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HCV o] AAAA] 3874 ol =2 lar, e @xtel sl H=23 d3Fs vk Al v+
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A9e Aza wel A3

= AAekEol A, s7] &84 2001] w2 3HEE, =

A = 29 ARy s8H= o, 8vistE, dAldEA
FH, TWolddA Fu) = udA FEirh Edol AgEn.

_13_



[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

w
x-h
A7) ARl A, PDE Fa, RmXidelE, HiadelE, EfEsdels, EE Y o)i; BE Hg7le|i;
W S i 0olx: X 2 Y F e 4, -0R, -SR, -NRR, N-AZ9 ofulx 2 Ei N-AAW ofmwit,

S
~AAE ofunAb, Ei 1o fEAelm, X 2 Y F URE AL R o|1; 7= -OHol ALy Ei rhEAl=
2 vy dAdse] 6-9 sHEAZY 1E FAda o714 z 2L v @7 vY 27F -0-8 Yehja, X
“0R', -SR, -NRR’, N-AZH ojn]i o= mi= N-AZAF ofn|iat, 0-AAH ofu|al, E 1o o]

Azt R'e BYHOR £h, B, AFEAY, ofd, ddzold, oA, AHolAL, FAA=u Y
U, AFAFERYAA, o}FAFAER YA, BAAZR LRI (}ABY), NZEAAA2RYS
A, dFARERdel A2 R dE R, JESaAAtEndE e, FARLNIRRY EE ol

QA B A T B E 2 9 o]

}:J
N
N
lo
=}

CoEgRon 44 b 2.

33 AT, &) S 10 we S8, =
Ful, Ewold Al Fuh E Al Fejsk Bl

q
Lo
2

o
0%
ﬂ
oo
i
s

o, Srisks, JAleldEAl

<z} 1001>

O 4B
PD—O
FANN
bid
N
A7) A, PDE 44, EfEadeE, wmi Y o]a; BE dAddv]ola; W= S EE Qolar; X DY E 1

M= a -0R. -SR, -NRR. 0-91A= olu]wab @], N-dAx oluy ol i N-olAE ojuy-Ab @]
wE 9 oAaFHEZea, X WY F UE AL (Roli; 7E -OHo)AY; EE tEAE, 7 9 Y= dA45 6-

129 182 g4ata o714 7 2 vE S 9 27F -0-2 JEhiT, X= -0R, -SR, -NRR, O-
AAH ofuliett W), N-AAH opvli F E: N-ARH opulwdt 2], Ei o] ofsEel; 247t
' S2YZ, o FEHRold, oY, dHRoldES T, dAVERdE e d T, &=
bt e, SRR (ofae), AFRAUtERdelE
Eiéﬂﬂ ‘@ﬂEEéHLQQ,aEié%ﬁﬂEEé o9r, EE opulaAFt 2R dGTA 20

Z

574 AAFHANA, ) B 1ol mhe SPE, i el A% HEHE 9, $usE, QAN 3
: H7} 24

H, s¥olddA Fe L= tFA FEE Edd AFHY
<g}sba 1>
W
O
Y \ _LaCH;
Nz
Z T

A7) AelA, BE ddrlelar; e

A7), N-QAE ofve &

mr w»

= 0o]a; X 2 Y F 1= 44, R, -SR, -NRR, 0-AAF o}u]y
= N-d9ZF2s Hit A7), e 29 o AHZo|a 2

X
S0R'6]IL; 7= -OHOlAL; mE thEAE, 7 2 v dAFo] 6-9 dEaAZe 12 A4 o 7]A

FF“
r_& rlr

Z
Y @ 99 27k -0-% tehila, X R, SR, -NRR, -4 ofnlwit 2], N-AAH obulw 9F w

B N-AAE obunal ), mi 9] o zH el Zhzbe] RS ByPHorn o7, AFRAY, o},
olg, ol wi= S| RolAAo|x; 27t RE SUHOR Fa i 2ot}

_14_



[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

==0dl 102001280

oin
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78 F dE ZFuH|ggds, oF Eo] 3 [Fields Virology, Fifth Ed., Editors: Knipe, D. M., and

Howley, P. M., Lippincott Williams & Wilkins Publishers, Philadelphia, PA, Chapters 33-35, 2006]9l 4]
ditdow =ojdct, B wgo] EA3E AAIYHoA, Zulujgtiel = HCVelth,  ulbd AA|YEelA, &
gajul gt = FEhalol g2 e #HxEulolg ol B AA|GH A, v thel s Egul gt

o] Qlejo] RREFE AY 4 k. 54 AAGHA, et R E F=7]-u) vhely

g AAIFEA, FEhuiul gl = upshA I =7]-ujs) wlolg o). 5A AAFEH A, FEi|
w7 wpelefzoltk. 5 AAlGEH A, FEhnlE|ttel &= ofZok(Aroa) Hiol#{zoltt. 5F
AN gl A, Zepulnl g thel= W7](Dengue) wlolgfzolth, A AAGH A, ZeEhu|nlgthels dE ¥
nlojg] 2oty 5 AA|GEH A, ZEpuveltiel= F 3|2 (Kokobera) wholg]zolth. 54 AAIFE|AA],
Zeuul gt = QlElok(Ntaya) wlolgzolth, 54 AAGHolA], Zeuu]elthel= 2~E =94 (Spondweni)
wlolgzolth, B AAJEo A, ZEhuv|e|tiel s 39 wlolysojtt, 5A AAGE A, Zeku|u]E] i
+ <lEl®(Entebbe) wlolezoltt,  5A AAIFelA, FEhulgttelE &5 (Modoc) vlel&]zoltt, 54 A
Aol A, ZErEttel = B2 HEtR.(Rio Bravo) whelg{Zo|ty.

T-A el ZEu|ulolg A BRI F o7 olHAELE H (Absettarov), ©FollBlA(Aedes), &Fo|(Alfuy), LF=
vl(Alkhurma), ©F3¥9](Apoi), ©}Zo}, wWF7}AH(Bagaza), WHAl(Banzi), H-ZebAl BFE(Bukalasa bat), H-$-H$-
o] (Bouboui), *4=F-o}e}(Bussuquara), ZFA|3=#H (Cacipacore), ZH|EZE}X(Calbertado), 7o)l ofdA=
(Carey Island), A% €A, 7}$E ax](Cowbone Ridge), Z#2~(Culex), T7}2 HFE(Dakar bat), ®7] 1,
d7] 2, @7 3, @7 4, AR (Edge Hill), NE=] B}E(Entebbe bat), 7FA= =] (Gadgets Gully), 3z
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=oky  olet(Meaban), =%, ZEl} 1 Q¥ A(Montana myotis) AW wWo] =W (Murray valley)
59, Y793t (Nakiwogo), Y&+ (Naranjal), Yl7]A(Negishi), <lEFok, &2 (0msk) &EE, Tx-9 HIE
(Phnom-Penh bat), X<2}xF(Powassan), T ¥!(Quang Binh), o Bagr, ZAQ2(Rocio), EY¥ F(Royal
Farm), Ao} B-o]E ¥ g, AlHok(Saboya), MQAE Fo]2(St. Louis) ¥, 2 Blo]zH(Sal Vieja), A+ =
Ed]E}(San Perlita), AF-vFal= 2] X (Saumarez Reef), A= (Sepik), AF5(Sokuluk), 2=F=9HY, ~EIHX
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A7 ¢ Ade ZFFuF s &3¢ [Fields Virology, Editors: Fields, B. N., Knipe, D. M., and
Howley, P. M., Lippincott-Raven Publishers, Philadelphia, PA, Chapter 31, 1996]°4 <dwtxo=z
wolEnt, B wwol EXg AASHA, FebrH]gttel= HCVeltt. & o] tiekA AA|gHAA, &}
HlH|gjthell = Fepuatol el s B F&gntolgzolth.  FA A EEprbto] g HA|GA R ol HAE R

], oF3o], ofgol, wirpzl, ¥kA| HQ-Hg-o] FeIolrt, JhAITEY, Fhgo] ofldW= thrtE wf
E, Q71 1, ®7] 2, 947] 3, @7] 4, A= &, dEHH vlE, M= =9, shEEu, s|ZE ) U5, o~
gl H7] e, 97 W, FE, FHots, g, JtEA], AXgas, Zawe, ZeEa, F9A,

3
=] OEl—_,_o

—

S, JlobbrE AYE, @rkE, mepy, dlohul, 2%, Beht voEls W€y, o] wWe ¥,
2 U7IA, dlErek, 23 89, Ta-3 viE, ¥Rt 2o HetR | A, Y F, g0} F-oF Y
T AN E

A, APEOE, AIRIE Folx ¥4, 4 vz, 4t HAEYE, AMprlElz gE, Mg, A&
Axe, gEE A4, AT o, SR, AAREE, JAE U, okdl, 34
Age ¢ Qe dHxgutolglxE 3 [Fields Virology, Editors: Fields, B. N., Knipe, D. M., and
Howley, P. M., Lippincott-Raven Publishers, Philadelphia, PA, Chapter 33, 1996]ol4] ¥
=oHbY,  FA A HAgnlolEax HAZIH o R 4 ulolE| Al AAL vlo]E A~ ("BVDV"), AFZH HA
"lolg] 2~ ("CSFV", =% Zzgl nlolgazn B3) 2 By o]z ("BIV")E Eshsi),

= = =
© Y e #d Vs 2ok g o8

A
57 AAgeel A, diZdAl= HOvell 7€ Q1zteth

54 AAGEAA, tidAl= HOV el digh 8 Ee oS w2 Aol gl F7F AA ol A, A
£ ol HCV el wiE 2 Ee dyes v A& Eo, 54 AALEdA, dldA= HCV
a5l ois W & = QW stellAl, 50% o]’d7hA1e] HCV i d A7 Sl
H83k2] ekt 54 AAGH A, ddAE SHS wkxn vlolg A 74 e 19 S ool TS
AEA o R ok e gAY & Avk. 5 AAGHNA, g AE aHs ARk A A1 nlole 2 yE
S5 @5k A gAY 7 vk, 5A AAGHE A, didAl= HOV el g QS Rk
& Eo] o 125 %ol HCV RNA FFolA 2 logy AstE Uehdied Adgict. a9 125 o ¥4 HCV
RNACI A 2 log)y 2ol A4S YehA %3 tidA s 97-100%2] Hluke 7MsAdS 2t Aoz ofAxY

54 AAGHANA, i AE ey AdE sk o) el fal Akl wiiEel HOV S Fuek oAt &
A AAGE A, ddAE dl Qo] AAEA g2 tidAT. & Eof, HCVel gt 573 WS AN7EF
A A At el AEn. JAFHE (IFN)-23 82 gupde 52 Hj&9Y &53 Ay, 98 54
< TR 98 FofloA Hoh v Aol AAEo gk A, A 2 ARl B, &%, %= 55/
thEgo] A 2 A Aes vEe, WS fFsAY e AHARD ABAAMA AREZE o] Hel A4l
o7k ARG A 2 AR Al A HOV & b At JIHAR-FE &5, 53 A4l
ol e e didAlel tigk v CF rle] A sl glolA e Agatoltt. Aal g2 QIEHAE W
AAAA Eakar, HCV 7ol digh ds a9 o 5 oF 10% WA 20%2] ¥le] Hrh

webA, 2B EA AL, G0 &5 fPeR da HOV 8o R X8 ar]E A
. d AASENA, AFAAAHA A, il ST Es 1Y

CV amoge] Ax9 Foto] AAlE didAlelA HCV s As &= o]
< o] o s A HOV Qo] &% vk AAlE oA

A

H

AR A A, A 2T e ol A4
HOV & A8 Ee= odishs Wye] F7l2 Agdy
dd e =g, AR Ee dupld Be E U4, Be JIHAHE Ee gupRle] FolE A3 Aok AR
of dole] e Aol el AR Al Srldn. dY W2 LT (dE 5o, T34 AT
e, A AdaAd NE)e de oA, 2 dd anie e kgl Aol e thE tdA A
= AANEA gev S doed FAEE S5 oA, EeHAeT 3 daddases ¥EEY. ®
g, e Al HAolal, §43 AddEy. webM, 54 AAGEC A, IHHE B el
= ow vl AR WA, LRSS de WA, dE 50 T34 ATENE oA R A3 AET
4 g didA, sodd el dejshA g fglo] = thE tiAdAlCl A HOV e AR B dge)
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[0424]

A A (HCV-PI = TMC435) (wltju]2/E

ZEobAl
(ITMN-191)

3L

v tjv] 2 (Medivir) HCV

(WA (Merck)),
dB = (SCH 503034) (#1% (Schering)),

R AC R

zobA oA

HCV

[0425]

(247 (Roche) /vl (Pharmasset ) /161 &

RG7227

MK-7009

HHE (Tibotec));

SCH900518

et =R

e

SCH 446211 (%),

HAZ

(InterMune)),
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[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

S550dl 10-2001280

(41%/= ), ABT-450 (of:.E(Abbott)/olFEH(Enanta)), ACH-1625 (o} ]&(Achillion)), BI 201335 (M%7
o) As}ll (Boehringer Ingelheim)), PHX1766 (¥]%=% 2 (Phenomix)), VX-500 (WJ¥lA~(Vertex)) % €T u|=
(VX-950) (ME8l2)5 =3Hsity.  Z2HopAl AAAle] F71e] o= g Eolv= 8 sl=gpA=g-gotEs B3
g 7]d-719F NS3 ZR2EobA] oAAl (HES-=(Attwood) &, Fvlol#ls~ FEE= =4, PCT WO 98/22496,
1998; =¥ [Attwood et al., Antiviral Chemistry and Chemotherapy 1999, 10, 259-273]; °JE$= &, @u}
ojg A=A 9] ofm] =2t EZJH Az D {5, = E3 F7) DE 19914474; ©(Tung) 5, A& Z2HolA],
53] €8 2+ mlolel s NS3 ZZEobAle]l A4, PCT WO 98/17679), % HEAF i ¥AFYo|ES e
AxRpA AN FAsHE JAA (Fuha-BF Y (Llinas-Brunet) 5, C8 kg oAlAl F|EI= FARA, PCT WO
99/07734); RD3-4082 2 RD3-4078 (HA}= opm|= Aol A 147) vhh A= X 2E 1, FA= g 5A8d 7]
& ZRAIS HEF 1-71A-710 NS3 Zzeloba] oAl AT 2,4,6-E¢) 5 =5 A -3 E 2w <o}y
E f%A (Sudo K. et al., Biochemical and Biophysical Research Communications, 1997, 238, 643-647;
Sudo K. et al., Antiviral Chemistry and Chemotherapy, 1998, 9, 186); 2 HCV ZZgolA] A A HIE
A= Sch 68631 (Chu M. et al., Tetrahedron Letters 37:7229-7232, 1996)& > 3}3ic};

1 AP el E R (Penicilliun griseofulvum) 2 K€ w2]%l SCH 3516332 LR Eo}A] o A A 4]
?l At} (Chu M. et al., Bioorganic and Medicinal Chemistry Letters 9:1949-1952). A®gZ}FE e
=& M (Eglin )& o8 AH ZZHolAl, oA of~. 22 A$-2(S. griseus) ZZE|olA] A 2 B, a-
REYAM, 7vkAl 2 quEae] ZHek oA eltt. (Qasim M.A. et al., Biochemistry 36:1598-1607,

) rﬂ i rﬁ

HCVel A 5& 918 ZaHolAl AAAE /HAletE H5 53, d& 5o HOV A=fHuA 2& A7) A%
A 2=EQl TR olA] AAA e BFE JNAIS v E3] HE 6,004,933 (2ZF2(Spruce) 5); ¥ 7+ ulo)
22~ NS3 ZEEHoAY 3 AAAE MAIE w= 538 WS 5,990,276 (F(Zhang) )5 "= 53 HI
5,538,865 (# 2= (Reyes) )5 WO 02/008251 (FEw}2 QIE|UIAd, AA.(Corvas International, Inc.)), X
US7,169,760, US2005/176648, WO 02/08187 % WO 02/008256 (#1% 3 # o4 (Schering Corporation))< 33t
Sk, HOV JAIA ERREEE 02 £ W 6,534,523, 6,410,531 2 6,420,380 (AHA AdAE) 2 WO
02/060926 (H.g]2=% wlolojx A (Bristol Myers Squibb))ol 7HAIE]o] t}. HCVE] NS3 Al ZZEoba] <
AAZAY tlold HAE=E= W0 02/48172 2 US 6,911,428 (A" ZE ol A)o] AA=o] 9dth. HCVE NS3 Al
g ZRgold AAARAY omuEgt=LS WO 02/08198 % US 6,838,475 (¥ ZE#IA) = WO
02/48157 2 US 6,727,366 (BE]l2%E mlojojx Ao 74X Ho] k. WO 98/17679 2 US 6,265,380 (W&
gulrEl ) 2 OW0 02/48116 2 US 6,653,295 (HE|A~E wlo]oja ~9]) msk HOV T2 e ohA] AAAE Al
3ok, HCV Ald Zzeoldl JAAY 3719 oe US 6,872,805 (HgaE-wlolojxa ~9); WO 2006000085
(H"A  JAsd); US 7,208,600 (WElX);  US  2006/0046956 (4|8 -Z2}%-(Schering-Plough)); WO
2007/001406 (718 (Chiron)); US 2005/0153877; WO 2006/119061 (W =1); WO 00/09543 (#l= 7 A3, US
6,323,180 (Wl®A <JAstd) WO 03/064456 (Wl"EA JAsA), US 6,642,204 (HBA dAs9d), WO
03/064416 (W8 A JAsF), US 7,091,184 (WA <JAs}¢]), WO 03/053349 (H | AE-nlolojA ~9),
6,867,185, WO 03/099316 (H.g|2~E-uloloj2 ~9]), US 6,869,964, WO 03/099274 (H.g]2~E-njfolo] iﬁ),
US 6,995,174, WO 2004/032827 (H.g]2=E-ulo]oj2~ 2F]), US 7,041,698, WO 2004/043339 2 US 6,878,722 (X
grE-mfolo] 2 ) AFEH YT}

NS3/4A &3 vz 2 NS5A/5B 7]1A S ARE3E 94k HPLC AAAM #dd IS vedl ElolEgld FEA
(Sudo K. et al., Antiviral Research, 1996, 32, 9-18), £3] 3}3t&E RD-1-6250 (&2 A= X3 g5 Al
Uz HololE] HF), RD4 6205 2 RD4 6193;

¢ [N. et al., J. EBS Letters 421, 217-220; Takeshita N. et al., Analytical Biochemistry, 1997, 247,
Jol 4 Sl ElolEeld 3 Wzobdete]=;

~EEn A2 (Streptomyces) &9 Ta W HX2HE dejd, SDS-PAGE E A7FEATH AAoA T2

ofAlel tiet S KA HIEMIA= SCH 68631 (Chu M. et al., Tetrahedron Letters, 1996, 37, 7229-

7232) B X AUAYe a2 EFoRRY deld, Add 23 AACdA 240 945® SCH 351633 (Chu

M. et al., Bioorganic and Medicinal Chemistry Letters 9, 1949-1952);

Aef7A AAA (vheloprt A v (Diana G.D.) &
5 WM& 5,633,358; vholoht A.H. &, A fF=Al, 1o A
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[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

S550dl 10-2001280

&%, PCT WO 97/36554);

HOV ZE]mepAl AAA, oAAd w2 eAl= 9 v-wId A= ZwebAl oJAAl, o7d gupad, v
d, ZYuZ, ZeFuE (PF-00868554), HCV POL, NM 283 (F=3|AJERND), MK-0608, 7-ZF 9 2-MK-0608,
MK-3281, IDX-375, ABT-072, ABT-333, ANA598, BI 207127, GS 9190, PSI-6130, R1626, PSI-6206, PSI-938,
PSI-7851, A¥2¥H|Z (A ol= Alo]dArA(Gilead Sciences), ©]Ae] PSI-7977 2 GS-7977), RG1479,

RG7128, HCV-796 VCH-759 H+= VCH-916;

282 E41 (Ferrari R. et al., Journal of Virology, 1999, 73, 1649-1654) % HdA AAE AEdd
(Lohmann V. et al., Virology, 1998, 249, 108-118);

wpolel2=A], o] g 7] RNA (siRNA) 7|k tolel A, o) =4 535 37|

ZH RNA (iRNA) 7]4F &+
2 {0 2005/012525, @ w2 E& F7)] WE US 2004/02098319) 7]1A1E Sirna-034 5

W35 W0/03/070750 2

upolel o] 51 wl-me e (NCR) ] AQ ZEUR0] AR B EAERE Qoo E Leln g
Y LEI= (S-0DN) (Alt M. et al., Hepatology, 1995, 22, 707-717), & NCRY] 3' Zu+S ¥ 3sl= wEd
QE|E= 326-348 H HCV RNAS] Ho] #HY Yo X3 7= LE|= 371-388 (Alt M. et al., Archives of
Virology, 1997, 142, 589-599; Galderisi U. et al., Journal of Cellular Physiology, 1999, 181, 251-
257);

_5

IRES-2]&4 MY JAA| (oA} d(lkeda N) 5, €8 79l o 2 X855 93k 284, A8 535 I
JP-08268390; 7ol <}o].(Kai Y.) &, wiolgxA Ao ot 2 X5, 42 53 37 JP-10101591);

HCV NS5A S AA], oA BMS-790052 (t}Eetel2n|2, He|AaE-nlolo] A~ 2), PPI-461 (ZH At dujr
E]Zt~(Presidio Pharmaceuticals)), PPI-1301 (ZZAIH L JvlfrElZ2), IDX-719 (ofoldly 2 TjulrE] L2
(Idenix  Pharmaceuticals)),  AZD7295 (olZ%  HI2}5F8 2~ (Arrow  Therapeutics),  o}=EgAH|7}
(AstraZeneca)), EDP-239 (ol'dE}), ACH-2928 (o}Ze]+>), ACH-3102 (o}Z#]+>), ABT-267 (°fRE) HE&E GS-
5885 (HEot=);

HOV ) JAAl, oldd) Aaru=2 (MK-3253) (WAIY 2 1=L. (MIGENIX Inc.)), SP-30 (Apvheleh sjwisre]Z
Z~(Samaritan Pharmaceuticals)), ITX4520 (iTherX), ITX5061 (iTherX), PRO-206 (Z=ZA|Y2 utulrElZd X~
(Progenics Pharmaceuticals)) 4 dE B w3 53] F/) WHE 2006/01988559 Al wie} e LAY
2 e 2z og e A% oA

gEzre] ) oA wEEokAl-A A 2B AY (Maccjak, D. J. et al., Hepatology 1999, 30, abstract 995)
2 ula 535 WE 6,043,077 (M (Barber) &) % w7 53 WH3E 5,869,253 ¥ 5,610,054 (=23 (Draper)
ol AAE AE.

