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BB L AL RIS A BRI DAILIE ) s RI6—HcbE (5140, al tose AT & bl - i 40 bl - H 78 B
TV BE  SORERE e U ARSI R DAL T 2, DA K B0 3% — Bk e ] 95 i — e e e i 26 — R
PR 5% — DA 7 2] — B B 0 | SO - BR R R | > 7L - PR L 55— BE B BE (DAL 20)
AT AR T B STt ) e S BLFE A 0 A T b R 0 SRR AR T30 o mT R T AR B ) A
B/ BEBE I8 R 2 DAL XA 2 A B Y A B35 PEAL S0 o 9 A, 24340 A I 4] 260 A
B 1L ZBE I 5 7 AR BRI YE Rl A 5 WL BRI DL OB /R I I L e 3 R S (g, H R
B BE R A AR BH AR RS AL S -

[0328] AR EHMBEE LAY RANVBFETA “GHILEZEY PHES B EMN F % AR
HECENBEYEEHTREHTESEESRARNZEERN S T2 W45 W
J.S.HandlerZ%,Comp.Biochem.Physiol,117,301-306 (1997) ;M.Burg,Am.J.Physiol.268,
F983-F996 (1995) , H 4% H il id 51 FIHF ANASC o BARA A W N AN Ay B2 32 A A W A A s o 2
W25, (HX LG LB E YA T mT T4 i) I / il 2 10 1) 4R B AR R o AT AE A B
BRSSP ENBEDCOFTEEAR T =M EERMUNLEY: 20 (20l
(polyhydric alcohols)) «H A LR - i A W] T A%k B SL i 2 Ju A WLB &Y
ALFE AR T WUEE L VLEE AN L BRI . T A% B I STt ) 9 e G Lz & v s e A
PR T HELBRE  BH S0 A1 5208 (L—D-FIDLIE ) Bl 2 HELARK, v 0L 4 s Tk AL b v stk FEL Ak UL
R AR LR A K B Z R R A HLZ EZY AR EAR T HZ R N AR B 2 WL B =
PR R A IR i 2 R A0 28 it 2 i DR AL -7 . m] B A BH 1) S it ) e i3 B W) B 6
tihulose FIILZ IR - W FLEWI A WLIBED RAIER , NA VB EY R B AIE K] SR, Hhik
BB EY) & A0 B BRI SYRIT T, 3F HIX S0 & Pt 7 A R WG B N 1A H
PEE S

[0329]  FERLLLAGHLR , AT [w) 24 35 it S @& Ml 4 ;s DRkl , X el &5 Wt vl T 48 % BH I
STt o N A BT F L, RTE “BIEWI TR 2 fe @ i AU P IR, o AU B A AR P R i
W REE DRI A « AR B FNE D BT AR O ANBR T-7E 8 2 ol AR & i) A 1) 6 22
WE R 108 58 S I TECRR S T S T PR 5 XL g 6 R el AR G AL Al R 5 o 76 A i B Y
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P ) G L RV 25 W) ) T A 048 i K A D 7= AR B W S B BR 1 B 1 o IR RN SR R R, DA %
AT A A R W AR A B W) 2 SR R B AR BT AR 1, S R R A U L )
A R -L- B2 W, 2RI A R -L- AR -

[0330]  Kf v v i 771 5 M i L T ) D 2065

[0331] 08 b B i P iR 8 1 i B A T RS R R TR R K A KT . R B A Ll B
B TE (ENaC) RIS he it 1 /K& A i BRI D 3R o 78 B A ENaCIf) Th g 3 2k R AR (1) N 523K
Fooh, g YT S TE T AR AR RS TRE BR R (Kerem®,N Engl J Med.1999Jul 15;341 (3) :
156-62) o AH S , T ¥ 77~ 188 I ENaC FR 358 110 49 B VAT A2 it 8 CIF 258 R0 R 8 IO 7 UK VA T J )
FRAS Ji (K] o 4D , 76 il ek SRR ENaC ) 4% 25 PR /N R B 5 B80T 10 J /K 1 <01 2% T Ak 2>
0/ AL RIS PR (Humml e, Proc Natl Acad Sci U S A.19970ct 14;94 (21) :
11710-5) o 2 A K5 A 1552 56 5 4 T30 7T, ENa.C ) 245 40 L W ] {3 A7 /<00 36 D b 1) VB4 9 18 n
MRS R % Hirsh®,] Pharmacol Exp Ther.2008;325 (1) : 77-88) o HL A& S 5 EH AR
T

[0332]  /\NJpF-iE TERH ZE 7 : /N 53 7 ENaCBH Wi 751 g 0% B B2RH 1F 438 ik ENa Ciff i FL 1) 12 %1 -
AT DL AR & B 1R 7 9% it FH T ENa CREL T 77180 B AELASBR T < B R A R ALK AR SR B R R AN
B Ky F2RA Y, tneh 56 [ £ R 56,858,614 3£ [E % F] 56,858,615, 3 [H % 56,903,
105 H % H)56,995,160. £ EH L& F]57,026,325. £ EHEH 57,030,117 . EHEH 57,
064,129, H L F|57,186,833 £ E L F57,189,719 . EH L F|57,192,958 . £ [H 4 F
57,192,959 K EH L H]57,241,766 K [E L H57,247,636 . = E L 57,247,637, F[FH
LR57,317,013 K EH L H]57,332,496 . K EH L H 57,345,044 K EH L] 57,368,447,
EE%EF57,368,450 K E L F]'57,368,451. K EH L F57,375,107. K FH % F]57,399,
766, EH L H'57,410,968. K H L F 57,820,678 K EH L F] 57,842,697 . £ EHEH ST,
868,010, [FH £ F|57,875,619. % F & FI7,956,059. % F & FI8,008,494 . = FH £ F8,
022,210, EH L F8,124,607 3£ H L F8, 143,256 . 3£ [H L 58,163, 758 3£ [H & F8, 198,
286, H % F8,211,895. 3 H % 8,324,218, £ [H % FI8,507,497 . £ [H L F8, 575,176
FH 8,669,262, 3 FH L 7,956,059 3 FE £ F8,008,494 . 3£ [F L F8, 022,210, K [FH
LHI8,124,607 K E L FI8, 143,256 . K [H L8, 163,758 3% E L FI8,198, 286 K [FH L H|
8,211,895, [H % F8,324,218. £ H £ 58,507,497 . £ H £ H8,575,176 . £ FH L 8,
669,262,535 H L F|7,956,059. 3 H £ F8,008,494 . 3 [H £ F8, 846,688 . 3£ [H 4 F8, 022,
210.U.S.9,029,382. € FE £ 519,072,738 K EH L F19,102,633 K EHELFHBFE A5
US2014/0142118-A1. £ E L FH i AT 5US20140170244-A1 F13E F & F H iF A 5
US20140171447-A1Fr 2545135 BH A 6

[0333] KRGV 7 5 B R A R 2

[0334]  ENaC#E /K M4 3E 24 i Sy 38 ik ENaCHY AN 1) 3 i o 2 11 18600 401 750 EL BT P 02
A TE S A B E P, TR 1 ENaC ) 2R3 F1VE 10 - SEENACH £ 1 B EL 5 Fh PR AR 1 g 22 IR
A (meprin) EEH &R matriptase) | JHREE E 5§ 88 AHOCH H B (CAP) A1 PR ZH
e T I o T I AR D B 7 v it P ) R A X ) B KR T ) A
FVALFEAHANRR T < w77 21 B 2 6 36 PR A 0 A ORI 24 i R R 2 1 A o
o
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[0335] KAV R 7R S AL R A/ NT-HERNA (siRNA) 4 A

[0336] AL & 1& AL IR (B2 X R) v] FH T St A & B , R AE AN IR T I SCSEA% IR
siRNA.miRNAmiRNAREHUY) s antagomir % EE &R A H S H R IR . 2 0L, 40, 36 [
LRIHIE AT 520100316628 38 % , ILFAZ IR I FE R A LT B9 MZH IR , K ALK 234
25NN BT/ MZ IR , BUE Z MR

[0337] AT FHATAR] & 3 1Y) s 1 RNAYE 14 71 5k S it A% % B o SE A (HANIR T35 [H LR 57,
517,865 [H % F| H i 520100215588.20100316628.20110008366 A120110104255 4 ik
() I8 8 s 1 RNAJE P 771 o 8 55, sTRNARI K N1 TN ER IO M IR , K A 234N L 25N B2 T %
HIR, EZ MEER .

[0338]  KEVRVE RS A I 44

[0339]  FEMEZF 44k (CF) 2R B RAZ T 3SR b 2 1) 57 % B 7 #5302 Matsuis,Cell
1998;95:1005-15) . fECF 35 AN i BRI A K TG vl i A0l b 52 7 W S A Bk 31 7K i
WA T e 138 s AN 3 1 0 BRI ST BT 7 A R VR 0 o B A8 ARG Y 43 WA ) I 7K B AIRPCL AR ¥R
PRIIRR  AECOPDHY , 75 JRMH 55 451 B2 CRTRIN S , T 724 5 CFARMA 3R 43 1tk 2 L

[0340]  P2YoSZ AR BN« T b5 A e BH HR R 19 5 v A - 28 il FH ) 24 75 0 46 — 2 P2Y2
AR AE N SR BB (HBE) 1l 3R TH & S 8 (P2Y2) 3244, I HO AL n] il
Cl 7 WhFH-FHINa W U (GoralskiZs,Curr Opin Pharmacol.2010Jun;10 (3) :294-9) ,UTPA&
U P P2Y 2 52 AR AN 77 ) S 48], AR UTE b R A 3R A A o A ) i 2RI, 410 ) AR i
IEE N ASE R AR E , AT 04 D9 il i = B AL A R R TS B 2R o A B PR -5 —
fi% (UTP) 38 o <, 25 571038 3% 42 CF A i R MR 41 4 iz sh e i (PCD) fE 35 1 <01 3R THI 1) 5 A Ao 36
BHUTPAE 38 5MCRH L5 35 1 25 P Wi I ok 2 7 T P A

[0341] A& P2V 2 AR BB I IR TEA R TR EH L F]56,264,975. % H L F| 55,
656,256 K E L F]'55,292,498. K E L H] 56,348,589 £ [H L H| 56,818,629 3 [H L F
56,977,246 K E L H]57,223,744 K EH L A5 7,531, 525 F1 3 [E L FH1E A 12009/
0306009, H.4% H @it 51 HIFAA S .

[0342]  EAPESAL IR IE 3 WnCaCCANCT C—225 38 T8 % A4, 771 : CaCCHE N FLBH W 4H i )
ZARIE, eI K Sz R AR EE TR LRSS I B WA o U B2 52 R | L AR R
5SS T LI AE DL R A2 0 L I AT o A 4T B R AL 43 AT 3 BH CaCCE SR i 2[RI ) JL
AN ILRRAE , B R 22 A0 5 () SR 12 05 A, ) A0 0 R 2 oL U AN DL S0 0 3 1 K I AL
W) o BAEIE > A B HY T DU R R S 22 RS [R] () CaCCV 3, o)V A 4 ) 238 18 H 5 A 0o L
YT R /N T 2pS £ 0E R 4 R I 50pS .

[0343]  CaCCIEALIP) i S A2 4 S B R S5 1 140, 491 a5 40 o 1) A0 40 20 s MR i 52 A
FREE 0 [ B HL AL 72 AR S LISC 46 R0 IR B0 i ) 288 2 RS B 7 1k o E — e 4 g S5 7Y
T A0 LN AR A, 25 A P S R T T ] s P 5 30, 38 T4 B P9 5 R L RV I = 4E T
CLATEINRE L 3RAE 1 CaCC, (H E RIS IL EATN 2 F S 1R AN TG 4 , HB R g ) AL 46
bestrophins (BEST1-BEST4) (Sun%%,Proc Natl Acad Sci USA 99,4008-4013 (2002) F
TsunenariZ%,J Biol Chem 278,41114 41125 (2003)) £5i& 1k i &AL M8 IE C1CAZ i iR
i (GruberZ%,Genomics 1998;54:200-214) A1C1C3 (Huang PZE, (2001) Regulation of
human CLC-3channels by multifunctional Ca2+/calmodulin-dependent protein
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kinase.JBC 276:20093-100) . =/ M7 SEEG % C %5 5€ 1 TMEM16A, tBFK Hanoctaminl, Jy
CaCCHIA J1fxik¥) (Yang YDZ (2008) TMEM16A confers receptor—activated calcium—
dependent chloride conductance.Nature.455:1210-15;Caputo AZE (2008) TMEM16A,a
membrane protein associated with calcium—dependent chloride channel
activity.Science.322:590-4;Schroeder BC%Z%, (2008) Expression cloning of TMEM16A
as a calcium—activated chloride channel subunit.Cell.134:1019-29) f#H 7 =%
ANTR] R SR <o AT 2245 R DX B HLR DR ) J5 2 3k AT 204 A% &R (Yang YDA (2008)
TMEM16A confers receptor—activated calcium—-dependent chloride
conductance.Nature.455:1210-15) , W& 2 [ /v 24 (IL4) 697 B9 SCRUVE B R A B s 1
INHICACCYE 1 2 JG AT ThRERL K 4H %% (Caputo AZE (2008) TMEM16A,a membrane protein
associated with calcium—dependent chloride channel activity.Science.322:590—
4) 5 VA R AT AN BA A U5 CACCIE M 1 )44 36 VIR (axolot1) UP B i i AT ik Tk
(Schroeder BCZ: (2008) Expression cloning of TMEM16A as a calcium—activated
chloride channel subunit.Cell.134:1019-29) .45 #fi¥ [ iiE 9 2 B TMEM16A 2 CaCCI) 5%
Y 2H ), IR SE IR 4 A0 3 1E FL A AR B 5 05 SR LT R SR CaCC AE 2 Tl e GL i 41 il R 4
CaCCHL L1 Hi 3L« ZERNAT FE K (knockdown) J& CaCCHE it ¥ /N A B¢ FL2H 2195 i . TMEM16A L
A 8N TE 5 JE X B, YA W i 2 5 A U1 1 S5 A

[0344]  C1C2 1 it 232k Y 3t o 290 e Jeb 3 A P PAY ) 2B O Ui T < A D C1C22 5 4 A
R (IR 5O ARV 2 A S RAE W AR AR BURR SO TE A [F] 1 AR D B 2R P o 7 26
[H % FINo . 6015828.6159969M7253295 ik 1 & id i) #5 A S AL Wil T 5 AL 77 o 7l 3 I it
FAA & BRI A& P R0 7 9k 38 i B AR A A 183 (¥ anCaCCANCTC-23K 18 3E) J5 A FI V6
IR VAR

[0345]  CETRYE 14 i) 4 9 771 S A CF TR 1 e R v (0 SR A% 5| AR 1 A Ve B M 0 s eV 2T
YEAL, , FTRCFTRER F &2 AEUIE b R 40 i Hh 2k 11 c AMP G () AL P38 38 - ZECFTRH (1) 22 b
SR A 18 Ik PR 1) B8 - I CF TR ) A I8 b Rz 4 B 3 T P - A LA B e el N 8 W i ) e T
T, SR TIE D RERE RS , TS BN 2 T B B & s b B X SRR S B0
T 2 TV 2 1) K & 32 400 R BB BR B 98/ DL K BURM D RE B 34T P e 2k o fdlr , & R AE
T N 55 5 s 1 20 23 rh A7 AECF TR D R BRI » A T G 75 CFTR ) RE R 53 ZECOPDH (4 H

[0346]  CLHiiR [ CFTRA 15002 M E B TRAL , AT AR 48 388 A% R e 1) 2~ AL 1) 460 3 8 SR AR s
174r2% Rowe®s ,Pulm Pharmacol Ther.,23 (4) :268-78(2010)) o &FFix L4545 i) A= W) 2 ]
PRAA O 77 AR B TR 8 AR R IIR YT SR o TR RS R HE FECF TR S A5 [X. A 1) $2 117 28 1 %5 A
5 (PTC, filtn, o X RAR) , X S EOE R H PP il Fak b . 7210 % HCF &3 b A0
TIX e 5RAR (HAEME 2P KN (Ashkenazi Jews) (75% B RAZRICFTREE A7 HE [K]) H 4 Al H
o TTZECFTRISAZ AL FE N Hh e 3 LK 248 F508del CRTR (5 S A1 R 1975 % , 7 LT 2190 %
[FICF 35 ) o 7EBO8AL K 2K A & BR S 2k 51 R CF TR /R 578 3T 8 , HURRIE/E TR RS & 45
o4k 1 (NBD1) 55 5 J168 435 g 4k 2 1) P 435 A del— 25 A el AR EL AR I AR B PEAN 2 BRI B I iR
JE R N S5 ) (ER) A 1) 48 B 43 AR B R0 5 326 28 2 R AR, A 281) 3 A 4 i 6 T 7 3 12
A 52 R I A o E T 5 BT TRl R AR 2R 41T 2 1) B 1 D) i AL AN 2 100 %6 A R
Rl AR I HIF508del CRTRAAIR/K R T R IE R , X ] il B AEF508del CFTRAE S 14>
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A B R %2 21 (1) 358 4 CETRYE 14 (BA A SR AN CRRAY) , 3 H AR 5 T H 2 it
A o RIS AE ST i 2 I, F508de]l CRTREZHLH FEARHY 142, IR B4 D3 B I CFTRIG R 3N
BEAR A CRTRES T8 3 M - TT T TVISCRTR A I HFAEAE T 4 K CRTR 2 ik 41 i F 1T , {H £y
T HETE TR (T2, 140655 1D) BF IR A & 18 I8 FLAY 5 H % (TVIE, iR 117H) 17
71 HH BRI B8 3 il M o S ADh I, BT 42 R AR 1R (VI8) MICK 3 N () 5848 (VIZR) 2 K,
AL EH T 5 B A Vi A 30 3 ) 8 gl 1T st PR ARG ) 3 12 o B CRTRER AR AR 43 1 Al 2 B
FRH T HL 1 AN 58 B, (B CFTRER AR A 73 2K A T A g 5k 11 v B 245 703 R VR T 7 FH G A
B LR R v 0 R ) 2 ) R TR e 345 B L 5 SR AR Y CRTRAE A R R BT AL & W ) AT
XLE”CETR T 71”2 & 72 B CFTREL A Jii i) 245 7% 9 BAELL T R RS0 h 34T 1 A
(03471 21 Jifa 2 iy 2 R 21 24 A4 iP5 i v, 52 1 15 1~ CFTR R AR S 486 R0 511 5 U7 A2 T BB B i)
CRTRINAE 1, FTIACFTREEAF AT TT TV VHIVI 2R AR HAR R CPTRIF 1h 77 1 T A 4L 5
G551D CFTRF/NIX K24 71 JE U CFTRAE AL KL [T , [A] Dy H 3R L HH 1E 5 1) 3 i R I8 A= 32 14
(TR, A 45 A3 N =B RR IR (ATP) 45 & 1 48 o (1) S S I BCA T WOk 77 e e | 7 4% 7™
HIELE (Gregory,R.J.25 (1991) Maturation and function of cystic fibrosis
transmembrane conductance regulator variants bearing mutations in putative
nucleotide-binding domains land 2.MCB 11:3886-93;Bompadre,S.G.%% (2007) G551D
and G1349D,two CF-associated mutations in the signature sequences of CFTR,
exhibit distinct gating defects.Gen Physiol.129:285-298) . & M2 A& /\ Kl S AT 7Y
CETRIE AL, 3 Ho 3t AR N R A 7545 B CRLHS R 30 it FH) 143 e -t 98 1R 24551 2
— BARAFIE I HRLARE (genistein) 2 AELIE H SRDXIHIF I B R BT /12
IR P 25 5 WA B 2R A o B A o SR 5 S T 245 711) 32 38V e K 4 B R IR WA 2 1 B
T BTN ¥ 2 22 R T A A2 4 o BE ST R R ISR £ vp T S 8 X FE A -S4 27
58" CETRYE 14 « PRS2 VPR T (454 , PRBAE R B (c AMP) ARORS ) 11 15) AN i i, TR AE
A TR B 2H R S AL G D0, T 2 BE BV s v 1) EE R CRTRIG AL o X M Y 24 701 ) 45
SE 18 A T e 18 B A28 110) SR DA I A e T 2 ) 9 e 0 ot B S EL R ) 2
17 R L T8 A8 R CF TR 245 711] o V22 4 7 1 SR 1 FH - 3R Fh 2R 20 1) 7 128 , B 3k SR 0 46 S
UG (0 BT 5RO L IR B8 5 1 B A2 % A2 1) 23 A DA R ST B8 2 I 4 i Fe, 2 o SR AR Y
CETRI /N3 T Y 28GR IR 25 8 FIRAE O 48 3 BUAE AR AN AR I R Hh LA 6l 38 7% 1P 1K) 24 790 1 O
Ko

