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Compounds for use in the treatment of human immunodeficiency virus (HIV) infection are disclosed.
The compounds have the following Formula (I):

Z1
I

including stereoisomers and pharmaceutically acceptable salts thereof, wherein R1, X, W, Y1, Y2, ZI1, and
Z4 are as defined herein. Methods associated with preparation and use of such compounds, as well as

pharmaceutical compositions comprising such compounds, are also disclosed.
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Compounds for use in the treatment of human immunodeficiency

virus (HIV) infection are disclosed. The compounds have the following

Formula (I):
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4y

including stereoisomers and pharmaceutically acceptable salts therecof,
wherein R1, X, W, Y1, Y2, Z1, and Z4 are as defined herein. Methods
associated with preparation and use of such compounds, as well as

pharmaceutical compositions comprising such compounds, are also

disclosed.
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C(R"),0C(R*),C(R?),- . -C(R*),C(R*),0C(R?),-
C(R"),NR*C(R?),C(R?),- . -C(R#),C(R™),NR*C(R?),-
C(R")2SC(R*)2C(R?),- . -C(R*),C(R*),SC(RY),-
CR2S(O)C(R"C(RM)2- -~ -C(RM)2C(R)25(0)C(RY)2-
C(R")280,C(R*)2C(R?),- . -C(R*),C(R*)1,S0,C(R%),-

C(R");SO;NRAC(R?);-5-C(R*);NR*SO,C(R?),- ©

f£ 5% — BB EH P - LB -CR) - -CRDCRM- -
C(RD2C(RM2C(RYz- ~ B -C(RM):C(RD2C(RMC(RY- » 1 it — 2 F. 4 &
Pl LAR-C(RMy- o £ X — i — 2 E BB HI » LA-C(R):C(RY- -
fE X — i — 25 BEBE P d - L5 -C(R):C(RDCRY,- o £ L — i — 2
BEEHE  SRAE - EX—E—SEBENT  —FARRBEER
HEBSRBE X —H— 5 ABEHT  —ARAEER SR
B EX— i BBEAE  CERANERHLGBERBE - £
X BRE IR — (AR B EE R S RUBE -

fESB—EBBER D > LA-C(RD0C(RY:- ~ -C(RM);NR'C(RY)- -
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C(RM):SC(RYz- + -C(RM:8(0)C(RMz- + B -C(RM):80:C(RYs- = 4E e — 2
BB S B > LB -C(RY):0C(RY- » fEX — i —H AWEHF > ZR
BE AEX—R— S ABEOT  —ERBHERIBER G - &
N—f— S EBENT  —ARBEEREGHERBE - £

THBEMNT > ZHRERNEKHGERBE - EXN—E—-TERE
pie > —ER B R K HEGSERBE -
ER—HBEREHNT » XK-O-- FE—-FEREHFT  Z2HE -

R EREH T XB-NZ- - (L5 BMEH T XB-NH- 45
—ABEHT > XB-CHZ- - 15— ABEH T > XB-CH,- -

5 BBER > 248 @R -CHy - L5 — BBEH+ > 2
B-CHy - £5— BBEHT » 28— -

R — BB > YAYEEB AL - HAR=HH

S — BB RURE — (@ @ E I o 75— B 2 I
o RUB4-G L 2-E A -

B oo

HEHE—EBEMF REEXE  -AH—EHEBEHF > RIBLLIE
;__%; o

EE—ERENF  RYGRE&E/D—FEgEHH -

HHE—EBEREHF  R'GE—(FXNERM - fL#E—FEHBEY
o RUBA-BEER2-FEL

HEHE—EBEMF  RGEE _FERERMA - LT ERF Y
> RUVEB24- " & FHE ~23- & KK ~26-_&® KL ~ 3-8 -4-8%
B3 A-ZFAEE 2-FAA-RAEE - B3S5-ZEmEE - EN—#H—F
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EE—BEREMT  RGE=FEREMNMN - £E£ - EBEH
F o R'E246-=Z=FEEHL234-ZFAEE - X —E—FEBEH

HE—EEREN T » RE—TEEEEHKY & —fEa kAT
g > 2 (1) ~ (11-A) ~ (II-B) ~ (II-C) ~ (III-A) ~ (III-B) ~ (III-C) ~ (III-
D) -~ (III-E) ~ (III-F) + (III-G) + (III-H) + (IV-AA) - (IV-AB) + (IV
AC) ~ (IV-AD) ~ (IV-AE) ~ (IV-AF) ~ (IV-AG) ~ (IV-AH) ~ (IV-BA) -
(IV-BB) ~ (IV-BC) ~ (IV-BD) + (IV-BE) » (IV-BF) ~ (IV-BG) ~ fI(IV-
BH)Z & FE—F  HHETEEREYNESE ol 2avE - 08
&% bRl R AV ECES - MR R B R

H—BEREORME-EE DR IGEAKELN W BT = (D) -
(II-A) ~ (II-B) ~ (1I-C) ~ (III-A) ~ (III-B) ~ (III-C) ~ (I1I-D) ~ (III-E)

N‘

(III-F) ~ (I1I-G) ~ (III-H) ~ (IV-AA) ~ (IV-AB) + (IV-AC) ~ (IV-AD) -
(IV-AE) + (IV-AF) ~ (IV-AG) + (IV-AH) + (IV-BA) ~ (IV-BB) - (IV
BC) + (IV-BD) + (IV-BE) + (IV-BF) ~ (IV-BG) ~ #1(IV-BH)” {E & #) &
F— B H B EHR Y BN Z A AR 2 B A B E e 2 A/
HIVRI 2 ik - S—HEBEMRE —EE DR EEAREND AT
g > 2 (1) ~ (11-A) ~ (II-B) ~ (II-C) ~ (III-A) ~ (III-B) ~ (III-C) ~ (III-
D) -~ (III-E) ~ (III-F) + (III-G) + (III-H) + (IV-AA) - (IV-AB) + (IV
AC) ~ (IV-AD) ~ (IV-AE) ~ (IV-AF) ~ (IV-AG) ~ (IV-AH) ~ (IV-BA) -

(IV-BB) ~ (IV-BC) ~ (IV-BD) - (IV-BE) + (IV-BF) + (IV-BG) ~ F1(IV-

% 35 HETREHS)

C243842A docx

110146626 FEESE A0101 1102069174-0



1815245

BH) Z b &) o £ — & s H B B2 20 e 1 82 00 5% A K068 I B TR 175 RN 4
BCE A BV B o ABYHIVEGE 2 /0% -

ERE— B p o 8Bt kAT > (D)~ (11-A) ~ (II-B) ~ (II-
C) ~ (III-A) ~ (III-B) ~ (III-C) ~ (III-D) ~ (LI-E) ~ (III-F) ~ (III-G) ~
(I1I-H) ~ (IV-AA) -~ (IV-AB) - (IV-AC) - (IV-AD) - (IV-AE) -~ (IV
AF) ~ (IV-AG) ~ (IV-AH) ~ (IV-BA) -~ (IV-BB) ~ (IV-BC) ~ (IV-BD) -
(IV-BE) » (IV-BF) » (IV-BG) ~ fMI(IV-BH) Z (L &%) tf {F — & 2 L 58 2
R AN BRI EA A B 2 AWHIVER: 2 AR - f£5—
BfRgpld » E4a ka2 =00 ~ (I-A) ~ (I-B) ~ (I-C) ~ (11I-
A) ~ (III-B) ~ (I1I-C) ~ (III-D) ~ (III-E) ~ (III-F) ~ (III-G) ~ (III-H) -
(IV-AA) - (IV-AB) ~ (IV-AC) ~ (IV-AD) - (IV-AE) ~ (IV-AF) ~ (IV
AG) ~ (IV-AH) ~ (IV-BA) ~ (IV-BB) ~ (IV-BC) ~ (IV-BD) - (IV-BE) -
(IV-BF) ~ (IV-BG) » MI(IV-BH) 2 b &¥ £ —F s HE ZEH Y H
PR E R BTG R A B R A B E B - ANBYHIVEL 2~ FYi#

fES—BRENF » Z40 Eari 2 (T ~ (1T-A) ~ (I1-B) ~ (I1-
C) ~ (III-A) ~ (III-B) ~ (III-C) ~ (III-D) ~ (LI-E) ~ (III-F) ~ (III-G) ~
(I1I-H) ~ (IV-AA) -~ (IV-AB) - (IV-AC) - (IV-AD) - (IV-AE) -~ (IV
AF) ~ (IV-AG) ~ (IV-AH) ~ (IV-BA) -~ (IV-BB) ~ (IV-BC) ~ (IV-BD) -
(IV-BE) ~ (IV-BF) ~ (IV-BG) ~ fI(IV-BH) > (L& ¥ o (T — & 5 . 82 &%
SRRy B B Ia R L iR

fES—BRENF » Z40 Eari 2 (T ~ (1T-A) ~ (I1-B) ~ (I1-
C) ~ (III-A) ~ (III-B) ~ (III-C) ~ (III-D) ~ (LI-E) ~ (III-F) ~ (III-G) ~

(II-H) -~ (IV-AA) ~ (IV-AB) + (IV-AC) ~ (IV-AD) - (IV-AE) - (IV
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AF) ~ (IV-AG) ~ (IV-AH) - (IV-BA) ~ (IV-BB) -~ (IV-BC) ~ (IV-BD) -
(IV-BE) ~ (IV-BF) » (IV-BG) ~ M(IV-BH) Z (b & ¥ $ £ — & = H B 4%
HEKYIHET HIVEENEERERE AR -5 —BREMNF - ZH#
Wk Ayt 2 ) ~ (1T-A) ~ (II-B) ~ (II-C) ~ (III-A) ~ (III-B) ~ (III-C) ~
(I1I-D) ~ (III-E) ~ (III-F) ~ (III-G) ~ (III-H) ~ (IV-AA) ~ (IV-AB) - (IV
AC) » (IV-AD) - (IV-AE) ~ (IV-AF) » (IV-AG) -~ (IV-AH) -~ (IV-BA) -
(IV-BB) ~ (IV-BC) ~ (IV-BD) ~ (IV-BE) - (IV-BF) ~ (IV-BG) ~ fI(IV-
BH) Z (b &Y £ — & B H B &2 20 gl ¥ A S HIVEL 2 7Y TH [V 5006 %
B H® -

JE T AT o] 0 kPt 2 (D) ~ (II-A) ~ (II-B) ~ (II-C) ~ (III-A) -
(III-B) ~ (III-C) -~ (III-D) ~ (III-E) ~ (III-F) ~ (III-G) ~ (III-H) - (IV
AA) ~ (IV-AB) - (IV-AC) - (IV-AD) - (IV-AE) » (IV-AF) - (IV-AG) -
(IV-AH) - (IV-BA) ~ (IV-BB) ~ (IV-BC) -~ (IV-BD) - (IV-BE) - (IV
BF) ~ (IV-BG) ~ M(IV-BH) ZAL&HI E & B » F01F 77 A ¥ (D) »
(II-A) ~ (II-B) ~ (I1I-C) ~ (III-A) ~ (III-B) ~ (III-C) ~ (III-D) ~ (III-E) -
(III-F) ~ (I1I-G) ~ (III-H) ~ (IV-AA) -~ (IV-AB) ~ (IV-AC) ~ (IV-AD) -
(IV-AE) + (IV-AF) ~ (IV-AG) - (IV-AH) - (IV-BA) ~ (IV-BB) - (IV
BC) - (IV-BD) ~ (IV-BE) ~ (IV-BF) ~ (IV-BG) ~ f1(IV-BH)~ {E & ¥ £
YR~ R~ X~ W~ Y'~ Y2+ L~ Z'~ 72 73« sRZ* s F ot 7 45 72 B
A v 4 7 i B At B RS P K /5= (D)~ (II-A) ~ (II-B) ~ (II-C) ~
(III-A) ~ (I1I-B) ~ (III-C) - (III-D) ~ (III-E) ~ (III-F) ~ (III-G) ~ (III-
H) ~ (IV-AA) ~ (IV-AB) + (IV-AC) ~ (IV-AD) ~ (IV-AE) - (IV-AF) -

(IV-AG) ~ (IV-AH) + (IV-BA) ~ (IV-BB) ~ (IV-BC) ~ (IV-BD) ~ (IV
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BE) ~ (IV-BF) ~ (IV-BG) ~ #1(IV-BH)Z (L &I B £ 4 S > DAL
R A Y F 2 KEHEAREN o A L ERE R E O /5
HEEEMGEF N EMSFER R X~ WY '~ Y L-2Z 22 77
ECZA R A A EUAE Z PR B E T 1T DU gAY 2 & (B E AU T A
&R E B A8 E 0 R /2 R B B A B D B R B R 2 L9 8 21 R o
o By B AL AN P EL E A

Mz B\ AN B REEE > (O -~ (-A) ~ (I-B) » (II-C) »
(IV-AA) ~ (IV-AB) ~ (IV-AC) ~ (IV-AD) ~ (IV-AE) ~ (IV-AF) + (IV-
AG) ~ (IV-AH) ~ (IV-BA) - (IV-BB) ~ (IV-BC) ~ (IV-BD) + (IV-BE) -
(IV-BF) ~ (IV-BG) ~ fI(IV-BH)Z (L&) » K Z2' 12252 12—
R -L-H] DL FE R B 07 AR Bl - ERB32AL e ERE

H 0] F H o F
o Q.-

\\‘l W/\N = N j/\N = N

N s H N H
\\l“ @] F AN @] F

C OH O OH
| =,
3 3

H o H 0 F
, 5 N \
et
o) F
Ho OH
3
B2 B0 E W)

R TIREEHW  ALHEREERBEO T > AP Z (&P LR R
{BE2 L SR BRI EC A B8 SR A Bl » AR #E R L B B il B i A (D)
EEVM NI - ZH - B& Lo H2ERE - MER S0P & -
(DB &) 15 PLA 806 5 P BB R 2 5 26 1R 9 B0 L Y B AL R S AR
Pre o (Db &Y IE M BT i 28E 5% T BT (B )20 BUT & 5 o Ay
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AOHE - B E WY R E AR E ] B AVE s ER A E S E o AR
BEREHT » (DEEPLUREL25 mgE 4500 mgl EF AN EE &
g o EFEEEREA T > A(OMEEYHLIEI100 mgZE £9300 mg 2
EFAaRBEERYT  FEEEREANT - NMEEWHLLIE25
mg > 50 mg ~ 100 mg ~ 200 mg ~ 300 mg ~ 400 mg=(&y500 mg” & (FL{E

RE AR T -

RAEANNEERS B A FH LY L B % F o] #%

ZHIE G EEHGE R AEEU RN ERI T2 2 R EHEAET - A
FHBEENYGENEEAG R Y E E B 5 F o] B2 1y &
B RSP EMEE > HAETEEBEM R GHEICKERE - 2F
EAE - KA REP N B - O -~ BE - HE - A - &
BB BB ERE - WA - SBE - WK RSB - K Es
ZEBEHENYE IR R EEFEEARNOR -~ BE0 - &5 - &%
A-~BBII-ET &E- BB f2E - 5N - FiCARH BaE
HEY A HE P S aEER T AR e ENEBNEEY ]
FIHBY - B ERFEEEZFNVEKRY R — 2 R E ¥ A a P
N Hpglw e B BE-FEEA 0 HREBP XN ZAZFHLEE
VBl B Z R EEA - HEZSERANER T AZCHA
NAEZHEK A AE M S LAY 5 #ld > 2 5 Remington : The
Science and Practice of Pharmacy - 5 20 iR (Philadelphia College of
Pharmacy and Science) - fE{EA[ BN T » FE ZHKMEAHEEHR
WEHIAZRL Y B g2 F a2 - HH N AR IRE A AT
AL HY B B L R 2 R R BRI

A={184
&H

)
T

g

e
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AR Z BT rE B B & B 2RI RY R
g o P40 > AL FEEREN T - B SUE T 8 2 B gl V) (R 48
HEARZWH LY AMEABKRELRBERMNESG - £ —EERE
e s S U M R DA (e A 2 A1 R B TR Y T R - R S M
BRI E X EERmERE(LEYEERITETRF
FERKEE RGN LT -

ARG RIS L BE TR AGLLIEREANER
g GERANERASERNZEENER ZFE(LeWayEE
e HRBREMMEFRARE ) BENFEEK  BE - —KREREBE -
MRIAnE & - e EE 2 RSN - PRR C EEYIE G R E R E BOR
M ERE  RIEAEREZ IR U2 -
HE B

fE— BT O o - $2 4t — 15 B BCTE I R A B0 R A R R B
ZANHHIVE R Z HA > HAEREFERAUNENAE RIS
Yy o BCH B R 2 AVE > BB E N — K E T SN Y Ia R R

1'

N‘

E—FHEREM T  REUEBHEALY  HE8AHBERZE
e > RHE % LAl 2R — I SINEREIR S - M
g5 b Al Rz YRS - PR RE I SO P R -

fE—HAEREM S  EUAHSER > HEasAXmErZbts
Vo BCHBEEE E A7 o BB S AN B ERIE o
TR EREP T - BINEER A B PTHIVE - g4 - f£—5% A
RRE T > HINEGEEHEE S R T AR Z B4 - HIVEE 5 B 1 &

AT
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Hl -~ s S  HIVIERZ BB - sl 2 HIVEZ &0 - &2
Bk HIVAZ R 0 H0 8 - HIVE S B0 608 - HIVIE @ (b & (3¢
AL ) B2 S TG A~ A KD (F1 50 CCRSHUIH ] ~ gp4 1400 i) 7
(B Rl & $111 0 B A0 CDAS 2 401 ) &) ~ CXCRAHIHIE] ~ gpl 2011 1 A&l ~
G6PDFINADH-E AL EG I 1 & ~ ¥ HIV 72888910 &9 (" 7% B8 311 il 21
"LHlm o AR EASNMMARBEBELEMEOKSE WO
2013/006738 (Gilead Sciences) ~ US 2013/0165489 (University of
Pennsylvania) fIWO 2013/006792 (Pharma Resources)d ff 8 % ~
PIE) I EREl « FH A AEHIV &Y » R HAE - £ BN E
REHH » BINEEBIGEE NI —HEE

(1) HIVE S I &K - H G2 S M T YRR 2 B4 - ZE T
& (amprenavir) ~ [ fL 7} & (atazanavir) ~ 1870 7 & (fosamprenavir) ~ £
#t Al & (indinavir) ~ % UL & (lopinavir) ~ AL & (ritonavir) ~ 5 JE
B & (nelfinavir) ~ /b Z ff & (saquinavir) ~ % I il & (tipranavir) ~ H
7 £ (brecanavir) ~ #3% AF & (darunavir) ~ TMC-126 ~ TMC-114 ~ B 7
75 & (mozenavir - DMP-450) - JE-2147(AG1776) - L-756423 -
R0O0334649 + KNI-272 + DPC-681 ~ DPC-684 + GW640385X ~ DG17
PPL-100 ~ DG35 ~ K& AG 1859 ;

(2) Kl < HIV JERE S EZERAHE -~ H&GEESHRT
G R4 B > BE4H R B bk (capravirine) ~ > B Mk (emivirine) ~ L Hr
= IE (delaviridine) ~ KA Z i (efavirenz) ~ = B I °F (nevirapine) ~ (+)
&F i 2 A(calanolide A) - {{X BH Z #k (etravirine) ~ GW5634 + DPC-083 -

DPC-961 -~ DPC-963 -~ MIV-150 -~ K TMC-120 -~ F] Tt EF #K
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(rilpivirene) ~ BILR 355 BS ~ VRX 840773 -~ #&HT Z R (lersivirine)(UK-
453061) ~ RDEA806 - KMO023HIMK-1439 ;

(3) el 2 HIVIZ TG A - (x5 8 i T 5 ATk 2 B
A= % K 5E (zidovudine) ~ B g {7 /& (emtricitabine) ~ J & fl &
(didanosine) - =]t & %€ (stavudine) ~ ¥ 75 il /& (zalcitabine) ~ fiI 2Kk K E
(lamivudine) ~ [o] 2 K & (abacavir) ~ J# % & & (amdoxovir) ~ X KA &
(elvucitabine) ~ [i]}% & %€ (alovudine) ~ MIV-210 ~ £-FTC ~ D-d4FC ~ A
it 7& (emtricitabine) ~ % Jj (phosphazide) ~ & 7% & & % B5 (fozivudine
tidoxil) ~ [ 37 i, /& (apricitibine » AVX754) + KP-1461 - GS-9131
(Gilead Sciences) & th & E g (fosalvudine tidoxil » f g & HDP
99.0003) ;

(4) FiEsrly 2 HIVIZ B B &0 & > HAARBEE Y AT4H k2 B

4 : & 5 18 E (tenofovir) ~ F B

% BZ B 55 fE B U B fi5 (tenofovir
disoproxil fumarate) -~ B E B & &% B & Y #I My B By (tenofovir
alafenamide fumarate > Gilead Sciences) ~ GS-7340 (Gilead Sciences) -
GS-9148 (Gilead Sciences) ~ [ {2 15 & (adefovir) ~ [o] {2 15 & 5 (adefovir
dipivoxil) ~ CMX-001 (Chimerix)2{CMX-157 (Chimerix) ;

(5) HIVE S EAI & & > H&ZEE M NI mEk ZiFH  Bx
CEBEE=R LAY WER - WERZUTEY v 2
MR EER I TTAEY SR =R > R =2mKkZ
V)~ MNERE AR LB - MIBEEE SR S8R 2 74 Y) ~ B KT (tyrphostin)
RITZTEY - WMEER - WEERZOTEY ~ S-1360 ~ AR-177 ~ L-
870812 ~ K L-870810 -~ & 4%F #% & (raltegravir) - BMS-538158 -

BN

s
HI% H}r %Ef}
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GSK364735C + BMS-707035 - MK-2048 - BA 011 - 2 # 18 =
(elvitegravir) » f % #& % (dolutegravir) & GSK-744 :

(6) HIVIE & b fir B 50 £ (i 2 & B Il ) B (NCIND) &L 18 (B A R 7Y
BI-224436 - CX0516 - CX05045 -~ CX14442 + WO 2009/062285
(Boehringer Ingelheim) + WO 2010/130034 (Boehringer Ingelheim) -
WO 2013/159064 (Gilead Sciences) ~ WO 2012/145728 (Gilead
Sciences) *+ WO 2012/003497 (Gilead Sciences) ~ WO 2012/003498
(Gilead Sciences)H i~ L&y » WEZIUEXLIIHZHAREH
AR S

(7) gp4lHlIGIA » HAEEH B THIATHERK 2 B4 © Bk & i
(enfuvirtide) ~ 7§ 7% & #t (sifuvirtide) ~ 37 f# 2 % (albuvirtide) -
FBOO6M ~ R TRI-1144 ;

(8) CXCR4#] &% AMD-070 :

(9) HEAHIFIHFISPOIA ;

(10) gp1203] & M BMS-488043 :

(11) G6PD k&t NADH- 4 L B 1] f & ¢ K T (immunitin) ;

(12) CCRS{IFIEl - HAEH M NHIFT4HE 2 BE4H ¢ P i & &8
(aplaviroc) ~ 4 52 4 75 (vicriviroc) ~ & I 4 %5 (maraviroc) ~ & JE 4%
(cenicriviroc)  PRO-140 - INCB15050 - PF- 232798(Pfizer) - K
CCR5mAb004 ;

(13) CDASEHIHIE - HAZEE D THIFT4H 2 BF4H - PO ERE
#1 (ibalizumab)(TMB-355)f1BMS-068 (BMS-663068) :

(14) ZE9 g )2 nse BIs > HRBE 5 1 THIFTapll Z 528l © =
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EE 76 fr (cobicistat) fISPI-452 5 R

(15) HAERHIV 8y - HAGE G M THI P 2 BF4 -
BAS-100 ~ SPI-452 ~ REP9 - SP-01A - TNX-355 » DES6 ~ ODN-93 -
ODN-112 ~ VGV- 1 ~ PA-457(H & 77 E (bevirimat)) ~ HRG214 ~ VGX-
410 ~ KD-247 ~ AMZ 0026 - CYT 99007A-221 HIV - DEBIO-025 -
BAY 50-4798 » MDXO010( 5 & F| #} I (ipilimumab)) - PBS 119 + ALG
889 « K& PA-1050040(PA-040) » & HA4H 4 o

EFRERRBENT KX R2(bEaY » BCHBEE a2
E - RE  = - WEE SR SIERBES - A EEERE
Bl > AT ZALEY) > BCH B EE A (R A Sk
HEREEE - EHMBEREO T AXhER2bay)  SHE %
EAurgEiE o G =EEREERIES c EBIEBERF
AR~ be)  SCHEEE F 2R o HPLTUTE S SN A
B4R & - =~ =~ WUECE S FEAY 55 /MY JE B o] Ry 28 8 B BE R 2
FEVERR - IR ETEERNEBEEER - 5 —REEBED
F o AR LAY EHEEE F A2 o G ERNE
HIVZ B 86 ] &1 50 f0 & @ 4% 06 HIVIER S MEIF4E L - 5 — BT
BREMF  AE T2 bEY)  SHEE A - BB
SR 2 HIVIZ B RAG BIMHIVE Q& 2 (L& s - LE—
FEBE T KX R ALEY) » RHEE F 2 - (R
[ 8 55 W~ HIVAZ B B 400 0 &)~ S i 8% 8 =~ HIV IR &% 1 #1010 &l - 0
HIVEH IS (LEWEE - IE— N EBEOT » AXFHBRZ
b&Y » BCHEZE Eo #2098 - (%5 8k 2 HIVEZ T B ] )
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B~ R ek lg L HIVIERZ EHIGIE > MY E 2 BEREE -

EFREARBEMNT  EANMERZ LGRS ED L
Ay H AR R A Sy o AR EY&E o DAUTR B BB A Oy SR AR EE - B
G AR > ZEH e L IR EE AR T

EFREARBEMT  AXHB R G HE - E S I
E R GH & B B AT B f g i B RV B — R A > a0 AE B Y iR i
g 2 [E e A -

EFREARBEMT  AXHB R G HE - E S I
AR — e g o AR R Z b BB — B M 55 SN Y B R 2 2
5] 12 22 18 (R T8 A ST e R Z AL G VIR — B2 Fl 55 A Y Va5 B R [F] B
BCEER S EREFEANEN AR Z (e — 2% i 554
HEER A FLNEZHRN -

LA R S S I IE RN s 2% > flan
A& T — B M B AN B I Z BORD ~ B o #8 BB N R N R B A SR
B ZIEEVRIEURE - §l40 > £ —SEREHT - e EEASA
B AL EVRI R R E > 35 L B BB oy o8 N 1 8 — B 55 01
BRI EMEE - & > LEMAREM T > tRE-2ZES
SMHEREIR BN E > & BP B #ENREASCAE R 2L
EYRBEMIHE - £ —ESEBENT > LRELAER 2LV
B EE > BEEAEEUNEEI > 1-12/N05 ) HA R $ 88 — 50 % fE 53 41 0
EFEBHNEURE - A HMERE T > ofRkE NS E S I IERE
BIRVE ALK & - P& AL BUNE (B140 > 1-12/N5) 1 ] 9% B8 A SCRT 8 i
ZIbaYHEMLRE -

I
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THEHSREREAZF LG EIESHEOLLe 2 SET A

Y2
R1
ey
HApR' X WY Y270 722 ZMRW R E R - JEBHIRRY

i

B AEZERE MRS EC AR AEZHEIE B
Ko ABE R E G - REFEIE - POH 8% T 1 i & 5 5 DL
BOM Tl i EHEEREAKY  LERFEELSLS
g BUE R ER AN P 2 HMA A (DEe? - BE - ER D]
8 8 (3 41)Sigma Aldrich ~ Lancaster Synthesis, Inc. - Maybridge -
Matrix Scientific ~ TCIF1Fluorochem USA ~ ZHZFEAY KR » SR B 3 E
ZERMBENZKFEEMR(2HE > PlusEARESE - KIE - K
JGERE > BB ShR(Wiley » 2000512 F ) s 40 A SC 7 B 4L 2 g -
A TIIED - LIS 2 HEY - TIERRE) -
(& =]
HEAHA X X a2 R

AHGEFRE3IS US.C.o §119(e) £5R2012F 12 H 21 H1 55 2 < B bR
B BRI FH 35 FE 5% 61/745,375 ~ 20134E3 F 1591 35 2 35 B BR B 55 F1) HH 35 2
5% 61/788,397 ) 2013 7 H 12 H H 35 Z = B b 05 & F] B 55 F 5%
61/845,803(ME 25 « FT it M 3B 2 DAL 2 5051 Y 7 A BF A A L -
g Bl
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—fig & e
MR EIMERAZHNE P EREPMNRHHE LB EEA
Az el E S INEFADZ eV — KTk -

JifEl
/OTO\ o R'O\[O"R 0 ngz HOIOH 0 YMYZ . o YMYZ
N7 OH , 0 N7 N A » o N\\ N A . \N(‘N\\ NTa
ANy R "S0 R’ 0 0
o 0. 0 0. C 0L 0 OH
Al A2 A3 A5
/O\(O\ o R,O\EO‘R o Y}gz HOTOH o Y1 Y, a Y1 Yy
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A1l A2 Al
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A1l A6 A7
,o\[o\ o HOTOH oV, \r2
NS OH ' N OH , O NS 0N , d SYONTS N Lo
0 S % oy
0 o o} o\ el OH
A1 Ab6 A8 A4

AlR] H#EE R E S B (750 HATUSCEDCHE(L 2B A2 - A2
H] P 58 I (B 40 HH b B8 (L 2 A3 o A3 0[5 B B IR IR e BUER IR
BRIz FERAEABGEURCE)ETHELREZBME{LEAS
5 A4 o

B 0 ALT] 5 58 B 58 0 HH e % R B 1 45 (L 2 A6 - A6 ] B
ERR BRI ERES > ENEEGERLE) BT H AL
Cre& T o0 Bl P B ZUATERAS o ATECA8H] F5 h A i & e #018 & i (58 40
HATUECEDC g B » #2E H & B (GE AR AL 85 T H A L friE L

B P S AS A <
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oo B EROE e S [17,2" ¢ 4, 5]0RE 0 5 [2,1-b][ 1,3 ] 48 & - 10- B g it
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RE1-(2,2- T H A A L E)-S-HEE-6-(HE A )-4-HI & -1,4- =
OO -3-EH g (1-A > 0.300 g » 0.95 mmol) > AWO02011/119566 Al A
ML > EKHERZESE —R > BIFLELEG mL)F I AN N-Z 2K
7, B (DIPEA)(0.329 mL > 1.90 mmol) ~ 2.4- & % EH §#(0.125 mL >
1.05 mmol)f1HATU(0.433 g 1.14 mmoD)EH - B RS W EBFE105 &
FR4E - AR ENIETEWE L(10260% LM L8 © & H )4
EEGYLREMELEEYS-QC4-_aFXHFEREFEE)-1-Q2- " HEE
LE)-3-HEE4-IE-14- _FHIE-2-HEEHE > 1-B - 'H-.NMR
(400 MHz > DMSO-d6) & 10.28 (t, J = 6.0 Hz, 1H), 8.46 (s, 1H), 7.42
(dd, J = 15.4, 8.6 Hz, 1H), 7.24 (m, 1H), 7.06 (m, 1H), 4.52 (m, 3H),
4.22 (d, T = 4.4 Hz, 2H), 3.92 (s, 3H), 3.80 (s, 3H),3.29 (d, 6H) - LCMS-
ESIT (m/z) ¢ Cy0H23F2N,O7 2 [M+H] 5T B {H © 441.15 ; 3 I {H
441.2
A ER2

W AE ZBE (0.9 mL)M Z B (0.1 mL)Hr#Y5-(2,4- & 75 H B i HH Bl
B)-1-22- " HEHE 2L E)-3-HE A -4- | & -1,4- S HE0E-2-H B H iy
(1-B > 0.106 g > 0.24 mmol )R] H i f (0.005 mL » 0.072 mmol)iZ ¥ » H
EOETEE  AMEETOC - 16/NF 2 1% » FIREGY 28l LRS-
A4-ZmAHEEHEEA)-1-Q2.2- 28 L E)-3-HRE&-4-AlF-1,4-
=Mt wE -2-H B H By > 1-CHY HH 5 7R o LCMS-ESIT (m/z)
CisH19FoN,O7 [M+H] 5T H : 413.12 ; S5 {H : 413.1 -
EE3A14

i 5-(2,4- o ok B A g R A )-1-(2,2- 23 LK )-3- B S B -4-

=,
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A-1L4-_FHrE-2-FHEHE(1-C > 0.65 mL 2 2K 5 g7 5 BR 2 tH #L0R
&%) > 0.17 mmol)H £ K5 (0.65 mL)AIIF-3-f# & 3B I fF (0.06 mL) R
B MRIERGYEE WM EI0C - 30478 218 » HRIEESY S
Al A IR {E $%£(0.063 g » 0.34 mmol) - KR GVIEH HE W I £
50C - 10y 212 » FRIEREY AL _EFEMEER 02 M aq)
ZHE - BERAREREH _SHEFREZRKRE - Ba it o HikEgE
i B sl ez e > BB KOR M o Prep-HPLC# (L (30-70%ZFF © 7K » 0.1%
TFARR I 2EINHIRESYW 2 {E& %1 - 'TH-NMR (400 MHz » DMSO-d6)
5 12.45 (br s, 1H), 10.35 (t, ] = 5.8 Hz, 1H), 8.45 (s, 1H), 7.37 (dd, J =
15.4, 8.6 Hz, 1H), 7.23 (dt, J = 2.5, 9.9 Hz, 1H), 7.05 (dt, ] = 2.2, 8.7
Hz, 1H), 5.43 (dd, J = 9.6, 4.0 Hz, 1H), 5.09 (br s, 1H), 4.68 (dd, J =
13.2, 4.0 Hz, 1H), 4.59 (br s, 1H), 4.53 (m, 2H), 4.02 (dd, J = 12.6, 9.4
Hz), 1.93 (br s, 4H), 1.83 (d, J = 12.0 Hz), 1.57 (dt, J = 12.2, 3.2 Hz) -

LCMS-ESI* (m/z) : CyiHy0F2N3Os 2 [M+H]|" 515 H : 432.14 ; 2 IH(E

432.2 «
& 2703
(L&) 2F0 36 B4 5
(2R,58,13aR)-N-(2,4- = # % H % )-8- 5 -7,9- = fil & -

2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_§E E'El % HH: l]% 9\:1,: [1':2' : 4:5] HH: [[# 9\:1,: [2:1_
b][1,3] 5 E MF-10- B g B (2) #0(2S,5R,13aS)-N-(2,4- 5 7 B Bk )-8- ¢ -
7:9_:{E\Ué|__;(l_2:3:4:5:7:9:13:13a_/\§(1_2:5_ﬁEﬁ%[{ttn%#[lvazv : 4:5]HH:D#

F[2,1-b][1.3] 5 & MF-10-H g iz (3)

5 50 HETEEIS)
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0 F 0 F
o o
> . 3 ~
N0 F A "0 F
O OH
2

QO OH
3

#& 7 (& A Chiralpak AS-HE1100% £ B {E & A% 2 F M HPLCYy
BlEawi(e mp)URHESHREBYPA Z(LEaEW2i03 - Rt
&%)2 ¢ LCMS-ESIT (m/z) @ Cy1Hy0F2N3;0s 2 [M+H] 5T & {E : 432.14 ;
SEIR(E 4322 FHHPLC/HEEHERE = 4.5047 #% (Chiralpak AS-H >
150x4.6 mm > 1 mL/min EtOH) - B " {E& %3 : LCMS-ESI"(m/z) :
Co1Hy0F N3Os 2 [M+H] 5 E(H © 432.14 5 &3 E : 4322 » F:HPLC
B EEE] = 6.84 47 ¢# (Chiralpak AS-H » 150%x4.6 mm > 1 mL/min
EtOH) « '"H-NMR (400 MHz » DMSO-d6) & 12.45 (br s, 1H), 10.35 (t, J
~ 5.8 Hz, 1H), 8.44 (s, 1H), 7.37 (dd, J = 15.2, 8.4 Hz, 1H), 7.23 (m,
1H), 7.05 (dt, J = 1.8 Hz, 8.7 Hz, 1H), 5.44 (dd, J = 9.6, 4.0 Hz), 5.09
(br's, 1H), 4.68 (dd, J = 12.8, 4.0 Hz, 1H), 4.59 (br s, 1H), 4.53 (m, 2H),
4.02 (dd, J = 12.6, 9.4 Hz, 1H), 1.93 (br s, 4H), 1.83 (d, J = 12.4 Hz,
1H), 1.57 (m, 1H) -

2E - MM EELEEY3
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HO._ _OH OH
\E o) F HzN’O/ H o) F
N2 ¥ ¥7OUNT N
H/\@ T . < Q\N(\ H/\©\
/O S )] F \\\" = 0 F
0 O (0] 0\
1-C 1-D (+/-)
FH: sFC
AD-H #8g

H 0 F ! o F
. Y\N % N 0
& N™ ™ N
oocore, b
o O E N 2 0 F
o 0
AN o 0\
3-A 3-B

My
o H O F
\"(/\:(\N RN H/\©\
\\l" N S O F
O OH
3

1 5-(2,4- @ 78 B A B R A )-1-(2,2- 8 £ 5)-3-H | & -4-fl
F-1,4- " EMHEE-2-HEE HE5(1-C > 1.2 mmolfE&H0.026 mL H g 2
5 mLEY9 1 120+ 28 F)FH 285 (5.0 mL)AINE-3- R B IR [ B (0.24
g’ 2.4 mmo)@mH - K EREVHE W AEE90C - 30788 2 1%
R ER =Y A8 o i’ AR EZ P (0.332 g0 2.4 mmol)REH > #EI NI
MEZEI0TC - 15788 2 1% - FIR G % Al Fl 7o B 48 = & H b A B8 B2
(02 MAER)ZH - BlrA#EE KA _aF R REIUKER - &
Of < A H 2 &R R BR8N (/K EZ KR - MBI ROBRYE - i aBREREd
ERGEMIE _AF R T 2 0-8% LB (EH 11%E AL KA R))
DLIE R 9 1-D o« LCMS-ESI* (m/z) : Cy,Hy,FaN3;05 2 [M+H] & &

H @ 446.15 ; S:FH(H @ 446.2
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FEP1-D (270 me)#E M (E AL EER R SRR AEYS0% (11
I 2 B8 (E B 0T 2 FFESFCAESO mm Chiralpak AD-HEHE |4y
BELIRME @RGBE A LT EY3-A (8 —FE)M3-BCEE /&N
&) o BIFA3-A 0 LCMS-ESI* (m/z) @ CayHzFaN3Os2 [M+H] 5 B (& -
446.15 ; 22IRME  446.2 - FE~3-B : LCMS-ESI' (m/z) @ C22H22F2N30s5
> M+H] S E(E © 44615 ; S F{E : 4462 -

AL LR (S mL)H 2 E)3-A (0.110 g - 0.247 mmol)Jr it IR
fE$£(0.091 g 0.494 mmol)z B » BE WA ES0C - 105758 2 1%
BEY) Al A S H A (0.2 MUK IR Z [’ - R A g o
BEE A R R EERUKE R o G 0F 2 A T S8 8 BB s R R o
e K R YE o BRI HPLC(30-70% 05 : 7K > 0.1% TFA)4i L=
e 2 a3 - FMHPLCHEYIFR = 6.514) 4% (Chiralpak
AS-H » 150 x4.6 mm > 1 mL/min EtOH) o LCMS-ESI™ (m/z) :
C21H20FaN;Os 7 [M+H] 5+ B : 432.14 ; 2 {F © 432.2 - 'H-NMR
(400 MHz » DMSO-d6) & 12.45 (br s, 1H), 10.35 (t, J = 5.8 Hz, 1H),
8.44 (s, 1H), 7.37 (dd, J = 15.2, 8.4 Hz, 1H), 7.23 (m, 1H), 7.05 (dt, J =
1.8 Hz, 8.7 Hz, 1H), 5.44 (dd, J = 9.6, 4.0 Hz), 5.09 (br s, 1H), 4.68 (dd,
J =128, 4.0 Hz, 1H), 4.59 (br s, 1H), 4.53 (m, 2H), 4.02 (dd, J = 12.6,
9.4 Hz, 1H), 1.93 (br s, 4H), 1.83 (d, J = 12.4 Hz, 1H), 1.57 (m, 1H) -
g4
L&A B HE

(18,4R)-N-(2,4-— G ¥ B B0 )-7-$8-6.8- — {H] 5.-3,4,6,8,12,12a- X &

-2H-1,4-50 BEROIE I S [17,2" © 4, S]ULE O 3 [ 1,2 -a W e -9 - B ifg i

% 53 HETEEHS)

C243842A docx
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i 5-(2,4- o ok B A g R A )-1-(2,2- 23 LK )-3- B S B -4-
F-1,4- " e -2-FHEE FHEE(1-C > 0.12 mmolf£ & 74 0.002 mL H fi %
2053 mLEy9 : 1245 ¢+ LB H ) ZHE A& (R)- ML 0% IE -3- % (0.032
mL > 0.36 mmol)fRH - K X fEJR &Y NZE H MM 2 90°C &85 5/ -

RAIZ A% - KEOREY 0 BAE S R AR BE F 8 (IMAOE TR 2 [’ o
AHE TR LM CBERERIUKER - B a0 2 F KB &8 i
(fE7K)EZ KR - MBIE OB S - KBRS LB mL)d - FR (b
(0.022 g 0.12 mmo)EEH » MEHAIMBAES0CKI0578E - A4l 21
KRG 0 BAE SR EAb 7 (BEA) . - KAt g o Bt A —
G H RERUKER - HHCL (aQff/KEF#HE £pH = 1L H —FH
e B R ZEHL - FINaOH (aq) /KA RSB 2 pH = 30 H ~&FHEH X
ZN - FEfFoAREKBAMBEREZE - BE > KRB - B HL
HPLC 4 {E (10-55% Z f& © 7K » 0.1% TFA)E (L& %4 - '"H-NMR
(400MHz > CD;OD-d4) & 8.42 (s, 1H), 7.42, (q, J = 7.7 Hz, 1H), 6.99-
6.90 (m, 2H), 5.07 (br s, 1H), 4.73 (br d, J = 10.8 Hz, 1H), 4.62 (s, 2H),
4.51 (brd, J =12.8 Hz, 1H), 4.07 (t, ] = 11.8 Hz, 1H), 3.4- 3.0 (m, 3H),
2.76 (br d, J = 8.8 Hz, 1H), 2.15-2.0 (m, 1H), 1.9-1.8 (m, 1H) - LCMS-
ESI* (m/z) : CyoHoF,N,O4 2 [M+H] 5T B & : 417.14 ; 2% B & -
417.2 -

"S5
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{47 50 1 1
(4R,12a8)-N-(1-(2,4- — 5, % £ ) B8 [ 22 )-7- $Z -4- 1 £ -6,8- — il & -

3,4,6,8,12,12a-7N &,-2H-[1,3]W8 W 5 [3,2-d] L BE 5 [ 1,2-a] otk 0 -9- B ifg e
OH O :

F FHO \ N/'j
N x N\/ji\o
I A
5
S0 0 ~o o
0 : F. F O A
XN + NH, _HATU g H x N’j
SsooRlva e drees
I R F F i A
5-A 5.8 5-C

OH O =
F F O -
MgBr, H = N/j
N oy N\/;ko
0 H
5

BRI

DU LA I W02011/119566 F1 Fpift 22 (3S,11aR)-6-H 48, £L -3- FH £ -
5,7-Z{A1%-2,3,5,7,11,1 1a- 75 G 0 M 3 [3,2-d | 0EL g [ 1,2-a] 0tk 0 - 8- HH fi%
ZH7EC BLO(R)-3-F A& T -1-FF BUAU(S)-2- i B 15 - 1-B% B 7 (4R, 12a8)-
7-FH & K -4-FH 5 -6.8- I 5.-3,4,6,8,12,12a- /5 4, -2H-[ 1,3 |5 0k 3 [3,2-
d]PEE BE - [1,2-a]PEE off-9- FH & (f fE] 97 5-A) = WO2011/1195664% DL 4 5L
IR G ASCF - RN N-Z RN E L (DIPEA)(0.1 mL »
0.574 mmol)BE » ¥ %)5-A (24.8 mg > 0.080 mmol) ~ 1-(2,4- & 7
E)IB PR HCIEE (5-B > 21.9 mg > 0.107 mmol)fIHATU(48 mg > 0.126
mmol) £ CH,Cl, (2 mL)F #Y I RAC HMECRE N EH - 3008 2 1% -
1 I M R & ) AE 10 %48 52 B /K 7 % (x 1) F1 NaHCOs 8 #1 7K 78 7 (x 1) 7
WZr > OB OBEWRE - KT THIABRABEEDER 2% » #
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A & 0f 0 52 (MgSOy) » RIBRHE - #EHCKHEE - 2Bl
I LB L Bis 2 20% H BE #Y combiflash (12g'E )4 (B ar VI LUE &
(4R,12aS8)-N-(1-(2,4- @ FEHE)VB N E)-7T-H & H-4-H H-6,8- _ fll & -
3,4,6,8,12.12a- 75 &, -2H-[1,3] 88 M 3% [3,2-d] "HE 0F 3 [1,2-a] 0L 0 -9- HH i
B o R 5-C o« LCMS-ESI*(m/z) @ Cy3HouFoN;Os5 2 [M+H| 5T B (B -
460.17 ; T {E460.2 -
HER2

B 5-C (39 mg 0 0.080 mmol)Fl 8 {b#£ (42 mg » 0.2282
mmol)fE Z 5 (2 mL) FAYJBRIF R AESOC TR - /N2 1% - R
IN HC1 (2 mL)i} » I RIERGWL0CA TR - BB REYAK
(~20 mL)#ERE 2 1& - A & W e (x3)ZE HUE VIl % & 0 < ZE UV 52 1k
(MgSO4) R S 45 - 5 /i 8 5 B HPLC Al (L 52 62 %) DL JE 18 (4R, 12a8)-N-(1-
QA- B HEEVBHNE)-T- B -4-H £ -6,8- ] 5F,-3,4,6,8,12,12a- /5 &, -
2H-[1,3]0% 0 - [3,2-d] 0L BE FF [1,2-a] Mt 0 -O-H fE B - (E& %5 - 2 TFA
> 'TH-NMR (400MHz > CDCl;) § 10.72 (br s, 1H), 8.37 (s, 1H), 7.57
(d, J = 7.9 Hz, 1H), 6.71-6.81 (m, 2H), 5.23 (dd, J = 5.6f14.4 Hz, 1H),
4.98 (br quint, ] = ~6.5 Hz, 1H), 4.26 (dd, J = 13.6f14.4 Hz, 1H), 4.12
(dd, J = 13.6f15.6 Hz, 1H), 4.00-4.06 (m, 2H), 2.16-2.25 (m, 1H), 1.55
(br dd, J = 13.8F11.8 Hz, 1H), 1.40 (d, J = 6.8 Hz, 3H), 1.22-1.31 (m,
4H) - "F NMR (376.1 MHz, CDCl;) § -76.38 (s, 3F),
-111.69 ~ -111.645 (m, 2F) o LCMS-ESI* (m/z) : CyHF3N3;0s5 2
[M+H] 51 E{E : 446.15 ; 32 F{H : 446.2 o
E 6

56 HETEEIS)
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{E& Y6y B i
(1R,4S)-N-(2,4- " G 5 H £ )-7-58-6,8- (] 5,-3,4,6,8,12,12a- N &

-2H-1,4- Eﬁﬁﬂﬁﬂtt%%[l 200 A SIE O IR [1,2-a]mE g -9 - HH i fi
@Q?ﬁ get

1 5-(2,4- @ 78 B A B R A )-1-(2,2- 8 £ 5)-3-H | & -4-fl
S-1,4- "G 0L0E-2-EHES EHES(1-C > 0.100 g » 0.243 mmol) ~ (S)-ML 0% 1E
-3-[#(0.043 mL > 0.485 mmol)R1tx fZ $#(0.067 g > 0.485 mmol)f& /¥ 1T
ZHE(9 mL)FI ZF (0.1 mL)H G nE £ 90°C & 1.5/NF » 2 Al 2 1% -
RS Y HIE(LEE(0.090 ) AL INE £ 50C 83057 58 < 2 Al Z 1%
RS DIEIE S HEM02 M HCILZ 8 - M AME DB H &
HGE B R 2 HUKIE TR - & 0F 2 A B 4808 0 I o (I 7K EZ e - B8
T s o BRI HPLCA{E(25-50% L% @ /K > 0.1% TFARB{EE Y
6 o '"H-NMR (400MHz > DMSO-ds) & 10.33 (t, ] = 6.0 Hz, 1H), 8.44 (s,
1H), 7.48-7.32 (m, 1H), 7.31-7.15 (m, 1H), 7.14-6.97 (m, 1H), 4.86 (d, J
= 2.9 Hz, 1H), 4.62-4.54 (m, 1H), 4.52 (d, J = 5.9 Hz, 1H), 4.01 (d, J =
13.0 Hz, 1H), 2.99-2.76 (m, 3H), 1.96-1.81 (m, 1H), 1.71-1.53 (m,
1H) o LCMS-ESI* (m/z) : CyoH oFaN,O, 7 [M+H] 31 E{H : 417.14 ; &

HAE 4172 0
g7
{E& P70 B4
(2S,6R)-N-(2,4- — & K H H )-9- & -8,10- = fil & -

3,4,5,6,8,10,14,]421—/\%—2H—2,6—§EEﬁ%ﬂttﬂ%#[l',z' : 4:5]Httn##[2al_
5 57T HEWRAE)
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b][1, 3]—ﬂ§5ﬂ\(§|§(dloxazocme) 11- EH fifg e

0
A N H
L "0 F
O OH
7

41 5-(2,4- 7 S B H AL )-1-(2,2- T FR 2 )-3- B R -4
S-1,4-— G IE-2-H S EHES(1-C » 0.050 g » 0.121 mmol) ~ (1S,3R)-3-
B ZE IR B (0.028 g > 0.243 mmol) IR EE #H(0.034 g - 0.243 mmol)f
FAEZHBE(0.95 mL)F W NE L 90°C &K0.5/NEF « Al 2% > IRINZ B
(0.050 mL)i RR G A INE 290 C&2h - Al Z KR EGYHEL
££(0.044 )R BB R S0CEKIUNE « Al 2 1& > IRINE & 7R
{E#8:(0.044 )M ROE SV HIMBAES0CEIS o8 - 2al21& - FRES
oy B G HEM02 M HCILZ B - A g o iyl A — & H i /F
RERKBER - B& 062 A WS &8 bW (EA)EZE » BERE
48 o B AV HPLC4E{E(40-80% ZHfF + /K » 0.1% TFA)RRHEEYT -
'H-NMR (400MHz - DMSO-dq) 8 12.40 (s, 1H), 10.36 (t, J = 6.1 Hz,
1H), 8.45 (s, 1H), 7.48-7.29 (m, 1H), 7.31-7.13 (m, 1H), 7.13-6.97 (m,
1H), 5.56 (dd, J = 10.0, 4.1 Hz, 1H), 4.70 (dd, J = 12.7, 4.1 Hz, 1H),
4.52 (d, ] = 5.5 Hz, 2H), 4.40-4.29 (m, 2H), 4.06 (dd, J = 12.5, 10.2 Hz,
1H), 2.46-2.36 (m, 1H), 1.98-1.63 (m, 4H), 1.57-1.30 (m, 3H) - LCMS-

ESI* (m/z) : C22H22F2N3052[M+H]+§1‘%{E : 446.15 ; ééé Eﬁ {E :

4462 o
Z 8
{b& 80y i g
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(2R,68)-N-(2,4- — & # H H )-9- & -810- — il & -
3,4,5,6,8,10,14,]421—/\%—2H—2,6—§EEﬁ%ﬂttﬂ%#[l',z' : 4:5]Httn##[2al_

b][1,3]ME 1Y 3£ (oxazocine)-11- FH fifi iz
0 F
H
@N x O F
@ CH
8

EEaP8 G LU L&Y 78y 75 = FH (1R,3S)-3- 7 A 1R B2 (X
#(1S,3R)-3-f ELIB O 8L - 'H-NMR (400MHz > DMSO-ds) § 12.40
(s, 1H), 10.36 (t, J = 6.1 Hz, 1H), 8.45 (s, 1H), 7.48-7.30 (m, 1H), 7.23
(td, J = 10.6, 2.7 Hz, 1H), 7.05 (td, J = 8.3, 2.3 Hz, 1H), 5.56 (dd, J =
10.1, 4.1 Hz, 1H), 4.70 (dd, J = 12.8, 3.9 Hz, 1H), 4.52 (d, J = 5.6 Hz,
2H), 4.39-4.27 (m, 2H), 4.06 (dd, J = 12.6, 10.0 Hz, 1H), 2.47-2.35 (m,
1H), 2.00-1.64 (m, 4H), 1.58-1.30 (m, 3H) - LCMS-ESI* (m/z) :
C2HpoFaN3Os 2 [MAH] 51 B : 446.15 ; 3 {H : 446.2 -

FHoAI10
BRI 100y 2L F

(2S,5R,13aS)-N-((R)-1-(4- &, * £ ) £ £ )-8- & -7.9- _ fll] & -
2,3,4,5,7,9,13,13a- J\_4&,-2,5- 25 B ELOH mE 3f [1,2' ¢ 4,5] 0 of 3f [2,1-
bI[13] & A ME-10-HEZ Kz 9F0(2R,58,13aR)-N-((R)-1-(4-% K £ ) L £ )-
8-¥8-7.9- " {i|5,-2,3,4,5,7,9,13,13a- /L &,-2,5- 20 B EL O BE 3£ [1',2' @ 4,5]

O 0 3 [2,1-D] (1,314 EUF-10-HH B A 10
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C243842A docx

110146626 FEESE A0101 1102069174-0



1815245
LI AT
Coore, gL,
O OH O OCH
9 10

~ \[ 0 - HO OH

f?ﬁ“@ SRRED,

!

