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[0069]  “ZRIREL” B FAIR” FEAG € )3~ 2 18- Ju AR 7 RFA AL, FL AN 2= -+ /N 7N
AN ENAIE E R AR AR SR T AL AEASSOA TF RS T S A RN AR R
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e [1, 3] MR E I R IARIRR L KA e | S WA e O S R e i | N R L 2 - S AR R
2~ SRR s 2 - SR AL e 55 R A e IR 6 R MR 3 4 - IR M 5 P g e 56 G A A5
e WE e R | USRI L L = EREHE (trithianyl) | DU SRR K B AR RS L A bk 56 |
1- S AR A R AT, 1- S - BRAR IR o BR AR UL 5 A AT RS A UL B, 75 DU A 2k
A DMEZ A
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[0072]  “RFR"TRB T AR T AET=ARE T D EANNE AR AR 2R
THI5-ZE14- TC IR RG] o S LS L (AN PR T SR EE A IR R 2 TR R A 2 S A |
IR A I S I R R R 2 AU T RIS RS £ Je L 1 - S T 2
(oxidopyridinyl) . 1-%AfbMENE 2 (oxidopyrimidinyl) «1- 4 A0 ME R 3E 1 - S A0 A R 3L L
RN RN = NE AR NS N BN e e NI N = NOTAWES
B (thiophenyl) MRS o KR B 15 o 59 7 g Jall L B , 75 D00 5% 55 32k fye Ik T AT 3 1t 0
B

[0073]  “N-Z%I5H7IR G A 2D AR HIH A 257 55 70 7 BRI 1O 8 2 i
22 75 28 BV R T I 0 b5 SO 2% 57 5 o R AR U 5 7 S5 e ol st B, 75 UIN - 2% 5 2
A] DU s AR

(00741 “ 5 Rele B 48 50-RRMUFE T FohR Ot 15 SCRUME R348, HR Jvin Fse X
2155 i o BR AR U0 W13 v 573 A 1 L B B, 2 75 Bk e 3k mT AT 3 b A A o AR ST FH O R T
“HURHY” FEAT — T EIRFE ] (B, et M et  Be s e R 2 2 B Ao 2 05 2 5 ek
e AR E R b AUBEIE PR EE N- SR I R e | 2 05 3 N2 55 BRI/ B0 55
Hpe ) I B —AFE T SRR T I E A PR R T B AR T
R LIE C1 BrofT s 5 [ b An e i e S SRR i mp A SR 15 22 [ B An i e 22 A
Jre e A I A R AR I RS i s i P b i B B R G R R T R e
H 57 BN 55 B NS I AT i R U s BE TR I = e FR e e L
Joe ik Ty e PR e i | ot ik 07 i PR Joe A P = 07 i PR R e R v O R i s S A L e R
RSB RIS BT RO AE A R LA A s AR T i (il
XU ek = 5) AR SR A RN rh A 2% JRL - b 35 Sk P G I i 8 s 38
FRSEANE SR B & Bl “H AT O — A BRI Hop — A s AN SR T4 iR
418 AL -NR¢R,+ -NRC (=0) Ry~ -NRC (=0) NR R, -NR,C (=0) OR;~ -NR,C (=NR ) NR.R,, -
NR SO,R,~-0C (=0)NR R;~ ~OR;+ - SR+ ~SOR+ ~SO,R,~ ~0SO,R,+ ~SO,0R - =NSO,R FI-SO,NR R, o
BT IR AT A IR EER] HAp A AN EE TN IR R BB -C(=0)R;. -C
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(=0) OR;~-C (=0)NR R,~-CH,SO,R,,» ~CH,SONR R, o 7§l i&k 1, R AR, AR [ SEAN [F] (7, A7 b Ay
S bt P A B B U AR DY R | T e IR R IR e S e I L g AU L R
B N-JRIRHE JRIR LB L O 07 B N- 05 BN/ Bl ok O A b B o R IR i — B ROR AR —
A B, Hp— A AR T G 2 Nl r B A 2 U R R
HE AR AR i A B I o AU L B B A A S T A L O e R I I L PR e B e
HE AR IE  ARPA L N- B JE  Ze IR e i L A 5 Ok N 2% O R AR/ Bl O B e Ak S Ak, B
AN FT IR B EE AT MR B Mg — A a2 A EIRBREERUR.

[0075]  GroAR SCAE FH AR 1 “OrAP 527 Hi8 AT E WA 7350 23, AR ek O 0 FLAE & R ad A 393 A)
DRt e 8 A (CBLAE T AN R T AN 2R S T AN R ) OB o FH ORGP BE ORI B2 R AN 0 R
FEAR SO 3 AIRR N OR3P B FR L7 A PR B 2L o ORI 530 5 b 138 1 b AR / 1 52 11 b
FH A AR oAt e B A7 R e IR 1) O3 o s HL AR S5 AT DA B 2 1 B 1 TG DR 1) 22 [ DR F IR
RENZ 5t — B 1 SOV o AN AU AN K PR 5 — iR fEGreene and Wuts,Protective
Groups in Organic Synthesis,3rd edition,John Wiley&Sons,New York (1999) t i
i JE AR R A B DA AR AR AR AR T 760 B I AR U BE A4 43 1 e XS LA 4L
JSCRANT ) B 2 T 1 S B 52 4 1 o G A AR SR R 1 (R 7 B BT AR B ] 1 iR fEAgrawal et
al.,Protocols for Oligonucleotide Conjugates,Eds,Humana Press;New Jersey,
1994;Vol.26pp. 1 -T2 o “SRIE ORI IE” () S G045 , (HANBR T T 2 - T 48U P 2 L AR
FEWEE DUAME L 1- SRR O 1- Q- A L5 2- = R I e o & -
IREL 2,4 TRHFEOREE REE 2,6 RS ORAE - YR N - AR ORISR R
B = G F R T B T A T A R PR e BT i - TR IR e R (TBDPS)
ORI b A R I R S LRI R O TR IR\ = S SRR =3 SRR R IR IR
(pivaloate) 7 HERE 0 - 2K HH R 2K I L 9- 277 i HH R Bk IR T il P 1 P PR R IR I »
BRI EE” I S 4 , (AN PR T2 B R IR OR P ik, B fn2 - = F L - g ek R B i
(Teoc) ~1-HIFE-1- (4-BRORHL) - 5L - Bk (Bpoc) il - T & Bk (BOC) 4 A AUk e ok
(Alloc) 9- 77 K B S AL e BE (Fmoc) PR BRI PR EE (Cbz) s MR R4 2, LL tn Wk 2 L &
P i = S ST A R P I R AR R R P 5 RO I - DR, b A2 - i e R P e 5 A
SV AR e G 358, Lo an = — FR b = A i 4 T Bk

[0076]  ATL T I AS K W 53 R W i F DAL AN (3] 19 JiR ot o i o 2 2 1) R - B A
— AR T R A AR X (D) K FTA R 25 AL S P P IR A THE S 1R A
SO A R B B SR ORI, a2 3971 L e e e NG NG oL o,
B0 IPLIPL S VRO TR T S e U M B A £ T LA @ A B B R A
R R Bl g & 22 24 B S B AR R AL R ) 5 R0 7 SR 5 Bl A4 & W R A A1 o B
Se ] fi7 2% - AR 2 (D A &8 (BB N T T8US PR AL R IR L) FH T 2500/ s 4 21
OI AT o TR [E) A2 25 AR CEPH) A 14 (C) B T 5 T 485 2 PR A0 48 A D00 77 2K T 4 31 s
TiZHB.

[0077]  JH 2 [F) 7 25 b 4w (B PH) AR BBOAR AT DA 7 b A AR B A ek 7 A 1 283 7
oA, A A 2 ZE AT DA D0 B0 B 7 SR AT DAsb o IR, 7R — BB LR SRR R AT AR R
PRIE ] -

[0078] M IE L T A S IE IR A7 25, ' ¢ PR L PO R ONERAR , T B T IE e T R S R

18



CN 116640140 A W OB P 8/168 T

(PET) BF5T , ARG A R 52 A 1) o5 A 3 o AL R AR 0 20 (1) G4 — MnT RIS G A 8t 4
RN AR H RO 550 o 2Ll T SE e 4] 40 Bk 07 v, A FH O =4 1) TR A2 3R b i ) )
A 2 T TR FH B AR C 0 ) 4%

[0079] AL IT AR WA R AG TR o BT DT B AL & 0 R AR A ARG 72 ) o T AR ) 7 it T
AR 40 B 45 2540 S 00 84 VIR SR K AR BRI AL (BB AL A RAS , E R i T R AL I R
DRI, A i BH A 955 3 e 75 — el A R BH B 40 & W45 245 22 WS L Bh ) 2 8 7 A AR = P
— BT B] R 792577 A R AN 0 o T FR) 7 it 0 8 T 5 A i I R U PR R i A & ) A AT A
IR B2 25 22 B (R G, DRBR /N BRI BR VIR BN ) A2 805 5 A= AU BRI TR I MRV
MR BB AR b 7 B LA P R 5

[0080]  “RaiEfb GH” AN “FasE IS5 1" BAE 8 W aR A I irt)) 2 R NIIR & P70 25
2 F B2 HLBCH BCR 806 7 ARG &4 . T FLa YT BHE AR K & LL i si i sh
TR (BI04 SE LR S R ) MEAEX B e L in B AR sh g

[0081]  “fL1EfY” B AR 10" 4515 T8 KO BE 5 Ak i 18] 7T 58 A& 2B BT e AN KR, OF Hizgdiig
0,5 FL b ik A mR TR A4 8 XA AN o AN R AR AR D o A5, AR AR 5
15 77 2 W] AR AR EAN B B, I HAZ IR A0 4% B ) 5 B ATAS HA B ) 5 5

[0082]  “mJ 24 FHI A A4 BB 7 BT A1) 0 FEAE AN PR TR AT 28 48 56 1) & ot AN 24 5 1))
HEEXT T N 2B K & sh 158 w7 42 52 (AT AR] B 7 2 Tk PR 91 B 90 R 590 A R )
577 JE3 750 Gk} / 2 0 7R1) L HG A 7] 2 T R VR R 2 S B R B E R SR IE R A )
EERESIR

[0083]  “mIZ4 H L 415 Jy ] 24 H () H B AT 1 ARG S Wi 25 38 25 v (B0mT L AR R
A RSV B 25 B35 MR 20 BIAG-S YD SR A SCA T I S0 “FT 245 287 1
S AL FEATAE B A IS IR L 0Bk 42 (B Gne) Bt 4 (1 AnBE) VERINK, T (RN C -
C, Jedk) i 2h o U T Bz B (1 7] 24 F 3h B 69 A LR R A HLBR R AN TS HLER (1) 25, ik
AHRIR LN OTR 8 PR R IR R AT R IR i MR IR A TR LR V& IR A TR .
R P R R IR L BRI e SRR  FLRE IR BE AR  2- ZE R IR L VTR AR MR, AT TG el
JE R AT = e 218 BTk A LRI , bL o PRI LTI R T AT X PR R IRR 5 P ik oL
EEan #61R  E IR R VR IR L AR B R AN R TR B2 B A S W R 24 FH ER B Tk A & 1)
FRY 915 53 25 1 L BN RINK, " CELsPOCRR ST B3k FTHERC, -C i) 20L& o T 24 b
LA SV ARV T B SRS T e )E S T SR E T VR
BT B A B £ BE S AU L i 2R = B N - R R A T AL T R
(1) 35 o I ALFEAEZE SO 1) 72 B P A IR 2 e A 1) e o T 24 FH R AR M 1 S FR o 428
FF A WFS.M.Berge et al.,J.Pharma Sci.,66(1),1-19(1977) ,and Remington:The
Science and Practice of Pharmacy,R.Hendrickson,ed., Z21h%,Lippincott,
Williams&Wilkins,Philadelphia,PA, (2005) ,at p.732,Table 38-5H7, ¥iX P ks F I
ANKINENBE .

[0084] X T-¥R 9T FH I » A STA TT HIAL S W (R0 14 s 73 () 6 388 5 D mT 24 FHIG, BREAT T2 fir
A= AR B T RS () R BB ) B o SR, e LA A& RT 245 P (%) TR ik ) £t T FH 461 1) 4
ERAE A T 20 (D) B &8 SM M & BT A 1 L, T2 AT AR H AR B e w4 %2
TR B , R AE A i B O VL Tl 2 N
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[0085] < il W il 1L < S A 5 A A W AL B 0 B MR A 4% 1) o LA 7 3] 2%
(4 B Eh M LB &AL Na FIK 1) 3h o B P M 428 2h vl DL I & & 14 1k
) b S R VA I R

[0086] 41, AT LA o s L8 HLER AT JEHLIR , 4] JiHC T HBr \H, S0, H,PO, B A AL B2 A
ONTAE H oy GEHE R 1) KTV B o B J5 I8 24 3R Al AR SCIR) 2H G ) B 48 A vl B 10 DA B 1 5 1
A K SR KA G B G ARSTA T &) .

(00871 2 it W 7 AE AR W AL B WUV T o A A SCAE T AR TE T R A fe
—AEREANAK LI E D 7> 75— A B N T R EAM R B K, 1K
FERS DL A vT DL /K 51 o T e b, 95 700 AT DU HLVA T« BRI , AR R B A S T
CAME IR EGIAEAE , QG — K EW . ZKED KRG K G =K EW UK ED)
S5, LA SHE LBV T TR 30 AR B AL B 40 7T DU BV A T AE L BB L, AR W]
1AL & W mT DL OR B AP SR/K SO 7K DN e Le A SRV 1 TR A 40

[0088]  “ZWpZH & 4B A K BH Ak A Wy RN A AU T 1 Wil L 20 91 a3t 16 A ) A
A 3 3 122 52 FR A 5 1 70 SR O A o B 3 EL P T 24 P A i e ) s T 741
R BRTT A RO i 2 ) R B R A AN, U A RO IR T IS
A E PRI - RS T Ry B AR 3h A i A A6 & WD) B o SR IR DA 51 R BT LN R
ol R T 35K R 2 2R 2 i P A ) 2 R 2 N 25 o W BT 7 A R0 AR AR AR K B )
P B L AR QT R 3R AR AL - B ) B L AR EE L TR 2 A S s 2
6] 45 2538450 A WU HEIER 2R A7 HRE BRI 8] RR VR T (05205 - IR AR BIOAE 1 28 3 J HL ™
HARRL S AR B &AL A 1 T SO R E R 259 R AR 8 A L — AR A IR 2
PR MVR B o XA VR T A R0 AT DL AU I SR N 572785 BB A B KR AR S %
ONTT AT A E

(00891 4pASCAE I AR TE Va9 FH T 48 25 R U A K W AL & ) 4 5 DA D e B
FRHTVIE G BRI AN / ook A A1 263 10 0 75 3 R V77 IR s AE MR R TR R
Ja > AEAEAZ IR AR B R, R/ A I A 2 2 AT 25 9IRS
a2, LTI 90 R AEIR R BT/ BT 97 B A L - ik S mT AGr Il R K1, DA K 25 245 AR
AR W AL S B AL S LA OB I A5 43 W B 25 2 RESR AR tH A S5 38— R4 25 #4111 T3
BITHTV EBESE (0 P A% el B2 )L

[00901 AR STAE I R AR “H00s 2 7707 5 RO 1) 95 25 76\ S hol AN/ s 52 o) 4 1K)
(B ERAEYD)  AARAEANBR T 35 25\ S T RN/ B ] B 75 6 1 3= 505 75 4L )
Rt o

(00911 4p A SCAE FH A AR T “HIV A 81 ) 40 5107 S W 5 41 BE 6 P (IR BV PRHTVAE 15 3 40 i
H A 11 ) B8 70 BT TE IR R AEAR SN B AR AR A

[0092] AL WI AL & LT 2 Y ER AT LS A — A B AR RR G, B AT DA A0
L S5 A A L KT e S ) A | R AT AR 988 4 % ST AR A 5 SO (R) -5 (S) - R TR I
(D) -5 (L) - e S AR S M T 3o AR R B i B8 BT A TR 0 T e ) 4 LA JEC 1 e )
LRI 2R A (0 A () L R) - R (S) -8R (D) - A (L) - A A Al LA FH 21 5
Tl T ) 5 B T DA R R TT V28 A R 3 G A o . T T/
N T B AR ) R 77 9 A A N 3 D ) 01 25 0 A T s A P A a4 o S YR €
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725 (HPLC) FA1H e (BRERBATAE W AN YD) 35 50 o A SCHEIR AL A 5 46 I DUk B
HE TURTAST IR R, BRAE A Ui B, 75 W ik g B id A & W L FRERNZ T LART S A 4 o 1
H, A B R A WG BN

[0093]  “ST A& S A 4™ 5 a6 ik AH [7) A B B (E L A AN [R) (1) = 4 &5 14 1 AR 1] iR - 2H R 1 4k
G4, AT B 4 o A BT & b LR e d A e AR S, I HATE Xk A 4R” , Hota
T oA e B S BRI P FP AR TRk

[0094]  “HARSFHAUE” 551 T Mo T I — DNEF R BNE — 078 05— DNEF AR A,
FEATA BT iR Ab & W 1 B AR SERE AR

[0095]  “Hij 247 i 2% b e v e v AR 1 AR asB3% 1) AR 90 B B 2 s A O RE O REAR 25 W 4k
G AL T R, AR IS (DD K EIHTZ .

[0096] 1L &M

[0097]  dm bJfral , FEAC K B IR — AN st 7 S b i G U s e &, ik i &
MEATAD

Y2
X
‘T/ \‘/\N R
[0098] ZH/
Z1

(D

(00991 s 7 A S g A T 265 4

[0100] H.

[0101]  XKg-0-8-NZ*- 8% -CHZ - ;

[0102]  Wy-CHZ*-;

[0103] 2!\ Z°F0Z°% E AL A ERC, bk, s 2 FIZ° sz M2 A A — L
HHPLA-CRY - -CR) ,CRY -+ -CRY ,CRY ,C R ,-8-C(RY ,C R ,CRY ,CRY -, Hrh
7' MZ° ez MZ B 2 > — B A — TR R L

[0104] 7"y, -CH,- Bk -CH,CH,-;

[0105]  Y'RIY*& FSI IS C, BedbERC, s b s

[0106]  R'Jyil—Z =S s U I3 ; A1

[0107]  RRARMSLHONE b 3R FRIEBLC,  Hedk o

[0108] 75— ANskhtiy B, et HA T (I1-A) &4
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[0109]

0
X
Vese A
L H
N
\ b
(0] OH

(II-A)
[0110] 75— sty &b, SR LA TR (I-B) KL &4

L

[0111]

(I1-B)
[0112]  fEH—Asuia s i 2 B TR (11-0) B’k &4

O
@/\ heh
L H
N
[0113] AN a
o OH

(11-C)
[0114] 5 — AL T RE P, LN-CRY) - o AE— Dt — PR T E . L-CRY ,C
(RY) - o FE L —AHE— 2B 52 M7 R LA-C(RY ,C(RY) ,CRY) - o 6 XA 2B ISt
FH L, BIROAE AN NIRRT B, — ROV E BN HRIRAEAE X
— NS T B, — MR R R AN HRPIRAE AL N — N — B 1St &
L AR R R AN RIRSNE AN — Nt — 2P st 7 &4, — MRV R &
M HARAWIR VA

[0115] 7B —ANsi 7 &b, Xo-0- A8 5 — ALy Zob , X -NZ°- A8 5 — AN SEiti 7
R XN -NH- o E 5 —ANS2fi T 2, X -CHZ - FIZ 75 5 Bt — IR - L- o — AN —
B SERTT R 7PN AR S AN ST R X -CH, -

[0116]  7£ 5 —ANSZifiJy S rf, 7 R - CH, - o 72 53 — DSt R, 2 -CH,- A2 B — A
ST R, 2N

[0117] 75— NSzt &, Y RIY2 5% [ oy H oA B 3t ek = 4 3L

[0118] 75— STy o, R —AN ol ZHUAR  7E— Nt — B I Seiiti 7 b R 94 -4
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FIEER2- AR,

(01191 78 55— ANSZiti 7 & of, R AN 5 B o 7E — itk — 2B I st 7 8, RV M2, 4-
TUROREE 2,3 RUORAR 2,6 RORIE (3G -4- EUORIE (3, 4- ROR IR 2- -4 - EUR KL
53, 5- IR AR N A B ST R R U2, 4- RS,

[0120] 78 55— NSt 7 & of L, R = AN B0 BB o E — itk — 2B I sty 2 RV M2, 4,
6- ZHIERLEN2, 3, 4- ST A A ST b LR 2,4, 6- SRR
[0121]  fE—AsLir Bop , IR MA &Y, HAaR i ERrRs (D) . (11-A) . (I11-B) 8¢
(I1-C) AL — MU A W ERIL ST A4 S A AR B8 mT 24 FH 38R R0 0T 24 FH 380 FAvRE 1 BB T 77

[0122]  $24f 5 —Asit 7 &, HAREE m NS 276097 A & W BTt (D . (1T1-
A (I1-B) 8 (11-C) FAE— MU AW EIL LM AH G YK TT B LB T B A B 1A
I P S TR HI VI G 705 FR A ) — AN Seiiti 7 52, Fotdiadad ) N 45 259697 A A E N b
Frid = (I) « (I1-4) \ (I1-B) 8E (I1-C) AR — MBI 25 H & 1) kiG 97 s Ty 28 A 8
el b T H A TR P XU P BB 3 TR H T VIR ) T i o

[0123] 75 55— NSty i, 3 gt an b A is =L (1)« (I1-4) « (I1-B) 8¢ (11-C) HFHAE—ME
G WA A Y TR T B B A T AR A TR 1 RV 1 AR A HR T VB e 1) FH s o
10 57—/ sty b, J gt an Bk =t (1)  (TT-A) « (IT-B) 8% (IT-C) AR — ML & ek H
4MH GV T 697 BT B BB T A B 1 AR 1 S A HT VIR L 1 F i& - 7
B —AN Sy o, Bt F TR (1) . (T1-A) o (I1-B) 8% (11-C) F4TE— ML &P ei H 2
MAATEEZBITT R

[0124] 75 55— ALty i, 3 gt an B A is =L (1)  (I1-4)  (I1-B) 8¢ (11-C) HFHE—ME
A2 AR 69T R T HIVIER G i & o 78 55— AN Sehte 7 b, 3t an B ik
X (D) AT-4)  A1-B) B (11-C) FAE—AMLE MBI AW AV T 5 1 5G T7 PR TT
HIVIERGL ) &

[0125] 4o Bk — DTl , fE A R BRI — AN STt 5 2o, 3R A Ui siE PE AL &4, B
A EA TR (D) !

Y2
X
‘T/ \‘/\N R
[0126] ZH/
Z1

(D

[0127] s ST AR SRR AT 245 FH 3

[0128]  Hrh.

[0129]  XAy-0-8%-NZ*-8%-CHZ®-;

[0130]  W3y-0-3%-NZ*- 8% -CHZ*- ;

[0131] 7'\ Z°RIZ°% (A A S C, ek siC, s A ke st , BRIz Fz sz Mz s & 4
—EE-L-, L A-CRY ,-.-CRY ,CRY ,-~-CRY) ,C (R ,LRY,-.-CR ,CRY ,C(R
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,C R ,=+-C (RY) ,0C RY) ,-+-C (R?) NR*C RY) ,-+-C (R ,SC (R®) ,-+-C (R ,S (0) C (R ,-+-C
(R ,S0,C (R ,~+-C(RY) ,0C (R ,€ R ,-+-C(R") ,C (R ,0C (R ,-+-C(R") NR'C(R") ,C(R) ,-+~
C(RY ,C (R NR'C(RY) ,-+-C(RY) ,SC R ,C (R ,-+-C(RY) ,C (R ,SCR? ,-+-C(R"),S(0)C(R" ,C
R ,-+-CRY ,C R ,S(0) C (R ,-+-C (R ,50,C RY) ,C R ,-+-C R ,C R ,S0,C ®R?) ,-+-C
(R) ,SONR'C (RY) - 5% -C (R) NR*SO,C (R ,-;

[0132] 7948k -CH,- . -CH,CH,-  -CH,CH,CH, -  -CH,0CH, -  -CH,NR"CH, - - CH,SCH, -, -CH
(0) CH, - 5% -CH,S0,CH, - ;

[0133]  Y'ANY* 5% AT A A BC, i3k, By AN 5 A E R R B R T e B A 3
26 R F IR IA B A 36N FA I 1 I 2 PR B, A B il A B A A IR AT 1k b g — A
B2 R

[0134]  RYJg 4T3k HUAR ) 7% 5 BT 1A BUAR 0 2% %5 22 5

[0135]  AEARPMALHOYE X B FREEELC, etk MU AR A 5 S A TR R R T
—HIKR =0, fl

[0136]  Hrh Rk FED—A: (1) 2 MZ° 8z F2°— TR - L 5 (1) YR 5 e A 1 %
[P IR — 2 T R A 3261 P4 IR T I A B R A 32 6/ 31 i - 1 223838

[0137] 5 —ANSziti &, Wi -CHZ2 - .

[0138] 763 —Asiiy &, 2 Mz sz 12— R - L-

[0139]  FER— sy &, et A R (AT1-4)  (I1-B) 8 (1T-C) = — Mtk &4

(0]
X
E\/\I/\N e o
L H
N
\ .
(o] OH

S

2

[0140] (I-A)

(0]
oooan
I H
N
N (0]
(o] OH
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(II-B)

0

@/\N N N/\R1
L H
[0141] N
N o
0 OH

(II-C) >

[0142]  HrALy-CRY,-.-CRY,LRY,-.-CRY,CRY,CRY,-+-CR",CR",CRYC
R ,-+-C(RY ,0C(R" ,-+-C (R ,NR'C (R ,-+-C(R") ,SC (R ,-+-C(R") ,S (0) C(RY) ,-+-C(R?)
,50,C R ,-+-C (R") ,0C R ,C R ,-.-C (R ,C R ,0C R ,-.-C(R") ,NR*C R ,CRY,-C
R ,C R ,NR'C(R ,-+-C(R") ,SC(R" ,L(RY ,-+-C(RY ,CR ,SCRY),--C(R",S(0)CRY,C
R" ,-+-CR") ,C®RY),S(0)CRY,---CRY,S0,C R ,CRY,-+-CRY,CR"Y,S0,CRY),~~-C
(R ,SO,NR"C (R?) -5k -C (R) NR"SO,C (R?) , -

[0143] 78 55— AN bt 7 e rh , VIRV 5 B T B A BR S5 7 S P R A 364 PR 57 1
BRI B AT 361 I T [ 2234830

(01441 f£ 5 —ASeitidy b, SRALHA R (TTT-A) L (TTT-B) « (TT1-C) B (TT1-D) 22—
(RASE7/E

[0145]
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(I11-D) )
[0147] ez f7°% AT oA BRC, bk,
[0148] {EB—Asgii FEd, 24t G TR TI1-E) . T11-F) . (I11-0) 8 (I1T1-H) 2 —f#
e

X\(\
[0149] [(N
z!

(I1I-E) ;
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0
0 Q
xw/\n X N R
H
N \ -
z! 0 OH
(II1-F)

o
o Q
X\I/\N \\ ﬁ R!
1
[0150] N S, .
z 0 OH - -éi

(111-G)

CN 116640140 A

Z1 0 OH

(I11-H) ,
(01511 ez Rz’ & E AT R C, etk
[0152]  fER— Az &, () 2' Mz ez Mz —E e -L-, B (1) Y A 540188
iR T — R T B A 3R 6 A S T IR A B L A 3 R 6 IR J5 T IR 42 R 38
[0153]  fE 5 —Asiji y &, $2 4t B A T3 (IV-AA) L (IV-AB) | (IV-AC) - (IV-AD) . (IV-
AE) . (IV-AF)  (IV-AG) 8% (IV-AH) 2 —HIHL&H) -

0
X ;
NT X N R
[0154] L H
N
\ .
o

OH
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(IV-AA)

N
\ o]
(o] OH .
(IV-AD)
O,
o)
: 9%
ED/\N X N R
L H
N
N o)
o) OH
(IV-AE) ’
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o
0 Q
ET/\(\N X N R!
. H
N
g .
o} OH

(IV-AF)

(o] OH -
;2R

(IV-AG)

o

0

X
E‘/\(\N X N R
L H
N
\ "
o) OH

(IV-AH) ,

[0157]  HPLH-CRY ,-+-CRY ,C R ,-+-C R ,C R € RY ,-+-C R ,€ R ,C R ,C
(R ,~+-C(RY) ,0C (RY) ,~+~C (R) NR'C (R") ,-+-C (R) ,SC(R") ,~+~-C (R") ,S (0) C (RY) ,-+~C (R
,50,C (R ,~+-C R ,0€ R ,€ (R ,-+-C R ,€ ®R) ,0C R ,-+-C R?) NR'C (R) ,C (R") ,-+-C
(R ,C (R ,NRC (R ,-+~C (RY) ,SC(RY) ,C(RY) ,-+-C(R?) ,C(RY) ,SC(RY ,-+-C(R),S (0) C(R?) ,C
RY ,-+-C R ,C ®),S(0) C R ,-+-C(RY,50,C R ,C RY ,-+-C R ,C ®) ,50,C R ,-~C

(RY) ,SONRC (R?) ,- B -C (RY) NR*S0,C (RY) ,- -

[0158]  fE 53— sty v, #2454 0 (IV-BA) . (IV-BB) « (IV-BC) « (IV-BD) . (IV-

BE) « (IV-BF) . (IV-BG) 8% (IV-BH) 2 — 4L &9
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R

Iz

(o]
[/:j/\h. AN
L
N \ o
(o] OH

(IV-BA)
o
N ;:
L
N N
(o]
o OH 3
(IV-BB)

[0159]

(@]
Q/N/\(\N x N R
I H
N \\ "
o OH

(IV-BC)

0

Q/N/\‘/\N X N R!
! H
N
N o
o OH

(IV-BD) ;
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o)
Y%
Q/N/\]/\N X N R
L H
N \ o
o} OH .
(IV-BE)
o)
0 Q
i/:/\]/\ru X N R
L H
N \ o
o} OH _
(IV-BF)
[0160] 0
0 Q
(/“D/\N NN R
L H
N \ o
o} OH -
(IV-BG)

o

0

N
G/\(\N X N R
X H
N
N o
o OH

(IV-BH) ;

[0161]  HrALK-CRY,-+-CRY,CRY),-+-CRY),CRY),CR),-+-CRY,CRY,CR,C
(R") ,-+-C(R") ,0C(R",--C(R") NRC(R"),-+-C(R",SC(R") ,-+-C(R") ,S(0)C(R?),--C(R"
,50,C (R%) ,-~-C(R" ,0C R , R ,-+-CRY ,C R ,0C RY) ,-+-C (R") ,NR"C R ,C RY) ,-+-C
(R ,C (R NR*C(RY) ,-+-C(R ,SC(R") ,C(RY) ,--C(R") ,C(R") ,SC(R?) ,-.-C(R") ,S(0)C(R) ,C
R",-+-C®R" ,CR®RY,S(0)CRY,--CRY,S0,C R ,CRY,-+-CRY,CR",SO,C R, -C

(RY) ,SONRC (R?) ,- B -C (RY) NR*S0,C (RY) ,- -

[0162]  7E 5 —ASLiti 7 % b, LA-CRY) ,-+-CRY ,C RY) ,-+-C (R ,C R ,CRY ,-B-C
R ,C(RY) ,CRY ,CRY - AE—ABE— B SEHTT E T, LA-CRY) - AEX—HE— P 5E
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W77, LA-CRY) ,C R - 1E X —ANE— B 18t 7 29, L -CRY) ,CRY ,CRY ,- o 7E
N Wi 5 S, FARAE AL X — A — B s b, — AR F 3L A
BAHRIIRNE AL — AN — Bt 7 ZH, — MRUK R BN L RIIRNE TR
N—At—20 st )5 2, IR 2 BN AR IR NS AL X — At — 25 B sty
F, AR R BN L RHR A

[0163]  7E 55— ALy %, LR -C(RY ,0C (RY) - -C(RY) NR'C(RY) - -C(RY) ,SC(R) ,- -
C(RY,S(0)C(RY) ,-8-C (R ,S0,C(RY - FE— N5 ST ZH, LA-CRY) ,0CRY ,-»
FE X — N5 St e rp, RO AE X — AN it g S, — MR S
HEANHERRNE AL AN — Bt 5 R, — MR K R BN KRR E
FE X —AHE— B Bt e, IR &R BN AR IR NS A X — A HE— 2 1 St
F R, —ARA KR BN KRR N

[0164] 785 — ANt 77 R o, XA -0- o fE— AN EE— 3 I SEiitE 7 b, 22 &L 7R 5 — sk
W77 e, X9 -NZ°- AE B — AN St 7 2t , X9 -NH- o 7 5 — NSt Jr g2, Xoh-CHZ® - 1 5
— AL T L, XN -CH,

[0165] 75— ANSZifiJy S rf, 7R - CH, - o 72 53— DN Seitir R, 2 -CHy- A2 B — A
ST R, 7

[0166]  7E 57 —ANSZiti 7 &, Y RNV % [ g 7 b A A R Bl = g R 2L

[0167] 78 55— NSt 7 & of, RIS B0 BB o 7E — N3t — 2B ISt 7 2, RV R4- 4R
R - R,

[0168] 7853 — NSty 28 b, RN A FE 78 57— ANt 7 2 of , R AR IE 3

[0169] 78 55— NSEitify & of R 2 b — A pr K HUL

[0170] 78 55— NSt 7 e of, RIS B0 B EUR o 7E — N3t — 2B I St 7 2, RV R4- 4R
R - R,

[0171] 78 55— NSt 7 & of, R AN 51 BB o 7E — itk — 2B I st 7 2, RV M2, 4-
TORARIE L 2,3- TREIE L 2,6- TRUEIE 3 -4- R IE 3, 4- T RUESE 2- -4 AR
83, 5- IR AR N AN ST R R U2, 4- RS,

[0172] 78 55— NSt 7 & of L, R =AS 50 BB E — itk — 2B I sty 2, RV M2, 4,
6- ZHERLEN2,3,4- ST AE A ST b LR 2,4, 6- SRR
[0173]  7E 57— A8 7 22, R A3 - =4 F 3 - 4- R R 2 - PR - 4- HUREE.

[0174] {5 — /sy b, IR GWA A, HeHEw EFridst (D . (I1-4) . (I1-B) «
(I1-C) ~ (III-A)  (III-B) . (II1-C) - (III-D) . (III-E) . (I1I-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) 1 (IV-BH) £ — A B A4, B3 S AR 4
PRERCRT 24 FH 2, FAT 245 FH Bk SRR R 7R B 71

[0175]  $RAL A — s 7 %, AR @M W ANA 27 A % Erm Eprgs (D . (I1-
A) . (IT-B) - (IT-C) « (ITT-A) « (ITT-B) « (ITI-C) ~ (ITTI-D)« (ITT-E) - (ITI-F) . (ITT-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—ANf4k &40
S ARG T BB IR B AL T A TR B RS (0 N BT VIR G B 5 v 3R AL 5 —
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AT &, HA S M NG 20T A SE N ERra s (D . (T1-4) L (I1-B) . (I1-0)
(ITT-A) « (IT1-B) « (ITI-C) - (ITI-D)  (ITT-E) . (IT1-F) « (IT1-G) « (ITT-H) - (TV-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) HAE— AL G s = 25 H G W RIGIT
BTSSR B AL T B B G ) XU ) N THT VIR G 1 7 7

[0176]  1E 5 —AsLpti s b, Rt BTkl (1) (TT-4) . (I1-B) . (IT-0) , (ITI-A) .
(ITT-B) « (IT1-C) « (ITI-D) » (ITI-E)  (ITT-F) . (IT1-G) « (ITT1-H) » (IV-AA) . (TV-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) HAE—" 4L S el H 25 W4 &9 FH 11697 A %
el b T A L 1 RS N BIHT VIR GL () 3% o 78— DN Seitir &b, 3Rt o B ik =X
(I) . (I1-A) . (II-B) . (I1-C) - (ITI-A) . (III-B) . (I1I-C) . (I1I-D). (III-E). (III-F).
(ITT-G) « (ITT-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) A1 (IV-BH) HH£—4>
A& P 25 A S W F T 1697 BUIRPT BB TR gL Bl AL T B TR I RIS /) N FRHTV gk e
P

(01771 fE 5 —ALhi T &, it B pridiE—=0 (D . (IT-A) . (IT-B) . (IT1-0)  (I11-
A) . (III-B) . (III-C) . (II1I-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) A (IV-BH) 5§ H: 24 W20 & WITE B 243697 B i .

[0178]  fE 5 — AT &, iRt B pridiE—=0 (D . (IT-A) . (IT-B) . (IT-0)  (I11-
A) . (III-B) . (III-C) . (II1I-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) # (IV-BH) £ — A HMb SV e 25 HE& W T 1697 1%
TBITHIVIR G ) & A8 5 — AN Septir 2, e ik B A —=0 (D | (I1-4) L (I1-B) . (IT-
C)« (ITI-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) A1 (IV-BH) 83 254020 &9 H T 15 P 843G o7
TRITHIVIB L &

[0179]1 M43, tn FRrR =l (1) o (I1-A) . (I1-B) . (II-C), (ITI-A) . (ITI-B) . (ITI-C) .
(ITT-D) « (ITT-E) « (ITI-F) , (ITI-G) - (ITT-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) A1 (IV-BH) B4 &P AT AR STt 77 58, AUA SO T-an Epfrag =0 (D)« (IT-A) , (II-B) &
(I1-C), (ITI-A) - (ITI-B) . (ITI-C) . (ITI-D) . (III-E) . (III-F) . (ITI-G) . (ITI-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) I (IV-BH) fI4L &40 BOR R X WL Y Y2, L,
717777 E 7 R A AR B AR s B R AT DA ST M 5 H e S 7 e AN/t (D) L (TT-A)
(I1-B) . (I1-C), (IT1-A) . (I11-B) . (ITI-C) . (IT1-D) . (I1I-E) . (III-F). (I11-G). (I11I-
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) Kb & EURIEH A
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DATE R A o 0 b 2 B3 14 AR R B ) S i 5 58 o 3 b TR R SEZ it 7 8 0/ A R B2 3R Hp o)
TARfTHE BOR R X WY Y2 L2 22 28R 2 B ) L R AR 0 51 R IR 0, 7 244
T A B R EA R IR AT DL MRS 72 St 7 AN/ BRI B SR Hh N Bk LR R LR B R AN
FEAEA R BN L2 Y

[0180]  GnA AT A AR N A RS # AR, 2 (1) « (IT-A)  (IT-B) » (IT-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) 1 (IV-BH) k&4, Fo 7z Fuz ek 7 fz  — e e ik
L=, AT A RLJURRAS [6] 1 75 3 s o 49 2, St 3 1Ak B 3 ] LAR R A «

\@Qﬁ“@ QW“C‘:L

[0181]

e o} F
- v N\N N
o) F
Ho oH
3

[0182]  ZiA &)
[0183] Sy 452519 H I, 48— LSt 75 S b, A SCHmid Ak & 4 5 SR =5 i BIOC /) ik 24
WHEM L 25 AL AT A G EFE R (1) BALE DA T IR 3 — el 2 i m] 24 ] 3
s TR BRI 7o 20 (1) BIA-E 4 LA R a T RO BR (1) 4R 8 53 B0 i 1) A7 AE T2
a3 (D) B S RITEPE AT DL AR U AN 536 4 n s B i 7€ o i A B R A7)
A DL A SIS R N 3 25 2 il 5E o A — 28 sit J7 E, 20 (D) B S LA Z125mg 2 4
500mg Wy EAFAE T2 GV b A —2s2ji 7 S, 30 (1) AL &P LL2)100mg 2 27 300mg
HIBAFAE T UGV P AL — L5 05 =, 2 (D K& Y EL24)25mg .50mg . 100mg
200mg 300mg \400mg 5%.£)500mg (1] EAF/E T 2 H & W+
[0184] 4524 AL IE & I 29 2 & W0 B A & W A & P X R 24 F #h i 22 v
AR RADLFH 3 FR a0 AT 42 52 A — A5 24 07 sUHEAT 1) o A R I 29 M) 25 ) o il i V5 AR
A & 5 AT 24 FH A4 b B 7 e TEE 791 i 8 1) O HLAE ARG 78 St S v, 1 LD
G102 A G R NN S K NN R N R i = | | = o L D N 5N I 6 I = N N
TR S 7 RN TR S S 791 SR AN 55 711 o IR AR 25 W A0 5 10 B s I VE 1 4 2 IR A B0 4
ANBRF IR AR 3B B RN W B A E R S B B RN S L B AR B2 A
VI VAE Fo VF AP BOTE PE R AR R 2 TR A B & B i R A AT R B A A E %
B BRI H S YR B B2 A 70 S B 2, b 49 7R AT DL B — )
B, BAZ I A K A S W0 R 25 4 PT 258 99 22 4 7 A o o) % SR 1 701 2R 1 < o
T3 S RTH 5 B R A QU 8 L8 15 RN G2 L 5 WY, 491 402 WRemington: The
Science and Practice of Pharmacy,20th Edition (Philadelphia College of

34



CN 116640140 A W OB P 24/168 T

Pharmacy and Science,2000) . fTEARATIEHL T , f55 25 230 & B 10978 A E I A K B
AL P E AT 24 FH 26, FH TR 7 AR AR SC T IR 3505 B O 0 1) 2 0 B iE

[0185] AT A FF B2 2H 6 W) A2 3k 245 ) 403 b Ak BT JE) 2R 140 7 2 ) % o 40 2 o —
St g SR FT @ I RS ¢ 2 23 A A ) R B AR R B A A TS R 2R KR A
DAARE TE2 5 35 0 1) % 4] o 7 R It 5 8, N 3R THI i 12 771) DR 3 T2 s 30 50 [P0 3 W BB V7
T o FETHNE MR AR 5 A R B 0940 S P A E S0 AE B A AT R 138 BT i b & W 5 it 52 &0 B
FEK PRI R G LAY .

[0186] Ak BHMIAL &P E T 25 H B LR TT B AE 45 24, iR 1697 6 S M AR 2 Fh [l
AR, BLHEE A BARAL SW TE 1 10 S AR AR S AU B KR s BB B AR
P — FR A BEIR A A B AR 5 25 25 05 AN a] ; HEMEE 2R, 2940 & BRI sl i
) 7 B AR s A2 IEAE AT IR YT

[0187]1 HEIRIT

[0188]  fE—ANSLiiti yr ZH , FEA—Fi B T VR 7 BB A TR e Bl Ab T FR AT TR 1 IR (1)
NBHIVIE BB 771, HAFE 17 iR N 25 259097 A & A ST AT AL & Y el Hen] 25 F 3
5097 A MR —Fh e M R MR T R A G .

[0189]  fE— ANl 7 A, IR A MU EY), HBREAS A& Hol 2 i, 5
— P Fh R AR ST 2 A AT 25 F 0 B B R B 77

[0190]  #E—ANsLiti 77 =, IR B2 250, AR A ST AT G T4 iS5 —
FhE 2 Fh 5 AR T R H S .

[0191] 7 Bk st 77 2, 7 AR Ba YT 7 AT LA ST -HIVA B, 78 e Sty 2, 3
AMPIIE YT TR TV A B0 7] 300 S B AT H TV AR A% 7 0 ) 751 308 2 S g T H TV A T 0 o)
T T 3 i (T TV A T B A0 k1) 7] HT VRS A B4 ) 551 W H T VAR AL AL A (B A4 (1)) A g 4T
il 750 S 2 AT (5, CCRO i) 741) « gp4 1470 771 (R fak & 410 1) 77) A0 CD A3 B2 4 1 741))
CXCRAFHHi 551« gp 120411 771 . GEPDFANADH - 42, A4 B4 ] 751 L B [y HTV 52 AR 1Ak A4 (“Fe A4 1
A 5 5 a0 FE 4R 5 A i F B AR B SR AL A A L Gn7EW0 2013/006738 (Gilead Sciences) -
US 2013/0165489 (University of Pennsylvania) FIWO 2013/006792 (Pharma Resources)
HHANTF AR EL) L 254% 80 J 8 5m 7] e B PR T NIV A 254 . e Ll & e — ik —25
RSt TT 29, AT Ik 3 R IR I —Fh e 2

[0192] (1) HIVER = B0 71, %k B 22385 05 BT LA ARV AR5 L BfiHh IR 5 i DT 5
FFEM T AR AEM T I B R 5 An A 45 H I AR 5 (darunavir) JTMC-126. TMC-
11455855 (DMP-450) L JE-2147 (AG1776) \L-756423.R00334649 KNI -272.DPC-681.DPC-
684.GW640385X.DG17.PPL-100.DG35FIAG 1859;

[0193]  (2) i % S W U HT VIR A% HF B3 A% HF B 0 1 77, 2 B R Ak L 2 K F 4k
(emivirine) -delaviridine fKiEFH & . FFHHiF. (+) calanolide A.fKHIFHFHAK.GW5634.
DPC-083.DPC-961.DPC-963 MIV-150.TMC-120.rilpivirene .BILR 355BS.VRX 840773.3k
] F#k (UK-453061) \RDEAS06 .KMO23FIMK-1439;

[0194]  (3) 1% B HIVAZ E 450, e H 5% 2 R0€ B Al L 232 U L wlfth 2R 0E V3L
PEARYE R T E BT AR 5 2 2 R T3 S IABEE Fi% R MIV-210. = -FTC.D-d4FC. &
i At L B BB AR SS S E B S (fozivudine tidoxil) apricitibine. (AVX754) KP-1461.
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GS-9131(Gilead Sciences) Al K 5EWE (fosalvudine tidoxil, MAETNHDP 99.0003) ;
[0195]  (4) 10 %% S A O HIVAZ B ER 157, i B B AR 15 . & SR B 1a48 H 8 (tenofovir
disoproxil fumarate) .tenofovir alafenamide fumarate(Gilead Sciences) .GS-7340
(Gilead Sciences) \GS-9148 (Gilead Sciences) Fi {4535  fif 48 F g (adefovir
dipivoxil) .CMX-001 (Chimerix) B{CMX-157 (Chimerix) ;

[0196]  (5) HIVEE G EEHNHIG, ik H 20 & LW R IATAEY S ER R ERIATEY .3,
5- OMIHEREFEZE TR 3, 5- WNMERE R TR AT AN\ S KE SRR Ve SRR AT AE
W W HERR 2R 2 FE I IR 2R 2L BRI AT AR B R T R AL H I 7 (tyrphostin g &
PR IR AL A 1) 79 B 407 A2 0 RS AR RS AT ZE 40 .S - 1360\ AR-177.L-870812, MIL-870810.
raltegravir.BMS-538158.GSK364735C.BMS-707035.MK-2048.BA 011.#%% i 75
(elvitegravir) .dolutegravirfIGSK-744;

(01971 (6) HIVARMEAL A s A2 44 [ % 45 Bl 1) 77 (NCINT) , R HE{HANFR . BT-224436.
CX0516.CX05045.CX14442 . 7EW0 2009/062285 (Boehringer Ingelheim) WO 2010/130034
(Boehringer Ingelheim) .W02013/159064 (Gilead Sciences) WO 2012/145728(Gilead
Sciences) \W02012/003497 (Gilead Sciences) WO 2012/003498 (Gilead Sciences) H 72y
FFRMED), PR TN BB HARNE NS E

(01981  (7) gpd 1357, 1% B R FH (enfuvirtide) « FHRFH (sifuvirtide) . L1H T
Z% (albuvirtide) \FBOOGMFNTRI-1144;

[0199]  (8) CXCR4HIl| F#]AMD-070;

[0200]  (9) i A4 FSPO1A;

[0201]  (10) gp1204Hi1I57IBMS -488043 ;

[0202]  (11)G6PDAINADH- 4B AL B4 immunitin;

[0203]  (12) CCRA#MIHIF, & BB+ FH X (aplaviroc) iR FHE (vicriviroe) s i HE
(maraviroc) cenicriviroc.PRO-140.INCB15050.PF-232798 (Pfizer) F1CCR5mAb004 ;
[0204]  (13) CDAEFEANHIF , e B L ER 5450 (TMB-355) FIBMS-068 (BMS-663068)

[0205]  (14) Z§4X38h Jy 2438 5m 7, 1% H cobicistat MISPI-452; Al

[0206]  (15) HI-F¥AYTHIVHIH B 254, 1% H :BAS-100,SPI-452.REP 9.SP-01A,TNX- 355,
DES6.0DN-93.0DN-112.VGV-1.PA-457 (W F5325% (bevirimat)) \HRG214.VGX-410.KD-247.
AMZ 0026.,CYT99007A-221HTV.DEBI0-025.BAY 50-4798 MDX010 (}F4#FS (ipilimumab))
PBS 119.ALG 889FIPA-1050040 (PA-040) ,

[0207]  RHME.

[0208]  7F—LESLti 7 R, AL A TG P E AT 25 H 25 P A = b DUl B 22 A
FAMEIEIT FIH G o A —Le St 7 B, AR ST B4 A s mT 25 FH R 5 W Fh 3 A G
ST A AR E ST B, A SCA TS v 25 H 25 = Fh B AR ST I &
R — P ST B, A AT AL S alH v] 25 H 31 5 D0 M 55 4 a7 4L G Bk
PR = b DU Al B 22 0 55 AR R T R AT LA R B RIZRIE T A BAS [RVR 755, B e A 1]
PLide E AN [F 2K BRI 77 o 48— NP8 SE it 7 2, AU AT S el L vl 25 H 3 5 b0 4%
SR I PV H T VAZ 7 BRI 1 770 A0 2 s g O H TV ARAZ B R4 o 78 55— MR B S T =
AN TG W el AT 24 F 5 5 300 2 S il (T H TV AZ 1 IR0 1) 771 R 0 i 3% g T H TV 2 [ Il
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ML G AL G ALt D IS R A SCA T AL SV s T 25 ) 8 5 1 e 5k
i RTHTV A EF BRI 711 30 4 S B (O H VAR FM R U ATH TV AR (A B Ak S A& oA — A
TN TT S AR TE R G P B T 24 H 5 3900 S g IR HT VA T IR W0 1 771 L 30 e
SR HTVARAZ HF J 700 AN 25 30 7 22 1 i 4 5

[0209]  fE—LESLt )7 SR, AL A TR SN S — R Mn B fivid 53 SME T 7RI
B HEY A CLRIN BOESE 7 SR 45 2 AN 45 251, BTk 215 7T LALA P IR B IR 4
URe Y.

[0210]  #E—LESti )5 SR b, ASCA TINS5 — FhelZ F 5 4 R 7 AL & £ T
I 45 245 28 BB 1 B — R R e, g5 a2 10 Al 2 [ ] 47 R

(02111 Bl 7 S, AL RIF AL G S — Fh el R A AR ST I4E 2 3K Rl 4
LARSOR IS5 — R s Bl 55 41 (A3 97 7738 5 48 R I S0P 25 29 A0~ T e &
PRI T B A 73 SR T 7R A T A R A SO A TF AL S AN —Fh el 2 B 53 M
PR BT e e B o AE SR N

[0212]  Fh[R] 45 245 4 AR 45 24 BT B K — P el 2 o 2 A1 (03RRI L AT B ) » 45 24 L Ar
FIERIA ST E YD, B, £E25 25— Rhsl 2 Fh 53 S IIG 7 6 T 1 R AORD 5000 B B
BN Z A8 2R SO T I E W 140, A2 R LSS 5 S8 70, B Se e 2 AR B A S A
TS, 6 LR B 73 B 22 A 4 245 B ) 1Y) — B2 b 53 AR IR T 77 T3
FEHE ST S S Sa 25 AT R K — B B R 53 ANKTR T AR L 15 A AR B0y Bl
Z NG B E A SO T AL S o AR BB S 7 S8 B 5B 2 AR R A S A
TR E ), H 35 AR H/INE ] (9 AN 1 - 127N 2 5 45 24 SR 75 & ) — PR 2 0 5 41 19
TR AR FE S 5 S 5 1 Se i 2 AR R — R e M S AR I A R AR RN
SIE) (BNt -12/Nm) 22 5 45 25 AT R A SC AT AL &4

[0213] "Ik sEtif] ik 1A K R S (B, 3K (D itk &) il i -

Yl ¥z
X
T/‘\r/\w R’
[0214] ZH/
Z1

(D
[0215] AR XW. Y Y220 28R Z gt b SRR o AT AR B 24 BEAR , 1 VF R B
T I AL T 325 B e B AR A AR N 1 L R ) A T VR A X A A ) o A AT R
N G RS BRAE , 2400 Bk FEABNE J7 2%, 38 3 A 0 ES 4h 21 70 FH 44 I 7 2 B S
ZH, e A& a0 AR A U e (D A& 085, 246 4H 0 W LIS H LS i gma
Aldrich,Lancaster Synthesis,Inc.,Maybridge,Matrix Scientific,TCI,and
Fluorochem USA, 5§ (R , AR 4 A e F AR N 51 A B R IE & Bl (S WA, Advanced

Organic Chemistry:Reactions,Mechanisms,and Structure, 55k (Wiley,December

2000) ) B UNA ST T IR 1) 4% o
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[0216]
[0217]

[0218]

[0219]
[0220]
[0221]
[0222]
[0223]

B T2 B AR AR EA R T R EOR T %

BRI L BA D L&)

Yl y2

X
W/ \‘/\N R1
,

11/
(I

B H AR SR AR B ) 245 F 2
Hrp.
XA-0-8% -NZ°- 8% -CHZ>-
WA -CHZ2-
AN VAR =B RVA LS = e (O i = e A L VA= WA VA

ZEEAE L R-L-,

HepLHy-C(RY,-+-CR) ,CRY,-+-CR) ,CR) ,CRD,-B-CRY) ,CRY) ,CRY) ,CRY,-, I
d ' FZ Bz FI 2 A i T — 2 — R T - L

[0224]
[0225]
[0226]
[0227]
[0228]

[0229]

[0230]

[0231]

7 -CH, -5 - CH.CH, - 5

VORIV E SIS C, bR ERC, AR 2
R — 2 = A BRI 2 AE ; Al
FARISLHON A R R, B
BRIF 2 BATT R &Y, BA TR AT-1) ¢

0
X
VeSe A
L H
N
\ "
o OH

(II-A) .
FARTREI FEARTE I EY, AT NAI-B) :

o)
Q/N/\(\N X N R
/ H
N \\\‘ -
o) OH

(I1-B)
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[0232]

[0233]

BRI 4 BRI EY), AA TR A1-0) :

0O
[::ij:iT///\\\N N N’//\\‘R1
L H
N
N (0]
(0] OH

(II-C) .

[0234] IR ZR5 HART E1 -4 E—TIM &Y, AL R-CRY ,-.