FHUAE FAAIZE gt ZERnnlg|the] 7hede] X85 98] JEE AT

54 AAGEH oA, o AFHE sES ofeluld s dmlgrElZ A oF] A F/) WS WO 01/90121, WO
01/92282, WO 2004/003000, 2004/002422 = WO 2004/002999¢] 7]A€ e 33&3 xIsle] Fod + ¢l

=
(8 1 wlolel =& X837 98 A2 FEAZA AEE 5 e 54 FEHAE AAY 855 JAISH
= & E5 Y& nvio]oA wwp, 213, (BioChem Pharma, Inc.) (@A, AFo]o] wjo]le#A <l . (Shire

Biochem, Inc.))el &3] 2% PCT/CA00/01316 (WO 01/32153; 2000 119 3¥¢ =<1) 2 PCT/CA01/00197 (WO
01/60315; 2001d 2€ 194 &<¢); == & Fuy, A= . (Merck & Co., Inc.)el <3 PCT/US02/01531 (WO
02/057425; 2002\ 1€ 18¥ &9): PCT/US02/03086 (WO 02/057287; 2002\d 1€ 189 &9); US 7,202,224;
7,125,855; 7,105,499 % 6,777,395; Eq7ell 3 PCT/EP01/09633 (WO 02/18404; 2001d 84 219 FJH); US
2006/0040890;  2005/0038240;  2004/0121980; 6,846,810; 6,784,166 2 6,660,721; IfulAl,  gHlE=
(Pharmasset, Ltd.)oll €3 PCT 370 W3Z WO 01/79246 (2001 49 139 =9), WO 02/32920 (2001 10¥ 18
d =) 2 WO 02/48165; US 2005/0009737; US 2005/0009737; 7,094,770 2 6,927,291 E3H3ic},

)

< WO

Y 0 wolla® AR AR A2 AARA 48D ¢ A S ATEE KT B
) 15371

99/43691 (o 2] (Emory) tidtul, o] WA "2'-ZZ 0 2 I A =")d] 7fAHo] k. HVE
93 EA 2'-ZF o2 wF e = 57} A ).

(
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[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

S550dl 10-2001280

A2 ZAEARZA AHEE F UdE O FPEL oL AAFEEN (v 53 WHT 6,034,134 (B=
(Gold) ¥)), &7 AR (v= 53] A& 5,922,757 (Z7]9)(Chojkier) %)), BEtT E 2 2 Falsla] (v
o 538 W3 5,922,757 (%7]0] T)), 2=FLA, ojvtetd, ©FAF (W= 535 WE 5,846,964 (L2A7
(0zeki) 5)), N-(ELE ol g )-L-ofA~d 2 EALL (W5 53 HE 5,830,905 (tholojut F)), WAt 725~
ol = (W= 53 WS 5,633,388 (tholol} 5)), EFlotuldAit F=A (M= 53 HIE 5,496,546 ((Wang)
=), 2,3 -gulSA o)A (n] B bﬂi 5,026,687 (¢Fx<t(Yarchoan) 5)), Wlzeln|thE: (v 53] |
% 5,891,874 (ZAx=(Colacino) %)), A& FFE (v 53 ¥3 5,837,257 (EJAbo](Tsai) %), W=

5 W3E 5,725,859 (LHE(Omer) %), ‘;% ul= 535 WE 6,056,961), % FAEd (vF 53 W
5,830,905 (tholol} 5))S X ettt

=
E
<

Ex A e ol A, 3182 1001, 2001-2003, I-XXVII, 1-104iib, 201-213iib, 301-315, 401-415 =¥ i-ivH<]
B35, T 3}skA 1001, 2001-2003, I-XXVII, 1-104iib, 201-213iib, 301-315, 401-415 == i-ivHe| 3}3F
O 31

28 THEE 2AES SIHAE, FZULES $AA, Zeviebd oA, NS3 ZelobAl oA, NS3A ©
AA, A AAA, v-FEH A= YA AAA, ASFEAEY WS oAA], NS4A AaA|, NS4B-RNA 2
oA, A AL mRNA SAA, AERER oA W oS ZFEE o|Folx] FoRFE MuHE A2 ¢
dpolel s A gAlsh 2Fete] Ei wojw ol

54 AANGHCdA, Edo AFTH s ol sEES F-CF Y wholEl~ JEHHE, o7ig JEE
A(Intron A)® (Qg#HE ¢u-2b) Z; ZHE A(Roferon A)® (AEF <¢HIHZE Luk-2a), A (Infergen)
® (AAAMZ QEHE, AHHE ¢3-1), PEG-AEZ(PEG-Intron) ® (PEG3} JEHHE &up-2b) 2 H7FA| 2=
(Pegasys)® (PEGs} QIE1#A& &u}-2a)9F X7 sle] EE wul= Fojd 4 vy, 5F AASH A, 2

AEE st o4 e guiulHn xdete]l E= wdlz, 2 F-CF 1+ wlolel s JEIH 2 xdelo]

T wgE Fo" £ . 54 AAGEH A, B ATd s ool sEtEe guiuldy %3t

TE wgE, 33 94 vielg s AHARZY 2Fete] T wolR, 2 08 4] vlolel s ZREolAl o

AAe} 2Fete] T wdlE Fold 4 vk 54 AA GO, Eho] AFE st o] gEe 2nt

Mg 23ete] T w2 Fojg 5 vk, 5A AA G, Edo] AlFH s oo eEe -

Cd 719 wpolglx QA E3} xgete] T wthz, 9 upe glo] Fojd & 91 . 57 AA g A,
B

}-CY b Hbolel s IEHEd xste] e iz, F-CF 14
=z, B " Qlo] Fofd 9@.

B4 AAgEolA, F-CH 1 H}O]EV\ AE &2 AHA, 1L-29 (PEG-IE =& o)), R7025 (WA|-<Ls}
(Maxy-alpha)), ®#dZF(Belerofon), A7 <SlE{#HE <y} BLX-883 (Z®|Z(Locteron)), 247} AHAE, ¥
ElH Z(multiferon), WFAF QI H &, opﬂiﬂi(/\lbuferon) L= v Z(REBIF) ®°]t}.

S AAGECNA, Edol ArE s ol el sFE2 F-CF Y Hholgs EelwekA]l AAA, g g
HhH) R wEku)el ) HCY POL, NM 283 (=] AJER), MK-0608, 7-3F 9 2-MK-0608, PSI-6130, R1626 , PSI-
6206, PSI-938, R 1479 , HCV-796, VX-950 ("ebZu]=, vje2), GS 9190 N (Aoh=), GS 9256 (Ao}
=), PSI-7792 (BMS), BI 207127 (BI), R7128 (&Z47), AXAFHE (Agol= Alo]AAx, oA o] PSI-7977
9 GS-7977), PSI-938 (I}mbAl), VX-222 (W E]22), ALS-2200 (WHEl2), ALS-2158 (W E]2~), MK—0608 (W =),
TMC649128 (HITIH2), PF-868554 (Z}o]zH(Pfizer)), PF-4878691 (3}o]7b), ANA59S (Z4r), VCH-759 (HE)2),
IDX184 (ololdle~), IDX375 (ofoldlY ), A-837093 (ofE.E), GS 9190 (A@]ol=), GSK625433 (ZFetin
22221 (GlaxoSmithKline)), ABT-072 (SHH.E), ABT-333 (efRE), INX-189 (13¥]¥]x(Inhibitex)) E&
EDP-239 (elldeb) et z3ato] iz w2 Fofd 5 Sl

=4 Mommw ol AT st ol SFEe uhuld L P 4 ol AEHE, o)
JEE A® (AHIE Ush2b) B AZMIA@ GITANAE Lob-2a); ZAE A® (AxF AHAE A

2a), 9HA® (A QAEHAZ; QHHAE LuE-1), PEGAEEZ® (PEG3t ¢E#HE <dy-2b), 24l
(Zalbin) (& 2#HZE <5-2b), W7} AEHAE, PEGs Qe HE v}, 2 #H7/IAA® (PEGS QEAE &
-2a) ¢} 25t T4 = Qo).

54 AAdHol A, e AFH sht o] IFEL % -C¥ 7t wholejx Z=ZE oAl AAA, o
ITMN-191, SCH 503034 (HAZn]Z), VX950 (He}t=n]=), VX985, VX500, VX813, PHX1766, BMS-650032, GS
9256, BI 201335, IDX320, R7227, MK-7009 (¥} =gn 12), TMC435, BMS-791325, ACH-1625, ACH-2684, ABT-
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[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

S550dl 10-2001280

450 = AVL-181% Z=&3ste] e nUlE FoE 4 9o,

B4 AANGHA, Edd AFH st o] sgtES HCV NSSA oAlAl, oz BMS-790052
(ZFgetan 2, v2gaE-nfolojx ~9), PPI-461 (Z At dwl<FE|Z ), PPI-1301 (Z#HAY] L dular
Elzk~), IDX-719 (ololdld 2~  wpmifrE|ZEA), AZD7295 (2% HEFE s, of2EgAUFl), EDP-239
(el del), ACH-2928 (o} @), ACH-3102 (o}Ze]), ABT-267 (ofH.E) HEX: (S-5885 (Zeot=)e} %3 s}o]
e wgl2 FoE 4 Qo

A AAFE A, Ede] AT s o] IFELS F-CFH kA wiolEa WA, oHAW TG4040,
PeviPROTM, CGI-5005, HCV/MF59, GV1001, I1C41, GNI-103, #13}(GenPhar) HCV ®A1, C-uhal(C-Vaxin), CSL123,
&) 2}t~ (Hepavaxx) C, ZE2W-C(ChronVac-C)® &= INNO0101 (E1) 3 %3sle] = w2 Fo= 4 g},

EA AAGEHA, Eo] AFH s} o] FHIES wEw2y 34, o MBL-
HCV1, AB68 =+ XTL-6865 (o)A 2] HepX-C); T d-C¥ M wiolglx ZHEF2yY A, odAd Al7h|=<

el Ex Wz Fold & vk,

o

G-c3 719 ol &

re] =

oo,

E4 AANGHAA, 2o AFE sk o]t StES - Y wlelds WHRAEA, o7 Al
(Zadaxin)® (E]&3}b2l), SCV-07, NOV-205 Hx ¢ FZIU=(0glufanide) St 23sle] = =
AT},

2

EA AAgEA, B AT s ol dstES AIFEZIY AAA, d7AY ddEl AEF2ZY
ZAgAl, SCY-635 Hx= ©|H] 9. (Debio)-0259 %Fdle] = w2 Fo=5 4 Q).

54 AAGEHAA, Bl AlEE sk o] Fehee A= (Nexavar), HAaFHAL, PI-88, ofuteid,
JBK-122, VGX-410C, MX-3253 (AlZZAIHIZ), F=5-22(Suvus) (BIW-401 = H]R2EFE), PF-03491390 (o]H
o] IDN-6556), (126270, UT-231B, ©®l¥]©-025, EMZ702, ACH-0137171, W= (MitoQ), ANA975, AVI-4065, wH]
SAR (BF=vRl), delyok(Alinia) (UEFHARYE) Hi= PINI7¥ 29bete] He w2 Fojd 4 i

d

54 ANGHelA, Belol AT st o] HFgge dehmenz, wAZau, QEAE Pl 9
EISE %b-2b, PEGSE SIEIAE o} 2a, PGS NEIME st 2b, Aupilgl mE 0] 2P} 2@l ®
= oz Feld 4 gl

54 ANGgeels, B ATR sht ol HHEe Zzelcl AAAsl xie] Ex wdz Feld >
ek, B4 AN, Bl AT sht oldel SgEe dumav=d zgsel £t ayE ol
F ootk 54 AAgEelA, B AT sht olge] AFBE wAZANZs 2ol Er w2 ol
4 5 orh

54 ANGHeIA, 2ol ATH S} olgel sFBe Zmdoldl olAAsh xdse] Ex wow, @ 2l
Hgst 2stel mE wYE Fold £ otk B4 AAGHAA, B AFH sht olyel sdEe d
syues 2gsel mt Wiz, % dubldn 2gse mt wlE Folw & vk, 54 A gHelA,
o] ATE sht olgel AFBE wAZAN st 2Fse] Bt wthw, % Jubldn 2Fse] =t )

54 ANHA, B AFR st ool AtTe ZuelolAl oA} £se] B ww Feln
x o

54 AxgEleld, Belo] AFH s olge] HBe JENEI xFsle] Ex wuw Feld & ok,
54 NG, Bl AFE sht ol HEEL AEAE dshE-13 2Pl Ex wrz Feld
ek, 54 AAGElM, Bl AFH st olge] FFEE AUME Ssh-2ds EFsh] Er Wz T
o vk 54 AAGHeIA, B AZH st ool SFBE PIGH IEHE st 2ash £FsHo]
wE wye Fold 4 oglth, 54 AAGEA, Belo] AFH shh olge] HTe PEGE AEAE o
2bst ZFehel T wolz Fold + Utk

54 ANGE A, Bhe] AFE sh} oladel HAFBL AHAET zieled Bt adz, @ JupplAd x
Fotel wi wolz Folg 4 Atk 54 AAGEeld, BUol AFH st olyel GBS AHdE U



[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

219 2gete] wi wolE, ¥ PublAs 2Fee] i wojz Foly & Qv

of AFH st olye] HFEE Qe
2 Folg 4 gtk 54 AAgHeA,

Bl AzH S} ol

Adul-2beb F§tete] Hi= _’EHE, R L

st wi Wiz, 2 eluhids 2Psel mr Wz Fold & k. 54 AAGHAA, Bh A
St oldel SRS PIGE QEHE %3t obsh Fshel i wolE, % elsbula E2gete] £ w
Fol® % g,

54 ANGHAA, S ool SEe el ATH A2 A8A F S} o4 xRele] i am ¥
o & 9, dupEste 23 St wgHA B Aok 59 AAGHAA, 2L AT skt ol
o sgEe QEARN xPsel = wdz Fom £ dm, st 23 £t agdd 9o >
ek, B4 NG, B9 AFE st oldel SEEe QEAE SehE-1 2PHe] B wHE T
A9 w, AMIENE £ B A0S G S A% 53 AAFAA, 289 AZD ) o1y
o SHFEe AR Aot 2ol i Wi Folw F Q. Pupidss 23 Ex adEA g
D P
g Fold 4 g, elibueske 23 EE wdHg @8 ¢ Atk 54 AxguelA, welel Az 5
Uolgel SR PEG AEAE ok bt £Hael mh wolz Rl 4 gla, duHldne 2g we
oA e % e

Al}\]qfﬂ

welo] AHgE vish g2,
golsglEAe] olnsh @Aglel, HA

o T, WA R AN ASE JE W FHE,
¥ 3

574 oo} PAH o=

st £3, 42 Eo £33 [Journal of the American Chemical
o

Society H+= Journal of Biological ChemistrylolA] A}g-® ZE3} dxgit),. FAldeoz, a8y H]A g3

S=, 37] fefrk AAlel B ogAA dubel HA AMEE 5 dv g (2L
uM (whol =
NS (A EEEAN);
THF (B =8| =2 5eh);

DMSO-ds (Z5=43F tvE

pL (Plela =2 ) oM (EE&);
= hrs (A7H); min (&);
(g} A ZA=ZnfET);

(JEZ2WE); DNSO (THdsEA=);

(MerLe); 2 BC (t-FE3A7l2Rd).

ol

2'-2F2% 2'-vd FIY A= FAA

. &g TIEAeAl F
e T (A 2E)E FAEAY
z;;joé HHH 20 LA A o 9

) omg (FEIH); mL CEEH);
Hz (A|2%); MHz (H7}sl2=); mmol (BEE); hr &=
EST (A7]&E5 o]=3h); TLC (W3 Z=ZulE1es); HPLC

CDCl; (F443 FEEEE); AcOH (oFHIEZL); DM

ZAE); EtOAc (o8 olAHC]E); MeOH

2E);

Ad EE FAY 2L A P AT S A 2
3 9ol dehiA 2t @, RE wse A

Wee A8
A B HEIbs Ao AARES sy, )

Az
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[0470]

[0471]
[0472]

[0473]
[0474]

[0475]

[0476]

omn
1]
Jm
9!

°
HEg-2) 1
HO 00
HO o5
1) BzCI, DMAP
LDAE S % CH5CN LIAIH(OtBu)3
BzO
o—k EX J9c AcOH \m 2) EtN O—0 THF. -20°C \Omo“
5 \);\)groa %0°C - \ fa A
r 78(”)0 iz, |l HS B B0 Tl Bz0 Tl
A2 A4 A5 A6
o
cl
NHBz
L
o
DS NHBz 0 1)&!\‘534% Rk /<°
y ; — CN
PPha, By g0 o BECR N ACOH, H,0 (' N NHoMeOH i ¢
DCM, -20°C \\/ B aR Bzoxo\f‘ﬁ 1oc Ezo\/O N RT Ho\/o\'Nq\\ O\/OQN&
5 & 2) SnCly 1 = l ° - ’ 2 (BuooH O\\P/\ _h °
Bz0 Cl oo Bz Gl BzO Gl HO Tl e o
A7 70°C A8 A9 301 37

YT
NM"LDCM J °=E'°O
G WY L
== gt EL vyt

HS T At A3

NHEAE, 484
~ Bl - ae
~pN ~pt 2) tBUOOH
~Ur “f T ,

A18a:R=iPr /0 O N
[ Q o]
o,
A16b: R= X . ) \(_ﬁ
o u,z)\a/\}\ p P i
ol

1) tBuMgCl (THF & 1M)
2) A22aEEA22D

Hz, Pd(OH), Ryn,

N-P-0 N—
E{OH, TFA H s \Cﬁ %
_— 5

N

Ri= \FOYE; iR ELH |G AA 1)
T

H,0, CHsCN /—4
HCOOH ¢ hn

50°C 9= oM
e o Nt

o Rd 5 % ats red 5 B
TrO- 7 —/
At6e:R= }Ys ¢ N BBrs, DCM o
Y N3 oo B oy SR
Og, / \ Z o B — ¢ NH 70:R= /\oiu’*ks’\/‘\
o~ % O~=_OoLN ¢ H
R~0 5 @ jom os ‘( z o Ho
P~ it 46:R= }Ys
rd 6 @ Y ~¥

10-2001280

1-3-3| EFA|-2-HEY X2 o] E (A2):

L S84 Zekxael 224, A4 F97, o Ask 2w7], W&, 3 50k A(suba - seal) & &#5}3l
=

5
o, We gF |4 (1.06 L, tolddH
folaZ2F o}yl (238 ml, 1.7 B)S oF 408 ZHx

Aek Bu)E ol gkl WS,

kel ol Wkl 9] —%Ei 7hEE == Gt Oy /obAIE ¥ZHE LDA gfol 2-gate] of

-2 A 2L ds| = gudoldd & (DM 5 50%) S

A3, o]o}A FAdt ¥ (Buechi) 27 akol F4 12 (200 m1)3} ZuEFaritt.  H N

Al v]gel DO ol e s,

M2 4Hs|= (130 g, 1 mol) H oE 2-FTZIEXZI|QUO|E (191 ml, 1.5 ¥&F)E 1 L T H4 Ea
el ¥ar, ol &7 (800 mDo2 AR, o] &NE (Oxy/otAlE FollA FZ4A7]aL, vbg o] o
5 LEE -60CHT XA FxstAA AEetE & LDA &4l of 50el A4 H7bsiglet. £3=S W7
AZIEA (W 252 H3e] ~ -72T= "9olf) 90% &b wwhd v, Fx25 ARgsto] Aoz 302 2
A 7R2ekltk. o] s d5/E 1.5 L T NallbPO, 360 g3} &5t Aol EF Sl oF 10 24
Wz WA 718A Arkelth. Edes 208 ¢ sk gy, 22 Z2uriE &7]al, 2eeiiv. A
se F7F= EtOAc (2 x 1 L2 FFtaL, &8 7] FEas FAUER oA A=Az, Y =24
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35T F %0 ~100 mbarZE

= 1.6 M, 1.7 93)& Hrtsta, 98 o -25CT=2 IZ4A AT
e ES wyk

-70C= Y3zt

SEAA DS

=]
=

& ©]&3t]



[0477]

[0478]
[0479]

[0480]

[0481]

[0482]

[0483]
[0484]

[0485]
[0486]

S=50dl 10-2001280

e = =

D
iz
S
o
32
°

ZE (20 mhar = W) 3stoll AAGT. AAPE o4& 7}

i)

(3R,4R,5R)-3-F R E2-4-3| EEA]-5- (3| =E2A W E )-3-w & &L d-2- (Ad):

Z 09U A2 O EA (1.5L, B = 66%)°l =ola, 1A 2x 90CE 7143t ths, 1 254 X7 =
oF FAEIG Y. EFEo] Aeow WAHEW, 3y EFS AF sl AAst, EF4 (500 ml)F FHET
Sith. AEE dE od FHoRRE U £ B Feta, 2/ BFo= (47 A ~1.25 L,
DCM 5 38 — 75% EtOAc) Z& A8k, F F8 239 57t 54 Fdola; o] EZE F o= A
ok RS gota, SvE AF sl AAS QA ;A 82 g2 FEHUI, 19 H MRS 2Ho]
oF 57% == A (A 29%9 AL FAIE dIHA)S e, o] EXS FER=o] 'S 8
o] E=2al/RE= (600 ml / ~185 ml) o 2RE] AZAAIEAT. AAE uAS E2 2 Ao T AHEEA
Aelar, AT shol] ARAA oF 920 +E9 WAE (30 g9)& FEIYY

BzO 0
NCE°

BzO Cl

2L 37 E ulgk Zghaze] onF= wuly], SxA @ 7o dAsl Zuy] (oN)2 ZRsiedh. ol ELY
B (1L) % F0A M (160 mol)E A7beta, ololA 4-tiddopu =32l (3.2 mol) 2 Wz FZelo]
= (352 mol)E H7FSIRG. HFA o=, Egjcldolyl (384 mmol)& A3k AMV]E ARESte] 102 HA A
ZFetgith. Ededoeule] vk £3ke wdS Sy, YN LEE 25T vneR §A5y) SE W4
£E Frtete] olE WAt wkEES 9 2molA 2.543F Eob wakeivk. W E3HEE EtOAc (2

o}. A =% FtOAc (1 L)E AF=389

L) 2 wxst 94 (2 LE Ffste g Z2url= &7, ksl T
& 50% TEAIER/250 A4 (1.5 D2 AHstar, PUER ol A2AA 14 62 g&
1 Fol/Egvg#Ae (95C) 1.8 LEF-E] AAdAslete] AAE 52.4 g& 53199},

4 47
=

Sagr. ol

TN

'HNMR (CDCls, 400 MHz): & (ppm) 1.91 (s, 3H), 4.57 (dd,.J = 5.12Hz 2 J=
12.57Hz, 1H), 4.77 (dd, /= 3.29Hz 2 J=12.68Hz, 1H), 4.92-4.96 (m, 1H), 5.60 (d, .J =
8.36Hz, 1H), 7.38-7.66 (m, 6H), 7.97-7.99 (m, 2H), 8.08-8.10 (m, 2H); MS (ESI) m/z=411.1
(MNa").

