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[0063]  “T5 5" 500 A MO R I8 MR JE T I HRINE IS R 5L A 77 FAFE , (HANR TA724E
H 2R 1) 75 HE A B AR UL R b 53 E Rl i B, 5 RAE " 75 287 BRT 48 “95 (ar-)” (bLan “J5
FERE”) BERE LR AT I Hh A ARG 7 2 o

[0064]  “T5 e dt” $5U-Re—Rcf L[4, HA R a0 b LR fe 3655, H HReA— a2 A
b SR 5 B 9N 2 o B 0 B S R 5 R ol i B, 15 T e 8 AT DA A o i A EY
R

[0065]  “PAfe ™ i “Bpe PR 8 AN FH ik AU R 1~ 2 ) AR B R 5 IR R R e B, LB =
A RARIE T i B = 2 AN T, FF I 9 VORI BN T R R e i R
P20 TR H R BRI IE I AFE , G a0 A DY JE VIR T I BRI (IR L IR BRI R 3R
B R ARV B 5 A R B L 5 DA e T DA e e A

[0066]  “BAp et 4530 -ReRof 2E ], Fo i Re vt b @ S e 288 HLRo v i b 58 I
ek o BR AR U 5 SR b B, 75 U PR e R e B mT DA a2k b BUAR

[0067]  “ix” Blips 27 F i S B

[0068]  “x AUk HE” 8 H AL — L Z AN b SR AL T EUAR ) b SO be 2t , 45 4n
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SR CHEFR ST, 2,2- S8 OE - /MO HE 3R, 2- R
FHJE S5 S R AR U0 B 5 b S e b i B, 5 T g A b 22 AT DU AT e s 4 BAC

[0069]  “ZYIAIL” B <IN R E W3- 2 18- oAb I A &L , b A2+ AR 71
—/NEINANIE E A ERIER ) 2% IR 2R o R AR ST I STt 7 SRR, R IR EON BLIAR R
HIZR IR L] DU 5 75 558 A AN o T A IR 2 PR () SE G B0 5, (HANBR T 480 I A L ey
FE (1, 3] MR e I IR PR R G | IDK P Jog S | S M A e | S e e M R S | 2B AR s 22
2SR IE JE | 2 S AL IS Joe s | I Ao i | WIR G s | IR PR i | 4—WIR g ] | Wbk gt Jo 5 L ML e
e ngE ke | DU SRR 3L L =g ke L (trithianyl) DU S0RH PR 3 L B A P bk I | At A Ml b 3
1S ARBR AR bk S AT, 1 - A AR B AR P bk 225 o B I i BA 0 S8 e il b 10 B, 775 D) 2 PR 22
AT DAAT 3% Hi g AR

[0070]  “N-ZRME” 5 & H 20— MR HH P IR 55 7 H R 0 i S 2 d il
AR PRI R USRI 0 b SR 2 PR B AR U B B A R A LU B, A5 UIN- R A
AT DT 3% Hi g AR

[0071]  “ZuIRRfe 27 Fi5 X -ReRe) 2 4], ForRe iy 0 b e SO 0 Je B4 8% AR A b 5 ST
FRINEE, F H AR IR R HON & BRI I, , M A A R mT LA Pl U5 T 2 e it o [
AR B b D3 e M A 5 D) e PR e B AT LA e e A

[0072] “ZH I IBESEET N E TR T ADESAE E R SRR 2% 5
TI5-Z14-JC I KRG L] S FE  (EANPR T~ B4 5 | TR M 25 T g ) 35 | e g o 5 L Ik
P G | e T A RR W w2 — SR A AR L W R R B AR £ 2 L L A ik g
(oxidopyridinyl) - 1-5ALMEREHE (oxidopyrimidiny1) 154U R 2 | 145 A MA g 22 it
W S LY g i I P S | W g G | A PR S TR e B T AR | e B ORI R AC R
% (thiophenyl) FBENy & o BR AU BH b 534 K5 0 H508H , 75 ) 2% 75 Ji foe 5 AT DA 3 i 43
AR,

[0073]  “N-ZF R e A 20— MR A H P 55 55 7 H R 0 i S 2wl
AT SR BRI 0 b SR 2 0 B G B AR U B A R A U B, 5 UIN- R O
AT DT 3% Hi g AR

[0074]  “ZfT5 Fbr it $5 0 -ReRefP) L (4], HorpReSN U0 b 5@ U b 3655 , HRe A0 b5 X
) 2 55 25 o B AR UL BH b 536 el i B , 2% 5 e i ] DA ade 43t AR o AR STAdE IR R 1
AR $8AT — 0ok FE ] (RP, e 28k 0 e 2k | e A 2k e B U VB A e 228 O 22k 5 e 2
PRpe It (PR i o i | i AObE 2 L AR PRI (N R B0 L R ek | 4 0 R N2 O BN/ Bl R O
Bk, Kb 20— AR PSSR T B, Prid e SR i, (HAR T
FIE T, NP (CL\Br AT ; B A Eb fnde i | Joe S0 PN 2 v 1 AU iR 7 5 2 [T B I B L 4R
Jot 3 RS | T P ARSIV RIS HR A B R 1 5 R (A B Gn i TR R b i i L R R i T A I L e
FeT5 FE NG L 5 N NS L R R e R i U T R B = e R R e A L
Foe 5 77 L P e e i L e R O R P e R R = O S P R e S b O RE SR T S S R e SR
HHH SRR T BT I RN — A EIR R, Hodr— AN a2 A SR 4 A B (1
R Bl — ) A 22 AR B It L R R A v 1) 2% i 1 LU T 4 s A R AT b T Jie 28 2
RIEFARGE A &l an, “BE AR B FEAE— A BIR SRR, Hp — A2 ANER 9 R b2
& X : ~NReRu+—NRGC (=0) Ry« —NRGC (=0) NRGRi—NR¢C (=0) ORn+—NRcC (=NRg) NRRu~—
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NR¢SO2R~0C (=0) NRcRi+~0R6~—SR¢~~SOR¢~~S02R+ ~0S02R6+ —S020R6+ =NS02Rc F1-SO2NRcR#
WA LR AT — A BN, Hoh — A AR T4 PR FE R B AR -C (=0) Re.—C
(=0) ORg~—C (=0) NReRu~~CH2S02R¢ «~CH2S02NReR . 7E Bl i H , R FNRuAH [7) B AN [F] 1, Jh 57 3 oKy
NN GE NG R WG TE NS N N e STV NIV 3R IR AW G ST
HE N-ZR PRI R PR E I | R 05 Ak N 0 R A/ B O A e i R AR i — P SRR AR —
A EREER], B — AN A SR TS B TR R A R U R IR T
B R BRAR e AR e R b AU e R I IR B | D5 A | O b A B A B e R e
HE AT AR PRI IN-JR BRI  Z AT o O L e O R N2 g R/ B AR T R e i S Ak, B
AN AR BUAIE B AT LT g — D el 2 A ER BUREE U

[0075] G SCAE AR 1 “OrAP L H8 AT E I A 7350 27, AN Qi O 0 FLAE & B A% 3]
DR B 3B A (LR T ANBR T 32 2R AN EE) o T AR R OB o FH ORI B LR AP ) F2 R AN 2
FEARSCH 73 AIRR N “ORAP B FR L7 PR ) ZUAE” o DR AP 530 W 00 38 1 b AT/ 3 1 2 11 b sl
FH A AR HoAth s 7 A7 i s B2 A 18] OR 4 A s HL AR i AT DA o 25 170 BF T JE DR 3 1) 22 [ R KR IR
RELS 5 — B0 SOV AN AU L A R4 5 — iR fEGreene and Wuts,Protective
Groups in Organic Synthesis,3rd edition,John Wiley&Sons,New York (1999) t . i
W B OR3P B DL RTAAR AR AE L 120 A T E & B () I RS 1 B A4 7 71 8 XS DA Ak
FSCE AT IR g 24 T 1) B I 52 4 1 o G A AR 3R 12 1) DR 4 2R BT AR B 4] B iR fEAgrawal , et
al.,Protocols for Oligonucleotide Conjugates,Eds,Humana Press;New Jersey,
1994 ;Vol.26pp. 1-72H1 . “FREE ORI EE 1) SEAG) G045 , AHASBR T T 2 VBT S R P 2 AR
FEFEE DU 1- ORI O 1 Q-G EE) O 2- = F B I e o 0 -
IREE 2, 4= TRHFERIE AR (2, 6- RN ORI R AL RS ORI R =
BRI AL = LR H R T B T A TR B F R e L RCT - TOR R FR I e R (TBDPS)
SOREE I b A R RS R IR L L TR VRS TRER \ = SR SRR = SRR R R i
(pivaloate) 7 FH RIS  0f—2K I R 2K I L 9— 27 2 Y LB IR 1 1l IR I 0 FR R IR I »
BRI EE” I S A4 , (AR T2 B TR R R OR 47 2k, B tn2— = PP - Rk be Bk & SR B ik A
(Teoc) \1-FJE-1- (4-BRIRIE) - 2 S -k AL (Bpoc) - T 4 BE Bk IE (BOC) I PR A 2k i Ak
(Alloc) 9-7 5 F B S L B BE (Fmoc) MR B AL B AL (Chz) s Wi R4 2, LL N FR Bk 22 L &
P i\ = SR T A O T AR R R P 5 R B e — DR B 2, LU 2— i R i P e 5 A
SV AR e R 3 358, Lo s — FR IR P U J A AR 2 T Bk

[0076]  ATL N T I A K B 3 5=k 2 WA i R DA AN TR 1 iR 7 o 5 el o ) R 1 B AR
— AR R R AR X (D 1 pTE AT 25 -GS P R IR A T S R AL
FIO S FE A B AR B R SR, LE 23 B0 °HLPHL CL e e NG NG R0 o
80P PP S IR POCT VDRI T S ax S TR PR AR A AL S R DL T S R AR 5 G 4 AL
REE R Ul A & 22 24 B 2 3 B AR P R 55 R0 77 SR 5 B 44 P I A Rt » B
Sefm] 7 Zm At 2 (D &Y BB T T8 1R AL R IREE) FH T 25400/ s 4 21
OIATHI T o U 1 R A7 22 A (BEPH) Aieg 14 (M0) BT 5 &5 & M A FAS I 7 =2 4 S b
TiZHB.

[0077]  FH =R ] 47 2 b g (RIPH) o E0AR o] DA T R 5 AR R e 1 7= 2B 11 S 2 3 7 A
Py AN, A A 2 ZE AT DASE Nl )& 7 SR AT LD o Rt £E— 26 4B 00 T, BRI R AT RE 2
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PRI -

[0078] i IEFE TR GRS Z , Lo an''CL°F  PORINEAR, , w] DA FH - 1E L -k S I 2 44
(PET) BFFT , DAAS B IR 32 AR o3 A 2 o A AL R ARIC Y 20 (D) S 4 — AT DL A $iel 157
AN G RO 8 R AR B R DL T St 4 4n S B adk J7 32, A FH I =4 1) [ 67 21 1 ) 7
R 2 TR B AR 10 7 i 5%

[0079] AL ITHI A B I SR A6 TR 75 BT 3 T A& 0 AR AR =4 o KRR 1 772 et T
A EH 51 G i 5 2540 & WD B S84 VIR TR K S IR A BRI S5 3RS, E B T R AL 7R .
DRI, A BH A0 355 38 e A0 45 — MRk AR R BH ()46 & W04 24 28R FL ) 2 8 7 A= AR P 10
— B [B] R 792577 AR R AN 0 o T KD 77 it 0 8 30 3 K A i B B U PR R i A & P B AT A
M 7] B 25 25 2 30 (L, KB /N BR JRER VAR ERN) A2 80548 A2 AU R IS T I MRV
MR BRI B ARt b 2 B LA P YR %

[0080]  “FasEfb & AN “Fa e W45 K7 A i 2 W o g (s i) =M RN IR G Y 70 5
A 4R HECHI A 0697 A& Tl 2L BHE AR & L sk is s s
S/ NG N  NE ENCE SNTTE SN RSP IE | 2 =T/ sy UL i g2 b7/

[0081]  “fLGfY)” B AR 1™ 45 15 T2 0 B8 5 Ak i 18] AT 68 A& 2R BT B AN KR, OF Hizgliig
0,5 Fo b ik A B TR 4 18 B0 17 DU A v AN R AR B O o A5, AR s B 5 7
Tia 75 AT DA AR ERASE BUAR, I HoAZ il (04 B 55 2 AAS B B 05 2

[0082]  “mJ 24 A A4 BRI BBUTE 71 A0 FEAEANR T AT O 8 56 [ & i AN 24 40 22 )
HEHERS T N RS & Bl Al P AT 42 52 AT AT B ) L oA BT 791 L B ame 1) AR 751 S 4 B 1)
577 FE3 700\ Gk} / 2 (0 701) L HG 2 7] 3 TR P 0 TR R SO B R E R SR AR A )
AR

[0083]  “mIZ4 H L i Jyw] 2 I H R AT JHEE I BEAAL S 101 25 38 2d v (BmT DL AL G
HA B S W) 25 B35 PR T 20 BIAGS WD ER A SCA T B &0 AT 245 287 1
LG ELFERTAE B A& B anhs g (I andh) (B8 (1 gE) A FINK.T (HEHXCH G-
Calit ) (1) £ o U 1 B 10 7T 24 FH 3L B 45 1 A MR IR <A WL IR A HLER I 26, Piridk
AHRIRL N O TR 8 F IR R IR R AT I 3 MR IR R TR LR V& IR VA R
R P R R TR L BRI e LR IR  FLRE IR BE FHIR  2- 28 B IR VTR B IR, AT G B
HEBR AN = H 2 1% s i A AT LR PR , LU An BB IR £ TR\ 5 i AT R IR « T ik oL IR
EE A ER R SRR R IR L AR T IR AN R TR o B2 B R A0 S W ) mT 24 F B B ik Ak & 4
(R B B8 5 18 A 1 L 4nNa " FINX " (CGHLrR XM ik F HERC —Cale 58) 4 & o vl 24 FH Ehit e ds
LR SV P AR YE RTINS HE R E T Bl g S T kSRS T
BT B AR RN £ B S HUBREL I 2 B R = 2B N R B e A T
(1) 35 o I ALFEAEZE SO R 72 Bl AR ) B2 e A ) e 3 o mT 24 R 0 AR SR M 1 TR FR o 4
HZRA] LTS . M.Berge et al.,]J.Pharma Sci.,66(1),1-19(1977) ,and Remington:The
Science and Practice of Pharmacy,R.Hendrickson,ed., 21k ,Lippincott,
Williams&Wilkins,Philadelphia,PA, (2005) ,at p.732,Table 38-511, ¥1X P ks 7E itk 3t
AR NENBE .

[0084]  XofTVR YT FHIE » AN STA TF AL S Wi 11 1 70 1) 6 388 8 9 m] 24 FHIG, BEAT 12 fiT
A= AR B 2 AT RS2 I TR BRI £ o SR, LA A& WT 24 FH I R ek 10) 56t T FH 4510 1) £
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st A R R 20 (D B &R AN & BT B L, T AT A H AR B 2 m] 22
YRR B , R AE AR A BH ) G 2 A

[0085] 4 8 51 W 2 d it 4 B S A 5 AR B B A s R il 21 » DAk D7 b 4
(¥4 J8 AR A SE B A B AL WNa RIK 1 36 A AT R 0 6 B 3L T LUE I I E & 10 4R AL
A0 b B AT A B VS TR DTE

[0086] 4k, #h ] DL Hh 4 B LG HLER AT AHLER 41 4nHC T \HBr H2S04 HaPO4 B A AL R
OB H 0y GBS A ) R iR o 55 N G B A SCIR 20 A 0 B G R F 5 0 DL R o 1 25 1
TR ST EIKA A R AR AT A

[0087] 2% i i 7™ AR AR BH IR A G B I FA A o A AR SCASE R RS SR 1a B
—AEEZA KK AP G 73T 5 — A ANE R T R E R T LUK, fEIX
FEIGOL TV AT LU K-S o nT e, 35 550 T DL A HLIE R BRI, A9 B 4k S 4 m)
CIAENKE AT, BFE— KB ZKED K EV R LK EW = KED - TUKED
S, DL R B B A T 20 0 A U BR AL A 4 el DA B0V A T e BB L T, AR K B
AT DU AR B A0SR /K B 7K IS e SRS IS TR IR G 4

[0088]  “ZGWL & 5 AR Ik W Ak W RN AR AT T 10 Wi L s A9 T N3 26 A ) 4
PEAL G 4 10 7 332 52 PR A o 94 10791 S B A0 o 47 L I mT 24 00 R 7RI BB T 711«
HRE”BCVRIT A RE” TR Y N R EH R B H G AN, L DL AR A AR TT A S
A AE F B IR o3 A B A5 P AR 4R AR & BH B4 S ) 2 IX AR ) &2 DA SR AN R
I PRIZE T 5 3R 1 2H 2k R B3R T AR 0 2 B R 2 B 25 o W TR T A R TR AR A0 AN K B 1
G & RCSARYE W R R R AR WA ) S AR TE T TR 25 A W) 45 2
6] 45 2538 4% A A P HEEE R VAT RS 8] AR 97 0509 R A B i 11 2 e L e
HIERE  5AR AV G AL L RME R 259 B3 008 R — g BORAES
PEFR A X FE 6T A 2805 AT DA B AR S5 G 152 RN 51 2% JE AR B R AR S %
A TFF AT FUAE -

[0089]  GnAR SCAH FHI AR IE “Ya 97 H T 48 245 20 AR 4% K BH B4 & W) B & 1) DA BRH
FRHIVIER Y (R RE R AN/ B K BB B B B - R VR IT I a5 A MR 3R BR TR 5
Ji » AREZ 35008 FRDRE R B2 11, A0/ BRAEAS I A o 85 2 1T, 48 2R AR R BRI AL &)
B G, LA 5 903 )RR, HE BN/ BFRBTs o3 B A8 I ods B T I 7K 5 BA 2 25 24541
AR Ak A P AH A ) DL I TR 23 W 2 BT 45 29 BESR FOTE 2R 5 5 — K 45 24 7% 7 1 T
BiTHIVEH BESE 1 B 7= S AL G am 2 L

[0090]  dAR SCA I AGE “PUa 28770 Fia A 540 10998 23 76 N\ 2R B BRORH /5552 a1 ) X 71
(A DEEYD)  BAEEANER T 000 2 5 NS BOR /B3 il Bl 75 19 1 5 B 2 AL
7)o

[0091] 4 AR ST A FH AR AR “HI VAR il (1) 0 1) 0] ok o5 48 R 8 [ (IR BV PR HIV AE 15 E 48
o 5T I B8 27BN, To iR SR AR Ah B AR B P

[0092] A BHII A G ERF o) 25 FHEh nT DL 3 A — AN ERE AN ASKEFR A, BRI 1) A7 A2 5%
e S A A | S Ko Pt S AL A\ B M DAAR 5 & 06 ST AR A 2 52 O (R) —B (S) —8 H T & LR K
(D) —5% (L) —HI &7 AR T AT 30 o AR K B H8 A4 BT A IX FE 1K T B8 S R A DL B LA/ T g 1) A
AR G EIE PR (5 AT () L R) —F1 (S) —BR (D) — A1 (L) — S M4 o] LA B -1 & B
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T BT MR 2%, B AT DA i T 92 48 Rt v RN oy S vt R A o FH TR 48 /  E
AN B P R 92 4 A I D 1 S 2 A AR T A B A A A5 G T 1 v R A R
% (HPLC) [ A ed) (B8R BT A= MBI AN YD) 3793 « A AR SCHER AL &4 & A M DU Y
HE U AT IR, BRAE S5 U , 5 L kg BT id Ak & W L FREANZ ) LR S A4 4 o 1
H, A B R A B E BN
[0093]  “STAA S A 4™ 5 e ok A 7] 1) B B (EL B A AN [R] 1) = 4 S5 A 1 AH [R] S5 5~ 4 B ) 4k
G, FANR] B e o AR B IR & Bl AR S A R S R A, I HARLHS Ok R4k, HoAs
Hor TR O AN RE B2 1 B AG 1  FhALAA FeAd 4
[0094]  “HAZFHAE” 8 BT Mo T — DR FREBRIE — 4078 05— DNEF A KA,
FEATA Bk 1b & Wi B S a4
[0095]  “Hij 247 Fa b2 b e v 78 v AR 1 R332k (1) AR 40 B B 2 S A SO RE T REAR 245 W 1 4L
G AL T S, AR I AFE S (D AL SR AT .
[0096] L&
[0097]  dm BEJfril , FEAC K A — ANt 7 S8 b A PR R L&Y, ik i &
MAEATAD:

O vl y2

X

R1

[0098]

(D
[0099] BRI A AR B RT 24 L
[0100] FHH.
[0101] X A-0-BK-NZ*-8k-CHZ - ;
[0102] W A-CHZ-;
[0103] 7'\ Z*FNZ°%% B A7 M A BRC sk 3k , B iR 2 77 72 N7 45 5 A — S T - L,
HAPLR-CRY 2=.—C RY) 2€ R?) 2=.—C R?) 2€ R?) 2C (R?) 25K ~C R?) 2C (R®) 2C R?) 2C R?) 2, Herp
7P RNZPER 2 2 B> — S A R L
[0104]  79%# . —CHo—BY—CHoCHo—;
[0105]  Y'ROY*&% [ A S7 A A Croak T B Crs i AR e i
[0106] R NHE— % = AN REUR A 3L A
[0107]  RpARMSLHI NS B 2 R FEELC ot A
[0108] £ R —ANSLiir &, $e gt BA R (T1-0) Kt &9
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[0109]

(II-A)
(01101 85— Asgitidy = oh, 3R AL RAT T30 (T1-B) AL &4

[0111]

(II-B)
[0112]  #57—Asgitidy = ep, 1R AL EAT T30 (1-0) AL &4

[0113] N X

(II-C)

[0114]  {E H— ALt 7 i, LRN-C R?) o= o fE— A RE— B 7 2, LR-C (R?) oC
(R?) o= o 7E X —ANHE— 2B 5t 5 S, LA-C RY) o€ R?) 2C (RY) 2= £ X — ANt — 25 1 St
L BARNA AL AN — D B, — ROV H AN HRIRNE7EX
—ANE— B ST R, — RO R AN RRNE AL AP ity 5
H, AR R AN RIIRNE AL X — ANt R seit 7 £, —AMROAK & BL&
AN AR A

[0115] 7 55— /NSl 5 erp, XoON-0- o 78 53— ANt 7 b, XON-NZ°P - 78 3 — AN St 7
ZHF L XON-NH- 76 57— ANt 5 P, XON-CHZ -2 RN Z3 45 G 48— I Lo £ — A3k —
ST e, 2P RE G AE AN R, XN -CHas

[0116] 7 S —ANSLii 7 b, 7 N B -CHo— o 7 59 — AN SEHtE 7 e, 28N -CHo— o 7 B — A
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St 7 G, 7N

[0117] 78 55— ANsiti 77 b, Y RIY2 8% 19 ST 3 Ay 2 Bl = 4 AP 4

[0118]  FE 55—ty & oh R — AN IR AE — N E— DI 52 7 v, RV 45
IR

[01191  FE 55—ty &b, RUBEH AN i IR 72— AN E— 2B I sty 67 h , RVN2, 4-
TORAREE 2,3 TR AR 2, 6- TRUARIE 34— SR IE (3, 4 TR R 24 SUR K
B3, 5 IR AR AN B ST R R U2, 4- TR

[0120]  7£ 53—/t b, R = A s s BUR I — N E— D I Sty 2, RA2, 4,
6- =R EEE2, 3, 4- = AR I TE X — A — D St 7 Bk RUN2, 4, 6- =R A
[0121]  fE—ANsftiTy S, SREL A &, HAFE I EFrR s (D) L (I1-A) . (I1-B) &
(I1-C) W — MGG sl HE ST AR S A A B R] 24 FH R M AT 24 Y Bk S 3 7 BT 771«
[0122] R4 5 — AN ST &, HAFH @ 5] A\ 45 259097 A R an B g s (D) . (TT-
A) « (I1-B) B (11-C) HFAE— MU S W B 25 WA & R G TT B R AL B T A R G (1 X
B ) R TP HIVIES G T AR 5 — NSt 77 &, HoB AR R ) N 45 25307 A RCE R fn b
prid s (D« (I1-A) « (T11-B) 2 (11-C) *PAE— MU & W al L 25 W & Yok i )T sl s (o ik
Gl b T S A SR G RS [ F8 5 T HI VIR G 1 7572 o

[0123]  7E 55— NSt 75 Z b, St in b prid s (D | (TT-A) . (I1-B) 2 (I1-C) HHE—ME
GV B2V A ) B TR T A IR GBI T R IR G 1 XU IR J A T H VIR L 1) &
TEH—A sty b st an ERTR X (D | (I1-4)  (II-B) 8 (I11-C) HE—/Mu & e
29 G TR T BT A SRR G B A T A R R 1 U 1) R R H VIR e i) F & o R
ANt T R, Bt B AR (1) L (TT-A) o (IT-B) 8% (11-C) HE— M & e i 24
W2 & WFERE iR T ) g .

[0124]  FE 53— Asiti 75 S b, St in B prid s (D | (T1-A) . (I1-B) 2 (I1-C) HHE—ME
EUEH YA AV TR VR HIVIER GL i) B o 7 53—/ Sty e b, R pit b prik
A (D« A1-4) « TI-B) 8 T1-C) FAE—MELA S 25 H & HT B 1t s 7 1tk va 7
HIV/E L) Fi% .

[0125]  4n byt — B Pk , FEAR W) — ANt J7 b R R A BUR B &4, B
B EWAAETAD !

[0126]

(D)
[0127] B H ST AR SR B A 245 F 2,
[0128]  Hrp.

25



CN 111303152 A W OB P 13/173 51

[0129] X J—0-B—NZ>-B§—-CHZ’-;

[0130] W Jy—0-E—NZ*-B§—CHZ*-;

[0131] 7' Z2R1Z3%% [ S O Cros i B B C1-s i AR e , sk b 7 fNZ2 el 2! Az 46 & 78
— K -L-, HHLA-CRY 2=.—C R 2C R*) 2=.—C R?) 2C R?) 2C R?) 2=.—C (R?) 2C (R?) 2C (R?)
2C (R*) 2=+—C (R*) 20C (R*) 2—+—C (R*) 2NR*C (R*) 2—+—C (R*) 2SC (R*) 2—+—C (R*) 2S (0) C (R*) 2——C
(R*) 2S02C (R*) 2=+—C (R*) 20C (R?) 2C (R*) 2—+—C (R?) 2C (R?) 20C (R?) 2——C (R?) 2NR*C (R?) 2C (R?) 2=~
C (R®) 2C (R*) 2NR*C (R*) 2=+—C (R*) 2SC (R*) 2C (R*) 2=+—C (R®) 2C (R®) 2SC (R*) 2—+—C (R*) 2S (0) C (R*) 2C
(R*) 2=+—C (R?) 2C (R®) 2S (0) C (R®) 2—+—C (R®) 2S02C (R*) 2C (R?) 2—+—C (R?) 2C (R?) 2S02C (R*) 2——C
(R*) 2S02NR*C (R®) -5 ~C (R*) 2NR*S02C (R?) 2-3

[0132] 7"y K —CHy— . —CH2CHz— . ~CH2CH2CHa— . —~CH20CH2— . ~CH2NR*CHa— . ~CH2SCHa— , ~CH2S
(0) CHa— 5% —CH2S02CH2—;

[0133]  Y'RAY*%% [ Aoy b RS B C -k 3 , BRY Y2 5 e AIE R B L T — i e R 2 A 3
Z 6 IR R T R PR LR A 3Z 6 BRI - (1) AR R IR, o B I Bl R B A PR AT 3 b g — A
B ZAREUL

[0134]  RUAMTIEHUIRH) F5 5L BAT IR B 24 5 3 5 F1

[0135]  AFANRBSIHOA S X 2 R FEERC ot 3 , s R R 5 e A TE B R IR T
—EIEK=0,

[0136]  Hr PR ZEA—A () 272282 7P — I - L 8L (1) YRV 5 e A E £
(B S - — RS T B A 3Z 6 R R T (B A B A 3 6N 38 J5 T I 28 38 R

[0137]  1F F—/ sty &=, WAh-CHZ%-,
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(R*) 2=+=C (R") 20C (R*) 2—+~C (R*) 2NR*C (R*) 2=+—C (R*) 2SC (R*) 2=+—C (R") 2S (0) C (R*) 2—+—C (RY)
2S02C (R) 2=+—C (R") 20C (R*) 2C (R) 2—+~C (R") 2C (R*) 20C (R*) 2—+~C (R") 2NR*C (R?) 2C (R*) 2—+—C
(R*) 2C (R*) 2NR*C (R*) 2=+—C (R*) 2SC (R?) 2C (R*) 2=+~C (R*) 2C (R") 2SC (R*) 2=+—C (R") 2S (0) C (R?) 2C
(R 2=+=C (R?) 2C (RY) 2S (0) C (R*) 2=+~C (R") 2S02C (R*) 2C (R*) 2=+—C (R?) 2C (R?) 2S02C (R*) 2—+—C
(R?) 2502NR*C (R*) 2-51~C (R*) 2NR*S02C (R®) 2=
[0143] 75— ANai )y b, VIRV 5 e DE B bR T — iR B A 36 3R 11
IR R A 36/ PR 1 1 283030 .
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&

X\[/\
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RS R T — T B A 3B 6 R T IR BRI B LA 3 2 64 FR JR T 1 J2 3R 3R .

[0153]  fE A — Aoty Erp, #2 4t B A 2 (IV-AA) . (IV-AB) . (IV-AC) . (IV-AD) . (IV-
AE) . (IV-AF) . (IV-AG) BY (IV-AH) 2 — K4k &40«
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01571  HALA-C (R?) 2=+~C (R*) 2C (R*) 2= +—C (R*) 2C (R*) 2C (R*) 2=+—C (R?) 2C (R*) 2C (R?) 2C
(R*) 2=+=C (R") 20C (R*) 2—+~C (R*) 2NR*C (R*) 2=+—C (R*) 2SC (R*) 2=+—C (R") 2S (0) C (R*) 2—+—C (RY)
2S02C (R) 2=+=C (R") 20C (R?) 2C (R) 2—+~C (R") 2C (R*) 20C (R*) 2—+~C (R") 2NR*C (R?) 2C (R*) 2—+—C
(R*) 2C (R*) 2NR*C (R*) 2=+—C (R*) 2SC (R?) 2C (R*) 2=+—C (R*) 2C (R") 2SC (R*) 2=+—C (R*) 2S (0) C (R?) 2C
(R*) 2=+=C (R*) 2C (R*) 2S (0) C (R*) 2=+—C (R") 2S02C (R*) 2C (R*) 2=+—C (R?) 2C (R*) 2S02C (R*) 2—+—C
(R?) 2502NR*C (R*) 2~ 81 ~C (R*) 2NR*S02C (R®) 2~

[0158]  fE A — Aoty E&vp, #2t B 2 (IV-BA) . (IV-BB) . (IV-BC) . (IV-BD) . (IV-
BE) « (IV-BF) . (IV-BG) 8¢ (TV-BH) 2 —MI{LE4:
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(R*) 2=+=C (R") 20C (R*) 2—+~C (R") 2NR*C (R*) 2=+—C (R*) 2SC (R*) 2=+—C (R") 2S (0) C (R*) 2—+—C (RY)
2S02C (R) 2=+=C (R) 20C (R*) 2C (R) 2—+~C (R") 2C (R*) 20C (R*) 2—+~C (R") 2NR*C (R?) 2C (R*) 2—+—C
(R*) 2C (R*) 2NR*C (R*) 2=+—C (R*) 2SC (R?) 2C (R*) 2=+—C (R*) 2C (R") 2SC (R*) 2=+—C (R*) 2S (0) C (R?) 2C

33



CN 111303152 A W OB P 21/173 I

(R*) 2=+—C (R?) 2C (R®) 2S (0) C (R®) 2—+—C (R®) 2S02C (R*) 2C (R?) 2—+—C (R?) 2C (R*) 2S02C (R*) 2——C
(R) 2S02NR*C (R?) 2—8Z~C (R®) 2NR*S02C (R?) 2o

[0162]  fEH—sLh T 2P, LN-C[R? 2-.—C (R?) 2€C (R?) 2=+ —C (R?) 2C (R*) 2C (R*) 2~ —C
(RY) 2C (RY) 2C (RY) 2C (RY) 2= o FE— AN E— 2P [ 520 77 1, LA—-C RY) 2= o /E X —ANE— 2B Iy 51
M7 ZH L LN-C (R 2C (R?) o= o 7E X — ANt — By st 7 2, LA-C R?) 2C R?) 2C (RY) 2= £
NNt — B ISt B, AR E AN — AP s T S, — ARV A
BAHRMRNE AL NP7 £, — RO & BB AN HRMRNEE
N =t — it 7 9, IR K R BN HRIRAE AL X — AN — D5t
FH, AR & BN HERRAA.

[0163]  7E 55—t /7 &, LA-C R?) 20C R?) 2=+ —C (R*) aNR*C (R?) 2=+~C (R?) 2SC (R?) 2+~
C (R 2S(0) C(RY) 2-84—C (R*) 2S02C (RY) 2= o FE—NHE— 2B S EH , LN-C RY) 20C R) 2
TE N ALt 77 =, ARV AE X — Nl — SRS b, — RO H A
HENHRPIRAE AN AP0 Z, — MR = BN HRPIR A
TEN AP R SLi T Brb, AR & SN HRPIRNE AE L — D st
HEF, —PMRAK R AN HRIRAEA.

[0164] 75— /NSEHi 7 Erf, XN-0-o 7 — 3B it 5 o, 22 N A8 7 — 5K
Jiti 75 & FR , XR-NZP = o £E 7 — AN it B, XOR-NH-o 78 53— AN St 5 87, XON—CHZ - /£ 5
— NS S, XO—CHa—

[0165] 7 5 —ANSEjiti 7 Z 7, 7 NBE B -CHo— o 7 53 — AN St 7 v, 2R -Clo—o £ 55—
SN L WAYSL

[0166]  7F 5 —ANSZitJ7 S, YURIY2 & [ A7 A R Rk il = P 0

[0167] 75— ASi )7 R R — N R HUR  AE— ANk 2B st 7 R, RV 4-5
KR -

[0168]  {F 5B —A Sy e, RUAZRIE  7F 57— /NSty S, R A e 2

[0169] £ 53— ANSEhi 7 &b, R 2 A — i AU

[0170] 7 55— Asi )7 R R — N B HUR  AE— ANk 2B st 7 R, RV 45
R -

[0171] £ 57— Asi )7 R, R N HUR  7E— ANk — 2B s 7 R0, RVA2, 4-
TR 2,3 TR IE 2, 6- T RURIE 3-F—4-EUR I L3, 4- T RUE L 24 EUR L
B3, 5~ HUR L AR X AN B s T b L RUN2, 4- R

[0172]  {E 57— ANty Rrp RS = A g REUR  AE— ANt — B sty b, RVN2, 4,
6- —FIRILTN2, 3, 4~ = HAIE AL L — AP St T KR L RUN2,4, 6- =R
[0173]  7E 5 —ANsZiti 5 =, RS- =580 P B4 R nl 2 - 3R T He -4 R 2

[0174]  fE—ANSLitF o, SRty &), Hasmw Earid (D . T1-A) . (I11-B) |
(IT-C) . (ITI-A) . (ITI-B) . (ITI-C) » (ITI-D) « (ITI-E) . (III-F) . (ITI-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) H £ — A4 A4, BRI S AR )
PRE AT 24 FHER , AT 25 A SRR R IR T 771 o

[0175]  $fk 5— /s 5 &, A ) NS 253097 A Er i L g =X (1) « (T1-
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A) . (II-B) . (I1-C) . (ITI-A) . (ITII-B) . (I1I-C) . (III-D) . (III-E) . (III-F) . (I1I-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) . #1 (IV-BH) H{E—HI4b-&4)
BCH 2 -G YD RIG YT A G 5L T A B G ) USSR N R HI VIR e () 07 7% o 38k o —
AT 5, HA RS W NG 20T A SEN W B (D L (T1-0) . T1-B) . (I1-0)
(ITI-A) . OTI-B) . (ITI-C) . ATI-D) . (ITI-E) . ATI-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) 1 (IV-BH) H £ — MR AW LG H S Y RIGIT
BT S R B T G B G ) RS N FTHT VIR G 1 7 o

[0176]  1E 57— st 7 Zvp, 8t an B Rkl (1)« (TT-4) L (IT-B) - (IT-0) , (ITI-A) .
(ITI-B) . OTI-C) . (ITI-D) . ATI-E) . (ITI-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) A1 (IV-BH) HAE— &K 24 WH SV H 1697 A 1K
el b T A L 1 RS I N BIHT VIR L () 3% o 7E 7 — NSt 7 b, R it o B ik =X
(I) . (I1-A) . (II-B) . (I1-C) . (III-A) . (ITI-B) . (I1I-C) . (I1I-D) . (III-E) . (III-F) .
(ITT-G) « (TTT-H) « (TV-AA) - (TV-AB) . (IV-AC) . (IV-AD) \ (IV-AE)  (IV-AF) . (TV-AG) . (IV-
AH) . (IV-BA) . (IV-BB) . (IV-BC) . (IV-BD) . (IV-BE) . (IV-BF) . (IV-BG) . Al (IV-BH) H4/F-—4>
R4k G W el H 25 A & ) T ia 97 BUTRRT B RGe BRAL T S R L I R ) N T HT V gk e
1) I

(01771 fE 5 —ANsLii)r £, iRt an B g4t —x0 (D) . (T1-A) . (IT-B) . (I1-C) » (ITI-
A) . (III-B) . (ITI-C) . (ITI-D) . (ITI-E) . (ITI-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) A1 (IV-BH) BRI 24520 S WAL BE 24167 T ) FHI& .

[0178]  7E 5 —ANsLiti)r &b, iRt an B prid4E—x0 (D) . (I1-A) . (IT-B) . (I1-0) » (ITI-
A) . (III-B) . (ITI-C) . (ITI-D) . (ITI-E) . (ITI-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) # (IV-BH) £ — AN SV A &P T 1697 1%
TBITHIVIR G ) &  AE 53— AN Setir 2, e it in B A —=0 (D (TT-A) L (IT-B) . (I1-
C) . (I11-A) . (ITI-B) . (IT1I-C) . (IT1I-D) . (ITI-E) . (IT1I-F) . (I11-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) #1 (TV-BH) 8% 2592 &4 H T 15 P4 5 ya o7 14
TRITHIVIERGL IR FHI&

[0179]1 N 4¥f#E, tn Frk=l (1) - (IT-A) . (I1-B) . (II-C) , (ITI-A) . (ITI-B) . (IT1-C) .
(ITI-D) . ATI-E) - (ITI-F) . (AIT1-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) A1 (IV-BH) 46 &I AT AR STt 77 58, AA SO0 T 40 B s (D) (IT-A) , (I1-B) «
(I1-C), (ITI-A) . (III-B) . (I1I-C) . (III-D) - (ITI-E) - (ITI-F) . (IT1-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) A1 (IV-BH) 14k &4 IR R X WL Y L Y2 LS
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2N\ 72\ 7P I BT A A e s AR S Ty DA ST b 5 e ity S A /8 (1) L (TT-A)
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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) Al (IV-BH) 4L &4 a0 B IE A &,
DATE AR AR 791 i 6n = B il PR A R BH B4 STt 77 22 3 4, FEARF 78 STt 7 58 R0/ BB 22 3K )
FARAIREE IR RO XWLY Y2 L2 22 280 2 BT 51 HE B B JE (0 B R IR D0 5 I 24 3L
B B EA IR T DL AR 8 St T 52 R0/ BRI 2 SR v B EL AR ) R B R A AN
FETEA K BHITE 2 N

[0180]  4mAAIBEL AR N 2 B 4 B R, 20 (1) « (TT-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) il (IV-BH) (4L &4, K2 f1Z2e 2 fnzZ°— 2 T i
L=, Af PACAJUAFAS [ ) 07 208 o o 45 %EEWJSE'J{JC/VF@S_IU\&/T%

3 3
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[0182] 24 &

[0183] Dy 7252500 H ¥, #£ L85 7 S8, A SO IR AL & 10 2 ORI 25 il G 1] Bl 24
WA G225 AR TN G S (D AL ST IR — Fhe 2 Fh . w] 24 F 3
A FRRE TR B 7)o 3 (D) AL S P LA RO I6 T I Y Ry 58 5 T8 B AE ) B A7 AE T2
S o3 (D AL S AT Al AR AR N 3B Frid € o3& & B3R A7)
AT DA AU R N R S € o AR — a5y Z= P, 20 (D I &L 2025mg = 4
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I EAFE TG A2t 2=, 3 (D A S ILLZ)25mg . 50mg . 100mg
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[0184] 252520 B AEIE & 1N 29 AL & W0 P (M AR W K AR 5 P s ] 24 Y 2 2 e Hht
PESABL P ¥ 17 R 32 32 AT — Al 2577 s AT (1 A W I 25 AL 5 P2 Tl IR & AR K
WY )AL ) 53 I RT 28 P800 R s A ) ) 040 9 ELAE AR S St SR o R LB
A ol ] A 24 [ A AR B AR SRR A7) 5 B 2 7] TR R R 7 R TR R
7RSS TR BN R SR ) SRR AN 55 701 o IR IR 2 WD A 5 WD s BIPE F) 45 2 i A B4
ANBR T AR SR ER BB RN i B Ah T V2B B B AN - B A B 25 AL
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YICLE o vF e rh B B S YO R 4 2 iR B ) 22 B N 2 Al FIH ) 4 2 252
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WAL a FERT 24 AR FH TR 7 iR S AR SR 2403 SO R R 5 I B«
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TEK ML RGE R L&Y

[0186] A B E e H AT 245 F #E DUIRIT B SR 45 25, IR 1697 A R KR U5 22 Fi A
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0T A RER — R 2 M AR ST IR H &
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— a2 S AR ST SRR G AT 24 AR R R 7 B 71

[0190]  fE— sty &b B2 W25, AR AL A TG e i 2 ek 5 —
PRl 2 M S AR T FIKH 5

(01911 7E BRIt J7 &b, S AMRIR ST ] B HT-HIVA . i, 72 L8 s 77 =, 53
HMRIG YT 7RI H HIV A B 301 77 31005 Sl R TV AR AZ 5 40 ) 771 S 30 2 S g (X HD VAR 1 40 o)
7RI 390 2 S g R IV A R 400 1) 7] HT VR g 47 1) 50 VHI VAR AR AL A i (BBE ) )) 4 5 g A1)
il 7] B A 751 (9] 2, CCRG 440 1] 771« gp4 140 41 771) (R ik 5 400 1) 7711) A1CD 4 3% B4 1] 571))
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F 3 490 0 58 A SR 4 ) ) B S AR A AL S I EE AN AEWO 2013/006738 (Gilead Sciences) .
US 2013/0165489 (University of Pennsylvania) fIWO 2013/006792 (Pharma Resources)
AT IRLS) (25030 i g sR A & - TR ITHIVI A 259 . R A & AE— gt —2
STt 77 22 TP, AR T R H R IR ) — A e 2 i

[0192] (1) HIVEE H B4 51, 26 B 2238 085 B L8 5 48D I =5 L el I8 =5 Ly DL
MFEA S AR AR Vb 2R VB R I8 A B I8 M1 F I8+ (darunavir) JTMC-126, TMC-
114, ZLE 5 (DMP-450) L JE-2147 (AG1776) \L-756423.R00334649 .KNT-272.DPC-681 .DPC-
684.GW640385X.DG17PPL-100.DG35F1AG 1859;

[0193]  (2) Wi K BEMHIVIE & B oA B ER MBI 5F), 1 B R FH LK F
(emivirine) vdelaviridine MKVEF & = Ffu-F. (+) calanolide AHKHIFHHR.GW5634,
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DPC-083.DPC-961.DPC-963 MIV-150.TMC-120.rilpivirene.BILR 355BS.VRX 840773.3k
") =F Ak (UK-453061) \RDEA806 \KMO23 FIMK—1439;

[0194]  (3) W HL SR ATHIVAZ B 4 HIFR , 1 B 5% 2 R0€ Bl At s 232 U L ml At 9% 8 V3L
PEAEE H oK R E BT R T R 2 R T ORAME (% K g WMIV-210, =-FTC.D-d4FC. &
At V5 L B BB RS R E Bl (fozivudine tidoxil) sapricitibine. (AVX754) \KP-1461.
GS—9131 (Gilead Sciences) Filfgi K EHE (fosalvudine tidoxil, METNHDP 99.0003) ;
[0195]  (4) 1% SR (I HIVAZ H ER 57, i B B 4R 15 & SR B 1a 48 F 8 (tenofovir
disoproxil fumarate) .tenofovir alafenamide fumarate (Gilead Sciences) .GS-7340
(Gilead Sciences) .GS—-9148 (Gilead Sciences) Fi #4535 Fi] 2 45 F g (adefovir
dipivoxil) .CMX-001 (Chimerix) B{CMX-157 (Chimerix) ;

[0196]  (5) HIVEESBEHNGIG, ik 2 20 R LW RMATEY HER R ERATAEY .3,
5 UNAHEBE L 22 TR L 3, 5 N MERE R T IR AT AN L S SRR VR SRR IIATAE
W W R 2R 2L R I IR R 2R 2 B R I AT AE D B R W R AL F #1155 (tyrphostin) B &
P Tl B AL A R TR B AT A2 0 W RRG  BRRE IR ATT A2 40 . S—1360 . AR-177 .L-870812 FIL-870810.
raltegravir.BMS-538158.GSK364735C.BMS-707035.MK-2048.BA 011 3% % +;
(elvitegravir) -dolutegravirfIGSK-744;

[0197]  (6) HIVIEME AL AL 5 B4R #4 (1) 48 5 Bl 400 1] 57 (NCINT) , B 45 H AR T+ :BI-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) 12y
T ED), PRI AN B HFARNENSE

[0198]  (7) gp4 1371, 3%k [ B FHh (enfuvirtide) \PHRFH (sifuvirtide) X IH T
7% (albuvirtide) \FBOOGMANTRI-1144;

[0199]  (8) CXCR44I I FAMD-070;

[0200]  (9) FE N FHHIFISPO1A;

[0201]  (10) gp120457/BMS-488043 ;

[0202]  (11) GEBPDAINADH-4EAL. B4 17 immunitin;

[0203]  (12) CCRo4MHIFT, 1%k B i+ F % (aplaviroc) 4ER] F % (vicriviroce) « HHi %
(maraviroc) scenicriviroc.PRO-140.,INCB15050.PF-232798 (Pfizer) FICCR5mAb004 ;
[0204]  (13) CDAZEHAMH5] , 126 H I BR B 47T (TMB-355) HIBMS-068 (BMS-663068)

[0205]  (14) 254sh Sy 1asm5, % H cobicistat fISP1-452; il

[0206]  (15) AHFiAYTHIVIIH & 259 ,i% H :BAS-100.SPT-452.REP 9.SP-01A.TNX-355.
DES6.0DN-93,0DN-112.VGV-1.PA-457 (1§57 5 (bevirimat)) \HRG214.VGX-410.KD-247
AMZ 0026.CYT 99007A-221HIV.DEBI0-025.BAY 50-4798 .MDX010 (3% F| 4 ¥
(ipilimumab)) \PBS 119.ALG 889FIPA-1050040 (PA-040) ,

(02071 N HHE,

[0208] LBty S, A SCATFIIAL G B AT 24 F 25 P Rl L =l D o ol BE 2 Aol
FHMETT TN G o A EESEH T SR, AR SCA T AL & Y s ] 25 R 2R 5 PRI 53 41 136

JrRIA G AR FE ST S, AL AT BB AT 25 ] # 5 =Fh S AR i i &
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FERE— P B St TT SR, A SCR I AL S Ve ) 245 2R S 00 R S ANiR T A & o i
P = DU AR B 2 A 53 AR ST AR AT LA AR B R SR T A ARG ST AR B e AR
LLide B AN FISRIIVE T 7 o L —ANRF € S T S8 A SCA TF A S el T 2 i i 5 30 %
ST AR HT VA EF R A0 ) ) R 3 2 S g O HT VAR R F I R & o £ o3 — Ve 8 SE M T S
AR FT IR A A5 0 B T 245 P 530 P o il ) LT VA, E IR 30 1 750 A0 308 A SR i O TV B 1 g
M S WA E AL DN SERTT R A SCA T G Y T 25 HI 8E 5 10 5k
e (1T HT VA EF B 7 3 A SRR I H VAR F R R ANHTVER A B i S AL & oA — 4
FANRSETT S A SCATFIAL G P B T 2 £ 5 390 5 i A HT VA T IR 10 1) 771 L 30 e
S ATV AR A F | 700 AN 245 30 7 2 1 i 4L 45

[0209]  fE—LESL 7 SR, AL A T S5 — FhEi s Fiin_E fivid 5 AR I I
I HEYRI AL AR N 8RS 7 5845 24 « 27 45 29I, Frik 4L & m] DLLA IR B2 R 25
P SR

[0210] #2855 i, ASCA T S5 — FhEl 2 B A S Ia T AL & A2 T 1)
I 45 245 28 AR 1R BRI e g 2 T R 2 ) ] ) R

[0211] 2Ll Jy S, A ORI S5 — Rl 2 R A SRR )T R4 25 . 36 R 45
ARSI G5 — s 2 T 55 1 (K036 77 7038 3 48 [F) I B 25 29 A S0 A T A &
PoAN—FRhal 2 b 73 AR T 7R A T A BRI AR SO TR AL G A Fhel 2 i 55 A0
bRl CI L e o e RN

[0212]  JL[R) 45 245 g AE 45 24 SR B — Phel 2 B 5 A KR T T 7 2 AT B ) » 45 24 AL
TR A SR IR E Y, B, £E25 25— a2 B 73 SRR T Fa T A AORD 500y Bl el
HUN Z W8 2R SCR T & 140, A2 LSS U5 S8 v, B Se e 25 AR R A S A
TR &Y, 3556 B B B 2 N 4 24 B SR R — b 22 o 5 R 9 771 o 7l e 3t
FEHE STy S, 8 Sa e 25 AT BN — Rl R 2 SRR T AR 35 AR RO B ) Bl
LN RAL R AR IS AE R ST S B 5B 2 AL R E A S A
TG, H 3 AR E/INEE TR (1A 1-12/N0F) 2 5 45 24 SR 75 1) — P 22 o 5 41 19
TR AL FE LM 5 S 5 18 Salh 245 SRR B — Rl M 5 SN VR T 7R, 3R AR RN
ST (Bl R -12/N)) 2 )& » 25 25 AT B R A SCATFRAL &4

[0213] "Nk sEtifliE A 7 AR S Y (B, 3K (D B &) 1l 0%

()
[0215]  H:ARU.XW. YL VA 2N 2282 0 b5 SR AT A N BN G F AR, 4 RE S
T8 T AL T v R i B A AN AT AR N B ) At v i A X e Ak A AR S R R
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N IS R BRAE  F 00T Bk AL 77 %, 38k A5 FH 3 (0 /S 46 21 70 P42 R 5 22 T 8 5
ZH e il a0 N AR AR U I B =X (D G Y J8H iR 4G4 70 W A4S H EE S igma
Aldrich,Lancaster Synthesis,Inc.,Maybridge,Matrix Scientific,TCI,and
Fluorochem USA, &K UE , BAR #5 A Gt 52 AR N 53 2 R0 SR U6 & i (Z WA, Advanced
Organic Chemistry:Reactions,Mechanisms,and Structure, 255K (Wiley,December
2000) ) BRANAS S Frid i) 4% o

[0216]  AHI T2 41 H 1, AR B A FE AR T R EORT7 %6

[0217]  FARTTHRL. BA TR D Ktk &:

O Y'T Y2

X

R1

[0218]

(D
[0219]  BRHASTAA SRR E T 25 2L,
[0220] .
[0221] X J-0-B—NZ>-8§—CHZ’-;
[0222] W —CHZ*-;
[0223] 7'\ 7°RZ°% B AT i S B C s he 3 , s h 7 RN 7787 M7 g A e — i - L
HALA-CRY 2=.—C [R?) 2€ R?) 2=.—C (R?) 2€ (R?) 2C R?) 2= H—C (R?) 2C (R®) 2€C (R?) 2C (R?) o—, F
7 727 R 7 R i B b — R T L
[0224]  7%9%# . —CHo—B%—CHoCHo—;
[0225]  Y'ROY*&% A7 A S Croak R Bl Crs i AR e i
[0226]  RUAHE— 2 =N R 2RI 5 AN
[0227]  RpASRPMSLHI YA B 2 R FEELC ot A
[0228]  FORTTZ2. HEARTHEIFMLEY), BA T AI-4) !

vl

[0229]

(I-A) .
[(0230)  FARTTH3. HAT RINIAY, BE TR 1-8) :
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[0231]

[0232]

[0233]

[0234]
[0235]
[0236]
[0237]

@)
ooe4h
L H
N N .
O OH

(II-B)
BTG A AR E &Y, BA TR 110 !