[0235] AR R6 . HART RL-4HE—T &, HHLA-CRY ,CRY 4o

[0236] AR RT HART EL-APE—T A, LN -CRY) ,CRY ,CRY o

[0237] BRI 8 HART E1-THE—TI &Y, A AR .

[0238]  HEARIT R FART E1-THE—T &Y, Kb — AR H I BN HAR IR N
Ao

[0239]  HEARTT 10 HAR T R 1-THE—TURL A, K 20— AR & HEANHAR
IR AE .

[0240]  HEARTFZ11 . BRI R1-THAE— T A, K AR K 2= B A AR MR
[0241]  HEARTF 12 BRI R1-THAE—TIED, K —ARx = B A H AR MR
[0242]  FeARTTZ13. HAR T R 1-2805- 12FE— Ttk &4, Hrp X -0~

[0243] AR TTHR 14 FARTTE1-2805- 129 F — T &, Horh X h-NZ°-

[0244]  FEAR TR 15. HAR T R1-2885- 1204 E — Ttk &4, Hoerb X O -NH- .

[0245] AR %16 HARTT 1 -2805- 12HAT — Tk &4, Jerh Xy -CHZ - FLZ' Az’ —
EEIEA-L- o

[0246]  HARTRLIT. AT RI6MIL &Y, Koz hE .

[0247]  FARTTRI8. HAT 1 -2805- 12T — Ik &4, P X -CH, -

[0248]  $ARTT %19 BRI R85 - 18 FE— T &4, Forhz' sl -CH, -

[0249]  HARTT 220 AR TT R85 - 18— IR A4, Forh 7' i -CH,-

[0250] 45 AR 721 . HAR T R185- 18— T &, Forh 2 k.

[0251]  $AR T %22 HARTT R 1E5- 21— TR &4, Herb Y RIY? & 15 b7 g L
BB = A

[0252]  $iRJ7 %23 HAR DT R 1- 227 E — TR 4k &4, ForpR B — A g AU

[0253]  $iR 7 %24 HAR DT K23 AW, FehR - iR k2 -

[0254]  $iRJ7 %25 HAR DT S 1- 227 E — T (K 4k &, ForpR A B U

[0255] 45K 57526 H AR T 25 AW, FerpR N2, 4- R AEE 2,3 A 2,6-

UKL 3G -4- AUREE 3, 4- ROREE (2- 0 - 4- UREE (B3, 5 R

[0256]

FARTT 2T AT 26 AW, FhR 2, 4- RIS,
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[0257]  $ R T7 %28 H5 AR TT R 1-229F — L &1, bR B = A s R EUR

[0258]  $AR T %29 HAR T 28I A, bR A2, 4,6- =KL EL2, 3, 4- = A KE.
[0259]  HEARTTF30. FEARTT R0, HrhR 92, 4,6- =R

[0260]  HEARFT R BRI RINEY, %

H (o] F
(8]
N™™~ N
essaae
(] F
[8] OH ;
olj o] F
[0261] \"[/,., ¢ i
O OH =
0 F
NY\N ™ N
Q-’N N oH F
O OH .
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YN0 F
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ol R ]
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\\"" " i o F
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xS0 F
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eevene
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HOH o] F
= e N \\ N
(e} F
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H M o F
7 N™ ™= N
Phodrd
(o] F
H O oOH x
i H 0 F
o
ol NoSeaty ™ F F
O OH 5
H i o] F
)
IS4 B0
[0265] NN :
b O OH .

HH Q g F
E NS0 F
O OH 4
H o H i
-y = N\ N
bl i ol
o F F
H E s
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i o F
Y 5 N \ N
o F F
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d Y o a
O OH
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o F
H H
NSNS F F
H
O OH
F
9y o F
S¢ae
Ny NS0 F F
O OH H
F
FoF 1 0 F
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TNy NS0 F F
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F
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HN X0 F
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F H 9 |
SRS
HN iy i
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I
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H i |
[0267] N o ]
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N S (o) F
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o 0 F
NN N0 F F
O OH

[0273]  FARTT 32 AT I EY), & H

i H 0 F
[0274] WHF F
O OH -
0 F
H H
H
O OH ;
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[0275]

o) F
o B
eseqas!
N o] F
O OH : Fe
o H o F
’ NN
IS
A\ o F

O OH .
[0276]  FEARTT 33 GGV, BIEHARTT SR 1-32 AT — T A & P B S A4 S A 4
AT 245 1] A0 AT 24 FH B B 77 BT 77 o

[0277]  HRTT 534 FRTT R33N AMA G, #t— D AFE— I Fh 53 S IGRTT7 7
[0278] R TJT 235 . HORTT R34 A G W), b prik — M a2 Fh 55 ARG 97 71 8 4t
HIVH .

[0279]  HRTT 36 . HORTT R35M MGV, Forb prik — M el 2 Fh 55 ARG I ik B
HIV i 5 Wl 00 ) 7] 30 2 S g DTV A A T 0 1) 71 300 el T LTV AR 400 o) 791 300 2 S g )
HIVAZEF AW S A A

[0280]  HRT5 537, —FiAYT A G EAL T B B B KU H ) N IHT VIR L U7 V2%
Foad s m B iR N 25 259697 A AE I BOR J7 R 1- 32 AT — T AL & W B R T7 331 2454)

HED.
[0281]  $3ARTT 538 HAR T HEITHI T 2, it — D AHE F ik N 45 259077 A RCE I — Fhak
EZUBEE IO MP Rl

[0282]  $EARTT 539 BORTT R385k, Fe b i — Al sl 2 Fh 73 S 1R )7 7 A BLHIVA
[0283]  $EARTT 540 BT 3 J5i2 , Frp ik — R el 2 F 5 SR T B HIVER A
WA ) 1) 300 2 i PO LTV A A T 10 41 75 00 e S I U LT VoA 400 11 77 30 A SR il O TV A%
AR R A A

[0284]  FEARTTSRAL. HIARTTHE - 32— TN G B EAR T R33N H S TiA
I B RGBT B T KU, P IR N T VIR G (1) 8

[0285]  FEARTT 542 BORTT RAVR g, BE— D B A BT ik N\ 25 25396 7747 R Y— B
EZUBEE IO MP Rl

[0286]  $EARTT %43 BOARTT A2 A , Ferp i — Rl s Fh 73 4 1R 7 77 9Pt -HIVA .
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[0287]  FEARTT S44 . BORTT S4A310 g, Herp ik — R el 2 F 5 SR T i EHIVER A
WA ) 1) 300 2 S i PO LTV A A 10 41 75 00 e S I U ML VA 0 1) 77 30 A SR Bl O H T VA% 7
EAm R R A

[0288]  $3RTr 545 . IR Ty %1 - 32 AR — T TR AL & P e mT 2 F &6, T B4R
J7o

[0289]  $3ARTT 546 . AN ATy S 1- 329 — TPk AL & W sl 24 F &, sy ik
IRTTHIVIESE

[0290]  $ART;HAT. A TR (D B EY):

[0291] z4

Z1

(D

[0292]  ml H A7 ST MR B AT 25 F 2

[0293] Hr.

[0294]  X}y-0-8¢-NZ°- 8 -CHZ’ - ;

[0295]  WJy-0- 8 -NZ*- 5 -CHZ’-;

[0296] 7'\ Z 27 % ST N A BRC, e sk, sl 2 M2 sz R 2 B e — R L
FPL-C R, -CRY,CRY,--CRY ,C R ,CRY ,-+-C R ,C R ,CRY,CRY,--C
(R*) ,0C RY) ,-+-C R?) NR"C (RY) ,-+-C (R?) ,SC (R") ,~+-C (R) ,$ (0) C (R) -+ -C (R ,S0,C
R®RY) ,-+-C(RY) ,0C (R ,L R ,-~-C(RY) ,C (R ,0C R ,-+-C(RY) NR'C(RY) ,C(RY) ,-+-C(RY) ,C
(R") ,NR°C (R") -+ -C (R®) ,SC (R?) ,C (R) ,-+-C (R?) ,C (R) ,SC (R") ,-.-C (R?) ,S (0) C (R ,C
(R ,-+-C R ,C R ,S(0) CRY ,-.-C R ,S0,C RY) ,€ RY) ,--C R ,C R ,50,C R ,-.-C
(R ,SONRC (R ,-5-C (R) NR*SO,C (RY) ,- ;

[0297] 7" 9#k Bk -CH,- . -CH,CH, -  -CH,CH,CH, - -CH,0CH, -  -CH,NR"CH, -  -CH,SCH, - . -CH
(0) CH,- B - CH,S0,CH, - 5

[0298] Y'Y %% [ Mh S A C, KRIEERC, AR, BRY ANV S e AT R B T
AL L 3B 64 H1 5 T A BRI B LA 3ZE 6/ ST (R 24 IR R, 3L op BT B BR B2 IR AT
A — A B AR

(02991 RUMAT3E VIR A 55 S AT e HUAR A 2 55 3 il

[0300]  AEANRMSLHIAE K R REEEC, be ks, B T AR 5 e A T R 1 S
— I C=0, Al

[0301] M RIRE D —A: (1) 2" MZ°skz Fz’— e L 88 (1) Y RIY 5 e A B B
B R 5 — I A 3 B 6 IR R T B BRI R AT 36N IR T BRI

[0302] AR5 %48 AT RATHIML AW, bW -CHZ® -

[0303] AR 549 BARTT RATHASII A, Forh 2 FIZ° 82 2’ — e L -

S

2
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[0304]  HRTTR50. HAR T R A, BA FRT1-4) . (IT-B) 58t (11-C) 2 —

0] OH

(11-C) ,
[0306]  HALA-CRY,-.-CRY,CRY,-~-CRY,CRY,CRY,~-CRY,CRY,CRY,C
R ,~+-C(R") ,0C(R? ,-+-CR") NR*C[R?) ,-+-C(R") ,SC(R?) ,-+-C(R ,S(0)C(R?) ,-~-C(R")
,50,C RY) ,--C(R" ,0C RY) ,C R ,-+-CRY ,C R ,0C R ,-+-CR" NR*C R ,C RY) ,~+~C
R ,C(R" NR'C(RY ,-+-C(R ,SCR? LR ,-+-CRY) ,CR" ,SCRY) ,--C(RY),S(0)C(R) ,C
®"),-+-CR®R") ,CRY,S(0)CRY,-~-CR" S0, RY) ,CRY,-+-CRY ,CRY,S0,LRY ,~+-C
(R ,SO,NR*C (RY) ,- 5k -C (R") NR*SO,C(R) -
[0307]  $5ART7 51 FRTT RATHASHIL &1, b Y RV 5 & (I T B SR T — i A
HASZE6N R T R A B 2 A 3R 6NN T AR
[0308]  FE AR EL2. HARTT 51 EY, BA T (I11-A) - (IT1-B) . (IT1-C) B (111~
D)z —:
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(03101 Hhz Rz’ & F ST A EIC, bt
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H) 2 —:

55



CN 116640140 A 45/168 T

[0312] Q

2

(11I-H)
(0313 Hrhz'FIZ° & FUMSI I e, hedt.
[0314] 4R J7 %54 . BRI RATEASKIM &1, Horb (1) 2" 02882 fZ°— & T % -L-, B
(i1) YA 5 EATER R R T — T R B A 3R 6N R 5 T IR B A 3B 6N R 5T 1
[0315]  H AR T ER55 . FART 54N EY, B Nz —: (IV-AA) . (IV-AB) | (IV-AC) .
(IV-AD) . (IV-AE) . (IV-AF) . (IV-AG) Bk (IV-AH) :
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L H
N
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(03181 HAHLA-C(RY, . -CRY),CRY, . -CRY),CRY ,CRY,-CRY,CRY LR ,C
(R") ,~+~C (R ,0C (R - -C(RY) NR"C(RY) - -C(RY) ,SC(RY) ,-+~C (R ,S (0) C(R") ,~+~C (R")
,50,C R ,-+-C R ,0C R ,€ R ,-+-C ®R? ,€ ®R*) ,0C ®R?) ,-+-C (R) ,NRC (R) ,C (R?) ,-+-C
(RY) ,C (R NR'C(RY) - ~C (R ,SC(RY) ,C (R -+ ~C(RY) ,C (R ,SC(RY - -C(RY) S (0) C(RY) ,C
R, +-CR®Y,CR),S0)CRY, +-C®Y,S0,C R ,CRY,~-C R ,CRY,S0,C R, +-C

(RY) ,SONRC (R?) ,- B -C (R) ,NR*S0,C (R) ,- o
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[0319]  HiR T ZR56. FAR T Z5409 &5, B Nz —: (IV-BA) . (IV-BB) . (IV-BC) .
(IV-BD) « (IV-BE) « (IV-BF) . (IV-BG) 8% (IV-BH) :
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/NY\
[0322] Q/“

(IV-BH) ,
[0323]  HHLH-CRY),-+-CRY L R ,-+-CRY) L R ,CRY,~+-C R ,CRY,CRY,C
(R ,~+-C(R") ,0C(R") ,-+-C(R") NR*C(R) ,-.-C(R") ,SC(R") ,-~-C(R") ,S(0)C(R") ,-+-C(RY)
,50,C (RY) ,-+-C (R ,0C R ,€ R ,-+-C RY ,€ RY) ,0C R?) ,-+-C (R) ,NR’C (R) ,C (RY) ,-+-C
R ,C(R") ,NR"C(R" ,--C(R") ,SC(R") ,C(RY),-.-C([R",C(R"),SC(R",-.-C(R"),S(0)C(R"),C
R ,-+-CR®R" ,C ®RY ,S(0)CRY ,-+-C R ,50,C RY) ,€ ®RY) ,-+-C R ,C R ,S0,C R ,-+-C
(R*) ,SO,NR'C (R) ,- Bk -C (RY) ,NR*SO,C (R -+
[0324]  $RJ7H57 . R 547-508(54-56 P AR — T &7, HodLy-C R ,-.-C
®") ,CRY ,-+-CRY ,CRY) ,CRY,-H-C R ,C(RY) LR ,CRY .
[0325] R T7 558 HARTT RETHIML G, KoL -C(RY) ,-»
[0326] R T7 559 HARTT RETHIML &, LA -CRY ,C(RY) ,-»
[0327]  HRJ5%60. HAR T RETHM A, KL A-CRY ,CRY ,CRY -
[0328]  # AR 7 H61. FiARTT E47-508054-60FF— I &4, Herh B PRUNA.
[0329]  H AR T Z62. 5 AR JTH47-508054-60FF — ik &4, Horh — AR A H K B4
MR AA .
[0330]  # AR T Z63. 5 AR ITHR47-508054-60FF — itk &4, Hrh 20— AR K &=
HEAHRHR A
[0331]  FE AR H64. H AR T S47-50854-60FHAF— T K14k &4, b AR A 2 H A
MR AA .
[0332]  FE AR H65. H AR T S47-50854-60FHAF— T K14k &4, Hh— AR A 2 H i
MR AA .
[0333]  HEAR 7566 H AT RAT-50854-56 FAF T &4, HAFLK-C (R ,0C
®Y,-+-CRY NRCRY) ,-+-CRY) ,SCRY) ,-+-C(RY) ,S(0)C(RY) ,-5L-C(RY) ,S0,C (R,
[0334]  HEAR T H6T. HARITRAT-50854-56 FAF T &4, HAFLK-C (R ,0C
R?) ,-»
[0335]  FERT768. HARITE6656 TG, H P EARNEA.
[0336]  FEARTT%69. HAR T E66E6THINAY), H A —PMRONH I HENHRPIR A
[0337]  FEARTTHRT0. HRTT R66E67 I EW), Hp 2D — AR AR HEBNHRMIRN
o
[0338]  FEARTTHRTL.HARTE66HO6THNAY, AR = BN HRPIR A
[0339]  FEARTFHRT2.HARTE66H6THNAY, HF— RN = BN HRPIR A
[0340]  FHEAR T RT3 AT EAT-55857 - 129 F — TR &4, Ho X h-0- .
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[0341]  FARTTRTA FAR T RIS LY, Hh 72 A

[0342] AR TTRT5. HAR T RAT- 120 AF — TR KA &4, X -NZP-

[0343]  FARFHR76 . HARTT FAT-T2HE— DL &4, H A XN -NH-,

[0344] AR K RTT HAR N RAT-55867- T2 AT —T4L &4, H X -CHZ -

[0345]  HAR 7 FR78. H AR TT RAT-55857 - T2H AT — TR A1, Feh X -CH, -

[0346]  FiAR )T RT9. BRI RAT-49.51.54857 - T8 T — T AL &9, Horp 7' Ay ok -
CH,~»

[0347]  $5RJ5 580, BRIy AT-49.51.548K57 - T8 FE— TR A1, HoZ 9 -CH, -
[0348] AR 81 HA N RAT-49.51 54857 - T8 T — T[R4k &4, Forb 2 okt
[0349]  HR 77 %82 H AR I R4T-498057- 81 AT — TR A4 &4, b Y FIY & [ Shsr b Ay
NG LR

[0350]  FARJ5 %83 HAR T FRAT- 82 E — TR KAk &4, F PR S

[0351]  $5 K75 %84 ARy FAT- 82 FF TR A4, FL bR gmtng

[0352] 4% RJ7 %85 $ R T RAT- 84 E—TAIL &4, HoPR B /0 — A s K HUR
[0353]  FAR 5 %86 F AT AT -84 P E— T &9, PR Ml — AN s UL

[0354]  H5 RJ7 R8T 45 ARTT RO Ay, H bR y4- A I B2 - A IE

[0355]  $AR 5588 F AR TT AT -84 FE— T &4, F PR B A i AR

[0356]  FAR 7 %R89. FiAR 7 E8SMIML AW, ForPR' N2, 4- —ERE . 2,3- A . 2,6-
TOHRORIE 3R -4 FORIE 3,4 TR 256 -4- SUREE (B3, 5- TR EE .

[0357]  FARTT 0. HAR T R8N A, bR A2, 4- — IR AL

[0358]  H RJ7HRI1 . AR T RAT-84E—THIAL A, H PR B = A B 2 HUK

[0359]  FARTTRI2. HAR T R A, R A2, 4,6- ZAIEH2,3,4- = AL
[0360]  #5 RT7HRI3 . FHARTT R2MML AW, HoPR VA2, 4,6- =R A,

[0361]  FAR T 94 F AR RE5HIL AW, Hh R A3 - =4 k- 4- A I B2 - 3R 7 41
F-A-FHORH.

[0362]  Fi AR ZR95. WG, BFEH AR T R4AT- 94T — TS VB AR T A i
B R] 24 FH R AT AT 245 Bk R R SR )

[0363]  FiAR 7596 FiAR T RISHIZGMA G, it — D AHE— PP a2 Bl A SR TT 7.
[0364]  HiARTTRIT. HARTT RIS AW, I Frid —Fhak 2 F0 55 4R IR 97 7 v bt
HIVF.

[0365]  HiARTTRIS. HAR T RITHIZIH AW, Horb ik —Fhal 2 Fh 73 S iR I7 7103k H
HIV AR [ A ) 77 300 e S i AT H TV A A T 0 ) 751 00 2 S T (R LDV A% 5 10 ) 751 308 2 s g 1
HIVAZ FH ER 0 7)  S HedH

[0366]  $iARTTF99. —FPiaTT A YL ul Ak T B A B GR  XURG Hh ( N IRH T VIR G 1 773
LB L ) ik NS 259607 6 SR B R T 4T - 94— T 4k S s R TT 951925
HED.

[0367]  $iARTTF100. Hi AT LI 71k, it — B AFE R FTiR NG5 257697 B AR 1 —Fhiak
Z 0 5 A BRI o

[0368] i ARTTER101. BRI L1001 7772, Horp Brik —Ffak 2 Fh 55 4697 5 v BTV
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e

[0369]  HiAR T ZR102. BAR T R 1017732, Horp BTk — Fhal 2 Fh 75 4MEE 7 7% HHIVER
Fo 0T A1) 71 308 2 SRR PRI T TV =A% T 0 ) 551 30 2 S T (LT VAZE R 006k 791 30 ST RO LTV A
TR A0 A VR THIVI M 254 . R HLdH &

[0370]  HiAR 5 F103. FiAR 5 4T - 94 AL — Tk S E AR 77 RIS 24 & A T
BT A R Bl T A R I AU HH N HT VI (1 FH &

[0371]  HAR T E104. AR T R 1030 Hi& , B — DA M ATk N 251697 B R i —Fi
B P A AR TT .

[0372]  Hi AR E105. HAR 7 R 10479 Fig , HoA Brid —Fhak 2 F 53 4 13697 77 8 Pt -HIV
e

[0373]  HiAR 55106 BAR 75 1050 Fig , o AT — Fhal 2 Fh 5 4MEE 7 7% HHIVER
F 0T A1) 71 398 2 SR FT T TV =l A% T 0 ) 551 30 2 S T (LT VAZE R U0k 791 30 S ROV A
TR FH0 77 A T VRITHIVI) AR 254 Je 414

[0374]  H AR E107. W R 7 AT - 949 FE — TR I& AL & s L nT 25 &6, F T IR 2
BT

[0375]  Hi AR 108. W R 7 AT -949E — TR Id 1AL & s L mT 25 £, T80T
PEVEFFHIVIR YL,

[0376]  $RAHE R IR STt , FH 751 B 1 B 1, AN A2 PR Ao

LTt 5

(03771 — K& T HE

[0378]  RMETTF1-3ME A K I HE— 5 St 77 58, How o i W Tl 26 2o =0 (D) 191k
EY) H AT H T & 5 A A (D e & — o7k

[0379] &1

/O\EO\ o R'O\EO'R 0 Y, Y HO‘EOH o\r1 Y2 oY, Y;
N H o N H)(A’ — N Lo — XN i N
0 RS 0 R @
0 O ks 0 OH
A2 A3
RO PR ov, Yy HO\(O” oY Y; oY, Y,
f@i‘” S —— sl dw*
/0
0 O, 0 OH
OTO 5 HQ\EGH & Qv Y
s — e - @g»%" :
0 -0
o o o o
A1 A6 A7
/O\Eo“ ” HO\[OH &
s d‘fﬁ:ﬁ* — @’;@Q
o oL o, o oH
A1 Ab A8 A4

[0381]  FH3& & M AVEBELR A L tnHATUBREDCT 7] DL A1 EEAY, AR Ik B2 A2 » F SR L f R s
TR A] DB A2FE AL A3 o i & A IR i AR G W hn 44 , 3235 F AR bE iR AL 25
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AT H R B AR 37 P LU AL AL A BA4

[0382]  mT g, JE it FH SRR LL o PR R A 2 T DI A LG b A6 . A6 TT BL 5 3E A R —
LR IR BEAR G, 9 R b R A B AT R S LR, 40 T A T B A - i it i
A 1 AR 7R b anHATUBKEDCT Ab 3 , #2245 a7 b anyR A B3 AT F R i AR 4, o] DAKE
ATELABEEAL L LA FIAL . J7 22

o] (0] OY;ZZ
L — DL - O
O — NS e N AN
[0383] & 0 o
O OBn O OBn O OH
B1 B2 B3

[0384]  B1 (41W02012/0180659 Fridk) 1E R 264 T 5 —f&4i &, 5 FIB2 . K B2 /K, i@
L PR T B 925 R AR B, 24 Bk 25 R B AR R ) 75 2 P~ B3 .

[0385] AEMRED

[0386]  =Lzjiifyl1

[0387]  fLAWILHHI 2%

[0388]  N-(2,4- R HIAL) -8-F82-7,9- =% 10-2,3,4,5,7,9,13,13a- \&-2,5-#r
FIEMENE I (17,27 4, 5] iR IR [2,1-b] [1, 3] S R AL 5 - 10 - HI Ik i

" o} F
r O\i/\N ™ N
CASL
et o F
o OH

1 (+-)
,o\[0\ 0 OO0 o F HO_OH .
N""0H  HAT \[ ki \[
v NN — NS N
SO — > o A H H
[0389] 0 - 0 F OANA E
0 0Ol 0 O 0 0
~
1-A 1B 1C
HO,, o] F 0 F
P oo, e choore
\ NoS (o] F \LN xS0 E
o 0O O OH

[0390] DIE1

[0391] %

[0392]  1-(2,2- Z“HI& L4 HE) -5- HI A 2L -6- (AR RS -4-8M-1,4- Z&ntie -3- %
F% (1-A,0.300g,0.95mmol) , ZIW02011/119566A1 1 Firidk il 4% , MTIC/K FR A28 K — IR, B TRAE
N (4mL) 1, 3 FN,N- = 5N 3 2 % (DIPEA) (0.329mL,1.90mmol) 2,4 - — % & H i
(0.125mL,1.05mmol) FTHATU (0.433g,1. 14mmol) &3 . 4 J2 VR & W0 F HE 107348, FFH U 4
AR R POE R (10560 % 1) 4R £ Bg . & W k) aidb ik &, 581k &45- (2,
4- TR IR E WL -1- 2,2- ZHAEIR R -3- AR -4-ER-1,4- A MERE-2-
1% F G, 1-B. "H-NMR (400MHz , DMSO-d6) 810.28 (t,J=6.0Hz, 1H) ,8.46 (s, 1H) ,7.42(dd, ]
=15.4,8.6Hz,1H) ,7.24 (m,1H) ,7.06 (m, 1H) ,4.52 (m,3H) ,4.22(d,J=4.4Hz,2H) ,3.92 (s,
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3H) ,3.80(s,3H) ,3.29(d,6H) .LCMS-EST" (m/z) : C, H,,F, N0 ) [M+H] FH IR : 441 .15 52
18 :441.2.

[0393] JPIR2

[0394]  &AE £ N (0.9mL) FZFR (0. 1mL) HH 5~ (2,4 &K ARG F W) -1- (2,2-
TR K -3- AR -4- AR, 4- AL RE - 2- R IR S (1-B,0.106g, 0. 24mmol) H
H i % (0.005mL,0.072mmo) A3 , F 3% €456 T2 4, FFMAZRT0°C L1672 )5 , B 1% R
G HL AR5 2,4 RN R RBE) -1- 2,2- ZRELRE) -3-FHEHE-4-H
FR-1,4- AN - 2- BRI PR 1 - CHAHLTA Y - LOMS -EST (/) : C GH o F N0 1y [M+H] " HEi2{H -
413.12; 5L ME - 413 1.

[0395]  ZBR3AI4

[0396]  H £ M (0.65mL) A -3- 2 HE IR K EE (0. 06mL) A BE5- (2,4 - 50K AR = 2L
MEdL) -1- (2,2- ZFRFE 2 0E) -3- AL -4- A0 -1, 4- ZSERE -2- R H 5 (1-C, 0. 65mLI)
K H AR PRI A 0. 17Tmmo ) o R MR G W) % 3 H N/ ZE90°C 723070 #h 2 )5 F
SRS YA, HE I IRALAE (0.063g,0. 34mmol) o BFiZIR S E B &8, I ES0C,
TEL093 8 5 Bz R SR &) 73 BoAE — S e F 2R IR (0. 2Maq) Z 8] B EEHLZE, FEH =
AR IREERUK Z . AR T IR A NLZ ok i8I 4 . i 2% -HPLC4l4k (30-70%
257K, 0. 1% TFA) 155 5 4ME iR IR S YL &1 . 'H-NMR (400MHz , DMSO-d6) 81245 (br
s,1H) ,10.35(t,J=5.8Hz,1H) ,8.45(s,1H) ,7.37(dd,J=15.4,8.6Hz,1H) ,7.23 (dt,]J=
2.5,9.9Hz,1H) ,7.05(dt,J=2.2,8.7Hz,1H) ,5.43(dd,J=9.6,4.0Hz,1H) ,5.09 (br s,
1H) ,4.68(dd,J=13.2,4.0Hz,1H) ,4.59 (br s,1H) ,4.53 (m,2H) ,4.02(dd,J=12.6,
9.4Hz) ,1.93(br s,4H),1.83(d,J=12.0Hz) ,1.57(dt,J=12.2,3.2Hz) ,LCMS-EST (m/z) :
C, o F N0 [M+H] "FE I {F : 432 145 SEMI{E - 432. 2.

[0397]  SEjtifs2Fn3

[0398]  fb&W2FN3HIH &

[0399]  (2R,5S,13aR) -N- (2,4- “H K H L) -8-¥8%:-7,9- —5f8-2,3,4,5,7,9,13,13a-
JNE-2,5- M FREMEmE I (17,27 14, 5] MEmE I (2, 1-b] [1, 3] A A IR EE- 10- R (2) Al
(2S,5R,13aS) -N- (2,4- @A H L) -8-F%-7,9- ~410-2,3,4,5,7,9,13,13a- )\ &(-2,
5-HFE R BEMENEE (17,27 14, 5] MEmEFF[2,1-b] [1, 3] A A -1

[0400]  O-FIERL (3)

= H o F H H o] F
N™™ N R i N7~ N
Ressas e ssay ol
O OH O OH
2 3
[0402] @it A FChiralpak AS-H5100% & ®EAE ¥k Bt ¥ T HEHPLC S B fb & 91
(16mg) , 75 B RS W 57 ) 1 7 B (KT 3Q AL 5 0203 % AL 5402 1 LOMS -EST (/) - [M+
H] B8 E : C, Hy FN,0,:432. 145 SEI{H : 432. 2, FHEHPLCAR B I [l =4. 50434 (Chiralpak
AS-H,150x4.6mm, ImL/minEtOH) o % T AL A #)3  LCMS-EST" (m/z) : [M+H] "3 iR {H :
Cy HyoF,N,0,: 432 14 SEIIME : 432 2, F-VEHPLCLR BY B[R] = 6. 8443 (Chiralpak AS-H,150x
4.6mm, ImL/min EtOH) . 'H-NMR (400Miz,DMSO-d6) 812.45 (br s,1H) ,10.35 (t,J=5.8lz,
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1H) ,8.44 (s,1H) ,7.37(dd,J=15.2,8.4Hz,1H) ,7.23 (m,1H) ,7.05(dt,J=1.8Hz,8.7Hz,
1H) ,5.44(dd,J=9.6,4.0Hz) ,5.09 (br s,1H) ,4.68(dd,J=12.8,4.0Hz,1H) ,4.59 (br s,
1H) ,4.53(m,2H) ,4.02(dd,J=12.6,9.4Hz,1H) ,1.93 (br s,4H) ,1.83(d,J=12.4Hz,1H),
1.57 (m, 1H) »

[0403] W]t , i R &AL EH3:

HO._OH OH o F
\[N § 0 N 3 H:N—O, .. ofi'/\N N N’\©\
O ANA, " F \E’N 2 F
0 0O o] 0\
1C 1-D (+1)
5 SFCAD
-Hi

[0404] NP : I
““[/Y\N A H’\@ UY\N N N
A Y No F @,N - .
o] 0\ o 0\
3A 3B

OH
3

[0405]  FH Z.J (5. 0mL) FANR - 3 - Z B3R BT (0. 24g,2. 4mmo 1) b FE5- (2,4 - — 554 FH 2%
FEFEE) -1- 2,2- ZRHE LK) -3-HEE-4-FMA-1,4- ZFMngE -2- R HF g (1-C,
1.2mmolfE &7 0.026mL B I5mLINO: L LN : B K [ N TR & W55 3 I I E90
CAE300 BN 2 J5 , ¥ IR BRI H), FHIRER#H (0.332g,2. 4mmol) AbFE , % 3f FF- F 0 #4
90 CAELS B 5, BZIR G A, FF 4 BoAE — & be Al R R (0. 2M/KVE ) 2 1A] o B
EHHLE, R &R e EBUKE R - 2R (TEK) T HHANLUZE , gk
i o 1 I PO s (FE & AL I00-8% 4 BE (B A 11 % WA A S B K ) ) At %
W), 73 3 PR AL -D.LCMS-EST" (m/2) : C,,H,,F,N,0 ) [M+H] " HE i : 446 . 15 ; ST -
446 .2,

[0406] 3 3 i FH 76 B e i — AL 50 % (12 LIPS« ZJ) A 9 B ik 1) P SFC A
50mm Chiralpak AD-HAF_E4) 88 R A1{A1-D(270mg) , £5 3| X e S A4 & 45 1 B 2 1 A 1) 4
3-A (B — PR Wig) F13-B (5F —¥EBiIg) o 4T 3-A:LCMS-EST" (m/z) : [M+H] FRiB1{A -
C,,H,,F N0, : 446 . 15 52 ME : 446 2, % F-3-B: LOMS-EST" (m/z) : [M+H] & : C,H,,F,N.0, :
446.15; SLMME - 446. 2.

[0407]  FH¥RALEE (0.091g,0.494mmol) 73 HEALHEALE 2. (5mL) H A [a]4£3-A (0. 110g,
0.247mmol) , B F FE NI AEE0°C AELO7 8P 2 J5 , Bz IR -G W% E 4 Bl AE — S R e A R
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(0. 2MKIEWR) Z 18] B A ALE , FE R S F S B BUK Z - BB R T & 1A Bl
JZ2 1L PE IR 4 - 1 2 HPLCAIAL (30-70% 1 Z 1 17K, 0. 1% TFA) , 15 B 5% i S #4 1A  SE I T
A3 FYEHPLCAR BB (5] =6 . 514304 (Chiralpak AS-H,150xSZil{f :432.2. 'H-NVR
(44 .6mm, 1mL/minEtOH) .LCMS-EST" (m/z) :C21H20F2N305E‘J [M+H] FRiGAE : 432. 14 00MHz ,
DMSO-d6) 812.45 (br s,1H) ,10.35(t,J=5.8Hz,1H) ,8.44 (s,1H) ,7.37 (dd,J=15.2,
8.4Hz,1H) ,7.23(m,1H) ,7.05(dt,J=1.8Hz,8.7Hz,1H) ,5.44(dd,J=9.6,4.0Hz) ,5.09 (br
s,1H) ,4.68(dd,J=12.8,4.0Hz,1H) ,4.59 (br s,1H) ,4.53 (m,2H) ,4.02(dd,J=12.6,
9.4Hz,1H) ,1.93 (br s,4H) ,1.83(d,J=12.4Hz,1H) ,1.57 (m, 1H) .

[0408]  sLjiifs]4

[0409]  fLAWHARTH 2

[0410]  (1S,4R) -N- (2,4- —F KAL) -7-F82-6,8- ~4H1K-3,4,6,8,12,12a- 754& - 2H-
1, 4- 50 I EEMERE IR (17,27 4, 5] AL BT [1, 2-a] Mg -9 - H Pk Jiz

(o] F
N
\[/\N““ N/\Q
[0411] Q/N NN F
o] OH
4

[0412] S 2, %R )5 F (R) - 45¢ -3 - % (0.032mL, 0. 36mmol ) AbFR5- (2,4~ 4 A% FF A&
AL -1- (2,2- ZFH LH) -3- A -4-F0-1,4- & nkne -2- R H g (1-C,
0.12mmol fE&0.002mL A ER 10 53mLA9: 1 25 : 2R ¥ [ BIR- & WIhn 5 , I hn
Z90°C5.5/N AEAEN 2 S5 B IR AW o BeAE — &0 B e A R SN (MK D) 2 1] & 4y
BAENE, FFH R OGR OBEZERUKZ SRR (TBK) THRE A NZ i sk 4 .
BRAMVET 25 (nl) dr, FIRAEE (0.022g,0. 12mmol) Ab3, hnss I hn#E50°C 1048t .
TERHZ G, BZIR A 0 e & e &b i (MR i) 2 18] /- A HUE, JEH & H
Bt B2 BUK)Z « FHHCL (aq) /K Z 87T 2 pH=1, JF FH = S H St PR 2 HL . FNaOH (aq) #7K
JZRT 2 pH=3, 3 | “ & IR SR TR A A NLZE 2L i IRk 46 . ) %
HPLCAEAK (10-55% 19 ik : 7K , 0. 1% TFA) 145144 A 474 . 'H-NVR (400MHz , CD,0D-d4) 88.42 (s,
H) ,7.42, (q,J=7.7Hz,1H) ,6.99-6.90 (m,2H) ,5.07 (br s,1H) ,4.73 (br d,J=10.8Hz,
1H) ,4.62(s,2H) ,4.51 (br d,J=12.8Hz,1H) ,4.07 (t,J=11.8Hz,1H) ,3.4-3.0 (m,3H) ,
2.76(br d,J=8.8Hz,1H) ,2.15-2.0(m, 1H) ,1.9-1.8 (m, 1H) .LCMS-EST" (/) : C, H,,F,N,0,
g IMHH] BB 417 . 145 STI{E - 417 .2,
[0413]  sZjtfy5
[0414]  fLEWI5HIHI &
[0415] (4R, 12aS) -N- (1- (2,4~ &AL INE) -7-F22E-4-H3E-6,8- —&AM
[0416]  -3,4,6,8,12,12a- /& -20- [1, 3103 [3,2-d] e 3 [1,2-al it -9- FE LA
OH O =

F F O -
[0417] \Q/XH \\N \D
=0
H

0
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5
To o ™ o0 -
0 - F F O -
= N & NH HATU > = N /j
Hom;j /Iif ‘ R \%Hmo
T H F F I A
5-A 5-B 5-C

[0418]
OH O =
F F O -
MgBr, = N/j
o H

5
[0419] &1
[0420]  DASLLFW02011/119566 1 flfid (3S,11aR) -6- H 48 Fk-3- 1 3E-5,7- —44%-2,3,
5,7,11,11a-/NEREME I3, 2-dImEnEFE (1, 2-al MEME-8-FRERA /7, LA (R) -3- & T -1-
BEEAR (S) -2- RN - 1|E, #l % (4R, 12aS) -7- F 4K -4-H 3E-6,8- ~%1%-3,4,6,8,12,
12a- 785 -20- [1, 31WEER - [3, 2-d]mknE E (1, 2-al ML e -9- R IR (HHa)4A5-A) o 4W02011/
119566 &N EHALRLEANSH AERRRE T, B HIAS-A(24.8ng,
0.080mmol) . 1-(2,4- — @A) HAAEHCLEL (5-B,21.9mg,0.107mmol) FIHATU (48mg,
0.126mmol) 7ECH,C1,, (2mL) H1 1) =V, [ B AN, N- — 5 A & 2% (DIPEA) (0. 1mL,
0.574mmol) - 73073 8h 2 J5 , F ZBR L Wa R IRV G4 » 2 ) FH 10 %6 AT BR R /K I W (x 1)
FNLFN FINaHCO, /KA WR (x 1) Rk o 7EH LR 25 (x1) MUK oy 2 a5 A HLER & 96
T4 (MgS0,) FFlkdi o i8I 1 H e« 4R LR ANFE 418 L B P 920 % HEE Y combiflash
(12gkE) 4ifb 5% 44, 155 (4R, 12aS) -N- (1- (2,4- “FFKFE) AP EL) -7-H A -4-H -6,
8- —%fK-3,4,6,8,12,12a-7NE-2H- [1, 3] MR [3, 2-d]Mb e - [1, 2-al i s -9- FH M fi
Hr 445 -Co LOMS-EST" (/) : CyoH,, F,N, 0L [M+H] "R i {F : 460 . 17 52 460. 2.
[0421]  JPIR2
[0422]  #£50°C T, #itHE i E]445-C (39mg, 0. 080mmo1) FERALEE (42mg, 0. 2282mmo]) 7E 2. i
(2mL) H R B R  AE /NI 2 )5, 24N IN HCL (2mL) B, £E0°C R B T3t S VR -S40 -
FE 7K (~20ml) FoBAS BRI 5, F & F b (x3) 2B, T4 (MgS0,) & I
R FE AR AR o 03T 1] S HPLCAAL AR R 13 2] (4R, 12aS) -N- (1- (2,4 - Z50REL) IRN L) -
T-$23k-4-FAHE-6,8- “AHAC-3,4,6,8,12,12a- /N -2H- [1, 3] ML (3, 2-d] mkmE I [1,2-
al WHEIE -9- F % , A6 & 405, 2 TRARR . 'H-NMR (400MHz ,CDC1,) 810.72 (br s,1H) ,8.37 (s,
1H) ,7.57(d,J=7.9Hz,1H) ,6.71-6.81 (m,2H) ,5.23(dd,J=5.6H14.4Hz,1H) ,4.98 (br
quint,J=~6.5Hz,1H) ,4.26 (dd,J=13.6F14.4Hz,1H) ,4.12(dd,J=13.6F15.6Hz, 1H) ,
4.00-4.06 (m,2H) ,2.16-2.25 (m,1H) ,1.55 (br dd,J=13.8#11.8Hz,1H) ,1.40(d,J=
6.8Hz,3M) ,1.22-1.31 (m,4H) .""F NMR (376. IMHz,CDC1,) 8-76.38 (s,3F) , -111.69~ -
111.645 (m, 2F) .LCMS-EST" (m/z) : C,,H,,F N0 ) [M+H] ER i : 446 . 15 52 MMH - 446 .2,
[0423]  Sjiifl6
[0424]  fL W6 R &
[0425]  (1R,4S) -N- (2,4- “HKHIE) -7-#83£-6,8- “44X-3,4,6,8,12,12a- /N4 -2H-
1,4- M0 FREMEIE IR (17,27 14, 5] AkE I (1, 2-a] MEIE -9- F ki
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(o] F
N
SN “ﬁ
[0426] [«“ NN F
(o] OH
6

[0427]  Kg5- (2,4- ZH KRB -1- 2,2- R FE L) -3-HFHE-4-HMR-1,
4- ZE Mg -2- R EE (1-C,0.100g,0.243mmol) , (S) - MM ki -3- #% (0.043mL,
0.485mmol) FH R4 (0.067g,0.485mmol) BVFAE L (1.9mL) F1 L2 (0. 1mL) 71, H I #2
90°C1.5/Nf AEAR AN Z Ja , FVRALEE (0.090g) AL FZIR G, H A 50°C3070 B o 774 4]
25 LR A Y TRAE S BERN0 . 2MHCT 2 18] o 23 B A HLJZ » 3 FF O — &0 e 2K
JZ AR TC/K) THE IR A HLZ , I B8 I 4 . i &HP LCAlifk (25-50% 1) L JiE 1K,
0.1%TFA) , 32164406, H-NMR (400MHz , DMSO-d,) §10.33 (t,J=6.0Hz, 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=2.9Hz, 1H) ,4.62-4.54
(m,1H) ,4.52(d,J=5.9Hz,1H) ,4.01 (d,J=13.0Hz, 1H) ,2.99-2.76 (m,3H) ,1.96-1.81 (m,
1H) ,1.71-1.53 (m, 1H) .LCMS-EST" (m/z) : C, H F,N,0, /1 [M+H] BRI {E : 417 . 14 5 ST -
417.2,

[0428]  SEjitifs]7

[0429] {57 %

[0430]  (2S,6R) -N- (2,4- “H AR HHL) -9-F2F-8,10- —4(fX-3,4,5,6,8,10,14,14a- )\
S-2H-2,6- WV R g 17,27 14, 5] eI [2,1-b] [1,3] oxazocine-11- H i

o] F
T L
(04311 [N Sy No .
(o] OH
.

[0432]  ¥55- (2,4- ZHORH AR AEHBEE) -1- (2,2- =R LH) -3-HHEE-4-HMR-1,
4- A MEE-2-FRIRH S (1-C,0.050g,0.121mmol) « (1S,3R) -3- & E¥F OVl (0. 028g,
0.243mmol) FIEKFRET (0.034g,0.243mmol) BVFIE LG (0.95mL) H1, FFINFAZE90°CO. 5/
TEAENZ JG, M LR (0.050mL) , F¥ iz R A PR N E 90 C2 /N FEA H1 2 J5 , Fl AL
BE(0.044g) A FEZIR AW, FEMINES0C LN AEAENZ )5, IMNEE 43R40 8E (0. 044g)
T ZIR AN ZE50°CL5 780 AEA EN 2 5 Bz iR &9/ Be e — & H e A0 2M HC1
Z 8 Ay B AENZ , HH A & R IR AERUKE &R oK) TIE&H A NLE, 3k
H k4 o ] & HPLCAEAL (40-80% 1 Z 517K, 0. 1% TFA) , 284547 . 'H-NMR (400MHz ,
DMSO-d,) 612.40 (s, 1H) ,10.36 (t,J=6.1Hz,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=10.0,4.1Hz,1H) ,4.70(dd,J=12.7,4.1Hz,
1H) ,4.52(d,J=5.5Hz,2H) ,4.40-4.29 (m,2H) ,4.06 (dd,J=12.5,10.2Hz,1H) ,2.46-2.36
(m,1H) ,1.98-1.63 (m,4H) ,1.57-1.30 (m,3H) .LCMS-ESI" (m/z) : Cy,H,,F N0 [M+H] FE i
fE :446.15; SZIAHE - 446 . 2,

[0433]  SZjitfsl8

[0434]  fL &8I &
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[0435]  (2R,6S) -N- (2,4- @ AF ) -9-#3L-8,10- =4 fL-3,4,5,6,8,10,14, 14a- )\
S-2H-2,6- R0 FEMEE I (17,27 -4, 5100 [2,1-b] [1,3]oxazocine-11- FIfEf

o) F
oot
H
[0436] 6/” N"So F
o OH

[0437]  DISBALFAL 7107532, M (IR, 3S) -3- & E3F LA #r (1S, 3R) -3- &I T
B , #1416 A48 . 'H-NMR (400MHz , DMSO-d,) 812.40 (s, 1H) ,10.36 (t,J=6. 1Hz, 1H) ,8.45 (s,
1H) ,7.48-7.30 (m,1H) ,7.23 (td,J=10.6,2.7Hz,1H) ,7.05 (td,J=8.3,2.3Hz, 1H) ,5.56
(dd,J=10.1,4.1Hz,1H) ,4.70(dd,J=12.8,3.9Hz,1H) ,4.52(d, J=5.6Hz,2H) ,4.39-4.27
(m,2H) ,4.06 (dd,J=12.6,10.0Hz, 1H) ,2.47-2.35 (m, 1H) ,2.00-1.64 (m,4H) ,1.58-1.30
(m, 3H) .LCMS-ESI" (m/z) : C,,Hy, F N0 [ [M+H] FH 188 : 446 . 15; SLIE : 446. 2.

[0438]  Sitfsl9A110

[0439]  fL&WORITOMI i %

[0440]1  (2S,5R,13aS) -N- ((R) -1- (4-FAKE) £H) -8-F24:-7,9- “440-2,3,4,5,7,9,
13,13a- J\E -2, 5-HF Bk ne IR (17,27 .4, 5] MkE 5+ [2,1-b] [1, 3] A A AL - 10- HI Bk
HZ9AT (2R, 5S,13aR) -N- ((R) -1- (4- 9 A3E) 2.4E) -8-F24E-7,9- —%4(f(-2,3,4,5,7,9,13,
13a- J\E-2,5-HrlE F2EMENEIf- (17,27 : 4, 5] LR F:

[0441] mlbﬂlﬂﬁ%ﬁ%EﬂW$M@m

- cdvo,  ghiro,

|
0.

- HO OH

m*?f ﬁfﬁ P st
s Cgﬁ“@ @?‘@“@

(} +I- cis

NH,

[0443]

[0444] DI

[0445]  f51- (2,2- ZHISEIE L) -5- AL -6- (FAIERIL) -4-54A-1,4- =& MEIE-3-
R (1-A,0.500g,1.59mmol) &¥F£E L JiF (6mL) Hr, JF HIN,N- — 3 i 5 & iz (DIPEA)
(0.550mL,3.17mmol) « (R) -1- (4-#K&L) £ f% (0.242mg, 1. 74mmol) FIHATU (0.661g,
1. 74mmol) AbFE o ik S SIVR -G W02 /N 373 FUAE LR LB FI/K 2 18] 73 B A HL= , I HIHCT
(10%aq) BRER SN (IM aq) Pk, SR8, L i8Ik 4n 3200 (R) -1- (2,2- = H%A
B OH) -5- (1- (4-FoRHE:) AL HIEEL) -3- H AR -4- AR 1, 4- & NEiE -2- IR
e, K AT R P B/ 44k - LOMS-EST" (n/z) : [M+H] B IR{H : C, 1, FN,0,: 437 .17 5K
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TMAE :437. 1,

[0446] T2

[0447] 5 (R) -1- (2,2- ZHIEAIE 4HE) -5- (1- (4-FoRSKE) SR B I IL) -3- H AU k-4
A1, 4- ZEMEE-2- R TSR CHK (5.7nl) ML FR (0.6mL) H, F F H b i I
(0.031mL,0.477mmo1) Kb B B iz IR AN a5, HANIETEC AT/ Z )5, Bz &
LI T R — i e & a4 (LOMS-EST (n/z) : [M+H] i {8 : C oH,,FN,0,:409. 14 S
{8:409.0.,

[0448]  JDIX3

[0449]  f(R) -1- (2,2- ZFHFE KR -5- (1- U-R L) CRRF L HBERL) -3- A 2k -4-4
R-1,4- ZZMENE -2-FR IR H B (3. 6mLokK H A BR2PHHIE 54,0 . 8mmol) FH £ JiF (3. 6mL) #i
B, 3 m 2 - 3- & A T JHC1 £ (0.219¢g, 1. 6mmol) AIEREREH (0.276g,2.0mmol) Kb HE K
ZIREYIINGG, FE MM AEIOC AE20 B 2 I , ¥ [ BVR-E ¥ A, FF 73 B AE — S Je FIHCL
(0.2Maq) Z 18] . 7 B & =, 3 FH S B IR A BUK)Z - b B IR E IR ANLZ . &
BREREN 1%, I JE R4

[0450] Rk R EIFAE LN (4mL) H, FF FHIRALEE (0. 177g) b2 CKHR G0N , I F4
250°CAEL05 B 5, Bz R MR &% H 9 4 o A2 — & BE FIHCL (0. 2Maq) Z [8] o 73 BS
FHHIVZ, I & F R ERERUKE . AR T IR A A NZ , i 38Rk 48 . 1@ i 7E Rk
JBE R PROE 1 (0-8% LB - DOM) 4EAL TR AR, 15 21 HH EE (9 A 1O HE X B e A A V540
[0451] @it f# HChiralpak AD-H5100% £ EEAE e B i ) FHEHPLC /iR &40, £33
EXT R AR E SR &9 10,

[0452] X F4b&4)9:LCMS-EST" (m/z) : Cy,H, FN,O, [ [M+H] " HE i {H : 428 16 ; LA -
428 1. FIEHPLCAR BB B]=10.177% %P (Chiralpak AD-H,150x 4.6mm,lmL/min EtOH)
.'H-NMR (400MHz ,DMSO-d,) 812.45 (s, 1H) ,10.45(d,J=7.7Hz, 1) ,8.40(s, 11) ,7.37(dd,J
=8.6,5.6Hz,2H) ,7.15(t,J=8.9Hz,2H) ,5.44(dd,J=9.5,4.2Hz,1H) ,5.17-5.04 (m, 2H) ,
4.73-4.62 (m,1H) ,4.59 (s, 1H) ,4.00(dd,J=12.7,9.5Hz,1H) ,1.93(s,4H) ,1.83(d,J=
11.8Hz,1H) ,1.56 (dt,J=12.1,3.4Hz,1H) ,1.44(d,J=6.9Hz,3H) .

[0453] X F4b & 410: LCMS-EST" (m/z) : C,,H,,FN,O [ [M+H] " FE % {E : 428 . 16 5 S A -
428.1. FYEHPLCAR B I B =14.061%3 % (Chiralpak AD-H,150x 4.6mm,ImL/min EtOH) .
'H-NVR (400MHz ,DMSO-d,) 812.44 (s, 1H) ,10.46 (d,J=7.8Hz, 1H) ,8.41 (s, 11) ,7.37(dd,J=
8.6,5.6Hz,2H) ,7.15(t,J=8.9Hz,2H) ,5.42(dd,J=9.6,4.1Hz,1H) ,5.18-5.02 (m,2H) ,
4.67(dd,J=12.8,4.2Hz,1H) ,4.59 (s, 1H) ,4.02(dd,J=12.7,9.6Hz,1H) ,1.93 (s,4H) ,
1.83(d,J=12.0Hz,1H) ,1.57 (dt,J=13.0,3.5Hz,1H) ,1.44(d,J=6.9Hz,3H) .