3,5-t-0-Hl2U-2-C-F 2 2-2-C-v &-D-g| LF =2 (A6):

BzO ClI
T HEZS=2F T (70 ml) F A5 (14.48 mmol) 2] ol B3 97| stoll -35ColA, LiAlH(0tBu),; (|
Egm2Ed $ M, 21.7 mmol)S 30 71zt AA Hrbskdoh. Wk EFES -20TolA 147 Fob muk
stal, 255 0C vtz FX3HA X3 NHCl €95 M7tgoe=zxn AT, oE olAH o ES Hrts)
i, WA Peel s AglolEe] =g B3 ofislal, od olAMElolER AHEg. oHES oY opAE o]
ER 23] FE35T. @8 771 & FF FMUEF FddA AxRATIR, AFsta, 7S skl AL
FFES A7t A oA AZvtEaT (89 A olHZ/dE oA EHCIE 0 — 20%) <3 AHASHA
o AAES AF slol] (50T) WA AXAA FA odmAe B3 A2 96% FEE FEINY (EEE
a/B: 45/55).
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[0487]
[0488]

[0489]
[0490]

[0491]
[0492]

[0493]

[0494]

[0495]

S=50dl 10-2001280

'HNMR (CDCls, 400 MHz): 5 (ppm) 1.74 (s, 1.75Hp), 1.76 (s, 1.25H,), 4.42-4.69
(m, 3H), 5.30 (d, J = 12.8Hz, 0.55Hp), 5.43-5.47 (m, 0.45H,), 5.60 (d, J= 7.0Hz, 0.55Hp),
5.78 (d,.J=7.0Hz , 0.45H,), 7.35-7.41 (m, 2H), 7.45-7.56 (m, 3H), 7.59-7.65 (m, 1H), 7.96-
8.04 (m, 2H), 8.06-8.14 (m, 2H); MS (ESI) m/z= 413 (MNa®).

3,5-1-0-WlxYU-2-C-F 2 2-2-C-wg-D-olgpr| . Fgh =i HREulo|= (A7):

BzO Cl

T gEFE29E (80 m

1) & A6 (12.80 mmol)2] &ool, E&A #9|7] 3o 20T EFHALE~A (18.0
mmol)& 713k}, 13 5ok

EFES -20CelA 158 Fob mwkatal, (Bry, (19.20 mmol)E FH7}atSitt.

oold, g EHE 2 BAL A% ol (2 £ 30T vw) FRAO
2 BHA73, et A el z&u}izw gelol: A% oAe=/og PAIHOIE 0 — 3089 Sl 4
B AR A goEAel B P ATa (167 @) D a FAD (2.15 99 EFES 666 AA FEE 554

o}

'H NMR (CDCl3, 400 MHz): B2 & (ppm) 1.93 (s, 3H), 4.60-4.88 (m, 3H),
6.08 (d, J=7.9 Hz, 1H), 6.62 (s, 1H), 7.31-7.38 (m, 2H), 7.41-7.55 (m, 3H), 7.59-7.65 (m,
1H), 8.00-8.05 (m, 2H), 8.06-8.12 (m, 2H); o & 3 (ppm) 1.88 (s, 3H), 4.66-4.89 (m, 3H),
5.37 (d, J=4.88Hz, 1H), 6.44 (s, 1H), 7.41-7.55 (m, 4H), 7.54-7.65 (m, 2H), 8.00-8.05 (m,
2H), 8.14-8.20 (m, 2H); MS (ESI) m/z= 476/478 (MNa").

3" 5 -T)-0-MlzYg-2'-C-F22-2'-C-Hd-4-Hl2U-A el (A8):

NHBz
\
7 N

BzO o N
oA

BzO Cl

ANEA (9.48 mmol) L ZujeFe] spatelniyo] Eebalo] HMDS (28.44 mmo
2A1ZF EQF 140°Cell A 7HEsEisith. &nlE B4 #917] ol AlAS AL,

S 4-Z22WA (15 nD)d S, oloja, ZE=ZwlA (10 ml) = A7b (4.74 mmol)E WHg E3HEo|
L, o]oJA] SnCl, (14.22 mmol)2 ZA7}skdtl. whe Z3HES 70T A vk wwksla, AL o s Wzhaly)
gEz2 et 9 X3} NallC0; §9o2 3A351eitt. WA dgas Aglo|E9 dogs Fd ofsta, o
Zgto g AHsdr. oFEg yIFEaddon 23 FEEd. @

_ﬁ.
AEAAN D, eleln, Aeh sl FAAA WAl DAZA] HH FAZ 806 FEZ FEIATH

4-Z2249A (24 ml

DE WS, we £

of)
-
=
mlo BN
e

"H NMR (DMSO, 400 MHz): 8 (ppm) 1.58 (s, 3H), 4.68-4.81 (m, 3H), 5.68 (brs,
1H), 6.55 (brs, 1H), 7.36 (d, J = 7.84 Hz, 1H), 7.39-7.76 (m, 9H), 7.88-8.07 (m, 6H), 8.30 (d,
J =7.84 Hz, 1H); MS (ESI) m/z= 588 (MH").
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[0496]

[0497]
[0498]

[0499]
[0500]

[0501]

[0502]

[0503]

[0504]

[0505]
[0506]

[0507]

S=50dl 10-2001280

3" 5 -T-0-MlzY-2'-C-F22-2'-C- =g (A9):

0
an
BzO lo} N—<
L ®
B0 Cl
OFMEA/E EIFE (67 ml/17 ml, v/v) & A8 (4.19 mmol)e] FENAL 110TColA 3A7F =< 7Fdstger. Wb
S eSS =9 AxAY|aL, EFQAQY T-FEAA (33]) LUd7ZAe B3 FAEZ ARE FEE S5
a, ol 34 dAo A ARgsY
MS (ESI) m/z= 485 (MH").
2'-C-8=22-2'-C-dgs-gd (301):
@]
</ NH
HO o. N
Rhodk
HO I
7 N Web&Ad omyol (80 ml) 5 F7HAl A9 (4.19 mmol)E Ao 2447+ F<t wukegin). EgES =
AZxA713, B2 g4sta, 82 Z2ur|2 &7HAY. 4 & HEFE22deez FE3ta, 5 714 sk A
ARt AFES ZH4 RP18 A ARvtEIHY (39 B/MAEYED 0 0%l ol gAlste]
A Ay Az #4e 54 S¥3ES 79% FEE 5SS

'H NMR (DMSO0, 400 MHz): § (ppm) 1.44 (s, 3H), 3.60-3.68 (m, 1H), 3.80-3.94
(m, 3H), 5.39 (t, J = 4.45 Hz, 1H), 5.63 (d, J = 8.26 Hz, 1H), 5.93 (d, J = 5.72 Hz, 1H), 6.21
(s, 1H), 8.16 (d, J = 8.90 Hz, 1H), 11.44 (m, 1H); MS (ESI) m/z= 277 (MH").

2'-C-F22-2'-C-g-3-yd A E -y (All):

HO Cl

4= DMF (4 ml) % 301 (0.361 mmol)e] &Ml -5CollA] DBU (0.723 mmol)oll o]ojA] WA SAWE S 2 e}o]
(o 542 mmol) & H7IsTE. WS EFES 5T WA 5TCelA 4548 &<t wdtsldict. SulEs 7t sloll 5
A7, AFES AEgr A (S99 HER2H /e 0 — 10%) oA Z2etE gl o A sk

T 54 FAAS WA DA =N 80% FEE FEIAT

mE (11

o
A o

'H NMR (DMSO, 400 MHz): 8 (ppm) 1.41 (s, 3H), 3.61-3.69 (m, 1H), 3.82-3.95
(m, 3H), 4.57 (s, 2H), 5.32 (s, 2H), 5.43 (t, J = 4.46Hz, 1H), 5.80 (d, J = 8.08Hz, 1H), 5.96

(d, J=4.46 Hz, 1H), 6.23 (s, 1H), 7.22-7.36 (m, 5H), 8.25 (d, J = 8.22Hz, 1H); MS (ESI)
m/z= 397 (MH").
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[0508]

[0509]
[0510]

[0511]
[0512]

[0513]

[0514]

[0515]

[0516]

[0517]
[0518]

[0519]

[0520]

S=50dl 10-2001280

oz (29)-2-[[FREZ(H A ZATH ] oln ] Z 20| E (Al2a):

o

g H n
\l/O\n/\N—?m
0

O

2.2-dmdzed (25)-2-[[ERR5A)EAEH o] ] 2R 9] E (Al2b):
)</O\[]/§\H—(IF?’CI
o é

A stol 7 fERadd (s oREYER) (4 nl) (33 g/dA) & O}UlioﬂiEﬂE, HCl (0 434

mmol)e] fMof] HAU)FEZEZFE AT O]E (0.434 mmol)ol] o]o]A N-w|&o]n|
3] 1.45 mmol)S -30TClA #H7leldey. WHg E3ES -30TAA 1A1%E

(BZS vere m= Zo ofd) AFsH)o] ofs] wuEPate], =& Z71A Al2a NS (ESD) m/z= 302 (MH)(-
3}

o

OMe 3}3HE)] w3 Al2b [MS (ESD) m/z= 314 (MH )¢ 43 F4S gHolagint.

AL2E &85l o)A whe E3tE] A dlo] -25TeoA ALl (= 302) (0.29 mmol)E H7belgich. whe &
2 % &tar, oJojq tyFE2er 2@ 5 (= NalC0; 2 EtOAc) = 3415+

. §7 & FEIa, Ax:A7II, qdTsta, 7Y skl FEAFHT. = ZRES A A A 2=

utE ] (89 ﬂ%iiuﬂ%/uﬂia 0 — 10%) (o]oA], A299 diall A& HPLO)l <l A3

_1>~
o
2L

B EAA ol GAA ] EFE; MS (ESI) m/z— 666 (MH").

3}8tE (A13b):

BBEA ol AA ] EFE; MS (ESI) m/z= 692.3 (MH").
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[0521]

[0522]

[0523]
[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

omn
J
Jm
Qﬂ

10-2001280

NH,,
N
= O 74 AN
Il ¢ N
\(O\H/\N—P—O o NN
H
LIS N L

#84 34 ; '"H NMR (CDCls, 400MHz): & (ppm) 1.19-1.24 (m, 9H), 1.35 (d, J =
7.1Hz, 3H), 3.95-4.05 (m, 1H), 4.31 (d, J = 8.1Hz, 2H), 4.41 (d, J = 9.0Hz, 1H), 4.59 (d, J =
7.1Hz, 2H), 4.98 (2% 4 , J = 6.28Hz, 1H), 6.38 (brs, 1H), 6.52 (s, 1H), 7.08-7.15 (m, 1H),
7.23-7.30 (m, 4H), 8.07 (s, 1H), 8.31 (s, 1H); *'P NMR (CDCls, 161.98 MHz): & (ppm) 3.96
(s, 1P); MS (ESD) m/z= 569.20 (MH").

3}gHE (40iia) 2 (40iib):

(6 m1) & A13 (0.29 mmol)2] & ETEFLZIHEL (2.9 mmol)& A7}t (0101"1 33 %
/A A, olojA FatstEeEtE (dA 4 Stk Wb EFES HASa (33 AF/ A E
5] (e}

e}
33] A&/Fa), ololA F4 dfoll 5AZF Fotb wwkedik. Wk EFES oY oMH | ER «l*—*'c%—, et
olE9 Fr=E Fall oAttt ARES A stell TV, = SRFES AAE MS/HPLCOl o8 g Alst
o 2% +=5% =S 48 AA FER FESIAT

2 40ii (2 YA A2 A 1): WA 14 ; 'HNMR (CDCls, 400 MHz): §
(ppm) 1.22-1.26 (m, 6H), 1.37 (d, J= 7.08 Hz, 3H), 1.51 (s, 3H), 3.71-3.88 (m, 2H), 3.97-
4.06 (m, 1H), 4.16-4.18 (m, 1H), 4.45-4.57 (m, 2H), 4.97-5.07 (m, 1H), 5.57 (d, J = 8.20 Hz,
1H), 6.39 (s, 1H), 7.18-7.37 (m, 5H), 7.44 (d, J = 8.20 Hz, 1H), 8.40 (s, 1H); *'P NMR
(CDCls, 161.98 MHz): & (ppm) 4.20 (s, 1P); MS (ESI, El") m/z= 546 (MH").

2 40ii (P2 YA 2 A 2): WA 14); 'HNMR (CDClz, 400 MHz): &
(ppm) 1.24-1.26 (m, 6H), 1.36 (d, J = 7.04 Hz, 3H), 1.59 (s, 3H), 3.69-3.77 (m, 1H), 3.91-
3.99 (m, 2H), 4.17-4.19 (m, 1H), 4.43-4.59 (m, 2H), 5.01-5.06 (m, 1H), 5.68 (d, /= 8.20 Hz,
1H), 6.42 (s, 1H), 7.21-7.39 (m, 5H), 7.60 (d, J =8.20 Hz, 1H), 8.14 (s, 1H); *'P NMR
(CDCl3, 161.98 MHz): & (ppm) 3.47 (s, 1P); MS (ESI) m/z= 546 (MH").

3} s 42i1:
(0] _: 0]

O

O
I
z
'U
O
z

I
O,
o
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[0531]

[0532]
[0533]

[0534]

[0535]

[0536]

[0537]

[0538]
[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

S=50dl 10-2001280

shghe 42115 3Fgh= AL3b (0.144 mmol) =¥} 3Hhe 40iiol whell 7]1A% wieh o] st

w4 14]; '"H NMR (MeOD, 400 MHz) & (ppm) 0.94 (s, 9H), 1.40 (d, J=7.10
Hz, 3H), 1.53 (s, 3H), 3.76 (d, /= 10.43 H, 1H), 3.86 (d, /= 10.44 H, 1H), 3.98-4.06 (m,
2H), 4.18-4.22 (m, 1H), 4.39-4.44 (m, 1H), 4.52-4.57 (m, 1H), 5.62 (d, J = 8.18 Hz, 1H),
6.40 (s, 1H), 7.20-7.29 (m, 3H), 7.36-7.41 (m, 2H), 7.74 (d, J = 8.18 Hz, 1H); *'P NMR
(MeOD, 161.98 MHz) & (ppm) 3.68 (s, 1P); MS (ESI) m/z = 574.08 (MH ).

st

Az sl = god el (5 nl/mmol) (33 AF/A4) F 2-v|A(YolAZ 2ol ) ERREAT (4,25
mmol)2] &MHel] -15TA Eg oo}l (12 70 mmo )°ﬂ olojA FF oEHE (2.5 mL/mmol) F HAZ &=
(5.08 mmol)¢] &A& Hrlsldth., WS EFES -15ColA 1.5A17F 5ok wHkgk o ALog JleHnE
&L, @—O—oﬂﬂi 3.5A1%F Bt wRksSIT. S EHES 2EY (0.45 um)S T3 oJHste de AASIAL,
doelld oH==2 AHstt. oARES ZSE stell Aa stell FEAA 54 FAE F58HAH

2-H| (o] AZ R Holu| )0 AZZEZA|E AT (Al6a):

e
XY
X

Z=7vA) Al6a, Al6b, Al6c 2 Al6d=

ri n:

2 29 ;94% $&; P NMR (CDCls, 161.98 MHz): 8 (ppm) 114.98 (s, 1P).

2] 25( ] 0] &3 2 Bo}v] ) 5 2 5hd & A o 8 ]-3-(o B A 72w d opv 1e)-2, -] E - 2

(A16b):

0 0 \l/
/\OJ\NYLS/\/O‘P’N‘(
H I
\l/N\l/
B4 0d; AFA 54 ; 7P NMR (CDCls, 161.98 MHz) & 124.62 (s, 1P).

S-[2-v|A(T)o| AZ R ol ) E AT LA o g ]-2 2-t|H|E-3-E&] 2 A]-Z 2 HE] Qo o] E (Al6e):
Ph

o LA
e

0 N

& ;*'PNMR (CDCl3, 161.98 MHz) & 124.79 (s, 1P).
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[0545]

[0546]

[0547]
[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]
[0555]

[0556]

[0557]

[0558]

S=50dl 10-2001280

U7
NJ
=
>
r(
Y
K
u
1)
o
=
s
e
[>
K=
e
Jo

Al E] 2,2-t]HE X ZHE| Qoo E (16d):

ol
off
)
-
o
=
Z
<
=
—~
@)
o
e
2
\O
0
<
T
)
o
o
N
o0
@
0
;
e

37 AaFE o] 83l F7HA Al7a, Al7b, Al7c, 37 @ A0S F-E3}9i).

NH 1)dE2tz, 998 NH NHZ

HO~_O N 2 tBuoOH o o_ N TFA, DCM o
LT R NS B o\/m

T A1l (B A34)(1.41 mmol) <] &l HEZHE (PHEUEZ F 0.45M) (6.5
mL/mmol)& F7}Fsklth. 5C& WZtA7]aL, - ol EYEY (3.2 mL/mmol) & A16 (2.12 mmol) <]
aS Arbsiid. WS EdES 5coﬂH IAIZE Eb wRkstar, ojolx] Ao R JhREER Sl A
A 2,547 Bt Wkl Tk, tert-FEIEEHS A= (HZF F 5-6 M) (0.5 mL/mol) S Fbsta, W B9
BS AeolA 2A7F Bt g St ol SA7aL, = seEs ATk A elA
AmvtEefuel o]s) gt

35 (Al7a):

oo~
2
mlo
&

Ny

O\\P -
) —
>—o \o cl

8 3 ; 90%; MS (EST) m/z= 501 (MH").

3}stE (A17b):

2 9 d; AFA 58 MS (ESI) m/z = 690 (MH").
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[0559]

[0560]

[0561]
[0562]

[0563]
[0564]

[0565]

[0566]

[0567]
[0568]

[0569]
[0570]

[0571]

[0572]

S=50dl 10-2001280

1

3} (A17¢):

)
it

Ph+Ph /o o N
0
S \ - -
0

T2 A ; 11%; MS (ESI) m/z = 859 (MH)).

>

shghE 37 (FEAA I AA 2):

o] Ao, tert-FHIERZAZAI=E 0T Hrbetar, whg &3
FEANZ F, 2 BEE DN ol &8)A7]a, IN HCl o= Al s}
ntE#HY B Zef4] RP18 A FAzvtE#ule] os FAlste] 2% FEGACIPAAE st wA
A 19% 5.

'HNMR (MeOD, 400MHz): 8 (ppm) 1.39-1.42 (m, 6H), 1.61 (s, 3H), 4.50-4.82
(m, 5H), 5.78 (d, J = 8.12Hz, 1H), 6.57 (s, 1H), 7.64 (d, J = 8.20Hz, 1H); *'P NMR (MeOD,
161.98 MHz): 8 (ppm) -5.55 (s, 1P); MS (ESI) m/z= 381 (MH").

3138 (AB0):

FHEAN F, 2 BAS BtOAc Tl §3AI7]aL, HCL, B0 B 459 IN oz AFsgit. = £4& A3

7h A e ZellA AazntEay] (L2190 CHCL/AEE 0 — 2%l o8 AAlskdct.

52% & ; MS (ESI) m/z= 754 (MH").

Al AA e =), 70 (=

(

ofi
ol
N
i)
2
il
o
ofo
ofi
ol
s
2 o
ri
24
=
—
o
o
"
M
hinss
24
o
oX,
o)
B
o,
(ol
ok
i
S
w
|
"

A 3l F4 yZFEEdeE (50 ml) F F70A A17 (1.71 mmol)e] &N -78ColA tlZE=Er (5.12
mmol) & AEZ WS (1.0 )2 948 A7sint. w9 E3ES -78TCAA 1A &<k uRkelgiyh. o]
old, = gEFz2ue (5.12 mol) F ABEWIE A (1.0 MY {98 FHAZ 2 7e

I, vke E3ES
-78ColA 3AI7F FeF S -78CollA H7Fe NaHC0,o] %3} gNo=z A5

d &l
T

o

32

)

o,

= 2
R

=

oo

(o

b

i

tlo

i, Ao JpRIHE



[0573]

[0574]
[0575]

[0576]

[0577]

[0578]
[0579]

[0580]
[0581]

[0582]

[0583]

S=50dl 10-2001280

sheHE (Al8a) % (37):

S oo =
\((\) Ci \<o c
Al8a (FE QA | AAA 9 EFE) 37 (REJA o] EAA ] EFE)

=
shte o] Ed=ol A&ske Y AAE 200 HA FE2 S50

MS (ESI) m/z= 411 (MH"); MS (ESI) m/z= 381 (MH").

3}gHE (70):

0O o .N
O\\/U ©
Lo o™ @
/\O ”/>H‘\S/\/O

1.

(

=z

A

i

e

g
=
=

2= M

Gt A golAe] AmebEaey] % AAE WPLCO] ol BAste] £5F BH FRgAe] Y
=

KN
=
aAZA S5

Z

A

"HNMR (CDCl3, 400
MHz) & (ppm) 1.24 (t, J = 7.03 Hz, 3H), 1.26 (s, 6H), 1.62 (s, 3H), 3.20 (t, J = 6.26 Hz, 2H),
3.34 (d, J= 6.65 Hz, 2H), 4.11 (q, J = 7.03 Hz, 2H), 4.23-4.30 (m, 3H), 4.44-4.61 (m, 2H),
4.68-4.77 (m, 1H), 5.07 (brs, 1H), 5.82 (d, J = 7.66 Hz, 1H), 6.57 (s, 1H), 7.21 (d, J=7.66
Hz, 1H), 8.42 (s, 1H); *'P NMR (CDCls, 161.98 MHz) & (ppm) -4.56 (s, 1P); MS (ESI) m/z =
570 (MH").

HO N %
S N z
;Y ~ N0 \O %
0
Z EH4E AAE HPLC odl AH AAst &3 H4 FEgAC)ZEAE H TAZA 150 FEE F5
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[0584]
[0585]

[0586]

[0587]

[0588]

[0589]
[0590]

[0591]
[0592]

[0593]
[0594]

S=50dl 10-2001280

"H NMR (McOD, 400 MHz) & (ppm) 1.23 (s,
6H), 1.61 (s, 3H), 3.24 (t, J = 6.49 Hz, 2H), 3.6 (s, 2H), 4.22-4.27 (m, 2H), 4.59-4.75 (m,
3H), 4.79-4.86 (m, 1H), 5.78 (d, J = 8.08 Hz, 1H), 6.58 (s, 1H), 7.63 (d, J = 8.08 Hz, 1H); *'P
NMR (MeOD, 161.98 MHz) § (ppm) -5.44 (s, 1P); MS (ESI) m/z = 499 (MH").

35 (37a) 2 (37b):

E/MMEVEHS] E3E (1/1: 6 ml) 5 Al8a (0.24 mmol)®] & =FAF (0.5 ml + 0.3

HA7vsiich., WhE E3ES 50TolA 2441 Bk, 18]al 55TCol A 6417 ot wnkskgith. wkg E3HE
et stell SAl7laL, = S At A dellA FErtEadY] (& fEEEde/ves 4
%ol o3 Aste] 2% %#'& FEdAoldHAE 630 AA F&Z F53H3T.

2 37 (FELA)ZA 1): W4 14]; '"HNMR (MeOD, 400 MHz): 3
(ppm) 1.42-1.46 (m, 6H), 1.61 (s, 3H), 4.30-4.43 (m, 2H), 4.62-4.82 (m 3H), 5.78 (d, J = 7.88
Hz, 1H), 6.56 (s, 1H), 7.69 (d, J = 8.08 Hz, 1H); *'P NMR (MeOD, 161.98 MHz): & (ppm) -
7.37 (s, 1P); MS (ESI) m/z= 381, (MH").

$gE 37 (3EAA ) HAA 2): WA 14 ; 'HNMR (MeOD, 400 MHz): 3
(ppm) 1.39-1.42 (m, 6H), 1.61 (s, 3H), 4.50-4.82 (m, 5H), 5.78 (d, J = 8.12 Hz, 1H), 6.57 (s,
1H), 7.64 (d, J = 8.20 Hz, 1H); *'P NMR (McOD, 161.98 MHz): & (ppm) -5.55 (s, 1P); MS
(EST) m/z= 381, (MH").

