1H, J =26.4,
6.0 Hz), 3.70 (s, 1.5H),
3.25 (s, 1.5H), 1.82-1.81
(m, 1H), 1.56-1.48 (m,
[H), 1.30-1.27 (m, 1H),
1.68-1.62 (m, 1H).;
LCMS: 448.1

160

1H-NMR (400 MHz,
CD30D) & ppm 8.37 (d,
IH, ) = 4.4 Hz),
7.31-7.29 (m, 1H),
7.13-7.06 (m, 2H),
6.24-6.19 (m, 1H),
4.37-4.35 (m, 1H),
4.12-4.09 (m, 1H), 3.95
(s, 1H), 3.90-3.87 (m,
2H), 3.67-3.65 (m, 1H),
3.47-3.44 (m, 1H), 3.33
(s, 1.5H), 2.86 (s, 1.5H),
1.79(d, 1.5H, = 6.8
Hz), 1.66 (d, 1.5H, J =
6.4 Hz).; LCMS: 449.1

48
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161

1H-NMR (400 MHz,
CD30D) 6 ppm
8.25-8.19 (m, 2H), 7.16
(s, 1H), 5.33 (s, 1H),
4.94-4.88 (m, 1H),
4.54-4.46 (m, 1H),
4.03-3.95 (m, 1H), 3.66
(s, 1.5H), 3.60-3.58 (m,
1H), 3.21 (s, 1.5H),
2.20-2.00 (m, 1H),
1.85-1.81 (m, 2H),
1.60-1.35 (m, 3H).;
LCMS: 450.1

162

1H-NMR (400 MHz,
CD30D) 6 ppm
8.40-8.37 (m, 1H),
7.49-7.44 (m, 1H),
7.10-7.03 (m, 2H), 5.46
(s, 2H), 4.36-4.35 (m,
1H), 4.11-4.10 (m, 1H),
3.97-3.85 (m, 3H),
3.67-3.65 (m, 2.5H),
3.49-3.40 (m, 1H), 3.22
(s, 1.5H).; LCMS: 451

163

Cl

1H-NMR (400 MHz,
CD30D) 6 ppm 8.36 (d,
1H, J =4.0 Hz),
7.43-7.30 (m, 2H),
7.17-7.12 (m, 1H), 5.45
(s, 1H), 4.88-4.86 (m,
1H), 4.41-4.37 (m, 1H),
4.16-4.11 (m, 1H),
3.97-3.95 (m, 1H),
3.89-3.86 (m, 2H),
3.69-3.65 (m, 1H), 3.64
(s, 1.5H), 3.47-3.45 (m,
1H), 3.16 (s, 1.5H).;
LCMS: 451.1

164

IH-NMR (400 MHz,
CD30D) & ppm 8.30 (d,
IH, J = 5.6 Hz),
7.11-6.96 (m, 2H), 5.48
(s, 1H), 4.93 (s, 1H),
446 (d, 1H,J=7.6 Hz),
4.12-4.09 (m, 1H),
3.95-3.80 (m, 3H),
3.66-3.64 (m, 2.5H),
3.44-3.41 (m, 1H), 3.18
(s, 1.5H).; LCMS: 453.1

49
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165

TH-NMR (400 MHz,
CD30D) & ppm 8.33 (d,
1H, J = 6.4 Hz),
7.79-7.76 (m, 1H),
7.60-7.53 (m, 2H), 5.58
(d, 1H, J = 5.2 Hz), 5.03
(d, 1H, J = 5.2 Hz),
4.64-4.57 (m, 1H),
4.36-4.33 (m, 1H),
3.93-3.87 (dd, 1H, J =
17.2, 6.4 Hz), 3.69 (s,
1.5H), 3.02 (s, 1.5H),
1.80-1.76 (m, 1H),
1.55-1.51 (m, 1H),
1.29-1.25 (m, 1H),
0.67-0.62 (m, 1H). ;
LCMS: 454.1

166

NH N
NS.....,,O/ o
",I ,/F

1H-NMR (400 MHz,
CD30D) 6 ppm 8.47 (s,
1H), 8.38-8.23 (m, 2H),
7.70 (d, 1H, J = 9.6 Hz),
5.52-5.38 (m, 2H),
4.93-4.89 (m, 1H),
4.56-4.43 (m, 1H),
4.34-4.32 (m, 1H),
4.11-4.07 (m, 1H),
3.18-3.14 (m, 1H),
2.86-2.82 (m, 1H),
2.56-2.52 (m, 1H),
2.51-2.38 (m, 1H),
2.19-2.16 (m, 2H),
1.94-1.91 (m, IH),;
LCMS: 455.1

167

1H-NMR (400 MHz,
CD30D) 6 ppm 8.32 (s,
0.5H), 8.30 (s, 0.5H),
7.80-7.77 (m, 1H),
7.58-7.52 (m, 2H),
5.66-5.55 (m, 1H),
5.10-5.00 (m, 1H),
4.20-4.07 (m, 2H), 3.70
(s, 1.5 H), 3.66-3.59 (m,
1H), 3.22 (s, 1.5H),
2.14-2.07 (m, 1H),
1.90-1.82 (m, 2H),
1.64-1.55 (m, 3H). ;
LCMS: 456.1

50
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168

1H-NMR (400 MHz,
CD30D) & ppm
8.31-8.23 (m, 1H),
7.37-7.33 (m, 1H), 7.15
(d, 1H, J=8.0 Hz), 7.06
(d, 1H, J=10.0 Hz),
7.00-6.96 (m, 1H),
5.48-5.35 (m, 2H),
4.54-4.44 (m, 1H),
4.13-4.01 (m, 2H),
3.51-3.48 (m, 1H),
2.84-2.80 (m, 1H),
2.32-2.04 (m, 2H),
1.84-1.79 (m, 2H),
1.59-1.50 (m, 3H).;
LCMS: 459.2

169

1H-NMR (400 MHz,
CD30D) é ppm
8.37-8.29 (m, 1H),
7.44-6.96 (m, 4H), 5.46
(brs, 1H), 5.40 (d, 1H, J
=52.0 Hz), 4.87-4.82 (m,
1H), 4.47 (dd, 1H, J =
38.4, 14.8 Hz), 4.30 (brs,
1H), 4.05-3.83 (m, 2H),
3.75-3.58 (m, 2H),
3.55-3.36 (m, 2H),
3.09-2.81 (m, 1H),
2.21-2.08 (m, 1H).;
LCMS: 461.1