TR

RF1-(2,2- " H & A L5 )-5-H & A-6-(H | ) -4-f1 |- 1,4- S e
-3-HEZ(1-A > 0.500 g > 1.59 mmol)&F X A5 (6 mL)H il FN,N--
N Z B (DIPEA)(0.550 mL > 3.17 mmol) + (R)-1-(4- & X &) 2 I
(0.242 mg > 1.74 mmol)FIHATU(0.661 g > 1.74 mmol)EEH - ¥ X JE )&
GYRHLNGFHP AL LB ZEMN K ZE - KA HE 78I A
HCI(10% aq) ~ BEE S8 (1M aq)iiff » &L 07 B 9 Hz e - 28 08 AR 45
PLTE i B 1-(2,2-Z H f B £ )-5-(1-(4- R B ) £ A i R 2 )-3-H
A4l E-1,4- R e -2-H B (R)-HEs > HAEREHAETEMRRT
@ % EF f :© LCMS-ESI* (m/z): CyHsFN,0; 2 [M+H]® & &
B 437.17 ; 3IH{E : 437.1 o
B2

e 1-(2,2-Z H A B L H)-S5-(1-(A-m A ) LA HEE A )-3-H A &
-4-f S -1,4- T F I E -2-FHEE (R)-HEE 3 N S H5 (5.7 mL)F0 Z /(0.6

mL) 5 i I BE 85 82 (0.031 mL > 0.477 mmol)m 3 - KR &Yz A
60 E(RIRRHE)
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IERZETSC - ThZ 1% BR &Y A B AL ARG LB T AR T #2505
1 : LCMS-EST* (m/z) : C1oHpFN,O7 [M+H|*F [ © 409.14 ; 5
B : 409.0 -
T ER3

1 1-(2,2- ZFR LR )-5-(1-(4- 78 B ) £ A= i FH i &5 )-3- B &8 B -4-
F-L4- G MEE-2-FH B (R)-HE5(3.6 mLAYAK BT B2 2 HEE &Y -
0.8 mmol) A Z % (3.6 mL)#&FElL I NIE-3-f A IR T EE - HCIEE(0.219 g »
1.6 mmol)FIf% #% #71(0.276 g > 2.0 mmol)E # - KRS ¥ IIE H Mz 2
90°C - 2097 $8 2 1% » # RIER &Y 2 Al M 73 B4 & H A HC1(0.2
MaZf - B&ZzFETEMH _EHEFRETRKE - Baftzh
RER/NELKBREE KB - BIEKEYE -

RV L L4 mL)d i IR (E#£(0.177 @) - KRS
PIIEWANEESOC » 105788 218 » K RIER SV 28I 081 &
HIZ AT HCI(0.2 M aq) Z ] - 8% 55 J& o7 BE L A — & B R ZE HUK
o A O AR KR R I SR IR AR S - RS ERE A
W E(0-8%LFF : DCM)S(LERer VI AR AT ® 9102 JEsR 5 2
BYIREY -

& 1 {5 F Chiralpak AD-H B1100% £ & {F B 5 #fr ik &~ F 1 HPLC
KRV THEDIR‘EEEHBEEVE A SN0

B (E & 719 © LCMS-EST* (m/z) : CyHy3FN;Os > [M+H]* &F &
B @ 428.16 ; 2530 {H : 428.1 - F=MHPLC/EE ISR = 10.177 97 #&#
(Chiralpak AD-H > 150x4.6 mm : 1 mL/min EtOH) - 'H-NMR (400

MHz > DMSO-dg) & 12.45 (s, 1H), 10.45 (d, J = 7.7 Hz, 1H), 8.40 (s,

% 61 HEWRAE)
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1H), 7.37 (dd, J = 8.6, 5.6 Hz, 2H), 7.15 (t, ] = 8.9 Hz, 2H), 5.44 (dd, J
~ 9.5, 42 Hz, 1H), 5.17-5.04 (m, 2H), 4.73-4.62 (m, 1H), 4.59 (s, 1H),
4.00 (dd, J = 12.7, 9.5 Hz, 1H), 1.93 (s, 4H), 1.83 (d, J = 11.8 Hz, 1H),
1.56 (dt, J = 12.1, 3.4 Hz, 1H), 1.44 (d, J = 6.9 Hz, 3H) -

N E& 10 1 LCMS-ESI* (m/z) @ C2H3FN3Os 2 [M+H] 51 &
B @ 428.16 ; 2530 {H : 428.1 - F=MHPLC/EE SR = 14.061 5 #&#
(Chiralpak AD-H > 150x4.6 mm : 1 mL/min EtOH) - 'H-NMR (400
MHz > DMSO-dg) 8 12.44 (s, 1H), 10.46 (d, J = 7.8 Hz, 1H), 8.41 (s,
1H), 7.37 (dd, J = 8.6, 5.6 Hz, 2H), 7.15 (t, J = 8.9 Hz, 2H), 5.42 (dd, J
~ 9.6, 4.1 Hz, 1H), 5.18-5.02 (m, 2H), 4.67 (dd, J = 12.8, 4.2 Hz, 1H),
4.59 (s, 1H), 4.02 (dd, J = 12.7, 9.6 Hz, 1H), 1.93 (s, 4H), 1.83 (d, J =
12.0 Hz, 1H), 1.57 (dt, J = 13.0, 3.5 Hz, 1H), 1.44 (d, J = 6.9 Hz, 3H) o
gH11
{E&11HY 8L

(2S,5R,13a8)-N-((R)-1-(2,4- — 5 7 £ ) £ £ )-8-#8 -7,9- — {A] = -
2,3,4,5,7,9,13,13a- J\ & -2,5- o0 B AL Ok @ JF [1°,2' © 4,5] 0k o 9F [2,1-

b][1,3]5 F M -10- HH g iz
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O -
ol
‘.-L/Y\N\ N
N S0 ;
0O OH
11
|
0.0 |
- o] 0.0 HO.__OH
\[ HEEI ’\[ o = F 552 ‘[
N7 ™= OH N7 N N N/\CL
O g /O\OH ] /O\OH ]
o)
D1 ° Os 11-A RN 11-B
583 oH 2 1 1
NTR N
\ N [ E
CH N\ o
: OH
O 1
NH,
BX
T EEL

RE1-(2,2- T H A A L E)-S-HEE-6-(HE A )-4-HI & -1,4- =
MEEME -3-FHEE (1-A > 0.315 g » 1.00 mmol) & JF 52 Z 5 (4 mL)H i FIN,N-
— P Z B (DIPEA)(0.348 mL » 2.00 mmol) » (R)-1-(2,4- % 5 £ )
Z HFHCIEE (0.213 mg > 1.10 mmol) f1HATU(0.418 g » 1.10 mmol)E
B o ) MR SRR VN L 7B @ H A HCI(10% aq) Z ] -
i B T o B G R DR B2 28 (1M aq) it ik - LRI SREZ LR > BB K
g i LR BB S-(1-2,4- @ A B O A HER A)-1-Q2.2- “HE AL
B)-3-HE A -4-flE-1,4- g ukiE-2-HEE(R)-H il - HAEREHA LT
FE TS5 B o LOMS-ESI* (m/z) : CyiHasFaN,0; > [M+H[ 2} &
B : 455.16 ; 223548 : 455.1 -

& 52
RES-(1-(2,4- “ @ AE) LA HEEA)-1-2.2- " HE A L E)-3-H

AE-4-HE-1,4- - FMEIE-2-FHEE(R)-HEBF N 2B (3.6 mL)F1 21
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(0.4 mL) 30 A B et % (0.020 mL)@E ¥ - ROE G INE L IMBAETS
C o 16/NBF 2 1% - KR BUR &) 0% Al 0 e R & @B T 68 AR T[22 8
1 o LCMS-ESI* (m/z) : C19Hy FaN,O7. [M+H| 3B : 427.13 5 &3
B 427.1 -
B3
’5-(1-(2,4- @ R ) LA HEE A )-1-(2,2- 38 £ & )-3-H | -

4-fl S -1,4- M mE-2-HBE(R)-HEECKE P B2 2 HEESYH —
0 €905 mmol) ] ZH5 (2.5 mL)# Rl A (18,3R)-3- B 3 T % (0.110
g 1.09 mmol)MIfR % #7(0.069 g > 0.50 mmol)i@H - MR =¥ II=E L
MEZEIOC « 155788 2 1% » K K IE R &% Al 167 1108 (L $%(0.184
g) - BRIERGYMBZESC - 1038 1% KRG L8 AS—
oy BV R R EE(0.184 )R - K RIER SV M E50C 105
$# o 2al stk BIREY DB S HEEFMHCL (0.2 M aq)Z [/ ©

ZERE MR AR EFRERKE - K& 0F 2 A B KRR R
B NE 0 BB ROBEYE o B RIHPLCAE(E(30-60% 215 @ 7K » 0.1% TFA)

R (L& 911 « LCMS-ESI* (m/z) @ CyHaFoN;0s 2 [M+H] 5 &
& : 446.15 ; 23 {H © 446.1 - 'H-NMR (400MHz > DMSO-ds) & 12.46
(s, 1H), 10.53 (d, J = 7.5 Hz, 1H), 8.38 (s, 1H), 7.39 (q, J = 8.5 Hz, 1H),
7.29-7.12 (m, 1H), 7.13-6.93 (m, 1H), 5.44 (dd, J = 9.8, 4.2 Hz, 1H),
5.28 (p, J = 7.3, 6.8 Hz, 1H), 5.09 (s, 1H), 4.66 (dd, ] = 13.2, 4.3 Hz,
1H), 4.59 (s, 1H), 3.99 (dd, J = 13.1, 9.6 Hz, 1H), 1.93 (s, 4H), 1.83 (d,
J =124 Hz, 1H), 1.56 (dt, J = 12.5, 2.9 Hz, 1H), 1.45 (d, ] = 6.9 Hz,
3H)

5 64 HEYERAE)
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g H12
ft&m1209 8 #F

(2R,5S,13aR)-N-((R)-1-(2,4- — @ FE B ) 2 H)-8-¥-7.9- — | & -
2,3,4,5,7,9,13,13a- J\ & -2,5- 58 B L 0L OF F [1',2" © 4,5] 0k M 3F [2,1-
b][1,3]15 & "E-10- H fif

ChE 5

12

EE12B LLELREE Y118y 5 2 B (1R,3S)-3-l7 B 18 Tk E
B (1S,3R)-3- B AL BB IR i 8L % - '"H-NMR (400MHz » DMSO-d¢) &
12.43 (s, 1H), 10.52 (d, J = 8.2 Hz, 1H), 8.38 (s, 1H), 7.39 (q, J = 8.4
Hz, 1H), 7.28-7.12 (m, 1H), 7.11-6.97 (m, 1H), 5.41 (dd, J = 10.0, 4.0
Hz, 1H), 5.35-5.20 (m, 1H), 5.08 (s, 1H), 4.65 (dd, J = 13.1, 3.8 Hz,
1H), 4.58 (s, 1H), 4.01 (dd, J = 12.8, 9.5 Hz, 1H), 1.92 (s, 4H), 1.83 (d,
J=11.5 Hz, 1H), 1.61-1.51 (m, 1H), 1.44 (d, ] = 6.9 Hz, 3H) - LCMS-

ESI* (m/z) : C22H22F2N3052[M+H]+§1‘%{E : 446.15 ; ééé Eﬁ {E :

4461 o
=NE
{E& Y130 8 f#

(28,5R,13aS)-N-((S)-1-(2,4- — 4 FE £ ) Z £ )-8-¥8 -7.9- — fAl &, -
2.3,4,5.7,9,13,13a- /A4, -2,5- 25 HH EL O BE 3 [1°,2' ¢ 4,510 0 3F [2.1-

bI[1,3]14, &1 - 10- WG
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EEI3MHELELAEEIE FREHS)-1-Q4-Z8 E5) L
BARER)-1-Q4-ZFFEE) A > AREHE - 2589’2 {C$£(0.184
g)BIf# o 'TH-NMR (400MHz » DMSO-ds) & 12.44 (s, 1H), 10.53 (d, J =
7.8 Hz, 1H), 8.39 (s, 1H), 7.39 (q, J = 8.5 Hz, 1H), 7.32-7.14 (m, 1H),
7.05 (t, T =9.1 Hz, 1H), 5.42 (dd, T = 9.5, 4.2 Hz, 1H), 529 (p, ] = 6.9
Hz, 1H), 5.09 (s, 1H), 4.65 (dd, J = 12.9, 4.3 Hz, 1H), 4.59 (s, 1H), 4.02
(dd, J =12.6, 9.8 Hz, 1H), 1.92 (s, 4H), 1.83 (d, T = 12.1 Hz, 1H), 1.61-
1.52 (m, 1H), 1.44 (d, J = 6.9 Hz, 3H) - LCMS-ESI* (m/z) :
Cp2HpoFaN3Os 2 [M+H] 5T EH © 446.15 ; S T{H : 446.2 o
g4
&Y 141 8L

(2R,5S,13aR)-N-((S)-1-(2,4- — & £ ) 2 £ )-8- ¥ -7.9- — | & -
2,3,4,5,7,9,13,13a- J\&, -2,5- 05 B EL O 0E 3 [1',2' ¢ 4,5] O o 3 [2,1-

bI[1. 314 F07.-10-1 A
@W *@
14
{EE&W 14 & LB EESY 118y F=NFEH(S)-1-Q4-—H EXE)YL

B AE (R)-1-(2,4- Z & A& ) L B F{E A (1R,38)-3- 7 & B T 2 (U
(1S,3R)-3-f A I8 A2 %0 4% - 'H-NMR (400MHz > DMSO-ds) & 12.46 (s,

66 HETRAHS)
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1H), 10.53 (d, J = 7.6 Hz, 1H), 8.38 (s, 1H), 7.39 (q, J = 8.6 Hz, 1H),

7.28-7.14 (m, 1H), 7.05 (t, J = 8.5 Hz, 1H), 5.44 (dd, J = 9.8, 3.8 Hz,

1H), 5.28 (p, J = 8.0 Hz, 1H), 5.09 (s, 1H), 4.66 (dd, J = 12.9, 4.0 Hz,

1H), 4.59 (s, 1H), 3.99 (dd, J = 12.5, 9.6 Hz, 1H), 1.93 (s, 4H), 1.83 (d,

J =12.6 Hz, 1H), 1.56 (dt, J = 13.0, 3.3 Hz, 1H), 1.45 (d, ] = 6.9 Hz,

3H) © LCMS-ESI* (m/z) : Ca:HyFaN;Os [M+H| 5 &I {H © 446.15 ; &

FAE : 446.1 o

FH15

B 150y 8L
(2S,5R,13a8)-N-(4- 4, 3 H £ )-8-¥8-7,9- {1 5,-2,3,4,5,7,9,13,13a-

JUR-2,5- 08 BRL ML I 5 [17,2" © 4, 5]0E W 5 [2,1-b][1,3] & & W -10- H i

I
i
) (0]
o f
\:(\N Xr” N
N N \ H
\\u" O F
C OH
15
0
- 0 HO._ _OH 0
85 0 o
N7 "OH B2 Y NS T oH
0] N NS OH \\‘\[/N
/O ™ \\\\\'
0
0 O 0 O
0 O
1-A 15-A 15-B
o}
HEE3 ol
z . NN
LIS S 40!
\\\"" 0 F
O OH
15
FEE

R FAE LRE (36 mL)FI 2% (4 mL) P HY1-(2,2- " H & A L B)-5-

5 67 HEWRAE)
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H & B -6-(H & B £ )-4- I & -1,4- S HEoE-3-HEE(1-A > 3.15 g 10.0
mmol) F H (et % (0.195 mL)ERHE - JEGYMEET5C - T/ Z 1%
BHBECE S S Al fMEFER-10CE =X - KHEE S HMAETS
CE2/NE - 2Al - fERGH TN TEDSES - LCMS-ESI*
(m/z) : CioH FoN,O, 7 [M+H] 51 B {E : 288.07 ; &£ FH{H : 288.1 o
HER2

R BT-(2,2- 2 L E)-5-H R E-6-(HEAKE)-4-Hl F-1.4- - F
ML OE -3- H % (16.8 mLEY 2k B BR 1 2 B E &9 > 494 mmol) B2
(1S,3R)-3-fi& BL 3R [ 7 (0.809 g > 8 mmol)& ff » H L H5(16.8 mL)7
o I AHRBE 1 (0.553 ¢ 4 mmol)m B - i S IER SN £85TC
1Sy 2AZHEVRE B S 16/NE < AR MHCI(50 mL -
02M ag) kK H —EHEZERN =REH=CBER - BEHFIHEY KB
MELiNEZEE BERREMNEZEEER - € &K/ CRER T
MM UREZZREH K E S EYI5-B - 'H-NMR
(400MHz > DMSO-ds) & 8.72 (s, 1H), 5.42 (dd, J = 9.6, 4.1 Hz, 1H),
5.09 (s, 1H), 4.72 (dd, T = 13.0, 3.7 Hz, 1H), 4.57 (s, 1H), 4.09 (dd, J =
12.5, 9.6 Hz, 1H), 3.83 (s, 3H), 1.92 (s, 3H), 1.78 (m, 2H), 1.62-1.47
(m, 1H) o LCMS-ESI* (m/z) : C;sH17N,06 2 [M+H]* 3 E & : 321.11 ;
SEIRAE 1 321.2 -
7 ER 3

4 A4 15-B (0.040 g > 0.125 mmol)Fl(4-5 &) H f#(0.017 g »
0.137 mmol) #& 7% f£ £ 5 (1 mL) 1 & B NN- = & N & 2 I

(DIPEA)(0.033 mL > 0.187 mmol) f1HATU(0.052 g > 0.137 mmol)jE

5 68 HETEAIS)
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H B30 @E % HRIERESYHRE(0.046 g 0.25 mmol)
BRI IIE £ 50TC - 1097 8 2 1% > & K ER &1 % 4l i A HCI1(2
mL > 10% aq)fR 3 - B or 88 2 1% > BB 3 g I FHHCI(10% aq) A1 7K
Sk e TR < Bl B HPLC & (B (20-65% 2% © 7K » 0.1% TFA)#E fit
FRE(E& 415 « 'H-NMR (400MHz > DMSO-ds) 5 12.44 (s, 1H), 10.36
(t, J = 6.0 Hz, 1H), 8.46 (s, 1H), 7.37-7.28 (m, 2H), 7.19-7.09 (m, 2H),
5.43 (dd, T = 9.6, 4.0 Hz, 1H), 5.08 (s, 1H), 4.68 (dd, ] = 12.8, 4.1 Hz,
1H), 4.59 (s, 1H), 4.58-4.42 (m, 3H), 4.02 (dd, J = 12.7, 9.6 Hz, 1H),
1.92 (s, 5H), 1.83 (d, J = 12.2 Hz, 1H), 1.56 (dt, J = 12.0, 3.4 Hz, 1H) -

LCMS-ESI' (m/z) : C2iH1FN3;Os 2 [M+H]"5T 5 AE © 414.15 ; 33 AH

414.2 -
HHI6
fE&Y160y Bl
(2S,5R,13aS)-N-(2,3- — & & H £ )-8- & -79- — ] & -

2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_§E E'El % HH: l]% 9\:1,: [1':2' : 4:5] HH: [[# 9\:1,: [2:1_

b][1,3]5 F M -10- HH g iz

"""

EE&w16H L EE w158y R ERHQ3- &5 5 )H M
B (4-F EE)H B8 - '"H-NMR (400MHz > DMSO-ds) & 12.46 (s,
1H), 10.41 (t, J = 6.1 Hz, 1H), 8.45 (s, 1H), 7.43-7.25 (m, 1H), 7.25-

7.05 (m, 2H), 5.44 (dd, J = 9.5, 3.9 Hz, 1H), 5.09 (s, 1H), 4.68 (dd, J =

69 HETELHS)

C243842A docx
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12.8, 4.0 Hz, 1H), 4.65-4.53 (m, 3H), 4.02 (dd, J = 12.7, 9.8 Hz, 1H),

3.56 (s, 1H), 1.93 (s, 4H), 1.83 (d, T = 11.9 Hz, 1H), 1.57 (dt, J = 11.5,

3.0 Hz, 1H) ¢ LCMS-ESI* (m/z) @ C1H2oF,N;05 2 [M+H]" &t & (& :

432.14 ; S$E{H ¢ 432.2 -

g 4117

{B& 170 8L
(2S,5R,13a8)-N-(4- £ -2- & % H £ )-8- & -7,9- — fA] & -

2.3,4,5,7,9.13,13a- J\ 4, -2,5- 85 B L Ok BE 3F [10,2' ¢ 4,570k o 3 [2,1-

b][1,3]5 F M -10- HH g iz
O F

= H
\ ----- N N o] Cl

{EEYTHUBELUR EE 15687 1 =0F B (4-F-2-8 A ) HZ R
B (4-GF A EH S o 'TH-NMR (400MHz » DMSO-ds) & 12.46 (s,
1H), 10.45-10.29 (m, 1H), 8.44 (s, 1H), 7.42 (dd, J = 10.0, 2.0 Hz, 1H),
7.33 (t, J = 8.1 Hz, 1H), 7.26 (dd, J = 8.4, 1.8 Hz, 1H), 5.50-5.38 (m,
1H), 5.09 (s, 1H), 4.68 (dd, J = 13.0, 4.0 Hz, 1H), 4.59 (s, 1H), 4.54 (m,
2H), 4.02 (dd, J = 12.8, 9.7 Hz, 1H), 1.93 (s, 4H), 1.83 (d, J = 12.0 Hz,
1H), 1.57 (dt, J = 119, 3.4 Hz, 1H) - LCMS-ESI* (m/z)

C21H0CIFN;Os 2 [M+H] 5T 51 : 448.11 ; %35 {H : 4482 -

BHI18
Y186y 2L
(2S,5R,13aS)-N-(3,4- — & X H £ )-8- & -79- — ] & -

5 70 HEWRAE)
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2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_§E E'El % HH: l]% 9\:1,: [1':2' : 4:5] HH: [[# 9\:1,: [2:1_

b][1, 3]1?@”? 10-H g
@Q;ﬁ “@n

EEW B L EE w158y 7R ERG.4- 5 5 )H MR
B (4-BEE)H S #E - 'TH-NMR (400 MHz » DMSO-ds) & 12.46 (s,
1H), 10.51-10.27 (m, 1H), 8.46 (s, 1H), 7.50-7.23 (m, 2H), 7.23-7.03 (m,
1H), 5.44 (dd, J = 9.5, 3.6 Hz, 1H), 5.09 (s, 1H), 4.75-4.63 (m, 1H), 4.60
(s, 1H), 4.57-4.44 (m, 2H), 4.02 (dd, J = 12.6, 9.8 Hz, 1H), 1.93 (s, 4H),
1.83 (d, J = 12.0 Hz, 1H), 1.57 (dt, J = 12.0, 3.4 Hz, 1H) - LCMS-EST*
(m/z) 1 Ca1HaoFaN3Os. 2 [MAH]|*5FEI{E : 432.14 ; 3 {H : 432.2 -
FH19
{E& 190y 8L 7

(1R,5S)-N-(2,4- " &, % HH ££)-8-¥8-7,9- " {i] & -2,3.4,5,7,9,13,13a-

JUR-1,5- 08 BRI I S (17,27 + 4, ST0E 0 5 [1,2-a][1,3] — S W -10- H i

B
o] F
N
Gossne!
= N SN F
O OH
N

HOL_OH c @
NH22HC| MgBrz
N~ N N7 ™% N~
H KCO Y\ Y\
e =g 2Ll

o o O OH
~ O~ 4ea 19

> EE 1 R12
371 HEHEE)
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1o 5-(2,4- 5, 7 HH AR Tl HH R A )-1-(2,2- 88 £ B )-3-HH &R A -4- {Al
E-1,4- " EMErE-2-HEE HES(1-C > 97.5 mg > 0.236 mmol)FH Z K5 (1.9
mL) ~ ZFZ(0.1 mL) ~ bz §#9(145 mg > 1.05 mmol) ~ FI(S)-HLHE-3-%

T ERFLEE (82 mg 0 0.472 mmol)E H o K K MECR & W% B LN EL 2 90

« 607788 1% KR IERGY A B EEAKMN _EHEH -
BRKEZERR R FRF=RLEHFEHF Z2ARES T - KB MgS0447
e WBIE OB c HEIEYAMN LB Q mL)d 364 I1E b #(89.1
mg > 0.48 mmol) - KRS EH HE W AEZE 50T - 905758 2 1% > #f
R IER &Y ~5 mLEY0.2M HCl(aq)/# > HipHIHEE £ ~10 - FER /K
B MZEPDCMAE =X - HPLCHAL(ZHE 7K » 0.1% TFA)$E (L
&#719 o 'TH-NMR (400 MHz > &.{}5-d) 6 10.43 (t, ] = 5.9 Hz, 1H), 8.43
(s, 1H), 7.39-7.30 (m, 1H), 6.81 (q, J = 8.1 Hz, 2H), 4.89 (dd, J = 11.6,
3.8 Hz, 1H), 4.69 (s, 1H), 4.64 (d, J = 5.8 Hz, 2H), 4.26 (dd, T = 12.6,
3.8 Hz, 1H), 3.91 (t, J = 12.1 Hz, 1H), 3.20-3.10 (m, 2H), 3.06 (s, 2H),
2.14-2.02 (m, 1H), 1.96-1.81 (m, 2H), 1.81-1.70 (m, 1H) - LCMS-ESI*
(m/z) : C1Ha0FaN4O4 . [M+H| 51 B (H 1 431.15 ; S$3H(E : 431.2 -
=20
{B& 2087 8L

(1S,5R)-N-(2,4- — & % B ££)-8-¥% -7.9- — I % -2,3,4,5,7,9,13,13a-
JNE-1,5-08 BEAR O 0E - [10,2" © 4, 5] 0tk off 9 [1,2-a][1,3] — S - 10- B iR

i
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O OH

H
N

HO.__.OH 0 O

oS 204 O OHz

A B 1R12
i 5-(2,4- o ok B A g R A )-1-(2,2- 23 LK )-3- B S B -4-
E-1,4- G ULrE-2-HEE HE5(1-C > 103.3 mg > 0.25 mmol)F Z f5 (1.9
mL) ~ Z (0.1 mL) ~ 55 (159.8 mg > 1.16 mmol) ~ FI(R)-THIE -3-B
T EEEZ (90 mg - 0.52 mmol)pR B o [ JEIR & ¥ % £ G NV 2 90
c 407758 2 1% 0 BRIEREWAE  pBEEEAN g8 R 2ME -
R ZR R Z b = RO A S G O - B MgSOLaZ KR - A
JE o RHE o ROHBEEY BB JIE (2 mL) A IR (B $£(96.5 mg
0.52 mmol) - FREVEHHEE WM ES0C - 80778 2 1% » FH~5
mLEY0.2M HCI (aq)f K IR & V%0 > pHFHEE £ ~10 » FIE KGR
FZHE Y DCM A =2 » HPLCH(E(ZAE © /K > 0.1% TFARR M (B
20 - '"H-NMR (400MHz > DMSO-ds) § 10.35 (t, J = 6.0 Hz, 1H), 8.48 (s,

iy

—
=,

1

B

\
X

1H), 7.45-7.33 (m, 1H), 7.29-7.18 (m, 1H), 7.05 (td, J = 8.5, 2.4 Hz,
1H), 5.06 (dd, J = 11.4, 3.5 Hz, 1H), 4.56-4.47 (m, 3H), 4.44 (s, 1H),
4.05 (t, T = 11.8 Hz, 1H), 3.07-2.89 (m, 4H), 1.85-1.73 (m, 3H), 1.54-
1.46 (m, 1H) ¢« LCMS-ESI* (m/z) : CyHoFaN4O4 7 [M+H] 5 B g :
431.15 ; S$EE{H : 431.2 -

5 73 HEYRAE)
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g H21
L& Y210 B 5

(2S,5R,13aS)-N-((S)-1-(4- & K B ) £ £ )-8- & -7.9- — ] & -
2,3,4,5,7,9,13,13a- J\ & -2,5- 58 B L 0L OF F [1',2" © 4,5] 0k M 3F [2,1-

b][1,3]5 & M- 10- 5 fijg Bz

O
SRS
NN SN F

(0]

OH
21
OH
HO OH
MgBr;
m@* *@ @Q@r“ ‘o chooia,
21a o s ©

4R 112

R 1-(2,2- 2R L5 )-5-(1-(4-m A 5 ) £ B B i 55 ) -3-FH & -4l
A-1,4- G MEnE-2-FHEZ(S)-FHEs(21-A > 1 mL > #£19 ¢ 1405 © 2B
y0.23 MUAR - BB EFIZ1-(2,2- " LE)-5-(1-4-\mFEE) L
B R E)-3-HE A -4-fIE-1,4- S MoE-2-FH B (R)-HE59-A >
A (S)-1-(4-3 4 £ ) £ g OB (R)-1-(4-8 78 2 ) L B B ) A (1S,3R)-3-fi%
A IRTEE (62 mg > 0.61 mmol )R ALZ # (34 mg > 0.25 mmol)FR I -
RIEREGYHEELIMBEIC - 6078 2 1% - BRIEREGY A4 > 5
VAL E KA S b 2 B o R KAE ZEEURY S T = 2 Bk A
G ff o KEMgSOLGZKE > BIE - KRB - BB EMBEBRN LB Q2
mL)F G R AR (B $:(74 mg > 0.4 mmol) ~ FR SV EF HE WINHAE

50C - 10057 2 1% > FH0.2M HCIl (aq)Z W & ER &Y - A K
B 74 H(EEEAREHE)

P

C243842A docx
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B> MZEADCMF = - HPLCH E(ZHE - 7K > 0.1% TFA)#Zfit{k
&%21 - 'TH-NMR (400MHz » DMSO-ds) & 12.42 (br s, 1H), 10.45 (d, J
— 7.9 Hz, 1H), 8.40 (s, 1H), 7.36 (dd, J = 8.6, 5.5 Hz, 2H), 7.14 (t, J =
8.9 Hz, 2H), 5.42 (dd, J = 9.6, 4.2 Hz, 1H), 5.15-5.04 (m, 2H), 4.72-4.55
(m, 2H), 4.02 (dd, J = 12.7, 9.7 Hz, 1H), 1.97-1.89 (m, 4H), 1.82 (d, J =
12.2 Hz, 1H), 1.56 (dt, T = 11.9, 3.3 Hz, 1H), 1.43 (d, J = 6.9 Hz, 3H) »

LCMS-ESI' (m/z) : C22H2oFN3Os 2 [M+H] 5T 5 AE © 428.16 ; 3£ IHH

428.1 -
g {122
(B & Y2207 8L 5

(2R,58,13aR)-N-((S)-1-(4- & & % ) £ % )-8- ¥ -7.9- — fll & -
2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_§E E'El % HH: l]/iE 9:1: [1 2' : 435] HH: [[# 9\:1,: [2:1_

bI[1,3]14, &1 - 10- WG

y )
0]
I O
N0 F
O OH

22

OH
HO._ _OH Q
o Ay H TkaGos
- 0 F

c o
oA O 22.A o OH 22
4 B 1R12

o 1-(2,2- T 2, )-5-(1-(4- 90,98 25 ) 2 5 B B B 25 )-3 - 4 24 -
Sl 4 EILTE-2-H B (S)-HEEQ1-A > | mL o {E19 1 1285 © 28

20.23 MIER)A (1R.35)-3-f7 AR CEF (52 mg > 0.51 mmol)AT5% iz 5
5575 HHHRAYE)

C243842A docx
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(31 mg - 0.22 mmol)fm B - K IR &) E E AL AIEE90°C - 6057 3%
Z1& > RRIERED A > oEAER KN S 2 - ik K HEZE
SR HR T =R FAEE ST EBEMgSOs R > BE 0 KR
G o R EY SRR 2852 mL)$ Ak 738 iR B 86 (91 mg > 0.49
mmol) KR SV EF HE WM E50C - 10057 #8 2 1% > # K JER
G YA 02M HCl(aq) /% - B8 /K ¥ #E > A1 Z HU s DCM AT = 2 -

HPLC4H{E(ZBE © 7K » 0.1% TFA)RHE(E& 922 < 'H-NMR (400MHz >

4

DMSO-dg) & 12.44 (br s, 1H), 10.45 (d, J = 7.7 Hz, 1H), 8.39 (s, 1H),
7.36 (dd, J = 8.5, 5.6 Hz, 2H), 7.14 (t, ] = 8.9 Hz, 2H), 5.43 (dd, J = 9.6,
4.0 Hz, 1H), 5.15-5.06 (m, 2H), 4.66 (dd, J = 12.8, 3.9 Hz, 1H), 4.58 (s,
1H), 3.99 (dd, J = 12.6, 9.5 Hz, 1H), 1.93 (s, 4H), 1.82 (d, J = 12.0 Hz,
1H), 1.56 (dt, J = 12.0, 3.0 Hz, 1H), 1.44 (d, J = 6.9 Hz, 3H) - LCMS-
ESI* (m/z) : C2oHyFN;Os [M+H| 5F 218 : 428.16 ; &3 (g : 428.1
g 523
{B& 230 84
(2S,5R,13a8)-N-(2- 4, % H ££)-8-¥8-7,9- {1 5,-2,3,4,5,7,9,13,13a-
JUE-2,5-00 FHEROEE g 4 [ 17,2 ¢ 4, 5]0E 0H 9 [2,1-b][1,3] & & E-10- HH i

i

76 HEWRAE)
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QW‘\ HATU, DIEA \l, m/(;:l /\/©

N 15-B \ 23-A

O

. ol
o 0 23

5 BE 1R12

H#F15-B(41 mg > 0.13 mmol) § L& (1 mL) ~ (2-& & ) H (17
mg > 0.14 mmol) -~ HATU(67 mg > 0.18 mmol) 1IN ,N- - 2 N E 2 I#
(DIPEA)(24 mg > 0.19 mmol)Fz B - ¥ X JE R &1L =" N @ — /N
RF Sl AN R AE 82 (47 mg > 0.26 mmol) - R & %) % & L 24 £ 50

© 60778 1% 0 K EJR SR 0.2M HCI (aq) 28 - B /Kim R o

FIZE QA DCMA =X - HPLC#A L (ZHE * 7K » 0.1% TFAR (L&Y
23 - 'TH-NMR (400 MHz > &, {5-d) 6 10.42 (s, 1H), 8.34 (s, 1H), 7.36 (t,
J =7.9 Hz, 1H), 7.24-7.17 (m, 1H), 7.12-6.97 (m, 2H), 5.40-5.32 (m,
1H), 5.29 (t, J = 3.5 Hz, 1H), 4.67 (s, 3H), 4.28-4.20 (m, 1H), 4.06-3.95
(m, 1H), 2.20-1.96 (m, 4H), 1.95-1.84 (m, 1H), 1.59 (dt, J = 12.4, 3.3
Hz, 1H) - LCMS-ESI* (m/z) : Cy1H30FN;Os 2 [M+H] 5} B {H : 414.15 ;
SETHAE 1 414.2 -

g {24

577 HEWRAS)

C243842A docx
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(L ) 244984 1
(25.5R,13a8)-N-(3.5- = & % H % )8 5 7.9- = il & -

2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_§E E'El % HH: l]% 9\:1,: [1':2' : 4:5] HH: [[# 9\:1,: [2:1_

bI[1,3]4, FIF-10- i i
@;Cﬁ A

Hy Nf\QF
sl Tensany

RN 15.B RN 24-A

(0]
0 H F
MgBr z
g 2 , \\‘l Y\N = H
\ N 2
XN O
O OH F
24

& BR 112

1 15-B(44 mg > 0.14 mmol) F§ Z 5 (1 mL) ~ (3,5- & A& &) H Iz
(32 mg > 0.23 mmol) ~ HATU(54 mg > 0.14 mmol)fAIN,N- "~ 2N E 2 %
(37 mg » 0.29 mmol)fz B - K S fE IR & WAL =05 N #E — /N IR0
REAE$E(S7 mg > 0.31 mmol) » KR SV B ELIIFAES0C - 605758 2
& - S e R G YA 0.2M HCl (aq) % W > A B KF R > A0 2 HURY
DCMtt =% « HPLC4i{E(Z M + 7K » 0.1% TFA)E it {E & %24 - 'H-
NMR (400 MHz » %,{5-d) 5 10.39 (s, 1H), 8.42 (s, 1H), 6.82 (d, J = 7.9
Hz, 2H), 6.65 (t, J = 8.8 Hz, 1H), 5.38 (d, J = 7.7 Hz, 1H), 5.28 (s, 1H),
4.78-4.41 (m, 3H), 4.32 (d,J =12.1 Hz, 1H), 4.02 (t, J = 10.9 Hz, 1H),

578 HEWRAE)

C243842A docx
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2.30-1.97 (m, 4H), 1.97-1.81 (m, 1H), 1.59 (d, J = 12.3 Hz, 1H) -

LCMS-ESI* (m/z) : C3iH19F.N3Os 2 [M+H]|" 515 H : 432.14 ; 2IH{E

432.2 o
B H25
(B & W258 8L

(2S,5R,13a8)-N-(4- %, -3-( = & B A ) F H £ )-8-5-7,9- — fl & -
2,3,4,5,7,9,13,133‘/\%‘2,5‘% EE%HH: n%#[y’zv : 4:5] HH: [[#9\:‘,:[2:1_
bI[1,3]14 & 0%-10-H g

\@«@A L
chie mwﬁ QL

O 15-B RN 25-A
0 H i
MoBr :
gBr, ,.\;l/jN/\N S ”
AW X0 F
0O OH CF5
25

5 BE 1R12
H#F15-B(43 mg > 0.13 mmol) [ ZHE(1 mL) ~ (4-&-3-(=Z& HE)E

FE)HPE (29 mg > 0.15 mmol) ~ HATU(62 mg > 0.16 mmol)fIN,N-_ &

WNEE LB R26 mg > 0.20 mmo)EH - B R IERESEVEZR TEE —/N
B AR A(E#2(62 mg > 0.34 mmol) « FFREVHEE W E50TC -
60978 1% > B RIERESYHEO0.2M HCl(aq)Z W > HE KHE » A%

579 HEWRAS)

C243842A docx
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A DCMF = « HPLCHAL(Z B + 7K > 0.1% TFA)E (L &#25 -
'H-NMR (400 MHz » & {5-d) & 10.44 (s, 1H), 8.29 (s, 1H), 7.56-7.38
(m, 2H), 7.06 (t, J = 9.2 Hz, 1H), 5.30 (dd, J = 9.3, 3.5 Hz, 1H), 5.21 (s,
1H), 4.65-4.45 (m, 3H), 4.21 (dd, J = 12.8, 3.4 Hz, 1H), 3.95 (dd, J =
12.4, 9.7 Hz, 1H), 2.11-1.89 (m, 4H), 1.89-1.74 (m, 1H), 1.53 (dt, J =
12.4, 3.2 Hz, 1H) - LCMS-ESI* (m/z) : CaHsF4N;O05 7 [M+H] &} &
B @ 482.14 ; 83 {E : 482.2 -
F {526
& 260y 87

(2S,5R,13aS)-N-(4- & -3- & 2 B £ )-8- & -7.9- — {i] & -
2.3,4,5,7,9.13,13a- J\ 4, -2,5- 85 B L Ok BE 3F [10,2' ¢ 4,570k o 3 [2,1-

b][1,3]5 E M -10-H i

o,
S g,

SN 15-B O~ 26-A
ol i
MgBr, . Y\N "N
T N
CHXCr O,
O OH F
2
4 B 1R12
7 15-B(41 mg > 0.13 mmo)FH ZHE (1 mL) ~ (4-&-3-BAE)HIE
(40 mg > 0.25 mmol) ~ HATU(60 mg > 0.16 mmol)FIN,N- "~ N E 7 %

% 80 HEURAWS)

C243842A docx
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(28 mg > 0.22 mmol)EE ¥ - & KR & WAL = )| N8 HE — /NEF IR h0
JEALEE(48 mg > 0.26 mmol) - KRSV HEEH WA ZE 50T - 60578 2
% RRIERESYRHO02M HCl (aq)ZE B - B /KGR - F0 2 B
DCMH =X - HPLCH{E(Z B 7K > 0.1% TFA)E (L& ¥26 - 'H-
NMR (400 MHz » &.{5-d) § 10.41 (s, 1H), 8.30 (s, 1H), 7.24 (t, T = 6.1
Hz, 1H), 7.13-6.90 (m, 2H), 5.30 (dd, J = 9.1, 3.2 Hz, 1H), 5.22 (s, 1H),
4.61 (s, 1H), 4.51 (s, 2H), 4.20 (d, T = 9.4 Hz, 1H), 3.95 (d, J = 12.0 Hz,
1H), 2.11-1.90 (m, 4H), 1.90-1.76 (m, 1H), 1.53 (d, J = 12.2 Hz, 1H) »
LCMS-ESI* (m/z) : CyH1sCIFN;Os > [M+H]* 5t B & : 448.11 ; & ¥
B : 448.2
= 5127
{B& W27 84
(2S,5R)-N-(1-(2,4- — & K B )B N & )-8 &K -7,9- — fll & -
2.3,4,5,7,9.13,13a- J\ 4, -2,5- 85 B L Ok BE 3F [10,2' ¢ 4,570k o 3 [2,1-

b][1,3]5 F M -10- HH g iz

O F
0]
. =
A N0 F
O OH
27

% 81 HEWRAE)

C243842A docx
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N™™ OH HZN%\ HATU N ﬁ%(j\
DIEA
Y o F F Oy So F F
O O 0 O
A 27-A S B
HO OH
HO NH oo o
. MsOH____ O ( )
MeCN AcOH K,COs
O 27C
0 F 0 F
0 o .
A0 Z@ = OO O
Ao 0 F o "0 F
O O
™~ 21E O OH
TR
RN N-—E N E 2 (DIPEA)( 2 mL » 11.48 mmol)#F » B 1{kb

& 1-A (1.004 g > 3.19 mmol) - fF27-A (688 mg > 3.35 mmol)FI
HATU(1.453 g 3.82 mmol)f£CH,Cl, (20 mL) 8y IZRAE0C )8 F 8
e EOCTUNREZ % MRIEREGVEGEY  HAIBMIBEWE
KK (x 2)0E0% - OB LFE(x DERUKMEE 7> 2 & > AWK 2 &
fFf > HZKE(NaxSOy) » RIBR%E - ¥ M ERACHE-2 8] 2B 1F BB K
Z CombiFlash (120 g& )AL ERY) - & OF £ EHYIE RO 47 DUIR
1.082 g (T3%)ME27-B - &ff EEMNIE KB 2 1% > HIRERGRY
BRRAACHCL: MEIE — L ARBEYE - K IERE® S F 361
mg(24%)Hy F SN E27-B - LCMS-ESI* (m/z) @ Cy2H,5FaN,0,27 [M+H]*
SEE 46716 ; SETH(E : 467.1 o

B 2F03

T ZE TEESY27-B(81 mg > 0.174 mmol) BB AT £ 1 (22
2B 82 H(EHRIAE)

C243842A docx
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mL) ~ AcOH (2 mL)AIH % f£(0.14 mL > 2.16 mmoD)AY;E &%) (1 mL)H
A K T iR A R AL 65°C T 8 FE20/NBF -

AR ARl 2R 1% FFREAEEE27-D(50 mg - JMHTE -
0.363 mmol) ~ K,CO; (50 mg > 0.362 mmo)FIZfE (2 mLYIIE A& °
KT RRSVES CHRBBH /NG - KNIEREGY 26l 2= R 1%
i HAIN HCl (~2 mL)EE{E - FK(~8 mL)#RE » & HCH Cla(x 3)=2
0 R & fF 2 25 HUR B2 B (NaxSO4) > JR4E > K #5 f1 CombiFlash&i{k L
EB 67 mg (82%)Y{E-&#27-E - '"H-NMR (400MHz » CDCl;) & 10.53
(s, 1H), 8.25 (s, 1H), 7.60 (td, J = 8.5, 6.5 Hz, 1H), 6.85-6.57 (m, 2H),
5.33 (br, 1H), 5.26 (dd, J = 9.6, 3.9 Hz, 1H), 4.60 (t, ] = 3.0 Hz, 1H),
4.18-4.06 (m, 1H), 4.01 (s, 3H), 3.92 (dd, J = 12.7, 9.6 Hz, 1H) , 2.11-
1.91 (m, 4H), 1.88-1.71 (m, 1H), 1.60-1.49 (m, 1H), 1.31-1.10 (m,
4H) - ""F-NMR (376.1 MHz, CDCl;) & -111.80 (q, J = 8.8 Hz, 1F), -
112.05 (p, J = 7.9 Hz, 1F) - LCMS-ESI* (m/z) : C24H24F2N3;057 [M+H]*
STEE 0 47217 5 BIHE - 472.1 -

A+ ER 4

BAE&%27-E(67 mg > 0.142 mmol)fIMgBr,(66 mg > 0.358 mmol)
FEMeCN(3 mL)FHYE &Y E A IN HCL (3 mL) ¥ ZH » ££50C T
300 sE N 2Al £20C - KOESY A /K(~30 mL)#EZ & - H CH.Cl,
(x NZEMEY - B &0 L 22 BYE2 8 (NaSOs) KR 4 - & EYIFE
Bl HPLCHA LM A Rz EBEH =G 8B 21 UREYNE
#727 o "H-NMR(400 MHz > CDCl;) & 10.70 (s, 1H), 8.35 (s, 1H), 7.57

(q, J = 8.2 Hz, 1H), 6.91-6.56 (m, 2H), 5.31 (dt, J = 14.3, 4.0 Hz, 2H),
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4.68 (s, 1H), 4.22 (dd, J = 13.2, 3.9 Hz, 1H), 3.99 (dd, J = 12.8, 9.3 Hz,
1H), 2.28-1.96 (m, 5H), 1.88 (ddt, J = 12.1, 8.6, 3.7 Hz, 1H), 1.71-1.49
(m, 1H), 1.38-1.11 (m, 4H) - YF-NMR (376.1 MHz, CDCl;) § -76.37 (s,
3F), -111.6 ~ -111.75 (m, 2F) » LCMS-ESI* (m/z) : Cy;H,F,N;057
[M+H]*5H B8 : 458.15 ; 2B {8 : 458.1 ¢
H 1528
& 280y B