[0454]  Sjitifs) 11

[0455]  fL& W1 L) &

[0456]  (2S,5R,13aS) -N- ((R) -1- (2,4- —%ARL) 4 4) -8-¥8%-7,9- —HM-2,3,4,5,
7,9,13,13a- J\&-2,5- M W H BEmEnE IF (17,27 .4, 5] MEBEIF[2,1-b] [1, 3] | S A 24 - 10-
FH 5t i
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W

1 ] = F
[0457] o N\:"\ oH = NTX H'\@\ —_— N H/\©\
7 (o] O N F 0 X% E
o O

1-A >~ 11A ~ 1B
jﬁ'RS i o : F
02 -
; N N
Ri NS S S R !
oH i ) F
; O OH
O 1

NH,
[0458]  PIE1
[0459]  f1- (2,2- —HISEIE2FE) -5- AL -6- (AL -4-2 - 1,4- Z& ke -3-
FRIR (1-A,0.315g,1.00mmol) & ¥FAELME (4mL) H, I N, N- Z 5% N 2 £ ik (DIPEA)
(0.348mL,2.00mmol) « (R) -1- (2,4- — 5 K%E) L fEH C12: (0.213mg, 1.10mmol) FIHATU
(0.418g,1.10mmol) AbEE 4 [ VR AP FE /N, H 43 B AE — & R FIHCT (10 % aq) 2
8] o 73 25 A HLZ FF FHBRIR S8 (IMaq) PPk, SRR T8, iy IF ke 4s , /5 28 (R) -5- (1-
(2,4- “FFEH) ZIAFLFELR) -1- 2,2- “HHEIE LK) -3-FHEFE-4-8/-1,4- —EAMt
WE -2~ JRIR G K L R — 2B R ifi 8 7 444 . LOMS -EST (/) : C, H, . F,N,0. [ [M+H] " # i
fE :455.16; SEMI{E : 455. 1,
[0460]  PIR2
[0461] 5 (R) -5- (1- (2,4- ZH R I IEFIMESL) -1- (2,2- “HEE K -3-F4H
He-4-FAR-1,4- ZENERE - 2- R IR H B 2R AE SN (3. 6mL) A1 418 (0. 4mL) H, I F efs
12 (0.020mL) A FE K% IR SN &5 3 I ET5°C AE 164NN 2 S5 B IR A v 30, 31
F R B FH A LCMS-EST™ (m/z) : [M+H] " BRiRfH : C H, F,N,0,: 427 . 135 S A -
427 .1,
[0462] L IE3
[0463]  (R) -5- (1- (2,4- "o ARdL) CHEGE MRS -1- (2,2- R EE L) -3- A L -4-
A1, 4-ZEME-2- R EE CRE P R2VHIEAEYE —F,290.5mmo 1) H & i
(2.5mL) #i ke, 3 H (1S,3R) -3- & E3 Il (0.110g,1.09mmol) Ffk i ¥ (0.069g,
0.50mmol) AL K iZ IR & YN 25 I E90°C FE 157080 2 J5 » ¥ [ MR & A 3 n N
TRACEE (0.184g) o ¥ RN TR G W INIRNES0C AE 1008 2 5 » B iZ IR S A H 3R F 5 — 1
B8k (0.184g) AbFE 1% I MR W FINAES0C, I FE10 08 AR H Z 5 B iZIR &
Yo BoAE & BEAIHCL (0. 2Maq) Z 18] o 73 85 % )= , 7 & bt IR ZEBUKZ - & B RN
TG IHPIEHZ L IEFHIRYR - il 2 HPLCAEAL, (30-60% 1) £ : 7K, 0. 1% TFA) 75 2 HAER (1)
AL LCMS-EST" (m/z) : Cy,H,,F, N0, [M+H] B {8 : 446 . 15 SEIA : 446 1. "H-NMR
(400MHz ,DMSO-d,) 612.46 (s, 1H) ,10.53(d,J=7.5Hz, 1H) ,8.38(s, 1H) ,7.39(q, ] =8.5Hz,
M) ,7.29-7.12(m,1H) ,7.13-6.93 (m, 1H) ,5.44 (dd,J=9.8,4.2Hz,1H) ,5.28 (p,J=7.3,
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6.8Hz,1H) ,5.09 (s, 1H) ,4.66 (dd,J=13.2,4.3Hz,1H) ,4.59 (s, 1H) ,3.99 (dd,J=13.1,
9.6Hz,1H) ,1.93(s,4H) ,1.83(d,J=12.4Hz,1H) ,1.56(dt,J=12.5,2.9Hz,1H) ,1.45(d,]
=6.9Hz,3H) «

[0464]  Sjfifs) 12

[0465]  fL&Wp1211)H &

[0466]  (2R,5S,13aR) -N- ((R) -1- (2,4- Z5ARHE) 44) -8-F8%-7,9- —H-2,3,4,5,
7,9,13,13a- J\E-2,5-HFF HF3EMEEIF 17,27 4,5 MR IE[2,1-b] [1,3] E A A4 5-10-
FH I i

o = F
oH H
[0467] é’" Y o F
[»] OH
12

[0468]  DIKWLTALAMI LI 7%, i (IR, 3S) -3- &K REEACE (1S, 3R) -3- &L L
B, il AL A 12 'H-NMR (400MHz , DMSO-d,) 812.43 (s, 1H) ,10.52(d,J=8.2Hz, 1H) ,8.38
(s,1H) ,7.39(q,J=8.4Hz,1H) ,7.28-7.12(m,1H) ,7.11-6.97 (m, 1H) ,5.41 (dd,J=10.0,
4.0Hz,1H) ,5.35-5.20 (m,1H) ,5.08 (s, 1H) ,4.65 (dd,J=13.1,3.8Hz,1H) ,4.58 (s, 1H) ,
4.01(dd,J=12.8,9.5Hz,1H) ,1.92(s,4H) ,1.83(d,J=11.5Hz,1H) ,1.61-1.51 (m, 1H) ,
1.44(d,J=6.9Hz,3H) .LCMS-ESI" (m/z) : C,,H,,F N0, ¥ [M+H] "B A : 446 15 ; LA -
446.1,

[0469] Lty 13

[0470] AL & W3R &

[0471]  (2S,5R,13aS) -N- ((S) -1- (2,4- —FKE,) LH) -8-F22E-7,9- 4 4(-2,3,4,5,
7,9,13,13a- J\&-2,5- M W 3Lntng 3 (17,27 .4, 5] Mk (2, 1-b] [1, 3] A Z m 4L - 10-

FH Pk
" o F
P N NJ\©\
H
[0472] \\-\E’N N o F
o OH
13

[0473]  DISRIFALAP LT ((S) -1- (2,4- —H ) LERE R) -1- 2,4-—
BREL) 2, FFALAE BB 4y BIRALEE (0. 184g) il %Ak &413 . "H-NMR (400MHz , DMSO-
dy) 812.44(s,1H) ,10.53(d,J=7.8Hz, 1H) ,8.39 (s, 1H) ,7.39(q,J=8.5Hz,1H) ,7.32-7.14
(m,1H) ,7.05(t,J=9.1Hz,1H) ,5.42(dd,J=9.5,4.2Hz,1H) ,5.29 (p,J=6.9Hz, 1H) ,5.09
(s,1H) ,4.65(dd,J=12.9,4.3Hz,1H) ,4.59(s,1H) ,4.02(dd,J=12.6,9.8Hz,1H) ,1.92 (s,
4H) ,1.83(d,J=12.1Hz,1H) ,1.61-1.52(m,1H) ,1.44(d,J=6.9Hz,3H) .LCMS-ESI" (n/z) :
C ooy, PN O [MH] BRI {E : 446 . 153 SN - 446 . 2.

[0474] St 14

[0475] L& 1AM 2%

[0476]  (2R,5S,13aR) -N- ((S) -1- (2,4- —3 AR 4H) -8-F2%L-7,9- —4HM-2,3,4,5,
7,9,13,13a- )\E-2,5-HF 0 L nE 3 (17,27 :4,5 MR35 (2, 1-b] [1, 3] A B - 10-
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FF Pk iz

(o] F
OH
[0477] é’“ Y o F
(o] OH
14

[0478]  DIRALFALGIILLIRI 53 AR ((S) -1- (2,4- /R CARE R) -1- (2,4-=
ORI 2%, A (IR, 3S) -3- Z B2 3A AR (1S, 3R) - 3- Z B30 B il & Ak & 7014
'H-NMR (400MHz , DMSO-d,) 612.46 (s, 1H) ,10.53(d,J=7.6Hz, 1H) ,8.38 (s, 1H) ,7.39(q,J=
8.6Hz,1H) ,7.28-7.14 (m,1H) ,7.05 (t,J=8.5Hz,1H) ,5.44 (dd,J=9.8,3.8Hz, 1H) ,5.28
(p,J=8.0Hz,1H) ,5.09 (s, 1H) ,4.66 (dd,J=12.9,4.0Hz, 1H) ,4.59 (s, 1H) ,3.99 (dd,J=
12.5,9.6Hz,1H) ,1.93(s,4H) ,1.83(d,J=12.6Hz,1H) ,1.56 (dt,J=13.0,3.3Hz,1H) ,1.45
(d,J=6.9Hz,3H) .LCMS-EST" (m/z) : C,,H,,F N0, [¥) [M+H] HE IR : 446 . 155 SLIiE : 446 . 1.
[0479]  SEjtifs15

[0480]  fb&H15HHHI &

[0481]  (2S,5R,13aS) -N- (4- @A L) -8-¥36-7,9- ~%1%-2,3,4,5,7,9,13,13a- )\
-2, 5-HF L RE IF (17,27 04, 5] MR 3E [2,1-b] [1, 3] A A BB -10- F e

(o]
o X
[0482] \E/N N "o /\Q\F
(o] OH
15

0

\[ o HO.__OH 0
o H
NNy on TR \E T]2 4 oj‘/\u Ny~ oH
o N"""0H SN s
o /0 \ \n"" o
0 0L
15-B

0 O
[0483] 1A 1A

\\\\

[0484] 1

[0485]  f BVFAE LM (36mL) Al 4R (4mL) HI1- (2,2- ZHIEIL 4 3E) -5- A K -6- (H
AFEPREL) -4-EAR-1,4- EMEnE -3- 2R (1-A,3.15g,10. 0mmol) I HKeh R (0. 195mL) 4b
HOBZIREYINMRETEC AET/IN 25 K AHIR SR 20, HIAFAE-10°CF = R R H IR
BV IMAZETS C2/NE] A H, F T F—25 R B FH 46 . LOMS-EST" (n/z) :C H, F,N,0, ]
[M+H] P88 - 288. 07 ; SLI{H : 288 1.

[0486] A IE2

[0487] A1 (2,2- KL L) -5- AL -6- (L) -4-E10-1,4- —&ntkne-3-
IR (16.8mL2R H AR IHLIE B9, Z14mmol) 5 (1S, 3R) -3- & FE 34 % (0.809g, 8mmol) 7
&, T2 (16.8mL) #ie, I IR R (0.553g, 4mmo 1) b F 44 [ NVR-S PN # &85 °C , ¥t

Ni
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P15, A H B IR ETIR FE B 1678 o I AHCT (50mL, 0. 2Maq) » 3 FH — & b A HUE
B B 28 VT = IR - RN T 1A R A HLZ 1 8 IRk 4 22 08 6o [l . N =& W e/ &
ot L UE ALY IR , 73 1) 52 K €0k 2 A 0 B e ) 44 15 B 'H-NMR (400MHz , DMSO-d,) 88. 72
(s,1H) ,5.42(dd,J=9.6,4.1Hz,1H) ,5.09(s,1H) ,4.72(dd,J=13.0,3.7Hz,1H) ,4.57 (s,
1H) ,4.09(dd,J=12.5,9.6Hz,1H) ,3.83(s,3H) ,1.92(s,3H) ,1.78(m,2H) ,1.62-1.47 (m,
1H) .LCMS-EST" (m/z) : C H N, O,y [M+H] BRI {E : 321 . 11 SEMI{E : 321. 2,

[0488]  DUR3

[0489] K¢ H[Al{A15-B(0.040g,0.125mmol) Fl (4-FAKE) iz (0.017g,0.137mmol) &7
£ 0 (mL) 1, 37 FIN,N- Z 2 53 2 % (DIPEA) (0.033ml,0.187mmol) AIHATU (0.052¢,
0.137mmol) A3  7EFH:30 380 2 J5 » F IR (0. 046g,0. 25mmo 1) AbFE ) MR A4, I
WAEB0°CAELO B J5 , i I NIR A ¥4 F1 I FHCL (2mL, 10 % aq) 403 AE L8l 5, #
DUUEYD I €I HHCT (10 % aq) FI7K B  UTIE VI Bl 2 HPLCAl AL, (20-65% 1) £/ 17K, 0. 1%
TFA) , 75 215 (146 A4 15 'H-NMR (400MHz , DMSO-d,) 812.44 (s, 1H) ,10.36 (t,]=6.0Hz,
1H) ,8.46 (s, 1H) ,7.37-7.28 (m,2H) ,7.19-7.09 (m,2H) ,5.43(dd,J=9.6,4.0Hz, 1H) ,5.08
(s,1H) ,4.68(dd,J=12.8,4.1Hz,1H) ,4.59 (s, 1H) ,4.58-4.42 (m,3H) ,4.02(dd,J=12.7,
9.6Hz,1H) ,1.92(s,5H) ,1.83(d,J=12.2Hz,1H) ,1.56 (dt,J=12.0,3.4Hz, 1H) .LCMS-EST"
(n/z) : Cy Hy FNO ) [M+H] FEIR{H : 414, 15 S B : 414 2,

[0490] ;emWJm

[0491]  fL&Hn1611IH] &

[0492]  (2S,5R,13aS) -N- (2,3- @ KHIL) -8- ¥ 4-7,9- 4 4L-2,3,4,5,7,9,13,13a-
JVE-2,5- M0 FEMEnE (17,27 : 4, 51 R I [2, 1-b] [1, 3] S JR B AL EL-10- F Bt

o] F
H
@8 \[E(
04931\ o
o] OH
16

[0494]  DIRLTAL-E 150078 AHFH (2,3- R 3E) IR B (4- SR 3E) F ) &4k
)16, 'H-NMR (400MHz , DMSO-d,) 612.46 (s, 1H) ,10.41 (t,J=6.1Hz, 1H) ,8.45 (s, 1H) ,
7.43-7.25(m,1H) ,7.25-7.05(m,2H) ,5.44(dd,J=9.5,3.9Hz,1H) ,5.09 (s, 1H) ,4.68(dd,J
=12.8,4.0Hz,1H) ,4.65-4.53(m,3H) ,4.02(dd,J=12.7,9.8Hz,1H) ,3.56 (s, 1H) ,1.93 (s,
4H) ,1.83(d,J=11.9Hz,1H) ,1.57(dt,J=11.5,3.0Hz, 1H) .LCMS-ESI" (m/z) : C, H, F,N,0. (]
[MH+H] BRI - 432. 145 STIE 1 432. 2,

[0495]  Sijitifs 17

[0496]  Ab-EWI1THIHH %

[0497]  (2S,5R,13aS) -N- (4- G -2- A H L) -8-F84:-7,9- —%(K-2,3,4,5,7,9,13,
13a- J\E-2,5-FF 0 P REMERE (17,27 14, 5] b (2, 1-b] [1, 3] A A AL - 10 - F i
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(04991 DISRAL T W10 %, A (4-50-2- R 3E) W RAX B (4- R 38) WP g %
Tk AH17. 'H-NMR (400MHz , DMSO-d,) 812.46 (s, 1H) ,10.45-10.29 (m, 1H) ,8.44 (s, 1H) ,7.42
(dd,J=10.0,2.0Hz,1H) ,7.33(t,J=8.1Hz,1H) ,7.26(dd,J=8.4,1.8Hz,1H) ,5.50-5.38
(m,1H) ,5.09(s,1H) ,4.68(dd,J=13.0,4.0Hz,1H) ,4.59 (s, 1H) ,4.54 (m,2H) ,4.02(dd,J=
12.8,9.7Hz,1H) ,1.93 (s,4H) ,1.83(d,J=12.0Hz,1H) ,1.57 (dt,J=11.9,3.4Hz, 1H)
LOMS-EST" (m/2) : C, H, CIFN,0_ff) [M+H] BRI {8 : 448 115 SZilifE : 448 . 2.

[0500]  SCjitifs] 18

[0501]  fLE418H I %

[0502]  (2S,5R, 13aS) -N- (3,4~ —FKH2E) -8-F22E-7,9- —54K-2,3,4,5,7,9,13,13a-
JNE-2,5- MR FFENERE IR (17,27 :4, 5T MERR I [2,1-b] [1, 3] A UK - 10- F L

o]
0|§| F
& \T/\N = H
[0503] \.,E/“ N So /\@F
o] OH
18

[0504]  DASBALFAL SW1589 546 A (3,4- R AEHE) A (4- U 3L) W) 454k
4918 "H-NVR (400MHz ,DMSO-d,) 612.46 (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=9.5,3.6Hz,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=12.6,9.8Hz,1H) ,1.93(s,4H) ,1.83(d,]J
=12.0Hz,1H) ,1.57 (dt,J=12.0,3.4Hz, IH) .LCMS-ESI" (m/z) :C,,H,,F, N0, ) [M+H] "E it
fH:432.14; S2MI{A - 432. 2,

[0505]  siZjifafsil19

[0506]  fLA&H19M 2%

[0507]  (IR,5S) -N- (2,4~ — A HIE) -8-#4E-7,9- —41X-2,3,4,5,7,9,13,13a- )\ A -
1,5-#r ML [17,27 14, 5] Mkt [1,2-a] [1,3] Z & JEE- 10~ F Bt i

o] F
‘__.NY\N N "
= N . o
- (o] F
o] OH
19

H
N
o™ o F Q o F 0 F
NHz2HCI MgBr, N
N7 H - 3 Y\N T N »- W/\N £ N
0. A KzCO4 % N, H YN H
= 0 F = (o] F % o] F
0 O

o oy O OH 44
1c

l0509] 2L BE1RI2
[0510] 55 (2,4- =R FHEEHE IR - 1- (2,2- “HHELIE) -3- M- 4- 54K,

[0508]

> 19-A
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4- ZEMEIE-2- R R S (1-C,97.5mg,0.236mmol) FH Z K (1.9mL) - Z.F& (0. 1mL) Bt R
(145mg, 1.05mmo1) A1 (S) -WRIE - 3- iz — £h R £k (82mg, 0. 472mmo1) AbFE s e BB SV %+
FHIN#AZEI0°C AE607> B 2 J5 » Fa S LV -G VA E , 43 BCAE £ /KR — &0 e 2 18] o g /K AR 26
BB SR e R =0 G A A NIAIR G, SMgS0, T8, ik I8 , W48 o K K =i R AE
. (2mL) v, 0N BRALEE (89. 1mg, 0. 48mmol) < KH IR & 2 8, 3 A E50°C . £E80
302 5 s F~5mLI0. 2M HC1 (aq) ¥ KRNI T pHZE ~ 10, FH Eh /KRR, H AR
DOMH =YX . HPLC (21 : 7K , 0. 1% TFA) 3 F4L 4119 "H-NMR (400MHz , 5.4/ -d) 610.43 (., ]
=5.9Hz,1H) ,8.43 (s, 1H) ,7.39-7.30 (m, 1H) ,6.81 (q,J=8.1Hz,2H) ,4.89(dd,J=11.6,
3.8Hz,1H) ,4.69(s,1H) ,4.64(d,J=5.8Hz,2H) ,4.26 (dd,J=12.6,3.8Hz,1H) ,3.91(t,J=
12.1Hz,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-EST" (m/2) : C,, Hy F,N,0, (¥ [M+H] BEIRAH : 431155 SLiE - 431. 2.

[0511]  SiZjitifs) 20

[0512]  fL&H201) ] &

[0513]  (1S,5R) -N- (2,4- A FH) -8-#H-7,9- ~4H4R-2,3,4,5,7,9,13,13a- )\ A~
1,5-HFE R SEmEmE IR (17,27 14, 5] keI [1,2-a] [1,3] & JREL- 10- F R

o F
N = .
o} F
O OH
20

H
N
HO__OH . O
"NH, 2HCI

9 F o] F
N MgBry N
N7 NS N N7 N
SN, e &ocomo = (OO
i o F ] F NS0 F
0 0O —_

O OH g

[0514]

I=

1C
[0515]  JDERIAN2
[0516]  #45- (2,4- AR HIEE R HBERL) -1- 2,2- “RH L) -3- AR -4-2 A1,
4- —EMEnE-2- R EE (1-C,103.3mg,0.25mmol) F (1.9mL) « ZF& (0. 1mL) . % & B
(159.8mg,1.16mmol) I (R) -WRHE -3- & — Eh AR #h (90mg , 0. 52mmo 1) A3 o K s RiVE 5 4 5
B IEMAEI0C AEA0H 5 2 J5 4 SRR AP 4T 43 BEAE /KR — G o 2 9] 46 7K A
REIE) AU = 0 HEK B R ML 5 eMgSO, T8, 198 , W4 o F KL= W
fE 25 (2mL) 1, H NN IRAEEE (96 5mg , 0. 52mmo ) o KfiZ IR A 2, FF N E50°C L 1F
8042 J&i , Fil~5mLIK0. 2 HCL (aq) K R LIR A4, 45 pHE ~ 10, K Fe , 364
FIDCMAR =Y HPLC (L1 : 7K 0. 196 TRA) 4 BI4L 45720 . H-NMR (400MHz , DMSO-d,) 510.35 (¢,
J=6.0Hz,1H) ,8.48(s,1H) ,7.45-7.33 (n,1H) ,7.29-7.18 (m,1H) ,7.05(td,J=8.5,2.4Hz,
1H) ,5.06 (dd,J=11.4,3.5Hz,1H) ,4.56-4.47 (m,3H) ,4.44 (s,1H) ,4.05(t,J=11.8Hz,
1H) ,3.07-2.89 (m,4H) ,1.85-1.73 (m,3H) ,1.54-1.46 (m, 1H) .LCMS-ESI" (m/z) : C,,H, F,N,0,
() IMHH] B AR - 431 .15 SIME - 431 . 2,
[0517]  sEjififs21
[0518] AL &W21HH] %
[0519]  (2S,5R, 13aS) -N- ((S) -1- (4-FAHE) £45) -8-F2k-7,9- —4(K-2,3,4,5,7,9,

7
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13,13a- J\&E.-2,5- MW FF3EmEmE (17,27 :4, 5 M3 (2, 1-b] [1, 3] A A - 10- H ik

¥z
(o} 4 i
' v N N
l:ll\l/\ N H
\n" O F
(o] OH
21
[0520] -
HO__OH O & o
\[N x NJ\@ —-..FIHZ O\?/\N X N7 \[) —...MQBIF2 0\%'/‘” = N" \(j
O ANA P00 \K»/”j‘)ﬁ: " F \l’”~(§(\f: " F
o o 0 0 L8 O OH y

[0521]  JDIR1AN2

[0522] A (1S,3R) -3- R IEIF K EE (62mg,0.61mmol) FIERERST (34mg,0.25mmol) ZbFE (S) -
1-(2,2- ZRF KL -5- (1- (4-9oR L) SR E L FIMESE) -3- F AUk -4- AR 1,4- =&
WE-2-FRTE R (21-A, ImL, 7E19: 1 40 : LR A0 . 23MIE W, #4 B K B St (591 (R) - 1-
(2,2- 23R 2 HL) -5- (1- (4-FR3E) OB -3- A B -4- -1, 4- ZSkne -
2- R HEERI-ALEH (S) -1- 4-FARH) ZHARE R) -1- U-FARH) Sl ) o R
REMEE, HINMEI0C A0 8 )5, # R NTR S 2, 7 B AE Sk A — & ki
() o B 7K A 2 BB — S B v =00, I8 G IR A MR & 2MeS0, T8, i JE IF e 4 - 1
= Va AR S 28 (2mL) B, FHE N RALEE (T4mg, 0. 4mmol) FiZ VRS 35, IR E
50°C.fE100434h 2 J& , FH0. 2M HC1 (aq) ¥ KiZ S MNIRAY » F EhK#i ke, FE R BB DCM A =
URHPLCAIAK (Z ) 7K, 0. 1% TFA) , 3 B4 44921 . 'H-NMR (400MHz , DMSO-d,) 812.42 (br s,
1H) ,10.45(d,J=7.9Hz,1H) ,8.40(s,1H) ,7.36(dd,J=8.6,5.5Hz,2H) ,7.14(t,]=8.9Hz,
2H) ,5.42(dd,J=9.6,4.2Hz,1H) ,5.15-5.04 (m, 2H) ,4.72-4.55 (m,2H) ,4.02(dd,J=12.7,
9.7Hz,1H) ,1.97-1.89 (m,4H) ,1.82(d,J=12.2Hz,1H) ,1.56 (dt,J=11.9,3.3Hz,1H) ,1.43
(d,J=6.9Hz,3H) .LCMS-ESI" (m/z) : C,,H,,FNO. (¥ [M+H] B 18 : 428 16 SLI{E : 428. 1.
[0523]  sijiffs)22

[0524]  fb&Wm22r)iil %

[0525]  (2R,5S,13aR) -N- ((S) -1- (4- s AKE) LK) -8-F24K-7,9- —%(K-2,3,4,5,7,9,
13,13a- )\E-2,5-HF T R JEmEnE (17,27 :4, 5] AkEFE 2, 1-b] [1, 3] A A AL EE- 10- HI ik

i
OH i
e TN
N S o F
o] OH
22
[0526] o
HO\(OH 0 J\@\ QNH H o] - " [o]
NTSN i o\f/\N“\ N’kgip O\V‘N“\ J\©\
osasirdessdachnlesoanct
o o o o

~ 22.a O  OH g9
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[0527] BRI FN2

[0528]  FJ (IR, 3S) -3-Z =L EE (52mg, 0.51mmol) FARERST (31mg,0.22mmol) AbHE (S) -
1-(2,2- Z8ECHE) -5- (1- (4-3oREE) SR L ML) -3- H A Ak -4- AR 1,4- &k
WE-2-FRIRHEE (21-A, InL, 7E19: 1 405 : ZER 0. 23WETR) o K5 S BV &% £, 3 I #4
F90°C.TE607r B 2 J5 W [ BT A A H 43 FLAE Eh /K AN G FE be 2 8] o /KA AR R —
Ak =0 IR & A VAR & 2MgS0, 1, 1 I8 I IR 4 KM 7= M IS R AE LI
(2mL) W, FHEIIARAGEE (91mg , 0. 49mmol) o ¥ [ BIVR-E W) E 2, FEIN# A 50°C AE10043 8 2
J& » FHO.2M HC1 (aq) K R MNIREH) , FH KR, FEZE LRI DCM A = X JHPLCAEAL, (201 -
7K, 0. 1% TFA) 13 %4k & 422 . 'H-NMR (400MHz , DMSO-d,) 612.44 (br s,1H) ,10.45(d,J=
7.7Hz,1H) ,8.39(s,1H) ,7.36(dd,J=8.5,5.6Hz,2H) ,7.14(t,J=8.9Hz,2H) ,5.43(dd,J=
9.6,4.0Hz,1H) ,5.15-5.06 (m,2H) ,4.66(dd,J=12.8,3.9Hz, 1H) ,4.58(s,1H) ,3.99(dd,J
=12.6,9.5Hz,1H) ,1.93(s,4H) ,1.82(d,J=12.0Hz,1H) ,1.56 (dt,J=12.0,3.0Hz, 1H) ,

1.44(d,J=6.9Hz,3H) .LCMS-ESI" (m/z) : C,,H,,FN,0 ¥ [M+H] it {H : 428. 16 5 S -

4281,

[0529]  Sijifif]23

[0530]  fh&Wn231rHil &

[0531]  (2S,5R,13aS) -N- (2- @A) -8-¥H-7,9- % 18-2,3,4,5,7,9,13,13a- )\
-2, 5- MR H g R (17,2 4, 5]uttu$#[2 1-b][1, 315 A B IR EL-10- F i

@ rqﬁ e
[0532] [:'/“\/“C;Il HATU, DIEA \(,\I/;k/:ﬁt /D

o]
MgBr . 0l O
e OO0
0O O 23
[0533]  JDER1AN2
[0534]  FHZE (Iml) « Q- 3E) % (17mg, 0. 14mmol) JHATU (67mg,0. 18mmo1) FIN,N- —
SR 3L 2 % (DIPEA) (24mg,0.19mmol) #4b¥H15-B (41mg, 0. 13mmol) o 7E & ik N e I N VR &
ML, FEIMNIRALEE (4Tmg, 0. 26mmo) K XTR SV, HIN#AE50C 7E6050 40 2 )5,
FH0.2M HCI (aq) ¥ KiZ R BIREH), FERKFoRE , A BIDCM A =R HPL CAfifk, (L0 -
7K,0.1%TFA) , 2 F1L & 423 . 'H-NMR (400MHz , 5475 -d) 610.42 (s, 1H) ,8.34 (s, 1H) ,7.36
(t,J=7.9Hz,1H) ,7.24-7.17 (m,1H) ,7.12-6.97 (m,2H) ,5.40-5.32 (m,1H) ,5.29 (t,J=
3.5Hz,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=12.4,3.3Hz,1H) .LCMS-EST  (/2) :C,,H, FN,0,f] [M+H] FEi{ {1 :
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414.15; 521K - 414. 2.

[0535]  sijitifs)24

[0536]  fL W24 4%

[0537]  (2S,5R,13aS) -N- (3,5- “f K H L) -8-#3-7,9- —41t-2,3,4,5,7,9,13,13a-
J\E-2,5- BRI FBEIERE FE (17,27 04, 5] MEMEFF[2,1-b] [1, 3] A A AR - 10- F

\[«f:ﬁm@

HND
[0538] L\(Mm m;:: \[:q/rdt /\Q

\ 15-B \ 24-A

o]
Ot| F
MgBr. z
P e XN
\ N 2
e o]
O OH F
24

[0539]  DER1AI2

[0540]  FHZJE (ImL)  (3,5- —H K 2E) H % (32mg, 0. 23mmo1) JHATU (54mg, 0. 14mmo1) FIN,
N- 33 2 (37mg,0.29mmol) 4b3H15-B (44mg, 0. 14mmol) . 7E % iR T #tHE R RS 41
NI IR EE (57mg, 0. 31mmol) R IR-EEH, NI ES0°C AE6050 8 5, H
0.2M HC1 (aq) VK i% I SR A4 I #h /KR BE , OF ZEBREIDOMAR = Wk HPL. Caifh (2056 - K
0.1%TFA) , 13464924 'H-NVR (400MHz , 547 -d) 810.39 (s, 1H) ,8.42 (s, 1H) ,6.82(d, J
=7.9Hz,2H) ,6.65 (t,J=8.8Hz,1H) ,5.38(d,J=7.7Hz,1H) ,5.28 (s, 1H) ,4.78-4.41 (m,
3H) ,4.32(d,J=12.1Hz,1H) ,4.02 (t,J=10.9Hz, 1H) ,2.30-1.97 (n,4H) ,1.97-1.81 (m,
1) ,1.59(d,J=12.3Hz, 1H) cLCMS-EST" (m/z) : C, H  F N0, i [M+H] BB H : 432 145 52
H:432.2,

[0541]  sEjitif5125

[0542]  f¥ 4250 %

[0543]  (2S,5R,13aS) -N- (4-%8(-3- (= L) R HEE) -8- 0 26-7,9- —%(K-2,3,4,5,7,
9,13,13a- J\&-2,5-HF 0 B Mg (17,27 : 4,5 ke 3£ [2,1-b] [1, 3] AR I B -10- F
(i

o)
0~
4 i N N
[0544] R/ 4
AN Sy So F
O OH CF,
25
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HZN/\©:CF3

oH i F ol i

LI BT ™ et OO

NN AN A HATU, DEA  \\_NLANA .
0O O o O CF3

T, 15_3 = 25-A
[0545]

" o)
MgBr, N
#‘\“IEJI/\N NN
k. N0 F
O OH CFs3
25

[0546] R 1FN2

[0547]  HZ 5 (1mL) « (4-%-3- (=& 28) R3E) F % (29mg, 0. 15mmol) JHATU (62mg,
0.16mmol) FIN,N- — S5 A 3L 2. % (26mg, 0. 20mmo1) 4b ¥ 15-B (43mg,0. 13mmol) - £F = i K it
PERONIR A YD1/, 3RO\ AL 8 (62mg, 0. 34mmol) o BEiZ VRS EE B, NI E0°C  fE
607> 8 2 J5 , FHO.2M HC1 (aq) ¥ K% MRS F Sh/KFk: , FEZEHEIDCM A = IR HPLCAL
1 (255 : 7K, 0. 1% TFA) , 3 34k 5925 . "H-NMR (400MHz , /i -d) 610.44 (s, 1H) ,8.29 (s,
1H) ,7.56-7.38(m,2H) ,7.06 (t,J=9.2Hz,1H) ,5.30(dd,J=9.3,3.5Hz,1H) ,5.21 (s, 1H) ,
4.65-4.45(m,3H) ,4.21(dd,J=12.8,3.4Hz,1H) ,3.95(dd,J=12.4,9.7Hz,1H) ,2.11-1.89
(m,4H) ,1.89-1.74(m,1H) ,1.53 (dt,J=12.4,3.2Hz, 1H) .LCMS-EST" (m/z) : C,,H, ,F N0, [M
+H] BB AE - 482 145 ST : 482. 2.

[0548]  Sjitif5]26

[0549]  fb-A&WH26 1T %

[0550]  (2S,5R,13aS) -N- (4- G -3-FAH ) -8-F2%:-7,9- —~%1K-2,3,4,5,7,9,13,
13a- J\E-2,5-Hr 0 FFEmEmE (17,27 14, 5] ML [2,1-b] [1, 3] A A A% - 10 - FF i

O d i
L/\[/\N NN
N
\l"' \ 0 CI
O OH F
26
X
0
ol i o oH
[0551] (:(\N XOH E/\I/\N NN
NN ANA, HATU, DIEA  \ NN AN A -
0 o 0 o F

~ 158 >~ 26A

0
H
MgBr. 0_
R Q_,\N(\N NN
ks "o cl
O OH F
26

[0552]  JGIR1HI2

(053] JHIZf (1mL) + (4-4-3- JHIE) FHIEE (40mg , 0. 25mmol) \HATU (60mg 0. 16mmol) i
N, N- =R 3 2% (28mg, 0. 22mmol) KB 15-B (41mg, 0. 13mmol) o 7£ 5 I T ik SR A1)
LN S FEIRNIRAGEE (48mg , 0. 26mmo]) K iZ IR &P E, I In#i250°C . 7E60 78 2 )5 , F
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0.2M HC1 (aq) W KiZ SN E Y, T &R AHRE , A EIDOM A =K HPL CAifL (4 hF - K,

0.1%TFA) , 13 LA 1)26. 'H-NVR (400MHz , & 7 -d) 810.41 (s, 1H) ,8.30 (s, 1H) ,7.24 (t,]

=6.1Hz,1H) ,7.13-6.90 (m,2H) ,5.30 (dd,J=9.1,3.2Hz,1H) ,5.22(s,1H) ,4.61 (s, 1H) ,

4.51(s,2H) ,4.20(d,J=9.4Hz,1H) ,3.95(d,J=12.0Hz,1H) ,2.11-1.90 (m,4H) ,1.90-1.76

(m,1H) ,1.53(d,J=12.2Hz, 1H) .LCMS-ESI" (m/z) : C, H (CIFN,0.¥] [M+H] BRI {f : 448 115K

MIfE - 448.2.

[0554] s fs]27

[0585]  {b &5 W27 Rl

[0556]  (2S,5R) -N- (1-(2,4- —FA2E) SAAH) -8-Fadk-7,9- —%40-2,3,4,5,7,9,13,

13a- J\&-2,5- M7 F3EmE g (17,27 14, 5] MR 3 (2, 1-b] [1, 3] S A A4 - 10- F A%
o F

o
. NN
Q‘l/\lN/\ - HZ@\
\[il' 0 F
O OH
27
/O\Eo\ - /o\[o\ &
s OH HzN%Q\ @ H%Q\
0 DIEA
7 N"o F F e o F F
0 O 0O O
1‘; 27-A S 78
[0557]
HD\EOH -
HO,. NH,
27-D
MsOH NN o O ot
MeCN,AcOH O\ oH B 5 K,COs
N 27-C

O A o} F
(o) o
. N™ ™~ N RS
OCCLT R, = COOT O
A\ NS0 F ANy SN0 F
0O o O OH
N 27.E 27

[0558]  PIR1

[0559]  {EOCInT, FtHEAL-A41-A(1.004g,3. 19mmol) J}#27-A (688mg, 3. 35mmol) FIHATU
(1.453g 3.82mmol) fECH,C1, (20mL) H )= » (RIS DN, N- —J7 A 9 Z 1% (DTPEA) (2mL,
11.48mmol) - E0°C T /N 2 5 , ¥ e SR &R 4R K , F G R CEEF R, FF FH7K (X 2) ¥
B AER SR CW8 (X 1) ZBUKYER 73 Z 5 A HLES 73 & T4 (Na,S0,) FFile 4 o i ad 4
FC 5% - 218 Z s AF NP B (K Comb i Flash (120g4E) 4iAL &4 . & I 32 EIE Ik 4 , 15 3
1.082(73%) [ #)27-Bo AEA IR LRI A 2 J5 Kk 48 I SR R WS T-CH,CL, L IRl U
P BRI VR R - W 4 JE W, 15 336 1mg (24 %) 1 S AN 721027 -Bo LCMS-EST™ (m/2) :
CoH, PN, 0, ) [M+H] FEAB H - 467163 SLPIME : 467 1

[0560] LER2FN3

[0561]  {EZE T Bb-&427-B(81mg,0. 174mmol) ¥ T 2.5 (22mL) AcOH (2mL) 11 FF gk 53
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(0.14mL,2. 16mmol) FJ¥R S (ImL) H, FEAE6S C T HEHEAF 2 B 20/

[0562]  FEKGAS 2 HVEIA A B W )5, W@ I FEE227-D (50mg , SN e ,
0.363mmol) \K,C0, (50mg , 0. 362mmo 1) F1 £ Jif (2mL) - 7E65 C 1 s it #4452 IR A /NI
TERRPIR G A N E =R 2 G, KA IN HCL (~2mL) 1k 7K (~8nL) F#i%E, 3+ H
CH,C1, (x 3) ZEHL K45 IF P ZEHU T4 (Na,S0,) , W4 I il it CombiFlash#lifk , 73 56 Tmg
(82%) 4k A 1927 -E. 'H-NMR (400MHz,CDC1,) 610.53 (s, 1H) ,8.25 (s, 1H) ,7.60(td,J=8.5,
6.5Hz,1H) ,6.85-6.57 (m,2H) ,5.33 (br,1H) ,5.26 (dd,J=9.6,3.9Hz, 1H) ,4.60 (t,]=
3.0Hz,1H) ,4.18-4.06 (m, 1H) ,4.01 (s,3H) ,3.92(dd,J=12.7,9.6Hz, 1H) ,2.11-1.91 (m,
AH) ,1.88-1.71 (n, 1H) ,1.60-1.49 (m, 1H) ,1.31-1.10 (m,4H) . "F-NMR (376. 1MHz, CDC1,) §-
111.80(q,J=8.8Hz,1F) ,-112.05(p, J=7.9Hz, 1F) .LCMS-ESI" (m/z) : C,H,,F,N,0.[¥] [M+H]"
HARAE 472,17 SMIMA 472, 1.

[0563]  DUR4

[0564]  FE50°C, $iHE A& ¥)27-E (67mg, 0. 142mmol) AMgBr, (66mg,0.358mmol) £EMeCN
(3mL) F AR E30 708, I HZ20°C, Z Ja T IN HC1 (3mL) AL B . 78 HI7K (~30mL) ik i%
REVIZ G, FCH,CL, (X 3) ZEHUG7 1, 15 IF A B T-15 (Na,S0,) FFIK 4d o I8 L fii S HPLC
AL AR T 3R 25 =R LML IR &I )27. 'H-NVR (400MHz ,CDC1,) 8
10.70 (s, 1H) ,8.35 (s, 1H) ,7.57 (q,J=8.2Hz,1H) ,6.91-6.56 (m,2H) ,5.31 (dt,J=14.3,
4.0Hz,2H) ,4.68 (s, 1H) ,4.22(dd,J=13.2,3.9Hz,1H) ,3.99 (dd,J=12.8,9.3Hz, 11) ,
2.28-1.96 (m,5H) ,1.88(ddt,J=12.1,8.6,3.7Hz,1H) ,1.71-1.49 (m,1H) ,1.38-1.11 (m,
4H) . "F-NMR (376.. 1MHz,CDC1,) 6-76.37 (s, 3F) , -111.6~-111.75(m, 2F) .LCMS-EST" (m/7) :
C,yH, PN, O[] [M+H] "FE 1 {F : 458 . 155 S {H : 458 1.

[0565]  Sijiifs] 28

[0566] L& W28H ) 2%

[0567]  (2S,6R) -N- (1- (2,4- 5 AHL) A HE) -9-F24E-8,10- ~44K-3,4,5,6,8,10,
14, 14a- )\ -20-2,6- M EEmEme (17,2 .4, 5] L3 [2,1-b] [1,3]oxazocine-11-H

Pt &
(o] F
COCLY
k\“‘ N 3 o F
O OH
28
/O\EO\‘ g HO\I:OH a HO,, _~_.NH;
(28-A)
N = N O
[0568] o M HZJLA;L MeCN, AcOH O iy H%@ — ©oom
- 0 F F ) - NS0 F F K2COy
0 O o o
27-B

~ 21C
o F (o] F
0 o_ O OH
28.8 o
[0569]  ZDIE1HN2
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[0570] ZEEiE N, ¥ AE27-B(87mg,0.187mmol) ¥ T 2./ (22mL) AcOH (2mL) F1 H i i
(0. 14mL, 2. 16mmol) KA Y (2mL) b, FFAE6S C 1 L HH15 B 7R 20/

[0571]  FEREA3 B B4 B 2 00 25 » I P IR 8228 - A (44mg , S T ,
0.382mmo1) AZ Jif§ (2mL) - fE65 C ¥ i #1132 HR 510307 B 2 J& » IEAK,CO, (41mg,
0.297mmol) , FEAE65C N HEFZIR A2 /NI o K S DR A 74 B0 & S iim , K L A IN HC
(~2mL) BRA - FIZK (~—~8mL) #ikE , I HICH,C1, (X 3) REHL K A I BRI T4 (Na,SO,) , ¥
AR I ] FHPLCAEAL , FoR S A PN Ry 0 Uk TR AR R T QIR O PR L5 > K
I AT FINaHCO, (X 1) $hi , TH4 (Na,SO,) FF 4 , 15 1] 18mg (20%6) (L& 428-B, £ 55
SRR LR AW H-NMR (400MHz, CDC1,) 610.54 (s, 1H) ,8.26 (s, 1H) ,7.63 (td,J=
8.6,6.6Hz,1H) ,6.76 (dddd,J=21.9,11.2,8.7,2.3Hz,2H) ,5.39(dd,J=9.6,3.7Hz, 1H) ,
4.53-4.36 (m,2H) ,4.09(dd,J=12.8,3.7Hz,1H) ,4.03 (s,3H) ,3.99(dd,]=12.7,9.7Hz,
1H) ,2.41-2.20(m,2H) ,1.84(dtd,J=19.7,9.3,8.8,4.4Hz,2H) ,1.74(dd, J=14.6,2.5Hz,
1H) ,1.62-1.35(m,2H) ,1.34-1.14 (m,5H) . "F-NMR (376. 1MHz,CDC1,) 6-111.75(q,J=
8.9Hz,1F) ,-112.01 (p, J=7.9Hz, 1F) c.LCMS-ESI" (m/z) : C . H, F N,O [y [M+H] "HE 1A -
486.18; 5N {F : 486 . 2.

[0572]  JDIX3

[0573] W& AL & 27 -BRI2D BRAH BTE , FiMgBr AbE AL 754)28-B (18mg, 0. 037mmo1) ,
1351649928 . 'H-NMR (400MHz, CDC1,) 810.66 (s, 1H) ,8.29 (s, 1H) ,7.59 (td,J=8.5,6.6liz,
1H) ,6.89-6.60 (m, 2H) ,5.51 (dd,J=9.9,4.0Hz, 1H) ,4.55(s, 1H) ,4.48 (t,J=4.2Hz, 1H) ,
4.21(dd,J=12.9,4.1Hz,1H) ,3.99(dd,J=12.8,9.8Hz, 1H) ,2.56-2.35 (m, 1H) ,2.14(dd,]
=16.1,5.9Hz,1H) ,1.96-1.74 (m,3H) ,1.66-1.37 (m,3H) ,1.28(d,J=4.4Hz,2H) ,1.26-
1.19 (m,2H) . "’F-NVR (376. IMHz,CDC1,) 8-76.41 (s, 3F, -111.79 (m, 2F) .LCMS-EST" (m/2) :
C,,H,yoF,NO- (K] [M+H] BRI AH - 47217 ; S - 472 14

[o574]  siifi 5129

[0575] AL &W29H) %

[0576] (2R, 6S) -N- (1- (2,4~ 3 A3) AEE) -9-F2H-8,10- —%(f(-3,4,5,6,8, 10,
14, 14a- )\&-2H-2, 6 -1 W HEmE e 9 [17,2” :4, 5] Mk IR [2,1-b]1 [1, 3] oxazocine-11-H
[idic

o) F
L
[0577] NSNS0 F
O OH
29
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HO OH

U (29-A)
m PO, ettt o LT, —
[0578] e
q?ﬁ% ?@52@
6, @, O OH
[0579] 1%[12
[0580] KT HEW28-BH & B H) A B prid i 7%, L& 27 - B(87mg,

0.187mm01) M FERE29-A (45mg, 0.391mmol) #] 44k & #29-B (13mg, 14 %) . 'H-NMR
(400MHz,CDC1,) 810.54 (s, 1H) ,8.26 (s, 1H) ,7.63(td,]=8.6,6.6Hz, 1H) ,6.76 (dddd, J=
21.9,11.2,8.7,2.3Hz,2H) ,5.39(dd,J=9.6,3.7Hz, 1H) ,4.53-4.36 (m,2H) ,4.09(dd,]J=
12.8,3.7Hz, 1H) ,4.03(s,3H) ,3.99(dd,J=12.7,9.7Hz,1H) ,2.41-2.20 (m,2H) ,1.84 (dtd,
J=19.7,9.3,8.8,4.4Hz,2H) ,1.74(dd,J=14.6,2.5Hz,1H) ,1.62-1.35(m,2H) ,1.34-1.14
(m, 5H) - "F-NMR (376.. IMHz,CDC1,) 6-111.75(q,J=8.9Hz,1F) ,-112.01 (p, J=7.9Hz, 1F) .
LCMS-EST" (m/z) : C,.H, F,N,0.f) [M+H] "HE i {E : 486 18 ; S F : 486 2.

[0581]  JDIX3

[0582] U*Uﬂ:/\ﬁkﬁc/\%wﬁﬁ WOV TR 1 7 5 AL B 29 - Bi &AL A 429 . TH-
NMR (400MHz ,CDC1,) 810.66 (s, 1H) ,8.29 (s, 1H) ,7.59 (td,J=8.5,6.6Hz, 1H) ,6.89-6.60
(m,2H) ,5.51(dd,J=9.9,4.0Hz,1H) ,4.55 (s, 1H) ,4.48 (t,J=4.2Hz,1H) ,4.21 (dd,J=
12.9,4.1Hz,1H) ,3.99(dd,J=12.8,9.8Hz,1H) ,2.56-2.35 (m,1H) ,2.14 (dd,J=16.1,
5.9Hz,1H) ,1.96-1.74 (m,3H) ,1.66-1.37 (m,3H) ,1.28(d,J=4.4Hz,2H) ,1.26-1.19 (m,
2H) . "°F-NMR (376.. IMHz,CDC1,) 6-76.41 (s, 3F, -111.79 (m, 2F) .LCMS-EST" (m/z) :C,H,,F,N,0,
() [MAHH] BEAB AR 472,17 SEIIME - 472. 1,

[0583]  SLjiif41]30

[0584]  fL.&H301H I %

[0585]  (2S,5R,13aS) -N- (1- (2,4- FAE) HHH) -8-F%-7,9- ~4H1R-2,3,4,5,7,
9,13,13a- J\E-2,5-HF W H Mg 3 (17,27 4,510k I [2, 1-b] [1, 3] A A I E-10-
i iz
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F

o)
N SN F

HO 0|-|
F
7-B o 27-C
[0586]
HOJ NH; (30-“) (J\(\n\/hd‘\ 2@\
KoCOj \
305
0 F
(o}
MgBr, S(/\(\N RS Hz@\
h e i F
O OH

[0587]  JDIR1FN2

[0588]  fE=iE T, Bb-&427-B(150mg, 0. 322mmol) ¥ T 2. /1§ (2mL) JAcOH (0. 2mL) £ H fifh
1% (0.007mL,0.108mmo1) H, F-7£65°C T HiHEAF B V1 20/ N  FEXS 1S B VB RS H 2 =
225 FIZIE B IR EERE30-A (72, 1mg, 1%, 0. 713mmo 1) \K,CO, (89.4mg, 0.647mmol)
M (2mL) - 7E65°CHs h I R B IR A0 . 5/N AEK SR S MA I E =R 5, %
HHIN HCL (~3mL) Bt FI/K (~12mL) #ike , F:HCH,CL, (X 3) REHL 45 £ I (M RE R T4
(Na,SO,) » #4t Fit 1t CombiF lash&ifk , 135 128mg (84%) AL A ¥130-B. 'H-NMR (400MHz ,
CDC1,) 610.52 (s, 1H) ,8.24 (s, 1H) ,7.61 (td,J=8.6,6.6Hz,1H) ,6.85-6.65 (m,2H) ,5.33
(t,J=4.1Hz,1H) ,5.25(dd,J=9.5,3.9Hz, 1H) ,4.61(d,J=3.4Hz, 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,
4.1,2.8Hz,1H) ,1.31-1.14 (m,4H) .""F-NMR (376 . IMHz,CDC1,) 8-111.79 (q,J=8.8Hz, IF) ,
112.05 (p,J=7.9Hz,1F) .LCMS-ESI" (m/z) :C,,H, F, N0 [f] [M+H] BB A : 472 17 5 S -
47224

[0589] L3

[0590]  7E50°C T, HEFALAH30-B (128mg,0.272mmol) FMgBr, (130mg,0.706mmol) £
MeCN (5mL) 1 VR A 03043 4%, FEAE120°C, 2 J5 A IN HCI (4mL) 4b3 . 75 F K MR %R &
Y2 J5 » FCH,CL, (X 3) Z2 B ), ¥4-& I I 22 BN 118 (Na,SO0,) I 4 . i i CombiFlash4f
%#%mﬁﬂ#%oo H-NMR (400MHz ,CDC1,) 812.27 (s, 1H) ,10.52 (s, 1H) ,8.16 (s, 1H) ,7.61
(td,J=8.6,6.6Hz,1H) ,6.96-6.54 (n,2H) ,5.36-5.23 (m,2H) ,4.66 (t,J=3.1Hz, 1H) ,
4.18-4.06 (m,1H) ,3.94 (dd,J=12.8,9.4Hz,1H) ,2.20-1.95 (m,4H) ,1.89 (td,J=11.4,
9.8,6.7Hz,1H) ,1.70-1.54 (m, 1H) ,1.32-1.15(m,4H) . "F-NVR (376. 1MHz,CDC1,) 6-111.87
(q,J=8.9Hz,1F) ,-112.21 (p,J=7.9Hz, IF) .LCMS-ESI" (/) : Cy H,,F,N,0, 1 [M+H] "FE s
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{E:458.15; SI{E : 458. 2,

[0591]  Sjitif31

[0592]  fL&Wp3 L&

[0593]  (2R,5S) -N- (1- (2,4- Z9RRHE) A L) -8-#20-7,9- =% (X-2,3,4,5,7,9,13,
13a- J\&E-2,5-F 0 FEMERE (17,27 :4, 5] MEEH[2,1-b] [1, 3] A e B 45 - 10 - F ik i

0 F
0\|/\N X" N
N . H
[0594] o) F
(o] OH
HO OH
2}@ ”H2 (31-A)
MeCN AcOH choa

o

278
o O N N
\I/\N = H MgBr, \l/\ H
N SN F T Mg F
0 O O OH
31

[0596]  ZIR1F02

[0597]  DLRALT & Rt & 9030-BI D BRI A2 Fr iR 1 73, H AL & 427 - B(150mg,
0.322mmol) A4S E:fE31-A (70.3mg,0.695mmol) % AA431-B (123mg,81%) . 'H-NMR
(400MHz ,CDC1,) 610.52 (s, 1H) ,8.24 (s,1H) ,7.62 (td,]=8.6,6.6Hz,1H) ,6.91-6.63 (m,
2H) ,5.33(t,J=4.1Hz,1H) ,5.25(dd,J=9.5,3.9Hz,1H) ,4.61 (d,J=3.4Hz,1H) ,4.14-
4.07 (m,1H) ,4.03(s,3H) ,3.93(dd,J=12.7,9.5Hz,1H) ,2.12-1.91 (m,4H) ,1.85-1.69 (m,
1H) ,1.55(ddd,J=12.3,4.1,2.8Hz, 1) ,1.31-1.14 (m,4H) . ""F-NMR (376 1MHz,CDC1,) 6 -
111.79(q,J=9.2,8.7Hz,1F) ,-112.03 (h,]J=8.1,7.5Hz, 1F) .LCMS-ESI" (m/z) : C, H,,F,N,0,
() IMAH] PR 47217 s SEIIME - 4721

[0598]  HIE3

[05991  LLZBALT & BuAb & 3018 B3 h Fir ik it 77 v, A & 43 1- B &AL 431 H-
NMR (400MHz ,CDC1,) 612.26 (s, 1H) ,10.49 (s, 1H) ,8.13 (s, 1H) ,7.58 (td,J=8.6,6.5Hz,
1H) ,6.90-6.56 (m,2H) ,5.32(dd,J=9.4,4.1Hz,1H) ,5.27-5.22 (m, 1H) ,4.64 (t,J=3.1Hz,
1H) ,4.11(dd,J=12.8,4.0Hz,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 . IMHz,CDC1,) 6-111.95(q, J
=8.9Hz,1F) ,-112.22 (p,J=7.9Hz,1F) .LCMS-ESI" (m/z) : C,H,,F N0, [f] [M+H] " iR fH -
458.15; SLl{E : 458. 1,

[0600]  SiZjitifs] 32

[0601]  fLAH320) ] &

[0602]  (2S,5R) -N- (1- (2,4- —3RHEE) ST 2k) -8-F24E-7,9- —%(1R-2,3,4,5,7,9,13,

13a- J\E-2,5- Ml FFJEmEmE (17,27 14, 5] MM [2,1-b] [1, 3] A B A4 - 10 - FF ki

[0595]
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o F
esea
AN SN0 F

O OH

32

i F
O
[0603]  \o>Nyr N0 z
0 O F
32-B

32-A

(0] F
(o}
1) HATU,DIEA, 4 N™r" °N
2) MgBr, \.Ewa F

O OH
32

[0604] 7E=IE N, LG W32-4(22.2mg,0.069mmol) fL&#32-B (18.7nmg,
0.102mmo1) FIHATU (43mg,0.113mmo1) FECH,C1, (2mL) H FRI¥A TR, [RIIE NN N- 57 PR 3k 2.
(DIPEA) (0.075mL,0.431mmol) - 307041 J& » F Z1R LBR MR S MR &40 FF K (x2) e
HAEHIEA (x 1) ZBUKYES 7> 25 A I & 91 T0 IR b T

[0605]  7E50°CiH, it bt A =4 FMgBr, (35mg, 0. 190mmo1) 7EMeCN (2mL) H1 VR &4
LB, HAEIER0°C, 2 J5 FHIN HCL (~1mL) Ab3H o B /KW R A3 2R, H FICH,CL, (X 3) A&
W B IR A I T4 (Na,S0,) » FFk 4 o L i & HPLCZAEAL 74, I 48 VR 18 15 Bk &
132, "H-NVR (400MHz ,CDC1,) 610.87 (s, 1H) ,~9.3 (br, 1H) ,8.35(s, 1H) ,7.50 (td,J=8.7,
6.3Hz,1H) ,6.89-6.78 (m, 1H) ,6.72 (ddd,J=11.2,8.9,2.6Hz, 1H) ,5.48-5.12 (m,2H) ,
4.72-4.60 (m,1H) ,4.22(dd,J=13.0,4.1Hz,1H) ,3.98(dd,J=12.9,9.4Hz, 1H) ,2.68 (m,
4H) ,2.33-1.98 (m,6H) ,1.90 (m,2H) ,1.60 (ddd,J=12.4,4.1,2.7Hz,1H) .'"F-NMR
(376. 1MHz ,CD,CN) 6-76.39 (s, 3F) ,-110.50(q,J=9.2Hz, 1F) ,-112.65(p,J=7.8Hz, 1F) .
LCMS-EST" (m/z) :C, 1, F N0, () [M+H] "FER i : 472. 17 SEIME : 472..0.