(e}
HE-g-2) 2
1) CDI
DCM
EtO,CCl 2)daeEdES
He! i NaOHIH,0 o~ i i pev j\ i OH
H,N oOH — 0~ "N OH <07 N s
0°C - RT H H
A21 A16b

3-(elFA7FER dopr]in)-2 2-Hud-Z 23t (A21):

(0] O

0ColA NaOH 2 N (60 mL) % 3-olm:-2 2-tiWEd T 234 =g 2Zelo]= (65.10 mmol)e] &do] EdZ=
ZXE2vo]E (65.10 mmol) 2 NaOH 2 N (130 mmol)& wAlol H7lstict. W& EFES 0CoA 302 59
wEkela, ALo R JFLEEE gt HhSES ALdA 1A Fob wnkeigith, Whs-o] A E A ghola
dEFERIZEo]E (65.10 mmol) 2 NaOH 2 N (130 mmol)S thA] ocoﬂﬁ A7etal, EFELS 0TA 45
St wgtelelth. A T& oY oHZR 23] FE38Fa, 0TolA] HCL 2 N& AHE 6}04 K A s R ]
o DO R FEFaa, §7] T AERA7L, AqFsta, 74y sl —‘ﬁ%klﬁ TA THAE FA QA=A
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[0595]
[0596]

[0597]
[0598]

[0599]
[0600]
[0601]

[0602]

[0603]

[0604]
[0605]

[0606]
[0607]

SE53d 10-2001280
'H NMR (CDCls, 400 MHz) & 1.20-1.26 (m, 9H), 3.29-3.32 (m, 2H), 4.09-4.14
(m, 2H), 5.15 (brs, 1H); MS (ESI) m/z = 190 (MH").

S-(2-3| B2 Ao E) 3-(o| BEAFI 2R Jo}r]x)-2 2-T)HE-Z 2 FE] S o o] E (AlBb):

(0] (0]
/\OJ\E/>(U\S/\/OH

Ao DM (1 mL/mmol) = Z7+A] A21 (47.5 mmol)e] &Me]]l CDI (61.8 mmol)S ZFH

25 308 FoF ke, DOM (5 mL/mmol)<S 797}0}1 23 ES 0CE YA &

(61.8 mmol)S H7tskRct. wWhg EIFES ARA 1AZF 5F nkselth.  NaHC0;9] 23} 8918 H7bshar,
=%

el AmebE 1 ] (%a%‘. DCM/CHO 0 — 10%)011 o] H 13}04 w7 %_M]g

'HNMR (CDCls, 400 MHz) & 1.23 (t, J=7.10 Hz, 3H), 1.27 (s, 6H), 3.08 (t, J =
5.90 Hz, 2H), 3.35 (d, J = 6.70 Hz, 2H), 3.76 (t, J = 5.90 Hz, 2H), 4.10 (q, J = 7.10 Hz, 2H),
5 (brs, 1H); MS (ESI) m/z =272 (MNa").

ahﬂd D

3l7] AAE o] g3ste] Z7FA| A22a, A22b, A22¢ @ A22dE 53T}

1) %%, Et;N e 9
2 "o e :
o 3
O

0y ¢ j{iNHz o A22a: R, =\r YO
/P—CI 5 H’Cl 0
o N~< }o o
z A22 A22b : R, =Y

Rie, [ _
1) EtgN, E4O N OO—NOZ . =
JEZHE
p-4 = 0 A23a:R, Y W

o}
1]
Cl—B—c| 2) DCM, EtsN
| A23
cl A23b:Ry=
NO,
kg4 34
1) A&, EtN R. 9
2) 1\N—P—O—©—NOZ
o H 5 A22c:R, =
N NH, 0
P-Cl 6 yC A22 Y‘ﬁ’
OZNO—O A22d : R1

DCM (30 mL) 3 4-UE=RFY fIZR2xAHoE (=g X (Aldrich)) (14.91 mmol)<] n®F &Mo] DCM (30
n) & HAE (F=7x) (14.91 mmol) 2 TEA (16.40 mmol)2] &8 -78ColA] 20T,l 71Z¢ell HAA 7 ek

ok kg EES -78TolA 308 FoF wwksk tfS 0TColA DCM (30 ml) % L- ¥ D-¥8d ojliaxad
og o AE = ]Ei—%ia}o]z (14.91 mmo)E i3t E o2 T ok %E‘riﬂi A Z3E
TEA (31.31 Z 1589 7|l AA Hrbekdoh. wbs EFES 0ToA 1A B9 wwke o, SvE
FHA 2 7&#%% e ofAlHo|E (45 mL)E AstAEsta, WA uAE AHsI¢lrt. AHRES A 3t
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[0608]

[0609]

[0610]
[0611]

[0612]

[0613]
[0614]

[0615]

[0616]

S=50dl 10-2001280

H 0

0 : 1l
\l/ \H/\HWT_O_Q_NOZ

0 O

60% 4& ; '"H NMR (CDCls, 400 MHz) & (ppm) 1.15 (d, J = 6.26Hz, 3H), 1.16
(d, J= 6.26Hz, 3H), 1.33 (m, 3H), 3.83 (dd, J=9.7 2 11.76Hz, 1H), 3.97-4.08 (m, 1H),
494 (A%A, J = 626Hz, 1H), 7.11-7.19 (m, 3H), 7.27-7.35 (m, 4H), 8.16 (dd, J = 1.72
2 9.07Hz, 2H); *'P NMR (CDCls, 161.98 MHz): 8 (ppm) -3.21 (s, 0.45P), -3.18 (s, 0.55P);
MS (ESI) m/z = 409.14 (MH").

olax2d (2R)-2-[[(4-HEZHASAD-F5A-E A |olu| | L 2o o] E (A22h):

0
e} [l
Y N~-P—0 NO,
H oI
o

o)

80% & ; "HNMR (CDCls, 400 MHz) & (ppm) 1.22 (d, J = 6.28 Hz, 3H), 1.23
(d, J= 6.28 Hz, 3H), 1.40 (m, 3H), 3.91-3.96 (m, 1H), 4.05-4.13 (m, 1H), 5.01 (2ZA,J=
6.30Hz, 1H), 7.19-7.25 (m, 3H), 7.33-7.41 (m, 4H), 8.22 (dd, /= 1.74Hz 2 8.95Hz, 2H);
*'P NMR (CDCl3, 161.98 MHz): 8 (ppm) -3.21 (s, 0.45P), -3.18 (s, 0.55P); MS (ESI) m/z =
409.14 (MH").

28 (2R)-2-[[(4-UEZA XA -3 54 - E 2 T Jopv] ] E@ sl o] E (A220)

[¢)
O, 1
NN HWT_Q—QNOZ
o

72% 4&; ¥4 ¢ d; "HNMR (CDCls, 400 MHz) & (ppm) 0.92 (t, J = 7.35Hz,
3H), 1.30-1.39 (m, 2H), 1.40-1.43 (m, 3H), 1.56-1.63 (m, 2H), 3.84-3.89 (m, 1H), 4.08-4.18
(m, 3H), 7.18-7.26 (m, 3H), 7.33-7.41 (m, 4H), 8.23 (dd, /= 1.77Hz 2 9.01Hz, 2H); MS
(ESI) m/z = 423 (MH").
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[0617]

[0618]

[0619]
[0620]
[0621]

[0622]

[0623]

[0624]

[0625]
[0626]

[0627]

[0628]
[0629]

S=50dl 10-2001280

A (2R)-2-[[(A-HEZH ZA))-FH s A - AFH oln| | T2 T -0 o] E (A22d):

o)

o i
Nw-P—O NO,

H |

o} o)

89% %=&; F4 29; 'H NMR (CDCls, 400 MHz) § (ppm) 1.41-1.44 (m, 3H),
3.82-3.88 (m, 1H), 4.13-4.25 (m, 1H), 5.14-5.15 (m, 2H), 7.18-7.24 (m, 3H), 7.28-7.38 (m,
9H), 8.16-8.21 (m, 2H); MS (ESI) m/z = 457 (MH").

c
Jus)
2}
i
z,
e
e9)

817 AxFE o] gslo] F7hAl A23a 2 A23bE S5
A2 sl -10TC (EE -80C)A] Et,0 (100 ml) 3 p-

UEZHA%E (20.2 nmol)e] uHk Mo ¥Avxd Fg)
o]= (10.1 mmol)ell ©]o}A] TEA (20.2 mmol)E A7FsISit). HES E3ES HAR0= VlRHLEs 3}

i o] &%
ol A 2A1ZF BeF muEEIITE. &ulE SHAT|a, 2 EBES DM (100 mL) Fol &siA7la, 0CE
WA Z T, obr] e ﬂ?‘ﬂ% (10.1 mmol)S H7}skar, ololA TEA (20.2 mmol)E Z7}slgict. ¥k E3gES
Aol A 2A12F Fob wRkelgltt. E3ES FEA|A, AT A AelA ARetEHE (L A o
2/e" oAHolE 0 — 7002 H3 AAlste] H24 FAAE S5

oA R (25)-2-[H|2U-HERFA SA)EAEHon| | 223 o o] E (A23a):

NO,

A9 29 ;31% $&; 'HNMR (CDCls, 400 MHz) & (ppm) 1.23-1.25 (m,
6H), 1.42 (d, J = 6.6Hz, 3H), 4.03-4.15 (m, 2H), 5.02 (254, J = 6.23Hz, 1H), 7.39-7.46
(m, 4H), 8.25 (d, J = 7.8Hz, 4H); *'P NMR (CDClL, 161.98 MHz) & (ppm) -3.60 (s, 1P).

[(29)-2-[HA2U-UEZHA AN ZEATHoln| |22 9] 2-HEZa a0 o] E (A23b):

E

o} ; I
/g‘r \/\”“?_O_Q_NOZ

o} o

NO,

o] X M- 31]; 50% & ; 'HNMR (CDCls, 400 MHz) 6 1.15 (d, J =
6.93Hz, 6H), 1.24 (d, J = 6.73Hz, 3H), 2.51 (2% 4, J = 6.99Hz, 1H), 3.37 (dd, J=9.88
2 12.40Hz, 1H), 3.74-3.83 (m, 1H), 3.97-4 (m, 1H), 4.12 (dd, J=5.55 2 11.31Hz, 1H),
7.40-7.45 (m, 4H), 8.26 (d, J = 9.07Hz, 4H); *'P NMR (CDCl3, 161.98 MHz) & (ppm) -3.07
(s, 1P); MS (ESI) m/z = 468 (MH").
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[0630]

[0631]

[0632]

[0633]

[0634]
[0635]

[0636]
[0637]

[0638]
[0639]

[0640]
[0641]

S=50dl 10-2001280

3t7] Ak ol gste] BHHE 401 B 40iiE F5ISIH
THF (5mL/mmol) 3 3}3HE 301 (15 mmol)e] &Ml tert-FEwnl1Ulss F2eto]l= (THF & 1IM) (31 mmol)E 10
2o 77kl AA Hrbebdcl. THF (20 mL) 5 ZAs S7HA A22 (18 mmol) S H7bebar, whe E3ES A2
oA 3d FoF wuksY. whs EFES Ao Fel x3} FEHoz AFSUY. FFES o ol

% S A STV EF 2 I AFskar, NgSo, AelA A

[e]
o
ZA71aL, oFtetal, ek skl sFAIZT. AFES Ay A BolA amntEady (&2 DOM-

WAl 514 ; 13% 4&; 'HNMR (CDCls, 400MHz): 8 (ppm) 1.24-1.26 (m, 6H),
1.36 (d, J = 7.04Hz, 3H), 1.59 (s, 3H), 3.69-3.77 (m, 1H), 3.91-3.99 (m, 2H), 4.17-4.19 (m,
1H), 4.43-4.59 (m, 2H), 5.01-5.06 (m, 1H), 5.68 (d, J = 8.20Hz, 1H), 6.42 (s, 1H), 7.21-7.39
(m, 5H), 7.60 (d, J = 8.20Hz, 1H), 8.14 (s, 1H); *'P NMR (CDCls, 161.98 MHz): 8 (ppm)
3.47 (s, 1P); MS (ESI) m/z= 546.2 (MH™).

shehe 401 (FEPAOlEA 1)

ot

o] A$-ol, A7t A AolA A=vlEIY F, BEJAYAA] EFES AAE HPLC <8 s
WA 314); 3% 4& ; '"H NMR (CDCls 400 MHz) & 1.25 (d, J = 6.25Hz, 6H),

1.38 (d, J = 7.04Hz, 3H), 1.51 (s, 3H), 3.66-3.74 (m, 2H), 3.82-3.96 (m, 2H), 4.15 (dd, J =

1.62 2 9.24Hz, 1H), 4.39-4.53 (m, 2H), 5.03 (254, J = 6.26Hz, 1H), 5.56 (dd, J = 2.29

2 §.18Hz, 1H), 6.39 (s, 1H), 7.19-7.26 (m, 3H), 7.34-7.43 (m, 3H), 8.06 (s, IH); *'P NMR

(CDCl3, 161.98 MHz): & (ppm) 3.35 (s, 1P); MS (ESI) m/z= 546.20 (MH").

3,5-0-0- W% -2-C-FZ-2-C-vl o] ekl ohHolE (A25):

BzO Cl

JZ™ (400 mL) F 3FE A6 (84.44 mmol)9] &

[
A AcO (844.4 mmol)E FH7FskSit. whg E3HEg 247 FoF wikeglh. wE EFES FHA7A,
dtoll Eda FEMAZAT. RFES DOMCE FAEka, NaHC0;e] IN HCI & 2 ¥3} glow



S=50dl 10-2001280

ARG, F71 S5 NaSO, AellA AxA71aL, ofatstal, A5G, = 2248 A7k A dolM A=t
2~
T

'H NMR (CDCls, 400MHz): & (ppm) 1.69 (s, 3H), 1.97 (s, 3H), 4.43 (dd, J=4.30
2 11.7Hz, 1H), 4.65-4.74 (m, 2H), 5.78 (d, J = 7.89Hz, 1H), 6.35 (s, 1H), 7.34-7.38 (m,
2H), 7.46-7.55 (m, 3H), 7.61-7.65 (m, 1H), 8.01-8.03 (m, 2H), 8.09-8.11 (m, 2H).

[0642]
[0643] 3138 (A26):
Cl
(.
N
BZO‘\(ELN / NJ
BZCS: :E'JI
[0644]
[0645] Al Axp: EFQA (150 L) 5 6-FE225FY (99.3 mmol), BSA (66.2 mmol)e] M-S 110CoA A dldl 45
= & 7hdssl B} =74 (150 mL) & 3F3HE A7 (33.1 mmol) 9] &S A2oA A st F7betar, o]o]
A1 IMSOTE (115.8 mmol)E A7Fstlth.  Whe E3E-S A4 3lo] 110°ColA Al wakslglth. WAz 3|
e 2328 73} H|7FERU0)E £d 300 L 2D EtOAc 200 mLe] &dd] Hrletrt. A4 =S EtOAcE 2
3 FEsta, 7] S 4 BE7IE B8 ATl g8 Ax=A7Im, @Y skl sEAFHTY. IAFES AT
A Aol FEutE Y (L9 DM — DCM/MeOH 95/5)¢ <& AAlste] o 2 g 33E9 =25 wA
IAZA 24% FER F5IUTE.
[0646] A2 Az}l olMEUEH (115 nl) = 33E A25 (11.55 mmol) 2 6-FEZZFH (12.68 mmol)e] {Mo] AL
sloll DBU (34.65 mmol)S H7Fstar, o]olA 0TCelA TMSOTf (46.2 mmol)E H7bstadtt. wH$ E3ES 60Tl
Al 2N % FRE 7rEEta, ool 0TolA NaHCOso] 23} §9dd HH3] H7iskict. EtOAcE H7bsta, 44
< 33 %%6}%:}. et {71 S5 AFeta, @Y stel sEAIHY. = 248 At A FdA] 220
By (g — DCM/MeOH 98/2) ol AAst o 2 B 3gtEe] EIES WA A2 A 50%
FEZ ?%6}211:}.
[0647] MS (ESI) m/z= 527 (MH).
[0648] 2'-C-F22-2'-C-veold =l (302):
NH2
X
I N
Ny
[0649] HO «C
[0650] Heke Z N dRUol g F 33E A26 (14.9 mmol)e] NS 0Tl g2 Yol 7|A2 E3AHT. HE
B 4d Ay v vkg EFES 100ToNA 3AZE <t 7St Wb EFES FF5A7]4L, EtOAcE 3
Atk WA A oFsta, EtOAcE A AEa, AZRAZT. 1AES Zd4 RP18 A I RulE 1w v
od FAst] =7 B FAES WA uANZA 18% FEZ 5T
"H NMR (DMSO-ds, 400MHz): & (ppm) 1.18 (s, 3H), 3.70-3.75 (m, 1H), 3.86-
3.90 (m, 1H), 3.95-3.99 (m, 1H), 4.36 (dd, /= 6.27 2 8.77Hz, 1H), 5.38-5.40 (m, 1H), 5.96
(d, J= 6.04Hz, 1H), 6.41 (s, 1H), 7.37 (brs, 2H), 8.16 (s, 1H), 8.56 (s, 1H); MS (ESI) m/z=
300 (MHM).
[0651]
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[0652]

[0653]
[0654]

[0655]
[0656]

[0657]
[0658]
[0659]

[0660]

S=50dl 10-2001280

A 3l 0ColA FEld (12mL/mmol) & &S 302 (1 mmol) L H-EAXUYO]E (1.5 mmol)e] &Me] =4t
2d FEFo= (2 mol)E A7FSATE. WS EIRES 0TCoA 1AZF B9k wtelgict, EFES ik F2
0.5M NH,Cl &9 (25 mL) % EtOAc (25 mL)ol H7}8+< A =& EtOAcE &3t 33 7] =L 0.5M

A
NILCIZ A&3Fa, Na,S0, AollA AZA7 1, AA3stm, 729 sk HZAAT. % 242 DM (12 mL) 2
CCly (6 mL)Z | AT, wWAdoldl (5 mmol)S A7 sla, WHS EIES Ao 1.5A7F B wuksglo).
< oA FRvtEZHT (&2 DM — DCM/MeOH 95/5) 2J&] AHAste] FA 1A=
Sapalk. AdES DCM (12 nL) Fol &3AI71L, TFA (0.3 nl)E A4 skl 0CAA Hrbepdlt. whg &
= C 7F Hor wwksla, Azt A Adae FZulEzEim (DA — DCM/MeOH 90/10) 2 A A&
HPLCOll olaf AAsle] 3t 35S WA uA2A 26% T8E F5AT).

K
;

(o
st
i
o
il
Ak :.:
Y
N
mi

'HNMR (DMSO-ds, 400MHz): & (ppm) 1.08 (s, 6H), 1.22 (s, 3H), 2.99-3.03 (m,
2H), 3.41 (d, J = 4.85Hz, 2H), 3.80-3.98 (m, 4H), 4.12-4.16 (m, 1H), 4.26-4.31 (m, 2H),
4.51-4.54 (m, 1H), 4.90-4.93 (m, 1H), 5.67-5.74 (m, 1H), 6.15 (d, J= 5.8Hz, 1H), 6.47 (s,
1H), 7.26-7.30 (m, 5H), 7.38 (brs, 2H), 8.17 (s, 1H), 8.28 (s, 1H); *'P NMR (DMSO-d;,
161.98 MHz): 8 (ppm) 9.74 (s, 1P); MS (ESI) m/z= 629.24 (MH).

NH,
\_\o—g—o nd \_\o <JZ/LN

PivCl, H 2| H , RT
2) PhCH NH,, CCl;, DCM, RT HE T
3) DCM, TFA 93

1) PhOPOCI,, CH4CN, -30°C

NH,
N
1) BSA N al ( 1 \JN
=249, 110°C - —o
o LEIT e (/IQ IKN . HN%( ~° Y\N p \CL
\(DE:X 2) TMSOTY BZO\CZN v i VN z Y @
- E—— X Z HS Tl

iz 33 oy = avcoRrT 83ii
B0 1 peucHN B0 Tl HO T
o xo g CEEEOEE NHz
. X=-Br qysoTf
A25: X = -OAc AZ6 302 (’ N
o NJ
DBU/CH4CN, DCM o/ m
A23a EE A23b h /
Ri~N" N5 %
[ — N G
o =
77ii: Ry \l/
A4

[AREIN3] ahﬂd G

3l7] AatE o]gslo] & 77ii 2 95iE S5

CHsCN (25mL/mmol) = 3}&HE 302 (0.67 mmol) 2 DBU (1.53 mmol)9] &oo] A4 3ol DCM (25mL/mmol) 9l
| 2171 A3 3gE A23 (0.80 mmol)S H7}EiTt.  WHS EFES A2 A 3AZF For wwkslar, 7t
sl EEFAIAY. 2 EF (FEYAEA ] THEE)S e‘ﬂﬂ A oA ZRetEIY T (£ DM —
DCM/MeOH 90/10)°l 2J&l]l AA st &5 54 JFES F533UT.
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[0661] 32 (77i1):
NH,
¢
o P N)
A~
osh~o" =
2, NH Cl
e
[0662]
[0663] o] Ao, w4d B4 s e Ayt A Folde AzviErdy] 2 A4 HPLCO 9% A Fol 5
a9l

W 14 ;21% 48 ; '"HNMR
(CDCl3, 400MHz): & (ppm) 1.28 (d, J = 6.25Hz, 3H), 1.29 (d, J = 6.25Hz, 3H), 1.44 (s, 3H),
1.47 (d, J = 6.93Hz, 3H), 3.94-4.10 (m, 2H), 4.58-4.70 (m, 3H), 5.09 (254, J = 6.23Hz,
1H), 5.68 (s, 2H), 5.89 (brs, 1H), 6.33 (s, 1H), 7.83 (s, 1H), 8.38 (s, 1H); *'P NMR (CDCl3,
[0664] 161.98 MHz): & (ppm) 2.96 (s, 1P); MS (ESI) m/z= 475.20 (MH").