(2S,6R)-N-(1-(2,4- —~ & & & )| N A )-9- ¥ -8,10- — il & -
3,4,5,6,8,10,14,14a- /5, -2H-2,6- 25 B EL L 0E 5 [1',2' ¢ 4, 5] 0 mE 3 [2,1-

b] [ 1 :3 ] [[/EL‘;E\ H\r _x—"g‘ (Oxazocine)- 11- Eﬁ Fird Hﬁ‘
o F
0
COCL O
L\“' N N o F
O OH

HO OH N

@Qﬁ X, - @W “C,

B 102
£ TR (EEY27-B (87 mg > 0.187 mmol) )& 7 f£ £ 5 (22
mL) ~ AcOH(2 mL)FIH %% (0.14 mL > 2.16 mmol)#J;E & ¥)(2 mL)H
S HRF TS S TRAE 65°C T FE20/NEF o

5 84 HEYERIE)
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TR ERSAEZEZER % KEARE28-A (44 mg - JRIFTE
0.382 mmol)M1 ZH5(2 mL)Jil £ 75K - AT R aWfE65 CIaR #3057
# 2 1% 0 INJIK2COs5 (41 mg > 0.297 mmol) K8 & ¥14E65C T RF21
INEE - R R &Y 2 Al 2 E R 0 kA IN HCI(~2 mL)#Z({E » A K
(~8 mL) Fi ¥ > i A CH.CL (x 3) ZE HU - #F & #F Z 25 HU K 52 K
(Na,SOy) » B45 » REMEEAHPLCA (LB aEY 2 3 m 4 i
e o RBEBRYVIBMIE LB BT 2% RIS KRHEMNaHCO; (x 1)k
W& o HalE(NaxSOs) » RIRGELUIER18 mgR0%) N EH =w LB 21 1
SE LY (54 #)28-B o 'H-NMR (400MHz » CDCl3) & 10.54 (s, 1H),
826 (s, 1H), 7.63 (td, J = 8.6, 6.6 Hz, 1H), 6.76 (dddd, J = 21.9, 11.2,
8.7,2.3 Hz, 2H), 5.39 (dd, J = 9.6, 3.7 Hz, 1H), 4.53-4.36 (m, 2H), 4.09
(dd, J = 12.8, 3.7 Hz, 1H), 4.03 (s, 3H), 3.99 (dd, J = 12.7, 9.7 Hz, 1H),
2.41-2.20 (m, 2H), 1.84 (dtd, J = 19.7, 9.3, 8.8, 4.4 Hz, 2H), 1.74 (dd, J
— 14.6, 2.5 Hz, 1H), 1.62-1.35 (m, 2H), 1.34-1.14 (m, 5SH) - F-NMR
(376.1 MHz, CDCl3) & -111.75 (q, J = 8.9 Hz, 1F), -112.01 (p, J = 7.9
Hz, 1F) « LCMS-ESI* (n/z) © CasHFsN3Os [M+H] 5} B (& : 486.18 ;
2EIE(E : 486.2 o
B3

WaE AL &Y)27-ERY 20 B 4 H fy i & (B & 97 28-B(18 mg » 0.037
mmol) i MgBr, g DL JE S {E&%)28 - 'TH-NMR (400MHz » CDCl;) $
10.66 (s, 1H), 8.29 (s, 1H), 7.59 (td, ] = 8.5, 6.6 Hz, 1H), 6.89-6.60 (m,
2H), 5.51 (dd, ] = 9.9, 4.0 Hz, 1H), 4.55 (s, 1H), 4.48 (t, J] = 4.2 Hz,

1H), 4.21 (dd, T = 12.9, 4.1 Hz, 1H), 3.99 (dd, J = 12.8, 9.8 Hz, 1H),
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2.56-2.35 (m, 1H), 2.14 (dd, J = 16.1, 5.9 Hz, 1H), 1.96-1.74 (m, 3H),
1.66-1.37 (m, 3H), 1.28 (d, J = 4.4 Hz, 2H), 1.26-1.19 (m, 2H) -
NMR (376.1 MHz, CDCl3) & -76.41 (s, 3F, -111.79 (m, 2F) - LCMS-ESI*
(m/z) @ CoqH23FoN3Os 2 [M+H]| 518 (H : 472.17 7 3 IH(E  472.1 -
=29
{E& Y296y 8L

(2R,68)-N-(1-(2,4- — & 7 & ) B N £ )-9- ¥ -8,10- — fl] & -
3,4,5,6,8,10,14,14a- )\ &,-2H-2,6-55 B EL 0L 0 £ [1',2" © 4,500 0 3£ [2,1-

b] [ 1 :3][[/%,5\ H\r %(Oxazocine)- 11- Eﬁ Fird Hﬁ‘

0] F

0

N7~ N

X 2@

0 F
C OH
HO, NH,
%Q SZ, R
MeCN AcOH K2603

@?if Q- m&‘ <

& BR 112

LUE R & b & ¥28-BRyF BR 1 it & 2 5 e & 927-B
(87 mg » 0.187 mmol)FIfF A FE29-A (45 mg > 0.391 mmol) &L FH (L&Y
29-B(13 mg * 14%) « 'H-NMR (400MHz » CDCl3) & 10.54 (s, 1H), 8.26
(s, 1H), 7.63 (td, J = 8.6, 6.6 Hz, 1H), 6.76 (dddd, J = 21.9, 11.2, 8.7,
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2.3 Hz, 2H), 5.39 (dd, J = 9.6, 3.7 Hz, 1H), 4.53-4.36 (m, 2H), 4.09 (dd,
J=12.8,3.7 Hz, 1H), 4.03 (s, 3H), 3.99 (dd, J = 12.7, 9.7 Hz, 1H), 2.41-
2.20 (m, 2H), 1.84 (dtd, J = 19.7, 9.3, 8.8, 4.4 Hz, 2H), 1.74 (dd, J =
14.6, 2.5 Hz, 1H), 1.62-1.35 (m, 2H), 1.34-1.14 (m, 5H) - ""F-NMR
(376.1 MHz, CDCl;) & -111.75 (q, J = 8.9 Hz, 1F), -112.01 (p, J = 7.9
Hz, 1F) - LCMS-ESI* (m/z) : C,5H26F2N3052 [M+H] "3+ E (g : 486.18 ;
ZETHE © 486.2 o
+ B3

IR ekt eny B2 pri & -~ 7 e (L& ¥29-B&
(L& 9729 - 'TH-NMR (400MHz » CDCl3) § 10.66 (s, 1H), 8.29 (s, 1H),
7.59 (td, J = 8.5, 6.6 Hz, 1H), 6.89-6.60 (m, 2H), 5.51 (dd, J = 9.9, 4.0
Hz, 1H), 4.55 (s, 1H), 4.48 (t, J = 4.2 Hz, 1H), 4.21 (dd, J = 12.9, 4.1
Hz, 1H), 3.99 (dd, J = 12.8, 9.8 Hz, 1H), 2.56-2.35 (m, 1H), 2.14 (dd, J
= 16.1, 5.9 Hz, 1H), 1.96-1.74 (m, 3H), 1.66-1.37 (m, 3H), 1.28 (d, J =
4.4 Hz, 2H), 1.26-1.19 (m, 2H) - "YF-NMR (376.1 MHz, CDCl;) § -76.41
(s, 3F, -111.79 (m, 2F) - LCMS-ESI* (m/z) : C,4H23F,N3052 [M+H]* 5F
EH 47217 5 EEFH{E 4721 o
F {30
{E& Y300 B {5

(2S,5R,13aS)-N-(1-(2,4- — &, % B )38 7§ £ )-8- ¥ -7.9- — | & -
2,3,4,5,7,9,13,13a- J/\ 4, -2,5- 25 B EL O 0 3£ [1,2' ¢ 4,5] 0 o 3% [2,1-

b][1,3]5 F M -10- HH g iz
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0] F
0
. N
CCLr QL
\\\l' 0 F
O OH

HO OH

YK;KL Z/Q\ MeCN Toon Ao “);(k Z,Q\F
7B O, 27C
0 F
HO.., wNH o
e T
- A\ NS0 F
K2CO5 %
30-8

h«ﬁ %4

B 102

= Jm TR (B & #727-B(150 mg - 0.322 mmol) & ## it £ & (2
mL) ~ AcOH (0.2 mL)FIEH i (0.007 mL > 0.108 mmol)® & ¥ 7154
RAL65C THRFEE20/NF o BT ARS8l £ 2R 2 1% » B BB 30-
A(72.1 mg > F > 0.713 mmol) » K,CO3(89.4 mg > 0.647 mmol)FlZ,
fEQ mL)INEER - FHREEGWL6STIa THEES/NE o K ER
eYRAlEE R L% HHAIN HCI(~3 mL)EZ({L - FH7K(~12 mL)#
> RHACHCL(x3)ZEH « & 0f 2 ZEHUR FZ 1 (Na:SOy) » B - K
#£ 5 CombiFlash 4§ (b DL J& 15 128 mg(84%) iy {k & ¥ 30-B - 'H-NMR
(400MHz > CDCl3) 8 10.52 (s, 1H), 8.24 (s, 1H), 7.61 (td, T = 8.6, 6.6
Hz, 1H), 6.85 - 6.65 (m, 2H), 5.33 (t, ] = 4.1 Hz, 1H), 5.25 (dd, J = 9.5,

% 88 HEEURAIS)
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3.9 Hz, 1H), 4.61 (d, J = 3.4 Hz, 1H), 4.18 - 4.08 (m, 1H), 4.02 (s, 3H),
3.99 - 3.87 (m, 1H), 2.12 - 1.91 (m, 4H), 1.85 - 1.69 (m, 1H), 1.55 (ddd,
J=12.3,4.1,2.8 Hz, 1H), 1.31 - 1.14 (m, 4H) - ""F-NMR (376.1 MHz,
CDCl;) & -111.79 (q, J = 8.8 Hz, 1F), -112.05 (p, J = 7.9 Hz, 1F) -
LCMS-ESI* (m/z) : CysHyFyN;Os2 [M+H] 51 & (E 1 472.17 ; S FH(E ¢
472.2 o
B3

¥ (k4 #)30-B(128 mg > 0.272 mmol) F1 MgBr2(130 mg > 0.706
mmol){EMeCN(5 mL)F V& & ¥4E F IN HCI(4 mLEE ) 2 Fij » 4£50C
TEENSEILAAZ20C - BEEGYRHAKEEZE  BFEYHA
CHoCla(x 3)ZEHL » H# & 0f 2 FH Y 8z B (NaxSO) K B4 - # [
CombiFlash 4 L E %) LA 15 & %30 - 'H-NMR (400MHz » CDCl;) §
12.27 (s, 1H), 10.52 (s, 1H), 8.16 (s, 1H), 7.61 (td, J = 8.6, 6.6 Hz, 1H),
6.96-6.54 (m, 2H), 5.36-5.23 (m, 2H), 4.66 (t, J = 3.1 Hz, 1H), 4.18-4.06
(m, 1H), 3.94 (dd, T = 12.8, 9.4 Hz, 1H), 2.20-1.95 (m, 4H), 1.89 (td, J =
11.4,9.8, 6.7 Hz, 1H), 1.70-1.54 (m, 1H), 1.32-1.15 (m, 4H) - "YF-NMR
(376.1 MHz, CDCl;) & -111.87 (q, J = 8.9 Hz, 1F), -112.21 (p, J = 7.9
Hz, 1F) « LCMS-ESI* (m/z) : C3H2,FaN3Os 2 [M+H] 3F & (& : 458.15 ;
ZEIH(E 1 458.2 -
g {31
{E&Y)3 188 #

(2R,58)-N-(1-(2,4- —~ & & A ) B N A )-8- & -7.9- — ] & -

2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_§E E'El % HH: l]% 9\:1,: [1':2' : 4:5] HH: [[# 9\:1,: [2:1_
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b][1,3]5 F M -10- HH g iz

o F
o]
=
1 2ol
xS0 F
8] OH

HO OH
“@ Sy, SO
MeCN AcOH K,CO5
27.8 \ 27-C
0 F F
) 0 X
R N N
L0, e I LR o
N g F 0 F
e O\ (o] OH
31-B 31

5 B 102

LU & b &9)30-Bay B 12 pr it & 2 7 e b &)
27-B(150 mg » 0. 322 mmol)FIf# A FZ31-A(70.3 mg > 0.695 mmol)El {#
{E&%31-B(123 mg » 81%) - 'H-NMR (400MHz » CDCl;) & 10.52 (s,
1H), 8.24 (s, 1H), 7.62 (td, J = 8.6, 6.6 Hz, 1H), 6.91 - 6.63 (m, 2H),
533 (t,J=4.1 Hz, 1H), 5.25(dd, ] = 9.5, 3.9 Hz, 1H), 4.61 (d, ] =3.4
Hz, 1H), 4.14 - 4.07 (m, 1H), 4.03 (s, 3H), 3.93 (dd, ] = 12.7, 9.5 Hz,
1H), 2.12 - 1.91 (m, 4H), 1.85 - 1.69 (m, 1H), 1.55 (ddd, J = 12.3, 4.1,
2.8 Hz, 1H), 1.31 - 1.14 (m, 4H) - "YF-NMR (376.1 MHz, CDCl;) § -
111.79 (q, J = 9.2, 8.7 Hz, 1F), -112.03 (h, ] = 8.1, 7.5 Hz, 1F) - LCMS-
ESIT (m/z) ¢ CyyHyFoN;O0s 2 [M+H] 5T 5 {5 © 472.17 ; 2 I {H
472.1 o
H BR3

LB & A &30y T BR3 il & 2 /7 AL & %131-BEL
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#EE&31 - 'TH-NMR (400MHz » CDCl3) & 12.26 (s, 1H), 10.49 (s,
1H), 8.13 (s, 1H), 7.58 (td, J = 8.6, 6.5 Hz, 1H), 6.90 - 6.56 (m, 2H),
532 (dd, J = 9.4, 4.1 Hz, 1H), 5.27 - 5.22 (m, 1H), 4.64 (t, ] = 3.1 Hz,
1H), 4.11 (dd, J = 12.8, 4.0 Hz, 1H), 4.01 - 3.79 (m, 1H), 2.28 - 1.95 (m,
4H), 1.95 - 1.80 (m, 1H), 1.71 (m, 1H), 1.56 (m, 1H), 1.42 - 1.08 (m,
4H) - "F-NMR (376.1 MHz, CDCl3) & -111.95 (q, J = 8.9 Hz, 1F), -
112.22 (p, J = 7.9 Hz, 1F) « LCMS-ESI* (m/z) : C13H2,F,N3052 [M+H]*

sTHEE  S#H{E - 4581 -

1132
(L 3260984 1
(28,5R)-N-(1-(2.4- = #i % % ) 8 T % )-8- 5 -7.9- = fil 4 -

2.3,4,5,7,9,13,13a- /U4, -2,5- B B BE O 0 3£ [11,2' 4,51 08 0 3 [2,1-

bI[1,3]14, &1 - 10- WG

0 F
OO
AN g F
o)

OH
32

YQI% +%§%tl
324
o) F
o)
1) HATU, DIEA K/Y\N SN
2) MgBr N
) MgBr» o g F
O OH

ERIIN N-— B N & 2 B (DIPEA)(0.075 mL » 0.431 mmol)fF -
25 91 HCEEHHRAEE)

C243842A docx
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fe=m MRAEEYI32-A (22.2 mg > 0.069 mmol) ~ {E5%32-B (18.7
mg > 0.102 mmol)FIHATU(43 mg > 0.113 mmol){£CH,Cl, (2 mL)
B - 30788 2 1% 0 R RIERGYIH LB S B MR R 7K (x 2)58 1
HEA (x DETUKMEH 72 1%  "HAERE T a0 - 52k B - RAE
H 22 F iz ke -

% byl k%0 ) F1MgBra(35 mg > 0.190 mmol)f£MeCN (2 mL)F
HRE &PAESOC BB 1/ HAE A IN HCI (~ 1 mL)m 2~ Fij &4l £ 0

o REPTRER A KM R -l FHCHLCL (x 3)ZEHL © K & ff 2 ZZ HLY)
B7 % (NaxSOy4) > R iE4E - 5 HB AHPLCAI{LE Y K /4 R iZ 6 DL
B4 %532 - 'H-NMR (400 MHz » CDCls) & 10.87 (s, 1H), ~9.3 (br,
1H), 8.35 (s, 1H), 7.50 (td, J = 8.7, 6.3 Hz, 1H), 6.89 - 6.78 (m, 1H),
6.72 (ddd, J = 11.2, 8.9, 2.6 Hz, 1H), 5.48 - 5.12 (m, 2H), 4.72 - 4.60
(m, 1H), 4.22 (dd, ] = 13.0, 4.1 Hz, 1H), 3.98 (dd, J = 12.9, 9.4 Hz, 1H),
2.68 (m, 4H), 2.33 - 1.98 (m, 6H), 1.90 (m, 2H), 1.60 (ddd, ] = 12.4, 4.1,
2.7 Hz, 1H) = F-NMR (376.1MHz > CD;CN) & -76.39 (s, 3F), -110.50
(q, J = 9.2 Hz, 1F), -112.65 (p, ] = 7.8 Hz, 1F) - LCMS-ESI* (m/z) :

CoaHauFaN;OZ [M+H| L &g : 472.17 5 S$FE{E : 472.0

B #133
{E& 3309 B H
(2S8,5R)-N-(1-(2,4- — & 7 £ ) 8] & £ )-8- 1 -7,9- — fll =& -

2,3,4,5,7,9,13,13a- JU & -2,5- 52 B Ak OE 0E o [10,2" ¢ 4,510 of 9 [2,1-

bI[1,3]14, &1 - 10- WG
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O OH
33
0 F
o
y N"X" N
G oy s CIOCH
\o 2 o "0 F
O OH
32A 33

Wakba32d i (b &Y32-ANE&EY33-A BEB{LLEY
33 » 'H-NMR (400 MHz » CDCl3) & 10.70 (s, 1H), ~9.5 (br, 1H), 8.41 (s,
1H), 7.43 (td, ] = 8.9, 6.4 Hz, 1H), 6.85 - 6.76 (m, 1H), 6.72 (ddd, J =
11.5,8.8, 2.6 Hz, 1H), 5.48 - 5.18 (m, 2H), 4.68 (t, ] = 3.2 Hz, 1H), 4.26
(dd, J = 13.0, 4.1 Hz, 1H), 4.00 (dd, J = 13.0, 9.4 Hz, 1H), 2.72 - 2.45
(m, 2H), 2.22 - 1.96 (m, 6H), 1.96 - 1.75 (m, 5H), 1.60 (ddd, J = 12.5,
4.1, 2.7 Hz, 1H) - YF-NMR (376.1MHz > CDsCN) & -76.41 (s, 3F), -
107.86 (q, J = 9.4 Hz, 1F), -113.13 (p, J = 8.0 Hz, 1F) - LCMS-EST*
(m/z) © CasHaeFaN30s. 2 [M+H]"EF B (g : 486.18 ; S5 FHE : 485.9 ¢
F {534
{E& Y340y 8L 7

(2S,5R)-N-(1-(2,4- — &, % H ) B C & )-8- & -7,9- — Al & -
2,3,4,5,7,9,13,13a- J\ &, -2,5- 05 HH EL O BE 3 [1.2' ¢ 4,5] 0 o 3F [2,1-

bI[1,3]14, &1 - 10- WG
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-----

O OH
34
(O:I/\ 1) HATU. DIEA O NS i N 1
N 2) MgBr; H
Ao NS0 F

32A

WERIEaY32F R {ta?32-AMEEY34-AELEEY
34 - 'TH-NMR (400 MHz » CDCl;) & 10.83 (s, 1H), ~9.6 (br, 1H), 8.44 (s,
1H), 7.37 (td, T = 9.0, 6.4 Hz, 1H), 6.97 - 6.76 (m, 1H), 6.69 (ddd, J =
11.9, 8.8, 2.7 Hz, 1H), 5.48 - 5.18 (m, 2H), 4.68 (t, ] = 3.0 Hz, 1H), 4.28
(dd, J = 13.1, 4.1 Hz, 1H), 4.03 (dd, J = 13.0, 9.4 Hz, 1H), 2.60 (d, J =
13.1 Hz, 2H), 2.29 - 1.96 (m, 4H), 1.95 - 1.77 (m, 4H), 1.77 - 1.65 (m,
4H), 1.61 (ddd, J = 12.5, 4.1, 2.7 Hz, 1H), 1.30 (br, 1H) - "F-NMR
(376.1MHz » CD;CN) & -76.41 (s, 3F), -107.86 (q, J = 9.4 Hz, 1F), -
113.13 (p, J = 8.0 Hz, 1F) « LCMS-ESI* (m/z) : CysH25F,N3052 [M+H]*
B E 1 500.20 ; SFE(E 1 500.0
135
{E& 350y 8L 7

(2S,5R)-N-(4-(2,4- & 35 H )V & -2H- IR I -4- £ )-8-¥8-7,9- | &
22.3,4,5,7.9,13,13a- J\ &, -2.5- 5 B L Of 0 96 [10,2" ¢ 4,570k 0k 3 [2,1-

b][1,3]5 & M- 10- 5 fijg Bz

5 94 HEYERHAS)
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o
0 F
0
O
\ NS0 F
0 OH
35
o] (o) o
o - 0 F
(j/\” S 1) HATU. DIEA, Oj/\N N
\ llll N R o H,N 2) MgBr \\LN ~ H
AP I ) F
O OH
32.A 35.A 35

WeEREay32h e t&aY32-AMEaY3s5-AEELLEY
35 « 'TH-NMR (400 MHz > CDCl;) & 10.95 (s, 1H), 8.33 (s, 1H), ~7.6 (br,
1H), 7.38 (td, J = 9.0, 6.3 Hz, 1H), 6.85 (td, J = 8.4, 2.6 Hz, 1H), 6.73
(ddd, J = 11.7, 8.6, 2.6 Hz, 1H), 5.32 (dt, J = 14.4, 4.0 Hz, 2H), 4.68 (t,
J = 3.1 Hz, 1H), 4.24 (dd, J = 13.0, 3.9 Hz, 1H), 4.11 - 3.81 (m, 5H),
2.60 (d, J =13.7 Hz, 2H), 2.33 - 2.17 (m, 2H), 2.18 - 1.97 (m, 4H), 1.87
(m, 1H), 1.61 (dt, J = 12.5, 3.3 Hz, 1H) - ""F-NMR (376.1MHz >
CD;CN) § -76.40 (s, 3F), -108.78 (q, J = 10.3, 9.8 Hz, 1F), -112.63 (p, J
= 8.0 Hz, 1F) o LCMS-ESI* (m/z) : Cy5H36F2N304 7 [M+H] 5 & (& :
502.18 ; E£FH{H 1 502.0 -
g 36
(& Y368y 8L H

(28,5R)-N-((S)-1-(2,4- — & FEE)-2.2,2-= & 2 £ )-8-£-7,9- _ ]
4.-2,3,4,5,7,9,13,13a- J\&,-2,5-50 B EL L g 3£ [1',2" @ 4,5] 00 mf 9 [2,1-

b][1,3]5 F M -10- HH g iz

95 HETREHS)
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9] CFy F
O T
) N™ ™ N
s[:l\ll/\ RN H)\©\
\\II" O F
C OH

O CF; F

o CFs F ‘o) :
S N™™S ? DHATUDIEA, A
2M
\ ‘‘‘‘‘ gBr, \ ““““ N 2 o .
O Ol O OH
32-A 36

WERIEaY32F MR {ta?32-AM{EEY36-AELEEY
36 - 'TH-NMR (400 MHz > CDCl3) & 11.31 (d, J = 9.4 Hz, 1H), 8.41 (s,
1H), 7.65 - 7.44 (m, 1H), 6.95 (ddd, J = 9.6, 5.6, 2.0 Hz, 1H), 6.92 -
6.79 (m, 1H), 6.15 (h, J = 7.4 Hz, 1H), ~6 (br, 1H), 5.41 (dd, T = 9.5, 4.0
Hz, 1H), 5.31 (t, ] = 4.0 Hz, 1H), 4.70 (s, 1H), 4.34 (dd, J = 12.8, 3.9
Hz, 1H), 4.05 (dd, J = 12.9, 9.4 Hz, 1H), 2.26 - 1.99 (m, 4H), 1.99 - 1.87
(m, 1H), 1.62 (dt, J = 12.6, 3.4 Hz, 1H) » ""F-NMR (376.1MHz > CDCl3)
§-75.23 (t, J = 6.9 Hz, 3F), -76.33 (s, 3F), -108.31 (m, 1F), -112.30 (p, J
~ 8.0 Hz, 1F) > LCMS-ESI* (m/z) : CyHoFsN;Os [M+H] 3F & E :
500.12 ; 3 {E : 500.1
= §137
{B& Y370 8

(3S,11aR)-N-(1-(2,4- — &5 FE H B P £ )-6-¥C3-FH H -5, 7- | & -

2.3,5,7,11,11a-7~ & B WE 313 ,2- a]ﬂttﬂmﬂ:[l 2-d ] Atk O - 8- EH i f?
O‘?/\N e ”z@\
3’“ S0 F
- O OH

5 96 HETRLHS)
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0_0
OO0 g £ HO._OH
T CH,SO,H \[ Q F
N7 ﬁ — N "N —_—
o0 oL

(@]
Q O
27_B 27'c
s F H (0] F
}N X0 £ §’N =20 F
O O O OH
37-A 37

BS5-(1-24- —mAEE)VBNEMHERE)-1-Q2- _HE A L E)-3-
B B -4-( E,-1,4- — G HIE-2-HEZ HE5(27-B > 0.150 g » 0.32 mmol)
FEZRE(.S mL)FIZEE(0.2 mL)d H H L (0.05 mL)EEH - H=E®mEH
EALINEETOC - 16/NF 218 > FHREW A A IR #5-(1-(2,4-2
BOAE)VRNERHIEE)-1-Q2.2- “ K ZE)-3-HEaE-4-[IF-1,4- K
0L I -2- HH g BH fi5 27-CHY M 878 7 o LCMS-ESI* (m/z) @ Ci1sH19F2N, O
Z[M+H]" 3+ HAE : 439 5 FIH(E - 439 -
o EE2A03

BFS-(1-Q24-_mAE)RNERHFEEE)-1-2.2- Z R LE)-3-H &
Be-4-HlF-1,4- g e -2-FHEE HER(27-C » 0.32 mmol » 2K H _F il A B
ZHELR EYIE BN B (1.5 mL)FM L8 (0.2 mL)Hr o K (S)-2-f& BN
-1-f£(0.048 g > 0.64 mmol)FIK,CO; (0.088 g+ 0.64 mmol) 1 £ X JE &R
e - MRIEREYESWMBEETOC - 3N 1% BRIEREY
2ol AR B $E(0.081 g - 0.44 mmol) o f<EJR & %) 557 % £ 0024
£50°C - 10788 2 1% > & R IER S % 8l 20°C I i INEE fZ (0.5

mL) - ZA%& FHIMeOH (2 mL)IFRERIEEGY) - B8 L& > #& i1 Prep-

5597 HEWRAE)
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HPLC (30-70%Z % © 7K » 0.1% TFA)&E (LI B Y LIE #t 2 TFAE 2 (kb
4737 - "H-NMR (400 MHz > HE2-dy) & 8.31 (s, 1H), 7.62 (td, ] = 9.2,
8.7, 6.5 Hz, 1H), 7.02-6.78 (m, 2H), 5.53-5.20 (m, 1H), 4.68 (dd, J =
12.3, 4.2 Hz, 1H), 4.40 (dq, J = 19.1, 6.7 Hz, 2H), 3.98 (dd, J = 12.2,
10.0 Hz, 1H), 3.71 (dd, J = 8.3, 6.3 Hz, 1H), 1.41 (d, J = 6.1 Hz, 3H),
1.22 (s, 4H) - YF-NMR (376 MHz > HEZ-dy) & -113.66--113.95 (m, 1F),
-113.94--114.29 (m, 1F) - LCMS-ESI*(m/z) : C21H20F2N305 [M+H] 5F

E{E 432, EETH{E 4320

{138
{Ea Y388y Bl

(1S,4R,12aR)-N-(2,4- — % ¢ H # )-7- ¥ -6,8- — f] & -
1,2,3,4,6,8,12,12a- J\ 4,-1,4-85 B £ O 0E 3£ [1,2-a ¢ 1',2'-d] 0k 0 -9- B
i e

% 98 HETREIS)
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H O
O OH
K}
X COOEt o 3 3
LiBH, OH  wmscl ' OMs  NaN, ' Na
N, N, Py N, DMF N
H Boc H Boc H Boc H ‘Boc
38-A 38-B 38-C 38-D
0
0 XY “OEt
0 ,NaHCO; Hy Q
H, PdiC Li\(‘ O OBn 38F - &(\N S “OEt
- N
Boo 2 poU H N o
38-E O OBn
38-G
1) KOH LE“/\ /\@\ &/\ ﬁ
2) HATU, DIEA
24;% OBn
R 38-H

BRI

FYRIIAETHE(3.2 mL)s 22.0 M LiBH,Ff » {£-78C T L&
#)38-A(1562 mg > 5.799 mmol)(£Z F WO 97/05139 # 2 & {| 41b) £
THF(10 mL)FHVEIRAE Z08 NREMFEEESY - 3/NF 2% - N0
FHAMETHF(3.2 mL)f 2 2.0 M LiBH f 7B RAL 2= 0 FIEFE17.5/)
i - HAB LR IERSY) KB MK % - & [ 85
A £ B £ B (x 1) 22 B oy e 2 KPR D 73 - ke I8 A B 80 o0 R K% R (x
1) - &0f » 528 (NaSOs) » FORHE - MM CKHEE- LB LB F S
7 /& < CombiFlash (40 g& fE)& (LB ar Y AR (L& 38-B - 'H-
NMR (400 MHz » &.{-d) & 4.11 (s, 1H), 3.65 - 3.52 (m, 2H), 3.45 (m,

1H), 2.32 (d, T = 4.1 Hz, 1H), 2.20 (s, 1H), 1.75 - 1.64 (m, 2H), 1.61 (m,

99 HETREHS)
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2H), 1.49-1.41 (m, 1H), 1.47 (s, 9H), 1.28 - 1.23 (d, J = 10 Hz, 1H) -
LCMS-ESI* (m/z) : C1oHpoNO; 7 [M+H]Y 5} & : 228.16 ; I {H
227.7 o
A ER2

1E 7 iiMsC1(0.22 mL » 2.842 mmol)BF - f£0°C T ##E(L &%) 38-
B(589 mg > 2.591 mmol)FINEt3(0.47 mL - 3.369 mmol){£ CH,Cl,(6 mL)
FHIBER - =R N/NGF 2% KBRSV HE OB LB E R HAK(Kx
D) e LB OB (x DERKEE 7 - HRFEAHE > & 0F 0 528
(NaSOy) » B HE - AR CHEE- 28 2B {E R A /R < Combi
Flash (40 gBE )@ L &R LA L & %38-C - 'H-NMR (400 MHz -
Ff5-d) & 4.39-4.28 (m, 1H), 4.16 (s, 0.4H), 4.06 (s, 0.6H), 3.98 (dd, J =
10.0, 8.7 Hz, 0.6H), 3.86 (t, ] = 9.6 Hz, 0.4H), 3.51 (dd, ] = 9.3, 3.7 Hz,
0.6H), 3.43 (dd, J = 9.3, 3.6 Hz, 0.4H), 3.02 (s, 3H), 2.59 (m, 1H), 1.82-
1.58 (m, 4H), 1.51-1.44 (m, 9H), 1.41 (d, J = 14.8 Hz, 1H), 1.31 (s,
0.6H), 1.29 (s, 0.4H) -
H BR3

o8 E(LH#(819 mg > 12.6 mmol) I £ (L& H)38-C(769 mg » 2.518
mmol)f£ DMF(5 mL)HFHY AR o K R HER SPAESOC TEEIS/INE -
FE80°C N FES/INEF » FIAE100C FHEFE19/NEF - FI5% LiCUA K
RIERGEVIHA LK JBEX 2)ZEZWEY) - HAKEKRE DAKE &2
& > B (EA T & 0F 0 2k (Na:SOs) > KR4 - B EMHCKEMR
-2 ZBE{E B AT R 2 CombiFlash(40 g )i (LiE s Y LR B &
#)38-D - 'H-NMR (400 MHz > &{}j-d) 5 4.16 (s, 0.4H), 4.06 (s, 0.6H),

25 100 H(GERHERHE)
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3.61 (dd, J =12.2,3.6 Hz, 0.6H), 3.51 (dd, J = 12.1, 3.2 Hz, 0.4H), 3.38
(dd, T =9.4, 3.4 Hz, 0.6H), 3.26 (dd, ] = 9.8, 3.3 Hz, 0.4H), 3.06 (dd, J
= 12.2, 9.4 Hz, 0.6H), 3.01-2.92 (m, 0.4H), 2.48 (d, J = 5.2 Hz, 1H),
1.82-1.57 (m, 4H), 1.46 (d, J = 3.0 Hz, 9H), 1.42 (m, 1H), 1.28 (m,
0.6H), 1.27-1.23 (m, 0.4H) o

B4

¥10% Pd/C (52 mg ) ZE {E&#)38-D (507 mg > 2.009 mmol){L Z,
B ZF5(10 mL)FMEtOH (10 mL)FHYER - & K IER EVAETLAE T
BELS/NE - FREGY B E L IRIE RS ISR A EHE (LS
#738-E o LCMS-ESI*(m/z) : C1oHy3N,0,.7 [M+H| 31 B & © 227.18 5 &
HAE 1 226.8 ¢
A BRS

it BB & #38-E(206 mg > 0.910 mmol) ~ {E&¥)38-F(330 mg >
0.953 mmol)fINaHCO;(154 mg > 1.833 mmol)7f 7K (3 mL) I EtOH(3
mL)F ARSI ER TR0 - BRIEREGYHE KHEREZ
B CBe(x 2)FEW & > BEWYHAKE DREK - &6 2k
(Na2SO4) » R 4E DAHR i fH BU ML g ZE ) -

e HH BB B ) (388 mg) A B# A CHaCla(4 mL)FIAE M@ fih 24 N
HCI(4 mL)d « 1.5/NEf 2 1% » RIS AP EYAE e (4 mL)§ 2 4 N HCI
WAL 2 R TR NS - FRSYIRM £ 0 BLHIER(x DRI AL
H 22 HEZRR3057 6% -

R B ER Y F01,8- AR IR 1+ —-7-J&(DBU)(1.06 mL -» 7.088

mmol)#E FHZE (10 mL)s JAL10°C A HE - 30788 2 1% > FIECSY EYE

% 101 HEWRAS)
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WM B L B5-20% MeOH/Z B £ B {F K 75 7 7% < CombiFlash
(40 gBE )@Y U/ E38-G - 'TH-NMR (400 MHz » &1} -
d) & 8.03 (s, 1H), 7.68 - 7.58 (m, 2H), 7.36 - 7.27 (m, 3H), 5.53 (d, J =
9.9 Hz, 1H), 5.11 (d, T = 9.9 Hz, 1H), 4.93 (s, 1H), 4.43 - 4.30 (m, 2H),
3.89 (dd, J = 12.2, 3.3 Hz, 1H), 3.73 (t, J = 12.0 Hz, 1H), 3.59 (dd, J =
11.9, 3.3 Hz, 1H), 2.53 (d, ] = 2.8 Hz, 1H), 1.87 - 1.67 (m, 4H), 1.55 (d,
J=10.0 Hz, 1H), 1.51 - 1.45 (m, 1H), 1.38 (t, ] = 7.1 Hz, 3H) - LCMS-
ESI* (m/z) : Cy3HasN,O5. 2 [M+H] ™51 E(E : 409.18 5 E£FH(H : 409.2 -
BB 6

FERADIN KOH (3 mL)f » fE =" N &%)38-G (232 mg »
0.568 mmol){£ THF(3 mL)fMIMeOH (3 mLYFT ) )E &Y - 1/NIF 2 & >
R HER &R IN HCL (~3.1 mL)J 70 - 245 - IR RER VI B R (x
3N—HIRGE - MR R ZE R HIEEI0 8 2 1% 0 AN N-Z RN
5 7, B (DIPEA)(0.7 mL > 4.019 mmol)iF » ¥ HHBITRARY) ~ 2,4- & 7
B (86 mg > 0.601 mmol)fIHATU(266 mg > 0.700 mmol)7£ CH,Cl,(4
mL)FIDMF(4 mL)H 2 8% /RAEOC TP - 4538 2% > EER TR
SNy 2,4- & FH (86 mg > 0.559 mmol) ~ HATU(266 mg > 0.700
mmol)FIN,N-__~ 2N E 2L #(DIPEA)0.7 mL > 4.019 mmol) o 1.25/NBF
2% RIREYVIRWGLUBRCH.CL AWM LEEWE > K H5% LiCl
(x )% - HAB ZBa(x DZEFUKMEE 7 2% - HAEERE &6 i
2 (NaxSOy4) » KEHE - 3 HEH LB L F5-20%MeOH/ 2, L BaE By 75
#7/% 2 Combiflash(40 g& L)LY AR (L& 138-H - '"H-NMR
(400 MHz » Z.{5-d) 6 10.48 (t, ] = 6.0 Hz, 1H), 8.33 (s, 1H), 7.62 - 7.51

% 102 HEWRAS)
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(m, 2H), 7.40 - 7.27 (m, 4H), 6.87 - 6.75 (m, 2H), 5.39 (d, J = 10.0 Hz,
1H), 5.15 (d, J = 10.0 Hz, 1H), 4.92 (s, 1H), 4.68 - 4.53 (m, 2H), 3.97
(dd, T = 12.5, 3.4 Hz, 1H), 3.77 (t, ] = 12.2 Hz, 1H), 3.55 (dd, J = 12.1,
3.3 Hz, 1H), 2.53 (d, J = 3.1 Hz, 1H), 1.88 - 1.62 (m, 4H), 1.59 - 1.42
(m, 2H)  "F-NMR (376 MHz > & {5-d) § -112.17 (q, ] = 7.6 Hz, 1F), -
114.79 (q, J = 8.6 Hz, 1F) - LCMS-ESI* (m/z) : CasH26F2N30,27 [M+H]*
SEE 1 506.19 ;0 SFHE 1 506.2 -
ERT

EZEE T E(EEY38-H(240 mg > 0.475 mmol)% fi# A TFA(3 mL)
R e 3047 88 o G A RS o #5{H FH CH.Cl13-20% MeOH{E CH,Cl,
{E By /8 #Ti < CombiFlash (40 g& )& LB ERY) - R FTUL e 2 E V&R
TTRiE L% FERERYIAEMeCN(~2 mL)PFR0C FHTELS I # - FiE
JE & A2 0 FH MeCNL R - RTUEE 2 BB B ZE Pz IIRE(EEY)
38 o

B 4 0 G FE D B RE TR e ) VB MR AE MeCN (~1 mL)A17K (~1
mL)H - FIEEIEE LA EZE =R AR KER &IS58 - 8 E &S
A FH MeCNE i » FI{E H 22 oz e DL it 55 4ME & %738 - '"H-NMR
(400 MHz > & {5-d) & 11.68 (s, 1H), 10.42 (s, 1H), 8.27 (s, 1H), 7.41 -
7.31 (m, 1H), 6.86 - 6.73 (m, 2H), 4.90 (d, J = 2.5 Hz, 1H), 4.71 - 4.53
(m, 2H), 4.07 (d, J = 10.6 Hz, 1H), 3.90 - 3.67 (m, 2H), 2.68 (s, 1H),
2.01 (s, 1H), 1.97 - 1.80 (m, 3H), 1.80 - 1.62 (m, 2H) - ""F-NMR (376
MHz > &{}-d) 6 -112.28 (m, 1F), -114.74 (m, 1F) - LCMS-ESI* (m/z) :

C2iH1oFoN3O4 Z [M+H] 51 HE - 416.14 ; 3FFH{H : 416.3 -

25 103 H(GEHERHE)
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] 3970140
& Y39F1400) Eiff

(2R,38,5R,13a8)-N-(2,4- — 4, % HI £ )-8- T -3- H £ -7,9- — fi & -
2,3,4,5,7,9,13,13a- J 4 -2,5- 85 B 5 0L 0F 9% [1',2' ¢ 4,510 0ff 3% [2,1-
bI[1,3]1 5 ENE-10-H EE B 39H1(2S.3R,5S,13aR)-N-(2,4- " & %5 H ££)-8-
B 3o H AR -7,9- i 4 -2,3,4,5,7,9,13,13a- /U &, -2,5- B B K 0L 0E 3F

[1.2" © 4, 5]0E W H[2,1-b][ 1.3 ]S A - 10-H g i 40

H o H 2 i H o H Q F
N~ H ‘ N A H
0 F 0 F
HO  oH H O oH
39 40
NHBoc NHBoc NH,
MelLi, CuCN Hel Z s
Her b BF; OEt; 1w TS
O H 0 OH
(+-) (+-)
NH,
HGC. OH
0 F e H.H
' 2 0=
\[ 7 " N7 N
SN T 9 s ae!
PN H/\Q 1) %‘N NS0 F
g © Ho o
O O ¢ ~ 39-A
(+/-)
FH HPLC
0] F o] F
H  H H _H
- 0= : Q
¥ ¥ = N~ N
NS0 F @ F
H o O 39-B HoO oo 40-A
/MgBrz MgBa’z\,
H o H 9 o H o H Q i
Y NN I TNTSON
N 2 o H F N e H
) 0 F
O OH 39 H O OH 40
B

% 104 HEWRAS)
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i’ JALGE #7(290 mg > 3.27 mmol)F)F 3.3 mL THF A3l /% 4l % -
78°C - JEfIMeLi(4.1 mL » 6.56 mmol){f £ Ft 1 Ay 1.6MIE K » (i [ fE
BREUNFHB AR E =R 0 148l 2-78C  #(1R,3R,58)-6-%
FEREIR[3.1.0]C-3-EHEE =4-T B5(330 mg > 1.66 mmol ) filfE3.3
mlL THFH » #EF =% L B 5 %7(0.25 mL > 1.99 mmol) » fE&L3057
AR E-30C » HAE-35CHI-25C 2RI —/INEE - AR R IES R
Fom 2 = 0 K A 6 R NHs(aq)/NHa(aq)HY R & 7178 B » 2 L 2 EtOAc »
BB K Gk - &K@ MgSOsz 82 » B8 » B4 - H#E A SGC (0-10%
EtOH/DCM) & {E LLHE I P 8 i (18,3S,4S)-3- 5 -4- B B B T A i B =
% -TH - '"H-NMR (400 MHz > &{5-d) & 5.16 (s, 1H), 3.98 (s, 1H),
3.74 (q, J = 4.3 Hz, 1H), 3.65 (q, J = 7.0 Hz, 1H), 2.23 (dt, ] = 14.0, 7.0
Hz, 1H), 1.98 (dt, T = 13.3, 7.0 Hz, 1H), 1.89-1.79 (m, 1H), 1.58-1.44
(m, 1H), 1.38 (s, 9H), 1.18 (t, J = 7.0 Hz, 1H), 0.91 (d, J = 7.0 Hz,
3H) o
A B2

¥3 mL HCl/ ZIEEFE(AM > 12 mmo) I & 44 2 (1S,3S,4S)-3-¥% -4-
PHEL 3R L B HH BE = - T B (182 mg > 0.85 mmol)f£3 mL =& fi 7 HY
BR - BRIERSWAAEER TEE2NTG - B4 KA HFIE I = X2
FEBESNFE(1S,28,4S)-4 - A -2-FH AR IR T ER -

H BR3

1o 5-(2,4- 5, 7 HH AR Tl HH R A )-1-(2,2- 88 £ B )-3-HH &R A -4- {Al

F-1,4- g M mE-2-H EZ 5 (1-C > 310 mg > 0.75 mmol) ~ HPIHJiE

(1S,2S,4S)-4-J Fe-2-H LB K A2 (115 mg > 0.76 mmol)Fl i i 51 (232

26 105 H(EGEHERHE)
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mg > 1.68 mmol)/AfEFE3.8 mLARE/0.2 mLZEE FAF/E90C N FELK?2
/INE o HAR R DR &) 3 7B AE DCMAT B 7K 2 i > 7KAH 22 Ut DCM
B B 2 AL EMeSO.52E - BIE - R4 0 HFETSGC (0-10%
EtOH/DCM)&fi b DL 2 it 5 R 4739-A -
A+ ER 4

FEHRMAHY © 1 ACN @ MeOHfE By /A7 < F 1 Prep-HPLCAE Lux
R -2EMA BT HEYI9-A (190 mg) LU E SR EGEF A 2 B iE
Y)39-B(E — /A M) 40-A (F I8 lE) - BN T REY39-B + (LAXSH
GRAE R ETEIIEE I EE) ) FHHPLCHE HHFRT = 3.984) 8# (Lux %
42 -2 1C > 150x4.6 mm > 2 mL/min 9 : 1 ACN : MeOH) - E§ i & R
40-A : (XK G ERE2HENEH T8 1LLE) > FHHPLCHHER =
6.355 ¢ (Lux @ 4 & -2 IC » 150x4.6 mm > 2 mL/min 9 : 1 ACN :
MeOH) -
B Sa

iR AL 5 (68 mg » 0.37 mmol)fin & F [E #739-B (83 mg - 0.18
mmol)7E2 mLZ MG FHYE K - FF KIERELS0C TR 1/NTG - H
10% HCUKEREEAL » 0B KBERMN _ZEH R ZHE » RAHEZERR
“EHE - BEM 2 A HE&EMeSORIE c B8 0 BYE - HEMRW
2 Jg 7 7% (0-10% EtOH/DCM) 4§ 1k DL 2 it (& & ) 39 - 'H-NMR(400
MHz » &{}-d) & 12.32 (s, 1H), 10.36 (s, 1H), 8.29 (s, 1H), 7.44-7.33
(m, 1H), 6.88-6.76 (m, 2H), 5.37 (dd, J = 9.5, 4.1 Hz, 1H), 5.28 (t, ] =
5.3 Hz, 1H), 4.63 (d, ] = 5.9 Hz, 2H), 4.23 (d, J = 23.0 Hz, 2H), 3.99

(dd, J = 12.7, 9.5 Hz, 1H), 3.72 (q, J = 7.0 Hz, 1H), 2.51 (dq, J = 13.7,

26 106 H(GERHERHE)
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6.8, 6.1 Hz, 1H), 2.15 (ddd, J = 14.7, 8.3, 2.3 Hz, 1H), 1.94 (d, ] = 12.7
Hz, 1H), 1.77 (ddd, J = 12.7, 4.0, 2.9 Hz, 1H), 1.61 (dt, ] = 14.6, 5.2 Hz,
2H), 1.24 (t, J = 7.0 Hz, 1H), 1.09 (d, J = 7.2 Hz, 3H) - LCMS-ESI*
(m/z) : CaoHpaFaN3Os 2 [M+H] S EH : 446.15 ; S5F{H : 446.2 -
HEES5b

iR B #E (59 mg > 0.32 mmol) il £ & E ¥740-A (70 mg - 0.15
mmol)/£2 mLZEFHIE R - B RIEREESWILS0C THRELUNS > H
10% HCUKEREEAL » 73 /B2 KERMN & 2/ KM 2= B0
CEHGE - a2 AL IEMeSOH2E » MBE 0 JRYE 0 BHFEEMW
B2 Jg #7 /% (0-10% EtOH/DCM) 4 & DL 2 fit (& & %740 - 'H-NMR (400
MHz > &{}-d) & 12.32 (s, 1H), 10.36 (s, 1H), 8.29 (s, 1H), 7.44-7.33
(m, 1H), 6.88-6.76 (m, 2H), 5.37 (dd, J = 9.5, 4.1 Hz, 1H), 5.28 (t, ] =
5.3 Hz, 1H), 4.63 (d, ] = 5.9 Hz, 2H), 4.23 (d, J = 23.0 Hz, 2H), 3.99
(dd, J =12.7, 9.5 Hz, 1H), 3.72 (q, J = 7.0 Hz, 1H), 2.51 (dq, J = 13.7,
6.8, 6.1 Hz, 1H), 2.15 (ddd, J = 14.7, 8.3, 2.3 Hz, 1H), 1.94 (d, ] = 12.7
Hz, 1H), 1.77 (ddd, J = 12.7, 4.0, 2.9 Hz, 1H), 1.61 (dt, ] = 14.6, 5.2 Hz,
2H), 1.24 (t, J = 7.0 Hz, 1H), 1.09 (d, J = 7.2 Hz, 3H) - LCMS-ESI*

(m/z) : CpoHpFaN3Os Z [M+H] 51 EAE  446.15 5 3&IH{H : 446.2 -

g 41
L& a8y 8l

(1R,4S,12aR)-7- & -6,8- — fll & -N-(2,4,6- = & & H £ )-
1,2,3,4,6,8.12,12a- /UG, -1,4-85 B B O O 3£ [1,2-a ¢ 1',2'-d]0HE 0 -9- HH
i e
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O OH
41
HH HH HH
. HCOOE‘ % ‘ OH MSC' N "”/OMS‘ NaN =~ ,'”/NS
H N'Boc N. DMF N
Boc Boc H Boc
41-A 41-B 41-C 41-D
O
O ™= OEt

-0 ,NaHCO; H H "

H,, PAIC : . NH2 O OBn 38F _ ; ! N\\ OEt
BOC 2) HCI H O .