[0348] L% XI K IEF508del CFTRIHTEM HARM 1 W55 )1, WM IKE 5 iR 4 &
HRME FEEEE. PR T 2R ER, 5 KEHC M 5CRTRAE Y IE
(biogenesis) AHELAE HIME EH BUHRR o 24 7103 an4—4 5 T R &8 T s c70 (Bt e a7
FEAR) KBS B R AR AE I R I i A S 0 5 1S9 LB el () 55 0 45 SRR
FEMAN A V) 5F508de 1 2k 1 40 M i 5 Jo U0 W) 38 38 Tl e 1 v it & S R a2 o VF 21X L8
WGP O T lE I R IR R R R A A IR I F508de 1 44 IEF (corrector) o bR IE
T ol 24y 751 308 5 VA BT 20 o AL R A B IR P9 A 3 i ) 5 AR ) 2 T PO FA T S G
F508del CFTRAE JF AR v (1~ 2 0 28 BE 223 1 o WOR B AR AR A 1) 22 b, DT SR 245 71
AT LLR IS LE 25T KAit # . & Bon e &Y 5 CPTRELE A BLAE T BT #R 4kt ok
20 44T A7 25 BT o A o ) — R THT Y 245 791 B v A R e 1 o o B R 3 2B Bl 3 o R A
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i N 25 A AR SR BB AR o 2H 2R (A M £ Tt I (HDAC) %o 32 IR 3Rk B PRI i 52, I HHDAC S ik
RIS RE B 2 5 52 EF508de ] CRTRE A YT ERAH 5C 4 gz 42 « FHHDACHI il 71) Ak .CF 2 g ] A
VTTERIZ I, HDACTE U= — It 2R Ji& 57 ¥4 5 2 LA JA HDACHYT s iRNAVTER , 4 =y 4R i S 1 F508de 1
CRTR/K P o 1 i L6 77 v 4H & 387~ 1 F T F508de 1 B 1E 1Y 22 FPE (L 245 571 o A FHAS 1B —Fhix
PR SN , F508del CETRAIS N7 B ik 5] R b T S A s B AL DA - CRIRE I b 52 I3 2R A 1
R M EAIE Y

[0349] ik B2 (k%5 a8+ (PTC) Wy AR 1 53— Pl CFLL K PTC 52 ¥ 2 Ho e A%
P T93 TR A D ER] 1) 2 NS IE T7 4 o Bl S b 1 SR AL B 245 77 B A 5 b A I 35 P 1) 3
ZrRNAAH ELAE I BE 77 o R X PpAE B AR A% AR Wb B LI 55148 22, 3F H 5 A A
GIENE T B MR 3 L JE DRAS [R] , (L m 3d o A WA R AR ) I A T Re TS B PR B
AR PR R SR AT 2 1R B 1 Ab 3 NI R R R R VP BRI 4k 4, B 2R
F)FF IE A FHmRNARL SR A i b TE AR R LA AR B0 1 2 — % RIS R 4R S A A
T mRNAFR) 3L 1E R B Ak 1) B R PR 28 10 25 - DR 02, 1 L@ Ik 150 BH Va2 A T A 0 380 PR R AR
2 b B RS B A L AEAR S AL

[0350] W] 55 AR i BH R BT IR 1) 5 92 RN 43 - 2H 6 e FH ) CR TR MR U 15 46 & 0 L FE AH AR T
US 2009/0246137 A1.US 2009/0253736 A1.US 2010/0227888 Al.US 7645789.US 2009/
0246820 A1.US 2009/0221597 A1.US 2010/0184739 A1.US 2010/0130547 A1.US 2010/
0168094 A1.US 7553855.US 7,772,259 B2.US 7,405,233 B2.US 2009/0203752F10S 7,
499,570 IR I 4 o

[0351]  RGVRVA MR SPUR G A &

[0352] i BH ZE M il i £ A S 1k FHIE 1k 4 TRT S e P o o U AN M JE e 35 3 BN DA 2
T MR AERIAE I 20E o FH 2 RN ZUBT R AEIT T AE I 280 4, FEJEMELF 4R fk
5| EE 1S M R G w2 o A AR AR R F i ) (Pseudomonas aeruginosa,P.aeruginosa) Jf
HEMHZAE A R A X ZIE T EE4H 5 (Flume,Am J Respir Crit Care Med.176
(10) :957-69 (2007) ) . [Al FF , 40 1 i U0 4 75 10 %] &) R (Staphylococcus aureus,
S.aureus) VEZAHTLE R E (Burkholderia cepacia,B.cepacia) FHHE 4 2% [ M 5 A
e RO DREIIRTE 43 WA ) 4 25 5 9 L BB CR IR N AT B8 NI 655 AR R Y6 97 H 3 2 DL ORFRAR
ATTE it fid 5 o DR AL M BT R O 8 R CEARUTE B 18 1 & 5 R 1 32 il I & 5B DL S m e b i
A COPDH 52 13 1 AT H R A o DU, Wi AN BRI AN, JC 72 7 58 A A A o A TE ARG
SIA], 540 2 i 2% DR AR TR TR R S5 1) SCAUER T TR AH I o MR N A A DX M il 228 R DR 4 1 JK
Y BRARYR YT TR 2 RN YGR YT o DRI, R0 i =2 DL S A2 M MR 3 v o7 1], A Pt AR R AR
B LR

[0353] ik iE MR A 3 BB FE R /NI FE (MIC) JMICR ARS8 A Tl AR M A K
(R AP AE R PE - BAAMIC2 B R AT R B 4845 , (0 HA R AR Bl A Wi 1 1y B 1) 3k
T2« PKZ O P AR R B Mt 4L ZKP I TR I R AT T 08 & o X T VR Pu A 22 300 0 e B 2L 1)
=N SR IEAE H 2K (Cmax) A 7KF (Cmin) FHZH 29 B i a] il 26 71 1) T AR
(AUC) o BB ARIX B S HOT A ZUK P (A F2 AT T 8 2 (B e TR E fR A R A g
e

[0354] PKSEL SMICE A4 TIATE BEHUAERIE R =PK/PDS %L : EfH /MICLL . T>
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MICHN24/]NEF—AUC/MICLE o W AE /MICLE i8] B b /& Cpmax i AMIC . T>MIC (755 TMICHI B [a]) A2
e Hp LY AT R I M C I 351 52 181 B 1 B 49 B » 247N —AUC/MICLHL J2 38 ik 24 /NisF—AUCRR PAMIC
FiFf T 1) o B T A 3R 7% 0 3 P 1 0 2 3% T = o 2 2002 e I A I A 360 1k A A 2 AN
SISO o B AT BT 5 TS ) B o T A ) it v R PS8 D 205 SR R B ARl ) SR o 2%
e B A FE AR 252N (Post—Antibiotic Effect,PAE) PAERFIAERBZ LG
XoF A T A K TR R S

[0355] i FHIX LS4, nl A HTAE 3R 40 3K

EHEAAR X wWAEE % ey B4 PK/PD A%
REABFL
[ A& BRrEFE B X R 24 JNBE—AUC/MIC
RERBERGF RGFE4ERA RebiERE = /MIC
AR A B %
RA B WA
kB E X
[0356] Il‘ﬁ‘ SEE %géﬁ_ik FSHTE
B RAR M R Ao R D H AR PR ¥ 40 1)
FHEEX
FAEE
III & AHREE
A 18] 4R % bk 24 Am To b B K BX#HHE 24h-AUC/MIC
PEFERKGFLEAER wWIRE
TEEE

[0357]  XFFI384iA 2 (RAENETF IS (AG s) M T A 28 VIR FE 2 2 AN N R 2% , BEAR )
YR TT AR AT I KA, R i BE T, R A B RE FE Bk HLBU PRI . PRtk 24 /N -
AUC/MICEY FIUEAE /MICEE & P A 3R AT B AR AR X0 T2 A 28, il 2 R 20
8- 10 WA /MICLL LA T G i o o T 96U T i 28 5 75 22 P A0 B, d B 1) 247N —AUC/MIC
bR 29125, AHEL FE 22 BHYE , 40100 T & B A 1) o AR T, X T G g i i 2 , B AR 24/ Nisf —AUC/
MICEL 75 3Tk 22 R AR K .

[0358]  TIR#itEER B-WBLIZIS e MR A B R H B IR e i) Son 524
FH BV RE I 6 T IX e 1A 25 () AR 25 24 77 28 7 {1 22 3 1) 4R ) ) e KAk . TOMIC R 520077
BRI S 0T W IR RN B 25, A TMICHI I (8] 72 45 24 [R] B 1) 22 /0 70 %6 ) m] WL 5%
NP

[0359]  TTTRPiAER B R VUM R R FIHHERAEETT-200E THE) RAR
A PR, EATTEAG B TR AR 3% A3 R S (R R SR RN, o W T IR Se i A 3R, BRAB I 45 25 07 56
SRR SZ () 25 B i KAk Rl , 24 /NI —AUC/MICEL & 53 ISR B S 8 6 T i h &,
DA A 22 /12501 247N —AUC/MICEE o

[0360] 3, EL4E(HANPR T« AT rh 38 285 g BUE 1) 40 B 5| e 1 I I 3 JRR 4 (1) CF L COPD
ECFCAAEY 9K IR NPT 28 B2 Wiy AIVAP S35, vl LAMGIX AL VR YT R 3R a6 - B F M R bk
FISE B« %55 5 W B JE 55 55 (panipenam) &% 5 R . £ JE 55 R (doripenem) . b B 555
(biapenam) \MK-826 .DA-1131.ER-35786 K '35 F§ (1enapenam) \S-4661.CS-834 (R-95867
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[FIRTZ4) JKR-21056 (KR-2101 24 HT24) <L-084 (LJC 110361 Hi24) FCXA-101 . n] 38 ik 5l it
B it FH AR 2 BH (1) 40 B 90 R0 7 3R 38 5 B 5 08 (1) BT A P I AU IR 97 317

[0361]  REVRVE G S BITEBT R A&

[0362] W N 307 o S [ e A2 I Wity - COPD LA B L e WP 3R G 05 2 2 VR 3P ER (W A A, BTk
PR B RFELE T S EURRUSZ IR 1) S AT VE JORE & T 5 A R B o BT iR ) 7V A o T4 A
Jite FH ) BT 28 751 SE 45 L5 45 UK A AT L R B AN 308 RN UL K —HA & R E B Pr 8 2,
FRAFE S AR P4 25 (NSAID) o

[0363] A5 VU BR AT F= i 72 i e LA 1 =0 2 (LT) , It 30 98 hE A 945 B o 2 e
H =) (LTC 4.LTD 4FILTE 4) == % phy g R M4 41 A - A K 290 i R0 5 e 4 i = A o 3 T o
AR B R 7 2 it FH R = U 7R ) SE AR B o R S R B AL B A

[0364]  AELK 4 Mo A e A2 o H BR IS 25 Wi it H R (B H R » o FH T i Bl das i) Bt
Tk PR PR RE o B AT TBEL Wi A K 200 PR AR B o 5 11006 S R AT, AT 5 1 2 fi R A 5 A I
[RVRETBL BT TR RN TR F V6 97 e e, A D Bt 25 R VG 7 Al B b G Bk & 9%) DA S A
DR ) T I SR R 58 o B 5 e ATTRA IR =0 YR 7 BB DK 400 B 384 2 R 1 27 DL
[0365] % Y 7w PDEA i) 771 8 55 il 3508 8 A I FH V697 12 PR BH ZE 14 it - i& & T 5 AR K B
FIr i () 77 42 A1 53 40 G A FH R PDEAAT 1] 771 £ SE A7) B F5 A ANBR T2 B A 27 3 =) 6

[0366]  Ahy i fii st S B S B KA AL G -

[0367]  —% AL % (NO) fEA44 : NO NOMEAA JNO LA 2 3k 48 WP M TR 26 37 b 7 Fis 5 2RINO & Bl 14
YT 7 o — SR AR T I I N AR5 e FH 14D v R P R LA B K AR RN SR T R A
oo T8 0 P 2 200 o A ARG 12 il — 2R A B B EH LA R 1 R i U - I A &
S SR G B I A M R DLE AL G S T B IR U X PP IS 5 1 B ST (cGMP) 16 A% » 5
FEC I A R0 S S S I VLR R it DA B2 I A (1) £F 5k (Palmer,Circ Res.,82(8) :852-61
(1998)) »

[0368]  7E PN Ao T~ I A8 FAY L A8 P B2 A B o 5 Jl 1) — A 80 A X T AR R A e 170 e i A
M REKVEEER ) 72 IHE Megson ILZExpert Opin Investig Drugs.2002May;11
(5) :587-601.) . —SAME T FHMER AR S5 VF 2 5 i R AE Ak e A O, F B is kb e i —
AL LS B Py it e A W 51 IRe T ke B — SR MR A AR & S — AL
FOHIE R —PA FB 7759t B 2 4k O A A HUE IR BEF NS O SO IE IR B RUR T -
SRTT , IHER IS B A RIR P B A MR —E R EENAEYN TG, DAV 2 B4R
P — S B AR TR

[0369]  FEMENGIE b, i JE B 40 B A0 28 M 4H R 7= 24ENO (Ricciardolo FLZE,Curr Drug
Targets 2006Jun;7 (6) :721-35) o @it HHEENOG g (NOS) {4k HY L4 2 IR S AL 1T 7= AENO o
NOSPA = Ff A [7] () [5] A BYAFAE - $4 J6HINOS (nNOS) 175 5 HINOS (INOS) Al Py JZ BINOS (eNOS) »
Fe U TNOSH 4 B A & Fh A (nNOSF1eNOS) A H BNOM & W 4 7 (0 Bl 5 55 B
(nitrosothiol)) HINOBEME AT KB WL 5K (bronchomotor tone) o il T NF—kBAK % M4 i
AN E) O 40 B TR 1R PR SR U T NO A i PR 5 5 28 1) b 28 RO NOABLF- A2 B 60 2 AT 4
IR R TR AEFEZMCFEE T, iNOSHIRIEMHEZEHEM (YoonZk,] Clin
Invest.2006Feb; 116 (2) :436-46) . 8 1 CF 1 i NOS 3 it 4 A1 1) 2 1k 15 ] AP B L T 1) 2%
R AR A muc SEAR A H ARG . DR A ECF S EHH 7EpH 6.5, 15mM NO2 S5 AJimuc A4 2% {5
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B R o NOAR B BYA'E DA MV A P 2 42 P 28 %) Ak 5 3K Fh 0 sk A2 A FHAE 9% o B8] Bk, W A FRINO 2™
ALFEARH AR T BINaNOs , A N CESTE R AW 51 77 S8 A SLESFAT T BINOR) 7™ A2 [A] 42 1 A=
B 7 AT DA JHOK B2 g F1COPDHR [ 48 M 2 1 o S A 7] (G PR & (reactive nitrogen
species)) o HuAh, NOFT I Y, FEAG E B LA 1 Mg LA 2 A 122 i ACOPD 2% 1l = 44§ [RINO 7K
PS5 o DRI, B HH FRNORT i 2 M I3 7E 1) A8 M I R I AR AR N1 T o I SR BANOS 1 15 F2 1k
TRE NS A 1 TN s ATCOPD A TR FITYE T A BT R AR

[0370]  J& & A K B A BT i (1) 77 9 AN 43 20 A it FH BAINO WNO A A FINO-£5 il v A 1 759 5751 7
S A FEfEVal lance®s ,Fundam Clin Pharmacol.2003Feb;17 (1) :1-10,A1-Sa’doni HH
2 Mini Rev Med Chem.2005Mar;5 (3) :247-54,Miller MRZ: .Br J Pharmacol.2007Jun;
151(3) :305-21.Epub 2007Apr 2L KKatsumi HZECardiovasc Hematol Agents Med
Chem. 2007 Jul;5 (3) :204-81 A FF A AN BINOZ 5«

[0371]  FERELEKAT T, 75 T BUNOA B A0 % PE T 8O 8 77 2ENO, 3X 4k 17 XS 1 98 hE A
G  AEX L AE R, S A B A i I 1 T 32 R0 43 4H A it T DL R 155 5 ZNOA5 il 4
i1l 771 \NOYR i 771 A I 80 A R & / i 37 o 711l 2 6 3& 1) : Bonnefous %, J . Med . Chem. , 2009, 52
(9) , 53047-3062 71 ,Muscara®EAJP-GI June 1999%5276%:, 8 61HG1313-G13168Hanse 145
FASEB Journal.2003;17:1298-1300,

[0372]  B2-' L ERERAESZ ARSI - O 5 € i PR V6 7 R FEE 1 52 A 80 771 5 3052 A i A
ML I 5 A, 5 T2 TB2-H EMERZEK XAET KA CH A 7T XFIMR
(DuringerZ$,Br J Pharmacol.,158 (1) :169-79 (2009) ) . =i & 1Y) 1X Lo 52 AR sh 771 S 20 57
PRTREIR AL PN AL RS 7E I B A o 728 22 24 /NI ) ik A2 b B A 48 B s e W N [ 26 5 Tt
AR BN X 3kl e PR s 5 4 KGR i S B PO 32, 25 T SR AN AT, SR
DRl R B AR T PR 52 I FE FE - B2 IR ZR B S AR B A L FEVD T NGlE A i vh T alE b T
FETE AR AE 2 AR5 A A AR | ALk AT R 2 R B ISP o R e 2 e FH R it AR R W A5 )
AT R IGsRB2- B b IR RE AR BB IR T 27

[0373]  KEVRVE 1) 5 7 A5 2 DR AR R 25

(03741 FH it FH 5 DRl Vi o 1 DR 28k A 1) 52 497 60, 975 5% W DNA - 2R H B E & 0 JBURL L DNA A
RNA.

[0375] G s S H B R B M VR I T I A

[0376]  i& & 5 A B A BT IR 1 77 v AN 43 - 20 it FH 8 HE 8 2R B V6 97 7 B S 9 B FE
BT VA0 RIS F5AK s PUST B R, o a0 e R B B R R AR ST R s S B A s B R
25, IR ER A v 5 S RIS B R] s SCORUE YK, RS E AN R T PUIR B RE R 1 0
PR R IR BT VR 47 (aclidinium) 45 ; PDESH s 1RNA s 3 RIVET7 3044 s 1E 4 s N B2
RMIEDUA s a1 -PUE AR A 8 ; 7T S0 25 4218 s PDE-4RIPDE-54M il 771 s LA Je S [l B , i anl
TR ATH SR AR AR BB VB AL SOK A Al 22 7a e

[0377]  SEEG 5 VLAY €

[0378] A4 RLANTT %

(03791 BRAES3H BT, 75 WA r M AT R 3 JRREAE F o B 18 770 250 91k 75 2 B HPLC 2K
JG7KTHF \MeOH . CHoC12) H Sigma—Aldrich, ANE ik — 1Bl f8 H o BTG I S LE A4 1)
THEAr (g) FIASR N #4T « fEBruker Avance—4004X Fic ENMRYGHE , B AE S5 Wi B, ¥ 7
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CDC13.CDsODFIDMSO-de35) Wy H AldrichikCambridge Isotope Laboratories.Uh F4EE HT
fRRE 2 BV s =Ll , d= X, t= = H &, = HEEg ,m= 2 HI§, br =% AL FE LA
X T PU R B R (TMS) SN AR I ppmd R 18 « ZEBiotage Wi [ W 8% HEAT O IOV B AE A
Ui B, BT A IO 3 E G R BEAR 5 X BB A L R 4T 38 4S8 FHUV O (FE R 2 8 551))
AR = FVAROT Ik (FE N B2 7)) @i #E0. 25mm E. Merckfif IRHR (60F-254) 4TI TLC
WA I o % T4 1t Ak A, 38 3k HPLC FILCOMS 23 B M Wl 2 8 » 48 FHE . Merck ik i (60, Bi it
0.040-0.063mm) FEAT PR A LI

[0380]  LCMSAHPLCY :

[0381]  ff fH7EShimadzu LCMS-LC-20AD_LF254nmf& i) Sunfire C18,2.1x50mm% Hr 4t
BRAE 7 HMEE) FAFLCMS 53 Hr o A8 FH LA I B2 5, Yo 9 543810 . 40mL .