[0665] 33HE (951):

NH

Ty
0 N —
0 O“P/\@ )

W)LO/TL“: \6 cl

2

[0666]
A 2 15% & 'H NMR (DMSO-ds, 400 MHz) & (ppm) 1.09 (dd,
J=1.15 2 6.98Hz, 6H), 1.14 (d, J = 6.62Hz, 3H), 1.34 (s, 3H), 2.51-2.58 (m, 1H), 3.30 (s,
1H), 3.34- 3.42 (m, 1H), 3.88 (dd, /= 6.27 2 10.71Hz, 1H), 4.03 (dd, /= 6.26 =
10.74Hz, 1H), 4.28-4.35 (m, 1H), 4.54-4.64 (m, 2H), 5.63-5.69 (m, 1H), 6.62 (s, 1H), 7.45
(brs, 2H), 8.16 (s, 1H), 8.34 (s, 1H); *'P NMR (DMSO-ds, 161.98 MHz):  (ppm) 3.63 (s,
1P); MS (ESI) m/z= 489.1 (MH").
[0667]
[0668] Whg-2] 5
- ) T HO,
o O—S\) “Trol_%-s\_\ojioamw 7§78 (_40 ° S 1) BBr;, DCM, 80°C 7N\ ¢ °
HO o /N%NJ PivCl, B2 g, RT " ° Ho—g—o o. L—QNJ 2):::52\‘3%°2H3CN . N \_\o—g—o 0. QNH
m <} 2) PhCH,NH,, CCl,, DCM NH \(_z 0 E‘H m o
et S <
A1 A3ta 54
1) PAOPOCI,
= W Ry s
Y 7, Z)E?OA:\ngI, DMAP al NMI, DCM s o 7,
2 5 N a -30°C - oA
BO\SiZ:N_% CHZOH/NH Ho\@v—% 3) NaHCO. HO :o; N_§o 2)-30°C > RT Y \g/\u g O\@_%
B0 T ¢ HO T L6 HO T pas aHO T
(—<NH2
= o VA
TFA o. I N
e
W B
[0669] 56ii
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[0670]

[0673]
[0674]

[0675]

[0676]

[0677]
[0678]

[0679]
[0680]
[0681]

[0682]

S=50dl 10-2001280

QO A
Hks-2 5A
5 > o § >
EtgNH
o " S\—\ o 7§FS P o- 7§,—s 4
i
¢ {N_/ o-p-o ¢ M @ (/_(NJ 1)BBry, DCM, 80°C O o 8z
H 2
HO: 0. N‘§ . S— 0-P-0 o N—{ - . 0-P-0 o N—(
L 2)iPrO-L-Ala.HCI, CCl,, DCM P H,0, 50°C NH —-
HO B TEA oo M0 T j uSs B
RT A31b - 43 "o

3FE A3la (BEYA )G AA Y ZE)S =714 ALl (0.63 mmol) Z A A H-ZAZWolE (0.954 mmol) =
BE, 2R3% (DIM/TFA) ©HAIS Aeksla 313HE 889 tlal 71 A1E ule} o] 4319},

63% %&; MS (ESI) m/z= 966.9 (MH).

3158 (A31b):

A slell 0CAA g (10mL/mmol) = 33E All (0.302 mmol) ¥ H-ZAZYOlE (0.454 mmol)9] &
vz d F2eol= (0.604 mmol)E FH7lstdth.  HHS EFES Ao JLFHEE sla, A7 59
=] N

2 Rl
ooE 2,

2
i, Wk EIES NICl fNow E3A7) I, BtOAcE 3A et A S EtOAcE Z2Z3dl1
7 F NaSO, AelA AZANI, ojwhabi, 7t gl HFAAT. = 2ZE DAL (Gul/mol) 2 CCL,
(Gol/mol) 2 §3jAAT.  L-dehd ojaxad osHz sEzIetel= ¢ (1.512 mol) % EtN (1.512
mol) & H7keti, g EFES A2olA WA atst
(&2 DCM/MeOH 0 — 10%)°ll 2] HAsto] H3-¢
MS (ESI) m/z =734 (MH").

ohg_zi Hhﬂd H

at7] "akE ol&dte] sgtE 54 9 43iE SIS

A4 slell -80ColA 712 DCM (38mL/mmol) & 33HE A3la H=+= A31b (0.397 mmol)2] &<l DCM & 1M BBrj
/o1 (1.988 mmol)S H7betgdrr. whe E3ES AL Sto] -80C WA -60ColA 1hd5 ¢+ wwkalich.
CHiON (10 mL)S -80ColA H7}ela, olojA & (1 mL) 2 NaHC0;9] X3} fHS H7telodrt. oA EARS A}
43to] pHE 4-52 A3, 9E& LEZ PIFE AolA ofel] o8 AAsAL. o7ES F Z2urz
713, DANeRE FEUE. 7] S5 AxXA7, dFeta, 7% skl w52, = 228 Aggr A
Aol mAzEvtEzy] (f2]9: DCM — DCM/MeOH 90/10)011 o] 3 Xézﬂé}ﬁ =S SESGT. o] E=A=
CHCN (5mL) ® & (4 nL) Fo &A1Y, EE4F (0.8 mL)S F7Fsla, W% EFES 50ToA] vl 71
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[0683]

[0684]

[0685]
[0686]

[0687]

[0688]
[0689]

[0690]
[0691]

s==4

sk, BiE AAskaL, = =de 1 e 23] AAE HPLCO osl AAste] =3 FEdAlel

S,

3}t (54):

BEAA|GAA 1: WA Bk 1H NMR (CDCls, 400 MHz) & (ppm) 1.16 (s,
3H), 1.31 (s, 3H), 1.57 (s, 3H), 3-3.09 (m, 1H), 3.21 (d, /= 14.10Hz, 1H), 3.30-3.38 (m, 1H),
3.49 (d,J=11.30Hz, 1H), 3.74 (d, J = 11.48Hz, 1H), 3.91-4.02 (m, 2H), 4.09-4.18 (m, 3H),
4.22-4.31 (m, 1H), 4.40-4.58 (m, 2H), 5.50 (d, J = 8.12Hz, 1H), 6.42 (s, 1H), 7.26-7.38 (m,
6H), 7.68 (d, J=7.97Hz, 1H), 8.21 (m, 1H); *'P NMR (CDCls, 161.98 MHz): § (ppm) 9.49
(s, 1P); MS (ESI) m/z= 605.9 (MH").

42:\_\ Ff’o (/_(:H

s

BRolAo| A AA2: WAl Bek; 14% 4& ; '"HNMR (CDCls, 400 MHz) &
(ppm) 1.25-1.26 (m, 15H), 1.42 (d, /= 7.11Hz, 3H), 1.59 (s, 3H), 3.15-3.19 (m, 2H), 3.65 (t,
J=10.40 Hz, 1H), 3.82-3.92 (m, 2H), 3.95-3.99 (m, 1H), 4.04-4.19 (m, 3H), 4.32-4.45 (m,
2H), 5.03 (2%4,J = 6.27Hz, 1H), 5.84-5.87 (m, 1H), 6.42 (s, 1H), 7.61 (d, J = 8.16 Hz,
1H), 8.49 (s, 1H); *'P NMR (CDCls, 161.98 MHz) 3 (ppm) 8.47 (s, 1P); MS (ESI) m/z = 614
(MH").

338 (306):
NH,
7 N
HO—_ o ,N—
oAk
HO Cl
3EE A8 (1.5 mmol)S WEHE F 7N dEuo} & (20mL/mmol) o2 FAstar, Wkg E3HES A
wkElE Yk, gulE AASI, AFES DM (30mL) Fol FIAAAT. uAES oJ3star, DML
A sl AXAA 57 3ES WA uAz JHFH 82 59
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[0692]
[0693]

[0694]
[0695]

[0696]
[0697]

[0698]
[0699]

[0700]
[0701]
[0702]

[0703]

[0704]

[0705]

omn
J
Jm
Qﬂ

10-2001280

'H NMR (DMSO-ds, 400 MHz) & (ppm) 1.35 (s, 3H), 3.61-
3.66 (m, 1H), 3.82-3.86 (m, 3H), 5.29-5.31 (m, 1H), 5.70 (d, J = 7.54Hz, 1H), 5.82 (d, J =
5.5Hz, 1H), 6.30 (s, 1H), 7.20 (s, 1H), 7.26 (s, 1H), 8.07 (d, J = 7.47Hz, 1H); MS (ESI) m/z=
276 (MH").

3EE (A34):

MMTR
NH

HO_‘\QTJCT_<5

14 H2d (5 nl) F 8552 306 (0.725 mmol)2] &Kol TMSCI (4.35 mmol)& A 7}8}ich. Wb
Lo A 4A17F B¢k wwkElith.  o]ojA], DMAP (0.725 mmol) ® mMTrCl
S EFES 50CAA A wdtsldnl. vk EFES NalC0,9] >3} &
Ao HH3] Hrbskdch. A4 T& DAMeRE FESHaL, FE f7] 52 NaSo, AolA HAF:A|71aL, oJ3siar,

mol)E #H7FeY. Wb EFEES

MS (ESI) m/z= 548 (MH").

3158 (A35):

MMTR
NH
- 0 / N
I N
\ro N—IID—O o) N—<
o "4 m 0
T e s

shebE A3SE FAHAl A12 R FRbAl ABAENE, A= AEfetal 31ekE Al3el wiel] Z1AlE mbek o] A3

& A35 HE A60 (0.12 mmol)e] €] A4 shell TFA (2.4 mmol)E & 7}slSltt.
1ol A Bl wRkselch. Whg E3ES AEgt A dollAe azetEay 2 AHAS HPLC

g EREe A 2 )
o oa 47 AAt] 21 FFBE FEHAT

NH,
- 0 2
N
o [l
\7/ N_?—O o N
o~ 5 m ©
T e

- 133 -



WA g 1HNMR (MeOD, 400 MHz) & (ppm) 1.23 (d, J = 6.25Hz, 3H),
1.24 (d, J= 6.25Hz, 3H), 1.33 (dd, J=1.06 2 7.16Hz, 3H), 1.46 (s, 3H), 3.88-3.95 (m, 2H),
4.19-4.23 (m, 1H), 4.45 (ddd, /=2.53 2 540 2 1191 Hz, 1H), 4.63 (ddd, J=1.96 2
4.66 2 11.95Hz, 1H), 4.99 (254, J = 6.20Hz, 1H), 5.86 (d, /= 7.60Hz, 1H), 6.49 (s,
1H), 7.19-7.28 (m, 3H), 7.36-7.40 (m, 2H), 7.79 (d, J = 7.56Hz, 1H); *'P NMR (MeOD,
161.98 MHz): & (ppm) 3.86 (s, 1P); MS (ESI) m/z= 543.03 (MH).

[0706]
[0707] g2 6
mMTr MMTR
NH 1) HEgZ, gd ‘NH NH,
CH;CN
o QN A6a /_%N . 7 N
O 2) tBuOOH 8} fe) N TFA, DCM 0 o N—<
Q — > .
HG ¢ J ~3 % J ~¢ &
SI S—/—
A34 o A60 OZ_f 61
[0708]
[0709] StE (61) (P-F-EgAe)ddAe £3=):
NH,
</ \(N
o N
L ©
ol
\/\O
[0710] >
61 P-BEAA A 1: 94 14; 23% F&; 'HNMR (MeOD, 400 MHz) §
(ppm) 1.26 (s, 9H), 1.59 (s, 3H), 3.25 (t, J = 6.38 Hz, 2H), 4.21-4.26 (m, 2H), 4.40-4.47 (m,
2H), 4.62-4.68 (m, 1H), 4.72-4.82 (m, 1H), 5.98 (d, J=7.57 Hz, 1H), 6.64 (s, 1H), 7.7 (d, J =
7.59 Hz, 1H); *'P NMR (MeOD, 161.98 MHz) & (ppm) -6.64 (s, 1P); MS (ESI) nm/z = 480.1
MH)).
[0711] (M)
61 P-FEQA ] F AR 2: WA 1A; 32% 4&; '"HNMR (McOD, 400 MHz) §
(ppm) 1.26 (s, 9H), 1.56 (s, 3H), 3.22 (t, J = 6.39 Hz, 2H), 4.21-4.26 (m, 2H), 4.58-4.65 (m,
2H), 4.69-4.85 (m, 2H), 5.98 (d, J = 7.57 Hz, 1H), 6.64 (s, 1H), 7.62 (d, J = 7.61 Hz, 1H); *'P
[0712] NMR (McOD, 161.98 MHz) & (ppm) -5.39 (s, 1P); MS (ESI) m/z = 482.0 (MH").
[0713] wg-2] 7
~ONon
¢}
\ AdgEzzadoE
TEA
0 \/Om/\o-gm QO
<f_< ° 3 o ? /N
NH @ ~- \H/\O—P—O o N
HO o N : O
- HO CI
HO T
[0714] 301 72
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[0715]

ot
]
e
N

0
~O 0-P-0 N
I e

@
[0716]

[0717] tZz 2 (5nl/mmol) & ALUEZZ2ZEAFHOE (7.22 mmol) 2 Et,N (21.69 mmol)<]
-15ColA g FYZFdolE (7.22 mmol)E ZH7}stgel.  wk
FHE 301 (1.81 mmol)S -10CoA H7bsta, WS EFES
A gHog AAs, IFEadegdor FE3IT. H

ofo
12
=2
i)
ol
ol
=2

SHES -15TolA 408 FoF
oA kIR, EFES
%% Na2504 ]' ]}\1 7'111\]7]
of TEAIATY. = E24E& At A el A=RvEIYT

of ola) GAlstel RRYAIGAA ] EFES WAe] FAY

&,
0,

=

9|L

32
Mo b

(

ol
Ol
f
o

£ H:l Rl
rl ri,‘i.
L)

£

2ol DCM/CHOH 0 — 50%) 2 A Al-8& HPL
H AARA 200 FER F5A.

N =
o
(@)

72: P-5E Ao 4 AA 8] E&E : 'H NMR (DMSO-ds, 400 MHz) L1 [(ppm)
1.20 (t, J = 7.07Hz, 3H), 1.41 (s, 1.44H), 1.43 (s, 1.56H), 3.83-3.97 (m, 1H), 4.06-4.12 (m,
1H), 4.16 (q, J = 7.09Hz, 1.04H), 4.17 (q, J = 7.09Hz, 0.96H), 4.45-4.58 (m, 2H), 4.80 (d, J =
11.60Hz, 2H), 5.50 (d, J = 8.12Hz, 0.52H), 5.54 (d, J = 8.12Hz, 0.48H), 6.24 (brs, 1.04H),
6.27 (brs, 0.96H), 7.23-7.28 (m, 3H), 7.40-7.44 (m, 2H), 7.50-7.57 (m, 1H), 11.53 (brs, 1H);

*Ip NMR (DMSO-ds, 161.98 MHz): 8 (ppm) -6.57 (s, 0.48P), -6.46 (s, 0.52P); MS (ESI)

m/z=519 (MH").
[0718]

[0719] ES 71 a=nEay ({9 e 40 / o] AT RS 60; AF: 1008)0 ol&] AA s Eelw p-
[e]

=3 2]
FEdA ol ddAE 533t
72: P-5 R A AZA 1 (RT=505%): B4 4] ; 'H NMR (DMSO-ds,
400 MHz) & (ppm) 1.19 (t, J = 7.10Hz, 3H), 1.42 (s, 3H), 3.88-3.96 (m, 1H), 4.05-4.10 (m,
1H), 4.15 (q, J = 7.09Hz, 2H), 4.45-4.55 (m, 2H), 4.79 (d, J = 11.46Hz, 2H), 5.49 (d, J =
8.07Hz, 1H), 6.22 (d, J = 4.75Hz, 1H), 6.27 (brs, 1H), 7.22-7.26 (m, 3H), 7.38-7.43 (m, 2H),

7.55(d, J=8.08Hz, 1H), 11.51 (s, 1H); *'P NMR (DMSO-ds, 161.98 MHz): & (ppm) -6.47
(s, 1P).

[0720]

72: P-3- A AAA2 (RT =572 £): ¥4 34); 'H NMR (DMSO-dy,
400 MHz) & (ppm) 1.19 (t, J = 7.07Hz, 3H), 1.41 (s, 3H), 3.83-3.92 (m, 1H), 4.06-4.11 (m,
1H), 4.16 (q, J = 7.10Hz, 2H), 4.44-4.49 (m, 1H), 4.53-4.57 (m, 1H), 4.79 (d, J= 11.52Hz,
2H), 5.53 (d, J = 8.11Hz, 1H), 6.22 (d, J = 4.98Hz, 1H), 6.26 (brs, 1H), 7.22-7.27 (m, 3H),
7.38-7.42 (m, 2H), 7.50 (d, J = 8.0Hz, 1H), 11.51 (s, 1H); *'P NMR (DMSO-ds, 161.98
MHz):  (ppm) -6.58 (s, 1P).

[0721]
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[0722]

[0723]
[0724]

[0725]

[0726]

[0727]

[0728]

[0729]

[0730]
[0731]

[0732]

[0733]

[0734]

omn
J
Jm
Qﬂ

10-2001280

o 2]
Hbs-24 8
o
B20 NaH NaOH 2.5M bl skl «I'(
2 B - obtl il lobn] LA
\Oasr DMSO, 80°C Bzom e HO\&B Eamole 887 Ho—~_o N N/(
- . = - . NH,
S 2 Ol 6-222-0H-FY Iz EENH3(CHOH & 7M) § %
Sez 8l e OB281 cien’ o HO & HG ©
A7 2 Ul‘“]!: 6- 0| S A -9H-FH A40 ;01;3: 308
Ad0a: B =B, 307: 8 = B, =
A40b: B =B, 304:B=B, \ ;; ZZ‘ZF: tBuMgCl

o

2) A22a, A22¢ EE A22d H o N
o A <o
o N—P—O—__0O. =S
Ry YL e
N—P—0 o B [¢] =
iYL 5
o]

HO €
= 21ii
HO CI (P-R2UdAl0] 4 A ERE)

1) THF & tBuMgCl

17ii, 202i ¥ 205i
871 kol & WS4 8ol M ALgIATH
N Cl N OEt o
Oy p (L
NZ NT N™ S0
NH
B = By: N, g S 2. g =p;
\rW
17ii: B=B, 2 R, = © .
\/\/O\’('\/
202i: B=B; @R, = ©
Ph\/Oﬁ
205i: B =By 2R, = °
3}eHE (Ad0a) = (A40b):
cl 0

o ¢
7 / \N 2 \N
N Bz0 N / v

BzO Cl BzO Cl

gHe £ZA= (141 mmol) F 2-o}H]| e-6-F2E-9H-FH (FEE 2-olu]|—6-9| EA]-9H-F¢) (22.04 mmol) Y]
Lo F=ASIYEE (22.04 mmol)S H7lsla, Wb E3ES 80°C°ﬂfﬂ A4 slol] 30 FoF wukslsith. &
e A7 (4.41 mmol)& HIbsta, E3ES 80TolA A sh 1567 &<k wuksiley, Hbg EdES Ao
2

= A
WA

5} 3E Ad0ao] %, EtOAc ¥ &5 H7bsta, HCl 2.5N& #H7tshd
= (33]), 94z AFHsta, dx2A713, @Y st sEAAY. AFES *a‘alﬂ @_ *JOM ﬂiu}El
i +

o
o
o[\l'
tlo
o
=
&
lo
HU
2
o
2
>
i)
&
4
)

P
o~
(e}
(@)
=
~—
=
(e}
o
=)
o
!
—
()]
=
é
1o
%
ox
2
[0
o
0
I
»
ot
i)
it
o

AEA7I, 44 Sl FHAAT. HRES Qe A golA A=ekEods] ($2e): DOL/MeOH
o

Ad0a: 22% F&; WA @A) ; MS (EST) m/z = 540 (MH).
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[0735]
[0736]

[0737]

[0738]

[0739]
[0740]

[0741]

[0742]

[0743]
[0744]

[0745]
[0746]

S=50dl 10-2001280

A40b: 12% 5&; Mol A4 A ; 'H NMR (DMSO-ds, 400 MHz)  (ppm) 1.37 (t,.J
=7.08Hz, 3H), 1.42 (s, 3H), 4.47 (q, J = 7.07Hz, 2H), 4.72-4.79 (m, 2H), 4.86-4.92 (m, 1H),
6.37 (brs, 1H), 6.52 (s, 1H), 6.61 (brs, 2H), 7.10 (s, 2H), 8.59 (s, 1H); MS (ESI) m/z = 552.2
(MH)).

3}gHE (307):

HO ClI
1,4-t)24F (117 mmol) & 33HE A40a (0.92 mmol)e] Mol NaOH 2.5 M (1.84 mmol)S H7psta, w+g =3
S AL 147 B¢ mukslith, WS EIES HCL ING HItol ol&) pH=6o® A7 AL, 7 S

=S A7t A ddA A2utEa 3] (L2 DCM/MeOH 0 — 5%) ol o3l gA|ste] &34

o BE WA LARZA 15% FEE FEIUC

'H NMR (DMSO-ds, 400 MHz) & (ppm) 1.25 (s, 3H), 3.69-3.74 (m, 1H), 3.85-
3.90 (m, 1H), 3.94-3.98 (m, 1H), 4.27-4.30 (m, 1H), 5.41-5.44 (m, 1H), 6.00 (d, J = 5.70Hz,
1H), 6.29 (s, 1H), 7.10 (s, 2H), 8.59 (s, 1H); MS (ESI) m/z = 334 (MH).

3}gHE (304):

o

b wpkaglvh. g EFEE ohAEdte] Hobel o3 ph6oz b4
25 (18 AznEu] o8] AAEe] =z 3tz wlal A A

Z S}5HE A40b (0.12 mmol)e] &<Ho] FRuo} & (WErS ZF 7M) (21 mmol)S 713}
Q.

'H NMR (DMSO-dj, 400 MHz) § (ppm) 1.20 (s, 3H), 1.36 (t,J = 7.11Hz, 3H),
3.69-3.74 (m, 1H), 3.84-3.90 (m, 1H), 3.93-3.96 (m, 1H), 4.26-4.29 (m, 1H), 4.44 (q,J =
7.11Hz, 2H), 5.38-5.40 (m, 1H), 5.96 (d, J = 5.91Hz, 1H), 6.28 (s, 1H), 6.58 (brs, 2H), 8.32
(s, 1H); MS (ESD) m/z = 344 (MH)).

FEAHOE &4FA] (5 mL) F 3HHE 307 (0.024 mmol)e] &Moll oAl doluluAl (0.05 mlL)S H7FsAT).
S E3HES 30TolA 1AIE B wukslgith, &8 74 Sl wFA7|2, FAFES C18 ARvEI Y
of 93] AAst] 54 sgES M nARZA 66% TR 53T}
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[0747]
[0748]
[0749]

[0750]

[0751]

[0752]

[0753]

[0754]

[0755]

[0756]

S=50dl 10-2001280

'H NMR (DMSO-ds, 400 MHz) & (ppm) 1.21 (s, 3H), 3.66-3.72 (m, 1H), 3.82-
3.88 (m, 1H), 3.89-3.93 (m, 1H), 4.24 (d, /= 9.02Hz, 1H), 5.38 (s, 1H), 5.95 (brs, 1H), 6.17
(s, 1H), 6.79 (brs, 2H), 8.11 (s, 1H); MS (ESI) m/z =316 (MH").

at7] dAkE olgste] sHiHE 21ii 9 17iiE F59H
A Lo A Az slell THF (31,2 mmol) & 3F3HE 308 (= 304) (0.25 mmol)e] &Ho] tert-FEnl1u4 F=2
go]= (THF % IM) (0.53 mmol)E X7lsta, whHE EFES A4 168 &<

o 7Hg3te 3EE A22a (0.30 mmol)S H7FSIIth.  AAE EES AL
HAEA eFobA DNSO (1,5 mL)E FH7tsta, EF=S F7IE 48A17F 5<t

b goe] Aokl o8 AAslth. EtOAc B NalCO; 5%E F7bstal, S5 welshlth. 71 & NallCo,

56 % @5z ARG, ARAL, A Aol FRARAL. ARES A7 A FAA AzvhEade ($9
91 DOI/MCOH 0 — 108)o] oJa] AAlehi, olol] AA1§ HPLCA olsl BAlste] %4 w4a FEgAeld A
g #5390,

21ii P-FEA AN AA 1: 2% F&; WA 34 ; 'HNMR (DMSO-ds, 400 MHz)
8 (ppm) 1.11 (d, J = 6Hz, 3H), 1.12 (d, J = 6Hz, 3H), 1.19 (d, J = 7.07Hz, 3H), 1.22 (s, 3H),
3.69-3.78 (m, 1H), 4.13-4.17 (m, 1H), 4.22-4.31 (m, 1H), 4.30-4.37 (m, 1H), 4.40-4.47 (m,
1H), 4.78-4.84 (m, 1H), 6.06-6.11 (m, 1H), 6.16-6.20 (m, 1H), 6.25 (s, 1H), 6.68 (brs, 2H),
7.13-7.21 (m, 3H), 7.33-7.37 (m, 2H), 7.84 (s, 1H), 10.80 (brs, 1H); *'P NMR (DMSO-ds,
161.98 MHz): & (ppm) 3.62 (s, 1P); MS (ESI) m/z = 585.2 (MH).