41-E 3)bBU O OBn

OH  HATU, DIEA /Ij\
21416'5%4XEEE§ qk
O OB - O OBn

HH O F
TEA : N™S" "N

—N ™ H

H O F F
O OH
41

a1H
HER

LR AIAE THE§ 222.0 M LiBH4(7.5 mL > 15 mmol)#% » {£0°C T &
F41-A(2020 mg > 7.463 mmol)(F& 1 B2 38-AME [F] #Y 15 75 B8 )£ THF (14
mL)F HY AR o KRR SWAAEt TE#2] hx & KHAEOTC T 24l
BAEtet@mK 2z pi HEAMRELIZER - “EME 8 2% > FHEA (x DE
ALK BR o3 06 R K (x DR —(EA W 77 » & 0f > 828 (NaxSOy) » R
JEYE o R SR -EAE KB MK < CombiFlash (120 g% )4 1k
TREEY DLEE 42 41-B - LCMS-ESI™ (m/z) : CsH14NO; ~ [M-C4Hs+H] "3 &

B 17210 ; 23F{E  171.95 -
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B2

¥ADCMQ0 mL)F 2 K FEY41-B(1.6 g > 7.05 mmol)Fl = Z f#
(0.94 g > 9.3 mmol)#E A 100-mL[E|[EHEHE - B HEFE (091 g 8.0
mmo )£ X IERGY) - A RIERSYMEZE R TEAEINE -
REYIHEA (100 mL)# 2 K A K 2x) 5 #k - FHHEA (1x)ZE BUK % &

» HRAE 7 & 6F > 528 (NaxSO4) > KR¥E - #EHEAHCHRME-
EA{E BB HT/R Z Combi Flash(120 g& £ - Fr{# A 2 & )& (L5 8k ¥ DL
F2HE41-C © LCMS-ESI*(m/z) : C1sHoF2N,07.2 [M+H]" 5 E {H : 306
FIE 1 306
B3

“AEDMF(10 mL)H Z 2 Jg#j41-C (2.1 g > 6.9 mmol)FIE F AL i
(2.3 g 34.5 mmol)4E A100-mL[EJEEEEHE - ZA1& K I ECR &) (E100°C
THREBK - HEGYIHAEA00 mL)FME kA KEx)HEH - HEA(Ix)
KM B ARE D & 6f 0 828 (NaxSOy) » KRS « #E
FI O 48 -EA(E B 7S H7 % 2 Combi Flash (120 g% & » Ay (i F > &) 4 (L
TERE W) DLEEAE41-D o LCMS-ESI* (m/z) : Ci3H9FoN,07 7 [M+H] 31 &
B © 253 IHE 253 -
B4

¥PA/C(130 me)N 4 K IEW41-D(1.3 g){ELEA (20 mL)FIEtOH(20
mL)F B R (A NRE) - KR S WAL H T3/ - KR &Y H B
W 5 i ) I R 4E 08 R LR (L & ) 41-E © LCMS-ESI™ (m/z) :
CisH1oFaN,O7 7 [M+H] 51 B {H : 227 ; &I {H : 227 -
A BRS
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AL LB (20 mL)d 2 K JEY)41-E(1.05 g » 4.62 mmol)FI X JEY)
38-F(1.6 g 4.62 mmol)3E A 100-mL[E]JiE EHE » ¥ 457K (20 mL)H 2 T
iz S 85(0.77 g > 9.2 mmo)IERIEREGY) - AR IEREGYLE
N RFBE o /R ER Y HEA100 mL)# R K A/K2x) R Hk - H
EA(IX)ZERUK S 77 - B A & 0F > 5288 (NaSOy) » RIBHF -
KHHEEY Q24 DEZHE MU TERANTEFEE - LCMS-ESI”
(m/z) : CisH oFoN,O, 7 [M+H] 51 B {E : 556 ; 2 FH{H : 556

’EAE4 N HCL /Z0E e (24.7 mL) fp Y2 B A I 2 g 2 1 B P4
A100-mLEIEER - ARKRIERGYALERTEHEVNS - BiE
% > ¥ (2.1 g)MIDBU3.27 g > 21.5 mmol){E B % (30 mL ) fif #4
Z110C HEHUNT - B 2% FOEHACKE- LR IBFERE
ffr % 2 CombiFlash(120 g% #£) % (L 58 6% ¥ DL £ 41-F « LCMS-EST”
(m/z) : CisH oFoN,O, 7 [M+H] 51 B {E : 409 ; ZFH{E : 409 -

B 6

¥ 4 THF(5 mL)#1 MeOH(5 mL) ¥ 2 [ fE#)41-F(0.5 g » 1.22
mmol)#E A 100-mL[E £ BEHA - K IN KOH(3.7 mL)J1 £ K fE)R &) -

1% [ R & WE = R T B UINES » FEHRAI0IN HCL (3.7 mL)#f 2

JERGYIEE  RBGBLUBRLZRI TAHABEAER - KAHEOAe (2 X)#E
o BHMESH » 5B (NaSOy) » RBEGEIUREIEEW41-G -
T ERT

BRBEHRDCM (5 mL)FT 8y & [EY)41-G(0.14 g > 0.37 mmol) -
(2,4,6- =& F EH)H B (0.12 g » 0.73 mmol) ~ N.N-_ & N £ /2 B

(DIPEA)(0.24 g > 1.84 mmol)fIHATU(0.28 g > 0.74 mmol)#E A 100-mL
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BlE &M - K RIERG =R T 2N - KESYHEAN00
mL) 7 B Kz A 8 F1 NaHCO5(2x) ~ 8 A NH4C1(2x) % Jfif Il 45 28 NaySO4 5z
Koo BEE 1% BB BIRIAEWE FHC-EtOAcH (Laz HH 8P
DLIR B & ¥ 41-H - LCMS-ESI*(m/z) : Ci13H19F2N,07 7 [M+H] & &
B 524.5; 8HE 5245
HERS

¥ DLAETFAQ2 mL)HF 2 7 fE¥41-H (0.13 g > 0.25 mmol)ZE A 50-
mLE[EEH - BRIERGYEZ R TEBI0S8HE - BE 2% FH
EREEREEW R FHEOAc-MeOH (L Z H A Y IR L& 41 -
'"H-NMR (400 MHz > & {}5-d) & 11.61 (s, 1H), 10.70 - 10.01 (m, 1H),
8.26 (s, 1H), 6.65 (t, J = 8.1 Hz, 2H), 4.88 (s, 1H), 4.65 (dd, T = 6.1, 2.4
Hz, 2H), 4.07 (d, J = 10.9 Hz, 1H), 3.93 - 3.58 (m, 2H), 2.67 (d, ] = 3.1
Hz, 1H), 2.08 - 1.41 (m, 7H) - "F-NMR (376 MHz > & {5j-d) & -109.22
(d, T = 11.6 Hz, 1F), -111.04 - -112.79 (m, 2F) - LCMS-ESI* (m/z) :
C21H30FaN3Os 7 [M+H] 51 Bl : 434. ; 38T {H : 434 -
42
&P a289 8L 4

(2R,5S,13aR)-8- ¥& -7.9- — fll & -N-(2,4.6- = & 7 H £ )-
2,3,4,5,7,9.13,13a- J\ &, -2,5- 259 B EL O 0E 3% [1.2' ¢ 4,5] 0 o 3% [2,1-

bI[1,3]14, &1 - 10- WG
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OH
0__0
-~ ~
r HOL_OH
N “OH N w
0 - N OH 2
- o —————™ O ANA, T
0 O SEEL 3
~ 0 O HEE2

F
20 S 2 z
JoN OH ) i .O\V\N\ N
N X H
0 NSy S0 F
ES L 0 o
o F
H__OH _
c RS
XS0 F F
b O OH

HER
R LHE (36 mL)MI ZEE(4 mL)T Z1-(2,2- - HEE LE)-5-H &
E-6-(FH & E)-4-ME&-1,4- G MEUE-3-HEE(3.15 g+ 10 mmol)f H
i (0.195 mL > 3 mmo)EH UM ELTS Ciad - BRIERGWE
PET7 ho RAIRIR-10CREEEIRIEF M ZETSCE S 2 ho KA R
2 A DU B4 AT T — (2P B -
B2
Rk B S E1 2 HE K ER &Y Q20 mL > 49 mmo)E B £ &
(1R.35)-3-fg B 3 [ B% (0.809 g > 8 mmol) Z BEifl - IR EVIH LB
(16.8 mL)#%% - FABREZH(0.553 g 4 mmol)EHE i IFAE85C - 2 h
21k KRIEREGY 22 R ERE I #EAEBK - A0.2M HCI(50
mL) » KA ZR&HFECxIS0 mDZERER=EEER - e 2 AKE
BT NEZER > BIERBHE1.49 ¢ WRBEER - & ~&HH
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C243842A docx

110146626 FEESE A0101 1102069174-0



1815245

fe © O b FH T4 & PR Bt BT B R R ¥ 42A 0 LCMS-ESIY (m/z) ¢
C1sH17N,Os 2 [M+H] 5 & {H : 321.11 ; &3 {E : 321.3 o
7 ER 3

41 o 47 42-A(0.225 g > 0.702 mmol)fl(2,4,6- = & 5 & ) H I
(0.125 g > 0.773 mmol)F& ¥ £ L5 (4 mL) P I FIN,N- " 5§ & 2L %

(DIPEA)(0.183 mmol > 1.05 mmol)EE ¥ - & ( _ H fF & )-N,N- _ H

t

s

Tk

(3H-[1,2,3] =M Jf [4,5-b] otk BE -3- £ 58 A ) BH K (methaniminium) 75 5 b5
Bz B3 (HATU > 0.294 g 0.774 mmol)I £ BERRIF K - 1.5/Nf 2 1& > ¥
T2 R & 1T T — 82 B » LCMS-ESI* (m/z) @ C22H21F3N305.2
[M+H] 51 E{E : 464.14 ; S2F{H : 464.2 -
ER4

i MgBr, (0.258 g 1.40 mmo)jii e E—F B X HENKIEES
Yo KR IEREGWALS0C THRHF107 8 - F10%HCI/KE R/REE(L » I
A RHERREZEIRY XK - K& 62 A HE&EMeSOH L - B
JE o RdE > HEE A BT A(BtOH/ A H )& HPLC (BRHA
0.1%TFAEY & Bl 2 ACN/H,O) 4l L DL (L & #7142 © '"H-NMR (400

~

MHz > DMSO-dg) & 12.43 (s, 1H), 10.34 (t, J = 5.7 Hz, 1H), 8.42 (s,
1H), 7.19 (t, J = 8.7 Hz, 2H), 5.43 (dd, J = 9.5, 4.1 Hz, 1H), 5.08 (s,
1H), 4.66 (dd, J = 12.9, 4.0 Hz, 1H), 4.59 (s, 1H), 4.56-4.45 (m, 2H),
4.01 (dd, J = 12.7, 9.7 Hz, 1H), 1.93 (s, 4H), 1.83 (d, J = 12.0 Hz, 1H),
1.56 (dt, J = 12.0, 3.4 Hz, 1H) > LCMS-ESI* (m/z) : C1H19F3N305.~
IM+H]"EF &g : 450.13 5 S$F{E : 4502 -

B {43
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{E& 430y 8 5

(12aR)-N-((R)-1-(2,4- = % %6 % ) Z % )-7- 5 -6.8- — ] &

1,2,3,4,6,8,12,12a- )\ & -1,4-50 BH AL DR g 5 [1,2-a @ 1',2'-d] 0L 0 -9-HH

H H OgF
Shogre
TNy o F
O OH

JTL Hﬁ‘

O OBn 0 OBI"I
41-G 43-A
TFA W ,\©
O OH
43
S EE

¥ EY)41-G(0.14 g > 0.37 mmol) ~ (R)-1-(2,4- ~ & &) 2
(0.12 g » 0.74 mmol) ~ N,N- — BN £ 7 §#(0.24 g - 1.84 mmol)Fl
HATU(0.28 g 0.74 mmol)%E A 100-mL [E] JE ¥ i 3 7 fi# f/E DCM(5 mL)
T oo R RIEREYEE R N RFE2NE o BRSSP R EA(100 mL)H
% P8 F1NaHCO;(2x) ~ ] FI NH,Cl(2x) 5 8 Il 45 i Nay SO 87 e - JE 4
2% FEMEREN ALY R CE-EtOAcql {baz tH 2% DLER 1L
&43-A o LCMS-ESI* (m/z) : CisHoF,N,07.7 [M+H]*5F & & 1 520 ;
IHAE 520 -

& 52

5 114 HEWRAS)

C243842A docx

110146626 FEESE A0101 1102069174-0



1815245

¥ AE TFAQ2 mL)H 2 7 EY)43-A(0.14 g » 0.27 mmol)ZE A 50-mLI[E]
RIS - R IER G E= " N300 - B 1% - FEMEMLRE
AR BB - H EtOAc-MeOH &l (L 3% HH B Yy DU L & %43 - 'H-
NMR (400 MHz » & {5-d) & 11.65 (s, 1H), 10.57 (s, 1H), 8.22 (s, 1H),
7.31 (m, 1H), 6.99 - 6.62 (m, 2H), 5.64 - 5.32 (m, 1H), 4.90 (d, ] = 2.7
Hz, 1H), 4.04 (d, J = 11.5 Hz, 1H), 3.93 - 3.63 (m, 2H), 2.67 (s, 1H),
2.08 - 1.40 (m, 9H) - F-NMR (376 MHz > &{}-d) 6 -113.09 (m,
1F), -115.01 (m, 1F) « LCMS-ESI* (m/z) : Cy1H20F,N3;057 [M+H] 51 &
1B 430.; IH(FH : 430 -

g 44
E& Y adn 8L
(13aS8)-8-#%-7,9- I & -N-(2,3,4- = & 2 FH ££)-2,3,4,5,7,9,13,13a-

JUR-2,5- 08 BRL ML I 5 [17,2" © 4, 5]0E W 5 [2,1-b][1,3] & & W -10- H i

il
H o H i
YT NN
juseane!
o F F
F
44

Ho oH

H o H i H o H i
Z 3 ~a - - SN
\|/\ N OH HN HATU j/\ N ﬁ
N ™ o + N = o F E
F F H I
i o oL
44-A

Ho o
15-B
H H i
MgBr, ; \i/\N " "N
E‘Nrk;ﬁ: HI;\F
HO OH 4 F
TER1
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BE&®15-B (40 mg > 0.12 mmol))AfEAE1 mL /S 4 FH2,3,4-

“#AHKE 29 mg > 0.18 mmol) ~ HATU(53 mg > 0.14 mmol) ~ N N-_
BN E L DIPEA)(20 mg » 0.16 mmol)FEH » i fE = B T EE2/N
i - HIELCMS o B L&Y 15-B5E 2 H MM T EY44-ATF 5k -

RIEREVETEI T —

FFMgBry(63 mg > 0.34 mmol)JiE F— 8 2B K IERRK - &
RIEREGEPAESOC MR — /N - H10% HCUKZEREL L » 2B 1EK
BRI 8 B HAKEZEIRN &5 - a0t A RAEEHE
MgSO. 8z e » B JE » B4 > H# i HPLC(H H 0.1%TFAR B & £
ACN/H,0)4li{E Z{E & %44 - 'TH-NMR (400 MHz > DMSO-d¢) & 12.45
(s, 1H), 10.38 (t, J = 6.0 Hz, 1H), 8.43 (s, 1H), 7.27 (q, J = 9.2 Hz, 1H),
7.16 (q, ] = 8.5 Hz, 1H), 5.42 (dd, J = 9.5, 4.0 Hz, 1H), 5.08 (s, 1H),
4.76-4.47 (m, 4H), 4.01 (dd, J = 12.8, 9.7 Hz, 1H), 1.92 (s, 4H), 1.82 (d,
J=12.1 Hz, 1H), 1.55 (dt, J = 12.2, 2.9 Hz, 1H) - LCMS-ESI* (m/z) :
C21H19F3N30s [M+H] 5 & {f : 450.13 ; &3 {H : 450.2 -

& 45
b asey Bl f

(13aS)-8-¥8-7,9- " {f| & -N-(2,4,6- = 4,3 1 ££)-2,3,4,5,7,9,13,13a-

JUE-2,5-50 B OE g 9 [1°,2" + 4,510k 0 9 [2,1-b][1,3] & & " -10- B g

i
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H o H D ,
NG Y
SR DO
o F F
Ho oH
45
0
H o H = H _H i i
COY NS ToH HATU. N NSO
N N 0 + 2 N S OHF F
H F F H
O O 0 0.
15-B
45-A
i H o} F
MgBr, ; ﬁ/\N\ N
- NSy OHF F
HO OH 4
B

FFMgBry(55 mg > 0.30 mmo)Ji £ F—F B Z MBI K EF R - #&
MIEREAESOC TR —/NF > H10% HCIKE R L > 7 a LK
BRM_EHIRE M RS HEZEKE - a0t o7 HREEE
MgSO, Rz » B8 » B4 - H # B HPLC(H H 0.1%TFA B &l ~
ACN/H,0) 4l {E B3R it (£ & 4745 - 'TH-NMR (400 MHz » DMSO-dg) &
12.37 (s, 1H), 10.37-10.25 (m, 1H), 8.37 (s, 1H), 7.14 (t, J = 8.7 Hz,
2H), 5.37 (dd, J = 9.5, 4.0 Hz, 1H), 5.02 (s, 1H), 4.66-4.40 (m, 4H), 3.95

(dd, J = 12.8, 9.6 Hz, 1H), 1.87 (s, 4H), 1.77 (d, J = 11.9 Hz, 1H), 1.50
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(dt, J = 11.8, 3.2 Hz, 1H) » LCMS-ESI* (m/z) : Cy;H9F3N;057 [M+H]"
SR 450,13 ; SFEE(E : 4502
F {5146
{E& a6y Bl f
(13a8)-N-(2,6- — &5 7= H ££)-8-¥8-7,9- (] £,-2,3,4,5,7,9,13,13a- )\

,-2,5-85 RSO B 3E (102" 1 4,510 34 [2,1-b1[1,3] % 00 -10- FF i B

4o H o) F

ST
No"~N"g  F
) _

O OH
46
H o H 1 K H e F
; j‘/\N 1" “OH HATU XY Y\N X" "N
H,N il H
N 2 o + N S o F
H F H
0O O 0 O.
15-B 46-A
" 0 F
MgBr, ; j/\N " N
- > N\'(J\\?fi“gj
HO OH 4

$EE1

BAE&915-B(38 mg > 0.12 mmol)/AfEAE1 mLZjE F 3 FH2,6-

Z [ (DIPEA)(20 mg » 0.15 mmol)fZ ¥ » Wi fE = B TN E #9057
i 0 Hig LCMS i@ r{beaPAT 2 HAN T HEYW446-ATF L - &
RIERGY)ETEI N —FE -

1 MgBra(50 mg > 0.27 mmo) I £ F—F B Z B K IEFER - i

R IER & YIAES0°C THFE—/NEF > A 10% HCUKZE R (L - 43 B 40K
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BR8N B KRR R EERKMNE - BE0f oA A& S
MgSO. Rz ¥ » B8 » B4 - H # B HPLC(H H 0.1%TFAL B &l ~
ACN/H,0) 4l {E B3R it (£ & 4746 - 'TH-NMR (400 MHz » DMSO-dg) &
12.37 (s, 1H), 10.33-10.26 (m, 1H), 8.37 (s, 1H), 7.39-7.29 (m, 1H),
7.05 (t, T = 7.9 Hz, 2H), 5.37 (dd, J = 9.5, 4.1 Hz, 1H), 5.02 (s, 1H),
4.66-4.45 (m, 4H), 3.95 (dd, T = 12.7, 9.6 Hz, 1H), 1.87 (s, 4H), 1.77 (d,
J=12.0 Hz, 1H), 1.50 (dt, J = 12.2, 3.5 Hz, 1H) - LCMS-ESI* (m/z) :

C21H20F2N3Os Z [M+H] 51 HAE - 432.14 5 3§ A{H © 432.2 -

5147
L& 4aTy B f
(1R,4S,12aR)-N-(2,4- — & % H £ )-7- & -6.8- — {Al & -

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

nfie
" H o) F
Zesapel
H N g F
O OH
47

O

H H 4 H 0 F
WOH HATU, DIEA : N7 ”\©\
N S e
¥ N0 AR R N~ F
O OBn O OBn
41-G 47-A

HH 0 F
TEA : NX""N
N . H
H 0 F
O OH
47
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BRI

I B S 41-G(0.45 g > 1.18 mmol) ~ 2,4- & FEHFF(0.35 g
2.44 mmol) + N,N- — 2 N & 2 B (DIPEA)(0.79 g > 6.11 mmol) Fl
HATU(0.93 g > 2.44 mmol)/AfEFDCM(10 mL)F - ¥ 7 JER &WEE
N EFE2/NEF o REOR & YT EA(100 mL)# R K H 6f A1 NaHCO5(2x)
B A NH4C1(2x) 78 0 3l 45 #8 Na, SO4EZ J - IR 4 < 1% - #& e g ik
FEW BB E R C e -EtOAcHi Lz HEI Y IR B (L &947-A - LCMS-ESI?
(m/z) : CisH oFoN,O, 7 [M+H] 51 B {E : 506 ; #FH{E : 506 o
HER2

¥IAETFA (6 mL)H 2 [Z EM47-A(0.5 g > 0.99 mmol)#E A 50-mL[E]
R - BRIEREWE= R N RHE3008E - B 1% > FBHENRE
AW B L HEtOAc-MeOH4 L Z MHE Y LR (L& 47 - 'H
NMR (400 MHz » & f5-d) & 11.70 (s, 1H), 10.44 (s, 1H), 8.29 (s, 1H),
7.60 - 7.29 (m, 1H), 6.95 - 6.58 (m, 2H), 4.10 (s, 1H), 4.02 - 3.54 (m,
3H), 2.68 (d, J = 3.1 Hz, 1H), 2.00 - 1.40 (m, 8H) - "F NMR (376
MHz » & f5-d) & -112.31 (d, J = 8.0 Hz, 1F), -114.77 (d, J = 8.4 Hz,

1F) o LCMS-ESI* (m/z) : Cy1H20F2N;Os 7 [M+H] 5F B 1E : 416 ; #34

{5 : 416 -
B {548
L&Y 48ay 8l
(1S,4R,12aS)-N-(2,4- — & % H H )-7- & -6.8- — fil & -

1,2,3,4,6,8,12,123—/\%-1,4—% E'El % H: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

T Hﬁ‘

26 120 H(EGEHERHE)

C243842A docx
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H H 0 i
. H o) F
0O OH
48

| H H Q F
H COEt 4 :
= : NN = H/\©\
Sy dEchnd,
H )—Ph H  ‘Boc O OH

48-A 48-B 48

MU EWISSH 255-H - LL48-AHUUS5-AZLF48-B o 41F 438
B A& 3874l - LL48-BHU(L38-BEIfFE(L & 48 2 (L & 148 -
'H-NMR (400 MHz » & {f-d) 5 11.79 (s, 1H), 10.44 (m, 1H), 8.33 (s,
1H), 7.42-7.31 (m, 1H), 6.86-6.74 (m, 2H), 4.74 (s, 1H), 4.63 (d, 1= 5.8
Hz, 2H), 4.19 (m, 1H), 4.07-4.03 (m, 2H), 2.83 (s, 1H), 1.92-1.68 (m,
6H) - 1°F NMR (376 MHz » &{5-d) & -112.3 (m, 1F), -114.8 (m, 1F)
LCMS-ESI* (m/z) : C21H20F2N304Z[M+H]+§ /;E:{E :416.14. ; éééfﬁ
B :416.07 -
F 49
{E&Y4ony B f#

(2S,5R,13a8)-8-#%-7,9- ] & -N-((3-( = & H £ )L e -2- 5 ) A )-
2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_ EE E'El % HH: l]% 9\:1,: [1':2' : 4:5] HH: [[# 9\:1,: [2:1_

b][1,3]5 F M -10- HH g iz

5 121 HEWRAS)

C243842A docx
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H o H CF,
N XN =
Ho oOH
49
H o H 1 CF3 H o H 1 &
- z PN
T S e N
2 | —_—
N XN + N~ N X0 N. =
Ho o, Ho ol
15-B -
o CF3 49-A
Lot
MagBr, i NI N =
- r
NW\)\\X:H/\@
HO OH 4
BRI

BE&Y15-B(44 mg - 0.14 mmol)/AfE(E1 mLZFE i FH(3-(=
7 FH O nE -2-EL)EH 7 (38 mg > 0.18 mmol » HCIEE) - HATU(69 mg -
0.18 mmol) ~ NN- "B NE L Z(DIPEA)(0.07 mL > 0.40 mmol)jE H >
A = om LN 212 0 LCMS oy Bon b & ¥ 15-BoE &8
M E49-ATE R - KRR SV EITEI T —20 8% -
& 52

K MgBra(51 mg > 0.28 mmol)fil £ F— 205 2 fH B S JETB T %
RIEREWHAESOC T 907 8E - FH10% HCUKEREE(L > 3B K
B R 2 R B EUKME - e i 2 A A AR
MgSO4EZIE - BJE > B4 > HBIHERE LB — LT EIRELEEY
49 o "H-NMR (400 MHz » DMSO-d¢) & 12.42 (s, 1H), 10.80-10.70 (m,
1H), 8.83 (d, J = 5.0 Hz, 1H), 8.44 (s, 1H), 8.19 (d, J = 8.6 Hz, 1H),
7.56 (dd, J = 7.7, 5.2 Hz, 1H), 5.43 (dd, J = 9.5, 4.0 Hz, 1H), 5.08 (s,

1H), 4.86-4.80 (m, 2H), 4.67 (dd, J = 12.9, 4.0 Hz, 1H), 4.59 (s, 1H),

5122 HEWRAS)

C243842A docx
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4.02 (dd, J = 12.6, 9.8 Hz, 1H), 1.93 (s, 4H), 1.82 (d, J = 12.1 Hz, 1H),
1.60-1.52 (m, 1H) o LCMS-ESI* (m/z) : C21H3F3;N,O5 [M+H]" 5 &
B 465.14 ; 255 {E 4652 -
HHI50F051
{E&YIS0R05 18 B 15

N-(2,4- _ &g A& H E)-9-¥8-8,10- _ {H| & -2,3,5,6,8,10,14,14a- )\ & -
2,6- o5 H A O mE JF (12" ¢ 4,5] 0k o 3F [2,1-b][1,6,3] - 1 Y %

(dioxazocine)-11-HEEfE 5070151

" 0 F 4 0 F
- T \ O < \
T X ﬁ 00 “@
( : o F »{ 0 F
O H o0 OH H O OH
50 51

Socacin: V;@f‘“@

~ 1 ("'f)
F1 sFC
’)\"fﬁ' "
F
F
0\ 51-A
/MgBr2 MQBfZ\
" o} F o 0 F
chrdeds, ool
( N SN F »ﬁ’ XN F
0" H o OH H O OH
50 51
T EE

5-(2,4- G B BB HER AL )-1-(2,2- IR 2 A -3-H & B -4-] & -

55 123 HEWRAS)

C243842A docx
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4-Z g MEE-2-HEEH B (1-C > 392 mg > 0.95 mmol)(H {#187) ~ JI/H
ENE -5- P 25 U &, -2H-TR 1F -3-F2 (WO 2012/145569 Bennett, B. L. %
A > HE 201244 520H)(112 mg > 0.95 mmol) » & ¥ i e #4 (134
mg > 0.97 mmol)AfE{E3.8 mL A E/0.2 mLAEE F i £90°C T EE0
$# - Higf K IERGY 7 B DCMAE K 2 - FIDCMEEHKHE >
& 2 A MK B MgSO.52 0% » BIJE - B4 > H i SGC (0-10%
EtOH/DCM) i (L DL 2 i 1 #750-A -

B2

& M F 1 SFCAL (F R L M EE L — & Lk F 2 10% DMF(E B A TR
fy Chiralpak ICE 1t b7 EEF I 9)50-A40 me) IR BN E S HEBRER
= PRI 50-B(E — B M) FI51-A(E Z A MTiIE) - B B 50-

(B ITERH) ) FMHPLCHEE SR = 11.484) ## (Chiralpak
IC > 150x4.6 mm > 1 mL/min MeOH) - B T RI¥S51-A @ (BETER
1) FMHPLCHEEHFE = 14.35453§% (Chiralpak 1C » 150x4.6 mm > 1
mL/min MeOH) -
VB 3a

RRAEFE (12 mg > 0.06 mmol)fill £ o &) 50-B(10.5 mg » 0.02
mmol » EH LB ARF)L] mLABFNAER - BRIERERSYESOC T
B LNEE > F10% KB K HCIEE(L » 3 AL /KB RN A2
o WA &R ERUKE o &S 6F 2 A &E MgSOL Rz JE - B
JE 0 R4 0 HFEEMHPLC(HAF0.1% TFA fE Al 2 ACN/H,0)4l{ELLER
L& 950 « "H-NMR(400 MHz > & {}-d) 6 10.47 (t, J = 5.8 Hz, 1H),

8.42 (s, 1H), 7.35 (q, J = 8.6, 8.2 Hz, 1H), 6.81 (q, J = 8.7, 8.0 Hz, 2H),

55 124 HEWRAS)

C243842A docx
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6.41 (dd, ] = 10.0, 3.6 Hz, 1H), 4.79 (s, 1H), 4.65 (s, 2H), 4.36-4.26 (m,
2H), 4.20-4.08 (m, 2H), 3.98 (dd, J = 12.4, 10.2 Hz, 1H), 3.88 (t, J =
11.8 Hz, 2H), 2.27 (dt, J = 13.3, 3.1 Hz, 1H), 2.15-2.06 (m, 1H) -
LCMS-ESI* (m/z) : Cy1Hy0F,N;067 [M+H] 51 B {E : 448.40 ; S&FH(H :
448.2 o
7 ER 3D

wORAEEE(13 mg - 0.07 mmol) i £ F EY)51-A (13.2 mg » 0.03
mmol - EH TR AR mLLAE T RYBER o K RIEREVIAESOC T
BN - A 10%K08 IR HCIEE (L » 0 WA KRN — g H i 2 o
FAZ&HGEZETUKE - &0 2 A RHKEMgSOMZE > #BIE - B
4 - HFEMHPLC (EHO01%TFARE Kl 2 ACN/H.O) @ (L LR b &
#)51 o "H-NMR (400 MHz > &{}j-d) § 10.47 (t, ] = 5.8 Hz, 1H), 8.42 (s,
1H), 7.35 (q, J = 8.6, 8.2 Hz, 1H), 6.81 (q, J = 8.7, 8.0 Hz, 2H), 6.41
(dd, J =10.0, 3.6 Hz, 1H), 4.79 (s, 1H), 4.65 (s, 2H), 4.36-4.26 (m, 2H),
4.20-4.08 (m, 2H), 3.98 (dd, J = 12.4, 10.2 Hz, 1H), 3.88 (t, J = 11.8 Hz,
2H), 2.27 (dt, J = 13.3, 3.1 Hz, 1H), 2.15-2.06 (m, 1H) - LCMS-ESI"
(m/z) : C1H20FaN306. 2 [M+H| 51 B (H : 448.40 ; 53 (H : 448.2 -
g 152
E&Y) 5289 8L

(2S,5R,13a8)-N-(2- & N & A -4- & & H & )-8- 518 -7.9- ~ ffl & -
2,3,4,5,7,9,13,13a- )\ &, -2,5- 55 B EL O g 3 [17,2' ¢ 4,5] 0k o 3f [2,1-

b][1,3]5 F M -10- HH g iz

25 125 H(EEHERHE)

C243842A docx
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o

H_ H
N0 0o F
HOOHA

52

DO P o
F F o F X F

H o H i
"y o o F
Ho o. Ho oL A
15-B 52-A

MgBr, W/\N > /\/@
o O F
HO OH A

52
A B 1

RFERNEZ (1.9 g > 29 mmol){£20 mL 158 fe = /Y 72 0% % 2 E AL B
(TEHE P o 2 60% 57 B > 1.04 g > 26 mmol)f£80 mL I fE 1 #Y0C
B e ERIERGYMBZZENR > oHORM24-ZF FEHEG48 g
25 mmol) > HREREAZTEIST o BEEIS/NEF 2 1% K EE R 4 4l
ZENM ALBIEWRE > ARKER_-REHABKER R > &8
MgSO. 8z} » B8 » AR LR - #F AW BREHRZEO-10%
EtOAc/C i ) S bR E2-B N A E 4-F A HAE - '"H-NMR (400
MHz » & {5-d) 8 7.52 (dd, J = 8.6, 6.2 Hz, 1H), 7.05 (dd, J = 10.5, 2.3
Hz, 1H), 6.73 (td, J = 8.2, 2.3 Hz, 1H), 3.87-3.76 (m, 1H), 0.87 (m,
4H) o
HER2

RAE14 mLZAEEF 2 2- BN A E-4-BFXH BRI S m#E

THF(IM > 15 mL > 15 mmol)d 2 0°C &% /& - # R EB R FE3/NE >
% 126 EEFHAD)

C243842A docx
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ZEMA R EMR > LB HEF LA Z0C > RIS SMETHF(IM > 8
mmol)t 28 mL E bt - W5 9078 - FERAMAEM A0
mL 7K ~ 0.9 mL 15% NaOH(aq) ~ #12.7 mL/K %K JE - ¥ K FE B &
Wi L EIE ) SOk KB MgSOLHZ R - R 4E I 1R 1 DUH B9 i
T2 R ER2- RN R E-4-F R H i - '"H-NMR (400 MHz - &} -
d) § 7.17-7.08 (m, 1H), 6.96 (dd, J = 10.9, 2.4 Hz, 1H), 6.61 (td, J = 8.3,
2.5 Hz, 1H), 3.78-3.66 (m, 3H), 0.89-0.72 (m, 4H) -
H BR3

L& 15-B(46 mg > 0.14 mmol) 5+ 1 mLAKEF I H2-IR N
AE-4-FEAHE B2 mg 0.18 mmol) ~ HATU(62 mg > 0.16 mmol) ~
N,N- B NE 2 (DIPEA)(0.04 mL > 0.22 mmol) FEH » W HEEET
BN » HIELCMS B L&Y 15-Boe &5 M EY52-A
T e R IEREGYETEI N —F 8 -
A+ ER 4

¥ MgBr2(56 mg > 0.30 mmol)fji % F— B ~ HEI X JEFE - &
[ EREYAES0C THFEI0 78 - H10% HCUKIFEREE(L - 73 /ALK
AR G EZE 0 R @R ZERUOKAE -« /a0 2 A HAH KB
MgSO4RzZ e » B JE - )B4 » H # M HPLC(H H 0.1%TFAL & & ~
ACN/H,0)4fi {E DL (£ & %52 - 'TH-NMR (400 MHz > DMSO-ds) &
12.44 (s, 1H), 10.21 (t, J = 5.8 Hz, 1H), 8.41 (s, 1H), 7.22-7.15 (m, 1H),
7.12 (dd, T =11.2, 2.5 Hz, 1H), 6.72 (td, J = 8.5, 2.5 Hz, 1H), 5.42 (dd, J
=9.6, 4.1 Hz, 1H), 5.07 (s, 1H), 4.66 (dd, J = 12.8, 4.1 Hz, 1H), 4.58 (s,

1H), 4.34 (dd, J = 5.6, 2.4 Hz, 2H), 4.04-3.91 (m, 2H), 1.92 (s, 4H), 1.82

5 127 HEWRAE)

C243842A docx
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(d, 7 =11.9 Hz, 1H), 1.55 (dt, J = 12.4, 3.5 Hz, 1H), 0.80 (q, J = 6.3, 5.7

Hz, 2H), 072 (¢, J = 60, 49 Hz, 2H)+LCMS-ESI*

(m/z) : Ca4HsFN;06 [M+H]*

sTEE 47017 5 23H{E 4701 -

g 453

{E& Y5307 B
(2R,58,13aR)-N-(2-32 N & B -4- 5 72 H £)-8-58-7,9- & -

2,3,4,5,7,9,13,13a- /U E-2,5-00 A IERE FF[1',2" @ 4,5]0L 0 9 [2,1-

b][1,3]% EME-10-H g
Ho on A

53

o) o)
H _H H _H
e HoN ‘ = O
N"y" “OH Z/D\ HATU /> NN
%j;;@;f + 0 F %(WH I:LF

0
Ho o Ho o A
42-A 0 53-A
H . H
mger, [ FTNTS Hm
S X0 0 F
‘ O OH
LA

551
(L& ¥142-A (46 mg > 0.14 mmol)JEfR{E 1 mLZ 5 B FH2-38 1

B 445

N-— B E Z B (DIPEA)(0.04 mL > 0.24 mmol) EHE > W ZE T

BRENES B (e LOMS 507 BT (b & 9142-A% & 3 FEF0 o R 953

AL - R ER EVIEITE] T — BB -
5 128 FHEHAHB)

e

el B2 (33 mg > 0.18 mmol) - HATU(61 mg > 0.16 mmol) ~

)

z

C243842A docx
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HER2

i’ MgBra(55 mg > 0.30 mmol)fii % F—F 8 VB K EIEIK « &
RIEREEYAESOC TR0 78 - F10% HCUKFRE L - 384K
AR G EZE 0 R @R ZERUOKAE -« /a0 2 A HAH KB
MgSO.5z ke » I8 > B4s - HFE M@ {LHPLC(EH 0. 1%TFAE &~
ACN/H,0) DL (L &%)53 « 'TH-NMR (400 MHz » DMSO-ds) & 12.44
(s, 1H), 10.21 (t, J = 5.8 Hz, 1H), 8.41 (s, 1H), 7.22-7.15 (m, 1H), 7.12
(dd, J = 11.2, 2.5 Hz, 1H), 6.72 (td, ] = 8.5, 2.5 Hz, 1H), 5.42 (dd, J =
9.6, 4.1 Hz, 1H), 5.07 (s, 1H), 4.66 (dd, J = 12.8, 4.1 Hz, 1H), 4.58 (s,
1H), 4.34 (dd, J = 5.6, 2.4 Hz, 2H), 4.04-3.91 (m, 2H), 1.92 (s, 4H), 1.82
(d,J=11.9 Hz, 1H), 1.55 (dt, J =12.4,3.5 Hz, 1H), 0.80 (q, ] = 6.3, 5.7
Hz, 2H), 072 (q, J = 6.0, 49 Hz, 2H)-LCMS-ESI+
(m/z) : C24H25FN306 7 [M+H]+5FE{E : 470.17 ; S 3H(E : 470.1 -
g 154
{E& Y540y 8L HH

(2R,58)-N-((S)-1-(2,4- & HEE)-2.22-=Z & 7 B)-8-5K-7.9- | &
-2,3,4,5,7,9,13,13a- )\ §,-2,5-55 B ELOHEoE 3£ 11,2 ¢ 4,500 3£ [2,1-b]

[1,3]5 & F-10- H g iz
F\I/F

O,

26 129 H(EEHERHE)

C243842A docx
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FLF
F\l/F F 0 Q \l/ F
\l/\N x HATU \(/\N Sy
cr, e
(0]
F 0 0. F
54-A 54-8
F
o NP o
MgBr o :
: YN Ny
ACN N Sy 1
O OH F

B

¥AEDCM(2 ml)H 2 ZEY 54-A (0.02 g > 0.06 mmol) ~ (S)-1-
(2,4- & FKH)-2,22-=8 2 F(0.019 g > 0.09 mmol) ~ N N- - E A
/., J# (DIPEA)(0.048 g » 0.38 mmol)fIHATU(0.036 g > 0.09 mmol)%E A
S50-mLEIEEM - BFRIEESWEZ R THEEIVNS - GERIERSY
e o IS METYEtOAC(S0 mL)H - R EMFINaHCO3(2x) ~ & FINH,CIAE
WG 4% B NaySOLFZ R < BAE 1% - HHEMLEHECEWE FHC -
EtOAc4fi{E 3% fH #U %) DL JE 18 54-B -« LCMS-ESI* (m/z) : Ci1gHoF,N,077
[M+H]* S E{E : 514 5 %IH(E © 514 -
HER2

HHAE LBE (2 mL)H 2 K E$)54-B (0.03 g > 0.058 mmol) IR {E 5
(0.03 g 0.15mmol)4E A 50-mL[E JE &L - K R ERSYIMEZES0C -
107788 2 1% » B RIEREGY 281 20T I fn# INEEZ (0.5 mL) - ZA1&
R’ R &) FAIMeOH(2 mL)#5 % - )8 2 1% - #& 1 TH-HPLC(30-70%
LK K 0.1% TFA)GLHELY) - R ETFABE 2 (L&Y 54 - 'H-
NMR (400 MHz > &{}-d) 8 11.28 (d, J = 9.4 Hz, 1H), 8.39 (s, 1H), 7.54

(q, ] = 7.8 Hz, 1H), 7.12 - 6.76 (m, 2H), 6.40 - 5.98 (m, 1H), 5.57 - 5.18

28 130 H(GEHERHE)

C243842A docx
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(m, 2H), 4.68 (s, 1H), 4.29 (dd, J = 13.1, 4.0 Hz, 1H), 4.05 (dd, T = 12.9,
9.3 Hz, 1H), 2.39 - 1.94 (m, 4H), 1.86 (t, J = 10.5 Hz, 1H), 1.60 (dt, J =
12.6, 3.4 Hz, 1H) - "F-NMR (376 MHz » &.{5-d) & -75.30 (t, J = 6.8
Hz, 3 F), -108.33 (dd, J = 8.6, 6.3 Hz, 1F), -111.56 - -113.23 (m, 1 F) «

LCMS-ESI* (m/z) @ Cy1H20F2N30s 2 [M+H] 5+ &H{H  500. ; 2 IH(E -

500 -
B HISS
{E& Y550 8L

(IR,4S,1238)-7- ;éTé _638_ - {E\]J /E:E‘(l _N_(2:4:6_ E %\A % E'El % )_

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

i
o
H H
N
y o F F
O OH
55

5 131 HEWRAS)

C243842A docx

110146626 FEESE A0101 1102069174-0



1815245

é 1) Ha, PA(OH)/C me HCH gﬁg? BHACN Lbé
feg, _—__..3.._»!
N 2) HCIEtCH CO,Et T 3 CO,Et
A;\‘,COQE{ ) o 10 2 rt B ?
H 55.A 55.8

N ‘:i HC! j/&
n-BuLi, THF N B3 4n N7 HC Hy, Pd(OH)./C NH .HGI
—_——— —_— —— .
78°C, 5 h H H rt, B )

CO.Et COH CO,H

55-C

55-D 55-E 55-F

BOCzO BHy-DMS

co2
NaOH, g R > '
rt, il Boc
W 0 F

—_—

No_~ %

¥ o F F
O OH

TR

(L & ¥ 55-A (40.60 g > 150 mmol) f1 PA(OH),/C (12 g) T
EtOH(400 mL)FHEGWAEH 2 RIE T ~ fLZ R TRHFEBAKR - KK
MR &P el HHCI/EtOH (400 mDE# - #R G VL= T RF2
he (K RIEREGYRWGELEER(LEGYSS-B HERZAMLTHERART
— (@5 B d o LCMS-ESI* (m/z) : CoH (NO.Z [M+H|*3 & & : 170.1 ;
IEAE 0 170.2
B2

FEOC T i 75 B A JR (76.50 g > 0.45 mol)fil £ {b &%) 55-B(92.25
g > 0.45 mol)FIK,CO3(186.30 g > 1.35 mol)#LCH;CN (1 L)YFHY AR -

RSV R NMEFBR - RKIEREYBIE  RiE B LEEERE
132 FGIRHE)

C243842A docx
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W B LA LB L E£LEaSs5-C-
B3

ENLE B T R-78C ¥n-BuLi(200 mL » 0.50 mo)fjI & — BN
(50 g » 0.50 mo)fETHF(400 mL)FFHY)EEW) - 0.5 h {8 » HRIERSG
Yiinge 20°C U HEEE0.S h o KR &2 Al 2 -78°C i AE N SR B T IR
{E&¥155-C(64.75 g » 0.25 mol)fE THF(600 mL)H HYIF K KRG VIR
4 h R B FINHLCUER IR A - A EtOACZE HUR & W) K i 7 1 g H
BEOK R - &SR EZE NaSOy - MIB KBS - #EM B AW Fd
BRI LE £(LEYSS-D o
B4

L& %)55-D(129.50 g 0.50 mol)F£4N HCI1 (1.30 L) (98 & ) [A
fidh o FEREGYBYE - M HPLCH(LEERYI LAZE E(LEYISS-E -
A BRS

¥ (L& % 55-E (47 g » 176 mmol) 1 PA(OH),/C (9 g) 1 (400
mL)EtOHH HR G YL H R 8 TR = RBH BT - K RIER S YR
LEAAEGYSS-F HEZHM@ETERR T —HFES - 'H-NMR
(400 MHz > CDCl3) § 4.22 (s, 1H), 4.06 (s, 1H), 2.98-2.95 (d, J = 11.2
Hz, 1H), 1.96-1.93 (d, J = 11.2 Hz, 1H), 1.86-1.82 (m, 2H), 1.76-1.74 (d,
J =9.2 Hz, 2H), 1.49 (s, 1H) - LCMS-ESI* (m/z) : C;H;,NO,.~ [M+H]*
SR 0 1421 SEFEHAE 1 1421 -
B 6

FE0°C T ¥Boc,0(39.60 g > 181 mmol)i £ L& ¥)55-F(29.20 g >

165 mmol)F12N NaOHZ 7% (330 mL > 0.66 mol)fE I %E(120 mL) Yy

26 133 H(EEHERHE)

C243842A docx
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BEY - BRIEREY =D NMEFBEHR - A3N HCIE R &3 58
ZpH=5~6 & FIDCMZLH « 79 #% j2 &KX i Na, SO HZ e - 88 K B 48 DA
4 55-G - TH-NMR (400 MHz > CDCls) & 4.40 (s, 1H), 4.26 (s, 1H),

HI

2.89 (s, 1H), 1.76-1.74 (s, 1H), 1.69-1.59 (m, 4H), 1.50 (s, 1H), 1.47 (s,
9H) « LCMS-ESI* (m/z) : Ci2H;9NNaO, 2 [M+Na]* 5} B {H : 264.1 ; %
IHAE 2641 -
ERT

¥ BH;-DMS THF#E &%) ({£THFH 22N > 8.23 mmol > 4.1 mL)}8
temz%al20C Z{E&%55-G (500 mg > 2.07 mmol)fETHF(10 mL)
R &Y - REREH %4 - BRI NOR DUIE & i 88 R ek - iR IETHIR
FErtiBKR - FEHLALC/MS » Y — Bk » AR5 4 2 mL BH;-
DMS THFE &%) kR EYVREE SIS 3 hr > A2 281 2£0C 18 1E M
HEE AR (REBI#EA) - BEENEUERIEER25T - FEEY
T A AR RE TR AY BB JE AT (20-40% EtOAc/C ) §i{E LLIR £ 55-H -
B8

W4l g Ay PLSS-HEL AR 41-BEEFH L&Y SSURBELEY
55 « "TH-NMR (400 MHz > DMSO-d6) § 11.81 (s, 1H), 10.40 (t, ] = 5.8
Hz, 1H), 8.39 (s, 1H), 7.19 (t, J = 8.6 Hz, 2H), 4.59-4.48 (m, 4H), 4.16
(t, ] =12.2 Hz, 1H), 4.03 (d, J = 12.2 Hz, 1H), 2.69 (s, 1H), 1.75 (d, ] =
10.1 Hz, 1H), 1.69-1.55 (m, 5H) - '’F NMR (376 MHz > DMSO-ds) & -
109.3 (m, 1F), -112.5 (m, 1F) - LCMS-ESI* (m/z) : Cy;H9F3N;0,.”
[M+H] 3T B8 : 434.13 ; S£FH{HE : 434.32 -

B {56
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L&Y 56y 8L fE
(IR,2S,4R,12aR)-2- &, -7- ¥ -6.8- — {H] & -N-(2,4,6- = &, 7 H £ )-
1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: [[’4" 9\:1,: [1 2 a - 1"2'_d] HH: D#_9_ Eﬁ
T Hﬁ‘
F H O F
TN NS0 F F
O OH
56
H
COzMe %-BBN iy COzMe RSiCI RSIO CO;Me 1) Hy Pd/C
N\( 2} Bog,O
RSi = TBDPS Ph '
56-C
O
H H H
RSO OMe  LBH, RSiO OH 1) BAEETRE. Rrsio NH,
N‘Boc N‘Boc 2) NHzNH,, N‘Boc
56-D 56-E s6F
0
(O OEt
EtO. . 0 o
RSIO—HH
10 G OBn  NaHCO, X_}/\N e OEt 1) KOH
2) HCl N N 2) HATU, DIEA,
3) DBU H & Oen 2,4,6-F;BnNH,
56-G
RSIO—H H 1)TBAF
W Dast Sr—}ﬁ
0 OBn

0O OBn

6-H

ﬁ@ﬁd@ %@;ﬁé@

O OBn

%HX 1

EE 0.5 M 9-TiFEEEIR[3.3. 1] -5 (48.58 ml)HE »

C243842A docx

110146626
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19.43 mmol)f£ MU G BRI (65 ml)F By B IR AL AKa ol - B IR &
VA 2R o 18/NIF 2 1% - K E R Al 2 0°C L% i 2M = &AL #)
(34 mD)AHEFAEE(9.34 ml > 97.15 mmoD)EYEEY) © 40T T2/hKFZ
% K RIEFIR 2 =R IR /NS o KR &Y H EtOACH: B & A 7K
Sk o FHEtOAcZ KM & 70 - KA & Of < A 8L 77 52182 (Na2S04)
aE o FERY A S LT A (50-70% EtOAc/ )5 48 ) 4l (L 58 65 ) DL R
f#£56-B(3.05 g > 57%) » LCMS-ESI* (m/z) : Ci6H,1NO; 2 [M+H]* 5+ &

{8 1 27534 ; S3HAF  276.122 -

B2
B=4-TER _FXEWE(.51 ml> 579 mmol)fIBKME(1.08 g -
15.8 mmol)jI £ 56-B (1.45 g » 5.27 mmol)f£EN,N-_ H E HFEF# (12 ml)

FHYER - 18N 2 1% » FREYVIHKERE - 22 EtOAc(2x) -
A 7 & OF 0 HaE(NaxSOs) » RIRHE - #8584 E 1&g itk (10-
20% EtOAc/C i) ML Eer Y LA £ 56-C(2.6 g 96.1%) - LCMS-
ESI*(m/z) : C3;H3oNOsSi 2 [M+H|" 5F B {5 : 513.74 ; % ¥ (&
514.625 -
& B3

#10% PdOH/C(0.52 g > 3.7 mmol)fj1 £ 56-C (3.27 g > 6.36 mmol)
FEEtOH(26 mL)FI1 £ B (3 mL)th #y 7% 7R i i 0% 8 £ Parr 25 & 1 2 50
atm¥Z B 20/N0F - B WY R LB )E 2 1% 0 FHEOHEIRIEEF » S A ZE T
T AR R o R ERYIE RS LB (26 mD)AI LB (3 ml > 52.4 mmol)Hf
F§10% PdOH/C (0.52 g » 3.7 mmol)fE B il f£ Parr £ H T 250 atmiZ 8)
20/NHE o BB AR R T IEE 0 FHEtOHENRIESE » BMIBEREEZE T EYE
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EH R HB L IREED(2.07g, 794 %) - LCMS-ESI" (m/z) :
Cy4H3 INO3Si 2 [M+H] "5+ B {H : 409.59 : 23 {H : 410.485 o