170

1H-NMR (400 MHz,
CD30D) 6 ppm 8.29 (s,
1H), 7.16-7.02 (m, 3H),
6.08-6.00 (m, 2H),
5.62-5.58 (m, 1H), 5.42
(d, 1H, J=52.4 Hz), 5.16
(br.s, 1H), 4.66-4.58 (m,
2H), 4.49-4.36 (m, 1H),
4.07-3.94 (m, 1H),
2.88-2.78 (m, 1H),
2.25-2.09 (m, 1H).;
LCMS: 461.1

51
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171

1H-NMR (400 MHz,
CD30D) 6 ppm
8.35-8.28 (m, 1H),
6.96-6.94 (m, 1H),
6.85-6.78 (m, 2H),
6.23-6.04 (m, 2H),
5.46-5.33 (m, 2H), 5.04
(br.s, 1H), 4.56-4.40 (m,
2H), 4.11-3.97 (m, 1H),
2.86-2.76 (m, 1H),
2.19-2.03 (m, 1H).;
LCMS: 461.1

172

1H-NMR (400 MHz,
CD30D) & ppm
8.32-8.23 (m, 1H),
7.16-7.09 (m, 3H),
6.10-5.98 (m, 2H),
5.66-5.61 (m, 1H), 5.43
(d, 1H, J = 52.0 Hz),
5.06-5.05 (m, 1H),
4.55-4.39 (m, 3H),
3.96-3.93 (m, 1H),
2.87-2.77 (m, 1H),
2.26-2.12 (m, 1H). ;
LCMS: 461.1

173

S
0
W

1H-NMR (400 MHz,
CD30D) & ppm 8.34 (s,
1H), 6.95 (d, 2H,J = 6.8
Hz), 6.87-6.67 (m, 1H),
5.46-5.33 (m, 2H),
4.91-4.89 (m, 1H),
4.53-4.50 (m, 1H),
4.34-4.30 (m, 1H),
4.05-4.04 (m, 1H),
3.91-3.88 (m, 1H),
2.84-2.78 (m, 1H),
2.38-2.37 (m, 1H),
2.10-2.06 (m, 2H),
1.74-1.61 (m, 2H).;
LCMS: 463.1

52
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174

1H-NMR (400 MHz,
CD30D) & ppm
8.33-8.26 (m, 1H), 6.98
(d, 1H,J = 6.4 Hz),
6.88-6.70 (m, 2H),
5.48-5.35 (m, 2H),
4.55-4.52 (m, 1H),
4.01-3.90 (m, 3H),
3.55-3.48 (m, 2H),
3.25-3.19 (m, 1H),
2.84-2.78 (m, 1H),
2.18-2.09 (m, 2H),
1.76-1.66 (m, 2H).;
LCMS: 463.1

175

1H-NMR (400 MHz,
CD30D) & ppm
8.32-8.24 (m, 1H),
7.17-6.96 (m, 3H),
5.69-5.65 (m, 1H), 5.46
(d, 1H, J =52.0 Hz),
4.94-4.89 (m, 1H),
4.57-4.37 (m, 1H),
4.03-3.88 (m, 3H),
3.52-3.48 (m, 2H),
3.24-3.22 (m, 1H),
2.87-2.81 (m, 1H),
2.16-2.10 (m, 2H),
1.74-1.71 (m, 1H). ;
LCMS: 463.1

176

I
O,

1H-NMR (400 MHz,
CD30D) 6 ppm
8.24-8.16 (m, 1H),
7.16-6.92 (m, 3H),
5.68-5.64 (m, 1H), 5.42
(d, 1H, J = 52.0 Hz),
4.91-4.89 (m, 1H),
4.48-4.41 (m, 2H),
4.06-4.04 (m, 1H),
3.84-3.81 (m, 1H),
2.86-2.80 (m, 1H),
2.40-2.35 (m, 1H),
2.09-2.01 (m, 2H),
1.74-1.72 (m, 1H),
1.53-1.51 (m, 1H). ;
LCMS: 463.1

53
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177

Cl

TH NMR (400 MHz,
DMSO-d6) & 14.17 (s,
IH), 8.99 (d, J = 7.2 Hz,
1H), 8.38 (d, J = 2.9 Hz,
1H), 8.26 (s, 1H), 7.87
(dd, 1 =8.9, 3.0 Hz, 1H),
5.67 — 5.34 (m, 3H), 4.92
(d, ] =3.9 Hz, 1H), 4.80
(dd, =214, 14.0 Hz,
1H), 4.59 — 4.34 (m, 1H),
4.18 (s, 1H), 3.85-3.75
(m, 1H), 2.87 = 2.71 (m,
1H), 2.26 — 2.00 (m, 2H),
1.66 (dg, J=13.1, 5.5
Hz, 2H), 1.58 — 1.34 (m,
2H).; LCMS: 464

178

1H-NMR (400 MHz,
CD30D) & ppm 8.37 (s,
1H), 6.97-6.95 (m, 2H),
6.84-6.79 (m, 1H),
5.47-5.41 (m, 1H), 5.10
(d, 1H, J = 53.6 Hz), 4.82
(s, 1H), 4.54-4.41 (m,
2H), 4.14-4.11 (m, 1H),
2.83-2.60 (m, 1H),
2.54-2.47 (m, 2H),
2.07-1.84 (m, 3H).;
LCMS: 465.1

179

N H = |N
~ \
f N .
N
NH N
(T °
“oH
S
N
D
N
No A/
NH N
FHn..G/ O
“OH
H
N
D
N
No
/
NH N
(T
S "on

1H-NMR (400 MHz,
CD30D) 3 ppm 8.42
(brs, 1H), 7.13-7.03 (m,
2H), 6.97-6.74 (m, 2H),
5.48 (d, 1H, J=1.6 Hz),
491 (s, 1H), 4.47-4.43
(m, 1H), 4.20-4.19 (m,
1H), 4.09-4.03 (m, 1H),
3.69 (s, 1.5H), 3.21 (s,
1.5H), 2.53-2.49 (m,
1H), 2.23-2.20 (m, 1H),
1.87-1.69 (m, 2H).;
LCMS: 467.1
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180

1H-NMR (400 MHz,
CD30D) § ppm 8.34 (s,
1H), 7.22-7.04 (m, 3H),
5.85(td, 1H, 1 =572, 4.4
Hz), 5.54-5.51 (m, 1H),
4.25-4.16 (m, 2H),
3.90-3.83 (m, 2H),
3.35-3.33 (m, 1H),
2.31-2.19 (m, 2H),
1.92-1.85 (m, 1H),
69-1.66 (m, 1H).; LCMS:
469.1