(06061 Sjitifs|33

[0607] AL &WI33 A &

[0608]  (2S,5R) -N- (1- (2,4- 9AEE) I 0HE) -8-F02k-7,9- —54K-2,3,4,5,7,9,13,
13a- J\E-2,5- M0 I BEMEnE (17,27 : 4, 51 BE I [2, 1-b] [1, 3] S JR B AL EL-10- H Bhf%

o F
@se
AN NS0 F
O OH

[0609] a3
0 . o F
0
Y ONT on | 1)HATU, DIEA _ . 0\|/\N XN
\\.‘E/N NS0 - . 2) MgBrz \,E/N SN L .
©c o O OH
32-A 33-A 33

[0610] 4k A 4320 & B b BT i& , B AL A 432 - ARIL A 433 - A5 2146 5433 . 'H-NMR
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(400MHz ,CDC1,) 810.70 (s, 1H) ,~9.5 (br, 1H) ,8.41 (s, 1H) ,7.43(td,J=8.9,6.4Hz, 1H) ,
6.85-6.76 (m,1H) ,6.72(ddd,J=11.5,8.8,2.6Hz,1H) ,5.48-5.18 (m,2H) ,4.68 (t,]J=
3.2Hz,1H) ,4.26 (dd,J=13.0,4.1Hz,1H) ,4.00(dd,J=13.0,9.4Hz, 1H) ,2.72-2.45 (m,
2H) ,2.22-1.96 (m,6H) ,1.96-1.75 (m,5H) ,1.60(ddd,J=12.5,4.1,2.7Hz, 1H) .""F-NMR
(376. 1MHz,CD,CN) 6-76.41 (s,3F) ,-107.86 (q,J=9.4Hz, 1F) ,-113.13 (p, J=8.0Hz, 1F)
.LCMS-EST" (m/z) : C, .1, F N0, () [M+H] "FE £ {8 : 486 . 18 SLMI{E : 485.9.

[0611]  SEjififs]34

[0612]  fh& W34 &

[0613]  (2S,5R) -N- (1- (2,4- & AR L) -8-F8%-7,9- ~%1%-2,3,4,5,7,9,13,
13a- J\&E-2,5-F 0 FEMERE (17,27 :4, 5] MEEH[2,1-b] [1, 3] A B 45 - 10 - FH ik i

(o] F

) O\I/\N s N

O

s o] F

O OH
34
(o]
. O\|/\N NToH | F A} HATUL BIEA, O\I/\N X ON 1
‘\(/N N0 HN 2) MgBr, \(/N x :
e rs LA AN (o} F
o 0O F
SZ-A\ 34-A

0O OH
34

(06151 #m4k A 43200 & B b BT id , B4 A 432 - ARIL A 434 - A5 2116 5434 . 'H-NMR
(400MHz,CDC1,) 610.83 (s, 1H) ,~9.6 (br, 1H) ,8.44 (s, 1H) ,7.37 (td,]J=9.0,6.4Hz, 1H) ,
6.97-6.76 (m,1H) ,6.69 (ddd,J=11.9,8.8,2.7Hz, 1H) ,5.48-5.18 (m,2H) ,4.68 (t,]=
3.0Hz,1H) ,4.28 (dd,J=13.1,4.1Hz,1H) ,4.03(dd,J=13.0,9.4Hz,1H) ,2.60(d,]=
13.1Hz,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,
4.1,2.7Hz,1H) ,1.30 (br, 1H) . "’F-NVR (376 IMHz ,CD,CN) 8-76.41 (s, 3F) ,-107.86 (q,J =
9.4Hz,1F) ,-113.13 (p, J=8.0Hz, 1F) .LCMS-ESI" (m/z) : Cy H, F N0 [y [M+H] " H 1A -
500.20; 5L M{E - 500. 0.

[0616] S f5135

[0617] LA WI35HIH] &

[0618]  (2S,5R) -N- (4- (2,4~ 9K %E) PUSL-2H- MR -4 - 3) -8-F20E-7,9- “4AK-2,3,
4,5,7,9,13,13a- )\&-2,5- M W FEALRE (17,27 :4, 5] ML IR [2,1-b] [1, 3] S A H A L
-10- F Ik i

[0614]
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0
o] F
o}
r N7 N
M
\n--‘ (8] F
O OH

[0619] 35
o
Q o]

e O\f/\N e W + 1 1) HATU, DIEA , O x i I
‘\_,K/N x o HoN 2) MgBr, L)N/\N H

o] o] \ul- X 0 F

= F O OH
32-A 35-A a5

[0620]1 Bk & 43210 & B b ik , B AL & 032 - ARIML & 4135 - A7 B4k & 935 .. 'H-NMR
(400MHz,CDC1,) 610.95 (s, 1H) ,8.33 (s, 1H) ,~7.6 (br,1H) ,7.38(td,J=9.0,6.3Hz, 1H) ,
6.85(td,J=8.4,2.6Hz,1H) ,6.73(ddd,J=11.7,8.6,2.6Hz,1H) ,5.32(dt,J=14.4,
4.0Hz,2H) ,4.68(t,J=3.1Hz,1H) ,4.24(dd,J=13.0,3.9Hz,1H) ,4.11-3.81 (m,5H) ,2.60
(d,J=13.7Hz,2H) ,2.33-2.17 (m,2H) ,2.18-1.97 (m,4H) ,1.87 (m,1H) ,1.61 (dt,J=12.5,
3.3Hz, 1H) . ""F-NMR (376 . IMHz ,CD,CN) 6-76.40 (s, 3F) ,-108.78 (q,J=10.3,9.8Hz,1F) , -
112.63 (p,J=8.0Hz,1F) .LCMS-ESI" (m/z) :C,.H, F N0 ¥ [M+H] FH 18 {E : 502 18 5 SEA -
502.0.

[0621]  Sjiif5] 36

[0622]  fLA W36 &

[0623]  (2S,5R) -N- ((S) -1- (2,4- 9 ARIKL) -2,2,2- =9 L) -8-F22:-7,9- —&F -2,
3,4,5,7,9,13,13a- \&-2,5-Hr I BEMEmE F- (17,27 14, 5] bR FF (2, 1-b] [1, 3] S A A A+
BE-10- F ke

0 gFg F
‘008
AN SN
o] OH
[0624] 36
CFy F

o) o}
e CF; F (o} -
O N ToH | : 1)HATU,DEA, . Y N7 N
\ N Xg HzN 2) MgBr; \ N N0 F
0 0L O OH
32-A 36-A 36

F

[0625]  tnAk & 320 & b BT i& . B 1k A 432 - ARIML A 136 - A7 F1 L 5436 . 'H-NMR
(400MHz,CDC1,) 811.31(d,J=9.4Hz,1H) ,8.41 (s, 1H) ,7.65-7.44 (m,1H) ,6.95 (ddd, J=
9.6,5.6,2.0Hz,1H) ,6.92-6.79 (m,1H) ,6.15(h, J=7.4Hz,1H) ,~6 (br,1H) ,5.41 (dd, J=
9.5,4.0Hz,1H) ,5.31 (t,J=4.0Hz,1H) ,4.70 (s, 1H) ,4.34 (dd,J=12.8,3.9Hz, 1H) ,4.05
(dd,J=12.9,9.4Hz,1H) ,2.26-1.99 (m,4H) ,1.99-1.87 (m,1H) ,1.62(dt,]J=12.6,3.4Hz,
1H) . "F-NMR (376 . IMHz,CDCL,) 6-75.23 (t, J=6.9Hz,3F) ,-76.33 (s, 3F) ,-108.31 (m, 1F) , -
112.30 (p, J=8.0Hz, 1F) .LCMS-ESI" (m/z) : C,,H, F.NO, [ [M+H] "B {H : 500 12 5 ST -
500.1.

[0626]  Sjitifs137
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[0627]  {L &M 37
[0628]  (3S,11aR) -N- (1- (2,4~ 5@ A3L) RN HL) -6-F23E-3-HH-5,7- —418-2,3,5,
7,11, 11a-/NEWEM - [3,2-a] MEmE (1, 2-d] AR -8 - ik A%

0] F

H
O\V\N SN N
N x H
0] =
O OH
57
OH
0,
-~ ~ 0 F HO.__OH /E
T CHsSOH | i ¥ NH,
N H R N N —
[0629] Oy ~So F O ANAH .
0 O 0 O
278 27C
H (o] F H o F
JONS N MgBr, O~ N
51“ NN F 5’” N "o F
0 O_ O OH
3ar-A 37

[0630]  PIE1

[0631]  FH FAES (0.05mL) AbFRAE 2,5 (1. 5mL) F1 Z. 8% (0.2mL) F1(K)5- (1- (2,4- — @A RE)
R FBEIL) -1- (2,2- “HEFE ) -3- KL -4- -1, 4- &k -2- R IR H
Fig (27-B,0.150g,0.32mmol) , FH B th o % 3, FF MM RT0CAEL6/NN 2 J5 , B EHZIR &),
BEN5- (1-(2,4- ZHRHE) R EEFIIL) -1- 2,2- R H 2 HE) -3- A -4- 5K -
1,4~ ZEUENE -2 FR R R 27 - CIY KL VA Y . LOMS -EST ™ (m/z) = C,H, (F N, 0. [ [M+H] "B iR -
439 SEIIAE - 439,

[0632]  DIE2AN3

[0633]  ¥g5- (1- (2,4 9REL) RN RE L LSS -1- (2,2- R JE 2 58) -3-HA L -4-
FAR-1,4- A NEIE-2- R H S (27-C,0.32mmol , 3K A IR L B AHIE-S ) 6 T 2 i
(1.5mL) A1 Z P8 (0. 2mL) H1 o A iZ S RIVR-A Y I (S) -2- 2 P -1-F% (0. 048g,0. 64mmol)
HIK,CO, (0.088g,0.64mmol) o ¥ X NVR & W% £, I INFAETOC AL/ Z 5, ¥ [ SR A
P H, FF IR (0.081g,0. 44mmol) o KH VRS2 B, H A EE0°CAE1070 B 2
J& > B SR AR HI A0°C, R INNINERER (0.5mL) 4R )5 , FIMeOH (2mL) #4i B 1% S N IR &
V) AR PEZ )5, L ] 4% -HPLC (30-70% Z 5 : 7K, 0. 1 % TFA) ZiAL M i , 75 3] S TRA L ()
A AM37. H-NMR (400MHz , FF B -d,) 68.31 (s, 1H) ,7.62(td,J=9.2,8.7,6.5Hz, 1H) ,7.02-
6.78 (m,2H) ,5.53-5.20 (m, 1H) ,4.68(dd,J=12.3,4.2Hz,1H) ,4.40 (dq,J=19.1,6.7Hz,
2H) ,3.98(dd,J=12.2,10.0Hz,1H) ,3.71(dd,J=8.3,6.3Hz,1H) ,1.41 (d,]=6.1Hz,3H) ,
1.22 (s, 4H) . "’F-NMR (376MHz , F B -d,) 6-113.66--113.95 (m, 1F) ,-113.94--114.29 (n,
1F) o LCMS-EST" (in/7) : C, H, F N0 IM+H] BEISA - 432. s SEMI - 432.

[0634]  Sjiif5] 38

[0635]  fL. & 4381 &
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[0636]  (1S,4R,12aR) -N- (2,4- — & KF ) -7-F83-6,8- —%41%-1,2,3,4,6,8,12,12a-
J\E-1,4- M eI (1,2-a: 17,27 -d] nikmE -9 - FH ik %

[0637] m‘\ /\Q
ircooa LiBH, &,\ MsCI Ebr _NaNy_ W
DMF

Boc
38-A
o

0 X" “OEt
0 .NaHCO, Hy i
[0638] Ha, PdIC Lb’ O OBn 38F Lk(“u Ny OEt
'8 2) HCI 7 N XXg
335 wHRY O OBn
38-G

fu
1) KOH L&fﬁN ’\©
2)HATU,DIEA 1 " ' Y
2,4 —f—% o] OBn O OH

?M 38-H 38

[0639] BRI
[0640]  7E-78°C K, #tHEAk&438-A(1562mg,5.799mmol) (Z WAEWO 97/05139 1 [ 5L it
{514 1b) YETHF (10mL) H (¥4, [RIE INNFETHF (3. 2mL) HH 2. OM LiBH, , JF7E &3 N 45
FIFEE Y AL/ Z )5, IR T3 HIAETHE (3. 2mL) H12.0M LiBH, ﬁﬁgzﬂnﬁf‘rﬁ:mﬁ
W7 .5/ AEH IR BB IR BVR -G V) B 1IN AN K 2 S5, 73 BS A, 3 R L
(X 1) ZBL I B K A L 7 FHZK (X 1) Teidk, & 91, T (Na,S0,) I k4 . il
B OV - 2,18 2 B8 VE 9B M I CombiF Lash (40ghE) 4k % &4, 15 B4k & 938-B. 'H-
NMR (400MHz , 5477 -d) 84.11 (s, 1H) ,3.65-3.52(m,2H) ,3.45(m, 1H) ,2.32(d,J=4.1Hz, 1) ,
2.20(s,1H) ,1.75-1.64 (m,2H) ,1.61 (m,2H) ,1.49-1.41(m,1H) ,1.47(s,9H) ,1.28-1.23(d,
J=10Hz, 1H) .LCMS-EST" (m/z) : C,,H,,NO, ¥ [M+H] FEiB{F : 228 . 16 3 S : 227 . 7.
[0641]  JDIX2
[0642]  7E0°C it HEALA438-B (589mg, 2.591mmol) FINEt, (0.47mL,3.369mmol) 7£CH,CL,
(6mL) H ITAWR , IR D AMsCL (0. 22mL , 2. 842mmol) o 7E 2518 N 1N 2 J5 , F 2.1 2. e
ZIRE W, K (X2) Fikt . AR B (X 1) ZBUKMEL 5y, W BN 0 & 5F, T
(Na,S0,) FH4s o 383 A FH O e - 1R LB AE NPl i CombiF 1ash (40g4E) Aifb i R Y, 1%
FI1LA138-C. 'H-NMR (400MHz , 54/ -d) 84.39-4.28 (m, 1H) ,4.16(s,0.4H) ,4.06(s,0.6H) ,
3.98(dd,J=10.0,8.7Hz,0.6H) ,3.86(t,J=9.6Hz,0.4H) ,3.51(dd,J=9.3,3.7Hz,0.6H) ,
3.43(dd,J=9.3,3.6Hz,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=14.8Hz,1H) ,1.31(s,0.6H) ,1.29(s,0.4H) .
[0643] PR3
[0644] [ 4k-&438-C (769mg,2.518mmol ,) ZEDMF (5mL) A i A\ B &AL 4H (819mg,
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12.6mmol) ¥ [ BVRAYIAES0C R HHE 15/ NG, 7E80°C R4S /NI, FEAEL00C FHiiHE19
NI o 5 % LiCLE AR B I NVR AW, 71 F R .16 (X 2) ZEHUZ =W AE 7K (X 1) ik
AWy 2 S A PR &I T (Na,S0,) FRk 4 8 i (F FH O b - £ LS AFE v ik
Jt W fi1Combi Flash (40g4E) 4iAb R &4, 5 E4k & ¥938-D. 'H-NMR (400MHz , S 15 -d) 64.16
(s,0.4H) ,4.06 (s,0.6H) ,3.61(dd,J=12.2,3.6Hz,0.6H) ,3.51(dd,J=12.1,3.2Hz,
0.4H) ,3.38(dd,J=9.4,3.4Hz,0.6H) ,3.26(dd,J=9.8,3.3Hz,0.4H) ,3.06 (dd,J=12.2,
9.4Hz,0.6H) ,3.01-2.92(m,0.4H) ,2.48(d,J=5.2Hz,1H) ,1.82-1.57 (m,4H) ,1.46(d,J=
3.0Hz,9H) ,1.42(m,1H) ,1.28(m,0.6H) ,1.27-1.23(m,0.4H) .

[0645]  DUR4

[0646]  [H]4L & 438-D(507mg,2.009mmo] ,) 7E £ £l (10mL) FIEtOH (10mL) H F) A ¥
MIA10%Pd/C (52mg) « fEH, U N HEIZ S N S 1 . 5/ o i A 8 i JE i TR &4
FEIRAF IR , 13 BV A 38 -E LOMS-EST" (m/2) €, H, N0, ) [M+H] iR H : 227 . 185 S
{H:226.8,

[0647]  JDIX5

[0648] ZE IR T, P LM AL S 38-E (206mg,0.910mmol) L& 438-F (330mg,
0.953mmo1) MMNaHCO, (154mg, 1.833mmol) 7£7K (3mL) FEtOH (3mL) H IR & 420/ N o 72
IR RE R SR G IEH CTR Gl (X 2) ZELZ J5 , AR K (X 1) Pk, &5, T 15
(Na,S0,) Fi# 4 , 43 FAHILIE =4 o

[0649]  KEAHFK W) (388mg) ¥ T-CH,C1, (4mL) FIFE —BELEH 4N HCI (4mL) H o £E1 . 57N
ZJE S N A AMOTE ZREBE R AN HCT (4mL) , F7E =0 R R VNN 2R A& T, H
HAOR (X 1) L2 R AR A 13070

[0650]  #E110°CHEH i HEAE FI2K (10mL) W PR RPN, 8- — R W FA+—-7- 4% (DBU)
(1.06mL,7.088mmol) - fE307>8h 2 Ji& » ¥ %R G Wik 4 , Him i A8 FH 2.1 .18 - 20 % MeOH/ 2
2 G E BRI I CombiF lash 40gkE:) 4i4k %5 AW, 13 B4 438G 'H-NVR (400MHz
S fj-d) 88.03 (s, 1H) ,7.68-7.58 (m,2H) ,7.36-7.27 (m,3H) ,5.53(d,J=9.9Hz,1H) ,5.11
(d,J=9.9Hz,1H) ,4.93 (s, 1H) ,4.43-4.30 (m,2H) ,3.89(dd,J=12.2,3.3Hz,1H) ,3.73(t,J
=12.0Hz,1H) ,3.59(dd,J=11.9,3.3Hz,1H) ,2.53(d,J=2.8Hz,1H) ,1.87-1.67 (m,4H) ,
1.55(d,J=10.0Hz,1H) ,1.51-1.45 (m,1H) ,1.38 (t,J=7.1Hz,3H) .LCMS-ESI (m/z) :
CoH, N O [M+H] "R 1848 : 409 18 SLiMI B : 409. 2.

[0651]  JDIR6

[0652]  ZE=IE N, PP &438-G (232mg, 0. 568mmo1) 7ETHF (3mL) FIMeOH (3mL) H VR &
¥, BRI IN KOH (3mL) o ZE /NI 2 &, FHIN HC1 (~3. 1mL) FhAI [z SR &4, W4 31
7 (X 3) IRAE TR AR AE L TR AR 30 080 2 J5 , 7E0°C FHcFE A R 2, 4- A
H % (86mg , 0. 601mmo1) FIHATU (266mg, 0. 700mmol) 7ECH,C1, (4mL) FADMF (4mL) H ¥ 237K,
&) BsF I AN, N- 57 R 3 2% (DIPEA) (0. 7mL,4.019mmol) - 7E4553 40 2 & , 7E & I R I 5
HNI2, 4- 2K F % (86mg, 0. 559mmo1) JHATU (266mg,0.700mmol) FIN,N- — 5 P & 2, iz
(DIPEA) (0.7mL,4.019mmol) o 7E1. 25/NIF 2 J& , W4 iR & W) LLBR 25 K70 CH,CL, , Fl 42
CEERRE, FE B % LiCL (X 2) Pl fEH 4R L ls (X 1) FRUKMER 7 2 )5, FE¥ A HLE 5
&I, T (Na,S0,) FF ik 4 3@ A FH LR 4T -20 % Me OH/ £ R £ T A 9 i Wt 11
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CombiFlash (40gH%) 44k 5k 210, 1334k & 4038 - Ho 'H-NMR (400MHz , 51/ -d) 610.48 (¢, J=
6.0Hz,1H) ,8.33 (s, 1H) ,7.62-7.51 (m,2H) ,7.40-7.27 (m,4H) ,6.87-6.75(m,2H) ,5.39(d, J
=10.0Hz,1H) ,5.15(d,J=10.0Hz, 1H) ,4.92 (s, 1H) ,4.68-4.53 (m,2H) ,3.97(dd,J=12.5,
3.4Hz,1H) ,3.77(t,J=12.2Hz,1H) ,3.55(dd,J=12.1,3.3Hz,1H) ,2.53(d,J=3.1Hz, 1H) ,
1.88-1.62 (m,4H) ,1.59-1.42 (m,2H) . ""F-NMR (376MHz, &4} -d) 6-112.17 (q,J=7.6Hz,
1F) ,-114.79(q,J=8.6Hz,1F) .LCMS-ESI" (m/z) : C28H26F2N304 1] [M+H] FHif 1 : 506.19; 5L
M{E :506. 2.,

[0653]  JDIRT

[0654]  ZEZiE N, A& 38-H(240mg, 0.475mmo 1) ¥ T-TFA (3mL) F 30434, IF M 4F 1% 1%
T o 3 1 A AECH,C1, H I CH,C 1, - 20 %6 Me OHAE A3 i ¥ i) Comb i F1ash (40g#E) 2EA0 5 R4«
WAL I P2 o3 2 )5, TE0°C R AEMeCN (~2mL) HBif BE 1% 5% 420 1543 , ik g [ 44 5
FAMeCNP 5% o 7 312 W T HRUSCAR 1 [ 4 , 43 21 A6 & 438

[0655] e 4 Jr VL , FF38 i i #Oks Bk A W% T-MeCN (~ 1mL) F7K (~1mL) H o B Z A 1 1
VA E B ZR, SR S TR UK A E1 1505 B 8 [ AR 98 5 FMeCNYE %k , I E B 25 Hh 4, 15
3 A AN A P38 .. 'H-NMR (400MHz , 54/ -d) 611.68 (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=2.5Hz,1H) ,4.71-4.53 (m,2H) ,4.07(d,J
=10.6Hz,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 (376MHz , 54 -d) 6-112.28 (m,1F) ,-114.74 (m, IF) .LCMS-EST " (m/z) :
C, H,oF,N,0, ¥ [M+H] "FE I {F : 416 14 S : 416 3.

[0656]  SLjitif51] 391140

[0657] k& Wy39H140 )l 2%

[0658]  (2R,3S,5R,13aS) -N- (2,4- Z R HIIE) -8-F2 5k -3-H %k-7,9- =4 fX-2,3,4,5,
7,9,13,13a- J\&-2,5- B I EmEnE - (17,27 :4, 5] MR I:[2,1-b] [1, 3] A AR I E-10-
HH L2 391 (2S, 3R, 5S, 13aR) -N- (2,4- K L) -8-Fadk-3-FE-7,9- =5 fX-2,3,4,
5,7,9,13,13a- J\A-2,5-HF I A LM (17,27 :4, 5] MEEIE[2,1-b] [1, 3] A A A 5 -
10- H 140
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o F o F
H _H H,H
208 O N N
(0] F
39

H o OH
Ho OH
40
NHBoc NHBoc NH
MeLi, CuCN Ho =B
Hets/ "BFy OB,  we
O H OH OH
(+-) (+-)
NH,
HO\EOH o E 'Q H o H o F
= O N
LT et XIS
[0659] O N0 Fo ™ % o F
0 0. ,¢ o Oy 39-A
(+/-)

F44 HPLC
))\#‘
(o] F o] F
Hol Hol

Y\N " N \f/\N X" "N
N X H N X H

(o] F (o] F

39.B 40-A

Ho oL Ho o,
/MgBr, MgBrz\\
H o H 1 ! H H o F
B OY\N X H/\Q : OY\N N H/\@
: NNo F ‘%(N NS0 F
O OH H O OH .

[0660]  PIR1

[0661] 4 F A4 (290mg, 3.27mmol) B VFAE3. 3mL. THEH , 4 H1 2 -78°C . i inMeL i
(4.1mL,6.56mmol) 7F Z Mk HH ) 1 . OMIE IR » 282 /N H B S B v i AR 2 =0, FE A |
Z-78°C W MAES . 3mLAYTHE A 1) (IR, 3R, 5S) -6-FARXIA[3.1.0] b -3-FE I FER AL T
fig (330mg, 1.66mmol) , F3E IIN = FALHl — 2 3E /54 (0. 25mL, 1.99mmol ) , £330 i fifi H
BEINE-30°C, FFAE-35CHI-25°C 2 (A PE L/INET AR5 , 4 I N ¥ VR A 22 == 3, IF F AT
[INH, (aq) /NH, (aq) HIVR-S 05K , FHEtOACH L, H R /KWl &MgSO, T4 , id 3 , ¥k 4a , It
I SGC (0-10% EtOH/DCM) 44k, , 15 2 FMH BE ) (1S, 3S,4S) -3-F2 k-4 - LA AL 2 B
155U T TG . "H-NMR (400MHz , 5475 -d) 85.16 (s, 1H) ,3.98(s,1H) ,3.74(q,J=4.3Hz,1H) ,3.65
(q,J=7.0Hz,1H) ,2.23(dt,J=14.0,7.0Hz,1H) ,1.98(dt,J=13.3,7.0Hz,1H) ,1.89-1.79
(m,1H) ,1.58-1.44 (m,1H) ,1.38(s,9H) ,1.18(t,J=7.0Hz,1H) ,0.91(d,J=7.0Hz,3H) »
[0662]  BER2

[0663]  H43mLITHCL/ &K (4M, 12mmol) HHAEIAMEIENT (1S,3S,4S) -3-F2 3L -4- AL IR
I3 B R AT i (182mg, 0. 85mmol) FIVATR 1 o FE 2, T HE S B VR G2/ M), e 4
I H 2R (chased) PRI, 13 BIAME TR (1S, 25, 4S) -4- %3 - 2- HEE IR TR .

[0664]  LIR3

[0665]  #55- (2,4- A IREIEHIIL) -1- (2,2- I LI -3-HEIE-4-H18-1,
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4- T RE - 2- BRI S (1-C, 310mg, 0. 75mmol) /M e (1S,2S,4S) -4- 585k -2- FH L HR
[ (115mg, 0. 76mmol) FIERERET (232mg, 1.68mmol) EARAES . SmLIK £ /0. 2nL £ B, 3F:
FEIOC N HEFE2/ NI, I S5 K S SR 5 40 73 BCAEDCMAN 257K 2 18] K 7K AH 22 U ZEDCM, £2MgSO,
TIRE I RE WA, 1 8, W4 3833 SGC (0-10%EtOH/DCM) 4E4Y, , 75 3] v /8] 4439 - A,

[0666]  DIR4

[0667]  j@ It A% FH9: IACN: MeOHYE Ay i vk 1 =P 1) %6 -HPLCAELux Cellulose-24% b4 59
H A 39-A (190mg) , 15 21507 B e Al 4 & 42 I X i Hh TRl 39 - B (B — B M bg) F140-A (35—
Velivg) o % F (a4 39-B: (it XRay &5 i 22 UE SE I 4a X6 37 R4k %) , F-1HEHPLCAR B B[R] =
3.98%3 4 (Lux Cellulose-21C,150x4.6mm,2mL/min 9:1ACN:MeOH) . %} T H1[a]4&40-A: GE
1 XRay 45 5 S UF SL I 4a 0 SEARA ), F-EHPLOAR B ) 1] = 6. 35408 (Lux Cellulose-21C,
150x4 .6mm, 2mL/min 9:1ACN:MeOH) .

[0668] 5,

[0669]  ¥tiRALES (68mg,0.37mmol) I B [E]4439-B (83mg, 0. 18mmo1) 7E2mL 2 i5 HIVE R
1 2E50°C T4 dE S SOVR-A 1/, B 10 % HCL/K A TR B AL, 4 B AE K VA TR — S ke 2
(6], FFH KA 22 B 3 — P bt b o 2 MgSO, T -5 IF B HLAE ik 38, W4, I ad i A I £, 3
(0-10% EtOH/DCM) &fift. , 15 244 & 939 . 'H-NMR (400MHz , &4/ -d) 812.32 (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=9.5,4.1Hz,1H) ,5.28
(t,J=5.3Hz,1H) ,4.63(d,J=5.9Hz,2H) ,4.23(d,J=23.0Hz,2H) ,3.99 (dd,J=12.7,
9.5Hz,1H) ,3.72(q,J=7.0Hz,1H) ,2.51 (dq,J=13.7,6.8,6.1Hz,1H) ,2.15(ddd,J=14.7,
8.3,2.3Hz,1H) ,1.94(d,J=12.7Hz,1H) ,1.77(ddd,J=12.7,4.0,2.9Hz,1H) ,1.61 (dt,J=
14.6,5.2Hz,2H) ,1.24 (t,J=7.0Hz,1H) ,1.09(d,J=7.2Hz,3H) .LCMS-ESI" (m/z) :
C,oH, o F,NO (K] [M+H] "FE 1 {F : 446 155 S - 446. 2.

[0670]  BI%5b

[0671] ¥ iRALEE (59mg, 0. 32mmol) JIAEH [E]4440-A (70mg, 0. 15mmo1) 7£2mL . Ji5 H ) i
W AES0°CTR , Fi bk S SRS Y LN, F10 % HCL /K VA TR B AL, , 43 e 2B /K VA N — S0 R e
8], FF R AR A BB — S P b b RS T A LA ZMgS0, 45, 1 U8, IR 4, il i fe Jie
3 (0- 10% EtOH/DCM) 484, , 13 14k 24940 . "H-NMR (400MHz , 504/ -d) 612.32 (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=9.5,4.1Hz,1H) ,
5.28(t,J=5.3Hz,1H) ,4.63(d,J=5.9Hz,2H) ,4.23(d,J=23.0Hz,2H) ,3.99(dd,J=12.7,
9.5Hz,1H) ,3.72(q,J=7.0Hz,1H) ,2.51 (dq,J=13.7,6.8,6.1Hz,1H) ,2.15(ddd,J=14.7,
8.3,2.3Hz,1H) ,1.94(d,J=12.7Hz,1H) ,1.77(ddd,J=12.7,4.0,2.9Hz,1H) ,1.61 (dt,]J=
14.6,5.2Hz,2H) ,1.24 (t,J=7.0Hz,1H) ,1.09(d,J=7.2Hz,3H) .LCMS-ESI" (m/z) :
C,oH, o F,N,O- (K] [M+H] "FE 1 {F : 446 155 S - 446. 2.

[0672]  Sjitifsl41

[0673]  fL&WpALRIHI &

[0674]  (IR,4S,12aR) -7-$2%-6,8- & -N-(2,4,6- =& KA HFIE) -1,2,3,4,6,8,12,
12a- )\& -1, 4- M H 3 ke 5 [1,2-a: 17,2 -d] kg -9- B
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" H 0 F
TN Y So U F F
O OH

_H HH H
rCOOEt LiBH, MsCI 1.,/ OMs NaN, =1, N3

Ng N DMF N,
H 8G Boc Boc H Boc

41-A 41-C 41-D
(o]
O™y~ "OEt s
N EIOL N0 |, NaHCO, HH
: 2 O OBn 38F 5 N™™ OEt
[0675]  -HaPdC Qﬂ - Q:L” N
‘Boc 2) HCI H (@]
M-E 3) DBU O OBn
OH HATU DIEA ’rj\
o} 2,4,6 —:.ﬁ‘ 1
0 OBn O OBn
41-H

0 F
HH
TEA : NN
N OHF F
H
O OH
M

[0676]  PRL

[0677]  ZEOCF,$+E41-A (2020mg, 7.463mmol) GEIL 538-AAHIE ) J7 24 4%) FETHF
(14mL) R, [RB DINAETHE (7.5mL, 15mmol) F 2. OM LiBH, . /£ 5 N Bt E15 2 K1R
HE2UNI 5, ¥ HAE0C N AN, 7 HEAM R, 2 518 &ﬂﬁbn)\ﬂwﬁ FESr B Z
J& » FHEA (x 1) ZEBUK 53, I F K (X 1) BRI A A LR I3, & 97, 18 (Na,S0,) FF ik 4 . il
Al O - EAYE N PR BB I Comb i Flash (120g4E) 4l4b5% 424, 43 841 -B.LCMS-EST ™ (m/
z) : CH, NO, I [M-C Ho+H] #E i E : 172,105 SEIMA - 171. 95,

[0678]  JPIR2

[0679]  #5100-mL [ JiE e 268 A ZEDCM (20mL) 7 i e vi 441 -B (1. 6g, 7. 05mmol) A=
. (0.94g,9.3mmol) o ] e MRS I FEERES (0.91g,8.0mmol) AR5, fEE iR N3
PE R NIR G Y3/ o FHEA (100mL) #5812 98 &9, 9 F7K (2x) Peisk « FHEA (1x) ZEHUK 14 2%
gy FAE WL & FF, TR (Na,S0,) Fuk 4 o a8 i A FH bt - EAYE N e Bt 1) CombiF lash
(12084, 13 FH HOAEAA) ﬂEﬁc%%é%% 3341-C.LCMS-EST" (m/z) : [M+H] "BEi&AH :C H ,F N0, :
306 ; SLMIH : 306,

[0680] PR3

[0681] #5100 -mL ) 5 JE& K& A 265 N FEDME (10mL) H i) s Ni4)41-C (2. 1g,6. 9mmol) AlE 4
1N (2.3g,34.5mmol) AR J5 , 7E100°C N it FE1% I N VR S0 7 o K 1% 8 A4 FEA (100mL)
MikE, 3T 7K (2x) Bk  FHEA (1x) ZEBUK 53, FERA WL & 5 T4 (Na,S0,) FH k4 .

97



CN 116640140 A W OB P 87/168 T

A O e - EAE R Comb i Flash (120g4E , 4 F (AL 1A) Alifb ik R4, £ 5141 -D.
LCMS-EST" (m/z) : C JH JF,N,0. [ [M+H] BRI AE : 253 ; S - 253 .

[0682]  JDIR4

[0683]  [a] ;e Mi4)41-D (1.3g) fEEA (20mL) FIEtOH (20mL) 7 (13 i (FIN, W) A Pd/C
(130mg) o fEH, T HHEVR &3 /NI o W 1% TR & Wi o ek e Lo B R IR 4 I8V, 15 2 &4
41-E.LCMS-EST" (m/z) : C,H, F, N0 1 IM+H] "B IR A8 - 227 s SLME - 227

[0684]  JDURS

[0685]  25100-mL ) [5 JEC e H 23 N TE 41 (20mL) H 41 -E (1.05g,4.62mmol) Fl s N4
38-F (1.6g,4.62mmol) o [a] ;i VR E P H IAALEK (20mL) H AR R EEN (0. 77g,9. 2mmo) »
RJE S TEZIR T, B R NVR A I B iz I A ) FEA (100mL) B8 F 7K (2x) Pk - FEA
(1x) ZEHUK R 5, HAG B WH & 9F, T8 (Na,S0,) HW4E Kt =9 (2.4g) T~ —24
HA T G R — AP 4tk LOMS-EST (m/2) : €, H, ,F,N,0. [ [M+H] " ER i f : 556 ; SLll{E : 556 6
[0686] #5100 -mL ][5 JE B 355 AFEANHCL/ M4 (24 7mL) w3k 1 B BB o
Yo ARG FE IR N PR SR AW/ B 46 2 5, W A8 H 2% (30mL) Hh 1) Hh ] 44
(2.1g) FIDBU (3.27g,21.5mmol) MIFAZE110°C, [FIBT HiFF LN o PEKR S 2 ) 3l A FH e -
LR LA NP I CombiF lash (120g4%) 4lifb 5% &4, 19 £141-F.LCMS-EST™ (m/z) :
C ot F,N,0 (¥ [M+H] B 1 {F - 409 ; SIMAA - 409,

[0687]  JDIR6

[0688] #5100 -mL K] [5 Ji¢ 58 I 35 A #E THF (5mL) FMeOH (5mL) H () )R B #)41-F (0. 5g,
1.22mmol) o [AiZ R M IR S Y I N IN KOH (3. 7mL) o 2R i , 76 S i It HEZ RN VR S0 17N
i o 3B I IN HCL (3. 7mL) ¥4 R NVR A B AL, , We 2 LA B 2 K350 70 A LI 55, 3 FEt0AC
(2X) 2B & IFEHLZ, T8 (Na,S0,) FF k4, 15 2 5441 -G

[0689]  JPIRT

[0690]  #A100-mL I & JEE e i Hh 265 N v F-DCM (5mL) H ) S Ni#)41-G (0. 14g,0.37mmol) -
(2,4,6- =FAEE) HIZ(0.12g,0.73mmol) N, N- — PR3 2 % (DIPEA) (0.24g,1.84mmol)
HIHATU (0.28g,0. 74mmol) o 7E 2 T , Hi S MRS Y02/ o 44 %R & ¥ FHEA (100mL) i
B, FHHATEINAHCO, (2x) IR FINH,CL (2x) Welsk , IF H.4Na, SO, T4 ARk i 2 Je , il O
He-EtOAc FURERR b [ HE i ai AL 5 , 13 BIM6 & 041 -Ho LCMS-EST (m/z) :C (H F,N,0.f]
[MHH] BRI : 524 .55 S2{E : 524 5.

[0691]  JDIX8

[0692]  #550-mL 1 [B] JEE B 3 A AETFA (2mL) A Je W A41-H (0. 13g, 0. 25mmol) o 7E 5
BN PP R BRA Y3058 AR YE 2 J5 » 183t FHEtOAC -MeOHRE R b A €8 3% 24k A 4
i, 13 B4 A 41 . "H-NMR (400MHz , G047 -d) 611.61 (s, 1H) ,10.70-10.01 (m, 1H) ,8.26 (s,
1H) ,6.65(t,J=8.1Hz,2H) ,4.88(s,1H) ,4.65(dd,J=6.1,2.4Hz,2H) ,4.07(d,J=10.9Hz,
1H) ,3.93-3.58 (m,2H) ,2.67(d,J=3.1Hz,1H) ,2.08-1.41 (m, 7H) . "*F-NMR (376MHz , 5.1/ - d)
§-109.22(d,J=11.6Hz,1F) ,-111.04--112.79 (m, 2F) .LCMS-EST" (m/z) : C, H, F, N0, [y [M+
H] B8i0{H : 434 . ; SZIME - 434,

[0693]  Sjitifs42

[0694]  fLEWpA211)H &
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[0695]  (2R,5S,13aR) -8-#43:-7,9- —4&4C-N- (2,4,6- =H A HIH) -2,3,4,5,7,9,13,
13a- )\ -2,5-HF 0 FIEMEIE (17,27 :4, 5] MEH[2,1-b] [1, 3] A Z+ A - 10- ki

H 0 F
38 SR DO
HarSe e F F
h O OH
42
OH
0__0O
/\E“‘ HO_OH |
N T
\ o N7 OH NH;
LN —_—
o step 1 AN NS0
0 0, o 3 o step 2
™
[0696]
H H 1 | H 0 F
1‘0\{/\4‘\ OH qu’ﬁ ol
e 1S 0Q
NN EE— N A
0 F F
o o step 3
H N h O O,
42-A
H 2 i
0
NN
oo
N A
step 4 o F F
O OH

H
[0697]  DIR1
[0698] A HAEER (0. 195mL, 3mmol) AbFHAE 2.0 (36mL) A1 4R (4mL) HH 1~ (2,2- — &I
£ Hk) -5- WA AL -6- (A BRAL) -4- 2 A0-1,4- ZEFAkiE -3- R (3.15g,10mmol) , I E T
T5CHITEH o SR A T HE TN, ¥ ZI I AFEAE-10°C R 3R, FEMFART5°C H a2/
B o B Z P ), ALY R T T~ —20 .
[0699]  JPIR2
[0700] >k H P PR (20mL,4 . 9mmol) FRIKH S NETR & W04 #% 2 65 (1R, 3S) -3- 23 i
(0.809g, 8mmol) [FIBENEH K iZIR-G VI £ (16.8mL) #okE, Ik ER 44 (0.553g, 4mmol) 4k
B, I INIAAES5C o FE2/NI 2 S5 5 ¥ R NAR A A N BB IR S, R BRI % N0 . 2M
HC1 (50mL) , F-FH & F ke (2x150mL) 2 HUZE BH (1) 36 Vs T - B RN T/ & FF A HLUZ , i
PEFFIRAE 1. A9g R A8 o] Ak o N S0 e - L e B 45 o, 15 30 B S 1 R [R) 4R 42 LOMS -
ESI" (m/z) : C,H, N0, ] [M+H] "B IR : 321 . 115 SL{E - 321. 3,
[0701]  BI%3
[0702] 4 (] f442-A(0.225g,0.702mmol) F1 (2,4,6- =& A £) H % (0.125¢g,
0.773mmol) BVFAE LI (4mL) 1, FF N N- Z 7 % 4] (DIPEA) (0.183mmol,1.05mmol) 4k
H, HZRIF R IO (S HE) -N,N- T HJE (BH-[1,2,3] =Mk [4,5-b] ke - 3- L4
H) AP % (methaniminium) 7N BEREHE (HATU,0.294g,0.774mmol) . 7E1. 5/ 2 )5, 40
SRV AT R — 25 . LCMS-EST (m/z) « [M+H] "B 1R {E : C, 1, F,N,0, : 464 . 143 SL A -
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464.2.

[0703] %4

[0704]  Ja] i A 20 R AR R RV &4 I A MgBr, (0. 258g,1.40mmol) o« fE50°C T, fif £
R E 107081, 10 %6 HCL KU AL » I FH — S Ge A BT IR o K15 I (10 HLAH 22Mg SO,
TR, L WA I R R (% (ECOH/ — 5 H k) 264k, S Il HPLC (5470 1% TRAT S
FIACN/H,0) 4k, 75 2146 A442 : 'H-NMR (400MHz , DMSO-d,) 612.43 (s, 1H) ,10.34 (t,J=
5.7Hz,1H) ,8.42(s,1H) ,7.19(t,J=8.7Hz,2H) ,5.43(dd,]=9.5,4. 11z, 1H) ,5.08 (s, 1H) ,
4.66(dd,J=12.9,4.0Hz,1H) ,4.59 (s, 1H) ,4.56-4.45 (m,2H) ,4.01 (dd,J=12.7,9.7Hz,
1H) ,1.93(s,4H) ,1.83(d,J=12.0Hz,1H) ,1.56 (dt,J=12.0,3.4Hz, 1H) .LCMS-EST" (m/z) :
C, HoF N0 (¥ [M+H] "FE i {F : 450, 13 ; S {F : 450. 2.

[0705]  Siifs43

[0706] k& 443 1)l %

[0707]  (12aR) -N- ((R) -1- (2,4- 9 ARHE) 4F8) -7-F2%:-6,8- ~%f-1,2,3,4,6,8,12,
12a- J\E-1,4- W E 2L ZREREIF(1,2-a:17,2 7 -d] Ak -9- R

HH O?F
HN“‘O F
O OH
3

4
H 2 : F HH Q¢ F
@f‘m N OH : HATU : NN
z H2N H
[0708] NNy ~No l\©\ N ANA -
H
O OBn F O OBn
41-G 43-A
" H g ¢ F
TFA 5 N7 N’\©\
—_— H
TN Y o F
O OH
43

[0709] 535%1

[0710]  £5100-mL ) [ i Bt 2 N e Ri441-G (0. 14g,0.37mmol) « (R) -1- (2,4- 5K
i) O (0.12g,0.74mmol) N,N- =R NI 4% (0.24g,1.84mmol) FIHATU (0. 28g,
0.74mmol) , FF¥ T-DCM (5mL) H o £ 25, Fi FE I NTR S 402/ o 1% IR &7 FHEA (100mL)
i B , FIANEINaHCO, (2x) HIAMIFINH,CT (2x) Yk , I 4ENa, S0, T AR 4 2 5 il F
i -EtOAc FIRERS b RE il si LA 5, 13 26 & 4043 - A LCMS-EST ™ (m/z) : C H, (F,N,0.ff]
[M+H] FH 8 - 520 s S : 520

(07111 %2

[0712]  2550-mL A [ JES 5t 2B AAETFA (2mL) FP ) S i 443-A (0. 14g,0.27mmol) o fEE
BN WA R BRA 3070 8 AL IR AR 2 J5 » il FHEt0AC -MeOHIPRE A b B AT € 1 4 AL K 4
J, 15 B4 143 . 'H-NMR (400MHz , 5477 -d) 611.65 (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,J=2.7Hz,1H) ,4.04(d,J=11.5Hz,
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1H) ,3.93-3.63 (m,2H) ,2.67 (s, 1H) ,2.08-1.40 (m, 9H) . ""F-NMR (376MHz , 51/ -d) 6-113.09
(m,1F) ,-115.01 (m, 1F) LCMS-ESI" (m/z) : C, H, F,N,0.ff] [M+H] iR {E : 430 . ; LA - 430,
[0713]  sZjfify)44

[0714]  fL&WpA4IH &

[0715]  (13aS) -8-F2HE-7,9- Z4AR-N- (2,3, 4- =HUKFIE) -2,3,4,5,7,9,13,13a- )\
S-2,5- MM F BRI BE I (17,27 14, 5]k R (2, 1-b] [1, 3] AR A - 10- HIk I

H o H i
N x o
o F F
HOo oOH F

44
H o H i H o H i
[0716] 7Y N OH HATU. N Y NN
N X » PN N = H

o) . . o F F
Ho o F

Ho o F
15-B A4-A
H o H i
MgBr, 7 \f(\N X" N
%‘“m)‘;ﬁo B
HO OH 44 F

[0717] ﬂﬂ

[0718]  Kfb &5 4)15-B (40mg, 0. 12mmol) ¥ AL ImLIY Z i H , 2,3, 4- =3 2K H 2L %
(29mg,0. 18mmo1) \HATU (53mg, 0. 14mmol) \N,N- — 3k 2 fi% (DIPEA) (20mg,0.16mmol) &b
L IRAE SR IR/, F S LOMS 73 M B os & W) 15-Boe 4T #6 B b [al 44k 44 - ATE R 4
KRR EVHATR N — 2.

[0719]  FER2

[0720]  Ja] Rif ik 25 PR HH S M oIn AMgBr, (63mg , 0. 34mmol) o ££50°C F 3 e MR &
Y1/, FH10 %6 HCL /K IR BR AL, , 73 BCAE K VAU — SR e 2 18], R /K AR A I3 — U e
T K B I BIA HUAHZMS0, T , iU , Wk 4 il i HPLC (5450 . 1% TRAIR 19 77 HYACN/H,0)
4lifk, 13 B A 944 . 'H-NMR (400MHz , DMSO-d) 812.45 (s, 1H) ,10.38 (t,J=6.0Hz, 1H) ,8.43
(s,1H) ,7.27(q,J=9.2Hz,1H) ,7.16 (q,J=8.5Hz,1H) ,5.42(dd,J=9.5,4.0Hz, 1H) ,5.08
(s,1H) ,4.76-4.47 (m,4H) ,4.01(dd,J=12.8,9.7Hz,1H) ,1.92(s,4H) ,1.82(d,J=12.1Hz,
1H) ,1.55(dt,J=12.2,2.9Hz, 1H) .LCMS-ESI" (n/z) :C, H ,F, N0 [M+H] " #H it : 450. 13;
S : 450. 2.

[0721]  s2jif5]45

[0722] AL &HIASHIH] %

[0723]  (13aS) -8-¥%-7,9- “4AC-N- (2,4,6- =& K HFH) -2,3,4,5,7,9,13,13a- )\
-2, 5- M7 R mE (17,27 24, 5] kBRI [2,1-b] [1, 3] S AR B AL - 10- HI B ik
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oo o) F
bud = N \ N
000
[0724] O F F
Ho oOH
45
i H 0 . i H o F
; \i/\N\ OH | HATU. N\ Y NN
N SN + 2 N S H
o} . F 0O F F
Ho o Hg B,
[0725] 15-B E 45-A

H o H i

MgBr, ; ﬁ/\N‘\ N
N AN A E F

HO OH 4

[0726]  FIR1

[0727] ¥4k &¥15-B (38mg, 0. 12mmol) AR AE ImLI 25 Fh, FH2, 4,6 - = 90 FR JE i
(34mg,0.21mmo1) JHATU (50mg,0.13mmol) N,N- — 57 5% £ (DIPEA) (23mg, 0. 18mmol) 4k
B ISR T2/, H S LOMS 73 M R s A6 & 0 15-B5E 4= T #E H b A1 44245 - ATE 1. 4%
RNREPHAT R T — P

[0728]  JIR2

(07291 [a] Air i 25 B AR I B 598 in AMgBr, (55mg , 0. 30mmol) o fE50°C i [ iR A
YL/, 10 % HCL/KIE IR AL , 73 BCAE /K WU — U e 2 (8], I B — U Je 2 UK AR
¥ I 1B WA EMgSO, T8, ok 38, Wi -l i HPLC (B0 1% TRATH 5 71 [ ACN/H,0) 4
1k, 3 E14k A 1945 . 'H-NMR (400MHz , DMSO-d,) 812.37 (s, 1H) ,10.37-10.25 (m, 1H) ,8.37 (s,
1H) ,7.14(t,]J=8.7Hz,2H) ,5.37(dd,J=9.5,4.0Hz,1H) ,5.02 (s, 1H) ,4.66-4.40 (m,4H) ,
3.95(dd,J=12.8,9.6Hz,1H) ,1.87 (s,4H) ,1.77(d,J=11.9Hz,1H) ,1.50(dt,J=11.8,
3.2Hz, 1H) .LCMS-ESI" (m/z) : C, H F N0, ) [M+H] "B : 450 135 SEIM{H : 450 . 2,

[0730]  sLjififs]46

[0731]  fL&WpA61r il %

[0732]  (13aS) -N- (2,6- "4 IKHF ) -8-#84L-7,9- 4 1%-2,3,4,5,7,9,13,13a- )\ &~
2,5- M EMERE (17,27 4, 5] MEmE (2, 1-b] [1, 3] AR A AR - 10- H B fi
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«?ﬁ

Ho OH
46
Ho oL
15B 4BA
HO OH 4

[0734]

[0735] /H{Jc/\fl@]lB B (38mg,0.12mmol) YA fELE ImLI Z 5, H2,6- — %2 F % (19mg,
0.14mmol) JHATU (56mg,0.15mmol) \N,N- — A& 2% (DIPEA) (20mg,0.15mmol) 4, I 7F
FiR FHFEI0 B, H S LOMS 23 BT /A B A TE 4 TH A8 H P A 4446 - ATE B o S TR A4
AT —B.

[0736]  JPIR2

[0737] i) i 38 25 SR P KL S SV 9 In A MgBr,, (50mg , 0. 27mmo1) - 7E50°C R it b BLTR A
YL/, 10 % HCL/K IR AL , 73 BCAE /K WU — S H e 2 18], I B — U Je 2 UK AR

¥ I 1B WA EMgSO, T4, i 38 , Wi -l i HPLC (B0 1% TRATH 5 7 [ ACN/H,0) 4
1k, 13 21L& 446 . 'H-NMR (400MHz , DMSO-d,) 812.37 (s, 1H) ,10.33-10.26 (m, 1H) ,8.37 (s,
1H) ,7.39-7.29 (m,1H) ,7.05(t,J=7.9Hz,2H) ,5.37(dd,J=9.5,4.1Hz,1H) ,5.02 (s, 1H) ,
4.66-4.45 (n,4H) ,3.95(dd,J=12.7,9.6Hz,1H) ,1.87 (s,4H) ,1.77(d,J=12.0Hz, 1H) ,

1.50(dt,J=12.2,3.5Hz, 1H) .LCMS-ESI" (m/z) : C, H, F,N,0 ) [M+H] BB {F : 432. 14 ; 5230
f8:432.2.

[0738]  Sjitifs47

[0739]  fLE&WmATIIf 4%

[0740] (1R, 4S,12aR) -N- (2,4- —HCKHE) -7-583-6,8- —41X-1,2,3,4,6,8,12,12a-
VAT, A-BF 2 ke ) [1,2-a:17,2° -d] AR -9 - FE k%
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HH 0o B
X N0 E
O OH

47
O
H§ HH i )
[0741] = N "OH HATU,DDIEA : N N"\@\
H

H No SN0 sezhevan %Ci'/\ NS0 F

O OBn A7 0 oen

416 47-A

o 0 F
X N SN0 F
O OH
47

[0742] L I%1

[0743]  4HHEZ41-G (0.45g,1.18mmol) 2,4~ & K % (0.35g,2.44mmol) N, N- — 5
i3 2 i (DIPEA) (0.79g,6.11mmol) FTHATU (0.93g,2.44mmol) 3% T-DCM (10mL) H . 7 2 %
N B FE SRR A 2 /N K 1% TR A 4 FHEA (100mL) AR , FH LRI (FINaHCO, (2x) A1)
NH,C1 (2x) Pk, I H.4ENa, S0, T4 FEWR AR 2 J5 , il i A e - EtOAc A Jie b A (i 4fi A
M5 A3 B A544T - A LOMS-EST" (/) :C H, F,N,0, 17 [M+H] "B 21 - 506 5 SEIE - 506 0
[0744]  JIR2

[0745]  4550-mL I [ IS BE i H 2 AETFA (6mL) H (1) s Mi447-A(0.5g,0.99mmol) o 7£ % iR
T, P PR MR A YI305 B R 4 2 5, i FHE t0Ac -Me OH [ At i b P A3 £ 3k i A0 KL 40
i, A ELA AT ' H NMR (400MHz , 54/ -d) 611.70 (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=3.1Hz,
1H) ,2.00-1.40 (m,8H) .""F NMR (376MHz, 5 1}-d) 6-112.31 (d,J=8.0Hz,1F) ,-114.77(d,]
=8.4Hz, 1F) .LOMS-EST" (m/7) : Co Hy F N0, Y [MHH] "B iR : 416 . 5 SEMI{E : 416,

[0746]  Sjiif548

[0747]  fLE&Wp4811 i %

[0748]  (1S,4R,12aS) -N- (2,4- —H AR H L) -7-32H-6,8- %4 MHK-1,2,3,4,6,8,12,12a-
JNE- L, 4-HF 0 B kg 5 (1, 2-a: 17,27 -d] LR -9 - FE R %
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H H o 3
- 4 N ""'\ N
M ”,\@
H b e F
O OH

[0749]

H 9 F
H Ot B H WH,\G\
&( — = U o ——— 57NNy S F

)_P“ H  'Boc O OH

48-B 48

[0750] %@MT%EEWJSBEPEI‘JBB—H,ﬁﬁ48-A4J€§55—A,ﬁ?'J%AIS—BOﬁDSEEﬁWUBSEP5@1{,%%38
Ik , FH48-BAR B 38- B &1k & 1748 , 15 B4k & 4748 . "H-NMR (400MHz , S} -d) 811.79 (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,
J=5.8Hz,2H) ,4.19 (m,1H) ,4.07-4.03 (m,2H) ,2.83 (s,1H) ,1.92-1.68 (m,6H) .'’F NMR
(376MHz, % f/i-d) 6-112.3 (m, 1F) ,-114.8 (m, 1F) .LCMS-ESI" (m/z) :C,,H,,F,N,0, ) [M+H] 22
WAH:416.14. ;5 {E :416.07.
[0751]  Sijitifs49
[0752]  fb&Wil €49
[0753]  (2S,5R,13aS) -8-F84E-7,9- “FA-N- ((3- (Zm &) mbne -2-28) H3E) -2,3,4,
5,7,9,13,13a- J\E-2,5-HF I FEEmME e (17,27 14,5 M ME I [2,1-b] [1, 3] A A A 51 -

10- H &
H H Q
(07541 X OT\“ il et /\T/\Lj
NS0
HOo oL Ho o
15-B 0 49-A
3
MgBr. N S
gbry Y\ H N| P
0
HO OH 4
[0755] %1

[0756] K44k &415-B (44mg, 0. 1 1mmol) ¥ MFAE ImLIY M, H (3- (o FH 2E) mikng -2-
%) Bz (38mg, 0. 18mmol,HC12E) JHATU (69mg,0.18mmol) N,N- — 5 75 %E 2, iz (DIPEA)
(0.07mL,0.40mmol) AbEE , H7E Z IR S HHE 1N, IS LOMS A SR (A 4015 - BIE A Vi #E
H A AAR49-ATE B o 4 IR NI Gt AT 2 S — 2P

[0757]  DI%2
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(07581 Ji) i ik 40 B¢ A REL IR BP0 H I AMgBr, (51mg, 0. 28mmo1) o fE50°C N HifE S SR A5
190434, FH10 % HCL/K VR AL , 43 Be AE /KB — S e 2 (8], I FH — S e A UK A
W& I A HIAE 2SO0, 0, 1k 3, W4, 0F 5 W , 85 5 QIS L 15 214051049
'H-NMR (400MHz ,DMSO-d,) 612.42 (s, 1H) ,10.80-10.70 (m,1H) ,8.83(d,J=5.0Hz, 1H) ,8.44
(s,1H),8.19(d,J=8.6Hz,1H) ,7.56(dd,J=7.7,5.2Hz,1H) ,5.43(dd,J=9.5,4.0Hz, 1H) ,
5.08(s,1H) ,4.86-4.80 (m,2H) ,4.67 (dd,J=12.9,4.0Hz,1H) ,4.59(s,1H) ,4.02(dd,J=
12.6,9.8Hz,1H) ,1.93(s,4H) ,1.82(d,J=12.1Hz,1H) ,1.60-1.52 (m, 1H) .LCMS-EST" (m/
2) : Cy Hy FN, O 1) [M+H] " #E 18 {H : 465 . 14 s SLI{E : 465. 2.