N N- — 2 N & 2 B (DIPEA)(2.14 ml > 12.27 mmol) fjil £ 1L
THF(20 mL)f Z B 65 P7(2 ¢ > 4.88 mmol) M Bk fE —-=-T fis
97% (2.14 g+ 9.79 mmol) » 20 h2 1% » B R IEESY A KHERE » ZH
FAEtOAC(2x) 713 —A[E 7 1% & 73 A3 /K% » & 6F > B2 R (NaxSOy) »
Ko o AR A S FEEHTIE(10-20% EtOAc/ 588 ) 4l (£ 5% 6 1) DL
52 56-D (2.13 g > 86.14%) o LCMS-ESI* (m/z) : C3oH4NOsSi >~
[M+H]"3t B (g : 523.74 ; SEFH{HE : 523.922 ¢
B4

FERIIATHFE 22.0 M LiBH4(4.07 mD)iF » A K8 2 56-
D(2.07 g~ 4.06 mmol)fETHF(20 mL) = 0y Il K AT 15 U8 & V)4 = i
TR he 212 BRIEESGYA LMK ZEWE B 128 HKRER
Boo e M AW ZBEFETUKERS S o & _EARE S M
KB - & 0F > #208 (NaxSOy) » RIRHE - % 8y A B = & fr 7% (20-
40%EOAc/C fe B @ L B er ¥ LR £ 56-E(1.59 g » 81.3%)  LCMS-
ESI* (m/z) : CasH3oNO4Si 2 [M+H]" 5F & & : 481.7 : & ¥ {H :
482.337 o
A BRS

¥56-E (1.58 g > 3.28 mmol) - EkEEESfZ(0.79 g > 5.38 mmol)fI =
A M(1.93 g 7.37 mmol)fETHF(90 ml)F BY/& & ¥4 /Kits F 2 4l » I
I RNWEER KA > 95%(1.46 ml > 7.42 mmol) - A& KESY)
TR EZERIEFE20 he 218 RERIEREY R BGYIERIEL

5 137 HEWRAE)

C243842A docx

110146626 FEESE A0101 1102069174-0



1815245

Bt AL KOE AN ERELS h e JEHER IR IER - FHWAEE
1 J& 1775 (10-30% EtOAc/C e JR) S AL 28 R ) DAR (i &8 In 78 2 B B (L
& 1(1.86 g 92.8%) o

& PR 2 g A b &P 56-F (1.85 g 3.03 mmol) M /K & fiff (0.6
ml > 12.39 mmol){£ ZBF (19 m)FHYERAAETOC L2 h o B IE
BREPAEKST LA ARINZE (10 mDIE R &P 30 min - JE H
FITTE 1 2 [ B8 I F B R AL B 22 T R4 242 ©
B 6

i A B B & P56-F (991 mg > 2.06 mmol) ~ {L&=¥)38-F(F Bl
38)(714 mg > 2.06 mmol)FINaHCO; (347 mg > 4.12 mmol)fE 7K (15 mL)
FIEtOH (15 mL)FHE G20 h - K K IER &Y EZE TR K
R 7% B8R W) o3 7B AE K FIEtOAc 2 6] - FIEtOAcH Z=RAUKE A &0 2 A
% B B2 1 (NarSO4) R 4 - KR (1.5 ¢)/8 R/ CH,Cly (5 mL)H i
NIOAE @ HE(18.6 mL)H 24N HCl - 1.5/NIF 2 B ERE G YR 2
7 o BLHGR — i LIRS NI B2 P aL R o

FET10°C FHEFEAE H (25 ml) 2 fH B 67 (1.38 g)FIDBU(1 .4
ml - 9.38 mmol) - 3577 8 ~ 1% # 8 & V)R 45 B #& Mt A& LA S-
15% MeOH/EtOAC)&i (EFE 62 DL £ 56-G (450 mg > 72.3%) - LCMS-
ESI* (m/z) : Ci3oHiN,06Si 2 [M+H]* 5f B & : 662.85 ; ¥ (& :
663.766
BT

LR ATIM KOH (7.09 mD)BF > %56-G (890 mg > 1.34 mmol)fE

MeOH (14 m)FITHF (14 m)FBVE EEZE R T B - 30 min 2 % >
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B ERG YA IN HCIH AT » Z2EU R EtOAc (2x) il i & OF 2 A % 22
) H2 k% (Na2SOa) B R 4

FERN NN, N-Z F N & L% (DIPEA)(1.63 ml > 9.37 mmol)lF - i ifH
BUFE 6% ) (850 mg) - 2,4,6- = & A H (248 mg > 1.54 mmol) fI
HATU(662 mg > 1.74 mmol)ff S H FZ(5 ml)J oy B IF IR AL =/ T %
o1l hzig » K15 402,4,6- & & H M (32 mg > 0.2 mmol) -
HATU(153 mg > 0.4 mmol)FIN,N-_ F 5 & Z & (DIPEA)(0.12 ml » 0.67
mmol) - 3057 $# 7 & KR SV A K - ZZAUNEtOAc3x)H » & ff
2 H M2 (NaxS0y) » B4 B FE MW A BB IA(50-75% EtOAc/
o b 8§ B R v ¥ DL $E 7 56-H(919 mg » 88.23%) - LCMS-ESI*
(m/z) : Cy4H4oF3N;O5Si 7 [M+H|"5F & : 777.9 5 3 IH{H : 778.409 o
B 8

FETE AIAETHE (1.18 mDHf 2 1.0 Mg (L Pd T E##hF - R 56-H (915
mg > 1.18 mmol)7ETHF(5 mL) 05 KA K a8 - BB EEY
=R T30 min o R IERGYAEREZE TR K&EeRYH
EtOAcHH R » FI /K » 821k (NaySOy) » E4E A8 W A &1 B E
(50-75% EtOAc/TiZ A% 5% MeOH/EtOAc)F B ERY) - AL M=
B LEBER(0.07 mL > 0.55 mmol)BF - & FT 3 #71} (248 mg >
0.46 mmol)E R 2 A1 £-78C 2 A H Q2 mh)F - i R IEARE
FORAIEREL hoo KR MEAL KIS % Al A 8 AT NaHCO /28 5 - 77 i —
{E4H - K CH.CLZE &L 73 it < AKMEER 70 - K M AEE o &0 » &2
& (NaSO4) » RIBYE - #& MW AE &M A (1% MeOH/EtOAC) % (L7
B2 9 LAER £ 56-1(75 mg)(LCMS-EST*(m/z) : CasH23F4N304 2 [M+H]*E
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Bi{E : 541.49 ; IHAE 0 542.320)F156-1 (30 mg)(LCMS-ESI* (m/z) :
CasHooFaN;O4 7 [M+H] 51 B (& : 521.49 ; E$FH{E : 522.05) ¢
+ BR9

K’ EE#)56-J(75 mg > 139 mmol)JE#E A TFA (1 mL)oh - fE =01 T
10588 - RAGARBEY - # M 2 HHPLC(Gemini » 15 % 43%
ACN/H,0 + 0.1% TFA)@i (L5 69 DUIR (£ & #156 - "H-NMR (400
MHz > DMSO-d6) & 10.67 (s, 1H), 7.80 (s, 1H), 7.17 (t, J = 8.6 Hz, 2H),
5.45-5.18 (m, 1H), 4.70-4.39 (m, 3H), 4.23 (d, J = 11.5 Hz, 1H), 4.11-
3.85 (m, 2H), 2.85 (dd, J = 4.2, 2.0 Hz, 1H), 2.34-2.13 (m, 1H), 1.81 (s,
1H), 1.55-1.33 (m, 2H) - "YF-NMR (376 MHz > DMSO-des) & -74.20 (m), -
106.95--116.45 (m),
-190.65--194.54 (m) o
g {5157
L&Y STHY 8L

(IR,4R,12aR)-2,2- — &, -7-¥8-6,8- _ {H] & -N-(2,4,6- = & > H £)-

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

el
F
Ao F 0 F
Sape!
HN Y0 F F
O OH
57
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H o H FH Foy9
HO CO,Me DMP COMe Dast CO,Me LBH, F OMe
N‘Boc N'Boc N‘Boc N'Br.)c
57-A 57-B 57-C 57D
(0 OEt
F H EtO N0 F FH O
D ELEETERE, F NH, 9 Q OBn NaHCOi ger\\ OEt  KoH
2) NHoNH;, N'Boc 2) HCl H O
3 bBY O OBn
57-E 57-F
F 0
F H HATU, DIEA,
N "OH 248-FsBrNHy TEA_
i N NS0
O OBn 0 OBn
57-G
F
F. H @] F
LN
1INy So U F F
Q CH
57
i)
FER1

FE o7 #ER TN ECHT - T #3 it 52 (Dess Martin Periodinane)(4.53 g »
10.69 mmol)BF > ¥£57-A(1.45 g > 5.34 mmol){E — H H (30 mD)F 9%
AL KB % Al S A 2R NI FE 18 hoo i 0 KR AR R RE
JE OB ) 0GR I N2 S0 Z B FIA R - FR AW B E E [ AMHE
R E > AR DB A NaHCO; I F CH.CLEEHUK JE - & 0f 2 A

B0 73 B2 8 (Na SOy OB 4 » 35 B A B E M 7%A(30-50% EtOAc/C ki
MO LEes Y ELIe f£57-B(1.13 g » 782 %) - LCMS-ESI" (m/z) :
Ci3HoNOsZ [M+H] "5+ &8 : 23 {H : 269.722 -

HER2
I =8t = LM A (0.52 mL > 3.91 mmoDl)lf - i 57-B(0.5

g 1.86 mmol)ff _SHHIE(10 m)F B R S8l E-78C & FEF R
25 141 HEEHERHE)
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PEIRIEFEIS h o K HE AL KB B % Al e A 88 A1 NaHCO % » 7
M {EAE - R CH.CLEEHL &S 73 i < /KM EL o7 - K —(EAHE T &
Of > HZJE (NaxSOu) KR4 - ¥ MW A E#7A(20-50% EtOAc/C i
FOSMALE eI LLR #£57-C (518 mg > 95.39%) ° '"H-NMR (400 MHz -
ZAH-d) & 4.43 (s, 1H), 4.36-4.27 (m, 1H), 4.22 (s, 1H), 3.75 (s, 3H),
2.95 (t,J=8.1 Hz, 1H), 2.30-1.98 (m, 2H), 1.85-1.71 (m, 1H), 1.44 (m,
9H) o
B3

YR IIAE THE #1(3.22 ml) 2 2.0 M LiBH4B§ » & {£ 0K d1 2 57-
C(935 mg > 3.21 mmol){ETHF(10 mL) = HYF /& % # K i BT 5 R & Y12
FRTEEIS he 2% AHAMZERERIERSY I IEEMK -
W {EAE > R 2B 2 e R A o 2 KR ER o o R A AR o
KB - & 0F > #208 (NaxSOy) » RIRHE - # 8 A B 1 & fir 7% (20-
40% EtOAc/C )M (LEeR Y IR 57-D (724 mg > 85.67%) - 'H-
NMR (400 MHz > & {}i-d) & 4.30-3.48 (m, 5H), 2.75-2.56 (m, 1H), 2.24-
1.90 (m, 3H), 1.86-1.65 (m, 1H), 1.47 (s, 9H) o
B4

¥£57-D (720 mg > 2.74 mmol) - BELE 5B (402 mg > 2.73 mmol)F
=7 M(1.61 g 6.15 mmol){ETHF(45 ml) i B R &AL /Kin o 48l -
AN ENEEEAR R > 95% (1.22 ml> 6.19 mmol) - A& iR
EYIFREE IR0 h o 218 - R4 IER S YLK 6 YA R
fEL B - AEKB T LA HEELS h o JEHIEBE 2 18 KFIEIROBYE
Fo B A S R E T A (40-60% EtOAc/C i 28 ) 4l 6 58 65 ¥ U2 (it Bk

iy

—
=,

1

B
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25 DA ) (1.07 g 0 99.7%) o LCMS-ESI*(m/z) : CaoH2FiN,204 2
[M+H]"3 & : 392.4 ; 3 {E : 393.204
it Bk B 52 Bg 0 &= #(1.07 g > 2.73 mmol) M /K & fiff (0.54 mL > 11.15
mmol){E Z B (10 ml)F YA R AE70°C N EE2/NEF - {2K08 %2 8lR
GV Z B (10 ml) - BRSSP0 min o K FTE Ak 2 B 52 I8 HY
A RF R AL B2 T IRYE 2Rz IR LA BUST-E -
A BRS

KM BI57-E(709 mg > 2.7 mmol) ~ (L& ¥38-F(F{4138)(936 mg >
2.7 mmol)fINaHCO; (454 mg > 5.41 mmol)7£ 7K (15 mL)FIEtOH(15 mL)
FHUE SR EE20 h o KR & WA B 2T R YE LK R ER Y o B AL
KFTEtOAc 2 [d © # 7K J@ H EtOAc fF 2 HL Il & & Of < A 1% & 52 K¢
(Na;SO4) f R §E - R eRYI(1.5 g)/E AL CH.CL(7 mL) A a7 I AL —
B fE(26.9 mL)d 24N HCl - 1L5/NB 2 &R EY) R 282 - BLHEE
—RE L IR BRI B ZE P HZ R - A HZEQS m)F ZAHEEGRY (.3 ¢)
FIDBU(2 ml > 13.4 mmol){E110°C T#EE - 355788 2 B R GV B
H B 48 TR (5-15% MeOH/EtOAc) 4l {b 5 6k ¥ LL 2 fiE 57-
F(426 mg > 36.17%) - LCMS-ESI* (m/z) : C23HF,N,05.7 [M+H] 31 &
{8 444.43 5 F5FR{E © 445.280 -
B 6

LRI IM KOH (5.06 m)BEf > ¥ (L& % 57-F (426 mg > 0.96
mmol)fEMeOH (7 mD)FITHF (7 mD)F B R &L= m R © 3057
2% BRIERSGYIAIN HCIFF » ZZE R EtOAc (2x)F il & ff 2
HIRFEI I HZ R (NaaSO) RS E B 57-G -
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& BT

ERTINN-— 2N E 24§ (DIPEA)(0.59 ml > 3.4 mmol)BF - #iH
FIFEGEY)57-G (189 mg) ~ 2,4,6-= & KX H £ (95 mg > 0.59 mmol)Hl
HATU(276 mg - 0.73 mmol){f — & B % (3 ml)d 0y #8 /% i AE = | T 17
ool hXBROR SV AKMRE > ZZEUR EtOAc3X) T - & ZH 1
FH B B2 (NaSO4) K 45 2 57-H « LCMS-ESIT (m/z) : CpsHpFsN3O4 2
[M+H]*S} B8 : 559.48 ; 2B © 560.24
B 8

B IAERTFAQ2 mL)d 2 {E&#57-H (150 mg > 0.27 mmol){f =
m NRFEL0 min - WREOR IR IRYE - #FE M HHPLC (Gemini » 158 60%
ACN/H,O + 0.1% TFA) &L Eer Y - Ll L &% 57(85 mg >
67.5%) « LCMS-EST* (m/z) : C2iHFsN;O4: 469.36 [M+H]*3} & g
469.36 ; EEEE{E © 470.229 « 'H-NMR (400 MHz » DMSO-d¢) § 10.41 (t,
J =56 Hz, 1H), 8.20 (s, 1H), 7.12 (t, J = 8.7 Hz, 2H), 4.79 (s, 1H), 4.48
(m, 3H), 4.10 (m, 2H), 3.02 (d, J = 5.7 Hz, 1H), 2.33 (m, 1H), 2.22-1.97
(m, 2H), 1.85 (d, J = 11.0 Hz, 1H), 1.21 (s, 1H) » "'F NMR (376MHz
DMSO-dg) 6 -69.88 , -71.77 , -74.09 , -88.33 (dd, J = 222.6, 23.8 Hz), -
109.15--109.60 (m), -110.04 , -112.44 (t,J = 7.6 Hz) *
E 58
L&) 580 8L

(1R,4R,12aR)-N-(3-F -2, 4- s A H E)-2,2- &, -7-¥-6,8- _ {H| &
-1,2,3,4,6,8,12,12a- )\ &.-1,4-50 BHH AL O 0E £ [1,2-a © 1',2'-d]0FE 0 -9-HH

i
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F
F H @] F o
i N U o F
O OH

58

F o) F
Fx H HATU, DIEA, P~ H cl
N™y" "OH 3-Cl-2,4-F,BnNH, N H TFA
N x - —
9] 4 N U 0 =
58-A

QO OBn O OBn

BRI

FERAIIN,N-— 2P £ 2, B (DIPEA)(0.38 ml > 0.28 mmol)i# » ¥fH
BIEE 6 Y)57-G(120 mg) ~ 3-F.-2,4- _&F A HE (67 mg > 0.38 mmol)FI
HATU(175 mg - 0.46 mmol){f “ & HHE(3 mD)F By IFIRAL =1 N8
o lhztg KBSV KME » ZEUREOAe B)F » a2 A
% fH 8z K (Na,SO4) K B 4 DL E 4 58-A o LCMS-ESI'(m/z)
CasH2CIF4 N3O [M+H] 5T EH : 575.94 : 3 {H : 576.394 -
HER2

’ b & Y)58-A(166 mg) /A i 7Y TFAQ2 mL)d » f£ 20 T F 10
min > AR EYE o # M @ HPLC(Gemini » 15£70% ACN/H,O +
0.1% TFA)@ LY » LB L&Y 57(60 mg > 42.8%) - LCMS-
ESIT (m/z) : CyH1sCIF4N;O4 2 [M+H] 5T B {E : 485.82 ; 2 IH (B

486.135 - 'H-NMR (400 MHz * DMSO-ds) & 10.77 (t, J = 6.0 Hz, 1H),
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7.77 (s, 1H), 7.28 (m, 2H), 4.77 (s, 1H), 4.64-4.40 (m, 2H), 4.27 (d, ] =
9.1 Hz, 1H), 3.93 (m, 2H), 2.95 (d, J = 5.8 Hz, 1H), 2.51 (s, 1H), 2.42-
2.17 (m, 1H), 2.14-1.89 (m, 2H), 1.77 (m, 1H) - "F-NMR (376MHz
DMSO-dg) & -87.63 , -88.23 , -108.67 , -109.27 , -116.42 (t, ] = 7.0 Hz),
-118.48 (d,J = 7.8 Hz)

g {59
& 9598 B #

(IR,2R,4R,12aR)-2- &, -7- ¥ -6,8- _ {ll & -N-(2,4,6- = & % H £ )-

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

T Hﬁ‘
0]
P H
N N
N x H
i) o' F F
O OH
59
RSIO g4
CogMe NaBH, COZMe W/\ CO;Me RSiCI CO,Me
N
Boc RSi= TBDPS K
57-B
- 59C
O =y "OEt
EtO.
RSIO RSIO 0
LiBH,, OH 1) EKAETSHE, H NH, 1) O OBn  NaHCO,
N‘Boc: 2} NHpNHz, N'Boc 2) HC)
59-D 59-E 3) DBU
RSiOH 0 RSIO
N~ OEt ) KOH NTBAF
N A 2) HATU, DIEA, Zast
H e} 2,4,6-F3BnNH;
O OBn S9.F 0] OBn
F H 0 F
Sooons, = Yoo
1Ny S0 T F oo F
O OBn 59-H 0] OH
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& B

FE oy R TN S (B 89(667 mg > 17.64 mmol)iy » fL0C FHHS57-
B (1.9 g~ 7.06 mmol)f£ H (35 mL)H Byl K BT 19 0R & V1L =
A0 min o FFZERGYAE KB T2 0 FE Ik R -
78 B8R W) o3 7B AL K FIEtOAc 2 [ - FHEtOAcH ZERUKE k& & 0f <A
1% Je 52 158 (NaxSO4) FR 4 > #5 M 19 B 8 1 & 7 7% (30-60%EtOAc/ C fir
FOSM B e LR 59-A (1.49 g) - '"H-NMR (400 MHz - & {j-d)
4.57 (s, 1H), 4.52-4.42 (m, 2H), 4.28 (s, 1H), 4.14 (s, 1H), 3.72 (d, ] =
2.1 Hz, 3H), 2.74 (s, 1H), 2.08-1.87 (m, 2H), 1.43 (d, J = 23.1 Hz, 10H)
F157-A (96 mg) : 'H-NMR (400 MHz > & f5-d) & 4.65-4.40 (m, 2H),
4.34-4.02 (m, 1H), 3.73 (d, J = 2.3 Hz, 3H), 2.74 (t, ] = 5.3 Hz, 1H),
2.12-1.55 (m, 3H), 1.52-1.18 (m, 11H) -
B2

Y- T EE O EWERE(0.723 mL > 2.78 mmol) I BE M (516
mg > 7.56 mmol)f1% 59-A (686 mg > 2.53 mmol)fE N,N-— E %t B fifi fiir
(5 mDFHYER - 18 htg » FEGYWH KME - ZIUREtOAc (2x)
o B AREE T &0 0 52 NaxSOs) - KIREE - AW B EEH
7% (10-20% EtOAc/ C Wi K1) 4 L 72 &% ) DL & fit 59-C « LCMS-EST”
(m/z) : C2oH39NOsSi [M+H] "5+ & {E : 509.71 ; ¥R (E : 510.793 «
B3

R THEH 22,0 M LiBH4(2.42mL > 4.84 mmol))#% » ¥ 59-
C(1.23 g~ 2.41 mmol){E THF(13 ml)H #Y75 JR AL /K& 1 8 £ 300 K5 A 15
REGVILERTEMEIS h- BRERSVA LR LGHE 1% 1818
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HORIIAK > rEE EE > LR OB LB 2 A o B < KM ER 7 o A
{63 B ER o FKZE 0k > & 6F > §28BE(NaSOy) > KIRYE - B OB
J&& #7175 (20-40% EtOAc/C i )L EB er Y LA f£59-D - LCMS-ESI”
(m/z) : CasH3oNOSi [M+H]" S} B & : 481.7 ; S EL{H : 482.741 -
£ ER4

#59-D (963 mg > 2.0 mmol) ~ BLEECH 7 (482 mg > 3.28 mmol)F]
=FBE(1.18 g 4.49 mmol)4E THF(50 m)H A E &L K ad 440 -
DR P EE (S B BRE  95% (0.89 mL > 4.52 mmol) - SR
EVITREEZRIEH20 h o 2% - RN IER GV R GRY) A BT
Ll - AR RANCEALS h e 2% - JE I E RS R 8RR o RS
FE Y A& FE & M 0A (10-30% EtOAc/CJoe 48 ) 4di (B 5 6% ) DL $2 {3E Bk B 52
B hn & %) - LCMS-ESTT (m/z) @ C36H4oN,O05Si 2 [M+H]" 5 B H
610.81 ; 2#IH{E  611.935 -

kR nE B N & 97 (1.2 g > 1.97 mmol) M /K& fiff (0.4 ml > 8.03
mmol)f£ ZBE (12 m)H BV EIRAETOC T HEFE2h - & Mg R &AL KiE
5 AR AT Z (10 ml) » H68 & 9B EE30 min « 45 F T AK 2 188 08
Al R B R AE B T R 48 £ Ha DU it 59-E © LCMS-ESIT (m/z) :
CosHyoN,O:Si 2 [M+H] 5+ E{H : 480.71 ; 223/ E : 481.356 -
T ERS

P #1 59-E(770 mg - 1.60 mmol) - & & ¥ 38-F( & %] 38)(555
mg > 1.60 mmol)FINaHCO; (269 mg > 3.20 mmol){£7K(12 mL)FIEtOH
(12 mL)FF PRSP 20 h o & S IER EYAE B ZE TR LR 7R ERY)
77 AL KR EtOAc Z fi] - 5 7K g F EtOA e 22 B i & fF 2 A 1 & #e
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% (Na,SO4) J R 4E

5 BR ) (1.29 )8 AE AL CHaCly (4 mL) i Al 78 i AL W& K (15.6
mL)d 74N HCl » 1.5/NF 2 1 R &V R £z - PIHE —EIL K%
A AL B 22 R EZ e o LCMS-ESI*(m/z) : C41HysN,07Si” [M+H] 5 &g :
708.91 ; S (E * 709.782 -

AL B2 (20 mD) 1 2 AH B 6% 17(1.09 mg)MIDBU(1.17 ml - 7.8
mmol){E110°C T - 35 minZ RSV RS BFE MW aE L EnR
75 (5-15% MeOH/EtOAc) S LR ex Y LA £ 59-F - LCMS-ESI™ (m/z) :
C39H4aN206Si [M+H] 51 B {H : 662.85 ; SFIH{H : 663.677 ¢
B 6

LRI IM KOH(5.42 mD)B% > fE %8 T #E59-F (680 mg > 1.03
mmol)7E MeOH(10 mD)FITHF(10 m)F AV E &%) o 30 min 2 % » ¥ K fE
REPIAIN HCIE AT » ZEEUR EtOAC (2x)F1 3L % & ff 2 A 1% I P &2

85 (Na,SO4) B & 4F - LCMS-ESI*(m/z) : C37H33sN,04Si 2 [M+H]* &
B 634.79 ; #IH(E 1 635.466 ¢

FERN NN, N-Z F N B L% (DIPEA)(1.34 ml > 7.68 mmol)lF - i ifH
BUTE 6% ) (650 mg) ~ 2,4,6- = 7/ & B B (214 mg > 1.33 mmol) f
HATU(623 mg > 1.64 mmol)ff " F H f (6 ml)d oy B IF IR AL =/ T %
e 2h2 % BORGY A KR » Z2EUREOACX) il # & ff 2 H
P AH B2 e (N2 SOy) » B4 HAE W A BB IE(50-75% EtOAc/C e
B ERE e Y LI B 59-G © LCMS-ESI" (m/z) @ CyyHaoF3N30581 2
[M+H] 3 &1E : 777.9 ; 22IH{E : 778.566 o
ERT
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FE 78 A THF(0.83 mI)fF 2 1.0 M DU T EH & AL#FHE - #59-G(648
mg > 0.83 mmol )fETHF(10 mL)SF Ay RAEKa R BT ERESRES
YIAE = R T FE30 min o SIS AMETHF(0.1 m)F 2 1.0 M PUT 5
#ibsx - 30088 2 1% - L EZE T RYRIER S YLK 76k F EtOAc
MR > H KRR - 28k (NaSOy) » R4 HAE M B aE LT AG%
MeOH/EtOAc) @b Bk 1Y) « L 1 = & b = £ B B BL 5% (0.09 mL >
0.65 mmol)iF > K ERY)(290 mg > 0.54 mmol)fE “HH (3 ml)FHY
BIRANE-T18C R IEAREZRIAEI25 h o HRIELKEF
28l - FEAINaHCO 2 - 7y Bt — (A5 - 1 A CH.CLZE B 48 o Bt
KM - K H A & 0F 828 (Na:SOy) » RIRHE - WA
B M7 & (1% MeOH/EtOAc) # (L 58 84 4 LR it 59-H - LCMS-ESI”
(m/z) : CpsHasFAN;O4 2 [M+H] 5T E{H @ 541.49 5 ¥ (E © 542.320 -
B 8

L= P b EP159-H(103 mg > 0.19 mmol)/Ff#{LTFA (1.4 mL)
FEETS min o R R RORYE o KR AR Y R IF A DME R 5 H I R 2L R
EVRAER  EEZETHEELRBEEYS59 - LCMS-ESI" (m/z) :
Co H7F N3O, 27 [M+H] 51 B (& : 451.37 > & B {H : 452.226 - '"H-NMR
(400 MHz, DMSO-dg) 8 11.53 (s, 1H), 10.35 (t, J = 5.8 Hz, 1H), 8.34 (s,
1H), 7.18 (t, ] = 8.6 Hz, 2H), 5.15 — 4.88 (m, 1H), 4.73 (d, J = 3.3 Hz,
1H), 4.49 (m, 3H), 4.04 (t, ] = 12.4 Hz, 1H), 3.65 (dd, J = 12.4, 3.7 Hz,
1H), 2.95 — 2.76 (m, 1H), 2.26 — 2.03 (m, 1H), 1.96 — 1.64 (m, 3H) -
YF-NMR (376 MHz, DMSO-ds) & -73.93 , -74.74 (d, ] = 28.8 Hz), -
109.31 (m), -112.51 (m), -165.65 (m) °
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{60
{E& ) 608y B4
(IR,4S,12aR)-N-(2,3- — & )-7- & -6,8- . fHI
t10,2'-d] it o -9- H

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 ¢

”Lﬂﬁ‘
H 0] Cl o
gsesaes
= _N
- N o
0

OH
60
0
o™= OMe
MeQ 2 O
H NH, 1) 0 R,
L/ NaHCO, O OMe O/\N r" “0OMe
a > = N o
< N‘Boc 2) HCI 0
3) NaHCO, O OMe
4H-E 60-A

H 0
KOH CV\N X “OH HATU, DIEA
‘ ) cl
O OMe cl
H
H 0 cl
O/\ /\© MgBr2 CV\N N N/\©/CI
z H
= N
d N o
O OH
60-C 60

%HXI
BA1-E(EH41)(5 g 22 mmo)FMIIREE SN (3.6 g 43 mmol)ji &
+

-4H-DR Ipg -2,5- ~ H g _HE5(5.5 g 23 mmol){E

3-H A A -4l
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MeOH(100 mL)F 8y /A& - B A R Z R FTHEFH LS h o K i14M
HCICHE B8 HE > 55 mL > 221 mmol)3fi & /A R TN 2 50°C &£ 2h » i &2
fES Al 2= R B ZEF R o K AT 15 78 # AL bR B &80 &
EtOACHE#F - Z81& K /K& A CHaClLa(4x)ZEHY - % & fif & CH2CLZZ L)
2R i Nar SO B 1 K 45 LR £ 60-A o« LCMS-ESI*(m/z) @ CisHoN,05.”
[M+H] 5F B : 319.13 ; SFH{E : 319.20 o
A ER2

BKOH/KA®RRM » 15.7 mL > 31.4 mmol)f I £ 60-A(3.7 g~ 11.6
mmol)f£ MeOH(12 mL)fITHF(23 mL)F HYR)E K - & BT is /A KL 2=k
TR0 min - fE EZE FEREHERY) - HAHIN HCLUR R 5K g BE 1k -
MR O aEEEE > HARER LR ZEF iR AE60-B - 'H-
NMR (400 MHz > &{}-d) & 8.36 (s, 1H), 5.01 (d, J = 2.7 Hz, 1H), 4.12
(s, 4H), 3.90 (t, J = 12.2 Hz, 1H), 3.78 (dd, J = 12.1, 3.1 Hz, 1H), 2.69
(s, 1H), 1.95 - 1.71 (m, 4H), 1.70 - 1.54 (m, 2H) - LCMS-ESI* (m/z) :
C1sH17N,Os [M+H] "2 &8 : 305.11 : B {E : 305.15 -
H BR3

¥(2,3- " EFEE)HFF0.12 g > 0.70 mmol) ~ HATU(0.25 g > 0.66
mmol) A N,N- — % N & 7 B (DIPEA)(0.29 mL > 1.64 mmol)fji £ 60-
B(0.10 g~ 0.33 mmol)#ECH2Cly (3.5 mL)FHYE R - # A5 B RLE
N EFEE R ILC/MSHE 2 - £ R IERSYHCH.CLIFRE K HIN
HCUE M - A CHCL[A ZEHUK g - i & 5F 2 1 g &8 28 Nap SO FZ 1
A B 22 RS o KH AR AL BADME R H — B2 8l e i -
B JEFE £ 60-C o LCMS-ESI* (m/z) @ C2yH2:CLN:Oy 2 [M+H] 51 B {7 -
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462.10 ; BEFH{E : 462.14 o
A+ ER 4

3R (E$£(0.089 g » 0.48 mmol)fI £ 60-C(0.11 g > 0.24 mmol)f £
B (4.5 mL)FAYEERL - KR IERSWINE 2 45TC 425 Wl 248l 2
=om o AR CH.CLAR B2 AL A IN HCIRI BE 7K % « A CH.Cl2(2x) [

z2 BUK & Il i & fF 2 A 1 2 &8 8 Nao SOukiz 6 R A H 22 R 4E - i fH &

] B Bl EE i — O B JEE RO 06 )8 DA FE £ 60 - 'TH-NMR (400 MHz > DMSO-
de) & 11.72 (s, 1H), 10.50 (t, 1H), 8.34 (s, 1H), 7.55 (dd, 1H), 7.40-7.24
(m, 2H), 4.67 (s, 1H), 4.61 (d, 2H), 4.45 (dd, 1H), 3.95 (t, 1H), 3.84-
3.73 (m, 1H), 1.86-1.67 (m, 3H), 1.66-1.40 (m, 4H) - LCMS-ESI*
(m/z) @ Ca1Hy0CloN3O4 7 [M+H] ST E{E : 448.08 : ST {H : 448.18 -
ERI
L& Y618y 8L

(1R,4S,12a8)-N-(3- &, -2,4- — & ¥ H £ )-7- ¥& -6,8- — ] & -

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

”Lﬂﬁ‘
H 0 F y
OCL
=N
X0 F
O OH
61
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0
(0 OMe
MeO
HNH, 1) OH
3 NaHCO; O OMe
I

> 2) HCl

3) NaHCO, OMe

4) KOH 61-A

HATU, DIEA H Q F Cl
F g
cl Ny o F
HzN O OMe
E 61-B

= dglris

1A EHI60 » DA3-(Ha A H B )-2- F AR B ER [2.2. 1] B e -2- HH
% (1S,3S4R)-=4K- T ER(FE B PSS 2 AF)HUU41-E » FILL(3-F-2,4-
Ao A H BRI A FEE)HEEMHE o 'H-NMR (400 MHz -
DMSO-ds) & 11.85 (s, 1H), 10.45 (t, 1H), 8.40 (s, 1H), 7.37 (td, 1H),
7.27 (td, 1H), 4.63 - 4.46 (m, 4H), 4.17 (t, 1H), 4.04 (dt, 1H), 1.76 (d,
1H), 1.73 - 1.54 (m, 5H) o LCMS-ESI* (m/z) : Cy;H,;¢CIF,N;0, .~
[M+H] "5+ B : 450.10 ; 3 FH(H : 450.15 -
62
{b& 6289 8L

'(2R,58,13aR)-N-(4- 5, -2-( = 7 H £ ) 7 H £ )-8- 58 -7.,9- — ] & -
2,3,4,5,7,9.13,13a- JU %, -2,5- 259 B EL O 0E 3% [1.2' ¢ 4,5]0H o 3% [2,1-

bI[1,3]14, &1 - 10- WG
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F
FLF
0

o H
\¥/\N x H/ﬁ

N
N @] F

(@] OH
62

Eawe2ma L BEUN Eamazy A ERG-E-2-(Z& FEH)FE
E)HBEREQ4,6-ZFEFAFE)HBERFH - 'H-NMR (400 MHz » &
{fi-d) & 10.50 (s, 1H), 8.38 (s, 1H), 7.57 (dd, 1H), 7.36 (dd, 1H), 7.19
(td, 1H), 5.40 - 5.28 (m, 2H), 4.79 (t, 2H), 4.69 (s, 1H), 4.25 (dd, 1H),
4.03 (dd, 1H), 2.17 - 1.98 (m, 4H), 1.96 - 1.84 (m, 1H), 1.61 (dt, 1H) -

LCMS-ESI™ (m/z) ¢ CyyHyoF4N;Os 2 [M+H] 31+ E {5 : 482.13 ; & IF(E

482.145 o
5163
{E&P 630y B f

(2R,5S,13aR)-N-(2- & -4- & 3 B H )-8- ¥& -7.9- — ] & -

2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_§E Eﬁ HH: l]% 9\:1,: [1':2' : 4:5] HH: [[# 9\:1,: [2:1_
b][ 1,315 &M -10-H E ki

@W“@

EE63 G LB E & 4209 77 =0 A (2-F-4-8 8 5 ) H X
B (2,4,6- — FFEETER)HBFEE# - 'TH-NMR (400 MHz » &.{f-d) &
10.48 (s, 1H), 8.45 (s, 1H), 7.39 (dd, 1H), 7.12 (dd, 1H), 6.93 (td, 1H),
5.37 (d, 1H), 5.31 (t, 1H), 4.68 (s, 3H), 4.29 (d, 1H), 4.04 (t, 1H), 2.21 -
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2.01 (m, 4H), 1.97 - 1.82 (m, 1H), 1.67 - 1.56 (m, 1H) - LCMS-ESI*

(m/z) © C21H2oCIFN;Os 2 [M+H]| 5T 5B : 448.10 ; 2#IH{H : 448.143 -

& {564
{E& Y640y B 5
(2R,5S,13aR)-8- ¥& -7.9- — fH] & -N-(2,4,5- = &, ** H £ )-

2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_§E E'El % HH: l]% 9\:1,: [1':2' : 4:5] HH: [[# 9\:1,: [2:1_
b][ 1,315 &M -10-H E ki

@Wﬁ““@

Eawetma BN EeA2 FRERQA5-ZF FE)H
REQA-=FAEERE)HBEEME - 'TH-NMR (400 MHz » &{5-d)
10.42 (s, 1H), 8.42 (s, 1H), 7.19 (ddd, 1H), 6.91 (td, 1H), 5.38 (dd, 1H),
5.31 (t, 1H), 4.69 (s, 1H), 4.61 (d, 2H), 4.29 (dd, 1H), 4.05 (dd, 1H),
2.18 - 2.02 (m, 4H), 1.96 - 1.84 (m, 1H), 1.66 - 1.56 (m, 1H) - LCMS-

ESI* (m/z) : C21H19F3N305Z[M+H]+§ :E:{E : 450.12 ; ééé Eﬁ {E :

450.119 -
B H65
{E&W65H) B

(2R,5S,13aR)-N-(5- & -2,4- _ & & H FH )-8- & -79- _ ] & -
2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_ EE E'El % HH: l]% 9\:1,: [1':2' : 4:5] HH: [[# 9\:1,: [2:1_

bI[1,3]14, &1 - 10- WG
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y 0 F
o)
=
X0 F
O OH Cl
65

fEe®esaLEL N e a2ey FERG-R-2,4- G XK F)H
B (2,4,6-=mARERE)HEEMF - '"H-NMR (400 MHz » & {/j-d) &
10.47 (t, 1H), 8.41 (s, 1H), 7.40 (dd, 1H), 6.90 (t, 1H), 5.37 (dd, 1H),
5.31 (t, 1H), 4.69 (s, 1H), 4.62 (d, 2H), 4.28 (d, 1H), 4.04 (dd, 1H), 2.17
- 2.02 (m, 4H), 1.94 - 1.86 (m, 1H), 1.61 (dt, 1H) - LCMS-ESI* (m/z) :

C21H19CIF,;N3Os 2 [M+H] "3+ 5 1{E : 466.09 ; 2230 {H : 466.107 -

& K66
{E&Y66Hy
(1R,4S,12aR)-N-(3,4- — & % H £ )-7- & -6.8- — {Al & -

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

i i
H Q -
oo
N g F
O OH
66

EE®o6m LM E ooy 77 =0{H H(3.4- & A &) H I X
B (2,3- " HEE)HBEEE o TH-NMR (400 MHz > & {5-d) & 10.59 (s,
1H), 7.24-7.16 (m, 2H), 7.14-7.04 (m, 2H), 4.91 (s, 1H), 4.58 (d, 3H),
3.94-3.82 (m, 1H), 3.79 (d, 1H), 1.99-1.81 (m, 4H), 1.76 (d, 1H), 1.70-
1.60 (m, 3H) o LCMS-ESI* (m/z) : CyHaF,N;047 [M+H] 5t & {4 :

416.13 ; 2R {H * 416.415 -
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g 67
{LEY6THY L
(1R,45,12aR)-N-(4- 5, -2-( = 7 B £ ) % H £ )-7-5-6,8- — fl & -

7
1:2:3:4:6:8:12 12a /\:(A 1 4 Eﬁ% H:D%#[laz_a : 1"2'_d][[H: D#_9_Eﬁ

”Lﬂﬁ‘
O CF
H 3
z N™ ™= ﬁ
NN F
O OH
67

EEameTHUBEL M EEmeory R EHG-F-2-(Z&H AR
OB Q3-ZE&FE)HEEMHE - 'H-NMR (400 MHz » & {5-d) 3
11.72 (s, 1H), 10.55 (s, 1H), 8.29 (s, 1H), 7.61 (s, 1H), 7.36 (dd, 1H),
7.18 (td, 1H), 4.91 (s, 1H), 4.80 (d, 3H), 4.11 (s, 1H), 1.99-1.80 (m,
4H), 1.76 (d, 1H), 1.71-1.47 (m, 3H) o LCMS-ESI* (m/z)
CaH20F4N3;O4 7 [M+H] 51 B {H : 466.13 ; &I {H : 466.297 o
El68
{b& Y686 B #

(1R,4S,12aR)-N-(2- 5 -4- & * H £ )-7- & -6,8- — fHl & -
1,2,3,4,6,8,12,12a- )\ 4,-1,4-55 B £ O 0E 3£ [1,2-a © 1',2'-d] 0L 0f -9- B

T Hﬁ‘

b &P 68 LU B (L& #1608y J5 X FH (2-F-4-&F 5 H B X
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B (2,3-EEE)H A o 'H-NMR (400 MHz > &./5-d) 5 11.68 (s,
1H), 10.52 (s, 1H), 8.27 (s, 1H), 7.44-7.37 (m, 1H), 7.11 (dd, 1H), 6.93
(td, 1H), 4.90 (s, 1H), 4.68 (d, 2H), 4.16-4.01 (m, 1H), 3.88-3.70 (m,
2H), 2.00-1.79 (m, 4H), 1.75 (d, 1H), 1.70-1.57 (m, 2H) - LCMS-ESI*
(m/z) : Ca1HaoCIFN;O4 [M+H]|*5FEi{g : 432.10 ; S {F : 432.214 o
F {5169
& Y690y B 7

(1R,4S,12aR)-N-(3- & -2,4- — & 3 B £ )-7- 8 -6,8- — fll & -
1,2.3,4,6,8,12,12a- )\ &,-1,4-25 B B — O BE 3% [1,2-2 ¢ 1',2'-d] 0} 0§ -9- EH

i

69

L&Y HmLLBEMUNEaeory FBEERG-R-2.4- &K
EOHKBEMAEQI-Z&FE)HK - '"H-.NMR (400 MHz » & {j-d) &
11.71 (s, 1H), 10.48 (s, 1H), 8.26 (s, 1H), 7.27 (s, 1H), 6.92 (td, 1H),
4.90 (s, 1H), 4.66 (d, 2H), 4.08 (s, 1H), 3.91-3.69 (m, 2H), 2.01-1.79
(m, 3H), 1.75 (d, 1H), 1.71-1.44 (m, 2H) - LCMS-ESI* (m/z) :
Cy1HoCIFaN304 7 [M+H] 5 B {H : 450.10 ; 223 {H : 450.27 »
g HI70
&P 7089 8L 4

(IR,48,12aR)-N-(2- &, -3- B £ & H £ )-7- & -6,8- — ] & -

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

26 159 H(EEHERHE)
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P
H o] F
3804 AT
N SN o
o OH
70

{E& 701 UE S A E &P 608y 5 = FH (2-%.-3- B B R B H iy
RBQI-ZEHAELHBE®H#E - 'TH-.NMR (400 MHz > & {}-d) § 11.62
(s, 1H), 10.39 (s, 1H), 8.30 (s, 1H), 7.19 (t, 1H), 7.07 (t, 1H), 6.96 (t,
1H), 4.89 (d, 1H), 4.67 (d, 2H), 4.08 (s, 1H), 3.88 - 3.67 (m, 2H), 2.26
(d, 3H), 1.97 - 1.79 (m, 3H), 1.78 - 1.39 (m, 3H) - LCMS-ESI* (m/z) :
CyoH23FN;O4 2 [M+H]| 5T B - 412.16 5 3 : 412.26 -

HZH71
E&¥ 71898 4

(1R,4S,12aR)-N-(3,6- _ &, -2- & 7 H £ )-7- ¥ -6,8- _ il & -

1,2,3,4,6,8,12,12a- )\ &,-1,4-55 B &£ O BE 3£ [1,2-a ¢ 1',2'-d] 0L 0fE-9- HH

o

i

gh!