181

1H NMR (400 MHz,
DMSO-d6) 6 14.18 (s,
1H), 9.10 (d, J=7.3 Hz,
1H), 8.25 (s, 1H), 7.78
(s, 1H), 7.74 — 7.59 (m,
2H), 5.57 - 5.35 (m, 2H),
5.06 (d, J = 5.4 Hz, 1H),
4.76 — 4.63 (m, 1H), 4.50
(dd, J=39.8, 14.4 Hz,
1H), 4.09 (s, 2H), 3.69
(dd, J=11.3,4.5 Hz,
2H), 3.42 —3.37 (m, 1H),
3.09(dd,1=114,8.7
Hz, 1H),2.73 (dd, ] =
33.7,20.2 Hz, 1H), 2.09
(q,J=13.8, 11.9 Hz,
2H), 1.50 — 1.33 (m,
1H).; LCMS: 470

182

A
K

1H NMR (400 MHz,
DMSO0-d6) & 14.17 (s,
1H), 9.11 (d, ) = 7.8 Hz,
1H), 8.26 (s, 1H), 7.88 —
7.55 (m, 3H), 5.52 (s,
1H), 5.45 — 5.35 (m, 1H),
5.02 (d, ) =4.7 Hz, 1H),
473 (dd,J=21.9,13.9
Hz, 1H), 4.48 (dd, J =
39.7, 13.0 Hz, 1H), 4.03
(dd, J=17.5,3.7 Hz, 1H),
3.92(dd,J=11.1,3.7
Hz, 1H), 3.73 (dd, J =
11.0, 5.7 Hz, 1H), 3.56 —
3.46 (m, 1H), 3.43 — 3.34
(m, 1H), 3.18 (dd, J =
11.3, 6.5 Hz, 1H), 2.83 —
2.63 (m, 1H), 2.19 — 1.95
(m, 1H), 1.81 - 1.65 (m,
IH), 1.42 (d, ] = 4.4 Hz,
1H).; LCMS: 470

55
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183

1H-NMR (400 MHz,
CD30D) 6 ppm
8.33-8.26 (m, 1H),
7.84-7.81 (m, 1H), 7.36
(dd, 1H,J=9.2,2.0 Hz),
7.24-7.19 (m, 1H), 5.66
(dd, 1H,J =104, 8.0
Hz), 5.49 (d, 1H, ] =52.0
Hz), 4.95-4.89 (m, 1H),
4.65-4.56 (m, 1H),
3.97-3.89 (m, 3H),
3.51-3.48 (m, 2H),
3.25-3.22 (m, 1H),
2.90-2.86 (m, 1H),
2.28-2.11 (m, 2H),
1.74-1.70 (m, 1H).;
LCMS: 470.1

184

1H-NMR (400 MHz,
CD30D) 8 ppm
8.33-8.26 (m, 1H),
7.13-7.07 (m, 3H),
5.60-5.55 (m, 1H), 5.43

(d, 1H, J = 52.0 Hz),
4.47-4.33 (m, 2H),
4.13-4.09 (m, 1H),
3.20-3.14 (m, 2H),
2.83-2.78 (m, 1H),
2.53-2.51 (m, 1H),
2.49-2.38 (m, 1H),
2.21-2.15 (m, 2H),
1.92-1.89 (m, 1H).;

LCMS: 472.1

185

1H-NMR (400 MHz,
CD30D) 6 ppm
8.34-8.27 (m, 1H), 6.97
(d, 2H, J = 6.0 Hz),
6.85-6.80 (m, 1H),
5.48-5.34 (m, 2H),
4.92-4.86 (m, 1H),
4.72-4.61 (m, 1H),
4.42-4.36 (m, 2H),
4.13-4.12 (m, 1H),
3.17-3.13 (m, 1H),
2.85-2.80 (m, 1H),
2.54-2.51 (m, 1H),
2.44-2.40 (m, 1H),
2.21-2.16 (m, 1H),
1.94-1.90 (m, 1H).;
LCMS: 472.1
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186

1H-NMR (400 MHz,
CD30D) 6 ppm 8.24 (s,
1H), 7.82-7.79 (m, 1H),
7.34-7.31 (m, 1H),
7.21-7.03 (m, 1H),
5.65-5.61 (m, 1H), 5.45
(d, 1H, J=52.0 Hz), 5.10
(d, 1H, J = 53.6 Hz), 4.89
(s, 1H), 4.61-4.47 (m,
2H), 4.06-4.01 (m, 1H),
2.87-2.85 (m, 1H),
2.53-2.46 (m, 2H),
2.44-2.41 (m, 1H),
1.92-1.84 (m, 2H).;
LCMS: 472.1

187

1H-NMR (400 MHz,
CD30D) § ppm 8.25 (s,
[H), 7.83-7.80 (m, 1H),
7.34-731 (m, 1H),
7.21-7.13 (m, 1H),
5.65-5.61 (m, 1H), 5.45
(d, H, J=51.6 Hz), 5.08
(d, IH, J = 54.0 Hz), 4.78
(s, 1H), 4.61-4.47 (m,
2H), 4.15-4.07 (m, 1H),
3.06-2.85 (m, 1H),
2.55-2.42 (m, 2H),
2.25-2.00 (m, 1H),
1.94-1.82 (m, 2H).;
LCMS: 472.1

188

1H-NMR (400 MHz,
CD30D) 6 ppm
8.34-8.27 (m, 1H), 6.98
(d, 1H, J = 6.4 Hz),
6.85-6.69 (m, 2H),
5.48-5.35 (m, 2H),
4.64-4.42 (m, 3H),
4.29-4.25 (m, 1H), 3.78
(d, 1H, J = 5.6 Hz), 2.82
(br.s, 1H), 2.19-2.08 (m,
1H), 1.70-1.64 (m, 1H),
1.55-1.47 (m, 1H), 1.23
(s, 1H), 0.66-0.63 (m,

[H).; LCMS: 475.1

57
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189

08
N
)

1H-NMR (400 MHz,
CD30D) 6 ppm
8.31-8.23 (m, 1H),
7.18-6.95 (m, 3H),
5.66-5.62 (m, 1H), 5.45
(d, 1H, J = 52.0 Hz),
4.97-4.95 (m, 1H),
4.46-4.28 (m, 3H),
3.89-3.72 (m, 1H),
2.88-2.79 (m, 1H),
2.30-2.16 (m, 1H),
1.70-1.67 (m, 1H),
1.49-1.46 (m, 1H),
1.27-1.20 (m, 1H),
0.65-0.58 (m, 1H).;
LCMS: 475.1