@]
@AN N N/\R1
L H
N
\ 5
@] OH

(11-C) .
FAR T R5 . AN R A E— T &Y, LA -C R -
FAR 7526 A R 1-AFE— LS, LA -C RY) o€ RY -
FAR T RT HA N R -AFE— TS, JEPLA-C R o€ R o€ RY) 2
FARTTE8 HATT R1-THE—TI A, P BAR A

[0238] FARGTEI. FARTREI-THE—THLEY, b —ARNFE HENERRA
o

[0239]  HARFRI0.FEARFRI-THE—TIRLEY, Kb 2 D— AR R BN H 4
IR AE .

[0240]  HARFRIL.FEARGTRERI-THAE—THLEY, P AR NN R HEAN L AR
[0241]  HARFRI2. FHARATRI-THE—THL &Y, Hbp—PRNH R HEANEATIR?
[0242]  FARTTRI13. AT R1-2856-12H4F — T4 &4, Hh X A-0-,

[0243]  HiARFT R4 FHARFRI-28056-12H4F— Tk &4, Horp X R-NZ°-,

[0244]  FARTTERI5. FHATT R1-2856-12H4F — T4 &4, Hh X A-NH-.

[0245]  FERTE16. AR E1-285- 129 F — Ttk &4, HAh X oh-CHz*- HZ' fnz?, —
I -L-.

[0246]  FAR G RIT.FAR T RI6HLEY, A7 A

[0247]  HiARFFTRI8. FH AT R1-2806-12H4F— T4 &4 , Horp X H—CHo-,

[0248]  FEARTTR19. FARTT 184518 — AL &4, Hd 2 4 ek —CHa- .
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[0249]  HiAR T Z20. HAR T E185-18FF— T &4, Hrh 7 & —CHo.

[0250]  # AR5 %21 . 5 AR I R85 18— TR KA &4, Horh 7' ol

[0251] AR J5 %22 HiAR T E185- 21— TR LAY, Fod Y FY2 5% 5 7 oy &
Feuk = U

[0252]  FAR 5 523 FAR N F1-220 T — T AW, HorP R — i B

[0253]  FiAR Ty Z24. FiAR T 234 &, FAR AR L B 2R I

[0254]  FiAR 5525 BAR T FR1-220T— T AW, FerP R > i 2 BUAR

[0255]  $iART7Z26. BRI R25ME Y, HhR N2, 4- IR 2, 3- KL 2, 6-
TR 3R A FUR AR (3, 4 ORI 2 A4S UOR I B3, b TR R

[0256]  HiAR 5 Z27. HiAR T 2604k &, HAR N2, 4- 5 IR

[0257]  FiAR 5 528 FiAR T FR1-22H T — T AW, HrP R =i B

[0258]  $AR 75 %29 HiAR I 28I AW, R N2, 4, 6- = HKFE T2, 3,4- =5 K 5.
[0259] AR5 %30 AR 29K &4, HAR N2, 4, 6- = H IR

[0260]  FARFTRIL.FEARTRIMNAEY LA

F

0
oH
TN N
N SN0 F
O OH
H o) F
o \i/\N = H
[0261] WL N A
(1M O F
o) F
N
"o F
O OH -

?
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[0262]
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Pz
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Z
4 /
o

ol F
g < NT X ﬁ
AN SN0
O OH :
o) F
o H
d \’(\N Xr” N
[0263] \ PN H
i O Cl
O OH .
7
0]
0 F
AN
o NNo .
O OH :
o) F
N
-~ =%
= S 0 F
O OH :
o) E
N
@/ 1L
N SN0 F
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H
0. F
O Y ONTY N
[0264] \(/\N(\ NP H/\Q,
L
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H H O F
NNy o F

HQo OH

ot o] F
¥ N N

H O OH

e o F
TN Y o F F
O OH ;

H 0 F
= H
0 S
1S4 D!
[0265] NN SN0 F F
H O OH

.
?

|:|H @] 5 F
sTesapel
Y N S0 F

O OH :

O OH

H o H i
ah
TCCH
o F F
H Eos

ot 0 F
- = N\ N
IS
o F F
HO OH .

.
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o FLF
[0266] OIS A
N A H
@/ o
O OH -
0 F
H H
p NN F F
O OH :
F
. 0
ol
1NN N0 P
O OH :
F
FoF o
NSNS0 F F
O OH
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ALLNITY
= T
O
Z
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E Q
M

H T I Cl
ey
Z _N N0 -
T :

OH 8
H Q i Cl
s SCCOC
0268 =
- _N X0 ¢l
O OH :
H Q Cl
N0
O OH ’
H Q | Cl
N X O F
O OH )
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(0] F
N"No F F
OH ; Aw

o)

F
F. ’ i
2 N™~ N
L= N . H
Yoo o F F

O OH

[02738]  FORTTFH32 AT R EY), 1£H

H 4
SO NN
o F F
" H o) F
S SA DO
[0274] NS OHF F
H™ 0 on :
o F
H H
y Y o F F
O OH '
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RAHH 1 F
NN

o H

=S 880y
H F.

O OH

[0275]

o) F
OE(\N X N’\©\
\K/N N OH F
O OH .

[0276] i RTTR33. AWM EY), BFEEARTT R 1-32H 4 — B fb & P sl H 74k R 44
Bl AT 24 F SR AT 24 iR R R R R 77 .
[0277]  HiRT7 R34 . HiRTFF R334 EW, it — 0 BFE—FhE 2 Fh B AMIIRTT 7
[0278]  Fi AR 735, FiAR T R3AMI LW &4, Horb Btk — Fhak 22 B 58 SN VA T NS
HIVF,
[0279] AR5 36 FiAR T R35M WAL &, b Brik — Fhak 2 B 58 A 697 73k B
VAR [ 00 ) 5] 308 2 ST () FL LV A% T 0 161 7] 00 5 S T P TV A 5 400 o1 351 30 2 SRl 1)
HIVAZF RN LA
[0280]  HiARTTE37. —FiRIT A B G E AL T A B 1 XS H i N HTVIBGL 1) 777
I 7] Frid N s 253697 B M E M BR T R1-32FE — AL & sk R 07 R 33 254
HED
[0281]  Hi R HR38. FAR T R3TIH T7ik, - — DB FE R Brid N 45 251697 B RCE ) — Fhak
Z M AN T .
[0282]  HiRTT 39 BoARTT R38N T i, Horbp prik — Pk 2 Fh 7 MR IT A PTHIVA]
[0283]  $i AR J5 %40 FARTT 390 T ik, Horp i — Rl 2 B 573 AR 16T 7i% HHIVER
P00 1) 771 300 2 3 I T HT VA% B 00 ) 791) 300 2 S B TRY LT VA 1 40 77 00 e S g AR HT VAR EF
FR IR M LA
[0284]  HiRTTRAL.FARTT R1-32HAE— T S B AR T R33W AV TR
J7 BB IR B T A BRI RS A A N HT VI G FH % -
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[0285]  $3 ATy SR42. FRTT ZATHI Fl , it — DA HE A ik N 45 257077 1 RO 1) — Fak
Z R HNIRTT o

[0286]  $ARTT 543 FARTT SRA2M FI3g , Hor pirid — Bl 22 T 53 A a7 N pt-HIV .
[0287] 5 ARTy S44  FRTT G431 i , Horh e — Rl 22 B 5 SN R YT Ik B HIVER H
P ) 1) 00 2 ol ) LT VA A 10 41 750 00 2 S T VA 400 1) 77 30 A SR Bl O H T VA% 7
BRAMEBIF S AL

[0288]  $3RTy 545 . ANHiAR Ty S 1-32 AR — T TR AL & W e T 2 F 26, F T B2 220R

I7 o
[0289]  $3ARTT 546 . ANH AR Ty S 1-32F AR — TPk i AL & W sl 24 F &L, iRtk
IRTTHIVIESE

[0290]  H AT ERAT. A FR Q) K E:

[0291]

(D
[0292]  BRH TR TR E T 25 2L,
[0293] H.
[0294] X J—-0-B—NZ>-E§—CHZ’-;
[0295] W A-0-BK-NZ%-8%-CHZ*-;
[0296] 7'\ Z*HNZ°%% B S M A BRC sk 3k , B AR 2 N7 7 N7 4 A A — S T - L,
HALAH-C R 2=.—C R?) 2€C R 2=.—C (R?) 2€C (R?) 2C (R?) 2—+—C (R?) 2C (R?) 2C (R*) 2C (R*) 2—+—C
(R?) 20C (R?) 2=+—C (R*) 2NR?C (R*) 2=+—C (R?) 2SC (R?) 2——C (R?) 2S (0) C (R*) 2=+ ~C (R?) 2S02C
(R?) 2=+—C (R*) 20C (R*) 2C (R*) 2=+—C (R®) 2C (R®) 20C (R*) 2—+—C (R*) 2NR*C (R?) 2C (R*) 2—+—C (R?) 2C
(R*) 2NR*C (R?) 2—+—C (R®) 2SC (R®) 2C (R*) 2—+—C (R®) 2C (R*) 2SC (R*) 2—+—C (R?) 2S (0) C (R?) 2C
(R*) 2=+—C (R?) 2C (R®) 2S (0) C (R®) 2—+—C (R®) 2S02C (R*) 2C (R?) 2—+—C (R*) 2C (R?) 2S02C (R*) 2——C
(R?) 2S02NR*C (R?) 2—8K—C (R®) 2NR*S02C (R?) 2~
[0297] 7"}y Bk —CHa— . —CH2CHz— . ~CH2CH2CHy— . —~CH20CH2— . ~CH2NR*CHa— . ~CH2SCHz— . —CH2S
(0) CHz—B{—CH2S02CHz—
[0298]  Y'AIY2& E Jh AL A Croshe 3 B C s AU SRS , B Y A2 5 e A R R 7 —
T R 3R 6NN JEF IR BB A 3R 6 IR JEF 1) 4308, Horb BT iR B8 5 A< A R AT
A — B AR
[0299]  RUAATIEEUAR I 55 JE 5 AT AR ) 44 95 35 5 A
[0300]  AEANRUMMAZHAE = 2RI Cr-a i 2, B AR R] 5 e TE R RE T
— i EC=0, Al
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[0301]  H A FiRZED—A: () 272282 2P R -L— 5 (1) Y RY > 5 e A TE )
I 7 — T R A 3261 I T A B R A 32 6/ 30 5 11 223838

[0302]  FiAR 5 FRA8. FAR T RATHIML &4, FohWA-CHZ* -,

[0303]  FiAR 5 F49. FiAR T RATSASHI &40, o 2! M2 872 FN 7 — e -1

[0304]  HiRT7ZR50. H AR R9MIMED, A R T1-4) . (IT-B) 8t (1T-C) 2 —:

)
X
VoA
L H
N
XN &
O OH

(II-A)
@]
N
/W/\N N N/\R1
L
[0305] N X "
o} OH Y
(II-B)
@]
o0 G A
L H
N
\ (@]
O OH
(I1-C)

[0306]  HHILA-CRY 2-+—C (R 2C R?) 2=+ ~C R?) 2C (R?) 2C (R*) 2=—C (R?) 2C (R) 2C (R?) o€
(R*) 2=+=C (R") 20C (R*) 2—+~C (R") 2NR*C (R*) 2=+—C (R*) 2SC (R*) 2=+—C (R") 2S (0) C (R*) 2—+—C (RY)
2S02C (R) 2=+—C (R") 20C (R*) 2C (R) 2—+~C (R") 2C (R*) 20C (R*) 2—+~C (R") 2NR"C (R?) 2C (R*) 2—+—C
(R*) 2C (R*) 2NR*C (R*) 2=+—C (R*) 2SC (R?) 2C (R*) 2=+—C (R*) 2C (R") 2SC (R*) 2=+—C (R*) 2S (0) C (R?) 2C
(R*) 2=+=C (R*) 2C (R*) 2S (0) C (R*) 2=+—C (R") 2S02C (R*) 2C (R*) 2=+—C (R?) 2C (R*) 2S02C (R*) 2—+—C
(R?) 2502NR*C (R*) 2-87~C (R*) 2NR*S02C (R®) 2~

[0307]  HiARJ5 551 HiAR T BaTS4A8M &4, H R YRI5 e A B I B R 1 e T
HA 3R R T HI R B A 36 FA E 11 IR .
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[0308] AT %62 BRI o1&, A A TR (I11-A) . (IT1-B)  (IT1-C) BL (111~
D)z —:

[0309]

(II1I-D)
[0310]  H 7' F07°%% B AT Hh A A B C1-shi 5t
[0311]  FRTT LRG3 FART E51ME, BA X (I11-E) . (ITI-F) . (IT1-6) 8¢ (IT1-
H 2z —:
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[0312]

(I11-H)
[0313]  HAr7Z'FNZ° &% B AT oA A B C s ke
[0314] AR Z54 . H AR RATHASKIN AW, Hork (1) ZVFNZ2ek 2 fnz — i i-L-, H.
(1) YRIY2 5 A TERE R R T — B R B A 3B IR TR A E B A 3E 6 IR R T
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[0315] R AR R55. AR Bo4rtb &9, B Fz—: (IV-AA) . (IV-AB) . (IV-AC) «
(IV-AD) « (IV-AE) . (IV-AF) . (IV-AG) 8% (IV-AH) :

o
X\(\N N NS Zm
L H
N X
o) OH

o)
(IV-AA)
o
ET/\‘/\N X N R1
1 H
N S "
o) OH .
[V-AB
[0316] ( ) ;
O
ET/\(\N A N R’
1 H
N X .
o) OH .
(IV-AC)
N R
H

0
ET/\(\N X
L
N
N 0
o) OH
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(IV-AD)

e

(IV-AE)
0
0 Q
ij/\w X N R
L H
N & .
o OH

[0317] (IV-AF)
0
O Q
X
QJ/\N Ny N R
i H
N
N o
0 OH %
(IV-AG)
0
0
X
E\/\(\N X N R
. H
N
N 0
ol OH
(IV-AH)

[0318]  HALA-C R 2-+—C [R*) 2€C R?) 2=+—C (R*) 2€C (R) 2C (R*) 2—+—C (R*) 2C (R*) 2C (R?) 2C
(R*) 2=+—C (R?) 20C (R*) 2=—C (R*) 2NR*C (R*) 2= —C (R*) 2SC (R*) 2—+—C (R) 2S (0) C (R") 2—+—C (R?)
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2S02C (R) 2=+—C (R") 20C (R*) 2C (R) 2—+~C (R") 2C (R*) 20C (R*) 2—+~C (R") 2NR*C (R?) 2C (R*) 2—+—C
(R®) 2C (R®) 2NR*C (R*) 2=+—C (R*) 2SC (R?) 2C (R*) 2=+~C (R*) 2C (R?) 2SC (R*) 2=+—C (R*) 2S (0) C (R?) 2C
(R 2=+=C (R*) 2C (R*) 2S (0) C (R*) 2=+—C (R") 2S02C (R*) 2C (R?) 2=+—C (R?) 2C (R?) 2S02C (R*) 2—+—C
(R?) 2502NR*C (R*) 2~ 81 ~C (R*) 2NR*S02C (R®) 2=

[0319]  HEARTTE56. FART Z540EY, BA Nz —: (IV-BA) . (IV-BB) . (IV-BC) .
(IV-BD) « (IV-BE) « (IV-BF) . (IV-BG) =X (IV-BH) :

0
N
Q:(\N X N~ OR!
/ H
N
o
o) OH )

(IV-BA)

O

(/:j/\w X Nf '>'R1
L H
[0320] N AN -
o) OH ,
(IV-BB)
O
(/:/\(\N x N§ ;R‘
/ H
N o .
o) OH )
(IV-BC)
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TZ
q

0
N
N
98
N
N )
0 OH

(IV-BD)
0
[
Q/NJ/\N X N R
/ H
N
N o)
o OH
[0321] (IV-BE)

0

(IV-BG)
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0
0
N
/ NT X N R
[0322] § "
N
\ "
0 OH

(IV-BH)
[0323]  HHLA-CRY 2-+—C (R 2C R?) 2=+ ~C R?) 2C R?) 2€ (R*) 2=—C (R?) 2C (R) 2C (R?) o€
(R*) 2=+=C (R") 20C (R*) 2—+—C (R*) 2NR*C (R*) 2=+—C (R*) 2SC (R*) 2=+—C (R") 2S (0) C (R*) 2—+—C (RY)
2S02C (R) 2=+—C (R") 20C (R*) 2C (R) 2—+~C (R?) 2C (R*) 20C (R*) 2—+~C (R") 2NR*C (R?) 2C (R*) 2—+—C
(R*) 2C (R*) 2NR*C (R*) 2=+—C (R*) 2SC (R?) 2C (R*) 2=+~C (R*) 2C (R") 2SC (R*) 2=~—C (R*) 2S (0) C (R?) 2C
(R 2=+=C (R?) 2C (RY) 2S (0) C (R*) 2=+—C (R") 2S02C (R*) 2C (R*) 2=+—C (R) 2C (R?) 2S02C (R*) 2—+—C
(R?) 2502NR*C (R*) 2-87~C (R*) 2NR*S02C (R®) 2=
[0324] F ARG RELT.HAR T R4T-50854-56 /- — Tt &9, HAHLA-CR?) 2—.—C
(R") 2C (R 2—+—C (R*) 2C (R) 2C (R*) 2—8—C (R?) 2C (R) 2C (R*) 2C R?) 2~
[0325]  HiRTTZB8. AR BTG, HALA-CRY) 2
[0326]  HiRTTZ59. FEARTT BTG, HALA-C R 2 RY) 2
[0327]  HiRTTZ60. FEARTT EETHIEY), HALA-C R 2€ RY) 2C R?) 2
[0328] AR %61 HAR T E47-50854-60 (T — TRt &4, b AR A
[0329]  FEARTTE62. HiAR T FAT-508854-60H(F— T A, b — RN H % H A
MHRPIRAA .
[0330]  FEARTTE63. HiAR T FRAT-508854-60H(F— TR A, b B A—PRONK &
HEANHRIR N
[0331] AR T E64. HiAR T RAT-508854-60H(F— TR A, Joh PIAR K & A

PMHRBIR A
[0332]  $iARJ7Z65. BRI E47-50854-60 AL — T th &40, Hrf— AR N & Hig
PHRBIR A

[0333]  FE ARG E66. AT EA47T-50854-56FT/F— AL &4, H L Ky-C (R?) 20C
(R®) 2=+—C (R?) aNR*C (R?) 2—+—C (R?) 2SC (R?) 2—+—C (R?) 2S (0) C (R?) 2—E%—C (R?) 2S02C (R?) 2—»

[0334]  FE ARG E6T. ARG E47T-50854-56FT/F— A&, H L Ky-C (R?) 20C
R*) 2—»

[0335] iR J5%68. FAR T R6667HIL A, HP AR A

[0336] i ARTT%69. FiAR T R66567 L &1, Hd — AR H 2 H AN HRIIRAE .
[0337]  HRTTRT0. H ARG 66567 A, Hh 2/ D— AR R BN HRIIR A
o

[0338]  HiARTFTRTL.H AR E66E6THIEY, HH AR AKX R HENHRIIR A
[0339]  HiRTFTRT2. HARFTE66E6THIHEY, Hb — R AK R HENHRIIR A
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[0340]  #AR 7 RT3 FAR T EAT-558057-T2FAF— AL &4, Hrh X h-0-.

[0341]  FART R4 BRI R &, Hh 72 A

[0342]  HiRJ5 %75 HiAR I RAT-T2H T T &4, H P XOR-NZ*-,

[0343]  HRTTZR76. AR TT RAT-T2 R AE— T &4, Hoh XOh-NH-.

[0344]  FER T ZRT7 HEARIT RAT-55857-T2H AF— T4k &4, Horh Xoh-CHZP-.

[0345]  FEAR 7 RT8. FAR T RAT-55857-72 AF— WKL &4, Herb X A—CHo—.

[0346]  HR 7579, 5 AR )T R47-49.51 5485 7-T8F AT — T fh &4, Horh 724 Ak k-
CHz—»

[0347] 45 R 77580 Hi R T Z47-49.51. 5455778 AT —TfIL& 4, Hrb 72 9—CHo—
[0348] AR R81. HA N RAT-49.51 . 54857-T8 T —Tiiftifb &4, Forh 2 4k
[0349]  HEAR T 582 HEARTT FAT-498857-81 AT — IR AL A4, Herh YURIY2 % |5 Sh <7 1y
S P = U

[0350]  $R 75 %83 Hi AR I RAT-82 AT Tt &4, Ho PR ZR S

[0351]  HiARJ7 %84 . Hi AR I RAT-82H T —TUKI4b &4, HorpR At ne 35

[0352]  FiAR 5 585 FiAR N RAT-84 AT — Tt &4, Foh R B & /b — A g AR
[0353]  $ R J5 %86 Hi AR I RAT-84H T — T &4, PR B — AN 1 HUAR

[0354]  FiAR 5 Z87. HiAR T R86HIHL A, FA R AR B 2R I

[0355]  $ R J5 %88, Hi AR I RAT-84H T — Tk &4, Ho PR B P AN T 2 AR

[0356]  $iARJ7Z89. iR T 88 A Y, R N2, 4- 5K 2, 3- H KL 2, 6-
TR 34 FOR IR (3 4 TR 24 FUOR AR (B3 b T R AL

[0357] AR5 %90, AR T R8I &, HhR N2, 4- IR EE

[0358]  $iARJ5 %91 . Hi AR RAT-84H T — T &4, PR B = AN sl AR

[0359]  HiARJ7 %92 H AR RO A Y, AR 2,4, 6- =HK I 2, 3,4- =5 K%
[0360] AR ZRI3. AN KK &Y, HAR N2, 4, 6- = H IR,

[0361]  FAR T ZR4. FAR N ES5ML &, PR N3 - = H F I -4-H K L B 2- AT A
I T

[0362] R TJ7%95. ZiMA &, BFEHARTT RAT-94 AT — T A& P B 74 S F 4
B AT 24 FH SR AT 25 FAAA RS SR BB 741

[0363]  HiAR 5596 FiAR T ROSHI LML G, it — 2D AHE—Fhal 2 Fh A AR TT 7.
[0364]  FAR T EIT. FAR T R ZiMA AW, b firik — Fhal 2 B 57 SN 97 7 AL
HIVF.

[0365]  FiAR T I8 FAR T ROTHI LM E W), Forb rik — R ak £ F 75 A6 9T 7% B
HT VAR [ A 1) 750 30 200 S P Y HL TV A A 00 81 701 00 % S P LDV A% 5 10 1) 3] 308 2 SR
HIVAZ H R 7] SR L

[0366]  FAR T FE99. —FhifyT A YA T B B 1 RS i N BRI VI G T v
i i ) B N8 25 VR T A R I BR 7 RAT-94 P AE— TR AL S P E AR T 2951 254
HED

[0367]  FAR 5 Z100. BARTT R J5ik , 3 — 25 A HE M) ik N 45 259697 A 3 i — Fhak
Z P AR YT
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[0368]  FEAR T HRI101. FAR T R100/ 77 3%, Hodr BTk — a2 7 AN 16 I7 77 9 ftHIvV
o

[0369]  FE AR 102, FR T R10109 7732, Horp frid — Fhe 2 Fh 5 A B0 va I 71k B HIVER
U0 #51) 51) 300 2 S T D LTV A A T 4900 761) 571 308 2 SR B PO LT VA 5 U0 4610 3] 300 2 S B O HTV A
FRHN I TR T HIVE) HoAh 24 L e & o

[0370]  Fi AR5 %103 FAR T E4T-94H T — T b Sk H R 7 RO5HI 23 &9
BT A IR B T R B 1 A R BN T HT VB G 1) FH a8

[0371]  F ARG 104 FAR T E1030 ik, 3t — DI H Pk N4 259697 B & —
8 Bl AN TT A

[0372]  #iR 7R 105 FAR T R 1041 ik, H i Brid — Fha 2 # 5 486 97 7 Pi-HIV
o

[0373]  FE AR F106. HAR 7 1050 HiE , oo prid — Fha 2 Fh 57 48106 I7 7E B HIVER
P 1 ) 51 00 e S A T LTV A A T 00 ) 771 308 2 SR T (P LT VAR 1 00 k) 771 308 2 S g (P HT VA%
FEH I TVA T HIVE) HoAh 254 L e & o

[0374]  FE ARG RI107. WEIAR T RAT-94 AT —TFTR KL &P e e my 24 F &k, B T B2
BT -

[0375]  FEARTTHR108. W AR J7 FAT-94F AT — PR 4k Sk ml 25 FH &, F TR )T
PEIEITHIVER G

[0376]  FEML MR ST, T/~ B3 B R H i, A2 R

LTt 5

(03771 — K EWTTH

[0378] A7 S1-3VF A K W R ik — 0 St 75 58, How il B A T il 2 B 30 (D ik
G H AT T8 S A A =D e & — ok

[0379] &1

,0\(0\ & R’O‘[O'R 0 vl*@ HOLOH o YMYQ 0 Ysz
N OH g NS W , NS A : XN N ar
-0 0 RO 0 R (] 6’” (o]
g 0O ~ ~ a OH
A1 A2 A3
BB o R'O\[O‘R g Yy HOTOH Q vy \q Yz
N OH o, N N Ar o N N Ar S Y‘
o " H 0 - H
A 0 R o) R o)
0 oO. 0 oL 0 O

[0380] HO OH

m»:f e @ﬁm ﬁ@*’;@fi %—@w‘iﬁ
0 0o

N OH HO\[EH H S ﬁ/‘w):;g*\r ‘;2r
%{Q - o — d«@* - OO

O Oy 0o O

A1 A6 A8
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[0381]  FHIE &1 & AAB B 71 b AnHATUBREDCT AT LIOKEA 164k, i e A2 » F B R L L FEY itk
PR v LUK A2%% AL R A o T8 FHOE & 1 PR R B IR G B B N 4, 825 FH A7) BL Gy A %
HEAT H B BRI 0T OB A3 SR AL A BRAA .

[0382] W iddth, Ak FH o R b 2 PP R A B AT DB AT 54K BEAG . A6 T DL 538 A I Rk —
R B IR R B4 & B2 PRI G anyR Ak Bt AT R R AR 9, 40 T AT BRAS & di ik FH i
A 1) AR EE THATUBREDCT Ab B, 235 R EL Ak 8347 H R L OR 4, WT DAKS
ATECASHE AL L AB FHAA . J7 522

0 0 0 Y,y Y2
Oy O O]:;\L’;fko"\ N7 H)(Ar
O 0 > N~ 0 - - O\N(\ N0
[0383] O OBn O OBn O OH
B1 B2 B3
[0384]  B1 (W02012/018065 1 fTik) £ [l 2644 F 5 — R4 & , 5 BIB2 . K B2/K fift , 338

Tk P R T R 1 AR i—’nﬁ%é&%é‘i@{%ﬁ%ﬁﬁiu#%mo

[0385] MEMERILEY)

[0386]  SLitEfs1

[0387]  fLEWI1HIHI %%

[0388]  N-(2,4- " H K HI3E) -8-F4E-7,9- 4 18-2,3,4,5,7,9,13,13a- )\ & -2, 5-#F 1L
HJEMEE (17,27 :4, 5] b IR (2, 1-b] [1, SJ%L%“—’EH— 10— Bt iz

\U;I:iﬁ O,

1 (+/-)
/OTO'“‘ o] /O\[O\ o) F HO._OH o F
N">""0OH HATU NN CHSSOG,H \EN NN
PPN ™ o H H
[0389] (0] - 0O F O NAo r
SN O Oy O O
s
1-A 1-B 1-C
HO,
'O‘..NHZ O';I 0] F H (0] F
LY‘N = H/\Q MgBra O NS N’\©\
= NNy o F \“L,N N~ F
O O O OH
1-D 1(+)

[0390] E%1

[0391] ¥4

[0392]  1-(2,2- —HIEHIE L) -5-HEHAE-6- (FE AR 4-EAMR-1,4-—Fne-3- 1%
2 (1-A,0.300g,0.95mmo1) , fNW02011/119566A1 1 Firidk 1) 4% , MTC/K 2R K — IR, BIFAE
Z M (4mL) v, I N, N- = B EE 2 % (DIPEA) (0.329mL,1.90mmol) 2,4 — & 7K H %
(0.125mL,1.05mmol) FIHATU (0.433g, 1. 14mmol) ZbFE ¥ [ MR -& W3 BE 1045 2, 3Kk 45 .
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T AERE G _E P (102260 % 1) L8R 16 : & ko) ditb ik &9, 5 314k 55— (2,
4= THORH R E AT R -1- 2, 2- R IR -3-FEE-4-AR-1,4-—&Ankng-2-
FREE I E , 1-B. 'H-NMR (400MHz , DMSO-d6) §10.28 (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,
3H) ,3.80 (s,3H) ,3.29(d,6H) -LCMS—ESI" (m/z) :CooH23FaNoO7 [ [M+H] "BEVSAH - 441 .15 ; Sl
18 :441.2.

[0393]  DUR2

[0394] K5 7E L (0.9mL) ATZER (0. 1mL) HH )5 (2, 4- & 2K H FE & L H L) -1- (2, 2-
THERCHL) 3-HA R A-AA A E N E -2 R R S (1-B,0.106g,0.24mmo1) H
H g% (0.005mL,0.072mmol) AbHE , 3 (55 7% 4, FFIAZET0°C L1672 )5, 1% R
EA 15 2)5- (2,4- ZHOR R L H AL -1- (2, 2- Z R I AR IE) —3-H | k-4
-1, 4- ZE Mg -2- 218 B S 1 -CAHORH VA T - LOMS—EST" (n/2) : C1sH19F2N207 ] [M+H] “FH 844 -
413,125 55 ME - 413 . 1,

[0395]  ZDR3FM4

[0396]  H 2. MG (0.65mL) A -3-2 H A L EE (0. 06mL) Kb BH5- (2, 4- — 5K F R & L
Midt) —1- (2, 2- Z 32 3L £ 58) —-3-F A -4 -1, 4- St g -2 R R 1 i (1-C, 0. 65mLIY)
K H AR PRI A0, 1Tmmo 1) o R MR &Y% 3 9 I/ ZE90°C . 72307 #h 2 5 Fs
SR YA, FEIMAIRALAE (0.063g,0. 34mmol) o BHiZIR S H %5 5, H N E50C,
TEL05r 8 Ja , Bz S SR &) 73 O AE — A e FER IR (0. 2Maq) 2 8] BR A HLZE, I H =
AL IREERUK Z . AR T 18-E FF A NLZ ok i8Ik 4 . i % -HPLC4E4k (30-70%
LNE 7K, 0. 1% TFA) 19 3 2 AME R AL A 1. "H-NMR (400MHz ,DMS0-d6) 512.45 (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-ESI" (n/z) :
C21Ha0FoN30s 1 [M+H] " FEi(H : 432,145 SZ{H - 432. 2.

[0397]  sEjstifs|2 403

[0398]  fh& W2 A3 m il #%

[0399]  (2R,5S,13aR) -N- (2,4~ 5 AR H 3) -8- 2 H-7,9- "4 K-2,3,4,5,7,9,13,13a-
J\E -2, 5- MW H FEmb g 7 (17,27 4, 5] IF (2, 1-b] [1, 3] A AR A 2 - 10— F i fik (2) AN
(2S,5R,13aS) -N- (2, 4- —F A FF ) -8 3-7,9- —41%-2,3,4,5,7,9,13,13a- )\ &2,
5 FE LA mE (17,2 14, 5] bR (2, 1-b] [1, 3] A4+ & 44— 10-F Bk i (3)

9y o F y o) F
[0400] @’N NS0 F AN SN F
O OH O OH

2 3

[0401]  J@idffi FiChiralpak AS-H5100% & ®EEAE ¥k Bt i i T MEHPLC 73 AL & 41
(16mg) , 75 2l 3fext Bk 7 A 8 & LA S 2R3 X TS 2 T LOMS-EST" (n/2) « [M+
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H] " FEABAH : Co1HooFaN305: 432 .14 SZME : 432. 2, FPEHPLCAR BE B (8] =4 . 504 #F (Chiralpak
AS-H,150x4.6mm, ImL/minEtOH) o %} T & #3:LCMS-EST" (m/z) : [M+H] " # i 14 -
Co1H2oFaN305:432. 14 ; S2iI{E - 432. 2, F-PEHPLCAR B 5 1H] =6 . 8443 &b (Chiralpak AS-H,150x
4.6mm, ImL/min EtOH) . 'H-NMR (400MHz ,DMS0-d6) §12.45 (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 (n,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) .

[0402]  w]ifhh, i &AL E3:

HO.__OH
el
Ree U;Lit“@
1-C 1-D (+/)

F 4 SFCAD
-HA&

H 0 F 0 F
[0403] 0: H
R/\]/\N S H O"/\N NN
\.“ N A 0 F @,N - H
g O (6] F
\ 0] O\

3-A
MV
o 0 F
00 H“@
AN YN0 F
0 OH

3

[0404]  HH i (5. 0mL) A -3-Z FE I EE (0. 24g,2. 4mmo 1) Kb H5- (2,4 5 2K H &
B -1- (2, 2- 2R HE 43 -3-H EH B -4-FHMA-1,4- ZF Mg -2- R R F g (1-C,
1.2mmol 7E&450.026mL H RS ER ( 5mLIK 9 : 1 M « LR W) o K5 I BT AW % 3 In#E 90
CAE305r B Ja , K S SR B 7% 2, FBRIEZ AT (0.332g,2. 4mmol) Ab B, 5 31 I F N #A
90 CAELSD B G, IR &V A, IF 4 o A2 — S Be A ER IR (0. 2M/KVE ) 2 1A] o B
EHHLE, R & R EBUKE R - 2R (E/K) THEE A NLE, g IFKk
9 o @It PRt (FF & i 190-8% LBE (FA 11 % 1 AP S A A B KR ) alifh ik
&M, 153 d 8148 1-D . LCMS-EST" (m/z) : Ca2H22F2N30s ) [M+H] " FE iR 8 : 446 . 15 ; SZil{E -
446.2,

[0405] 33 FHAE B I AL — B 1950 % (1: 1F IS - 2 018) 1 9 v B vk () T PE SFCEE
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50mm Chiralpak AD-HAE I 4B [a14K1-D (270mg) , 15 3| X Bt S A4 4 B 4 149 T =X 1 v (i) A
3-A (BB — Ve i) A3-B (5 —Beidg) o % F3-A:LCMS-ESI* (m/z) : [M+H] P it 1H -
CooHooFaN305:446 .15 ; SZIMME : 446 . 2. X T-3-B: LCMS—EST" (m/z) : [IM+H] "FE B4R : CooHooF2N305:
446.15; S - 446. 2,

[0406]  FH¥#ALEE (0.091g,0.494mmol) 43 HEAL AR 2 1 (5mL) HH [ ] 4A3-A (0. 110g,
0.247mmol) , ZFH FEINFAZEE0°CAEL07 B 2 J5 , KX TR & 40¥% FH 70 B A — & e FER IR
(0. 2M/KIETR) 18] . 73 B A HLZ , FF B H & BE 2 BUK 2 - B ER N T 186 I A AL
JZ S i R I A . H & HPLCAAL (30-T0% ) £ MK 1 7K, 0. 1% TFA) , 15 20T B S i 4 & SR T
REMEW3 « T-PEHPLCAR BE I 18] =6 . 5143 4% (Chiralpak AS—H,150xS2illE :432.2. '"H-NMR
(44 .6mm, ImL/minEtOH) ;LCMS—-ESI" (m/z) : C21H20FaN30s ) [M+H] "B iR {8 : 432.14; 00MHz,
DMS0-d6) 8§12.45 (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,]=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) .

[0407]  Sjitifs4

[0408]  fL.&WHAR 4%

[0409]  (1S,4R) -N-(2,4-—H RH ) -7T-#23:-6,8- 4% 1X-3,4,6,8,12,12a- /N & —2H-
1, 4-MF 0 P L e 3 (17,27 14, 5] LR I [1, 2—a] Mg —9—FH ik i

QO F
N
PSSR RS
[0410] NS0 F
(@] OH
4

[0411] SN, ARG R) —ME s k-3 1% (0.032mL, 0. 36mmo1) AbFE5- (2, 4— —J oK HH 5
RIERELIL) -1- (2, 2- ZR A L) -3-H | FE -4 -1, 4- A Mg -2- R T g (1-C,
0.12mmol FE5 0. 002mL F i ER 0. 53mLAN9: 1 2 : 2R ) ¥ [ RiVE-A W hnas , i
F90°C5.5/NI AEA ENZ S5 Bz IR A ) BCAE — S e A R S8 (MK ) 2 1] & 4y
BANIE, HHRHOR GTEFERUKE . 2B Oo/K) TEEIHMENE D H IR
R AMET 2 (nL) W, FIRAEE (0.022g,0. 12mmol) AbFE , 025 FE N#AE50°C 10434
ARG ¥ZIR &Y o Bofe — S e At s (AN 2 18] o A HLZE , FF &
Bt FR 2 BUK 2 - FIHCL (aq) #7K 275 22 pH=1, I F = ST ft R 2B FNaOH (aq) #7K
FEAT R pH=3, JF H & T IR R AR TR S I EIZE , s8I R4 . il &
HPLCZfk (10-55% I Z. 1 : 7K, 0. 1% TFA) 15 246544 "H-NMR (400MHz , CD30D-d4) 68.42 (s,
1H) ,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—ESI" (m/z) : C20H19F2N404
fR) DM H] B AR 417 . 14 SN - 417 .2,

[0412]  Sjsifhl5

[0413]  fb-&W5HI %
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[0414]  (4R,12aS) -N-(1- (2,4~ 5@ A& NI -T-F2H-4-H H-6,8- "4 18-3,4,6,
8,12, 12a~/NE—20-[1,3] Mz 3 (3, 2-d 1 MkmE 3 [1, 2-a ] ML e -9 H ik
OH O =

Ho;rj:\\f;;\ij ’ i ,@5 e —DEA ™ K& m/j
Y EA 5-B

[0417] B I%1

[0418]  DAEALLFW02011/119566H fAlfik (3S, 11aR) —6-F 48 FE-3-F 3&-5,7- & fR-2,3,
5,7,11, 1la—/NEEmM (3, 2-dIMEREFE (1, 2-a] EE-8- TR 77 X, UL (R) -3-& L T -1-
BB AR (S) —2- R - 1HF , #1]% (4R, 12aS) —7-H & Je—4-F1 3£ -6,8- —41%-3,4,6,8,12,
12a—7NE~20-[1, 31 WEE I [3, 2-d I ntk e 7 [1, 2-a ] bR -9 ¥R IR (1 8] 4A&5-A) - #W02011/
119566 2N EHFALREASH AR RRE T, HidE b FA&5-A(24.8ng,
0.080mmol) \1-(2,4- — K £E) AN FZHC1 £ (5-B,21.9mg,0.107mmol) FIHATU (48mg,
0.126mmol) fECH2C12 (2mL) A ) B39, [A) B IO AN, N- 5% 5 3% 2. fi% (DIPEA) (0. ImL,
0.574mmol) . 7E3043¥1 2 J5 , LR L ERMRE I NIR-G 0 » 2 Ja H 10%?%@&@&%%}?& (x1)
A AN NaHCOs 7K VAR (x1) Peigk o« 7 F LR B8 (x1) ZEBUK M5y 2 5 K B/ 455
TF1: MgS04) F ik 4 o i A H b - 4B L BE ANTE 1R 2, B 11920 % Eﬁﬂ?ﬂﬁcomblflash
(12gkF) 4ifb 7% 44, 15 5] (4R, 12aS) -N- (1- (2,4 & REL) IR 3E) -7T-FH A I -4-FH -6,
8-"%1K-3,4,6,8,12,12a-/NEH-2H-[1, 3] WEMR 3 [3, 2-d] ML e I [1, 2-al M -9-F Mt fiz
W] 4R5-C . LCMS—EST" (m/z) : C23Ho4FaN3Os ) [M+H] " FE i E : 460 . 17 ; SEME460. 2.