21ii P-F 2 J Al A AA 2: 3% & ; 'H NMR (DMSO-ds, 400 MHz) & (ppm)
1.09-1.12 (m, 6H), 1.21 (d, J=7.11Hz, 3H), 1.23 (s, 3H), 3.76-3.84 (m, 1H), 4.08-4.13 (m,
1H), 4.26-4.41 (m, 3H), 4.76-4.83 (m, 1H), 6.0-6.05 (m, 1H), 6.06-6.10 (m, 1H), 6.24 (s, 1H),
6.64 (brs, 2H), 7.15-7.23 (m, 3H), 7.34-7.38 (m, 2H), 7.85 (s, 1H), 10.73 (brs, 1H); *'P NMR
(DMSO-ds, 161.98 MHz): & (ppm) 3.84 (s, 1P); MS (ESI) m/z = 585.2 (MH").
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[0757]

[0758]

[0759]
[0760]
[0761]

[0762]

[0763]

[0764]

[0765]

[0766]

S=50dl 10-2001280

735-, DMSOS] H7p7h deshA] ettt

17ii P-2- 2 Al 3 A A 1: 4% $-&; W4 14 ; 'H NMR (DMSO-ds, 400 MHz)
8 (ppm) 1.11-1.14 (m, 6H), 1.20 (d, J = 7.11Hz, 3H), 1.22 (s, 3H), 1.36 (t, J = 7.08Hz, 3H),
3.72-3.79 (m, 1H), 4.15-4.21 (m, 1H), 4.35-4.45 (m, 3H), 4.45 (q, J = 7.05Hz, 2H), 4.82
(234, J=6.23Hz, 1H), 6.03-6.09 (m, 1H), 6.16 (d, J = 5.63Hz, 1H), 6.36 (s, 1H), 6.59
(brs, 2H), 7.14-7.21 (m, 3H), 7.33-7.37 (m, 2H), 7.99 (s, 1H); *'P NMR (DMSO-ds, 161.98
MHz): § (ppm) 3.63 (s, 1P); MS (EST) m/z = 613.2 (MH").

17ii P-F- 2 A Ao A A 2: 5% F&; WA 314 ; '"H NMR (DMSO-ds, 400 MHz)
8 (ppm) 1.09-1.12 (m, 6H), 1.21 (d, J = 7.10Hz, 3H), 1.23 (s, 3H), 1.36 (t, J = 7.11Hz, 3H),
3.76-3.84 (m, 1H), 4.10-4.15 (m, 1H), 4.33-4.48 (m, 5H), 4.79 (2% 4, J = 6.22Hz, 1H),
5.98-6.04 (m, 1H), 6.08-6.10 (m, 1H), 6.34 (s, 1H), 6.8 (brs, 2H), 7.15-7.23 (m, 3H), 7.34-
7.38 (m, 2H), 8.01 (s, 1H); *'P NMR (DMSO-dj, 161.98 MHz): § (ppm) 3.80 (s, 1P); MS
(EST) m/z = 613.2 (MH").

[SARE1 OS] bﬂ—\g K

at7] dAkE olgste] shiHE 202 ® 20512 F5IHH.

Lo

4= THF (7 mL/mmol) % 3gE 301 (0.72 mmol)2
(THF & 1M (1.52 mmol)ell ©]oJA THF (4 mL/mmo
7FelA k. DMSO (4 mL/mmol)E A7}sta, &=3H&E
2 Asta, 02 AFslt. 7] s 1=z
A Aol FRutEaHs] (LN DCM/MeOH 0 — 2%)o olsf A A s}t
T 54 FEACIEAE 5353
o] E3E):
o]

o HS /N
NN N-P-0 ON—(

(0]

Lo ALo|A AL 3l tert-HEul1H|H FEato|T
) =9 7Festd SEE A22¢ EE A22d (0.795 mmol)E H
Ao A A} wRksgiT. &% dES ]Jiiuﬂ%g
17122, osta, 749t sholl sFAIAY. IFES A7t
o]ojA]l A& HPLC <3l g A5t

il
> ﬂllo =
lﬂ
;ﬁ o

o

S}

e 2021 (F-E Al EA

2=

i
)

HO CI

¢ Honi

202i P-3-E QA o) AA 1:15% F&; WA 34); 'HNMR (CDCls, 400MHz): &
(ppm) 0.93 (t, J = 7.37Hz, 3H), 1.32-1.40 (m, 2H), 1.40 (d, J = 7.04Hz, 3H), 1.51 (s, 3H),
1.56-1.65 (m, 2H), 3.63 (d, J = 7.70Hz, 1H), 3.70-3.75 (m, 1H), 3.82-3.86 (m, 1H), 3.92-4.02
(m, 1H), 4.08-4.19 (m, 3H), 4.39-4.52 (m, 2H), 5.56 (d, J = 8.20Hz, 1H), 6.39 (s, 1H), 7.19-
7.26 (m, 3H), 7.34-7.38 (m, 2H), 7.41 (d, J = 8.21Hz, 1H), 8.10 (s, 1H); *'P NMR (CDCl,
161.98 MHz): & (ppm) 4.27 (s, 1P); MS (ESI, E1") m/z= 560 (MH").

202i P-R-E QA o) AR 2: 18% F&; WA 314); '"HNMR (CDCls, 400MHz): &
(ppm) 0.92 (t,J = 7.35Hz, 3H), 1.30-1.38 (m, 2H), 1.37 (d, /= 7.13Hz, 3H), 1.57-1.62 (m,
2H), 1.61 (s, 3H), 3.45-3.53 (m, 2H), 4.00-4.20 (m, 5H), 4.46-4.59 (m, 2H), 5.63 (d, /=
8.26Hz, 1H), 6.44 (s, 1H), 7.19-7.22 (m, 3H), 7.34-7.38 (m, 2H), 7.66 (d, J = 8.18Hz, 1H),
8.04 (s, 1H); *'P NMR (CDCls, 161.98 MHz): & (ppm) 3.84 (s, 1P); MS (ESI, EL") m/z= 560
(MH").
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[0767]

[0768]

[0769]

[0770]

[0771]

[0772]

[0773]

[0774]

[0775]

[0776]

[0777]
[0778]

205i P-2-EAA o) AAA 1: 12% 4&; 94 14 ; "H NMR (CDCls, 400MHz): 8
(ppm) 1.40 (d, J = 7.08Hz, 3H), 1.49 (s, 3H), 3.55 (d, J = 7.83Hz, 1H), 3.65-3.70 (m, 1H),
3.77-3.81 (m, 1H), 3.97-4.04 (m, 1H), 4.07-4.10 (m, 1H), 4.28-4.45 (m, 2H), 5.16 (s, 2H),
5.54 (d,J=8.22Hz, 1H), 6.36 (s, 1H), 7.18-7.23 (m, 3H), 7.31-7.38 (m, 8H), 7.99 (s, 1H);
*'P NMR (CDCl3, 161.98 MHz): & (ppm) 4.07 (s, 1P); MS (ESL, EL") m/z = 594 (MH").

205i P-F 24 A ] A 2: 19% & B4 14 ; 'H NMR (CDCls, 400MHz): &
(ppm) 1.38 (d, /= 7.11Hz, 3H), 1.59 (s, 3H), 3.41 (d, J = 7.94Hz, 1H), 3.51-3.56 (m, 1H),
3.98-4.02 (m, 1H), 4.09-4.19 (m, 2H), 4.43-4.57 (m, 2H), 5.13 (s, 2H), 5.61 (d, J = 8 27Hz,
1H), 6.43 (s, 1H), 7.18-7.22 (m, 3H), 7.28-7.39 (m, 7H), 7.63 (d, J = 8.16Hz, 1H), 8.16 (s,
1H); *'P NMR (CDCl3, 161.98 MHz): 8 (ppm) 3.69 (s, 1P); MS (ESI, EI") m/z = 594 (MH").

[e)
HkS-21 9

s~ OH

POCl3, EtsN
CH,Clz

o
o
})\s’\/o‘ﬁ—u ¢
Cl A45
- -7

NMI, Et;N
CH,Cly

S-(2-3|=EAo") 2, 2-THdZZFAE|Qoo]E (6.38 mmol)E

o

=2 ek (2.5mL/mmol) Foll

10-2001280

SaA7]aL,

|
Et:N (7.02 mmol)S A4 sholl H7FskiTh. WHg EFES -15CE YZhA 7], POCl; (7.02 mmol)S 2718k
o BES ERES o] 2moA 1AIZE BoF wwtekgitt. &wlE I sholl wFA1713, Et, 05 HUMSEa, 4
S A4 ol AFete], FFA Foll BF FFES TN 2U2AM FEIF T, 2 EFZ ARSI
3}HE A46
Y
%
(o] 0 N—<

o} OQ,F'/;\S—-_Z °
>T</ o o ¢

s—/_
A sto fFE&dE (10mL/mmol) 2 EtN (6.04 mmol) & 3}3E All (1.51 mmol)e] &-Hol| 3FE Ad5
(2.27 mmol)E 0CoA H7lsldtr. whe EES 0CoA 158 HoF wwkstar, NMI (3.17 mmol) S A 7131
ok WRSES 0TAA 1AZE B¢ mukskith, W ES fEzagee® 34sta, 02 AFsHY.
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[0779]

[0780]

[0781]
[0782]

[0783]
[0784]

[0785]
[0786]

[0787]

[0788]
[0789]

S=50dl 10-2001280

7] T2 NagS0, 7oA x:A71aL, ofsfstar, 2t ol sFAZY. = 245 A7t 4 BN A=vtED
7] (& DOM/MeOH 0 — 7% o3l AAste] +=43 FEAANLAAE 52% T&Z F53H3T.
MS (ESI) m/z = 603.2 (MH").

3gHE 201:

SE 2018 FHA M6 (0.6] moDOERE AwA i Col A Hsh gol (o714 BBrg 13w
Ak gAs. & B3 devk A YolMe] azekEes (Selo): DOYCHOH 0 — 5%) R CI§ A=
shE o] o8 FAGe] = FRQANIAANG WA BEAZA 82 FEE FEHA.

"H NMR (DMSO-ds, 400 MHz) & (ppm) 1.18 (s, 9H), 1.53 (s, 3H), 3.19 (t, /=
6.56Hz, 2H), 4.11-4.17 (m, 2H), 4.20-4.26 (m, 1H), 4.48 (d, J = 9.39Hz, 1H), 4.63-4.75 (m,
2H), 5.70 (d, J = 8.15Hz, 1H), 6.43 (s, 1H), 7.76 (d, J = 8.13Hz, 1H), 11.63 (s, 1H); *'P NMR
(DMSO-ds, 161.98 MHz) & (ppm) -7.33 (s, 1P); MS (ESI) m/z = 481 (MH)).

B

gul

2110

o[o

tBuOK NH,

CHC! | | I e
HsCN, RT

4 N Z N 4 N\
6-BEET-olleERE HILN Ny 24 XI( N NHy/CHOH HIK N
BzO O Br BzO o NN o BzO o NN il HO~_o NN

6Bz Tl GBz G 6Bz Tl HG G
A7 A48 Adg A50

Hy, Pd/C 7 T X 1) THF & tBuMgCl ? J 7 SN

2)A22a o. i
s o NN Y Yoo~ o N
RT o
HG CI @ HO &I

309 208ii

O~

3FHE 309 9 208iiE WS4 109 wEl Skt
3}shE A48:
I cl
74 ) N
BZO\&N _
Bzd bl

OLAEYER (7 mL/mmol) T 6-FZZ-7-0}o] 2 =-7Ho}A}FH (15.38 mmol)e] £do] AL Jlo] A4 X
B4 tert-PEAT (15.38 mol)E HHEAT WS £3

DE AT, W EHES FU E wWHAT. olojx, EgE

da, A5z A9 oe opaEolE 1
o ool BEAALG. RRES TAs AzeEoes
A At B oolwmE WA MAA 23% FEE S5

oy
4
o[N‘
mlo

- 141 -



[0790]
[0791]

[0792]
[0793]

[0794]

[0795]
[0796]

[0797]
[0798]

[0799]
[0800]

S=50dl 10-2001280

'H NMR (CDCl3, 400 MHz) & (ppm) 1.37 (s, 3H), 4.65 (dd, /= 3.88Hz 2
12.75Hz, 1H), 4.82-4.86 (m, 1H), 4.94 (dd, /= 2.81Hz 2 12.75Hz, 1H), 5.92 (d,J =
8.92Hz, 1H), 6.91 (s, 1H), 7.48-7.54 (m, 4H), 7.60-7.67 (m, 2H), 7.70 (s, 1H), 8.11-8.14 (m,
4H), 8.68 (s, 1H); MS (ESI) m/z = 652 (MH").

3}3HE A49:

BzO Cl
35 A48 (1.07 mmol)S HHE-F nvlo]doA] t]SA F 0.5M 2 Yo} &9 (20 mL/mmol) o &3jA|7]aL, Wk
< %é‘%% 110Col A 24A13F &9 witslith,  Whgo] AS X gholA T4t F 0.5M dEYol 89 (10
mL/mmol)E& H7FetaL, W EES gRUol 7AR 23] EAF L. 110ToAA e WHE 3d &, EES 7
& sloll FEAA =4 FFgE 2 FEHow HRIY IFEY EFES 539U, o 2 EFES T
Al AA glo] A1-8-3F ).
3}3HE A50

' NH,
74 / N
HO o .N _/
hodh

HO C
3}etE A49 (1.07 mmol)E HE-F ulo]dol A wers F 7N bR uo} & (30 mL) Fol &fr7)2, v EF
B Ao 8 F adtEgitt,. EFEES 7Y sl FF5AA £ SEES 589, o] £ FRES
aEzzde 2@ 22 gasia AddEe] Yewt. #7] & 28 FE3ta, #4 52 9948z, 94 C18
AzvtEIg e ofsl] AAste]l JHEI e F4 sFES WA LARA 74% 7 QEHADE TS5

o}

'H NMR (DMSO-ds, 400 MHz) & (ppm) 1.06 (s, 3H), 3.66-3.71 (m, 1H), 3.84-
3.93 (m, 2H), 4.18-4.21 (m, 1H), 5.38 (t, J = 4.70Hz, 1H), 5.87 (d, /= 6.07Hz, 1H), 6.56 (s,
1H), 6.73 (brs, 2H), 7.94 (s, 1H), 8.13 (s, 1H); MS (ESI) m/z = 425 (MH").

3}hetE 309:
NH2
// Sy
HO 0 N 7/
heosh
HO Gl
F s (25mL/mmo ) 2= A50 (0.79 mmol)e] &Me] ety (&b A 10%, 68mg)S H7bstoirh. w3 &3
%; HAstal (33 Aa/AA, oA 33 AFg/FA), F2 BT sto] Ao WAl wutalgitt, EgE
S Ao E9 JHEE Esﬂ O%TFH— ANES e s F

EAAY. = 3FES 24 C18 AZvEI
=
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[0801]
[0802]

[0803]
[0804]

[0805]

[0806]
[0807]

[0808]
[0809]

[0810]

[0811]

omn
J
Jm
Qﬂ

'H NMR (DMSO-ds, 400 MHz)  (ppm) 1.02 (s, 3H), 3.67-3.72 (m, 1H), 3.84-
3.93 (m, 2H), 4.19-4.23 (m, 1H), 5.27 (t, J = 4.68Hz, 1H), 5.84 (d, J = 5.98Hz, 1H), 6.59 (s,
1H), 6.60 (d, J = 3.70Hz, 1H), 7.08 (s, 2H), 7.59 (d, J = 3.70Hz, 1H), 8.07 (s, 1H); MS (EST)
m/z =299 (MH").

shehE 20811 (2F9] F-EdAlelddAl):

NH,
= (@] / N
o TS = h
\r \H/\H_E, o _
0 o)
HO Tl

SHEHE 208115 3HEHE 309 (0.30 mmol) Z5-E 32 17iic] thal 718 vkl o] el

208ii: 2 E YA AA1: WA 34 ; 'HNMR (MeOD, 400MHz): § (ppm) 1.16
(s, 3H), 1.22-1.25 (m, 6H), 1.33 (d, /= 7.04Hz, 3H), 3.89-3.97 (m, 1H), 4.28-4.33 (m, 2H),
4.48-4.53 (m, 1H), 4.63-4.68 (m, 1H), 4.95-5.02 (m, 1H), 6.66 (d, J = 3.73Hz, 1H), 6.76 (s,
1H), 7.20-7.42 (m, 6H), 8.14 (s, 1H); *'P NMR (MeOD, 161.98 MHz): & (ppm) 3.83 (s, 1P);
MS (ESI, EI") m/z = 568.3 (MH").

208ii: - E AR o)A AA 2: Wy w4 ; 'HNMR (MeOD, 400MHz): & (ppm) 1.17-
1.22 (m, 9H), 1.35 (d, J = 7.04Hz, 3H), 3.91-3.99 (m, 1H), 4.26-4.37 (m, 2H), 4.46-4.52 (m,
1H), 4.56-4.61 (m, 1H), 4.91-4.96 (m, 1H), 6.65 (d, J = 3.79Hz, 1H), 6.75 (s, 1H), 7.21-7.25
(m, 1H), 7.30-7.34 (m, 3H), 7.38-7.42 (m, 2H), 8.14 (s, 1H); *'P NMR (MeOD, 161.98
MHz): 8 (ppm) 3.67 (s, 1P); MS (ESI, E1") m/z = 568.3 (MH").

gke2 11
NH, NH,
= )
\N. 2 EtsSiH A
N BzO BF3-Et,0 BzO o} N‘N/)

_— =

_—
o ¢ cl CH,Cl,, -70°C — 0°C

OBz &l

= N
OBz Cl /S'\/\Sli/
A5 | A54
nBuLi, THF
78°C

NH3-CHZOH

R

HG &
305

313E 3052 Wk32] 110 whel skt
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[0812]

[0813]
[0814]

[0815]
[0816]

[0817]

[0818]

[0819]

[0820]

[0821]

S=50dl 10-2001280

THF (6.5 mL) & 7-B2R-322([2 1-f][1,2,4]Edo}x-4-olql (2.35 mmol)e] #E-H]| -78ColA nBuli
(2F ZF 2.5 (2.56 mmol)E A7k 308 ¥, 1,2-¥a-[(FR2ode)debd) o ere] g (2.49
mmol )& H7}sRth. 458 ZF . nBuli (2.56 mmol)E A7Fstgcl. F7F= 30 5, nBuli (2.56 mmol)E THA]
A7skA Tk, 308 3, THF (2 mL) & 33HE A5 (1.88 mmol)9] &d& AHrlsict. whg gﬁgg -78°C ol A
2A1ZY ok of2 & alo] wHkElItl. olMEAF (0.7 mL)S Z7}Ele] WhEE-S AAEtaL, o]ojA

NG %47}6}0%} EFES dE oAH I ER FE33L, 7] & AURA7IAL, AFsta, @Y shell w54
ATk, * A4S Aggt A 2y AoA mEeatEadel (89 CHCLL/CHO0H 0 — 10%)°] 3 HA st &
A SRbE S 53% TEE F5T.

MS (ESI) m/z = 522.89 (MH").

3}gHE AS4:

BzO

A o] 78T Ax vFEZEvE (20 mL)

3
st
d
=

= 53 (0.99 mmol)®] &°lell EtsSiH (3.96 mmol)E
7betar, ololA BR;Et.0 (1.98 mmol)E H7bstivt. Wbg &da& -78TelA 0TE 243t F¢b anksgict.

5, =2

()

Zdo] 34} EA8te] EtsSiH (3.96 mmol) 2 BFs-Et,0 (1.98 mmol)E thA] FH7beta, whg &3t
5 -10TCoA 0CRE 2417 ¢t 7FeEES a8k, £3ES 52 AHsta, 7] 55 12715, oqs)
AL, gk sl FEAFT. 2 BAS Ayt A 2 Ao aEetEade (S8 CHCL/CHO0H 0 — 10
%ol o3l FAste] FEgA ) iy

p=]
H=

N
mlo

i
2

A

o

o,
ot

73% TEE FEIFAT.
MS (ESI) m/z = 507.2 (MH").

3}3HE 305:

313t 3052 33E A54 (0.604 mmol)EH-E] 3}etE 3010 thal 7A@ wpeh 2ol FAegy. = 24S
RP18 ZZwlE g T o] o]ojr AHA-E HPLCOl <& AAste] &4 s3ES WA Fuzr $5318).