[0759] st f5l50 4051

[0760] L& HI50FI5 11 i 2%

[0761]  N-(2,4- R HIHE) -9-¥23-8,10- —%1%-2,3,5,6,8,10,14,14a- \&-2,6-#F
PN rE IR ,27 4, 5] M1 [2,1-b] [1,6,3]dioxazocine-11-FHEfZ50F151

H 0 F H H (o} F
\?(\N N Hr\@ 0 O\V\N X H/‘\@
N Y SNo F %{N "o F
H O OH
50 51

H O OH

OH

[0762] F SFC
)qmumn

368 i 1 H_H 9
: \]r/\N\ N B
NN
o0, ey
o F Y o F
0
HO ol =08 H O O_ s1A

S

/MgBr2 MgBrz\
H B o) F M H o) F
z O\T/\N x H/\CL O,\i,o\'/\N ™ Hr\©\
( N SN0 F vﬂ o F
O~ H 0 oOH H O OH
50 51
[0763] 511

[0764]  ¥55- (2,4~ K H IR IEHEEEL) -1- (2,2- ZRILLHE) -3-FHEIE-4-EM-1,
4- A MEIE -2- FRIEE TG (1-C, 392mg, 0.95mmol) (SZiEf187) A e it -5 - & L VU & -
2H- Mg - 3EE (WO 2012/145569 Bennett,B.L.%%,201244 H20H A H)) (112mg,
0.95mmol) FIBRKEREN (134mg,0.97mmol) ¥ AR TES . 8mLLJE /0. 2mL LR , HAE90C R it ££90
a3, H ¥ RONIR A W) 43 BLAEDCMAN #5 7K 2 18], FHDCMZE HUK AR , £6Mg SO, T 154 - A Bl
FH, 18, W45 I3 13 SGC (0-10 % EtOH/DCM) 4k, , 7531 d 6] 4450 - A

[0765] 32
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[0766] it F 14 SFC, £E 48 F 78 48 Ilfn 54 R A 1 = S A ik o1 1 10 % DMF A5 Sy 3 it ¥ 1)
Chiralpak ICHE b3 BSH[E]{A50-A (40mg) , 15 26 Bk T 44 4 'F 4 (1) 2N R [A]44 50 - B (38
—PEMiIg) FI51-A (55 e Ig) o 5F T [ 4K50-B: (L5%F SEARAL AR %0 , T PEHPLCR B4 i)
[A]=11.4843 %k (Chiralpak IC,150x4.6mm, ImL/min MeOH) o %F H[a4A51-A: ((4ax} 74k
2R 5, F-IEHPLCAR B I 18] =14 . 3548 (Chiralpak IC,150x4.6mm,lmL/min MeOH) .
[0767] ¥ 3a

[0768] Kt iR{LEE (12mg,0.06mmol) JI A 29 [E]4450-B (10.5mg, 0.02mmol , Z&XF 37444k 2%
RAD TEIMLI B H A 7EB0°C TR, Bk R MVR S /N, - 10 % HC LK IR AL
I3 BCAE K VAU — S e 2 18], 9F FH & b 22 UK A B & 91 A AL Z2eMg SO, 4, 1
U W45 I BT HPLC (B0, 1% TRATE I 7 AIACN/H,0) 4liAk , 73 34k A9150 . 'H-NMR (400Mtz,
S -d) 610.47 (t,J=5.8Hz,1H) ,8.42(s,1H) ,7.35(q,J=8.6,8.2Hz,1H) ,6.81(q,J=
8.7,8.0Hz,2H) ,6.41(dd,J=10.0,3.6Hz,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=12.4,10.2Hz,1H) ,3.88(t,J=11.8Hz,2H) ,2.27(dt,J
=13.3,3.1Hz,1H) ,2.15-2.06 (m, 1H) .LCMS-ESI" (m/z) :C,, H, ,F,N,0, /] [M+H] " H {4 «
448.40; SEAE - 448. 2,

[0769]1  JLI%3b

[0770]  ff ¥R 4LEE (13mg,0.07mmol) HI A2 [ 4A51-A (13.2mg, 0.03mmol , Z&XF 3744k 2%
RFD) FEImL I R R AEB0°C R, Bt dE % R BRSNS FH 10 % HC T /K ¥ TR R
&, 73 BOAE /K IO — S H e 2 8], I F S R e A IUK A - K55 I 1A DA ZMg S0, 15
it g, W4 I HPLC (A 0. 1% TRAYE T 7 K ACN/H,0) ik , 13 4L A 451 . 'H-NMR
(400MHz , &.4)j-d) 610.47 (t,J=5.8Hz, 1H) ,8.42(s,1H) ,7.35(q,J=8.6,8.2Hz,1H) ,6.81
(q,J=8.7,8.0Hz,2H) ,6.41(dd,J=10.0,3.6Hz,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=12.4,10.2Hz,1H) ,3.88(t,J=11.8Hz,2H) ,2.27
(dt,]=13.3,3.1Hz,1H) ,2.15-2.06 (m, 1H) c.LCMS-ESI" (m/z) : C, H, F, N0, [M+H] " HE L -
448.40; SEME - 448. 2.

[0771]  SEjiifs]52

[0772]  tbBWI52H I %

[0773]  (2S,5R,13aS) -N- (2- AN HE -4- R I AR) -8- 2 4k-7,9- —%4X-2,3,4,5,7,9,
13,13a- J)\EA-2,5-Hr il ML nE 17,27 4, 5] kB 3F (2, 1-b] [1, 3] A B AL Ei-10- F ik
itzs
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0
'%'OE'(\N Aoy
HOo ov A
52

NC:@\ cPrOH, NaH NC:@\ i P HzN/\/@\
F F 0 F o F

xgln“mﬁn

15-B 52.A

Ho OH

[0774]

[0775] &1

[0776] W3R EE (1.9g,29mmol) 7E20mL — M b v () ¥ ¥ 0 I 28 Ak (AR 4 31 v )

60% 73 H, 1.04g, 26mmo1) 7E80mL 1) R LT H 10 CIE R H o 8 R MR &) THR 2 %I, 47

fEIIA2, 4- ZH ARG (3.48g, 25mmol) , FFEA% S M B2 T 17y 2295 °C o FEF 18/ 2 5, 4%

SRR H 2R, ) CBR CTRRRE , KRB R IR FH Bk Bl P i, 2eMgSO, T, i

PEIFAE AR Bkl R (03 (0- 10 % Et0Ac/ B 05¢) 44k, 15 32- IR A FE -4 -
% . "H-NMR (400MHz , /i -d) 87.52 (dd, J=8.6,6.2Hz,1H) ,7.05(dd,J=10.5,

2.3Hz,1H) ,6.73(td,J=8.2,2.3Hz,1H) ,3.87-3.76 (m, 1H) ,0.87 (m, 4H) «

(07771 %2

[0778]  [MEALEEEEZE THE (1M, 15mL, 15mmol) H 0 °C EL V5 W H i INE 14mL 2. Bk v 112 - 2R

AL -4- K I BRSO VAT 3/ N, B TR AR =R, SRR LA EI Z20°C , INATE

THF (1M, 8mmo1) 1 55 4P I 8mL A AL 422 , FF PR3 FE90 70 B o Ik IE L2 N0 . 9mL 7K .0 . 9mL [

15%NaOH ) A2 TmL B 7KK S o 465 S N ADE I fek 8 008, I 2Bk bk , Z2Mg SO, T4

I , 15 BN E KLY AT B R 4 B 1R 2 - R TR AR - 4- HUH . H-NMR (400MHz , 55,

f7-d) 87.17-7.08 (m, 1H) ,6.96 (dd,J=10.9,2.4Hz,1H) ,6.61 (td,J=8.3,2.5Hz,1H) ,

3.78-3.66 (m,3H) ,0.89-0.72 (m,4H) .

[0779]  JDIX3

[0780]  ¥fk&415-B(46mg,0. 14mmol) I MAEAE ImLI LI, FF FH2- PR S 2L -4 - JUOR

Ff%z (32mg, 0. 18mmol) JHATU (62mg, 0. 16mmol) N ,N- — S 5 3t 2 % (DIPEA) (0.04mL,

0.22mmol) AbEE, 78 Z | N HFE2 /N, LSS LOMS 73 BT B /n A4 15 - B2 AT #E HL A ] 4452 -

AFE 8o K S SR A AT R R —

[0781]  DIR4

[0782] e Hif ik 20 B R s S I R In AMgBr,, (56mg, 0. 30mmo1) « £E50°C T, #it ¥ S Wi v

EH905 8, ﬂ%10/Hc17J<4M§MJc/‘Eﬂ&ﬂwﬁﬁﬂﬂ AL 8], 7 H & A HOK

FH o ZEMgSO, T4 FE A B, i 8 , We e I @i HPLC (54570, 1% TFAT 577 (ACN/H,0) 2
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fk, 78 B6 A 452 "H-NMR (400MHz , DMSO-d,) 812.44 (s, 1H) ,10.21 (t,J=5.8Hz, 1) ,8.41
(s,1H) ,7.22-7.15(m,1H) ,7.12(dd,J=11.2,2.5H0z,1H) ,6.72 (td,J=8.5,2.5Hz, 1H) ,
5.42(dd,J=9.6,4.1Hz,1H) ,5.07 (s, 1H) ,4.66 (dd,J=12.8,4.1Hz, 1) ,4.58 (s, 11) ,4.34
(dd,J=5.6,2.4Hz,2H) ,4.04-3.91(m,2H) ,1.92(s,4H) ,1.82(d,J=11.9Hz,1H) ,1.55 (dt,
J=12.4,3.5Hz,1H) ,0.80(q,J=6.3,5.7Hz,2H) ,0.72(q,J=6.0,4.9Hz, 2H) .LCMS-EST"
(n/z) : Cy H, N0, [M+H] BRIR(H : 470, 17 S B 470. 1

[o783]  siiififs]53

[0784] L& WI53HIMH] %

[0785]  (2R,5S,13aR) -N- (2- A I -4 - AR L) -8- 20k -7,9- —4(R-2,3,4,5,7,9,
13,13a- )\&-2,5- W FBEmEnE IR (17,27 14, 5] mEmE I [2,1-b] [1, 3] A A B AL EL- 10~ F Ik

Jié
Lol
¥ N~ N
S S QRS
(o] @] F
Ho oH A
53
Hol i H,N HaH i
» N"No A NSNS0 0o F
O O Ho o A
42-A fo) 53-A
H o H
MgBr. Y NN
LUNNGSOR RSN
v o O F
O OH
k A

[0787]  BUEL

[0788]  Hfb-&H42-A(46mg, 0. 14mmol) VA MARAE ImL I L, FF T2 - 2R P9 U3 - 4 - G
H: iz (33mg, 0. 18mmol) \HATU (61mg,0.16mmol) \N,N- = 5 A3 Z % (DIPEA) (0.04mL,
0.24mmo1) KbFE , 7 S i Tt Fk2/INeE, FFLOMS 0 AT B R A A 4042 - A€ 4 Y #E HL P 7] 453 -
MR K R B S AT B R — P

[0789]  FIR2

[0790] Ay iy s 20 SRR s B2 9 ¥ Im AMgBry (55mg, 0. 30mmo1) « ¥E50°C T, it M Tk
E907r %, FI 109 HCL/K IR AL , 73 B AE /K PR — S F e 18], I F = U e AR OK
- ZeMgSO, T & FF A HUAH, 2L I8, VR4 JFIE I HPLC (5 7H 0. 1% TFATH 15 71 FACN/H,0) 4
1k, 13 24k A 4953 'H-NMR (400MHz , DMSO-d,) 812.44 (s, 1H) ,10.21 (t,J=5.8Hz, 1H) ,8.41
(s,1H) ,7.22-7.15 (m,1H) ,7.12(dd,J=11.2,2.5Hz,1H) ,6.72 (td,]J=8.5,2.5Hz, 1H) ,
5.42(dd,J=9.6,4.1Hz,1H) ,5.07 (s, 1H) ,4.66(dd,J=12.8,4.1Hz, 1H) ,4.58 (s, 1H) ,4.34
(dd,]=5.6,2.4Hz,2H) ,4.04-3.91 (m,2H) ,1.92(s,4H) ,1.82(d,J=11.9Hz, 1H) ,1.55 (dt,
J=12.4,3.5H0z,1H) ,0.80 (q,]=6.3,5.7Hz,2H) ,0.72(q,]J=6.0,4.9Hz,2H) .LCMS-EST"
(m/z) :C,H,.FN,0, [ [M+H] "B 4E : 470. 175 SEIIME : 470. 1,

[0791] 5Lt 54

[0792]  fLEW54R I %

109



CN 116640140 A W OB P 99/168 71

[0793]  (2R,5S) -N- ((S) -1- (2,4- —@AKIE) -2,2,2- =8 L) -8-FH-7,9- —&F4L-2,
3,4,5,7,9,13,13a- )\E-2,5- ML JEME e (17,27 : 4,513 [2,1-b] [1, 3] H 4R 24
H-10- BB

o FNLF
o :
C
N"o
O OH F
54
F rLF
N H HATU NS A
[0794] @WN/\\ OOH . qu/\©\ . @N LA
0 O F o oQ F
54-A 54-B
F
o FNLF o
MgBr. ) :
2 \’/\N\ N
ACN NOANALH
O OH F

54

4

[0796]  4550-mL ][5 JE et 2 A ZEDCM (2mL) H1f#)54-A(0.02g,0.06mmol) « (S) -1- (2,4-
TEAER)-2,2,2-=ZH 2% (0.019g,0.09mmol) N,N- = F A3 2 % (DIPEA) (0.048g,
0.38mmol) ATHATU (0.036g,0.09mmol) o 7EZ W N, FEHE X SR G W /I 1% R BT &)
WA, P TEt0Ac (50mL) 1, Y ANFINaHCO, (2x) HLAN NH, CL¥E 4 , 7 4ENa, S0, T4 . 7£
s 2 J5 , 3 O b - EtOAc R R b ik o i 4l AL ¥ A 5, 75 254 - B LCMS -EST" (m/z) :
C gt oF N0 1) IM+H] " HE 188 - 514 5 SLIME - 514,

[0797] B ER2

[0798] #4550 -mLf) R HEIE 25 N LE 28 (2mL) HF ) e R 4154-B (0. 03g,0.058mmo1) Fl17R
15 (0.03g,0. 15mmol) o K5 [ MRS PN ES0°CAE 1080 2 )5 K [ MR A IVA E 20
C, I INE: R (0.5mL) o 4R J5 , FIMeOH (2mL) FFk [ MR &4 fE 1L I8 2 J o 8 i 1) 46 1
HPLC4IAL (30-70% ) ZLJi : 7K, 0. 1% TFA) M5, 5 BL A W54as  TFAEL . 'H-NVR (400MHz ,
S5-d) 811.28(d,J=9.4Hz,1H) ,8.39(s,1H) ,7.54(q,J=7.8Hz,1H) ,7.12-6.76 (m,2H) ,
6.40-5.98 (m, 1H) ,5.57-5.18 (m,2H) ,4.68(s,1H) ,4.29(dd,J=13.1,4.0Hz, 1H) ,4.05(dd,
J=12.9,9.3Hz,1H) ,2.39-1.94 (m,4H) ,1.86(t,J=10.5Hz,1H) ,1.60(dt,]=12.6,3.4Hz,
1H) . "F-NMR (376MHz , 54/ -d) 8-75.30(t, J=6.8Hz,3F) ,-108.33 (dd, J=8.6,6.3Hz, 1F) , -
111.56--113.23 (m, 1F) . LCMS-ESI" (m/z) : C,,H, F N0, [ [M+H] "HEi&:{H : 500. ; 2 - 500
[0799]  sEjitifl55

[0800]  fb&W5511I %

[0801]  (IR,4S,12aS) -7-#2%:-6,8- %A -N-(2,4,6- =@ FEH L) -1,2,3,4,6,8,12,
12a- \&-1,4- B L b RE FE[1,2-a: 17,27 -d] LR -9- F Ik fix

[0795] DRl
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0 F
H H
I} H
[0802] P NN F E
O OH

e

o H) LbH Hel BnBr, éH:,CN - bco Ef
,,,,, »
N | CO,Et g, 2Et
Lbcgza 2) HCI/EtO 2 r it

r.t. H H
H
55-A 55-8 55.C

)\HJ\ ::( HCI :/;
n-BuLi, THF h refluxed, 4 h A}{E HCl  Hjy, Pd(OH)./C bn HCI
H T e e e e

78°C,5h H rt, sk

CO,Et CO,H COzH
[0803] 55-D 55-E 55.F
Boc,0 H H com BH;-DMS HH
— = T —_— ;2 S0oH
NeOH. = % N. THF N
rt, & Boc “Boc
H H
55-G 55-H
o)
H H
SS4n0)
'
NN E
H
O OH
55

[o804]  PIE1

[0805]  7EIE N, /EH,SUR N, B Pk & 455-A (40.60g, 150mmol) FIPd (OH) ,/C (12g) 1E
EtOH (400mL) H HVR &I o 412 I MR A Pt 8 5 FHHC 1 /E tOH (400mL) AL 3 72 == T
PFEZIR B W2/ N IR 48 [ MR &), 13 B4 H55-B, KT~ — 2 m k4.
LCMS-EST" (m/z) : [M+H] "B : C,H, NO: 170. 1. s SLil{E : 170. 2.

[0806] A I%2

[0807]1  7EOC N, [A{L&#55-B (92.25g,0.45mol) FIK,CO, (186.30g, 1.35mo1) 7£CH,CN
(1L) v B T I N IRAL S (76 .50g,0.45mol) fEZ IR T, T EAZIR SV 8 [ B RA
WD, IR AR M AR g AL R R, 15 B A 55 -Co

[oso8]  PIX3

[0809]  7EN,SH N, E-7T8C T, [al — 5% iz (50g,0.50mol) £ETHF (400mL) 1 f¥1VE &4
BAAn-BuLi (200mL,0.50mol) - 7£0. 5/ Z &, ¥ 1% X BB A Wil iy 220°C , FH 4 F0. 5/
I RHZIR SR A2 -T78°C, FHFAEN,TH T, MAL-EY55-C (64.75g,0.25mol) FETHF
(600mL) R o 10 FF 2 IR S W04/ NIE S 3 FH AT EONH, CLIS A K o FHEtOAC A BUR &4 »
I HERAKBFAIZ  &Na, S0, F4, i JEIF ik g ik i i aE R R, 13 2 &)
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55-D.
[os10]  JPIR4

[0811] ¥4k & 455-D(129.50g 0.50mol) £E4N HCI (1.30L) H KIR-E W14/ N o e 4
IR I HPLCA L TR R, 13 Bk 5455 -E.

[0812]  JDIX5

[0813] 7= N, 7EH, AT, #i 4k &455-E (47g, 176mmol) FIPd (OH) ,/C (9g) fEEtOH
(400mL) BV SRR R A 12 R BB B ), /3 B & 55 -F, R T R — B i o /& 4k
1k o 'H-NVR (400MHz,,CDC1,) 84.22 (s, 1H) ,4.06 (s, 1H) ,2.98-2.95(d, J=11.2Hz, 1) ,1.96-
1.93(d,J=11.2Hz,1H) ,1.86-1.82 (m,2H) ,1.76-1.74(d,J=9.2Hz,2H) ,1.49 (s, 1H)
.LCMS-EST" (m/z) : C_H,,NO, /¥ [M+H] BRI fH : 142. 1. s SEMI{E : 142. 1.

[0814]  JDIR6

[0815]  FEOC R, M4k &455-F (29.20g,165mmol) F12N NaOH¥ ¥ (330mL,0.66mol) 7£ —
ke (120mL) F TR A A Boc,0 (39.60g, 181mmol) . 7E %I T , it #F 1% S MR & 4 it
B o FH3N HCLI T iZ IR A4 2 pH=5~6 , 7 FIDCMA L . £Na, SO, T A M2 , 1k ek 4 , 153
155G, 'H-NMR (400MHz,CDC1,) 84.40 (s, 1H) ,4.26 (s, 1H) ,2.89 (s, 1H) ,1.76-1.74(s, 11 ,
1.69-1.59 (m,4H) ,1.50 (s, 1H) ,1.47 (s,9H) .LCMS-ESI" (m/z) : C ,H,;NNaO, [¥] [M+Na] " H it
fH:264.1. ;SEMIME :264.1.

[o816]  JDYRT

[0817] [ ¥4 Z0°C 14L& 455-G (500mg, 2. 07mmo1) 7F THF (10mL) H (VR &4 Hh 818 Hh
JH\BH,-DMS THFE £4) (FETHF 2N, 8. 23mmol , 4. ImL) o &A= S AA 3% H o W5 Py 34 35 LA B
DR BT o A s S TR 28 28 T I 4 o G I LC/MS , 8l A — S5k 4 J5OkE , NN 53 AM ) 2o,
BH,-DMS THFSE &4, JF B IR G03NSR G A HI 20°C, IS8 F FF I v K (U4
M R A o M PN I B DA A AR D T 25 °C IR GEZIR B, AR R 8 I AR 3 (20
40%EtO0Ac/ cibt) 4i4k , 193155-H.

[os18]  JDIX8

[0819] sz jitif4 1 Ffridk i 4% AL & 155, IS5 -HAC i 41-B, 5 816 & #955 ., H-NMR (400MHz ,
DMS0-d6) 811.81 (s, 1H) ,10.40 (t,J=5.8Hz,1H) ,8.39 (s, 1H) ,7.19 (t,J=8.6Hz,2H) ,
4.59-4.48(m,4H) ,4.16 (t,J=12.2Hz,1H) ,4.03(d,J=12.2Hz,1H) ,2.69 (s, 1H) ,1.75(d, ]
=10.1Hz, 1H) ,1.69-1.55 (m,5H) . '°F NMR (376MHz, DMS0-d6) 6-109.3 (m, 1F) ,-112.5 (m,
1F) .LCMS-EST" (m/z) : Cy H, F N0, 1 IM+H] BRI AH : 434 . 13 5 SLIME : 434 32

[0820] it 5156

[0821] {54561 #

[0822]  (IR,2S,4R,12aR) -2-%-7- 84 -6,8- 4 AR-N- (2,4,6- =H K H L) -1,2,3,4,
6,8,12,12a- J\&-1,4- MWL A ZAbnEIF[1,2-a:17,27 -dJ bR -9- F Bt fiz
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F
H 0 F
Sape!
NS0 F F
O OH
H
ycozm 9-B8N Hofy\cozm RSG Rsi0 ’QE—Y‘COZMB 1) Hy PdIC
N —_—
2) Boc;0,
RSi = TBDPS \Fg Sy

56-C
H AE=F H
RSIO _LiBH,  RSIO OH 1) ®EE RSO NH,
N‘B R N.
oc 2) NHzNHz, Boc
56-E 56-F
0
[0823] 0" “OEt
EtO o o
RSiIO—H H
1) C OBn NaHCO, 2-:_*,\” NANOEt  1)KOH
- ———
2) Hel N~ 2) HATU, DIEA,
3) DBU H & oBn 2,4,6-F3BnNH,
56-G
RSIO—H H
. NS N N TBAF 2.:‘/\ ’j@
N & OH 2)Desl
H O OBn o] OBn
56-H
oty 7@ W poy
O OBn

[0824] y,ml
[0825]  #456-A(5g,19.43mmol) 7E USRI (65mL) H AV W AL UK R A E01, [RI B im0 . 5M
[1)9- 25 XA [3. 3. 1] - J¢ (48.58mL) o {8 e B VR A ) i 28 i« 7 L8/ NN 2 J5 » 9 IO N 74
HA0°C, I hn2ME E AN (34mL) Al LA (9. 34mL, 97 . 15mmol) (TR G4 . 7£0°C R 2/
I 2 J5 A8 S T 22 = e T RE LN IS o FHEtOAC B IR IR &, 3T /KW « FHEtOACZE Y
IKPER Gy, HHe G A WL S T 45 (Na,SO,) FNVRAR o 185 — S A IEAE (3% (50-70 % EtO0Ac/
CLt) Sk A9, 135156 -B (3.05g,57%) - LCMS-ESI" (m/2z) : C, H,,NO, ¥y [M+H] "B 1A -
275.34; SLMMHE : 276. 122,
[0826]  DUR2
[0827]  []56-B(1.45g,5.27mmol) ZEN,N- - F L Ik iz (12mL) HH AR R IMN AL T JE 4
TORHERERE (1.51mL, 5. 79mmol) FNBKME (1.08g,15.8mmol)  £E 18/NN 2 J5 , /KM BZIR &
Y, ZELBIEL0Ac 2x) H, & IFA ML 7, T 1% (Na,S0,) Ik 4 o i i — bt (5% (10-
20%Et0Ac/ Cbt) 2k 5k x4, 195156 -C(2.6g,96.1%) -LCMS-ESI" (m/2z) : C,,H,oNO,S1 ] [M+
H] FH {88 :513. 74 LA : 514625,
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[0828]  JDIX3

[0829]  [A]56-C(3.27g,6.36mmol) fEEtOH (26mL) F1 Z.F% (3mL) A (I vA 9 i A\ 10 % PAOH/C
(0.52g,3.7mmol) , HFEParr3% B H T 50a tm¥R & 1% 2 VF 20/ N o FE i fe g o g2 )
FHEtOHBE R IE I , 75 5L N IR 4G I8V B B RS T 1% (26mL) A1 £ P8 (3mL, 52 4mmol) H1,
FH10%PdOH/C(0.52g,3.7mmol) AbFH , I #EParrdt B b T 50atmifk 77 20 /N o i i ek v + 3
JE , FHEtOHYE R UED , /£ B FIRGR B 21, 15 2P B9 i R 37 1 7= 4 (2.07g,79.4 %) &
LCMS-EST" (m/z) : C, H, NO,S1ff) [M+H] i {H : 409. 59; S : 410. 485,

[0830] i) fETHF (20mL) 1 (R AR 24 (2g,4 . 88mmol) A e — AL T lE97 % (2. 14g,
9.79mmol) FANAN,N- — F A 3 2 % (DIPEA) (2.14mL,12.27mmol) . FE20/NEF 2 ), F/KF
B NIREY), AU BIEL0AC (2x) H, I /KPR B AME HLZ Sy, & 91, T4 (Na,S0,) FF 4 .
T AR A (10-20% Et0Ac/ CUt) 2itb kR, £3 5156 -D (2. 13g,86 . 14%) - LCMS-
EST" (m/z) : C,H, NOS () [M+H] " FRi{F : 523 . 74 5L M{H - 523. 922,

[0831] JDIR4

[0832]  ZEyKiH i HES6-D (2.07g,4.06mmol) ZETHF (20mL) H () ¥4 » [ ISF I A ZE THF
(4.07mL) H 2. OMFILiBH, , H7E = I AR 2 RIR G W18/ NN o 2 J5 » F LR L E MR
R PRE, I AKIE AL 73 S AR, BRI CFR SRR ZE UK 55 o KPR 5 R
G LS, &9, T1 (Na,S0,) ik o 18 — A AL fEATE 13 (20-40% EOAc/ Cbe) 2lifh 5k
W), 135156-E (1.59g,81.3%) .LCMS-EST" (m/z) : C,gH, NO, S (¥ [M+H] "FRIB A : 481. 7 5L
{8 :482.337.

[0833] JPIX5

[0834]  {EVKISH¥AE156-E (1.58g,3.28mmol) A4S — FIEV % (0.79g, 5. 38mmol) F1 =2
S (1.93g,7.37mmol) 7ETHF (90mL) H IR &9 IR R IR — 5 A §95 % (1.46mL,
7.42mmol) ARG EZIB A YR B =, 20/ o 2 5 WS I NIR A TR AR
WIVET B UK R A ENIEBCREL . 5/NE o 2 8 H A, IR 48 S .l i A RERE
i (10-30%Et0Ac/ T )t) 4ib kR, 13 2 R ) 2 FEA A1) (1.86g,92.8%) &

[0835]  F#ETOC I, Bt #E AR & FAL A 456 -F (1.85¢,3.03mmol) Fl/K A (0. 6mL,
12.39mmol) 7 ZBE (19mL) W AR 2 /NS o FE DK TR ¥ H0 S SUVR-E 4, I £ Tk (10mL) , FF:
THEZIR B3040 B o 1k Y8 T R R 445 , A2 308 T IRARIE 21

[0836]  JDIR6

[0837] MR HEAL S W56-F (991mg,2.06mmol) L& 438-F (SLiif538) (714mg,
2.06mmol) FINaHCO, (347mg,4.12mmol) #E7K (15mL) FIEtOH (15mL) H (IR A 4 F1: 20 /N o
TEH S FIRGZR SR E W, 5% R BLfE /K FEL0Ac 2 7] . FHEtOACHARUKZ , B &
F I HLZ T8 (Na,S0,) HH 4R K5k R (1.5g) ¥ TCH,CL, (5mL) H1, I IINTE B4
(18.6mL) H 14N HC1.7E1. 5/ 2 )5 IR SR 4E 21, 5 R 8 k , e B F
1o

[0838] ZE110°C I, #ii#F7E FF 2K (25mL) HP PR R A4 (1.38g) AIDBU(1.4mL,9.38mmol) - £E
35N JE  IRGHZIR G W), IRl = A REAE (538 (5- 15%MeOH/EtOAc) 24k R4, 15 5
56-G (450mg,72.3%) «LCMS-ESI" (m/z) : C,H,,N,0,S1H [M+H] " HE {4 : 662 .85 ; S MI{H :
663.766.
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[0839]  JPIRT

[0840]  ZE= iR N, Hi$E56-G(890mg, 1. 34mmol) ZEMeOH (14mL) AITHF (14mL) T (VRS0 , 7]
IS II N IM KOH (7.09mL) o 7E3043 8 2 &, FIIN HC1 oAl s SR &4 , ZEUEIEt0Ae (2x) 1, Kf
G IFRANIAI T #5: (Na,S0,) Ik .

(08411 FE=ZEIE T, EEHER R (850mg) 2,4 ,6- —F K H 3L % (248mg, 1. 54mmol) FIHATU
(662mg,1.74mmol) 7E & F &t (5mL) H ¥ B VF I, [F) B DN, N- = 55 9 2% 2 % (DTPEA)
(1.63mL,9.37mmol) o £ LN Z J5 , A 73 AR 2, 4,6 - — 380K % (32mg, 0. 2mmo1) \HATU
(153mg, 0. 4mmol) FIN,N- — 573 2. (DIPEA) (0.12mL,0.67mmol) - 2E30340 2 )5 , FH/KF
FAZIR G, 2B BIEL0AC (3x) 1, ¥4 & I A M1 (Na,S0,) , We4d , Ifil i — AL IEAT
i (50-75%Bt0Ac/ O kt) 4itb bk x4, 73 )56 -H (919mg,88.23%) . LCMS-EST" (m/z) :
C o PN, 0. ST [M+H] FE IR AR - 77795 SEMIE - 778. 409

[0842]  JDURS

[0843] FFUKIB T HEFE56-H (915mg, 1. 18mmol) FETHF (5mL) A FJ V& W - 5] B5F ¥i 0 £E THE
(1.18mL) HH L. OMa AL DY T J4i o 72 =0 T, B FEAS B RIR A W30 73 o 78 3028 T IR [ i
REY, FHEtOACH B AR » FKPEE:, 18 (Na,S0,) , We4d , I i — S A AT 3 (50-
75%Et0Ac/ Tkt S8 55 %6 MeOH/Et0Ac) 4iAL TR R - K5 45 2 14 it (248mg, 0. 46mmol) ¥ T
PEIE-T78CH) & H ke 2mL) W, [RI B in — 2 & & =&AL 8% (diethylaminosul fur
trifluoride) (0.07mL,0.55mmol) , ¥ 5 il 22 55, FE4EHE /NI o 22 DK 8 20 RON
Yy, T FH MR FINaHCO, 74 2K , 73 BS I A , I FH CH,CL, B2 MU 73 B R /K PE R 53 o K PRI WL 43 &
I T (Na,S0,) Fulk i o il — A AGEERE i (1%6MeOH/Et0AC) 2005k R Y, 15 556~ ]
(75mg) (LCMS-ESI" (m/z) : C, H,,F,N,0, () [M+H] "R : 541 .49 ; SLIE : 542 320) FI56- 1
(30mg) (LCMS-EST" (m/z) : [M+H] BRI {E : C, 1, F.N,0,:521.49; 5 {f : 522. 05) .

[0844]  JDIR9

[0845] ¥4k &H56-T (75mg, 139mmol) ¥ F-TFA (1mL) H , 76 R FHERE 10041, Ik 46 1%
VAT o383 SOMIHPLC (Gemini , 152243 % ACN/H,0+0. 1% TFA) 4tk 5% 44 , 13 24L& 1956 . 'H-
NMR (400MHz , DMS0-d6) 610.67 (s, 1H) ,7.80 (s, 1H) ,7.17 (t,J=8.6Hz,2H) ,5.45-5.18 (m,
1H) ,4.70-4.39 (m,3H) ,4.23(d,J=11.5Hz,1H) ,4.11-3.85 (m,2H) ,2.85(dd,J=4.2,
2.0Hz,1H) ,2.34-2.13 (m, 1H) ,1.81 (s, 1H) ,1.55-1.33 (m,2H) . ""F-NMR (376MHz, DMSO-d,) 8-
74.20(m) ,-106.95--116.45(m) ,-190.65--194.54 (m) »

[0846]  Sjiifs]57

[0847]  fLEWISTIIHI &

[0848]  (IR,4R,12aR) -2,2- — 4 -7-#23£-6,8- 5% AC-N- (2,4,6- =FHAEH ) -1,2,3,4,
6,8,12,12a- J\E -1, 4-Mr iV F 2 IbngE 9 [1,2-a: 17,2  -d] ke - 9- H Bt i

Fod 4 o} F
[0849] H” NS0 F F
O OH
57
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HO CO;Me DMP CO,Me Dast CO,Me LiBH, F OMe
N‘Boc N‘Boc N'Boc N‘Boc
57-A 57-B 57-C 57-D
(o]
(o OEt P
e A B0 AN N0 " 1 9
1) BEHR F NH, 1 O OBn NaHCO; N " OEt KoH
2) NHNH;, N-Boc 2) Hel d N0
3)DBU O OBn
57-E 57-F
[0850]
F 0 F 0 -
F H HATU, DIEA, E H
N"" "OH 2,4,6-F3BnNH; N7 H TFA
! N Y o ) No SN0 F Fooo
O OBn O OBn
571G 57-H

Fod i3 o] F
TNy NS0 F F
O OH
57

[0851] L ¥1

[0852]  {EVKISHYAEI5T-A(1.45g,5.34mmol) 7E — S FF &% (30mL) H FRIVAVR , AN 20
Bl - T (Dess Martin) IEAikE (4.53g,10.69mmol) , 78 25 i5 bk &N 187NN @ I A
KPR B 3 i T S R0 LRI (FINa,, S 0, 78 K o 35 3112 TR 45 0 B B BURE V8 e 1
SR IE I EINaHCO, , 3 I CH,C1, 22 BUK 2 o ¥ I HIA ML 70+ 18 (Na,SO,) FFik 4 o il id
TAEARERE 3 (30-50%Et0Ac/ k) Zifk ik &), 13 5157-B(1.13g,78.2%) .LCMS-EST"
(n/2) :CH NOST [M+H] BRI 1H - 269 . 295 LW - 269. 722,

[0853]  JPER2

[0854]  #457-B(0.5g,1.86mmol) 7 & H it (10mL) H B RAEN 2 -78°C, [FIKHH I — &
2 AR (0.52mL, 3.91mmol) , A e WA 22 3 HEAEFE L8/ o FE UK H v 20 s
Y, F FH LR INaHCO, 8 K, 43 B9 9 A , 5 FH CH, CL ZE B A3 85 IR 7K PR Gy o K PR Al HILER 9% 45
I T (Na,S0,) 4 o i — AT (15 (20-50 %6 EtOAc/ k) ZEAL TR RY , 13357 -C
(518mg,95.39%) . 'H-NMR (400MHz , 5477 -d) 84.43 (s, 1H) ,4.36-4.27 (m, 1H) ,4.22 (s, 1H) ,
3.75(s,3H) ,2.95(t,J=8.1Hz,1H) ,2.30-1.98 (m,2H) ,1.85-1.71 (m, 1H) ,1.44 (m,9H) »
[0855]  JDIX3

[0856]  ZEYKMS T HEST-C (935mg, 3. 21mmol) ZETHF (10mL) 9 i) ¥ WK , [A1 15 in A\ {E THF
(3.22mL) FH 2. OM LiBH,, FFESIG N A5 BIRR S8/ I o 2 )5 , H LR L Ea i i
RNRE YD, FHABIZH A K 73 B W AR, 3 FH 4R LR A I 53 B 7K P2 55 o KPR R
AR, &I, T (Na,S0,) FEik4i o i i — SRR 3 (20-40 %6 Et0Ac/ Cbe) 4lifh ik
£, 735157-D (724mg, 85.67%) . 'H-NMR (400MHz , 51/ -d) 64.30-3.48 (m,5H) ,2.75-2.56
(m,1H) ,2.24-1.90 (m,3H) ,1.86-1.65 (m,1H) ,1.47 (s,9H) «

[0857]  JPR4

[0858]  ZEUKIHHYAEI5T-D(720mg, 2. 74mmol) AR 2K — F LIV f% (402mg, 2. 73mmol) Al =2k
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M (1.61g,6. 15mmol) FETHF (45mL) H (VRS IR R IR — 7 AR5 % (1.22mL,
6.19mmol) A5 IR AR 2 =i, HI 20/ o 2 J5 , WAi R BVREG W, FEF iR R
WIVET B UK R A ENIEBCREL . 5/ AE R A 2 S WA IE TR il AR A RE
FE T (40-60% Et0Ac/ T J) A4 R, 15 2 A8 — Wl hn-&4 (1.07g,99.7%) »
LCMS-EST" (m/z) : [M+H] HEARAH : o H,,F,N,0,: 39245 S : 393. 204,

[0859]  FETO°CF, HiE48 K —HBLI & &4 (1.07g,2.73mmol) FI7K & Mk (0.54mL,
11.15mmol) 7£ £ (10mL) T ¥ I 2 /NI o 7E UK H % F1% I SR & 0, FF N < Tk
(10mL) o P FEZ IR S 30538l o 3 368 H T RSO [T 4 , - 7E B2 iR 4 D8 Vi, 73 BIAHE7-E.
[0860]  JPIE5

[0861]  RKiH57-E (709mg, 2. Tmmol) AL 5438 -F (SEftifh]38) (936mg, 2. Tmmol) FINaHCO,
(454mg,5.41mmol)) 7E7K (15mL) FEtOH (15mL) H VR S FE20/ N o 75 B 25 R IR 4 Z %
NVRA W TG TR AR/ FLAE K RIEt0Ac 2 8]« FHEtOAc 2K , A IF B HLZE T 15
(Na,S0,) Hilk 4 . ¥ 5k R4 (1.5g) ¥ T CH,CL, (TmL) H, H IIAFE kT (26 9mL) H (174N
HCl7E1. 5/ 2 J5 , M ZIB EIRGE BT, SR ZE R I EE SR TEAEL1I0C T, i
PEAEH 2 (26mL) TR R 7R 4 (1. 3g) AIDBU (2mL, 13 . 4mmol) - FE350 80 2 )5 , K45 1% IR &
Y, FiEa — AR (S (5-15%MeOH/EtOAc) ik ik 434, 45357 -F (426mg,36.17%) -
LCMS-EST" (m/z) : C,H, F N0,/ [M+H] FEIR:(H : 444 .43 ; SEWIE - 445 280,

[0862]  JDIR6

[0863]  fE= N, P& 457 -F (426mg,0.96mmol) £EMeOH (7mL) F1THF (7mL) o IR &
Y, RIS N IM KOH (5. 06mL) o 7£:3043 81 2 J& , FHIN HC1H A S B VR A4, 22 B BEt0AC (2x)
BB I A HLEE B T8 (Na,S0,) H k46 57 -G

[0864]  JPIRT

[0865]  ZE 26 N, P EERHAR Y57 -G (189mg) 2,4, 6- =5 1 K% (95mg, 0. 59mmo1) A1
HATU (276mg,0.73mmo1) 75 5 H 5t (3mL) H I B V73, [RI B AN, N- — 5 TR 5 2 fi% (DTPEA)
(0.59mL, 3. 4mmol) - fE 1IN Z )5 , /KR REIR AW, ZEHCEIEt0AC (3x) H o #4& FE 1A HLAH
T (Na,S0,) , 4 457 -H, LOMS-EST ™ (m/z) : C,H,,F.N0, i) [M+H] "B i {# : 559. 48 5 Ll
{8:560.24.

[0866]  JDIX8

[0867] K4k & W57-H (150mg,0.27mmol) ¥ T TFA (2mL) 1, 75 =i R i RE 10408, ik 46
IR T ) AHHPLC (Gemini , 15860 % ACN/H,0+0. 2% TFA) 4k ik x4, 3 B A 957
(85mg,67.5%) LCMS-EST" (m/z) : [M+H] R4 : C, 1, F.N,0,:469. 36 ; ST : 470. 229, 'H-
NMR (400MHz ,DMSO-d,) 810.41 (t,J=5.6Hz,1H) ,8.20(s,1H) ,7.12(t,J=8.7Hz,2H) ,4.79
(s,1H) ,4.48(m,3H) ,4.10(m,2H) ,3.02(d,J=5.7Hz,1H) ,2.33 (m, 1H) ,2.22-1.97 (m, 2H) ,
1.85(d,J=11.0Hz,1H) ,1.21(s,1H) ."’F NMR (376MHz,DMSO-d,) 6-69.88,-71.77,-74.09, -
88.33(dd,J=222.6,23.8Hz) ,-109.15--109.60 (m) ,-110.04,-112.44(t,J=7.6Hz) »
[0868]  Sijiif5]58

[0869]  fL&45811H] 2%

[0870]  (IR,4R,12aR) -N- (3-%(-2,4- oA H L) -2,2- Z5-7-F2H-6,8- % fK-1,2,
3,4,6,8,12,12a- J\&-1,4-FF I L —EnE H[1,2-a: 17,2 -d] nH s -9 - HA it Ji
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F
Fo 0 FCI
HN N"So F
O OH

58
F o F 0 F
FX H HATU, DIEA, Fsf H cl
N y" "OH 3-C1-2,4-F2BnNH, N7 H TFA
[0871] T N NS0 T N~ NNg F
O OBn ot O OBn 58-A
F
F H (0] =
N ™= H
1 NS SN0 F
O OH
58

[0872]  JPIE1

[0873]  {EZIE T, R A 57-6(120mg) <3-5,2,4- —H A H & (67mg,0.38mmol) A1
HATU (175mg,0.46mmo1) 7£ — & H & (3mL) H 1 &% ¥, R B INAN, N- — F: 5 2 2 % (DIPEA)
(0.38mL,0.28mmol) - E 1/} 2 J5 , /KR REIZIR G4, Z2HLRIEt0Ac (3x) H K& FHE A HL
1 (Na,S0,) , HF 4 , 73 5158~ A LCMS-ESI" (m/z) : C,H,,C1F,N,0, (] [M+H] " F i {F
575.94; S :576.394.

[0874]  JDIR2

[0875] ¥4k & H58-A (166mg) ¥ T TFA (2mL) Y, 7 iR FHERE 1020 B, IR 4 1%V 7 . 18
i ) HIHPLC (Gemini, 15570 % ACN/H,0+0. 1 % TFA) 4lifk 5k &%), 13 24k & 457 (60mg,,
42.8%) .LOMS-EST" (m/2) : C, H, C1F N0, 1 [M+H] R : 485. 82 ; SLMIE : 486 135. 'H-NMR
(400MHz , DMS0-d6) 610.77 (t,J=6.0Hz,1H) ,7.77 (s, 1H) ,7.28 (m,2H) ,4.77 (s, 1H) ,4.64-
4.40 (m,2H) ,4.27(d,J=9.1Hz,1H) ,3.93 (mn,2H) ,2.95(d,J=5.8Hz,1H) ,2.51 (s, 1H) ,
2.42-2.17 (m,1H) ,2.14-1.89 (m, 2H) ,1.77 (m, 1H) - '"F-NVR (376MHz ,DMSO-d,) 6-87.63, -
88.23,-108.67,-109.27,-116.42(t,J=7.0Hz) ,-118.48(d,J=7.8Hz) .

[0876]  Sijiif5]59

[0877]  fLE&W5911 il %

[0878]  (IR,2R,4R,12aR) -2-%-7-¥%-6,8- ~%AC-N- (2,4,6- =FAEFH) -1,2,3,4,
6,8,12,12a- J\E-1,4-MrlE R ZERE I [1,2-a: 17,2 -d] mk s -9 - H ot i

Py 1 o F
[0879] Ny S F F
O OH
59
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RSIO 4

Vcozm NaBH, ]%jkcozue N ycozl\ﬂe RSICI VCOZMG
N\(
RSi= TBDP
57-B ° ° L
50-C
0" OEt
EtO. X o
RSiO - i
LiBH L H ax=§ RSO 1) O OBn NaHCO,
ac OH 1 BEhE NH, .
N-Boc  2) NHaNH,, N-goc 2) Hel

59.D 59.E 3)DBU

[0880]
RSiO " fo) RSIO
1) KOH
N “OEt ) 1) TBAF
N - 2) HATU, DIEA 2) Dast
H (o] 2,4,6-F4BnNH;
O OBn e 0 OBn
[0} OBn (o] OH

[oss1]  JPIR1

[0882]  #EO°C R, £57-B(1.9¢,7.06mmol) 7E HEE (35mL) H W » [ B 23 b i A B &
1L 4 (667mg, 17.64mmol) , FEAE Z IR N A3 B KR A 3050 8 FE 0K A HNZ R BITR A
Y, 3BT NN IK R R IR 4 K iR R ) 7 BL AR K FE t0AC Z 1] o FHEtOAc FF A HUKZ , ¥ &9
A HLZ T8 (Na,S0,) Hik 4 . il i — F A REAE 1% (30-60 % EtOAc/ Cubt) 2R R, 13
F59-A (1.49g) - 'H-NMR (400MHz , 51/ -d) 84.57 (s, 1H) ,4.52-4.42 (m,2H) ,4.28 (s, 1H) ,
4.14(s,1H) ,3.72(d,J=2.1Hz,3H) ,2.74 (s, 1H) ,2.08-1.87 (m,2H) ,1.43 (d,J=23.1Hz,
10H) and 57-A (96mg) : 'H-NMR (400MHz , 517 -d) 64.65-4.40 (m, 2H) ,4.34-4.02 (m, 1H) ,3.73
(d,J=2.3Hz,3H) ,2.74(t,J=5.3Hz,1H) ,2.12-1.55 (m,3H) ,1.52-1.18 (m, 11H) .

[o883] JPIR2

[0884]  1]59-A(686mg,2.53mmol) ZEN,N- — H 3 HH i (5mL) A VTR R IR T 3640 —
RIERERE (0.723mL, 2. 78mmol) FABKME (516mg, 7.56mmol) - fE18/INEF 2 J& , /KB Z IR &
Y, ZELBIEL0Ae (2x) H, & IFA ML 77, T (Na,S0,) Il o il ik — S At At (0% (10-
20%Et0Ac/ L HE) AifbFR AW, #35159-C.LCMS-EST" (m/z) : C, H,NO, S (¥ [M+H] " HE i 1A -
509.71;SElI{E:510.793.

[o885]  JDIX3

[0886]  ZEvkiH, #4E59-C (1.23g,2.41mmol) £ETHF (13mL) H (¥ V8, [8) I i A\ £F THE
(2.42mL,4.84mmol) Hf{)2.0M LiBH,, JFAE SR T HEFAT R AR S Y18/ N o £ 1 48R 2. 18
Wik SRG Y )5 18I AIK , PAH 73 B, IF FH O1R Sl 2 U0 & B /K M9 4y « K
Ve M By & 91, T4 (Na,S0,) I o idid — A REAE (518 (20-40% EL0AC/ k%)
Atk R, 13 8159-D LCMS-EST" (m/2z) : C,H, NO,Sif) [M+H] HIB A : 481 . 7; S AA -
482.741,

[0887]  JDIR4

[0888]  TEVKIAHHA#159-D (963mg, 2.0mmol) 412K — FH BRIV fi% (482mg, 3. 28mmol) 1 =K
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M (1.18g,4.49mmol) FETHF (50mL) H IR &40 INAMB R R IR — R A lE.95% (0.89mL,
4.52mmol) AR5 , A ZIR SV TR 2 =05, FEIFE20/N o 2 S5, Wi I NIR EH TR AR
WIVET B UK R A ENIEBCREL 5/ o 22 )5, 9 Y AR IR 4 DE R il i SR A RE
FE (10-30 % Et0Ac/ Chke) 4ifb % A9 19 2 4% 2K — F Ik 0 e i &4 - LCMS -EST" (m/z)
CogH ,N,0,S1 1) [M+H] F L1 : 610. 815 LM {E :611. 935,

[0889] FETOC T, FEARK —H B W Z &4 (1.2g,1.97mmol) FAZKA HF (0. 4mL,
8.03mmol) 7£ ZIE (12mL) H IR 2/ NS o FE UK R A ENZ R NIR S, NN B (10mL)
PEEZIR A 305 Bl b ik H R [ 44 , FEAE B2 R IR 4982 T, 19 3159 -E. LCMS -EST
(n/z) : CygH  N,0,S1F [M+H] FR I ME : 480. 715 52 {H :481. 356,

[0890]  JPIX5

[0891]  “Ri#H59-E(770mg, 1.60mmol) AL A5438-F (SLHif5138) (555mg, 1.60mmol) FINaHCO,
(269mg, 3. 20mmo1) 7E7K (12mL) FEtOH (12mL) 1 [V A& 03 £ 20/ N o 75 25 N IR 48 1% M.
RAEY, KR A B AE K FEt0Ac 2 18] . FHHEtOAc T AEBUK 2 , K & - H HLZE T 15
(Na,S0,) , JFif 4 o

[0892]  H4FR AWy (1.29¢g) ¥ T-CH,C1, (4mL) H, I I0NAE —B& )¢ (15. 6mL) HH 4N HC1. ££
1.5/ 2 )5, iR ARG 2T, 5 R, JFE B2 T LCMS-EST (m/2)
C, HygN,0,S1 7 [M+H] FR IR ME : 708. 915 52 {H : 709. 782,

[0893]  ZE110°C I, ¥kl e B (20mL) H (AR 424 (1. 09mg) FDBU (1.17mL, 7. 8mmol) .
FE35y 0 2 Ja  IRGE % IR A, il i AL A B3 (5-15%MeOH/Et0AC) 4tk 7% 44, 15
#159-F LCMS-EST" (m/2) : CygH,,N,0,S1 ¥ [M+H] " HE{L{E : 662 . 85 ; SLMI{E : 663.677

[0894]  DUR6

[0895] ZE=IE T, #E59-F (680mg, 1.03mmol) #EMeOH (10mL) FATHF (10mL) H* VR &4, If:
BIINIM KOH (5.42mL) « £E3043 %0 2 & , FIN HC1 9 Al e NIR &4, B FIEt0Ac (2x) 1, K&
IE A HLA B T8 (Na,S0,) I 94 . LOMS-EST (m/z) : C, H, N,0,S1 M [M+H] B i -
634.79; L M{HE :635.466.