190

H NMR (400 MHz,
DMSO-d6) § 14.16 (s,
IH), 9.15 (d,J = 7.4 Hz,
1H), 8.25 (s, 1H), 8.05
(d, J=2.9 Hz, 1H), 7.54
(dd, J=8.5,3.1 Hz, 1H),
5.56 — 5.32 (m, 2H), 5.07
(d, ) =5.4 Hz, 1H), 4.79
~4.62 (m, 1H), 4.53 —
427 (m, 1H), 4.09 (m,
1H), 3.91 (s,3H), 3.71
(m, 2H), 3.48 — 3.32 (m,
2H), 3.11 (m, 1H), 2.84 —
2.61 (m, 1H), 2.23 - 1.97
(m, 2H), 1.53 - 1.32 (m,
[H).; LCMS: 476.1

191

HO™

1H NMR (400 MHz,

DMSO-d6) § 14.11 (s,
1H), 8.90 (d, J = 7.4 Hz,
1H), 8.23 (s, 1H), 7.34 —
7.07 (m, 3H), 5.59 — 5.43
(m, 2H), 4.76 — 4.58 (m,
3H), 4.50 — 4.29 (m, 1H),
3.91 —3.76 (m, 1H), 3.58

~3.39 (m, 1H), 2.82 -
2.63 (m, 1H), 2.23 - 1.91
(m, 3H), 1.74 (d,J = 12.7
Hz, 1H), 1.32 - 1.05 (m,

2H).; LCMS: 477.1
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192

Cl

HO

1H-NMR (400 MHz,
CD30D) 6 ppm
8.35-8.28 (m, 1H), 7.20
(s, 1H), 7.07-6.93 (m,
2H), 6.22-5.98 (m, 2H),
5.46-5.33 (m, 2H),
5.04-5.03 (m, 1H),
4.64-4.43 (m, 2H),
4.00-3.97 (m, 1H),
2.85-2.76 (m, 1H),
2.19-2.03 (m, 1H).;
LCMS: 477.1

193

1H-NMR (400 MHz,
CD30D) é ppm
8.30-8.22 (m, 1H),
7.17-6.95 (m, 3H),
5.67-5.63 (m, 1H), 5.44
(d, 1H, J = 52.0 Hz),
4.93-4.87 (m, 1H),
4.50-4.37 (m, 1H),
4.11-4.08 (m, 1H), 3.99
(s, 1H), 3.49-3.46 (m,
1H), 2.83-2.82 (m, 1H),
2.24-2.03 (m, 2H),
1.86-1.78 (m, 2H),
1.59-1.47 (m, 3H).;
LCMS: 477.1

194

Cl

HO

1H-NMR (400 MHz,
CD30D) 6 ppm
8.32-8.25 (m, 1H),
8.21-8.09 (m, 1H),
7.61-7.48 (m, IH),
6.10-6.08 (m, 1H),
5.98-5.96 (m, 1H),
5.65-5.61 (m, 1H),
5.48-5.35 (m, 1H),
5.04-5.03 (m, 1H),
4.55-4.51 (m, 2H),
4.08-3.92 (m, 1H),
2.96-2.87 (m, 1H),
2.19-2.04 (m, 1H).;
LCMS: 478.1

195

N =~ / Cl

1H-NMR (400 MHz,
CD30D) 6 ppm 9.28
(br.s, 1H), 8.30-8.21 (m,
1H), 7.51 (br.s, 1H),
7.18-7.00 (m, 2H),
5.58-5.39 (m, 2H),
4.65-4.31 (m, 3H),
3.84-3.62 (m, 2H), 2.65
(br.s, 4H), 2.19-1.28 (m,
2H).; LCMS: 479.1

59
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196

No M/ Cl

1H-NMR (400 MHz,
CD30D) 6 ppm
8.36-8.28 (m, 1H),
7.46-7.42 (m, 1H),
7.09-6.91 (m, 2H), 5.75
(t, 1H,J = 8.8 Hz),
5.50-5.33 (m, 1H),
4.61-4.53 (m, 1H),
4.03-3.89 (m, 4H),
3.52-3.47 (m, 2H),
3.24-3.19 (m, 1H),
2.93-2.91 (m, 1H),
2.17-2.10 (m, 2H),
1.75-1.71 (m, 1H).;
LCMS: 479.1

197

1H-NMR (400 MHz,
CD30D) 6 ppm
8.35-8.28 (m, 1H), 6.97
(d, 1H, J = 6.4 Hz),
6.87-6.80 (m, 2H),
5.48-5.34 (m, 2H),
4.54-4.33 (m, 1H),
4.32-4.07 (m, 1H),
4.05-4.03 (m, 2H),
3.85-3.84 (m, 2H),
3.77-3.75 (m, 1H),
3.59-3.57 (m, 1H),
3.41-3.36 (m, IH),
2.86-2.79 (m, 1H),
2.20-2.04 (m, 1H).;
LCMS: 479.1

198

F. Cl

1H-NMR (400 MHz,
CD30D) 6 ppm 8.34 (s,
1H), 7.22 (s, 1H), 7.08
(d, 2H, J = 8.8 Hz),
5.47-5.34 (m, 2H),
4.86-4.82 (m, 1H),
4.55-4.50 (m, 1H),
3.97-3.90 (m, 3H),
3.54-3.46 (m, 2H),
3.23-3.21 (m, 1H),
2.83-2.81 (m, 1H),
2.17-2.07 (m, 2H),
1.76-1.73 (m, 1H).;
LCMS: 479.1

60
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199

1H-NMR (400 MHz,
CD30D) & ppm
8.30-8.23 (m, 1H),
7.07-7.03 (m, 1H),
6.92-6.91 (m, 1H),
6.13-6.06 (m, 1H),
6.04-5.97 (m, 1H),
5.62-5.58 (m, 1H), 5.41
(d, 1H, J=51.6 Hz),
5.08-5.07 (m, 1H),
4.55-4.35 (m, 2H),
4.05-3.93 (m, 1H),
2.86-2.76 (m, 1H),
2.24-2.08 (m, 1H).;
LCMS: 479.1

200

N
N
)

1H-NMR (400 MHz,
CD30D) 6 ppm
8.30-8.23 (m, 1H),
7.35-7.26 (m, 3H),
5.61-5.57 (m, 1H), 5.40

(d, 1H, J = 52.4 Hz),
4.52-4.36 (m, 1H),
4.03-3.87 (m, 4H),
3.53-3.47 (m, 2H),
3.24-3.21 (m, IH),
2.80-2.80 (m, 1H),
2.24-2.10 (m, 2H),
1.69-1.67 (m, 1H).;