[0419]  JIR2

[0420]  {E50°C T, $iE 1A 445-C (39mg , 0. 080mmo1) FIYRALAE (42mg,0.2282mmol) 7 2. Ji§
(2mL) H B VR 7E LN 2 )5 24N IN HCL (2mL) B, 7E0°C S I8 FR it bk R SR -S4 -
7E 7K (~20mL) MBS RIKR G 5, =& bt (x3) ZB0% 4, T8 MgS04) & FH-1)
AEUD AR o 8 ) A HPLCAAL 7R R ), 49 2] (4R, 12a8) -N- (1- (2, 4- 5 3E) TN L) -
T-HR-4-H-6,8- "5 A0-3,4,6,8,12,12a-/NE-2H-[1, 31 EEE I [3, 2-d ] nkme - [1, 2-
a] AL EE—9—FH ki, (&5, 2 TFAZL . 'H-NMR (400MHz ,CDC13) 610.72 (br s, 1H) ,8.37 (s,
1H) ,7.57(d,J=7.9Hz,1H) ,6.71-6.81 (m,2H) ,5.23 (dd, J=5.6F14.4Hz, 1H) ,4.98 (br
quint,J=~6.5Hz,1H) ,4.26 (dd,J=13.6F14.4Hz,1H) ,4.12(dd,J=13.6F15.6Hz, 11) ,

[0416]
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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,3H) ,1.22-1.31 (m,4H) .'°F NMR (376.1MHz,CDC13) 6-76.38 (s,3F) ,-111.69~-
111.645 (m, 2F) o LCMS—EST" (m/z) : Ca2H2oFaN305 1] [M+H] "#H 1:4H : 446 . 15 SLI{E : 446. 2,
[0421]  SEjta 416

[0422]  LAEHI6H %

[0423]  (IR,4S) -N-(2,4- 5K R) -7-%3-6,8- 4 1%-3,4,6,8,12,12a- 7520~
1, A-HF 7 JEMENE T (17,27 14, 5]k I (1, 2-a] MERE -9 HI it i

O F
N
: N™ ™ N
g8 Hﬁ
[0424] < NS0 F
O OH

[0425] 45— (2, 4—*H%Eﬁﬁ§kﬁ$@ﬁﬁ;) 1-(2,2- 4 FL 2, 3E) -3-F & L -4-%4R0-1,
4- " HMEIE-2-FREH S (1-C,0.100g,0.243mmol) , (S) —MEM% k-3 (0.043mL,
0.485mmol) FHAKRHH (0.067g,0.485mmol) =VFAELME (1.9mL) FI LR (0. 1mL) H, Nk 2
90°C 1.5/ AER I Z J5 , FIIRAEE (0.090g) AL BIZIRGH), FEINFAZE50°C 3053 B o 7E A
25 BiZIR &Y B & B A0 . 2MHCL 2 18] . 73 B A HLZE , I R B S e A EUK
JZ AR /K TG FHRANLZE, I I8 IR 4e . fi] 4 HP LCalift, (25-50% [ £ MK 1K,
0.1%TFA) , 7354k &6 . 'H-NMR (400MHz ,DMSO-de) 610.33 (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) : C20H19F2N4O4 ] [M+H] "EE IR {E : 417 . 14 ; SLIAE -
417.2,

[0426] Syt fs7

(04271 ALAWDTH ) 25

[0428]  (2S,6R) -N- (2,4- 4 K H &) -9-¥ 3-8 ,10- 4 4t-3,4,5,6,8,10,14,14a- )\
S -2H-2,6- MW H LMk rE IR (17,27 :4, 5] MtEF-[2,1-b] [1, 3] oxazocine—11-F fkfi%

0 F
o
. NN
COCL
[0429] k NG SN0 F
‘ O OH

[0430]  ¥5-(2,4-— ﬂ*:Eﬁﬁ%ﬁEﬁﬂﬁtﬁ) 1- 2, 2- =3 7)) -3-H H H-4-H M1,
4- A Mg -2-RERH g (1-C,0.050g,0.121Immol) - (1S,3R) -3-& IEFH ¥ (0.028g,
0.243mmol) FIEKEREF (0.034g,0.243mmol) BIFAELJE (0.95mL) H, I IHFAE90°CO0. 5/
f/%%ﬂz): I 08 (0.050mL) , HRHZIR &Y BN R0 C2/M ) AEAHIZ f5, AL
£ (0.044g) W IIZIREY), FFIIFAZEE0°C /NN BRI 2 J5 , IO EE iR ER (0.044g) ,
FERFZIR S FINFRES0°C 1657 B AER FZ )5 Ff iz &0 3 B R F B A10. 2\ HC1
Z I8 Ay BAENZ, 7 AP G R AERUKZ . &8RN oK) TEEHRANLE, T
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H W 45 o ) 2 HPLC4E AL (40-80% Y Z. 5 17K, 0. 1% TFA) , 5 84L& 47 . 'H-NMR (400MHz
DMSO-de) 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,
11) ,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) :C22H22F2N30s51] [M+H] "FE &
B :446.15; 5L MIME : 446. 2

[0431]  SEjif5l8

[0432]  fLA W8I il 4%

[0433] (2R, 6S) -N- (2,4~ G A 3E) -9- £ 3E-8,10- -5 18-3,4,5,6,8,10,14,14a-/)\
S -20-2,6- MW H R E IR (17,27 :4, 5]k Jf[2,1-b] [1, 3] oxazocine—11-H i i%

(o] F
[0434] g/“' N0 F
o] OH
8

[0435]  DLRALTALA W70 7538 4% B (IR, 3S) —3- & LI L EE AR % (1S, 3R) -3-& M
1, i 454k 5 48 . 'H-NMR (400MHz , DMSO-de) 512.40 (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,]=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-EST" (m/z) : C22H2oFaN305(1] [M+H] FE 1L AE : 446, 155 SLMIME : 446. 2,

[0436]  SJaf519 4110

(04371 fLAHIFITOM] i 2%

[0438]  (2S,5R,13aS) -N-((R) -1- 4-F A £) -8-Fkk-7,9- -4 M-2,3,4,5,7,9,
13,132~ )\E-2,5-HF W H ZEMERE (17,27 : 4,51 [2,1-b] [1, 3] A A - 10— FF ik i
9F1 (2R, 5S,13aR) ~N- ((R) ~1- (4-F K FL) £.3) 8- F-7,9- ~%-2,3,4,5,7,9,13,
13a~)\&~2,5-Hr L H FEmE e (17,27 :4, 5] ML 3+ [2, 1-b] [1, 31 A 4 A 42 - 10-H EEAZ 10

o 0 g
OI;| 3 OH e
O NN NN
A\ ) F 0 F
O OH O OH
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HO OH

9
o - -
”"";Ts \w&“@ @W“@L

+/- cis
NH2

[0440]

[0441]  PIR1

[0442]  #1-(2,2- —HEH LK) -5-F A HE-6- (FEIERE) -4-FA8-1,4- &Nk nE-3-
R (1-A,0.500g,1.59mmol) BVF7E LN (6mL) 1, IF FIN,N- R N 3£ 2 % (DIPEA)
(0.550mL,3.17mmol) « (R) —1- (4-# A 3L) L% (0.242mg, 1. 74mmol) FIHATU (0.661g,
1.74mmol) AbEE . i+ [ ROV A2/, H 3 BLAE R B FI/K 22 T8] 0 B A HLZ , 3 FHCL
(10%aq) HREREDN (IM aq) Ve, LI T58, dk uE Ik 4n , /3 200 R) -1- (2, 2-=H %
B H) -5 (1- (U-FOREL) O EE B -3-H A -4-FA 01, 4- Ak ig -2 R IR H
g, BT R — b7 4i L (LCMS-EST" (m/z) : [M+H] "HE {8 : C21H26FN207: 437 . 17 3 52
MY 437 1.

[0443]  IR2

[0444] ¥ (R)-1- (2, 2- I 4 IE) -5 (1- (- AREE) LR F L BEEL) -3- A -4
A1, 4- A nE-2- R F IR BIFE LN (5.7ml) FLFR (0. 6mL) H, I F e i iR
(0.031mL,0.477mmo1) Kb B %R AW INGG , FHEIINET5CAET/IN 2 J& , Bz &%
H,HHTF TP Mo w24k - LOMS-EST" (m/z) : [M+H] BRI {H : C1oH22FN207:409. 14 5 Sl
{8:409.0.

[0445]  JDIX3

[0446] ¥ (R)-1- (2,2- =R 208 -5- (1- (4-HREL) LR H BEEL) -3-FH EH -4
-1, 4- =N rE -2 2R s (3. 6mLk H AP ER2HHIIE A4, 0. 8mmol) H 2 (3. 6mL) i
B, IR -3- S L3 T JHC1 2k (0.219g, 1. 6mmol) FIRREZEH (0.276g,2.0mmol) b F . 4
ZIRAYIINGS , FEINIREEOC . IE200 81 2 J5 ¥ S TR A A H, I T e — %LEIH‘H‘ﬁﬂHCl
(0.2Maq) Z 18] . 70 B & =, 7 FH ST e X AERUK)Z . B CIEA S IR ANLZ, 2
BRI AN -1 , L JE R4

[0447]  RER RPN EIFAE LN (4mL) H, FF FIRAEE (0. 177g) 402 KRS WIna , FEnFk
250°CAELO B Ja , Bz [ BEIR & W% #1343 o A2 — & B FIHCL (0. 2Maq) Z [8] o 73 5%
AHLE, A ZEF R FERUKE &R TS H MG NLE , I8k 40 il 7 kE
JBE b PR 1 (0-8% LB - DCM) 44T AR, 15 2 EE I 9 A 1O E X B e A A VR 540
[0448]  j@idf# FiChiralpak AD-H15100% Z FEAE AUl i) FPEIPLC 0 B iR &4, 15 31
SRR R E TR S 910,

[0449] X} FALE W9 LCMS-EST" (m/z) : C2oHasFN305 /) [M+H] "FE i H : 428 .16 ; S -
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428 .1, FPEHPLCAR B ] =10. 17743 %0 (Chiralpak AD-H,150x 4.6mm,1mL/min EtOH)
."H-NMR (400MHz , DMSO-de) 612.45 (s, 1H) ,10.45(d,J=7.7Hz,1H) ,8.40 (s, 1H) ,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,]=6.9Hz,3H) .

[0450] %} F4k&410:LCMS—-EST™ (n/2z) : C22HosFN3Os /) [M+H] " FH i {H : 428 . 16 ; SZIAE -
428 . 1. FMEHPLCAR B I (5] =14.061% % (Chiralpak AD-H,150x 4.6mm, ImL/min EtOH) .
'H-NMR (400MHz ,DMSO—d¢) 612.44 (s, 1H) ,10.46 (d,J=7.8Hz,1H) ,8.41(s,1H) ,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,11) ,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) .

[0451]  Sjstifs11

[0452]  fLEW1 LIV &

[0453]  (2S,5R,13aS) -N-((R) -1- (2,4- "% AR KL 4H) 8- %-7,9- 4 M-2,3,4,5,
7,9,13,13a~ )\&—2,5- M W H JEnEE (17,27 :4, 51091 [2, 1-b] [1, 3] A Z+ A& 4 -10-H

P friz
H 9 1 I
O -
LTS ﬁ
\\..-Q/N o "
(@] OH
11
v
/\[ 0 ‘fﬁ‘&l ,o b e ﬁ'ﬁZ HO\EOH 9 - F
oo 1 M H“CL JSsqne!
o] F
0 Ol
1-A © N s

S 3 H o = F
OH \“.-- (o] F

~ O OH

/ 1

NH,,

[0455] Rl
[0456] ¥i1-(2,2- ~HIEILZHE) -5-H S Fe-6- (FF R ILHRIEL) 45401, 4- &g -3-
RIR (1-A,0.315¢g,1.00mmo1) ByF/E LN (4mL) 1, 3 N, N- 3 3 2 ik (DIPEA)
(0.348mL,2.00mmol) + (R) —1- (2,4~ "4 ZK3L) Z &0 C12: (0.213mg, 1.10mmol) FIHATU
(0.418g,1.10mmol) &bPR ¥t J MR A0 E /NS, o o2 & S AHCL (10%aq) 2
8] . 43 B A HLZ IR R 80 (WMaq) #36, SRR T4, ik i Rk 48, 5 2 R) -5- (1-
(2,4~ A CFHFFFHE) -1- 2, 2- —HHEIELH) -3-FHEIE-4-240-1,4- A
ME-2-RERH R, B AT T — P9 i o/ 464k . LOMS—EST™ (m/z) : C21H25F2N207 ) [M+H] "# i
B :455.16; S : 455. 1,
[0457] 382
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[0458] K (R) -5- (1- (2,4~ KAL) L EEH L) -1- (2, 2- “HE L) -3-H4H
B4 -1, 4- A Mg 2RI P IR B AE NG (3.6mL) A1 LT (0. 4mL) H, 3 FH FF befid
fiZ (0.020mL) AbFE o K 1Z IR S9N 35 H IR T5°C AE 164N 2 5, B HLTR B 078 #0, 7
TR E il  LOMS-EST* (m/2) : [M+H] BRI 4E : C1oHa1FaN207: 427 .13 ; Szl -
427 .1,

[0459]  JDUE3

[0460]  (R) -5- (1- (2,4~ " FAHL) LR A AL) —1- (2, 2- —F k45 -3-H A k-4~
BAR-1, 4- A NE -2 - R R R O B R (MR & 010 —F, 400 . 5nmo 1) I 2 ik
(2.5mL) ¥, JF FH (1S, 3R) -3-Z S FA I HE (0.110g,1.09mmol) FNHKER £ (0.069¢g,
0.50mmol) AP . B iZ IR SN 55 I NI 90°C . FE 15534 2 5 B S MR & 74 21 3F o
TRALEE (0.184g) K MR AV INFAZES0C AEL07) Bh 2 J5 » K iZ IR & P75 E 91 F 55— iR
TRBE (0.184g) AbFE H 1% S MR G I B INIVE50°C, FEHEFE 100 B IEA EIZ J5 , BiZIR &
Yoy BUAE S BEAIHCL (0. 2M aq) Z 18]« 73 & % )=, 3T F =& b IR ZEBUK = - KRR AN
TG IHHIANLZ o Y8 A . Hi] 2 HPLCA AL, (30-60% 1 2015 : 7K, 0. 1% TFA) 5 21 1 1
b AM11 . LCMS—EST* (m/2) : CaoHaoFoN3Os i) [M+H] FH S {f : 446 . 15 S2E : 446. 1. 'H-NMR
(400MHz ,DMSO—de) 512.46 (s, 1H) ,10.53 (d,J=7.5Hz,1H) ,8.38 (s, 1H) ,7.39 (q,J=8.5Hz,
1H) ,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,
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,J
=6.9Hz,3H) .

[0461]  Sjstifs|12

[0462] b &H12M i &

[0463]  (2R,5S,13aR) -N- ((R) -1- (2,4- 5K L) L H) -8-F5:-7,9- —4f-2,3,4,5,
7,9,13,13a— )\&-2,5- M W H HEMEBEFE (17,27 4, 5] kM [2, 1-b] [1, 3] A 4 A 24— 10-H
Pk Jrz

0O = F
o :
IS
N S
[0464] o F
(@] OH

12
[0465]  DLZRML TAL W11 5%, {8 (IR, 3S) —3-S LB R LA & (1S, 3R) —3- 2 K,
1, F 5 AL 12, 'H-NMR (400MHz , DMSO—de) §12.43 (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, 11,
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=EST" (mn/z) : C22H22F2N305[ [M+H] "PEISAH : 446. 15 ; LA -
446.1.,
[0466]  Sijitifs]13
[0467]  fLAW1 311l &
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[0468]  (2S,5R,13aS) -N-((S) -1-(2,4- & A HL) £.3) -8-F}#-7,9- —418-2,3,4,5,
7,9,13,13a~ )\E -2, 5-HF L JEmEmE FE (17,27 4, 5] MEMa 3 (2, 1-b] [1, 3] A A4 & 44— 10-FF
Pk fié

o] F
H
N N A
[0469]  \ - g
O OH

13
[0470]  DISRALFAALI 5 (9 -1-(2,4- —H ) LIE/RE R -1-©2,4-—
ARIE) 2B, IS B B IRALEE (0. 184g) il &AL & 4013 . 'H-NMR (400MHz , DMSO-
de) 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" (m/z) :
CaoHaoFoN30s g [IM+H] BRI (H : 446 .15 SL{E - 446 . 2.
[0471]  Sjitifsl14
[0472]  fLEWD1AR &
[0473]  (2R,5S,13aR) -N- ((S) -1-(2,4- AR HL) £ 58) -8-FaKk-7,9- =4 -2,3,4,5,
7,9,13,13a— )\&-2,5- M W H HEMEBEFE (17,27 4, 5] kM [2, 1-b] [1, 3] A 4 A 24— 10-H
Pt fi

O F
o H
N~ ™= N
@WHJ\@
[0474] o F
(0] OH

14
[0475]  DISRMATHAMLLITTE AT ((S) -1-(2,4- =5 R ) o8 R -1-©2,4-=
L) O, A A (IR, 3S) —3-Z LA R EEACE (1S, 3R) —3-2 AL ¥ B ) &% L &4 14
"H-NMR (400MHz , DMSO—de) 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-ESI" (m/z) : Ca2HooFaN305¥) [M+H] FEIBAH : 446 . 155 STI{E : 446. 1.
[0476]  SEJfpI15
[0477] L EW150 4%
[0478]  (2S,5R,13aS) -N- (4-5 K H L) -8-F8:-7,9- ~HK-2,3,4,5,7,9,13,13a- )\
-2, 5-MF W AL BE (17,27 14, 5]k E (2, 1-D] [1, 3] A A A A - 10- H ik iz
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o)
ol
Gssans!
[0479] NN SN0 .
O OH
15
ob
= \E 0 HO_OH £ o
NN on TR \E YR 2 0\?(\N‘\ OH
) - N X" “OH
/ X0 —_— N X
/O x \\!‘“b 0
o)
0 OJ 0 O
0 O
[0480] 1-A 15-A 15-B
0
TR3 O N N
(/N N 4
A o F
OH

[0481] 53}%1

[0482] ¥4 BVFIE LN (36mL) LR (4mL) H ) 1- (2, 2- —FH AL 2, 38) —5-F 3 -6- (F
AL 41, 4- A e 3-8 (1-A, 3. 15g,10. 0mmo1) I kufifkg (0. 195mL) &b
HORZIR G YIMIRETEC AET/INN 5 K IR G 20, FHE I AFAE-10°CF = R R HIR
EWEINAETSC2/N, B E1, T F— 2 B 75 24k . LCMS-ESI" (m/z) : CigH21F2N207 1)
[M+H] "8 - 288.07 ; SR : 288. 1,

[0483] JDIR2

[0484]  JgHH1-(2,2- 3R L) -5-F A HE-6- (F AL RE) -4-FA0-1,4- Ak nE-3-
RIR (16.8mLK H PR IFFIR &4, Z14mmo) 5 (1S, 3R) -3~ FE I L (0.809¢g, 8mmol) VR
A G (16 .8mL) 6  , I FHERER B (0.553g, 4mmol) AbFH K [ MRS P In#285°C , i
FELS2r 8, A H B IR B I B CHE 16760 o IIAHCT (50mL, 0. 2Maq) , 3 A = &0 F e 2 HUE
BH ) 38 VA T = IR AR AN T R A HLZ 1 8 IF IR 4 22 08 6 [l i o N & b/ &
B ITTE PR T, 45 31 R R K R R 1 B2 1) 8 15-B . "H-NMR (400MHz , DMSO—ds) 8872
(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) : C15H17N206f%) [M+H] 188 : 321 . 115 S : 321 . 2

[0485]  JDIR3

[0486] K [A]fA15-B (0.040g,0.125mmol) Fl (4-FAKE) H iz (0.017g,0.137mmol) &7
R (ImL) B, I N, N- 3 R 4 2 % (DIPEA) (0.033mlL,0.187mmol) FIHATU (0.052¢,
0.137mmo1) Ab3 . FEFEFE3073 80 J5 , FIRALEE (0.046g,0.25mmo1) Ab 3 )z MR A4, 3N
MAEB0CAELO7 8P 2 5, B S MR G 4074 #1371 FHHCL (2L, 10 % aq) AbBE AEJ L3 8P 2 J5 4%
DUUEYD I €I FIHCT (10% aq) FIZK B  UTIE VI I i 2 HPLCAl AL, (20-65% ) £ /5 17K, 0. 1%
TFA) , 3 3 HIE KL &5 415 . 'H-NMR (400MHz , DMSO—de) 612.44 (s, 1H) ,10.36 (t,J=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,

7



CN 111303152 A W OB P 65/173 T

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*
(m/z) : Co1H21FNsOs K [M+H] BRAS R : 414 .15 SEMME : 414 .2,

[0487]  SLjitif516

[0488]  fL.&W1610 &

[0489]  (2S,5R,13aS) -N-(2,3- K L) -84 3E-7,9- :%m 2,3,4,5,7,9,13,13a-
JNE-2, 5-MF I FEMEE (17,27 :4, 5] ke FE[2, 1-b] [1, 3] S 42 5 4% 10-H fb A%

0l i .
. 3 =
. E{\(\N H/\©/
[0490]  \o>NNe SN
o] OH

[0491] /L*U?ﬂ:/—*%wmﬁ& R (2, 3- 5o dk) FIRARE (-5 oK) BG40
EM)16. 'H-NMR (400MHz , DMSO—ds) 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) : C21H20F2N30s[¥]
[MHH] P8 - 432. 14 S2ilifE - 4322,

[0492]  Sjtafsl17

[0493]  fLEWILTI &

[0494]  (2S,5R,13aS) -N- (4-5—2- A FH3L) -8 32 -7, 9—:;@4&—2 3,4,5,7,9,13,
13a—/\§u—2,5—a‘ﬂzﬁ3%ﬂwﬂiﬁ[1 ,27 4, 5] LRI [2, 1-b] [1, 3] A A A2 10— F it fi

(@)
ol
N 3 AN
[0495]  \> N0 cl
(0] OH

17
[0496]  DLRALFAL A5 7k, A8 (A-S-2- 3K 28) FH AR B (-5 2E) H gl &
117 . "H-NMR (400MHz , DMSO—de) 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)
.LCMS-ESTI" (n/z) : C21HaoC1EN305f] [M+H] " FE 18 : 448 11 ; SME - 448. 2.
[0497]  Sjitafs18
[0498]  fL.&41811) il &
[0499]  (2S,5R,13aS) -N-(3,4- A ) -84 4-7,9-— ;.—;m 2,3,4,5,7,9,13,13a-
J\E-2,5-MF I H 2k me JF (17,27 : 4,518 I (2, 1-b] [1, 3] S H - 10-H Bt %
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ol I F
r * S

[0500]  \ N0 .
o] OH

[0501] J*U?%A%wﬁﬁﬁ& il (3, 4-Z50R AR HIARE (4-30H8) ki &1k
44718, 'H-NMR (400MHz , DMSO—de) 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,1H) .LCMS—-ESI" (m/z) : C21H20FaN30s[¥) [M+H] "3 it
fH:432.14; 52 MME : 432. 24

[0502]  Sijstifsi|19

[0503]  fh& 4190 il &

[0504]  (1R,5S) -N-(2,4- — S R H L) -8-#3-7,9- —%4%-2,3,4,5,7,9,13,13a- )\ &~
1, 5-Hr v ML RE (17,27 :4, 5] bR [1,2-a] [1,3] =& 28— 10-H %

0] F
N
QY\’“ L
=N NS0 F
O OH

[0505]
HO\[OH 0
5 NH2 2Hcl " _MgBr, %
0 O,

oL O OH 49
1c 19-A

[0506] AEE1FN2
[0507] 45— (2,4~ —H ORI R G EFBEIL) -1- (2, 2- Rk 25 -3-H EH -4 R-1,
4- A M E-2-FR L F g (1-C,97.5mg,0.236mmol) HZJE (1.9mL) . Z# (0. 1mL) « ﬁﬁﬁa%ﬁﬂ
(145mg, 1.05mmol) A1 (S) —WRIE-3-f% — Eh g £h (82mg,0.472mmol) AbFR ¥t 2 VR & W%
FMHAZEI0C AE605 ¥ 2 J5 , F R BV AWV E, 43 BCAE 2R /K A — & FR e 2 1] hﬂ@lﬂﬁ
B S e R =R, B A IR HUATR & ZeMg S04 T8, 1L 8 , IR 48 o B KL P2 W0 i3 R A
2 @mnL) d, AN IRALEE (89. 1mg, 0.48mmol) o KHZIR S Y 258, H N E50°C . ££80
3802 5, F~5mLI0. 2M HC1 (aq) ¥ K SR A4, T pHZE ~ 10, F Eh K08, I 2 H 3
DCMAH = ¥R HPLC (Z. ] : 7K, 0. 1% TFA) 13 24k 419 "H-NMR (400MHz , & /i —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/z) : C21H20F2N4O4f#) [M+H] BB AE : 431. 15 SEPAE : 431 . 2,
[0508]  SiZjiif1]20
[0509]  fb&4200 il %
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[0510]  (1S,5R) -N-(2,4- "4 FEF3L) -8-43L-7,9- 4 4%-2,3,4,5,7,9,13,13a— )\ &~
1,50 B e I (17,27 : 4, 5 ke 9 [1,2-a] [1,3] &4+ 10-F EEA%

o) F
N
ssqae!
N SN0 F
O OH

[0511] 20
H
HOTOH 2 i NHZZHCI
Seaae e vovan sl Gesanel
PPN oH KzCO3 @/
0 B sna 0 OH 4

1-C
[0512] B ER1FN2

[0513] 45— (2,4- 9K AL ILIE) -1- 2, 2- S IE 2 38) -3- A S -4- MR- 1,
4= "M E-2-FRER IS (1-C,103.3mg,0.25mmo1) A (1.9mL) « Z R (0. 1mL) - Bk R
(159.8mg, 1. 16mmol) Al (R) —WRHIE-3- & — FhMZ Tk (90mg, 0. 52mmo1) ALFH [ MR & V)%
B, IFINFAEI0°C AEA05: Bl S5 K S SR B W43 T 5 43 BOAE BR /KR — S F It 2 T) o K 7K AR
ARE) = e =k, S IR A VARG 2MgS0aT-J8 , ik UiE , W 4 o KA 7= W 5 il
TECHE mL) H, FEINIRAGEE (96.5mg, 0.52mmol) o BHZ IR &V, FE A E50°C . 78
804812 Ji » F~5mLIf0. 2M HC1 (aq) K SR A4, YA FTpHZE ~ 10, FHERAKFRE , JF A HL
FIDCMH =K HPLC (£ J) : 7K, 0. 1% TFA) 73 3 {44720 . 'H-NMR (400MHz , DMSO-de) 610.35 (¢,
J=6.0Hz,1H) ,8.48 (s, 1H) ,7.45-7.33 (m,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—EST" (m/z) : C21H20F2N404
iy MHH] "B AR - 431 .15 SEE - 431 . 2,

[0514]  SEjitifs21

[0515] b & 211 il 4%

[0516]  (2S,5R,13aS) -N- ((S) -1- (4-F A Hk) £ 3k) 8- H-7,9- —%M-2,3,4,5,7,9,
13, 13a—)\& -2, 5- M H JEmEne 3 [17,2° 14, 5] Mk [2,1-b] [1, 3] A A E - 10— H Bk %

(@]
H
GS SRS
AN AN F
O OH

21
[0517] on
o g E%H ) N )
N N Y\N = k@\ gery \l/\N x /k@\
H
A SLF T, e (I - :
0 oL B e O OH 5

lost8] L AI2
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[0519]  FH (1S, 3R) —3-S FL R (62mg, 0. 61mmol) FIHRER R (34mg,0.25mmol) ALFH (S) -
1-(2,2-Z R 0 38) -5- (1- (4R E) & S B FY g ) —3—HH 4| -4 -4 A1, 4- &t
WE-2-FR R G (21-A, ImL, fE19: 1 2 : ZBRH 100 23MIA R, & JER B St 451911 (R) —1-
(2,2-—RFH) -5 (1- U-FRE) LT B -3-F A HE-4-8MR-1,4- &t rne-
2R F FEMRO-A, f FH (S) —1- 4-FZEIE) LB (R) —1- (45K L) 2l 48) o F I M
BEWEE, IR ZEI0°CAE607 B 2 J5 » ¥ R NIR A WA A, o AE /K F & ki 2
6] o KA 2 HY 2 = S B h =R, R & A HLAR G, Mg S0a 158, 1 Y8 - 4 - 4
=R 28 QmL) 31, I IR EE (T4mg, 0. 4mmol) BHZIB- SV E, g
50°C . 7E1004) b 2 J5 , FHO.2M HC1 (aq) ¥ K% R MR G, FEL K H#E R, H A HCR DOV =
W HPLCZEAL (2.5 : 7K, 0. 1% TFA) , 15314k 54921 . 'H-NMR (400MHz , DMSO—de) §12.42 (br s,
1H) ,10.45(d,J=7.9Hz,1H) ,8.40 (s, 1H) ,7.36 (dd,]=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-EST" (m/z) : Co2H22FN30s/1] [M+H] " BEiR{H : 428. 16 ; SZI{E : 428 1,
[0520]  Sijitifsi|22

[0521]  fh&Wp221f) il &

[0522]  (2R,5S,13aR) -N- ((S) -1- (4-9 A HE) £ 3%) -8-F2HL-7,9-—%K-2,3,4,5,7,9,
13,13a— )\ &2, 5-#F W FEmEnE (17,27 14, 5] LRI [2, 1-b] [1, 3] R A B 4 —10—FF Bk fi

choorda,

O OH
22
[0523] o
HO\[OH E%H . o . ., @
> fo) gBra o)

SO0, e Chodro - chotr e
- o) F Y o F NS So F

0 O < - N, O OHp

21-A
[0524]  JDIE1FN12
[0525]  FH (IR, 3S) -3- & F K EE (52mg,0.51mmol) FIAREREH (31mg,0.22mmol) ZLF (S) -
1-(2,2-Z R 0 3E) -5- (1- U-5R L) £ E B F e L) —3-H A 2 -4 A1, 4- it
WE-2-FRIRH lE (21-A, ImL, 7E19: 1 40 : ZTRFIN0. 23MF ) -4 S SR V)% £, F Ik
F90°C . fE605r B Ja , ¥ S BV A P74 H , 43 FLAE 3 /K A &0 be 2 8] o B K A AR B 3 —
A LEd =, IR A& FE A VAR S , &MgS04 T4, i SR I 4 o K KL 7= WD R AE £ G
@mL) 1, FF IR EE (91mg, 0.49mmol) K RIVRA % ES, H MR ZE50°C . 7E10053 802
J& » 0. 2M HC1 (aq) K R BVRE ), FER KRR , FEAEBIDCMH =ik HPLCAlAK, (£ i -
7K,0.1%TFA) 15204k & 4722 . 'H-NMR (400MHz , DMSO—de) 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) ,
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1.44(d,]=6.9Hz ,3H) .LCMS-EST" (n/z) : CooHzoFN3O5 ) [M+H] “ELYE - 428 . 16 5 524K -
428.1.

[0526]  sEjiifsl23

(05271 AL 5230 il

[0528]  (2S,5R,13aS) -N- 2~ H IR ) -8 H-7,9-—41(-2,3,4,5,7,9,13,13a- )\
-2, 5-MF W AN nE (17,27 14, 5]k E (2, 1-D] [1, 3] A A A - 10- H ik iz

0l N ON
\QN;R;E:Q@

23

[0529] L:I/\n:h[:\f‘\m HATU, DIEA \[/ 7‘/@‘\ ,\/©

“- 15-B \ 23-A

(0]

= GO0

OH
23

[0530]  DUE1FN2

(05311  HHZHE (ml) « Q-F L) H % (17mg, 0. 14mmo1) JHATU (67mg,0. 18mmo1) FIN,N-—
SN % (DIPEA) (24mg,0.19mmol) #bFE15-B (41mg,0.13mmol) - 7FE = IR FIHE VIR &
WL/, FEIINIRALEE (47Tmg, 0. 26mmo]) G XIR GV E, FHIN#AE50°C . E605r 41 2 5,
FH0.2M HC1 (aq) ¥ K% R NIR G, 3R KM R, 35 2 B EIDCMH =R HPL Calift, (415 -
7K,0.1%TFA) , 13 24b-&4)23 . 'H-NMR (400MHz , 545-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,]=
3.5Hz,1H) ,4.67 (s,3H) ,4.28-4.20 (m,1H) ,4.06-3.95 (m, 11) ,2.20-1.96 (m,4H) ,1.95-
1.84(m,1H) ,1.59(dt,J=12.4,3.3Hz, 1H) .LCMS—ESI" (m/z) : C21H20FN305 /) [M+H] FH iR «
414.15;52ME - 414. 2,

[0532]  sEjfify)24

[0533]  fL&Wp241r) il &

[0534]  (2S,5R,13aS) -N-(3,5- A FH L) -84 3E-7, 9—:’%&&‘—2,3,4,5,7,9,13,13a—
JNE-2, 5-MF I FEME e (17,27 :4, 5] ke FE[2, 1-b] [1, 3] S 42 5 4% 10-H fb A%
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o
oH i F olX AN F
. : RS — T
[0535] \(:,!,/\N on HATU, DIEA  \ (/\N(\ H/\Q/
~ o O ] i . 0O
O O O O F
~ 1

5-B ™~ 24-A

(0]
od F
MgBr, Y\N S H
LS
yart O
O OH F
24

[0536]  ZCBR1FN2

[0537]  FHZJHE (Iml) « (3,5- %A %) F % (32mg, 0.23mmo1) HATU (54mg, 0. 14mmol) FIN,
N- W LIE (37mg,0.29mmol) A F15-B (44mg, 0. 14mmol) . 7E =i N i+ MR & 41
/NI FE RN R4 EE (57mg, 0. 31mmol) 4 ZIRB- &Y% &, I I#A50°C 2604 #h 2 J5 .
0. 2M HC1 (aq) Vi 7 225 WL IR 450 » P AR B  F EHUEIDOMf = 20 HPL. CALk (28 < K
0.1%TFA) , 13 21K A 424 . 'H-NVR (400MHz , S ffj—d) 810.39 (s, 1H) ,8.42 (s, 1H) ,6.82(d, ]
=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 (m,4H) ,1.97-1.81 (m,
1H) ,1.59(d,J=12.3Hz, 1H) . LCMS—EST" (n/2) : C21H19F2Ns0s ] [M+H] B iEAH : 432 14 5 Sl
18:432.2,

[0538]  sEjififs25

[0539] AL & 4250 il %

[0540]  (2S,5R,13aS) -N- (4-%—3— (=5 F ) KAL) -8-¥24E-7,9- —“%K-2,3,4,5,7,
9,13,13a~/)\A-2, 5-HF I F BEnE e 3+ (17,2 -4, 510k I [2, 1-b] [1, 3] A A A - 10~ ik
il

02 i
\‘. ?N \ N
[0541] SN A A bl .
O OH CFs
25
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che OHm\w;ﬁ“@

0
ot'
MgBr, L\I/\N RS H
\w_ N S o F
O OH CFs
25
[0543] JDER1A02

[0544] MM (1mL) « (4-98-3— (=4 H 3%) K 3E) H % (29mg, 0. 15mmo1) JHATU (62mg,
0.16mmol) FIN,N- 57 1 2, Jfz (26mg , 0. 20mmo1) 4L ¥E15-B (43mg, 0. 13mmo1) o 7£ % i it
PR BHR AL/, FE I BRALEE (62mg, 0. 34mmol) 4%V & W%, FFIN#ZE50°C  1E
60782 J5 , 0. 2M HC1 (aq) ¥ KIZ R MR &Y, FHER KBRS, FE A HEIDCMA =R . HPLCAH
1 (25 :7K,0. 1% TFA) , 13 4k 5425 . 'H-NMR (400MHz , 5 1fi—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) : C22H19F4N30sf] [M
+H] " FHIB{E - 482. 14 ; SZIfE : 482. 2,

[0545] =i 5126

[0546]  f.A5H2611) il &

[0547]  (2S,5R,13aS) -N- (4-&-3- AR H L) -8-F2%-7,9- =% 18-2,3,4,5,7,9,13,
13a—/\&~2, 5-HF 0 HAEIENEIF (17,27 14, 5 LHEIF [2, 1-b] [1, 3] A A R 2~ 10— B i

0]
o e .-
\awr@c.
@) OH F
o/;dw oot O f;ﬁ O,

0
0 H
MgBr =
gBr, ’WEJN/\N NN
A\ N0 o
O OH F
26

[0549) 2B fI2

[0542]
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[0550] HHZHE (ImL) « A-E-3-F 7K 3E) H % (40mg, 0. 25mmol) JHATU (60mg, 0. 16mmol) Al
N, N-— AR ANE (28mg,0.22mmol) 4 FE15-B (41mg, 0. 13mmol) - FEE IR FIHE M IR -S4
LNEF, FE I IRALES (48mg, 0. 26mmol) o KHiZIR &Y% &, I I E50°C . 260741 2 J5 , F
0.2M HCI (aq) K% BRE Y, FHEK RS, FF A EIDOMA =R JHPL C4lifk (4 : K,
0.1%TFA) , 13 24k-4 4726 . 'H-NMR (400MHz , & 4/i-d) §10.41 (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) : Ca1H19C1FN30sf¥] [M+H] BRI R : 448 . 11 ; 52
MME - 448. 2,

[0551]  Sijitifs|27

[0552]  fL&H271) &

[0553]  (2S,5R) -N-(1-(2,4- 3R L) A 2E) 8- F204-7,9-—%X-2,3,4,5,7,9,13,
13a—)\& -2, 5- M FHJEMEmE - [17,2° 14, 5] LR [2,1-b] [1, 3] A4+ & 44— 10— F Bk Ji%

o F
o)
. NN
L HY\CL
N 0 F
O OH

27
/o\[o\ e /o\[o\ =
DIEA
NN N0 . . P i I F
0O O 0O o
N 27-A Py
1-A
[0554]
(+;‘|O!..Q..\NH2 (27-D)
_ MsOH * =
“MeCN, AcOH KoCOs

RN 27-C

0 E o) F
9 0
=~
_\\-'EJ\|N/\ N H %\ w‘. S‘(/\(\ N S HZ@\
Yk X So F AN SN0 F
0 O O OH
N 27E 27

[0555]  DIR1

[0556]  ZEOCIET, PidEAL-&W1-A (1.004g,3.19mmol) - fIZ27-A (688mg, 3. 35mmol) FIHATU

(1.453g 3.82mmol) #ECH2C12 (20mL) H B VH, [RIB HIAN, N-—J%: [N 3 2 ik (DIPEA) (2mL,

11.48mmo1) - fE0°C R 1IN 2 & ¥ R BEVR A IR AR K » F B L EE R RS, IR FK (X 2)
% AL CR O (X 1) ZERUKMER 3 2 5 WA N &, T8 Na2S04) FFHc 4 o 18 i i

ﬁﬁakﬁs—mﬁzz@M’Ej\jﬁ‘aﬂﬁfﬁﬂﬁmmblmash (120g#4) AR R - A I 2 B Ik 4 , 15 31
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1.082 (73%) I~ ¥127-BAE & IR BEIWE FIR G5 2 Ja B IR 4 AR AW T CHaClorh , I3 9
P — L R IE M) R IR AE TETR . 43 3136 1mg (24 %) () B AN = 27-B. LCMS-EST™ (m/z) -
CaoHasFoNoO7 g [IMHH] BRI : 467 .16 SL{E - 467 . 1.

[0557]  ER2F13

[0558]  fE'%iE T Bk & 427-B (81mg,0. 174mmol) & T 2. 5 (22mL) -AcOH (2mL) ATH i %
(0.14mL, 2. 16mmol) FIVEA 4 (ImL) H1, FEAE65°C T HiFEAS 2 A 20/ .

[0559] FEMARBIMERA N BRI G, MZE B I ZFEEE27-D (50mg , M H ER
0.363mmol) K2C03 (50mg, 0. 362mmo1) A1 Z M (2mL) « 7E65 C [ o Fi £ 45 B TR S W01 /N
R NIREME N ERR 2 G, BH A IN HCL (~2mL) &1k . F/K (~8mL) %%, I+ H
CHaCl2 (x 3) ZEHL K& IF A EUY) T 45 (NaoS04) , W4 138 3 CombiFlash4lifh, , 3 36 7mg
(82%) ML & 427-E . 'TH-NMR (400MHz ,CDC13) 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,
4H) ,1.88-1.71 (m,1H) ,1.60-1.49 (m,1H) ,1.31-1.10 (m,4H) .""F-NMR (376. IMHz,CDC13) 6—
111.80(q,J=8.8Hz,1F) ,-112.05(p,J=7.9Hz, 1F) .LCMS-ESI" (m/z) : C2aH24F2Ns05H] [M+H] "
PERAE - 47217 ;52 : 4721

[0560]  JDIR4

[0561]  FEL0°C N, i+ Eb &5 427-F (67mg,0.142mmo1) FIMgBr2 (66mg, 0.358mmol) fEMeCN
(3mL) H AR G304, H A EE0°C, 2 J5 FHIN HC1 (3mL) Ab# . 7E F7K (~30mL) i f 1%
BEM )G, FHCHaCL2 (X 3) ZEHL W, #& FHE I A BT )5 (Na2S04) FH k4 - 18 it 1] 2 HPLC
A P AT, SR E S5 =/ OB IEE Y =427 . '"H-NMR (400MHz ,CDC13) 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,1H) ,
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. IMHz,CDC13) 6-76.37 (s,3F) ,~111.6~-111.75 (m, 2F) .LCMS-ESI" (m/z) :
Ca3HaoFoN30s g [M+H] " FE i : 458. 15 SLI{H : 458. 1.

[0562]  Sijiifi|28

[0563]  fh.& 42811 il &

[0564]  (2S,6R) -N-(1-(2,4- 3 AR ) PR KL -9-#20E-8,10- =% f8-3,4,5,6,8,10,
14, 14a- )\ H-20-2, 6 W F HEML g H: (17,27 :4, 510k 3¢ (2, 1-b] [1, 3] oxazocine—11-H
P friz
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0 E
TR,
k NS SN0 E

O OH

28

Ho OH \NHz

(28-A)
o5 “);ﬁ O, ekt Y& Q-
“MeCN, AGOH™ KOs

ko;;;ﬁy\@ .. @,ﬁt?ﬁ gt

[0566]  ER1F12

[0567] fE=IR N, Bib-&4927-B (87mg, 0. 187mmol) & T 2.5 (22mL) AcOH (2mL) 11 H fifh i
(0.14mL,2. 16mmol) FIVEA 4 (2mL) H1, FEAE65°C T HiFEAS 2 F A 20/ .

[0568]  FEHARBIMERA BRI Z )G, MIZE B I Z L EE28-A (44mg , M H iE
0.382mmol) F1Z i (2mL) . 765 C ¥y i #1145 B HFIVR & 304r 80 2 J5 , T AK2C03 (41mg,
0.297mmol) , FEFE65°C N FEZIR G Y21/ O S BIVR G 74 H) 2 = 0, K H A IN HCL
(~2mL) fR1k « FI7K (~8mL) FkE, F FICH2C12 (X 3) ZEH 44 5 FF A HUY) T8 (Na2S04) , K
Ji I8t A HPLCAAY, , HR 5 A P B 3 R T 1R AE MR RN T LR OB 5 ¥
TZ VAR P AT INaHCOs (X 1) Peig , T8 (Na2S04) 31345 , 7551 18mg (20%) b &4)28-B, & 5
=HE LRI LIRS . 'H-NMR (400MHz ,CDC13) 810.54 (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,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,CDC13) 6-111.75(q,J=
8.9Hz,1F) ,-112.01 (p,J=7.9Hz,1F) .LCMS—ESI" (m/z) : C25H26F2N305 /) [M+H] "3 1514

486.18; S : 486.2.

[0569]  JDIX3

[0570]  Gn& At & W27-Ef D BRAF BTk , FMgBr2Ab HE 4L & 428-B (18mg, 0. 037mmo1) ,

531k & 4728 . "H-NMR (400MHz ,CDC13) 810.66 (s, 1H) ,8.29 (s, 11) ,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,CDC13) 6-76.41 (s,3F,-111.79 (m, 2F) .LCMS—EST" (m/2) :
C24Ha3FoN30s g [MHH] BRI AH : 472 .17 ; S {E - 4721,

[0571]  Sijitif5)29

[0572]  fL& W29 il &

87



CN 111303152 A W OB P 75/173 T

[0573] (ZR ’ 68) -N- (1_ (2 l} 4_:ﬁﬂ§%) ﬂ:ﬁ%) _9_¥%%_8 l} 10_:3:2‘[44{;_3 ’ 4 ) 5 ’ 6 ) 8 5 10 )
14,14a- )\E-2H-2,6-#F W F Lt e 34 (17,27 :4, 5] MtEFH-[2,1-b] [1,3]oxazocine—11-H
Pk fiz

o) F
o
N N
[0574] X0 F
O OH

29

HO. OH

%{; i
MeCN AcOH KQCO3

o)
Us 27-C

0 F o F
O 0 NN
j/\N x> N MgBr, ﬁ/\ N
N ™ 0 E N x 0 E
0 O O OH
B 29

[0576] mﬁ*ﬁuz

[0577] KT HAED28-BRI G M B RIP R R 77, MG 27-B (87mg,
0.187mm01) M L EE29-A (45mg,0.391mm01) A 29-B (13mg,14%) . 'H-NMR
(400MHz ,CDC13) 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,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,CDC13) 6-111.75 (g, J=8.9Hz,1F) ,-112.01 (p, J=7.9Hz, 1F) .
LCMS-ESI" (m/z) : CosHoeFaN30s /1) [M+H] " FEIR (A : 486 . 18 ; SZilI{A : 486. 2.

[0578]  JDIX3

[0579] L/LNA?/\E}M%NF@ME’J B2 TR B 7 AL S 029-Bil % b 5429 . 'H-
NMR (400MHz ,CDC13) §10.66 (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,11) ,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) . "9F-NMR (376 .. IMHz ,CDC13) 6-76.41 (s,3F,-111.79 (m, 2F) ,LCMS—ESI" (m/z) : C24H23F2N30s5
R DM H] B AR 47217 s SN - 4721

[0580]  Sijitif1]30

[0581]  fb&4300 il %

[0582]  (2S,5R,13aS) -N-(1- (2,4~ % oKEL) RN FL) -8-FH-7,9- 4 18-2,3,4,5,7,
9,13,13a~ )\&E-2,5-HF W H ZEMEE (17,2 :4, 5] M3 [2,1-b] [1, 3] A J A - 10— FH ik
i

[0575]
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NN n%@  wson ng
e, x> o0 F S MeCN AcOH E

27-B o~ 27-C

K,CO4 " \
SOB
[0584] G112

[0585]  FE=IE N, Kb &427-B (150mg,0.322mmol) ¥& T £ 5 (2mL) AcOH (0. 2mL) A1 H figk
1% (0.007mL,0.108mmo1) H, Ff-7£65°C T 415 BRI TR 20/ N o FEA4 15 BIRVE TR A 2 2 %
W25 ZE R P NN EFERE30-A (72, 1mg, F14,0. 713mmo1) K2C03 (89. 4mg,0.647mmo1)
AZHE @mL) . 7E65°C ¥ B PES B FVE A 00. 5/ EW IR NYR S HIE =l 2 )5 . %
HHIN HCL (~3mL) B4 7K (~12mL) #ik , I FCHaCla (X 3) ZEHL o 4 & I I A HU) 15
(Na2S04) , ¥4 I 181 CombiFlashalifk , 73 %1]128mg (84 %) 14k & 430-B. 'H-NMR (400MHz
CDCl3) 810.52 (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,CDC13) 6-111.79 (q,J=8.8Hz, 1F) ,~-
112.05(p,J=7.9Hz,1F) .LCMS-ESI" (n/z) : CoaH24FaN30s ] [M+H] FHiEAE : 472. 17 ; S -
472.2,

[0586]  JDIX3

[0587]  ZE50°C N, fi k& 430-B (128mg, 0.272mmol) FMgBr2 (130mg,0.706mmol) 7£
MeCN (5mL) H IR A #1305 81, FEAHIZE0C, 2 J5 FIN HC1 (4ml) AbPE 78 FIK M BZIR &
Y2 J5 » FICH2CL2 (X 3) ZEHL =W, K& H B ZE U T 48 (NazS04) F 4 . 8 i CombiFlash4li
=8, 48 2 P2 930 'H-NMR (400MHz ,CDC13) 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) ,

[0583]
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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-NMR (376. IMHz,CDC13) §-111.87
(q,]J=8.9Hz,1F) ,-112.21 (p,J=7.9Hz, 1F) .LCMS—-ESI" (m/z) : Ca3Ha2FaN305F [M+H] FH it
fH:458.15; 5L MIME : 458. 2.

[0588]  Sjiifs31

[0589]  fL&WI31HI 4%

[0590]  (2R,5S)-N- (1—(2,4—:%13;@%)3@@%) ~8- 337, 9—:;@4&—2 3,4,5,7,9,13,
13a—)\E -2, 5-Hr L F AR g 17,27 ]ﬂttﬂ%%ﬁm 1-b] [1, 3] AR A A= —10—H Pt fi

pesaae!
[0591] @/N X0 F
O OH

31

HO OH

o.:f;;ﬁ 2@ mff y\f‘ﬁl

[0593] y/m1$ﬂ2

[05941 DAL T& itk & ¥30-B 2 B L A1 2 b ik (1) 77325, Ak & #927-B (150mg,
0.322mmol) FIEFAE31-A (70.3mg,0.695mmol) |5 &431-B (123mg,81%) . 'H-NMR
(400MHz ,CDC13) 610.52 (s, 1H) ,8.24 (s, 1H) ,7.62 (td,J=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,1H) ,1.31-1.14 (m,4H) .'"F-NMR (376. 1MHz,CDC13) 6
111.79(q,J=9.2,8.7Hz,1F) ,-112.03 (h,J=8.1,7.5Hz, 1F) .LCMS-ESI" (m/z) : C24H24F2N305
fR) IMHH] B AR 47217 s SN - 4721

[0595]  JDIX3

[0596]  DASSAT A A A 3001 25 B3 T ik (1 J5 1%, AL B W3 1-Bill &4k 931 'H-
NMR (400MHz ,CDC13) §12.26 (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 (376.1MHz,CDC13) 6-111.95(q,J
=8.9Hz,1F) ,-112.22(p,J=7.9Hz,1F) .LCMS—ESI" (m/z) : C23H22F2N305f] (M+H] " F i 1H -
458.15; 5L IME : 458. 1,

[0597]  skjiafsl32

[0592]
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[0598]  fL&H320 il 4%
[0599]  (2S,5R) -N-(1- (2,4~ = HUIKEL) 3T &) 82 H-7,9- —44%-2,3,4,5,7,9,13,
13a~)\&-2, 5- I ML RE (17,2 14, 51 MEBE IR [2, 1-b] [1, 3] A A 44— 10- F B i

0 F
OO
AN S0 F
O OH
32
0
‘.-Cj/\w NOoH
06001  \a>NNr SN ’
e

F
F
32-A 32-B

(0] F

o
OHATU DIEA, o Y NN
2) MgBr, (INL NN

s (®]

O OH
32

[0601]  ZEEIR T, M-S 32-4A(22.2mg,0.069mmol) -5 432-B(18. Tng,
0.102mmo1) FHATU (43mg, 0. 113mmo1) 7ECH2C12 (2mL) H VAR, [FJBS IOAN, N- " S P 3 2, 1%
(DIPEA) (0.075mL,0.431mmol) - fE3073 82 J&5 , FH LR LR I MR » 7 FHK (x2) P
B AEHEA (x 1) ZEBUKMR 7 2 Ja , AL o & 55, TR, dg I E s b 1.