[0896]  ZE=iE T, BRI R A (650mg) 2,4 ,6- =% 2K F1 K% (214mg , 1. 33mmo1) FTHATU
(623mg,1.64mmol) 7E & F &t (6mL) H 1) B VF I, [F) B IOAN, N- — 55 9 2% 2 % (DIPEA)
(1.34mL,7.68mmol) . fE2/Nif 2 J5 , KRR IZIR &4, 2 ELRIEL0Ac (Bx) H , K& FHE A HL
FF 4 (Na,S0,) , W4, Hodid — AL RERE (1% (50-75 % Et0Ac/ CUke) 4lifb ik R W), 15 5159
G.LCMS-EST" (m/2) :C,,H,,F,N,0.S1 /7 [M+H] "HEIR A : 77795 LM : 778566

[0897]  JPIRT

[0898]  ZE VKIS i +£59-G (648mg, 0.83mmol) £ THF (10mL) H ¥ V% , [5] I ¥ 1 £8 THF
(0.83mL) HH 1. OMPY T e g Ab 4 , FHAE 2 IR NP FEAS 2 VR -S4 304 8 o 6 m 53 S M AETHR
(0. 1mL) H 1y 1. OMPY T B 5008 o 7E 30438 2 5 TE 25 R IR 4 S SR &4, H FHEtOAC F BE
FRARW, FHK B T8 (Nay,S0,) , e , FRil i — S AL REAE 3% (5% MeOH/EtOAC) 4lifb k42
Yo K5k AR W) (290mg, 0. 54mmo 1) 7E 5§ H ¢ (3mL) H A HRA E1 2 -78°C , [B B i il — &
F = AL (0.09mL, 0.65mmol) , i s N T 28 Z iR IE i FE2 . 52N o FE UK A L N )
FHIATINaHCO, 74 2K, 73 1 W AH , 7 FH CHLC1, A B 73 B8 Bk M4 73 o K PR R B LR & 9+
15 (Na,S0,) F i o it — S RT3 (1% MeOH/EtO0AC) 4tk 5% &9, 75 #159-H, LCMS -EST
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" (/2) : CgH, FAN,0, ¥ [M+H] BRI {f - 541 .49 S {H - 542.. 320,
[0899]  JDIX8

[0900] 725 N, ¥4b-&459-H (103mg, 0. 19mmo1) ¥ T-TFA (1. 4mL) 1 1543, FE Ik 4 v
T o K B R W = AEDME R, ik B, 7 KBRS DTTE =4, fE L2 1, 13 216 54059
LOMS-EST" (m/z) : C,,H,,F N0, 13 [M+H] " FLig {5 :451. 37, SLIH : 452.. 226 . 'H-NMR (400MHz,
DMSO-d6) 811.53 (s,1H) ,10.35(t,J=5.8Hz,1H) ,8.34 (s,1H) ,7.18(t,J=8.6Hz,2H) ,
5.15-4.88(m,1H) ,4.73(d,J=3.3Hz,1H) ,4.49 (m,3H) ,4.04(t,J=12.4Hz,1H) ,3.65(dd,J
=12.4,3.7Hz,1H) ,2.95-2.76 (m,1H) ,2.26-2.03 (m,1H) ,1.96-1.64 (m, 3H) . '’F-NMR
(376MHz ,DMSO-d,) 8-73.93,-74.74(d,J=28.8Hz) ,-109.31 (m) ,-112.51 (m) , -165.65 (m)
[0901]  Sjiif5160

[0902]  fLAH601 ] 2%

[0903]  (IR,4S,12aR) -N- (2,3- & KHIE) -7-¥8%:-6,8- —%4f%-1,2,3,4,6,8,12,12a-

J\NE-1,4- MR R L RE IR [1,2-a:17,27 -d] kiR -9- F L fiZ

0 Cl
H cl
Z N
= o 0
O OH
60
0o
0 XYY" “OMe
MeO_ 0
H NH, 1) o M
C{.../ NaHCO; O OMe C’/\N Xy “OMe
N‘Buc 2) HCl 8]
3) NaHCO,3 O OMe
[0904] 41-E 60-A
" o}
KOH @/\N = OH HATU, DIEA
NNo cl

O OM |
o HzN/\©/C
60-B
|
. 0 cl H o c o
$ N Cl  Mggra ¢ NN
% M H Z N ~ i
Z . 0 4 0O
O OH
60

O OMe
60-C
[0905]  JBIE1
[0906]  [f]3- AR J-4- AR -4H- MR -2, 5- — 3288 — Ffg (5. 5g, 23mmol) £EMeOH (100mL)
WP NN 41 -E (52t f141) (5g,22mmol) FIERER 8N (3. 6g,43mmol)  7EF IR T, Hii £
ZVETRL .5/ o I N4AM HC1 (FE — ke, 55ml, 221mmol) , FERHiZ IR WIN A Z50°C 2/
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W S LV A 2, FEAE S R AR KA B IR IS TR R S, FHE tOAC BRI - 24
J& » FICH,CL,, (4x) REHUK I - Z2Na, S0, T4 I (FICH,C L 2B I 4 , 13560 - A LCMS -EST"
(m/z) :C,H N O [M+H] "B IB B : 319,133 SEWI - 319. 20,

[0907]  JPIR2

[0908]  [60-A(3.7g,11.6mmol) ZEMeOH (12mL) FATHF (23mL) H [T 5 v H I A KOH 7K V5 ¥
(2M,15.7mL,31 . 4mmol)  FEZ IR T , W HEAT BNV IR 1073 Bl o £ LS R BR 24 KW, 7 FHIN
HCTBR AL A5 2 (K J2 o K5 15 1 f) 11 €0 [ oA ik i, BT/ ek, 46 2085 v 104, 1951160~ B. 'H-
NMR (400MHz , &1/ -d) 88.36 (s, 1H) ,5.01 (d,J=2.7Hz,1H) ,4.12(s,4H) ,3.90 (t,J=
12.2Hz,1H) ,3.78(dd,J=12.1,3.1Hz,1H) ,2.69(s,1H) ,1.95-1.71 (m,4H) ,1.70-1.54 (m,
2H) JLCMS-EST" (m/z) : C,.H N0, # [M+H] i {H : 305. 115 5L : 305. 15,

[0909]  JDIX3

[0910]  [4]60-B(0.10g,0.33mmol) fECH,C1, (3.5mL) FF (AR NN (2, 3- 5 3E) i
(0.12g,0.70mmol) HATU (0. 25g,0.66mmo1) FIN,N- — T 753 Z % (DIPEA) (0.29mL,
1.64mmol) o FE R N, T HEAF 2 (1 MR B 238 1 LC/MS HI Wt 52 I 5 Jis o F CH, C 173 B S5z I iR
E4, 3F FHIN HC1¥e#% . FICH,CL, I A HUK = , I 4Na, S0, + 15 IF A HLE BAET T+
f K ML) V8 T ANDME o, i L 78 A HIBF YT 3E - 1L JE /3 2160 -C.LCMS -EST" (m/2) :
C,oH,, CL N0, [ [M+H] “ER IR A : 462. 10 5L IME : 462 14,

[0911]  DR4

[0912]  []60-C(0.11g,0.24mmol) 7EZfiF (4.5mL) A B9 F M N R4k 8% (0. 089g,
0.48mmol) o S SR AW INHRAE45°C2 . 5/NI , SR JE VA E1 2 =R % A CHLCL i , I
FIN HC1AIER /K Peidk - FICH,CL, (2x) BIZEHUK)Z , I 4Na, SO, F 185 IF 1A LA 72
T4 o KL I A 5 P — SR T I U, 7931060 . "H-NMR (400MHz , DMSO-d6) 611.72 (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-EST"
(m/z) :C,H, C1,N,0, /) [M+H] "FE I {E : 448. 08 ; S F : 448. 18.

[0913]  sLjtifsl61

[0914]  fLEHI611IH] &

[0915]  (IR,4S,12aS) -N- (3-%-2,4- —H A H L) -7-F82-6,8- —~%1K-1,2,3,4,6,8,
12,12a- J)\& -1, 4-Hr 0 2 bmeJE[1,2-a: 17,2  -d] L& -9- F k%

9y 0 F
[0916] NN F
O OH

61
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o]

(o OMe
MeO SN o

" 0
i NN SoH
NaHCO; O OMe O/\
- <~ N
NS0

2) HCI
3) NaHCO, O OMe
4) KOH 61-A

HATU, DIEA H 2 E o
[0917] — = C:)N\;HLN/\@
F Z N H
- "\
- 0 F
HzN"\©: O OMe
E 61-B

0 F
d Cl
MgBr, Ck\n RS N/\Ej
< N0 F
(o] OH
61

[0918]  2BMLFsLiifs60, F (1S,3S,4R) -3- (RIELHIL) -2- %44 3R [2.2. 1] Pike-2- BRI
T B (7 SR 55 h 1 45 1) ACBR 41-E, AL (3-&-2,4- “HERL) s (2,3- & F
B2 H i, #4561 . 'H-NMR (400MHz , DMSO-d6) 811.85 (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) .LCMS-EST" (m/z) : Cy,H,(C1F,N,0, ¥ [M+H] "B {f : 450. 105 5L : 450. 15
[0919]  szjififsl62

[0920]  fb&WivIH 462

[0921]  ’ (2R,5S,13aR) -N- (4-5i-2- (=90 8) 2K E) -8-F206-7,9- —4fX-2,3,4,5,
7,9,13,13a- \&-2,5- M P F Mg IE 17,27 :4, 5] MR FE[2,1-b] [1, 3] A A I E-10-
FH I i

F
FULF
o}
o H
\F\N x H
[0922]
. N (o] F
O OH

62
[0923]  DASRAATFAL EW4200 51 A (4- 5 -2- (=5 58) 2595 HIARE (2,4,6- =%
TRHE R BL) H et 454k S 62 'H-NMR (400MHz , 517 -d) 810.50 (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/
2) : CyoHy F NJOF [MH] FEIR (A - 482, 13 S B : 482.. 145,
[0924]  SLjiif5163
[0925]  {b&WH63 1K &
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[0926]  (2R,5S,13aR) -N- Q-G -4-FAF ) -8-F8-7,9- ~%H4%-2,3,4,5,7,9,13,
13a- J\&A-2,5-HF 0 F LM e (17,27 :4, 5] MBI [2,1-b] [1, 3] A I A S E-10- HI ki

H (o] Cl
(0]
ISe LR
[0927] N X0 F
O OH
63

[0928]  DLRAUNTFAb &2 vk, i (2- & -4- oK) FIZRE (2,4,6- ZH ARHERK
) H ) 444k A 63  "H-NMR (400MHz , 584/ -d) 610.48 (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) ,2.21-2.01 (m,4H) ,1.97-1.82(m,1H) ,1.67-1.56 (m,1H) .LCMS-ESI" (m/z) :
Cy Hyo TN O] [M+H] " EE i # : 448 .10 SLME - 448 . 143

[0929]  Sjitifs64

[0930]  fL& W64 &

[0931]  (2R,5S,13aR) -8-#4-7,9- —&A-N- (2,4,5-=HF FEHH) -2,3,4,5,7,9,13,
13a- )\&-2,5-Br W H F&nkne 417,27 14, 5] eI [2,1-b] [1,3]

[0932] A4 A4 E-10- F ki

" o F
O
TN
[0933] N0 F
(o] OH F
64

[0934]  LLSKAUFHh A2 053 AH (2,4, 5- ZHZESL) BN E: (2,4, 6- =5 ik
) PP 1) 4% Ak 1064 "H-NMR (400MHz , 504/ -d) 610.42 (s, 1H) ,8.42 (s, 1H) ,7.19 (ddd,
1H) ,6.91 (td, 1H) ,5.38(dd, 1H) ,5.31 (¢, 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) :
C, H,oFoN,O- (¥ [M+H] "F 1 {f : 450, 12 SEI{H : 450. 119 .

[0935]  SLjitif165

[0936]  fL&H6511 i %

[0937]  (2R,5S,13aR) -N- (5-%(-2,4- “HIKH ) -8-F2%-7,9- —4f(-2,3,4,5,7,9,
13,13a- J\&-2,5- M W I EMERE (17,27 14, 5] MEEEHE[2,1-b] [1, 3] A 2L A A E-10- HI ik
%

H o F
0\¥/\N N H
[0938] N SN0 F
(8] OH Cl
65

(09391  DISRBL T EW42/ 53 A (5-F-2,4- R FRARE (2,4,6- =5 K3
FRHL) FH ) %Ak A 1065 . 'H-NMR (400MHz , 5177 -d) 610.47 (t,1H) ,8.41 (s, 1H) ,7.40 (dd,
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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) :
Cy HyoCIF N0 [M+H] " FE 18 {H - 466. 095 SLUIE : 466 . 107

[0940]  Sjiif5166

[0941] L EH661H] %

[0942]  (IR,4S,12aR) -N- (3,4- —H K H L) -7-¥8%:-6,8- —%f%-1,2,3,4,6,8,12,12a-
VAT, A-BF 3 kg 9 [1,2-a:17,2° -d] kR -9 - FE ki

o]
H

-' NN F
[0943] Q'/\“‘ oH/\C[F
O OH
66
[0944]  DISSAFALE46010 532, i (3,4- & REL) HRARE (2,3- &OREL) H i)
Ak A 66 . 'H-NMR (400MHz , 54/ -d) 610.59 (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) .LCMS-ESI" (m/z) : C, 1, F,N,0, () [M+H] B i {E : 416 . 135 SLI{E : 416 . 415
[0945]  SEjitifsl67
[0946]  fLAEHN6THIH &
[0947]  (IR,4S,12aR) -N- (4-%(-2- (=g H ) K HIE) -7-F83-6,8- ~44%-1,2,3,4,6,
8,12,12a- J\&-1,4-#FF 3 —MEnE It [1,2-a: 17,2 -d] & -9- Bk i

" 0 CF,4
= S
[0948] mHﬁF
(o] OH
[0949] 67

[0950]  DISRALTA-EM601) 7715 A (4- 3 -2- (=8 P 5 2R 08) HIRAUE (2,3- —& R
B B etk 454k S 967  "H-NMR (400MHz , 5045 -d) 611.72 (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) .LCMS-ESI" (m/z) :C,,H, F N0,/ [M+H] " FH i1 -
466. 135 SLIMHE : 466. 297,

[0951]  Sjitif568

[0952]  fL&H6811 i %

[0953]  (IR,4S,12aR) -N- (2-&-4- WA HH) -7-F2H-6,8-—%1X-1,2,3,4,6,8,12,
12a- )\E -1, 4-Hr 0 3L ke JE(1,2-a: 17,2 -d] ik HE -9- F L JI%

(AT

[0954]

z T
o
=z
//
o]
Iz

68
[0955]  LASKALL T 46 & 60/ 735, A6 (2- 5 -4- JURHE) HRARES (2,3- Z&URHE:) B iR
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&AL A 068. "H-NMR (400MHz , 54} -d) 811.68 (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-EST" (m/z) :
C,,H,, C1FN,0, ¥ [M+H] "HE & : 432. 10 SLii : 432. 214,

[0956]  Sizjififs69

[0957]  fL-&H691 il %

[0958]  (IR,4S,12aR) -N- (3-4-2,4- A M) -7-24-6,8-—4510-1,2,3,4,6,8,
12,12a- \E -1, 4- B0 FR 3L g 31 1,2-a: 17,2 -d] i e -9- FP ik iz

H o] F
: N7 N’\CEC'
(09597 I N ANAG .
O OH
69

[0960] DAL T LA 60/ J7 3% A (3--2,4- o R ) HIRAE (2,3- & A
FH e s 4% A4 069 o "H-NMR (400MHz , %45 -d) 811.71 (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) : C, 1, ,C1F,N,0, ) [M+H] " it
{E:450.10; SLMAE : 450.27

[0961]  Sjitifs] 70

[0962] LA WNTORIHI &

[0963]  (IR,4S,12aR) -N- (2-%-3- IR HIL) -7-F2%E-6,8- 4 18-1,2,3,4,6,8,12,
12a- )\&-1,4- M0 H 3 ke FF[1,2-a: 17,2 -d] & -9- FY I i

’ o} F
z N7 H/\@/
[0964] N0

70
[0965]  DISRAL AL & 46011) 7732, i (2- % - 3- H AR 0k ) WA B (2, 3- A HE)
et Ak S 70 'H-NMR (400MHz , 5045 -d) 811.62 (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-EST" (n/z) : C,,H,,FN,0, ] [M+
H] 841 :412. 16 SZI{E : 41226,
[0966] St 71
[0967]  fLEHT LI 2%
[0968]  (IR,4S,12aR) -N- (3,6- ~&(-2- @A H ) -7-F8H-6,8- % 1K-1,2,3,4,6,8,
12,12a- )\&E-1,4-HF 0 FF3E —EngE I [1,2-a:17,2 7 -d] nH s -9 - FA it i
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Vi

0 F
M ’:©,CI
£ N™ ™~ H
[0969] N0 ¢

(o} OH
71

[0970]  DLKLT1b & 4608) 7%, (3,6- —&-2- W A3E) FIL B (2,3- A HKHE)
FA gz ] £ AX A 471 . "H-NMR (400MHz , 5477 -d) 611.62 (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-EST" (/) :C,H,,C1,EN,0, 1 [M+H] BRI A# : 466 . 07 ; SLIIME - 466 257
(09711 ety 72
[0972] b EHT21 ] &
[0973]  (IR,4S,12aR) -N- (3-SR HHL) -7-$256-6,8- —%(1R-1,2,3,4,6,8,12,12a- )\
-1, 4- Ml R ke 3R (1,2-a:17,2° -d] e -9- L%

72
[0975] DAL TALEA60/ 73, i (3-SR 3E) HUIRAE (2,3- &R IE) B il 54k
A472."H-NMR (400MHz , DMSO-d6) 611.75 (s, 1H) ,10.44 (¢, 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) : C,,H,,CIN,0, [ [M+H] "E 18 {5 -
414.11; 52046 - 414. 21,
[0976]  Sijitifs] 73
[0977]  fL&WT31I 2%
[0978]  (IR,4S,12aR) -N- (3-5-2,6- “o K H L) -7-#23-6,8- =4 18-1,2,3,4,6,8,
12,12a- )\E-1,4-HF 0 FF3E —EnE - [1,2-a:1°,2  -d] nH s -9 - FA ik iz

H o] F
: N H/\/©/Cl
[0979] b NS0 F
O OH
13

[0980] DAL TALAH60M /538 (3-5-2,6- & K& H A (2,3- & KE)
F e 1) 4% Ak 29073 . "H-NMR (400MHz , DMSO-d6) 811.71 (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) :
Cy,H oC1F,N,0, (¥ [M+H] PRI 1H : 450. 10 52 {H : 450, 16,

[0981] St f51] 74

[0982]  fL&WHTAMIGHI#%

[0983] (IR, 4S,12aR) -N- (2-%5(-3- (= L) R L) -7-¥20E-6,8- —4f0-1,2,3,4,6,
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8,12,12a- )\&-1,4-HFF B 3L —mkngE - [1,2-a:1,2  ~d] i -9 - FA ik Ji

o) F
H
chcore™
3 H
[0984] N S0
O OH
74

[0985]  DIKRMLTALEMI60HI T, T (2-980-3- (= T3 A00E) FIARER (2,3- &%
L) ) 2 A 74 . 'H-NMR (400MHz , DMSO-d6) 811.76 (s, 1H) ,10.48 (¢, 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) :
C,,HyoF N0, ) [M+H] BRI - 466 . 135 SEVI{F : 466 . 142,

[0986]  5jita 5|75

[0987] AL &WIT5HH &

[0988]  (IR,4S,12aR) -N- (3~ % - 49 k) -7-F2 2k -6,8- —4{(-1,2,3,4,6,8,12,

12a- J\&E-1,4-HF 0 3 kg (1,2-a:17,2 " -d] AL EE -9 - FR Tk i

75
[0990]  DASKALT 4L & H600 77 1%, ] (3-5-4- A8 3E) H AR E (2,3- “&UREE) MK
%Ak & 75 . 'H-NMR (400MHz , DMSO-d6) 811.75 (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) :
C,,Hy CIFN,O, 1 [M+H] R {F : 432 105 SR - 432. 159
[0991]  SZjitifs)76
[0992] AL &WIT6H M &
[0993]  (IR,4S,12aR) -N- ((3,5- 4mMLLE -2- %) FHIHL) -7-F24-6,8- —4(10-1,2,3,4,6,
8,12,12a- )\ -1,4-HFIF FHJE —nbng I (1,2-a:1,2  -d] it 2 -9- F Bt i

H (o] F
@AN DELED
[0994] NN NN
(0] OH
76

[09951  DASBALTAL-& 4600 5, i (3,5- At e -2-F5) FF AR (2, 3- e %
B B b AL A 76 . 'H-NMR (400MHz , 56475 -d) 610.80 (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-EST" (m/7) : C, H, F,N,0, ) [M+H] FRIE A -
41713555 E - 417,189,

[0996]  Sjitifs] 77
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[0997]  ALEWTTHIH] &

[0998]  (IR,4S,12aR) -7-$83£-6,8- “FHMA-N-(R) -1- (2,4,6- =FHAK) 43) -1,2,3,
4,6,8,12,12a- J\&-1,4-Hr W 3L LR [1,2-a:17,2  -d] kR -9- B ER%

HH

e

H 0 . Hy o : F
; N “OH i HATU ' NN
[0999] HaN A gj/\ H/ﬁ)\
LNZON * v Y F
o Bn F F - Bn
77-A 78
Hy i1
- G
NS F F
= H
7

[1000] I

[1001]  4550-mL (¥ & JEE 3 28 A ZEDCM (10mL) FH A 77-A(0.15g,0.39mmol) « (R) -1- (2,
4,6- = AE) 2% (0.14g,0.78mmol) N,N- — 5% 2. i% (DIPEA) (0.25g,1.97mmol) Al
HATU (0.29g,0.79mmol) o« fEZE WL N, B FE KSR G Y LN 1% I BLIR GV 4E , 5T
Et0Ac (50mL) H , FH9A1 fNaHCO, (2x) B AIINH, C1BENR , JF4Na, S0, AR 48 2 J5 , i
T Ut -BtOAC R RE i 1 A il 4l AW A 5, 19 31 52 E FEA H 77 -BL LCMS -EST™ (m/2)
[M+H] ", S - 538,

[1002] BI%2

[1003] #5450 -mL [ [R] JE BeHE H 25 AN ZETFA (2mL) 1 f¥77-B(0.20g,0.27mmol) o 7E %36 R, 3%
FER BLVRAYD3053 % IR AR W, 378 1 A8 F FEEtOAc HHEt0Ac - 20 %6 Me OHAE e it vk 1) ek
IR R B Al A R A, 15 BIME S 07T 'H-NMR (400MHz , 5477 -d) 610.67 (d, J=8.2Hz,
1H) ,8.22(s,1H) ,6.61 (t,J=8.4Hz,2H) ,5.60 (dd,J=8.1,6.9Hz, 1H) ,4.85 (s, 1H) ,3.82
(t,J=12.2Hz,1H) ,3.71(dd,J=12.4,3.4Hz,1H) ,2.75-2.55 (m,3H) ,1.97-1.57 (m,9H) »
F-NMR (376MHz , 54/ -d) 5-109.65"--111.29(m) ,-111.76--113.09 (m) .LCMS-ESI" (m/z)
[M+H] "SI - 448

[1004]  Sjifs)78

[1005] L E&H7811H %

[1006] (2R, 13aR) -8-F23:-7,9- 5 AR-N- ((R) -1- (2,4,6- =5 AKH) £43E) -2,3,4,5,7,
9,13,13a- J\E-2,5-FF W I ZEMEnE 3 (17,27 4,510 [2,1-b] [1, 3] A A EL-10-
P [
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H o H e 0
[1007] F F
78
H H 2 : F H H o F
7 O\I/\N " “OH H,N : HATU : ‘{/\N 5, H/\: i
. i ’ B i F F
F F
~ o S~
78-A 78-B

[1008]
H oW o F
G S SR DEN
ACN N E £
OH
78
[1009] D&l

[1010]  4550-mLf¥ & JEE 3 26 AN ZEDCM (10mL) FH {1 78-A(0.30g,0.94mmol) « (R) -1- (2,
4,6- = FH) 2% (0.39g,1.87mmol) N,N- — 5% Z ik (DIPEA) (0.61g,4.87mmol) Fl
HATU (0.71g,1.87mmol) o ¥E & T , i # SR NIR A L/INEE B2 [ VR & 0k 4, PR T
EtOAc (50mL) H, FIHIANHINaHCO, (2x) YA FINH, C1HE ¥ , I 42Na, S0, F 1 AL MR Ai 2 )5 , 18
i T e - EtOAC IRERS b AL i AL LD 0, 79 21 2 A 8 [EA P 78 - B LCMS -BST (in/2) -
[MH+H] "5 L 478

[1011] %

[1012] 4550 -mL I 5 & e i 2 NAE 2 )15 (BmL) Hi78-B (0.4¢g,0.84mmol) FlRALEE
(0.4g,2.2mmol) o 5i% [ TR S WINFRES0°C 10004 2 J5 , 4 I MR &4 HIZE0°C , I
AU INERES (4mL) o NN £ 7K (~5mL) , i g R A, FZK PRI E 18, 15 214k & 4078 'H-NMR
(400MHz , & i -d) 612.30 (s, 1H) ,10.59(d,J=8.3Hz,1H) ,8.21 (s,1H) ,6.60(t,J=8.4Hz,
2H) ,5.59 (t,J=7.4Hz,1H) ,5.37(dd,J=9.4,4.1Hz,1H) ,5.31-5.09 (m, 1H) ,4.64 (t,]=
3.0Hz,1H) ,4.20(dd,J=12.9,4.1Hz,2H) ,3.96 (dd,J=12.8,9.4Hz,2H) ,2.21-1.85 (m,
4H) ,1.71-1.43 (m,3H) . ""F-NMR (376MHz , 5 4j-d) 6-110.37 (tt,]=8.7,6.1Hz) ,-112.19(t,
J=7.2Hz) .LCMS-EST" (m/z) : [M+H] "SI - 464

[1013]  SEJiif5179

[1014] L& W7 &

[1015]  (IR,4S,12aR) -7-F£3£-6,8- “SfR-N- (2,4,5- =HAKHIE) -1,2,3,4,6,8,12,
12a- J\E -1, 4- B 2 ke FF[1,2-a: 17,2 -d] ke -9- B Bt iz
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[1017]  DIg1

[1018] %550 -mL (¥[8 JE 5% e AAEDCM (10mL) H1f¥179-A(0.12¢,0.32mmol) + (2,4,5- =
FAATE) B (0.10g,0.63mmol) \N,N- — 7 A2 Z ik (DIPEA) (0.20g,1.58mmol) FIHATU
(0.24g,0.63mmol) o FE IR, L HE S MR G LN o 12 S MR & W0k 46 » FH T-E0AC
(50mL) H, F AT [FINaHCO, (2x) HLAN (FINH, C1E ¢ , I 2Na, S0, T8 IR 4 2 ) , Sl it Fi &
Jor - EtOAC IR IZ - () i S AR KL T, 459 5 52 9 € [B A FR 79 - B LOMS -EST (/) = [M+H] 5
SEWIE - 524

[1019]  ZBER2

[1020]  #550-mL ) [ JECHE M A 3 NETFA (2nL) #H¥179-B(0.15g,0. 29mmol) o 7E & i ,
PRSI 93053 6  HRAR AT S8 I EEOAC B OAc- 20 %6 MeONAE AL TR RE I
LA E AL TR A, (3 S B T9. HoNIR (400MHz, 475 -d) 811.70 (s, 1H) ,10.65-
10.18 (m, 1H) ,8.27 (s, 1H) ,7.26 (m, 1H) ,6.90 (td,J=9.7,6.4Hz, 1H) ,4.89 (s, 1H) ,4.60(d,
J=6.0Hz,2H) ,4.09(dd,J=11.4,2.6Hz,1H) ,3.96-3.66 (m,2H) ,2.68 (s, 1H) ,2.15-1.43
(m, 6H) o "’F-NMR (376MHz , 5 {/i -d) 6120.53--120.85 (m) ,-134.68--136.79 (m) , -142.26--
144.11 (m) .LCMS-EST" (m/z) : [M+H] "SI (& : 434

[1021]  SZjifif580

[1022] AL & WI80H | &

[1023]1 (IR, 4S,12aR) -N- (5-50-2,4- Z9 AR HHE) -7- 8 5:-6,8- ~%4R-1,2,3,4,6,8,
12, 12a- J\Z-1,4-HF 0 A3 e 3R (1, 2-a: 17,2 -d] L -9~ I
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[1025] R1

[1026]  #550-mL ) [ JEC K8 245 A ZEDCM (10mL) 7 [¥180-A (0. 12g,0. 32mmol) « (5-5(-2,4-
RS HI% (0. 11g,0.63mmol) WN,N- 53 i3 ZJl% (DIPEA) (0.20g, 1.58mmol) FHHATU
(0.24g,0.63mmol) o fE SR N, HE SN VRGP LN o 1% [ VR B DI 46 T8 T EtOAc
(50mL) 1, FPHA FINaHCO, (2x) HLRIFINH, CT Sk , JF28Na, S0, T# . e 4 2 )5 , I H
Ft-ELOACIRERR 1 A o il A ML A T, 49 51 2 (1 [ A (180 - Bo LOMS-EST" (m/z) < [M+H] "
SR 541

[1027] JPER2

[1028]  %550-mL A [ 5% i H ¢ AFETFA (2mL) Hf#180-B(0.14g,0. 26mmol)  EZ iR T, 9t
PRSI 3070 B o I A 2V, 38 A FH AEE L 0AC FRET0AC - 20 %6 Me Oy U ¥ FAY ek 2
AR €L AL TR A, 4 B4 244780 . H-NUR (400MHz, 50407 -d) 510.46 (s, 1H) ,8.27 (s,
1H) ,7.40(t,J=7.8Hz,1H) ,6.89 (t,J=9.1Hz,1H) ,4.90 (s, 1H) ,4.78-4.48 (m,2H) ,4.08
(dd,J=11.3,2.5Hz,1H) ,3.95-3.63 (m,2H) ,2.68 (s, 1H) ,2.22-1.51 (m, 7H) . "’F-NMR
(376MHz , & )i -d) 8-113.37(q,J=8.1Hz) ,-116.37 (q,]=8.0Hz) .LCMS-ESI" (m/z) : [M+H]"
SR =451

[1029]  sEjitifsl81

[1030] AL & W81 &

[1031]  (IR,3S,4S,12aS) -3-%-7-#25:-6,8- Z%M-N- (2,4,6- =FAFIE) -1,2,3,4,

6,8,12,12a- J\E-1,4- M 3L g F[1,2-a:17,2  -d] MHE e -9- FHEE %
o] F

HH
[1032] F NS0 F .

No
=
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(o] o
H)~o" : 4 :
DASTIDCM o LiBH,/THF ﬁoH
_ - R
F N N
HO ‘Boc b B Boc
1A 81-C

Boc

81-B
"PPhy, DIAD \ﬁ\
THF, rt.
81-D
0
. O Ny 0 Nanco,
NN NS0 EtOH/H,0
[1033] OBn
81-G
1HHCI= % 1) KOH
2) DBUITol 2)HATU

A o
X
O OBn
H;N
81-H
F

F

H oy 0 F H oy 0 F
H " . H
F N\’m P " F N SN0 F F
O OBn O OH

[1034] *9%1

[1035]  25100-mL A [ K 25 AZEDCM (10mL) F 181 -A(1.0g,3. 7Tmmol) o ¥ [ WIR &
WA ENIZ0°C M2 H N\ — 2 %3 = 5L (DAST) (0.58mL,4. 1mmol) 4R &, fEZE M T, i
PR VR A1/ A Z IR AP0 EDE10°C o 3 D AN FINaHCO, (5mL) ¥ K B o SR I » 44X
JBLVE S P HE0AC (100mL) #% , A B AINaHCO,  Bh7KPe i , I 4Na, S0, T1k  FEIR A Z 5,
3 A O e - EOACAE Sy e MV A ok €2 it 4 Ak B 420, 73 8181-BL LCMS-EST™ (m/z) : [M+
H] " SEiiqE : 274

[1036]  JDYR2

[1037]  #5100-mL f [ JEE Be i 2 N ZETHF (10mL) F1#981-B(0.8g,3.0mmol) fE-78°CF,
W% S SR A ) - 18 i i N YETHE (3. 2mL, 6. 4mmo1) Hf¥I2. OM LiBH, o SR 5 , 1% I B TR
EOFHR AL R TR/ AR5 S OV IR AP Et0AC (100mL) ﬁ%ﬁ,%ﬁﬁﬁm 12 Hh
Ab T ()‘ﬁz&Hz)fWiifﬁﬁ%‘zF FEtOAcEEHUK L 5 4%%%41%1%%%”‘% FK B
H2:Na, S0, T 1  FEMR AR 2 )5 » 183 A% FH O ot - EOACAF Dy e it i Py bkt e i A Ak ke R 40, 15
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381-C.LCMS-EST" (m/z) : [M+H] "SZIliE - 246

[1038] DUR3

[1039]  45100-mL [ JE& B3 26 N FETHF (15mL) F1181-C(0.57g,2.3mmol) = H: B
(1.3g,5.1mmol) FIARHE — FREEI A% (0.55g,3. Tmmol) SR & , ¥4 [ TR S48 H1 Z20°C , [F]
PERE o 0] S BIR A YR8 M in N B R ER — {4 s (DIAD) (1.0mL,5. 1mmol) . 7F % iR
N P HE SROSIR A YD ARG 2 S, 3 O - ELOAC A it M it B4 P el £ 3% Al A1 ik
2,43 581 -D. LCMS-EST™ (m/z) : [M+H] "SZil{E : 375,

[1040] JDIR4

[1041]  [81-D(0.8g,2.1mmol) ZEEtOH (40mL) FF FI¥A T FR NN — /K A ik (0. 6mL) oK e b
REWIININETOC, I HEPE3 /N o 78 1 8RR 2 B A 2 5 , R4 JE T, 79 381 -E . LCMS -EST
(m/z) : [M+H] " SZ{Y - 245,

[1042] PYRS

[1043]  25100-mL A B &S K 28 N AE 4 B (TmLl) 1 HI81-E (0.49g,2. Ommol) F181-F
(0.7g,2.0mmol) o 7] e VR AP H I AFEZK (TmL) H B R 2084 (0. 34g,4 . Ommo) 3R Ji5 , 7E
FIR I HEREZ R SR AR K 1% IR A FEL0AC (50mL) R, FH /K (2x) ¥edsk . FIEtOAC
(1x) ZEBUK ML 5y WL A 5 9%, T4 (N, S0,) IFik 48 581 -G+ F— i
Fd— P4k  LOMS-EST' (m/z) : IM+H] "S2ili{8E : 573,

[1044]  P3Re

[1045] 25100 -mL (¥ [5 6 B 2 AFE4N HC1/ =M 4% (11mL) HHf¥81-G (1.1g,1.9mmol) «
WG EEI T, BLFE R PR G/ ARG 2 5, 43 31 . 0g ) [A144 o 44 1% 7 [A] 44 FIDBU
(1.3g,8.8mmol) T H 2K (10mL) H o i R BIR S INFE 110°C, [FI B B 4E /NI o 7R IR 4
2 )i 3BT F Ok - B OAC AR S e Mt i B R € i 4t A ik x4, 79 1181 -HL. LCMS -EST " (m/
z) : [MHH] " S2i{E - 413,

[1046] JPIRT

[1047]  45100-mL A (B JEE Be3 H 2 A ZETHF (5mL) AMeOH (5mL) HHf#)81-H(0.56g, 1. 4mmol) .
] [ VR A I NN IN KOH (4mL) o R 5 , 78 3 2 NIR &9 LN 38 it i AN
HC1 (4mL) ¥ R RIVR A VIBRAL AL WRAE 2 5 , R R W) 5 H 2R (3x) L2 IR B —F .2,
4,6- = H K% (0.2g,1.3mmol) N,N- 53 Z % (DIPEA) (0.41g,3. Immol) FTHATU
(0.48g,1.25mmol) ¥ T-DMF (10mL) H o FEZ IR N, Fi % X NAR & P02/ N o ZIR & ) HEL
OAc (100mL) % , FIHEAHINaHCO, (2x) JHIFIHINH,C1 (2x) Pl , I H.4Na, S0, 45k o 7E K 4
2 383 e - EOAC O RE R b i itk ali Ak K4 5, #3818 1- T, LCMS -EST ™ (m/z) : [M+H]”
SEIAE - 542,

[1048] JDUES

[1049]1  #550mL I [ JES ot 26 N AETRA (3mL) A ) S NiA81-1 (0. 31g,0.58mmol) o 7E % i
T B NAIR A Y3008 AR IR AR 2 )5, I8 it FEt0Ac -Me OH A fise I (A A € 33 i A0 A 4
i, 12 24k A 981 . 'H-NMR (400MHz , 5475 -d) 610.29 (s, 1H) ,8.31 (s, 1H) ,6.65(dd,J=8.7,
7.5Hz,2H) ,5.05-4.75 (m,2H) ,4.65(d,J=5.6Hz,2H) ,4.11(d,J=12.2Hz,1H) ,3.83(t,]J=
12.3Hz,1H) ,3.56 (dd,J=12.3,3.3Hz,1H) ,2.77 (s, 1H) ,2.25-1.97 (m,2H) ,1.95(d,J=
11.0Hz,2H) ,1.77(d,J=11.2Hz,1H) .""F-NMR (376MHz , 5 1/i-d) 6-108.98 (t,J=8.2Hz) , -
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112.03(t,J=7.2Hz) ,-168.00.LCMS-EST" (m/z) : SLilI{E : 452,

[1050]  sizjifif51]82

[1051]  fLEWI82H %

[1052]  (1S,3R, 4R, 12aR) -3~ -7- £ 4-6,8- 5AN-N- (2,4,6- =HANE) -1,2,3,4,
6,8,12,12a- \&-1,4-HFr W0 L e 3 [1,2-a: 17,2 -d] i -9 Rk

H o} F

124/168 T

H H
ey, N N/\/@\
F* N H
[1053] S 0o F F
H & ou
82
H
H H
H H' o 3
H o] s vl
/.y DASTIDCM N/< LIBH/THF %/N\/ N
LN —_— — F"
HO" \Boco_ g \Bnco -
82-A 82-B e
o
I = "‘m\
%’/ F N‘Bm: M
PPh,, DIAD
THF, r.t.

. NaHCO,
[1054] EtOH/H,0
82-F 826
Hy i
1)HClL= F‘Nm‘)/\\ 1) KOH
N N0 _—
. 2) HATU
2) DBUITo H & OBn F
HyN
82-H
F F

82-1 5
[1055]  BI%1
[1056]  #4100-mL ) [5 JEE e 2 A ZEDCM (6mL) 1 ()82-A(0.6g,2. Immol) o S NE-& 4
AHEE0C A28 H I ADAST (0. 35mL, 3. 0mmol) o 4R J& , 7E =30 N, i #E S SR A 1IN o
ZAIR A ¥ H[E0°C o 3 N i R NaHCO, (5mL) ¥ K B« SR J5 , K BV 45 1 FHEt0Ac
(100mL) % , FH ML AN INaHCO, « 5 K Pe ik , I 4 Na, SO0, T4  AE R 4 2 J , Il il F O ) -
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EtOAC A A Mt v (o e is ¢ 4lifh % 240 15 2182 -Bo LCMS -EST ™ (m/z) : [M+H] "SRl : 274

[1057]  JPIR2

[1058] 25100 -mL A [ JEC K A 25 N AETHF (10mL) Hf#)82-B(0.4g,1.5mmol) . fE-78C T,
P Z IR N A BB I CETH (1.6mL, 3. 2mmol) HH 92, OM LiBH, o SR J , {12 S V7 VB
GO THE AR =R TIP3/ AR 5 S OV IR A Et0AC (100mL) ﬁ%ﬂdﬂ (S YT IDN
K (H ) o FEPAH 23 B85 S5, FHEtOACAEBUK L 43, ¥ IR ALK o3& 5T » KB, OF
ZENa, S0, T M  AE MR AR 2 J5 , 38 3 A58 FH C J5¢ - EtOACAE e It VR IR DRk € 1 4liAb B R ), 453 3]
82-C,LOMS-EST" (m/z) : [M+H] " SZli{Y : 246.

[1059]  DUER3

[1060]  #5100-mL ¥ [5]JEE Be i 25 ALETHF (10mL) HHf#82-C (0.25g,1.0mmol) « = Z& L B
(0.59g,2.2mmol) FIARZ — FIE Y % (0. 24g,1.6mmol) « %R 5 , ¥ [ MIB S WA I E0°C, [4]
I3 o 7] S S TR S ) 248 b i ADTAD (0. 44mL, 2. 2mmol) FEZ T, BdE R RSV
W AW AR 2 J5 I 8 FH O bt - EtOACAE e I ViR PR e 1% 4l Ak % AR ) , 15 31182 - D LCMS -

EST" (m/z) : [M+H] " SEili{f : 375.

[1061]  DR4

[1062]  [182-D(0.35g,0.9mmol) ZEEtOH (20mL) H FIVAR FR I N — 7K & B (0. 3mL) o 44 [ B
IREWIININETOC, I PR3 /N o 78 1 8RR 25 B A 2 5 , IR 4 I T, 19 382 -E . LCMS -EST
(m/z) : [M+H] " SZ{Y - 245,

[1063]  JPIX5

[1064]  45100-mL [ [5 i e i o 2 ANAE 4 (TmL) H82-E(0.21g,0.87mmol) F182-F
(0.3g,0.87mmol) . [\l R NV E P INAALEZK (TmL) H I BRBR 44 (0. 15g, 1. Tmmo1) SR )5

TE I TP A% R MR A W) K Z IR S Y FHEL0AC (50mL) F % , 3F 7K (2x) ¥k . H
EtOAcZEHUKMER 73, AWK I & I, T4 (Na,S0,) I ieds AHM 5i82-GH T T — & i &
BE— B4k  LOMS-EST" (m/z) : [M+H] "S2il{E - 573,

[1065]  JDIR6

[1066]  #5100-mL 7[R JES B F 368 ALE4N HC1/ M4z (5mL) F1A82-G (0.49g,0.86mmol) .

RE TR T B RNV A /NS S EIRGE  J5 » £330 . 4g Iy H [RI4A  F 1% H (] A& FIDBU
(0.6g,4.0mmol) ¥ T F 2K (10mL) H K 1% S MR SV INFAZ110°C, [FI I $i 1 /N o 7E A 4
2 )5 I A% O - BOACE i M A B €2 4% i A ik 39 , 19 31182 -H, LCMS -EST ™ (m/
7) : [M+H] SR - 413,

[1067]  JPIRT

[1068]  25100-mLF 5 JES B3t o 2 N FETHF (5mL) AIMeOH (5mL) F1f182-H(0.2g,0.49mmol) -

SRIG S AR BT N2 R NIR A1/ GBI NN HCT (1. 5mL) ¥ ) MR A PRk - R
G, R E WK 3x) LA K HHRE—F.2,4,6- =H K H M (0.15¢,
0.95mmol) N,N- — SN % 2 ik (DIPEA) (0.31g,2.4mmol) FIHATU(0.36g,0.95mmol) ¥ FDC
M(10mL) H1 o FEZ W R, B HE 1% R SR A P02/ N IR S EL0Ac (100mL) FokE , F AN
[RINaHCO, (2x) HANIKINH,CL (2x) BRI H.Z4Na, SO, T-1 . FEVR A5 2 J5 , il it FHC bt -EtOAc

Hﬁﬁiﬁxiaﬁﬁ’é Sl AL KA 5, 1559182 T LCMS-EST ™ (m/z) « [M+H] " SZiliff : 542.
[1069] 5 EES
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[1070]  Z550mL I [ JE ot 26 N AETRA (3mL) HH ) S MiA82-1 (0. 22¢, 0. 41mmol) o 7E % i
T B NAIR A Y308 AR IR AR 2 )5 I8t FE t0Ac -Me OH A fist = (A A €2 3 i A0 A 4
I 15 4k A 982 . "H-NMR (400MHz , 5.4/ -d) 610.25 (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=144.8,72.3Hz,6H)
F-NMR (376MHz , & {/i -d) 6-108.98 (t,J=8.2Hz) ,-112.03(t,J=7.2Hz) ,-168.00.LCMS-
EST" (m/z) : SEH : 452,

[1071]  Sjiifs]83

[1072]  fL&H83 11l %

[1073]  (1S,4R,12aS) -3,3- — i -7-#23£-6,8- 5% AC-N- (2,4,6- =FHAEH ) -1,2,3,4,
6,8,12,12a- J\E-1,4-MrilE B ZERE - [1,2-a: 17,2 -d] mb s -9 - H it Jiz

F

X,

[1074]
[+]
H/~0
LN
HO' \BOC
83-A
0
o]
PPh,, DIAD
THF, r.t.
[1075] St

NHCI = & F*)gj/\" X N0
[ ————— N
X"Ng

2) DBU/Tol H

0 F

SN N
b S F —F
0OBn

o
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[1077]  25100-mL A 5 JES o i 26 ACEDCM (20mL) HH {83 -A (1.0g, 3. Tmmol) o ¥ S N VR &
WIAHIZE0C 2 1E H I ADess -Mart inid ke (1.8g,4.2mmol) ARG, 1E =0T, ik [ B
TR SIS/ AEWRYE 2 5, i85 F C b - EOAC A g vl Jid VA P bR ok 0 38 4l Ak Bk ), 755
83-B.LCMS-EST" (m/z) : [M+H] "SZ{H : 270,

[1078] JPIX2

[1079]  45100-mL 1[5 )& e i 22 AFEDCM (15mL) H#183-B (0. 85g, 3. 2mmol) o ¥ R MR &
WA HIZ0°C A28 I ADAST (1.5mL, 11.3mmol) SR 5, fE IR T, Bk [ MRS 1%

W 1ZIR G FNE0°C o 4 I AN INaHCO, (5mL) ¥ K [ L SR )5, ¥ S BV 49 FHE tOAc
(100mL) # B , FA LA FRINaHCO, « 7K B¢ , I 4Na, SO, T  FEIRAE 2 J5 , 3@ i s FH 2 bt -
EtOAC A A Mt v e sk € it 4t A b 3% 240, 43 81183 -Co LCMS -EST ™ (m/z) : [M+H] Szl f : 292

[1080] DUE3

[1081]  #5100-mL [ [&] JES kIR 2 N FETHF (6mL) H11¢183-C (0.44g,1.5mmol) . f£-78C T,
P Z R N A BB I ETHF (1.6mL, 3. 2mmol) HF 2. OM LiBH, o SR J , {12 S V7 VB
G THE AR =R TIP3/ AR T S B RONVTR G %)ﬂEtOAc(lOOmL)ﬁ%ﬂdﬂ =LY IPN
K GBUHH,) o FEPAH 73 B8 2 J5 » FHEtOACAEBUK L 43, ¥ I ALK o3& 9T » KB, IF
ZENa, SO, T M AR AR 2 J5 , 38 1 A58 FH C ¢ - EtOACAE e It VR IR DRk € 1 4liAb B R ), 453 31
83-D.LOMS-EST" (m/z) : [M+H] " SZli{Y : 264.

[1082] JDIR4

[1083]  £5100-mL ) |5 S et 26 ALETHE (10mL) Hf#83-D(0.17g,0.65mmol) « = HL Bk
(0.37g,1.4mmol) FIARZE — FIEE Y % (0. 15g,1.0mmol) « %R , ¥ e MIR S WA HI 2 0°C, [H]
IR o 1) SON TR A T A8 M i ADTAD (0. 28mL, 1. 4mmol) o fE SR T, #tHE I MR S5
W AEWRAR 2 J5 I 8 FH O bt - EtOACAE e I ViR I PR e 1% 4l b % AR ) , 15 51183 -E. LCMS -
EST' (m/z) : [M+H] " S2ilifE - 393

[1084] JDIX5

[1085]  [f]83-E (0.25g,0.64mmol) EEtOH (20mL) H VAR F NN — /K& B (0. 3mL) o K5
FEIREPIINRZETOC , [F I 45 41 3/ N o 7RI S8 BR WA 2 J5 , WR 4 I8, 75 183 -F . LCMS -
EST' (m/z) : [M+H] "S2ilifE : 263

[1086]  PURe

[1087] 25100 -mL [ 15 J& BE R H 28 A 7E 2 (Tml) H11983-F (0.18g,0. 69mm01)$n83—G
(0.324g,0.69mmol) . 7] J YR A9 HR I ANTE /K (TmL) H FIBRER SN (0. 12g, 1. 4mmol) 4R
Ja . EER T HEZ R MR G K ZRA #@JﬁHEtOAc(50m>%ﬁ%ﬁﬁﬂ</5’ﬁ/féoﬁﬁ
EtOACEEHUK LR 77, H WL & I T8 (Na,S0,) HH i A 83 -HAH T~ — B Hhifi 7
BE— B4k JLOMS-EST" (m/z) : [M+H] "2l & : 591 .

[1088] JDIRT

[1089]1  45100-mL [ [R JiE B3 b 28 AFE4AN HC1/ M4 (3.8mL) F183-H(0.4g,
0.68mmol) AR5 , FE I T, Pk S SR S 1IN AR 45 2 5, 15310 . 35 f oh Rl 44 o 4 i%
th A 4AFIDBU (0.51g,3. 3mmol) AT FF 28 (10mL) H 1% IR E IR E110°C , [F] I 4 b
L/ o FE MR 4 2 S, 38348 B O b - ELOA A o e It i () PRkt 23 Ak ik R 4, 1932183 - 1.
LCMS-EST" (m/z) : [M+H] " S : 431,
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[1090] 5EES

[1091]1  £5100-mL ¥ [5 JES B3 H 2 A\ 7F THE (5mL) AIMeOH (5mL) H(£183-1(0.2g,0.47mmol) .
) [ BVRA PR IININ KOH (1. 4mL) 3R )5 , 72 I FHEHEZ R MRG0 1IN o 8 in N IN
HC1 (1.4mL) ¥ [ BUR-EYIERA - FEIRAR I, AR AR5 W R (3x) FLZ K K HHIR I —F .
2,4,6- =K ERZ (0.14g,0.91mmol) N,N- — 5% 2. i% (DIPEA) (0.29g,2.2mmol) F1
HATU(0.35g,0.91mmo1) % F-DCM (10mL) H o EZ IR N, i FEZ IR S P2/ N B iZ IR A )
FEtOAc (100mL) #F , F HLATFINaHCO, (2x) HEFIFINH,C1 (2x) Pk , IF H.4Na, S0, T4k . 7£
Wl 2 Ja , 3Bt 2 bt -EtOAc iR iR b A (o i 4l Ak ¥4 5 , #5383 - T LCMS -EST" (m/z) :
[M+H] "534 : 560

[1092]  JPIX9

[1093]  #A&50mLI¥) [& B B 26 N AETFA (3mL) H 1 e v 483 -7 (0. 18g,0. 32mmol) o 7F % iR
N PR R MR A 305 B AR R Y6 2 )5, il FHEt0AC -Me OH I RE R b A% 2 ik 24k K 47
I, 153 2 A E R LA 483 . TH-NMR (400MHz , 5475 -d) 610.29 (d,J=6.1Hz, 1H) ,8.34
(s,1H) ,6.65(dd,J=8.7,7.5Hz,2H) ,4.83 (s, 1H) ,4.72-4.58 (m,2H) ,4.36-4.10 (m, 2H) ,
4.05(t,J=11.5Hz,1H) ,2.97(d,J=4.4Hz,1H) ,2.49-2.08 (m,3H) ,2.12-1.94 (m, 2H) . "°F-
NMR (376MHz , 504/ -d) 6-92.32(ddd, J=225.6,22.5,9.1Hz) ,-107.64--109.54 (m) ,-112.05
(t,J=7.0Hz) ,-114.67(d,J=226.7Hz) .LCMS-ESI" (m/z) : SZIl{f : 470.

[1094]  Sjitif184

[1095]  fL&Wn841rIHil &

[1096]  (1S,2R,4S,12aR) -7-$2%:-2-HK-6,8- ~&L-N- (2,4,6- =HAEHIL) -1,2,3,
4,6,8,12,12a- \&-1,4-HF 0 B FE —MEmEH[1,2-a: 17,2  -d] AL -9- HA i iz

[1097]
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H
H," O
HO H ] o
Iy /0 DMP A 4 Tebbe KM it /< Hy S ,/<
N < = N o —_— . \Boco_
o= Bo
Boc Boc
84-B B84-C 84-D
84-A
2 o
HN H H
H S
LIBH,/THF . N
- N \OH _— Boc O
- PPhs, DIAD
THF, r.t.
84-E
:H S
B N\ "\
Boc
84-G
[1098]
Hy ©
NaHCO, Bm: NHCI= % 3 NN o,
N
EtomH,o = S A
2) DBU[Tol H .
n
84 84-J

MKoH TFA
Quau ,_-
F

H;N

mﬁa@

[1099] 1

[1100] Q/\IOO mL ) 5 JEC o R 268 N ZEDCM (20mL) A )84-A(1.6g,5.9mmol) o Ff S NV A
WA HIZ0°C 212N ADess-Mart inid il (4.9¢,11.7mmol) SR 5, FE IR T, i FE R N
TR AW/ AEIRYE 2 5, 385 F O e - EOAC A Dy il i Y 1 ok 6 18 At Ak B 3 ), 75 5]
84-B.LOMS-EST" (m/z) : [M+H] " SZli{Y : 270.

[1101]  JPIX2

[1102]  £5100-mL A 5 JES o i 26 ALETHF (30mL) Hf{84-B (1.3g,4.8mmol) o ¥ S N VR4
YA EI 2 0°C 88 N A Tebbeidl 51l (7 H 2K H10.5M,19. 4mL, 9. Tmmol) SR 5, TE =R T,
PSR A W2/ N IR S AV EIE0°C o i N AN FINaHCO,, (5mL) YK S S o £E %3 T
FWEFE SR AW 1508, H i i 7 o U8 . FHDCM (2x) Peik e 0 o 78 31 25 ik i & 1
JETBL, 38 LA O e - Bt OAC AR Dy 3 Jid Y7 e P € 3% 4 Ak ik x40, 75 31184 - C . LCMS -EST ™ (m/
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z)  [MHH] "SI {E - 268

[1103]  DUR3

[1104]  [1184-C(0.9g,3.4mmol) fEELOH (20mL) H A7 (FIN, W) s APd/C (0.18g) -

FEH, N, PR Z IR A3 /N o S8 IRk i VR A9, I IR A, 15 21084 - Do LCMS-EST" (m/
z) + [MHH] " SEl{E - 270,

[1105]  DUR4

[1106] #5100 -mL {1 JES eI H 2 N ZETHF (6mL) )84 -D (0.9¢,3.3mmol) . E-78°C T, i
PEAZ R IR AW o 18 18 M I N ETHF (13 2mL, 26 4mmo1) FH 2. OM LiBH, o SR J , {12 S5 o7 VB
EYTHE, A EIR RS /N SR )5, FHEt0AC (100mL) ﬁﬁ%%)ir“/tm% FAS M Hb A K
(B HH,) AEPIAE SN B 2 )5 FHEtOAC KUK PEZ Iy, 9—’%%%#%&%“‘#?@7ﬁ%?ﬁ%,#
Z:Na, S0, T  AE MR AE < 5 , 38 I A5 F O e - ELOAC /R gl i i 4 RO €33 4B Ak SR R ) , 159 3]
84-E.LOMS-EST" (m/z) : [M+H] " SZli{Y : 242,

[1107]  JPIX5

[1108]  45100-mL [ JE& B3t 26 NAETHF (15mL) F1(1)84-E (0.4g,1.66mmol) « = H
(0.96g,3.6mmol) FIARZK — FHEE VA% (0.39¢g,2. Tmmol) R & , Bt S MR &4 E F0°C, [H]
I o 1) S N IR A Hh 8 18 3 in ADTAD (0. 7mL, 3. 6mmol) o 7E =I5 , B Rk S MR & it
W AEWRAE 2 ) 38 A8 O ot - EOA A e I A el € ik 4l AL 7R R W, 759 3184 -F . LCMS -
EST" (m/z) : [M+H] " S23ME : 371

[1109]  P3Re

[1110]  [5]84-F (0.55g,1.5mmol) ZEEtOH (20mL) H (A I\ — 7K & ik (0. 3mL) o4 e 3
RAEMINFAZETOC, IS 5 BE3 /NI o AE R I Ik 22 WA 2 )i , ¥R 4 E 7, 19 3184 -G LCMS-EST
(m/z) : [M+H] " SZ{Y - 241,

(11111 PIRT

[1112]  25100-mL ¥ [5 Ji B 2 A 7E S B (10mL) H1184-G (0.35g,1.4mmol) F184-H
(0.5g,1.4mmol) o[ J % JiE A P 18 pe st iIn A 7E 7K (10mL) H (R R 8 (0. 24g, 2. 8mmol) &

SR TEZT N B b MR SR A Z IR A ELOAC (50mL) ke, 3 FK (2x) ek .