[0382] f§i FH#EShimadzu HPLC &% _ET-220nm#& WA XTerra MS C18FE514 .6 X 150mm43
FE (B AE J3 718 E) SRIFHPLC AT

[0383]  1.S-3-(2- (X ((2S,3R,4R,5R) -2,3,4,5,6- FLFRH O 58) S J8) 2 A 3E) S LI g —
2- Wﬁﬂa@bﬂ@?ﬁﬁ (9) {1l 2% 5

[0384]
OMe Buclmw OMe OH SAc
lf’\H 1. MsC1
K LCO5. DMF IlII 2 KSAc
ol /\VN”BUL /\/Nll’rm. /\/NHBUL
LiOH, TCEP= Ii(l
a; 9 . ‘_\\ SH
’ HCL F =¥ 2-HR B R
0] (0]
. : . - NHBoc
- NH#HCI ~_-NHBoc o)
[0385] ©

0 2
8 . ]
D-#) &4, NaCNBH; HOG o~ oy

AcOH.MeOH *HCl

TH H H : OH
N\/\
”rm 0 O

OH OH S

N

[0386]  3- (2- (BT AR A ) L HE) KHEHEE (3) B+ ik &1 (10. 5g,
69.0mmo1) £EDMF (40mL) F R 73 I AK2CO0s (19.0g, 138mmo1) , 3 7F 25 ¥5. N it HE 544 . 1)
PR R SIS T IS Y2 (24. 1g,104mmol) , K [ NTR-& WLE 18 T P HE48 /N,
B SOVRE ) P K (300mL) F4RE , FHEt0Ac (3 X 300mL) ZEHY . K& 3 A WUZE W YR , b 438
ALk Ak, 15 3 3 ARSI &3 (18.0g,89%) :'H NMR (400MHz,CDC13) 87.62 (dt, J
=8.0,1.3Hz,1H) ,7.56-7.52 (m,1H) ,7.34 (t,J=7.9Hz,1H) ,7.10-7.06 (m, 1H) ,5.04 (brs,
1H) ,4.06 (t,J=5.2Hz,2H) ,3.90 (s,3H) ,3.58-3.50 (m,2H) ,1.45 (s,9H) ;EST MS m/z 296
[M+H] "

[0387]  (2- (3- (FRHE L) KAL) 428 FAH BT lg (4) W& f/E0°C R, fE15 0 Bh N
PL/ANEE A AL S 43 (18.0g,61. Ommol) 7ETHF (500mL) A v i it NS AL 4R (3.50g,
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91.5mmol) o ¥ P15 I MR A MIFE0C T i FE LN, FFAE0°C FHUKYA I 7K K 4 [ VR A4
FHEtO0Ac (300mL) 47 % - 368 i ek i - #8998 , 77 FHEt0ACc (2 X 300m1) Pe kit e 1 28 B 5L
UG, I RE GG AiAL , 15 B ROIR B AR 4 A4 (14.0g,86 %) :'H NMR (400MHz ,CD3C1) &
7.26 (t,J=6.9Hz,1H) ,6.96-6.90 (m,2H) ,6.80 (dd,J=8.5,2.5Hz,1H) ,5.10 (brs, 1H) ,
4.65(s,2H) ,4.01 (t,J=5.1Hz,2H) ,3.55-3.45 (m,2H) ,1.97 (brs, 1H) ,1.44 (s,9H) ;EST MS
m/z 268 [M+H] ",
[0388]  S—3- (2 ((GRUT SR HAL) HH) LA E) FEBMA LEREE (5) il 4 7/E0°C F M4
(14.0g,52.4mmol) #ECH2C12 (500mL) H FI¥A R - IMAEtaN (21.5mL, 157mmol) , 2R f5 I H ik
P (6.00mL, 78. 6mmol) , FF 78 Z iR FHE LN o 4 e SVE &40 7K (100mL) 7% , 3 FHCH2C12
(3 X 150mL) ZHL o -5 FF ()G WA U FH ER 7K Be 5%  7ENa2S04 b 15, W4 , 19 21 5 L bR (1)
SR L) (20.0g, KA S HA G — DAl B AT T — 28R :EST MS m/z 346 [M+
H]"
[0389]  [w]DMF (50mL) FATHF (250m1) = (1) H fi B A6 4 (20. 0g) H N AKSAc (9.00g,
78.8mmol) FFAEZ R T A FE 16 /N o B 2535 5, R R P AE 7K (100mL) HEt0Ac (100mL) . [H]
S . 3 B HUEL0AC 2 , 7K /2 FHEt0AC (2 X 100mL) 22 & FH G HLZ IR 48, R A W id it A
gl , 13 BN B E R L A5 (22.0g, Bi2562%) :'H NMR (400MHz,CDsC1) 87.19 (¢, ]
=7.7Hz,1H) ,6.87 (dd,J=7.6,1.5Hz,1H) ,6.83-6.80 (m, 1H) ,6.76 (dd,J=6.8,2.7Hz,
1H) ,4.99 (brs, 1H) ,4.08 (s,2H) ,3.99 (t,J=5.1Hz,2H) ,3.56-3.44 (m,2H) ,2.34 (s, 3H) ,
1.45(s,9H) ;ESI MS m/z 326[M+H]".
[0390] T 2% (2- (3- (BRARF &) REH) 428 ZHEHIRES (6) 4%
[0391] |5 (4.00g,12.7mmol) ETHF (20mL) \ 1 (20mL) F17K (20mL) HIVRA P () H
BINIEALIOH » H20 (1.06g,25.4mmol) , FE4f [ MR & W07E Z il T HiHE LN o [m) _F 3k e 3
RSP ITCEP » HC1 (1.81g,6.34mmol) Ff FR 4 HE /NI o R 98 711, R R Y0¥ TEtOAc
(50mL) H, K5 v VA A AINaHCOs 7K V8 VR (40mL) BE¥k . 70 B i Et0AC 2 , /K JZE FIEtOAc (2 X
150mL) ZEHL o 45 FH A HLZE LNaoS0a T4, ik 8 H- Rk 4 , 19 2 AR A6 (3.40g,95% , 3 Al
), EFEF— S EEHT T 2% '"H NMR (400MHz,CD3C1) 67.22 (t,J=8.3Hz, 1H) ,
6.91(dd,J=8.1,1.1Hz,1H) ,6.88-6.85 (m,1H) ,6.76 (dd,J=8.5,2.3Hz, 1H) ,4.98 (brs,
1H) ,4.01 (t,J=5.5Hz,2H) ,3.70 (t,J=7.6Hz,2H) ,3.56-3.48 (m,2H) ,1.76 (t,J=7.6Hz,
1H) ,1.45(s,9H) ;
[0392] ESTI MS m/z 284[M+H]",
[0393]  S-3- (2 (GRUT SR IL) L) LA HL) TR -2- AR BRKE (7) 1 il & ; 7£0
C TR Afk&46 (3.40g,120mmol) FIEtsN (5.05mL,36. 0mmol) £FCH2C12 (60mL) H K] 11k 1%
WA 2B S (1. 78mL, 18. 0mmol) , FFAE IR N HE L/ o ] R BTR AP0 I K
(20mL) , FHCH2C12 (3 X 60mL) ZEHY K- FHE (1) A ML B FH 37K B ik , &Nao S04 T4, 1 98 , ik
G, B AR YEIAE aRt Al , 15 BN T BRI ST (4.40g,97%) : 'H NMR (400MHz,
CD3C1) 67.58-7.54 (m,1H) ,7.24-7.17 (m,2H) ,6.95(dd,J=7.6,1.1Hz, 1H) ,6.92-6.88 (m,
1H) ,6.77 (dd,J=8.2,2.3Hz,1H) ,6.52(dd,J=3.5,1.5Hz, 1H) ,4.99 (brs, 1H) ,4.25 (s,
2H) ,4.00 (t,J=4.4Hz,2H) ,3.56-3.37 (m,2H) ,1.44 (s,9H) ;EST MS m/z 378[M+H]",
[0394]  S-3- (2-% 2k LA L) AR -2- TR IR R 2R IR 31 (8) My il 4% s AL &7
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(4.40g,11.7mmol) 7EFH FIE T HEkE (50mL) HH AN HCL , By Wi £ /NI o R 4 ) 5
B AW FHEOACHE BE , il i 43 5, 15 B K A B AR 1) 2 iR 258 (3.40g,93%) : 'H NMR
(400MHz ,CD30D) 87.77-7.74 (m,1H) ,7.26 (dd,J=3.9,1.2Hz,1H) ,7.24 (d,J=8.0Hz, 1H) ,
7.04-7.02 (m,1H) ,7.00(dd,J=7.8,1.1Hz,1H) ,6.89 (ddd,J=8.3,2.7,1.1Hz,1H) ,6.64
(dd,J=3.7,1.1Hz,1H) ,4.27(s,2H) ,4.21(dd,J=4.8,2.1Hz,2H) ,3.34(dd,]=4.8,
1.2Hz,2H) ;EST MS m/z 278[M+H] ",

[0395]  S-3-(2— (W (2S,3R,4R,5R) -2,3,4,5,6- TLF2 3 OV 58) S 3E) 2 4R HE) e FL kg —2-
FRACHRBR TG 2R 182 £ { (9) } () 1 %% 1) %8 (1. 00g, 3. 20mmo1) £ FEE (50mL) HP VA R - iIn A D-
R (2.30g,12. Tmmol) M ZHE (0.76mL,12. Tmmol) , 2R J5 I N B M A 444 (800mg ,
12.7mmol) , ¥ AT 13 S B VR S NI/ A2 50°C , HAES0°C R4t £E4 /N o S 40, In N D—4] 4 b
(0.58g,3.20mmol) « Z. (0.19mL, 3. 20mmo1) FIG LIS L4 (200mg, 3. 20mmol) , ¥4 15 %
IR -G YIAES0 C R HE LN o FEIRE R B 2238 77, 487 FHC18Go 1 dAE K ik A W ae it s AH € 135
Atk A T KB IAN UL P~ 2% 4y B pHIA T EpH=3, SR Ja & 3F , @i % T 2655,
B39 7K A O E AR HC1 259 (1.20g,59%) :'H NMR (400MHz ,CD30D) 87.76-7.74 (m, 1H) ,7.27
(dd,J=3.4,1.4Hz,1H) ,7.24 (t,J=7.8Hz,1H) ,7.06 (d,J=1.2Hz,1H) ,7.01 (d,J=7.4Hz,
1H) ,6.93(dd,J=8.5,2.8Hz,1H) ,6.64 (dd,J=3.8,1.9Hz, 1H) ,4.44-4.38 (m,2H) ,4.27 (s,
2H) ,4.26-4.18 (m,2H) ,3.97-3.50 (m, 16H) ;'H NMR (400MHz , DMSO-d¢) 68.85-8.68 (m, 1H) ,
8.03(d,J=1.0Hz,1H) ,7.41(d,J=3.7Hz,1H) ,7.26 (t,J=7.8Hz,1H) ,7.00(d,J=8.0,
1.5Hz,2H) ,6.91(dd,J=7.9,1.8Hz,1H) ,6.76 (dd,]=3.8,1.6Hz,1H) ,5.21-4.50 (m, 11H) ,
4.44-4.31 (m,2H) ,4.28(s,2H) ,4.23-4.16 (m,1H) ,4.13-3.99 (m, 2H) ,3.84-3.22 (m, 16H) ;
EST MS m/z 606 [C2eH3gNO13S+H] "

[0396] 2 k& WIS—3- (2- (W ((2R,3R,4R,5R) -2,3,4,5,6- L fadE O 3E) &) 283 %
IR -2 B AR R e Eh IR 1 (10) 1 1) 4% 5

[0397] &2

*HCI
O\
b S
D—#&#, NaCNBH, ?H H OH
0398 > |, :
[0398] 0 AcOH, MeOH ga el

o~ NHHCI OH OH S. _O

E\g
8 10 =

[0399] [/ %8 (1.00g,3.20mmol) 7E H [ (50mL) H H % ¥ H in AD-H & #l (2.30g,
12.7Tmmol) F1Z 0% (0.76mL,12. Tmmol) , i f5 IMAFIE N AN (800mg, 12. Tmmo1) , ¥ Fr 13
TREWITES0C N I £E4 /) o S48, InND-H #2 ¥ (0.58g, 3. 20mmol) + Z R (0. 19mL,
3.20mmol) FIE LM A Ab4H (200mg, 3. 20mmol) , T 15 S N VR & M0 #E50 °C F InH 1 /N o e
AL IIAD-H ZEHE (0.58g,3.20mmol)  Z 2 (0.19mL, 3. 20mmol) FIEFEMIA 5N (200mg,
3.20mmol) , ¥4 TS IR S WITES0C I ANEL/NIF o B S SR S0 A A =35, i K (20mL)
TEPRRE B R AE  IMAZSMI K (20mL) 5 88 )54 W AR YTIE MR P 3, i gg4tit
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JE S K/ W BEBESRAT 20 L0 R i 25 Bk o SR J5 4 i 25 Bl FH AE 7K R (14N HC LR f4 DA i) & HCL R 5
BT, 183 R K A G EA 10 (1.38g,67) o 'H NMR (400MHz ,CD30D) 67.77-7.74 (m, 1H) ,7.27
(dd,J=3.8,0.8Hz,1H) ,7.24 (t,]=8.2Hz,1H) ,7.06 (d,J=1.8Hz,1H) ,7.01 (d,J=7.6Hz,
1H) ,6.94 (dd,J=8.2,2.4Hz,1H) ,6.64 (dd,J=3.9,1.7Hz,1H) ,4.46-4.36 (m,2H) ,4.27 (s,
2H) ,4.19-4.08 (m,2H) ,3.94-3.59 (m, 14H) ,3.55-3.43 (m, 2H) ; "H NMR (400MHz , DMSO—ds) &
8.87-8.68 (m,1H) ,8.05-8.01 (m,1H) ,7.41(d,J=3.6Hz,1H) ,7.26 (t,J=7.8Hz,1H) ,7.05-
7.00 (m,1H) ,6.99 (d,J=8.2Hz,1H) ,6.96-6.89 (m, 1H) ,6.75(dd,J=3.7,1.9H,1H) ,5.40-
4.52 (m,8H) ,4.46-4.33 (m,2H) ,4.28(s,2H) ,4.22-3.82 (m,5H) ,3.97-3.16 (m, 15H) ;EST MS
m/z 606 [CoeH3oNO13S+H] . *

[0400]  3.S-3-(2- (W ((2S,3R,4R,5R) -2,3,4,5,6- LR L IE) H L) 28 3E) o Ho-H
RN IR EE TR £h (14) B 4% 5

[0401] 7‘;77%3

Hs
' -H3
Cl Ha
SH 5 S\"iCH \N/LCH3
Ay -
11 o HC1 F —o& 3% F O

il

. *HCl

O/\/NHBOC O/\\/NHBOC o
6 12 13
[0402]
<HCl
D-# &4, NaCNBH;
AcOH, MeOH ?H H
4, (MU il 79
OH OH S__0O

H,C~ "CH;
[0403]  S-3-(2- (GRUT EIEFRIL) &I) L H L) “FIH2-FF HEMMAC A BREE (12) il
[0404]  FEOCInftk &6 (2.60g,9.18mmol) FIEtsN (3.75mL,27.5mmol) £ECH2C12 (50mL)
FRO B S T RS (11, 1.45mL, 13 8mmol) FF7E = i N ARk LN o A) S SR &4 b
AJK (20mL) , FHCH2C12 (3 X 50mL) ZEHY o 44 A FH 1A WA U F #h 7K BE % » &Na2S04 15 , it
Ve WRYE TR AR YE A A Ak, BB K A BRI A 12 (3.00g,93%) : 'H NMR
(400MHz ,CD3C1) 87.19 (t,J=7.7Hz,1H) ,6.88 (dd,]=7.6,1.6Hz,1H) ,6.82 (t,J=2.3Hz,
1H) ,6.76(dd,J=8.2,2.6Hz, 1H) ,4.98 (brs, 1) ,4.06 (s,2H) ,3.99 (t,J=5.3Hz, 2H) ,
3.55-3.45 (m,2H) ,2.26 (sep,J=7.1Hz, 1H) ,1.45(s,9H) ,1.20 (d,J=7.1Hz,6H) ;EST MS
m/z 354 [M+H] ",
[0405]  S-3- (2-Z Itk LA AL R F BEM AR A IR ER £ IR 26 (13) H il %% 5
[0406] K fbE412(3.00g,8.40mmol) 7E Z i N i T —RE4E (30mL) H1 4N HC1, B 1%
WL/ 4R T 5 Bk A FHEOACHIT B8 , 15 B4 K (A A IR A SR AR 25 13 (2. 25,93 %) « '
NMR (400MHz , CD30D) 67.23 (t,J=7.5Hz,1H) ,6.97-6.94 (m, 1H) ,6.88 (dd,J=7.6,1.6Hz,
1) ,6.92(dd,J=7.9,2.1Hz,1H) ,4.21 (t,J=5.1Hz,2H) ,4.08 (s,2H) ,3.35 (t,J=5.4Hz,
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2H) ,2.75 (sep,J=7.1Hz,1H) ,1.16 (d,J=7.1Hz,6H) ;EST MS m/z 254 [M+H]",

[0407]  S-3-(2— (W ((2S,3R,4R,5R) —2,3,4,5,6- FL 23 O 50) 5058 2 A L) "o dko - 3k
BRAR IR BR Eh IR &5 (14) I 1% 5

[0408]  [n] %13 (935mg,3.20mmol) & H EE (50mL) A R ¥ 3 i A D% % ¥ (2. 30g,
12.7mmol) A Z % (0.76mL,12. Tmmol) , R JE AN GUEEIE AL AN (800mg, 12. Tmmol) , ¥4 T 15
RRREAES0C R NI B4/ o 46, D78 %) B% (0.58g,3.20mmo1) F1 4 1
(0.19mL, 3.20mmo1) FIFEENE A EY (200mg, 3. 20mmol) , 44 T 15 [ MR & IFES0C T In#h
P VNI o FEJUE T B 258 7], 4 FHC18Go 1 d AW Wk ik i ik Jse A €2 3y 44k o 4 B /K H
[FJAN HCL¥g P4k 73 W pH 15 2 pH=3, A 5 & FF , i VR T £ 55, 15 28 K B Eu ] 4
ff114 (1.50g,76%) :'H NMR (400MHz ,CDs0D) 87.23 (t,J=8.3Hz,1H) ,6.97 (t,J=1.9Hz, 1H) ,
6.92 (td,J=7.4,2.4Hz,2H) ,4.44-4.36 (m,2H) ,4.29-4.18 (m,2H) ,4.08 (s,2H) ,3.93-3.50
(m,16H) ,2.75 (sep,J=7.2Hz,1H) ,1.17 (d,J=7.2Hz,6H) ; 'H NMR (400MHz , DMSO—dg) 58.72
(brs,1H) ,7.24 (t,J=7.5Hz,1H) ,6.96-6.87 (m,3H) ,5.42-4.89 (m, 10H) ,4.42-4.31 (m,
2H) ,4.24-4.14 (m,1H) ,4.12-4.03 (m,2H) ,4.08 (s, 2H) ,3.78-3.64 (m,4H) ,3.62-3.55 (m,
2H) ,3.55-3.27 (m, 10H) ,2.77 (sep,J=7.0Hz,1H) ,1.12(d,J=7.0Hz,6H) ;EST MS m/z 582
[Ca5H43NO12S+H] ™,

[0409]  4.S-3-(2- (W ((2R,3R,4R,5R) -2,3,4,5,6- LR L 3E) L) 28 3E) o Ho-H
BRI ER e SR RR L (15) Il 4%

[0410] %4
CH;
S
CH,4 D-# %4, NaCNBH; OH OH OH
[0411] o) > |, 2
HCl AcOH, MeOH D B>
NH, OH OH S 20
07N 15
15a = <HCI
13 H,C”~ CHj

[0412] [\ %13 (935mg,3.20mmol) 7E HF IE (50mL) H I W+ I AD-H #& ¥# (2.30g,
12.7mmol) FZ P8 (0.76mL,12.7mmol) , 2R J5 IN AN BIE WAL (800mg, 12. Tmmol) , ¥ fir 15
R EPIAESOC R I B HE 4/ N o 534h, IIAD-H #& B (0.58g,3.20mmol) L&
(0.19mL,3.20mmol) FIE RS AL4N (200mg, 3. 20mmol) , ¥ AT 15 [ N VR A 0 #E50 °C F k1
AN o LN S IRON B AR D-H #& K (0.58g, 3. 20mmol)  Z 7 (0. 19mL, 3. 20mmo1) FE IL A
244 (200mg, 3. 20mmo ) , K FrA3VR A W INAES0°C N MFA /NS K [ NTR A P04 H1 2 =
I IAIK (20mL) s FE9RkE T BR 253510, 28 5 NN 3 AR 7K (20mL) o 4370 e 1 [ A4 ok 3 5
7K/ R B % A4S 21T B s 15 1 I 2640« SR e K Ui s e A /K HR AN HCL R AL, i) 2% 2R 98
Ja AT 15 3N A B AR 15a (1.25g,63%) o'H NMR (400MHz , CD30D) 87.22 (t,J=
7.5Hz,1H) ,6.99-6.96 (m,1H) ,6.95-6.90 (m,2H) ,4.43-4.37 (m,2H) ,4.20-4.09 (m, 2H) ,
4.08(s,2H) ,3.93-3.61 (m, 14H) ,3.55-3.44 (m,2H) ,2.75 (sep,J=7.2Hz,1H) ,1.17(d,J=
7.2Hz,6H) ;'H NMR (400MHz ,DMSO-de) 68.52 (brs, 1H) ,7.24 (t,J=8.4Hz,1H) ,6.98-6.88 (m,
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3H) ,5.29-4.54 (m,10H) ,4.42-4.33 (m,2H) ,4.24-3.91 (m,5H) ,4.08 (s,2H) ,3.81-3.21 (m,
14H) ,2.77 (sep,J=7.0Hz,1H) ,1.12(d,J=7.0Hz,6H) ;EST MS m/z 582[Ca5H43N0O12S+H] "
[0413]  5.5-3-(2- (W ((2S,3R,4R,5R) -2,3,4,5,6- H IR FEOK) AHR) AR FEMT
IR ER R 3 (17) 1 i) 2% 5

[0414] i)

HCl HOL %
SAc g CH; ) OH
F =&k ¥ 4§ HC1 \ﬂ/ D-# &4, NaCNBH; 10 oy o ¢
[0415] — 5 0 ~ (f
«HCl AcOH. MeOH K ; N
C ~_-NHBoc A~ _NH, R ~N0
’ 0 ’ OH OH s\n/cn;
5 16 17 o

[0416]  S-3- (2% Jk £ IE) R LR IEE Eh IR 26 (16) I il %5 s #4b & 45 (4. 00g, HH
i, 12. 7Tmmol) 7EF iR T T R8T (40mL) AN HCL , Bz s B 1 /N iR 4 ), Fa ik
RY)HEtOACHT BE , 4R J Bt i I8 70 55, 15 B K (1 0 [ 1A 3 R 2516 (2.60g,79%) = 'H
NMR (400MHz ,CD30D) 87.23 (t,J=7.9Hz, 1H) ,6.96-6.94 (m, 1H) ,6.93 (dd,J=7.9,1.6Hz,
1H) ,6.88(ddd,J=8.4,2.5,1.1Hz,1H) ,4.20 (t,J=5.0Hz,2H) ,4.09 (s,2H) ,3.35(t,J=
5.0Hz,2H) ,2.32 (s, 3H) sEST MS m/z 226 [M+H]",