[0602]  {E50°C¥s T, #tdE FIiRH =) FMgBr2 (35mg, 0. 190mmo1) £EMeCN (2mL) 1 (KR 54
LN, A EIZR0°C, 2 J5 HIN HCL (~1mL) A3 . /K645 B3, 75 FHCH2C1 2 (X 3) %
HY W5 I A B 18 (Na2S04) , FF ik 4 o i i il 2 HPLCALAL P24 , HE & R T4 13 B &
)32, "H-NMR (400MHz ,CDC13) 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,CD3CN) 6-76.39 (s, 3F) ,~-110.50 (q,J=9.2Hz,1F) ,-112.65 (p,J=7.8Hz, 1F) .
LCMS-ESI" (m/z) : CoaHoaFaN3Os ) [M+H] PR AE : 472. 17 ; SZME : 472.0.

[0603]  Sijitif533

[0604] A4 H3311) il &

[0605]  (2S,5R) -N-(1-(2,4- AR L) BRI -8-#26-7,9-—%(X-2,3,4,5,7,9,13,
13a—/)\&~2,5- M W H FEMEEF (17,27 :4, 5] MEBE (2, 1-b] [1, 3] | A & 44— 10-F Bk fi%
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[0606]

@ “ﬁﬁ Q@ g | O}@ Q@
e} OH

32A
[0607] ﬁ[l%/a\%?)%"l/a\ﬁitljﬁﬁﬁ,EE1%%%32—!&%111{,%#@33—}\1%@J%/E]\%BBoIH—NMR
(400MHz,CDC13) 610.70 (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,]=
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,CD3CN) 6-76.41 (s,3F) ,~107.86 (q,J=9.4Hz,1F) ,~-113.13 (p, J=8.0Hz, 1F)
.LCMS—ESTI" (m/z) : C25HoeFaN30s ) [M+H] PRI E : 486 . 18 ; SEM{E : 485.9.
[0608]  SEjifs34
[0609] A4 W34 il &
[0610]  (2S,5R) -N-(1-(2,4- — @ AHL) I 3E) 8- ¥ HE-7, 9—:;@4&—2 3,4,5,7,9,13,
13a—\& -2, 5- M LML mE - [17,2° 14, 5] MEBE 3 [2, 1-b] [1, 3] A 4+ & 44— 10— F Bk Ji%

0O F

“[O,Y\” SN
\Il"‘ N \\ O F
O OH

0o F
o)
EJ 1) HATU, DIEA , ; j/\N X" N
2) MgBr5 *‘[/ H
\ \w-' N%@: E

O OH
32 A
34

[0612] Utk & W32/ & e BTk , tH AL B 4 32- AR & W) 34-ATF BIAL A 7034 . 'H-NVR
(400MHz,CDC13) 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,J=
3.0Hz,1H) ,4.28(dd,J=13.1,4.1Hz,1H) ,4.03(dd,J=13.0,9.4Hz,1H) ,2.60(d,J=
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-NMR (376. 1MHz ,CDsCN) 6-76.41 (s, 3F) ,-107.86 (q,J=
9.4Hz,1F) ,-113.13 (p,J=8.0Hz,1F) .LCMS-ESI" (m/z) : C26H2sF2N305 /) [M+H] "3 1514
500.20; SE{E : 500. 0,

[0613]  Sjitif5|35

[0614]  fbAH350 il %

[0611]
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(06151 (2S,5R) -N- (4= (2, 4= 5K HL) DU - 2H-MLIH —4-%) -8-F2 %7, 9- (-2, 3,
4,5,7,9,13,13a~ )\&E~2, 5- MWL ML FF (17,27 04, 5] MEBRIF [2, 1-b] [1, 3] S 5
10-F L%

O
0O F
O
4 N~ N
LI
X2 0 F
O OH
[0616]
(o]
O.
s[JW/\” N~ TOH _1) HATU. DIEA
? Sk 0 OH

32-A

[0617] ﬁ[l%/a\%?)%"l/a\ﬁitljﬁﬁﬁ,EE1%%%32—!&%111{,%#@35—}\1%@J%/E]\%BBoIH—NMR
(400MHz ,CDC13) §10.95 (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 ,CDsCN) 8-76.40 (s, 3F) ,~108.78(q,J=10.3,9.8Hz, IF) ,-
112.63 (p,J=8.0Hz,1F) .LCMS-ESI" (n/z) : Co5H26F N30 ] [M+H] FH {18 : 502. 18 3 S IE -
502.0.,

[0618]  Sijitif51]36

[0619]  fb&H36M il

[0620]  (2S,5R) -N-((S) ~1- (2,4~ & KHL) -2,2,2- =5 L HE) 8- H-7,9- ~FA -2,
3,4,5,7,9,13,13a— )\E-2,5-Hr WH FEMEREH[17,27 14,510 [2, 1-b] [1, 3] A A4A

10— F ik i
O CF F
5 _
N™~% N
\ l_:llﬂ/\ N H’\©\
% 0 F
O OH

[0621] 36
O CF F
R, CFg AR s‘(o:f\”“‘ H/\G\
\ 2) MgBr, \“" N S o E
F O OH
32A

[0622] ﬁu%é\%szﬁ@é\ﬁkqﬂﬁﬁbEE1%%%32—%111&%#@36—}\%@%%%36oIH—NMR
(400MHz,CDC13) 611.31 (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
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(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) o "F-NMR (376. IMHz ,CDC13) 6-75.23 (t,J=6.9Hz,3F) ,~76.33 (s,3F) ,-108.31 (m, 1F) ,~
112.30 (p,J=8.0Hz, 1F) .LCMS-EST" (m/z) : Co2H19F5N305 [M+H] “H S E : 500. 125 SZIAH »
500.1.

[0623] St 537

[0624] L E&WIH 437

[0625]  (3S,11aR) -N-(1-(2,4- AR HE) H P 2E) -6-F2F-3-H1 K5, 7- % (4K-2,3,5,
7,11, 11a—/NEWEME I (3, 2-al EIE IF (1, 2-d ] it e -8 FA ik i

’ 0 F

O\’/\N ™ N

5’“ NN F
O OH

37

HO._OH

,oto\ 5 -
CHiSOH [

N7 H  —— N7

[0626] O N"o F 0N

0 O o O

OH
/[ NH,
4’.

(0]
N
Hv\(j
(@]
(@)

O OH
37-A 37

F
F
" 0 F H 0 F
OI NN MgBr, J NN
}N o F &'N N o F
0 O

[0627]  PIE1

[0628]  FHHIT#ER (0.05mL) AbFRLE 20 (1.5mL) A2 (0.2mL) HI5- (1- (2, 4- oK)
WA RRE L) -1- 2, 2- —HERE L) -3-HF EHIE-4-A -1, 4- &t ne-2-R R H
M5 (27-B,0.150g,0.32mmol) , B AT B ), FE IR T0CAEL6/N Z J5 , B EHNZIR G,
3315- (1- (2,4~ 5 ) RNEEEFEL) -1- 2, 2- 3R H L) -3-FHEE-4-H 8-
1,4- S MEnE-2- 2B B 27-CHI KA - LOMS—EST ™ (m/z) : C1sH19F2N207 (1) [M+H] " HH B8 «
439 SLIA - 439,

[0629] ZER2F13

[0630]  #5- (1- (2,4~ —HORE) MR EEF L) -1- 2, 2- 5 L) -3-H H A4
AR-1,4- AN nE-2- R R H S (27-C,0.32mmol , 3k A Fi il BITHIIE S M) B T 2 I
(1.5mL) A1 Z P (0. 2mL) H o [ % BOR- S I (S) —2- 2 2k - 1- (0.048g,0.64mmo1)
FK2C03 (0.088g,0.64mmol) 4 [ MR G H) % E, FHMAET0C AE3/NT 2 )5 ¥ R PR A
W E, N EALEE (0.081g,0.44mmol) KHXIR G Y%, MK ZE50°CAEL07 Bz
Ja 5 K R MR A A ENZ0°C , FE I INERER (0.5mL) o 48 5, FIMeOH (2mL) # 1% I BLVR &
Yy fEikyE 2 5, it i) £ -HPLC (30-70% £ i : 7K, 0. 1% TFA) 44k M it , 753 21 £ TFAEL )
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1 E037 . 'H-NMR (400MHz , F FE—d4) 88.31 (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,J=6.1Hz,3H) ,
1.22(s,4H) .'F-NMR (376MHz , F liE—d4) 6-113.66——113.95 (m, 1F) ,—113.94-—-114.29 (m,
1F) . LCMS—EST" (m/z) : C21H20FaN305 (1) [M+H] FE B4 : 432 . s SLME : 432,

[0631]  Sjitif51]38

[0632]  fb&4381 il %

[0633]  (1S,4R,12aR) -N- (2,4~ A F 3) -7-32H-6,8- 54 K-1,2,3,4,6,8,12,12a-
VAL, AW 3 ke (1, 2-a:17, 2" ~d] LR -9 FR ik A%

0 F
f
FTONT N
A
[0634] H o) F
O OH
38
3 COOEt 3 3 3
: LiBH, ' OH Msci ' OMs  NaN, ) N3
N, N, py N, DMF N,
H Boc H Bo H H Boc
38-C

c Boc
38-A 38-B 38-D
0
0" OEt
H NEOS NS0 NeHCO;  (H i 9
2 NH O OBn 38F ~F Xy~ COEt
[0635] —HzPIC i{ > . &(\ N
N, 2) HCI NN,
H  Boc 3) DBU H
38-E O OBn
38-G
o) F o} F
Hu Bt
1) KOH . i{”m NN _TFA FONTSYON
N AN
2) HATU, DIEA TN Y o F H o) F
2,4 ——f-X O OBn O OH
EFM 38-H 38

[0636]  DURL

[0637]  {E-78°C T, ¥+ &438-A (1562mg,5.799mmol) (Z: WAEW097 /051391 ) S it ]
41b) ZETHF (10mL) A VAT, [EIIE INNAETHE (3. 2mL) AR 2. OM LiBHa, F-7E %I N LS 3
(RIVR A o LE3/NIE 2 J5 I S AN ZETHE (3. 2mL) H12. OM LiBHa, - 7E 20 N HEHE %A T
17 5/NN o 72 H G R OB W B I SR & 8 IZ U In N K 2 )5, 73 S WA, IF F 4R L B
(X 1) ZHUAr B HI7K R 53 R P FE AL 5 7K (X 1) B3, & 9, T8 (Na2S04) FEik 4 . 18
A B O - 288 BE VR N Ve (X1 CombiF lash (40gkE) 4lifb ik 424, 15 24k-&4)38-B. 'H-
NMR (400MHz , & ffi—d) 84 .11 (s, 1H) ,3.65-3.52 (m,2H) ,3.45 (m,1H) ,2.32(d,J=4.1Hz,1H) ,
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-ESI" (m/z) : Ci2H2oNOsfr] [M+H] FRIBAH : 228. 16 ; SLIME : 227 .7
[0638] IR2
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[0639]  ZE0°C FHEHEAL & 438-B (589mg,2.591mmol) FINEts (0.47mL,3.369mmol) £ECH2C12
(6mL) VAV, RIS AMsCL (0. 22mLL, 2. 842mmol) o 7E & i R 1N 2 J5 , FH TR e F B
ARG, K (X2) Mkt HOBR 48 (X 1) UKL 5y, H B EIE D &I, T8
(Na2S04) AR 4 o 83 4 F 2 be - R L B /E NP I i CombiF lash (40g#F) 4tk ik R4y, 15
FEH)38-C. 'H-NMR (400MHz , S 45 —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,]=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,
OH) ,1.41(d,J=14.8Hz,1H) ,1.31(s,0.6H) ,1.29(s,0.4H) .

[0640]  DUE3

[0641] [ 4k&438—C (769mg,2.518mmol ,) ZEDMF (5mL) HH & I B B AL 4H (819mg,
12.6mmol) ¥ [ BVR A YIFES0°C R HHE 15/, 7E80°C R HES /MK, FEAEL00°C F #4119
/NI o B % LiCLIE R B S MR A0 - R T8 (X 2) REELiZ P24 £E FZK (X 1) Bhik
WG Ja , MR LE A FE, T4 NaoS04) FHik 4 o 18Rt F & i - 4R L BRAF Nk
% [ CombiFlash (40g#4%) 4tk 5k 424, 73 2L A 438D 'H-NMR (400MHz , & 1/j—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) .

[0642]  JDIR4

[0643] 4L &H138-D (507mg,2.009mmol ,) £E 2. Z.fig (10mL) ANEtOH (10mL) H Fi ¥4 W
TIAN10%Pd/C (52mg) - FEH2 SR R 4 #H1Z R MR A1 . 57N o 38 itk v el VB iZ IR &9
H R G e, 15 2H AL S H38-E . LOMS—EST™ (n/z) : C12HoaN20o2ff) [M+H] FHiB{E : 227 . 185 52l
{H:226.8,

[0644]  JDIR5

[0645] HFZEE N, B EGY38-E (206mg,0.910mmol) L& 438-F (330mg,
0.953mmo1) AINaHCOs3 (154mg, 1.833mmol) £E7K (3mL) FAEtOH (3mL) VR & 9020/ Nt o 78 FH
IKHRE R IR G I . T (X 2) ZEELZ Ja , MR AK (X 1) P, A, T8
(Na2S04) FFR4H , 15 ZFH ML E F=H) o

[0646] K5k R4 (388mg) ¥ T-CH2Cl2 (4mL) FIAE ZHELEH [1J4N HC1 (4mL) H1 o 7E1 . 57N
ZJE S N A AN AE B RE R AN HC1 (4mL) , HE = NP U DB ZIB A E T, H
HAOR (X 1) L2 I AR LS 13053

[0647]  FE110°CIHEHHiHEAEH 2K (10mL) WA R R FIL, 8—:%:&%%XX%+——7—J@E (DBU)
(1.06mL,7.088mmol) - 1E307r B Ji& » ¥ % IR & Wik 4 , il {8 H 218 2. Ti-20 % MeOH/ 2
2 .G AE N UE B CombiF lash 40g#E) 4ifkiZ5% &9, 15 24k & 438-G . 'H-NMR (400MHz
S Ai-d) 68.03 (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 (¢, ]
=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) :
CasHasNoOs 1) [M+H] "FE I8 E : 409. 185 SLMI{HE : 409. 2
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[0648]  JDIR6

[0649]1  fEEIE T, HHEAL S 438-G (232mg, 0. 568mmo1) ZETHF (3mL) AMeOH (3mL) 1 i) VR &
¥, BN IN KOH (3mL) o 7E1/NIF 22 & , FHIN HC1 (~3. 1mL) Al [ SR &40, W 4 31 F F
7K (X 3) IRGE TR =W AL S TR B30 Bh 2 J5 , fEO°C R H R TR .2, 4 5K
FA 1% (86mg,0.601mmo1) FIHATU (266mg, 0.700mmo1) £ECH2C12 (4mL) AADMF (4mL) = fY) B K
G AN, N-— R 3£ 2 % (DIPEA) (0.7mL,4.019mmol) . 7E455y Bh 2 & , 7ZE =I5 F IO 5
SN2, 4— 5 K H % (86mg, 0.559mmol) JHATU (266mg, 0.700mmo1) AN, N-— P 3 7, i%
(DIPEA) (0.7mL,4.019mmol) - fE1. 25/ NN 2 J5 , U4 1% IR G W) LA B 25 K867 CHCl 2, AR
CPEMRE , FE B % LICL (X2) Pl fEH MR B (X 1) FRUKML 7 2 )5, FE¥A LK
I, T8 (NaoS04) FEik 4f . i@ i H 4 B8 2§20 % Me OH/ 20 B8 £, Tig AE v e W i 1
CombiFlash (40g#E) 4ifb ik AW, 15 F4L & #38-H. 'H-NMR (400MHz , 515 -d) 610.48 (t,]=
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 , & f/i-d) 6-112.17 (g, J=7.6Hz,
1F) ,-114.79(q,J=8.6Hz, 1F) .LCMS-ESI" (n/z) : C28H26F2N304[F) [M+H] "FH 18 : 506. 19 ; 52
M{E :506. 2,

[0650]  JPIRT

[0651]  ZEZIE N, AL & 438-H (240mg, 0.475mmo1) ¥ T-TFA (3mL) H13043 4, IF Ik 45 1% 1%
o 83 {4 F 7ECH2C 127 ¥ CHaC12-20 %6 Me OHAE AP I i 1 CombiF lash (40g#E) 4Lk R Y .
RGN P2 5y 2 J5 , 7E0°C R 2EMeCN (~2mL) R BE 1% 5% W) 1543 B , iy [ 44 3F:
FAMeCNE 5% o 7 3L 25 v T RS AR 1) [l 4 , 43 2146 5 38

[0652] ¥R 45 I8 W , FF 8 i I HOKs BR A 0¥ T-MeCN (~ 1mL) Fl7K (~1mL) H o B iZ A 1S e
H v 2 22 ZR SRS FE UK TR JD 1553 B o 4 [ 44k 8 I FMe ONBE SR , FEAE LA v )8, 15
F FAMAIAL S P38 . 'H-NMR (400MHz , 5 45i—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,]
=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 , & f}j—d) 6-112.28 (m, 1F) ,~114.74 (m, 1F) .LCMS-ESI" (m/z) :
Co1H1oF N304 [M+H] " FEiR(H : 416. 14 ; S {H - 416. 3.

[0653] St f5]39 140

[0654] k& W39 F1401) il 2%

[0655] (2R, 3S,5R,13aS) -N-(2,4- 9 R H 5E) -8 2 Bk -3-H 57, 9- =4 f8-2,3,4,5,
7,9,13,13a— )\&-2,5- M WH FEMLBEFE (17,27 4, 5] b [2, 1-b] [1, 3] A 4 A 24— 10-H
M %3941 (25, 3R, 5S, 13aR) -N- (2, 4- 9 K HH 3%) —8— 2 L -3-H1 k-7, 9- =4 18-2,3,4,5,
7,9,13,13a~ )\E-2,5-HF 1 F L0 nE (17,27 4, 5] BE I [2, 1-b] [1, 3] A 24 A 24— 10—
P 240
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H o H T Hod !
YN S eq Aol
NOANY OH F NS0 F
H O OH
HO OH
39 40
NHBoc NHBoc NH,
MeLi, CuCN Heoy =R
Het/ BF;OE, — w- Ee—————
2 H OH OH

(+/) (+-)

NH,
HO\[OH o = Q H \T/\ 0 F
O INTY N
N"XY N OH
Hl\@ o Nm)‘;ﬁ:” C:LF
0 F H
o0 O 39-A

[0656] O

(+-)

FM HPLC
/Kﬁ
= 0 F H oK o) F
Cooure, Thoone
NS AN F N Y o F
HO o) 39-B

H O 555 40-A

.
/ MgBr, MgBr?_\,
HoH T i H o H 9 i
HO OH © " H O OH . i
39 40

[0657] %1

[0658] &AL L4 (290mg, 3. 27mmol) B VFFES. 3mL THEH, FEA A2 -78°C . i IiMeL
(4.1mL,6.56mmo1) 7F Z Bk ¥ 1. OMIE R » 202 /NI 3 TR) 36 S B v ViR A 22 == 0, FF B A &
ZE-78°C . NAES . 3mLAI THEH [ (1R, 3R, 5S) —6—48AC XA [3.1.0] O fe—3— LS L R AL T
fig (330mg, 1.66mmol) , HHE AN =F AW — 2 FEmE &4 (0.25mL,1.99mmol) , 45304 1
BEIE-30°C, I 7E-35°CHI-25°C 2 [A1 45 £ 1N o SR S5 5 1 s o7 ¥ VR I #4628 =3, I AL
[FJNHs (aq) /NHa (aq) FIVR AP0 K, FIEtOACEE R, F £ /K Wik , ZMeg S04 T4, i i , ik 4 , I
I SGC (0-10% EtOH/DCM) 4tk , 15 2 4ME e (1S, 3S,4S) —3—F2 3 -4 JL PR I I S L
FR AT TiE . 'H-NMR (400MHz , & 1/7-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) .
[0659]  JDIX2

[0660]  #3mLAYHC/ &K (AM, 12mmol) NN BIAMEHERT (1S, 3S,4S) —3—F2 H—4-H JLFR
I3 35 A AR T I (182mg, 0. 85mmol) VAR A - fEZ MR N, Tt [ BNVR G2/ M), W 4
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FHH 2R (chased) PR, 15 2IAMEERT (1S, 2S,4S) —4-2 JE—-2-H FE 2R G IE

[0661]  DIX3

[0662]  f55- (2,4 G IAEFILEIEH S -1- (2,2- R 2 FE) -3-HHIE-4-H 181,
4- S MEE -2-FRER F G (1-C, 310mg, 0. 75mmol) AR HE (1S, 2S,4S) —4—28 F-2- H JL 3R
IR EE (115mg,0.76mmol) FIBREE 4T (232mg, 1.68mmol) VA AELES . SmLA Z 5 /0. 2mL LR , 3F
TE90°C R I FE2/INN) 5 b J5 oK I VR G ) o L AE DOMAN 31 7K 2 18], K 7K AH A HY 22 DCM , Z8Mg S04
TRE G WA, 1 8, W4 3832 SGC (0-10% EOH/DCM) 44, , 75 3] v 8] 44 39-A.

[0663]  DIR4

[0664]  jE It Ad FH9 : 1ACN : MeOHAE Ay i ¥R 1 TP 1] 2 —HPLCAELux Cellulose—24% b4 59
Hh [E]4439-A (190mg) , 153 Z10T Bl S 44 4 = B2 1 X R [A) 4R 39-B (B — W i Uge) Fn40-A (B —
VEEE) o XF T A (A f4R39-B: Gl Id XRay 44 & 24 UE SE I 48 X0 AR ), TP HPLCR BE i [] =
3.98%7 %% (Lux Cellulose—21C,150x 4.6mm,2mL/min 9:1ACN:MeOH) . %} T = [A]4440-A: GE
i XRay 45 i S F SR 4656 STARAG ), FPEHPLOAR BRI 1A] =6 . 3540 8 (Lux Cellulose—2IC,
150x 4.6mm, 2mL/min 9:1ACN:MeOH) .

[0665] %5a

[0666]  FiRALEE (68mg,0.37mmol) A FH [ 4A39-B (83mg, 0. 18mmol) 7E2mL £ Ji5 I ¥A i
1 2E50°C T ke SRS/, FI10 % HCL/K ISR B AL, , 4> B AE /K VA TR — ke 2
(6], FERE KA 22 B 3 = & b o 2eMg S04 & I AN, ik UE , e 4 , I a8 ik ek Jie €0 1%
(0-10%EtOH/DCM) 4tk , 75 24L& 4139 'H-NMR (400MHz , 545 —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,]=
14.6,5.2Hz,2H) ,1.24 (t,J=7.0Hz,1H) ,1.09(d,J=7.2Hz,3H) .LCMS-ESI* (m/z) :
CaoHaoFoN30s g [M+H] BRI (H : 446 .15 SZ{E - 446. 2.

[0667]  JDIE5b

[0668] K5 iRALEE (59mg,0.32mmol) A [E]4440-A (70mg, 0. 15mmo1) 7E2mL 2 Ji5 H i) %
W AEBOC N, T ke S NIR A 1 /N, 10 % HCL K IS W B AL, » 70 Tt A6 7K VA A — G R o6
Z 18], FRE KA ZEH B S b b S IR A M2 Mg S04 T 18, b U8, Wk 4, 18 1 1 IR
3% (0-10 % EtOH/DCM) 4lifk, , 75 34K & 440 . 'H-NMR (400MHz , & 4/i—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,]=
14.6,5.2Hz,2H) ,1.24 (t,J=7.0Hz,1H) ,1.09(d,J=7.2Hz,3H) .LCMS-ESI* (m/z) :
CaoHaoFoN30s g [M+H] BRI (H : 446 .15 SL{E - 446 . 2,

[0669]  Sjitif5i|41

[0670]  fL&WHALIVI &

[0671]  (IR,4S,12aR) -7T-$2%-6,8- — &AM -N-(2,4,6- =@ FEHF ) -1,2,3,4,6,8,12,
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12a— )\&E-1,4-Hr W R R kg3 [1,2-a:17, 2" —d] itk e -9— F ik fiig
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41-A 418 41-C 41D
@]
o= OEt o
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[0672] H,, Pd/C N"ir/ O OBn " N -
H Boc 2) HCI H O
Gie 3) DBU O OBn
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O
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[0673]  DURL

[0674]  ZEOCF,$#E41-A (2020mg, 7.463mmol) G&Eid 5 38-AAHIE ) J7 %41 4%) fETHF
(14mL) B VAW, RIS IO NZETHF (7. 5mL, 15mmol) H K2, OM LiBHa. 7E %35 T HtHE15 3 IR
G2V 2 5 W HAE0C A A, 3F FHEAR B , S5 B8 1 D N 7K K  AE 43 B I AH 2
J&i » FHEA (x1) ZEHUK MG 2 HF K (XD BRI AA ML 5) , B 9F  T18: (NaeS04) k4 - 1
i Ad O e -EAYE N B B ) CombiF lash (120g#%) 4k ik R, 43 £41-B. LCMS-EST™ (m/
7) : CsH1aNO3F] [M=CaHg+H] " FEiEH : 172. 105 5L ME : 171.95,

[0675]  JPIR2

[0676]  25100-mL A & JES e i 26 AAEDCM (20mL) H i) S v #541-B (1.6g,7.05mmol) 1=
% (0.94g,9.3mmol) . [A] e SR AW I\ R il (0.91g,8.0mmol) <SR &, 7E = R 9
PR SR A Y3/ o FHEA (100mL) # R Z IR A9, I FH K (2x) Pk FHEA (1x) ZEHUK M2
7 KB &I, TR (Na2S04) FF 34 o 3@ i i F & b -EAYE AT B 1 Co mbiFlash
(120g#E, 15 FHIAEAR) 4l bk 24, 15 31)41-C. LOMS-EST" (m/z) : [M+H] " FE 8 4H : CisHioF2N207 :
306 ; SEMIME : 306,
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[0677]  HEE3

[0678]  #5100-mL ) & JEE B3 o 2 N AEDMF (10mL) H i S WiA41-C (2. 1g,6.9mmo1) FlE 4%
b4 (2.3g,34.5mmol) AR5 , FE100°C Rk 1% [ VR A Wi 4 - 4 1% 7R & 4 FHEA (100mL)
MikE, 3 K (2x) Yeidk . FHEA (1x) ZEHUKMER ), T A WL 6, T4 (NazS04) FFHcHe
A O -EAYE AP L K CombiFlash (120g4E: , {8 FH AL AA) b5k R W, 5 2]41-D.
LCMS-EST" (m/z) : C1sH1oF2N207 11 [M+H] "BE 2 AH : 253 5 SLIAE : 253.

[0679]  DUR4

[0680] [ e J8i441-D (1.3g) ZEEA (20mL) FIEtOH (20mL) H (1133 (N2 33) A Pd/C
(130mg) - 7EH2 F i $ VR G 4 3/ N o K 1Z R & il i ik s 0k 8 IR 4B VB, R 2L &
41-E.LCMS—EST" (m/z) : C1sH1oF2N207 1] [M+H] BRI AE : 227 5 SLMIME : 227 .

[0681]  DYRS

[0682] 45 100-mL i[5 JE e i H 25 NAE 2.1 (20mL) HH#I41-E (1.05¢g,4.62mmol) Al N4
38-F (1.6g,4.62mmol) . [a] e MVRA W IMATLE/K (20mL) H IR ER SN (0.77g,9. 2mmo) &
SRIG TR R, Bk S N VR A Pt 2 K 28 A4 FHEA (100mL) # B 3 FH7ZK (2x) ik . FHEA
(1x) ZERUK MR 5y, KA WL & 56, T18 (NaoS00) FEIRk4E =9 2.49) T F—25
R TG 7 3 2B 4k . LOMS-EST" (n/z) : CisHioF2N207 (%] [M+H] " FRISAH : 556 5 S ME : 556,
[0683]  £5100-mL ¥ 5 JE& i v 355 N AEANHCT / M b (24 . TmL) v 195 E Rk S 37 () FH 77
YR G FE SRR PR BB AW LN AE W 45 2 5, W A8 28 (30mL) Fh i) v ) 4
(2.1g) AIDBU (3.27g,21.5mmol) MIFAZE110°C, [FII P 1N o 2E 3K 4 2 )5, 8 i 1 2 )i
LR A AV BB I CombiFlash (120g4E) AifbR A9, 5 8141 -F . LCMS-EST" (m/7)
CigH19F2N2O7 ] IM+H] PRI AH - 409 5 SZAE - 409,

[0684]  JDIR6

[0685]  #4100-mL [ [ J&S 453 o 2 A 76 THF (5mL) FIMeOH (5mL) = [ ) Si441-F (0.5g,
1.22mmol) o [A]iZ% N IR S Y i NIN KOH (3. 7mL) o 2R i, 7E = iR IR Z s MRS 17N
I o 38 I A IN HCL (3. 7mL) ¥4 | NVR A IR AL, » We 24 LA B 25 K350 70 A HLIE 55, 3 FEt0AC
2X) ZHL S IFE VLR, T4 NasS0s) FEik 4 , 15 20 -& 441G,

[0686]  PIRT

[0687]  £5100—mL A [& JES B 268 A8 T-DCM (5mL) T ) ;e Mi441-G (0. 14g,0.37mmol) «
(2,4,6- =5 ) F I (0.12g,0.73mmol) N,N- " P32 f (DIPEA) (0.24g,1.84mmol)
FTHATU (0.28g,0.74mmol) « EZ R T » Fi kS NI A P02/ o 1% 8 A4 FHEA (100mL)
B, T AIINaHCOs (2x) HEAIFINHICT (2x) BE¥, 3 H 48 Na2S0s T8 fERk 4 2 5, @i
Fi-EtOAcHREIRE b AT (i 4l A KLY 0T, 493 24k 5 9)41-H. LCMS-EST™ (n/z) : C1sHioF2N207 1]
[MH+H] BRI : 524 .55 S2{E : 524 5.

[o688]  JDIXS

[0689]  £550-mL ¥ [ I KN H 25 AFETFA (2mL) H ) R M4)41-H(0.13g,0. 25mmo1) o 7E =
R BRI SR A 3043 % FEIR 4 2 J5 5 183 FEtOAc-MeOH AR A I b ) A €20 i i A0 4
51, 13 24 & 41 . 'H-NMR (400MHz , 544/i—d) 811.61 (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 , S&.{i—d)
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§-109.22(d,J=11.6Hz,1F) ,~111.04-—112.79 (m, 2F) -LCMS—ESI" (m/z) : C21H20F2N305 ] [M+
H] “FH BB 434 . ; SEIIE - 434,

[0690]  Sijstifsi|42

[0691]  fL& a2t il &

[0692]  (2R,5S,13aR) -8—#2%-7,9- & MNR-N-(2,4,6- =@ FEH H)-2,3,4,5,7,9,13,
13a—/)\&~2,5- M W H FEMEEF (17,27 :4, 5] MEBE - [2,1-b] [1, 3] A & 44— 10-F k%

o o F
:- H
3 O\‘/\N =5 H/j@\
Nsr i Sg g F

b O OH
42
OH
0.__0
= \[ >~ 9 HO_OH
N™™ OH \E
N N“ Y~ “OH NH,
- (0] > 0 . —_—
step 1 o 0 -
o O
~ o O.\ P
[0693]
0 F
N OH S 0\1/\“ X N
N 1 E H
0 N S o
F F
H ~ H O 0L
42-A
H n (o] F
=0
’ N~ N
IS SQDO!
3tep4 (0] F F
H O OH

[0694]  JDIR1

[0695]  FHH iR (0.195mL, 3mmol) AbFEAE Z i (36mL) FZFR (4mL) H T 1- (2, 2- —H 48 Jt
£, 38) —5-H A B -6- (H AR R i i) —4-%f0- 1, 4- ANk -3- R (3. 15g, 10mmol) , FF & T
T5°CHIMH SR G PHET/IN , B EIFF I AFAE-10°C R 3R, N ET5°C F a2/
I o B Z W B A, AU A g AT T —25

[0696]  DIR2

[0697] ¥R H U1 (20mL,4 . 9mmol) FIHH S NV & W) # 2 65 (IR, 3S) —3-Z LI [ BT
(0.809g,8mmol) ML+ A ZIR BV 2N (16.8mL) #i ke, HERER B (0.553g,4mmol) 4k
B, HMIAESSC AL/ 2 J5 W R MR A A E BB, H PR 7% 0. 2M
HC1 (50mL) , 3 F & H it (2x150mL) A< HUZE B I 38 LW . T IR T2 & A NLZ i
JEFFIRAR 1 . A9 Y A €0 [l A o N Rt - e E A5 L 49 21 S ER ) v [R] 44 42A : LCMS—
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ESI" (m/z) :CisH17N206 ) [M+H] "FEI84E : 321 . 115 SEMIE - 321 . 3,

[0698]  DUER3

[0699] ¥4 rh|a]{A42-A(0.225g,0.702mmol) F1 (2,4 ,6- =4 A L) H % (0.125g,
0.773mmol) BVF1E LN (4mL) H, IF N N-— 57 P9 2L Z f% (DTPEA) (0.183mmol,1.05mmol) &b
T [ %I T NN (R R EE) N N- 3 (3H-[1,2, 3] =Mk 3[4, 5-b] At nE-3-FE 4
H) BV % (methaniminium) /S BERRES (HATU,0.294g,0.774mmol) « £E1.5/NN 2 J5 , #4H
N IREWHEAT N — 20 JLCMS—EST" (m/z) : [M+H] "HE 18 1H : C22H21F3N305: 464 . 14 ; SZAE -
464 .2,

[0700] U4

[0701] ) i i 25 BB ARORH S TR & 0 in AMgBrz (0. 258¢g,1.40mmo1) - 7E50°C T, it £
REVRAYIL053 B, F10 % HCL/KIE IR AL , I FH = S e AU IR o -6 FF B A HLAHZ Mg S04
T, U8, We e I R iR (i (EtOH/ & be) 44k, B35 18 HPLC (B F 0. 1 %6 TFAT TS
FIIACN/H20) 4lifk, , 43 )4k & 4942 . 'TH-NMR (400MHz , DMSO—de) 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,J=9.5,4.1Hz,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-ESI" (n/z) :
Co1H19F3N30s g [M+H] " FE i 18 : 450 . 135 SZ{H : 450. 2.

[0702]  Sjiifs|43

[0703]  fL&WpA3IFI il &

[0704]  (12aR) -N-((R) -1- (2,4~ 5 AR 43) -7-}H-6,8- "4 MK-1,2,3,4,6,8,12,
12a—)\&E 1,4 F 3L ke JE[1,2-a:17,2° ~d ] it e -9 F ik fi%

H H @ g F
HN“O F
O OH

43
g g, yeae
[0705]
o] 013 o) OBn
43-A
TFA WK@L ’\@\
O OH
43

[0706]  HIE1

[0707] 45 100—mLE 15 JE& SEHf T e N B2 4)41-6 (0. 14g, 0. 37Tmmol) « (R) —1- (2, 4- — 5K
#) &% (0.12g,0.74mmol) N, N-" 7 HF L i (0.24g,1.84mmol) FMHATU (0. 28g,
0.74mmol) , H-¥& TDCM (5mL) T o £E =G T, Pk S RIS 2/ o 4 1% 78 &) FIEA (100mL)

103



CN 111303152 A W OB P 91/173 I

FiRE , FHH AT INaHCOs (2x) AL ATINHACT (2x) Peis , FF&ENaoS0a T . fEIR 4 2 J5 , il FH 2
Fe-EtOAc B AR b A (il i AR A )5t L 15 2046 5 943-A . LCMS—EST" (m/z) : C1sH19F2N207[1)
[VHH] “FH 848 - 520 ; SEIIAE - 520

[0708] %2

[0709]  4550-mL¥ 5 JE e o 35 AFETFA (2mL) 1 10 e NA43-A (0. 14g,0.27mmol) . fE=
BN B SR A 305 B AEIR4E 2 J5 » 383t FHE t0Ac-MeOHIFIRE i b 1) 4 € v 4l AL K 4
7, 15 2444943 . 'H-NMR (400MHz , S 455—d) 511.65 (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,
1H) ,3.93-3.63 (m,2H) ,2.67 (s, 1H) ,2.08-1.40 (m, 9H) . ’F-NMR (376MHz , S 15 —d) 6-113.09
(m, 1F) ,-115.01 (m, 1F) ;LCMS—ESI" (n/z) : C21H20FaN30sH) [M+H] 848 : 430 5 SZE - 430,
[0710]  Sjitifs44

[0711]  fL&Wp44lr i &

[0712]  (13aS) -8-¥%-7,9- & M-N- (2,3, 4:%\3;*:@9%@ -2,3,4,5,7,9,13,13a- )\
-2, 5-Mr W F SN nE IR (17,27 4, 5]k BE I [2, 1- b] [1, 3] AR A A= -10—F It fi

H o H
NSNS0 F F
HO OH F
[0713] w HATU_ %( “)\’(\L)L /j@\
Ag I H O

15-B
MgBr, N x
4’.
' O F F

O OH 44 F
[0714]  JPIE1
[0715] ¥ AL-&4)15-B (40mg, 0. 12mmol) W AR AE ImLI) LI, 2,3, 4- =R HT B iz
(29mg,0.18mmol) JHATU (53mg,0.14mmol) N,N-— P 3E 2 % (DIPEA) (20mg, 0. 16mmol) 4b
IR = I N2/, HFLCMS 73 A s A& Y0 15-B58 4 VH #E Ho o [ 44-ATE 1 - 4%
ARG AT RN T — .
[0716]  JPIR2
[0717] ['jﬁuL/ RHFE [ BV I AMgBrs (63mg, 0. 34mmo1) - fE50°C N i FE e MR &
YI1/Net, 10 %6 HCL /KIS MR AL, 73 B AE /K I VRN — S Bt T, FF R /KR 26 B 31 — U H e
A A ML Z Mg S04 T8 , i 98 , W 4 - I HPLC (5770 1% TRATA 5 711 ACN/H20)
aifk,, 1534k & 4944 . 'H-NMR (400MHz , DMSO—de) 612.45 (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,

104



CN 111303152 A W OB P 92/173 T

1) ,1.55(dt,J=12.2,2.9Hz, 1H) .LOMS-EST" (m/2) : CoiH1oFaNsOsf] [M+H] "BRiL4f : 450. 13;
SZE - 450. 2,

[0718]  sjifaf3145

(07191 fL& W45 il 2%

(0720 (13a$) -8-F%HE-7,9- ~ RN~ (2,4,6- =K T H) -2,3,4,5,7,9,13,13a- )\
-2, 5-MF W AN BE (17,27 14, 5]k E (2, 1-D] [1, 3] A A A A4 - 10- H ik iz

H o H o) F
it = N \ N
[0721] o F £
HO OH
45
HoH T i H o H !
YN OH R HATU. N Y NN
N N0 + 2 N N0 H F F
H F F H
O O O O
[0722] 158 A . 45-A
5 o\ﬁ'/\
MgBr, i N N/\/©\
—_— H
HO OH 4

[0723]  JPIE1

[0724]  ¥Ak-&5415-B (38mg,0.12mmol) EMEAE ImLI L5, 2,4, 6- = 55K H B fi%
(34mg,0.21mmol) JHATU (50mg, 0. 13mmol) N,N-— P Z ¥ (DIPEA) (23mg,0.18mmol) 4k
B, AR N HRE2 /NN, HSLOMS /3 # s 5490 15-B 58 4= VH #E H P 1A /R 45-ATE B - 5
ARG AT R T — B,

[0725]  JDIR2

[0726]  [a) AT ik 25 R ARH s N 89 R N AMgBr2 (55mg , 0. 30mmol) « AE50°C N it $E [ NV &
YIL/INGS, L0 % HCL /KR IR AL , 7 BLAE K I AN — & e 2 (8], 9 FH = &R B 2 UK AH
WA I BN EMgS04 T4, i 38, W45 I 1 L HPLC (£F0. 1% TFATR 5 71| 1 ACN/H20) 4l
1k, 3 21L& 7945 . 'H-NMR (400MHz , DMSO—de) 612.37 (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,11) ,1.87 (s,4H) ,1.77(d,J=11.9Hz,1H) ,1.50 (dt,J=11.8,
3.2Hz, 1H) .LCMS-EST" (m/z) : Co1Hi9F3sN305 ] [M+H] B84 : 450. 13 ; SLMIE : 450. 2,

[0727]  sZjfifp146

[0728]  fL& 4610l &

[0729]  (13aS)-N-(2,6- @ KH &) -8-#23:-7,9- % X-2,3,4,5,7,9,13,13a- )\ &~
2, 5- M FH RN RE FE (17,2 04, 5]k 1 2, 1-b] [1, 3] AU A 44— 10— H i fi
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HOH @) F
o = N\‘- N

WH 0
NS0 F

HO OH
46
H o H i ; H o H P!
[0730] pAsiagy A FONG N
\N(\N OH H2N/\/© HATU j/\N H/jij
x> + N ™
O F O F
H O O H O N
15-B 46-A
H o H (@) F
MgBr 7 T ONT N
e TSN
O F
HO OH 4

07311  JPIE1

[0732]  ¥4b&W)15-B (38mg,0.12mmol) VEMELE ImLA Z 5, H2,6- @ A H i (19mg,
0.14mmol) \HATU (56mg,0. 15mmo1) \N,N-— R[N % 2 & (DIPEA) (20mg,0. 15mmol) Zb3 , FE 7
il FHFEI0 B, H FFLOMS /3 # B n A & WA 58 A VH AE H P AR 46-ATE B o 1 S SR A4
HATEI T — .

[0733] JPIR2

[(0734]  [r) {7 i 25 B HH e B VA VR P I AMgBr2 (50mg, 0. 27mmol) « fE50°C NPt E ;e M IR &
YIL/INBS , FHL0 % HCL /KR IR AL , 7 BLAE KA — & e 2 (8], 9 FH = &R B 2 UK AH
WA I B VA EMgS04 T4, i 38, W45 9 1L HPLC (BF0. 1% TFATR 5 71| 1 ACN/H20) 4l
1k, 3 21L& 4946 . 'H-NMR (400MHz , DMSO—de) 612.37 (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(m,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) : CaiH2oFaN30sf¥) [M+H] “FEIRAE : 432 . 14 ; S
18 :432.2.

[0735]  Sijitifsi|47

[0736]  fL&HHATIVI &

[0737]  (IR,4S,12aR) -N-(2,4- & R H &) -7-¥2%:-6,8- %4 18-1,2,3,4,6,8,12,12a-
JVEAL, A 3 ke (1, 2-a:17, 2 ~d] LR -9-FR ik A%

106



CN 111303152 A W OB P 94/173 7

O OH
47
H H i
[0738] : N"X “OH HATU, DIEA ’\@\
R NS0 g e—pxvar %C‘/
O OBn O OBn
MG a7-A
F

[0739]  JPIR1

[0740] JFHEZ41-G (0.45g,1.18mmol) 2,4— —F A H H% (0.35g,2.44mmol) N, N-—
P32 % (DIPEA) (0.79g,6.11mmol) FIHATU (0.93g,2.44mmol) ¥ T-DCM (10mL) c{no&:zgzm
T B R SR A2/ %R A W) FHEA (100mL) #4458 , FH AR AT NaHCOs (2x) 8 A1
NH4C1 (2x) ¥k, 7 H 4 NaoS0a T4 AR AR 2 J5 , I F O e -EtOAc R Jie b I A i 4lifh,
FHA 57, 15 B A WIAT-A LOMS—EST" (m/z) : CisHi9F2N207 (1] [M+H] FEE1H : 506 ; SLE : 506,
[0741]  DYR2

[0742]  2550-mLi (B )i ledb o 25 N ZETFA (6mL) 5 ) ;e MA47-A (0.5g,0.99mmol)  7E i
T BeFE R BIR G Y3050 Bl FE R G 2 J5 , 181 FHEtOAc—MeOH A JI - ) 4 €4 3 4l AL FH A7)
5, 15 2 E P47 . 'H NMR (400MHz , & 4/i-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 4}i—d) 6-112.31(d,J=8.0Hz,1F) ,-114.77(d,]J
=8.4Hz,1F) .LCMS—ESI" (m/z) : Ca1H20F2N3Os 1) [M+H] “FE iS4 : 416 . ; SZMHE - 416,

[0743]  Sjiif5|48

[0744]  {L&WpA8IFI il &

[0745]  (1S,4R,12aS) -N- (2,4~ A F I) -7-32H-6,8- 54 K-1,2,3,4,6,8,12,12a-
VAL, A 3 ke (1, 2-a:17, 2 ~d] LR -9-FR ik A%
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H H o A
5 \ N
H Y o 3
O OH

48

H @] F
H COMEt - e
= = N~ N
N H
I~ — N OH ———— T NSo F
H “Boc O OH

H )*Ph
48-A 48-B 48

[0747]  JRALT- St 55 41 11 55-H, FH48-AX & 55-A, il 4% 48-B. 4L i 451 38 H I 4k, 5 438
it , F48-BAC# 38-Biill &4k & 4048, 15 B4 & 7948 . 'H-NMR (400MHz , & 4f—d) 611.79 (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 , & ffi-d) 6-112.3 (m,1F) ,~114.8 (m, 1F) .LCMS-ESI" (m/z) : C21H20F2Ns04 ] [M+H] “F
WAE:416.14. ;S : 416.07.

[0748]  Sijitif51]49

[0749]  {L A PIH 4549

[0750]  (2S,5R,13aS) -8-$%-7,9- & f-N- ((3— (=R 5L ipmg—2-3L) L) -2,3,4,
5,7,9,13,13a- )\E-2,5-MF I EmtiE 35 (17,27 4, 5] MEEEIF [2,1-b] [1, 3] A A 24— 10—

[0746]

FH It e
|:|O|:| O CF;
N S OH N~
HO OH
49
Ho ! i cFs H o H LT
= 0O + N 2™ 0 ==
HO oL HO o
15-B 49-A
H_ H @] CF,
= O\T/\N N N X
MgBr, 7 ;
T |
E(N N o H N~
H

O OH 4
[0752] BIE1
[0753]  f44k&4715-B (44mg, 0. 1 1mmol) IEMEAE ImLIY) Z G, FH (3— (=90 H %) kg —2-
) H % (38mg,0.18mmol ,HC1#E) JHATU (69mg,0.18mmol) \N,N-— 53 2 i% (DIPEA)
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(0.07mL,0.40mmol) AbHE , F7E Z il T HiFE 1/, HSLOMS 73 /s b & 4 15-BIE & TH A
H A B4 49-ATE B o F I BNV A AT B R — 2

[0754]  JDIR2

[0755] (A BT ik 45 B AU RE S V89 P I AMgBr2 (51mg, 0. 28mmol) » 7E50°C N HitHE I M VR4
190738l , F10 % HCLKIE MR IR AL , 43 FCAE /KA AN — & F b 2 (], 7 FH = S e A BOKAH
W& WA WLAHZEMg S04 T8, L 38, IR 48, I 5 W BT B8 , B2 5 L Tkt B8, 159 2L 5449,
"H-NMR (400MHz , DMSO—de) 812.42 (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-ESI" (m/
7) : Co1HooFsN4OsFF) [M+H] "B i {H : 465 . 14 ; SEIE - 465. 2.