'H NMR (McOD, 400MHz) & (ppm) 1.28 (s, 3H), 3.82-3.86 (m, 1H), 3.97-4.0 (m,
1H), 4.03-4.07 (m, 1H), 4.11-4.14 (m, 1H), 6.04 (s, 1H), 6.87-6.90 (m, 2H), 7.81 (s, 1H); MS
(EST) m/z =299 (MH").
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S=50dl 10-2001280

[0822] uLe-2 12
FCl R g FoNH2
J =N / SN
BzO o Br N ) BZO\@N N HO 0. NN
m N NH3-CH5OH U
5Bz &l KOH, CH,CN 3B &l WG &l
TDA-1
A7 A56 303
F NHy
1) tBuMgCl (THF % 1M) _ SN
2) A22a o, 1% 7 1 y
3) DMSO N—P-0 o. NN
TRy
@ HG &
207ii
[0823]
[0824] 3HeHE 303 2 207118 WhE-) 12 whEl A
[0825] 33t A56:
Cl
a =N
BZO: _CI
[0826]
[0827] OFAEUEH (140 ml) 3 4-F22-5-ZF 029 22([2,3-d]Fg7d (11.66 mmol), FAEZHF (40 mmol) 2
Efa[2-(2-HEANAEA)oE ol (TDA-1)(3.50 mmol)e] &NS ALo|x 158 FoF Wttt olAEY
EY (40 pL) F 3FE A7 (15.16 mmol)] &AE A eoA] A slol Arlsla, e EFES k) wykshyl
o oMAEYUE™ (200 mL)S FH7behaL, % E}ES A, AFHES Y S wF5A712, At
A 28 A4 ZErE2#Y (CHCL/CHOH 0 — 10%)°] o) AAste] B4d 24 3385 oAz 23%
FEE F53A.
[0828] MS (ESI) m/z = 567.3 (MNa").
[0829] 3}etE 303:
F NH2
N
HO C
[0830]
[0831] 3% 3038 3EE AS6 (2.57 mmol) CEZRE] 3E 3020 dis] Z1AE wiel o] AT, FHFA F,
Z BAE RPI8 ARvtEI T s A AActe] ZA gtES WA A RA 52% FEE FEAC
"H NMR (DMSO-ds, 400MHz) & (ppm) 1.07 (s, 3H), 3.66-3.71 (m, 1H), 3.84-
3.92 (m, 2H), 4.18 (dd, J=5.71Hz 2 8.84Hz, 1H), 5.36-5.38 (m, 1H), 5.86 (d, /= 5.71Hz,
1H), 6.62 (d, J = 1.26Hz, 1H), 7.08 (brs, 2H), 7.61 (d, J = 1.44Hz, 1H), 8.09 (s, 1H); “°F
(0832] NMR (DMSO-dy, 376.5 MHz) & (ppm) -166.64 (1F); MS (ESI) m/z =317 (MH").
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S=50dl 10-2001280

[0833] 31eHE 20711 (2% 9 P-F-EAA o)A A):
F NH;
~
0 7 N
11
7

[0834]

[0835] SFE 207112 3E 303 (1 mmol) S EHE Awrz wbd Jo 7)AlE vlel Zo] AT, o] w2 A
HHS-E2] HI7ME 0CAA Assta, s3HE A22a 15% $-o DMSOE X 71sk3itt.

o

207ii P-BE QA1 AAL: WA 74 ; 6% & ; "HNMR (DMSO-ds, 400MHz)
8 (ppm) 1.09-1.13 (m, 9H), 1.19 (d, J = 7.08Hz, 3H), 3.70-3.80 (m, 1H), 4.11-4.18 (m, 2H),
4.30-4.35 (m, 1H), 4.41-4.45 (m, 1H), 4.81 (2% 4 ,J=6.26Hz, 1H), 6.11 (dd, J =
10.13Hz 2 13.18Hz, 1H), 6.18 (brs, 1H), 6.69 (s, 1H), 7.12 (brs, 2H), 7.14-7.21 (m, 4H),
7.33-7.37 (m, 2H), 8.11 (s, 1H); “F NMR (DMSO-d;, 376.5 MHz) & (ppm) -165.79 (s, 1F);
(0836] *'p NMR (DMSO-ds, 161.98 MHz) & (ppm) 3.67 (s, 1P); MS (ESI) m/z = 586.29 (MH").

207ii P-5-EAA | AA 2: WA 14 ; 7% F& ; 'H NMR (DMSO-ds, 400MHz)
& (ppm) 1.08-1.12 (m, 9H), 1.21 (d, J = 7.07Hz, 3H), 3.76-3.86 (m, 1H), 4.07-4.11 (m, 1H),
4.19-4.23 (m, 1H), 4.28-4.33 (m, 1H), 4.37-4.42 (m, 1H), 4.80 (2% A, J = 6.22Hz, 1H),

6.06 (dd,.J=10.15Hz 2 12.97Hz, 1H), 6.11 (brs, 1H), 6.67 (s, 1H), 7.10 (brs, 2H), 7.15-
7.24 (m, 4H), 7.34-7.38 (m, 2H), 8.10 (s, 1H); ’F NMR (DMSO-d;, 376.5 MHz) & (ppm) -
166 (s, 1F); *'P NMR (DMSO-ds, 161.98 MHz) & (ppm) 3.79 (s, 1P); MS (ESI) m/z= 586.29
[0837] (MH?).
[0838] omkA Wb L

[0839] at7] Hakg ol &ate SFE 401-4118 TS5t
[0840] ukg-2] 13

1 FaA 2EA
|I:I7
CH;0—P—0CH
S s Nt Q% %

o o
HO\@u 7] OCH, o E’\O’g\O' fxo/\@u 7]
o " OH

2) POCl5

T
O
ov
T
O
o

401-411
3) BuzN, PPi
[0841]

[0842]

=
il

AOAIE (100 mg)E ZtxzolA AF sl A ARAAT. EHEIAHOE (1.9 ml)
(100 mg)E ZEoh=Fol| #Hrbskar, W stofl  wmwkelar, Wz 9|

THE SAEs (45 pl)E FHUbstar = FAIZIA AL 4AIZE 59t L
2 (0.32 ml) ¥ EgFdolnl FZEAFO|E (DWF F 4.0 mDE H®71sbar, W
F7HE 450 S WNHEEF ST WEES Ef HZF2HYo]E (0.5 M, 20 ml) 2
|ulE 2 st FAHT. 2 EEE E 10 nl Fol , Al3}e ~(Sephadex) DEAE A-25
ARgEFe] 20 M E@]&-HCl (pH 7.0) & $=H Hl2 AAskL (~0.4 M NaClellA
2Ho]EFL &]9), (18 Zy AolA 2zt

e
3
ot
e
o

1)
B

(
i

ofo uw, o

2l

[e)

O
o I
o = fo
do g ™
1= N

il
t
o

2

ST AU

o
>,
N
=

g oo > N ox om
7

L

=

=

>

o

2

ot

U

(Mo 2 N (M oL 0 &
Hlomo O X o > ot
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[0843]

[0844]

[0846]

3}gHE 402:

NH
3EtsNH*

2

!
9 o o YPS
JID\I?

[
. ..P
0717

Po (0]
o"1 0
0 H

[0847]

e

[0848] MS (EST) m/z = 514.0 (MH").

[0849] sh3hE 405:

3EtsNH*

P

O~ O OH
[0850]

HO Cl

[0851] F-2 314 ; MS (ESI) m/z = 554.0 (MH).

[0852] sh3HE 406:

NH,
3EtsNH*

, / o /ﬁ
O71T071T071N0
o O OH \
[0853]

[0854] MS (ESI) m/z = 538.0 (MH").

[0855] 3h3h= 403:

[0856]

[0857] A 7 A]; MS (ESI) m/z = 537.0 (MH").
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[0858]

[0859]

[0860]
[0861]

[0862]

[0863]
[0864]

[0865]

[0866]
[0867]

[0868]

[0869]
[0870]

[0871]

[0872]

s}3tE 407
. NH,
3EtsNH* ~N
7 | )
0O 0 o© NN
LB B A0
07107t o7To
OH \__/
HO  Cl

Wl &) Bek: MS (ESI) m/z = 572.0 (MH).

sh3HE 410:

3EtNH"
0O O O | /T\\H
" " n
“0-F-0-F-o-F-o O N
0" O OH

W A4, MS (ESI) m/z=529.0 (MH).

358 411:
0
F
3EtsNH* \ﬁNH
§ 9 9 N’L°0
___P__P___P. o]
O"1 071 071 0
O~ 0 OH

HO &I

FA4 3A; MS (ESI) m/z = 533.0 (MH).

3}5HE 408:
NH
3EtsNH* 2
N
2 o0 ool
0-~0-~0-7~0 0
0~ O~ OH

HO cl

) 8] 13]; MS (ESI) m/z = 528.0 (MH).
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[0873]

[0874]

[0875]
[0876]

[0877]
[0878]

[0879]

[0880]
[0881]

[0882]
[0883]

[0884]
[0885]

SEE3 10-2001280
3FEHE 409:

3EtsNH* F
e 2 9 TX

O—Ps O’P\Ofpso (0] N 6]
o~ O_ OH

W 1A ; MS (ESI) m/z = 532.0 (MH)).

(e}
W82 14
0
al /\OJ\CI 1) CDI, DMF i
H” o} 2) 2 EREN TS
y )y )E-Eoﬂd— dl o NK)LH/S\/\OH
oH  NaOH, H0 o OH =4 H
HaN N o}
e AG4
© A63
o
dﬁ It g
o c o H/\%/S\/\o/ oo
EtsN, DCM 0 H

¥ H
N o
[e] o o%j O%N
HN 1l N—Z (l:l) Y
a1 o0 PRCHzNHa, CCly L N
(o 4 /\(_i Et;N, DCM o7 o/\C)—i
RT s NH

N
HO/\G—Z PivCI, 8] | | A5 S L -
o —_— Y
\ j/&o A66 HO Gl o WS &
HG T 51
NH 0y _NH

301 O,

X )4
r r
4= EA 7R R ol w=)-2 2-t] W& -H-ekal (A63):
H0 30 ml & 4-o}nx=-2 2-tjWeREeli} ez F2elol= (14.91 mmol) 2 NaOH (29.83 mmol)e] £HS AL

oA ks, H0 15 mL % NaOH (14.91 mmol)e] &9 4 & S22 X Ed|o]E (14.91 mmol)E 0TColA
= oF wuksla, TEZE2WE (30 nL) o2 Al

whg Eggel BAG A7bsnh. e ERTL 0TIA 147 F
Aotk 24 FL 0TI washn, M0 e £48 pi 2244 AARA.  EHES B0
FEHA, §7] & NaS0 A AEAAT, Clsa, GG sl FEAA BA HFES A dwA

'H NMR (CDClLs, 400 MHz) & (ppm) 1.21-1.28 (m, 9H), 1.78-1.82 (m, 2H), 3.21-
3.26 (m, 2H), 4.10-4.15 (m, 2H), 10.96 (brs, 1H).

S-(2-3|=FA0 ") 4-(FAIZFE R ol )-2, 2-T] v e - EE] Qo o] E (A64):

O

O

DMF (ImL/mmol) & 3}3+E A63 (14.76 mmol)e] 8ol A 3Slo] A4 CDI (19.2 mmol)E H7Fekld. HE
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[0886]
[0887]

[0888]
[0889]

[0890]
[0891]

[0892]
[0893]

[0894]

S=50dl 10-2001280

ZIES A% EZq (5uL/mmol) L 2-WEFZEELE (19.2 mmol)LS 0T A
ks &3

KN
S
VS

T3 et
47yskaL, 2 Ao A vl aRkeklth. e S NalC0,0] ¥3p §olow F3pA7]aL, Hazzr|
g (2x100mL) &2 F=E3Avk. 7] & ARA7IAL, oFstar, @t st s5ARG. = =de Ayt A
el olld AzmEIY] (&89 CHLL/CHOH 0 — 10%)ol] o AFAlste] 54 3dEs 74 Ld=2A

36% TE= F53A.

'H NMR (CDCls, 400 MHz) & (ppm) 1.20-1.26 (m, 9H), 1.82-1.86 (m, 2H), 2.59
(brs, 1H), 3.08 (t,J = 5.78Hz, 2H), 3.13-3.18 (m, 2H), 3.76 (t, J= 5.77Hz, 2H), 4.07-4.14
(m, 2H), 4.75 (brs, 1H).

3}gHE A6GS:

A2 el 0CollA F HEz=dd (50 mL) < 3hghe A64 (1.90 mmol) R EtN (7.59 mmol)e] &l 2

off Ax B vERdet (7 al) F 2-F22-1,3,2-1F0SAE AT U-4-2 (2.85 mmol)Y] £HE 3089
A Hristoict. W EFES Ao HA wels TEAB (20 mL)A LN S HrFeich. #71 5

& A7t A 2R Aol ARvtEady] (&8l
=24 setes N nARA 78 FEE F53)
At
'"HNMR (CDCLs, 400 MHz) & (ppm) 1.19-1.25 (m, 3H), 1.24 (s, 6H), 1.33 (t, ./ =
7.34Hz, 9H), 1.80-1.84 (m, 2H), 3.05 (q, J =7.33Hz, 6H), 3.14 (t,J = 6.40Hz, 4H), 3.4 (s,

1H), 3.92-3.97 (m, 2H), 4.08 (q, J = 7.04Hz, 2H), 5.31 (brs, 1H), 6.1 (s, 0.5H), 7.64 (s, 0.5H);
*'P NMR (CDCl3, 161.98 MHz) & (ppm) 4.31 (s, 1P).

3}HE A66:

0
£ <
0 0
—/ N o—F 7 NH
H o

HO Cl
A 3l 0ColA ey (10mL/mmol) = 3F3HE 301 (0.97 mmol) = 3}3HE A65 (1.26 mmol)e] &He] 3wt
2d F2Fol= (1.94 mmol)E H7tsltt. W EFES 0TAA 147 Sk wdksldck. NHICl (35 mL) <]
L9 WS HUEAT. A4 TS EtOAcE FE3ha, 3 f7] TS MgS0, dellAl HdxzA7)a, oista,
& el FHA1713, BRI SEAA, 54 ES QYd2A AFH FEE S5

MS (ESI) m/z = 586.2 (MH").

- 150 -



[0895]

[0896]
[0897]

[0898]
[0899]
[0900]

[0901]

[0902]

[0903]

[0904]

[0905]

S=50dl 10-2001280

A4 sl gEZ2 9 e (10mL/mmol) & 3F&HE A66 (0.97 mmol)2] &Nl wldolwl (4.85 mmol) % EtsN (5.82
mmol)S FH7FelYk.  CCly (10mL/mmol)E H7}slar, ¥b§g EFES A-2d4 4A17F &<t witsolty,  Su&

AAstL, = =de A7t A el AzvtEadd (Sl CHLl/CH0H 0 — 5%l oJs gAlste] 252

'H NMR (DMSO-d, 400MHz): & (ppm) 1.12 (t, J = 7.08Hz, 3H), 1.15 (s, 6H),
1.41 (s, 3H), 1.65-1.69 (m, 2H), 2.87-2.93 (m, 2H), 3.06 (t, J = 6.45Hz, 2H), 3.83-4.06 (m,
8H), 4.11-4.17 (m, 1H), 4.23-4.30 (m, 1H), 5.53-5.56 (m, 1H), 5.75 (s, 2H), 6.11-6.15 (m,
1H), 6.25 (s, 1H), 6.96-7.01 (m, 1H), 7.19-7.24 (m, 1H), 7.27-7.34 (m, 4H), 7.59-7.66 (m,
1H); *'P NMR (DMSO-d;, 161.98 MHz) & (ppm) 9.69 (s, 0.15P), 10.02 (s, 0.85P); . MS
(ESI) m/z = 691.24 (MH").

Al 2

NE Edgssols gee A% SRS AR KV ZameAel ta oA 2o oja) wE A4
o= AT, o2 65 kDa HCV #7443 1b NS5B @& meeit uheejo} o &

SOV Eeiehal 2L19) A=A we ohulete]l A4S JRDE A4S, oY FARY b v
% $282T EAWOIE FAShs vl B O £ad 24 A4 Ager] el BaNsn 4

4 84 AR o[ Pl-EAH FEULE =9 Eﬂ%’-iio}*ﬂE*&—%‘ﬁ*ﬁ, 2R B B3t Z7

= =
o Ad sgEe qA adsE ALY, A ZeveA 2 34 RNA FES Ry s B
A

&,
0,
ul

o H

PR
xct
ol
32
g‘ o
3
oo
i
o
w
(&)
@)
2
2
N}
>
N
oft
rO
rO
ﬁ o
B
el
ol
32
)

[1110 ok
o,
>

L Al
£
T
oo
1
i
T
i)
1o,
&
2
>

Ho}zﬂ A28k
XL EXLfit) AXEOE o] &3le] A=
=

ARZ F 19 AFst.

ol
R
12
2
o
o
=2
A&
2 Jut
ol T
Ormr' oL
o
ol
Qo
38
oo O

g Fael qYFosA Y TR oA BYL A4
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[0906]

[0907]
[0908]
[0909]
[0910]
[0911]

[0912]

[0913]

[0914]

S=50dl 10-2001280

E 1 - HOV ZEi Al a4 84

Sae o33 S282T
1Cs) (uM) 1Csy (uM)

401 -+ -+
402 ++ ND
403 +++ 4+
404 + +
405 +++ -+
406 ++++ +++
407 +++ -+
408 +++ ND
409 +++ ND
410 o+ ND
411 +++ ND

TND = AREA g

[C5o8 3}71¢}F o] A3t}

< 250 nM, 250 M < A+ < 1 uM, 1 gM <+ < 10 gM 2 + > 10 uM.
Al 3

HOV &8 34

HOV #4248 1b dZ22 2 FAAA 22 FHAAE BHFss luh-7-%d AEF (Zlue)E 10% Blof 4
g3, 2 mM SFEHA(GlutaMAX), 1% MEM B]Z<= obm]x=Ak, 100 IU/mL #lUAH, 100 pg/ml ~EZEnto]Al
2 0.5 mg/mL AIVIE] A (Geneticin)® (G418)o. 2 HF3F EWlz WY olF wix] (DMEM)oA] A AT, &%
e ARS 9], AES 50 pLe B3 = 49 7.5 x 107) AEZ 96-2 Zao]Ee] A", 37C/5% C0,
oAl Afte|o] sttt oFE NS 2X YNOoEA Huh-7 8IA| Foll AMEo] Azt ol e YN

Bl 10702] 3712 5uf A &S (4188 $H-3FA] & DMEM oA AZ3FATE. Zlue AEE A
BAIZE Fell, k& 3|A4E 50 ulE 29e] ZeolEd HUlgems ofE AeE Al of =
=100 puM WA 0.0000512 pM HGT.  o]olA, MFEE 37C/5% COolA AFH|o) APt Terd o=,

Kol

=

eSS 27 F= (1 pM 2 10 p)old AR, BE Ao, Huh-7 (HV dZ28EL BH3A &=
Aol A dizve 988 3. AFFuHlolA 72A)7F o, HiglEo] FEA|F Ao 2|3 5'-EFQ R FA]H
o] SANZFo TN OB TdA-AEA3L So WEE Fpe] At & HCV EAle dAE SAHISA

A

ok olE H8l, 7HEAl FEEA uiAE SHClERSH AT, A-2Z(0NE-glo) FAIFEAl A Aok
HE 7 de Hrlsiditt. EHEE A2olA 38 5 F=EHA
A4 (A2 AW (Perkin Elmer)) “golA 700 nm 2

t}, mpo]aEAZTE A (Microsoft Excel) % XLYE 4.1 AZES]
2HE S &% g FHORRE ECG whg AT 2719 1

o=, 272 1 uM 2 10 uMlA Y A 9=A THEYT}.

;O

o

Axsd F7ke Adl, Zlue AIEE 2 718 wkek e sighe 2 Aelsta, 7z Aol 34 & 20 ulE
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[0915]

[0916]

[0917]

Arhgom Aeole
BUEgag.  olojA,

7] (370 ADelA 747} 560 2 590 el o17] B WE wpge ALgshe] Zelol=
s, vholARAXE o4 % XLIE 4.1 AZESClE AHgete] 0y e A

THEA A7

al7] & 20 AAE 3}

=HolEE 4

FES o 71A

= 3N

3T

=

-EF(CellTiter-Blue) A¥ AEE 7AA (Z=Z97HPromega) )< A

5ot 37°C/5% CO oA <15FHol A

92 Ao e 2439,

¥ 2 - HCOV #2892 84
HCV H &&= HCV #H & &
S R=E 3E Iz
SHE B= ECs CCs HeE 3 ECs CCyx
= 17 FFE 17ii
++ + ++ +
HuelFol A 1 FEYA A2
313 21ii
P-FEYA ] AA + +
3=
& 21ii 3 3HE 21ii
+ + + +
FEAA I AA 1 FEYA|HAA 2
FFE 37 I3EE 37
++ + ++ +
FEAA ] AA 1 FEYA|AA 2
EE 40i
+ +
FEYA )G AA 1
SFE 40ii AFE 40ii
++ + -+ +
FEAA ) AA 1 FEYA | AA 2
35 42ii
-+ +
Gd FEY A AA
SFE 43ii FAFE 43ii
+++ + +++ +
FEAAIFAA 1 FEYA A2
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[0918]

[0919]
[0920]

HCV # &332

HCV H &8 &

8 3 e Az
e Bz ECs CCay SHuE ECs CCsy
U 46 R + ﬂf zﬂpﬁ]S; A 9 Ean +
P_H_E_o ) o] A Al ﬂ [}
EORERELEEE) T s
39E 54 838 56ii
H B O]z 3 A * * *
@Y REYA P AA FEAANGAA 1
3EE 60
+ +
FEAAFAA 1
&5 61 3}EE 61
- + RS +
F2AAHAA 1 FEYA | AA2
S5 70 i i H%E 72 X X
P_tl _E_o A o]l A1 Al A ©
Sy 2R Al G LA N ‘g; e
s 72 SEE 72
+ + + +
FEQAAIGAA 1 F-20A 01 A A 2
3E 77ii 332 770
++ + +++ +
FE2AAAA 1 FE2AAIZAA 2
3HEE 79ii +H+ + SHerE 201 B +
@Y REYA | AA
3= 93 I3EE 93
++ + ++ +
FEQAA G AA 1 FEAA 1A A 2
EE 95 IEE 95
+++ + +++ +
FEYAGEA 1 F-2A 1A A 2
EE 2021 3§HE 202i
++ + -+ +
F2AAHAA 1 FEYA | FAA2
3 E 202ii 3 HE 202ii
- + -+ +
FEQAAGAA 1 F-2AA 1 AA 2
2 3HE 203ii & 203ii
+++ + ++ +
FEAAFAA 1 F-2dA 018 A A 2
EE 204ii ++ + BHEHE 204ii T+ +
mrosodAA 1 FEYA | FAA2
3EE 2051 A= 2051
++ + +++ +
F2AAAA 1 FE2AAIZAA 2
33E 207ii 3 EE 207
+ + + +
FEQAGAA 1 FEYA | FAA2

3EE F2

HCV #HZE

e A=

HCV P&

ECs CCs §]- ECs CCs
BEE 208ii 335 208ii
+ + + +
FEAAIGAA 1 FEAA G AA 2
55 301 + + 3EE 302 + +
S 303 + + SEE 304 + +
FFE 305 + + FFE 306 + +

ECs0

S5k gol Aok
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SS=50dl 10-2001280

[0921] H++ < 250 oM, 250 oM < 4+ < 1 pM, 1 pM <+ < 10 uM 2 +> 10 uM

[0922] CCso 3719k o] AlF3s3ith:

[0923] ++ < 50 pM, +>50 uM

[0924] 24 4

[0925] rdAd HA

[0926] ofol: HLM = RIZF 7F whe]a =<5 HIM = 1%F & who]a 2<%, WBLH = A% Hd; SGF = <1F A; SIF = 1%
g,

[0927] Q1e flo =gl bgA Al B Aaeld S A7 et /e 9 ® NS ml= ok USP291
A2} (www.pharmacopeia.cn/v29240/usp29nf24s0_rislsl26.html)ol wa} A =x&Hch. 22 AF s (F

X

F E% 100 pl)S 37Tl 243 ok AAE A FollM 2= Qlitwloldstaltt. WEE 200 pl

oHEYE-R AMAPstil, 30x &k wEHAIskL, o]o]A 10 e/t 16100 x g2 4wt NS C-

18 2 Aol Ao HPLCSE 252 nmell A o] UV Aol )8 2Aekich. AF 8ufel SGF EE S g

AE BRtES dTEgeRA A0 Al AES At Qlitwlol A $of AJF EhehEe)

shgtee] obgAdS AAsta, Ao Al dFE w3 wHe) HAERA Adsigit. A
O

[0928] A4 Qe A BETAZA KEDIAE b A4 A7 A (2-8TAH WA npHgde 9%
79 ollel ALgIDOIA Y Bl NS ARsdTh. AWe Azkel Aol dal 33w

o} o=z s
ATk, 37ColA 10 - 15% FoF on-clFHo] a3t AdS 0.5 pMel HAF vE2 9a) A 3gEo g0
0.5

2 Z3eta, 30x st Esig. 13 (0, , 1@ 2470k}, 3] 50-ul BEHAES U BE (1A

EYUEY F Jl2XEH = 500 ng/mL) Y Wy &4 200 pL (Z4ZH) ek getiet. AEE 30% FoF EEAE T,

oo 58 E<¢F 16100 x g2 FAEYSIATF. AAH NS LC-NS/MSel oa] EA ik, A e of ui &
EH:.

o NS 3T WA HE A, A7) HE Algsle] WEgE AlY FEE WHAES 747t A|Hd dE] A
Arekdek. AdE 7] 3 3¢l AlEskiTh.