FHEtOACZE UKL 53, K G WL 5 & 3, T4 (Na,SO,) FF ik 4i AR 584 - TH T F — 2 i
Fdk— 544k  LOMS-EST™ (m/2) : [M+H] "2l - 583.

[1113]  DURS

[1114] 25100 -mL 0 [5 & B b 38 N #E4N HC1/ W&z (8.2mL) H#I84-1(0.84g,
1.4mmol) ARJG , ZE SR T, Bt bk SRS /NN AL MRS 2 J5 , 1530 . T4 b 1A 44 . 1%
Hh ] R FIDBU (1. 1g,7. 2mmo1) ¥ T B 2 (10mL) H o 5% e SR A I EE 110°C , [R]I HE$E 1
NI o AE AR 2 B AE FH O - EtOAC AR Do e vl ) okt ik Al A 7k R ), 19 51084 - T .
LCMS-EST™ (m/z) : [M+H] "S5l {H : 409.

[1115]  PIR9

[1116] 25100 -mL 1[5 i Btk T 255 A ZE THF (5mL) FMMeOH (5mL) Hf#)84-7 (0. 4g,0.98mmol) «

A [ VR AP NN KOH (3. 0mL) o 88 )5 , 72 i F I % R MRG0 /N o J8 e in N IN
HC1 (3.0mL) ¥ [ BB VIR - FERAR I, B AR 5 W R (3x) FLZ K K HHIR I —F .
2,4,6- =& K P IM (0.32¢,1.96mmol) N,N- ~F % 2 (DIPEA) (0.63g,4.9mmol) Al
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HATU(0.74g,1.96mmol) ¥ F-DCM(10mL) . 76 =8 T , Bl PE 1% N IR W2/ B Z IR &)
FEtOAc (100mL) % , F YA 1INaHCO, (2x) HEANFKINH,C1 (2x) BE ik , I H.ZNa, S0, T4 . 7E
W4 Ja @ ke - EtOAcEI’JEiH)LJ:EI’JH@. S 41 AL KA 5, 1551184 -K . LCMS-EST " (m/z) :
[M+H] "SI : 538

[1117]  PI%10

[1118]  4550-mL 1 [BJEE eI 3 A AETFA (6mL) H1 184 -K (0.5g,0.93mmol) . £ 5 iR T ,
PR VIR 3000 AL W Y5 2 )5 8 FHEt0AC-MeOH Rl I E At it 4lif b K I, 75 3]
1444984 . "H-NMR (400MHz , 501/ -d) 610.37 (s, 1H) ,8.28 (s, 1H) ,6.65 (t,]=8.1Hz, 2H) ,
4.80(s,1H) ,4.77-4.52(m,3H) ,4.08(d,J=13.1Hz,1H) ,3.88(d,J=12.3Hz,1H) ,2.47(d, ]
=3.2Hz,1H) ,2.35(s,1H) ,2.16(ddd,J=14.3,11.2,3.6Hz,1H) ,1.93-1.57 (m,3H) ,1.29-
1.19(m,1H) ,1.17(d,J=7.0Hz,3H) . "F-NMR (376MHz , %1/ -d) 6-109.24,-111.98.LCMS-ESI
" (m/z) : SLIIME - 448.

[1119]  SEjiif5185

[1120]  fL&H85 1) &

[1121]  (6aS,7R,11S) -1-¥3%£-2,13- —44L-N- (2,4,6- =@ A F ) -6,6a,7,8,9, 10,
11, 13- )NE-2H-7, 11 -#r 3 FE S e (17,27 : 4,5 LB [1,2-a] 451 - 3 - FH k%
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F
HH i
N
1 Yo F F
0 OH
85
LE\’,COOB COOEt COOEt
s “!H "y
J " NIS BuzSnH, AIBN H 1) H, PdiC, HCI
N> DMSO,H,0 . NT"‘ \ NT‘“ 2) Boc,0
aanl Hd 5
PH | Ph HO Ph
85-A 858 85-C
COOEt COOEt COOEt
"4 _CICSOPh ‘1l BuSnH i LiBH,
Ne. T we N. AIBN N = =
5 Boc 5 Boc “Boc
HO PhOSCO
85-D 85-E 85.F
[1122]
1) HoNNH,
. 0\ COOE!
OH 2)EtO SN 0 , NaHCO,
- PhthNH N;\:@ O OBn 854 N
N PPhs, DIAD * oy 3)HCI
“Boc N_ O 4) DBU
“Boc
85-G 85-H
HH HH i I
F o COOE N N
1) KOH N H
N AN, 2) 2,4,6-F3BnNH,, HATU, DIEA X F F
H O OBn i O OBn
85-J 85K

H 0 F
;= \
NN F F
H o on
85

[1123] D1

[1124]  ZE=E N, Pi$E85-A (1100mg, 3. 855mmo1) FEDMSO (6mL) Fl17K (0. 75mL) H fIVE W, 7]
IF I AN - 5% FE 8 3V % (885mg, 3. 934mmol) o ZE2/NIE 22 5, AN 573 A0 BN - Bt 358 i Pk P
(88mg,0.391mmol) , H7EZE L NI AT R FIR S . 5/ B R 48 ) ) VR & 4
EtOAcHi B, I FI10 % aq. Na,S,0, 7 fllaq . NaHCO VR KR A4 (~1: AIR ) Tedk , SR 5
FH7K (B — 2835 7K) Wek « £ FHEtOAc B MUK ME R 4 I » A WL 736 9%, T4 (Na,S0,) JFK
95 o 38 15 T 8 95 - B OAC AR g 5 VA F bRl € 8 40 £ 5% 230, 75 5185 - B 'H-NMR (400MHz,
CDC1,) 87.51-7.44 (m,2H) ,7.33-7.17 (m,3H) ,4.22-4.05 (m,2H) ,4.02-3.86 (m,2H) ,3.77
(d,J=5.3Hz,1H) ,3.54-3.44 (m,1H) ,3.27 (t,J=4.5Hz,1H) ,2.75-2.66 (m, 1H) ,2.30
(dddd,J=14.8,13.1,7.2,5.8Hz,1H) ,2.14(dddd,J=14.8,13.0,6.1,2.1Hz,1H) ,1.97(d,
J=8.9Hz,1H) ,1.58-1.46 (m,1H) ,1.45-1.34 (m,4H) ,1.24(t,J=7.1Hz,3H) .LCMS-ESI" (m/
2) 1 C g, INO, (¥ [M+H] " iR:# : 430 . 1 S {E : 430.0.
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[1125]  PYR2

[1126]  FF100°C F,$i#-85-B(993mg,2.313mmol) JAIBN (305mg, 1.857mmol) A1 =T HE 4k
% (1392mg, 4. 799mmo1) ££ F 7% (15mL) H BVE L 7E2/ NN 2 S F 1% S TR B v B 2
i, FHEtOACHARE , 3 F /KRR /K Wit o £ FHELOAcREBUK MR o3 2 S5 ¥ WL oy &5 5, T8
(Na,S0,) F-¥ 44 o 183 A5 FH L 45t - BT OACHE Ay B i DRk e i AL Tk 4240 , 19 185 - C. 'H-
NMR (400MHz,CDC1,) 87.57-7.49 (m,2H) ,7.32-7.23 (m,2H) ,7.23-7.15 (m, 1H) ,4.24-4.02
(m,2H) ,3.97(q,]=6.7Hz,1H) ,3.83(d,J=5.1Hz,1H) ,3.48 (t,J=4.6Hz, 1H) ,3.19-3.04
(m,1H) ,2.58 (p,J=4.0Hz,1H) ,2.30 (dddd,J=14.7,13.1,7.0,4.5Hz,1H) ,1.98(d,J=
11.2Hz,1H) ,1.64 (tdd,J=13.3,6.2,2.6Hz,1H) ,1.49-1.33 (m,3H) ,1.37(d,J=6.7Hz,
3H) ,1.32-1.26 (m, 1H) ,1.23(t,J=7.2Hz,3H) .LCMS-ESI" (m/z) : C,gH, NO, [ [M+H] FE IR A :
304.2;SEM{E :304. 1,

[1127] PR3

[1128]  #EH, SR T, HEFEAEELOH (25mL) H1)85-C (725mg, 2. 39mmo1) A120% Pd (OH) ,/C
(351mg) 5 7E W&k (0.9mL) T #JAN HCIHITR &Y fE2/NIN 2 5, g S SR 54 » I Wk 4
JEIR . LOMS-EST" (m/z) : [M+H] " #E IR {H : C  H, NO,: 200. 13 SZME : 200. 1. fEKE R AR A 5 2K
(x2) K Ja , £ =00 T HEFEAETHE (15mL) F B R P MBoc,0 (720mg , 3. 299mmol) , [A] i
JAN,N- 5 R 2k 2. % (DIPEA) (1.2mL,6.889mmol) o fE /NI 2 J& , F /KB IR BLIR 540
FEHEt0AC (x2) ZEHL . A8 K Bei A LAY 2 )5  F5 5 FR I ZE ) T4 (Na,SO,) Ik 4 - i
A FH ¢ - EtOACVE Wk Ly 1 DU €4 3% (£lash) Aifb ik A1, 13 31 2 IR e i 5 # 7VR
£ ¥#185-D. 'H-NMR (400MHz, CDC1,) 64.42-3.97 (m,5H) ,2.62(d, J=5.6Hz, 1H) ,2.45-2.26
(m,1H) ,2.25-2.15 (m,1H) ,1.80 (td,J=13.7,6.7Hz,1H) ,1.66 (dd,J=12.3,6.6Hz,2H) ,
1.55-1.70 (m,2H) ,1.47 (s,2H) ,1.42(s,7H) ,1.28(dt,]=9.5,7.1Hz,3H) .LCMS-ESI" (m/
2) : C, H,NO T [M+H] L1 : 300 25 S E 299 7

[1129]  DIR4

[1130]  7F0°C N, [n185-D(568mg, 1.897mmol) FARLEE (0.25mL,3.091mmol) FETHF (5mL) H1 ]
R I\ SR B R RS (0. 3mL, 2. 169mmol) , FAR PR AE AT /E0°C N ~ 304>
P25 M3 AFIaEE (0. 3mL, 3. 709mmol) FISLALAR R A (0. 3mL, 2. 169mmol) « E0°C
NS/ SIR N VNN 25 IR GG IR S0, HoR R D3 T ELOAC UK £ 70 BH
JZZJA» ~0. IN HC1 LA KINaHCO, 7K UM sh /K Ye i A BL L 20 o £E FHEtOAC A HUK 1 4%
7 e KB I BIA NI T (Na,S0,) FHK 4 o 3B L A8 FE t0Ac/ CRe A e i i Y DLk ¢
W alifk 5k A9, 13 8185-E. 'H-NMR (400MHz ,CDC1,) 87.47-7.37 (m, 2H) ,7.30 (t,J=6.9Hz,
1H) ,7.11(dd,J=8.0,4.0Hz,2H) ,5.54 (dt,]=9.0,4.9Hz, 1H) ,4.50 (dt,]=9.8,5.3Hz,
1H) ,4.35(dd,J=21.4,5.0Hz,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=9.4,7.1Hz,
3H) s LCMS-EST" (m/z) : C,,H, NOSH [M+H] "FE iR {H : 436 25 SLIE : 435. 8.

[1131]  JPIX5

[1132]  FF100°C F, i #-85-E (602mg, 1.382mmol) JAIBN (182mg,1.108mmol) A1 =T & ZE 1k
% (608mg , 2.096mmo1) £ F % (8mL) H (VR 540 o £E L/ INI 2 I » IR A 2% S LR 50 » R ik
RYIETELOACH, Z J5 KRR K ek £ FHELOACEE UK YE R 43 2 )5, 465 IR A IOy
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T (Na,S0,) Fk 4 LA FHEL0Ae/ CUe ' i it v ) PR € 1% i AL B R ) » 19 31 S e e
MR A (1985 -F . "H-NMR (400MHz ,CDC1,) 84.37-4.06 (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,H, NO, [ [M-C, H +H] " FRIR(E : 228 . 1; S «
227.9,

[1133]  PYRe

[1134]  °K85-F (420mg) FH&lfk , FEAEOC R HEFFAETHE (1. 5mL) FH 24K K185 -F, [R IR I
FETHF (1.5mL) H 2. OM LiBH, o fE6 708 22 Jm , £ 50 P HHZIB S W17/, IF HAE =R
TAIN S AMEETHE (1. 5mL) H¥12.0M LiBH, o 753 N 23/ 2 5, BN 573 4M ) #E THE
(3mL) H1 492 OM LiBH,, FF 4 FEAF BRI S0~ T2/M o AE0°C N S HZ R B &4 [
1IN K, It — 2 KRS, FHEL0AC (X 2) ZEIU™ 1) o ¥ ZE U F K i, 5 0F, T
(Na,S0,) F-¥ 4 o 183 A5 FH L 45t - BLOACHE Ay Bl i DRk e 1 AL Tk 424 , 19 #1185 -G 'H-
NMR (400MHz,CDC1,) 64.12 (t,J=5.3Hz,1H) ,3.99 (dd,J=12.0,7.9Hz,1H) ,3.85(dd, J=
8.0,4.7Hz,1H) ,3.73(dd,J=11.9,1.4Hz,1H) ,2.28(d, J=4.6Hz, 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) : CH, NO, ] [M-C, H +H]"
i {H :186.1; S E - 186.0.

[1135]  JDIRT

[1136]  7E0°CIE, Hi+:85-G (198mg,0.820mmol) 4 7 — F ik V% (200mg, 1 . 359mmo1) Al
PPh, (488mg, 1.861mmo1) fETHF (10mL) H AL, A I ADIAD (0. 36mL, 1.828mmol) - £0°C
3070 %h A, fE SR N HHZIR ST/ W45 S SR A, I I8 1L A F 2 e -EtOAC Ry
3 T 0 AR €238 AL 5k A, 5 85 -, L 5 i S 44 (K0 I8 44 . TH-NMR (400MHz,
CDC1,) 67.82(dd,J=5.4,3.1Hz,2H) ,7.69 (dd,J=5.4,3.1Hz,2H) ,4.46 (s,1H) ,4.19 (m,
2H) ,3.95(s,1H) ,2.31-2.14 (m, 1H) ,2.05(d, J=16.5Hz, 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) : [M+H] BRI {H : C, 1, N,0,:371.2; 5K
MI{E :370.8.

[1137]  JDIX8

[1138]  7E=UE N, M85-H(270mg,0.729mmo1) FEEtOH (12mL) H ¥ 338 i N 7K 4 ik
(0.145mL,3.083mmol) , FAETOC R 45 B HIF M £ 1. 5/ 2 J5 , #5 %R SR A 20
'C, I LT (30mL) FRE, Z JGAE0C R HhE L/ G VIR G, IR AR IR K TR AR VA
TCH,CL,H FF i i ABR 25 — Be AN VE ) B W 4 15 B DB AE S50 N 4 5585-1(257ng,
0.742mmo1) FIFE7K (3mL) FIEtOH (3mL) H f{INaHCO, (131mg, 1.559mmo1) VRA R AR 1E 1/
I 5 iR S YR KRR, 3T FHEt0Ae (x2) ZEHX . A2 FU/K BRI ZE I )5 KA B
E I, A (Na,S0,) FEH A o 17 % RPITECH,CL, (2mL) VIR IINAE AT (6mL) H 71J4N
HC1. fE R N 1. 5/NN 22 )5 , R R 4 o1 5 F 2R IE 2K - AE 100 C IR H » S FF AR R P A
DBU (0.6mL,4.012mmo1) 7£ 2K (5ml) (IR & 4 o £E 1N 2 J5 , I 53 4RI DBU (0. 3mL,
2.006mmol) , FFAE100°C F Tt FH IR AP L/INE o AEIRAE 2R G 5, il A FIEt0Ac -
20 % MeOH/EtOAcHF: Ay B it i Ay B iak €441 4 A6 5% A0, 79 21185~ T« "H-NMR (400MHz , CDC1,) 6
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=9.8Hz,
1) ,5.10(d,J=9.8Hz,1H) ,4.44-4.28 (m,3H) ,4.23 (t,J=13.0Hz, 1H) ,3.99 (ddt,J=
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10.2,6.3,3.6Hz,2H) ,2.44-2.36 (m, 1H) ,2.29(dt,J=11.6,5.3Hz,1H) ,1.84(dt,J=10.8,
5.3Hz,2H) ,1.77-1.61 (m,3H) ,1.57(d,J=11.7Hz,1H) ,1.48(ddd,J=20.9,12.3,5.5Hz,
1H) ,1.38(t,J=7.1Hz,3H) .LCMS-ESI" (m/z) : C,H,,N,0. 1 [M+H] " HEIEAH : 423 . 2 3 ST -
423.3.

[1139]  JPIX9

[1140] 728N, #64E85-T (214mg, 0.507mmol) £F THF (4mL) F1MeOH (4mL) H (¥R &4, 7]
BN IN KOH (1. 1mL) « 7E3043 8 2 J5 » ¥ [ RV A ¥ 46 22~ 1mL, FJIN HC1 (~1.2mL) &
1, 3 F £ KRR RE , 2 5 FICH,CL, (20mL x2) ZEHL K& FH A B T8 (Na,S0,) F ik 4h , 15
FIFAER . LOMS-EST" (m/z) : C,,H,,N,0, ) [M+H] "HE 8 # : 395. 25 SLIE : 395. 3,

(11411 FE=ET, HEHER (199mg,0.505mmol) 2,4,6- =& 7 H &L (130mg,
0.807mmol) FAHATU (304mg,0.800mmo1) 7ECH,C1, (6mL) 1 FIVEAH , [Fl B HINN, N- — S5 A 2
Z. % (DIPEA) (0.62mL,3.559mmol) o 7E3043 81 2 & » W45 S MR &4 , HA 7R R ¥ TEL0AC
o, FH AR FINH, C LK TR (x2) M FINaHCO, /K R (x2) A1 3R /K ek o 76 FHEtOACZE UK M
oy )5 K PIFE HL o6 FF 18 (Na,S0,) FF k4 o il 1d {8 FHEt0Ac - 20 %6 MeOH/EATE Jy i
PO 1) WU €438 (£1lash) SiA6TR AW, 73 5185 -K. 'H-NMR (400MHz ,CDC1,) 810.40 (t, ] =
5.7Hz,1H) ,8.42(s,1H) ,7.68-7.54 (m,2H) ,7.33(ddd,J=7.7,6.3,1.5Hz,2H) ,7.30-7.26
(m,1H) ,6.74-6.60 (m,2H) ,5.37(d,J=10.0Hz,1H) ,5.17(d,J=10.0Hz,1H) ,4.76-4.57 (m,
2H) ,4.46(dd,J=6.0,4.3Hz,1H) ,4.34(t,J=12.4Hz,1H) ,4.07(dd,J=12.4,3.6Hz, 1H) ,
3.91(dt,J=12.4,3.9Hz,1H) ,2.52-2.44 (m,1H) ,2.32(dd,J=11.8,6.2Hz, 1H) ,1.92(dt,]
=10.7,5.4Hz,1H) ,1.83-1.70 (m,3H) ,1.67(d,J=11.7Hz,1H) ,1.52(dddt,]J=25.5,17.0,
11.8,5.3Hz,2H) . "°F-NMR (376MHz,CDC1,) §-109.15(dg,J=15.0,7.5,7. 1Hz,1F) ,-111.85
(t,J=6.8Hz,2F) .LCMS-EST" (m/z) : C,oH,.F,N,0, [ [M+H] "B i : 538. 23 LM : 538.. 3.
[1142]  JPEE10

[1143]  fE%JE T, K85-K (187mg,0.348mmol) ¥ T =4 £/ (3mlL) Hf , FEAE =R FHE#E . 72
VNI 2Z S5 B R 4, IR R AR T CHL,CLL R o #E FHOL IN HCL PR B 2 )5 » H
CH,C1, (x2) ZEHUKMER Iy AW & 5, T8 (Na,S0,) FF i 4 o 3 1 Af F ZECH,CL, 1 1
CH,C1,-20 %6 MeOH{E A5t it 4 ) DR dak 2 1 4 A0 5% A2 ) , 19 31 150mg (96 %) BIAL A 485 . di it A
PR (10mL) H o 45 i 0t — B Al 5485 , 19 2146 & 485 . 'H-NMR (400MHz ,CDC1,) §12.09
(s,1H) ,10.39(t,J=5.7Hz,1H) ,8.36 (s,1H) ,6.74-6.48 (m,2H) ,4.64 (d,J=5.7Hz,2H) ,
4.59(dd,J=6.1,4.4Hz,1H) ,4.36-4.18 (m,2H) ,4.12(dt,J=12.4,4.1Hz,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) . ""F-NMR
(376MHz,CDC1,) 8-109.23 (ddd,J=15.1,8.6,6.0Hz,1F) ,-112.02(t,J=6.9Hz,2F) .LCMS-
EST" (m/2) : CyoHy F N0, 1 IM+H] "R IR : 448 . 25 S : 448 3.

[1144]  Sjiif5186

[1145]  fLEH8611)H &

[1146] (IR, 3S,4R,12aS) -7-#K-3-HK-6,8- ~4AC-N- (2,4,6- =FH AKFH) -1,2,3,
4,6,8,12,12a- )\&-1,4-HF 0 B IE —MEmEH[1,2-a: 17,2  -d] AL mE -9~ HA i iz
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i 0 F
H
[1147] ”r@i F F
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COOMe

Boc
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Hol O OH
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OBn

[1149]1 Sl

[1150]  fE= 6N, #4E86-A (10.160g,39.48mmol) ZEDMSO (52mL) 17K (6. 5mL) 1 ARV,
[7) B I NN - BB BT 9k 3V iz (8. 888,39 . 50mmol) o FE 30404 2 J5 , FF IR 48 €20 1) S NV &
EtOAcHRE , H UL A INaHCO, 7K ¥+ 10 % Na, S, 0, /K ¥ i AN 3R 7K ek - 75 FHE tOAC REBUK £
Poor 25, A NG5G 5F, T8 (Na,S0,) H 4i o 38 8 F O ot - EtOAC /R Al JBE i 14 PRkt
AL TR AW, 13 3 5 U PR 7986 -B. 'H-NMR (400MHz, CDC1,) 87.33-7.19 (m, 5H) ,4.25-
4.12(m,1H) ,3.79(q,J=1.6Hz,1H) ,3.72(q,J=6.5Hz,1H) ,3.51 (s, 1H) ,3.47(s,3H) ,3.31
(dd,J=3.9,1.6Hz,1H) ,2.76-2.69 (m,1H) ,2.13(ddd,J=14.3,7.8,1.7Hz,1H) ,2.08-1.97
(m,1H) ,1.91(dtd,J=14.1,4.0,1.5Hz,1H) ,1.42(d,J=6.5Hz,3H) .LCMS-ESI" (m/z) :
Cy gt INO, (1 [M+H] " BE 21 - 402.. 15 S :402. 0.

[1151]  Hi%2

[1152]  #F100°C F,#tHE86-B (12.468g,31.07mmol) fHE — % T /5 (AIBN) (4.082g,
24.86mmol) M =T F4 145 (18.047g,62.22mmol) 76 H1 2K (150mL) H RIIEWR - E3040 h 2.
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Jai R IR NLIR G B A S FHEtOACHRE , I FH /KR ER K Pedik « FHELOACREUKE 2 1,
AW & T (Na,S0,) FF S o 38 1A FH e - EtOAC A P M i ) DR ¢ B 20 A 5 A
WIPI VR, 133186 -C. 'H-NVR (400MHz ,CDC1,) 87.39-7.31 (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=3.4Hz, 1H) ,3.27(d,J=6.4Hz,
1H) ,2.65-2.51 (m, 1) ,1.92(ddd,J=13.6,6.8,2.4Hz, 1H) ,1.69-1.50 (m,2H) ,1.47(d,J=
10.1Hz,1H) ,1.41(d,J=6.6Hz,3H) ,1.21-1.07 (m, 1H) .LCMS-ESI" (m/z) :C, H,,NO, ] [M+H]"
HRAH-276.2; SEIIME 276 1,

[1153]  JDIX3

[1154]  7EH,/SUR N, $64E86-C(4.187g,15. 21mmo1) FIZEELOH (100mL) H1 )20 % Pd (OH) ,/C
(1.022g) FILE —WEHE (5. 7TmL) 1 (14N HCIHIIR G FE1. 5/ 2 Jim, I B S B S 4, ik
GEIEIL  AENE IR S RS R G AR T T — 2 LOMS-EST” (m/2) : CH | NO,
[ M+H] RSB 172,15 52 MIME < 172, 1,

[1185] R HARY S R R )5, /£ 0 T HEHEAETHE (45mL) H 3R R FBoc,0
(5.712g,26.17mmol) , [F] I I AN, N- 53 Py 2k Zui% (DIPEA) (8mL,45.93mmol) - #3073 2 J& »
o 2 LI 0 FH KRB I FHE10AC (x2) BRI 78 FH /KGR A ML) 5 5 I B A YD)
TR (Na,S0,) F- 4 o 83 1 F L Joe - EtOAC A1 D9 it i FAy DR € 1 4 Ak B R 0, 19 21086 - Do
"HONMR G i 6t 7% e % S5 4 1 19 40« 'H-NMR (400MHz, CDC1,) 84.20 (d, J=7.6Hz, 1H) ,
4.19-4.10(m,2H) ,4.08(d,J=3.5Hz,1H) ,3.72(s,3M) ,2.74(d,J=5.6Hz, 1) ,1.97(ddd,J
=13.6,6.9,2.8Hz,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=13.3Hz, 1H) .LCMS-EST" (m/z) : C ,H,,NO[¥] [M+H] FRIE{H : 27225 SLIE : 271 .6,
[1156]  DIR4

[1157]  7EO°C A, Hit#:86-D (1659mg, 6. 115mmol) 7ECH,C1, (35mL) H FVE R , IR B 23 4t
I ADess-Martinid itz (5.183g,12.22mmol) « FES 8 2 J& , FEE IR P Z IR &) . 7E2
NI 5 R ST B AR DRI A AL, KK, IR 8 o K IV M AT INHCO, e 3, T
i (Na,SO,) F-¥k 45 o 3 A FH 25 - B OACE Ry Jit i ey Pk € i At AL B 4 ), 79 31086 - B 'H
NMR €2 3 & 7% PRl e 4% S 440 4 . 'H-NMR (400MHz, CDC1,) 84.43 (d, J=3.8Hz,0.5H) ,4.39 (s,
1H) ,4.26(s,0.5H) ,3.75(s,3H) ,3.10(s,1H) ,2.24(d,J=4.5Hz,0.5H) ,2.19(d,J=4.4Hz,
0.5H) ,2.12(d,J=4.4Hz,0.5H) ,2.07(d,J=4.2Hz,0.5H) ,2.01(dd,J=4.5,2.2Hz,0.5H) ,
1.98(dt,J=4.3,1.91z,0.5H) ,1.80(s,0.5H) ,1.77(s,0.5H) ,1.46(s,4.5H) ,1.40(d,J=
2.8Hz,4.5H) .LOMS-EST" (m/z) : C,H, ,NO, ] [M-C,H ] BRI B : 214 15 52 : 213 . 8.

[1158] DRS

[1159]  7E0°C ', Hi:86-E (528mg, 1.961mmo1) fETHF (12mL) H ¥ 570 » [l B o 5 HR 2%
(7.9mL,3.95mmo1) H 0. SME Tebbe A L - LI Z 5 , 46 th i 1S 18 Hh T i 22 =2
i, FE SR N AFE2 . 5/ AEO CRYTT R B HF SN IR S  » [ IR 3@ I /O i AL AT
NaHCO, 7K I K IR LEKG 2R A5 ) P CHLCL B B AE B3R P B PR 150 %h 2 I , 43 31 11
TRE YR D8 It A, I FCH,C1, Bk g b o £ 70 B BV RO PR AR 70 2 )5 » FHCHLCL,,
REBOKNEL 7y A E G B T4 (Na,S0,) I k4 o 38 1 8 HI C e - Bt OAC AR D e it v i)
RO 1 AL TR A 75 2186 -F o 'H NMRE 5 57 19 ol g 4% 5% #40 # « 'H-NMR (400MHz , CDC1,) 8
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, ]
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=3.7Hz,0.4H) ,4.24(d,J=3.7Hz,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-EST" (m/2) :
C,(H,,NO, Y [M+H] " FR {01 - 268 2 52 {E - 267 .6

[1160]  JDIR6

[1161]  7EH, < T 186 -F (333mg, 1. 246mmol) A120% Pd (OH) ,/C (53mg) ZEEtOH (5mL) H
(IR A0 TE304 B 2 I, R EIR 10 HRUR AR, 75 586 -G o 'H NMRYE 6 2/ A Bl g 2 57
4k . 'H-NMR (400MHz , CDC1,) 84.20 (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-EST" (m/z) :C, 1, NO, ) [M+H] " HH it {8 : 270. 25 SLMME : 269. 7,

[1162]  JPDIRT

[1163]  7E0°C R, #$#:86-G (336mg, 1.482mmol) fETHF (5mL) H ¥ ¥ ¥ , [A B il A 7E THEF
(1.5mL) H1#492. OM LiBH, o fE573 80 2 Ji5 , 7E 2 U N HEFRIR & W FE2/N 5 5 I\ S3 41 7
THF (1.5mL) A 2. 0M LiBH, o fE21/NE 2 J5 » I 53 A A AETHE (3mL) H 2. OM LiBH, o #£ %
IR 3N S5 S FE35°C TR INHGZIE MR 18 /NN o S SEIR S v 1 Z0°C 5 JF FH K /L My
Ko EHIELOAC (x2) REHUR &)L ) » K5 PR LR o0 UK WEd% , & 9, T4 (Na,S0,) FFiKk 4 .
I A F Ot - ELOAC PR € i 4t Ak ik A2 ), 435186 -H. 'H-NMR (400MHz , CDC1.,) 54.95-4.09
(br,1H) ,4.05(s,1H) ,3.82(dd,J=11.5,7.7Hz,1H) ,3.76-3.69 (m,1H) ,3.66 (d,]=
11.5Hz,1H) ,2.45(d,J=4.1Hz,1H) ,2.03 (dqdd,J=11.4,7.0,4.5,2.6Hz,1H) ,1.77-1.57
(m,2H) ,1.48(dd,J=10.1,1.8Hz,1H) ,1.45(s,9H) ,1.00(d,J=6.9Hz,3H) ,0.93 (ddd,J=
13.2,4.7,2.6Hz, 1H) .LCMS-ESI" (m/2z) : C,,H, NO, [ [M+H] HEiR{H : 242. 2 52 - 241 .7,
[1164]  JDURS

[1165]  {EOCHIHH , 1 #1:86-H (218mg, 0.903mmol) 4BZK — FE T f (218mg , 1.482mmol)
FAPPh, (535mg, 2. 040mmo1) 7ETHF (10mL) 1 ¥1¥ 7, [ B If ADTAD (0. 40mL , 2. 032mmol) . 7£0
C 10738 2 J5 , FE 2 IR FREFZIR A W19/ R4 S SR 540, il e - EtOAc
1 g P 9 A0 DR £ 1 4l A0 R AR 0, A3 2086 - 10 H NMR o 9 B 9% 3 M9 44 . 'H - NMR
(400MHz ,CDC1,) 87.82(dt,J=7.3,3.6Hz,2H) ,7.70(d,J=5.3Hz,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) :C,,H, N0, /) [M+H] " EE iR AH -
371.2;SEM{H :370.8.

[1166] PRI

[1167]  7E=4E F, M86-1(319mg,0.861mmol) FEELOH (12mL) H K13 8 i N 7K 4 ik
(0.17mL,3.494mmol) , FEAETOC R i FHATF BB L 72 1. /NI 2 )5, #5100 & 074 Al
£0°C, I LB (25mL) Fike , ZJEFE0C R HEHE LN I BB IZIR G, IR A5 DE I - 5 R A
P TCH,CL, I i AR 25— LSRR E PR I YR 4543 2 X UE W . 49 ZDHEL I . LOMS -EST (m/
2) : C  Hy N0, [M+H] R0 (H - 241 . 2 SEIE - 240. 9,

[1168]  fERMIL 5 R ILA K 2 )5, fE i T HLA%Z85-T (300mg, 0.866mmo1) Al
NaHCO, (150mg, 1.845mmo1) 7E7K (3mL) FIEOH (3mL) HH AR A1« FE2/NI 2 J5 , K 1% IR 54
FHKFRRE I FIEOAC (x2) AEHL 78RR Bk B 2 Ja A HLAE R &5 9F , T4k (Na,S0,) JF
WA o 1 5% RPIAECH,CL, (2mL) A I I AE & e (6mL) HHAJAN HCLo AR R 1.5/
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I 25 R AR I 5 TR AR K AE100°C 1, iR AR ANDBU (0. 65mL , 4. 347mmo ) £
I (6mL) T AR &40 o £E LN 2Z 5, TN S5 41 DBU (0. 65mL , 4 . 347mmol) , FFAE100°C T #
PR A AE VNI 2 J5 , NN 53 4MFIDBU (0. 65mL, 4. 347mmol) , FH-E100°C R, Hit %R
E T2 5/ R IZIREVIRICHLCL BB, FF AL 8 3mLEIN HCT B 7K Peddk o R A HLEK o)
T (Na,S0,) FHe 4 o 38 1L 4 FHEt0AC -20 % MeOH/Et OAcE Ay I it 7 Fr) BRuisk £, 1 4 b B A3
135186~ J. 'H-NVR (400MHz,CDC1,) 88.09 (s, 1H) ,7.70-7.62 (m,2H) ,7.37-7.27 (m, 3H) ,5.48
(d,J=9.9Hz,1H) ,5.16(d,J=9.9Hz, 1H) ,4.53 (s, 1H) ,4.38 (m,2H) ,4.11 (m,1H) ,3.97 (dd,
J=12.2,3.0Hz,1H) ,3.88(dt,J=12.2,3.0Hz,1H) ,2.63 (d,J=4.2Hz,1H) ,2.28(qd,J=
7.2,3.1Hz,1H) ,2.00-1.88 (m,1H) ,1.80-1.56 (m,2H) ,1.39(t,J=7.1Hz,3H) ,1.07(d,J=
6.9Hz,3H) ,1.04(dd,J=5.0,2.5Hz, 1H) .LCMS-ESI" (m/z) :C,,H, N0, [M+H] " HE 1A -
423.2; SEMH - 423. 2,

(11691  JIE10

[1170]  7E=IE T, ##£86-J (83mg,0.196mmol) fETHF (2mL) FIELOH (2mL) H IR A4, [
JAIN KOH (0. 4mL) « 7307380 2 J& , 1 S VR 5 W0 I K B, I HICHLC L 5% o £ 7K P %
5y FHIN HC1 (0. 45mL) BRALZ J& » FICH,CL, (x2) ZEHU o K 5 T (KA B T4 (Na, SO ) FH K
4 A FIRLER . LOMS-EST (/z) : [M+H] "FEIB - C,H,.N,0,: 395 23 SL M : 395. 2,

[1M171]  fE=IE T, BRI (69mg,0.175mmol) 2,4, 6- =i 7K F % (42mg, 0. 26 Immo1)
ATHATU (106mg , 0. 279mmo1) £ECH,C1,, (3mL) H (IR 54, [N AN, N- 5% P 2k ZJi% (DTPEA)
(0.25mL,1.435mmol) « fE3070 % 2 J5 , W4 S MR A0, R B R TELOAcH , FITEAI]
NH,C17K VW (x2) AN INaHCO, 7K I (x2) Al ER KB o« 7E FHEtOAC R UK I 2 4y 2 5 » 4%
PP HLK 73 & FF T (Na,S0,) FH IR 4 o il id 8 FHEt0Ac - 20 % MeOH/Et OAc /F e Bt i ) P
L Al AL 5k 430, 73 886K 'H-NMR (400MHz ,CDC1,) 810.40 (t,J=5.7Hz, 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
=10.0Hz, 1) ,5.18(d,J=10.0Hz, 1H) ,4.73-4.58 (m,2H) ,4.53 (s, 1H) ,4.22-4.11 (m, 1H) ,
4.03(dd,J=12.4,3.1Hz,1H) ,3.81 (dt,J=12.3,3.1Hz,1H) ,2.68-2.59 (m, 1H) ,2.29
(dddd,J=11.4,7.1,4.7,2.40z,1H) ,1.94(ddd,J=13.5,11.2,4.6Hz, 1H) ,1.88-1.67 (m,
2H) ,1.06(d,J=7.0Hz,3H) ,1.03-1.09 (m, 1H) . "*F-NVR (376MHz,CDC1,) 8-109.14 (ddd, J=
15.2,8.7,6.2Hz,1F) ,-111.86 (t,]J=7.0Hz, 2F) .LCMS-ESI" (m/z) : C, H, F,N,0, [ [M+H] "3
WAE :538.2; S MME :538. 1.

(11721 BIE11

[1173]  fEZUE T, #86-K(61mg,0.113mmol) V& T =4 L1 (2mL) 1 o 7 1/INE) 2 )5 » B VBT
Wi , TR FCH,CL, A AEF0. IN HCLPRIRIA TR Z J5 , FCH,CL, (x2) ZEHUK L 57 -
KA LG &1 T8 (Na,S0,) Ik 4 o 3 i fi HI £ECH,C1, (¥ CHLCT, - 20 96 Me OHAE it i
R S Al Ak 5k A3, 13 04K & 486 . 'H-NMR (400MHz , CDC1,) 612.02 (s, 1H) ,10.40(t,J=
5.7Hz,1H) ,8.35(s,1H) ,6.63 (t,J=8.1Hz,2H) ,4.62(d,J=5.7Hz,2H) ,4.59 (s, 1H) ,4.22
(dd,J=12.2,3.5Hz,1H) ,4.13 (t,J=11.9Hz,1H) ,4.05(dt,J=12.0,3. 1Hz, 1H) ,2.77-
2.70 (m,1H) ,2.31m,1H) ,2.09-1.93 (m,1H) ,1.93-1.81 (m,2H) ,1.10(ddd,J=13.9,5.0,
2.1Hz,1H) ,1.02(d,J=6.9Hz,3H) . "’F-NMR (376MHz,CDC1,) 8-109.22(ddd,J=15.1,8.7,
6.1Hz,1F) ,-112.05 (t,J=6.9Hz,2F) .LCMS-ESI" (m/z) : C,,H,, F N0, [y [M+H] " HE 1A -
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448 .2, 5E1E : 448. 3,
[1174]  sEjffsl87
[1175]  Ji=-5- 2 JE VY & - 2H- ML IR - 3 - B 1) i) 4%

OH

(l:; OH
CeCls, NaBH, Hy, Pd/C
[1176] - - - T o
NHCbz NHCbz NH

(+/-) (+/-)

2

(11771 P31

[1178] & (5- AP - 2H-Mb PR - 3- ) &2 FH R R s (740mg , 3. Ommo1) A& AL4H (T11)
KEY)(1.12g,3.0mmol) 7£20mL H 1 (R VR4 F 2£0°C , 28 5 0 I A B E ALY (120mg,
3.2mmol) o R MR S WITE0C N HEFE45 581, S8 J5 il SR 18 0\ ImL 1) PR R 32 2K, B2 1R =
TR BEFES /NI o B S N VR A A L AE KRN & FF e 2 T8) , K /K AR B 2 — &R e v, 42
HARWR2- T AGE IFFR A VAR ST, L uk, e, JF @ i P 1 1% (0-100%
EtOAc/ B %) 2iifb ik 49, 15 B A = - ((3R,5S) -5-F L PU AL - 2H- L IR - 3 - 35) (S
1% %16 . "H-NMR (400MHz , 5047 -d) 87.39-7.26 (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=13.5Hz, IH) . B> B A A
EeN ) SE vy (Al Ne

(11791 FIR2

[1180] [ )ifi=l - ((3R,5S) -5-F 4 PU S - 2H- ML - 3 - ) S H R 5 1 (290mg, 1. 16mmol)
ZE5mL 1: 1DCM: EtOH 1 I NN 10wt % Pd/C (255mg) o £ ERIE FIE IR ZIE & 418
/NI 8 I e o O e R 25 A, FH SBEPPE o AR AR BRI, 15 B - 5 - R DY -
2H- LR - 3- I, FEAF A 4T

[1181]  SEjiif5188

[1182]  fb-&4i ] 488

[1183]  ’ (2R,5S,13aR) -N- (3-F-2- W A HE) -8-#2H-7,9- =4 4K-2,3,4,5,7,9,13,
13a- J\&-2,5-Hr i ML e (17,27 :4, 5] ML (2, 1-b] [1, 3] A B A E1- 10- H kA%

o) F
4ol cl
: EN
N I
o)
H o OH
88

[1185]

[1186]  DAIZRML TGS vk, M (3-&-2- R 3E) AR S (4- 5K 3E) il %
LA 4)88. 'H-NVR (400MHz , 54/ -d) 810.43 (br s,1H) ,8.34 (br s,1H) ,7.32-7.24 (m,2H) ,
7.02(t,J=7.9Hz,1H) ,5.36 (d,J=9.4Hz,1H) ,5.30 (s,2H) ,4.70 (d,J=6.0Hz, 3H) ,4.24
(d,J=12.0Hz,1H) ,4.00(dd,J=12.7,9.5Hz,1H) ,2.18-1.96 (m,4H) ,1.96-1.83 (m, 1H) ,
1.60(dt,J=12.4,3.1Hz,1H) .LCMS-ESI" (m/z) : C,,H,,CLEN,0_[¥] [M+H] "#H iR {8 : 448 . 115 5L
18 :448.2.

[1187]  SEjfif]89

[1188]  fLAHI8IMIH &

[1189]  (2R,5S,13aR) -N- (2,5- “o R H L) -8-F2%:-7,9- =% 18-2,3,4,5,7,9,13,13a-
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JNE-2,5-MFIE H M e I (17,27 :4, 51 BE 3 [2,1-b] [1, 3] A A R A B - 10- F R A%

T o) F
= \}/\N S N
H
[1190] Bl e S
Ho on F
89

(11911 DL TS5 1735, 6 (2,5- 902 35) FRRAR s (4- S5 B 44k,
E4189 . H-NVR (400MHz , 5 ) -d) 810.32 (t,J=5.8Hz, 1H) ,8.31 (br s,1H) ,7.15-6.89 (m,
2H) ,6.86(d,J=8.5Hz,1H) ,5.40(d,J=9.3Hz,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) :
C, HoF, N0 [M+H] " FE B {F :432. 14 S (K - 432. 2.

[1192]  SZjEf5190

[1193]  {LAPI90K i &

(11941 (IR,4S,12aR) -N- (3~ -2- A &) -7-F8%:-6,8- "% 4(-1,2,3,4,6,8,12,
12a- J\E-1,4- 47T B3 0HEnE 95 [1,2-a: 17,2 -d] R -9 - F ik e

O =

H H
& N N Cl
N . H
[1195] a o}
o] OH
90

[1196]  DAZRALTHEMALE) 735 A (3-8 -2- =R E:) AR E (2,4,6- =# R EE)
FR e tl] 454K 21190 . "H-NMR (400MHz , 54477 -d) 89.22 (s, 1H) ,8.79 (s, 1H) ,7.39-7.28 (m, 2H) ,
7.06(t,J=8.0Hz,1H) ,4.89 (s, 1H) ,4.70-4.56 (m,3H) ,4.06-3.83 (m,2H) ,3.04-2.88 (m,
1) ,2.77 (s, 1H) ,1.97-1.58 (m,6H) .LCMS-EST" (m/z) :C, H ,C1FN,0,H [M+H] HEi {4 -
432.11;5E{H - 432. 2,

[1197]  SLjfafsl91

[1198]  fLAHMILHIH &

[1199]  (1R,4S,12aR) -7-#2%:-6,8- &AL -N- (2,3,4- =@ FH L) -1,2,3,4,6,8,12,
12a- )\&-1,4-Mr 0 H 28 ke 7 [1,2-a: 17,2 -d] ki -9- B i

HH i |
3 N N/\@F
[1200] ¥ NG X0 F
O OH
91

[1201] DAL FAL &40 51, (2,3, 4- =8 HIARCE (2,4,6- =& K3) H
et 454k A 91 o 'H-NMR (400MHz , G477 -d) 810.25 (s, 1H) ,8.45(s,1H) ,7.10(d,J=5.1Hz,
1H) ,6.90(d,J=8.7Hz,1H) ,4.89(s,1H) ,4.63(s,2H) ,4.22(d,J=11.6Hz,1H) ,3.93-3.73
(m,2H) ,2.71 (s, 1H) ,1.97-1.57 (m,6H) .LCMS-ESI" (m/z) : C,,H, F,N,0,[f) [M+H] "FH iR {F :
434.13; 5L ME - 434 .2,

[1202]  SEjiifs)92
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[1203]  fL&Wp921¥ i 4%

[1204] (IR’4Sy12aR) -N- (4_{%:(‘_2_%%‘;?%) _7_¥é%_6)8_:§\44ﬁ_1 y2>3,4)6y8512’
12a- J\E -1, 4-Hr W FE ke 91 [1,2-a: 17,27 -d] ki -9- FE g i

H B o F
=g oaae!
[1205] H” X0 cl
(0] OH
92

[1206]  DIZRLTALEALI 7 vk A (4-50-2- =R ) HRRE (2,4,6- =FAKR)
FF gz 1] 4 A 1192 "H-NMR (400MHz , 58475 -d) 810.28 (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,J=10.2Hz,1H) ,3.81(q,J=13.9,
13.1Hz,2H) ,2.68 (s, 1H) ,1.99-1.50 (m,6H) .LCMS-ESI" (m/z) : C, H,,C1FN,0, [ [M+H] ¥ ifx
fE:432.11; S2{E - 432. 2,

[1207]  SZjifs]93

[1208]  {LAHH931HIH &

[1209]1  (1R,4S,12aR) -N- (2-5(-4,6- ZH A H L) -7-523-6,8- =454 18-1,2,3,4,6,8,
12,12a- )\&E-1,4- MW H 2 b mE 57 [1,2-a: 17,27 -d] itk Ws -9 - FE I fi

o F

H H
a N N
[1210] ! (j@\
3 XXo cl F
(@] OH
93
E a F &
ci F ci F C F
F
(o]
HH 9 H:N’j@\ HH 1
[1211] - N ToH = %N . H/j@
N S, > N =
3 o HATU - 8 & F
fe) OBn (o] OBn
s 93-B
HH i j
BN S SR DO
NG X0 F
H
O OH
a3
[1212]  shiE]

[1213]  Z55mLi s /M 3 N2-]-1-5-3,5- % K (540mg, 2. 4mmo1) & 4L .4
(436mg,4.87mmol) U (= A FBE) 40 (63mg,0.05mmol) , B &}, Hh 2/ HE S RI3HE ., [ H
IO SmLAE S IDMF o ZE110°C R, NI H 1 A 28 18/ N, FH 4 TR £ B fi B, Rk FH9:
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INH,0H:NH,C1 (aq) el MK, F15 % LiCl (aq) BEiEk PRI ER K Pl IR o SR e, KA WU 220
FREET-H , 1 DB VR4 o 0 e P €0 3895 (100% Tokt) iR A, 15 512-50-4,6- — K
HA 5 o "H-NMR (400MHz , {77 -d) 67.13 (dt,J=8.0,1.9Hz, 1H) ,6.93 (td,J=8.5,2.3Hz, 1H) .

[1214]  JPIR2

[1215]  [A)2-50-4,6- ~F K FJE (210mg, 1. 2mmol) ££2 . 4mL ¥ THF (197 3 o N 2MB 4% -
DMSYETHF (0. 6mL) 5 [V o 75 LA FE T, T Z R NI A Y18/, 3BT I 0 2%
BT 3L THR R, A E1ZE0°C , /N I NHCT FIBMIE TR (aq) » H-18 1% 78 & P00 & 1313730
Akt B NIRRT RA HI E0°C, I 4M NaOH (aq) 4B . FIDCMZEBL /KA , 2 B R 1
EIFA N, 198 FE R o 0 s €3 (0- 10 % MeOH/DCM) 2l AL FH AR A4, 1551 (2- 5 - 4,
6- 4R K L) H K . "H-NMR (400MHz , 517 -d) 66.95 (dt,J=8.3,2.1Hz,1H) ,6.76 (td,J=
9.4,2.5Hz,1H) ,3.94(d,J=1.9Hz,2H) .

[1216]  DUE3FN4

(12171  HF=HEE T, WFE93-A (T4mg,0. 11mmol)  (2-5(-4,6- —F A HL) H i% (48.5mg,
0.27mmo1) \HATU (100mg, 0. 26mmo1) FIN,N- 5 2 £ % (0. ImL, 0. 57mmo1) 7E ImLf}) — & FF
Fot P VAR L/NISE BRI B LOMS W 82 3193 - A5E 45V 2% HL.93-BIE ik« I TFA (0. 65M) , JF7F
FIR N FEZIE AW NS, BB 0N ImLDMF o 4R J5 , 3 4 S SR A4, 3 i 1] 4 HPLC
(ACN/H,0+0. 1% TFA) 4lifk. , 3 2146 A493 . 'H-NMR (400MHz , DMSO-d,) 610.41 (t,J=5.7Hz,
1H) ,8.33(s,1H) ,7.41-7.26(m,2H) ,4.72-4.57 (m,3H) ,4.43(dd,J=12.5,3.6Hz,1H) ,3.94
(t,J=12.4Hz,2H) ,3.77(dd,J=12.4,3.6Hz,3H) ,1.87-1.67 (m,3H) ,1.67-1.45 (m,2H) ,
1.43(d,J=10.4Hz, 1H) .LCMS-ESI" (m/z) :Cy,H,,C1F N,0, (] [M+H] " HE i {E : 450 105 SLIAE -
450.2.

[1218]  SLjitif5194

[1219]  fL&Hi ] 2594

[1220]  (IR,4S,12aR) -N- A HFE-7-¥3E-6,8- “41%-1,2,3,4,6,8,12,12a- )\ A -1,4-
BRP RS kg 31 (1,2-a: 17,2  -d] At - 9- HI ik i

HH
T N N/\©
H
[1221] %‘A N0
O OH

94
[1222]  DLRA TG4 T35, R IR AR (2,4, 6- =5 dk) W kil &b &4
94, '"H-NMR (400MHz , 5 1}i-d) 810.37 (s, 1H) ,8.26 (s, 1H) ,7.37-7.19 (m,5H) ,4.55(d,J=
4.8Hz,1H) ,4.34(d,J=5.7Hz,1H) ,4.23(d,J=9.8Hz,1H) ,4.09(d,J=28.2Hz,1H) ,3.78
(d,J=10.9Hz,1H) ,3.64(d,J=13.2Hz,1H) ,3.14-3.01 (m, 1H) ,1.91-1.49 (m, 4H) .LCMS-
ESI™ (m/2) :C, H, N0, ¥ [M+H] FE I 1H - 380. 165 2 {F : 380. 2.
[1223]  Sjiafs]95
[1224]  F3- ((1, 3- =AMk -2- 55) F L) -2- U 3 [2. 1. 1] k- 2- R A
THE95-ARI95-BIIH %

154



CN 116640140 A W OB P 144/168 71

0
HO i
APE =T BT N $# HPLC
N N o/ Lux Cellulose-2
B

DIAD, PPhg "Boe
0C
++) o
[1225] -
| |
Bj(\N —
+
N Y/, S N /
‘BR B
95-A 95-B
3} 2 AR K g

[1226]  BI%1

[1227] i AR BER3 - GRAIE) -2- WA R [2.1. 1] Sk -2- BRI AU T Fg (285mg,
1.34mmol) \ =R Bk (425mg , 1. 62mmol) FHAER — FBE IV f% (240mg , 1. 62mmol) £E9mL. THF 1
F90°C ¥4 N8 280 — e e — S TS (0. 35mL, 1. 8mmo ) 75 LmL B THF F (94100 o 1112 2 3%
RATHIRZE SR SR04 B, 78 UL RE B, B3 U (1 (0-25% Et0Ac/ Tubt) 40
6, 159 2 AN R A Y3 - ((1, 3- SR IR -2 - 3%) %) -2-%Ur =3k [2.1.1]1 2
He-2- SRR AT TS LOMS-EST (m/2) : C,Hy N0, ) [M+H] BRI : 343. 25 SL{E - 342. 8.

[1228] JDi%2

[1229] i FHEHPLC, 7ELux Cellulose-2#% b, {1 FH Z M WEMLR, 4 B AR e I3 - ((1,
3- EACTEI ek -2-FE) L) -2- 4 R[22 1. 1]k -2- BRI AUT s (655mg,
1.91mmol) , 15 3] 5% e 57 M 04 3 HETH 3R MO T 95 - A (55— PRI ) FI95-B (35 Wt ide) . %
T95-A:144mg,98% ee (LA LA EAREN) X T95-B:242mg , 49 % ee (AR LR R
) o

[1230]  SEjafs196

[1231]1  fLEWI96 R %

[1232]  (IR,3R,11aS) -6-#4E-5,7- “%AK-N- (2,4,6- = A HIHE) -2,3,5,7,11,11a-/~
- 1H-1,3- M0 I FEmENE 3F (1, 2-a] Mg 3 (1, 2-d] it - 8- R ik i

H H o] F
5 = N7 N/\/©\
[1233] HN NN F F
o OH
96
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0"y “OEt
Eo , NaHCO,
N@ _NHNH, o) OBn %8
/ N,
N
ao‘é Boc  2)HC
96-A 3) DBU
. o)
—_———
[1234] N SN0 2) HATU, DIEA
fo] OBn 2,4,6-F3BnBr
96-C
W /rj TFA_ W A:i
OBn
96-D
(#2) AR R do )

[1235] PIR1

[1236]  [i 1 [E]4495-A (141mg, 0. 41mmol , 98 % ee , A< HI 44 %F SEARAL ) £ 9mL ] 2, 1 (1) V%
WK (0.5mL,10. 3mmol) , FFZET0C T #tHE 187NN, 75 31 A S 46 %k ST AR 2 17196 -
Ao I I PR R Fe [ A IR AR EWE , HAE MY AT

[1237]  PIR2

[1238]  FE%UR T, #HEAH96-A (0. 41mmo 1B 5E 1) 96 -B (430mg, 1. 25mmo1) I FR & 44
(69mg, 0.82mmo1) 7E2mL 1 /K FA2mL 1) 2 B FITR S 9018/INe , FJ K I VR A W K W e
HZIRFER R L L A IR A VA SRR BT I8, W48 K R R ) (222mg)
BT 1. 5mLIDCMH , IIAE g6 (4mL) AN HCL, FRAE =i T #iFE90 4 8 W Z IR &
Wa T, I EWRILZA K AES0CT , i H AE6mL 1) FF i b 11 fH B AR ) F1DBU (0. 3mL,
2.0mmo1) 9053 %F . S8 & » K [ TR B WD AERE NS by 4 , FF8 i pas €238 (0- 10 % MeOH/DCM) 46
%, 13396 -Co LOMS-EST" (/) : Cy,H,,N, 0.1 [M+H] "R i {f : 395. 16 3 52 MI{H - 395.. 2.