[0756]  SEjitif5150 /151

[0757]  {LAH50FN5 111 il &

[0758] N-(2,4- 4K H &) -9-¥4 -8, 10- —41%-2,3,5,6,8,10, 14, 14a— )\ -2, 6-Ff
PR RN RE IR (1,27 14, 5] mkE I [2,1-b] [1,6,3]dioxazocine—11-H ik f&50 £

51
XW“@ e,

51

OH

L O
Necaclinid e s eyl

= 1-C +1)
[0759] { L
FM SFC
/Qolumn
F
K fﬁ “@ *;nﬁ ge!
0 F
H o O 51-A
‘/MgBr2 MgBr2
’ 0\?/\ 0 F oy
y Y N7~ N o]
O™ H O OH H O OH
50
[0760]  JPIE1
[0761]  ¥g5-(2,4- ZHORH R B -1- (2, 2- 2R 43 -3-F A HE-4-HMR-1,
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4— A IE-2-FRFR g (1-C, 392mg, 0. 95mmol) (SLHfI87) A g i i =X —5— 2 JE VY & -
2H-ME I 38 (WO 2012/145569Bennett,B.L.4%,20124E4 20 H #2352 H)) (112mg,0.95mmol)
FIER IR ER (134mg,0.97mmol) ¥EAELES . 8mL NG /0. 2L Z FR A, FRAE90°C R 1 #9074, 5
IR VTR A 43 BLAEDOMAN £ 7K 22 T8] , FHDCMAEBUK AH , 8MgSOa T8 A HLAH , i 38, W
A8 IEILSGC (0-10% EtOH/DCM) 44k , 75 2 1 [a] f450-A.

[0762] %2

[0763] it F 1 SFC, £E 48 F 78 48 Ilfn 54 R A 1 = S A ik o 1 10 % DMF A5 Sy 3 it ¥ (1)
Chiralpak ICHE b3 BfH[E4A50-A (40mg) , 15 FIf il F: 44 4 'm AL I T Ay v (A1 4&50-B (38
— VR FN51-A (55 B IE) o X T o AR 50-B: (4axt AR LA A ), T HEHPLCAR BY B
[A]=11.48%%f (Chiralpak IC,150x 4.6mm,1mL/min MeOH) o %}FHf /] f&51-A: ((4a%} 744
A ) , T-IEHPLCAR B I 18] =14 . 354 & (Chiralpak IC,150x 4.6mm,lmL/min MeOH) o
[0764] D% 3a

[0765]  ffiRALEE (12mg,0.06mmol) I 2 1 [E]4£50-B (10.5mg,0.02mmol , £ A& AL
RED) TEIMLE) 2 H B 7E50°C R B bk R STR S /N, 10 % HCL/K R IR AL
Gy B AE KON — & H bt 2 18], 9F FH = S e 2 UK A -6 57 1A HLAHZ Mg S04 1) , ik
JE, W 3B HPLC (0. 1% TRAYA T 77 A ACN/H20) 4fifk, , 15 214k & 450 . 'H-NMR (400MHz
S 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) .LCMS—ESI"* (m/z) : C21H20F2N306FK] [M+H] " FE A -
448.40; L MIME - 448 .2,

[0766]  EE3b

[0767]  f4iR4LEE (13mg,0.07mmol) HI A Z|H[E]4A&51-A (13.2mg,0.03mmol , £ %) ST A4 AL
AFN) FE 1L £ R o AEB0°C TR, Bk Z R BIVR S /NN, FH10 % HCL/K A TR IR
1, 73 BCAE 7K ISR — S b 2 18], I F & e A BOKAH K& 91 B A LA £ Mg S04 T4
I, IR 45 BT HPLC (5 0. 1% TRATA S FIIACN/H20) 4tk , 53 EL & 4151 . 'H-NMR
(400MHz , 5 4/i—d) 610.47 (t,J=5.8Hz,1H) ,8.42(s,1H) ,7.35(q,]=8.6,8.2Hz,1H) ,6.81
(q,]=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) : C21H20FaN30ef) [M+H] "B i21H -
448.40; 5L I{E - 448. 2.

[0768]  Sjitifsi|52

[0769]  fLEWI521 il %

[0770]  (2S,5R,13aS) -N- Q- FE-4- AR H L) -8 H-7,9- =% 1K-2,3,4,5,7,9,
13,13a— )\ &2, 5-HF W FEmEnE (17,27 14, 5] LRI [2, 1-b] [1, 3] R Z B4 —10—FF Bk fi
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H o H Q
1SS NO!
NS0 o F
Ho oOH A

52
NC:@\ _cPrOH, NaH NCD\ _LAH, HgN’D\
Z F
H o H T
N N /j@\ HATU OSSN N
TR
0O O F
Ho oL A
15-B
MgBr Y\N D /D\
NS0 Z F

52-A
HOo OH
52

[0771]

(07721  JPIE1

[0773] 4 3RTNEE (1.9g,29mmol) 7E20mL W g5 o [ ¥ Vi R I 28 S Ak 4 (ZE R 4 o 1)
60% 73 B, 1. 04g, 26mmo1) 7E8OmLIY —FELEH 0 CIAFH H AF R MR GV HR 2 IR, 77
HEIA2, 4- — 5 K G (3.48g, 25mmol) , FF A8 e ST BT+ 1=y 2295°C o FEHEHE 18/ 2 5 h
SR A 2=, AR QMR KBRS IR T FHER KPR IR, Mg S04 T 1
eI E R EEE IR Bk s i R (i (0-10%Et0Ac/ 2 ke itk {ﬁ%—ﬂﬂiﬂ%—#
T2 H S o "TH-NMR (400MHz , & 4/i—d) 67.52(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) .

[0774] B2

[0775] [ S AL AR HEAETHE (IM, 15mL, 15mmo1) A [0 °C &5 W HH i INAE 14mL 2, Tk ) 2- 2R
PSR4 B G o PR s LA 3 /NN it A 22 S, BERP R A A1 220°C, InAAE
THF (IM, 8mmo1) H 53 /M 8mLA AL A4 , I FE 4 9043 8 o 3 i IE S IO . 9mL ] 7K . 0. 9mL I
15 % NaOH (aq) F12 . TmL IR 7K K N o 44 S S 470388 T ek 3 sk 8, FH Tk igle , Mg SO T4,
Hk 4 , 15 BIE L FHEAT 1 A2 5 4 5 1 230 75 48 3 — 45025 P % . "H-NMR (400MHz , &
fi-d) 67.17-7.08 (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)

[0776]  JDIX3

[0777]  ¥4k-&4915-B (46mg,0. 14mmol) A AE ImLIY LI, FF FH2- 3R TN A -4 -3 oK
FRiz (32mg,0.18mmol) JHATU (62mg,0.16mmol) N,N- — 5% 2 % (DIPEA) (0.04mL,
0.22mmol) AbFH, 7E % i T M FE2/ NN, H FFLOMS 73 # W/ Ak &4 1 5-B 58 4% Y #6 Ho A [A] 4452
AT W IR IR Gt AT B N —

[0778]  JDIR4

(07791 [a) Rif ik 25 B ) KL s N Y 90K R i A Mg B2 (56mg , 0. 30mmo1l) - £E50°C R, 4 4 [ I VR
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E 9043 %, FH10 % HC1 /K R AL, » 70 BCAE /K S YRR — &0 e 2 (8], 9 F & e 2R UK
FH o ZMg SO T A B HLAH , i 38 , W45 @ ITHPLC (£ 0. 1% TRATE ST I ACN/Ho0) 48
1k, 13 B A 052 . 'H-NMR (400MHz , DMSO—de) 612.44 (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,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*
(m/z) : CoaHasFNsOe ) [M+H] " FHI8{H : 470. 17 ; SZIME : 470. 1,

[0780]  Sjiifs]53

[0781] {4530 il

[0782]  (2R,5S,13aR) -N- Q- IE-4- R H L) -8 4L-7,9-—%1K-2,3,4,5,7,9,
13,13a—\& -2, 5-Hr W H BEmtnE 3 (17,2 14, 5] MEEE 31 (2, 1-b] [1, 3] A 2 A 4 -10- F ki

O OH

53
0] O
H_H H _ H
= .0 H->N - .0
[0783] YN oH /\/@\ FATE YN
N x # O F N x
y (@] A H o O F
O O o O
> 53-A A

42-A

ol
MgBr, (Y YN ﬁ/j@\
IT N0 0 F
O OH
53 A

[0784]  JPDIX1

[0785] k& Wp42-A (46mg,0. 14mmol) IEMAAE ImLIY LI, FF FH2- 3R TN A -4 -3 oK
H % (33mg,0.18mmol) JHATU (61mg, 0. 16mmol) N,N-— 53 P& 2 i (DIPEA) (0.04mL,
0.24mmol) AbFH , 78 Z5 IR T e kE2 /NS, H FFLOMSAMHT S Ak & M 42-A 58 4 € Ho A [A) #4:53-
AT W IR IR G AT B N — .

[0786]  JDIR2

[0787]  Jr) T s 453 BB (140 HHL s 3590 R i A MgBr2 (55mg , 0. 30mmo1) - 7E50°C T , $ii 4 [ W VR
E49073 B, FH10 % HCLZK IR BE AL , 43 TIC AE 7K I VRN — &0 HF ot 2 T, 3 FH U Je 2 HiUK
#H o ZMg SO T A B HUAH , i 38, W45 8 IEHPLC (£ 0. 1% TRATE ST I ACN/Ho0) 48
1k, 13 B A 53 . 'H-NMR (400MHz , DMSO—de) 612.44 (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,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*
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(m/z) : Co4HosFN3061) [M+H] " FEIBAE : 470. 17 s SLIME : 470. 16

[0788]  sEjififs|54

[0789]  fb&W54R il

[0790]  (2R,5S) -N-((S)—1-(2,4- " IE) -2,2,2- = 2. 3L) 8- H-7,9- ~H -2,
3,4,5,7,9,13,13a~ \& -2, 5-Hr A FEMENE FF (17,27 :4, 5] LR FE[2, 1-b] [1, 3T A
Z2-10-FF Pt fi

F\J/F
SR,
54
F\J/F F\I/F
[0791] (L, 7\);'/( ’\Q e @/w /\G\
- F\J/F N
@;Dfl gel

[0792] &1

[0793]  Z550-mL¥ 5 i e )i 4 25 A FEDCM (2mL) 1 [154-A (0.02g,0.06mmol) « (S) —1- (2, 4-
TR ER)-2,2,2-=H M (0.019g,0.09mmol) N,N-— TP 2 % (DIPEA) (0.048g,
0.38mmo1) FHATU (0.036g,0.09mmol) - fE X N , T FE S NIR & 1IN o B 1Z I SR S
W4, VA TEtOAc (50mL) H , AL ATKINaHCOs (2x) M FITFINHACL 1% , I 4 NaoS0s T8 o 7
WAE 2 Ja i O E-EtOAc B RE eI 1) A€o i 44k R 4 5, 15 3154-B . LCMS-EST™ (m/z) :
CigH19F2N2O7 ] IM+H] PRI - 5145 SZIAE : 514

[0794]  JDIR2

[0795]  4550-mLAY [B I HHR H 38 AN AE I (2mL) HH I N 454-B (0.03g, 0. 058mmol) AR
1BEE (0.03g,0. 15mmol) o Kf [ MR &N ES0°C . AE103 8P 2 )5, B I NIR A A E1 20
C,IFIININEL R (0.5mL) 2R )5 , FAMeOH (2mL) Fi e I NVR &) 453 E 2 )5 o 38 3o il 4% 1k
HPLCZEAL (30-70% (1) i : 7K , 0. 1 % TRA) ¥L# 5, 13 B4k & #)54as TFAEE o H-NMR (400MHz,
S Afj-d) 611.28(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,J=12.6,3.4Hz,
1H) . "F-NMR (376MHz , &4}i—d) 6-75.30 (t,J=6.8Hz,3F) ,~108.33 (dd,J=8.6,6.3Hz, 1F) ,-
111.56—113.23 (m, 1F) .LCMS—ESI" (m/z) : C21Ha0F2N30sf¥) [M+H] “FH 848 : 500 . ; SZIE : 500,

[0796]  Sjitif5]55
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(07971  {k & W55/ il
[0798]  (IR,4S,12aS) ~7T-¥3£-6,8- S fL-N-(2,4,6- =5 KH ) -1,2,3,4,6,8,12,
12a—)\E-1,4-HF W FF 3 kg3t [1,2-a:1"7,2 " —d] AL BE-9—FF ik i

O F
H H
N N
N S H
[0799] R o) E E
(@] OH

35

; e PG Ny HA a6, SHkCN N
Hae NI, ALY o
7 N 2) HCI/EtOH CO.Et rt, & CO,Et
CO.Et rt ! )
e 558 55-C

)\ H/I\ % HCl :/
n-BuLi, THF Lbl'* refluxed, 4 h LI};” HCI H,, Pd(OH),/C bn Hel
-78°C,5h rt, &

2R COH

COLE COH
[0800] 55-D 55-E 55F
Boc,0 H H o BHs-DMS HH
e : —— . OH
NaOH, = N THF N
rt, & . “~Boc H “Boc
55-G 55-H

F
HoH i
.
HN\OF F
O OH

[oso1]  JBIE1

[0802]  FEIE N, fEHSA R, B FEAL A 55-A (40.60g, 150mmo1) A1Pd (OH) 2/C (12¢g) 7
EtOH (400mL) H (VR4 4t 2 o ¥4 1% S SR A st 18 3 FIHC 1 /E tOH (400mL) Ab¥E . 7EZ iR T,
P FE AR G Y2 /N WG e MR &, 15 2-AE)55-B, H AT~ — 2 him Jo /& 44k
LCMS-EST" (m/z) : [M+H] #E1B4H : CoHieNO: 170. 1. 5 SEME : 170. 2,

[ogo3]  JDER2

[0804]  7EO°C N, [4b&4155-B (92.25g,0.45mol) AIK2CO3 (186.30g,1.35mol) #ECH3CN
(1L) F v R I IRAL ™ (76.50g,0.45mol) AESE IR T, TEEEZIB SV 4 [ VR A
WD, WA il e R (g AL R R, 15 2L A P55-C
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[0805]  JPIX3

[0806]  FEN A T, fE-T8C T, In] — 5% M fi% (50g,0.50mo1) FETHF (400mL) H1 (1) 7R &4
BIAAn-BuLi (200mL,0.50mo1) - 7£0. 5/ 2 & , ¥ 1% I BUR A IR # 220°C, #0570
K ZIR G A H 2 -T8°C, FHFAENTUR T, AL EH)55-C (64.75g,0.25mol) fETHF
(600mL) HH IR - TR FEZIR G W4/, FHE AT FINHaC LI VA K « HHEtOAC R HUR A4,
HHEKTEEAVLZ , &NazS04 T8 , ik J8 ik 4 i ik e e i 4t 5k m W, 5 2L &1
55-D.

[0807]  JDIR4

[0808] Wik & 455-D (129.50g 0.50mol) £E4N HC1 (1.30L) F1 IR & ¥ El 4/ N o W 4
ZIRA Y BT HPLCA L TR R ), 15 24k 5 )55-E.

[0809]  JDIX5

[0810] fi/ﬂﬂf EHSGA T WAL & 455-E (47g, 176mmol) A1Pd (OH) 2/C (9g) ZEEtOH
(400mL) H TR SV IR A% X NIR &), 15 B E&H55-F, H T T — B R i o 75 4l
1k, . "H-NMR (400MHz ,CDC13) 84.22 (s, 1H) ,4.06 (s, 1H) ,2.98-2.95 (d,J—11.2Hz,1H) ,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) : C7H12NOoff) [M+H] " BEiS A : 142. 1. 3 SEME - 142. 1,

[0811]  PURe

[0812]  #E0°C R, m4L&W55-F (29.20g,165mmol) FI2N NaOH¥AE K (330mL,0.66mol) £
g (120mL) 31 VRS0 i ABoc20 (39.60g, 181mmol) o fE % i N, Wbk 1% e i /tm%
o FH3N HCLR T iR A ZE pH=5~6, 3 FIDCMAEHL . ZNaoS0s T A HLZE , i e ik 45 , 15
F55-G . "H-NMR (400MHz ,CDC13) 84 .40 (s, 1H) ,4.26 (s, 1H) ,2.89 (s, 1H) ,1.76-1.74 (s,1H) ,
1.69-1.59 (m,4H) ,1.50 (s, 1H) ,1.47 (s,9H) .LCMS-ESI" (m/z) : C12Hi9NNaO4 [ [M+Na] &
fH:264.1. ;55 MME:264. 1,

[0813]  JPIRT

[0814] [ A Z0°CHIMNAYI55-G (500mg, 2. 07mmol) 7E THF (10mL) 1 (K1VR& 4 818 Hh
BI\BH3-DMS THFE &4 (FETHFH2N, 8. 23mmol , 4. 1mL) o % A8 A4 HY o W I P <50 3 8 DL #fd
PRI A BRI A8 [ N TR 2 IR R B I LC/MS , ol 4x —Se L 48 JERE, I\ 55 40 2mL
BH3-DMS THF& &4, FEHHFZ IR A Y3/, SR JG A E1Z0°C , FH18 18 1 A HF B AR oK (A
W KA o WA P B R R LR AR B D T 25 C IR R %R A, AR JE I e R i (20
40%Et0Ac/ L kE) 21k, 43 155-H.

[0815]  JDIX8

[0816]  fnsEfiti 54 1 Al ik 1 £ 4k & 455, F55-H4C# 41-B, 5 34L& 4155 . 'H-NMR (400MHz
DMS0-d6) 611.81 (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,]J
=10.1Hz,1H) ,1.69-1.55 (m,5H) .'’F NMR (376MHz ,DMSO—-d6) 6-109.3 (m, 1F) ,~-112.5 (m,
1F) .LCMS-EST" (m/z) : Co1H19F3N3Oaff] [M+H] 18 : 434 .13 ; S : 434. 32,

[0817]  Sjitif]56

[0818]  fL.&H5611) il &

[0819]  (IR,2S,4R,12aR) —2-Fi-7-¥:H-6,8- %A AC-N-(2,4,6-=FHAH ) -1,2,3,4,
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6,8,12,12a~ )\&E~1,4-HiWH I —MrE 3t [1,2-a: 17,2 ~d] ik & -9 ik i

F
’ o F
S4a0)
TN Y S0 FE
O OH

56
b H H
WCOZMe 9BBN o CO,Me  RsicI RSiofVCOZMe 1) Hp PdIC
N —_— N — = N —
2) Boc,0,
}g \Fg RSi = TBDPS \‘F; S
56-A 56-B 56-C
()]
H H AR = H
RSIO OMe  LiBH;  RSIO OH 1) ®mE®& RSO NH,
N-goc N-Boc 2) NHoNH;, N-Boc
56-D 56.E 56-F
0]
[0820] 0"y “OEt
EtO ™
(8] : 0
RSIO—H H
) O OBn NaHCO, B}V\N N OBt 1)KOH
2) HCI N~ 2) HATU, DIEA,
3) DBU H 5 OBn 2,4, 6-F3BnNH,
56-G
RSIO HH NTeAF
2)Dasl
Io) OBn O OBn
W h W pol
O OBn

[0821]  DURL
[0822]  456-A (5g,19.43mmol) 7EVUZFRMEG (65mL) HH ¥ ¥ VR AE UK R A A1, [R] B ¥R im0 . 5M
[RI9-TI 25 XA [3. 3. 1] -t (48.58mL) o f8f i 3 YR 5 ) i 28 il o 7 L8 /NN 2 J5 o IR N 74
HA0°C, I n2ME A 4h (34mL) Al LA (9.34mL, 97 . 15mmol) FIIR G4 7£0°C 2/
I 2 J5 A8 s ST il 22 2 e A RE LIS o FHE tOACHRBEZIR &, 3T FH /KWl « FHEtOACZE Y
IKMELR Sy, HK A IR ML T8 (NaoS04) AR 4H o il it — A A B (50-70% Et0Ac/
Cbe) 4tk ik W, 5 556-B (3.05g,57%) o LCMS—ESI" (m/z) : C16H21NOsfK) [M+H] " BEi&AH -
275.34; SLIMMHE - 276. 122,
[0823] JPIX2

[0824]  []56-B (1.45g,5.27mmol) ZEN, N- " F B F Ik e (12mL) HH (VAR DN AL T 244
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TR ERESE (1.51mL, 5. 79mmol) AABKME (1.08g,15.8mmol)  FE18/NNF 2 Jia » F/K B Z IR &
W, ZHLEIELOAc (2x) H, B IHA WL ST, T4 (Na2S04) FEUeHR o 18 1 — AR AT A3 (10-
20%EtOAc/ T 8) ZiAb R A, 155156—-C (2.6g,96.1%) LOMS—ESI" (n/z) : C32H3oN03S 1 ] [M+
H] PERAE - 513. 743 SE M : 514.625,

[0825]  JDIX3

[0826]  [A]56-C (3.27g,6.36mmol) FEEtOH (26mL) F1Z,E & (3mL) H (1A% 4 I N 10 % PdOH/C
(0.52g,3.7mmol) , H 7EParrdE B H T 50a tmylk 7% 1% 2 V7 20/ N o 7Ed I e g Bt g2 )5
FHEtOHPESFRIE T , £ 2 N IR ISR W TR RIS T G BE (26mL) 1418 (3ml, 52 4mmol) H
FH10%PdOH/C (0.52g,3. Tmmol) kb, I fEParrd & 1 T-50atmiR 7220 /NN o i i i v + 3
JE, FHEtOHYE R VEDE , /£ B8 M IRGE IE W 21, 3 2P B B R 37 1 7= 4 (2.07g,79.4%) &
LCMS-EST" (n/z) : C24H31NO3S1 f#) [M+H] “FH {448 : 409. 59 ; S lI{E : 410. 485,

[0827]  [H]fETHF (20mL) 7 fRIHH AR 24 (2g,4.88mmol) F1 —HRER — AU T lE97 % (2.14g,
9.79mmol) H AN, N-— T A3 2 i (DIPEA) (2.14mL,12.27mmol) . FE20/NI 2 J » F/K F
B SR G, 2B EIEL0AC (2x) W, 3 /KSR BRI R AL 7 & 3, 1) (NazS0s) FF K4 o
I T EAEEAE R (10-20% Et0Ac/ k) 2E4b % R, 15 3156-D (2.13g,86.14%) . LCMS-
EST* (m/z) :C30HaiNOsS1 [ [M+H] FRiE{H : 523 . 74 ; SZIME : 523. 922,

[0828]  JDIR4

[0829]  ZEyKiEH 4 HE56-D (2.07g,4.06mmol) ZETHF (20mL) H ¥ 13K , [& i) i A 7£ THF
(4.07mL) F1 2. OML1BHy, F7E = IR T IS 2R YI L8/ o 2 5, H O BR £ FR R R
R PBRED, I FAKIZ AT 73 S AE , B SR S BRZE UK E S 53 « /KGR 3:R
FRANLL Y, 69 T (NaoS04) Fk 4 o i it — A ALEER (1 (20-40 % EOAc/ CLkE) Alifh ik
2W),15356-F (1.59g,81.3%) .LCMS-ESI" (m/z) : C2sH3oNO4S1 [] IM+H] FRIBAE : 481 . 75 520
{8 :482.337.

[0830] JPIX5

[0831]  FEUKIBH A H156-EF (1.58g,3.28mmol) AR — HIE MV i%Z (0.79¢g,5.38mmol) A1 =
F B (1.93g,7.37mmol) 7ETHF (90mL) H VRS0 - TN AR 2R — 7+ N §95 % (1.46mL,
7.42mmol) ARG , IR AR 2 =R H 20/ o 2 5 IR G IR SR A » FF KRR
WIS T Bk, FEVKI H A N FEBEFE L. 5/ 3ok 8 R A, HRIR A YR - @ i — A A AT
it (10-30%Et0Ac/ T ke) 4ifb ik RV, 13 2RI M A A& (1.86g,92.8%) .

[0832] FETOC N, fF R & A W56-F (1.85¢,3.03mmol) F/KA (0. 6mL,
12.39mmo1) 7E 2 [ (19mL) HH AR 27N o TE VK A H) e AR A0, IR 2Bk (10mL) ,
TEHEZIR A P30 B o 3L Y8 HA T I [ 44, - 7E 3028 R IRE I8 2T

[0833]  PUR6

[0834] A A AL S W56-F (991mg,2.06mmol) «fb&438-F (5L #138) (714mg,
2.06mmo1) FINaHCO3 (347mg, 4. 12mmol) £ 7K (15mL) FAEtOH (15mL) H1 (K1 V& W’*H:zod\ﬁ
T NIRAZ RGN, 5 R Y 5y BLfE /K FIELOAc 2 6] . FHEtOAcFFREHUKZ , B &
A HLZE T NazS04) FEHAR K5k R (1.5g) ¥ T-CH2Cl2 (5mL) H ,%ﬂn)\f:uﬁ%
(18.6mL) AN HCl.7EL.5/NIf 2 J5 , BB Gk 4s 21, SH R ILE R, AR TP T
o
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[0835]  ZE110°C I, PidkAE W % (25mL) Fr (AR 434 (1.38g) FDBU (1.4mL,9.38mmol) . 7£
3503 B 5 IRGZIR G A, il — A A AT A3 (5-15%MeOH/EtO0Ac) 4Eb 5k R 1), 15 2
56-G (450mg,72.3%) o LCMS—EST" (m/z) : C39H42N206S1 [ [M+H] "B i 1H : 662. 85 ; SLMMH -
663.766.

[0836]  JPIRT

[0837] ZE=iE N, PiHE56-G (890mg, 1. 34mmol) ZEMeOH (14mL) FITHF (14mL) H R VR-E4 , 7]
F AN IM KOH (7.09mL) o 7E304344 2 Ji , FHIN HC1Hh Fl s VRS9, 2B FEt0AC (2x) 1, %
I RIAENAR T8 NazS0s) FEHKHR .

[0838] TEZEIE T, LA RY) (850mg) 2,4 ,6— —F K H 3L % (248mg, 1. 54mmo1) FIHATU
(662mg,1.74mmo) 7E & FF &t (5mL) H ) B VF I, [F) B AN, N-— 55t T 2 2 % (DTPEA)
(1.63mL,9.37mmol) o fEL/N 2 f5 . NN 5412, 4, 6- — 3 K H iZ (32mg, 0. 2mmol) JHATU
(153mg,0.4mmol) FIN,N- — P32 fi# (DIPEA) (0.12mL,0.67mmol) . £E3043 402 J& , FH/K %
BAZIR G, 2B RIEL0Ac (3x) 1, K & FH AN T8 (Na2S04) , W , Frd i — A rd A
3l (50-75%Et0Ac/ T kt) ALk R, 15 %156-H (919mg, 88.23%) LCMS-EST" (m/z) :
CaaH12FaN305S 1 1 [M+H] " BEARAR - 777 .95 SEIME : 778.409.

[0839] JDIX8

[0840] FFUKIB T 4EFE56-H (915mg, 1.18mmol) fETHF (5mL) 5 i) ¥ WK - [5) B i i £E THE
(1.18mL) 1. OMaAL DY T 4 72 200 T, B HEAS B HVR -G Y03053 o 72 5025 T 4 e i
RAEW), FHEtOACH BERR R, /KB, T (Na2S04) , W 4s , Il it — A AL AT (A1 (50—
75%Et0Ac/ %t , 2R 55 %MeOH/Et0AC) 454b Tk R ¥ 415 24 i (248mg, 0. 46mmol) ¥ T
BEIE-T8CH & & 2mL) W, BB N — 2 & & =& ALK (diethylaminosul fur
trifluoride) (0.07mL,0.55mmol) , ¥ J B il 28 S, FRHEFE LN o 7E 0K o A e B
Y, 3 FHE AN INaHCOs9 K., 43 B I AH I CHaC 1o ZE B 43 BS I K PR R 7y o K PR Rl L o3
I, T8 (NazS04) FH ik 4 o 8k — AL EEAE B 3% (1% MeOH/EtOAC) 4tk ik &9, 13256~
(75mg) (LCMS-ESI* (m/z) : CasHasFaNsO4ff] [M+H] " FRIGAH : 541 .49 SZIMAE : 542 . 320) F156-1
(30mg) (LCMS-EST" (m/z) : [M+H] PRI AH : CosHooFaN304: 521 .49 5 SLIE : 522. 05) .

[0841]  DUR9

[0842] ¥4k &W156-T (T5mg, 139mmol) ¥ FTFA (ImL) v , 76 %R FHERE 10405, 3F ik 46 1%
VR o L 2 #FHPLC (Gemini , 15443 % ACN/H20+0. 1% TFA) 4itb 7% 44, 15 B4k & 4156 . 'H-
NMR (400MHz , DMSO-d6) 810.67 (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—ds) 56—
74.20 (m) ,—106.95—116.45 (m) ,—190.65—194.54 (m) -

[0843] Syt fsi|57

[0844]  fLA W57

[0845]  (IR,4R,12aR) -2,2- 4 —-7-¥5-6,8- —FAC-N-(2,4,6-=FHAEKF ) -1,2,3,4,
6,8,12,12a~ )\E~1,4-#F I e 3£ [1,2-a:17,2° ~d] nt e -9 ik i

118



CN 111303152 A W OB P 106/173 7L

F
RS o F
[0846] HN NS0 F E
O OH

57
H Q H FH B u9
HO CO,Me DMP CO,Me Dast F CO,Me LiBHs; F OMe
N‘Boc N‘Boc: N‘Boc N‘Boc
57-A 57-B 57-C 57D
(0]
o= OEt .
@x = ? F H EtO. = 0 F H (0]
1) BREBE F NH, D O OBn NaHCOs N"“OEt KOH
2) NHaNH;, N-Boc 2) HCl ) NS0
3)bBU O OBn
57E 57-F
[0847]
F o)
Pet X HATU, DIEA,
N"=y" "OH 2,4,6-F4BnNH; ﬁ TFA
N = o —_— > o
H
O OBn (0] OBn
57-G
F
P o
LT
TNy S0 F F
O OH

[os48]  JPIE1

[0849]  {EVKISH¥AHI57-A (1.45g,5.34mmol) £E & F &% (30mL) A (I VAV , A1 IF Z0 e
B T-T T (Dess Martin) IEALE (4.53g,10.69mmol) , 765 6 T P bk &N 187NN o 3@ T i
TRV RK S B, 35 T EE D, 3T 0N R I Na oS 203 18 K « 3 BE 1% IR &) BL 2 XUV TR 1)
SR G I AIINAHCOs , £ FCH2C L2 A UK JZ o 445 FHEI A ML 53 115 (NazS04) FF3 4 « 1 it
AR AT (30-50%Et0Ac/ T kE) Ak R, 13 2]57-B (1.13g,78.2%) .LCMS-EST”
(m/z) : C13H19NO5) [M+H] "BEIE{H : 269 . 29 ; SLMME : 269. 722,

[o850]  IR2

[0851]  }457-B(0.5g,1.86mmol) 7E 5 H %t (10mL) H A N 2= -78°C, FNR I — &
A = AL (0.52mL,3.91mmol) , {3 Je W FHIR 22 Z iR, FEIEFE 18 /NI o FE DRI HR 4 H)1 s
Vi, 3 FHVE AT BINaHCOE K., 73 25 R AH 5 H FHCHaC 1o 2R B 23 25 B K PE 43 R PRI AL 73 &
I, T4 (NazS0s) FHik 4 - B T A EFE L3 (20-50 % EtOAc/Cke) 4itb ik 49, 15 2157-C
(518mg,95.39%) . 'H-NMR (400MHz , 5. 4/5-d) 64.43 (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) .
[0852]  JPI%3

[0853]  ZEYKMS T4 $E57-C (935mg, 3. 21mmol) ZETHF (10mL) 7 i) ¥& W , [81 I i A {E THF
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(3.22mL) HH{¥2.0M LiBHs, FAEZE IR T HFERRIFNR G W18/ MY . 2 )5, O IR L EEM R 1%
R NRE YD, B I IK 73 B AR, 37 FH TR CBRACH ) B B KM 53 o /K B8 R
FRAE ML 7 &, T8 (NazS0s) FRk 4 o 8 — AL REAE 3 (20-40% Et0Ac/ Cbr) Alifh ik
M, 183)57-D (724mg , 85.67%) » 'H-NMR (400MHz , & fj—d) 54.30-3.48 (m,5H) ,2.75-2.56
(m,1H) ,2.24-1.90 (m,3H) ,1.86-1.65 (m, 1H) ,1.47 (s,9H) .

[0854]  JDIR4

[0855]  ZEUKIBH¥AHI57-D (720mg, 2. T4mmol) AR 2 — FH LV i% (402mg, 2. 73mmol) Al =2
F B (1.61g,6.15mmol) FETHF (45mL) VR EW) - INNAR R R — 7+ N E95% (1.22mL,
6.19mmol) SR )5 , IR SR 2 =W HIHE20/NN o 2 5 IR 46 IR BV A F KRR
WG T Gl TEOKI R A HI IR REL . 5/ S EL?MHIMSZF WRAEIEI BT — A A RE
FE T (40-60 % Et0Ac/ T k) A4 R, 15 2028 — iz o547 (1.07g,99.7%) .
LCMS-EST* (m/z) : [M+H] *iﬁ!ﬁ»@ﬁ C20H22F2N204 : 392.4;;&0@@:393.2040

[0856] FETOC T, #FEAR2K I BEW R in &4 (1.07g,2.73mmo1) /K& fifk (0. 54mL,
11. 15mmol)fZEac(1omL)EPE’J/mb/J\HT TEVKIG H ¥ E1Z R SR A0 5 FF NN 2 Tk
(10mL) o i FE LIRS Y3053 %P o ik U8 HH T2 R [ 4% , - 7E 1025 iR A Y, 15 2B T-E

[0857]  JDURS

[0858] ¥ AH57-E (709mg, 2. 7mmol) A& #)38-F (SLjitif5138) (936mg,2.7mmol) FINaHCO3
(454mg,5.41mmol) ) 7E7K (15mL) AIEtOH (15mL) H FIVR & W FE20/ N o FE B 25 R IR 4R 1% %
NIVREY), H TR R Y5 BLAE /K FIEt0AC Z 1] o FHEtOACFF A HUK 2 , B & H M B HLZ T8
(Na2S04) FEIR4E  Br AR AW (1.5g) ¥ T CH2Cl2 (TmL) H, FE I NAE —BE k% (26.9mL) HH 4N
HCl.7E1. 5/ 2 J5 , MZIR EVIIRGE 2T, SR R ILZE R RSP TR AELII0C T, i
PEAEH 2 (25mL) F AR 7% 43 (1. 3g) AIDBU (2mL, 13 . 4mmol) « FE350 B 2 J5 , WK 46 1% 1R &
Y, 3B — SRR (1 (5-15%MeOH/Et0Ac) ik Ak 44, 15 5)57-F (426mg, 36.17%) .
LCMS-EST"* (m/z) : CosHooFoNoOs i) [MHH] "R AE - 444 . 43 ; SZINA : 445. 280,

[0859] JDIR6

[0860] T?{m—F i £ & W)57-F (426mg,0.96mmol) fEMeOH (7mL) FATHF (7mL) H K& &
Y, RIS IO IM KOH (5. 06mL) « 7E3040 82 J& , FHIN HCLH A1 B VRA 4 » ZX B BIEt0AC (2x)
B A FEI A HLEE U T4 (Na2S04) HiR 4R 576

[0861]  JDURT

[0862] 7 N, LR AR A M57-G (189mg) 2,4, 6- =54 FH F % (95mg, 0. 59mmo1) 1
HATU (276mg, 0. 73mmo1) 7£ — S H ¢ (3mL) H [ B, RIS IO, N- " A i £ i% (DIPEA)
(0.59mL,3.4mmol) - fE 1/ Z J5 , /KM BETR 54 , A EXRIE0Ac (3x) H K & FH- A HLAH
T4 (NazS04) , FR 45 2 57-H. LCMS—EST" (m/z) : CosHooFsN3O4f) [M+H] "FH 18 4H : 559. 48 ; Sl
18 :560.24.

[0863]  JDIX8

[0864] 44k A5 H57-H (150mg,0.27mmol) ¥ T-TFA (2mL) H, FE = I F HEFE 105 8, HEuk 4
% VAT . 38 1 SFMIHPLC (Gemini , 15460 % ACN/H20+0 . 2% TFA) 4i4b 5k 424, 13 240 & 4)57
(85mg,67.5%) «LCMS-EST" (m/z) : [M+H] "F 1A : Co1H16F5N304: 469 . 36 ; SLMI{E : 470. 229, 'H-
NMR (400MHz , DMSO—ds) §10.41 (t,J=5.6Hz, 1H) ,8.20 (s, 1H) ,7.12(t,J=8.7Hz,2H) ,4.79
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(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) »
[0865]  Sijiifi]58
[0866] {45 H58I1) il &
[0867]  (1R,4R,12aR) -N- (3-&(-2,4- "5 R H ) -2, 2- ZR-7T- #2356, 8-~ % -1, 2,
3,4,6,8,12,12a~ )\&~1,4-MF 3L —mEnE I [1,2-a:1, 2 ~d] ML —9— F ik iz

FF o} F

H
1 N0 F
O OH
58
F 0 F 0 F
F H HATU, DIEA, F H cl
N "OH 3-Cl-2,4-F,BnNH, N H TFA
[0868] NN = N A — =
H (0] H (@] F
O OBn FpA O OBn 58-A
F
F. H O F "
S LR
TNy So F
O OH
58

[0869]  PIE1

[0870]  ZEZIE T, BEHEH AR A M57-G (120mg) 3-5, 2,4~ —# 2K % (67mg, 0. 38mmol) 1
HATU (175mg, 0. 46mmo1) £ S H e (3mL) H (1) =7 » R B IAN, N-— R [N 5 2 Ji& (DIPEA)
(0.38mL,0.28mmol) - fE1/IN 2 J& , FZKFRRZIR G A, 2B RIEt0Ac (3x) H K& FH A HL
T8 (Na2S04) , HEHe 4, 5 858—-A. LCMS—EST™ (m/2z) : C2sH22C1F4N304 /) [M+H] "B {81 -
575.94; SKH :576.394.

[0871]  JPIR2

[0872] ¥4k & WI58-A (166mg) ¥ T TFA (2mL) H , 76 =08 R4 #1040 41, FF IR 48 1% 76 W . 18
it S AHHPLC (Gemini, 15470 %ACN/H20+0. 1% TFA) 4ifb 5k &4, 15 24k & 4157 (60mg,
42.8%) «LCMS—ESI" (m/z) : Co1H16C1FaN304FK) [M+H] "FH {1 - 485. 82 ; S : 486. 135. 'H-NMR
(400MHz , DMSO-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 (m,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-NMR (376MHz , DMSO-d¢) 6-87.63 ,—
88.23,-108.67,-109.27,-116.42 (t,J=7.0Hz) ,~118.48 (d,J=7.8Hz) .

[0873]  Sjitifs]59
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[0874] {1k & W59 il &
[0875]  (1R,2R,4R,12aR) —2-F~-7-#3=-6,8- A MA-N-(2,4,6-=H A HIHE)-1,2,3,4,
6,8,12,12a— )\&~1,4-MF I FF 3L —mknEdf[1,2-a: 17,2 ~d] ML -9 H ik i

Fy H o F
Rt
[0876] ( NG N0 F F
O OH
RSO H
COgMe NaBHg CO,Me CO,Me RSICI CO,Me
+ —_— N
NBoc Bos RSi = TBDPS \Fg

59-C

(0 OEt
EtO. o
RSIO - RSIO
_ H ¥ =T
LIBH4,-' VOH 1) &-R& %\NH;E 1) O OBn NaHCO;
N. N. -
Boc 2) NHaNHo, 2) HCI
e 2NH2 Boc B 3 DBU
[0877]
RSiOH 0 RSIO
1) KOH
NN CORt o H ST
N . 2) HATU, DIEA, 2) Dast
H 0 2,4,6-F3BnNH;
O OBn B (0] OBn
W | TFA_ W |
O OBn 59-H 0] OH

[os78]  PIE1

[0879]  #EO°C R, $+£57-B (1.9¢,7.06mmol) 7E H EE (35mL) H (KW, A1 23 1L in A Bl
b4 (667mg, 17.64mmol) , H-IE IR T HiFEAS BIFR A P30 8. 75 /Jk/ﬁtfﬂzé\zﬂﬁ&r“/%/\
W, B NN IR K FE AR K iR R e E K RIEt0Ac 2 8] . FHEtOACFE UK 2 , K &
A HLZ T8 NazS04) FEikds - il it — A AL il (30-60% Et0Ac/ L ke) alifb ik R, 15
F59-A (1.49g) . 'H-NMR (400MHz , 54 1}i—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 , 5&4/i—d) 84 .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, L 1H) .

[os80]  PIX2

[0881]  []59-A (686mg,2.53mmol) ZEN,N—-— F I F i iz (5mlL) AR VA R R I T 364 —
RERESE (0.723ml, 2. 78mmol) AWK (516mg, 7.56mmol)  £E 18/ 2 J5 , FI/K A B Z IR &
V), B EIEL0Ac (2x) 1, A I A WL 53, T4 (Na2S04) FER4h . 18 i — AL REAE B3 (10~
20%Et0Ac/ T k%) 4ith ik AW, 15 359-C. LCMS—EST™ (n/z) : C29H3oNOsS 1 Ft) [M+H] " FH 14
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509.71; S :510.793.

[o882]  JDIX3

[0883]  ZEykiH, #HE59-C (1.23g,2.41mmol) £ETHF (13mL) H () ¥ V8, [8) I i N £E THE
(2.42mL,4.84mmol) H1[J2.0M LiBHs, H-7E = T A3 BRS8N 78 FH 2 1R 4. T
MR SR-E Y )5 182K, A5 B, IF FH LR L BR 2B S R K 4y « K
Ve R ALY ), &9, T8 (NazS04) FEik 4 « 181t — A ilAE il (20-40% Et0AC/ T bt)
AL 4, 154 3]59-D. LCMS—EST" (m/z) : C2sH3gNO4Siff) [M+H] BRI {H : 481. 75 SZIE
482.741.,

[o8s4]  DUR4

[0885]  ZEUKIA VA H159-D (963mg, 2. 0mmol) AR4E — FH LIV i (482mg, 3. 28mmol) Al =2
Fef (1.18g,4.49mmol) FETHF (50mL) H TR &4 INABE ZRIR — 7 A lE.95% (0.89mL,
4.52mmol) SR JG AT ZIR G R B iR, HIFE20/ N 2 )5, WAR R BB AW, FR iR AR
WV T Bk, TRV A IR BEREL . 5/ o 2 5, i v AR R e i e vl i A RE
T (10-30%Et0Ac/ Chbt) 2EAb TR R0, 15 2 488 — H Bk W hn &4 . LCMS-EST™ (m/z) :
C36HaaN205S1 (1 [M+H] FE 1L {H : 610. 815 SLMIME :611.935,

[0886] FETOC T, fiHE4F 2K —HBLIL N &4 (1.2g,1.97mmol) /K& M (0. 4mL,
8.03mmol) 7E L (12mL) IR 2/ NI o FE VKR HR A HNZ I SR &4, IF TN 2% (10mL)
LIRS Y3070 Bh o i Y8 R B A4, FR7E L8 N iR AR IER 2T, 15 2159-E . LCMS-EST"
(m/z) : CosHaoN203S1 ) IM+H] ¥R AH : 480 . 71 ; SZI{HE : 481 . 356,

[0887]  JPIX5

[0888]  #4#H59-E (770mg,1.60mmol) Ak & #)38-F (5Lt f538) (555mg, 1.60mmol) AINaHCO3
(269mg, 3.20mmo1) 7E7K (12mL) FEtOH (12mL) H IV A P £ 20/ N o 72 B 25 N IR 48 1% R M.
BEY, KRR ALK FEtOAcZ 18] . FHHEtOAC HRERUKZ , K & 3 1A HLZ T8
(Na2SO04) , FHIR 4 .

[0889] Kok W (1.29g) ¥ T-CH2Cl2 (4mL) H, FEIIAAE =g LT (15. 6mL) H1 94N HC1 . 7E
L5/ 2 J5 MR Gk g 21, 5 R IR 2K, FRAE A 4§ . LCMS-EST™ (m/2) :
Ca1HasN207S1 [ [M+H] " FE 18 4H : 708.91 5 SLMIME : 709. 782,

[0890]  ZE110°C T, ¥kl AE H 2% (20mL) P kH A% 434 (1.09mg) FMDBU (1.17mL,7.8mmol) .
FE3Sr b 2 Ja  IRGE IR A, il AL 1 (5-15%MeOH/Et0AC) 4tk ik &4, 15
F59-F ,LCMS-EST" (m/7) : CaoHa2N20eS1 1] [M+H] PRI AR : 662 .85 ; SZIME : 663.677 .

[0891]  JDIR6

[0892]  FE=IE N, i HE59-F (680mg, 1.03mmol) ZEMeOH (10mL) ANTHF (10mL) F VRS, 3
HINIM KOH (5.42mL) - £E3043 82 J5 , FHIN HC1Hh Al RVE-S 4, 2B FIEL0AC (2%) H, K&
H A HLEE L) 15 (Na2S04) 345 - LOMS—EST™ (m/z) : C37H3sN206S1 [F) [M+H] "H {4
634.79; L M{HE :635.466.

[0893]  FEZIR T, BitEMIR AW (650mg) 2,4 ,6— =4 K H % (214mg, 1. 33mmo1) FIHATU
(623mg,1.64mmol) 7E & FF &t (6mL) H ) B VF I, [F) B AN, N-— 55t T 2 2 % (DTPEA)
(1.34mL,7.68mmol) o 7E2/Ni 2 5 » F/K B B IR &4, ZEHLEIEL0AC 3x) H K & A AL
FHT18 (NagS04) , W4 , FHiE T A b AE 1 (50-75 % Et0Ac/ ki) 4itb ik 424, 15 3159~

123



CN 111303152 A W OB P 111/173 7

G.LCMS—EST" (m/7) : Ca4HaoF3N305S1 ) IM+H] " BRABAR : 777.9; SZMIAE : 778.566.