[0417]  S—3—-(2- (R ((2S,3R,4R,5R) -2,3,4,5,6- AL dE O &) F ) 2 8 &) FEMMA T
FRIEE ER IR 2h (17) B il 4% 5

[0418]  |a] fi%16 (835mg,3.20mmol) 7E H ¥ (50mL) H A ¥ ¥ hn A D% &) B (2.30g,
12.7mmol) FZ, 1% (0.76mL,12. 7mmol) , S8 J5 MMAF LN ALEN (800mg, 12. Tmmo1) , ¥ Fr 13
SRR A PAES0 C A /NI o AN IIND- 7 % BE (0.58g,3.20mmo1)  Z & (0.19mL,
3.20mmol) AN FE AL (200mg, 3. 20mmol) , K5 {5 [ VR & WIAES0°C R AL/ o 7
I T B 25357, A8 FHC18Go 1 dAE A4 Bk A il it I AH i vk ik, o F T 7K HR AN HC LK =4
o pHIA TS ZEpH=3, SR 5 &3, 3B VR TRk 239657, 19 2 8 B (R 17 (1.10g,58 %) o 'H
NMR (400MHz ,CD30D) 87.24 (t,J=7.8Hz, 1H) ,6.99-6.96 (m, 1H) ,6.95-6.89 (m,2H) ,4.42-
4.37 (m,2H) ,4.28-4.18 (m,2H) ,4.09 (s, 2H) ,3.92-3.50 (m, 16H) ,2.32 (s, 3H) ;'H NMR
(400MHz , DMSO—ds) 68.66 (brs, 1H) ,7.24 (t,J=8.5Hz,1H) ,6.96-6.87 (m,3H) ,5.89-5.16
(m,2H) ,4.63-4.15 (m, 10H) ,4.13-4.01 (m, 3H) ,4.09 (s, 2H) ,3.78-3.66 (m,4H) ,3.63-3.55
(m,2H) ,3.54-3.26 (m,10H) ,2.35 (s,3H) ;EST MS m/z 554 [C23HsoNO12S+H] ",

[0419]  6.S-3—-(2- (W ((2R,3R,4R,5R) -2,3,4,5,6- L F O ) &HIE) 285 FHEMAA
ZTRTE (18) H 4% ;

[0420] &6

59



CN 107614480 B W OB P 49/76 T

HCI
N
D-# ##, NaCNBH;

[0421] o ';?H D4
«HCI AcOH, MeOH 1 R
i i s

OH OH SYCHB

Iﬁ 18 O

[0422]  Ab-E W18 4% ;

[0423]  m] %16 (835mg,3.20mmol) 7£ H i (50mL) H /¥ ¥ i A\ D— 7 % B (2. 30g,
12.7mmo1) F1Z 1% (0.76mL,12. Tmmol) , 8 J5 IMA B LN ALEN (800mg, 12. Tmmo1) , K Fr 13
BEWAES0C T 4/ o 55 28 I D— % % B% (0.58g,3.20mmol) & (0.19mL,
3.20mmol) FIH LM E AL M (200mg, 3. 20mmol) , K5 FT 5 R A M #ES0°C R INFA /NG o SN 56
AN HEHID-HZEE (0.58g,3.20mmol) L Z & (0.19mL, 3. 20mmo1) FNFEL M A AL44 (200mg ,
3.20mmol) , ¥ AT 15V S AES0°C N /NI o [ BV S 78 HV 2 =08, INNIK s ZEJUE R
R BV E , I EE 2 (0 /K R DTUE H [, I 7K/ R B 8 e %, 15 20 B i 18 I il . &
Vo SR 5 KU BB S 0 FH T /K (94N HO TR Ak DA i 8 HCL 8 - R 45 2 8 2K 11 Eu ] 44 (1)
18 (GHIHPLC, 25 N90%) o ff FHC18Go1d4t: , il id e AH (i vkt — D alifb [l 44 , 13 2 H
A )18 (450mg, 24 %) , HIEITHPLCLELL , 40 B HH 7548 .00g 18, 46 fE<95% . 'H NMR
(400MHz ,CD30D) 87.22 (t,J=7.8Hz,1H) ,6.99-6.97 (m, 1H) ,6.95-6.90 (m,2H) ,4.42-4.37
(m,2H) ,4.19-4.11 (m,2H) ,4.09 (s, 2H) ,3.94-3.61 (m,14H) ,3.55-3.44 (m,2H) ,2.32 (s,
3H) ;'H NMR (400MHz ,DMSO—de) 88.42 (brs,1H) ,7.25(t,J=7.9Hz,1H) ,6.93-6.86 (m, 3H) ,
5.71-5.57 (m,1H) ,5.54-5.42 (m, 1H) ,4.92-4.15 (m, 11H) ,4.09 (s, 2H) ,4.05-3.87 (m,3H) ,
3.77-3.21 (m,14H) ,2.35(s,3H) ;EST MS m/z 554 [CasH3oNO12S+H] . "

[0424] 7. (2R,2°R,3R,3’R,4R,4’R,5S,5’S) —6,6 — ((2—- (3— GRiLFHF L) FKE L) 43) &
Fe ) W (D -1,2,3,4,5- Tuls) Ehgih (19) B4

[0425]  J52&7

. LiOH, H,O

————— -
2. TCEP+H,0 H
e, 3.4 N HCI s, I
S.
R
or= [— 14.R= Hj 17-R=H§[rCH3
oz
CH; 0O
o o]

[0427]  |A19 (350mg, 0.54mmo1) E/K (15mL) A [ W A I [ 4R L1 OH « H20 (69mg,
1.63mmol) , K [ VR & W0 7E =I5 R 5 £ 1N o 98 & 9 I N TCEP < HC1 (154mg,
0.54mmol) FHHEL/INSF o I AN HCL KV VAR S5 S R pHAELIA Bl pH=2,, B 2335 551 . 5Bl , FH
LiOH * H20.TCEP * HC14bFE335mg (0.54mmol) 14F1150mg (0.25mmol) 17, F4N HC1RAL)G , 5
K H ORI F=Y A I, i SR g Ak, SR J5 R 22159 21550mg (75%6) IR 1 1 fufE]
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PR A4 44919 : 'H NMR (400MHz ,CD30D) 87.23 (t,J=7.8Hz,1H) ,7.05-7.01 (m, 1H) ,6.98
(d,J=8.1Hz,1H) ,6.90(dd,J=8.1,2.4Hz, 1H) ,4.40-4.37 (m,2H) ,4.30-4.17 (m,2H) ,
3.96-3.48 (m, 18H) ;'H NMR (400MHz ,DMSO-de) 68.67 (brs, 1H) ,7.24 (t,J=7.8Hz,1H) ,7.01-
6.98 (m, 1H) ,6.96 (d,J=8.0Hz,1H) ,6.87 (dd,J=8.0,2.5Hz, 1H) ,4.72-4.15 (m, 10H) ,
4.14-4.02 (m,2H) ,3.78-3.66 (m,7H) ,3.64-3.55 (m,2H) ,3.53-3.28 (m,11H) ,2.88 (t,]J=
7.7Hz ,1H) ;EST MS m/z 512[C2:H37NO1:S+H] "

[0428] 8. (2R,2’R,3R,3’R,4R,4’R,5R,5’R) -6,6 - ((2- (3—- GRILH L) KAL) 2.3) &
) X (S k-1,2,3,4,5- T EhER L (20) 14

[0429] 7‘;77%8

HCI
] LiOH, H,O
?]I H (;Dll ?TCEPH-JO (I)II H O]I
“,. 7 3.4 NHCI
[0430] o 1K
OH OH OH OH

o o

[0431]  [A]10 (350mg,0.54mmol) 7E 7K (15mL) A ¥ W T I N [E 4K L1 OH ¢ H20 (69mg,
1.63mmol) , K iR A WA =i T e LN o 7] [ N VR A 90 NN TCEP « HC1 (30.0mg,
0.10mmol) FEHHE /NI o I AN HCL /K VRAE b3 S BV & 1011 pHik B pH=2, B £
2l , FHLiOH  H20, TCEP © HC14b¥E220mg (0. 35mmol) 15411 .00g (1.70mmol) 18, Ff-7E 4N
HCIRRAL 5 , SATAE B 10 F=40 & 3, FFd i i AR i a4 AR T, 15 21 750mg (53 %) A
TENE 0 AR Y 26454920 . 'H NMR (400MHz , CD30D) 87.23 (t,J=7.9Hz,1H) ,7.04 (t,]J=
1.9Hz,1H) ,6.97(d,J=7.9Hz,1H) ,6.91 (dd,J=8.1,2.4Hz,1H) ,4.46-4.37 (m,2H) ,4.22-
4.09 (m,2H) ,3.96-3.61 (m, 16H) ,3.56-3.44 (u,2H) ; 'H NMR (400MHz ,DMSO-d¢) 88.54 (brs,
1H) ,7.24 (t,J=7.9Hz,1H) ,7.01 (t,J=2.5Hz,1H) ,6.96 (d,J=7.9Hz,1H) ,6.88(dd,J=
7.9,2.5Hz,1H) ,5.35-4.71 (m, 10H) ,4.47-4.28 (m,2H) ,4.09-3.93 (m, 2H) ,3.78-3.23 (m,
17H) ,2.88(t,J=7.7Hz,1H) ;ESI MS m/z 512[C2Hs7NO11S+H] ",

[0432]  9.S-3-(2- (R ((2S,3R,4R,5R) -2,3,4,5,6- L FR A O ) & HE) 28 ) TR
PR EE R IR 25 (24) 1) 45 5

[0433] i
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||;C’\"’U S
S CH,
210 m/\CH-‘ \cn)/\
o F =& k% F 49 HC1 .
DCM, NEt, = NH'
/\/NHBOC O/\/ 2

0/\/ NHBoc¢
22

[0434]

D-# &#, NaCNBH,
AcOH, MeOH

i @ 0

OH OH
24

[0435]  S-3-(2- (WU T &K &) LHE) FERMARARES (22) 1 H4& ; FEOC RS
Y16 (2.70g,9.54mmol) FIEtsN (3.90mL, 28.6mmo1) ZECH2C12 (50mL) = [ ¥ & o Vi 0 7R ik &
(21,1.29mL,14.3mmol) , SR JG7E IR N BERE 1IN o 1 968 [ 44, IR AV - m) S YR A0
AJK (20mL) , FHCH2C12 (3 X 50mL) A= HL o 445 I (1) A HLA B ) FH 2R /K Bl , eNa2S0a 118 , K
9, Kk R iE A g A, 15 B N K A B ER R LA P22 (3.00g, FiZP93%) : 'H NMR
(400MHz ,CDsC1) 67.19 (t,J=8.0Hz,1H) ,6.88 (dd,J=7.7,1.3Hz,1H) ,6.82 (t,J=2.1Hz,
1H) ,6.76 (dd,J=8.4,2.4Hz,1H) ,4.98 (brs, 1H) ,4.08 (s, 2H) ,3.99 (t,J=5.1Hz,2H) ,
3.56-3.465 (m,2H) ,2.59 (q,J=7.8Hz,2H) ,1.45(s,9H) ,1.19 (t,J=7.9Hz,3H) ;ESI MS m/
z 340[M+H]",

[0436]  S—3- (2-Z Jk £ A L) R AR N IR s #h R 2 (23) I il 2% 5 ¥ & 422 (3. 00g,
8.84mmol) 7E % i FIE T Ik (30mL) F[KJ4N HCL, FthEiZ v 1 /NIt iR 46 I . i ik 4 H
EtOACHHF BE I ik ik 368 73 B9 , 19 3 A K 1 (44 1) 3h iR #6523 (2. 20g,91%) < 'H NMR (400MHz,
CDs0D) 87.22 (t,J=8.0Hz,1H) ,6.95 (t,J=1.9Hz,1H) ,6.92(d,J=7.6Hz,1H) ,6.88 (ddd, J
=8.2,2.5,0.7Hz,1H) ,4.21 (t,J=5.1Hz,2H) ,4.09 (s, 2H) ,3.35 (t,J=5.1Hz,2H) ,2.59
(q,J=7.4Hz,2H) ,1.44 (t,J=7.1Hz,3H) ;EST MS m/z 240 [M+H]".

[0437]  S-3-(2- (W ((2S,3R,4R,5R) -2,3,4,5,6- L FR 3L OV L) S 3E) 23 B H
PR g R IR £ (24) R i) £ 5

[0438] ] %23 (880mg,3.20mmol) & H E¥ (50mL) 91 B ¥ - In A D—%i % B# (2.30g,
12.7Tmmol) F1Z.1% (0.76mL,12. 7mmol) , R J5 NS ILTHE AL AN (800mg, 12. Tmmo1) , ¥4 i
RAYAES0C At #E4 /N o 55 40 i AD-i %) b# (0.58g,3.20mmol) - 4 (0.19mL,
3. 20mmo 1) A IEMIZ L4 (200mg, 3.20mmol) , K5 T A5R & WI#E50°C R AnF 1 /NG o ZE I K
R L, 8 FHC18Go 1 dAE: , il it [ ARt i VR A AL AR R W) « T K AN HC LK F= 9 25 43
(I pHIE ST 2 pH=3, 48 J5 & I, B VR TRk 270, 15 28K A B 124 (1.67g,88%) o 'H
NMR (400MHz ,CD30D) 67 .22 (t,J=8.5Hz,1H) ,6.99-6.96 (m, 1H) ,6.96-6.89 (m,2H) ,4.43~
4.37 (m,2H) ,4.29-4.17 (m,2H) ,4.10(s,2H) ,3.93-3.51 (m, 16H) ,2.59 (q,J=7.9Hz,2H) ,
1.15(t,J=7.9Hz,3H) ;'H NMR (400MHz ,DMSO-de) 88.74 (brs,1H) ,7.24 (t,J=7.8Hz,1H) ,
6.96-6.85 (m,3H) ,4.83 (brs,7H) ,4.44-4.31 (m,2H) ,4.24-4.14 (m,1H) ,4.13-4.07 (m,4H) ,
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4.09(s,2H) ,3.78-3.25(m,16H) ,2.61 (q,J=7.8Hz,2H) ,1.07 (t,J=7.8Hz,3H) ;EST MS m/
7 568[C2aH41NO12S+H] "o

[0439]  10.S-3- (2- (W ((2R,3R,4R,5R) -2,3,4,5,6- LR H O ) &I A ) LR
IR TR Sh IR £L (25) 4% 5

[0440] 7‘;77%10

S
\r(\CH3 D-#%H#, NaCNBH,
[0441] Y o AcOH,MeOH
O/\/NH_'Z
23 -

[0442]  m] #%23 (880mg, 3.20mmol) 7£ H i (50mL) H ¥ M In AD-H &% B# (2.30g,
12.7Tmmol) F1Z 0% (0.76mL,12. Tmmol) , 8 J5 IMA BN ALEN (800mg, 12. Tmmo1) , ¥ Fr 13
BEWAESOC M FE4/N] o 55 A I AAD-H & K% (0.58g,3.20mmo1) « £ (0. 19mL,
3.20mmol) FIEFE ALY (200mg, 3. 20mmol) , K5 5 2 VR & W0 AE50°C R /Nt o
N F ARy D-H #E 4 (0.58g,3.20mmol)  Z & (0. 19mL, 3. 20mmo 1) AN4E I Al & AL 4
(200mg, 3.20mmo1) , K Fr S VR A WAES0°C N INF LIS K [ VR G0 J 2 =i, In K
(20mL) 5 ZE9akE R BR ZIE G, I AR 7K (20mL) , 5 B 75 [ f ik &, FHK /I B 5%, 19
31 25 1) I B9 08 o SR I K Ui 2 il P AE /K TR AR AN HCL B Ak A1 8CHCL AR , 314 15 31 9 2K (A fo ]
11125 (1.30g,67%) :'H NMR (400MHz ,CD30D) 87.25 (t,J=7.8Hz, 1H) ,7.00-6.96 (m, 1H) ,
6.96-6.90 (m,2H) ,4.44-4.11 (m,2H) ,4.22-4.11 (m,2H) ,4.10 (s, 2H) ,3.94-3.61 (m, 14H) ,
3.57-3.44 (m,2H) ,2.59(q,J=7.9Hz,2H) ,1.15(t,J=7.9Hz,3H) ;'H NMR (400MHz , DMSO—d¢)
88.74 (brs,1H) ,7.24 (t,J=8.1Hz,1H) ,6.98-6.88 (m,3H) ,5.02-4.46 (m,5H) ,4.45-4.30
(m,4H) ,4.23-3.89 (m,8H) ,3.84-3.19 (m, 16H) ,2.61(q,J=7.8Hz,2H) ,1.08(t,J=7.8Hz,
3H) ;EST MS m/z 568[Ca4H41NO12S+H] ",

[0443]  11.S-((6- B FEAEL) MEIREMR—2-3%) H ) iR 4 BRIE £R R £k (35) AHS- ((7- (3-
L) MR I —2-J) L) BRAR 2 MR R Eh IR £ (38) 1 il 4% 5

[0444] jj;‘,éll
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O

Br OFt o
NH, 0
O oy -y
Br NH, NMP Br N/ N/
26 28 29
Boctin~F | 9-BBN, PACL(PPhs),
30 IN aq Na,CO;
O 0]
N N
BocHN = =
N N
31 32
(0}
N
N NaBH,4 X OH
OB ——= panN e
BocHN \I/ EtOH N
31 33
[0445] I) MsCl, NEt;
IT) KSAc, DMF

HCI N\j/\sm 4N HC1 F=s st Nj/\SAC
HoN 7 BocHN 7
35 34
1 N

N NaBH,  BocHN S
S S o

P EtOH N?

N

32 36

I) MsCl, NEt;
1) KSAc, DMF

N - N
Y e TR s SN
<HCI N/ N/

38 37

[0446]  6-IRMENEM-2— R TR £, T (28) FIT—JRMENRIK-2— R R £, T (29) [ il &

[0447]  FERAN IR T MR AR -488 % (10.0g,54. 05mmo 1) [ 1-H 2-2-1t
I 5 i (50mL) VAV HH R IR P AR 2,527 (20.9g,108. Immol) . 20/} i , #4 [ VR & W 7
7K (100mL) F1 2,12 £, 16 (100mL) Z [A] 43 B « 43 BS A ALAH , 7K AH FH B8 2B (2} 100mL) 25 HX . &
FRE LAY FHIK (2 X 50mL) BEik, LB EE T8, i U8, K Y8 MR 4 o FH =y i e R R
T Al , 45 3] X d8 7 4 4 28 FI129FK) 60 : 40 % VB A4 (6.50g,43 %) , Hoil i HPLCFILC-
MSAF#T AL, H E T N — PR .EST-LCMS m/z 282 (M+H) *.

[0448]  6- (3— (BT S HRIL) & IL) L) MEVR IR -2 R B2 2.8 (31) AN7— (3— (GRUT &2
PRIE) FIE) NI IR -2-FRIR 4 Bk (32) M & E& A &30 (3.64g,
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23.21mmol) f) JE 7K THF (300mL) ¥ & i AN 9-BBN (0. 5M, ZETHF 1, 116mL,58. 05mmo1) « ¥ /2
ARG WITE IR T HiFE2/ N f5, 7R =i N InAL & 9287129 (6.50g,23 . 2mmo1) Pd (PPhs)
2C12 (814mg, 1.16mmol) FI2N Na2COs/KIE K (15mL) o5 Fr AR A W04 £ 1 /NI o 7RV 7Bk 2%
Ja s B ER AR PIAEEt0AC (200mL) F17K (200mL) Z [A] 43 FiC « 73 257K 2 » FHEt0AC (2 X 200mL) 25 H .
I A LEE U FH 3 KB 5k  22NaaS0a T 1 S0 25 MR AR o WA = e e ek oA 3 4tk
R IE B FE A 1910 % BEAE 3 B 5713347 T PEHPLC (OD) , 15 315. 10g,61% (2.50g#)32F1
1.75g131) 3@ H NMRAILC-MSA3 41 % H ik 47 R AL .

[04491  (31) 'H NMR (CDC1s,300MHz) :69.50 (s, 1H) ,8.22(d,J=8.8Hz,1H) ,7.95 (br s,
1H) ,7.72-7.68 (m, 1H) ,4.62-4.55 (m, 3H) ,3.28-3.21 (m,2H) ,2.93 (t,J=7.4Hz,2H) ,2.02-
1.91 (m,2H) ,1.50 (t,J=7.2Hz,3H) ,1.44 (s,9H) .ESI-LCMS m/z 360 (V+H) *.

[0450]  (32) 'H NMR (CDC13,300MHz) :89.48 (s, 1H) ,8.05(d,J=8.8Hz,2H) ,7.76-7.72 (m,
1H) ,4.62-4.53 (m,3H) ,3.24-3.17 (m,2H) ,2.92 (t,J=7.6Hz,2H) ,2.05-1.91 (m,2H) ,1.50
(t,J=7.2Hz,3H) ,1.44 (s,9H) .EST-LCMS m/z 360 (M+H) ",

[0451]  (3— (2— (R FL I 3k) nE MR mk—6-3%) P 3k) S0 FH R T Mg (33) 1 1l 4%

[0452]  ZEO°Cl4b-&431 (1.75g,4.87mmol) ZEEtOH (100mL) H i1V Hh hn A B E AL 4
(926mg, 24 . 3mmol) ¥ Fr 1S [ BVR A WAE Z il T BeFE3 /NN, F4 AR R PIAEEtOAC (100mL) 1
7K (100mL) 2 8] 23 B« 43 B 7K 2, FHEtO0AC (2 X 100mL) %5 B o -4 3178 WLAE B FH £h K 3k
B> BNaoS0s T4, 1 8 H B 2SR 4  Fob = W id i A ik 4 An , 19 2AAR BRI AL 5433
(1.10g,71%) ¥ H LRI T F—2P 3% ;EST MS m/z 318[M+H]."