LCMS: 479.1

201

1H-NMR (400 MHz,
CDCI3) & ppm 8.37-8.29
(m, 1H), 7.35-7.10 (m,
3H), 5.60 (dd, 1H, J =
10.0, 8.4 Hz), 5.45 (d,
1H, J = 52.0 Hz)),
4.87-4.85 (m, 1H),
4.55-4.32 (m, 2H),
4.07-3.91 (m, 2H),
2.88-2.82 (m, 1H),
2.41-2.11 (m, 3H),
1.79-1.63 (m, 2H).;
LCMS: 479.1
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202

Cl

1H NMR (400 MHz,
DMSO-d6) 6 14.20 (s,
1H), 9.07 (d, ) = 7.4 Hz,
1H), 8.39 (d, ] = 3.0 Hz,
1H), 8.25 (d, J = 6.0 Hz,
1H), 7.84 (dd, ] = 8.8,
3.0 Hz, 1H), 5.60 — 5.42
(m, 2H), 5.05(d,J=5.3
Hz, 1H), 4.75 (dd, J =
21.3, 14.1 Hz, 1H), 4.51
(dd, J=39.5, 15.0 Hz,
1H), 4.09 (s, 2H), 3.71 -
3.62 (m, 2H), 3.13 - 3.02
(m, 1H), 2.08 (s, 2H),
1.44 (dd, J =27.0,9.2
Hz, 2H), 1.21 (d,J=13.5
Hz, 1H).; LCMS: 480

203

N H
|( NN |
N

NH
“oH

1H-NMR (400 MHz,
CD30D) 6 ppm 8.49
(br.s, 1H), 8.38 (br.s,
1H), 8.33 (br.s, 1H), 7.69
(d, 1H, J = 9.2 Hz),
5.97-5.77 (m, 1H),
5.64-5.39 (m, 2H),
4.57-4.44 (m, 1H),
4.24-4.21 (m, 2H), 4.07
(d, 1H, J= 6.4 Hz),
2.89-2.85 (m, 1H),
2.46-2.44 (m, 1H),
2.27-2.25 (m, 1H),
2.15-2.12 (m, 1H),
1.92-1.81 (m, 2H),
1.66-1.62 (m, 1H).;
LCMS: 480.1
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204

IH NMR (400 MHz,
DMSO-d6) & 14.19 (s,
[H),9.13 (d, J = 7.8 Hz,
1H), 8.26 (s, 1H), 7.47 —
7.34 (m, 1H), 7.14 (d, ) =
8.1 Hz, 1H), 5.59 - 5.48
(m, 2H), 4.80 — 4.60 (m,
1H), 4.41 (dd, J = 39.5,
14.0 Hz, 1H), 4.09 — 3.96
(m, 1H), 3.92 (dd, J =
11.1, 3.7 Hz, 1H), 3.75
(dd, J=12.0, 5.6 Hz,
1H), 3.47 (dtd, J = 59.1,
8.2,7.8, 4.5 Hz, 2H),
3.19(dd,J =112, 6.9
Hz, 1H), 2.85 — 2.60 (m,
1H), 2.33 — 2.04 (m, 1H),
1.79 (dd, J=11.3,4.7
Hz, 1H), 1.53 - 1.33 (m,
1H).; LCMS: 481

205

1H-NMR (400 MHz,
CD30D) 6 ppm
8.37-9.30 (m, iH),
7.08-6.98 (m, 2H),
5.68-5.63 (m, 1H),
5.53-5.36 (m, 1H),
4.53-4.40 (m, 1H),
4.02-3.91 (m, 4H),
3.55-3.46 (m, 2H),
3.26-3.21 (m, 1H),
2.86-2.82 (m, 1H),
2.30-2.12 (m, 2H),
1.78-1.70 (m, 1H).;
LCMS: 481.1

206

1H-NMR (400 MHz,
CD30D) 6 ppm 8.36 (s,
1H), 7.10-6.95 (m, 2H),
5.72-5.62 (m, 1H),
5.52-5.39 (m, 1H),
4.93-4.92 (m, 1H),
4.52-4.08 (m, 2H),
4.07-5.06 (m, 1H),
3.93-3.90 (m, IH),
2.88-2.82 (m, IH),
2.41-2.10 (m, 3H),
1.78-1.63 (m, 2H).;
LCMS: 481.1
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207

N =~ / Cl

TH-NMR (400 MHz,
CD30D) § ppm
8.25-8.20 (m, 2H),
7.61-7.58 (m, 1H),
5.66-5.62 (m, 1H), 5.25
(d, 1H, J = 52.0 Hz),
5.14-5.00 (m, 1H),
4.91-4.87 (m, 1H),
4.53-4.44 (m, 2H),
4.06-4.03 (m, 1H),
2.94-2.91 (m, 1H),
2.54-2.43 (m, 2H),
1.91-1.83 (m, 3H). ;
LCMS: 482.1

208

1H-NMR (400 MHz,
CD30D) 6 ppm
8.26-8.20 (m, 1H),
7.08-7.02 (m, 1H),
6.94-6.92 (m, 1H),
5.64-5.60 (m, 1H), 5.42
(d, 1H,J =52.0 Hz), 5.10
(dt, 1H, J =52.0, 6.0 Hz),
4.80 (s, 1H), 4.55-4.44
(m, 2H), 4.09-4.04 (m,
1H), 2.92-2.54 (m, 1H),
2.52-2.43 (m, 2H),
1.93-1.89 (m, IH),
1.86-1.83 (m, 2H).;
LCMS: 483.1

209

IH-NMR (400 MHz,
CD30D) & ppm
8.38-8.35 (m, 1H),
7.84-7.80 (m, 1H),
7.24-7.15 (m, 2H), 5.58
(s, 1H), 5.07 s, 1H),
4.40-4.39 (m, 1H),
4.11-4.10 (m, 1H),
3.98-3.90 (m, 3H),
3.68-3.61 (m, 2.5H),
3.48-3.41 (m, 1H), 3.22
(s, 1.5H).; LCMS: 485.1

64




201713665

210

1H-NMR (400 MHz,
CD30D) 6 ppm 8.26 (s,
1H), 7.36-7.32 (m, 1H),
7.15(d, 1H, J=7.6 Hz),
7.07 (d, 1H, J =9.6 Hz),
6.97-6.93 (m, 1H),
5.45-5.41 (m, 2H),
4.49-4.36 (m, 1H),
4.13-4.09 (m, 1H),
4.01-3.97 (m, 1H),
3.13-3.09 (m, 1H),
2.84-2.75 (m, 1H),
2.26-2.16 (m, 3H),
1.68-1.59 (m, 2H),
1.50-1.37 (m, 1H),
1.20-1.14 (m, 6H).;
LCMS: 487.1