[0894]  JPIRT

[0895]  FE VKIS H #iEHE59-G (648mg,0.83mmol) 7ETHF (10mL) H ¥ Wi » [7) I 35 bn 76 THF
(0.83mL) HA 1. OMPY T B G Ak 4 , FEAE = B B A5 2R -G 93053 B o 8 0 53 MR AETHF
(0. 1mL) HHA L. OMPY T e A . 7E30 70 Bh 2 5, FE RS IRk I MR 54 » H FEtOACH
B, K BeE T8 (Na2S04) , W4 , Frid ik — A b e i (5%MeOH/EtOAc) ZiifL ik &
Y B 5% 4 (290mg, 0. 54mmo 1) 7 & H ¢ (3mL) H A A H1 2 -78°C , [ I i Il — &
F = AL (0.09mL,0.65mmol) , 15 5 N Tl 28 Z iR B FE2 . /N  FE UK TR A EL R S )
FHHS A NaHCO3 4 2K , 43 B W AH , 37 FHCH2C L2 A2 B 3 B R /K Ry o I R WL o & 5, T
F: (Na2S04) Hie s o i — B ALEER: (B3 (1% MeOH/Et0Ac) Aifb k43 , 15 559-H. LOMS-EST
" (m/z) : CogHaaF4AN304f¥) [M+H] "R H : 541 .49 ; SEIE : 542. 320,

[0896]  JDIX8

[0897]  ZE=IE N, B4k &4959-H (103mg, 0. 19mmol) ¥& T TFA (1.4mL) H1 15535, HH ik 45 15
T W% R BT AEDME R i B Y, FF /KBRS UTTE 724, fE 58 8 T, 5 240 & 459,
LCMS—EST" (m/z) : CortHi7FaN304f¥) [M+H] BRI : 451 .37, SZIME : 452. 226 . 'H-NMR (400MHz,
DMS0-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, ]
=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—de) 6-73.93,-74.74 (d,J=28.8Hz) ,-109.31 (m) ,~112.51 (m) ,~165.65 (m) «
[0898] St f51]60

[0899]  f{bAHW60M il %

[0900]  (IR,4S,12aR) -N-(2,3- @A F 3) -7-32H-6,8- 54 -1,2,3,4,6,8,12,12a-
JNE-L, 4-HFIE 3 kg 3 (1, 2-a: 17,2  —d] M9 HH it i
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C@i“ﬁj

WV Iy,

60
(0]
(o OMe
MeO ™ B
H NH, 1) 0 H
M4 NaHCO; O OMe s N7 OMe
= = = _N N
g N"Boc 2) HCI (0]
3) NaHCO4 O OMe
[0901] 41-E 60-A

KOH HATU, DIEA
—_—
o
o OMe ,\©,C|

sevencale C’;;f“ aes

(0] OMe

[0902]  DERL

[0903]  [r)3—-H & FE-4-EAC—4H-ML IR —-2, 5- — R — F g (5.5g, 23mmo1) fEMeOH (100mL)
I TP N4 1-E (SZiitif5]41) (5g,22mmol) FIRRERZ4H (3.6g,43mmol)  £F & T, Ptk
VWL .5/ o I NAM HCL (FF — M kb, 55ml, 221mmo) , FEM %A IN#E50°C 2/ .
VN AA E 2 = I, HFAE LS IR G R AR B PR TR IR E AN, HF FHEtOACHE % - 2R
J& » FHCH2C12 (4x) ZEHUK JZ - 2NasS0s 115 & I CH2C Lo A HU FF I 4, 43 2160-A . LCMS— ESI
(m/z) :Ci6H1oN20s ] [M+H] FEiE1E : 319. 13 S : 319. 20,

[0904]  JDIR2

[0905]  [H60-A (3.7g,11.6mmol) 7EMeOH (12mL) FATHF (23mL) H (1) B2 35 ¥ 1 I A KOH 7K V%5 ¥
(2M, 15.7mL, 31 . 4mmol) - FE =R T, FE1F B FIVE R 1050 8 £ 1S B HHE R, AN
HC1ERAL 153 B /K 2 ¥ 15 B 3 o i €, B K Ve, R 8 L2 108, 79 31160-B. 'H-
NMR (400MHz , 5 47 -d) 68.36 (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) . LCMS—EST" (m/z) : C15H17N20s /1) [MHH] BRI : 305. 11 5 SE{E : 305. 15,
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[0906]  JDIX3
[0907]  [H60-B (0.10g,0.33mmol) FECH2C12 (3. 5mL) H VAR N (2, 3- 5 A HL) H %
(0.12g,0.70mmol) \HATU (0.25g,0.66mmol) FIN,N-— P4 2 i (DIPEA) (0.29mL,
1.64mmol) o 7E IR T, Hi FEA3 B R E 238 1k LC/MS KT 5 87 5E B » FHCHC 1o B8 I M. VR
G, I FHIN HC1 Bk « FHCH2CL2[Rl 22 HUK R , 3 & NasSOs & FF AN Z BAE R T+
Jf o W RH A I T FDMF A, 4 L AE VA E I U 3E o 3 818 #)60-C. LCMS-EST" (m/z) :
Ca2Ha2C1oN304H [MHH] " FHI8{H - 462. 105 SE{E - 462. 14,
[0908]  JDIR4
[0909]  []60-C(0.11g,0.24mmol) 7EZfiF (4.5mL) A B9 F M N R4k 8% (0. 089g,
0.48mmo1) o ¥4 R R &Y INFE45°C2. 5/NET , S8 Ja ¥ E1 8 Z IR % K FHCHCLoFRE , I
FHIN HC1AIER 7K Bk « FICH2Cl2 (2x) [RI ZEHUK 2 , H- 28 Na2S0a T8 A HLZ FIFE H 2S5
TG o PR [ 4 55 i — A A R L 3, 7534160 . 'H-NMR (400MHz , DMS0-d6) 811.72 (s, 11) ,
10.50 (t,1H) ,8.34 (s,1H) ,7.55(dd, 1H) ,7.40-7.24 (n,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) : C21HaoC12N304 ] [M+H] "3 1418 : 448 .08 ; S ME - 448. 18.
[0910]  SLjif5l61
[0911] {54618
[0912]  (IR,4S,12aS) -N- (3-F-2,4-“H R H &) -7-#235-6,8-—%18-1,2,3,4,6,8,
12,12a~ )\&E-1,4-Hr W HF F —0kmE I [1,2-a: 17, 2" ~d ] ki -9 FF Pt fi

F

5 i Cl
ettty
[0913] NN F

Wy
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0
(O OMe

MeO S 0 H 0
1) ~S
NaHCO; O OMe s N™"" "OH
2) HCl 0
3) NaHCO5 O OMe
4) KOH 61-A

HATU, DIEA H Q £ cl
[0914] - ,;‘l N™ ™~ N
F NN H
CI s O F
HoN O OMe
F 61-B

0 F
v Cl
MgBr, @/\N A N’\C[
— N H
< NS0 F
O OH
61

[0915]  {UF 521160, F (1S, 35, 4R) ~3— (RUIE L) —2-E 2k~ [2.2. 1] Piki-2- Rk
BUT Wi (CE2HBI55 414 1) X B4 18, R (3402, 4- = JRRAE) AR 2,340
) i, #1461 'H-NMR (400MHz , DMSO-d6) 811.85 (s, 1H) ,10.45 (t,1H) ,8.40 (s, 11) ,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 (n,5H) .LOMS-EST" (m/2) : CoatioC1FaN04ffy [MHT] “BE 18 : 450 . 10 S2{E : 450 . 15.
[0916]  sjitif562

[0917] L& HIH) 4562

[0918] " (2R,5S,13aR) -N- (4-—2- (= HH 5) K FH 4k) -8-F24k-7,9- —44(-2,3,4,5,
7,9,13,13a- )\ -2, 5-HF LA HEMLIE I [17,2° 14, 51003 (2, 1-b] [1, 3] L4410~
I iz

F " F
. 0
[0919] O\F\N = H
@/N N0 F
0 OH

62
[0920]  DASRALTHbEW4200 )51 Ad H (4-9—2- (0 2) 2R L) H AR (2,4, 6- =98
TR B A A 62 . TH-NMR (400MHz , S 4/i—d) 610.50 (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/

Wy
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7) : CooHooFaN3OsFr) [M+H] " F i {H : 482. 13 ; SEIMH - 482. 145,

[0921]  sEjitif51)63

[0922]  fLAH631P) il &

[0923]  (2R,5S,13aR) ~N- (2- 5 -4-F K FF 5&) -84 2-7,9- =% 18-2,3,4,5,7,9,13,
13a—\&-2, 5-HF 7 FHERERE R (17,27 4, 5] MEE 34 [2, 1-b] [1, 3] 40 24 44— 10 F ik i

O Cl
o H
N™ ™~ N
IS SRR
[0924] N0 F
O OH

63
[0925]  DLSRALFAbE&Wp42/0 77k, i -F-4-5 88 HIZRE (2,4, 6- =H KK
HE) P ) 254k S 4063 o TH-NMR (400MHz , §4/i—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) :
Co1HaoCTFN3051) [M+H] " 18 {H : 448. 105 S MIME : 448. 143,
[0926]  Sjitif564
[0927]  fL&WI641 &
[0928]  (2R,5S,13aR) -8—#2%-7,9- & MNR-N-(2,4,5- = FEH ) -2,3,4,5,7,9,13,
13a—)\& -2, 5- M FSEMEmE - [17,2° 14, 5] MEBE 3 [2,1-b] [1, 3] A4+ & 44— 10— F Bk Ji%

O F
o H
N™~ N
¥ N
[0929] @NY‘@S /\QF
O OH F

64
[0930]  DARALTAL &¥a2f )73 fE (2,4, 5-=F KR BMAE (2,4, 6- = F R
) ) 24 & 064 . 'H-NMR (400MHz , & f/7-d) §10.42 (s, 1H) ,8.42 (s, 1H) ,7.19 (ddd,
1H) ,6.91 (td,1H) ,5.38(dd, 1H) ,5.31 (t,1H) ,4.69 (s, 1H) ,4.61(d,2H) ,4.29 (dd, 1H) ,4.05
(dd, 1H) ,2.18-2.02 (m,4H) ,1.96-1.84 (m,1H) ,1.66-1.56 (m, 1H) .LCMS-ESI" (m/z) :
Co1H19F3N30s g [M+H] " FEi {8 : 450. 12 SEI{E : 450. 119.
[0931]  SEjitif5l65
[0932]  fLAH6511) il &
[0933]  (2R,5S,13aR) -N- (5-5-2,4- @ R L) 8- 3L-7,9- =4 18-2,3,4,5,7,9,
13,13a—\& -2, 5-H W H BEmtnE 3 (17,2 -4, 5] MEEE 3 (2, 1-b] [1, 3] A A 4 - 10— F ki
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’ 0 F
o
NN
ISoQ
[0934] N"No F
O OH Cl

65
[0935]  DISRML TG 42/ 775, M (5-3-2, 4- R 48 HIRAE (2,4, 6-=# R 2k
ZRHE) F % ) 25 AL A 4065 . 'TH-NMR (400MHz , 5 1fi—d) 610.47 (¢, 1H) ,8.41 (s, 1H) ,7.40 (dd,
1H) ,6.90 (t,1H) ,5.37 (dd,1H) ,5.31 (t,1H) ,4.69 (s, 1H) ,4.62(d,2H) ,4.28(d,1H) ,4.04
(dd,1H) ,2.17-2.02 (m,4H) ,1.94-1.86 (m,1H) ,1.61 (dt,1H) .LCMS-ESI" (m/z) :
Ca1H19C1F2Na05 1 [M+H] BRI {H : 466 . 09 ; SLMIME : 466. 107 o
[0936] St f51]66
[0937]  fb&H66MH %
[0938]  (IR,4S,12aR) -N- (3,4~ A HF 3) -7-32H-6,8- 54 K-1,2,3,4,6,8,12,12a-
VAL, 4-HFIE 3 kg 3f (1, 2-a: 17,2  —d] M9 H i i

H T =
[0939] 2N N0 E
O OH
66

[0940] DAL AL &W600 72, i FH (3, 4- & R HE) F AR E (2,3- &R L) H sl
%4k 54166 . 'H-NMR (400MHz , & 1i—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—EST" (m/z) : Co1Hz0FoN304/] [M+H] " #Hi81E : 416, 135 S : 416. 415,
[0941]  SEjitif5l67

[0942]  fbA5H6THI %

[0943]  (IR,4S,12aR) -N- (4—%—2- (=% ) KH L) -7-F224-6,8- 4 X-1,2,3,4,6,
8,12,12a~ )\&~1,4-HrIL I mtne IF [1,2-a: 17,2 —d] ik -9 I fi

. o) CFs
5 N N
[0944] CL/\ « H/\CL
- o) F
O OH
[0945] 67

[0946] DAL TALA 601 7532 48 A (4-3—2- (s AR R0 B IRARE (2,3- &0k
HL) P R 254k S 067 . TH-NMR (400MHz , §4/i—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) : C2oH20F N304 [M+H] "HH B 14
466. 13 ; SLMIE : 466,297,

[0947]  SEjitif5)68
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[0948]  fL&HI68H il #%
[0949]  (IR,4S, 12aR) -N- (2~ ~4-9 A I ) -7-¥2 56, 8- —4(1(-1,2,3,4,6,8,12,
12a- )\ -1, 4T B 3 —Eme 35 (1, 2-a: 17,2 ~d] A e -9 F ek s

Cl

" o)
SS oL e
[0950] N X0 F

O OH

68
[09511  DAZRALFAb & 6000 75 1%, 4 F (-5 —-4- 320 AR (2, 3- &R 2D) ik
AL B 168 . TH-NMR (400MHz , 5 1fi—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) :
C21H2oC1FN304 ) [M+H] BB AH : 432. 105 SEI{E - 432. 214,
[0952]  sjiif5)69
[0953]  fL.&H691] il %
[0954] (IR, 4S,12aR) -N- (3-5(-2, 4~ 5 F 3) -7 5-6,8- = 41(-1,2,3,4,6,8,
12,12a~ )\& -1, 4-4F W FH 2 kg 9% [1,2-a: 1,2 ~d ] IR —9— R ik i

@] F

H
[0955] =N X ) F

O OH

69
[0956]  DAZRAL T G601 J7ik, M B (3-3-2,4- R R H &R E 2,3- &K %)
A e 1] 25 A& 1069 . 'H-NMR (400MHz , & f5-d) 611.71 (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) : C21H19C1FaN304f¥] [M+H] FH i
{B:450.10; 5L MIME : 450. 27,
[0957]  Sjitifs70
[0958]  fL&HTOM il &
[0959]  (1R,4S, 12aR) -N- (2-5—3-H FE R H ) —7-#2 -6, 8- —%(1X-1,2,3,4,6,8,12,
12a—)\&E 1,4 F 3L ke JE[1,2-a:17,2° ~d it Be -9 F Bk fi%

F

9y o)
Sesancs
[0960] NN

O OH

70
[0961] DAL T4 &W601 71 4 Q- -3-H FL 2K L) 0 (2, 3- & R H
Jz 1) 2% A A1 70 . "H-NMR (400MHz , &4/i—d) 611.62 (s, 1H) ,10.39 (s, 1H) ,8.30 (s, 1H) ,7.19

(AN

Wiy

Wi
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(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 (i, 3H) .LCMS-ESI" (/) : C2Ha3FN304/1 [M+
H] 38041 :412.16; SZIE 41226,
[0962]  sEjitifsl 71
[0963] AL &Ll %
[0964]  (IR,4S,12aR) -N- (3,6~ &2~ % 1 3) -T2 26-6,8-—%(f(-1,2,3,4,6,8,
12,12a- )\E~1, 40 F 3L kg 9 [1,2-a: 17,2 —~d] M e -0 A ki

o] F

H
@AN X H/:©/CI
[0965] N X0 ¢l

O OH

71
[0966]  LIRMAT AL AMI600 J7 ik, A (3, 6- & —2- 5K H IR E 2,3- & HKH)
R e i 2 A& )71 . 'H-NMR (400MHz , 5 4/5-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) . LOMS—EST" (/z) : CotH19C12FN304fK] [M+H] "FE 848 : 466 . 07 : STIE : 466. 257
[0967]  SEjififs72
[0968] {5721 il %
[0969] (IR, 4S,12aR) -N- (35 A k) -7- 0 2k-6,8- —%4(-1,2,3,4,6,8,12,12a- )\
A1, 4 M IR I 3R (1, 2-a: 17,2 —d] it BE -9 FH it i

(AN

0
H
Sesanes
[0970] NS0
O OH
12

(09711 DLSRML T & 96000 7732, fi H (3-SR L) HRRALE (2, 3- &R 3E) H il &4k
E72 . 'H-NMR (400MHz , DMS0-d6) 811.75 (s, 1H) ,10.44 (t,1H) ,8.38 (s, 1H) ,7.42-7.22 (m,
4H) ,4.68 (s,1H) ,4.54 (d,2H) ,4.48(dd,1H) ,3.97 (t,1H) ,3.81 (dd, 1H) ,2.58 (s, 1H) ,1.87-
1.69 (m,3H) ,1.68-1.51 (m,2H) ,1.46 (d,1H) .LCMS—ESI" (m/z) : C21Ha1CIN3O4f) [M+H] FHIH
414115 550ME - 414 . 21,

[0972]  Sjiifs73

[0973]  {LEHT3IVI &

[0974]  (1R,4S,12aR) -N- (3-5-2,6- R H &) -7-#23-6,8- =% 18-1,2,3,4,6,8,
12,12a-)\&-1,4-#r W H FE R FF [1,2-a: 17,27 ~d] itk PR -9 Pt fi
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O F
H
[0975] N N O F

O OH

73
[0976]  DLRALTAL A 601 7738, fH F (3-5-2,6- 5 oK) H AR E (2,3- & FKH)
R e 1) 4546 & 073 o "H-NMR (400MHz , DMS0-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) :
Co1HioC1FaN304 1 [M+H] HH 24H : 450 . 105 S MIME : 450. 166
[0977]  SLjitifsl74
[0978] b BWHTARI 4%
[0979]  (IR,4S,12aR) -N- (2-%(-3- (=& FH &) K HL) -7-7224-6,8- -4 1%-1,2,3,4,6,
8,12,12a~ )\&~1,4-Mr I H 2 —nkmE I [1,2-a: 17,2 ~d ] ik FE -9 FF Pt fi

o) F

H
C}/\N X N/\©/CF3
H
[0980] N0

O OH

74
[0981] DAL TALA 601 753, 48 F (-3 -3 (= ) K28 HIRARE (2,3- &0k
B) H b A& 74 . 'H-NMR (400MHz , DMS0-d6) 811.76 (s, 1H) ,10.48 (t,1H) ,8.36 (s,
1H) ,7.68(q,2H) ,7.38(t,1H) ,4.68 (s, 1H) ,4.65(d,2H) ,4.47 (dd,1H) ,3.96 (t,1H) ,3.80
(dd,1H) ,2.57 (s,1H) ,1.88-1.69 (m,3H) ,1.67-1.50 (m,2H) ,1.45(d, 1H) .LCMS—-ESI" (m/z) :
CaoHaoFaN304 ) [M+H] " FH 218 : 466 . 135 SLIME : 466. 142,
[0982]  Sjitifs|75
[0983]  fLA&HTSIIHI &
[0984] (IR, 4S,12aR) -N- (3-F-4- A H 1) -7-F2H5-6,8-—%1K-1,2,3,4,6,8,12,
12a—)\&E 1,43 ke 3 [1,2-a:17,2° ~d ] it e -9 F Bk Ji%

(AN

(AN ]

H i Cl
[0985] N X ) F
@] OH
75

[0986]  DAZRALLTFAb & 46000 7 v, ff F (3-E~ 43 R 3E) FIZARE: (2,3- & K 3E) H %
H &S Y75 . 'H-NMR (400MHz , DMSO-d6) §11.75 (s, 1H) ,10.43 (t,1H) ,8.38 (s, 1H) ,7.51
(dd,1H) ,7.42-7.28 (m,2H) ,4.68 (s, 1H) ,4.51 (d,2H) ,4.47 (dd,1H) ,3.97 (t,1H) ,3.80 (dd,
1H) ,2.58(s,1H) ,1.86-1.68 (m,3H) ,1.68-1.52 (m,2H) ,1.46 (d,1H) .LCMS-ESI" (m/z) :
Co1HaoCTFN3O4f1) [M+H] " FH 181 : 432. 105 S MIME : 432. 159,
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[0987]  =jitif5]76

[0988]  {L&HT6IH &

[0989]  (IR,4S,12aR) -N- ((3,5- UMk nE -2-3%) FI3E) -7-#4H-6,8- —4(10-1,2,3,4,6,
8,12, 12a— )\~ ,4-HF I 1 3 bt nE 3 [1,2-a:17, 2" —d] ik mE—9-FH it

y o) F
: H
[0990] N0 N A e
O OH
76

[0991] DAL AL & 9600 J5 i, 48 FH (3, 5- & neE-2-3) F A0 #: (2, 3- &tk ng 2K
B FH ) A A 076 . TH-NMR (400MHz , 5 1/7—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—ESI" (m/z) : C20H19FaNaO4F¥) [M+H] FH L H
41713555 ME - 417. 189,

[0992]  SEjtifs77

[0993]  {LEWTTII &

[0994]  (IR,4S,12aR) -7-#23-6,8- A MN-N-(R) -1-(2,4,6- =% AR H) £H)-1,2,3,
4,6,8,12,12a- )\E~1,4-HF W H 3 —mnE 3t [1,2-a:1",2 ~d] MLHE -9 FF ik i

[0995]

77

a

[0997]  #450-mL 1[5 JES B3 A 3 A ZEDCM (10mL) H ¥ 77-A (0. 15g,0.39mmol) « (R) —1- (2,
4,6-=FAKRE) 2% (0.14g,0.78mmol) N,N-— T &I 2 % (DIPEA) (0.25g,1.97mmol) Fl
HATU (0.29g,0.79mmol) o fE IR N, M HE S MR &P 1/NET o B Z e N IR &Yk 46, TR T

[0996] L EE1
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EtOAc (50mL) H, FHYAIKINaHCO; (2x) AL ATKINHACL R34 , 3T 2 Nao SO T4  FE R 45 2 )5 » 3
i O FE-EtOAc IR bR ik ai Ak A T, 45 21 2 3 E S AR 77-Bo LOMS-EST" (n/2) :
[M+H] ™, SE234E : 538,

[0998]  DUR2

[0999]  Z550-mL I &l e i A 235 AAETFA (2mL) FH I 77-B (0.20g,0.27mmol) o fE I N, i
PEI TR A 305 Bl o IRAE LI TR, I 18 FTEEt0ACHE t0Ac—20 % Me OHAE i At 3 1) ik
Jie b AT o ik Al AL AR 2, 15 B -E 77 . 'H-NMR (400MHz , 545 -d) §10.67 (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) .
YF-NMR (376MHz , & 4/j—d) 6-109.65"——111.29 (m) ,~111.76—113.09 (m) .LCMS-ESI" (m/z) :
[M+H] "SI - 448

[1000]  Sjifs78

[1001]  fb&W78I il &

[1002] (2R, 13aR) -8-$3-7,9- —HMRK-N-(R) -1-(2,4,6-=F F ) 23 -2,3,4,5,7,
9,13,13a— )\ & -2, 5-Hr I I REmtng (17,27 14, 51MEBE 3 [2,1-b] [1, 3] A A & Z4—10- 1 Bk
i

H H P ¢ F
y N N
recr
[1003] N A o) F E
O OH

78
H HN HATU ; \'/\N X N
* N A . E
F F >
0 O
78-A 78-B

[1004]

H_H e  F
- LI
ACN N SN0 F F
O OH

78

[1005] JPIX1

[1006]  #550-mLf) [ & e 268 AN AEDCM (10mL) H1 1) 78-A (0.30g,0.94mmol) « (R) —1- (2,
4,6- = AEHE) 2 (0.39g,1.87mmol) N,N- 5% 2% (DIPEA) (0.61g,4.87mmol) I
HATU (0.71g,1.87mmol) - fEZ M N, i+t S SV /NIT o 1% ) VR -G V0 4, FHs T
EtOAc (50mL) H , FHIEFIFINAHCOs (2x) ML ATFINHACHEs » H4Na2S04 T 15 . TEIR 4 2 J5 » 18
it FHC e -EtOAc T JiE b AT (i Al A R o7, 45 21 52 3 (o[ 441K 78-B . LCMS-EST™ (/) :
[M+H]" s SEWIAE - 478
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[1007] D2

[1008]  &4550-mLH) [ Ji& 5 i - 2 N AE L (5mL) HH i) 78-B (0.4g,0.84mmol) AR AL B
(0.4g,2.2mmol) o ¥4iZ RN IB-S W INIRES0C AEL0 Bh 2 5 , ¥ RN IR SV 21 E0°C , I
PN INEEER (4mL) o JHNFE 27K (~5mL) , 3b 38 [ A, K Sei I 105, 23 2 54978 . 'H-NMR
(400MHz , & ffi-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,]J=
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 , & ff—d) 6-110.37 (tt,]=8.7,6.1Hz) ,~112.19 (t,
J=7.2Hz) ,LCMS-ESI" (m/z) : [M+H] S I{E : 464

[1009] St f579

[1010] L4791 il 4%

[1011]  (IR,4S,12aR) -7-¥# 56, 8- ~SAM-N-(2,4,5- =HAKF ) -1,2,3,4,6,8,12,
12a= J\Z -1, 4~ MR B IR FF (1,200 17, 2" ~d ] i -9 Pk e

[1013] &1

[1014]  2550-mL {1 5 JiS o3t A 265 A LEDCM (10mL) F11179-A (0.12g,0.32mmol) « (2,4,5-=
AL % (0.10g,0.63mmol) N,N-Z R P £ i (DIPEA) (0.20g,1.58mmol) FHHATU
(0.24g,0.63mmol) FEEIE N, B HE R MR G Y UM % R B A Y048 , R TEt0AC
(50mL) 7, I ATINaHCOs (2x) I ATHINHACT R 5%, I 4 NaoS0a 18  fE W 4 2 Ji , i@t i 2
Fi-EtOAcHIRE i AT Bl aifb ALY T, 15 21 2 3 BB A F 79-Bo LOMS-EST™ (m/z) : [M+H] ™
S - 524

[1015] JPIX2

[1016]  2550-mLA [ JEE K3 H 2 AN AETFA 2mL) HHI79-B (0.15g,0.29mmol) o fE =R,
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PRSI A 3053 b o MR G % I, 383 43 FHAEE 0AC FE0AC—20 % MeOH{'E A3t it i ) ek e
AR R A R AR, A3 B A T TH-NMR (400MHz , S )i~d) 811.70 (s, 1H) ,10.65-
10.18 (n, 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) - "F-NMR (376MHz , & {}i~d) 120.53--120.85 (m) ,~134.68-136.79 (m) ,~142. 26—~
14411 (m) .LCMS-EST" (/z) : [M+H] "SEJMA : 434

(10171 SZiiif5180

[1018] {5 W80l %

[1019]  (IR,4S,12aR) -N- (5-%(-2,4- —HKH ) -7-F246-6,8- 4 f(-1,2,3,4,6,8,
12,12a—)\&~1,4-M 10 F 5L Eng 3 [1,2-a:17, 2" —d] M E—9— F Tk iz

80

[1021] %1

[1022]  4550-mL ¥ [ B8t 4 2 A ZEDCM (10mL) 1 (¥180-A (0. 12g,0.32mmol) « (5-5-2,4-
THEER) H % (0.11g,0.63mmol) JN,N-— A % 2 % (DIPEA) (0.20g,1.58mmol) AHHATU
(0.24g,0.63mmol) « fEZ IR T, BiHE R BIR G W LIS K 1% S BB AWk 4, B T EtOAC
(50mL) H, F A AN INaHCOs (2x) A AIKINHACT 5155 , T £8NasS0s T FE R 4 2 J , 383t Fi e
Fi-EtOACHIRE i AT Bl a4 A Y T, 45 21 2 3 B [ 80-Bo LOMS-EST™ (m/z) : [M+H]™;
SEPIAE : 541,

[1023] JPIX2

[1024]  2550-mLA [ JEE Be i 26 A FETFA (2mL) H1iI80-B (0. 14g,0.26mmol) fE IR T , ¥
PE N IR A W307 B W 48 1% 9 T, i 1 FAEEtOAC FHEt0AC—20 % Me OHA'E Ay 35k B Vi ) 1k iR
R A A AR A, 13 B4 A 980 . 'H-NMR (400MHz , S 4)j—d) 810.46 (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

136



CN 111303152 A W OB P 124/173 W

(376MHz, & fi—d) 8-113.37 (q,J=8.1Hz) ,~116.37 (q,]J=8.0Hz) .LCMS-EST" (m/z) : [M+H]"
S AE - 451

[1025]  sjififsis1

[1026] {51811 il %

[1027] (IR, 3S,4S,12a8) -3~ 9726, 8-~ SN (2,4,6-ZHAHIE) -1,2,3,4,
6,8,12,12a~ )\E~1,4-#F W H 3 —EnEE[1,2-a: 17,2 ~d] MkIBE—9- F ik i

[1028]
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" 0
07 LiBHJTHF 4 OH
DAST/DCM Bkl ;
—_— —_——————
F N N
\BOC F \Boc
81-A 81-B 81e
|=Ph3 DIAD
THF, r.t.
81-D 81-E
H
(o) F,
/\ 0
S
- 0 0 NaHCO, N NP NP
~_0 N pRE—— Boc
o] EtOH/H,0 ~_0O .
[1029] O OBn °
O OBn
81-G
1) HCII= \&‘/\ 1) KOH
2) DBU/Tol 2)HATU ¢

81-H /:Q
F F
F B i 0 F
F F F NN F F
0 OH

81

HH
F\ﬁil‘/\
[0}

814

[1030] %1

[1031] Q/\IOO —mL ) 5] JES 58 I H 2 AN AEDCM (10mL) A AT81-A (1.0g,3.7mmol) o 5 MiyR A
YA HIZ0C BB HINN — 2 & FE = ALK (DAST) (0.58mL,4. Immol) 4R J5 , FEEW T, i
PRI RIS YN B Z IR A0V J1E10°C o 35 I AT INaHCOs (5mL) ¥ K SN R Ji » B
MRS FHEt0AC (100mL) FRE , FH M ATINaHCOs « 35 K Bevss , FE 4 NasS0s T LR 4 2 )5
T A 2L —E tOACAE Ao Bt v 1 Pt i it Al Ak i s 4, 43 181-Bo LCMS-EST™ (m/z) : [M+
H] ™S M{E - 274

[1032] PYR2

[1033]  25100-mL ) [5 JES 5 i 2 A FETHF (10mL) F1/#81-B (0.8g,3.0mmol) . fE-78C T,
P RORA YD - 1218 H AN ZETHF (3. 2mL, 6. 4mmol) FH 2. OM LiBHao SRS , f81% I SR
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G, FEAE I N3N RS W I B VR G FEt0AC (100mL) A% , 7K 1818 1
A (B H2) FEPIAE 733 2 J5 , FEtOAc R HUKME L 73, ¥ P M E WL 7 6 5 K BR3%
H-22NasS0s 1 FEWR 45 2 J5 » 38 1 A8 FH O Jt—E tOAC AR g 4l Jid Y 1y bRt (2,38 i A b Bk 43 4 » 15
FI81-C.LCMS—EST" (m/z) : [M+H] "SIl : 246

[1034]  DUE3

[1035]  £5100-mL ¥ 5 Jis B v 3 A #E THF (15mL) H11%81-C (0.57g,2. 3mmol) =K KB
(1.3g,5.1mmol) FIARZE — IV iz (0.55g,3. Tmmol) « SR & K S N TR-S A HZ0°C , [8] i
T o 1) SN TR B ) 1 4 b in N AR R R — ¢ A IR (DIAD) (1.0mL,5. Immol) o 7E % i
N P FE RN IR A Y ARG 2 S, 388 O e —E tOAC A i i i ) Bl £ 3% 410 ik
R, 13281-D. LCMS-EST™ (m/z) = [M+H]"SZMME : 375.

[1036] JDIR4

[1037]  [181-D(0.8g,2.1mmol) 7EEtOH (40mL) 1 B ¥ -F I — 7K A ik (0. 6mL) o K [ o7
BEMINFART0C, R 43 /N o AR SRR 22k 2 5, W4 I8, 15 2181 -E . LCMS-EST"
(m/z) : [M+H] " SI{E : 245,

[1038] PYES

[1039] 25 100-mL Y [& & B8 o 2% N AE B (TmL) 1 HI81-E (0.49g,2. Ommol) F181-F
(0.7g,2.0mmol) o [a] J VRGP IIATE/K (Tml) H B BREREEN (0. 34g,4. 0mmo1) SR )5 , 7
FIR N SR AV %R A FEL0AC (50mL) FkE , 3£ F7K (2%) sk . FHEtOAC
(1x) ZEBUK MRSy AW &, T4 (NasS0s) FF34s Y FR81-GH T F— & h ik
E i — 4k  LOMS-EST" (m/z) : [M+H] " SZI{E : 573

[1040] JDIR6

[1041] 25 100-mL A B R RS H 268 A #E4AN HC1/ Mkt (11mL) *FAI81-G (1.1g,1.9mmol) »
G AR T, THE N ARG LN  EIR G 5, 43 211 . 0g I H [B4A o 4 3% Hh (8] 44 F1DBU
(1.3g,8.8mmol) ¥ T HIZK (10mL) H K 1% R MR SN 110°C, [FII $ R /N o 7 4
Z 5, Ik Af H O e -E tOAcAE i Bt VR A BRIl €4 35 2E A R R ), 15 #1181 -H. LCMS-EST™ (m/
z) : [MHH] "SRR 413,

[1042] JPIRT

[1043] 25 100-mL ¥ 5 JE e ) 2 A FETHF (5mL) FIMeOH (5mL) H[J81-H (0.56¢, 1.4mmol) .
[a] R SR A N IN KOH (4ml) o 88 )5, 7R Z MR N 3 1% R SR A 0 1 /N o JE it i IN
HC1 (4mL) ¥4 [ RV A IR  FEIR A 2 S5, A 5R R 5 H R (3x) FLZ8 K KR I — 2. 2,
4,6~ = H R H % (0.2g,1.3mmol) N,N- "5 ZfZ (DIPEA) (0.41g,3. Immo1) FIHATU
(0.48g,1.25mmol) ¥ T-DMF (10mL) H . fEZ i T » FiFE % BIR A W2/ M) B ZIB &Y FHEL
OAc (100mL) R , FHHLFNFINaHCO3 (2x) HEAINHACT (2x) Peidk » H HZNa2 S04 15 o 7R 4
2 J5 8t S B -EtOAc AR i b AT o R Al A4 5, £5 31I81-T . LOMS-EST™ (m/z) : [M+H]"
S - 542,

[1044] JDIX8

[1045] 25 50mL A & JEE e A 258 NAETFA (3mL) A i [ MA81-1 (0.31g,0.58mmol) o 7 =i
N PR R MR G300 B AR IR G 2 )5 5 il FHEt0Ac-Me OHI #E i b i A% 8 3k 24k K 47
51, 15 24 -& 481 . 'H-NMR (400MHz , 5 4/i—d) §10.29 (s, 1H) ,8.31 (s, 1H) ,6.65 (dd,J=8.7,
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7.5Hz,2H) ,5.05-4.75 (m,2H) ,4.65(d,]=5.6Hz,2H) ,4.11(d,J=12.2Hz,11) ,3.83 (t,]=
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 f}j~d) 6-108.98 (t, J=8.2Hz) , -
112.03 (t,J=7.2Hz) ,~168.00.LCMS-EST" (m/z) : SLMIE : 452,

[1046]  Sizjifi 5182

[1047] AL S WI820 i %

[1048]  (1S,3R, 4R, 12aR) -3~ -7 846, 8-S AAN-(2,4,6-=HR ) -1,2,3,4,
6,8,12,12a~ )\ 1,4 HF I B3 e 35 [1,2-a: 17,2 ~d] Ak mE—9- F ik

[1049]
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HH

H HH o . g
HH o 5 N
A /< DAST/DCM .N """ ’( bl e N \OH
N o— B\ R O— - F Boc
HO Boco Bog
s2A BE 82-C
(0]
H H
:”_/ é:C LN
PPhs, DIAD
THF, r.t.
(o]
X o
+
~© A 0
[1050]
o] OBn
82-F
HH
1) HCl=— % e
- N
2) DBU/Tol H

[1051] &1

[1052] 25 100-mL A & i e 2 A ZEDCM (6mL) F1f182-A (0.6g,2. Immol) o f e M IR &4
AHIZE0C AZ 1S H I ADAST (0. 35mL, 3. 0mmol) o 4R & , FE =35 N, bk S S IR S Y L/INS o s
ZIRE Y HE0°C o W DA AT NaHCOs (5mL) ¥ K M o SR & B [ S IR &) FHE t0Ac
(100mL) #i B , F M0 A1 INaHCOs R K BE ik » H ZNaoS04 T4 . TEIR 4 2 J5 , il ik fd FH & e -
EtOACHE e i v (1) PR (i 24 R R ), 15 2182-B. LOMS—EST™ (m/z) : [M+H] " {HE : 274 .
[1053] JPIX2

[1054]  #5100-mL ) [5] JES B3 o 28 NAETHF (10mL) H¥182-B (0.4g,1.5mmol) . #E-78°C T,
P ROVRA YD - 1218 N ZETHF (1. 6mL, 3. 2mmol) FH12.0M LiBHao SRS , f81% ) S R
E R, FEAE I N B RE 3N AR S W I BEIR A ) FHEt0AC (100mL) % , F 218 i A
K HoJBUH) AEW A B 5, FHEtOACZE UK 42 73 , 4 W B LG 536 FF » /KPR % , IF
ZENaoS0s 15  AEWR A 2 Ji5 , I A8 FH O bE—EtOAC A e i v () POk e i 4l Ak 5k R 4, 15 2
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82—C.LCMS-EST" (m/z) : [M+H] " iMI{E : 246,

[1055]  DUR3

[1056]  #5100—mL ) [ JiE e 3 ALETHF (10mL) H1f182—C (0.25g, 1.0mmol) « = %5 L Bk
(0.59g,2.2mmol) FIARAE — HEE Y % (0.24g,1.6mmol) 2R )5, ¥ e MIBR SR HIZE0°C, [4]
IR o 1) 2 S TR S 18 18 b N ADTAD (0. 44mL, 2. 2mmol) o 7E %6 T , Bk I B VR & 93
W AEWRAR 2 J5 IS AT FH O bt -EtOAcAE Ay I ViR 1) PR e 1% afi A 7% R 4, 15 31182-D LCMS-
EST" (m/z) : [M+H] Sl : 375,

[1057]  JDIR4

[1058]  [f182-D (0.35g,0.9mmo1) 7EELOH (20mL) Ht BI¥A ¥ H I — /K A fifF (0. 3mL) o & o
BEMINFART0C, R FHE 3/ N o AR SRR 22k 2 5, W4 I8 15 2182-E . LCMS-EST"
(m/z) : [M+H] " SI{E : 245,

[1059] JDIX5

[1060] 25 100-mLf¥ 5 JiS Be il 2 A AE LB (TmL) H1)82-E (0.21g,0.87mmol) FI82-F
(0.3g,0.87mmol) . [\l R BREYR AW IAALE/K (Tml) HH R BR S48 (0. 15g, 1. 7Tmmo1) SR )5 ,
TR % N B R MR A W) A K% IR E Y FHEt0Ae (50mL) Fk , 3F 7K (2x) ¥k . A
EtOAcEEHUKYEL 4y K B WL 736, 158 NazS0s) FI 4 HHP) F82-GH T F — 2B 1l i
Bt alifh . LOMS-EST" (m/z) : [M+H] " SEIE : 573

[1061] JDIR6

[1062]  #5100-mL [ 5 JEEsif 2 A AEAN HCL/ Pkt (5mL) H1(K82-G (0.49g,0.86mmol) .
RIG AR T, THE R NAIR G L/INS o EIR G S5, 43 310 . 4g 1 H [B1A o 4 3% 1 8] 44 FIDBU
(0.6g,4.0mmol) ¥ T H & (10mL) H K 1% R MR SN 110°C, [FII $ R /N o 7 G
Z 5, Ik Af H O e -E tOAcAE i it VR AR BRIl €4 35 2E A R R ), 159 $1182-H. LCMS-EST™ (m/
z) : [MHH] "SRR 413,

[1063]  JPDIRT

[1064] 25 100-mL A & &S e o 28 N ZETHF (5mL) AIMeOH (5mL) H1#¥82-H (0. 2g,0.49mmol) .
SRJE S TEE IR I R B AP LN GBI I IN HCL (1. 5mL) 4 [ B VR A P Ak o TR
G, kR E WK 3x) LA K HHRE—F.2,4,6- =H K H M (0.15g,
0.95mmol) \N,N-— 5 A2 Z % (DIPEA) (0.31g,2.4mmol) FIHATU (0.36g,0.95mmol) ¥ FD C
M(10mL) /o FE W N, B HE1Z O SR A P02/ N 1% 7R A4 FHE t0Ac (100mL) FRE , M AN
ffJNaHCOs (2x) I FIHINHACT (2x) BRI, IF H 2 NasS0a T8  FEM 4 2 ) , i85 I & J5-Et0Ac
fRRERRE bRk s Al A 4 5, 75 3182- T LOMS—EST" (m/z) : [M+H] "Si2li{E : 542,

[1065]  DUE8

[1066] %5 50mL A5 JE e b 2 AFETFA (3mL) H ) S Bi4)82-1 (0.22¢,0. 41mmol) o 7E I
N PR NAR G300 B AR IR G 2 )5 5 il FHEt0Ac-Me OH #E i b i A% 2 3k i A0 K 470
51, 15514k 54182 . 'H-NMR (400MHz , & 1i—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 , &(1/i—d) 6-108.98 (t,J=8.2Hz) ,~112.03 (t,J=7.2Hz) ,~168.00.LCMS—
EST" (m/z) « SEH - 452

[1067]  SEjif5183
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[1068]  fb 54830 il &
[1069]  (IS,4R, 12a8) =3, 3~ —R-7-F2 -6, 8- “URN-(2,4,6- = 9FKF ) -1,2,3,4,

6,8,12,12a~ )\&E~1,4-HiWH I M3t [1,2-a:1",2 ~d] it BE -9 F ik i

[1070]
LiBH/THF
83-A 838 83-C 83-D
o)
o}
—_—
PPhs, DIAD
THF, r.t.
o}
0 x o}
+ o S
[1071] el 0
O OBn
83-6 83-H
1HHCI = 3% 1) KOH
2) DBUITol 2)HATU
83-1
TFA
:
83-J &3
[1072] D1

[1073]  Z5100-mL i 13 JEE B 358 A\ £EDCM (20mL) H11¥183-A (1.0g,3. 7mmol) B e N VR &

Y H120°C 2B i ADess-Martinid fllige (1.8g,4.2mmol) 285, fEEW T , i HE B
BEWMS/INE ARG 2 S5, 1B A# FH O 5 —E tOACAE Jyde i Vi 1 RS € 1% 4 Ak vk 44, 153
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83-B.LCMS—EST" (m/z) : [M+H] "SEI{E : 270,

[1074] JPIR2

[1075]  25100-mL 1[5 KM A 25 A FEDCM (15mL) H [183-B (0.85¢, 3. 2mmo1) o ¥4 [ BV
WA HIZE0C B8 N ADAST (1.5mL,11.3mmol) %R J5 , FE & T, P bk I MIR-& 40 1%
BZIR AWV HIE0°C o i I FINaHCOs (5mL) ¥ K 2 M. o 58 & » 4 S VTR A9 FHEt0Ac
(100mL) #4i B , F M0 A1 INaHCOs EhK BE ik » H ENaoS04 T4 . 1R 4 2 J5 , il ik 4 FH & e -
EtOACHE e i v (1) PRk (i 2 A Ak R 0 15 21183-C. LOMS—EST™ (m/z) : [M+H] " SEA : 292,

[1076]  JDIX3

[1077]  Z5100-mL ¥ 5 JiS 53R A 265 A AETHF (6mL) H11183-C (0.44g,1.5mmol) . fE-78C T,
P EZ R SR W) o 1818 s I N AETHF (1.6mL, 3. 2mmol) HH 2. 0M LiBHso 2R 5 , 181% I N R
G, FEAE I N RES/N RS W I BEIR A HE0AC (100mL) % , FE 218 hn A
/K it He) « FEPFE 2 B8 2 )5 FHEtOAC K BUK ML 77 Hﬁﬁﬁﬁm%\/\ﬁ,ﬁﬁﬂdﬁ%%,#
ZNaoS04 T 1  AEWR A 2 J » 3B A FH O B —EtOAC A i i vk () sk (o ik i Ak ik ), 15 5]
83-D.LCMS-EST" (m/z) : [M+H] "SZilI{H : 264

[1078] DUR4

[1079]  45100-mL %) 5 JiE e 268 A ZETHF (10mL) 1 f%83-D (0.17g,0.65mmol) = 7 B Bk
(0.37g,1.4mmol) FIARAE — HEE W % (0. 15g,1.0mmol) 2R )5G , ¥ [ NIBR SR HI 2 0°C, [4]
IR o 6] S S TR S b 188 Hb i ADIAD (0.28mL, 1. 4mmol) « EZS IR N , P b e B V& it
o AEWAE 2 5 835 FH O be—E tOAC A o e I v 1y BTl € 1 4 AL B s W 15 2183 -E . LCMS—
EST" (m/z) : [M+H] "2 ME : 393,

[1080] PYRS

[1081]  [f]83-E (0.25g,0.64mmol) ZEEtOH (20mL) H AV H in N — 7K &k (0. 3mL) . ¥ %
FEIRE PN TOC , [F I F b 37N o 7RI SRR £ Wl 2 J5 , iR 4 I8, 75 £183-F . LCMS—
EST" (m/z) : [M+H] "SZi{A - 263

[1082] JDIR6

[1083]  45100-mL ¥ [B i e i 2% N AE 4 (TmL) H83-F (0. 18g,0.69mmo1) F183-G
(0.324g,0.69mmol) . [a] ) MR & HH IIATEK (TmL) I BRIR S84 (0. 12g, 1. 4mmo1) -8R
Ja » TEE IR T % R MR &I R K %R A W) FHEt0Ac (50mL) 8 , I F/K Pk - H
EtOAcEEHUKYEL 4y K B WL 736, 15 NazS0s) FFI 4 HHP) F83-HH T F — 2B 1l i
HE— P4l JLOMS-EST" (m/z) : [M+H] ™S4 : 591,

[1084] JDIRT

[1085]  #5100-mL [ [ JEE e i v 28 N ZE4N HC1/ B¢ (3.8mL) 11183 -1(0.4g,
0.68mmol) AR5, FEZ ML T, T HE S BIVR G W1 /N  FEW A 2 J5 » 15310 . 35g 1 H TR o 1 1%
A4 AIDBU (0.51g, 3. 3mmol) Y& T H 4 (10m L) 3 o ¥ iZ R N IB S W INFE110°C , [ 4
PEV/NET AEIRYE 2 5 5 33 A FH LBt —E tOACAE 9l JB v ) RUek e v Alifb 7% R , 19 3183~ 16
LCMS—EST" (m/z) : [M+H] " SZI{E : 431,

[1086] JDIX8

[1087]  £5100-mLK [ JES B o 2 N AETHF (5mL) #1MeOH (5mL) HHf83-1(0.2g,0.47mmol) »

] S SRS IMAIN KOH (1. 4mL) <8R J5 , 72 3 NP 1% R MR S /N o 8t iIn A IN
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HC1 (1.4mL) K¢ S BVR-B VIR - FEMRAR I, R AR 5 W 2R (3x) FL2 K KR —F .
2,4,6-=H AW ENZ (0.14g,0.91mmol) N,N-— F K3 2 i (DIPEA) (0.29¢g,2.2mmol) FI
HATU (0.35g,0.91mmo1) ¥ F-DCM (10mL) H o EZ I N, % R MR G P2/ iz IR 54
FHEtOAc (100mL) %%, ML ATFINaHCOs (2x) L FIFINHACT (2x) ik , 7 H ZNaoS04 T4 . 75
WAE 2 Ja i O E-EtOAc R e b ) A€o i 44k R 47 5, 75 3183 . LCMS-EST™ (m/z) :
[M+H] S 4E < 560

[1088] JDIX9

(10891 25 50mL I & JiE e A 268 N AETFA (3mL) A i [ M #183-7 (0.18g,0.32mmol) o 7 =i
T BeFE R BIR S Y305 Bl AR G 2 I, 181 FHEtOAc—Me OHP A JI - ) 4 €4 3 4l AL FH A7)
51, 15 3 5 E A E AR A A 483 . 'H-NMR (400MHz , 54.4/i—d) §10.29 (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 , G 4/5-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,]=226.7Hz) .LCMS-ESI" (m/z) : SZM{H : 470.