[0453]  S—((6- (3— (T IR &) NIE) MENRIk-2-38) H 2%) B 4 IR I (34) 1 il &
[0454]  7E0°C F1733(1.10g,3.47mmol) fECH2C12 (100mL) A 113 % H J AEt3N (0. 6mL ,
4.16mmol) , SR JG I\ FH Ak & (490mg , 4. 16mmol) , SR G E E IR FHiFE 2/ o B I MIR -S4
Fi7K (100mL) A% % , FHCH2C12 (3 X 150mL) ZHY o K& FF BA AL 2 B F £ /K B % , 4Na2S04
f, e dn , 15 )8 R SRR AL P2 (1. 40g, ML)  HAZG b4k BT F 2
PR:EST MS m/z 396 [M+H] ",

(04551 [ ¥H 1 FR R 2 40 4% (1. 40g, 3. 54mmol) ZEDMF (10mL) H 1% i AKSAc (1.02g,
8.85mmol) , FF7E Z R T A FE2/ NN o B 259 741, 7R R LE/K (100mL) FIEtOAc (100mL) 2 [8]
R . 4> B HHELOAC )2 , 7K )2 FHEt0AC (2 X 100mL) 8L K& H A WLZ IR, ik 238t
FEa a4y, , 49 38 B A AR 4k &34 (T00mg, B 2554 %) : 'H NMR (400MHz ,CDC13) 68 . 84
(s,1H) ,7.95(d,J=8.6Hz,1H) ,7.86 (br s,1H) ,7.61-7.59 (m,1H) ,4.57br s,1H) ,4.44 (s,
2H) ,3.23-3.16 (m,2H) ,2.88 (t,J=7.4Hz,2H) ,2.40 (s, 3H) ,1.96-1.89 (m,2H) ,1.44 (s,
9H) ;EST MS m/z 376 [M+H]",

[0456]  S-((6- (3-ZFEPIEL) MR Ibk—2-%) FE ) AR 2 BRI Eh R 2 (35) 11 il %%

[0457]  f5 4t & 4934 (500mg, 1. 33mmol) ¥ T-DCM (5mL) H, 48 J5 7£ = i T i in T —Wé e
(5mL) HHTAN HCL, SR Jo R i W AE 2 H e 2/ NI o B 2298 71 )5, SRR W FHEt0Ac/ & Je it
B, SR J e 1 o B L 45 BN K A E AR 2R R £:35 (300mg , 83 %) : 'H NMR (300MHz,
CDs0D) 88.87 (s, 1H) ,8.01-7.91 (m,2H) ,7.76-7.73 (m, 1H) ,4.46 (s,2H) ,3.03-2.96 (m,4H) ,
2.38(s,3H) ,2.14-2.07 (m, 2H) ;'H NMR (300MHz , DMSO-ds) 58.91 (s, 1H) ,7.99-7.91 (m,5H) ,
7.77-7.71 (m, 1H) ,4.47 (s,2H) ,2.95-2.77 (m,4H) ,2.39 (s,3H) ,2.05-1.92 (m, 2H) ;EST MS
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m/z 276 [M+H] ",

[0458]  (3- (3-FRJEHIE) MR IMR-6-32) P JE) AR IRAUT g (36) I &

[0459]  #E0°C, A4k &432 (1.15g,3.20mmol) ZEEtOH (100mL) H IV i I B &4k 4
(608mg, 16.0mmol) ¥ Fr 1S [ VR A WAE Z il T BeFE3 /NN, F4 AR R PIAEEt0AC (100mL) 1
7K (100mL) 2 8] 530 Hic « 43 BS 7K 2 , FHEt0AC (2 X 100mL) ZEHL . 42 10 HLAE B FH £8 7K 3
B, ZeNazS04 T 15 L 25 W 4 o K ML 7= W8 i A i 4tk , 19 BN B AR 4k & 4136
(800mg,79%) , ¥ H LRI HF T —20 3R ;EST MS m/z 318[M+H] ",

[0460]  (7- (3— (GRUT S B AL) & 28) TR L) elR Ibk—2—5%) R 26k FR sl e 1 11 1) %

[0461]  {E0°C )36 (800mg,2.52mmol) FECH2C12 (100mL) = {3 & I AEtsN (0. 44mL,
3.02mmol) , ZR J5 IO\ F A LS (356mg,3.02mmol) , SR JE7E iR T #tRE2 /N oK SN TR S )
FH7K (100mL) #% %5 , FHCH2C12 (3 X 150mL) Z=H & I 00 A HLA B H ER K BE ik » &NaeS04 T
W, e 4E , 15 385 0 R K RS ER AL 77 (680mg,68%) , ARGt — B aifb BT T —4
PR:EST MS m/z 396 [M+H] ",

[0462]  S—((7- (3~ (GRUT S RIE) & IL) N 3E) MENRmh—2-38) HIE) iR LR Bk (37) F il 4%
[0463] [ DMF (5mL) HF (M F= 436 (680mg,1.72mmol, f /) I AKSAc (490mg,
4.30mmol) , FFAEZ I FHHE2/INNS B 28 7, M AR R PLE /K (100mL) FIEtOAc (100mL) 2 [8]
AR . 4> B HHELOAC )2 , 7K )2 FHEtO0AC (2 X 100mL) ZEHL K& H A WLZ IR, ik 238t
FEEE AL, 19 2 3 G SR LA 437 (420mg ,66 %) sEST MS m/z 376 [M+H] "

[0464]  S—((7- 3~FFENIL) MR Ik—2-3%) FF3E) WA L R TR 2R R 28 (38) 1 il %

[0465] Witk & 437 (150mg, 0. 4mmol) ¥ T-DCM (5mL) H, 4R J5 78 = I N i N T M bz
(5mL) HH AN HCL , FF 4 ¥ M AE AR RR FE R b2/ N o B VRS 5k R HEt0AC/ T bt
Peigk SR Ja 1B Ik i I 4 B, 45 B N K £ A ) R R £5.38 (66mg ,61%) : 'H NMR (300MHz,
CD30D) 68.85 (s, 1H) ,8.06-7.99 (m,1H) ,7.88 (br s,1H) ,7.74-7.71 (m,1H) ,4.47 (s,2H) ,
3.03-2.96 (m,4H) ,2.38 (s, 3H) ,2.15-2.07 (m, 2H) ; 'H NMR (300MHz , DMSO-de) 88.89 (s, 1H) ,
8.03(d,J=8.4Hz,1H) ,7.96-7.81 (m,4H) ,7.73-7.77 (m,1H) ,4.47 (s,2H) ,2.92 (t,J=
7.8Hz,2H) ,2.85-2.78 (m,2H) ,2.38 (s,3H) ,2.04-1.93 (m,2H) ;EST MS m/z 276 [M+H] ",
[0466]  12.S-4- ((6-Z AL A IL) “FEREMAA LM B R 2L (45) A1 (2R, 2R, 3R, 3R, 4R,
4’R,5S,5°S) =6,6" — ((6— (4— G H L) KAL) 88 &t — 2 (azanediyl) X (2 %i-1,2,
3,4,5- ) hERER (47) 4%

[0467] 512
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O IBOCHN\M/\Br (8]

40
/@J\OI it » OEt
DMF, Cs,COs5 —_
HO EHN A

39 41

} LAH. THF

/©/\()Ms MsCl, Et;N /©/\0u
————————————————
Bnc[-IN\/\\/\/\ 0 DCM Boc HN\N‘\/“O

43 42
KSAc, [)M[-‘}
/©/\Sf\c 4N HClin *HCI /©/\sm:
BodHN, Ao FodRd HBN A~~~ 0
44 45
[0468] D-#] & #&,, NaCNBH;
AcOH, MeOH
\\\()”
HCl H
HCI -
ﬁ)ll H OH /©/\SAC
R 81 SN
OH OH 46
1. LIOH-H,0
2. TCEP-HCI
3. 4N HCI
.\‘\OH
o (
% T OH
(l)H O/\SH
. RSO
OH OH 47

[0469]  4- ((6- (GRUT AR & &) O3 A KR LN (41) [ H 4

[0470]  [E4k&439 (3.00g, 18.0mmol) AIDMF (80mL) ¥ ¥ ' il ACs2C03 (11.7g,36. Immol) ,
HAEZ I NHFES - 8h o 17 Bk [ RORA Y I E440 (10.1g,36. Immo1) , 44 [ BV A
WYILE SR N JEHE20/ N 4 S B YR A4 /K (100mL) #%f% , I FIEtO0AC (3 X 100mL) ZEHL . F &
B NZIYE K ik it # ik alifh, 18 2008 B BRI 1L & 441 (4. 65¢, 70%),
BB AT NP8, EST MS m/z 366 [M+H] ",

[0471]  (6- (4 (FRILHI J) ZRA L) OO0 Z AR F IR AU T e (42) Bl 4% s fE0°C N L &4
41 (4.60g,12.6mmol) [ THF (100mL) ¥ ¥ - 73 #4428 (515mg, 15. Immol) KB iR
ARG ILEOC R HiHE LN, FEAEO C KA 7K K o 4 I NV A4 FHE t0Ac (200mL) #60BE
FIE e A H E , FoRe A E FHE t0AC (200mL) PRV o K U B SR 4 , il A i
aifh , 33N BREA AL & 442 (3.10g,76%) B BT T —#EST MS m/z 324[M
+H] 7

[0472]  4- ((6- (GRUT AL AL &) OV AL) AE) R R PR R (43) 1 i1l 4% 5
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[0473]  ZF0°C[H42 (3.10g,9.59mmol) ZECH2C12 (100mL) H ) ¥ W - I ANEtsN (1. 66mL ,
11.5mmol) , R J5 I\ F s & (1. 35g, 11.5mmol) , SR JG 76 S I N TPk 2/ Nk o S SR &4
Fi7K (100mL) A% % , FHCH2C12 (3 X 150mL) ZHY o K& I BA AL 2B F £ /K B % , 4Na2S04
W, We4E , 15 28 (R I RS RR AL 77043 (3.40g,89%) , ARG — B aifb B AT T
—3P B .EST MS m/z 401 [M+H] .
[0474]  S—4- ((6- (GRUT AR A 2L) O L) HA) TR LIRES (44) 4% ;
[0475] [ iR =443 (3.40g,8.47mmol) £EDMF (100mL) H ¥ ¥ i 1 hi AKSAc (2. 41g,
21 1mmol) FF7E 2 i T HiFE2 /NI o B 577, AR R P 7K (100mL) FEt0Ac (100mL) Z 6] 43
fic . 5 B HEt0Ac /2 , /K JZ FIEt0Ac (2 X 100mL) 2L K5 & 1B HLZ IR 46 L K bk A s i A
i Aty , 15 3] i O AR R A & 4044 (2.80g,87%) :'H NMR (400MHz ,CDC13) 87.18 (d, J=
8.6Hz,2H) ,6.80 (d,J=8.6Hz,2H) ,4.49 (br s,1H) ,4.07 (s,2H) ,3.91 (t,J=6.4Hz,2H) ,
3.15-3.07 (m,2H) ,2.33(s,3H) ,1.77-1.72 (m,2H) ,1.51-1.34 (m, 15H) ;EST MS m/z 381 [M+
H]"
[0476]  S—4- ((6-Z AL FIL) F MM L BRBEER IR £R (45) [l £ 5
[0477] ¥4k & #44 (2.80g, 7. 34mmol) 76 225 F VAT Ik (20mL) HH (4N HC1, 4R 5 B i%
VAR EE LN o [ 2218 7S, B ik 2 FHEtOACHIT B , R 5 1 8 , 75 31 9 W 3 vk K (3 €6 [ 4
() 5 % 2545 (1.80g,87%) : 'H NMR (300MHz,CDs0D) 67.17 (d,J=8.8,2H) ,6.80(d,J=8.8,
2H) ,4.05(s,2H) ,3.96 (t,]=8.8,6.2,2H) ,2.92(t,J=7.4,2H) ,2.30(s,3H) ,1.83-1.63
(m,4H) ,1.59-1.43 (m,4H) ,'"H NMR 300MHz (DMS0-d6) :67.88 (br s,3H) ,7.19(d,J=8.8,
2H) ,6.84(d,J=8.8,2H) ,4.04 (s,2H) ,3.93(t,]=6.4,2H) ,2.75 (br s,2H) ,2.34(s,3H) ,
1.73-1.51 (m,4H) ,1.42-1.33 (m,4H) ;EST MS m/z 282[M+H]".
[0478]  S—4-((6— (X ((2S,3R,4R,5R) -2,3,4,5,6- a3 0 ) g 58) O 55) A 3E) L
RBRBEEL R 2h (46) [ )45 5
[0479]  m] #%45 (500mg, 1.78mmo1l) 7£ H FE (50mL) H /4 ¥ ¥ i A\ D— 7 %) B# (960mg,
5.33mmol) FZ. 1% (0.32mL,5.33mmol) , 2R 5 I N FE A AL M (335mg, 5. 33mmol) , ¥ i fs
BEMAEE R T HFE16/N o I 55 7 D—75 %5 #% (640mg, 3. 56mmo1) vAcOH (0. 21mL,
3.56mmol) FIEIEMIE LN (223mg, 3.56mmol) , KR SWEE IR FHiFE24 /Nt o i\ B 4
D—% % F# (960mg, 5. 33mmo1) ~AcOH (0.32mL, 5. 33mmol) FIE IS4k (335mg, 5. 33mmol) ,
KRGV EIR T Hi 24/ B 2375 , FINaHCO3Y R A Al s SETRA- 4 » it Je AR €2
LA, £33 9 A U E R T 246 (710mg , 66 %)
[0480]  (2R,2°R,3R,3’R,4R,4’R,5S,5’S) 6,6 — ((6- (4- GRiFLH &) FKER) O &)
T3 X (B k-1,2,3,4,5-TiEE) ThEREL (47) K145
[0481]  [aj4k&4746 (710mg, 1. 16mmol) HJ7K (20mL) ¥ I [E4ALiOH H20 (195mg,
4.66mmol) , # I MR S YIAE =i FHiHE L/, 2 JE IR AR TCEP HC1 (165mg,0.58mmol) ,
W RN R IAE SR NP2 /NN o FH4AN HCLER AL S i , 4 ik 4 il i e AR A o i i1
159 3170 €0 JBOIR [ 440 (1) SRR 547 (420mg ,64 %) < 'H NMR (300MHz ,CD30D) 87.22 (d,J=8.6,2H) ,
6.83(d,J=8.6,2H) ,4.16 (br s,2H),3.98-3.96 (m,2H) ,3.83-3.72 (m,4H) ,3.71-3.59 (m,
8H) ,3.51-3.36 (m,5H) ,1.90-1.72 (m,4H) ,1.64-1.43 (m,4H) ;'H NMR 300MHz (DMSO-d6) : &
8.74 (br s,1H) ,7.22(d,J=8.6,2H) ,6.84(d,J=8.6,2H) ,5.45-5.40 (m,2H) ,4.79-4.45

T

e

Abt
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(m,8H) ,4.00-3.91 (m,4H) ,3.70-3.64 (m,4H) ,3.62-3.56 (m,2H) ,3.51-3.38 (m, 7H) ,3.26-
3.14 (m,5H) ,2.73 (t,J=7.4,11) ,1.77-1.64 (m,4H) ,1.49-1.29 (m,4H) ;EST MS m/z 568[M
+H] "

[0482]  13. 41L& W48 FN491) 1|45 ;

[0483] 5213

<HCI O/\SH
H-N
2 \/\\/\/\O

*HCl SAc 1, LiOH-H,O 48
E——
[0484]  HN A~ A~ 2. TCEP-HCI
O +
3.4 NHCI SH
O

49
[0485] {5448 K491 il £
[0486]  [F]45 (200mg,0.71mmo1) 7K (50mL) ¥ ¥ i A [ 4L 1 OHH20 (120mg, 2. 84mmol) ,
HAE S IR R HeREL/NE, 2R 5 I NTCEPHC] (406mg, 1.42mmol) , 3 s M VRS WI1E = i T #tkE1
NI o SN S8 RS 5 He AN HC1 B A FF ot Je AH t ik i Ak , 75 21 9 Ik A Bl i 1 A6 & 4048
(80mg ,47%) 149 (50mg , 25 %)
[0487]  .'H NMR (300MHz,CD30D) 87.22(d,J=8.6,2H) ,6.82(d,J=8.6,2H) ,3.96 (t,]=
6.2,2H) ,3.67 (br s,2H),2.92(t,J=7.4,2H) ,1.84-1.63 (m,4H) ,1.59-1.46 (m,4H) ;'H
NMR 300MHz (DMSO-d6) :87.85 (br s,3H) ,7.22(d,]=8.6,2H) ,6.85(d,J=8.6,2H) ,3.93
(t,]=6.6,2H) ,3.67(d,J=7.2,2H) ,2.78-2.71 (m,3H) ,1.74-1.51 (m,4H) ,1.46-1.34 (m,
4H) ESIMS m/z 240[M+H] ",
[0488]  (49) :'H NMR (300MHz,CDs0D) 67.21 (d,J=8.6,2H) ,6.82(d,J=8.6,2H) ,3.94 (t,]
=6.4,2H) ,3.67 (br s,2H),3.16(t,J=6.6,2H) ,1.91(s,3H) ,1.78-1.71 (m,2H) ,1.58-
1.36 (m,6H) ;'H NMR 300MHz (DMS0-d6) :67.75 (br s,1H) ,7.21(d,J=8.6,2H) ,6.84(d,J=
8.6,2H) ,3.92(d,J=6.6,2H) ,3.67(d,J=7.6,2H) ,3.04-2.97 (m,3H) ,2.72 (t,]=7.2,
1H),1.77(s,3H) ,1.71-1.66 (m,2H) ,1.41-1.34 (m,6H) .EST MS m/z 282[M+H]".
[0489]  14.S-4-(2- (L ((2S,3R,4R,5R) -2,3,4,5,6- LI O IE) B IL) LA FE) FHR2-H
FERRACTA R G £ ER £ (56) ;S—4- (2— (W ((2R, 3R,4R,5R) -2,3,4,5,6-FLifd O %) & 3%) 4
ASE) RFL - LA N IR R R R £L (59) s A1 (2R, 2R, 3R, 3R, 4R,4’R,5R,5°R) -6,6"— ((2-
(4- GRZEH 3E) ZREIL) 438) Bt — 58 W (Dke-1,2,3,4,5-F1F) thEgEh (58) Ml ;
[0490] HZR14
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/@'/\SAC LiOH. TCEP+HCI /©/\SH
—_— =
BocHN._~. 0 BocHN._~. .

Cl

50 51 HsC
DCM. NEty
0]
K
S :
Bocl[N.\/\()/©/\ CHj4
54

J ANHCl F &5+
0

0
"H D_ﬁ &ﬁs <HCl g Cl 13
. -,— .
?n H SJH/( 37 NaCNBH; n Tl
. B CH; AcOH, McOH 2 ™" 3
i
55
OH OH 56
[0491] D—# 4%, NaCNBH;
AcOH. MeOH
“Son
Hel H
‘ w OH (0]
H
?II H OH ?11 H on /@/\s
. N CH; 4N HC1 RiZ#k AN ; CH;
OH OH (}11 OH 57
LiOH, TCEP-HCI
H,O
HCl HC
(fll H OH
s, i’ :
",fa’(" [E]
OH OH

[0492]  (2- (4- GRZEH3E) A L) 43 ZAEFIRBUT e (51) [ H £

[0493]  [7]50 (4.00g,12.3mmol) ZETHF (30mL) - B /% (30mL) A17K (30mL) FJYE A4 Fh I ¥ TR
IONEAARLIOH * HoO (1.55g,36.9mmol) , 4R J& 75 22 I8 F B EEIR &4 1 /NI o 1) 2 S YR & 4 o
JITCEP « HC1 (7.06g,24.6mmol) FH-4i+ 17NN o B 257557 K B R 03 T-Et0Ac (200mL) 7,

FEKs 1 T F A FINaHC O3 7K ¥ TR (100mL) Vel 77 B HELOAC)Z , /K2 FIEt0AC (2 X 100mL) A&
H o & I A HLZENazS0a T8, ik 8 - 4 , /5 2FH S 51 (3. 00g, Byl iA) , TRt —20
aifb M BT 1P .EST MS m/z 284 [M+H] ",

[0494]  S—4- (2 (GRUT A Bk AL) 2 2E) £ AR "R A2 LA IR s (54) 1) il £ 5

[0495]  #£0°C FI4k&451 (3.00g,10.6mmol) FEtsN (1.78mL,12.72mmol) #FCH2C12
(150mL) F VAR 05 T BES (1.34g,12. 7Tmmol) , FFAE IR FHEdE /NN - 1) |l N VR &
Py A K (100mL) , FCH2C12 (3 X 100mL) 2L o K& FF B HLA B F £ 7K e %%, 42Na2S04
T, Wi , 15BN TR AR 54 (2.60g, Fi260%) o 'H NMR (400MHz ,CDC13) 87.20 (d, J=
8.8Hz,1H) ,6.80(d,J=8.8Hz,2H) ,4.96 (br s,1H) ,4.05(s,2H),3.99 (t,J=5.2Hz,2H) ,
3.53-3.47 (m,2H) ,2.77-2.69 (m, 1H) ,1.44 (s,9H) ,1.20(s,3H) ,1.18(s,3H) ;EST MS m/z
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354 [M+H]".