211

F Ci

NH N
N:O/ 0
."I ’/F

1H-NMR (400 MHz,
CD30D) & ppm
8.34-8.27 (m, 1H), 7.22
(s, 1H), 7.07 (d, 2H, ) =
6.8 Hz), 5.47-5.34 (m,
2H), 4.88-4.87 (m, 1H),
4.79-4.77 (m, 1H),
4.42-4.37 (m, 2H),
4.13-4.12 (m, 1H),
3.17-3.13 (m, 1H),
2.83-2.80 (m, IH),
2.54-2.51 (m, 1H),
2.44-2.40 (m, 1H),
2.21-2.17 (m, 1H),
1.94-1.91 (m, 1H),;
LCMS: 488.1

212

1H-NMR (400 MHz,
CD30D) 6 ppm
8.36-8.30 (m, 1H),
7.09-6.95 (m, 2H),
5.65-5.62 (m, 1H),
5.61-5.39 (m, 1H),
4.95-4.91 (m, 1H),
4.50-4.36 (m, 2H),
4.14-4.11 (m, 1H),
3.21-3.16 (m, 1H),
2.82-2.75 (m, 1H),
2.57-2.54 (m, 1H),
2.52-2.42 (m, 1H),
2.23-2.18 (m, 2H),
2.00-1.94 (m, 1H).;
LCMS: 490.0
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213

No cl

TH-NMR (400 MHz,
CD30D) § ppm
7.49-7.46 (m, 1H),
7.12-7.06 (m, 2H), 5.76
(t, |H, ] = 8.4 Hz), 5.47
(, 1H, J = 52.4 Hz),
4.46-4.28 (m, 3H), 4.00
(s, 1H),3.79(d, 1H, J =
6.4 Hz), 2.20-2.04 (m,
1H), 1.71 (brs, 1H), 1.50
(br.s, 1H), 1.31-1.25 (m,
2H), 0.67-0.64 (m, 1H).;
LCMS: 491.1

214

F. Cl

1H-NMR (400 MHz,
CD30D) 6 ppm
8.33-8.27 (m, 1H), 7.22
(s, 1H), 7.10-7.07 (m,
2H), 5.47-5.34 (m, 2H),
4.51-4.38 (m, 2H),
4.27-4.23 (m, 1H),
3.91-3.77 (m, 1H),
3.35-3.33 (m, 1H),
2.84-2.78 (m, 1H),
2.19-2.18 (m, 1H),
1.72-1.68 (m, 1H),
1.48-1.45 (m, 1H),
1.24-1.21 (m, 1H),
0.67-0.60 (m, 1H).;
LCMS: 491.1

215

1H-NMR (400 MHz,
CD30D) 6 ppm
8.41-8.28 (m, 1H),
7.36-6.33 (m, 3H),
5.58-5.54 (m, 1H),
5.51-5.38 (m, 1H),
4.98-4.96 (m, 1H),
4.52-3.76 (m, 4H),
2.97-2.74 (m, 1H),
2.30-2.15 (m, 1H),
1.73-1.48 (m, 2H),
1.26-1.22 (m, 1H),
0.66-0.61 (m, 1H).;
LCMS: 491.1
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216

N _~ / Cl

1H NMR (400 MHz,
DMSO0-d6) & 14.19 (s,
[H), 9.02 (d, J = 7.6 Hz,
1H), 8.39 (d, J = 2.8 Hz,
1H), 8.29 (s, 1H), 7.89
(dd, J=9.0, 3.0 Hz, 1H),
5.64 — 5.37 (m, 3H), 4.92
—4.71 (m, 2H), 443 (d,J
=9.1 Hz, 1H), 4.30 (dd, J
=13.2, 7.4 Hz, 2H), 4.14
(q, )= 6.0 Hz, 1H), 3.48
(t, J=5.3 Hz, 1H), 2.79
(td, 1 = 16.6, 16.1, 7.2
Hz, 1H), 1.43 (dd, ) =
8.9,4.7 Hz, 1H), 1.24 (d,
J=16.9 Hz, 1H), 1.02 (q,
J=42Hz, 1H), 0.48 —
0.33 (m, 1H).; LCMS:
492

217

Cl

1H-NMR (400 MHz,
CD30D) 6 ppm
8.39-8.30 (m, 1H),
7.51-7.48 (m, 1H),
7.11-6.95 (m, 2H), 5.79
(t, 1H, J = 9.2 Hz),
5.55-5.38 (m, 1H), 4.89
(brs, 1H), 4.62-4.49 (m,
1H), 4.17-4.07 (m, 2H),
3.57-3.55 (m, 1H),
3.04-2.91 (m, 1H),
2.17-2.10 (m, 2H),
1.93-1.85 (m, 2H),
1.67-1.54 (m, 3H).;
LCMS: 493.1

218

1H-NMR (400 MHz,
CD30D) 6 ppm
8.34-8.28 (m, 1H),
6.95-6.86 (m, 2H), 5.66
(t, 1H, J = 8.4 Hz),
5.50-5.37 (m, 1H),
4.52-4.43 (m, 1H),
4.03-3.91 (m, 7H),
3.54-3.49 (m, 2H),
3.26-3.21 (m, 1H),
2.86-2.75 (m, 1H),
2.24-2.11 (m, 2H),
1.76-1.71 (m, 1H).;
LCMS: 493.1
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219

1H-NMR (400 MHz,
CD30D) & ppm
8.36-8.30 (m, 1H),
6.93-6.85 (m, 2H), 5.66
(t, 1H, J = 8.8 Hz),
5.50-5.37 (m, 1H),
4.52-431 (m, 2H),
4.07-4.04 (m, 2H), 3.98
(s, 3H), 3.93-3.90 (m,
1H), 2.79-2.75 (m, 1H),
2.43-2.39 (m, [H),
2.20-2.07 (m, 2H),
1.79-1.77 (m, 1H),
1.64-1.62 (m, 1H).;
LCMS: 493.1

220

N
N

1H-NMR (400 MHz,
CD30D) 6 ppm 8.37 (s,
1H), 7.10-6.98 (m, 2H),
5.63 (t, 1H, J=8.4 Hz),
5.54-5.36 (m, 1H),
4.98-4.95 (m, 1H),
4.50-4.37 (m, 2H),
4.29-4.25 (m, 1H),
3.80-3.78 (m, 1H),
2.89-2.79 (m, 1H),
2.31-2.15 (m, 1H),
1.78-1.72 (m, 1H),
1.56-1.50 (m, 1H),
1.30-1.25 (m, 1H),
0.68-0.62 (m, 1H).;
LCMS: 493.1