[1090]  Sjififs84

[1091]  {L&Wu84M il &

[1092]  (1S,2R,4S,12aR) -7T-¥H-2-F -6, 8- —5FA-N-(2,4,6-=HF FEH ) -1,2,3,
4,6,8,12,12a- )\E~1,4-HF W H 3 —mnE 3t [1,2-a:1",2 ~d] MLHE -9 FF ik i

[1093]
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HQ 4 H Q@ wHo HH o HE P
DMP o Tebbe 3] { Ha N {
N ( (R N\ <O_ N\ o— - \ o—
\Boco_ Boc Boc
84-B e D
84-A
Q 0
HN HH
H H £ "'ru/Nw
LiBHy/THF o) N
N o - . Boc ©O
Boc PPh;, DIAD
THF, r.t.
84.E 84-F
o
HA oY o
B N \NH & ~_° SN o
- Boc = 2
O OBn
84-G 84-H
[1094]
I‘H H 0
N \ -
NaHCO; Boc N o™\ 1MNHO= %
EtOH/H,0
2 O 2) DBUITol
o OBn
o1 84-J

1) KOH TFA
_— N B ——
2)HATU ¢ H
F F

[1095] %1

[1096]  #5100-mL i) 5 JiE e 268 A ZEDCM (20mL) F1fK)84-A (1.6g,5.9mmol) o Kf 2 Wi Vi &5
WA ZR0°C Z2 N ADess—Martinid fllihe (4.9¢g,11. 7Tmmol) AR5, FEE MR T , i FE M
TRE W3/ AEWR YR 2 S5, L FH e -EtOAC A Ay ik i Vi I bR 3o € 1 4l Ak ik v, 15 39
84-B,LCMS-EST" (m/z) : [M+H] "5 MI{E : 270,

[1097]  JPIR2

[1098]  #A4100-mL ¥ & JEE o8 i 265 N AETHF (30mL) H1(¥)84-B (1.3g,4.8mmol) o K S BV &
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s EN20°C . 1598 1 in A Tebbei 71 (FEH 2K H10.5M,19.4mL,9. Tmmol) 4R & , FEE W, 3

Pt SR A2/ N o K 1T APV HEN0°C o 3 N AT NaHCOs (5mL) ¥ K J B o 75 23 T

PR S VR A 154> b, i i ik v sk YiE . FHDOM (2x) R IE DT o 78 B 2S5 ik 4 & 3 1)

JEVR, I8 FH O e -EtOAC AR o Bl Bt v ) ROk € 1% 4l b 7k R 40 , 49 3184-C LOMS—EST™ (m/

z) + [MHH] TS IE - 268

[1099]  DUE3

[1100]  [84-C (0.9g,3.4mmol) fEEtOH (20mL) A K174 ¥ (FAN2M ) H AP /C (0. 18g)

TEHe T, PP IR A 3/ N i I R e sk VR A, FF IR G B, 79 3184-D o LCMS-EST" (m/

z) : [MHH] "SR IME - 270,

[1101]  P4R4

[1102]  £5100-mL A [B JE e 2 A AETHF (6mL) F1f#784-D (0.9g,3. 3mmol) . fE-78°C T, ¥

PEZ RN IR S A8 8 1 i A ZETHE (13 2mL, 26 . 4mmol) FH 2. OM LiBHao SRS , 18 1% N R

ST, A SR T HERE3 /N AR5, FIEtOAC (100mL) 6 Fe [ S VR A4, I 1848 b hn Aok

O H2) o FE I AH 2 B 2 J5 s FHEtOAC UK 47 9?4#%%#%*&%&/\/\94:,%7@%%%,%

ZNaoS04 T 1 AL GG 2 J » 3B A FH O B —EtOAC AT i i vk ) s (o ik i Ak ik ), 15 5]

84-E,LCMS-EST" (m/z) : [M+H] " MI{E : 242,

[1103] JPDIX5

[1104]  £5100-mL Y [ e 3 ALETHF (15mL) H1f84-E (0.4g,1.66mmol) = 75 L Bk

(0.96g,3.6mmol) FILLZE — F LV i% (0.39g,2. Tmmol) 4R 5 , B R NIR S WA HIE0°C, 4]

IR o 1) ROV IR S b A8 18 4 I ADTIAD (0. 7mL, 3. 6mmol) o 7E 2538 T, Fi k&2 S VR & it

W AEWRAR 2 J5 IS AT FH O bt -EtOAcAE Ay I ViR 1) PR e 1% 4l A 7% R ), 15 31184 -F . LCMS-

EST" (m/z) : [M+H] "S2il{E - 371,

[1105]  P3Re

[11061 [1]84-F (0.55g,1.5mmol) EEtOH (20mL) HF A H I — /K& i (0. 3mL) o [ 37
REVINEARTOC, AN R 3 /N o R I R R 2 AR 2 J5 , 4R I , 49 3184-G . LCMS—EST"

(m/ z) : [M+H] "SI - 241,

[1107]  JPDIRT

[1108]  #5100-mL A9 5 J& B 285 N7 £ (10mL) H1184-G (0.35g,1.4mmo1) F184-H

(0.5g,1.4mmol) . [A] e SyR A ) i e b in A 727K (10mL) H Bk ER A (0. 24g,2 . 8mmo) -

RJE RN B R IR G YIS 2R A ) FHE t0AC (50mL) ke, 3 FHK (2x) ¥

FHEtOACZERUKYER 7 s B B WL 53 & 9, T8 (NazS0) FEIR AR AP F8A-TH T F — D

e it — Atk . LOMS-EST™ (m/z) : [M+H] "SEZHE : 583

[1109] JDIX8

[1110]  £5100-mL F [ & 6 i v 3 A 7E4N HC1/ M % (8. 2mL) Hf84-1(0.84g,

1.4mmol) ARJG , FE IR T, W EE S NVR AW/ AEWR GG 2 J5 , 1530 . T4g ) b (A 4K o %

(A4 FIDBU (1. 1g, 7. 2mmo1) ¥& 1 F 2K (10mL) H o W% S W TR B P In#EE110°C, [F] I i 1

/NI AER AR 2 5, T S O B —E tOA e A o i i) PR €838 44k Bk R P, 159 31847

LCMS-EST" (m/z) : [M+H] "SZM{E : 409

(11111 2PIR9
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[1112]  45100-mL ) [ JEE 52 o 2 A ZETHF (5mL) FIMeOH (5mL) 1 )84-7 (0.4g,0.98mmol) .
) [ B2V P IININ KOH (3. 0mL) o SR J5 , 72 2 T i HE % R NIR &P 17NN o 38 iV IN
HC1 (3. 0mL) ¥ S ST S PR A,  FEWR 4 S5 B AR M 5 R (3x) 28K IR I — 2
2,4,6- =% EH I (0.32g,1.96mmol) N,N-— 2 F I Z % (DIPEA) (0.63g,4.9mmol) 1
HATU (0.74g,1.96mmo1) ¥ T-DCM (10mL) HH o E I N , T HE % SR A Y2/ N R ZIR G4
FEt0Ac (100mL) #F% , F Y AIFKINaHCOs (2x) HEANINHACT (2x) Pk , IF H 4 NaoSOs 1 . £
WAE 2 5 W H O -E tOAc B RE e b (14 A €8 1 a4 R 47 )5, 45 3184 -K . LCMS-EST™ (m/z) :
[M+H] " SEMME - 538

[1113] 10

[1114]  #550-mL K [ JEE e 25 N AETFA (6mL) 1 f184-K (0.5g,0.93mmol) . fE = I8 T, $i
PRI VR A Y3054 AE W4 2 )5 5 38 i FEtOAC—MeOHA R i b A A € 1 4l Ak KL 40 Jof , 75 5]
484 . 'H-NMR (400MHz , S 4/i-d) 810.37 (s, 1H) ,8.28 (s, 1H) ,6.65 (t,J=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 , 5 1/i—d) 6-109.24,-111.98 . LCMS-ESI
"(m/z) « SZINAH - 448,

[1115]  SEjif5185

[1116] L& WI851 il #%

[1117]  (6aS,7R,11S) -1-¥2%-2,13- % -N-(2,4,6- = AH &) -6,6a,7,8,9,10,
11,13-)\E-2H-7, 1 1-HF W FF BEmb g 35 (17,2 4, 5]k EE - [1, 2—a] B 24—3— 1 ki
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COOEt COOEt COOEt
J N"'H NIS "'H\ BuySnH, AIBN “H 1) Hp, Pd/C, HCI

) DMSOH,O . ”\I--“ _ NT» 2) Boc,0
YT > -
PH e Ph HO B

85-A 85-B 85-C

COOEt COOEt COOEt

‘w4 CICSOPh H Bu,SnH il LiBH,
_ Negoo  HX _ N. ABN N.
HO PhOSCO

85-D 85-E 85-F

2) Etoj(%f:\io i NaHCOG
__PhthNH__ N O OBn 8 _
PPhg, DIAD " 3) HCI
HH
COOEt T s N
2) 2,4,6-F;BnNH,, HATU, DIEA N0 F E

[1118]

(11191 &1

[1120] {55 T, $#4:85-A (1100mg, 3.855mmo1) ZEDMSO (6mL) A17K (0. 75mL) 5 1A , [7]
ISF I A N-T 5% FE E WV i (885mg, 3. 934mmol) o 7E 27N 2 J5 , N 5 41 R N— R B5E H01 T WV
(88mg,0.391mmol) , H-7EZE I T I HE1S BINIR AW . 5/ B R #1154 H
EtOAcH Bt , I FH10% aq . NasS20395 ¥ Flaq . NaHCOs IR TR TR &4 (~1: 4V &) ¥eigk, R G
FA7K (5 — 26 257K) Pk . £ HHEtOAC R BUK MR 73 Z Ja , A ML o & 51, 1% (Na2S04) FFK
5 o 38 1 O b -EtOA A il it v PR st £ 3 44k 5k 454, 15 #185-B . "H-NMR (400MHz,
CDC13) 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
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(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/
z) : CisHos INOs ) [M+H] " FHi8{H : 430. 15 3L 1E : 430.0. .

[1121]  JPIR2

[1122]  FF100°C F, i F-85-B (993mg,2.313mmol) JAIBN (305mg, 1.857mmol) A1 ="T &S 4k
% (1392mg,4.799mmo1) 78 F 2K (15mL) H VAR - 7E2/N 2 J5 s Mz R NIR B R H 2 =
5, FAEtOACH RS , £ F K AL /K B35k - £ FEtOAC R BUK R o 2 I » B8 WL o & 5, T
(Na2SO04) JF¥ 48 o 38 15 F e —E tOAC A A e Byl 1) DR el 335 4l A b ik A 9 » 19 31185-C. 'H-
NMR (400MHz ,CDC13) 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,J=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" (n/z) : C1sH26NOs ] [M+H] "8 i1
304.2; SLIME :304. 1,

[1123]  JPDIX3

[1124]  FEH SRR, i HEAEEtOH (25mL) H185-C (725mg, 2. 39mmo1) F120 % Pd (OH) 2/C
(351mg) H7E ZIMEHE (0.9mL) H 14N HC1IVR AW L2/ 2 J5 , I 8 R ROV A4 » H R 4
JETR - LCMS—EST" (m/z) : [M+H] PR E : C1oH1sNO3: 200. 133 SLIE - 200 . 1. £EW R AW 5 FH 2K
(x2) 2k 2 5, fE =R T HFEAETHE (15mL) 7% R F1Boc20 (720mg, 3. 299mmol) , [F] i}
HIAN,N-— 5355 2, i (DIPEA) (1.2mL,6.889mmol) o 7E1/NKF 2 )5, FK B e I N TR -S40
FHHEtO0Ac (x2) ZHL . 7E /K EEBA WA 2 )5 , ¥ -6 FF B 2B T8 (NaaS04) k4 . 18
T8 FH O B -E tOACAE 9 W I fR) ek (3% (f Lash) 44k ik 240, 15 3 S 30 A ie 7 55 ) 140 IR
EWIH185-D . "H-NMR (400MHz ,CDC13) 84.42-3.97 (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,]J=9.5,7.1Hz,3H) .LCMS-ESI" (m/
z) : C15HaeNOs 1 [M+H] FHI2AH : 300. 25 SLMME : 299. 7

[1125]  JDIR4

[1126]  #E0°CF,[A85-D (568mg, 1.897mmol) AIALIE (0.25mL,3.091mmol) £ETHF (5mL) H )
VR N SEUBRAC B R G (0. 3mL, 2. 169mmo) , FAR PR P2 A AR IEPEY i . 2£0°C R ~ 3053
Bl J5, I A AL E (0. 3mL, 3. 709mmo1) FIELAR AR FH BRI (0. 3mL, 2. 169mmol) - 7E0C
1.5/ FIFEE IR T 1N 2 J5 IR IR G, R 5 R T ELOAcRIZKH 727 B R
JEZ G, Fll~0. 1N HCL ¥ A1) NaHCOs7K i 5 A1 R 7K e v A AL 53 o 1E FHE tOAC A UK 14 2%
5 Ja B E FHIA ML 7 T8 (NaeS04) ki o 18t A8 FHE t0Ac/ T bE A o Bl It v A R Tk £
Peaifh ik 44, 153 385-E . 'H-NMR (400MHz ,CDC13) 87.47-7.37 (m,2H) ,7.30 (t,J=6.9Hz,
1) ,7.11(dd,J=8.0,4.0Hz,2H) ,5.54 (dt,J=9.0,4.9Hz,11) ,4.50 (dt,J=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) - LCMS—EST" (m/z) : Ca2H30NOeSF) [M+H] "FH i 8 : 436, 2 SilIME : 435. 8.
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[1127]  PDIE5

[1128]  FF100°C F, i $85-F (602mg, 1.382mmol) JAIBN (182mg,1.108mmol) A1 ="T H Sk
% (608mg, 2.096mmo1) 75 H 2K (8mL) H IR A - TE 1/ 2 5 RS Z R BV A4 » 44 %
RPN TELOACHT, 5 7K R #h 7K el o 7E FHEtOAC R UK ME S 4y 2 )5 ¥ & FF A L4y
T-J8 (Na2S04) FF G - LAAE FHE tOAc/ T b AF ot i i B i (3 20 A0 Bk R 40 , 19 31 5 e %
PR VR A 011 85-F o 'H-NMR (400MHz ,CDC13) 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) : C11H1sNO4f¥] [M=C4Hs+H] "FRi&{H : 228 . 15 SZIMH -
227.9.

[1129]  JDIR6

[1130]  ¥485-F (420mg) F4lift, FEAE0C N HEAETHE (1. 5mL) H () 44K 85-F , [RlIS hi A
FETHF (1.5mL) H1f{)2.0M LiBH4o FES B2 J5 , fE IR FHFZIB G LT/, 3 HAE = iR
TN FAMAAETHE (1. 5mL) F1 2. 0M LiBHao £E 35 R 237N 2 5, N 53 4M K £E THE
(3mL) FHA2.0M LiBHa, H858FEAS BIRITR AP0 ~ T2/} o FEO°C R PR Z MR &9, Rl
218 In N K, 35— 25 /K # B, FHEt0AC (X 2) REBU™= 4 - K RE B /K evse , & 96, T8
(Na2SO04) JF 948 o 38 15 F e —E tOAC A A e Byl 1) DR ol 0335 44 b 5k A 0 » 19 31185-G . 'H-
NMR (400MHz ,CDC13) 84.12 (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) : CoH16NOsf¥) [M—C4Hs+H]*
HB{H:186.1;5ZM{E :186.0.

(11311 PIR7

[1132]1  {E0°C¥s, 3t +E85-G (198mg, 0.820mmol) A% 2 — FI L W fi% (200mg, 1.359mmo1) A1
PPh3 (488mg, 1 .861mmo1) ETHF (10mL) A [, RIS M ADIAD (0. 36mL, 1.828mmol) - fE0°C
3070 B Ja s FEE i N FZIR G LT/ W4 S BOVR A4 s 2 i -Et0Ac/E A
e Tt VA B SE f k Ali Ak Bk R, 15 BI85 -1, e B e A AR A4 . 'H-NMR (400MHz ,
CDC13) 87.82(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" (n/z) : [M+H] "B i1 : C21H27N204: 371 .2 ;5K
MAE :370.8.

[1133] JDIX8

[1134]  fE=E T, A185-H (270mg,0.729mmo1) ZEEtOH (12mL) o {978 W 3 i AN K & ik
(0.145mL,3.083mmol) , HAETOC N HFE1F R KA - /£ 1. 5/NI 2 J5 MBS R H1 20
C, 3 H Bk (30mL) ¥k , 2 JGFE0C R it L/INS o I I8 IR B H IR AR UET - K 7k R
F-CHaC1 o7 -3 i ARG 25— BE AN IR TR o o IR 46 75 B R IER - 72 =R R, Pk 585-1 (257mg,
0.742mmol) FAZE7K (3mL) FIEtOH (3mL) H1fKJNaHCOs (131mg, 1.559mmol) VE& IR A4 . £ 1718
2 5 Bz IR S KR RS, 3F FHEt0AC (x2) A HX . 72 /KB A 2 5 B A HLAHU
It T (NazS04) FH R4 o [ 5R RPN FECHoC L2 (2mL) HH IR ¥V NN TE —RE K¢ (6mL) H 74N
HCLl . FEZ IR T 1.5/ J5 , BV Ok 4 91 5 RS2 K% 2100 C s, Fi BE sk R P Al
DBU (0.6mL,4.012mmo1) 7EFF 2K (5mL) H VR A fE 1N 2 J&5 » I\ 53 #MMEIDBU (0 . 3mL,
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2.006mmo1) , FEFE100°C T HFFEZIR AW /I AR RAEZIR G 2 5, i1t i FEtOAc—
20 %MeOH/EtOAcE A3 it 7 () R 3k €6 0 4 AL 7% 434 , 73 21185 J - 'H-NMR (400MHz , CDC13) &
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,
1H) ,5.10(d,J=9.8Hz,1H) ,4.44-4.28 (m,3H) ,4.23 (t,J=13.0Hz,1H) ,3.99 (ddt,J=
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-EST" (m/z) : C24H27N205/] [M+H] "BE1EAE : 423 . 2 5 S -
423.3.,
[1135]  JPIR9
[1136]  ZEZiE N, #HE85-T (214mg,0.507mmol) £F THF (4mL) FMMeOH (4mL) 5 [RIIR &4 , 7]
IFANACIN KOH (1. 1mL) o fE3043 8 2 J5 , 4 I NV A Pk 4 2 ~ LmL, FJIN HC1 (~1.2mL) /R
1, I HER KB, 2 J5 FCH2C L2 (20mL x2) ZEHL A T I ZEHU) T (NaoS04) JHik 4 , 15
FFHNE - LCMS—EST" (n/z) : C22H23N205 [M+H] "BE R4 : 395. 25 L : 395. 3
[(1137] HFZE N, BFFHEER (199mg,0.505mmol) 2,4 ,6- =@ A& HF &% (130mg,
0.807mmo1) FMHATU (304mg,0.800mmol) £ECH2C12 (6mL) H FIVE &4 , [F] I NN, N—-— 5 7R
% (DIPEA) (0.62mL,3.559mmo1) - TE307 Bl J& » W4 IR MR &9, FH I iR R TELOAC
Elﬂ FHHSAIFINHICL /KR (x2) AT NaHCOa7K A (x2) FH R K Bk o 7F FHE tOAc R HUK 14
Vo= HWW% WL 36 I T4 (NaoS04) IR 4E o 83 FHE t0Ac—20 % MeOH/EAE ¥k
ﬂmia@ Pk 3% (flash) 2i b5 24, 43 85-K . 'H-NMR (400MHz ,CDC13) §10.40 (t,J=
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,CDC13) 6-109.15 (dq,J=15.0,7.5,7.1Hz,1F) ,~111.85
(t,J=6.8Hz,2F) .LCMS-ESI" (m/z) : C2gHa7FaN304f¥] [M+H] “FRiSH : 538. 2 SEMIME : 538. 3,
[1138] 510
[1139]  fE=JH T, K85-K (187mg,0.348mmol) ¥ T =4 4/ Bml) , FEE =R FHiHE . 72
NI 2Z 5 Bz s R 46 , -8 7R W7 T CHoCloH o 72 FHO L IN HC1 ¥Rz 2 )5 H
CH2C12 (x2) ZEHUKMEL I3 KA WL 536 FF 1) (Na2S04) FF 4 o 8 i {8 FHECH2C L2 1
CH2C12-20 % MeOHAE Ayt Btk 1) i e 1S 2l AL B s 4, 159 21 150mg (96 %) AL & 4085 . 3 ik A\
A (10mL) Hh 8 45 d i3t — b alifb Ak & 9185 , 19 16 A 485 'H-NMR (400MHz ,CDC13) 612.09
(s,1H) ,10.39(t,J=5.7Hz,1H) ,8.36 (s, 1H) ,6.74-6.48 (n,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 ,CDC13) 6-109.23 (ddd,J=15.1,8.6,6.0Hz,1F) ,-112.02 (t,J=6.9Hz, 2F) .LCMS—
EST" (m/z) : CooHa1FaNsO4f [M+H] " FE 8 1H - 448. 25 SEIME - 448 .3,
[1140]  SJif5186
(11411 {LEH861 il &
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[1142]  (1R,3S,4R, 12aS) ~7- 2 H-3-F 36,8~ 4 f0-N-(2,4,6-=HIFKF ) -1,2,3,
4,6,8,12,12a— )\ & 1,4l H 3E kg dF[1,2-a:1",2 ~d ] MR -9- H i

H
[1143] Nj‘/&;f: . :
O OH

H
86
COOMe —
NG NIS : N BusSnH, AIBN
(N w .
N).H. DMSO,H,0 HO b o N7
Ph I~ _Ph Ph
86-A 86-B 86-C
COOMe
COOMe . COOMe
Y Ho. PA/C. HCI wy  -Dess-Martin § ' _Tebbe's H
1) Ho. PdIC. At ~ BT N
o - N, 0] Boc =
<SG HO' Boc Boc
86-D 86-E 86-F
OH Q
COOMe
Hz, Pdr’C "rH LlBH4 hi'iH PhthNH N
N, . PPhs, DIAD
Boc Boc 3 N HO
[1144] 86-G 86-H Boc
86-1
1) Ho,NNH,
o\ COOE .
20 AN A, - NaHCOs HH
— NTY” TOEt 1) koH
O OBn 85 i ‘g:{\ ) N
3)HCI N N 2) 2,4,6-F4BnNH,, HATU, DIEA
4) DBU Ho b L,
86-J
HH F HH i i
HH LSNP
Ny N TFA H
H A No s
N x o0 F F H O F F
O OBn O aSH
86-K

[1145]  BR1

[1146]  7EI N, ##£86-A (10.160g,39.48mmol) EDMSO (52mL) F17K (6. 5mL) (I ,
[7] B o0 AN-R35% FFTT5E SV Ji (8. 888g,39. 50mmol) « FE3043 Bl 2 J& , Wi 1 €4 ¥ S N i &0
EtOAcHE B, 3 A AN AINaHCO3 7K VA 11K « 10 %6 NaoS203 7K VA 1 Al 5 7K HE 155 « 7E FHE tOAc A HUK 1
Hor ZJe AT LGS 59 T4 (NaoS04) FFR G - I LA F e -EtOACE e i 1) PRk
Rk Al b R A, 19 3 2 A G E R 86-B. 'H-NMR (400MHz ,CDC13) 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
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(m,1H) ,1.91(dtd,J=14.1,4.0,1.5Hz,1H) ,1.42(d,J=6.5Hz,3H) .LCMS-ESI" (m/z) :
Ci6Ha1 INO3 (1) [M+H] "EE I8 : 402 15 S MIME : 402. 0,

[1147]  DYR2

[1148]  {E100°C ~,#%4£86-B (12.468g,31.07mmol) fHE — 5 T i (AIBN) (4.082g,
24 .86mmol) Al =T IS4 (18.047g,62.22mmol) 7E FF 4 (150mL) T HIVE M . FE30 73 B 2.
J& ¥R BRE VI F R E iR, FHEtOACH RS, FF /K N EE 7K Be % « FHEtOACZE UK M 7 , %
AL G, T8 NazS04) FE s - 18 1 A8 H O e -EtOAcAE e B i Pk (B 4 AL ik
YK , 75 886-C. 'H-NMR (400MHz ,CDC13) 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,1H) ,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) : C16H22NOsF) [M+H]*
FRAE :276.2; 5 ME : 276 1.

[1149]  JDIX3

[1150]  ZEH S5 T, $68E86-C (4.187g,15.21mmol) AIZFELOH (100mL) 7 (£120 % Pd (OH) 2/C
(1.022¢g) FI7E —REkE (5. 7mL) AN HCIHFIVR AW 121 .5/ 2 J5 , ik Y e BV A4 IRk
TR ALK TR R S W R IL AR Z Ja , MR AR AT T — 2 JLCMS-EST" (n/z) : CsH14NO3
f) IM+H] AR 172, 15 S2ME 172, 1.

[1151] R RV EF R ILZE K 2 f5, fE iR N B FEAETHF (45mL) H B 7% R P Fl1Boc20
(5.712g,26.17mmol) , [F] B RN, N- S A FE 2 f% (DIPEA) (8mL,45.93mmol) - £30%r 2 J& »
W I TR A P K W B 9 FHEt0AC (x2) ZEER . 75 AR PRI B NI 2 )5 , B A FFHI 2K L)
F-J5 (Na2S04) FFEI 4 o 18I A5 FH O bt —E tOAC A B i v () Dok 8 15 4l AL B R ), 19 2186-D
'H NMRJG i 5 7 Jie s S M 44 (VR &4  "H-NMR (400MHz , CDC13) 64.20 (d, J=7.6Hz, 1H) ,
4.19-4.10 (m,2H) ,4.08(d,J=3.5Hz,1H) ,3.72(s,3H) ,2.74 (d,J=5.6Hz, 1H) ,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-ESI" (m/z) : C13HoaNOsfK) [M+H] TG AE : 272. 2 S2iME : 271.6.
[1152]  JDIR4

[1153]  ZEO°CHIBH , P HE86-D (1659mg, 6. 115mmol) £FCHaCl2 (35mL) H (K VAT » [a] ISF 23 it
I ADess-Martinid itz (5.183g,12.22mmol) . FES 81 2 Ja , FE IR P ZIB &) 72
NI Z 05 B RSB A AR UK FR A A, KK, I U8 o D8V T AN NaHC O BE 3%, T
J (Na2S04) FFHAE o 3B 8 FH Lt -EtOAC VR e It v ) DR (5 4tk 5% 4, 19 1I86-E. 'H
NMR £, 3% 55 73 9 ol g 2 S 49 448 o 'H-NMR (400MHz ,CDC13) 64.43 (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=4.3,1.9Hz,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) .LCMS-ESI" (m/z) : CoH12NO5H] [M-CaHs+H] FE R : 214 . 15 3L MME : 213.8.

[1154]  DYRS

[1155]  {EO°C T, $i#:86-F (528mg, 1.961mmol) £ETHF (12mL) H f I3 , [5) I i hn 6 /R 2
(7.9mL,3.95mmo1) 1 [1J0. 5M¥) Tebbe i 7V Wi - TE AN Z J& , (i #s L s i 12 12 st FHE £ =
T FAE I N HEFE2 5/ o FEO C RIS H , T htE S TR &4 5 [R s 38 sk /N Ca o N o AT )
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NaHCO37K RV K N o E N % VR A FHCHoC Lo R B 3T AE S IR R IR 1504 2 )5  AE 15 2
VR I i E A v A, I R CHaC Lo ik B U o 75 70 S U8 VR I I AP 43 2 & » FHCHaCl 2
REBKEL 7 BB WL &6, T15 (NaoS04) FFIR 48 o JE R 1 F L ke -BtOAC A i v 1)
PR e R Al AL TR A, 15 BI86-F  'H NMRYE 1 55t 7% 7 P e % 5 49 28 « "H-NMR (400MHz , CDC13) &
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,J
=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-ESI" (m/z) :
C14H22NO4 ) [M+H] "BRIR{H - 268. 25 LA : 267 .6
[1156]  JDIR6
[1157]  #EHS 5 F i #E86-F (333mg, 1. 246mmol) #1120 % Pd (OH) 2/C (53mg) 7EEtOH (5mL) H
MR A4 12304 Bh 2 Ja , I IR AW, FF IR A8 JE , 13 31186 -G o 'H MR ik 52 7 1 i e 2% 5
F47 . 'H-NMR (400MHz ,CDC13) 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" (n/z) : C14H2aNOff] [M+H] "B IR A : 270. 25 SL{HE : 269. 7«
[1158]  DYRT
[1159]  ZE0°C N, #HE86-G (336mg, 1.482mmol) £E THF (5mL) H ¥ ¥ ¥ , [ 15 in A\ £E THF
(1.5mL) H[J2.0M LiBHao fES3 802 J5 , fE =M TR G FE2/N 22 5 s I AN TE
THF (1.5mL) F1 2. 0M LiBH1o FE21/NEF 2 55 I F3 AN AETHE (3ml) H1 2. 0M LiBHso fE %
I3/ 2 J5 , FE35°C R INFAZ IS IR 187N o i S TR A WA E 220°C , 3 7K /)N o L
X £ FHEt0Ac (x2) ZHUR A Y5 » K R HLY 5 K EEE:, &, T8 (Na2S04) FEkk4s .
M fE F O e tOAc 1 B (1% 26 1k 5% x4 , 75 3186 -H. "H-NMR (400MHz , CDC13) 64.95-4.09
(br,1H) ,4.05(s,1H) ,3.82(dd,J=11.5,7.7Hz,1H) ,3.76-3.69 (m,1H) ,3.66 (d,J=
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/z) : C13H2aNOsf] [M+H] FEiBAE : 242. 2, SZME : 241 .7,
[1160]  DUES
(11611  FFOCHIWEH, HiFE86-H (218mg,0.903mmol) AR — FI gk i% (218mg, 1.482mmo1)
AIPPhs (535mg , 2. 040mmo1) 7ETHF (10mL) H 1 , [ I I ADIAD (0. 40mL, 2. 032mmo1) - 7E0
TR0 82 Ja , 7E Z I FHFEZIR S W19/ IR 40 S SR &4, H i8R F 2 ¢ -Et0Ac
A e It VPR R o 3 4 Ak AR R W, 15 386-T . 'H NMR {2 7 I b Jie 56 5 #g 44 . "H-NMR
(400MHz,CDC13) 67.82 (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) : C21H27N204f#) [M+H] "FH iR 1H
371.2; 5L IHE :370. 8,
[1162]  JPDIR9
[1163]  #EZE K, 186-1 (319mg,0.861mmol) ZEEtOH (12mL) H i3 i A 7K & ik
(0.17mL,3.494mmol) , FAETOC B H i FEAF BRI 721 . 5/ 5 Bz IR & W% H)
20°C, I H Bk 25mL) Fike, 2 JEAE0C FHiHE L/ o i yEZIR G, FH IR A IE W W TR AR
Vs T CHaC oM 3 308 DA i 5 — LE ANV P 9 o o R 45 15 21 (1) I8 - 73 B R i . LCMS-EST™ (m/

155



CN 111303152 A W OB P 143/173 1

z) 1 C13HosNoO2H) [M+H] FRIS{E - 241 . 2, SEIME : 240. 9,

[1164]  TEXMZ SRR R 2 5, fEEE T H M %85-1 (300mg,0.866mmol) Fl
NaHCO3 (150mg, 1 . 845mmo1) #£7K (3mL) FEtOH (3mL) FH VRS 4 . 2E2/ NN 2 5 , % IR &)
F/K ke FE FEt0AC (x2) 22 78 FI/K BRI AU J5 , A FLZE B & 3F, 115 (Na2S04) FF
WRAR - 1 5% R TECH2C L2 (2mL) HH ¥R IDNAE 845t (6mL) 194N HC1. 7EE R R 1.5/
2 )5 BV BOR G655 AL R R AE100°C R, B RE7R ¥ AIDBU (0. 65mL , 4 . 347mmo1) 7
FAOR (6mL) H VR A - 7E /N 2 5 5 I 3 #RIDBU (0. 65mL , 4. 347mmo) , FH:AE100°C T F
PEFEZIR B A LN 2 5, N B AM#IDBU (0. 65ml , 4. 347mmol) , FAE100°C F , #tHF 1% IR
G TH2 .5/ LIRS W) FCHC LA B, 7 AL 3mL I IN HCL 7K Be i o W A AL 5>
F-4E (NaoS04) FEUAE - 118 FHEt0Ac—20 % MeOH/EtOAc 1 A3 Jit v ) Bk o 1 a4k 5k 420
#55186-J . "H-NMR (400MHz ,CDC13) 88.09 (s, 1H) ,7.70-7.62 (m,2H) ,7.37-7.27 (m,3H) ,5.48
(d,7J=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) : C24Ha7N20s ) [M+H] " H B {4
423.2;52ME - 423 .2,

[1165] 10

[1166]  fE=IE T, $##£86-] (83mg,0.196mmo1) 7ETHF (2mL) FIEtOH (2mL) H FITEAH , [F i
JININ KOH (0.4mL) o 7E3043 % 2 J& , 4 s SR A 40 FH /K B B 5 5 FHCH2C 123t 5% - TEAE 7K P 2
43 FIN HC1 (0.45mL) b2 )5 , FHCH2Cl2 (x2) ZEHU™ W) -6 FF B 2B 45 (Na2S04) FFIK
45, £ R R - LOMS—EST™ (m/z) : [M+H] "BE &R : CooHasN205:395. 25 S : 395. 2.

[1167]  ZEZ 3R, MR (69mg, 0. 175mmol) 2,4, 6— =% A FF £ % (42mg, 0. 261mmo1)
ATHATU (106mg , 0. 279mmo1) FECH2C12 (3mL) H VR A4 , Rl B AN, N-— R N 3 £, #% (DIPEA)
(0.25mL,1.435mmo1) - E307 Bl 2 J& » W4 IR MR &9, I W TR R TELOAcH , YR AN)
NH4C1 7K (x2) B AN INaHCOs/K W (x2) FER 7K 5% o 7E FIEtOAc AR B K ME e 4 2 ) » ¥
PFE HLLR 76 T8 (NazS04) Fie 4 o i3t £ FHEt0AC—20 % MeOH/E t OACAE i it ¥ (1) R
Al AR W, 15 386K . 'H-NMR (400MHz ,CDC13) §10.40 (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, ]
=10.0Hz,1H) ,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=11.4,7.1,4.7,2.4Hz,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-NMR (376MHz,CDC13) §-109.14 (ddd, J=
15.2,8.7,6.2Hz,1F) ,-111.86 (t,J=7.0Hz,2F) .LCMS—-ESI" (m/z) : C29Ha7F3N304 ) [M+H] “H
WA :538.2; SLME :538. 1

[1168] 11

[1169]  7EZE T, 486K (61mg,0.113mmol) ¥ T = L& (2mL) H o 7E LN 2 )5 W1
Wl , R AW T-CHoCl o S E FHO . IN HCLYER AW Z )5 » FHCH2C1 2 (x2) REEUK 2L 7y
YA WL 65 T8 (NazS04) FFHc 4 o 188 148 F 7E CHaC12H 1 CH2C12-20 %6 Me OHATE 9 e it ¥
(R i Al A TR 4 15 246 & 4186 . 'TH-NMR (400MHz ,CDC13) 812.02 (s, 1H) ,10.40 (t,J=
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5.7Hz,1H) ,8.35(s,1H) ,6.63 (t,]=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,CDC13) §-109.22 (ddd,J=15.1,8.7,
6.1Hz,1F) ,-112.05(t,J=6.9Hz,2F) .LCMS—ESI" (m/z) : C22H21F3sN304 /] [M+H] " FH it {H .
448 .2 SEPIE - 448. 3,

[1170]  SZjifs87

(11711 i -5—2 2 VY & - 2H- b R — 3 1) il 2%

<|3 OH OH
CeCls, NaBH, H,, Pd/C
IO W O Wl O
NHCbz NHCbz NH;
(+-) (+-)

[1173] %1

[1174] ¥ (5-FHAQPU A -2H-ME IR -3-2%) 2 2 R I8 (740mg, 3. Ommo 1) A LA (TTT) L
KA (1.12g,3.0mmol) 7E20mL H BEH VAR A H 20°C , 28 5 o L in A A AL 8h (120mg,
3.2mmol) oK MR EPIFEQC R FHEAS 73 B, SR J I 248 I\ ImL %) A R K, B 1R =
T R 3 /NI o 4 S MR A4 3 B AE /KR & bt 2 T8, FFK K AH 2R B 3 — U e, 42
HARRR 2T B GG IR A VARSI ER BT, i vE , e, Fhd i P 1% (0-100%
EtOAc/ T Je) Atk R, 15 2 HA B - (3R, 5S) —5— 2 JE DU S —2H-ME g —3-3) 2 Jk
R 15 . "TH-NMR (400MHz , & 4/i—d) 67.39-7.26 (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, 1H) . 143 H A1
A e A A

[1175]  JPIR2

[1176]  [a))ifizl— ((3R,5S) —5—F Fk PU & —2H-RH MR —3—3ik) 42 5k FH 8% " /i (290mg, 1. 16mmo1)
7E5mL 1: 1DCM: EtOHH (¥ NN 10wt % Pd/C (255mg) « £ ERE 1A T HEiZ RS 18
NI FEr e I g g e A R A, A WE S IR G DR RN L 15 2 -5 -2 AR DU A -
2H-E iR -3, FEAE R P AT -

[1177]  SZjiif5)88

[1178] AR 14488

[1179]1 7 (2R,5S,13aR) -N- (3-F -2 A H &k) 8- 2 -7,9- =4 18-2,3,4,5,7,9,13,
13a—/)\&~2,5- M W H FEMEEF (17,27 :4, 5] kBRI [2,1-b] [1, 3] A 44— 10-F k%

ljOH i i cl
: AN
[1180] W”fﬁ
N e,
0
HoO OH
88

[1181]

[1182]  DLBMLTALE W15/ 73, H G-F-2-F L) F AR E -8R 3E) H il &
A H88 . 'H-NMR (400MHz , & 4fi—d) 610.43 (br s,1H) ,8.34 (br s,1H),7.32-7.24 (m,2H) ,
7.02(t,J=7.9Hz,1H) ,5.36 (d,]=9.4Hz,1H) ,5.30 (s,2H) ,4.70 (d,]J=6.0Hz,3H) ,4.24
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(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-EST" (n/2z) : Ca1H1oC1FNsO5ff] [M+H] "BEIEAE : 448 . 115 5L
f#:448.2.

[1183]  sijiti 5189

[1184]  fL &8I il %

[1185]  (2R,5S,13aR) -N- (2,5~ UK H &) -8-F24E-7,9- " 4(-2,3,4,5,7,9,13, 13a-
J\A-2, 5-HF WG E 3 (17,27 24, 510 IE [2, 1-b] [1, 314 A4 24— 10— ek iz

HoH o F
z \¥/\N S H
[1186] N S0
H o OH F
89

(11871 BALTAL A5 F73, 46 T (2, 5- 92 3E) A RN (A4 2 50) F el 4k,
£ 9189 . 'H-NMR (400MHz , 5 {/j-d) 610.32 (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-EST" (m/z) :
Co1H19FoN30s g [M+H] BRI (H : 432. 14 SZ{E - 432. 2,

[1188] s f5]90

(11891 b &H90H] il £

[1190] (IR, 4S,12aR) -N- (352~ %A F ) -7-F256-6,8-—%(1(-1,2,3,4,6,8,12,
12a~ )\ -1, 4-HF I F B M IR (1,200 17, 2" ~d ] i -9 Pk ik

. 0 F
£ N7 N/\©,CI
H
[1191] HN X0
O OH
90

[1192]  DLRALFAL A P41 J538 46 F B3-S —2- =& R ) F AR (2,4,6- =H K 4L)
FH i 1) 43 A A 990 . 'H-NMR (400MHz , 5245 —d) 89.22 (s, 1H) ,8.79 (s, 1H) ,7.39-7.28 (m,2H) ,
7.06 (t,]=8.0Hz,1H) ,4.89 (s, 1H) ,4.70-4.56 (m,3H) ,4.06-3.83 (m,2H) ,3.04-2.88 (m,
1H) ,2.77(s,1H) ,1.97-1.58 (m,6H) .LCMS—ESI" (m/z) : C21H19C1FN304f¢) [M+H] "3 8 (H
43211555 ME - 432. 2,

[1193]  SLjtifs91

[1194] LGV &

[1195]  (IR,4S,12aR) -7-$2%-6,8- & MK-N-(2,3,4-=HFEHF ) -1,2,3,4,6,8,12,
12a—)\&E 1,4 F 3L ke JE[1,2-a:17,2° ~d ] it e -9 F Bk i
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H H
3 N7 N/\©:F
H
[1196] %‘t/\\ 0 F
O OH
91

[1197]  DISBL TS AL 54, 8 (2,3, 4- =) B E (2,4, 6-=F L) H
fiz ) &AL & 191 . 'H-NMR (400MHz , 5 15-d) 610.25 (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) : C21H1sF3N304 ) [M+H] “HHip {4
434135 5L MME - 434 .2,
[1198]  Sjifs)92
(11991 {LEH9211) il &
[1200]  (1R,4S,12aR) -N- (4-F-2- 9 AR IL) -7-#23L-6,8- —%(fX-1,2,3,4,6,8,12,
12a—)\&E 1,4 F L ke JE[1,2-a:17,2° ~d ] it e -9 F ik fi%

o F

HH
=S oG R
N H
[1201] 3 N0 cl

92
[1202]  DIRALTALEWAL T7i%, T (4-S-2- =50 3k B IARE (2,4, 6- =5 K H)
FH iz 1) 45 A & 492 . 'H-NMR (400MHz , 54 4/i-d) §10.28 (s, 1H) ,8.41 (s, 1H) ,7.29 (s, 1H) ,
7.11-6.95 (m,2H) ,4.85(s,1H) ,4.57 (s,2H) ,4.22(d,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) : C21H19C1FN304FF) [M+H] "3 i&
fH:432.11; 55 MME :432. 2,
[1203]  Sjifs)93
[1204]  fbA54930 il %
[1205]  (1R,4S,12aR) -N- (2-5(—4,6- —H K H &) -7-#235-6,8- "% 18-1,2,3,4,6,8,
12,12a~ )\&E-1,4-Hr W HF 2 0kmE I [1,2-a: 17, 2" ~d ] kP -9 FF Pt fi

o F

H H
- N N
3 g € F
o)

OH
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93

F

F N F
e
BrIj\ CuCn, Pd(PPhs), "h BH3.DMS HzN’jij\
ci F cl F = N
X godot
HATU o I

93-A
H H T i
PN NS0 c F
O _OH
93
[1208] PYRI1

[1209] 25 5mL I fCHe /N A 28 N 2-7R-1-3-3, 5- %K (540mg, 2. 4mmo1) AL IV i
(436mg,4.87mmol) DU (Z=ZEFE B 48 (63mg,0.05mmol) , 254}, 342/ &S [0l 3 1) Ho
I SmL L S FIDMF o« FEL10C R, I 3 1) 5 48 18/, H O BR L B A B, FH IR FHO -
INH10H : NH4C1 (aq) PEdc Pk, 5% LiCl (aq) Yok PR FER K BB IR S8 5 A HLAHZ it
PR AR, 3 I IR o 0 PO €0 389% (100% O 2iA R A, 15 3)2-5-4, 6- — K
H IS . "H-NMR (400MHz , 54.4/5-d) 67.13 (dt,J=8.0,1.9Hz,1H) ,6.93 (td,J=8.5,2.3Hz, 1H) .
[1210] JPIX2

[1211]  [[)2-50-4,6- —HE A (210mg, 1. 2mmo1) £E2 . 4mL ) THE 1 VA W n N 2Ml -
DMSTETHF (0. 6mL) H VAR - FE RN FE T 2 R BIR G P18/ N, S BT A I 5
B VA T 3mLI THE A, A EE0°C, /NI NHCL K 6MIE W (aq) » HA3 %78 & 90 & B30
I35t NIRRT EIR A HE0°C , 3 FH4AM NaOH (aq) AbFH . FHDCMEALHU/K AH , 48 i R B T
E A HLIAE, 108 T 4 s i (0-10 % MeOH/DCM) 4E4L R 21, 155] -5 -4,
6— _F A L) F . "H-NMR (400MHz , & 45i—d) §6.95 (dt,J=8.3,2.1Hz,1H) ,6.76 (td, J=
9.4,2.5Hz,1H) ,3.94(d,J=1.9Hz,2H) .

[1212]  BPR3F14

[1213]  fE=iE T, $i#E93-A (74mg,0. 11mmol) « (2-5K—4,6- & #3L) B % (48.5mg,
0.27mmol) JHATU (100mg, 0.26mmol) FIN,N-— R L% (0. 1mL,0.57mmol) £F ImLH) — &
Fot TP AV TR LN, BRI 38 LOMS W 82 3] 93-A 58 45 1 2k HL.93-BIE ik« IIATFA (0.65M) , JF7F
FIR AR FEZIE AW U, BB 0N ImL A DMF o 4R J5 , ¥ 4 S SR A4, FE i il % HPLC
(ACN/H20+0. 1% TFA) 4ifk. , 15 24k & 4793 . 'H-NMR (400MHz , DMSO—de) 610.41 (t,J=5.7Hz,
1H) ,8.33 (s, 1H) ,7.41-7.26 (n,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) ,
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1.43(d,J=10.4Hz, 1H) .LCMS—ESI" (m/z) : C21HisC1FaN304fF) [M+H] FE i E : 450. 10 ; SEPAE
450.2.

[1214]  SCjitif5194

[1215]  fb &R 494

[1216]  (1R,4S,12aR) -N-# F J-7-#23-6,8- —41%-1,2,3,4,6,8,12,12a- )\ A ~-1,4-
HRP RS kg 91 (1, 2-a: 17,2 " —d] Atk -9 HH ik i

H o i
=goae
H
[1217] %i‘/\\ 0
O OH
94

[1218]  DLRA T EWA1I J7i, ff FOR L H AR (2,4, 6- =3 0h) H I Hl &b &4
94 , 'H-NMR (400MHz , & 1/i—d) 610.37 (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-
EST" (m/z) : C21HaiN3O4f] [M+H] FE i1 : 380. 16 ; SZIMHE : 380. 2.

[1219]  SEZjif5)95

[1220]  F3- (1, 3- AU MIeiph—2-25) L) —2-F 2 =3 [2. 1. 1] D ke—2- R A
T H&95-AFN95-BI] i 4%

HO
it e’ y\@ _ 4 HPLC _
V
N, DIAD, PPh, B Lux Cellulose-2
Boc

+h) ¢h)

(@)
28 08
N 5 =
ij(:%/ Bj Bocc)
95-,

[1221]

B
95-B

B2} IAEMB Kb

[1222]  JPIE1

[1223] [ ARy R H)3- G AR) —2-F A =3 [2. 1. 1] ki —2- R R T s (285mg,
1.34mmol) = ZRFE (425mg, 1.62mmol) FILRZK — FF LV % (240mg, 1.62mmo1) 7E9mL THF+H
[0 °C AR I B R 3R R — A BiE (0.35mL, 1. 8mmol) 7 ImL A THE H fR 95 W o 18 1% S
REYTHEE =, W90 8, 78 AL RE k4, il PLig (a1 (0-25 % Et0Ac/ Cke) 4l
1, 13 2 2 AMEER A PR3- (1, 3- =AMk —2-48) S —2-% 8 =¥ [2.1.1]2
Y- 2R AL T TiE o LCMS-EST* (/) : C1oHosNoO4ft) [M+H] R84 : 343 . 2, Sl : 3428

[1224] JPIR2

[1225]  j@idF-HHPLC, fELux Cellulose-2fF b, f#f H Z FE Vet , 7 & b e 3- (1,
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3— AR T eIk -2 JE) F L) —2-% 4% (2. 1. 1] E-2- R R AU T 8 (655mg,
1.91mmol) , 52 5 X w4k & 45 U H F- 14 95-A BB — P iitig) A195-B (B —Pefiiig) X%

T-95-A: 144mg, 98 % ee (L Rf SARAL A1) o XF T-95-B: 242mg , 49 % ee ((4a%f STARAL 22 A
) .