[1239] JPIX3

[1240] FHF=ET,BH96-C(112mg,0.28mmol)  IME A AL /KB (1mL) 4mL F FE A0 4mL
THE VR A 03/ INT , LI R A Y — & e e, @ i in N IMEAL S KIS RIR AL , FE 4%
AHAHZER S &P b S IER AT, oL uE, A Rk g AE B T TR
J& K BR AR AEL . SmLIIDCM A, FE I\ = 407 % (62mg, 0. 38mmo1) JHATU (220mg,
0.58mmol) AIN,N- — S A% 2 i% (DIPEA) (0.15mL,0.86mmol) . 7E % i N, it HE 1% S MR 54
27N, 15 21096 -D, HAR N AT T —2

[1241]  DIR4

[1242] ¥ =5 48 (1.7mL,22. 2mmol) MU FIK F BT 20 3R 0611596 - DRHL I BL s A
FEAE =R T FEZ IR IR G903 %1 SR S5 , I0 N ImLEIDMF , 4 S5 VR A Vit 4 22~ 1mL, i
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JEFF I IS B 4 HPLC (ACN/7K+0. 1% TFA) 4lidk,, 13 31k £4196 CRANZEX AR 462%) o 'H-NMR
(400MHz ,DMSO-d,) 610.45-10.35 (m, 1H) ,8.39 (s, 1H) ,7.23-7.09 (m,2H) ,4.67 (dd,J=
12.6,4.8Hz,2H) ,4.53(d,J=5.5Hz,2H) ,4.20(dd,J=11.9,3.8Hz, 1H) ,4.05-3.95 (m, 1H) ,
2.96-2.88(m,1H) ,2.16(d,J=7.0Hz,1H) ,1.97(d,J=7.0Hz, 1H) ,1.68-1.60 (m, 1H) ,1.53-
1.45(m, 1H) .LCMS-EST" (m/z) : CopH, (F N0, [ IM+H] “FH IR : 420 12 5L MH : 420. 2.
[1243]  SZjtifs|97
[1244]  fLEWITHIHI %
[1245]  (1S,3S,11aR) -6-$8%-5,7- “4AC-N- (2,4,6- =5 AEHFR) -2,3,5,7,11,11a- N
S-1H-1,3-#F0F FIEMERE R (1, 2-a] LM 35 [ 1, 2-d] M RE - 8- H ik iz

o] F

O OH

3t 3 ABF Rdm

97
(12471 DL T4 W96 11 77 7%, 48 FH 114K 95 - B (49 % ee , A 48 %6} ST AR AL 2) 4855 %ot
B S AA AR 2 1D T 144595 - A, 1l 854K A 19T (49 % ee , A 146 06T SEAAAL 22) o 'H-NMR (400MHz
DMSO-d,) 810.39 (t,J=5.7Hz, 1H) ,8.42(s,1H) ,7.25-7.13 (m,2H) ,4.73-4.66 (m, 2H) ,4.54
(d,J=5.7Hz,2H) ,4.20 (dd,J=12.3,3.9Hz, 1H) ,4.01 (t,J=12.4Hz,1H) ,2.93 (dd,J=
6.7,3.4Hz, 1) ,2.19-2. 14 (m, 1) ,1.97(d,J=8.3Hz, 1H) , 1.65(dd, J=10.4,7.9Hz, 1) ,
1.49(dd,J=10.5,7.7Hz, 1H) .LCMS-ESI" (/) : CyoH, F,N,0, [ [M+H] "HE i H : 420. 12 S0
{8 :420.2,
[1248]  Sjitif198
[1249] b &H981H i &
[1250]  (1S,4R,12aR) -3,3- —4R-7-$3-6,8- 44 -N- (2,4,6- WA FH) -1,2,3 .4,
6.8,12,12a- \E-1,4- B L — 0 96 [1,2-a: 17,2 -d] I -9 - F ik i

0

RoAHH F
F\n'-“ F N N H
[1251] NSNS0 F
H o0 oH F
o8
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3)

uug D T He g
i DMP 0" DAST g o LiBH,
AN - 4 . F | THF
HO ‘Boc ‘Boc F ‘Boc
98-A 98-C

98-B
ST S,
F H  Mitsunobu = B SN NH,NH,
F N, N, &
Boc F Boc ©
H H
98-D 98-E
[1252] HH 0 6) NaHCO,
F7€/r/‘ NH, o N NANHCl F= g
N + 8) DBU/MeOH
F (! ‘Boc O 0 ’
0‘Bn
98-F 98-G
0]
HH . HH o] F
. o~ 9)LiOH RAFEAy .
N o F N H E
F A 10) HATU, g () F
‘Bn 0] H
11)TFA
98-H ) 98

[1253]  PIR1

[1254]1  #98-A(0.5g,1.87mmol) ¥& T-DCM (20mL) H , FFAE RS F A H E0°C 188 A
Dess-Martinid fftlz (1.59¢,3.74mmol) AEZEIE T, T ZIE S Y2/, ﬂﬂNa25203/NaHC03
(7: 1) WA/ (160mL) V2K, F5 45 3 B 2 2 73 85 o FIDCMZEBCH P= W0 W Ik 4 &
H A VLR TR BT Wk 45 . il FH0-20 % MeOH/DCMPI R Jie b fty B skt 2,338 4l 1 4
Y, 73%98-B. 'H-NMR (400MHz , 54/ -d) 84.34-4.05 (m, 1H) ,3.97-3.75(m, 1H) ,3.69 (s, 3H) ,
2.89(dd,J=4.4,2.1Hz,1H) ,2.30-1.97 (m,3H) ,1.56 (d,J=11.3Hz,1H) ,1.35 (s, 9H)
.LCMS-EST" (m/z) : C,H NO_ffJ [M+H] "FE i : 269 . 13 SLili{} : 270. 78,

[1255]  JDYR2

[1256]  {EO°CF,$#+#£98-B (504mg, 1.87mmol) FEDCM (15mL) H K1V 1K « ) S o 6 &40 v ¥
JIDAST (1ml) o fE =i P FEE W 2 )5, B [ NV A 9078 #5220 °C o 15212 1 i A\ 16 AT )
NaHCO, (10mL) o Kf iR &40 FHDCMA P T, - £22Na, SO, T 1k  AE IR 4 2 ) » 38 i PRI 5 30 -
50%EtOA ¢/ ChEAiAbTL AW, 13 5)98-C. 'H-NMR (400MHz , 545 -d) 54 .45-4.18 (m, 1H) ,3.85
(m,1H) ,3.72(d,J=1.5Hz,3H) ,2.72(ddd,J=5.1,3.2,1.6Hz,1H) ,2.27-1.52 (m,4H) ,1.41
(d,J=21.9Hz,9H) . ""F-NMR (376MHz , 5 {}j-d) 6-91.72--93.99 (m) ,-113.65--115.98 (m)
.LCMS-ESI" (m/z) :C,,H, F NO, I [M+H] " FEIfE : 291 . 135 SI{E : 291 .55

[1257] I3

[1258]  7EO0°CF, it #EAETHE (20mL) F1f)98-C (476mg, 1.634mmol) , [F] I I AFETHF (2. 4mL,
4.8mmol) H1f12.0M LiBH, o VR &40 2 5, FRAi P4/ N o UK K R BR A9, 3
EtOAc I A INH, CLAR B (it Hh—28H,)  7E 4> B A 2 5, 1A L 4 T SR K ek, 14
(Na,S0,) F-IR 45 o 4598 - DIIHL™ 2 B JEURE T T F — 25 b o LOMS-EST (/) : C\,H 4F NO, ¥ [M
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+H] BRI - 263 . 135 SZMIE : 164. 10.

[1259]  JDIR4

[1260]  fEO°CHIMTH , B FEAETHF (10mL) HA98-D (1.634mmol) &R — FEE W JiZ (0. 36g,
2.45mmol) FIPPh, (0.855g,3.26mmol) , [FJ I ADIAD (0.642mL, 3. 26mmol) « fEIIANZ J& » 1E
0°C FHFEZIR S H3053 %, SRS AE SR F B HE 16 /N o H FHE t OA e AN A FNH, C1H% % o
FESFED 780 2 5, ik tH A, IF90 B P A o KA WA A 3ok Bk, T8 (Na,S0,) FFik4i . 18
18 FH0-50 % EA/He x A1 S 3 It 0 P BRsok £ 1% 4l A0 KL 70, 43 31198 - E o 'H- NMR S5 735 795 o Jie 2 55
PRIV &4 "H-NMR (400MHz , &4/ -d) 87.89-7.80 (m, 2H) ,7.78-7.66 (m,2H) ,5.02 (ddt, ]
=16.6,12.5,6.3Hz,1H) ,4.24(d,J=71.8Hz,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=8.5Hz,9H) ; ""F-NMR (376MHz,
& Mi-d)8-91.22--93.58(m) ,-113.20--115.45(m) .LCMS-ESI" (/z) : C, H,,F N, 0, ¥ [M+H]"
FHIS{H :392. 15 52944 : 393. 3,

[1261] JPIE5

[1262]1 {E=3E 1, [W98-E (696mg, 1.774mmol) ZEEtOH (10mL) H (VA% T In A\ K & ik
(ImL) , FEAEZ IR T BEHE1S B F 2/ S Z IR A Y H CBE (30mL) #fE, FRAE0C R it 1
607381, 2 J5 Ik U8 VR AR UE VL, B TR ARV T CH,C L, A o 98 o VR 48 B W, e ik FHO-20 %
MeOH (0. 2% TEA) /DOMAIE M b F bk 2 i 4fi 14, , 73 5)98-F . 'H-NMR (400MHz , 545 -d) 4. 91
(p,J=6.2Hz,1H) ,4.29-3.97 (m, 1H) ,3.36-2.93 (m,2H) ,2.49 (qt,]=8.8,5.2Hz,2H) ,2.08
(dddd,J=25.5,14.0,7.1,4.9Hz,1H) ,1.89-1.49 (m,4H) ,1.4land 1.21(d,J=6.2Hz,9H)
'*F-NMR (376MHz , 51/i-d) 6-91.63--93.16 (m) ,-113.11--115.08 (m) .LCMS-ESI" (m/z) :
C o H,oF,N,0, 1 [M+H] "FE i {F - 262. 155 S - 262. 8.

[1263]  IR6.THIS

[1264] =N, F98-6G(375.8mg, 1.55mmol) ~98-E (370mg, 1.41mmol) FINaHCO-3
(261mg, 3. 10mmo1) 7E7K (5mL) FHEtOH (5mL) H (TR -G H2/ NN o K12 IR 4 FH 2R KA e I
BtOAc (x2) REHL B &9, T8 (NayS0,) , Wk 4e , I 76 B 45 o -0, 75 ZAHA . LOMS -EST
(n/z) : [M+H]"591.59. 5 7ECH,C1, (5mL) H fFHA (1. 38mmol) I AZE g LT (5mL) Hh 4N
HCl fE = N2/ 2 Ja , IR A IR GG 2T A H 5 F R R — IR, FFE RTS8, 5
FIHB. AE50 C I T, 45 #4043 % £ T /KMeOH (15mL) H1 B (1. 38mmo1+0 . 442mmo1) F1DBU
(3mL, 11mmol) o W4 1% VRS . 38 148 FH0-20 %6 [IMeOH/DCMAE Jy 35 i vk FR) bR id €418 (80g4E)
Atk R, 135198 -H. LOMS-EST" (m/2z) : [M+H] BB AH : C,,H,,F,N,0,: 444 . 15 ; LA -
445.36(90%) ,431.18(10%) »

[1265]  PIR9.10F111

[1266] i B 2R AL T St Bl 4 1 (0 75 3k, BEAT A0 8, 15 B B AL & 9998 . 'H-NMR
(400MHz , 545 -d) 610.29(d, J=6. 1Hz, 1H) ,8.34 (s, 1H) ,6.65(dd,]=8.7,7.5Hz,2H) ,4.83
(s,1H) ,4.72-4.58 (m,2H) ,4.36-4.10(m,2H) ,4.05(t,J=11.5Hz,1H) ,2.97(d,J=4.4Hz,
1H) ,2.49-2.08 (m,3H) ,2.12-1.94 (m, 1H) . ""F-NMR (376MHz , 51/ -d) 5-92.08--93.57 (m,
1F) ,-108.92(ddd,J=15.1,8.8,6.3Hz,1F) ,-109.30--110.65 (m, 1F) ,-112.16 (p,J=
7.3Hz,2F) .LCMS-ESI" (m/z) : Cy,H, (F N0, 1 [M+H] "B IR H : 469 11 5L ME : 470. 23,

[1267]  SZjiif5]199
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[1268] AL EWI99H I 4%
[1269] (IR, 3S,4R,12aR) -7- A 3E-3- i 56, 8- fL-N- (2,4,6- =L ) -1,2,3,
4,6,8,12,12a-/\§u—1A-fﬂﬁﬁﬂﬁ@:ﬂtﬁﬂi#u 2-a:1’,2" -d]EmE-9- LR

oot

H 0 oH
99
H H 1)) chbcs |;| H /
[1270] »H
Neg “PAOH/C
oC  EiOH
- 99-B
HH T H i
7 OH 4) Mitsunobu 7 N:p 5)NH;NH, NH;
Ngoc - - N\T”OO N‘Boc
H H o H
99-E ¥
0 6) NaHCO3 HH 0

. 7)HCl N o
+ ~_0O 0 N

8)DBU
—Ph . "0 o_en
99-G
[1271]
yH i1 F
9)LiOH z N N
10)HATU "'F
- H
11) TFA H F

[1272]  58%]
[1273]  7E0°C F,[199-A(1g,3.71mmol) ZETHF (20mL) H fR) 45 £ V4 W g b Tebbe il 71 (7£
F2RH0.5M,14.85mL, 7. 42mmo 1) FIE - TEMN Z )5 » ¥4 Ca s v 12 12 th iR 28 553, FRAE
il N2/ FEOCTT 3 I N VLR (RINaHC O, VA W /)N L ML YAR K S, FE1E 3 I T 4
ZIRE 553 AZIR A Wi P IE ik e T, I A S BEARIDCM (12 1) BRI IE IR 7570 B %
E2Z G ENEA I, 72 k4, FRE i F0-50 % Et0Ac/ bt AR b ik € 15 A 4l
WAZHE AW, 15 5)99-B. "H-NMR (400MHz , 51/ -d) 65.06 (dt,]=48.6,2.6Hz,1H) ,4.73(d, ]
=7.0Hz,1H) ,4.42(d,J=61.8Hz,1H) ,3.81(d,J=48.2Hz,1H) ,3.73(d,J=1.6Hz,3H) ,
2.74(dd,J=9.4,4.4Hz,1H) ,2.38(ddt,J=13.5,4.5,2.5Hz,1H) ,2.18-2.06 (m, 1H) ,1.99
(dt,J=10.2,2.4Hz,1H) ,1.58(s,1H) ,1.42(d,J=25.5Hz,9H) .LCMS-ESI" (m/z) :C,,H,,NO,
) [MHH] " BRAB AR < 267 . 155 SZIME : 267 .65,

[1274] b2
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[1275]  7EH, AT, #564£99-B (675mg, 2. 506mmo1) F120% Pd (OH) ,/C (500mg) ZEEtOH (50mL)
H KR A o K% TR o e D IF IR 45 U, 13- 8199~ C. 'H-NMR (400MHz , 5117 - d)
§4.23-3.99 (m,1H) ,3.77-3.64 (m,4H) ,2.55(d,J=4.8Hz,1H) ,2.14-1.86 (m,3H) ,1.42(d,]
=24.2Hz,9H) ,0.96(d,J=6.6Hz,3H) ,0.85(ddd,J=12.5,4.8,2.4Hz, 1H) .LCMS-ESI" (m/
2) : C, H,,NO, [y [M+H] 01 : 269 . 165 SLM{E : 269. 69

[1276]  JDYR3

[1277]  {EO°C N, i $LAETHF (20mL) H1f£199-C (670mg, 2. 488mmol) , A I AZETHF (3. 7mL,
7.46mmol) 1 J2.0M LiBH,. (IR &R 2 =i, B FE4 /N o FH UK K R B A,
- FHEtOAC IR FINH, CLFA B (S HE —26H,) o 7550 B8 P AH 2 J5 , ¥ WL oy FH Bk ki,
18 (Na,SO,) I 4 A AL 799 - D% S RE F T N — 25 h . LCMS-EST" (/) = C H,,NO, ] [M+H]"
HRAH 241 .17 SEMAE : 241.76,

[1278]  JDIE4HN5

(12791 fdi FI2BAL TS 0 4 1 b 28 B8, BEAT 2B B4 RN5, 73 399 -F . LCMS-EST ™ (m/2) :
CaHy, N, O, 17 [M+H] " FE1RAH : 240 185 52 AE - 241 . 2,

[1280] IR6.THIS

(12811 fifi FiI BT St 6 4 1 () 25 B8 L R 4725 186 . T F18, 19 199G . LCMS-EST ™ (m/z) :
CoHogN O [M+H] " FE 1848 : 422,18 SLIM{E - 423 21

[1282]  JPIR9.10F111

[1283] ¢ FH 2K AL T SE it 494 110 75 vk, EAT HL A D 0%, 15 B3 S 1 (b &5 199 . ' H-NMR
(400MHz , 545 -d) 611.71 (s, 1H) ,10.36 (t,J=5.7Hz, 1H) ,8.28 (s, 1H) ,6.63 (t,]=8.1Hz,
2H) ,4.63(t,J=5.4Hz,3H) ,4.12(dd,J=12.3,3.5Hz,1H) ,3.83 (t,J=12.3Hz, 1H) ,3.67
(dd,J=12.3,3.4Hz,1H) ,2.64-2.52 (m, 1H) ,2.30(ddq,J=10.5,7.2,3.6Hz, 1H) ,2.13(td,
J=12.1,4.4Hz,1H) ,1.82-1.63 (m,2H) ,1.24(d,J=3.3Hz,1H) ,1.04 (d,J=6.9Hz,4H) ,
0.90-0.79 (m, 1H) . "F-NMR (376MHz , & {}i -d) 8-109.20 (ddd,J=15.0,8.8,6.2Hz) ,-112.03
(t,J=7.0Hz) .LCMS-ESI" (m/z) : C,,H, F.N,0, ) [M+H] " FEI& : 447 . 14; SEMIE - 448. 32,
[1284]  Sjiif5] 100

[1285]  fL&#100/ i 2%

[1286]  (IR,4R,12aS) -N- (2,4~ “HIKH ) -7- I -6,8- 4

[1287] -1,2,3,4,6,8,12,12a-)\&-1,4-# V. L% (ethano) —HEPEF[1,2-a:17,2  -d]
i3

[1288]  -9- FfE %

[1289]
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AAX=F
fy LN f\f ey

(n ‘PPhy, DIAD N i
Boc THF, r.t.
100-A 100-8 100-C
o
» ;éf Moo O O mawco,
N H ~ "o EtOH/H,0
Boc Bn
100-D 100-E
ﬂ\ o
1NN ~_  MNHCI - #t e
Bod HO
[1290] ~ Ry 2) DBUITol
Bn
100-F 100-G

1) KOH &(\ /\@\
2) HATU F

100-H
0 F
HH
3 B N ‘\‘\‘ u
N S E
H
OH
0o

[1291] DI

[1292] 25100 -mL 5 B AR 2 AFETHF (20mL) H1{1100-A (2. 0g, 7. 8mmol) o 44 [ BV &
YA EIZE0°C AB MR H N b2 — I REBRIK (ZETHRTH2N, 17 6nL) SR )5, 7E IR R, bk s
TREYIE R 1% R NR G HIEN0°C o N FE E (8mL) DAV K R Lo PR G 2 5 » 38 I A
F T ¢ - EATE B i ¥ i CombiF lash (404, {f AT A4) 2k Bk R4, #35)100-B. LCMS -
EST (m/z) : [M+H] " S2ilifl - 242.

[1293] JPIX2

[1294]  #5100-mL ¥ 5] & e i Hh 26 N FZETHF (30mL) FH ) 100-B (1.8g,7.4mmol) = A< L
(4.3g,16.2mmol) FIARZE — HAEE A% (1.8g,12.2mmol) IR & , Bt [ MR &4 EN F20°C, [H]
IR 1) S B VRS 88 i i ADIAD (3. 2mL, 16, 2mmol) o 78 25 36 N Hi 4k & MR &4
ALY 2 I » I O e - EAMVE e ¥ Comb i Flash (80g#%: , A F (AL 1A) 2lith ik
Y, 153)100-C. LOMS-EST" (m/z) : [M+H] Sl : 371.

[1295]  JPDIX3

[1296]  [f1100-C(2.5g,6.8mmol) fEEtOH (50mL) H FRIVATR FRIn N — K & (1. 7ml) o $4 JN
REWINIARTOC, [R5 HE3 /NN o 7R Y8 BR 22 AR 2 J5 R4, 4331 100-D. LCMS-EST
“(m/z) : [M+H] "SI - 241

[1297]  DR4

[1298]  25100-mLIW R KHEM (rbf) H 2 NAE L1 (30mL) H[1100-D (1.6g,6.7mmol) F

\tFr
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100-E(2.3g,6.7mmol) o [ ;e R AP AIIAFE K (30mL) H GBI ZU4H (1. 2g, 1. 4mmol) o 24
J5 TR N PZ R R S I B F %R A FIEA (200mL) #8 , I FH 7K (2x) i« FHEA
(10 FEBUKPEL S A WL &3 T (Na,S0,) HH R4 KL 100-FH T R — 5 b i I
Fk— 544k  LOMS-EST" (m/2) : [M+H] "2 & : 569

[1299] PIR5

[1300]  #45100-mLifjrbf i3 N7EAN HC1/ ML (38mL) HH ¥ 100-F (3.7g,6.5mmol) AR5,
FEZW N, B R SR A W) LN TR SR 2 5, 43 203 . 2% v 8] 44 o 41 h 8] {4 FIDBU
(5.1g,33.8mmol) ¥ T~ FIZE (100mL) o F1Z S SR AP INAAZEL10°C , [N P LN o 7E 7
Y52 J 38 A A O - EAYE e VR I Comb i Flash (80g 4 F FUREAK) itk ik 44 , 15 3
100-G.LCMS-EST" (m/z) : [M+H] " SZi{E : 423

[1301]  JPIR6

[1302]  £FE100-mLArbfH & NAETHF (20mL) F1MeOH (20mL) 1 [#100-G (2.0g,4. 7Tmmol) . [f]
RN ISP IMAIN KOH (18.9mL) 4R 5 , 7E & il N ik SO N IR S 1/, il i A IN
HC1 (18 9mL) Kt S5 JSEVEE 5 MIBR A o AE MR A 2 S5 5 JE B AR W) 5 R (3x) FL 28 K AL IR (0. 28,
0.72mmol) \2,4- 5 A& H iz (0.2g,1.44mmol) N,N- 57 5 £ ik (DIPEA) (0.47g,
3.6mmol) FHATU (0.55¢g,1.44mmol) ¥ F-DCM (20mL) o 7E 530 N » B bkiZ I BB A W02/
4 %R A EA (100mL) B , I FiL LRI FINaHCO, (2x) VHEATEINH,CL (2x) 5% , FF4:Na, S0,
TR AEWRAT )5 385 O b - ECOAC IR RE IR L RAT CL il A4 KA 5, 9. 21100 - Ho LCMS - EST
" (m/z) : (M+H] "SZI{AE : 520

[1303] JDIR7

[1304]  #550-mLiJrbf 3 AZETFA (5mL) Hf#1100-H(0.36g,0.69mmol) o /£ % N , Hidk &
VR A I307 B o FE U452 5 » 3L FHE tOAC-MeOHPRIHE A - A € ik i AL R A 5 13 B4k A5
#1100, 'H-NMR (400MHz , 5475 -d) 812.25 (m, 1H) ,10.47 (t,J=5.9Hz, 1H) ,8.30 (s, 1H) ,7.58-
7.29 (m,1H) ,6.98-6.50 (m,2H) ,4.62 (dd,J=14.8,4.9Hz,3H) ,4.22 (t,J=12.2Hz,1H)
4.14-4.07 (n, 1) ,3.96 (dd,J=12.2,3. 11z, 1H) ,2.26-1.44 (m,9H) - "*F-NMR (376MHz , 4 1}; -
d)5-112.38(t,J=7.7Hz) ,-114.78 (q,]=8.5Hz) ,LCMS-EST" (m/z) : SC{E :430.

[1305]  sEjfifs 101

[1306] AL &H101 11+

[1307] (IR, 4R, 12a8) -7-Fe2E-6,8- “FU-N- (2,4,6- ZHOKHIE) -1,2,3,4,6,8,12,
12a- )\&-1,4- W 2,5 e 3E[1,2-a: 17,2 -d] s -9- HI ik iz
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[1308]

S%%iﬁ?@

101-A 101-B

101

[1309] D1

[1310]1  #5100-mLI¥rbf A3 ALETHF (2mL) AIMeOH (2mL) Hf#)101-A(0.3g,0.72mmol) - [A] )2
FAREHINNIN KOH (2. 1mL) SR J5 , fE & il T #FEZ R SIR-A Y1/ @ i i A IN HCL
2. 1mL) ¥ S SR A IR  FEIR DR 2 5 Hﬁi‘cé%%'ﬁqﬂzlx(&) JLZK KGR (0. 72mmol)
2,4,6- =8 AEF I (0.23g,1.44mmol) N,N- — A 3L 2% (DIPEA) (0.47g,3.6mmol) FTHATU
(0.55g,1.44mmol) ¥ T-DCM (20mL) H o 7 2= T » FiFEZ I BB A P2/ N %R & HEA
(100mL) R , FI LA [FINaHCO, (2x) VHEFIINH,CL (2x) Beifk , R 4Na, SO, T 1 AR AE 2 5
T A O b -EtOAc FIRE R b AA: il 4l ALK B, 75 31101 -BoLCMS -EST ™ (m/z) : [M+H] "2 1]
{8 :538.

[1311] %2

[1312]  Z550-mLEgrbf i AETFA (5mL) H7H101-B(0.36g,0.67mmol) « fFE =R, i FE %
RS 3053 40 AL S 2 )5 5 38 3T FHE tOAc -MeOHI R IR | AT (it 4l A b ¥ i , 2 34k &
#1101, "H-NMR (400MHz , 545 -d) 612.11 (s, 1H) ,10.40(t,J=5.8Hz,1H) ,8.28 (s, 1H) ,6.91-
6.39 (m,2H) ,4.62(ddd,J=25.0,6.5,2.8Hz,3H) ,4.21 (t,J=12.2Hz,1H) ,4.09 (dd, J=
12.5,3.0Hz,1H) ,3.93(dd,J=12.2,3.1Hz,1H) ,2.35-1.39 (m,9H) .'"F NMR (376MHz , & 1} -
d)8-112.38(t,J=7.7Hz) ,-114.78(q,]=8.5Hz) .LCMS-EST" (m/z) : SLIMIE : 448

[1313]  sjifif]102

[1314]  fLAEH10211 )%

[1315]  (1S,4S,12aR) -7-¥2%:-6,8- “FAM-N- (2,4,6- = AH ) -1,2,3,4,6,8,12,
12a- )\E-1,4-Fr 0 25 ke FE(1,2-a: 17,2 -d] ik BE -9- F L Ji%

164



CN 116640140 A W OB P 154/168 T

[1316]

ARE=F
Lo . Ll mam AR
N ‘<o|-| THF L ‘PPhs, DIAD #Np

Boc Boc THF, rt.
102-A 102-B 102-C
B EVH o o NaHCO,
N\ ~A EtOH/H,0
Boc = 2

H H
1) KOH :
2)HATU N
H
F E 102-H

HH
N
H

102

[1318] 1

[1319]1  Z5100-mL A 5B et 268 N ZETHF (20mL) F1/102-A(2.0g, 7. 8mmol) o ¥ S M VR &
WA HIZE0°C o M M I N B 5% — PR L BRTGE (FETHF 2N, 17 6mL) oS85 72 SR N, it bE RS
TREYE R B 1% R BR G HIEI0°C o N FERE (8mL) DAV K R Lo 7E 4G 2 Ji5 5 38 i A
F T bt - EAYE 9 BE B CombiFlash (40gHE: , {8 F A 44) 4lifb 5 R ¥, 15 51102-B. LCMS -
EST (m/z) : [M+H] "S2ilifl : 242,

[1320] JPIX2

[1321]  25100-mLEgrbfH 2 A FETHF (30mL) 1) 102-B(1.8g,7.4mmol) - =A@ (4.3g,
16.2mmo1) FI4RZE — L% (1.8g,12.2mmol) AR5 , B I MTR B 40¥A E120°C , [H] i i FE .
] [ SN VR A 8 8 i ADIAD (3. 2mL, 16. 2mmo) o 7F 2535 N #it HE I M IR S ik 3 o 76
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452 Ja , @A FH O e - EAVE Ve i ¥ CombiF lash (80g4E: , £ FH I FEAAR) Alifh 5k &4, 15 3|
102-CoLCMS-EST" (m/z) : [M+H] " SZi{# : 371,

[1322] JPIX3

[1323]  [A]102-C(2.5g,6.8mmol) ZEEtOH (50mL) HH fRIIE W FR DN — K& (1. 7TmL) o ¥ [ B
BEVIIMIAZRTOC, [N FE3 /NS o 7RI SRR 22 [ A 2 5, IR 4R JE TR, 15 21 102-D. LCMS-EST
“(m/z) : [MHH] SEE - 241,

[1324] JDIR4

[1325]  #5100-mLArbf 3 A\ 7E 2B (30mL) F1 A 102-D (1.6g,6.7mmol) A1102-E (2.3g,
6.7mmol) . 7] R MRS PIH I ANFE/K (30mL) H R &40 (1.2g, 1. 4mmol) ARG, FE SR T
PPk [ SR A 03 T - W5 %08 A0 FIEA (200mL) #5883 FHK (2x) B FIBA (1x) ZEEUK
Yoy AL o5 5, T8 (Na,S0,) FHik4E LA 102-FHF '~ — 5 i ik — 4l
A1 LCMS-EST" (m/z) : [M+H] " SZIE - 569

[1326] DURS

[1327]  45100-mLirbf & AFEAN HC1/ Mgz (38mL) HHfF1102-F (3.7g,6.5mmol) 4R )5,
EER T EE R NI G/ AR AR 2 J5 3 33 . 2g 1) H [a] 44 o K- 1% 1 8] 4 FTDBU
(5.1g,33.8mmol) % T~ HI 2K (100mL) H o ¥ 1% S MVR-EVIMAA 1 10°C , [F] I3 HE 17N o 7EIK
452 Ja A O e - EAVE N i ) CombiF lash (80g4E: , £ FH HIFEAAR) Alifb ik &4, 15 3|
102-GoLCMS-EST" (m/z) : [M+H] " SZi{f : 423

[1328] JDIX6

[1329]  fF100-mLErbf 3 NZETHF (2mL) FIMeOH (2mL) H1H102-G (0.3g,0.72mmol) « 7] )X
MAREPIH NN KOH (2. 1mL) <8 J5 , £ Z i N HeHE R MR A9 17N o ad it in A IN HCL
(2. 1mL) ¥4 [ BIVR-BMIRRAL « FEWR G S5 , W FRR 5 R (3x) HL28 K R (0. 72mmol)
2,4,6- =K H % (0.23g,1.44mmol) N,N- — 553 2. % (DIPEA) (0.47g,3.6mmol) FIHATU
(0.55g,1.44mmol) ¥ TDCM (20mL) H o 7E Z iR T, Hi £ R M TR & 02/ o B 1% IR A ) FHEA
(100mL) ¢ , FI 4L FTfFINHCO, (2x) M ATFINH,C1 (2x) ¥ ik , I H 4Na, S0, T4 . fE ik 4 2
Je il FE ke -Et0 A cHURER b RF: itk ai AL HL A R, 15 51 102-Ho LCMS-EST (m/z) : [M+
H] " Sii{E - 538

[1330] JPIRT7

[1331]  Z550-mLirbf 3 AFETFA (5mL) 1 H102-H(0.36g,0.67mmol) - fEZEIE T, k<
VA 30435t R W4 2 5 , 381t FHEtOAC -MeOHIRIRE G b Ak o i ali A Y 5, 15 24k &
Y1102, 'H-NMR (400MHz , & /i -d) 612.13 (s, 1H) ,10.40 (t,J=5.8Hz, 1H) ,8.28 (s, 1H) ,6.64
(t,J=8.1Hz,2H) ,4.89-4.41 (m,3H) ,4.22(t,J=12.2Hz,1H) ,4.09(dd,J=12.3,3.1Hz,
1H) ,3.95(dd,J=12.1,4.1Hz,1H) ,2.45-1.60 (m,9H) . '"F-NMR (376MHz , %.{}j -d) 6-109.26
(ddd,J=15.1,8.8,6.3Hz) ,-111.99(t,J=6.9Hz) .LCMS-ESI" (m/z) : SZlI{H : 448.

[1332]  Sjiifs] 103

[1333]  fL&#103MH 2%

[1334]  (IR,4R,12aR) -2,3- — i -7-#23£-6,8- —~5%AC-N- (2,4,6- =FHAEH ) -1,2,3,4,
6,8,12,12a- J\E-1,4-Mr iV H 2 bngE 9 [1,2-a:17,2 7 -d] ke - 9- H Bt i
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y o) P
F
Z_N
F XN "So F F
O OH
103
o~ P
HO,, = -~"‘*o 1) Pd(OH),, H, n
=3 oAt I:\ HCL g, ijj "
) " Dom, 78°C 2) Boc B BF A N»,o
DIPEA, 2-MeTHF d ><
103-A 103-B
[1335]
- 1) DIAD, PPhs KR
% N N
THF,0°c  F~ ™7 )0 Fo > r°
2)
DA 1 <
103-C 103-D
7 F
0 XYy 07 NH,
O AN o
H
10 O F N OH 1}HATU DIPEA F )j@\
NaHCOg, MeOH N\~ DCM r'/\
2) HClI 0 O_ 2) MgBr,
3) DBU ACN, 50 °C
MeOH, 40 °C 103-E

[1336]  DER1

[1337]  ZEF-UK/ AR, % (1R, 3R, 4R, 5R,6S) -5,6- — 2 HE-2- ((S) -1- I %) -2- &
e TI[2.2. 1] Bk -3- BRI HE (2.0g,6.9mmol) ZEDCM (27mL) H (KIS RA EN E-78°C . &
SRS SL MRS (plastic tipped pipette) [A]iZ V& I ADAST (2.18mL, 16.48mmol) »
TE-T8°C T, WX IE 307 8, HoE ¥ H ki h 8 1 18 18t FHiR 22 =05, IFE IR T
PHE LN o 28 BRI S RS W S 38 T K S VR A5 A 1 i b i N VR ) ok B 4 (150mL)
IRV PR N 7 8 & 2 IEH @R e A BUKZ R & A ZE R s+
1, 1oL U AR A TP IR B A B (7-28% R T8/ k) AR =4, 15 51103 - A
"H-NMR (400MHz , 51/ -d) 67.43-7.16 (m,5H) ,5.01-4.60 (m,2H) ,3.85(q,J=7.1,6.6Hz,
1H) ,3.55(s,2H) ,3.53-3.42(m,2H) ,2.76(dq,J=5.1,2.0Hz,1H) ,2.19-2.07 (m, 1H) ,2.03-
1.88(m,1H) ,1.39(d,J=6.7Hz,3H) »

[1338] DIR2FN3

[1339]1  []103-A(0.96g,3.24mmol) 7£ £, (36.01mL) A11.25M HC1- Z F# (4.09mL) H (1%
W IMA20%PdOH/C(1.14g,1.62mmol) , FEEG T, T HE 1% BT IR 22/ NS o 78 38 e ek i 1
iy J5 . FHEtOHBE R IE U, 78 1 2 ik 4 D8 2 1, 15 2 B R 37 1 7= 4, R e N
3.24mmol i T 'F— B (LCMS-EST" (m/z) : [M+H] " H iR {H : CH ,F,NO,:192. 08 SLlI{H «
192.110.
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[1340]  [m7E2- HH L DU Sk (32.43mL) HH IFH AR AR (0.62g, 3. 24mmol) A1 —HrIR — AU T
M5 (1.06g,4.86mmol) H AN, N- — R A5 £ 1% (0. 56mL , 0mol) o 7E 5 B , 44 [ M TR &4
IKFRE, 22 BCBIEL0AC (2x) 1, IR K BRERAMLE I, & 9T T4 (Na,SO,) FHik 4 o 1l — A4k
AT (3l (0-55% BtOAc/ T be) 4 bk A1, 4351 103-B, 'H-NMR (400MHz , 54 )7 -d) 85.12-
5.01 (n,1H) ,4.92(s,1H) ,4.49(s,1H) ,4.14(d,J=14.7THz,1H) ,3.75(s,3H) ,2.91 (s, 1H) ,
2.24-1.98(m,2H) ,1.47 (s,5H) ,1.38(s,5H) .LCMS-EST" (m/z) : [M+H] i {H : C,,H, F,NO, :
292.13; 52 : 291. 75,

[1341]  JDIR4

[1342]  fEyKI 4 HE103-B (0.68g,2.33mmol) ZETHF (15mL) 77 VA W, 5] I in A\ #E THE
(4.65mL) EJ1.OM LiBH,, JFAE0C R #4532 IR 5713070 %, L 3@ d TLC 7R 58 i« H
7K (0. 3mL) /)N O AL B 2 SR S, AR I FINaOH (~15% ,3.5M, 0. 3mL) kb3 , 355 ¢ e 1 55
AMEIZK (0.9mL) AbFE 7R IR T, BPEZIR A 150 B, FF ik JEIE A ppt , F L BEE %, ik
% IE W, 73 51103-C. "H-NMR (400MHz , 54/ -d) 54.83 (s, 1H) ,4.56(d,J=10.5Hz, 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) .

[1343]  PPR5HI6

[1344]  #103-C(0.59g,2.25mmol) AR — HIE A% (0.53g, 3. 6mmol) FI = JEM (1. 3¢g,
4.95mmo1) FETHF (11mL) 91 VR & WE UK HH A H M AE R R IR — % N5 (0.97mL,
4.95mmol) o #R 5 , X IR A Y i 22 Z 0, FF R L4/, SR 5 72 1S ik g o K R R )
T LW, B NG, SR 5 1 B8 B AR, R 48 8 -l — A A REAE (% (10-31-91%
EtOAc/ Chke) 4ib5k &M, 2 2R A A AW (R E2 . 25mmol FI7=4) - LCMS-EST™ (m/
2) : CyoHy FoN,0, 9 [MHH] FEIR4H - 393 15 S B : 392. 77,

[1345]  FE60°C T, Ry B A F=5 4 (0.88g,2.25mmol) FI7K G M (0. 46mL,
9.52mmol) 7E £ (22mL) H IR 2/ NS o 4 I B IR A WD AE VKIS v A1, o N .18k (10mL) ,
BEHEZIR A Y3020 B o 18 D8 TR R 00 B4 L I AE LA R IR SE IR E T, 8 %1103-D, 'H-NMR
(400MHz , 54/ -d) 65.17-4.61 (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=7.4Hz,1H) ,1.46(s,9H) ,1.30(d,J=6.4Hz,1H) ,1.27(d,J=
6.3Hz,3H) .LCMS-EST" (m/z) :C,,H, F,N,0,/ [M+H] 3 (B : 263 . 15; SLlIH - 262. 86,

[1346]  FIR7.8F19

[13471  DIBLTAL-E 600 )54, [ 103-DICEE41-E, A (2,4 ,6- =K IL) H AR
B (2,3- TEURIE) B, A A 103 77 A B — o e A A L S STAR AL 2 R L H -
NMR (400MHz , 54)i -d) 68.08 (s, 1H) ,6.46-6.27 (m,2H) ,4.95(d,J=53.5Hz,1H) ,4.65(d,J=
54.9Hz,1H) ,4.45(s,1H) ,4.33(d,J=5.6Hz,2H) ,3.84 (t,J=3.6Hz,2H) ,2.75 (s, 1H) ,2.28
(p,J=1.9Hz,2H) ,2.20(s,1H) ,1.91(dd,J=33.3,15.2Hz,1H) ,0.95 (s, 1H) .LCMS-ESI" (/
z) :Cy H, FN,0, 1 [M+H] B8 AH : 470. 11 52ME : . 470. 13

[1348] Ul E &

[1349]  sjfifs) 104

[1350]  7EMT44H i (50w 20 &

[1351] X FAHFMT4 cel Is/PUIRERIAE , 75 384FLIM & A 1 #-FLH K50 . AuL I 189X ik
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R JE B AEDMSO R 3 - 1% 3 SR BRAL &0 i N 211 40ul 1 40 g A= K 1% 97 3 (RPMT 1640, 10%FBS,
1% EHER/EEER, 1 %L- B AN, 1 %HEPES) d1 (105K FE) , — U4 .

[1352] B ImLAE40 R RE 92 X 10MTA4H ML 7E 37 °C R BA25uL (MT4) (40 i A K 1% 55 55 (B
JEL) BICHTEE L 250 B IHTV - TTIbIR 45 ABT Ay (- F-MT44H 2 40.004m. 0. 1 .) 43! Tk 4
L/INERERH 37N IS o K J56 G 18 R A J6 G 10 4 8 200 i A A 3 e i b, 1 1 3000 2 A1) % L P
HIA35ULI2000 Chf T-MT4) 4H A .

[1353]  ARJ5 , Bl ERAEST CI R FRAF P G IR AL IR R 2 Ja , K 25uL () 2X R 4 1
CellTiter-Glo ™7 (H F#G7573,Promega Biosciences,Inc. ,Madison,WI) Ji N EW 5
RS FLp @ R R N FR2 -3 B AT AU MV AR, R )5 M HEnvision i B 48
(PerkinElmer) S2HUAL 225K G o

[1354]  FEiZME h , A K AL G PE SSPUm B E M, 0 MR LT - Rk, AR &
Y] UL YR TTHIVIR B 3G 5E VA 77 ATDS  BAE IR ATDSBRARCAE IR 1 & AE o

[1355] %1
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fet s £ MTA ® 6 oM
ECsq CCs

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

[1356] 11 4.9 10274
12 59 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 2.8 38690
20 3.3 27990
4| 38.3 13010
22 64.3 4433
23 2.3 13444
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[1357]

£ MT-4 ¥ & nM

bt %5

ECsg CCso
24 6.1 12074
25 26.2 5233
26 10.3 8836
27 4.4 8751
28 15.6 18687
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 r A 3544
43 6.9 10321
44 A 9869
45 2.4 15765
46 2.6 19295
47 1.9 11301
48 2.7 13967
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[1358]

£ MT-4 ¥ & nM

bt %5

ECsg CCso
49 33.3 52219

50/51
(3 i 2 R 1.9 37173

4)
52 15.0 12943
53 14.3 3347
54 15.6 3236
53 1.5 11100
56 3.1 17238
57 2.3 11751
58 1.5 7694
59 3.1 22200
60 2.1 3308
61 1.8 25881
62 - 3492
63 2.5 3164
64 3.5 3332
65 2.4 2508
66 9.4 11848
67 10.7 2981
68 2.7 4175
69 1.9 4767
70 31 8413
71 2.6 4660
T2 4.3 6255
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[1359]

£ MT-4 ¥ & nM

bt %5

ECsg CCso
73 1.8 9194
74 29.3 4340
75 2.8 5292
76 17.8 34581
77 5.6 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 23 9727
85 2.0 10378
86 23 22405
88 29 3230
89 8.4 4629
90 5.7 8086
91 5.0 7183
92 18.6 4553
93 . 6158
94 11.5 51173
96 2.6 26586
97 2.1 17341
98 2.4 17947
99 2.0 8475
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, £ MT-4 ¥ % nM
1ot 4% 5
ECso CCSG
1360] 100 2.2 11580
101 2.1 11585
102 2.3 12042
103 10.3 35127

[1361]  =Zjfifs1105

[1362]1  APXRiEALIE

[1363] ¢ 2= Bl 15 55 R 0 K A e B AL 1) IR 40 B 2 (DPX2) i A 7E 96 FLI B 78 AR
I DPX24H il B A APXREER] (NR112) FIZEHAE N CYP3AALE R S5 IR AN IR B F- 8 e 3=
R4 5 JE AT, ROXREMANPXRE o 44 241 B FH 7S Fh oA B2 1 &8 Rl A 50 (0. 15~50uM) AbBE , F55 7724
ZINIS o ) Y A PR ) B R PR i o R R I A o BT R D6 AR FE (0. 1 ~20uM) B RIAE
P AR T 108 20uM A RIF () B K A5 5075 5 10 % Emax AR 4 K ik 25 200 B4k & W i 72 6
B, HVHEE ] T-DMSOT 5% - %6 Emax= (5305 5 - 1) / (RIF- L& R HAE ) X 100% .

[1364] %2

b5 £ 15 uM
59 %E ax
2 4.5
3 7.5
4 3
[1365] D i
6
7
8
9
10 19
15 20
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[1366]

o4 5 15 uM
19 %Emax

16 17
17 7
18

19

20

23 45
28 6
29 3
32 14
33 17
36 3
37 2
38 7
39 6
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
ST 3
58 1
59 4
60 g3
6l 1
63 13
64 8
66

67
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et b5 £ 15 uM
9 %Emax

68 6
69 .
70 10
71 3
72 -
73 7
75 0
77 11
79 0
80 2
81 1
82 1
83 1

[1367] 84 21
85 77
86 30
88 27
89 5
90 11
91 3
92 3
93 9
96 11
97 9
98
99 17
100 45
102 123
103 0

[1368]  sLjifsi]106

[1369]1  OCT2¥I &

[1370]  7£ MO . O14uMEE 1OuMK) 7 FR AR B [0 B A AU RIOCT2 - 5 Y2 frMDCK T T4 fifd o 3t 47 A 784

5P 2% (TEA) B Ak A P I 0CT2 A S R ER AR 751 B M AL 400 O B 7

[13711  H4MDCKITZH M £E 15 € 37°C .90 % i FE 15 % CO, 1) 35 F2 A Hh 4E 7 B 1 % Pen/
Strep.10% fig“F {5410 25mg/mL %5 & (hygromycin) B/ M 7 15 77 2 (MEM) H o 7E I
FE 2 W24/ K A S T R AN I SR I N B ZE B P IMDCK T T4 L o L SR 4 ffa 2
Z580-90 % Fil £ o 75 I E 24K , 44 20 J3k 47 M 2 11 W b B HL T BV fEKrebs -Hense l e t 28 pf
W (KHB) ,pH 7.4, 75X 10°F J3 i /mL e o 26 N8 A £ 5 2 AT L -4 L7 0 5

WP T IR 15738
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[1372] ¥R AL AP0 SRR BEAEDMSOH , SR JE#8 N (2ul) %20 4mL 35 B A A 8k 0CT2 - #%
20 i (O KHBZE MR, FE55 92 104080 INNO . 1mLZEKHBZE i 7 9 100uM. '*C- TEA (ZER
B 5 20uME R FE) FH UG 32 o TEAR IR FE /2 25 T-Kmo FERE TR 100 Bl 2 J5 , IINO . SmLiK#
[F)1X PBSZZ MR KM E IR G AR5 , ¥4 i LL1000r pm &5 0o 5538, HE A5 [ 3K R FHIUK
A HIPBS H 5 e B B4R . F 5 FHO. 2N NaOHKE 20 B A B v fidd , e e R E £/ 304>
B LB OR 56 I8 SRS TR I R 208 6 o B8 dpm i 303 AT R IR TH 5
PO % vH AN R Sl % = [1- {[ocT2] - [WT] .}/ {[0CT2] - [WT] .} 1*100, 345,
[oCT2] ARFOCT24H FAE M Ak & M) A77E T A dpmit- %4, [0CT2]  AFROCT24H Ha /e M ik 4k &
PIAAFAE T I dpmi -0, AT WT] AR A= B 20 M 72 AL & 0 ASAFAE R ¥ dpmit 45

[1373] &3

Bt 55 ICso (nM)

2 240

3 250
2230
[1374] 11 10000
13 610
36 10000

39 358

40 204

et % ICso (nM)

41 2823

42 487

45 137

47 6200

48 4909

55 476
[1375] ik 3
64 94

77 3830
82 10000
83 10000

96 1357

98 3726

99 1506

100 450

[1376] 1. 23 (R A R R BRI AL S 11 % B DN 5E B RE I 8] P 25ME . X T2 8 5
Yo, izt R IR CEAT 1 2 0 E Rl 2R 1 2803 Al i) HtE S AR A e B 4
T8 1 » DL OR B A NS TR BT EEAT (R0 5E 1) 8t

(13771 Sghtifsi107

[1378]  DIJIRERERIK N 45 2 2 Lukg R 2 5 25430 11250 #

(13791 FERbK N B AR 25 25 28 BUAR R 2 Ja , X & Rl b 5 AT 25 K3h 1122 0 Hr
(13801 it i ik PN 45 2540 S W IR 254K 80 1 52 23 i K DNl AK & S 1) 465 %6 L 187 .55 %
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PEG 300140% 7K+ LAO . Img/mLF T IVHR - X T 1 RS 25 AL S P 25480 1122507 %
MR S VIECHILED . 1% 1 1520.0. 5% HPMC LV1007ZED1 WaterH FIZK 2V, Lhimg/kg.
(13811  HENZ544H 3 R HEME A (non-naive) gl ELAS R 2H 1% . FE 25 250, shA R BB AE
1022 13kg 2 [H]  7E ST 25 GBI AN 45 2 5 Kk /N B S AR B i A 0 TR ik N 45 2
BF A, e 3ot i Pk P v 30 23 g W il v 2 249 22 3h ) o AR i B IR Bl 0 U 9 T v R R
PAEEIAK0. 5mg/ kg B 7 & o X T+ 1 R 4a 25 (I 5 , AR 48 4k 1R 30 W 1) 4 1 25 24 Ak ) ot DL 38
Img/kgHI 7 & .

[1382] S T-H ik N 45 25 AL &I 25 B0 J1 5 0 i, FE R B 45 245 )50.0.250.0. 483,
0.583.0.750.1.00.1.50.2.00.4.00.8.00.12.0F124 .0/]NIF M & 54 % 45 7 5 5 Ik ifn
(% B Z11mL) o AR B & A 1E BB FIEDTA-K2HVacutainer " o, 3F 37 B B i
UK b B BT 3 AT 2 0 o 5 FHLC/MS /MS 75 430 2 1 2 A AR A 5420 (P9 E K5 100RL 1)
& MRAE S S5 R B T 96 FLAR T, FE I NA00uL ¥4 2 / P bR AEE I (ACN) /
(ISTD) . 7585 F R UTIE 2 5 5 1 LOuL ) i i 55 20 R 3 8 215 196 LR , I H
300LL ) 7K R o 4 251 )R VIR 48 4 R N 2R F Hypersil Gold C,HPLCHE (50X
3.0mm, 5um; Thermo-Hypersil Part#25105-053030) FTSQQuantum Ultra LC/MS/MS&R%:
i, ffi FHAgilent 1200 %% — 7% (P/N G1312A Bin Pump) H T-¥EM A4 55, 348 FHHTS
Pal H K #£ 2% (LEAP Technologies,Carrboro,NC) FT-HE A5 o DLk &4 Iz v s ) 45 =X
fFHTSQ Quantum Ultra— = PUFg/Fii#{% (Thermo Finnigan,San Jose,CA) of# F P/ M3
FHIEAT WA L0 DB AHA S A 722 . SmM R B4 KWV 191 % . » pH3 . 05 DA R I B AHB A
HIE10mMH R #2190 % LB, pH 4. 6. 75 I 32 94 B - I [R) $ i gk A7 B = 254K 80 1 2% 4y
BT 15 B S SR IE R AT Z b AER AT, CLIGTE IR R, H R AL 254 ML 32375 4 f) 3k
o DT TR R TR, R P T B 3 R VR A0 A I RS AR, R AR 29 o0 A T ALY
A 20T Vs sTROR , A4 P4 V8 B8 21 52 TR MR T4 “F- 34 i B e 1], R 4> F AR LE TR P 19 °F
5JmF ) R

[1383] X T RS LI & 2R3N 11550 0T, A 245 2§)50.0.25.0.50.1.0.2.0.
4.0.6.0.8.0.12.0F124. 0/ A B4R AR JE S0 K ILAE (% H £90.3mL) « LRI T Bk
FR I 78 B 77 2, WACER IR ) 4% R 20T o oF I 252 3 FEE - B () 0 30 AT AR = 25K 8h J1 2% 50 T o
52 MRS SR ERARIBG 38 AEFRATH F (%) $8 REMFIF B .C TRfEA 22 Rtk
BRI R BE o AUCTE 28 R A, Ho2 s b SR S IR R R = .

[1384] %4
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feo-4h CL Vs MRT | F(%)KME | Cra (kMK | AUC(uM*h)
(L/hkg) | (L/kg) | (h) AR HEFRE | KEEFR
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 n/a
[1385] 41 0.015 0.11 7.5 10.7 2.4 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
8 0.498 0.87 1.8 n/a n/a n/a
7 0.510 1.20 2.3 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

[1386]  CREAEAS T 5 5 S 1) i A 56 [ 6 56 [ 0 HR s AT 52 [ 6 A B AhE
Al A E LR AR LR R DL 5 AR U AN TP JE IR 2 SO AR S E NS5
(13871 ARAEHTIE , N PR, RUE A SO 176 H I Q2 iR 1 AR W 52 St %
(B W] DLAE 30T T = A R W ARORS A AN Y [ R BEAT R B 1 o DX ke, A R AN BR T B 17 P B
BRI ZERAS I 57 o
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