BT LVEL R {EE P e0ny /N E A (3,6- “&-2-F A& &)H
B (2,3- R AR E)H B o 'TH-NMR (400 MHz » & {5-d) & 11.62
(s, 1H), 10.47 (t, 1H), 8.29 (s, 1H), 7.13 (dd, 1H), 4.88 (s, 1H), 4.85 -
4.73 (m, 2H), 4.09 (d, 1H), 3.88 - 3.68 (m, 2H), 1.99 - 1.53 (m, 8H) -

LCMS—ESI+ (l’l’l/Z) : C21H19C12FN304Z[M+H]+§ /;E:’fﬁ :466.07 éééfﬁ

28 160 H(GERHERHE)
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& : 466.257 -
g 5172
E&T20) B

(1R,4S’123R)‘N‘(3—§(‘% Eﬁ %)‘7-;%—6,8—:{E\]J%-1,2,3,4,6,8,12,123—/\%

-1,4-E5 B L O UE 9 [1,2-a ¢ 1',2'-d]0HE o -9- HH i e

H o)
: N7 H/\©/CI
N X0
O OH
72

a2 EMN EE ey i {EHG-EAEE)HEMRE
(23-_FAEE)H R FE - '"H-NMR (400 MHz > DMSO-ds) & 11.75 (s,
1H), 10.44 (t, 1H), 8.38 (s, 1H), 7.42 - 7.22 (m, 4H), 4.68 (s, 1H), 4.54
(d, 2H), 4.48 (dd, 1H), 3.97 (t, 1H), 3.81 (dd, 1H), 2.58 (s, 1H), 1.87 -
1.69 (m, 3H), 1.68 - 1.51 (m, 2H), 1.46 (d, 1H) - LCMS-ESI* (m/z) :
Cy H2 CIN;Oy Z [M+H] "5 E{E : 414.11 ; ¥ {E : 414.21 -
HH173
&P 7389 8L 4

(1R,4S,12aR)-N-(3- & -2,6- _ & 7 H £ )-7- ¥ -6,8- _ il & -

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d][[H: D#_9_Eﬁ

i izt
y o FC|
ety
Ny S0 F
O OH
73

L& T3IHLEU AL G Y60/ J7 A H(G-5-2,6- & FE)H

% 161 HEWRAE)

C243842A docx
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BB (2,3- R EE)H R o 'TH-NMR (400 MHz > DMSO-ds) &

11.71 (s, 1H), 10.46 (t, 1H), 8.34 (s, 1H), 7.60 (td, 1H), 7.19 (td, 1H),

4.67 (s, 1H), 4.62 (d, 2H), 4.44 (dd, 1H), 3.95 (t, 1H), 3.78 (dd, 1H),

2.57 (s, 1H), 1.86 - 1.68 (m, 3H), 1.67 - 1.49 (m, 2H), 1.45 (d, 1H) -

LCMS-ESI* (m/z) : Cy1H19CIF,N;0,4 7 [M+H] 51 E (& : 450.10 ; %3

& : 450.16 -

5174

{7409 8L 7
(IR,48,12aR)-N-(2- & -3-( = & H & ) 7K B £ )-7-88-6,8- _ ] & -

1,2,3,4,6,8,12,12a- )\ &,-1,4-25 £ O BE 3£ [1,2-a © 1',2'-d]0H 0 -9- FH

i
0 F
’ |
199 NﬁCF3
: H
N AN AN
O OH
74

EETAGLEUNEEeory AR ERHQ-F-3-(ZFHFHE)E
E)VHBEAE Q3-8 EE)HEE M - 'H-NMR (400 MHz » DMSO-ds)
5 11.76 (s, 1H), 10.48 (t, 1H), 8.36 (s, 1H), 7.68 (q, 2H), 7.38 (t, 1H),
4.68 (s, 1H), 4.65 (d, 2H), 4.47 (dd, 1H), 3.96 (t, 1H), 3.80 (dd, 1H),
2.57 (s, 1H), 1.88 - 1.69 (m, 3H), 1.67 - 1.50 (m, 2H), 1.45 (d, 1H) -

LCMS-ESI" (m/z) ¢ CyaHyoF4N3;O4 2 [M+H] 3+ E(H : 466.13 ; &FIH(E

466.142 -
B HI7S
(B &Y 750 B

5 162 HEWRAE)
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(IR,4S5.12aR)-N-(3- & -4- & = H HK )-7- ¥ -6.8- = ] = -

:\‘
1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

i izt
Hl i cl
N g F
O OH
75

B 75 LI EE Y600y 75 =018 I (3-F-4-F A &) H B2 X
B (2,3-EFEE) H 8% o 'TH-NMR (400 MHz > DMSO-ds) & 11.75
(s, 1H), 10.43 (t, 1H), 8.38 (s, 1H), 7.51 (dd, 1H), 7.42 - 7.28 (m, 2H),
4.68 (s, 1H), 4.51 (d, 2H), 4.47 (dd, 1H), 3.97 (t, 1H), 3.80 (dd, 1H),
2.58 (s, 1H), 1.86 - 1.68 (m, 3H), 1.68 - 1.52 (m, 2H), 1.46 (d, 1H) -
LCMS-ESI* (m/z) : CyHyCIFN;O, 2 [M+H]*5F B (& : 432.10 ; & 35
& : 432,159 ¢
K76
L&Y 76y L

(IR,4S,12aR)-N-((3,5- — & Ok 0E -2- & ) B £ )-7- 78 -6,8- — il & -

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

nfie
y 0 F
= N™ ™ N =
=N ™ H I\I
0 Z
O OH
76

EE&?T6HLLIAM AL &P 608y 7 =058 A (3,5- & M ve -2- B ) i

B B (2,3- @A) H g B fA o '"H-NMR (400 MHz > & {}j-d) 8 10.80

268 163 H(ZEHERHE)
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(s, 1H), 8.81 (s, 1H), 8.33 (d, 1H), 7.20 (td, 1H), 4.90 (s, 1H), 4.82 (s,

2H), 4.28 (d, 1H), 3.92-3.75 (m, 2H), 3.48 (s, 2H), 1.98-1.80 (m, 3H),

1.77 (d, 1H), 1.71-1.58 (m, 2H) - LCMS-ESI* (m/z) : CyoH19F2N404

[MH+H]* 5 E{E : 417.13 ; S5 {E : 417.189

577

B TT) 8L 7
(1R,4S8,12aR)-7-8-6,8- il & -N-((R)-1-(2,4,6- = & & &) L £ )-

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

HH n ot
esassel
N
NS0 F F
H o oH

m;:“ iy = G,

C OBn

T Hﬁ‘

77-8

TFA UH i E 1
—_— f N~ ™ N
o F F
H o o
77
$EE

B HEDCM(10 mL)Hf 2 77-A (0.15 g > 0.39 mmol) ~ (R)-1-(2,4,6-=
EAEE)VLH(0.14 g 0.78 mmol) ~ NN-_FE N EH 2 # (DIPEA)(0.25
g 1.97 mmol)fIHATU(0.29 g » 0.79 mmol)3E A 50-mL[E € EH - &K

EREYAE R FEHL b BRIERSY) R - F 5B EtOAC(S0
5 164 E(ERTE)

C243842A docx
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mL)® - FHEE M NaHCO3(2x) ~ & FINH,CLE 5 7 45 78 Na SO 52 18 - )8
M2 1% BBRERENTALWE F A CE-EtOACHi (L HB Y LUER
EHEEREITI-B o LCMS-ESI" (m/z) : [M+H] "33 {H : 538 -
A ER2

B HETFA(2 mL)H 2 77-B (0.20 g 0.37 mmol)3E A 50-mL[E JiE &
oo MR IR GYIAE =R T EFE30 min o KR IRR 48 H S h 8 AL
EtOAcH HYEtOAc-20% MeOH{E B AT R < =BT A4 e L
FRAES Y77 - '"H-NMR (400 MHz > &/{}-d) & 10.67 (d, ] = 8.2 Hz,
1H), 8.22 (s, 1H), 6.61 (t, J = 8.4 Hz, 2H), 5.60 (dd, J = 8.1, 6.9 Hz,
1H), 4.85 (s, 1H), 3.82 (t,J = 12.2 Hz, 1H), 3.71 (dd, J = 12.4, 3.4 Hz,
1H), 2.75 - 2.55 (m, 3H), 1.97 - 1.57 (m, 9H) - "F-NMR (376 MHz > &
5-d) & -109.65 - -111.29 (m), -111.76 - -113.09 (m) - LCMS-ESI*
(m/z) : [M+H] 38R {E : 448
EH178
E&Y) 788y 8L

(2R,13aR)-8-¥& -7.9- — fl & -N-((R)-1-(2,4,6- = & K E ) 2 £ )-
2,3,4,5,7,9,13,13a- J\&, -2,5- 05 B EL O 0E 3 [1',2' ¢ 4,5] O o 3 [2,1-
b][1,3]% EME-10-H g ) i

H o
%\%/\N ) ﬁ/ﬁj\
Ny SN0 F F

O OH
78

25 165 H(EEHERHE)
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Koo o, = S,

N N N N

0 F E (o] F F
0 o o 0.

78-A 78-B
H o H (u] z F
MgBr; N™ ™~ N
_ N H
ACN e - F
O OH

BRI

¥ AEDCM(10 mL)H 2 78-A(0.30 g > 0.94 mmol) ~ (R)-1-(2,4,6-=
S EE)L B (0.39 g 1.87 mmol) ~ N,N-— 8 5 £ 7, i (DIPEA)(0.61
g > 4.87 mmol)FTHATU(0.71 g > 1.87 mmol)%E A 50-mLI[E] i HEHE ¥
EREMEZERTHEHEINEG - HFRERSCYRS  HEBRN
EtOAc(50 mL)& » FHEEFI NaHCO;(2x) ~ f F1NH,C12%% & il 4% i Na, SOy
RZJE o BUR 2 1% FERE N WAL B A CFE-EtOAcd (L 3% fH &
P LUER R O G E A 78-B - LCMS-ESIT (m/z) : [M+H]"; 2 (g :
478 o
HER2

L LR (5 mL)H 2 78-B(0.4 g > 0.84 mmol )RR (E§£(0.4 g > 2.2
mmol)#& A 50-mL[E IE R - # R IER G IMEE 50T - 1057 & ~
% HMRERGYA2A1IZ0CIUARIMINGE @ mL) - RITEZEYK(~
5 mL)f 28 8 B 88 K A K R R A2 e DU (B & %78 < "TH-NMR (400
MHz » & {5-d) & 12.30 (s, 1H), 10.59 (d, J = 8.3 Hz, 1H), 8.21 (s, 1H),
6.60 (t, ] = 8.4 Hz, 2H), 5.59 (t, ] = 7.4 Hz, 1H), 5.37 (dd, J = 9.4, 4.1

Hz, 1H), 5.31 - 5.09 (m, 1H), 4.64 (t, J = 3.0 Hz, 1H), 4.20 (dd, ] = 12.9,

25 166 H(GEHERHE)
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4.1 Hz, 2H), 3.96 (dd, J = 12.8, 9.4 Hz, 2H), 2.21 - 1.85 (m, 4H), 1.71 -
1.43 (m, 3H) » YF-NMR (376 MHz » & {}-d) 6 -110.37 (tt, J = 8.7, 6.1

Hz), -112.19 (t, J = 7.2 Hz) - LCMS-ESI* (m/z) : [M+H]" & ¥ & :

464 o
gZH79
{E&Y 790 81
(1R,4S,12aR)-7- & -6,8- — fH] & -N-(2,4,5- = &, ** H £ )-

1,2,3,4,6,8,12,123—/\%—1,4—%Eﬁ%:ﬂttl]%#[l,z—a : 1')2'—(1][[&[:[[#-9-'5‘3
iy
HH 0 F
N ™SS0 F
H o ou F
79
N"S"SOH | H,N HATU %‘/\N NOON
ANIFRN N S0 F
H E F

C OBn O OBn
79-A 79-B
H u 0 F
TFA 4 N"" "N
- - N ~ H
0 F
H o on F

79
B 1

BFHEDCM(10 mL)H 2 79-A (0.12 g 0.32 mmol) ~ (2,4,5-=Z& K
FEVHPZ(0.10 g » 0.63 mmol) ~ NN-_" 22 N E 2 #(DIPEA)(0.20 g -
1.58 mmol)fIHATU(0.24 g - 0.63 mmol)ZE A 50-mL[E| I EH# - & & JE
BEVIETR THEL - S RIERE YIRS 75 B EOA(S0

% 167 HEWRAE)

C243842A docx
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mL)® - FHEE M NaHCO3(2x) ~ & FINH,CLE 5 7 45 78 Na SO 52 18 - )8
M2 1% BBRERENTALWE F A CE-EtOACHi (L HB Y LUER
EEEEREP79-B - LCMS-ESI™ (m/z) : [M+H]"; #IH{E : 524 ¢
A ER2

B HETFA(2 mL)H 2 79-B (0.15 g > 0.29 mmol)3E A 50-mL[E JiE &
oo MR IR GYIAE =R T EFE30 min o KR IRR 48 H AS h 8 AL
EtOAcH HYEtOAc-20% MeOHE By AR ~ =BT A& (LB ex Y LU
PRAEEEYT9 - '"H-NMR (400 MHz > &{5-d) § 11.70 (s, 1H), 10.65 -
10.18 (m, 1H), 8.27 (s, 1H), 7.26 (m, 1H), 6.90 (td, ] = 9.7, 6.4 Hz, 1H),
4.89 (s, 1H), 4.60 (d, J = 6.0 Hz, 2H), 4.09 (dd, J = 11.4, 2.6 Hz, 1H),
3.96 - 3.66 (m, 2H), 2.68 (s, 1H), 2.15 - 1.43 (m, 6H) - "YF-NMR (376
MHz > &{}j-d) § 120.53 - -120.85 (m), -134.68 - -136.79 (m), -142.26 -
-144.11 (m) - LCMS-ESI* (m/z) : [M+H]*2$35{H : 434 o
&= 580
b4 ¥ 80/ BL {#

(1R,4S,12aR)-N-(5- &, -2,4- — & % H £ )-7- ¥ -6.8- — ] & -
1,2,3,4,6,8,12,12a- )\ &,-1,4-05 B £ — 0L 0g 3£ [1,2-a ¢ 1',2'-d] 0t 0 -9- HH

i
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. 0 F
Fr LT
N "0 F
H 0 oH cl
80

o OBn 0 OBrl

80-A . ] i 308
firds

A B

¥AEDCM(10 mL)H 2> 80-A (0.12 g » 0.32 mmol) ~ (5-%-2,4-—4&
FEEH F#(0.11 g > 0.63 mmol) ~ N,N-— 5 5 & 2 F#(DIPEA)(0.20 g >
1.58 mmol)fIHATU(0.24 g > 0.63 mmol)%E A 50-mLI[E| i IEHR - ¥ < JE
BREVAZERTEEL h- BERIERSYEG 0 75 B EtOAc(S0
mL)® > FIEEFI NaHCO3(2x) ~ & FINH,CIE MR U 4% 78 Na, SO4FHZ 8 - B
Motk FERELRBTALEWE FAC-EtOAcH Lz HEY) LUES
EHEEEL80-B - LCMS-ESI* (m/z) : [M+H]* : #IH(E : 541 -
A ER2

¥ #£ TFA(2 mL)d 2 80-B(0.14 g > 0.26 mmol)%E A 50-mL[E] i J&

o R ECR S WIE =R T30 88 o KB IR OB YR B FE i (F A AL
EtOAcH HJEtOAc-20% MeOHE B /A ik~ = BE B A (LR & DL
R (ES 780 « '"H-NMR (400 MHz » & {}-d) & 10.46 (s, 1H), 8.27 (s,
1H), 7.40 (t, J = 7.8 Hz, 1H), 6.89 (t, T = 9.1 Hz, 1H), 4.90 (s, 1H), 4.78

26 169 H(EEHERHE)

C243842A docx
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- 4.48 (m, 2H), 4.08 (dd, J = 11.3, 2.5 Hz, 1H), 3.95 - 3.63 (m, 2H), 2.68
(s, 1H), 2.22 - 1.51 (m, 7H) » ""F-NMR (376 MHz > &.{}5-d) & -113.37
(q, J = 8.1 Hz), -116.37 (q, J = 8.0 Hz) - LCMS-ESI* (m/z) : [M+H]" &
IR{E 451 -
F {81
{E&Y) 810y ® i

(1R,3S,4S,12aS8)-3- &, -7- ¥€ -6,8- — {fl] &, -N-(2,4,6- = &, % H £ )-
1,2,3,4,6,8,12,12a- )\ %&,-1,4-55 B B — 00 3£ [1,2-a ¢ 1',2'-d] 0 0 -9- HH

o

i

% 170 HEWRAE)
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H

~ H
LiBH4/THF ﬁo'_‘l
_——
F N,
Boc
81-C
H
et
\ N
F
PPhs, DIAD Boc ‘Boc
THF, r.t.
81-D 81-E
0 R .-“H
/\ o
. 0 X" o NaHGCO, N WG
oA — B
~ o) EtOH/H,0 %

81-F
H oy i
_ 3 /\
1) HCl —mEg S 1) KOH
E N Ay -
2) DBU/o! 2)HATU
o] OBn
. HoN
B1-H
F F

H oy i I H iy i i
N
F X0 F F F N SSo e F
O  OBn 0 OH

81- 81
A BE1
¥ AEDCM(10 mL)H 2 81-A(1.0 g 3.7 mmol)#E A 100-mL[E] it &
i BRIEEGYAGIZE0C - BB AM=Z& L 2 BER
(DAST)(0.58 mL > 4.1 mmol) - 281%& ¥ 2 JE B &1L 2=/ T — /N
B o BRSPS AIEIZ0T  FinEFfINaHCOs(5 mL) DU & IE - 28
% & HECR & %) - EtOAc (100 mL)#5 # - H 68 A1 NaHCO; ~ B /K &

KEm

5171 HEWRAS)

C243842A docx
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W o 3l &K B NaSOLRZ KR - B4 2 1% - M (EH C b B -EtOActE K &
ik < =B A4 L EekY LR £ 81-B - LCMS-ESI™ (m/z) :
[M+H] 23 {E : 274 -
B2

¥ 4£ THF(10 mL)# 2 81-B (0.8 g > 3.0 mmol)ZE A 100-mL[E] JiT k&
i o AE-78C TR RIEREY) - 818K II/ETHF(3.2 mL » 6.4 mmol)
F122.0 M LiBHy » 281% f Z JEJR & W) IR G AE 2= 0/ T3/ - A
&% 2 [ R & %) FHEtOAC(100 mL)#: FE &z H 7K 18 18 it et # (HL AR H) -
“AEAE oy 2 1% 0 A EtOACEEHUK M AL o K A M A R & o & 6F 0 H
KW » KA B NaSOLRZ IR - JBEUF 2 1% - F5MHEH C e #H-EtOAc(E
BB 2 2B EMEM LBy IR #£81-C - LCMS-ESI" (m/z) :
[M+H] 283 {E : 246 -
B3

AL THF(15 mL)H 2 81-C(0.57 g » 2.3 mmol) ~ = f(1.3 g 5.1
mmol) A1 AKHE 52 A% (0.55 g » 3.7 mmol)ZE A100-mLE KM - A&K K
BREAGMAAIEZ0CIEERE - F N EME SR F s (DIAD)(1.0
mL - 5.1 mmo)1g 18N L RIEREY - K IER SV =R THAR
oo SBYE 1% 0 FEEFH C IR -EtOAClE BIAHT IR 2 =B gt £k
FEERPILLIR (£ 81-D o LCMS-ESI* (m/z) © [M+H]" ¥ {g : 375 -
B4

4 B K& (0.6 mL)fI81-D(0.8 g > 2.1 mmol)EtOH (40 mL)AY A
Koo FFIERGYINE R T0C B ®EE3I/NEF - BB LB & 0 F
JE T 4E DAFR L 81-E « LCMS-ESI* (m/z) : [M+H]" 3 IR (& © 245 o

5172 HEWRAS)

C243842A docx
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HERS

AT Z (7 mL)H 2 81-E(0.49 g > 2.0 mmol)fI81-F(0.7 g 2.0
mmol)ZE A 100-mL[E i B - R AL /K(7 mL)d 2 B EE S $7(0.34 g » 4.0
mmo) M ZE RIEREY - AR IERGYEZERTEAEBKE - K&
G VI EtOAc(50 mL)#i#E kA 7K (2 x)7E ik A EtOAc(l x)ZE B /K M &

» At AE > & 6F - 528 (NaySO4) > KR - AR 81-GfEiR
Hifg—F @b TERAR TE$FE - LCMS-ESI* (m/z) 1 [M+H]" 2 31
B : 573 -
B 6

¥81-G (1.1 g 1.9 mmol)f£4 N HCI /_IE{Z (11 mL)F £ A 100-
mL[E| R - AR RIERSYE =R TREUNT - BGH 1%
F1.0 g Y - HFEYWADBUN.3 g > 8.8 mmol)Af# {F B % (10 mL)
oo BRIERSYIMEZE110C BN - BEZ % > EREMAC
e B -EtOActE Ry A th IR < = g W A di L éx ¥ DLR (£ 81-H -
LCMS-ESI* (m/z) : [M+H] 23R {g : 413 -
ERT

¥4 4£ THF (5 mL)FfIMeOH (5 mL)# 2 81-H(0.56 g > 1.4 mmol)#E A
100-mLIE[J SR - #F 1IN KOH(4 mL)IE KIEREY) - A& RIER
EYEER T EEUNS - FHRININ HCL (4 mL)f# X JERE & Yk
b= B Z1& - REREGYEFZERG x)— 3% - wHA R —f -
2,4,6-= & FEHE(0.2 g 1.3 mmol) ~ NN-_ENE 2§ (DIPEA)(0.41
g > 3.1 mmol)fIHATU(0.48 g > 1.25 mmol)EfE{EDMF(10 mL)H - ¥

KRGV E R NMRF2/NE - KEESY AEtOAC(100 mL)# % K A
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1815245

8 F1 NaHCO3(2x) ~ 61 F1 NH4C1(2x) 7% M il 4% 38 Na SO 57 i - B4 2
% BEHEMHENEEWYE EHCE-EtOAcH(EZ H B Y D2 £ 81-
[ o LCMS-ESI* (mn/z) : [M+H]*8 5 {4 : 542 -
5 8

B F£ TFA(3 mL)® 2 81-1(0.31 g » 0.58 mmol)3E A 50-mL g Ji§ &
oo MR IERGYIE=IR MR - B 2% FEHEMLENRE
L8 B2 | B EtOAc-MeOH 4 {0 3% tH # %) DLUIE (L & #7781 - '"H-NMR
(400 MHz » &{5-d) 8 10.29 (s, 1H), 8.31 (s, 1H), 6.65 (dd, J = 8.7, 7.5
Hz, 2H), 5.05 - 4.75 (m, 2H), 4.65 (d, ] = 5.6 Hz, 2H), 4.11 (d, ] = 12.2
Hz, 1H), 3.83 (t, J = 12.3 Hz, 1H), 3.56 (dd, J = 12.3, 3.3 Hz, 1H), 2.77
(s, 1H), 2.25 - 1.97 (m, 2H), 1.95 (d, J = 11.0 Hz, 2H), 1.77 (d, J = 11.2
Hz, 1H) - "F-NMR (376 MHz > &{}5-d) & -108.98 (t, J = 8.2 Hz), -
112.03 (t, J = 7.2 Hz), -168.00 - LCMS-ESI* (m/z) : #F{{H : 452 o
{5182
b& 98209 8l

(1S,3R,4R,12aR)-3- 4, -7- §% -6,8- — {fll &, -N-(2,4,6- = &, % H £ )-
1,2,3,4,6,8,12,12a- )\ &,-1,4-55 B £t DR OE F£[1,2-a ¢ 1',2'-d] ML 0f-9-

o

i
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H HH o . ~‘H
HH o ! A
A, /< DAST/DCM N/< LIBH,/THF GO INN
ot U o— T P e F Boc "
Boc Boc
82-A 82-B 82c
o)
,,,,,, . -'N ""u\
%// F Boc N2
PPhy, DIAD
THF, r.t.
Q .
/\
. (o M Q NaHCO, %ﬂ;
o M o¢
~ o) EtOH/H,0
O OBn
82-G
1) HOV — W W 1) KOH
2) DBU/Tol 2 HATU
F F

iy 0 F
F*
N
x"p F F
H & oBn

82-

BRI

¥ 4£DCM(6 mL)H 2 82-A(0.6 g > 2.1 mmol)%E A 100-mL[E] &5 &
oo RRIEREY2A120C - 1212 /RI1DAST(0.35 mL » 3.0 mmol) -
R R EREYAAEE R NMEH —/NF - RS A8lE2£0C - 7
A0EEFINaHCO; 5 mL)PUZ B HE - 28 1% & [ DR & % FHEtOAc (100
mL)#5 #E > e I NaHCO; ~ B /KR MR » I & 38 NaaSO4HZ B - JR 4 2
% - FEMEH C R -EOACE BB R < = BR BN A4 LB ek P LUIR

H
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1815245

fi£82-B © LCMS-ESI* (m/z) : [M+H]" 2 {H : 274 o
B2

¥ 4E THF (10 mL)H 22 82-B(0.4 g 1.5 mmol)ZE A 100-mLI[E] JiT k&
i o AE-78C TR RIEREY) - 818K II/ETHF(1.6 mL > 3.2 mmol)
F122.0 M LiBHy » 281% f Z JEJR & W) IR G AE 2= 0/ T3/ - A
& S R & %) FHEtOAc(100 mL)# FE A0 18 1€ #th i /K (HoFE ) » HF =
{645 77 Bt < 1% © FEtOACZE BUK M &l 7o e df — M A& 7o & 6F » FK
Ml 4K 2B Na SOLRZ I - B4R 2 1% - #5 M (E H C e B -EtOActE K &
ik < = B g A & 4G B8 &R W) DLIR £ 82-C - LCMS-ESI™ (m/z) :
[M+H] 283 {E : 246 -
B3

¥ AETHF(10 mL)H .2 82-C(0.25 g > 1.0 mmol) ~ =% (0.59 g -
2.2 mmol)FIELEEEG B (0.24 g 1.6 mmol)#E A 100-mL B[ HEHE - 2A1%
B IER &Y 2l 20C U #EE - K DIAD (0.44 mL > 2.2 mmol){g 1%
MERERGY - BREECYLZER THFEBAKR - BE21% - M
{5 C b B-EtOACE B A i ik =~ = BB g M A @i (L 28 6 ¥ DL 32 £k 82-
D o LCMS-ESI* (m/z) : [M+H]"& 34 {E : 375 -
B4

Y1 B B K & 97(0.3 mL)fI % 82-D (0.35 g » 0.9 mmol)EtOH (20 mL)
R - R IERESYINEETOC B3/ - BIERKR L E S
& - %8 R % 48 LUIE Bt 82-E - LCMS-ESI™ (m/z) : [M+H]" % ¥ {H :
245 o

& B 5
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1815245

Y441 7B (7 mL)H 2 82-E(0.21 g > 0.87 mmol)fI182-F(0.3 g 0.87
mmol)4E A 100-mL [B R B © KFAE7K(7 mL)F ZbREE S #9(0.15 g 1.7
mmo) M ZE RIEREY - AR IERGYEZERTEAEBKE - K&
G YIFHEtOAc(50 mL)#H#E K A 7K (2 x)7E ik - FEtOACcRE UKL 77 »
HAHE 7 & 0f 0 528 (NaxSOy) > KR e - R 82-GIL/2 H #—
B AAL T ERAR T{EDE - LCMS-ESI" (m/z) * [M+H]"88 3 & : 573 -
B 6

B AE4 N HCl /ZIEfE (5 mL)HF 2 82-G(0.49 g > 0.86 mmol)#E A
100-mLE EEHR - ARKRIERGYEZERTEEINT - BEHZ
% JER04 g THEY - HFEYADBUWO.6 g 4.0 mmol)7 fi# £ H
(10 mL)F - K IERESWIMEAELIIOC HEFEUNE - B 1%
A CKEE-EOACE BIAN R 2 =BT A4 (L7 ar Y DUE 3=
82-H o LCMS-ESI* (m/z) : [M+H] 283 {& : 413 -

ERT

# AE THF (5 mL)FIMeOH (5 mL)H 2 82-H(0.2 g » 0.49 mmol)4&E A
100-mL[E[JXBEHR » # IN KOH(1.5 mL)jl £ KIER &Y - A&k K IE
RE YA =R T DN o FE RN HCI(1.SmL) K 7 B R & Y %
b B2 > REBVEPEQGC)—EILKE - KHEEE - 2,4,6-
=& FEHBF0.15 g 0.95 mmol) ~ N,N-— 8 5 & 2 # (DIPEA)(0.31
g > 2.4 mmol)fITHATU(0.36 g > 0.95 mmol))AfEHDCM(10 mL)H o ¥
RSV =R T 2/NE o KRG FHEtOAc(100 mL)# 2 & F
B A1 NaHCO5(2x) ~ 88 F1 NH4Cl(2x) 5% % Il 48 3 Na,SO4HZ Je - R 4
% FHERENEMNELWE FHCRE-EOACH (L iz H 2 ) DL L 82-
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1815245

[« LCMS-EST* (m/z) : [M+H]* 35 : 542 «
& 558

B A TFA(3 mL)d 2 82-1 (0.22 g~ 0.41 mmol)3E A 50-mL & JiE &
o R R S E R N30 8 o IR 21 > BBHREHENIE
fEW BB | A EtOAc-MeOH & {b % #H 81 %) LU 42 (L & #7182 - 'H-NMR
(400 MHz » #.5-d) § 10.25 (s, 1H), 8.28 (s, 1H), 6.65 (s, 2H), 5.15 -
4.77 (m, 2H), 4.65 (s, 2H), 4.32 - 3.41 (m, 2H), 2.78 (s, 1H), 1.86 (dd, J
~ 144 .8, 72.3 Hz, 6H) - 'PF-NMR (376 MHz » & {5-d) & -108.98 (t, J =

8.2 Hz), -112.03 (t, J = 7.2 Hz), -168.00 - LCMS-ESI* (m/z) : ¥ {g :

452 o
B {183
{E& 1831y B i

(1S,4R,12a8)-3,3- &, -7-¥%-6,8- | & -N-(2,4,6- = & 7 H £ )-
1,2,3,4,6,8,12,123—/\%—1,4—%Eﬁ%:ﬂttl]%#[l,z—a : 1"2'_d][[H: D#_9_Eﬁ

i
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[#L > H _DAST/DCM _ LiBH,/THF
Boc
83-C 83-D
o
0
PPhs, DIAD
THF, rit.
o}
N o
. A NaHCO, N
0. Ax ————
~ ) EtOHH,0
0 OBn o}
83-G 81H
1) HCV IS 1) KOH
2) DBU/Tal 2)HATU

HoN
83
F

HER
¥ {EDCM(20 mL)H 2 83-A(1.0 g 3.7 mmol)#E A 100-mL [E] JiE J&
o K HER &Y LA £ 0C o 1818 IR N E AT - & T 48 Bt ST (Dess-
Martin Periodinane)(1.8 g > 4.2 mmol) - A% KK E RS EETE
FE3/INEE - BUE 1% > A CKEE-EOACE BB IR 2 S BB
B EE R Y LASE £ 83-B - LCMS-ESI* (m/z) : [M+H] 483 {E * 270 -
B2

4 DCM(15 mL)dh 2 83-B (0.85 g 3.2 mmol)%#E A 100-mL[E i
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1815245

B - MR IER G A A EOC - 1818 K NDAST(1.5 mL > 11.3
mmol) « A& K R IER SV Z R THREBK - HEEGYLAIEZO0
° I 68 A1 NaHCO;(5 mL) DR E - AR ¥ K IERSYH

EtOAc(100 mL)#% 8 » A 88 f1NaHCO; ~ /K %6 0% > U &K 8 Nay SO, 87
Mo BYE 1% 0 FEME A CEE-EtOACE BIEIK Y 2B g E4 1k
FRERYILIIE f83-C « LCMS-ESI" (m/z) * [M+H] 883 {5 : 292 -
B3

¥ AL THF (6 mL)2 83-C(0.44 g 1.5 mmol)ZE A 100-mL B Ji§ k&
oo AE-78C THRHNIEREY) - BB ISIIAETHFF 22.0 M LiBH4(1.6
mL > 3.2 mmol) - ZA1% ¥ [ JEJR & V) DR IGAE 20/ T HE3/NET - 218
52 e R & ) FHEtOAc(100 mL )% 6 Il 12 1% 3 i 7K (Ho % i) - Re — {
Moy B~ 1% FIEtOACZE HU/K M & 70 Fe i — il A #& & o0 & 6F » F Kk
W KA NaSOLRZ MR « BYE 2 1% - FE M (EH C b 1 -EtOAclE [y 75
ik < = B g i % 46 B 78 6k 9 DA 42 fi£ 83-D < LCMS-ESI™ (m/z) :
[M+H] 23 {E : 264 -
B4

¥ AETHF(10 mL)H 2 83-D(0.17 g » 0.65 mmol) ~ = % (0.37 g
1.4 mmol)FIALAR ui B (0.15 g » 1.0 mmol)FE A 100-mLE|JEEEHAR - A&
KR IEREYAAIZ0TC I - K DIAD(0.28 mL - 1.4 mmol)1g & fi
EREREGY - BRIERGYIEZRTRAEBK - B 2% > BHE
ACEE-EOAcE AR 2 R IE T A @ LR Y LIFE AL 83-E -
LCMS-ESI* (m/z) : [M+H] 2 (& : 393 -
HERS
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1815245

i B K & 97(0.3 mL)HN % 83-E (0.25 g 0.64 mmol) EtOH (20
mL)IYE R - #RIEREYMEZTOC B3N - B8R % E 88
Z A& o IR IR M8 LLIR £ 83-F - LCMS-ESI™ (m/z) : [M+H] 8¢ ¥ {H :
263 o
B 6

AT Z B2 (7 mL)H 2 83-F(0.18 g > 0.69 mmol)F183-G(0.324g >
0.69mmol)%$E A 100-mL Bl JEBEHR o #F £ 7K (TmL) 5 2 ik B & #5(0.12¢ >
Liammo)II £ K ER &Y - AR K RIERGY L= R THRHEBKR - K
BEY)HELOAC(S0 mL)#i R f /K % - M EtOAcZEHUKMEER 73 - A
A EL o & 6F 0 §2 R (NaxSOy) @ RR&E - Re B 83-HAE )2 5 i —
B AAL T ERAR T{ETE - LCMS-ESI" (m/z) * [M+H]"8 3 & : 591 -
BT

B A4 N HCI /18 ¥ (3.8 mL)F 2 83-H (0.4 g 0.68 mmol)#E A
100-mL B B - AR K RIERGY AL ZER THETUNT - BiE 2
& - JE13035 ghEY - K P EADBU0.51 g - 3.3 mmol)E fi# i H
(10 mL)H - B RERSYIMEAZELIIOC BB/ - BYE 2 1%
F i C e B -EtOAClE By B th R 2 = B A (L 78 6R W) DUR it
83-1 « LCMS-ESI* (m/z) : [M+H] 235 : 431 -

B 8

¥ AE THF (5 mL)FIMeOH (5 mL)H1 .2 83-1 (0.2 g » 0.47 mmol)5E A
100-mL[E[JXBEHR » # IN KOH(1.4 mL)jl £ KIER &Y - A&k K IE
RE YL =R T VNS o FEHRIIN HCL (1.4 mL) R ER &)
Bt - REEZR > BREGYHENFEFQGC — LR - FFHERE -

% 181 HEWRHAE)
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1815245

2,4,6- = & & H B (0.14 g > 091 mmol) ~ NN- _ B N £ / B
(DIPEA)(0.29 g » 2.2 mmol)fIHATU(0.35 g > 0.91 mmol)Af& ¥ DCM
(10 mL)H - & K ER &AL 2= )8 THEPE2/NE - KR &% R EtOAc
(100 mL)#% F# & A &1 f1 NaHCOs(2x) ~ #f A1 NH,Cl(2x) 7% & 1 4% ##
Na,SO4HZ 8% - JBUE 2 1% > HHEH BN ELEWE 2 bi-EtOAcH
{b3Z tH B L2 £ 83-J - LCMS-ESI* (m/z) * [M+H]"# ¥ {E * 560 o
+ BR9

B TFA(3 mL)H 2 83-J (0.18 g » 0.32 mmol)3E A 50-mL rbf -
RIERGALZR NEHEI0THE - BF 2% BHEMLENT ELEWE
FHEtOAc-MeOH& L Z B Y UL E D B E RN &Y83 - 'H-
NMR (400 MHz > &.{5-d) § 10.29 (d, ] = 6.1 Hz, 1H), 8.34 (s, 1H), 6.65
(dd, T = 8.7, 7.5 Hz, 2H), 4.83 (s, 1H), 4.72 - 4.58 (m, 2H), 4.36 - 4.10
(m, 2H), 4.05 (t, J = 11.5 Hz, 1H), 2.97 (d, T = 4.4 Hz, 1H), 2.49 - 2.08
(m, 3H), 2.12 - 1.94 (m, 2H) - ""F-NMR (376 MHz > & {5-d) § - 92.32
(ddd, T = 225.6, 22.5, 9.1 Hz), -107.64 - -109.54 (m), -112.05 (t, T = 7.0
Hz), -114.67 (d, J = 226.7 Hz) - LCMS-ESI* (m/z) : 5 {H : 470 -
584
{b& ¥ 841 8L i

(1S,2R,4S8,12aR)-7-¥& -2- B ££-6,8- — fH] 5 -N-(2,4,6- = &, % H £)-
1,2,3,4,6,8,12,12a- )\ &,-1,4-05 B £ — 0L 0g 3£ [1,2-a ¢ 1',2'-d] 0t 0 -9- HH

i
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LIBH4/THF o
—_—
PPh,, DIAD
THF, r.t.
84-F
0
o Xy o7
i . P 2 o
O OBn
84-G 84-H
NaHCO, o>~ 1) HCl —IEfy
EtOH/H,0
2) DBUITol
84-1 84-J
1) KOH TFA

2) HATU

T EEL
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¥ {EDCM(20 mL)H 22 84-A (1.6 g 5.9 mmol)ZE A 100-mL [B] JiE J&

o K HER &Y LA £ 0C o 1818 IR N E AT - & T 48 Bt ST (Dess-
Martin Periodinane)(4.9 g 11.7 mmol) - A B K IERSYWHLZET
B3N - B 1% > BEHEACKEE-EOAERBNE L =B /E
Pk AL 7 65 P) LUR (£ 84-B - LCMS-ESI™ (m/z) @ [M+H]" % {H
270 o
B2

¥4 THEH1 (30 mL)2 84-B(1.3 g > 4.8 mmol)#E A 100-mLI[E] [iE J&

- B RIEREVMAREE0T - 128 IR Tebbes A B (£ H EF 205
M- 19.4 mL - 9.7 mmol) o #A1& K K2 IR & V)15 = R T2/ < s
EEMABIEZE0C « MM NaHCO(5 mL)PURHR IE - RS Y

o

R NS 15588 B BB % T BIE - IDCM (2 x)ZE K IE8f -
fE R ZE RS & OF 2 DR G#E M 6E H Ol M8 -EtOAclE By B IR 2 = B8
JE AL 6k Y DLfE £ 84-C - LCMS-ESI™ (m/z) @ [M+H]"$$ H {F :
268 o
B3

BPd/C(0.18 g)n%E84-C(0.9 g+ 3.4 mmol)fEEtOH(20 mL)H 7 /&
RN » R & EH T IEF 3N - KR &Y BB R %
JE AL R R R i DL fi 84-D o LCMS-ESI™ (m/z) @ [M+H]"$ H H :
270 o
£ ER4

B £ THF(6 mL)H 2 84-D(0.9 g > 3.3 mmol)ZE A 100-mL & Ji§ &

c FE-T8C MRHFESY) - 12 AIIMETHF(13.2 mL > 26.4 mmol)H
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1815245

Z2.0 M LiBHy = 281% # Z fEJR & Y IR G AE = 0 T #RE3/IEF - 2818
52 e R & ) FHEtOAc(100 mL )% 6 Il 12 1% 3 i 7K (Ho % i) - Re — {
Moy B~ 1% FIEtOACZE HU/K M & 70 Fe i — il A #& & o0 & 6F » F Kk
W G AL B NaSO4FZ IR » R 4E 2 1% - #& M A C e M -EtOAClE & /5
ik < S BREM A (LEeRY LLIE L 84-E - LCMS-ESI™ (m/z) :
[M+H] 23 {E : 242 -
HERS

¥ AETHF(15 mL)F 2 84-E (0.4 g > 1.66 mmol) ~ =% (0.96 g »
3.6 mmol)FIELREE E5 7 (0.39 g 2.7 mmol)#E A 100-mL B HEHE - 2A1%
B IEREY LA Z0C U #EE - KDIAD(0.7 mL » 3.6 mmol){g 1 fil
EREREGY - BRIERGYIEZRTRAEBK - B 2% > BHE
A C M -EtOActE B A IR < S B E MA@ LR ek Y LLIR £ 84-F -
LCMS-ESI* (m/z) : [M+H] 2 (g : 371 -
B 6

44 B K & (0.3 mL)fi1 % 84-F(0.55 g » 1.5 mmol)EtOH (20 mL)fy
B BMRIEREMMBAZETOC BBHI/NGE - BIEREERE 2%
i 8RR 4 LU ff£ 84-G - LCMS-ESI™ (m/z) * [M+H] "33 {H * 241 -
ERT

AT Z (10 mL)H 2 84-G(0.35 g > 1.4 mmol)F184-H(0.5g, 1.4
mmol)ZE A 100-mL [E i B o R AE7K(10 mL) o 2 bk BE S #(0.24 g »
2.8 mmo) & IEREY - ARFIERSYALZE R TEHER
KR &Y EtOAC(S0 mL)FifE R F 7K (2 )%k - FIEtOAczs B /K 14: &6

» B A BEE 2 & 6F > #28 (NaxSOs) » KR4E - R 841122 A
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1815245

— S 4t T ERR T#EZE - LCMS-ESI* (m/z) @ [M+H]"8$ 37 {5 :

583 o
B 8

A4 N HCl/ ki (8.2 mL)H 2 84-1 (0.84 g - 1.4 mmol)5e
100-mL rbf « A& R IER S0 N LNT - B 1% > &
50.74 g Y - HFREYADBUL.L g 7.2 mmol)A fE £ B £ (10
mL)$ o B REEREYIMEE110C HBHIUNE - BiE 1% FEHE
A C e 3 -EtOAClE B Bt i 2 = B e A A AL B 6r ¥ DA (£ 84-T -
LCMS-ESI* (m/z) : [M+H] 28 (& : 409 -
B9

¥4 4£ THF (5 mL)FfIMeOH (5 mL)H 22 84-J (0.4 g > 0.98 mmol)#E A
100-mL[E[JXBEHR » # IN KOH(3.0 mL)fl £ KIE R &) - A&k K IE
REYAER T NG - FEHRMIN HCL (3.0 mL)RE & Y B
bR 212 > HEGVEREG x\)— LA - HHEHEE - 2,4,6-
=& FEH B 0.32 g 1.96 mmol) ~ N,N-— 5 & 7 # (DIPEA)(0.63
g 4.9 mmol)fITHATU(0.74 g > 1.9 mmolEfE/EDCM (10 mL)F - ¥
IER &AL =R T2/ - KR &Y M EtOAc (100 mL)# & K
A B FINaHCO5(2x) ~ 81 FINHCL(2x) 5 il 48 38 Na, SO4RZ IR < R4
% HEEENEMELWE FHCRE-EOACH (L iz H 2 Y DL L 84-
K o LCMS-ESI* (m/z) : [M+H] &34 {8 : 538 o
FEE10

£ TFA (6 mL)H 22 84-K(0.5 g > 0.93 mmol)#E A 50-mL B i /& i
Koo BMRIEREGYIEZR TR0 8# - B2 1% BHEMLRBE
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1815245

£ BB L FHEtOAc-MeOHA Lz H B Y LI L& 84 - 'TH-NMR
(400 MHz » &.f5-d) & 10.37 (s, 1H), 8.28 (s, 1H), 6.65 (t, J = 8.1 Hz,
2H), 4.80 (s, 1H), 4.77 - 4.52 (m, 3H), 4.08 (d, J = 13.1 Hz, 1H), 3.88
(d, J =12.3 Hz, 1H), 2.47 (d, J = 3.2 Hz, 1H), 2.35 (s, 1H), 2.16 (ddd, J
=14.3,11.2, 3.6 Hz, 1H), 1.93 - 1.57 (m, 3H), 1.29 - 1.19 (m, 1H), 1.17
(d,J =7.0 Hz, 3H) - ""F-NMR(376 MHz > & {}5-d) § -109.24 , -111.98 -
LCMS-ESI* (m/z) : S5 {H : 448 -
&85
{E& ) 850y Bl 5

(6aS,7R,118)-1- ¥& -2,13- — fil & -N-(2,4,6- = & £ H £ )-
6,6a,7,8,9,10,11,13- /) E,-2H-7,11-85 B EL 0L BE 3 [1',2" ¢ 4,5]0E 08 3 1,2-

al U -3- I
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O OH
85
COOEt COOEt COOEt
J ey NIS N"H\ BuzSnH, AIBN “H 1) Hp, Pd/IC HCI _
N> . DMSOH,0 \ NT"\ 2) Boc,0
HO 5
PH | Ph HO Ph
85-A 85-B 85-C
COOE COOEt COOEt
““H _CICSOPh Iy Bu,SnH i LiBH,
N. T N. AIBN N. - "
N Boc N Boc Boc
HO PhOSCO
85-D 85-E 85-F
1} H,NNH,
. o~ ~COOE
QB0 A A, - NaHCO;
PhthNH N O OBn 85 _
PPhg, DIAD o 3nct
NSO 4)DBU
Boc
85-H
HH 0 F
COOEt P N
= 1) KOH _ N ﬁ/\/(j\
o 2) 2,4,6-F;BnNH,, HATU, DIEA 1 N g F F
OBn O OB”
85-K

R

£ A5 I N- B 3% 30 B 52 B (885 mg > 3.934 mmol) B ji% 85-A(1100
mg > 3.855 mmol)fEDMSO(6 mL)F17K(0.75 mL)H Ay AR/ AEZE 5 T 1
o2 hztg > RN AMN-BLIE NG o0 i (88 mg > 0.391 mmol) & i Py
FERGYAZR THEHLS h FEREORIERESYHEOACHRE » &

25 188 H(FEFHEREHE)

C243842A docx

110146626 FEESE A0101 1102069174-0



1815245

FA10 % NaS,0;7K AR AINaHCOs /KB RIVEE Y (~1 + 4R EY) 1%
H 28 A K (A — S8 /K) L - FEtOACZEE KRS 7 2 & » A %
B & ff 0 H2kE(NaSOy) » FORYE - #& I {EH C e 8H-EtOAClE BB i
R BRI A LR Y LLIES85-B - 'TH-NMR (400 MHz - CDCl;)
§ 7.51 - 7.44 (m, 2H), 7.33 - 7.17 (m, 3H), 4.22 - 4.05 (m, 2H), 4.02 -
3.86 (m, 2H), 3.77 (d, J = 5.3 Hz, 1H), 3.54 - 3.44 (m, 1H), 3.27 (t,J =
4.5 Hz, 1H), 2.75 - 2.66 (m, 1H), 2.30 (dddd, J = 14.8, 13.1, 7.2, 5.8 Hz,
1H), 2.14 (dddd, J = 14.8, 13.0, 6.1, 2.1 Hz, 1H), 1.97 (d, J = 8.9 Hz,
1H), 1.58 - 1.46 (m, 1H), 1.45 - 1.34 (m, 4H), 1.24 (t, J = 7.1 Hz, 3H) -
LCMS-ESI* (m/z) : CisHysINOs; > [M+H]" 51 E & : 430.1 ; S B (H
430.0 -
A ER2
F£100°C T & #£ 85-B(993 mg > 2.313 mmol) ~ AIBN(305 mg -
1.857 mmo)FIF(E="T E$%(1392 mg > 4.799 mmol)7E HH # (15 mL)H
AR -2 hztg » BRIERESY A48l 2% R » FHEtOACH B - KA K
FOEE K e - FEtOACZE R /K MEES 70 218 » AR 7 & 6f - T2
(Na,SO4) > FORYE - #E AR EH S -EtOAclE B AT ik 2 =B g A
MALTR R Y DL JE 15 85-C « 'TH-NMR (400 MHz > CDCl;) & 7.57 - 7.49
(m, 2H), 7.32 - 7.23 (m, 2H), 7.23 - 7.15 (m, 1H), 4.24 - 4.02 (m, 2H),
3.97 (q, J = 6.7 Hz, 1H), 3.83 (d, J = 5.1 Hz, 1H), 3.48 (t, J = 4.6 Hz,
1H), 3.19 - 3.04 (m, 1H), 2.58 (p, J = 4.0 Hz, 1H), 2.30 (dddd, J = 14.7,
13.1, 7.0, 4.5 Hz, 1H), 1.98 (d, T = 11.2 Hz, 1H), 1.64 (tdd, T = 13.3,

6.2, 2.6 Hz, 1H), 1.49 - 1.33 (m, 3H), 1.37 (d, ] = 6.7 Hz, 3H), 1.32 -
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1.26 (m, 1H), 1.23 (t, J = 7.2 Hz, 3H) © LCMS-ESI* (m/z) : CisH;6NO;
Z[M+H]|TEFE{E - 304.2 ; SEIH{E - 304.1 o
7 ER 3

EH, 5 B T #E85-C(725 mg > 2.39 mmol)FI1{EEtOH(25 mL)~
20% Pd(OH)2/C (351 mg)MIA{E 1 %5E (0.9 mL)f 24 N HCIFVE&EY) - 2
hr#% BERKERSY - IE4%JER o LCMS-ESI" (m/z) :
CioH1sNOs Z [M+H]'5+ B * 200.13 ; #F3R{E : 200.1 - FF 5 ax 4y Bl &

— B (x 2) 2 1% - AERHIN,N- RN E LR (DIPEA)(1.2 mL -

6.889 mmol)AF > ¥ {ETHF(15 mL)H > 565 ¥ F1Boc,O(720 mg > 3.299
mmol){E Z )i THEHE - 1 h21& » K JER S Y H KB K HEtOAc(x
2)ZEHL » KGR BAREIY <& > & &6 2 2 DY H2 8 (NaxSOs) K
R FEMEAHC B -EOAE HIBM R L =R LB LUER
85-D > HEH A EMYIESY - '"H-NMR (400 MHz > CDCl3) §
4.42 -3.97 (m, 5H), 2.62 (d, J = 5.6 Hz, 1H), 2.45 - 2.26 (m, 1H), 2.25 -
2.15 (m, 1H), 1.80 (td, I = 13.7, 6.7 Hz, 1H), 1.66 (dd, ] = 12.3, 6.6 Hz,
2H), 1.55-1.70 (m, 2H), 1.47 (s, 2H), 1.42 (s, 7H), 1.28 (dt, T = 9.5, 7.1
Hz, 3H) - LCMS-ESI* (m/z) : CisHyNOs 2 [M+H| 51 & (& : 300.2 ; %
HAE : 299.7 -
ER4

FEOC TR &L (U B %5 B5 (0.3 mL > 2.169 mmol)jf % 85-D (568
mg > 1.897 mmol)FIMEEE(0.25 mL > 3.091 mmol)fE THF(5 mL)H %
K HAR R E AR IBEMEYE - f£0C T~30 minZ & » IR 055 4h itk e
(0.3 mL > 3.709 mmol)F1 &8 (B & A& #f5(0.3 mL » 2.169 mmol) - {£0
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CTLs WilfEZ R T hztg - BREYVIRY - WK Eek Y IE BT
EtOAcHIZKH « 73 —J&g 2 1% » KA A 70 F~0.1N HCI » NaHCO; 8
FIK S ~ FMIE KL - FEtOACZERUK M 7 2 1% » & & 6f 2 A 1%
B0 oy B2 1 (NaaSOy) » B 4 o #5 1 F EtOAc/ S A 1F R B th IR 2 &
B AT R A AL R ER Y LLIE £ 85-E - 'TH-NMR (400 MHz » CDCls) § 7.47
- 7.37 (m, 2H), 7.30 (t, ] = 6.9 Hz, 1H), 7.11 (dd, J = 8.0, 4.0 Hz, 2H),
5.54 (dt, J =9.0, 4.9 Hz, 1H), 4.50 (dt, J = 9.8, 5.3 Hz, 1H), 4.35 (dd, J
=21.4, 5.0 Hz, 1H), 4.30 - 4.14 (m, 2H), 2.71 (s, 1H), 2.54 (s, 1H), 2.14
- 2.00 (m, 1H), 1.82 (m, 3H), 1.54 (m, 1H), 1.48 (s, 4.5H), 1.45 (s,
4.5H), 1.30 (dt, J = 9.4, 7.1 Hz, 3H) - LCMS-ESI* (m/z) : C2:H30NOsS
Z[M+H]|TEFE{E : 436.2 ; S {E : 435.8

HERS

¥85-E(602 mg > 1.382 mmol) ~ AIBN(182 mg > 1.108 mmol) ~ FI

FIE=T & (608 mg > 2.096 mmol){E H % (8 mL)FHE G P)4E100C
T -1 h & - BYE R IER G WAL A 7K R0 B K 28 k2 i R B
V)5 AL EtOAcH » FIEtOACZEERUK M 7r 2 1% » & OF Z A EL 77
B7 152 (Na:SOs) 45« DAU{E FIEtOAC/ I M8 1E BB M R 2 & B8 ik
GEBer YL EESS-F - ERERZBEYHRESGY - '"H-NMR (400
MHz » CDCl3) 8 4.37 - 4.06 (m, 4H), 2.69 - 2.53 (m, 1H), 2.11 (m, 1H),
1.97 (m,0.65H), 1.93 - 1.80 (m, 1.35H), 1.54 (s, 5H), 1.46 (s, 3.15H),
1.42 (s, 5.85H), 1.27 (m, 3H) - LCMS-ESI* (m/z) : C;1HsNO4.” [M-
C,Hs+H| " EF (& : 228.1 ; &I {H : 227.9 -
B 6
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FARIIAETHF(1.5 mL)# >22.0 M LiBH. » 4l {585-F(420 mg)if
R AETHE(3 mL) 2 &8 @i {EAY8S-FAEOC M - 5 minZ 18 » KR &
Pitr | P17 AR NIARMSEAMETHEF 22.0 M LiBH4(1.5
mL) - FEZE F23 ho % > RIS AMETHEG mL)H 2.0 M LiBH, %
TR SR ~T72 h - (£18 I8 INKE - K R IEREVAEOC TR
HHE—-FRHAKWHEZE - FAEtOAc (x 2)ZEMEY) < 2 Y H K7k
& OF 0 2 (NaxSOy) - KR4S - F MM Chi- EtOAClE &AM
K =B EN A LEer Y LIE4£85-G - '"H-NMR (400 MHz » CDCl;)

5412 (t, ] = 5.3 Hz, 1H), 3.99 (dd, J = 12.0, 7.9 Hz, 1H), 3.85 (dd, J =

\—"

8.0, 4.7 Hz, 1H), 3.73 (dd, J = 11.9, 1.4 Hz, 1H), 2.28 (d, J = 4.6 Hz,
1H), 1.90 - 1.73 (m, 2H), 1.68 - 1.45 (m, 6H), 1.47 (s, 9H), 1.43 - 1.33
(m, 1H) ¢« LCMS-ESI* (m/z) : CoHsNO; 2 [M-C,Hs+H]* 5} & (&
186.1 ; 2¢3R{E : 186.0 o
BT