[1226]  Sjitif5]96

[1227]  fb&496 1 il %

[1228]  (IR,3R,11aS) -6-¥24E-5,7- 5 M-N-(2,4,6-=FOKH ) -2,3,5,7,11,11a=/N
S-1H-1, 345 FEJEMERE FE (1, 2-a  MEg 3 [1, 2-d] n s -8 H ik iz

o 0 F
= - N \ N
[1229] HN N0 F F
@] OH
96
0
= Et
EtO O @ . NaHCO4
0
N NHoNH, O oBn B
N, & -
BO% Boc 2) HCI
3) DBU
’ o)
V;i/\“ DG 1) KOH
[1230] NG S0 2)HATU, DIEA
5 OBn 2.4 6-FBnBr
96-C
m /IB TFA W /\:i
O OBn
96-D
(2} AR £ %)

[1231] IRl

[1232]  |a)HR[E]4A95-A (141mg,0.41mmol,98 % ee , A KN4 Wt STARAL 52) 7EImL I 2, B ) 1
WA KA B (0.5mL,10.3mmol) , FAETOC R $ii £ 187N, #5321 A 048 X ST AR 11196~

Ao B I It YR R e[ A, W e D8V, HAE A o AT
[1233] 3582

[1234]  FE=IE T, HiFEAH96-A (0. 41mmo 1€ H)) ~96-B (430mg, 1. 25mmo1) FIHkK R & &N
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(69mg, 0.82mmo1) 7E2mLI¥) /K F2mL I 2, B H (R AP0 18/INI , F J5 g I MLV A 40 FH /K W R
HZIRAER D 2R OFEF A I G YA LR RS T8, LU, W46 B R &2 (222mg)
BT 1. 5mLDOMH , IO AE R8T (4mL) HH4N HCL, FHAE I R H 907 8l ZIR &
Wa T, I SR RILZ K AES0C TR, il H A2 6mL Y FF B b (1 FH 5% R 4 AIDBU (0. 3mL,
2.0mmo1) 9073 %F . S8 J5 » K S VR S WD AERE S A 4 , FFad i PR £ 1% (0-10 % MeOH/DCM) 4§
1, 15 31096-Co LCMS—EST" (m/z) : CooHoaN205 1 [M+H] "HE i 1H : 395. 16 5 5L : 395. 2.
[1235] JDIX3
[1236]  #E% 30 R, $iHE96-C (112mg,0.28mmol)  IME E AL AT /K VA (1mL) 4mL H B Al 4mL
THE VR A A3/ NS, B BB A Y0 F & e e, @ i i N IMEUH S KIS IR AL , FE0%
AN S &b rh S IR AN T8, L uE, R A R IR g AE LS T TR
J& KR AW RIFAEL . SmLIIDCMH , FE i N = 402K % (62mg, 0. 38mmol) JHATU (220mg,
0.58mmol) FIN,N-— P Z % (DIPEA) (0.15mL,0.86mmol) « fE G N, P HEiZ R MIR &)
271N, 43 2196-D, HAE A AT T — 2
[1237]  DIR4
[1238]  f =54 BE (1.7ml,22. 2mmol) AU EIR H 13738 25 SR 1 A5 96 -DIAH I BV
HAERE N HFZR SR EY905r 8 A8 )5 , TN ImLIIDME , 4 I MR A Pk 4 2~ 1mlL , i
JEFE BT 1 #HPLC (ACN/7K+0. 1% TFA) 44t , 15 Bk 54196 CR A5 AR 1L 2%) o 'H-NMR
(400MHz , DMSO—ds) 610.45-10.35 (m, 1H) ,8.39 (s, 1H) ,7.23-7.09 (m,2H) ,4.67 (dd,J=
12.6,4.8Hz,2H) ,4.53(d,J=5.5Hz,2H) ,4.20(dd,J=11.9,3.8Hz,1H) ,4.05-3.95 (m, 1H) ,
2.96-2.88 (m,1H) ,2.16(d,J=7.0Hz,1H) ,1.97(d,J=7.0Hz,1H) ,1.68-1.60 (m, 1H) ,1.53-
1.45 (m, 1H) .LCMS—EST" (m/z) : C20H16F3N304f#) [M+H] BB E : 420. 123 SEPAE : 420. 2,
[1239]  SEjifs|97
[1240]  {LEHWITIVI &
[1241]  (1S,3S,11aR) -6-$H-5,7- S fC-N-(2,4,6- =F FEH ) -2,3,5,7,11,11a—»~
S-1H-1, 3- M WP A EmEmE FE (1, 2-a Mg 3 [1, 2-d ] ik e —8— FR it i

o F

HH
i NN
N AN 4
[1242] N o F F

O OH
Y%t TR F R 4n
97

[1243]  DLRALTAL A 9610 J7 7%, A8 T 4R 95-B (49 % ee , AR FILANT AR 22) AE X
I S A A R S ) R 1] 4R 95-A, il 64k 4097 (49 % ee , A FN LA N SEARAL ) o 'H-NMR (400MHz
DMSO-de) 610.39 (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,1H) ,2.19-2.14 (m,1H) ,1.97(d,J=8.3Hz,1H) ,1.65(dd,J=10.4,7.9Hz,1H) ,
1.49(dd,J=10.5,7.7Hz, 1H) .LCMS—ESI" (m/z) : C2oH16F3N304fK] [M+H] FEiRAE : 420. 12 ; 521
18 :420.2.

[1244] )i f5]98
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[1245] b &H981 i &
[1246]  (IS,4R,12aR) -3, 3~ "9 -7-F24:-6,8- S fU-N-(2,4,6-=H A H ) -1,2,3,4,
6,8,12,12a~ )\E~1,4-HF I B3 e 35 [1,2-a: 17,2  ~d] A mE—9- F ik

RN 1 i
PN N
[1247] NSNS0 F
H

O OH F
98
o)
HE L D HHY 2)
I N E
o" DMmP »»'J\o/ DAST
HO" N‘Boc N‘Boc
H H
- 98-B 98-C
7N 4 T 2
. % OH  Mitomobu @‘“N:ﬁ NH,NH,
F N, N ]
Boc F ‘Boc ©
H H
98-D 98-E
[1248] HH o 6) NaHCO;
Fy- NH, OO NANHCI F= s
N, P 8) DBU/MeOH
F 5 Boc O O
0] O‘Bn
98-F 98-G
0O
HH ; HH T i
e PN o MO R s A
L FNC H -
FATT L 10) HATU, g H O F
\Bn O OH
o 11)TFA 98

[1249]  JPIR1

[1250]  ££98-A (0.5g,1.87mmol) ¥ F-DCM (20mL) H1 , FE7E /S T EIZE0°C . 818 H I A
Dess-Martinid Mike (1.59¢,3. 74mmol) « FEE I T, FEZIR A W2/, FINa2S203/NaHCO3
(7:1) MR KR (160mL) 47K, 338 3P4 B BT 24 B9 o FIDCMAE UL I 6
047 LI 23 RO B TR D W45 . 3 it 11020 96 MeOH/ DOMA B I 1 Hie € it f L7
¥, 153 %98-B. 'H-NMR (400MHz , 5 4/i—d) 64.34-4.05 (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) : C13H19NO5#) [M+H] BRI {E : 269 . 13 ; SLMIME : 270. 78,

[1251]  JpIR2

(12521  FFOC I, i FE98-B (504mg, 1.87mmol) FEDCM (15mL) = F VA VR - 0] S W VR &5 4 v i
BIDAST (Im1) o 7 S IR T BEFEIL B2 5 40 S IR 2 474 H11R 220°C o A2 1 3t I A L I
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NaHCO3 (10mL) « K5 1% 78 & 4 FHDCMAE B UK , H 28 Na2S04 T4  FEMR A < Jm » 1 i P i 0
50%EtOAc/ D ARaifb iR AW, 15 £98-C ., "H-NMR (400MHz , & f}j-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 , & {/i—d) 6-91.72--93.99 (m) ,~113.65-—115.98 (m)
.LCMS—EST" (n/z) : C13H1oF2NOaf¥) [IM+H] “FHiB A : 291 . 135 SZIMI{E : 291 .55,

[1253]  DUR3

[1254]  7EO°C N, il $EAETHF (20mL) F1f¥)98-C (476mg, 1.634mmol) , Al in A ZETHF (2. 4mL,
4.8mmol) H1[1)2.0M LiBHao fSVRA W 2 i, FEHFEA/NS o VKK R BVRE W, 3 H
EtOAc FMEFIINH.CIF RS (i HS —28Ho) o FE 43 B A 2 5 » BB WL o SR K ek, 18
(Na2S04) FH 4 - 5 98-DITAH P 4 4% IR JFAE AT 7 — 28 1 . LOMS-EST™ (/) : C12H19F2NOs ¥ [M
+H] BRI - 263. 13 SZIIE < 164. 10.

[1255]  DUR4

[1256]  fEO°CHIMsH , B FEAETHF (10mL) H1198-D (1.634mmol) &R — HEL L JiZ (0. 36g,
2.4 5mmol) AIPPh3 (0.855g,3.26mmol) , [ B JIADIAD (0.642mL, 3.26mmol) - fENIANZ )5,
EO°C R I FZIBA 305 %, SR R 7E Z i N 1 FE 16 /N o K H FHE tOAc A A1 NHAC 1
B AEBFED 3 Bl 2 J5 , 1 38 H A4, 90 BS P A o K A HLAR B 3R /K e, T8 (Na2S04) I
95 o 3L F0-50 % EA/Hex A Ayl I v i D 6 3 4 AL FH 740 , 79 3198 -F o "H-NMR I 7% 3 i
SRR A9 . 'H-NMR (400MHz , 545 —d) 67.89-7.80 (m,2H) ,7.78-7.66 (m,2H) ,5.02
(ddt,J=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 , & 4/i-d) 6-91.22--93.58 (m) ,-113.20—-115.45 (m) .LCMS—ESI" (m/z) : C20Ha2F2N204
) IMHH] "3 48 < 392 15 5 S - 393. 3.

[1257]  JPDIX5

[1258] FFE=EIE T, M 98-E(696mg,1.774mmol) ZEEtOH (10mL) = [ ¥4 W& = I N 7K & i
(ImL) , FF7EZ iR T RS B2 /N KR A H £ 1 (30mL) ke , FEAE0C T ik
60738, 2 Ja ik U8 o MR 4B SRR, B FR AR WV T CHoClomh 5 8 - R 4 8 i, 38 1 FH0-20 %
MeOH (0.2 % TEA) /DCMEI i e L= fy s ¢ i 4 4k , 75 1]98-F » 'H-NMR (400MHz , & 1fi—d) 64.91
(p,J=6.2Hz,1H) ,4.29-3.97 (m, 1H) ,3.36-2.93 (m,2H) ,2.49 (qt,]J=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)
o "F-NMR (376MHz , & {}i—d) 6-91.63——93.16 (m) ,~113.11-—115.08 (m) .LCMS-ESI" (m/z) :
Ci2Ha0FoN202 ] [M+H] " FE iR : 262. 15 SL{H : 262. 8.

[1259]1  IR6.THI8

[1260] =N, F98-6G(375.8mg,1.55mmol) 98-F (370mg, 1.41mmol) FINaHCO-3
(261mg,3.10mmo1) 7E7K (5mL) FHEtOH (5mL) HH VRS 42/ N o 1% 78 & W F R /K FRE , 9 F
EtOAc (x2) ZEHL KB AL B 1, T4 (NaoS04) , R4 , 7R 25 05, 43 ZHHA . LCMS-EST"
(m/z) : (M+H] 7591 .59, 45 7ECH2C12 (BmL) H HAHA (1. 38mmol) HH N AFE &Kt (5mL) H 4N
HClfEZ MR N2/ 2 J5 KR AR 4G B A HL 5 H RIS R — Ik, IR S T, 15
FIHHB. FE50 CHIME Y, T FE404 B #E T 7Kk MeOH (15mL) F1AB (1. 38mmo1+0 . 442mmo1) AIDBU
(3mL, 11mmol) « WR4H % IR - 38 3 48 FH0—-20 %6 fIMeOH/DOMAE Ay 35 fi ik () B £, (80gA)
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itk 5 W), 73 F)98-H. LCMS-EST* (m/z) : [M+H] " H {81 : C23Ho2FaN20s: 444 . 15 ; SZiI{E -
445.36(90%) ,431.18 (10%) -

[1261]  PIR9. 100111

[1262] i FH 2R LT S B4 1 J5 78, AT H AR D IR, B B R L 5798 . 'H-NMR
(400MHz , 5 4/j—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, 1H) . '"F-NMR (376MHz , 5&1/i—d) 6-92.08--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-EST" (m/z) : C21H16FsN304 ) [M+H] "B {H : 469. 115 S : 470. 23,

[1263]  Sjiif5]99

[1264]  ALEHW991) il 2%

[1265]  (IR,3S,4R,12aR) -7T-#3E-3-H H-6,8- 4 f-N-(2,4,6-=FAEHH)-1,2,3,
4,6,8,12,12a- )\E~1,4-HF W H 3 —mnE 3t [1,2-a:17,2 ~d] LB -9 FF ik i

..HH F
F N S ”
N N 0 F
H O oH F
99
1) Tebbe's
[1266] =M

‘X TS )
; OH 4) Mitsunobu F Nw 5)NHzNH; j NH;
Nego, N0 Nogoe

H H O H
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o) 6) NaHCO3 HH o
\r?jko/\ 7) HCI Wo/\
+ @) N
e 0 8)DBU H & X “
O O_Ph ~—Ph
99-G
[1267]
yH Q F
9)LiOH 5 N N
10)HATU N OHF
- H
11) TFA OH F
99

[1268] %1

[1269]1  7EO°CF,[M99-A (1g,3.71mmol) ZETHF (20mL) H {145 #E I W TR N Tebbe ik 7] (E
F R H0.5M, 14.85mL, 7. 42mmo 1) AR - TN Z )& » K e ta i i 1e i s iR 2 =, IR 78
FIR NP2/ CAE0C TR, 3B I I AT NaHCOs I3 W /N O 3 K S S, HEAE S0 1 1
ZIRA Y5538 %R SIS P ks 1, ZBEAIDCM (12 1) Pes I8P IR - 173 B 2%
EZ G BEIEEI, fEE RS, il H0-50 % Et0Ac/ CL e I RE R b (A% ik f 4l
A% HE 49, 13 3199-B. 'H-NMR (400MHz , 5 1/i—d) 65.06 (dt,]=48.6,2.6Hz,1H) ,4.73(d,J
=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) : C14H21NO4
) IMHH] " 48 < 267 . 15 5 SEIME < 267 .65

[1270] JPIR2

[1271]  fEHSSR R, 364E99-B (675mg , 2. 506mmol) £120 % Pd (OH) 2/C (500mg) £EEtOH (50mL)
TR A K Z IR S Y@ ek i i U8, FRIR 45 e, 15 2199-C 'H-NMR (400MHz , 5 4/i—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/
z) : C1aHoaNO4 [M+H] " FE i1 : 269. 165 SL{E : 269.69.

[1272]  JPDIX3

[1273]  {EO°C N, Hit#EAETHF (20mL) F1f#199-C (670mg, 2. 488mmol) , [F]H i AFETHF (3. 7mL,
7.46mmol) 2. 0M LiBHso I 1ZIR AW R 2 I, HHHE4/ N o UK K R NIR G »
FH HEtOAc A ATINHIC1 R BE I HS —28Ho) o 7R/ B AR J5 » A ML o FH K ek T
i (Na2S0s) FH IR 4 o K H EE99-DIZ A 5 AL T~ — 5 H  LOMS—EST* (/z) : C13HasNOs g [M+H]*
HRMH :241.17 ;52 MIME - 241.76,

[1274]  BER4F15

[1275] i FH AT st fl 41 p 1920 B8, 347 20 B4 15, 19 B199-F . LCMS-EST" (m/z) :
C13HoaNoOof¥) [M+H] "FEIBAE : 240 185 SL{HE : 241 . 2,

[1276] JDIR6.7HI8

(12771 fdf AT st i 41 i 20 B8, )R AT 20 36 . T8, 13 399-G . LCMS-EST™ (m/z) :
CoaHoeNoOs 1] [M+H] IS AE : 422. 185 SLE : 423. 21,
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[1278]  PIR9. 10111

(12791 fdf FH R AL SE R 504 110 J5 32, AT AP 3R, 18 BB L A 999 . 'H-NMR
(400MHz , &4/i—d) 611.71 (s, 1H) ,10.36 (t,J=5.7Hz, 1H) ,8.28 (s, 1H) ,6.63 (t,J=8.1Hz,
2H) ,4.63 (t,]=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 , & 4}i—-d) 6-109.20 (ddd,J=15.0,8.8,6.2Hz) ,~112.03
(t,J=7.0Hz) .LCMS—EST" (m/z) : CazHooFsN3Oaf] [M+H] BRI AH : 447 . 145 SZIME - 448. 32,
[1280] S f51100

[1281]  fL&H1001 il 4%

[1282]  (IR,4R,12aS) -N-(2,4- —H R H &) -7-¥2%-6,8- %4 18-1,2,3,4,6,8,12,12a-
J\E-1,4-¥ I .3 (ethano) —MEREFR(1,2-a:1",2 —d] Mt BE—9—F ik i

[1283]
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o)
S > =
Lé%gw mﬁ fyf BB N
"PPhs, DIAD
Boc THF, r.t. R
100-A 100-B 100-C
):iis / NaHCO,
N "H St EtOH/H,0
Boc
100-D 100-E
1)HCH - [gg:jr’“
[1284] 2} DBUITol

1) KOH
2HATU ¢

H
100-H

100

[1285] %1

[1286]  £5100-mL 1[5 JEC KM A 2% AFETHF (20mL) H[1J100-A (2.0g,7.8mmol) o 44 [ BV A
PV HIZE0°C AN H I BE — SRR (ZETHRH2N, 17, 6mL) ARJF 3200 T Bk I
TBE WIS 1% R SR A A Z11R10°C o 3 I I (8mL) DAVAR K B o 7R 4 2 =, e it A
T bt -EAME B ¥ CombiFlash (40g#4%: , {8 A AE£) 4lifb 5k ¥, 49 31100-B. LCMS-
EST" (m/z) : [M+H] S iME - 242,

[1287]  PYR2

[1288]  £5100-mL ¥ 5 iS22 AZETHF (30mL) H 1 100-B (1.8g,7.4mmo 1) . =AM
(4.3g,16.2mmol) FIARZE — HEE W% (1.8g,12.2mmol) AR5 , ¥ N IR S04 H1ZE0°C, 7]
IR o 6] S S IR S T 18 S I ADIAD (3. 2mL, 16. 2mmol) o 76 2 i T $ bk s N VR A it
o ARG 2 5 » L B O bt -EAYE AP B [ Combi Flash (80g#%: , 48 FH I AEAA) 4lifh 7k 4%
), #33100-C.LCMS-EST™ (m/z) : [M+H] " SEZ{E : 371,

[1289] DUR3

[1290]  [A]100—C (2.5g,6.8mmol) FEEtOH (50mL) H A& P InN— /K& F (1. TmL) o ¥ Je B
BEYINFERTOC, [N HFE3 /NS  FEI IR 22 b4 2 5, IR 4R I8, 15 21/ 100-D. LCMS-EST
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“(m/z) : IM+H] " SEME - 241

[1291]  DR4

[1292]  25100-mLEY [ JIEHEHR (rbf) H 235 ANTE £ B (30mL) H111#100-D (1.6g,6.7mmol) Fl
100-E (2.3g,6.7mmo1) - [ )R BV & IIAALE/K (30mL) H ARS8 (1.2g,1.4mmol) -4
Ja s TEE R T 2R SR A WIS 2R A FHEA (200mL) #% , F F7K (2x) Beidk . FHEA
(1x) ZERUK M5y, FR B NLH G, T4 NazS0s) FHik4E Kk 100-FH T ~F—2 i
E i — 4k  LOMS-EST" (m/z) : [M+H] " SZI{AE : 569,

[1293] JPDIX5

[1294]  #5100-mLirbf dr ANFE4N HC1/ &4 (38mL) HH ) 100-F (3.7g,6.5mmol) 4R )5 ,
EER N WFE R SIRA YL/ AEWR AR 2 f5, 15 23 . 2 1) (8] 44 o K % 18] 44 F1IDBU
(5.1g,33.8mmol) ¥ T-HI 2% (100mL) H o Ff1Z S BV AP INF A 110°C , [ i FE /NN o R
Ui J5 B O b -EALE AP 7 (1) CombiF lash (80g 4L , 48 K AEAA) 4tk ik 44, 133
100-Go.LCMS—EST" (m/z) : [M+H] =2 iM{g : 423,

[1295]  JDIR6

[1296]  ZE100-mL¥jrbf A2 A FETHF (20mL) F1MeOH (20mL) H1f)100-G (2.0g, 4. 7Tmmol) . [7]
SRA P IMAIN KOH (18.9mL) o 28 5, 2 Z i N HiHE R MR A4 /N, 3@ i Im A IN
HC1 (18.9mL) 4 [ BEVRA MR AL « FEIR G 2 J5 , B FRR M5 W R (3x) JLZ8 K AR (0. 28g,
0.72mmol) \2,4- —H KW % (0.2g,1.44mmol) \N,N-— 5% 2 % (DIPEA) (0.47g,
3.6mmol) FIHATU (0.55g, 1.44mmol) ¥ T-DCM (20mL) 7 . £E 55 T , S HE 1% S S VRS 2/ N
B Z IR AW HEA (100mL) #RE , WL ATAINaHCOs (2x) B AIFINHLCT (2x) PEis » FZ4:Na2S04
T ARG 2 J5 18IS O B -EtOAC R I b ) A € 1 i A KHL 0 5, 75 21 100-H. LCMS—EST
" (m/z) : IM+H] " SEZME : 520

(12971  PDIRT

[1298]  4550-mLArbf Fr 3 AZETFA (5mL) F1f¥)100-H (0. 36g,0.69mmol) . 7E IR T, ik
VRS04 5 AL W 46 2 )5 5 38 TS FHE t0Ac—-MeOHF i IR b i A o ik 4l AL KA i, 13- 34k &
#1100, 'H-NMR (400MHz , & 4/i-d) 612.25 (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 (m,1H) ,3.96 (dd,J=12.2,3.1Hz,1H) ,2.26-1.44 (m,9H) . ""F-NMR (376MHz , & 1)j—
d) 6-112.38 (t,J=7.7THz) ,~114.78 (q,J=8.5Hz) -LCMS-EST" (m/z) : SEIE : 430,

[1299]  sLjtifsi101

[1300]  fLAH1011) i &

[1301]  (IR,4R,12aS) -7-¥3%-6,8- & A-N-(2,4,6-=®AEH ) -1,2,3,4,6,8,12,
12a~)\E-1,4- WL 5 eI [1,2-a:17,2° ~d ] e -9- F Bk i
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F
= H
2)HATU [ No A
) O F F

[1302]
H,N O OBn
F F
101-A 101-B
F
HH
TFA E N N
= N n "
) O F F
O OH
101

[1303] PI%1

[1304]  %5100-mLfJrbf H 5 AFETHF (2mL) F1MeOH (2mL) H1f#1101-A (0.3g,0.72mmo1) . 1] )X
BHEAPIHIIIN KOH (2. 1mL) S8 5 , TEZ MR N HiHE %R SR AP0 /NS @ I IN HCL
(2. 1mL) Rt 5 SV B IBRAL o« FEIR AR ) » B AR AR 5 FR R (3x) 328 K HL IR (0. 72mmol)
2,4,6-=H AH % (0.23g,1.44mmol) \N,N- 54 L i (DIPEA) (0.47g,3.6mmol) FIHATU
(0.55g, 1. 44mmo1) ¥ F-DCM (20mL) H o FE= I & , P12 S NTR G P02/ M o K 12T &40 FHEA
(100mL) #i %, AN AINaHCOs (2x) SHEAIFINHACT (2x) Peik , FFANaoSO0a T 15 fEIR 46 2 )5
i O bE-EtOAc i RERR b AT (1 20 A M A 5, 75 31 101-Bo LOMS-EST™ (m/z) = [M+H] " S U]
{E:538.

[1305]  JDI%2

[1306]  #550-mL{JrbfH % NETFA (5mL) HH 7 101-B (0.36g,0.67mmol) . 7E I T, Hitfk &
IR A HI305 Bl £ 4 2 i, 33 FHEt0Ac-Me OHFRI Tt i b et 1 4l Ak KA o, 15 BIAL &
#1101 '"H-NMR (400MHz , & 1fi—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,]=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 , 5 1i—
d)6-112.38 (t,J=7.7Hz) ,~114.78 (q, J=8.5Hz) -LCMS-EST" (n/z) - 5 I fH : 448.

(13071  sEj 5102

[1308]  fL&H10200 4

[1309]  (1S,4S,12aR) -7 56, 8- ~AAR-N-(2,4,6- =H A F ) -1,2,3,4,6,8,12,
12a—)\E~1,4-FF T 2.3 — g 35 [1,2-a: 17,2 ~d] A E—9— HH gk iz
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[1310]

4!‘*——?
ﬂg\/ o P o ;QY
) - “as
N L THF § PPha, DIAD ey ;ﬁ

Boc THF, r.t.
102-A 102-B 102-C
0
u AQVH ' 0N 07 Nakco
N \NH2 O SNo EtOH/H,0
Boc O OBn
102-D 102-E
0
4,i g-"‘\N o~ DHCI = 3

[1311] o 2) DBUITol

1) KOH
2)HATU
HoN
F . 102-H
(0] F
HH
= N \ H
N S
) o F F
O OH
102

[1312] B E%1

[1313]  25100-mL 5] AR 1 2 AFETHF (20mL) H1[¥)102-A (2.0g,7.8mmol) o 44 [ MR &
PV HIZE0°C AN HL I BGE — SRR (ZETHRH2N, 17, 6mL) ARJF 3500 T BEk I
TRANIE I K12 S BLIR AP0V ENE10°C o 5 0 R (8mL) VAR K S L o TR IR 4 2 J » i it A
T le-EATE B i v () CombiFlash (404t , {f AT A4) 2k 5k R4, 3 51102-B. LCMS—
EST* (m/z) : [M+H]"SEZ1E : 242,
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[1314]  JPIR2

[1315]  £5100-mLf{rbf 713 N AETHF (30mL) H1f#)102-B (1.8g,7.4mmol) . =L (4. 3¢g,
16.2mmol) AARZE — HEE VA% (1.8g,12.2mmol) IR )& , I R MNIR G H1 2R 0°C , [F B i 4k
] 2 SEVRA A8 18 H i ADIAD (3. 2mL, 16 2mmol) o 7F 25 i N Hi bk S S VR S e 1 76 I
di 2 J5 B Ad H O e -EAE 93 I i CombiF Lash (80g kT , A FH AR A4) 4lifk ik 424 , 153 3]
102-C,LCMS-EST" (m/z) : [M+H] "SEJAE : 371

[1316]  JDIX3

[1317]  [A102-C (2.5g,6.8mmol) ZEEtOH (50mL) H &M R DN — /K& F (1. TmL) o ¥4 ) B
BEYINFERTOC, [N B FE3 /NS  EI IR 22 b4 2 5, IR 4R I8, 15 £1/102-D . LCMS-EST
“(m/z) : [M+H] "S2 0 - 241,

[1318] DUR4

[1319]  £5100-mLirbf o3 N AfE 2. B (30mL) 1 1102-D (1.6g,6.7mmol) F1102-E (2.3g,
6.7mmol) . [ 2 BEVR A H IIAFEK (30mL) H AR BR AN (1.2¢,1.4mmol) AR5, fE=E T
P PEZ R SR A YR K 1Z TR A FIEA (200mL) #iks , 35 F/K (2x) Peig . FEA (1x) ZEELK
PR B WE &, T8 (NaoS0s) Hk 4 AW Bi102-FH T F — P & ik — 25 4l
b . LCMS=EST™ (m/z) : [M+H] " SZME : 569.

[1320] PYR5

[1321]1  #5100-mLI{rbf o2 NAEAN HC1/ Mk (38mL) H i 102-F (3.7g,6.5mmol) 4R )5,
EER N WFE R SIRA ML/ B AR 2 f5 , 15 23 . 21 (8] 44 o K % 18] 44 F1DBU
(5.1g,33.8mmol) ¥ T-HI 2% (100mL) H o 1% S BV AP INF A 110°C , [ i dE 1/INN o R
di 2 J5 B Ad H O e -EAE 93 I i CombiF Lash (80g kT, £ FH A A4) 4lifk ik 424 , 15 3]
102-G,LCMS-EST" (m/z) : [M+H] "SEZ{E : 423

[1322] PYRe

[1323]  £E100-mL{rbf F13E N ZETHF (2mL) FIMeOH (2mL) F1#1102-G (0.3g,0.72mmol) . [f] X
MARAPIH IININ KOH (2. 1mL) <8R J5 , fEZ i N HidE S MR A9 1/ it in A IN HC1
(2. 1mL) ¥ R ROVRA IR  FEWR A S s H%%é%% HHZR (3x) 28K IR (0. 72mmol)
2,4,6- =% KHF % (0.23g,1.44mmol) N, N-—_ S NHELE 2 % (DIPEA) (0.47g,3.6mmol) FIHATU
(0.55g,1.44mmol) ¥ T-DCM (20mL) H o FE =i T » P+ S B TR & W02/ o K1z 7R A 4 FHEA
(100mL) %, FHHFN{FINaHCOs (2x) I FNRINHACL (2x) WEis, 3 H & NaoS04 T . fE R 45 2.
Ja » 8 O B -EtOAc A IR b A (st Al Ak R 0 5, 15 21 102-H. LCMS—-EST" (m/z) : [M+H]"
SENAE - 538

[1324] JPDIRT

[1325]  Z550-mLHrbf s AFETFA (5ml) H1f7102-H (0.36g,0.67mmol) - fFEEIR T, #HE
NVRE3043 5 AL W 46 2 )5 » 38 TS FHE t0Ac-MeOH T IR b i A o ik 4l AL ¥4 i , 13- 34k &
102, 'H-NMR (400MHz , & {/i—d) 12.13 (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 , & {/i-d) 6-109.26
(ddd,J=15.1,8.8,6.3Hz) ,~111.99 (t,J=6.9Hz) .LCMS-EST" (m/z) - SZiMi{H : 448,

[1326]  Sjifs]103
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[1327]1 L& 1031 H) %
[1328]  (IR,4R,12aR) -2,3- "4 -7-%K-6,8- 4 -N-(2,4,6- =& KF ) -1,2,3,4,
6,8,12,12a~ )\E-1,4- MW H L ke f[1,2-a:17,2  ~d] ke -9 FF g i

0 F

H
Z N -
F O F F
O OH
103
~
~
HO.,, _.H_‘«&O 1) PA(OH),, H, " i
@ DAST ﬁ HCI, z F. : o
e oo 7sec 2) Boc B BF PN NTO
DIPEA, 2-MeTHF Y/ ><
103-A 1038
[1329]
H 1) DIAD, PPhj, Ny
LiAIH, F\J/:j-“““OH ?,if" THER F\/Gj-““‘*NHz
_— - = N _ R = N
THF,0°c  F~ )0 ™ o
’ 274t
© >< EtOH % ><
103-C 103D
i F
QG NH,
O NN o
H
DR P4 N OH ‘I)HATU DIPEA F
NaHCO, MeOH N\ N Nq oom ﬁ/\ | |
Al 0O O 2) MgBr,
9 bay ACN, 50 °C
MeOH, 40 °C {TBE 03

[1330] DRI
[1331]1  ET-UK/PiBAE T, % (IR, 3R, 4R, 5R,6S) -5, 6- - FE-2- ((S) -1-FFH 2. 3E) —2-%
TIR[2.2.1] B3R R S (2.0g,6.9mmol) ZEDCM (27mL) H FIVATRA HI B -78°C . &

ﬁﬂ"\%ﬁz‘ﬁﬁ%ﬁ (plastic tipped pipette) [ iZIEWH IMADAST (2.18mL,16.48mmol) .
FE-T8°CN, B FIZIE 307 4, S ik it rh RS 18 18 THR 2= % 0, IR E =R T
P HE LN o 28 IR S RS MR S 38 I g s BV 5 P A 1 i o N R ) ik R 0B (150mL)
HI AR R RN 73 B & 2 I U e R EBUKE R & IR A N E S iR BT
f, i eI E A IR B A (T-28% 2R 2 Big/ k) A4 774, 15 81103-A.
'H-NMR (400MHz , & 4i—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) .
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[1332] AR 2FN3

[1333]  [1]103-A(0.96g,3.24mmol) £ Z.B% (36.01mL) F11.25M HC1-Z.B% (4.09mL) A ¥
W IIA20%PdOH/C (1.14g,1.62mmol) , FEE T, T 1% BT R 22 /N o 7E 38 i ek i 1
Ty 5, HEtOHBE B IE U, 78 1 2 ik 4 V8 2 1, 18 2V MR 37 1 7= 4, R e N
3.24mmol T F —# 1 .LCMS-EST™ (m/z) : [M+H] "FH i & : CsH12F2NO2:192.08 5 SZIE
192.110.

[1334]  [n]fE2-H & PUSMk g (32.43mL) H T FH R AR (0.62g, 3. 24mmol) A1 AR — AU T
M5 (1.06g,4.86mmol) H JIAN,N-Z R N JE 2 iz (0.56mL,0mol) o 7E TR , 44 I W VR 490
IKFRRE , AU EIEL0AC (2x) H, FF F/KEEEA ML 5, &, T NazS0s) FF K4 . 18 — %k
FERE €T (0-55%EtOAc/ Chke) Zifb 7k &4, 15 2]103-B. 'H-NMR (400MHz , & 1/i—d) 65.12~
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-ESI" (m/z) : [M+H] "F i {H : C13H20F2NO4 :
292.13; 5L {H : 291. 75,

[1335] JDIR4

[1336]  ZEvKiH #EHE103-B (0.68g,2.33mmol) £ETHF (15mL) H () ¥4 V8, [8) I i N £F THE
(4.65mL) HH{I1.0M LiBHa, FAE0C FHiFEAR RV G 93053 B, B &8I TLC 7R SE Bl
7K (0. 3mL) /)N Co M Ab BRIz SR S0, SR J FINaOH (~15% ,3.5M,0.3mL) 4b3 , $:56 & J 1
AMPIZK (0.9mL) b3 FEZ IR T, BEPEZIR A Y150 B, JF b SEIE B ppt , F 2Bk, IRk
%5 F1EW, 153)103-C. 'H-NMR (400MHz , 5 4/5—d) 64.83 (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) »

[1337]1 D IE5H16

[1338]  #103-C(0.59g,2.25mmol) AR — FF BV i (0.53g, 3. 6mmol) F1=ZEREBE (1.3¢g,
4.95mmo1) FETHF (1 1mL) HH HVRE & WEVKIB A H OMAEER R IR = 7 W5 (0.97mL,
4.95mmol) o #R 5 , X IR A Wi 22 Z L, FF IR 14/, R 5 78 35 25 ik i - K R R )
T CBEH, B HE LN SR 5 1 U8 R A4, R I8 - o — A A el (10-31-91%
EtOAc/ T J%) 4Lk R, B 2RI Z AW (B E2 . 25mmo 1 1) 7= 4) - LCMS-EST" (m/
z) : CooHasFaNoO4 ) [M+H] P15 : 393. 15 SZM{E : 392. 77

[1339]  FE60°C T, Ry B A F4L 54 (0.88g,2.25mmol) FIZK & M (0. 46mL,
9.52mmol) 7E L IF (22mL) IR 2/N) o 4 S B2V A IAE UK H 4 20, NN £ Tk (10mL) , FF:
BEFEZIR G300 B o 3 I8 HH T BRI A4, FEAE L2 R IRZE IR E T, £3 31103-D "H-NMR
(400MHz , & 4fi—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" (n/z) : C12H20F2N202f#] [M+H] BRI AE : 263. 15; SLHE : 262. 86,

[1340]  FIR7.8%19

[1341]1  DLZBLTAL S 9060/ 53, 8 FH103-DIX B 41-E, A FH (2,4, 6- =& ZF5L) HEAL
B (2,3~ A FHL) %, B S A 103 . 7R A B — AR S AR o SRR SEARAE AR S L TH
NMR (400MHz , &.4/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
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(p,J=1.9Hz,2H) ,2.20 (s, 1H) ,1.91 (dd,J=33.3,15.2Hz, 11) ,0.95 (s, 1H) .LCMS-ESI" (m/
z) : CotH17FsN304fF) [M+H] "B {H : 470 .11 ; S - . 470.13,

[1342]  PuEg e

[1343]  sjfify|104

[1344]  ZEMT440 0 ) Podvs 25 0 5E

[1345]  Xb-F-fd FHMT4 cell1sHIHiimEEIE , 75384 FL I E B 1 &L, 440 . 4nL i 189X
W FEE B AEDMSO FP 3— 185 4 W B AL & 0 I N B4 0uL A 20 i 2F K 1% 97 9 (RPMT 1640, 10%FBS,
1% EHER/EEER, 1% LB B, 1 %HEPES) F1 (L0FA R , — R DU

[1346] K¢ 1mL&E 20 ilFERI2 X TOMTAGH AR AEST 'C I LA251L (MT4) [ 4H i A8 K 55 97 3 (140
JGY) BUHTEEL : 250 M BEHTHIV-TT IbIR 4 ABI VR (Xf TMT440 1 750.004m. 0. 1.) 737 Pl jk 4
L/INERF T3 ZINEST o e Jo5% G 118 AR A TR 4 P 4 6 8 7 200 i A A 35 e B b, 1 1) U 8 AR ) 2% L P
HIA35ULEI2000 Ghf F-MT4) 4HA .

[1347] SR )5, KM EMRAE3T CHI G R A 5 7% ARG IR R Z )5, ¥4 25uL 1) 2XiK 45 (1)
CellTiter-Glo™X7 (H 3%#G7573,Promega Biosciences,Inc.,Madison,WI) A F)lE
RS L @ R =R T FR2-3 0 Rt AT A0 M A R, AR 5 {8 FHEnvision e E 48
(PerkinElmer) BEHUAK, %6 o

[1348]  FEiZME H , A K G PESSPURERE M, W N R 1T R, A KB 6 &
Yol AR 6T HIVIR B I 3558 V697 ATDS  BUAE IR ATDS BRARCHEAR 1 A& AF -

[1349] 1
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[1350]

A MT-4 P & nM

- %5
ECs CCso

1 2.0 5819

2 22 3111

3 2.0 38446
4 14.8 45769
5 8.1 10452
6 S 53192
7 3.5 15610
8 240 13948
9 5.1 13451
10 6.1 3670

11 4.9 10274
12 59 3337
13 46.0 12666
14 65.5 4939
15 . 16268
16 1.5 13633
17 ) 6613

18 4.1 10263
19 2.8 38690
20 33 27990
21 38.3 13010
22 64.3 4433
23 2.3 13444
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[1351]

" O B
ot %5 i e

ECs CCs
24 6.1 12074
23 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 21 15675
42 2D 3544
43 6.9 10321
44 2o 9869
45 2.4 15765
46 26 19295
47 1.8 11301
48 2.7 13967
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[1352]

W B P
te-th 5 il M b
ECsg CCs
49 33.3 52219
50/51
(S1 3 R 1.9 37173
41)
52 15.0 12943
53 14.3 3347
54 15.6 3236
55 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 9.2 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 5.1 8413
71 2.6 4660
72 43 6255
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[1353]

w B P
We-th %5 £ MT-4 P 6 M

ECso CCso
73 1.8 9194
74 29.3 4340
75 2.8 5292
76 17.8 34581
17 5.6 10145
78 5.6 3198
79 3.4 12092
80 4.6 5045
81 1.9 12298
82 %) 30434
83 1.9 27501
84 2.9 9727
85 2.0 10378
86 23 22405
88 2.9 3230
89 8.4 4629
90 Dol 3086
91 5.0 7183
92 18.6 4553
93 2.2 6158
94 11.5 51173
96 2.6 26586
97 21 17341
98 24 17947
99 2.0 8475
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‘ A MT-4 P 45 nM
a5

ECs CCs

100 2.2 11580
[1354]

101 . | 11585
102 23 12042
103 10.3 35127

[1355]  sEjififsl105

[1356]1  APXRiFAL I E

[1357] S Z 4 15 25 R M 5 - W e e S A0 1 g 4411 i &R (DPX2) 4 AR 7E 96 FL 1R B 37 7 A
b . DPX24H s B A5 A PXREE Al (NR112) FEFEAE N CYPIA4TE R vh 52 5 PN JE 3T B Rt &
il 4t 5 L [R] , RO XREMAAPXRE o f 4t i FH 7S Fosk BE (1) 25 P4k G40 (0. 15~50uM) 4B, H- 555524
NS o WU S ¥ 4 B P B IR DT AN i 2 DR S o P X B 6 AR (0. 1 ~201M) [ 4R
o AT T 10 20uMF RTF A B K A5 30155 S 10 % Emas N AR 4 N R 25 30 iR 504k & 0 1) B2 e
{8, A% HFDMSOT 5t % Emax= (53075 51 / RIF-109 5 K5 EET) X100% .

[1358] %2

A5 A 15 uM
#%E max

9 4.5

3 7.5

4 3

[1359] 2 22

6 0

7 6

8 7

9 7

10 19

15 20
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[1360]

iz}
o4 %5 15 M
9 %E max

16 17
17 i
18 4
19 2
20 )
23 45
28 6
29 3
32 14
33 17
36 3
37 B
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
57 3
58 1
59 4
60 3
61 1
63 13
64 8
66

67
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o5 £ 15 1M
9 %E max

68 6
69 5
70 10
71 3
72 4
73 7
75 0
L 11
79 0
80 2
81 1
82 1
83 1

[1361] 84 21
85 i
86 30
88 27
89 5
90 11
91 3
92 3
93 9
96 11
97 9
98 0
99 17
100 45
102 123
103 0

[1362]  sizjitif5]106

[1363]1  OCT24 & &

[1364]  TEMO.014uMZ 10uMA) 70 B 1 B A= B FNOCT 2 4% YL FrIMDCK T T 2 ffg o i 4 7 455 754 i

JF DY £ 4 (TEA) 5 MR A A 01 OCT 215 1 B3 HR I 731 ARt P 0 s PO 7

[1365]  EMDCKITHH TR & 2 37°C .90 % ¥ & F15 % CO [ 85 F- A v 4 fF L 1 % Pen/
Strep.10% a4 MLiF A0 . 25mg/mLEI %5 & (hygromycin) B /N /7 15 77 2% (MEM) H o ZE I
SE Z HT 24/, 655 AT 5mM T RN AR £ FE FE I N BIAE B AR FOMDCK T T4 AR A , F- g A= &
£280-90% fili & o 7RI E 4 K%, #4 4 Mgk AT JR £ 1 B A BE L P32 - fEKrebs—Henselei t 22 !
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0 (KHB) ,pH 7.4, 7E5 X 10°H J3 41 /mLA o 26 SN TR AL A W0 538 5 2 i 5 400 i 8 U 52
BRI 7R 1508

[1366] KA P SE R FELEDMSOH , S8 J5 48 N (2ul) &0 4mL & A B A B 0CT2—#%
GL I 2 A U KHBZE pPii R, 15 92 10438 o N0 . ImLZEKHBZE # HH F1 100uM M*C-TEA (F£ 78
A2 G 20uMER 249K B FFUG I A2 - TEAR I B2 25 T Kmo fERE IR 10430 2 J5 , IINO. SmLiK#
[R)1X PBSZZ M K IE VR G4 o AR5 , ¥4 LL1000r pm &5 0543 8, FE S B EIE R FHUK
A KIPBSE & sk A BB AVK . 5 J5 » FHO . 2N NaOH:K 20 i [ He v il , 748 25 05 R i 8 5220304y
BRULHA R 52 ST MR SR IS , TE MR N R TH 208 X R v B0 08 Fdpm i B0 AT iR TH 5
N % AR 4 % = [1-{[0CT2]i=[WTTni} / {[0CT2] ni= [WT1ni} 1100, Hrp 23 5l ,
[0CT2] AR F0CT 240 i £ MPIRAL A W AFAE T 1) dpmit-%, [0CT2] i AR FROCT 240 ffa 7E kAL &
YIARAEAE N B dpmit- 20, A1 IWT D4R B A8 8 41 i 78 AL S AN EAE T 1 dpmit- %

[1367] 33

o dm 5 ICsp (nM)
2 240
3 250
5 2230
[1368] 11 10000
13 610
36 10000
39 358
40 204
A %5 ICsp (nM)
41 2823
42 487
45 137
47 6200
48 4909
55 476
[1369] 63 42
64 94
77 3830
82 10000
83 10000
96 1357
98 3726
99 1506
100 450

[1370] R 1. 2M3H () HHE LR BRI S 100 %% B DU SE (1 Bl N 8] (0P 248 T 228k 5
Yo, izt R ATE AT 1 2 0CiE Rk, 2R 1 2R3 rp 4l B Bt LR AE AL S B 4
Bl » BLRR B 9 NSRBI BEAT (1000 5E (1 Bodfs o
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[1371]  SEjtifs]107

[1372] 1 AREER K N 25 25 E LA R 2 G 25480 112200

[1373]  FEFMKN B IR 25 RS R 2 5, W& RS VAT 280 1550 H
[1374] X} Tk N 45 24 & B 2330 715 20 A, B DAk & P 725 % £ BE 55 %
PEG 300F140% 7K F1LLO. 1mg/mL FH T IV 5 T D IRG 25 AL S IR 254880 F122 0, %
MARAL S VIR HIZE0 . 1% 1 3520.0. 5% HPMC LV1007EDi WaterH (/K &2, DL 1mg/kg .
[1375] 4 /NZ5W4H i 3 RETE AR (non—naive) ZEFPLG K R4 R RS 251N, ShAFR B AE
102 13kg 2 [H] o 7E ST 25 25 1T AR 45 2 Ja KAk /N K S 2k B i 0 0 T #2524
BIF A, e 3k i Pk P v 3043 B4 W ol ok 25 245 22 300 o AR Wi B IR 3 () P B O T v I R
DL I%0. 5mg/ kg (77 & o X T 1 IRgh 25 T 78, AR B i IR S i 4k 2 24 D3k ) ot DA 3B ik
Img/kg P 7l & o

[1376] S T-H ik N 45 54L& 2530 J15% 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 & Bh4) % 45 32 52 55 Ik ifn
(% H A 1mL) K MR B A 1E AP EDTA-K2f ) Vacutainer " /i , 337 R & T
UK b B B T AT 2 0 o 8 FHLC/MS /MS 753 0 2 1 2 mp MUK A 0K VR o K 100RL )
5 LA b 1R 5 23 URE N B 13 R 96 FLAR H , FE AN A00uL ¥ ¥ 2.5/ N AR HEF T (ACN) /
(ISTD) . fE 8 F RPTVE 2 J5 » K LLOuL i) il i 55 0 R 3 8 215 1 96 LR , I A
300uL ) 7K o F 25uL I v I 45 23 il e 3 AN 21 F FHypersil Gold CisHPLCHE (50X
3.0mm, 5um; Thermo—Hypersil Part#25105-053030) f{JTSQQuantum Ultra LC/MS/MS&R%:
i ffi FHAgilent 1200 %% — 7% (P/N G1312A Bin Pump) H T ¥EMt #1455, 348 FHHTS
Pal [ &% AE 2% (LEAP Technologies,Carrboro,NC) FHT-RE S VST LLGE 1 Sz N7 1 e =X
{8 FHTSQ Quantum Ultra— = PUFZFiiE{X (Thermo Finnigan,San Jose,CA) f# FH N5
FHHEAT A €0 U BN AHA S A 722 . SmMA BRE KB T 191 % 2K , pH3 . 05 L IR B AHB
A E1OmMFF R #1190 % MG , pH 4. 6.0 7F I 2% 9% B~ ) B dl b3k AT AR = 254030 1243
BT o 15 B H 38 B R AE R AR RT3 H b AE R AT, CLIGTERR R, H R AL 25 M\ L 32 375 [ ) 3
R IWTERR MUK, R T 2 K Vo IR A I R SRR, R s 29 o0 A T4
HAG 20T Vs sHR , A4 PN TR 4 2 5 18R K o MRTHE “F- 393 B ISk 1], HOR4r TAEAE TR N (1) °F
FEJR [B) P

(13771 X HIRG ARG &P 2R3N 1550 BT A 845 24 )50.0.25.0.50.1.0.2.0.
4.0.6.0.8.0.12.0Ff124 . 0/Ni} A5 B0 R B TE SEFH K IMLAE (% H 290 3mL) « AZRAL T Fik
FR I 7T 89 77 2 WSCER IR ) 46 I 20 AT o XoF I S5 3R P — I T) B B 30 AT HE = 2548 80 J12: 0 #T
B3N EE SRR R AN R 5351 AEFe 4, F (%) 8 L AIRAEWI R FH P . Con fEAE L5 25 2 JE AL,
AN I 2 R E L AUCHR 28 R TR, B stk &) Bk # B &2 .

[1378] %4
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o4 CL Vis MRT | F(%)7KHt | Chpax(uM)7K | AUC(uM*h)
# (L/hkg) | (Lkg) | (h) EiF R MEFR | KHE$R
98 0.047 0.16 33 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
[1379] 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 49 18.7 1.2 9.2
2 0.030 0.20 6.5 40.7 7.8 66.1

(13801 K AEA T W] 5 rh $2 K 1) i AT S 1 e A1) 56 [ L R HR AR 2 A SE I & A 3R WA E
A A L 6 ER A AR LR R A S AR I H AP & IR L 2SO AR SN S5
(13811  ARYEHIIE , B B, RV A SON 1 7n B A B S22 53R 1A WY AR e SEJt T 2%
{E W] AR AT T B A R W IR R A AN BT AT 2 B A o A 00, AR AN BR FB5 1 BT
BRI ZE SR A #57 o
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