221

1H-NMR (400 MHz,
CD30D) 6 ppm
8.30-8.22 (m, 1H),
7.33-6.35 (m, 3H),
5.85-5.56 (m, 1H),
5.49-5.36 (m, 1H),
4.91-4.88 (m, 1H),
4.50-4.40 (m, 1H),
4.15-4.08 (m, 1H), 3.99
(br.s, 1H), 3.52-3.49 (m,
1H), 2.82-2.80 (m, IH),
2.24-2.03 (m, 2H),
1.86-1.78 (m, 2H),
1.58-1.47 (m, 3H).;
LCMS: 493.1
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222

Cl

1H-NMR (400 MHz,
CD30D) 6 ppm 8.38 (s,
1H), 7.49-7.45 (m, 1H),
7.10-7.03 (m, 2H), 5.77
(d, 1H,J = 8.4 Hz) 5.44
(d, 1H, J = 51.6 Hz),
4.59-4.49 (m, 1H),
4.38-4.36 (m, 1H),
4.09-3.61 (m, 6H),
3.42-3.39 (m, 1H),
2.99-2.90 (m, 0.5H),
2.16-2.01 (m, 0.5H).;
LCMS: 495.1

223

Cl

N
N
W

TH-NMR (400 MHz,
CD30D) & ppm
8.36-8.28 (m, 1H), 7.21
(s, 1H), 7.11-7.06 (m,
2H), 5.46-5.33 (m, 2H),
4.84-4.80 (m, 1H),
4.55-4.51 (m, 1H),
4.28-4.27 (m, 1H),
4.05-4.02 (m, 1H),
3.86-3.83 (m, 2H),
3.76-3.73 (m, 1H),
3.58-3.56 (m, 1H),
3.40-3.38 (m, 1H),
2.84-2.78 (m, 1H),
2.19-2.05 (m, 1H).;
LCMS: 495.1

224

1H-NMR (400 MHz,
CD30D) 6 ppm
8.33-8.32 (m, 1H),
7.09-7.03 (m, 1H),
6.95-6.93 (m, 1H),
5.65-5.61 (m, 1H),
5.51-5.38 (m, 1H),
4.52-4.42 (m, 1H),
4.10-4.02 (m, 3H),
3.51-3.48 (m, IH),
2.84-2.82 (m, 1H),
2.24-2.04 (m, 2H),
1.87-1.79 (m, 2H),
1.62-1.48 (m, 3H). ;
LCMS: 495.2
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225

N/A; LCMS: 497.1

226

N H
T )
N
N
OH
F
NH N
F 0
F
N H
T
N
N

1H-NMR (400 MHz,
CD30D) 6 ppm
8.34-8.27 (m, 1H),
7.15-7.02 (m, 3H),
5.99-5.62 (m, 1H),
5.60-5.58 (m, 1H),
5.51-5.38 (m, 1H),
4.96-4.90 (m, 1H),
4.49-4.40 (m, 1H),
4.23-4.18 (m, 1H),
4.12-4.09 (m, 1H),
2.87-2.79 (m, 1H),
2.58-2.50 (m, 1H),
2.30-2.23 (m, 2H),
2.15-2.11 (m, 1H),
1.87-1.77 (m, 1H),
1.67-1.64 (m, 1H).;
LCMS: 497.1

227

N/A; LCMS: 499.1

228

IH-NMR (400 MHz,
CD30D) & ppm 8.36 (d,
1H, J = 8.4 Hz), 7.40
(br.s, 1H), 7.20-7.14 (m,
2H), 5.50 (s, 1 H), 4.94
(d, 1H, ] =7.2 Hz),
4.40-4.38 (m, 1H),
4.11-4.10 (m, 1H),
3.97-3.85 (m, 3H),
3.68-3.61 (m, 2.5H),
3.47-3.40 (m, 1H), 3.17
(s, 1.5H).; LCMS: 501.1
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229

N/A; LCMS: 504.1

230

1H-NMR (400 MHz,
CD30D) 6 ppm 8.19 (s,
1H), 7.59 (s, 1H),
7.48-7.41 (m, 2H),
5.47-5.30 (m, 2H),
4.78-4.75 (m, 1H),
4.53-4.43 (m, 1H),
4.34-4.30 (m, 1 H),
3.75-3.70 (m, 1H),
2.84-2.79 (m, 1H),
2.18-2.07 (m, 3H),
1.75-1.49 (m, 4H).;
LCMS: 504.1

231

1H-NMR (400 MHz,
CD30D) 6 ppm 8.45 (s,
1H), 833 (d, 1H,J=2.8
Hz), 8.21 (s, 1H), 7.64
(d, 1H, J = 9.6 Hz),
5.51-5.34 (m, 2H),
4.82-4.79 (m, 1H),
4.53-4.40 (m, 1H), 4.33
(br.s, 1H), 3.74-3.66 (m,
1H), 2.84-2.80 (m, 1H),
2.21-2.08 (m, 3H),
1.78-1.71 (m, 2H),
1.61-1.46 (m, 2H).;
LCMS: 504.1

232

HO

1H-NMR (400 MHz,
CD30D) 6 ppm
8.22-8.15 (m, 1H),
7.13-6.83 (m, 3H),
5.61-5.56 (m, 1H), 5.41
(d, TH, J=52.0 Hz),
4.91-4.89 (m, 1H),
4.46-4.36 (m, 1H),
4.21-4.20 (m, 1H),
4.10-3.97 (m, 1H),
2.85-2.79 (m, 1H),
2.29-2.00 (m, 4H),
1.63-1.58 (m, 2H),
1.22-1.18 (m, 6H);
LCMS: 505.2
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233

1H-NMR (400 MHz,
CD30D) 6 ppm
8.30-8.24 (m, 1H),
6.94-6.83 (m, 2H), 5.64
(t, 1H, J=8.8 Hz), 5.41
(d, 1H, J = 52.0 Hz),
4.48-4.29 (m, 4H), 4.00
(s,3H),3.74(d, 1H,J =
6.0 Hz), 2.79-2.71 (m,
1H), 2.20-2.06 (m, 2H),
1.65-1.60 (m, 1H),
1.47-1.45 (m, 1H),
1.23-1.20 (m, 1H),
0.61-0.55 (m, 1H).;
LCMS: 505.3

234

1H-NMR (400 MHz,
CD30D) 6 ppm
8.33-8.27 (m, 1H),
6.95-6.84 (m, 2H), 5.65
(t, 1H, )= 8.8 Hz),
5.50-5.31 (m, 1H),
4.52-4.39 (m, 1H),
4.11-4.08 (m, 1H), 4.03
(s, 1H), 3.98 (s, 3H),
3.73-3.50 (m, 2H),
2.84-2.74 (m, 1H),
2.20-2.06 (m, 2H),
1.86-1.81 (m, 2H),
1.61-1.47 (m, 3H).;
LCMS: 507.1