{ER IDIAD(0.36 mL » 1.828 mmol)i% » %85-G(198 mg » 0.820
mmol) ~ BEEE D2 f# (200 mg > 1.359 mmol)fI1PPh;(488 mg > 1.861 mmol)
FETHF(10 mL) P HERAEOC A THE - F£0°C 130 minZ1& > KRS
PIre a0 NIRRT hoo R KR & PR Hs B 1 E A O b -EtOACfE B
B R Z EBRETAMEE R LLEESS-H » HEH REE Z Y0
JE4 ) o "H-NMR (400 MHz » CDCl;) 8 7.82 (dd, J = 5.4, 3.1 Hz, 2H),
7.69 (dd, J = 5.4, 3.1 Hz, 2H), 4.46 (s, 1H), 4.19 (m, 2H), 3.95 (s, 1H),
2.31 - 2.14 (m, 1H), 2.05 (d, J = 16.5 Hz, 1H), 1.84 (m, 2H), 1.79 - 1.70

(m, 1H), 1.66 (m, 1H), 1.61 - 1.30 (m, 12H) ¢« LCMS-ESI* (m/z) :
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Cy1Hy7N,O4 2 [M +H] 5 EE : 371.2 : S F{{E  370.8
a7

EEBTH/KESREO.145 mL > 3.083 mmol)fjI % 85-H(270 mg >
0.729 mmol)JEEtOH(12 mL )5 BY & & fo i Fr 5 78 AL 70°C TH#EHE - 1.5
hztg » f£0C THRFELhZH - KRS AAI 20T Kk Z 8 (30 mL)#
B o REORGY#IE R SRR o R AR ) 78 R AL CHLClLy H 7078 8 DA
BRRABEWE - KA EIERBEY - K EB185-1 (257 mg > 0.742 mmol)4H
& 7 FEE Y FINaHCO; (131 mg > 1.559 mmol){E 7K (3 mL)#FI EtOH(3
mL)FEZR T -1 hz®  BESYHAKHERE K HEOAc(x 2)%
- AAKERZERY) 2% @ RHARERYIE 6 0 828 NaxSOs) » KR
45 o AT T IEYE (6 mL)H 24 N HCIII ZE 5 ;75 CH,Cl, (2 mL)H
B o AEER T 1.5 hrtg > BB RIBGS I B oK — L L 78 8% - iR eR
#FIDBU(0.6 mL > 4.012 mmoDfE H (5 mL)F B E S WA 100°CAa T
B -1 hztg > /A5 4DBU0.3 mL > 2.006 mmol) ki & & ) 1E
100C T#E#HS1 h EESYEM 2% > 5 A HEtOAc - 20%
MeOH/EtOAcfE K /& M 78 < o B J&g M7 0% 4 (L 7% 6% P DL £ 4 85-1 - 'H-
NMR (400 MHz > CDCl;) & 8.08 (s, 1H), 7.71 - 7.62 (m, 2H), 7.36 - 7.29
(m, 2H), 7.29 - 7.23 (m, 1H), 5.44 (d, J = 9.8 Hz, 1H), 5.10 (d, T = 9.8
Hz, 1H), 4.44 - 4.28 (m, 3H), 4.23 (t, J = 13.0 Hz, 1H), 3.99 (ddt, J =
10.2, 6.3, 3.6 Hz, 2H), 2.44 - 2.36 (m, 1H), 2.29 (dt, ] = 11.6, 5.3 Hz,
1H), 1.84 (dt, J = 10.8, 5.3 Hz, 2H), 1.77 - 1.61 (m, 3H), 1.57 (d, J =
11.7 Hz, 1H), 1.48 (ddd, J = 20.9, 12.3, 5.5 Hz, 1H), 1.38 (t, ] = 7.1 Hz,
3H) « LCMS-ESI* (m/z) : CyHy7N,Os5.2 [M +H]* 51 E{H : 423.2 ; &3
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B 4233 -
& 559

FE R ANIN KOH(1.1 mL)AE > {£ %38 F#H£85-J(214 mg » 0.507
mmol){E THF(4 mL)fIMeOH(4 mL)F A EEY) - 30 min 2 1% > ¥ K JE
EAYEGEE~1 mL » FIN HCI(~1.2 mL)E& {E » 36 1E F§ CH2Cl15(20 mL
x2)ZE B2 Fil - HE KR « )& & 0F 2 22 Y H2 ¥ (NaxSO4) K2R 48 LA
15 B EE - LCMS-ESI™ (m/z) @ CpHasNoOs Z [M +H]" 5 HA{H
3952 ; &IH{E : 3953 -

ERTINN- 2 NE A (DIPEA)(0.62 mL » 3.559 mmol)iF » £
=E T PEH B S (199 mg > 0.505 mmol) ~ 2,4,6- = & 7 H B (130
mg > 0.807 mmol)FfIHATU(304 mg » 0.800 mmol)7£ CH,Cl, (6 mL)H fY
BEY) - 30 minZ 1% 0 R4 B R & YL R IR 67 ) S AL EtOAcH
FA 8 FONH4CIZK B R (x 2) ~ 8 F1NaHCOs(x 2)7K A & M K % -
EtOAcZE R /KM B 77 2 18 » & (A WE 7 & 0f » §28 (NaxSOy) KR
4A o F5 M {E FH EtOAc-20%MeOH/EATE & B M iR < = BR &L B &r ) DA
JE7285-K - '"H-NMR (400 MHz > CDCl;3) & 10.40 (t, J = 5.7 Hz, 1H),
8.42 (s, 1H), 7.68 - 7.54 (m, 2H), 7.33 (ddd, J = 7.7, 6.3, 1.5 Hz, 2H),
7.30 - 7.26 (m, 1H), 6.74 - 6.60 (m, 2H), 5.37 (d, J = 10.0 Hz, 1H), 5.17
(d, J =10.0 Hz, 1H), 4.76 - 4.57 (m, 2H), 4.46 (dd, J = 6.0, 4.3 Hz, 1H),
434 (t, ] = 12.4 Hz, 1H), 4.07 (dd, J = 12.4, 3.6 Hz, 1H), 3.91 (dt, J =
12.4, 3.9 Hz, 1H), 2.52 - 2.44 (m, 1H), 2.32 (dd, J = 11.8, 6.2 Hz, 1H),
1.92 (dt, J = 10.7, 5.4 Hz, 1H), 1.83 - 1.70 (m, 3H), 1.67 (d, J = 11.7 Hz,
1H), 1.52 (dddt, J = 25.5, 17.0, 11.8, 5.3 Hz, 2H) - "F-NMR
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(376MHz » CDCl3) § -109.15 (dq, J = 15.0, 7.5, 7.1 Hz, 1F), -111.85 (t,
J = 6.8 Hz, 2F) « LCMS-ESI* (m/2) : Ca9H,7F3N;042 [M +H] "5} E (&
5382 ; &I H : 5383 -
& 5510

E=EE T H85-K(187 mg » 0.348 mmol ) AfEE =% LB (3 mL)H
WA =R N - 1 h 218 - B8 R R 48 IR 58 6k ¥ 78 fi# /£ CHLCl,
oo ISR A 0.IN HCIZE K 2 1% » FICH.CLy (x 2)EERUKIEES 4
HIEHE 7 & 5 > #2E (NaxS04) » KR %E © #5 i1 i CH2C1-20%MeOH
FECHCLHFE BB TR < S BRE M A A BB e VI LU R 150 mg(96%)
WAEE8s5 - AEEHEA mLERGEF T A EaW8SUESE
(L& %785 « 'TH-NMR (400 MHz » CDCl3) & 12.09 (s, 1H), 10.39 (t, J =
5.7 Hz, 1H), 8.36 (s, 1H), 6.74 - 6.48 (m, 2H), 4.64 (d, J = 5.7 Hz, 2H),
4.59 (dd, J = 6.1, 4.4 Hz, 1H), 436 - 4.18 (m, 2H), 4.12 (dt, J = 12.4,
4.1 Hz, 1H), 2.68 - 2.47 (m, 1H), 2.25 - 2.10 (m, 1H), 2.10 - 1.98 (m,
1H), 1.98 - 1.66 (m, 4H), 1.66 - 1.48 (m, 2H) - "YF-NMR (376MHz -
CDCl3) § -109.23 (ddd, J = 15.1, 8.6, 6.0 Hz, 1F), -112.02 (t, ] = 6.9 Hz,
2F) « LCMS-ESI* (m/z) : CaHy F3N3O4 2 [M +H|*EFEI{E : 4482 5 &
PH{E © 448.3 -
186
{b& Y1861y B {#

(IR,3S.4R,12a8)-7- ¥ -3- FH £ -6 8- — {H] 5, -N-(2,4,6- = &, 7 H £ )-
1,2,3,4,6,8,12,12a- )\ & -1,4-50 BH AL DR g 5 [1,2-a @ 1',2'-d] 0L 0 -9-HH

T Hﬁ‘
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M 0 F
N
NS0 F F
O OH

H
86
COOMe COOMe
bCOOMe s S "
* . N Bu.SnH, AIBN
a art =L cislLE s =) TN .
N H DMSO,H,0 HO Y Ho' N7..m
Ph) " | Ph Ph
86-A s6-B 86-C
COOMe COOMe COOMe
l iﬁ@‘?-%T “H Tebbe rH
1) Ho, Pd/C, HCI _ N Periodinane . AR N
. N, 9 Boc .
2) Boc,0 HO' Boc Boc
86-D 86-E 86-F
OH 0
COOMe
H, PAIC iy _LiBHg “'H PhthNH N
N, N\B PPh,, DIAD “H
Boc CC N ©
86-G 86-H Boc
86
1) HNNH,
o ~COOE 5
2)Et0. A NaHCO; HH
. - \
O _OBn 85 \ OFt 1Ko
STHG No A Ay 2) 2,4,6-F ;BnNH,, HATU, DIEA
4)DBU H & oOen
86-J
HH o F i i |
-~ \ - b N R N
N N TFA H
H — A N A
NoANAy  F . 1 0 F F
O OBn © sfH
86-K
i)
W EEL

1 7% AN -t B B Bfg 55 R (8.888 g v 39.50 mmol)BF > #586-A(10.160
g > 39.48 mmol){£DMSO(52 mL)FI7K(6.5 mL)F §y7E KL =8 T8
P oo 30 min Z 18 - K EF TR € N JE Y] /I EtOAcHs F# - & A & A
NaHCO37K/AER ~ 10 % NaxS: 03 /K 75 i AR /K %k o F EtOAc=E HU/K M

Wy 2tk > FHAKE DGO > 528 NaSOs) - KB4 - BmEHCK

N= AN
/Bl
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H-EtOAcE s th Rz = BEM LA LEBaY U ES E BB B
86-B o '"H-NMR (400 MHz > CDCls) § 7.33 - 7.19 (m, 5H), 4.25 - 4.12
(m, 1H), 3.79 (q, J = 1.6 Hz, 1H), 3.72 (q, J = 6.5 Hz, 1H), 3.51 (s, 1H),
3.47 (s, 3H), 3.31 (dd, T = 3.9, 1.6 Hz, 1H), 2.76 - 2.69 (m, 1H), 2.13
(ddd, T =14.3, 7.8, 1.7 Hz, 1H), 2.08 - 1.97 (m, 1H), 1.91 (dtd, J = 14.1,
4.0, 1.5 Hz, 1H), 1.42 (d, J = 6.5 Hz, 3H) - LCMS-ESI* (m/z) :
Ci6H2 INO; 2 [M+H] S E (g ¢ 402.1 5 3:¥ & : 402.0 -
A ER2

¥ 86-B(12.468 g > 31.07 mmol) ~ {E45 — R T iE(AIBN)(4.082 g >
24.86 mmo)FIE (L= T £4$5(18.047 g 62.22 mmol)fE H % (150 mL)
FHYAEIRAL100C T - 30 minZ 1% - BRIERESGY A2 =R
FEtOACH FE » K A K A B8 /K % W% - FIEtOAcZE B /KM 8 47 2 1% - #F
HWEL 77 & OF » 282 (NaxSOy) » KR %E - 5 h{E H C e 8 -EtOACclE 5
ARz =B EMEZ@LEBGEY — RKLLE B 86-C - 'TH-NMR (400
MHz > CDCl3) & 7.39 - 7.31 (m, 2H), 7.31 - 7.24 (m, 2H), 7.24 - 7.17
(m, 1H), 4.11 (s, 1H), 3.72 (s, 1H), 3.49 (s, 3H), 3.33 (d, J = 3.4 Hz,
1H), 3.27 (d, J = 6.4 Hz, 1H), 2.65 - 2.51 (m, 1H), 1.92 (ddd, J = 13.6,
6.8, 2.4 Hz, 1H), 1.69 - 1.50 (m, 2H), 1.47 (d, J = 10.1 Hz, 1H), 1.41 (d,
J=6.6 Hz, 3H), 1.21 - 1.07 (m, 1H) - LCMS-ESI* (m/z) : C14H22NO3.”
[M+H]*3T &8 : 276.2 ; &5 {H 1 276.1 o
H BR3

EH. 5 B T 25 86-C(4.187 g 15.21 mmol)FI £ EtOH(100 mL)

th 2 20% Pd(OH),/C (1.022 g)FI4E —IEfZE R 24 N HCI(5.7 mL)AJE&
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Yo 15 hzig  BRIEESYEIE  TORGIER - B HHEE—E
LERBE1% - KBERGEWERNT — (8P B o LCMS-ESI"(m/z) :
CsH1sNO; 7 [M+H] 51 &E{E : 172.1 ; S E  172.1 -

R e L H I — L3 2 18 > fERIINN-Z RN E 2
(DIPEA)(8 mL > 45.93 mmol)B% » 7L 28 T B LA THF(45 mL)H > 5%
ER¥IF1B0c,O(5.712 g » 26.17 mmol) - 30 minZ 1% » # R IER &Y AK
MR K FHEtOAc (x 2)ZEHL - F/KERARER M 2 1& K& 0F < ZEHL
Y8z 1 (Na SOy BB A - 5 C e M -EtOAclE B A th R < =B &
i (L RerY LLIES86-D - '"H NMRI B R EE EB YAV E S
#) - "H-NMR (400 MHz > CDCl;3) & 4.20 (d, J = 7.6 Hz, 1H), 4.19 - 4.10
(m, 2H), 4.08 (d, J = 3.5 Hz, 1H), 3.72 (s, 3H), 2.74 (d, ] = 5.6 Hz, 1H),
1.97 (ddd, J = 13.6, 6.9, 2.8 Hz, 1H), 1.88 - 1.78 (m, 1H), 1.79 - 1.50
(m, 1H), 1.46 (s, 3H), 1.38 (s, 6H), 1.31 (d, J = 13.3 Hz, 1H) - LCMS-
ESI* (m/z) : Ci3HoNOs 2 [M+H]*'5TE(E : 272.2 5 8 {H 1 271.6 -
B4

1E 5 R AN FE BT - B T 38 B 5% (Dess-Martin Periodinane)(5.183 g »
12.22 mmol)B% > f£0°C & T 8 # 86-D(1659 mg > 6.115 mmol) {E
CH,CL,(35 mL)HHIER - 5 minZ % > =R THBHEEEGY -2 h
% KRIER SV KET 2 AR AK - IR - &8RRI
NaHCO; %k » 822 (Na:SO4) » KB 4E o #5 M1 I S b JH-EtOAClE 5y
BTR =B ET A LTS ar Y DUE £ 86-E - 'TH NMR &% 8w (A
EE R REY) - '"H-NMR (400 MHz > CDCl3) § 4.43 (d, J = 3.8 Hz, 0.5H),

4.39 (s, 1H), 4.26 (s, 0.5H), 3.75 (s, 3H), 3.10 (s, 1H), 2.24 (d, ] = 4.5
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Hz, 0.5H), 2.19 (d, J = 4.4 Hz, 0.5H), 2.12 (d, ] = 4.4 Hz, 0.5H), 2.07
(d, J = 4.2 Hz, 0.5H), 2.01 (dd, J = 4.5, 2.2 Hz, 0.5H), 1.98 (dt, J = 4.3,
1.9 Hz, 0.5H), 1.80 (s, 0.5H), 1.77 (s, 0.5H), 1.46 (s, 4.5H), 1.40 (d, J =
2.8 Hz, 4.5H) - LCMS-ESI* (m/z) : CoH;NOs.” [M- C,Hg+H]" 51 E & :
214.1 ; EFHAH : 213.8 ¢
a7

A% 0 Tebbea Bl F2 FHZE (7.9 mL > 3.95 mmol) /B » f£0°C T #
86-E(528 mg > 1.961mmol)fE THF(12 mL)F HYBK - /Rl 2% » [HiE
AR AN R 2 2= 0R W AE = R N EFE2.5h o £ #5 R IO 6 A NaHCO; 7K
BIREBRIER B RIERSYAAOC/AEIE - KESYHCHCLIF
Bz TRHEISTE % BIEEGY#EIBWE L BIEEIH
CH2ClL % R JE 68 o 7o Bl RO F Y {8 &6 70 2 1% 7K 14 86 7 F CH.Clo 22
W B ARE 7 a0 > 528 (NaxSOs) » KB - M EH ChEHE-
EtOAcfE B 5 Wik <~ 2 B M A d (L3 ar ) DLE 4 86-F « 'H NMRJ
S PR T ([ e B Y - '"H-NMR (400 MHz > CDCls) § 5.13 (s, 0.6H),
5.04 (s, 0.4H), 4.82 - 4.71 (m, 1H), 4.55 (s, 0.6H), 4.43 (s, 0.4H), 4.29
(d, T = 3.7 Hz, 0.4H), 4.24 (d, ] = 3.7 Hz, 0.6H), 3.71 (s, 3H), 2.84 (s,
1H), 2.14 (m, 2H), 1.75 (s, 0.6H), 1.74 - 1.70 (s, 0.4H), 1.55 (m, 1H),
1.45 (s, 3.6H), 1.37 (s, 5.4H) - LCMS-ESI* (m/z) : C14H2NO, .~ [M
+H] 5P E(E 2682 EFHAE 1 267.6 ¢
BB 6

¥{86-F(333 mg > 1.246 mmol)f120% Pd(OH),/C (53 mg){E EtOH(5
mL)FHDEEYAEHFZE TEA - 30 minZ & > KRS8 8 I R
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45 DLE 4 86-G o 'H NMROG:EEE R —(H i E#EY) - '"H-NMR
(400 MHz > CDCl3) & 4.20 (m, 1H), 4.08 (m, 1H), 3.71 (two s, 3H), 2.68
(m, 1H), 2.06 (m, 1H), 1.80 - 1.63 (m, 2H), 1.63 - 1.51 (m, 1H), 1.44 (s,
4H), 1.38 (s, 5H), 1.13 (m, 3H), 0.92 (m, 1H) - LCMS-ESI* (m/z) :
C14HuNO, 2 [M +H]|* 5T E{H : 270.2 ; E£3H(E 1 269.7 -
BT

FERMPTHEE 22.0 M LiBH4(1.5 mL)E% > f£0°C T 8 #£86-G
(336 mg > 1.482 mmol)fEF THF(5 mL)F VAR - 5 minZ 1% » FREWY
R MR - 2 hZ 18 » IR IMETHFF 22.0 M LiBHs(1.5 mL) ©
=R 21 hZt% » SRS AMETHFH 22.0 M LiBHa(3 mL) « {2/
T3 hztg - KA RAEIST M8 h - MR IEREY LZAI20C KM
KN Z R > FHEtOAc (x 2)ZEHUR &Y 2 1% » W B A W& 7 K7k
W & FF 0 HZBE(NaxSOy) » KIR%E - #5 I {EH C i #H - EtOAc Y & BR
f& #r k4 B 7 62 Y DLEE 42 86-H - '"H-NMR (400 MHz » CDCl3) & 4.95 -
4.09 (br, 1H), 4.05 (s, 1H), 3.82 (dd, J = 11.5, 7.7 Hz, 1H), 3.76 - 3.69
(m, 1H), 3.66 (d, J = 11.5 Hz, 1H), 2.45 (d, J = 4.1 Hz, 1H), 2.03 (dqdd,
J=11.4,7.0,4.5,2.6 Hz, 1H), 1.77 - 1.57 (m, 2H), 1.48 (dd, J = 10.1,
1.8 Hz, 1H), 1.45 (s, 9H), 1.00 (d, J = 6.9 Hz, 3H), 0.93 (ddd, J = 13.2,
4.7, 2.6 Hz, 1H) - LCMS-ESI* (m/z) : C;3sHuNO; 2 [M +H]':} B & :
2422 ; BTAHE 1 241.7 o
a7

R I DIAD(0.40 mL > 2.032 mmol)B§ > ¥86-H(218 mg > 0.903

mmol) ~ BEEEOEf# (218 mg > 1.482 mmol)FIPPh3(535 mg > 2.040 mmol)
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FETHF(10 mL)FHERAAEOCIE|FF - fE0C N10 min 212 > FHEEY
FEEDR NRFE19 h oo SRR S Y0 RS 1 C 5 -EtOAClE BB T
2B A BT e LLE £ 86-1 - 'H NMREE R — {# Jjg 8 2 1%
%) « "H-NMR (400 MHz » CDCl3) § 7.82 (dt, J = 7.3, 3.6 Hz, 2H), 7.70
(d, ] = 5.3 Hz, 2H), 4.53 - 4.26 (m, 1H), 4.26 - 3.89 (m, 2H), 3.89 - 3.65
(m, 1H), 2.28 (m, 1H), 2.04 (m, 1H), 1.82 - 1.65 (m, 2H), 1.66 - 1.43 (m,
7H), 1.38 (s, 4H), 1.19 - 1.01 (m, 3H) « LCMS-ESI* (m/z) : C21H27N,0,
Z[M+H]"51EAE + 371.2; &3H{E  370.8 -

2 ER9

EEBTHKSHO.17 mL > 3.494 mmol)fjl & 86-1(319 mg >
0.861 mmol)f£ EtOH(12 mL)H1 0y 7 & i &f P 15 78 AL T0°C I8 #E - 1.5
htg KRG AR Z0CHAE0C ML hZa - HLEE (25 mL)iR
B o ROR &Y B IE R R R R4S o R R BR V)78 R AL CHLClo o NIl 28 5 LA
B —-—SEAEYE SHMEERESEULESMHEE - LCMS-
EST*(m/z) : C13HasN20, 27 [M +H*EF B : 241.2 5 S:FI{E @ 240.9 -

FH B e B O — e Hh e 4 2 12 > fE =R NP B g - 85-1(300
mg * 0.866 mmol)FINaHCO3(150 mg > 1.845 mmol){£7K(3 mL)FIEtOH
G mL)FHVEEY - 2 h2 1&g > KRS YR KB K HEtOAc (x 2)%
e FKERERYI 2% - BAEERNY & 6F > 528 Na:SOs) > KR
48 o AL EEGET .24 N HCI(6 mL)fin % % & #1742 CH2Clo(2 mL) 1 BY &
e AEER 1.5 hZ 18 - KRR R 4E L B 2R — e 4k 2038 - IR ER )
FIDBU(0.65 mL » 4.347 mmol)fE H K (6 mL)FHVE SWE100C T

FE o1 ht& > /NIN5 4 DBU(0.65 mL > 4.347 mmol) K f£100°C T &£
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BEY 1 hZ&IRIN5FDBU0.65 mL - 4.347 mmol) &z & & P AE
100C THE#SE—25 h KEEYHCHCLAaERKHEHA 3 mLAYIN
HCLZ 7K 3R % % 3 T BB 57 #2 Bk (Na2SO4) K iR 4 - %8 1 £ H EtOAc-
20% MeOH/EtOAcfE By /A th R < =B Eth A4 LB er Y LLE 4 86-T -
'"H-NMR (400 MHz > CDCl;) & 8.09 (s, 1H), 7.70 - 7.62 (m, 2H), 7.37 -
7.27 (m, 3H), 5.48 (d, J = 9.9 Hz, 1H), 5.16 (d, ] = 9.9 Hz, 1H), 4.53 (s,
1H), 4.38 (m, 2H), 4.11 (m, 1H), 3.97 (dd, J = 12.2, 3.0 Hz, 1H), 3.88
(dt, J =12.2,3.0 Hz, 1H), 2.63 (d, ] =4.2 Hz, 1H),2.28 (qd, ] =7.2, 3.1
Hz, 1H), 2.00 - 1.88 (m, 1H), 1.80 - 1.56 (m, 2H), 1.39 (t, J = 7.1 Hz,
3H), 1.07 (d, ] = 6.9 Hz, 3H), 1.04 (dd, ] = 5.0, 2.5 Hz, 1H) - LCMS-
ESI* (m/z) : Ca4H27N2Os 2 [M +H] 51 B {H : 423.2 ; S#FR(E : 423.2
FER10

FERANIN KOH (0.4 mL)E% » £ 28 T#E$#£86-J (83 mg > 0.196
mmol)fE THF(2 mL)FIEtOH (2 mL)F HE-&Y) - 30 min2 & > ¥ JE
B E VIR K RE e F CHLCLJE R A IN HCI1(0.45 mL)#Z (b KM &) 7y
Z 1% » FCH2Cla(x 2)ZEHEY) - & & 0f < 22 Bl 5z ¥ (NaxSOy) KR 4
LLUME 15 #H 2B - LCMS-ESI" (m/z) @ CyHsN2Os Z [M +H]"5F HH -
395.2 ; SF(HE 1 3952 0

ERTINN- 2 NE A (DIPEA)(0.25 mL » 1.435 mmol)BF » £
=om NEFFHBEEZ(69 mg o 0.175 mmol) ~ 2,4,6- =& 7K H (42 mg
0.261 mmol)FITHATU(106 mg » 0.279 mmol)f£CH,Cl, (3 mL)F HI)R &
P) o 30 min Z 1% - R4 K IER &Y R TS 6R Y A BE AL EtOAcH » 6
FINH CIK B & (x 2) ~ B FINaHCO;/K A (x 2)F1EE /K % % o FEtOAc
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ZHOKME 2 1% » & (A HERE 0 & 0F 0 #5282 (Na SOy KR 4E - #5
i 5 FH EtOAc-20%MeOH/EtOAcfE K5 th R < =g 2 LR ey
LLjE7586-K « '"H-NMR (400 MHz > CDCl;) & 10.40 (t, J = 5.7 Hz, 1H),
8.40 (s, 1H), 7.66 - 7.51 (m, 2H), 7.36 - 7.29 (m, 2H), 7.29 - 7.23 (m,
1H), 6.71 - 6.61 (m, 2H), 5.36 (d, J = 10.0 Hz, 1H), 5.18 (d, J = 10.0 Hz,
1H), 4.73 - 4.58 (m, 2H), 4.53 (s, 1H), 4.22 - 4.11 (m, 1H), 4.03 (dd, J =
12.4, 3.1 Hz, 1H), 3.81 (dt, J = 12.3, 3.1 Hz, 1H), 2.68 - 2.59 (m, 1H),
2.29 (dddd, J=11.4,7.1,4.7,2.4 Hz, 1H), 1.94 (ddd, ] = 13.5, 11.2, 4.6
Hz, 1H), 1.88 - 1.67 (m, 2H), 1.06 (d, J = 7.0 Hz, 3H), 1.03-1.09 (m,
1H) - "F-NMR (376 MHz > CDCl3) § -109.14 (ddd, J = 15.2, 8.7, 6.2 Hz,
1F), -111.86 (t, ] = 7.0 Hz, 2F) - LCMS-ESI* (m/z) : [M +H]" ~ & EH
Ca9H27F3N;0,4 0 538.2 5 #FH{H : 538.1 ¢
TR

1 86-K(61 mg » 0.113 mmol )AL =& L B (2 mL)H 6 /£ 2= 0f T
P o 1 hz & » KBBR8 U0 R 78 67 ) 78 g /£ CHClo - FHO.IN
HCUE MR E R Z % » A CH2Cla(x 2)ZEHUKMEER 51 » A EL o7 & 6F
HZ It (Na2SO4) » KR 4E o #5 {8 FHAE CHLClLa 1 Y CH2Cl2-20% MeOHfE
BEtmizaREghEid Bl ES{L&Y86 - 'TH-NMR (400
MHz » CDCl3) & 12.02 (s, 1H), 10.40 (t, J = 5.7 Hz, 1H), 8.35 (s, 1H),
6.63 (t, ] = 8.1 Hz, 2H), 4.62 (d, J = 5.7 Hz, 2H), 4.59 (s, 1H), 4.22 (dd,
J=12.2,3.5 Hz, 1H), 4.13 (t, J = 11.9 Hz, 1H), 4.05 (dt, J = 12.0, 3.1
Hz, 1H), 2.77 - 2.70 (m, 1H), 2.31 m, 1H), 2.09 - 1.93 (m, 1H), 1.93 -

1.81 (m, 2H), 1.10 (ddd, J = 13.9, 5.0, 2.1 Hz, 1H), 1.02 (d, J = 6.9 Hz,
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3H) - YF-NMR (376 MHz » CDCl3) § -109.22 (ddd, J = 15.1, 8.7, 6.1 Hz,
1F), -112.05 (t, J = 6.9 Hz, 2F) - LCMS-ESI* (m/z) : [M +H]* 2t &
(B C2oHy1F3N;Oy : 448.2 ; S5 {8 : 448.3

& 5187

M -5 - e A VU &, - 2 H- T R - 3- 3 1Y 2L

CH OH

0
[
d CeCls, NaBH, ﬁ H,, PAIC (\'j\
0
© NHCbz © NHCbz NH;

(+) (+F)

T Eil

4 (5- 11 %8 PO 48, -2 H-DR 09 - 3- ) % 6 B % 1 6 (740 mg > 3.0 mmol)
AAALHF (LD EKEPI(1.12 g0 3.0 mmol){E20 mLE B 5 B9 5 % 4
E0°C I T 3 RN G (£ 45 (120 mg » 3.2 mmol) « i fZ JE 3R & 71 1
0C T HEAS oy 8 HL 28 (R BB FOR AN mLPY I > BE 4L 500 T B 9
SUNBF o M B2 M SR 53 A K R S R I 2 T L KR R TR 2
TP R 2-TH G2 A B TR SRR AR 0
G o FOFE 15 B8 BT 34 (0-100% EtOAC/T 5% ) (L 7% 8 1) AR ft P
T ((3R,55)-5- V0 & -2H-IR g -3-E ) HEE IE -2 H g - 'H-NMR (400
MHz » &.{5-d) § 7.39-7.26 (m, 5H), 6.06 (br s, 1H), 5.07 (s, 2H), 3.86-
3.70 (m, 2H), 3.69-3.47 (m, 4H), 2.00-1.89 (m, 1H), 1.76 (d, J = 13.5
Hz, 1H) - 153 R B2 5t R -
& B2

1 10wt% Pd/C (255 mg)flZE ((3R,5S)-5-¥% PU &, -2 H-IR 17 - 3- 5 ) &
B2 IE-%5 F B (290 mg > 1.16 mmol){ES mL 1 : 1 DCM : EtOHF &9 3%
T e R SRR ) BT B 180N FE AT R 8 8
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i HABEHRE - —HIRWEIEE - 5 3IH-5-F & U E-2H- K g -3-
AL DA B AT -
F 588
{E& 881y B

'(2R,58,13aR)-N-(3- & -2- & & H A )-8 ¥ -7,9- — ] & -
2.3,4,5,7,9.13,13a- J\ 4, -2,5- 85 B L Ok BE 3F [10,2' ¢ 4,570k o 3 [2,1-

b][1,3]5 & ME-10- Eﬁ'
2RSS %

EE Y8815 LI LI E &Y 150y /7 =0{E I (3-5-2-F A &) H BZ X

B (A-E FEE)H R o 'H-NMR (400 MHz > & {5-d) & 10.43 (br s,
1H), 8.34 (br s, 1H), 7.32-7.24 (m, 2H), 7.02 (t, ] = 7.9 Hz, 1H), 5.36 (d,
J = 9.4 Hz, 1H), 5.30 (s, 2H), 4.70 (d, J = 6.0 Hz, 3H), 4.24 (d, J = 12.0
Hz, 1H), 4.00 (dd, J = 12.7, 9.5 Hz, 1H), 2.18-1.96 (m, 4H), 1.96-1.83
(m, 1H), 1.60 (dt, ] = 12.4, 3.1 Hz, 1H) - LCMS-ESI* (m/z) :

Co1H oCIFN;Os [M+H] 5 & (g : 448.11 ; S5E{f : 448.2 o

1189
(L& 89Ky 14 1
(2R,55,13aR)-N-(2,5- = # % B # )8- 5 -7.9- = il & -

2,3,4,5,7,9,13,133‘ /\ F:TE(A _2:5_§E E'El % HH: l]% 9\:1,: [1':2' : 4:5] HH: [[# 9\:1,: [2:1_

bI[1,3]14, &1 - 10- WG
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i h 0 F
:\¥/\N\ H
N
o
Ho oH F
89

EE&W8IH LI L EE w158y R ERQ.5- & R 5 )H M
B (4-@ ) sl o '"H-NMR (400 MHz » & {5-d) & 10.32 (t, J =
5.8 Hz, 1H), 8.31 (br s, 1H), 7.15-6.89 (m, 2H), 6.86 (d, ] = 8.5 Hz, 1H),
5.40 (d, J = 9.3 Hz, 1H), 5.24 (s, 1H), 4.67-4.51 (m, 3H), 4.35-4.28 (m,
1H), 3.99-3.90 (m, 1H), 2.16-1.85 (m, 5H), 1.60-1.50 (m, 1H) - LCMS-

ESI* (m/z) : C21H19F2N305Z[M+H]+§ :E:{E : 432.14 ; ééé Eﬁ {E :

432.2 o
g {190
{E&P908y B 5

(IR,48,12aR)-N-(3- & -2- & & H £ )-7- ¥ -6,8- — fl] & -
1,2,3,4,6,8,12,123—/\%—1,4—%Eﬁ%:ﬂttl]%#[l,z—a : 1')2'—(1][[&[:[[#-9-'5‘3

i

90
EE&Y0 & LEM I EEY4189 FRERHG-ZR-2-8FK ) H MR
B (2,4,6-Z G EE)HERFE - 'TH-NMR (400 MHz > &f5-d) § 9.22 (s,
1H), 8.79 (s, 1H), 7.39-7.28 (m, 2H), 7.06 (t, J = 8.0 Hz, 1H), 4.89 (s,
1H), 4.70-4.56 (m, 3H), 4.06-3.83 (m, 2H), 3.04-2.88 (m, 1H), 2.77 (s,
1H), 1.97-1.58 (m, 6H) - LCMS-ESI* (m/z) : C;HsCIFN;0, [M+H]"
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SFEIE - 43211 5 32 1 4322 -
g 91
(7 EY
(1IR,4S,12aR)-7- & -6,8- — fH] & -N-(2,3,4- = &, ** H £ )-

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

i Bz
0
H H .
N 2
b 0 F
O OH
91

EEPIVRDBEUNEEWAIN HERAQIAZFRE)H K
REQA46-=FEE)HBEEM - 'H-NMR (400 MHz » &{5-d) & 10.25
(s, 1H), 8.45 (s, 1H), 7.10 (d, J = 5.1 Hz, 1H), 6.90 (d, J = 8.7 Hz, 1H),
4.89 (s, 1H), 4.63 (s, 2H), 4.22 (d, J = 11.6 Hz, 1H), 3.93-3.73 (m, 2H),
2.71 (s, 1H), 1.97-1.57 (m, 6H) - LCMS-ESI* (m/z) : C;H;sF3N;042
[M+H]* 5 E{E : 434.13 5 2B {E : 434.2 ¢
5192
& 920 B

(1R,4S,12aR)-N-(4- £, -2- & 3 H £ )-7- 58 -6,8- — fl] & -
1,2,3,4,6,8,12,12a- )\ &,-1,4-25 £ O BE 3£ [1,2-a © 1',2'-d]0H 0 -9- FH

i
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EE&2G LEL N EE Y418y R EH@G-F-2-F R B HER
B (2,4,6-= @K E)HEBERF o 'TH-NMR (400 MHz > &{}-d) & 10.28 (s,
1H), 8.41 (s, 1H), 7.29 (s, 1H), 7.11-6.95 (m, 2H), 4.85 (s, 1H), 4.57 (s,
2H), 4.22 (d, ] = 10.2 Hz, 1H), 3.81 (q, J = 13.9, 13.1 Hz, 2H), 2.68 (s,
1H), 1.99-1.50 (m, 6H) - LCMS-ESI* (m/z) : C5H9CIFN;047 [M+H]"
SFEIE - 43211 5 32 1 4322 -
E 193
E& 936y 8L

(1R,4S,12aR)-N-(2- & -4,6- _ & % H £ )-7- ¥ -6,8- _ fll & -

1,2,3,4,6,8,12,12a- )\ & -1,4-50 B AL ML OE - [1,2-a ¢ 1',2'-d] 0L 04 -9- HH
HH i i
N ™
H o Ci F
O OH
F N F
Bfi@ CuCn, Pd(PPhy), _ ‘Xi BH; DMS H,N
cl F cl F cl F

Mo o F
rea, QN H“(j
N g ¢ F
H
O OH
9

26 208 H(ZEFHERHE)

T Hﬁ‘

C243842A docx

110146626 FEESE A0101 1102069174-0



1815245

TR

B 2-78-1-8-3,5- _ & & (540 mg > 2.4 mmol) - & 1kt o= i (436
mg > 4.87 mmol) ~ EE(ZFREBE)FE(63 mg > 0.05 mmol)FE A S mLEUR
/N EE - A ZE/ MR ETE o BRI 5 mL fi B DME o &%
HAGAANOC Tm#E I8/ - HABLBEWmE - MMEERI :
INH,OH * NH4Cl(aq)RJ X ~ 5% LiCl(aq) i A1 B /KSR % - 2418 A A
KB B BERZEE > BUE 0 ROBRYE - BT EENIA000% o)
b BB ek Y DLIR (H2-F-4.6- “H A HHF - 'H-NMR (400 MHz » & {5
-d) §7.13 (dt, J = 8.0, 1.9 Hz, 1H), 6.93 (td, J = 8.5, 2.3 Hz, 1H)
B2

i B He -DMSAE THF (0.6 mL) 9 #Y2MIA 78 /il 22 2- F.-4,6- & K H
B (210 mg > 1.2 mmol)f£2.4 mL THFFHYE IR - (£ R &)1t [
SUmE NREEISNE  BEFTARARIESL - HEGYEARNR3 mL
THFH » @l Z20°C > /NG AR ITHCI(aq) Z 6MIE R - Wb (& & 97 [0 2 [0]
3088 o KR IEREGEYIH R AA £0C 1 H4M NaOH(aq)z # - H
DCMZH/KH » Haff L ARMEE AT E - BIE - REY -
F5 M = BRE M1 A (0-10% MeOH/DCM) &L HH B3R 67 P) LU £ (2-5-4,6-
CEEEOH B o "H-NMR (400 MHz - % {5-d) & 6.95 (dt, J = 8.3, 2.1
Hz, 1H), 6.76 (td, J = 9.4, 2.5 Hz, 1H), 3.94 (d, J = 1.9 Hz, 2H) -
A B304

B 93-A(74 mg > 0.11 mmol) ~ (2-5F-4,6- _ & A E)H 7 (48.5 mg >
0.27 mmol) ~ HATU(100 mg » 0.26 mmol) I N,N-— 5 5 £ 7 Bz (0.1

mL > 0.57 mmoDff1 mL_HHIZF B RAEZEE TEE—/NIF > [

26 209 H(GERHERHE)
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FF#5 A LCMSE Z £ 93-A5C 28K M 93-BIE L « INHIITFA(0.65 M)l
BEYEE M NMERE— /N o IEEFRIIT mL DMF - 281% K R &
Yo s B B 2 HPLC(ACN/H,0 + 0.1% TFA)&EDLIR B &Y
93 - 'H-NMR (400 MHz > DMSO-d¢) & 10.41 (t, J = 5.7 Hz, 1H), 8.33
(s, 1H), 7.41-7.26 (m, 2H), 4.72-4.57 (m, 3H), 4.43 (dd, J = 12.5, 3.6
Hz, 1H), 3.94 (t, ] = 12.4 Hz, 2H), 3.77 (dd, J = 12.4, 3.6 Hz, 3H), 1.87-
1.67 (m, 3H), 1.67-1.45 (m, 2H), 1.43 (d, J = 10.4 Hz, 1H) - LCMS-EST*
(m/z) : Co1H1sCIF,N;0,7 [M+H] "5+ (& : 450.10 ; S HE{E : 450.2 ¢
{5194
&40y B 7

(1R,4S,12aR)-N-3£ FH £ -7-¥8-6,8- il 5,-1,2,3,4,6,8,12,12a- /& -
1,400 B R BE HF(1,2-a 0 1',2'-d] L 0f-9-HH il

o)
H H
= N\ﬁ
NN
H
O OH

94

EEePIOMZLUEUMME e 418y T N EREEHEAE(2,4,6-=
SIEEH RS H o 'TH-NMR (400 MHz » G&{}5-d) § 10.37 (s, 1H), 8.26
(s, 1H), 7.37-7.19 (m, 5H), 4.55 (d, J = 4.8 Hz, 1H), 4.34 (d, ] = 5.7 Hz,
1H), 4.23 (d, J = 9.8 Hz, 1H), 4.09 (d, J = 28.2 Hz, 1H), 3.78 (d, J =
10.9 Hz, 1H), 3.64 (d, J = 13.2 Hz, 1H), 3.14-3.01 (m, 1H), 1.91-1.49
(m, 4H) - LCMS-ESI* (m/z) : C21H2 N30, [M+H]* 5 B {& : 380.16 ;
LA : 380.2
195

26 210 H(EGEHERHE)
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F M 3-((1,3- Z I 5 A R g ek -2-F D) B A )-2- R AR [2.1.1]2 f7-2-
HHE =4k -T E595-AF195-BaY 2L

0
HO i
ERRE ool ;j/\N £ HPLC
/ ™
N, DIAD, PPh; N\B Q Lux fR4E3-2
Boc )

ot
(+F)

R EERA

B 1

¥ RNEEE ZHiEE(0.35 mL > 1.8 mmol)f£ 1 ml THF (%4
BB SN HTES-(RH E)-2-F M EER2 1Sk 2-HE =4%-T B
(285 mg > 1.34 mmol) ~ = (425 mg > 1.62 mmol)FIEk B o8 iz (240
mg > 1.62 mmol){£9 mL THFF Z0C AR - BRIERESYHEE =

C P00 88 o A E RORYE 0 HEMRSEENTA0-25% EtOAc/
O e ) &l (C DUSR B 2 AN E TR &) 2 3-((1,3- - fHll &5 &= S 05| R Ok -2- )
HE)-2- B EIR2.1.1CRE-2-HE =4k-T f5 - LCMS-ESI* (m/z) :
CioH23N,O4 7 [M+H] 51 B(E : 3432 S:FH(H : 342.8 ¢
B2

SN OH T 3-((1,3- {8 &5 Ak B2 mg| R Uk -2- 86 ) BH BE )-2- S A BB ER [2.1.1]
Che-2-H B =4k- T E(655 mg > 1.91 mmol)#E i1 FEHPLC f£Lux#k
WE2ENRELEHIBAN Ry BUREENRESHEEBPY A Z F 1
95-A(% — AN IE)FIS-B(E A1) < BR9S-A 144 mg > 98%ee

(BE LA ARA) © BAFL95-B - 242 mg > 49%ee (REH TLAT R AL ©

5211 HEWRAS)

C243842A docx
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g 96
& Y961 8L i
(IR,3R,11a8)-6- ¥& -5,7- — fil & -N-(2,4.6- = & % H X )-

2:3:5:7:1lglla‘f_\‘%_lH_la3_§EE'El%HH:D%#[laz_a]ﬂtt[]%#[laz_d]ﬂtt [[#_S_

o
H H I
N S
H o F F
O OH
96

HH i Fz

0
R T % Namco
. ? O A Ay ’ 8
N NH,NH, NH, O oBn 6B
_NHNH, .
N N,
‘B&R Boc 2) HCI
95-A 96-A 3) DBU
! 0
N S0 2) HATU, DIEA
0 OBn 2,4,6-F;BnBr
96-C
F
H O H 0 F
SN N TFA :
;:‘\;/ - H/j@\ th‘,l/\N x ﬁ/Ij\
o F F XS0 F F
O OBn O OH
96-D 96
(B RLEEARAD

BRI
7K & (0.5 mL > 10.3 mmol) il & F ] #J95-A(141 mg - 0.41
mmol » 98% ee > RAEH THERALEEI mLARE FHYERILAETOC T

5212 HEWRAS)

C243842A docx
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B IS/NIF LU R A @B TR L5 2 96-A - 35T EIER FRIERS K&
RO 4R 0 DUH B T o
B2

M HI96-A (0.41 mmol &%) - 96-B (430 mg > 1.25 mmol)FIfH
B & #1(69 mg > 0.82 mmol)f£2 mL JKA2 mLZEE F 0V & VIHE = |
TR HEHRIERSYHKMBUZEINN KR IBE=2
et AHAELSEMEE SRR - B8 > BY - FHEEGY Q22
mg)AfE{E1.5 mL DCMA BIRHIAE k= f 24 N HCI (4 mL)i {£ %
NIRRT o FR G R BRI PIHRILE - KifE6 mL H
BE o ZAH B g ) A1DBU(0.3 mL > 2.0 mmol)fE50°C T #9057 8 -
A RERGYHEVRE LEG HL#EM BB N EW0-10%
MeOH/DCM) 4 {E DL $2 £ 96-C - LCMS-ESI* (m/z) : Ci,HyN,05 2
[M+H] 5+ E{E : 395.16 ; S F{H : 395.2 -
B3

¥£96-C(112 mg > 0.28 mmol) - IMEE (LKA K (1 mL) ~ 4 mL
HEEF4 mL THFRDR &Y 208 TRAENS - BFFEESYH &
HE R - #5 AR IM S b | K8 R EEAL - A EAEZI Z 8 H
e o KEOF 2 AR - B8 RIEHERY - HEZETRE %
KR er Y RBIF 15 mL DCM A 3 R 11 = & 7 B B2 (62 mg > 0.38
mmol) + HATU(220 mg > 0.58 mmol)FIN,N- - 2§ £ 2 B (DIPEA)(0.15
mL » 0.86 mmol) - f It 7 IR & W) 16 2= ) T ##E 2/ N DIIR £ 96-D »

HPHEIY) [ By 1T o
$EEA

26 213 H(EEHERHE)
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K= J8 (1.7 mL > 22.2 mmol)iI £ & FH K B Al — & 2 96-D
MHERIERRIEFRIERSMEER TEEIOSE - AR
mLEJDMF » ¥ ER GV BREwER £ ~1 mL > B8 - A8 FHR
HPLC(ACN/7K + 0.1% TFA)&i{E DU b & 7 96 (5k A1 48 ¥ 1788 1k
By o 'H-NMR (400 MHz > DMSO-ds) & 10.45-10.35 (m, 1H), 8.39 (s,
1H), 7.23-7.09 (m, 2H), 4.67 (dd, J = 12.6, 4.8 Hz, 2H), 4.53 (d,J = 5.5
Hz, 2H), 4.20 (dd, J = 11.9, 3.8 Hz, 1H), 4.05-3.95 (m, 1H), 2.96-2.88
(m, 1H), 2.16 (d, J = 7.0 Hz, 1H), 1.97 (d, J = 7.0 Hz, 1H), 1.68-1.60 (m,
1H), 1.53-1.45 (m, 1H) - LCMS-ESI* (m/z) : Cy0H16F3N30,27 [M+H]*5F
EH 420,12 5 EEFH(E ¢ 4202 o
gH97
{E& ) 978 B4

(1S,3S,11aR)-6- ¥& -57- — fH] & -N-(2,4,6- = & 7 H £ )-
2,3,5,7,11,11a- &, -1H-1,3-25 B B 00 BE 3 [1,2-a] 0tk 18 3 [1,2-d ] 0t 0 -8-
HH i 1

O OH
CRRIEH IR

97
EEY97(49% ee » REIEE LR LEVGR LALLM L&Y 68 J7
AR FEY5-B (49% ee» RAEHIIBLE )RS HGER LEAK
(T R 495-A%L 5 o 'TH-NMR (400 MHz > DMSO-ds) § 10.39 (t, J = 5.7
Hz, 1H), 8.42 (s, 1H), 7.25-7.13 (m, 2H), 4.73-4.66 (m, 2H), 4.54 (d, ] =
5.7 Hz, 2H), 4.20 (dd, J = 12.3, 3.9 Hz, 1H), 4.01 (t, ] = 12.4 Hz, 1H),

5214 HEWRAS)

C243842A docx
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2.93 (dd, J = 6.7, 3.4 Hz, 1H), 2.19-2.14 (m, 1H), 1.97 (d, J = 8.3 Hz,
1H), 1.65 (dd, J = 10.4, 7.9 Hz, 1H), 1.49 (dd, J = 10.5, 7.7 Hz, 1H) »

LCMS-ESI* (m/z) : CyoH16F3N304 2 [M+H] 51 5 H : 420.12 ; 2#IH(E

420.2 -
B {198
(B & W98HY B 5

(15,4R,12aR)-3,3- — 5, -7- 5 -6,8- — fil % -N-(2,4.6- = 4. % H 2 )-
1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

i

5215 HEWRAS)

C243842A docx
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0
Hi. D HHG 2 Lo
%, KQ/ DMP : ko/ DAST k p I%;?FH4
N
" H Boc o N‘BOC F NBoc
H H
98-A 98-B 08.C
H H
F% OH M]tsunobu %Y w NHZNHZ
N
F Boc
H ‘Boc O
98-D 98-E
N Q 6) NaHCO;
F7@i NH; OO0 7) FETERE 24N HC
N, + o) 8) DBU/MeOH
F 1 Boc ~ "0 )
© O‘Bn
98-F 98-G
~ 9LOH  F HH 0 R
N W NN
° 10) HATU, Iz (! Yo g F
O OH
908.H 11TFA o8