[0496]  S—4- (2-ZF L 4L R I 2-H IR AR IR s 2h R 1 (55) I 1l 4% 5
[0497] Ktk 554 (2.60g,7. 36mmol)f“z’/mﬂﬁ$*ﬂﬁkm (26mL) H1 14N HCL , H-3iHE 1%
TSR 2/ NI W4 JT 5 T B AR W FHECOAC I B , SR J Jd ik i i€ 43 59 , 15 B K B 6 [ AR 1Y) 36 1R
#555 (1.50g,81%) ;EST MS m/z 254 [M+H] ",

[0498]  S—4-(2— (W ((2S,3R,4R,5R) —2,3,4,5,6- FL 23 O 5) 558 2 A L) " ako- 3k
IRAR IR BE Eh IR &5 (56) 1 1] 4% 5

(04991  [v] %55 (1.70g,6.71mmol) 7E H E (75mL) W R INAD-Hi & bE (2. 41g,
13.4mmol) FAZ.# (0.82mL,13.4mmol) , SR J5 N F LM A AL 5H (846mg, 13 . 4mmol) , ¥4 i fs
BEWAEZER FAESS C B HE2/N I o I 74 EID-7% % B% (0.85g,3.36mmol) \AcOH
(0.41mL,3.36mmol) FIEIEHNE AN (423mg, 3. 36mmol) , KHVRAWIAESS C R A HE2 /N o
A FHMRID-% % FE (0.85g,3.36mmol) JAcOH (0.41mL, 3, 36mmol) FIEGIEMI A AL4H (423mg,
3.36mmol) , IR EMTESS C T #FE2 /N o 9 B 2535 7 J5 » A FHC18Go L dAT 4 Bk AR Wi it
S KA A4k, , 453 8 1 o BRI 4656 (1.65g,42%) «'H NMR (400MHz ,CDs0D) 87.23 (d, J=
8.6Hz,2H) ,6.95(d,J=8.6Hz,2H) ,4.42-4.35 (n,2H) ,4.27-4.17 (m,2H) ,4.05 (s,2H) ,
3.93-3.49 (m,16H) ,2.77-2.70 (m, 1H) ,1.16 (s,3H) ,1.15(s,3H) ;'H NMR (400MHz , DMSO—de) &
8.64 (br s,1H) ,7.22(d,J=8.6Hz,2H) ,6.94 (d,J=8.6Hz,2H) ,4.37-4.29 (m,3H) ,4.26-
3.82(m,12H) ,3.76-3.56 (m,7H) ,3.54-3.27 (m,10H) ,2.78-2.72 (m,1H) ,1.12(s,3H) ,1.10
(s,3H) ;EST MS m/z 582[M+H]".

[0500]  S—4-(2— (A ((2R,3R,4R,5R) -2,3,4,5,6- LR E ) 5 2
AR AR NS (57) B4 5

[0501] ] %55 (1.50g,5.92mmol) 7E H F (75mL) & INAD-H & bE (2. 13g,
1.8mmol) FZ. 1% (0.72mL,11.8mmol) , 2R /G TN AN FIE A 4LEN (735mg, 11. 8mmol) , H 5 Fife
REWEZE FESSC B2/ AN FAMID-H #EHE (1.07¢,5.93mmol) ~AcOH
(0.36mL,5.93mmol) FIEIEHIE AN (368mg,5.93mmol) , KHVEAWIAESS C R A HE2 /N o
N AAMED-H #EHE (1.07g,5.93mmol) vAcOH (0.36mL,5.93mmol) FIEIFEM S b 84 (368mg,
5.93mmol) , ¥IRAWAESS C N HtFE2 /NN o B 22V 1 5, S RETR & MK - HEE (100
20mL) &t &, 15 208 B G E AR R SRS T R A9 (2. 25g,66%) EST MS m/z 582 [M+
Hl"

[0502]  S-4- (2- (W ((2R,3R,4R,5R) -2,3,4,5,6- LR OV L) & 5) 2848 " Lo-H 5t
IRAR IR BE Eh IR 5 (59) 1 1l 4% 5

[0503]  7F %55 A& 457 (500mg, 0. 89mmol) ¥4 T-4N4 & HCL (0. 85mL) /K AW H , %
VT KB 15 B NG K A AR Y 5 R £259 (490g,92%) :'H NMR (400MHz,
CDs0D) 67.23(d,J=8.6Hz,2H) ,6.96 (d,J=8.6Hz,2H) ,4.42-4.36 (n,2H) ,4.18-4.01 (m,
4H) ,3.93-3.58 (m, 14H) ,3.53-3.44 (m,2H) ,2.77-2.70 (m, 1H) ,1.16 (s,3H) ,1.15(s,3H) .'H
NMR (400MHz , DMSO—de) 68.62 (br s, 1H) ,7.23(d,J=8.6Hz,2H) ,6.95(d,J=8.6Hz,2H) ,
4.37 (br s,4H) ,4.24-3.77 (m,16H) ,3.76-3.15 (m,18H) ,2.78-2.72 (m, 1H) ,1.12 (s,3H) ,
1.10(s,3H) ;ESI MS m/z 582[M+H]".

[0504]  (2R,2’R,3R,3’R,4R,4’R,5R,5°R) 6,6~ ((2- (4- GRILH ) KEH) o 5)

T

AIE) L2 R I

T

Ty

Abt
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)XW (EkE-1,2,3,4,5-TLlF) ERhEREL (58) il 4%

[0505] e {557 (1.80g,3.09mmol) 7K (50mL) ¥4 ¥ H i A & /&L i OHH20 (520mg ,
12.39mmo1) , J K Je N VR & W48 = B S 1IN, Z 5 In A TH A& TCEPHC1 (88mg,
0.309mmo1) , K S Wik & WIAE SR N 2/ NI o SN 5E i » F AN HCTER AL , R o Ax Wi
I AR R Al AL , 15 3 0 € BOR A 1 £5 R £ 58 (1.45g,91%) :'H NMR (300MHz , CD30D)
67.27(d,J=8.6Hz,2H) ,6.98(d,J=8.6Hz,2H) ,4.43-4.36 (m,2H) ,4.21-4.07 (m, 2H) ,
3.94-3.62 (m,16H) ,3.57-3.42 (mn,2H) ;EST MS m/z 512[M+H]".

[0506] EHFE: A RFNMEBEFEEAldrich Chemical Corp.Chem—-Impex
International Inc.FITCI chemical industry Co.Ltd.{EBruker AC 400 (400MHzALfrI'H
NMR) &¢Bruker AC 300 (300MHzAbffJ'H NMR) b 3RAFNMREE Bl 5376 U6 , 15 MV RICDC L3
CD3ODAADMSO-deJ) H AldrichikCambridge Isotope Laboratories.{b2#A7F% LAY FAE N
P AR DY R B A bt (TMS) () ppmdR 18 o B R 5 a0 T A2 00 88 R0 2 H M (s=Flig, d =
MU, t ==, q=PY FEIE,br= "5 ,m= 2 HIE) FEEF L Hz) P A B R A 1R
£ (Redi Sep.Rf,Teledyne Isco) B¢ AHE A (B BEC18GoldAE) JCombiflash &4t
(Combiflash Rf,Teledyne Isco) Fif4T.#EShimadzu LCMS-2010EV ik F3RFEST R
W, fEShimadzu Prominence HPLC &% I f#i HiWaters XTerra MS C18 5um 4.6x150mm43#T
FEAE220nmAs M (BR AR 734 Ui B) FRAFHPLC > #r o 3 TLCAILCMS Ml iy 45 s 7, 38 3 HPLC AT
LCMS 37 M5 MU PEAG & W) [

[0507]  15. (S) -S—4- (2~ IE L) T2, 6- FIEMACD A ThER Eh (64) HY Il £
[0508] 715

SAc 1. LiOH SH
R —
BOREN. % 2. TCEP-HCI BodtN._ -~

3. THF/H,O0/MeOH

60 61 EDC-HCLDMAP. CH,Cl,

BocHN. S
$ OH

BocHN
62

,LV\NNHHw
[0509] /©/\s :
Bocl IN\/\U - NHBoc

\cm HCl F =& 5t &

O

S)”\@y\/\/NHE
HNe_~ 0,«©/\ NH, 3HCI

64
[0510]  (2- (4- (2L H 2E) AL 43 ZAEFIRBUT B (61) [ H £
[0511]  [\]60 (500mg,1.53mmol) #ETHF (50mL)  FF % (10mL) A17K (20mL) VR &4 I 7 TR
H D[] 445 L 1 OHH20 (258mg , 6. 15mmo1) , Z8 5 I ATCEP HC1 (880mg,3.06mmol) , 344 e i Vi
EWIE IR T WRE2/NN o S B SE RS » e FIAN HC1FERAK , ¥4 5% BE W AE L A K (10mL) FIEtO0Ac
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(100mL) Z [8] 43 Bt . 43 B A HL)Z , 7K 2 FIEt0AC (2 X 50mL) ZEHL . 5 A I 1 HL)Z & NaoS04 T
W LRI 15 BN K B B BOIR B AR B AL A 9061 (380mg ,88%) :'H NMR (400MHz ,CDC13) §
7.23(d,J=8.4Hz,2H) ,6.83 (d,J=8.4Hz,2H) ,4.97 (brs, 1H) ,4.00 (t,J=5.2Hz,2H) ,3.70
(d,J=7.4Hz,2H) ,3.54-3.50 (m,2H) ,1.72 (t,J=7.4Hz,1H) ,1.45 (s,9H) ;ESIMS m/z 284
[M+H] "

[0512]  (S) -S—4- (2— (GRUT S IE) & IE) L5 L) “FIH2,6- X (GRUT AL IL) =)
AR RS (63) B4

[0513] K4k &9161 (320mg, 1. 14mmol) FIEL62 (432mg, 1. 25mmol) ¥ FCH2C12 (100mL) 7, 7F
FURIZHR 4> H N AEDC HC1 (326mg, 1.71mmo1) FIDMAP (7.0mg,0.057mmol) ¥ J MR A #7E
Fn FHRE L6 /NN, RO T8 RS I I TE FH A FINaHCO3 7K ¥R (2 X 50mL) ¥ ik , B J5
£hK (50mL) BEEk - KA ML ZELENaS0s TR FF IR YR i R Y@ M ik 2life , 5 28 KA B
A 4 & 4063 (620mg ,89%) :'H NMR (400MHz ,CDC13) 87.18 (d,J=8.8Hz,2H) ,6.80(d,J=
8.8Hz,2H) ,5.11-4.98 (m,2H) ,4.54 (br s,1H) ,4.33 (br s,1H) ,4.05(br s,2H) ,3.99(t,]
=5.2Hz,2H) ,3.53-3.45 (m,2H) ,3.12-3.08 (m,2H) ,1.88-1.78 (m, 1H) ,1.53-1.32 (m,34H) ;
ESI MS m/z 612[M+H]".

[0514]  (S)-S—4- Q- FE LA T2, 6- “H LM RE M) ThIR £ (64) #1145 ;
[0515]  ZE= iR N¥AL&463 (550mg,0.90mmol) 3T & 4¢ (10mL) H 4N HCL, HKH AR
FEMARNR BE T B FE 2/ N o B 2598 S 5 W R R Wi S A A i 4l Ak, , 45 31 9 K B
6 [ 44 1) 25 82 £5 564 (190mg ,50%) : 'H NMR (400MHz , CD30D) 67.31 (d, J=8.8Hz,2H) ,6.96 (d,
J=8.8Hz,2H) ,4.29-4.18 (m,5H) ,3.35(t,J=4.8Hz,2H) ,2.92 (t,J=8.0Hz,2H) ,2.06-
1.90 (m,2H) ,1.73-1.48 (m,4H) ;'H NMR (400MHz ,DMSO—d¢) 68.70 (br s,3H) ,8.28 (br s,3H),
8.06 (br s,3H),7.29(d,J=8.8Hz,2H) ,6.95(d,J=8.8Hz,2H) ,4.22-4.15 (m,5H) ,3.21-
3.14(m,2H) ,2.74-2.66 (m,2H) ,1.86-1.77 (m,2H) ,1.61-1.49 (m,2H) ,1.44-1.27 (m, 2H)
.ESI MS m/z 312[M+H]",

[0516]  16. (R)-S—4-(2- (2,6- —HFEC B R IL) L HEL) TR LIREM EERE TE 68) 1Y
il 4% 5

[0517] 7216

I ‘IIN\/\/\)i
R & on

BocHN ; .
*HCI SAc oo HBOﬁ /©/\SAL
“37\'\/\0 HATU, DMF, DIPEA  BocHN (B ~"o
o)
65 67

l4 MHCI § = %

[0518]

(0]

H, *3HCI /©/\s)j\cu3
HoN D H‘*/“‘0

(0]
68

[0519]  (R) -S—4-(2- (2, 6-X0 (T S HIL) Z L) TR 4 H ) REEACLFR NS
(67) A il
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[0520] ¥4k &465 (1.00g,4.44mmol) FIfZ66 (1.69mg,4 .88mmol) ¥ F-DMF (50mL) H, 3
DIPEA (1.14g,8.88mmol) FTHATU (2.53g,6.66mmol) &b3H . ¥4 s N VR A 07E % iR T kE12/)N
I o ZE VR R R BV B 2 TEt0Ae (100mL) Hr, F A1 FINaHCO3 7K 13K (2 X 100mL)
TGRSR e FHER7K (100mL) Peidk K A ML Z ZNaS0a T i o 4 7k AR W id it A i
gt , 15 30K B A E AR AL S P67 (1.60g,67%) :'H NMR (300MHz ,CDC13) 87.19(d, J=
8.4Hz,2H) ,6.81(d,J=8.4Hz,2H) ,6.52 (br s,1H) ,5.07 (br s,2H) ,4.53 (br s,1H) ,4.08-
3.95 (m,5H) ,3.68-3.60 (m,2H) ,3.11-3.01 (m,2H) ,2.33 (s,3H) ,2.04 (br s,1H) ,1.89-1.56
(m,4H) ,1.53-1.19 (m,24H) ;EST MS m/z 554 [M+H]",

[0521]  (R) -S-4-(2- (2,6- “&ECHEE L) LA TR LERERN 282 2L (68) 1
%

[0522]  7E= i FEAL&967 (300mg,0.542mmol) ¥4 T M4z (10mL) F1 4N HCL, 34 1%
W VRAE AR [RIR BE T B R 2/ NI o B 253 S 5 BTk aR Wpad e S A i ali4x, , 49 30 9 Wi
IR 3 [ A ) 2h R £568 (150mg,60%) : 'H NMR (400MHz ,CDs0D) 87.20 (d,J=8.6Hz,2H) ,6.85
(d,J=8.6Hz,2H) ,4.08-4.05 (m,4H) ,3.85 (t,J=6.6Hz,1H) ,3.71-3.66 (m, 11) ,3.59-3.54
(m,1H) ,2.85-2.81 (m,2H) ,2.33 (s,3H) ,1.89-1.81 (m,2H) ,1.68-1.62 (m,2H) ,1.49-1.43
(m, 2H) ;'H NMR (400MHz ,DMSO—-de) 68.75 (t,J=5.4Hz,1H) ,7.91 (br s,5H) ,7.21(d,J=
8.8Hz,2H) ,6.87 (d,J=8.8Hz,2H) ,4.05-3.99 (m,4H) ,3.69 (t,]=6.8Hz,1H) ,3.52-3.42
(m,2H) ,2.69 (t,J=7.4Hz,2H) ,2.33(s,3H) ,1.72-1.66 (m,2H) ,1.56-1.51 (m,2H) ;EST MS
m/z 354 [M+H] ",

[0523]  17.(R)-2,6- "2 JE-N- (2- (4- (FFE H L) AL 4 %) LBk (69) (1 3h1R £k il
%

[0524] 17

HBCE /Q/\SAC
BocHN ) il o

0
e 6NHCl F IPA®
\ MeOH
[0525]
+3HCI
H, t /@A SH
H,N R ~"o
O 69

[0526]  (R)-2,6- & J&-N-(2- (4- GRFEHIE) A 438 CLlti% (69) [l &

[0527]  f44b 54967 (350mg,0.632mmol) ¥ T HIlE (10mL) H, SR J5 76 Z il T 3 = A I
(20mL) HAI6N HCL , HF iz ia A AR R FE R H e 12760 o B B350 T, K ik R nid i s om
FEEREAliAY , 15 3 R K A E R 1 2R R £569 (207mg,92%) < 'H NMR (300MHz , CD30D) &
7.24(d,J=8.6Hz,2H) ,6.87(d,J=8.6Hz,2H) ,4.09-4.03 (m,2H) ,3.88 (t,J=6.4Hz, 1H) ,
3.71-3.55 (m,4H) ,2.81 (t,J=8.0Hz,2H) ,1.92-1.82 (m,2H) ,1.68-1.62 (m,2H) ,1.50-1.39
(m,2H) ;'H NMR (300MHz ,DMSO-de) 88.85 (t,J=5.2Hz,1H) ,8.30-8.04 (m,6H) ,7.26 (d,J=
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8.6Hz,2H) ,6.88(d,J=8.6Hz,2H) ,4.02 (br s,2H),3.77-3.67 (m,3H) ,3.52-3.41 (m,3H) ,
2.80-2.68 (m,3H) ,1.76-1.69 (m,2H) ,1.60-1.51 (m,2H) ,1.39-1.29 (m,2H) ;EST MS m/z
312[M+H] ",

[0528]  18.(S)-S—-4- (2- ((R) —2- 2 F—-6— (BT A HE L) L) OBt L) O 8L Rt
2,6- E AR EREE I ERER £ (73) B 4 5

[0529] %18

HBoc /[:::]/’"‘SAc
BocHN ) HN/“Q 1. LioH
o 2. TCEP.HCI
3. THF/H,0/MeOH
67 2
Imﬁ J[:j/\QI
BocHN i, el i o

O 70

CH,Cl,

0
NHB
BocHN N "0 it
0 72

4MHCl Foi+

EDC-HCl, DMAP | BocHN SN on
BocHN

[0530]

NHBoc

*4HCl

" q ,©/\
NH
BocHN \/“0 2

[0531]  (R) —=—fU T & (6- ((2- (4 (B L) R4 )Lﬁ) 2k 6 A k-1,5-=
) R FEH RIS (70) B4 5

[0532]  [H]67 (700mg, 1.26mmol) FETHF (50mL) « [ (10mL) 7K (20mL) )V & 9 H B 76 W]
DA B ALIOH He0 (212mg,5.06mmol) , 48 J5 IIATCEP HC1 (720mg,2.52mmol) , ¥4 [ B i
EWIE IR T RN o B SE G , e N HC1FRAL , 35 A% AW AE L A K (10mL) FIEt0Ac
(100mL) Z [8 3B« 73 B A HL)Z , /K JZ FIEt0AC (2 X 50mL) ZEHL . 4% & I 1A HLZ LNasS04 T
e, eIk 4E 15 BN IR A A EA 4 & 4070 (500mg , 78 %) < 'H NMR (300MHz ,CDC13) 67.23
(d,J=8.6,2H) ,6.83(d,J=8.6,2H) ,6.58 (br s,1H),5.10 (br s,1H),4.55 (br s,1H),
4.08-3.97 (m,3H) ,3.72-3.58 (m,4H) ,3.11-2.98 (m, 2H) ,1.90-1.53 (m,6H) ,1.51-1.17 (m,
25H) ;EST MS m/z 512[M+H]",

[0533]  (S)-S—4-(2- ((R) -2,6- % ((RUT A A IE) &) Bt AR FHF2,6-X
(GRUT A0 &L B REE (72) F il % 5

[0534]  ¥4k&470 (500mg,0.97mmol) FIFRT1 (372mg, 1.07mmol) ¥ F-CH2C12 (100mL) H , 7£
IR B ER 4> H i AEDC .HC1 (277mg, 1 . 45mmo1) FIDMAP (6.0mg,0.048mmol) « [ W V& W1

A g~
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T NI L2/, RO T8 T 12 0 VR 7 AINaHCOa 7K IR (2 X 50mL) Jedk, 2R fa
FHEE7K (50mL) Feik o A HLZ ZNao S04 T H- W i o K Bk W ad ik A ek 4tigh , 15 2 8 K A
AR RIS 72 (650mg ,80%) :'H NMR (400MHz ,CDC13) 67.18(d,J=8.6,2H) ,6.79(d,J=
8.6,2H) ,6.53 (br s,1H) ,5.10 (br s,1H) ,4.57 (br s,2H) ,4.32 (br s,1H) ,4.08-3.98 (m,
5H) ,3.68-3.60 (m,2H) ,3.14-3.01 (m,4H) ,1.90-1.73 (m,2H) ,1.67-1.60 (m,3H) ,1.52-1.30
(m,45H) ;EST MS m/z 840 [M+H]".