235

1H-NMR (400 MHz,
CD30D) 6 ppm
8.37-8.30 (m, 1H),
7.04-6.95 (m, 2H),
6.85-6.67 (m, 2H),
6.15-6.13 (m, 1H),
5.99-5.97 (m, 1H),
5.46-5.33 (m, 2H), 4.98
(d, 1H,J=4.4 Hz), 4.80
(s, 1H), 4.53-4.42 (m,
2H), 4.00-3.97 (m, 1H),
2.85-2.75 (m, 1H),
2.19-2.02 (m, 1H).;
LCMS: 509
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236

1H-NMR (400 MHz,
CD30D) 6 ppm
8.36-8.30 (m, 1H),
6.94-6.84 (m, 2H), 5.67
(t, 1H, J= 8.4 Hz),
5.50-5.31 (m, 1H),
4.52-4.42 (m, 1H),
4.31-4.30 (m, 1H),
4.07-3.89 (m, 5H),
3.83-3.76 (m, 3H),
3.58-3.40 (m, 2H),
2.81-2.75 (m, 1H),
2.22-2.03 (m, 1H).;
LCMS: 509.1

237

1H-NMR (400 MHz,
CD30D) & ppm
8.34-8.27 (m, 1H),
7.05-6.96 (m, 2H),
6.86-6.68 (m, 2H),
5.47-5.34 (m, 2H), 4.81
(s, 1H), 4.54-4.49 (m,
1H), 4.31-4.29 (m, 1H),
4.06-4.04 (m, 1H),
3.91-3.88 (m, 1H),
2.86-2.83 (m, 1H),
2.40-2.36 (m, 1H),
2.17-2.06 (m, 2H),
1.76-1.62 (m, 2H).;
LCMS: 511

238

1H-NMR (400 MHz,
CD30D) 6 ppm 8.32 (s,
1H), 7.06-6.97 (m, 2H),
6.87-6.69 (m, 2H),
5.47-5.34 (m, 2H),
4.54-4.50 (m, 1H),
4.01-3.88 (m, 3H),
3.53-3.46 (m, 3H),
3.23-3.18 (m, 1H),
2.83-2.81 (m, 1H),
2.17-2.08 (m, 2H),
1.74-1.65 (m, 1H).;
LCMS: 511.1
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239

1H-NMR (400 MHz,
CD30D) & ppm
8.34-8.27 (m, 1H),
7.05-6.97 (m, 2H),
6.87-6.68 (m, 2H),
5.47-5.34 (m, 2H), 4.89
(s, 1H), 4.62-4.47 (m,
1H), 4.40-4.37 (m, 1H),
4.27-4.23 (m, 1H), 3.77
(d, 1H, J = 6.0 Hz),
2.86-2.80 (m, 1H),
2.22-2.18 (m, 1H),
1.71-1.68 (m, 1H),
1.48-1.46 (m, 1H),
1.27-1.20 (m, 1H),
0.65-0.59 (m, 1H).;
LCMS: 523

240

1H-NMR (400 MHz,
CD30D) & ppm 8.23 (s,
1H), 7.36 (br.s, 1H),
7.16-7.08 (m, 2H),
5.65-5.61 (m, 1H), 5.41
(d, 1H, J = 52.0 Hz), 4.80
(s, 1H), 4.57-4.38 (m,
2H), 4.14-4.05 (m, 1H),
3.82-3.79 (m, 1H),
2.80-2.76 (m, 1H),
2.38-2.34 (m, 1H),
2.15-2.01 (m, 2H),
1.74-1.71 (m, 1H),
1.52-1.49 (m, 1H).;
LCMS: 529.1

241

N
NH N
Q/ O
0 o, ”’,F
"“OH

1H-NMR (400 MHz,
CD30D) 6 ppm 8.22 (s,
1H), 7.36 (br.s, I H),
7.17-7.15 (m, 1H),
7.11-7.08 (m, 1H),
5.67-5.62 (m, 1H), 5.41
(d, 1H, J =52.0 Hz), 4.91
(s, IH), 4.51-4.38 (m,
1H), 4.20 (br.s, 1H),
3.86-3.83 (m, 2H),
3.54-3.49 (m, 2H),
3.27-3.22 (m, 1H),
2.82-2.73 (m, 1H),
2.19-2.03 (m, 2H),
1.63-1.56 (m, 1H).;
LCMS: 529.1
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242

1H-NMR (400 MHz,
CD30D) & ppm 8.34 (s,
1H), 7.38 (br.s, 1H),
7.18-7.10 (m, 2H),
5.65-5.61 (m, 1H), 5.46
(d, 1H, J =52.0 Hz),
4.98-4.92 (m, 1H),
4.64-4.53 (m, 1H),
4.49-4.40 (m, 1H),
4.37-4.26 (m, 1H), 3.73
(d, 1H, J= 5.6 Hz),
2.82-2.73 (m, 1H),
2.24-2.07 (m, 1H), 1.67
(br.s, 1H), 1.47 (br.s,
1H), 1.29-1.23 (m, 1H),
0.68-0.59 (m, 1H).;
LCMS: 541.2

243

1H-NMR (400 MHz,
CD30D) 6 ppm 8.19 (s,
1H), 7.35-7.34 (m, 1H),
7.16-7.07 (m, 2H),
5.63-5.59 (m, 1H), 5.40
(d, 1H, J = 52.4 Hz),
4.86-4.80 (m, 1H),
4.49-4.41 (m, 2H), 3.81
(brs, 1H), 3.56-3.54 (m,
1H), 2.81-2.75 (m, 1H),
2.15-1.97 (m, 2H),
1.77-1.71 (m, 2H),
1.52-1.47 (m, 2H),
1.47-1.27 (m, 1H).;
LCMS: 543.1

244

1H-NMR (400 MHz,
CD30D) 8 ppm 8.23 (s,
1H), 7.35 (br.s, 1H),
7.16-7.07 (m, 2H),
5.67-5.62 (m, 1H), 5.40
(d, 1H, J =52.0 Hz), 4.77
(s, 1H), 4.54-4.40 (m,
2H), 4.01-3.86 (m, 2H),
3.79-3.72 (m, 3H),
3.57-3.54 (m, 1H),
2.82-2.72 (m, 1H),
2.22-2.12 (m, 1H).;
LCMS: 545.1

=2
1= 1
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