& B

1% 98-A(0.5g > 1.87mmol) % fi# > DCM(20 mL) 51 3fi ££ F & T /2 4ll
20C - 122 NINEGHT -5 T 48 8l {77 (Dess-Martin Periodinane)(1.59
g 3.74 mmol) - FEEVWHEZEE FEF2 h» FNa,S,05/NaHCO; (7 :
1) &6 AT 7K K (160 m L) gl ) 098 B 2 (E & o7 8 - A DCMKS e
BUEY) 2L W o B & 6F 2 F HRAH SE 8 bl B 2 e SR 4 - #Eh = BR
J& fr A AL B BB 0-20%MeOH/DCM 44 {b fH 84 & #) LU 2 £ 98-B - 'H-
NMR (400 MHz » #.{5-d) & 4.34 - 4.05 (m, 1H), 3.97 - 3.75 (m, 1H),
3.69 (s, 3H), 2.89 (dd, J = 4.4, 2.1 Hz, 1H), 2.30 - 1.97 (m, 3H), 1.56 (d,
J = 11.3 Hz, 1H), 1.35 (s, 9H) = LCMS-ESI* (m/z) : C3H9NOs >
[M+H]*SHE(E @ 269.13 5 S E & : 270.78 -

26 216 H(EEHERHE)

C243842A docx

110146626 FEESE A0101 1102069174-0



1815245

)

F0°C T##£98-B(504 mg > 1.87mmol){EDCM(15 mL)H HY /B ©
KEDAST(Im)E I £ L E)R &Y - L=k THRERKR 2% - BRIER
A AIE 2 0°C - 1218 7R i1 68 F1 NaHCO;(10 mL) - 8 & ) F
DCMZE HL 2l 48 8 Na,SOLFZ 8« JREF 2 1% - FH S BEMIE0-50%
EtOAc/C i e (L ax ¥ LLE £ 98-C - '"H-NMR (400 MHz » & {}j-d) &
4.45 - 4.18 (m, 1H), 3.85 (m, 1H), 3.72 (d, J = 1.5 Hz, 3H), 2.72 (ddd, J
=5.1,3.2,1.6 Hz, 1H), 2.27 - 1.52 (m, 4H), 1.41 (d, J = 21.9 Hz, 9H) -
YF-NMR (376 MHz > &{}-d) & -91.72 - -93.99 (m), -113.65 - -115.98
(m) » LCMS-ESI* (m/z) : C13HoF,NO4Z [M+H]*5F & E 1 291.13 5 %
B : 291.55 -

B3

TERINAETHFH 22.0 M LiBH, (2.4 mL > 4 8mmol)i » 7£0°C T
¥4 $£ £ THF(20 mL)H 2 98-C(476 mg > 1.634mmol) - ¥ B &Y F B E
=ORACEFEA h oo & SEIR & W) R JKE RO A EtOA e K 661 1 NH4 C1#% FE
(B — £ H,) - K “{EE DB 2% BHEE D HBEKER 8k
(Na;SO4) » RIBEH - 98-D 2 M B E W4z JF £ F 7* T (6 20 B% - LCMS-
ESI* (m/z) : C1,HoFaNO; 2 [M+H]* 51 B {H : 263.13 5 & B &
164.10 -

B4
TR IIDIAD(0.642 mL > 3.26mmol)iE » JA0°C a8 h 8 4 THF(10

mL) 51 2 98-D(1.634mmol) ~ fif fE 50 % (0.36 g » 2.4 5mmol) 1 PPh;

(0.855 g > 3.26mmol) - /RII.Z1& > FREWAE0C T RHH30 minflZR

5217 HEWRAS)
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B ZE R T 416 h o f HFHEtOAc K B fINHLCIFGFE - S minZ
% » JE [ AS RF (8 AH oo B - R A MM A ER K DR R - EZ B
(NaSO04) » K B4HE o #5 1 0-50%EA/Hex{E By BT iK < = BR Je& A 4l
BB EYLAEA98-E - 'H-NMREUR _(#H I EBYIVEEY) -
NMR (400 MHz > &{}-d) & 7.89 - 7.80 (m, 2H), 7.78 - 7.66 (m, 2H),
5.02 (ddt, J = 16.6, 12.5, 6.3 Hz, 1H), 4.24 (d, J = 71.8 Hz, 1H), 4.10 -
3.92 (m, 1H), 3.83 - 3.51 (m, 2H), 2.46 (s, 1H), 2.21 - 1.98 (m, 2H),
1.87 - 1.62 (m, 2H),1.31 (d, J = 8.5 Hz, 9H) ; ""F-NMR (376 MHz > &
5-d) 6 -91.22 - -93.58 (m), -113.20 - -115.45 (m) - LCMS-ESI* (m/z) :
Ca0H2FaN, O, [M+H] 5T EH © 392.15 ; 5 {H : 393.3 -
a7

£ 2= BT B K& BE(mL) o £ 98-E(696 mg » 1.774mmol) f£
EtOH(10mL) 1By /& 7R Bkt S 8 AT =08 NRFE2 h - KB EYH S
fif (30 mL)F R AT 8 )E < ATAE0C MHRF£60 min o R8I R 4 A6 KF 78
BR VA AT CHCLAp I3 R » RO ROR M W FE h S BB AW B |k
F30-20% MeOH (0.2% TEA) /DCM&i{k DL jE 4 98-F - 'H-NMR (400
MHz > &{}-d) § 4.91 (p, ] = 6.2 Hz, 1H), 4.29 - 3.97 (m, 1H), 3.36 -
2.93 (m, 2H), 2.49 (qt, J = 8.8, 5.2 Hz, 2H), 2.08 (dddd, J = 25.5, 14.0,
7.1, 4.9 Hz, 1H), 1.89 - 1.49 (m, 4H), 1.41F11.21 (d, J = 6.2 Hz, 9H) -
PE-NMR (376 MHz > &{}-d) & -91.63 - -93.16 (m), -113.11 - -115.08
(m) © LCMS-ESI* (m/z) : C12H20F2N20, 7 [M+H] 5 BB : 262.15 5 2
IH{E : 262.8 ¢

HERG ~ TS

26 218 H(ZEFHERHE)

C243842A docx
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# 98-G(375.8 mg » 1.55 mmol) ~ 98-E(370 mg ° 1.41 mmol)Fl
NaHCO3(261 mg > 3.10 mmol){£7K(5 mL)FIEtOH(5 mL)F iV R & W 1E
Zom NP2 h e KR &Y KM BB K EtOAc(x 2)ZEHY » HF ZZ L)
B #ENaSOy) » R4 > REEZE T2 IR HEA - LCMS-
ESI" (m/z) : [M+H]" 591.59 - fECH,Cl, (5 mL)d ~ fH#IA(1.38mmol)
NI (S mL)f 24 N HCL - f£ %0/ 2 hZ 1&g - KB EYIREHE
FHg o R HBHZLIRE - RUAEEZETgELRMAEHBB o &
B(1.38mmol + 0.442mmol)#1 DBU(3 mL > 11mmol){f 4 7K MeOH(15
mL)FAESOCIE M 40 min - IR EY) R - FFAEHO - 20%
MeOH/DCMATE B 7517 /R 2 = B8 Je 11 7% (80 B M) Sl (L7 ax ¥ LU 42 98-
H - LCMS-EST* (m/z) : Ca3H2FoN,Os2 [M+H] 5F B (& @ 444.15 ; 25
(B : 445.36 (90%), 431.18 (10%) -

S EE9 - 10111

Hex PR GEHECE M4 20 BT UREEMELEEYIS -
TH-NMR (400 MHz » #,{5-d) 6 10.29 (d, J = 6.1 Hz, 1H), 8.34 (s, 1H),
6.65 (dd, J = 8.7, 7.5 Hz, 2H), 4.83 (s, 1H), 4.72 - 4.58 (m, 2H), 4.36 -
4.10 (m, 2H), 4.05 (t, J = 11.5 Hz, 1H), 2.97 (d, J = 4.4 Hz, 1H), 2.49 -
2.08 (m, 3H), 2.12 - 1.94 (m, 1H) - F-NMR (376 MHz » £ f5-d) & -
92.08 - -93.57 (m, 1F), -108.92 (ddd, J = 15.1, 8.8, 6.3 Hz, 1F), -109.30
- -110.65 (m, 1F), -112.16 (p, J = 7.3 Hz, 2F) « LCMS-ESI* (m/z) :
Cy1H6FsN;O4 2 [M+H] 5T EE  469.11 ; 223/ {E  470.23 o
E 199

{E& 91998y B #

26 219 HEEHERBHE)
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(1R.3S,4R,12aR)-7-¥C -3- Bl £ 6.8 — {il 5, -N-(2.4,6- = 45, % B 10 )-

1,2,3,4,6,8,12,123—/\%-1,4—% E'El %:HH: D%# [1,2—3 : 1"2'_d] HH: D#_9_Eﬁ

Mis Hﬁ‘
YS\/EOL
O OH
O
HH 1} Tebbe
. = o s g 2) H o 3)LiBH,
N E—— PdOH/C
“Boc oc FtOl BO
H
99_A 99 B 99_C
OH 4) Mitsunobu :D 3) NHZN H, H;
Boc
H
99-D 99-E 99-F
0 6) NaHCO3 HH 0
Ycl)j‘\o& 7) HCI Wo/\
+ 0 e N S
o~ 0 8)DBU M 0
O O_Ph O O_ Ph
99.G
9)LiOH
10)HATU O
11) TFA O OH F
99
B

4 Tebbe S (FE FH % 20.5 M > 14.85mL » 7.42 mmol)AY A K AL
0C FHZE99-A (1 g 3.71 mmol){ETHF(20 mL) ~ B E R - K h0
Z1& o BRRES RSN 2 Z ORI AL Z=0R T2 h e FHAT
TR E A NaHCOs 38 7 /N0 th 22 R S HE - R R G YI4E =08 T i H

26 220 H(GEHERHE)

C243842A docx
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157788 - ROREY B ELBE - WK IEH H LB A DCMA - 1)k
WK pHEzERE 2% MARYEHIAEAEZT RS > HFEME

M AW BEF FAH0-50% EtOAc/CEE i LR 68 Y DL £ 99-
B - 'H-NMR (400 MHz » &.{5j-d) 5 5.06 (dt, ] = 48.6, 2.6 Hz, 1H), 4.73

(d, 7 =7.0 Hz, 1H), 4.42 (d, ] = 61.8 Hz, 1H), 3.81 (d, ] = 48.2 Hz, 1H),
373 (d, ] = 1.6 Hz, 3H), 2.74 (dd, ] = 9.4, 4.4 Hz, 1H), 2.38 (ddt, J =
13.5, 4.5, 2.5 Hz, 1H), 2.18 - 2.06 (m, 1H), 1.99 (dt, J = 10.2, 2.4 Hz,
1H), 1.58 (s, 1H), 142 (d, J = 255 Hz, 9H)  LCMS-ESI*
(m/z) : C1sH2NO, 7 [M+H]*
ST EE 267.15; 3FH{E  267.65 -
2 ER2

#99-B (675 mg > 2.506 mmol)F120% Pd(OH),/C (500 mg) 4L
EtOH(50 mL)F VR &P EH 5 B N EH - KB GV B R LIBIE
Ul 98 7 S 45 DL 4 99-C « 'H-NMR (400 MHz » & {}j-d) § 4.23 - 3.99
(m, 1H), 3.77 - 3.64 (m, 4H), 2.55 (d, J = 4.8 Hz, 1H), 2.14 - 1.86 (m,
3H), 1.42 (d, J = 24.2 Hz, 9H), 0.96 (d, J = 6.6 Hz, 3H), 0.85 (ddd, J =
12.5, 4.8, 2.4 Hz, 1H) « LCMS-ESI* (m/z) : C4H23NO4
~ [M+H]YEHEE © 269.16 ; S FL{H : 269.69 «
T ER3

BEINIIAETHFF 2.0 M LiBH4(3.7mL > 7.46
mmol)iF » f£0°C NEFETHF(20 mL)F 2 99-C(670 mg > 2.488
mmol) o FER & Y) 7R 2 = ORI FE 4h o R SR &) KR RGIE
EtOAc & B AT NHCIFG FE (— S Ho RE ) » {EAH 7o i 2 1% > A D

5 221 HEWRAS)

C243842A docx
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o A KL 521 (NaSOy) - ROBHE - FFHEEFEI9-D #=FEEMAN
T —# B o LCMS-ESI* (m/z) : C13Hy3NO; .2 [M+H] 5T E{H -
241.17 ; S&FH{E : 241.76 o
HERARS

HERARS (ZRERBAUNZEE P 41F AP BRET AR A 99-F -
LCMS-ESI* (m/z) : C13HyuN, O, 2 [M+H] 5T E & : 240.18 ; &I (H :

N

241.2 o
HEEG6 ~ THIS

A ER6 ~ THI8(H (E M PAHY % 5 & P41 5 8y 20 B 17 DL 4 99-
G o LCMS-ESI* (m/z) : Cy4HaoeN,Os 2 [M+H]" 21 &8 : 422.18 ; & ¥
1 423.21 -
HER9 ~ 10f111

Heg X B EHEEREUER4 2 FEETLRMELEY9 - 'H-
NMR (400 MHz > &.{5-d) & 11.71 (s, 1H), 10.36 (t, J = 5.7 Hz, 1H),
8.28 (s, 1H), 6.63 (t, J = 8.1 Hz, 2H), 4.63 (t, J = 5.4 Hz, 3H), 4.12 (dd,
J=12.3,3.5 Hz, 1H), 3.83 (t, J = 12.3 Hz, 1H), 3.67 (dd, J = 12.3, 3.4
Hz, 1H), 2.64 - 2.52 (m, 1H), 2.30 (ddq, J = 10.5, 7.2, 3.6 Hz, 1H), 2.13
(td, J =12.1, 4.4 Hz, 1H), 1.82 - 1.63 (m, 2H), 1.24 (d, J = 3.3 Hz, 1H),
1.04 (d, T = 6.9 Hz, 4H), 0.90 - 0.79 (m, 1H)- “F-NMR (376
MHz > &.{}-d) § -109.20 (ddd, J = 15.0, 8.8, 6.2 Hz), -112.03 (t, J = 7.0
Hz) - LCMS-ESI* (m/z) @ C2H20F3N30, 7 [M+H]" 5} E{H : 447.14 ;
T 1 448.32 ¢

ZF 100

55222 HEWRAE)

C243842A docx
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{E& 11000 B F
(1R,4R,12aS)-N-(2,4- " 5.5 B EL)-7-5%-6,8- {1 %5-1,2,3,4,6,8,12,12a-

JNE-1,4-(fif £ 48 (ethano) “MEBE FF[1,2-a © 1',2'-d]0EE 0 -9- B g P

0] F
H H
N ™
H 0 F
O OH

100
ﬁ@ou it Aéyf M e LEJ#' w
N THF N H PPh,, DIAD

( H NH O
Boc Boc THF, rt. ‘Boe
100-A 100-8 100-C
_ o
.
Hydrazine Lé{ NH; + A Y NaHCO,
N H SN S0 EtOH/H,0
Boc O OBn
100-D 100-E
o}
T VN L= e o TN 0TS
Bod HO _— N g
~ g 2) DBU/Tol LI
O OBn n
100-F 100-G
EYS T F
«@ 0 OBn
F 100-H
" A 0 F
N A
! o) F
O OH
100

&1
B AETHF (20 mL)# 2 100-A(2.0 g » 7.8 mmol)ZE A 100-mL rbf - &

RIgEREY A1 20T - 1818 R — HiiB((ETHFF 22 N> 17.6
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mL) - A& IEREVAALZ R THREBKE - BRIERSY LA EZE

o AN EE(8 mL) LU IE - BAE 2 1% » BHEHCKE-EAE
Fy /B8 # % < Combi Flash (40 gB& 4 » AT A < &)@ (LB ek ) DLIR (#
100-B « LCMS-ESI* (m/z) : [M+H] 33 : 242 -
B2

Y AETHF(30 mL)# 22 100-B(1.8 g > 7.4 mmol) ~ =¥ BE4.3 g~
16.2 mmo)FIELEECE (1.8 g > 12.2 mmol)ZE A 100-mL 1bf - A ¥ K
EREEV A 20CIEEE - KDIAD(3.2 mL > 16.2 mmol)1& 18 /il £ [z
EBREY - BRIEREGYILZRTREEBK - B2z #BEHEAC
{5 45 -EAME B 5 #7% 2 Combi Flash(80 g% » A (i F > &) & (L 78 65
Y LLFEEE100-C o LCMS-ESI* (m/z) : [M+H] 2 (& : 371 o
B3

WiREEE K& (1.7 mL)fNE 100-C(2.5 g » 6.8 mmol){E EtOH(50
mL)H AR - ¥R IERESYMEAZETOC BB HEI/NE - 85K &
Be 2 1% B R B 4A DL £ 100-D « LCMS-EST® (m/z) @ [M+H] 3 3
{8 : 241 o
B4

¥ 4L 2, B2 (30 mL)F 2 100-D (1.6 g 6.7 mmol)fI100-E (2.3 g -
6.7 mmol)ZE A 100-mL rbf « & #E/K(30 mL)d Z iR B S #9(1.2 g 1.4
mmo) M ZE RIEREY - AR IERGYEZERTEAEBKE - K&
GYIHEA (200 mL)#FE i 7K (2 x)ZEi% - B KMEE 2 HEA (1 x)%
- B ARE 2 e 0f 0 2R NaxSOs) » KRG - BRI 100-FIE)2
HE—FHAAETEMNRTMETZE - LCMS-EST™ (m/z) : [M+H]" %
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B : 569 -
HERS

¥ {E4 N HCl/ & {7 (38 mL)F1 22 100-F(3.7 g » 6.5 mmol)#&E A 100-
mL rbf o 2A1% K [ HER G YL 200 TR NS - B 1% - EF32
g FREY - HPTEPZFDBUG.1 g 33.8 mmol)% fF 4 H %4 (100 mL)
oo BMRIERGYMBAE1I0C BB NS - B 2% BHERS
G -EAE B Y5 #7 % 2 Combi Flash(80 g% 4% » A (i F > &) @i (L 78 65
Py LR AE100-G © LCMS-ESI* (m/z) @ [M+H]| "3 I {g : 423 o
B 6

¥4 4£ THF §1 (20 mL)FIMeOH (20 mL)2 100-G (2.0 g » 4.7 mmol)
A 100-mL rbf - & IN KOH (18.9 mL)I & RIEREY) - Bk RIER
EWAEEIR TR VNG - #HRAIIN HCL (18.9 mL)# R &L -
BEE 1% BEREBRYBEIHEGC ) — LR - BHEF0.28 g 0.72
mmol) ~ 2, 4- " H K HFF (02 g 1.44 mmol) ~ NN-— BN E 2 B
(DIPEA)(0.47 g » 3.6 mmol)fIHATU(0.55 g > 1.44 mmol)AfE{EDCM
(20 mL)dr - K [ JECR & W4 = R T EE2/NEE - KEOR &Y R EA(100
mL) 7% % K F 68 F1NaHCO35 (2x) ~ 8 FINH4Cl (2x) %% A 45 38 Nay SO4 87
Ke o BUEZ 1% FMEMLRBEMLWE EH S -EtOACH (L% H B )
LLEEfE100-H « LCMS-ESI™ (m/z) : [M+H] 4 & : 520 o
ERT

¥4 4£ TFA(5 mL)H 22 100-H(0.36 g > 0.69 mmol)4#E A 50-mL rbf - ¥
RIERGYILZR T35 - Bis 2% BHELEBMNEZEWE
k- F EtOAc-MeOH 411 1L 8% #H 24 %) DA 42 it (L & ) 100 <« "H-NMR (400
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MHz » & 15-d) § 12.25 (m, 1H), 10.47 (t, J = 5.9 Hz, 1H), 8.30 (s, H),
7.58 - 7.29 (m, 1H), 6.98 - 6.50 (m, 2H), 4.62 (dd, J = 14.8, 4.9 Hz, 3H),
4.22 (t, ] =12.2 Hz, 1H), 4.14 - 4.07 (m, 1H), 3.96 (dd, J = 12.2, 3.1 Hz,
1H), 2.26 - 1.44 (m, 9H) - "F-NMR (376 MHz > & {5-d) & -112.38 (t, J
=7.7 Hz), -114.78 (q, J = 8.5 Hz) - LCMS-ESI* (m/z) : S B {F : 430 -
FH101
{E& 10189 54

(IR,4R,12aS8)-7- & -6,8- — fH] & -N-(2,4,6- = &, ** H £ )-

1,2,3,4,6,8,12,12a- )\ G,-1,4-(ff £ E 15 (ethano) L BE H-[1,2-a : 1',2'-d]

MEt ok -9 - FH g
i H o F
N A
i 0 F
OH
H H 9 1) KOH
mﬁk T
N A
H ’:é

o H,
O OBn
F F
101-A 101-B
o F
H H
TFA C NS N
NS OHF F
H
O OH
101

& B
B AETHF(2 mL)fMIMeOH (2 mL)® 2 101-A(0.3 g 0.72 mmol)3E

A100-mL rbf - 7% IN KOH (2.1 mL)MEREREY) - R RIEES
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PIfE = 0w MR UM o FEOAI0IN HCI2.1 mL)RR &Y B AL -
4R 1% 0 REEERPEHEIEG ) —ILzESE - FHEE0.72 mmol) -
2,4,6- = & & H B (023 g » 1.44 mmol) -~ NN- — B N £ /2 B
(DIPEA)(0.47 g » 3.6 mmol)fIHATU(0.55 g > 1.44 mmol)Af#E{EDCM
(20 mL)dr - F K R S ZE R FRE2NT - RSP HEA (100
mL) M B & H 68 A1 NaHCO5(2x) ~ & A1 NHaC1(2x) % 5 2 &€ 8 Na, SO 45z
Be o BEE 1% FEHMEMLRETELEWRE EHCE-EtOAcH L ZHEY
DIFEHE101-B o LCMS-ESI* (m/z) : [M+H]*8 (g : 538 o
A ER2

B AETFA(5 mL)d 2 101-B(0.36 g > 0.67 mmol)ZE A 50-mL rbf &
RIERGEYAZERTEAEIOHE - BE 2% BERHELRBTEEWE
F F EtOAc-MeOH 4fi (L 3% #tH 2 #7 DL R - {E & #7101 < 'H-NMR (400
MHz > &{5-d) § 12.11 (s, 1H), 10.40 (t, J = 5.8 Hz, 1H), 8.28 (s, 1H),
6.91 - 6.39 (m, 2H), 4.62 (ddd, J = 25.0, 6.5, 2.8 Hz, 3H), 4.21 (t, ] =
12.2 Hz, 1H), 4.09 (dd, J = 12.5, 3.0 Hz, 1H), 3.93 (dd, J = 12.2, 3.1 Hz,
1H), 2.35 - 1.39 (m, 9H) - 'YF NMR (376 MHz » & {5-d) & -112.38 (t, J
= 7.7 Hz), -114.78 (q, J = 8.5 Hz) - LCMS-ESI* (mn/z) : & F{H : 448 -
{5102
B4 Y1026 84 %

(1S.4S,12aR)-7- ¥& -6,8- — fil & -N-(2.4,6- = & % H £ )-
1,2,3,4,6,8,12,12a- )\ G,-1,4-(ff £ E 15 (ethano) L BE H-[1,2-a : 1',2'-d]

MEt ok -9 - FH g

5 227 HEWRAE)
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H
ﬂng/ o M LE]V oM mmEE ﬂéy
N K THF N "PPh, DIAD .

L “oH
Boc Boc THF, r.t.
102-A 102-8 102-C
H
H# : %/\ + o NaHCO,
~
N, EtOH/H,0

1) HCV- —iEss:
2) DBUITol
102-G
1) KOH TFA
2) HATU
102
&1
B AETHF(20 mL)H 2 102-A(2.0 g » 7.8 mmol)ZE A 100-mL rbf - &

NRIERESAIZ20C « (28R INMGE = B iRt ({ZETHFF 22N > 17.6
mL) - REFHKIERSYAZER N BHEBR - HRIEREESY 241 E
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o AN R (8 mL) LU IE - B4 2 1% - FH{EHC i E-EAME
Fy /B8 # % < Combi Flash (40 gB& 4 » AT A < &)@ (LB ek ) DLIR (#
102-B « LCMS-ESI* (m/z) : [M+H] 33 : 242 -
B2

¥ AETHF(30 mL)# 2 102-B (1.8 g> 7.4 mmol) ~ = %43 g~
16.2 mmo)FIELEECE (1.8 g > 12.2 mmol)ZE A 100-mL 1bf - A ¥ K

EREY A8l 20 C LR o #FFDIAD(3.2 mL > 16.2 mmol)1818 il £ 2

EBREY - BRIEREGYILZRTREEBK - B2z #BEHEAC
I ¥ -EATE B YA M7 % 2 Combi Flash(80 g& % » A {f F 2 & ) 4l (L 78 6%
YL LFEEE102-C o LCMS-ESI® (m/z) : [M+H] 2 (& : 371 o
B3

B KE(1.7 mL)In £ 102-C (2.5 g 6.8 mmol){£EtOH (50
mL) FHY AR - KR IERGYIMEZRTOC B #EAE3/NE o B8R L &
Be 2 1% o B R B4 LLEE £ 102-D « LCMS-EST® (m/z) @ [M+H] 3 3
{8 : 241 o
B4

AT Z (30 mL)$22102-D (1.6 g 6.7 mmol)F1102-E (2.3 g >
6.7 mmol)4E A100-mL rbf - KAE/K(30 mL)F 2 iREZ 8 (1.2 g 1.4
mmo) M ZE RIEREY - AR IERGYEZERTEAEBKE - K&
GYIFHEA (200 mL)# 88 f 7K (2 x)ZEi% - B KMEE 2 HEA (1 )%
> AR ARE DG 6 > 2 NaS0s) » KRG - /R 102-F{£)2
Hi— S 4i{ETHEARNTEPE - LCMS-ESI' (m/z) : [M+H]" & 5
B : 569 -
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HERS

¥4 N HCl/ZEEJ%(38 mL)Hf 2 102-F (3.7 g 6.5 mmol)
100-mL rbf - ZA1% 5 I JE )R GV = 0 TR/ - BY 2 1% - J&
§3.2 g Y - K P EPADBU(S.1 g 33.8 mmol)/Af# Y H % (100
mL)F - #FERESYINEELIOC HBHEEUNE - B 2% #EHE
FA T 48 -EA(E B Y H77% ~ Combi Flash(80 g% £ » By A > &) 4k
FEEEYILAFE £ 102-G « LCMS-ESI* (m/z) : [M+H]" 8 ¥ {E : 423 o
B 6

¥4 4£ THF (2 mL)FfIMeOH (2 mL)™F 2 102-G (0.3 g > 0.72 mmol)E
A 100-mL rbf - % IN KOH (2.1 mL)IMIE R EREY) - AR IERES
YIAE =R TR UNE - B HURIIIN HCL (2.1 mL) R K iR & ¥ Bz
b B Z®& > FEEERY) IR Gx)— 4L 223 - ik H 2L & (0.72
mmol) ~ 2, 4, 6-= & FEHE(0.23 g 1.44 mmol) ~ N,N-— Z N & 7 I
(DIPEA)(0.47 g » 3.6 mmol) fil HATU(0.55 g - 1.44 mmol) J& fi# 1£
DCM(20 mL)dr - /& 7 JEJR & WAL = T2/ - KR &Y HAEA
(100 mL)# F# & F & f1 NaHCOs(2x) ~ & A NH4CI(2x) 7k & 1 45 i
Na,SO.8Z 1 - BUF 218 > BHELEITALEW B L HC K-EtOAcH
bRz B Y LIIE £ 102-H - LCMS-ESI™ (m/z) © [M+H] "33 {5 * 538 -
ERT

¥4 4£ TFA(5 mL)H 22 102-H(0.36 g > 0.67 mmol)3#E A 50-mL rbf -
RIERGYILZER TR0 - B2 1% BHEMLBTELEYE
k- F EtOAc-MeOH 411 1L 8% #H 24 %) DA 42 it (L & #) 102 <« "H-NMR (400

MHz » &.{5-d) § 12.13 (s, 1H), 10.40 (t, J = 5.8 Hz, 1H), 8.28 (s, 1H),

26 230 H(GEHERHE)
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6.64 (t, ] = 8.1 Hz, 2H), 4.89 - 4.41 (m, 3H), 4.22 (t, ] = 12.2 Hz, 1H),
4.09 (dd, J = 12.3, 3.1 Hz, 1H), 3.95 (dd, J = 12.1, 4.1 Hz, 1H), 2.45 -

1.60 (m, 9H) - YF-NMR (376 MHz » &.{5-d) & - 109.26 (ddd, J = 15.1,

8.8, 6.3 Hz), -111.99 t, J = 6.9 Hz) - LCMS-ESI®
(m/z) : SFIE : 448 -

{103

(F 29710369 81 if

(IR,4R,12aR)-2,3- " & -7-#8-6,8- _ fll & -N-(2,4,6- = & 7 H £ )-
1,2,3,4,6,8,12,123—/\%—1,4—%Eﬁ%:ﬂttl]%#[l,z—a : 1"2'_d][[H: D#_9_Eﬁ

i
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y 0 F
Nt N
FN o F F
O OH

103
- ~
0 o _
H
HO,, _\\&O F :H.n‘k%o 1)Pd(OH)2=.IH2 H 1
T N DAST \Jj“ HCI, 7.8 FI/\\ o
HO DCM, -78 °C Fo 2) Boc it e % N}fO
DIPEA, 2-MeTHF d ><
103-A 103-B
H 1) DIAD, PPhy N
——— &N N
o - (@] = O
THF,0°c  F g/’7<2)7j<é*ﬂ# F g/7<
EtOH :
103-C 103-D

F
0 XYy 0”7
1) 0 Ol HATU DIPEA F Tj\
NaHC03 MeGCH Fﬁ/\ DCM W

2) HC 2) MgBr,
3) bBU ACN, 50 °C
MeQOH, 40 °C 103-E 103
%Hxl
£ 5,6- — F&-2-((S)-1- 2 B)-2-FR AR [22.1] 5 K -3-H &

(1R,3R,4R,5R,6S)-FHfl5 (2.0g > 6.9mmol){£ DCM(27mL) o iy 75 i 15 82
KB F s 28l 2-78C - && i BALu B R DAST (2.18 ml » 16.48
mmol) I £ /A& « BB KRAL-78C MR 8 - 2 FEHEZ AT
Wt - (Etgresthnzi 2 =" » WAEZR N RE—/NTF - &HBLEE
S HECR & Y1818 0 2 8 A0 ik B BN (150mL) HY 8 £ 78 7R 1T itk [ HE 72
W Mz FRE o R R R ZEEUKE o )& &2 A TS &8

E&
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i sERz ke » BIBWAEEZFRE - BB BRENET-28%LM% LFE/
)@ bHBEEY LM 103-A - "H-NMR (400 MHz » & {;-d) o
7.43-7.16 (m, 5H), 5.01-4.60 (m, 2H), 3.85 (q, J = 7.1, 6.6 Hz, 1H), 3.55
(s, 2H), 3.53-3.42 (m, 2H), 2.76 (dq, J = 5.1, 2.0 Hz, 1H), 2.19-2.07 (m,
1H), 2.03-1.88 (m, 1H), 1.39 (d, J = 6.7 Hz, 3H) -

A BR2F03

#20% PAOH/C(1.14 g » 1.62 mmol) il & 103-A(0.96 g » 3.24
mmol){f Z, B%(36.01 ml)AI1.25M HCI-Z, Z(4.09 m)FHY AR » BHBF
WA R AE T 22/ - KB % L iEIE 2% > FEOHLIEIE
B BMERTEZTREEZUREMEHELAEZEY » HEHRE
3.24mmol A F — 4 B o LCMS-ESI* (m/z) : CsH,F,NO, 2 [M+H]*2
B 192.08 5 SEHE 1 192.110 -

i N,N-Z B P E Z 7 (0.56 ml > 0 mol) fill % £ 2- B 5 VU <, O R
(32.43 mh)dr Z B 659)(0.62 g > 3.24 mmol)M kg —-=4k- T 5
(1.06 g - 486 mmol) - 55 ki 18 - I KMBEBNKIEREY » TN
EtOAC(2x) ¥ K #F A &0 o0 A /KB - & 0F » 528 (NaSOy) » KB
uE o N OGS R & AT A (0-55% EtOAc/ T e 8 ) 4l (B 5% 6k 1 D2 it
103-B - 'H-NMR (400 MHz > & {5-d) & 5.12 - 5.01 (m, 1H), 4.92 (s,
1H), 4.49 (s, 1H), 4.14 (d, J = 14.7 Hz, 1H), 3.75 (s, 3H), 2.91 (s, 1H),
2.24 - 1.98 (m, 2H), 1.47 (s, 5H), 1.38 (s, 5H) - LCMS-ESI* (m/z) :
C13H20FoNO 2 [M+H] ST E{E 1 292.13 : B {F : 291.75 -

A+ ER 4

PR IIAETHE(4.65 ml)d 2 1.0 M LiBH4KF > fE/K8F#E&F£103-B
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(0.68 g 2.33 mmo)#E THF(15 mL)F Ay AR W E B EEWHLOC T
HEE30 088 - HEGFEE M TLCE R BT 2 - K ERESY /LA KO3
mL) > Z31%& A NaOH(~15% > 3.5M > 0.3 mL) » $# & & & i 55 7 7K (0.9
mL)EEH o KR SWACE R TREES 8 - FURIEMRE K Zppt> HZ
ik 6 R FOOR 4 B OB R PLEE £ 103-C « "TH-NMR (400 MHz - & {j-d) &
4.83 (s, 1H), 4.56 (d, J=10.5 Hz, 1H), 4.37 (s, 1H), 3.78 - 3.47 (m, 3H),
2.76 (s, 1H), 2.36-2.18 (m, 1H), 2.17-1.98 (m, 1H), 1.55 (s, 1H), 1.48 (s,
9H) o

A BE5H16

#£103-C (0.59 g » 2.25 mmol) - BLEGEESH#(0.53 g > 3.6 mmol)fl =
AR (1.3 g0 4.95 mmol)fETHF(11 ml)s 88 & WAL /KIG F 44l - IR
R iR EWE(0.97 ml - 4.95 mmol) - REFREEGEV M EE
AR FE AN AR BT RYE - R GRYEM IS - #H1 b
AR JE HIE R G KRR R 4 o FE M B A B M8 & (10-31-91%
EtOAc/C i B )t BGVURELERE R ELEY (R
2.25mmol By FE %)) - LCMS-ESI* (m/z) : Cy0H23F2N,04 7 [M+H]| 51 &
B 393.15; SFIHMH : 392.77 -

e EE PR 2 R BB 5 1(0.88 g0 2.25 mmol)MIZK & fff (0.46 ml >
9.52 mmol )t Z (22 ml)HHY AR A 60C THFE2 h o K E RS W
g A - RINZE (10 mDIE DR &) 30 min o JEH AT Z
[ #8 l F EOR AL EZE TR 22 LE £ 103-D - '"H-NMR (400MHz -
Z{f-d) 6 5.17 - 4.61 (m, 2H), 4.37 (s, 1H), 3.80 (s, 1H), 3.11 - 2.77 (m,

1H), 2.01 (s, 2H), 1.87 (s, 1H), 1.83 (d, J = 7.4 Hz, 1H), 1.46 (s, 9H),
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1.30 (d, J = 6.4 Hz, 1H), 1.27 (d, T = 6.3 Hz, 3H) - LCMS-ESI* (m/z) :
C12H20F N0 7 [M+H] 81 B H : 263.15 5 & IH{E : 262.86 ¢
A BRT ~ 8F19

EEP103G LEL N EEao0ny F = HEH103-DRZF41-ER{H
HQ46-=mFE)RBEREFTQI-“EFH)HEHEE - BH-JFHEGRE
BYESL - AN ILRILEZRAA - 'H-.NMR (400MHz » & {5-d)
8.08 (s, 1H), 6.46 - 6.27 (m, 2H), 4.95 (d, J = 53.5 Hz, 1H), 4.65 (d, J =
54.9 Hz, 1H), 4.45 (s, 1H), 4.33 (d, ] = 5.6 Hz, 2H), 3.84 (t, J = 3.6 Hz,
2H), 2.75 (s, 1H), 2.28 (p, J = 1.9 Hz, 2H), 2.20 (s, 1H), 1.91 (dd, J =
33.3, 15.2 Hz, 1H), 0.95 (s, 1H) - LCMS-ESI* (m/z) : C31H;7FsN;04.>
[M+H]"3+ & : 470.11 ; 3 3H{E : .470.13 -

Him s o AT
gH104
PEMTALH A < 5197 & 0 i

BRI S I MT-4HRE AT < HUIR T o M > 1E384-FL 0 T i BY & FL
o 0.4 pLAYISOXCHIG R E ~ I DMSOH Hy 3 HE &M B (L & YD
40 pLr 4 ER2#E L (RPMI 1640 ~ 10% FBS ~ 1% HEZ/$EEE -
1% L-Z5 B i % ~ 1% HEPES)(10RE) - —z(Ufy -

1 mL&E 5y 38 2 2x10° MT44H A #Y37°C T DA25ul (MT4)4HAE 4
REE A (E BRUAL) B &F 1 © 2507 B 2 HIV-TI1bJRE 48 ABI{E R (B 1t
MTA44H AT £50.004m.0.1.) 75 Kl FHRL A 1 Rz 3/INHF o Re IR 4% B R Bl 2% 2 4 B
R REEET - HR35UAY2000(H (MT4) 4 AL A0 2 77 ik
ZEFLF -
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RGBT ITIRR3TCHEER TEE - BMESKRZRE > RK25uAY2X
B 45 2 CellTiter-Glo TM B (% ¢t # G7573 » Promega Biosciences,
Inc., Madison, WOl £ 3tk < &L - BB REALZ R N EE
2-3457 8 AT 0 ZR1&(E A EnvisionH B &5 (PerkinElmer) 38 HY L 22 3
WHNFRIFTH - AEE o P ARFRE Y EEHUREENE -
o ABH AW BN EEHIVIE S 2 B4 - S48 AIDS B IE 48

AIDSE{ARCYE iR & {E -
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C243842A docx

110146626

#F1
EMT 44 7 nM
(M=g L

ECso CCso

1 2.6 5819
2 2.2 3111
3 2.0 38446
4 14.8 45769
5 8.1 10452
6 5.3 53192
7 3.5 15610
8 2.5 13948
9 5.1 13451
10 6.1 3670
11 4.9 10274
12 5.9 3337
13 46.0 12666
14 65.5 4939
15 2.2 16268
16 1.5 13633
17 5.9 6613
18 4.1 10263
19 28 . 38690
20 3.3 27990
21 38.3 13010
22 64.3 4433
23 2.3 13444
24 6.1 12074
25 26.2 3233
26 10.3 8836
27 4.4 8751
28 15.6 18687
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£MT 4917 nM
{EE %k ECo .
29 13.9 9446
30 4.0 6828
31 9.0 4525
32 14.0 4684
33 43.5 3971
34 422.1 3585
35 157.0 15546
36 7.6 11424
37 10.2 19486
38 1.7 10223
39 3.6 12174
40 2.4 9560
41 2.1 15675
42 2.5 3544
43 6.9 10321
44 23 9869
45 2.4 15765
46 2.6 19295
47 1.9 11301
48 2.7 13967
49 33.3 52219
50/51
GIETERE ) 1.9 37173
52 15.0 12943
53 14.3 3347
>4 15.6 3236
53 1.5 11100
56 3.1 17238
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C243842A docx

110146626

FEESE A0101

FEMT 4517 nM
PN
L& YERoR ECs, CCs
57 23 11751
58 15 7694
59 3.1 22200
60 2.1 3308
61 1.8 25881
62 9.2 3492
63 25 3164
64 35 3332
65 2.4 2508
66 9.4 11848
67 10.7 2081
68 27 4175
69 1.9 4767
70 5.1 8413
71 26 4660
72 43 6255
73 1.8 9194
74 29.3 4340
75 28 5292
76 17.8 3458]
77 56 10145
78 5.6 3198
79 3.4 12092
80 4.6 5045
81 1.9 12298
82 2.9 30434
83 1.9 27501
84 2.9 9727
55 239 HEWHRHE)
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EMT 497 7nM
{LEYI4RSE

ECs CCsp
85 2.0 10378
86 23 22405
88 2.9 3230
89 84 4629
90 5.7 8086
91 5.0 7183
92 18.6 4553
93 22 6158
94 15 51173
96 2.6 26586
97 2.1 17341
98 2.4 17947
99 2.0 8475
100 22 11580
101 2.1 11585
102 23 12042
103 10.3 35127

ZH 105

ANPXRIEAE 57 7
FOCE N EE N M o R 1R E B Ay FE S A A PR (DPX2)$2 18
FRO6 LI B R E M - DPX24HAE & & A B PXRE N (NR1I2) A # 2 1l
{f £ AN CYP3A4KEL [N o i 2 2 B B 1 (R XREMAIPXRE) © % 4l Az H 67
mEHEEEY(0.15 ~ S0uM)EE B » W5 E 247N ) %E & Al B HY X
H a5 ff i B A REM: - BB EE - 6fHIRE (0.1~20uM) 2 K] 1E
(Rifampicin) » fH # j0#8 1 10220uM RIF 2 Bz K& 855 B Z %Emax B 1R
B TIAAXRHAEEEY 25t HE - LB HRDMSOR & ¢ %Enax

55 240 HEHEHAE)
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— (5 B0 1)/ (FE R IF-1 2 85 A 85 05 ) 100% <

C243842A docx

110146626

FEESE A0101

=2
bowms | LB M
2 4.5
3 7.5
4 3
5 32
6 0
7 6
8 7
9 7
10 19
15 20
16 17
17 7
18 4
19 2
20 2
23 45
28 6
29 3
32 14
33 17
36 3
37 2
38 7
39 6
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fLemms | NP M
40 0
41 11.5
42 21
43 18
44 4
45 19
46 34
47 11
48 5
54 2
55 24
56 3
57 3
58 1
59 4
60 3
61 1
63 13
64 8
66 0
67 0
68 6
69 5
70 10
71 3
72 4
73 7
75 0

20 242 HEEHREAE)
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ZH106

OCT24I &l 73 #
FEHE0.014 WM E]10 pM 2 718 % 48 [E Y B 4 2 1 OCT2 # (&
MDCKITHH A o 2 17 1% B2 & & (substrate) *C -0 Z 7 (TEA) # M3 (E &

Py OCT2 4 E HY % Y

C243842A docx

110146626

FEESE A0101

ey | NP M
77 11
79 0
80 2
81 1
82 1
&3 1
84 21
85 77
86 30
88 27
89 5
90 11
91 3
92 3
93 9
96 11
97 9
93 0
99 17
100 45
102 123
103 0

| 2 1< 8 ML i Y B 3R
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BMDCKITAH A E TN 37C ~ 90% B EMS% CO B T 4
£ H A 1% Pen/Strep ~ 10% g 4= 1M J& A1 0.25 mg/mL & & &
(hygromycin) B2 EAFEEMEM)H « 3T EI24/NEF > K& HS mM
T IEEEMEERF 2 MDCKIIZHAE » I 4 4 i 4 & & 80-
W%lES - LM ER > FHEKREOBLIEFBREINTR-ER
(Krebs-Henseleit) 48 8 ik (KHB)H » pH 7.4 » & 5x105F5 # 40 fd /mL
FE A IR B AR & Y 20 & 8 (substrate) Z R it B o tr i R FH G & 1597
o

B EY EERBNDMSOY » Z8%#8 A(QuL)2£ 0.4 mL&
BEARMBOCT2E 1y 4 ~ KHBE #E R+ » WHEE 10578 - 1A
0.1 mLEY{EKHB4 iR 2 100uM "“C-TEA CE&1%20uM F&IB4R)
A AT - TEARREE 2 HIREBEKm - 558107 #1% > IRI10.52 FH K
2 AT 1 <PBS & 1% & o MR &Y R R« 22 R LAE 1000 rpm
TEE LS8 > B AR - FH/KAEIPBSE®RIE KD EE4AR > F o
% > FH0.2NHYNaOH K 4 Rl B PR 5 fg - G/ =0/ T IE £ /03057 8 DA
IR BEME - MR RE NS S FEF 55 o B dpmEt B 7 #
TTLLTETE » %lIFIGFED T @ %l& = [1- { [OCT2]i - [WTlai } /
{[OCT2]ui-[WTlai}1*100 » FoF - 53 3 » [OCT2]i5 7m OCT2 4H AT A7 M
L EYFAL T Zdpm 518 > [OCT2]wF /R OCT24l A #£ HI BB &)
ANHFEAL T Zdpm 5HE > M[WT]uHR R E A£G LS A FAE
~Zdpm FHE -

5 244 HEWERAS)
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#=3
LETHESE | ICso (nM)
2 240
3 250
5 2230
11 10000
13 610
36 10000
39 358
40 204
41 2823
42 487
45 137
47 6200
48 4909
55 476
63 42
64 94
77 3830
82 10000
83 10000
96 1357
98 3726
99 1506
100 450

R C2HBFHIBBRRSLEY Z & o TRIBERHEZ 7S - #
NHEELREY > LZstEEa BT EETZHER - Hitb > &1 2
03 o By el 2 B BOPE B AR (B ST R SO TP Y BUR > DU Rk B I TR A
BT Z AT R -
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g 1o7
A Ak 2 1 i f B2 ORISR B R A& Z 898 D22 o3 A

& AL & VA IR B0 O IR P2 B8 R ok A8 & KR AT 22 ) )
oy e

NS E eV EY B N2 o > MalbasRECES%
ZBF ~ 55% PEG 300/140%7K 1 520.1 mg/mL A IVEE - B Ok
sfbawEyE N2 ot > M bE Y HaEECEAE0.1% Tween
20041 5 BT /K9 20.5% HPMC LV100jt 1 mg/kg)§ Z /KL FER -

BHREHBEIE R REMAEREE R - %R > YN E
TR 10£13 kg Zfd] - HIERFEAMNGHEEREZI NG HEIVEGRHE
& o BEBCAF AR AN &5 FERY BT 5T > e I 35U B DUAS IR A g 02 30 7 988 12 22 50 )
V) IREBEZSFVZRERBREIERUMGOSZEW/ATHEE - /
ROMRBIHTE > MBS I RERFENG L LIS mg/ke 2 Hl

=

=

NI ECLEY ZEME IE o [E6G5E1%0 - 0.250
0.483 -~ 0.583 -~ 0.750 ~ 1.00 ~ 1.50 ~ 2.00 ~ 4.00 ~ 8.00 ~ 12.0F124.0/
e € & B P B B G A AR LR f (B 491 mL) » R s R 2 &
EDTA-K2{E By fu A H LRI ENR /K R E 2t m 5 £ 170 o £
A LC/MS/MS 5 A& Ml 4% d 2 A b &R E - & 100ul 2 &1
R MBVE R I 2582 0F 6L - WA IN400uLEy 2 L5 /NIRAEA
R (ACN)/(ISTD) - EHEILER Z1%& » #1100l 2 FIF RV F 77 &l ik
¥ 2§25 96-FL MR I F 3000l Z /K B BE = i 25nL 2 b 075 i B <5 7 5
B ¥ A £ fll H Hypersil Gold Ci;s HPLCE 4 (50x3.0 mm > 5 um ;
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Thermo-Hypersil Part # 25105-053030) #J TSQ Quantum Ultra
LC/MS/MS % 4% » Agilent 1200 %% 572 (P/N G1312A Bin Pump)i%
A Mo 8 > DL HTS Pal § &) B £ &5 (LEAP Technologies,
Carrboro, NC) % A FA £ fn 0¥ & o 7o #E #2 M & fE B A %2 =X (Thermo
Finnigan, San Jose, CA)H F| I TSQE F#8 — H M 'E s% & 5 Wi {F
MEVMHETEMEEN - RFMEAZAEL2S aMERE#E/KBERF Z1%
ZWE  BEA3.0ZpH » KAEMABEHLIOmME B iE 2 90% L5 » B
H4.6 2pH - JE 5 = BV E) ]2 o (R AT M52 R - R 8E Fi#ET -
FIF BB RN RANFI =5 - f£FR4% » CLIREEERE - HE5E#%
EEYINE M BE LRV R o BEY)F PR AR - 55 N K BR 1 2= B B
£ o Vs MBEEEHLE ~EY o MNEE T A LT o Vil
Ko BEBNHRFLEZINE&E - MRTGPFHEEEEE - H 570 FFLL
PRENFEZFEEEHIE -

AN OREE ZEYF NE oM > £4 85120 025 0.50 -
1.0~2.0-40-6.0~ 8.0~ 12.0f124.0/NF1¢ £ B) ) B 15 72 48 75 Ak [0 %
B (% &y0.3mL) - DLFAML Rt F AR B 58 o A B9 5 Sk & - B E Ao
rimgtsm - JEF=EEYE) T2 0 G MR E -G H&EE F#
T - BB EBERNRIFNRE =] - £FR4F > F () EREOREY
AHE « Conm il BfEGAERLLSYIMIFERE - AUCEREHEG T
mfE > HEMEZRENMSEEYHIHIE -
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#z4
CL Vs MRT F (%) Cuax (pM) AUC
e # | (Lhkg) | (L/kg) (h) | ke KM BRI (uM*h)
KR
98 0.047 0.16 3.3 n/a n/a n/a
83 0.161 0.38 2.4 n/a n/a n/a
55 0.058 0.24 4.2 n/a n/a n/a
77 0.300 0.64 2.2 n/a n/a /a
41 0.015 0.11 7.5 10.7 24 16.3
42 0.020 0.15 7.1 28.0 4.5 28.6
47 0.014 0.10 7.4 12.6 2.8 20.4
3 0.498 0.87 1.8 n/a n/a n/a
7 0.510 1.20 23 n/a n/a n/a
3 0.047 0.23 4.9 18.7 1.2 9.2
2 0.030 0.20 6.5 40.7 7.8 66.1
FEARGIAE TR A XBEEAN - SEFEFHEFLOHE - =

B S A EE 2~ SMETEF] ~ SN B H
FOF A A AF H 4 B Ay & B A BUA SR B A IR -
f& BT A e B AR HY T ¢ 8 A AR BRI RV E
ELEEAE ARSI - (B WAL A B B A4S 3% B B RS (A E [E] T A

B e NIE > A SEEA AL A 5 PR S BT b 5
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