[0535]  (S)-S—4- (2- ((R) —2-ZJ&—6— ((RUT A Rk As) 2 k) Oz ) L) 22, 6-
TRBEMACIRERR IR (73) %

[0536]  fE= i N & 72 (650mg,0.773mmol) AT Mk (10mL) Hr 4N HC1, HKr i
TRAEAH B FE R e 2/NSS o B B0 G M ik R ia I SO AT (i 44k, 75 21 ARG 14 2K
A [ AR 2R ER 573 (300g,66 %) : 'H NMR (300MHz ,CDs0D) 67.27 (d,J=8.4,2H) ,6.89(d,J
=8.4,2H) ,4.25 (br s,3H) ,4.07(t,J=5.4,2H),3.91 (t,]=6.6,1H) ,3.70-3.59 (m,3H) ,
2.96-2.80 (m,4H) ,2.06-1.80 (m,4H) ,1.78-1.61 (m,4H) ,1.57-1.40 (m,4H) ;

[0537]  'H NMR (300MHz ,DMSO-de) 88.90 (t,J=5.4,1H) ,8.73 (br s,3H) ,8.33 (br s,3H),
8.08 (br s,6H),7.27(d,J=8.6,2H) ,6.90(d,J=8.6,2H) ,4.21 (br s,3H),4.07-3.96 (m,
2H) ,3.77 (br s,1H) ,3.56-3.41 (m,2H) ,2.70 (br s,4H) ,1.84-1.69 (m,4H) ,1.64-1.48 (m,
4H) ,1.47-1.34 (m,4H) ;ESI MS m/z 540 [M+H]",

[0538]  19.S-4-(2- ((R) —2-Z %&-6- (5- ((3aS,4S,6aR) —2-F AL /N A - 1H-MEW; 3 [3,4-d]
IR -4 TR ) ORISR LA R LRI 2R EL (78) 1l & 5

[0539] 219

8]

I 11N\/\/\QQLU”
) BocHN

NaOH, -4
H

74

]\[ 1 I | HBoc
\/\)L H

H S O

75 SHCI /©/\ SAc
N
; Hy \/““-l y

HATU, D]PE/\I
[0540] DMEF

ON-NH 11 0 NHBoc ,Q/\SM
| [Né@!.-\\/\)j\\]/\/\/}h‘rﬁ\/\()

H S (0]
77 \M HClF =& 5.

*HCl

11?;%5; \/\)’L ’\/\ji"«“\/\{ J/O/\ -

[0541]  (R) —2— (GRUT S BKkHE) & 3E) —6- (5 ((3aS, 4S,6aR) —2—ﬂ4tﬁ%h—1H—ﬂ$%ﬂ4: [3,4-
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dJ DKM —4—J5) TR Bk 5 TR (75) il 45

[0542] ¥4k &4974 (900mg, 2. 63mmol) FIEZ66 (973mg, 3. 95mmol) V& T &k (50mL)  , 7£
F I TR MEN NaOH (10mL) o ¥t S NIR & P 7E = T I FE 12788, ) B 5E R » FHEt0Ac
(100mL) F% , K5 A4 F i AINaHCOs /K ¥ ¥ (2 X 100mL) 4% , B8 i FH £6 7K (100mL) Hei - K5
B WLZEZNaoSOa T W 4 o K T R s i A il 4k, 18 2 8 K A A AR AL & 75
(700mg,56%) : 'H NMR (300MHz ,CD30D) 64 .53-4.49 (m, 1H) ,4.34-4.30 (m, 1H) ,4.06 (br s,
1H) ,3.25-3.15 (m,3H) ,2.97-2.91 (m, 1H) ,2.71-2.68 (m, 1H) ,2.23-2.17 (m,2H) ,1.80-1.50
(m,8H) ,1.45(s,13H) ;EST MS m/z 473[M+H]."

[0543]  S—4- (2~ ((R) —2- (GRUT S F) Z ) -6~ (5-((3a85, 48, 6aR) 22— AN/ - 1H-
ME s I [3, 4d ] wKmk—4-3%) R 2 k) Ol L) ORI IR LIRS (77) [l & 5

[0544] A& %975 (T00mg,1.48mmol) FIZ76 (367mg,1.63mmol) ¥4 T DMF (50mL) =, 3
DIPEA (381mg,2.96mmol) FTHATU (843mg,2.22mmol) AbFE ¥4 | NVRS W4 iR FhidE12/)
It LEVRE TR EVE 57, AR A7 TEL0AC (100mL) 7, HKH 1A F M AINaHCO3 /K 1AW (2 X
100mL) PRIEPEE: , S8 f5 FHER 7K (100mL) BEks o KA Bl = 2 Nao S04 IF e 4 R R Vi A
i alify, 15 3 N K 3 O [ AR AL S 77 (725mg, 71%) < 'H NMR (300MHz , CDs0D) 87.18(d, J
=8.4Hz,2H) ,6.81(d,J=8.4Hz,2H) ,7.11 (br s,1H) ,6.09 (br s,2H) ,5.36 (br s,1H),
5.24 (br s,1H) ,4.46 (t,J=4.4Hz,1H) ,4.30 (t,J=4.4Hz,1H) ,4.06 (br s,2H) ,4.01 (t,]
=5.2Hz,2H) ,3.62 (t,J=4.6Hz,2H) ,3.23-3.11 (m,3H) ,2.95-2.66 (m,2H) ,2.32 (s, 3H) ,
2.19(t,J=6.8Hz,2H) ,1.82-1.57 (m,8H) ,1.55-1.31 (m, 15H) ;EST MS m/z 540 [M+H]
[0545]  S-4- (2- ((R) —2-% F=—6- (5- ((3a$S,4S, 6aR) —2-F A /N A - 1H-MEWy I [3,4-d] Bk
Me—4-38) TR L) ORI O R LIRS (78) 1 4%

[0546] #8258 T AL & 977 (250mg , 0. 368mmol) ¥4 T M k% (5mL) H[{14N HCL, 34 1AW
FEMARNR BE T B FE 2 /N o B 2598 S 5 W R R Wi S A A i 4l Ak, , 45 31 9 K B
o BRI Eh R 578 (150mg,70%) : 'H NMR (300MHz , CD30D) 87 .21 (d, J=8.6Hz, 2H) ,6.87
(d,J=8.6Hz,2H) ,4.57-4.50 (m,1H) ,4.38-4.31 (m, 1H) ,4.06 (br s,4H),3.87-3.79 (m,
1H) ,3.77-3.50 (m,4H) ,3.27-3.16 (m, 1H) ,3.14-3.05 (m,2H) ,2.99-2.67 (m,2H) ,2.31 (s,
3H) ,2.24-2.15(m,2H) ,1.90-1.77 (m,2H) ,1.76-1.56 (m,4H) ,1.55-1.31 (m,6H) ;

[0547]  'H NMR (300MHz ,DMSO-de) 88.68 (br s,1H) ,8.11 (br s,3H),7.72 (br s,1H),7.21
(d,J=8.6Hz,2H) ,6.87(d,J=8.6Hz,2H) ,6.38 (br s,1H) ,4.32-4.26 (n,1H) ,4.14-4.08
(m, 1H) ,4.07-3.96 (m,4H) ,3.75-3.68 (m,2H) ,3.56-3.46 (m,3H) ,3.13-3.05 (m, 1H) ,2.99-
2.90 (m,2H) ,2.84-2.78 (m, 1H) ,2.59-2.54 (m, 1H) ,2.33 (s,3H) ,2.03(d,J=7.2Hz,2H) ,
1.70-1.19 (m,12H) ;ESI MS m/z 616[M+H]",

[0548]  20. (R) —2-ZJ&-N- (2- (4- GREEH I) FEHL) £45) -6- (65— ((3aS, 4S, 6aR) —2-4
AISE-TH-MEWy I [3, 4-d ] WK —4—J%) TRk 2 5L OBt g bR ik (79) il £

[0549] 752220

7
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NH j | HBoc SAC
.rS; \/\)J\ H‘\/\‘O
6 N HCI IPA %, MeOH
[0550]

Q@V\Awg( e

[0551]  (R) —2-%J-N- (2— (4- AR H L) R &35 —6- (5- ((3aS, 48, 6aR) -2 AN
S 1H-MEWy H [3, 4-d DKM —4—J8%) IR & 5 OBt ig bR ik (79) il 45

[0552] ¥ Ab-&¥77 (475mg,0.699mmol) ¥ T FEE (5mL) 1, JR J5 78 = il T W% i = 4 B
(15mL) FHAI6N HCL , HFF iz A A AR R FE N e 12760 o B B350 5, K ik p mid i S om
KO alifh, , 15 3 g K A G R 1 Sh B2 £579 (260mg ,69%) : 'H NMR (400MHz , CD30D) §
7.24(d,J=8.6Hz,2H) ,6.87 (d,]=8.6Hz,2H) ,4.49-4.46 (m,1H) ,4.30-4.27 (m, 1H) ,4.08-
4.05 (m,2H) ,3.80 (t,J=6.4Hz,1H) ,3.73-3.68 (m,3H) ,3.59-3.53 (m, 1H) ,3.21-3.17 (m,
1H),3.09 (t,J=7.2Hz,2H) ,2.94-2.89 (m, 1H) ,2.69 (d,J=12.4Hz,1H) ,2.17 (t,]J=7.4Hz,
2H) ,1.84-1.35 (m,12H) ;

[0553] 'H NMR (300MHz,DMSO—d¢) 88.68 (t,J=5.4Hz,1H) ,8.09 (br s,3H),7.73 (t,J=
5.4Hz,1H) ,7.25(d,J=8.4Hz,2H) ,6.88(d,J=8.4Hz,2H) ,6.36 (d,J=11.2Hz,2H) ,4.30
(t,J=7.2Hz,1H) ,4.13-3.97 (m,3H) ,3.75-3.62 (m,3H) ,3.57-3.42 (m,2H) ,3.17-3.05 (m,
1H),2.97-2.91 (m,2H) ,2.84-2.70 (m,2H) ,2.57(d,J=12.4Hz,1H) ,2.04 (t,J=7.2Hz,2H) ,
1.69-1.42 (m,6H) ,1.41-1.19 (m,6H) ;EST MS m/z 574[M+H]".

[0554]  21. (4- (2-F £ HE) R IE) HIRRE SRR 21 (84) I il & FIS— (4-H Fk £ A k) Ik
AR R BR EE IR &5 (76) 1 1l 4% 5

[0555] 21
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O [h)cHN\/\Br O

81 LAH FZ& ¥ HO
EtO ——  EO —_— \
K,CO3. DMF NHBoe  THF o~ THBoc
OH o~

80 82 83

1. MsCl AcS
2. KSAc o~ NHBoc  6NHCIF 2-7s +HCI /©/\S“
£ o)

\N HClF —& 5.+ 84
«HCl U\Sz\c
H,yN

= \/\()

76
[0557]  4- (2- (GRUT A HrAk) L) L) KR L Hs (82) Il %
[0558] [ F-DMF (100mL) 71 (4L & 4780 (8.00g,48 . 2mmo1) A& 4 I AK2CO03 (26. 6¢,
192.8mmol) , FFEEWR FHES 8ol LR R MR AR IMALED21 (21.5¢,
96.3mmol) , ¥ [ NV A WIAE F il T I FE20 /N oK s TR A4 7K (300mL) #iB% , FIEtOAC
(3X300mL) ZHL & FE A NLEWR YR , W iR R s itk aifh , 15 2] A3 BRI &4
82(10.2g,69%) :'H NMR (400MHz ,CDC13) 87.98 (d,J=8.8Hz,2H) ,6.90 (d,J=8.8Hz,2H) ,
5.03(br s,1H) ,4.37-4.31 (m,2H) ,4.07 (t,J=5.2Hz,2H) ,3.57-3.53 (m,2H) ,1.45 (s,9H) ,
1.37 (t,J=7.2Hz,2H) ;EST MS m/z310[M+H]".
[0559]  (2- (4— (R H ) KAL) £.38) AR H IR T B (83) il £ 5
[0560]  7EO°C [ ETHF (500mL) T4k 4482 (10.0g,32. 3mmol) FRIE MR & i it NS AL 5
(M= SR, 66 . 4mL, 32. 3mmol) o KT 1S S BVR-A PIFE0C T b LN, F:7E0°C UK
BRI K o K I N A ) FHE t0Ac (300mL) B 8 ok fik 8 - 38k 9, o0 fef e - 2 ]
EtOAc (2 X 300m1) Feidk o K i ok B 23 ¥R 4, ad s At il i fb , 45 21 ROIR [ 4R (1) AL 5 9833
(6.10g,71%) :'H NMR (400MHz ,CDsC1) 87.27 (d,J=8.4Hz,2H) ,6.86 (d,J=8.4Hz,2H) ,5.05
(br s,1H) ,4.60(s,2H),3.99 (t,J=5.2Hz,2H) ,3.54-3.46 (m,2H) ,2.03 (br s,1H) ,1.44
(s,9H) ;EST MS m/z 268[M+H]".
[0561]  S—4- (2- (GRUT %8Bk L) 2 L) 458 ) R R L BRER (60) ; SG-SUR-G—-48/5111) ffil]
%
[0562]  {EO°C ) #ECH2C12 (100mL) H1/¥)23 (6.10g,22.8mmol) HIVEW H I AEtsN (2.76g,
27 .4mmol) , ARG NN EEEE S (3.12g,27.4mmol) , FFAEE IR N HEFE2/ N B ) MR -S40 F
7K (100mL) #%%% , FICH2C12 (3 X 150mL) A& HY o K& FF B A HLEE B F 3h 7K B, £Na2S04F
VR4, 15 3 T MPIR I PR RS RR AL 7= (8. 20g ML) B A G #E— b aifb BT —
IR EST MS m/z 346[M+H]".
[0563] ] | 3R ZEDMF (100mL) H (K 724 (8. 20, L&) 1 in AKSAc (6.70g,59.4mmol) , 3F:
TEZE I FHEFE2 /NI o B BV, B AR PIAE/K (100. 0mL) FIEOAc (100mL) Z 8] 73 FC - 73 25 H

[0556]
60
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EtOAc)Z, 7K 2 FHEt0Ac (2 X 100mL) ZEHL F A 3 A ML Z W 46 , W 5k i i A it 4lifh
BRI O EARRKL A1 (4.80g, Bi2P65%) :'H NMR (400MHz ,CD30D) 66.91 (s, 2H) ,4.10
(s,4H) ,3.99(t,J=5.7Hz,4H) ,3.41 (t,J=5.6Hz,4H) ,2.31 (s,6H) ,1.43 (s,18) ;ESI MS
m/z 326 [M+H] ",

[0564]  (4- -F L AHL) REL) HiiEEER R 2L (84) Ml 4 5

[0565] K4 ft 460 (325mg, 1. 0mmol) ¥ T H g (5mL) H , P48 J5 7£ % iR T B I\ 57 T4 B
(1.0mL,6.0mmol) FI6N HC1 , H- 44 V45 v 75 AH R FE T Hi FRA8/ N o B 253 A 5 K ik s ) H
EtOACHT BE , 15 B AW IS M K A € [ 4 i £ 2 2584 (190mg , 87 %) : 'H NMR (400MHz , CD30D) 8
7.28(d,J=8.6,3.0Hz,2H) ,6.93(d,J=8.6,3.0Hz,2H) ,4.20 (t,J=5.0Hz,2H) ,3.69 (s,
2H) ,3.34(dd,J=5.0,4.0Hz,2H) .

[0566]  400MHz (DMSO-d6) :87.90 (brs,3H) 7.28 (d,J=8.8,3.0Hz,2H) ,6.92 (d,]=8.8,
3.0Hz,2H) ,4.13 (t,]J=5.2Hz,2H) ,3.69(d,J=5.8Hz,2H) ,3.19 (t,J=5.2Hz,2H) ,2.77 (t,
J=6.8Hz,1H) ;EST MS m/z 184[M+H]".

[0567]  S-4- 2-HFE:LHE) TR LIRBEEEIR E: (76) 1 H] % ;

[0568]  7E =i T KAk 4460 (5.00g,15. 4mmol) V& T W% (20mL) HY 94N HCL, 3K iAW
BEFE VNI ¥R 45 I, ¥ 5% B 470 FMTBERT B , 19 21 Ik (A e FEl A i b R 2576 (3.6g,90%) : 'H
NMR (400MHz , CDs0D) 67.23 (d,J=8.5,3.0Hz,2H) ,6.92(d J=8.5,3.0Hz,2H) ,4.20 (dd,J=
5.2,4.80z,2H) ,4.07 (s,2H) ,3.34 (dd,J=5.1,4.0Hz,2H) ,2.31 (s,3H) ;

[0569]  400MHz (DMSO-d6) :88.15 (brs,3H) 7.23(d,J=8.4,3.0Hz,2H) ,6.91 (d,]=8.4,
3.0Hz,2H) ,4.15 (t,J=5.4Hz,2H) ,4.06 (s,2H) ,3.18 (t,J=5.2Hz,2H) ,2.33 (s, 3H) ;ESI
MS m/z 226[M+H]".

[0570]  22.S-4- (2- (L ((2S,3R,4R,5R) -2,3,4,5,6- LR H O ) &4 A ) LR
PR (25) 5 SG-SUR-G-05; ALB1873261 il £ A1 (2R, 2°R, 3R,3°R,4R,4°R,5S,5°S) —6,6 -
((2- (4- GRFEF L) ZEEIE) 238) B 30 X (S ki-1,2,3,4,5-TLlF) B EhEZ 5 (86) Fr)
%

[0571] 7‘;77%22
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*HCI /@f\sm D-# %%, NaCNBH; )
HzN\/\O AcOH, MeOH ?H H /O/\5AC
4y N

R ~"0

76 OH OH
[0572]
HClI H
(FH H H
i P 7
OH OH
[0573]  S—4-(2- (XL ((2S,3R,4R,5R) -2,3,4,5,6- LI O3 43) 28 %) Bt a
T3 fig (85) ) il 4%

[0574]  [afE F g (50mL) %76 (300mg, 1. 33mmol) & R A 4 V% in \D—%& Zj ¥ (720mg ,
4.0mmol) A1 Z 2 (0.3mL) , FF7E =R FHEEE102 8 B FIE M AL AN (252mg , 4. Ommo1) A
2 EIRRBSREYI AT R SR AP E I SRR 24/N8 N B AMID-H & RE (2.0
2 5) AcOH (0. 3mL) MEEEMELEN (2.0458)  IREGY I FE24/N o I 53 7R HID-
HI & HE (3.0245) AcOH (0. 3mL) FF LAY (3.04F) , MRSV HFEAS/NIT o 98 &
FR L5005 M AINaHCOs 7K ¥ - FHFR R, A% FHC18Go L dA il it e AH (i v 4l 4t , 45 2|
N £ [ AR ) 2685 (450mg ,61%) :'H NMR (400MHz , CD30D) 87.19 (d,J=8.6Hz,2H) ,6.89(d,J
=8.6Hz,2H) ,4.16 (br s,2H) ,4.06 (s,2H) ,3.97 (br s,2H) ,3.80-3.73 (m,4H) ,3.72-3.59
(m,7H) ,3.34 (br s,1H),3.25-3.12 (m,2H) ,2.96 (br s,3H) ,2.30 (s, 3H) ;

[0575]  'H NMR (400MHz ,DMSO-de) 87.23-7.18 (m,2H) ,6.92-6.87 (m,2H) ,4.20-4.14 (m,
10H) ,4.11-3.93 (m,5H) ,3.76-3.53 (m,6H) ,3.51-3.33 (m,8H) ,2.95-2.84 (m, 1H) ,2.72-
2.54 (m,2H) ,2.32(s,3H) ;EST MS m/z 554 [M+H]",

[0576]  (2R,2°R,3R,3’R,4R,4’R,5S,5°S) —6,6 - ((2— (4- G JE L) KA K £ ) B
) W (B kE-1,2,3,4,5-TLEE) f R AL (86) 1l 4%

[0577]  F44k 45485 (200mg,0.361mmol) ¥ T H B (5mL) H, 2R J5 76 il N T 57 A I
(15mL) H 6N HCL, FFKe i i A0 AR R FE T B FE 127N o B 253857 i, J8 e S A A i vk 4l
B A0, 15 B R 1 K A ] A F) R R 2586 (50mg , 28 %) : 'H NMR (300MHz , CD30D) 87 .27
(d,J=8.6,2H) ,6.96(d,J=8.6,2H) ,4.39 (br s,2H) ,4.21 (br s,2H),3.83 (br s,3H),
3.80-3.73 (m,3H) ,3.71-3.60 (m, 10H) ,3.59-3.47 (m,4H) ;

[0578]  'H NMR (300MHz ,DMSO-de) 88.56 (br s,1H) ,7.55(d,J=8.6,2H) ,6.94(d,]=8.6,
2H) ,5.53-5.40 (m,2H) ,4.80 (br s,2H) ,4.63-4.28 (m,8H) ,4.06 (br s,2H),3.74-3.57 (m,
8H) ,3.54-3.36 (m,10H) ,2.76 (t,J=7.4,1H) .ESI MS m/z 512[M+H]".

[0579]  23.S- ((5— (3-Z AL 2E) MEmgE—-2-3%) H ) B £ B g R R 2k (93) 1 il 2% 5 A1 (5

bl
Sk
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(3- é&ﬁﬁiﬁ) HH:FI% 2-3k) BRI £R R £ (94) il 2%

[0580]
/v
Boc Il\. N
_NaBH, _ S on
OMe — o OMe |
9-BBN, PACL(PPhy); BocHN MEOIT ™ BocHN N7

2 Nag. Nda(_( 4

90

MsCl, NEt; | N\j/\()MS KSAc | N‘j/\SAC
—T—
[0581] DCM BocHN 7 DMF BocHN
91

4N1[L1-T'-—ﬂ$i5t‘$'

/T

N
HCI1 3

\/\/EJ/\SH

[0582] 5 (3— ((RUT AR IL) A AL) NEE) uttﬂ%—z—%iwﬁ 1 (89) HA il 4 5

[0583]  7E4/< FIR4L-&4188 (1.20g,7.64mmol) 7EJ/K THF (100mL) H ¥ ¥ 4 i A 9-BBN
(0.5M, ZETHFH1, 38mL, 19. Immo1) o 44 [ BV A WITE iR T HE2/ N J5 , 7R =R F AL A
P27 (1.04g,6.11mmol1) Pd (PPh3) 2Cl2 (311mg,0.38mmol) FI2N Na2COs/K iAW (15mL) « ¥4 15
RA VI EBEE VNS AR 25 R R PITEEL0AC (200mL) F17K (200mL) 2 [8] 43 BL » 7 257K
JZ, FHEtO0Ac (2 X 200mL) ZEHL o -5 FF B9 A AL B F SR 7K B , ENao S04 T8 I L5 R 4

VA = e A e rE Al Ak, 15 2 N ER R A6 5489 (900mg , 53%) , KT EHAZH T F—
A UELEST MS m/z 296 [M+H] ",

[0584]  (3— (5- GERJEFH L) MbMR—2-J) P AE) & H RABU T 1 (90) (1) il 4% 5

[0585]  ZEO°C A4t & 4789 (900mg, 3.05mmo1) FEEtOH (100mL) HH A ¥4 ¥ in A\ T Ak
(400mg, 15.25mmo1) o ¥ AT 19 S VR A WITE R T 5 £ 3/ N, I8 7% RYITEE t0AC (200mL)
FI7K (200mL) 2 [ 43 23 557K 2 , FHE0AC (2 X 200mL) #5 B o -2 19 HLAE B B £ 7k e
B ZeNaoS04 T 12 I B 23 R 4 o W K 7= W i i A (e i 4l 4k , 158 2R AR VAR R AL A 9090
(550mg ,68%) : 'H NMR (400MHz ,CD3C1) 87.27 (d,J=8.4Hz,2H) ,6.86 (d,]=8.4Hz,2H) ,5.05
(br s,1H) ,4.60(s,2H) ,3.99 (t,J=5.2Hz,2H) ,3.54-3.46 (m,2H) ,2.03 (br s,1H) ,1.44
(s,9H) ;EST MS m/z 268[M+H]".

[0586] (65— (3— (GRUT A HAE) &%) T JE) b —2—J) HH I AR 26 (91) HA) i 45

[0587]  fE0°CIA]90 (260mg,0.97mmol) ECH2C12 (30mL) A VA H II AEtsN (117mg,
1.16mmol) , R J5 I\ A 4 (132mg, 1. 16mmol) , HAE % IR T bk /NS o6 2 S VR4
7K (100mL) #BE H: FICH2C 12 (2 X 50mL) 2 H o K& 3 1) A WL A B FH R 7K ek , £Na2 S04+
B, W5, 15BN IR Y91 (210mg ,63%) , AL BB aAfb BT F 5% 1
NMR (300MHz, CD3C1) 68.62 (s, 1H) ,8.46 (s, 1H) ,5.33 (s, 2H) ,4.63 (br s,1H) ,3.23-3.16 (m,
2H) ,3.11(s,3H) ,2.88(t,J=7.4,2H) ,2.00-1.91 (m,2H) ,1.44 (s,9H) ;EST MS m/z 346 [M+
HI".
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[0588]  (S) - ((5— (3— (GRUT AR AL) = AL) L) Mbmg—2—J%) H L) BiAX & IR B (92) il
%

[0589]  [A]91 (210mg,0.608mmol) £EDMF (10mL) A Y ¥ ¥ i AKSAc (173mg, 1.52mmol) , If
TR NIRRT o B 2207, B i R 7E/K (100. 0mL) FIEL0Ac (100mL) 22 8] 73 B - 43 25 H
EtOAc)Z, /KJZE FEtOAC (2 X 100mL) FHL 45 FF A WLZ A , bR R Ppid o i ik 4idh , 15
FI A O B AR AL S92 (140mg, 71%) < 'H NMR (300MHz , CDsC1) 88.52 (s, 1H) ,8.36 (s, 1H) ,
4.65 (br s,1H) ,4.22(s,2H) ,3.21-3.15 (m,2H) ,2.82 (t,J=7.4,2H) ,2.36(s,3H) ,1.97-
1.87 (m,2H) ,1.43 (s,9H) ;EST MS m/z 326[M+H] ",

[0590]  S—( (5~ (3-& &N ) MErE—2-3%) HIE) A L TR 2R R 2k (93) H il 4%

[0591] K 4b& 4792 (140mg, 0.43mmol) ¥ T-DCM (5mL) H, 48 J5 7£ = i T i in T —Wé e
(2mL) 4N HCL, FE K is AE AR R IR FE T 3Rk 2/ o B& 25V 7)), 38 i S AR i 4l Ak ik 4
Y, 153 3 W I PE K (20 AR ) 2R 2593 (80mg, 71%) :'H NMR (300MHz , CD30D) 88.62 (s,
1H) ,8.51 (s, 1H) ,4.27 (s, 2H) ,3.04-2.92 (m,4H) ,2.35 (s,3H) ,2.12-2.07 (m, 2H) ;

[0592]1  'H NMR (300MHz ,DMSO-dg) 88.56 (s, 1H) ,8.50 (s, 1H) ,8.10 (br s,3H) ,4.24 (s,2H),
2.87-2.78 (m,4H) ,2.36 (s,3H) ,2.03-1.90 (m,2H) ;EST MS m/z 226 [M+H]

[0593]  (5— (3-ZJE TN 3L) mhe—2-3k) FHAREE 2R 2k (34) M 4%

[0594] K4k &4192 (600mg, 1.84mmol) ¥ T HEE (5mL) H, 48 f5 78 % I T I 1~ 57 TN I
(30mL) FI6N HC1 , FER 1% MR AE AR [RGB T B FE 12/ ) o B 25 57 5 5 K ik am Wi o s A A
Rk A4y , 19 2 AR I SR ROIR P R R £594 (290mg ,85%) : 'H NMR (300MHz , CD30D) &
8.63(s,1H) ,8.48(s,1H) ,3.88(s,2H) ,3.05-2.92 (m,4H) ,2.15-2.05 (m, 2H) ;

[0595]  'H NMR (300MHz ,DMSO-de) 88.61 (s, 1H) ,8.48 (s, 1H) ,7.93 (br s,3H),3.85(d,J=
8.0Hz,2H) ,3.03 (t,J=8.0Hz,1H) ,3.05-2.92 (m,4H) ,2.15-2.05 (m, 2H) ;EST MS m/z 184
[M+H] "

[0596]  DTNBIMAE : &% B EEAL A4, 8 WA L R ok 1) St R VU A 771 T S5 DTINB (5, 5
IR 2-FHFE R R) ) [ B, 5 B H S-S E g T ¢ DTNBI i 7EFRA D0 Bt Bk & W i 4y
Mreh BAAXE B 1, ROy E AT (1) T8 MR R S r) “SERE” (kM e &9ee
S 2RSS &) M (2) VPN & P Re 08 2R S—SE ) T 22 . 4 M I, T 15 1 1L & YINTB
(2-TH -5 AR R ER) A2 fE4 1 2nm RO FE (Absai2) T 436G R I & 1A €= 4) .
15 FANTBFR) B2 2R Y4 ' R BORI & 1 5 K Abs e, AT V55 FRATT R RS VP8 A 771 S5 2 YT DTNBF
IRE . BRI AL B LA L LA S 1T 2 G 5 DTNB M. (R 24188 /RDTNB S 1 BE /R 0
Pt J5 7 S NE N 5 7= A2 1B JRNTB) o R T 8 Ak & WD T R B o UK B 922 . SuMR R v
WA JE 57 5 B ¥ DTNB (100uM) #£ 1mL 50mM Tr is-HC1ZZ#Pk (pH 7.5) d& . & &
KAbsarz, SR 5 FITTHSBE PR FE o o SR 00 %2 1) (1) 3 14 R R 5 0B 1) 7 PR A B 1Y) 22 e ok
5% , DUJRH . i 18 #8022 B AN I B HR I A S 0 & DA Bh D1 I T — P R i SR
T IS RSV A R R () T R, 422 . SuMiE A8 5 ) 5 45uM DTNBZEpHYGE [ (6.0-7.5)
W ImL 50mM Tris-HC1ZEM R - & 3 - fEI AL &4 5 SEi e 5 Absare , H A4 FH 2B 31 77
SHATRHR G RE TR

[0597] 1. AR BHAL A MIARA: TNACKHT IE JRDTNBI B 7127 J o 33 5
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[0598]

[0599]

DTNB iE Rk & M-1 s-1)

o pH 6 pH 6.5 [pH 7 |pH 7.5
NAC 10 26 69 230
76 253.2 |654.24 [1499  |4633.8
69 485.93 |- - -

86 160 = = -

48 190.8 |- - -

47 211.3 |- = -

19 182.52 |- - -

58 258.31 | - -

20 307.08 |- = -

HITZGDTNBI A « 12300 52 1 T FH T8 A8 0 22 BATTH) S R ROV AL & W 1)

A2 (prodrug caps) #& 75 A A 3 2 ok o 2R i i, 45 A4 2 e ik )R
DTNBHS-SHEIK] “TE M”40 &4 o BT FIRDTNBI A2 35 PR B A, K AR B R 245 LA 225
UM 294 i 55 BEDTNB (B 2% 100uM) 7F 1mL 50mM Tris-HC1ZEMwiE (oH 7.5) RS, 3 &
B KAbs 1120 TEVE A AL 7K ARG (51 Gn % GG s Sigma) FOTE L T , M E2 ZI I DTNBRL AR 1) =
SERTZI A B A e YRR Fe br (RY a0 SEAT 25 R 3 W ORFF 522, IAbs112=0) 44
J&i » ¥ 5u 1 FEEE (SEAE B J5 2 070 B TR R J5 520 BT S T S5O 2 TRl A (1) s I e 7
%) 5id B IDTNB (2 100uM) 122 . 5uMAT 2478 ImL 50mM Tris—HC1ZE Mk (pH7.5) F1 & 3F .
A JE i 28 B A B RE ) BRI 4 T~ TEAbsare N 3B I DTNBZL AR , SIS AT R84k 11 24 v PO 24
sl reRed.

[0600]

R2 SRR AN NI AT 24 1138
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oty | EEBIRA| LB BEA

EHHLT | £ 6 HF L
59 A P
18 BA -~
25 A 2
15a BA b
[0601] 10 Ji#]— )%
85 B A =
17 A 2
24 A A
14 A S
? BA £
46 BA =

[0602]  ~PAT N i BELIE I P (PAMPA) 52 « 1% I 52 v 0 & /N o0 2 aok N i 1l g s ) B s 1k
DA B AR N 24 P38 53 VE o 1 5  FEPBSH i) 4 500uM SV , FH I8 DTNBIU & (4n b i) Uy
TREL DU 52 A A s IR FE & SRS 5 40 30l Tm) (R AR AR RS2 4B (BD Gentest ™ TilERPAMPAMR %
%) (BD Gentest™ Pre—Coated PAMPA Plate System) JIIA300uLf]500uMAk, &4 5K A11200
uL PBS. SR J5 ¥4 52 At B T AR AR I THlES , {3 HAE =0 T B 5/ P I E I, 4 B AR sz
PSR o KT RN RN 5 M2 AR AR S i b R it 5 4 S5DTNB G 3, 28 S5 72 20 Fe e B
(B KAbsaiz) E 38 5T R 25865, BEFL NN LuL b4k () Ba e OF AT BSHS ; Sigma) , HHBRE M
TEZ IR T 0% 8 57 B DA A 5T 25 35 oty , SR )5 I NDTNB 5 T BN i 4568 FH 78 A RN 52 A A
% E AL S BT, #2 BBDGentes t THISPAMPARR 2 48 T ik 1) 5 R i+ AL &4
[0603] A H 11 E5 I W 58 A 4 925 B 328 < 7 5 G AL B IS, 10435 i B ON- 2 36 L5 SR IV
VR FBRATTIR) B A VS A 5 P A B ) % b 5 A B 1 ) JECA) (49, P 9 WAL SR [P HBE
RIS IR) » LA e S AAT A F6) R 35 PR AL &4, 7 13— 20 R 8 e i B 10 R K
Y IR S B2 R RS B B AN RE S (1x TAE/5% H /0. 1% SDS/ 8By #5) o o 48 B il 1x
TAE/0.1% SDSZL A 22 ik 2 48l 3 720 . 9 % Bt HE B fise b Ha kR A0 BE i (50ug) o 45 B i
PE B AE &4 10mM DTTIK4xSSC (0.6M NaCl, 60mMFT 452 =AMt /K 7)) HIg w154 &, SR )5
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I I A 0 2 R o AR B R SRR AT 4 I L A F T W Muc 5B £ ek B Ak, 7
LiCor Odyssey gl 4t b ] Ak A 38 JE FTIE JE i Muc5B.
[0604] BIPES : S ZpH 7.5/150mM Tris—HC1H i £ 38 5 577 W 8 B Ak & i (15
uLE 10mMAL &40 B0\ 21 R ARHBE ) T 3 ] , RF 224 /INb o 2R J5 7240 78 A 2 1 i 4 11550 VR
AW (Roche) A TmMAJ: P A P 2 G A6 MU FOR TPAZE M (50mM. Tris—HC1 (pH8. 0) /150mM
NaC1/1.0%NP-40/0.5% it A IHEREN/0. 1 % SDS) vh 2L AH A o 4 B i U3 — 14 LA AR
B U R AR S INN2X SDSHE S 2 M (100mM Tris—HC1 (pH6.8) /4% SDS/0. 05 % J5i M
U5./20% H-ith) o83 #E10 %6 SDS-PAGERERZ L sk R AT HE &l (200g) » R4 LS BN IR LT
Ye 2 b AT FHEF X BiPI £ TR HUAMILiCor Odyssey g M 548 K T ¥ALBiP/KF . ¥
Thapsigargin (TG,2.5uM) FIDTTAE NBiPiF -5 i BH Xt R .
[0605]  TL-8%)uih: FELE M 2 pHT . 51 50mMTri s—HC1 v 1) 48 38 Ji 771 o K 4 M Ak S 0 W (15w
LA 10mMAL & 40) Jin N 22 SR ACHBE ) T i 2 18]
[0606]  {i FHThermoScientific A IL-8ELISAIRFEL, 767 & 5 24 /NS MR AMIUIHBE RS 77 3t
T TL-873 I o AR L1 - 5OFGRE , AR 5 B 50u 1 i B AP RR B0 I\ ZEELTSARR A o % FER )
G Wb A (R R SO S A DA — U 3 52 SR il o 7EAB0nmAL I RO FE . MR A 2
S N TL-8H AR ™ A2 R A vt b Ze Sk T H AR FIAE i R I TL-8 8 o A FH B M 41 4E A 5 4l
ARHPRE PR ot (SMMD) () _F 35 VA S TL-8 3 WA R BH 14 % HEE
[0607] e FHIX S 5 A B0V e TR B 2-9h - W R VR4l R -
[0608]  fPEI 2/ 7%, $A T AL A W76 RN T NACIHH) 3 5 () K 2K 19 38 JR B8 7 o 35 0 kG v Vs e
P 27 TR LA A AT H 1T R 25 70 26 A R R V6 97 77 o ME — R4tk v A Tk
ARV AR INACH) — N PR il & AR A8 (1 3L JR 30 11 4% , 75 B AR a0 25 Wk P R
5 & I 1] o A A D T6 , — P BORG A R I R SF8 (warhead) , 27 A TNACH i B 52 =i 1
Bl 175 o T IE e B T 0 e I e BN 2R s, AHXS T-NAC (50mM) , 55 B JR A FE R T6 AHELNACT™ A=
3 2 B ORI R 58 A IR MR Muc Sb T IE JiR o e Ak, TOFEAIR 22 1 /59 BE (10mM) T AHXS T-NAC ™4
5K HIMuchbid i o Rt , SNACHHLEL , 7628 30 5 A vl A e o Ji 70 ) 42 Jo
[0609]  GnBEI3FT 7~ , B LA S I AL A 40 76 IS U T AN 453 5% 340 J5 3 14 o e 17 2E 4086 . 69 F
47 BT 2445 5 B 1R, 76K ThBE It BUAR R BE T 76130 IR g 1. B BT , BT A A & W) £E i
Muc5B77 T . 3 5y T-NACHE P (Wnid i G e Ep ik b 1) & 43 F EMuchb 2k iy I AR FE AR 1)
[0610]  FERIAH , AL A W86 HH X T A AT L AT AL A W PR3 TR vty P o 36 3 B Ml R v I 2%
EIZE, 861IE B 1 AH XS T-NACHIA I8, 2 1 () 5 — M4 771 (W02014 153009+ ik ¥ 44 & 4)95)
(1) B AL I Muc 5 bk J5 i 14 o R A 86 7E30mM T 72 AE 5 AxMuchbid Jif , 75 3mM | 7 A2 #7338 Ji 5 T
HoARAL A A AE D f5 A FE (30mM) 77 A2 #840 Muchbid Ji

SH

HO.
[0611] HO
OH OMe

95

[0612] K58 R TG YITOBARIHIA s NACHE Dy ikt vV e 1) ) = 2 PR A A BR B <
TR 2P R B Mucomys t7 i Ut B 5438 1 207 b il 2 i > 22 90) o an B s s A
PAMP AU TE 325 BT I 58 (4, 76,4 - #4872 A 256 Jig ) ABE ] 2 3 1) o SR 1T, BRI 76737, 15 486
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H85 CHAHNT T NACLRHE 76 ) 15 5 IR M) A& BE Infl M AN KR RE Y, X 2 B2 I s &
PRI I, 5 s 7L 86 N85 A il b &l /s 72 il R 1 b 1) $2 = A S VAR B

[0613] &6 57~ FH T VPl 40 ey % AR 2 5 AF I 276 e AL B VD TE AR AL HBEZH i 1)
T3 22 1T _E LA 1OmMSRE & 24 /N8, FE3 8 (A) BiPAR (8K (B) TL-84> WA % 5 . BiPER A ME S
& P (ER) LU AR &4, o mT a2 9 0 & B i B % ) $ a0 i 51k o e T
86X LLIBIE AN , BT LA T iZ AL A WA 2 BIKER, LA S Bi PR IL . A : 86 F69 M X T
BT BB (R ZR) A5 FBiPRIA , 11 Al Y2 1E & J5 55 (DTT) FiThapasgargin (TG) M F:BiP#
iE o DRI, 500 3R BH 2 o N & T [X == ), 86 AI69 A 4t 12 3 WAL TE 4 A . B : S T A5 1k
B UNTETEAR S, 7E24/ NI B W03 B I I TL-873 Wk o ¥ 35 3, 86 8L A 7 AE AT AT {12 4
EAE B IR , Wit TL-8TE AR 4k BTl BH 6 o SR T, 69 LA K BH 1 Xof B (SMM) Aify S 36 o 1 118
g3 Wb o FHT-86 A6 9L A S [F] bk <38, 76 LA B INIL-873Wh) , FA 143 H 4518 , 69 () HUAR
Y, AN 286 , 1 501 AT F

[0614] K7 7R T 8611 24 . 85 /& 86 (IR £ BRBE A7 A= 40 - B[V 2 , T 2535 /0 i85 TE &
AT ENE (HE S AREEELL) o B B8 7 DTNBI 5E A 86 , HpR s 24 @D TNB (£ ) - A
5 85 A ZMEDTNB (H ) , R B ZAL S W42 Toid PR 1) o SR T » TS T I VR K 85 A i % Ak ke
86, fu i H/KEDTNB (1 &) -

[0615] P& 85 7R COPDYK Hh 85 I AR Vi 4k, o il vV A 711 AT 245 1) — AN EE B2 5 [T 2 e AT T A7
it 2 T b RS g Ak O T VRS RS A AN Bl 772, 86 (FE PEAR ) FI85 (FT24) M
COPDEEE [ H KSR I E . W BT , 863 HA J5U HH (I Muc5b , 4 i 5 i b ok i
G 9% B VE VRS 1 o 85 AR A JFiMuc b, (H A X T-86 B A 2B IR ) 5h /1% (X [k 1 %1854 86
(B AR AR 1) 75 =K) - BB , X Lo s R 0 N 9K & B VA S e AL & i an8s B i 1
it o

[0616] B9 /R T JFARN SR L (HBE) £5 79 L (RS 0E S o 7R RS A iR R I 22
HBE$% F= 9 (1) 101 2 Th] i it 140 B ) b3 ot B 1 Joi B 28 PP A Rl 8 1 R SR 3l )52 . 86 7= A T
TELE 2 i 24/ NI B A b A2 100 RE VI PR I8 TR . 85 3% BIL HE B 18 () 38 R B 12 (il 1 -2/
), AE B E M 0 A PR SR ) 18] (1 dn24 /N o B 2, Bl R, B R N
b R R 85T 24 AR5 i P 86 R R A i 7

[0617] 1 EAEHEAN AU 5| HE A 25 CkiBd S % AR AERTIR TR 5555
SCHRZ A R AR PR B L T 5 AARSCHR AR 3R it
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B .64 86 o564 85
(PBS) [10mM] [10mM]
(A [30 60 120 240{30 60 120 240(30 60 120 24|
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RE % M

Wi PBS 144 86 (30 mM) 144 85 (30 mM)
(hEP): 0 24 1 2 4 8 24 1 2 4 8 24
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