[0929] F A mpolaREFo A9 P AlE FRHES S A 3 E G mlolARFA A o] mEY 2
) 2=z ARk, AFulold +=A (100 mM AAZF, pH 7.4, 5 mM MgCl, 2 0.1 mM EDTA) =] &Er

A EHE 2 2 A vlolawd whald (1.0 mg/mL)S DMSO & 10 mM 9Ho2RE e 10 pMe Al 3=
SHA| 37°Col A 58 FoF ou|AdFHo] st (HF DMSO ¥5+= 0.1%%9S); NADPH (3 mM HF %) H7lsld]

WS JNAIEEATE. B AT (0 2 60%)ell, 0.1 mL WES FH3slaL, 4 TuH A & (WP BEozA
500 ng/mL ZFEREIEE FHehe oAEUE-) Y 7t o wkeE FAAZAL. HMES 30
@oh olo] A 10% &<+ 16000 x g& AAE et A 100 pL= 100 pL SHFF7} dn)

-4 EeolER &7|a, &3 ol LC-MS/MSel o3 A8kt AlE SgHE o iy 2 NS 93 WA

vl Aldbskar, 37 Hl% AREEEe] 60%el AA WEglE Y SEE HAES Atsdct. ol Al
24 %483 A3= & 30 JeERAQIT
[0930] ¥ 3 - A (dollE HAER H9)
A% A 8 355 37 S5 40ii 35 40ii 3¢E 40i A= 40i
EEQANAA 2 | FEYANGAA 2| REDANAAA 1| ZELGANAAA 1| FELANNAA 2
SGF -+ -+ ND? ND ND
SIF -+ + ND ND ND
WB_ Q17+
(37°C; 2 hr) ND +H ND ND ND
HLM (1 hr) ND ++ + + E
HIM (1 hr) ND ++++ +++ +++ ++++
[0931]
[0932] TND = AREA e
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[0933]
[0934]
[0935]

[0936]

[0937]

[0938]

[0939]

[0940]

[0941]

[0942]

[0943]

[0944]

S550dl 10-2001280

ol

s

HAEE the7 o] AFsIFTh: + < 25% < ++ < 50% < ++H < 75% < ++++

AE
AAld 5
Ik

Huh-7 AlZo el &4 diabZe WEe g A4, Huh-7 AlEE 27 24, 48 2 72713 A& 98 6 4 &
YolEo] A 80, 40 L 2097 AFE =2 1 gL Wi WX (FRIA, L-Z2eh 2 W28 AUES, 10%
FBS, 100 IU/mL #UA™, 100 pg/ml 2EIErto]Al, 2 mil FFEI2, 1% MEM HIE5 opv]:mits ks
DMEM) el Zelolgatqict. Zelolddt AxE ArlolElolA] 37TA whAl d5fu|ol sttt

e 9 ol AF BEES DS F ANoRRE 37CR ulg FeA7l AN Wk wjx] Fo] 20 pMz 3
Aetal, 1 mLe] €9/4E& Axel Hrbsisick. 49 HF oA 9= 2.0 mlla, 4 F A IFE sEE
10 pMellar, #HF DMSO FXE+ 0.1%1Th.

O

ml, W PBSE 23] AlHarArt.

24, 48 T T2AIZF Fof ) WiAE A ) 2

wpxj ek HFH] ol BE PBSE ZA2HA AlASE, F& &9 (U 70% WEE) 1.0 nLE MUY, &4
OEE wEldE, ZElxy ZHoE AW, aa vA IEEEeR dud] 9, AXY yEES 2447 F
QF —20ColA FZ3}8IT.

24X 3F Fof, FEES T2 vlo|ARF2 FHRZ H)a, dZ4E AENE FF7] oA AxA

7
Bt 16,000 x g= FAEE ST, A Ao
4 ng/nl HZE FE)S LC-MS/MS EA4 i

Aﬂm

tlo
f
e

00 pl)S 96 4 ZFolER §7|a, i ¥F

| = S P X&%%% HPLC-S589 & 250 pl& A48k, 10
1
EEH A7 ekt

oFol: FHH = A4 13F ZFAIE; Ms = vh$-22; MsH = A4 vl 7HA|

U2} A A ] B4 diAFE] WEol tigh Ay AA A F mpg-x AR FHOIEE E& Aol d4
ok WiRE AASA, AE W uiA (AYUAL-A~ELDEnto|al 1% L-ZFEM, 1% Ed-Ed -4
A% 2 0.1 puM UAveEocr ®BE3 g EWilliam's E) (¥ E=EA(Invitrogen)) EX E2YLE
(Torpedo) @AA| = H3E AW EZ GRO(Invitro GRO) HI ®iA] (A 2=(Celsis))Z thASIATE. AEE 37T

ol 1ol el whA) ol wiek ¥ wlAe] =g AT,

AAE AFHIOIAE 0.5 mL HAIE wig WA/ D (QZFe] A5 80 A/ B whg-20] Ag- 50RHH A2/
45 12 4 ZHolE, eH#ol S, Fehd ZE) HF R FPA. A lFHlolAd A EZEE
W F wiAE AASEL, DNSO & A e=RE ] 10 uMe] AF shgh=s $Hrshs 37CE ve 7F2A12 AAHE
WA 2 gAY (HF DNSO =+ 0.1%%05).  ZHzhel 54 A, AFulold wiAE AAs AL, A
9FS 2AzEA WY PBSE 23] AlFElh. whAE AlE Fel, RE PBSE HAAFA AAGL, FE &
of (W 70% WIEHE/30% ) 1.0 nLE H7FEITh. AEES Foljulo] & g Fo] Ay, 2 2
29 vlolARF2 FHE 7|3, AZY WEES A -20TCoA FE83

i

vy @ gk o, 108 F<F 16,000 x g2 ARSI ME HHS AAG o
olofA, W7be AMEYNE 57 AHgstel delgle BES AXAAT. Ax FEEL WLC-SHY
1000 pL2 A48k, 1048 B9k 16,000 x g2 AR Aol B (27 100 nl)< 96 2 F
golER &7|al, Wi BF (4 ng/nl AF FE)S LCUS/AS BA1S 93 Ui 55 (1S)e2x H7tsigin

oot
o
HU
X
kel
e
o M
il
tlo
N
=
)
3%

1ol A HL 17k A tE] 6, 24 L 48A)1ZFo| YA, mF-2 ZRA|ES] TS 1, 4, 8, 12 9 24A|7to
vk, AFE s F 49 AT
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[0945]

[0946]
[0947]
[0948]
[0949]
[0950]
[0951]
[0952]

[0953]

[0954]

[0955]

S550dl 10-2001280

E 4 - Huh-7 AXZ 2 Az A &4 tiaEe A

N o -~ - ~

s = -5 X _F

5 0 3 o 3w 3 S %

AX L oo e 0o oo

R Gl s s R

B o 7 o X 7 E % ot

T | i i o

+ - o+ - -

Huh-7 TP Cax
(pmol/nﬂ’nill ND? e +H++ ND ND
LES)

I e R B
i I e I I
l-l(l;g_ﬁr-)rwp ND ++++ +++ ND ND

Huh-7 TP AUC
(pmol.hr/zmill ND ++++ ++++ ND ND

MAxE)
FHH TP AUC
(pmol.hr/zmill +++ ++++ ND ND ND
LES)
FHH TP Crax
(pmol/nﬂ’nill ++ ++++ ND ND ND
HXE)

FHH TP (6 hr)’ BLD® S ND ND ND
FHWJF(24 . s b . 0
FHHh'rI')I? (48 . ot ND D -

MsH AUC
(pmol.hr/zmill ++++ ++++ ND 4+ et
AX)
MsH Cax
(pmol/mill ++++ +++ ND ++++ +++
LES)

9ol i TSa o] Al TEAT: + < 15 < H < 50 < +++ < 100 < ++++

23 s gy 2ol AFEUTt: + < 150 < ++ < 500 < +++ < 1500 < +++

(D1 kgl ale] wel AT £ ¥ @F FEAoAs @ 7 Exxoasose] okEal
oo}t Ms = vh9-22; TP = EgE2uo]E,

PEG 200 & 10 mg/kg (&% %9
otk subEe] wAYH =

gubele) SEERE Ad 97 Y
oo Ax ol A% B4 AAE AHEe

5 mL/kg) el FFE 19 T
e 48 %2 1 ol

o
e}
o
(e
=
S .
o
(o3
o
X
i
i

Nk B A 8 R2E5S 98, e 9% _E(.a
HOEE A 8o 20 pLE AYsiglnh. EEA 2 dAREE Foll, HE FEE S00uLE RS EHoER
S71aL, ~28TColA N, 3l AZA7|aL, & F 0.2% FA 75 plL= A4 o}Fto}a (Aquasil) C18 Z+&
ol = B oMHEUER T 0.20 5] 7l AIAHE ARESte] FEES ARvEEIYEIY. BE
o] 223 o] (Turbo Ionspray)® <SlEJFHo]27F 1] MDS Abe] (DS Sciex) APIS000 7ol ol R=e]
e A% SRS & 2 es dEsta AEstedlt. BA W= vk dAelA] 0.500 (LLOQ)

oL
ol
=25
32
i)

__]_L
:]l
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[0956]

[0957]

[0958]

[0959]

==03dl 10-2001280

Olﬂ

A 200 ng/mLA T},

ZF AMEE LC-MS/MSel 93] &4 F wEUAE EF XA EY s

S 4X F399] 0.95 N ESEZZ2MHEA (TCAHLZ (E5 AollA) d23)

7hek thg, 20% AR RE fdow %
c})j\

-

715 % = S 3k X >= E = T -+ = s

sk ok ZZ] AMZ o ok3l Lo i A A SPE)°l <&l F=3} > G, g=ds A
i 6}‘ ] = , o= = =
~ B ———;ol L}(Luna) NHz 5a }E}C]}‘i = 7<J o]’

&

°} =
WAL TS, AT R 3 LC-MS/MS AlAE] Aol a3t
? F (1mM — 20 mM % pH 8.0 — pH 10.0)2] Fu] A|x=El& AE
Zgol® EFHolA7F FHlE API4000 Aol A ol wm=¢o] wly Az
deFstsoict. R

T 5 - vk WY 8 2 ke sele
Ms 8% Ms 8%
ER RBALAE Cpuliradons auc| VST TP Ms 7+ TP
(1pmol/kg N A 8] | (1pmolkgol g | Cmax (1pmolkg - AUC (1pmolkg
- pmol/mL)" pmoLhr/mLy. | 141°) pmolg)! [141¢] pmolhr/g)”
S EE 17
EAA]ZAA 1 ND ND BLQ BLQ
- 17ii
HEEAA)GEAA 2 ND ND BLQ BLQ
EE 37
FEAANHEA 1 tH +H+ i e
33HE 37
l"j——E-?:] ﬂ] o] /13 é_] iﬂ 2 +++ +++ ++++ ++++
& 38ii
FEYANEEA1 + +H+ + N
35 38ii
HHAF oA 2 -+ -+ T +++
3= 40ii
QAo HEA 1 T ++ it i
3= 40ii
FEAANHEA 2 A +H+ ++ s
3= 40i
—‘F,'—-E-CQ ﬂ] o] }.3 ;‘5:_] ﬂ] 1 +++ +++ ++++ ++++
EE 40i
—E—C‘g ;ﬂ o ,13 5___] Xﬂ 2 +++ +++ ++++ ++++
5= 54
BpolgolgAA 1 +++ . ++ N
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[0960]

[0961]
[0962]

[0963]

Ms 8% Ms 8%
3%= ’?Tiiﬁ/ﬂjﬂ S'E] Tl%ﬂoimﬂ;] AA&C lez/l(slfm?l’/kgl AUNCIS(ﬁ;gl/kg 2
pmol/mL)’ pmolL.hr/mL)’ 14 el pmolig)’ |94} pmolhr/g)
Ao A 2 o o N N
sy g:‘]}q%/\;% A1 NE—— + N N
SRR B AA 2 N N N o
- —Hri-};i]%ﬂzﬂ*é 2 -+ NI N -
e 1 ’ - o ++++
. 2’ Eﬂ}‘f—ﬁ] ;7};' A2 + + - -
SRR 1 N N o o
e A 2 ! - o o
SE AR08 1 - - ’ ’
8o 2 N N N o
pe oA 1 D NP i B
- E_‘Zi]% }éoéiﬂ] 1 + + . -
Sp a2 N N o -
- _?if _;i} 3}3]23]1 NaA i+ +H - -
- —E—?Jﬁl%] éoéiiﬂ " AR TEE ENE TEE
" E—i}d?ﬂ% éoéi A2 HH S A+ o+
5 E_%%]% ig%‘zﬂ ’ e et +H++ +H+
" %%E}ﬂ%] %\;2?—__;'7&] , et e+ it it
= %%?ﬂ%o] ig‘;—“ﬂ] 1 +H - et -
» %%E}ﬁ] ig%';ﬂ 5 s H+ ++ ++
= %%;tﬂ%o] ig;‘é;ﬂ 1 ot ot + ++
» —E—ig%ﬂ%o]igié;ﬂ ) T—- N ++ .
- -E—?Jgf] fgo:ziﬂ] 1 H+ -+ o SR
oy ‘Z%i Egogl_i A2 s -+ it e
» %?d?ﬂi %O%i A1 -+ -+ o N
sy %%i féog A2 HH ot et ot
Ms 8% Ms &%
BgE ‘?Tiﬂjﬂj] g'_;] ‘:TIET:?] fl/lggfﬂ AA&C le:’l(s 131[1:)11)/1@,1 AUI}/?IS( ﬁl:mPl/kg )
pmol/mL)1 pmol.hr/mL)z o142 pmolig)’ |41 2] pmol.hr/g)
ﬁ-i}'% 301 +++ +++ BLQ BLQ
ND = AA A eF5; BLQ = A=3} ¢hAl wgk.
"gel g wl theal o] AEEth + < 15 <+ < 50 < +H < 100 < ++

- 15
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[0964]

[0965]
[0966]
[0967]

[0968]

[0969]

[0970]

[0971]

[0972]

[0973]

[0974]

53 FEE UL 2ol AFsgt: + < 150 < ++ < 500 < +++

SS=50dl 10-2001280

< 1500 < +H++

oFel: Mo = A%wol; TP = EFEAHCIE; AIC = F% A3} WA

zZtzkol ghEo s, PEG 200 ¥ 10 mg/kg (&% H3] 3 ml/kg)e] @Y AT &S AnBTFS Yol F
stk vAE SES ulx 9 FH-d AREsITh. 0.5, 1, 2, 4, 6, 8, 12 H 24A3ke] g5HE 37,
FEJA |G AA 20 st G WMES FHIIS ShsHE 37, Aol d=A 20 i3] Fo £ 6, 12 &
24X 7k A duith, a2Eal e 44, FEAA I AA 20 dE Fol 6417 Fo 3utge BERRE A7HE
7F AES AT, 3 AES BRE FEZEE A/ ASd FHEGT. A FAa Fol ARE 5E A
A5 Abgsle] 7HS HAl Aol FAA A

4 AMZS LC-MS/MSol 98] AFoke © FEFoA=d el AT, dwd [ 9 255 e, &4
Zvol I ME (50 plL)& oMHEYUE™ F 0.2% XEAF 500 pL 2 AHEe yFE 25 Y £ 20 ulZ A
Fatgdr., ZEA 9 PARF Io AMEZ FZE 500uLE MRS ZFolER £7)3, ~28CoA N, stol 7
ZA713L, & F 0.2% FA 75 puL= AFAsglth.  ofFtoldd C18 Z® AolA & 4 ofMEUEH F 0.2% L&
Akl gl A AELE ARgete] FEEE ARvEIAdEAY. HE oj2AzZol® SIEFo]A7E ulE MDS
Abol el API4000 Zdoll A <ol mro] vle A EF=Ao o) EAES AEsIw FH3s).

MES LC-NS/NSell ofa & wEel

i
Qo -

=
d (70:30) & OMEAIER (I mM — 20 mM 2 pH 8.0 — pH 10.0)9] Fu] A|2=H

o o)
“ = nTE= =

ntEa Vet HE o]2AIYel® IEFo]a7t FHHIE API4000 el A el Rz 'y dA B3
Va

Al o EM=s AEsta AZseltt. A3E s7] & 60 Al

F 6 - AwmaETa deol A dAyeks B wEUAE, B itlM o EfEAdo]ES oFEdt

. o BEE 37 3H3HE 40ii = 401
FEAANGEA2] FEYANAGAA2 | FEAA |G EA 1
2% (mg/kg) 10 10 10
|F-A 75 s E?
G ATHE
Cinax (PMol/mL)’ ottt ND®
Tmax (hr) 4 ND
AUC .54 (pmol-hr/mL)? et ND
g wEIHAE
Crmax (Pmol/mL)’ . ND ++
Tomax (hr) 4 ND 6
AUCo.24 (pmol-hr/mL)? o+t ND ++
YUY FEHLAE EBE 2T oE
Ce (pmol/g)c'1 ++++ ++++ ++++
Crmax (Pmol/g)’ et ND ot
Tmax (HI) 12 ND 6
AUCq.24 (pmol-hrig)? ot ND F—

" Cuaes Co 2 AUCoy WIOJEIE 1 pmol/kg &F 02 A 513}%

"ND = AAEA e
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[0975]

[0976]

[0977]
[0978]
[0979]
[0980]

[0981]

[0982]

[0983]

[0984]
[0985]

[0986]

S=50dl 10-2001280

9
ih)
o2l
tlo
do
%
oo
ot
rlo
—_
o
=

0Q

iy
=
0Q

o,
=

lo

9ol A R TSI o] Al BEATh: 4 < 15 < H < 50 < +++ < 100 < +H++

T3 sEE O o] AFESTh: + < 150 < + < 500 < +++ < 1500 < ++++

/KI}\‘IQﬂ 8
S92 40ia0) ST B O ESL Frhrde] 7
NE

2 oaneelA, CESLel ela] AwEl SEE 40iac] AW FHCV Bl T Huh-7 ALo|H] DA
CESI speharalel avg HOV @l Z2 s 7Aoo A7behgich.  HOV NS5B RNA-S)EA RNA Z#jwghali ulo]e]
B F71) BEAolm, Wby Futolels ae] U EAoIth NSIBE B AL HCVE] 67 FAAY
Fol & wEse] g, metd FEALA(ENE AL W-FAAZHoR 48T & J. wF, FE
QEE gAML AYAoE Y Agse FulolezAe] the PRl ths wA-vAe] ok, HOVEl ¥l
SeleAE, Zeold @ w-Fx4 P 5A (NS5A) olAAeh vlaste] ulgel did ek we Ave 742
o, ol EF HCV Fukolelz LA of Wil HCV Fubolel 2AE f8ahA WEL

H

TEHLAE AR A om A wEHA=S A AAAolaL, FHAl st 414 HCV RNA =
A Ao A =AE E3to] 28T 4 vk, (Eldrup, et al. 2004, Structure-Activity Relationship of
Purine Ribonucleosides for Inhibition of Hepatitis C Virus RNA-Dependent RNA Polymerase. J. Med. Chem.
47: 2283-2295). 1oy, AIE Y Ao FEHOAE FAHE WA &4 EfEAo]E FOo R Q14HsH o
ofF &¥t}.  (Gardelli, et al. 2009, Phosphoramidate prodrugs of 2'-C-methylcytidine for therapy of
hepatitis C virus infection. J. Med. Chem. 52:5394-5407; Stein and Moore, 2001, Phosphorylation of
nucleoside analog antiretrovirals: a review for clinicians. Pharmacotherapy 21:11-34; Tomassini, et
al. 2005, Inhibitory effect of 2'-substituted nucleosides on hepatitis C virus replication correlates
with metabolic properties in replicon cells. Antimicrob. Agents Chemother. 49:2050-2058; Murakami, et
al. 2007, Mechanism of activation of B-D-2'-deoxy-2'-fluoro-2'-C-methylcytidine and inhibition of
hepatitis C virus NS5B RNA polymerase. Antimicrob. Agents Chemother. 51:503-509). A1 At} 72| A
= AAAe Wk FHE Az 7IgAed oF wEHA=Y FEULEE BRI A olE (NP)Re] &3 H
254 H3bolvl. (Gardelli, et al. 2009, Phosphoramidate prodrugs of 2'-C-methylcytidine for
therapy of hepatitis C virus infection. J. Med. Chem. 52:5394-5407; Stein and Moore, 2001,
Phosphorylation of nucleoside analog antiretrovirals: a review for clinicians. Pharmacotherapy 21:11-
34; Murakami, et al. 2007, Mechanism of activation of -D-2'-deoxy-2'-fluoro-2'-C-methylcytidine and
inhibition of hepatitis C virus NS5B RNA polymerase. Antimicrob. Agents Chemother. 51:503-509).

A2 At FEALAE FAAE, FEULAEE BRI AdolE A PR R A oM G FTore &
T-Alg NP A3hs $-3]8k=, (-4 wEEHE AFEEA AAEAT. AXAFuE (AEot= AL
o]eIA| 2, o] M| PSI-7977 = GS-7977)¢} % iax 2' /NAE UTP tAFES 3+ HCV NS5B RNA-<
&4 RNA EEiH kAl dAld o8] #E3he FEvd FEULEE AFgEe|tt. AXARH|E9] g Fx
£ 3t7] Alsssih:

r lF e
)
o
ot
o
=
S
o
Ir

//—mQ\ o] H
e o Yo
AN Ty
ool
Y wo AT

O

FEASHE fAHIS XY A (B 19 Futole s Aol Fastt. FEUALES ATE
GarlAe] AL AT AE Ezel % ATHE wololele] Aol ololA B FFALA(EDE FAA)
AR B9 AR boEelEsselE grze) w44 AuaE da, 4 AL kA od e



[0987]

[0988]

[0989]

[0990]

[0991]

[0992]

[0993]

S550dl 10-2001280

AE mezsdoE GAAZ S4sET, ATokE melojHe AL £F TR AL Ghd A4 mt
pas

SEAFHE G4k Al A= A A (Catd) B/HEv FFESAd2EH A 1 (CESDol 93 71254 9
e 29 JheEE ¥39H3th. (Saboulard et al., 2009, Characterization of the Activation Pathway of
Phosphoramidate Triester Prodrugs of Stavudine and Zidovudine. Molecular Pharmacology. 56:693-704;
Murakami et al., 2010, Mechanism of Activation of PSI-7851 and Its Diastereoisomer PSI-7977, JBC,
285(45):34337-34347; Sofia et al., 2010, Discovery of PSI-35366, a novel purine nucleotide prodrug for
the treatment of hepatitis C virus. J Med Chem. 53:7202-7218). CES1& Huh-7 #@lZ2]& Al EolA 2wtd
Hi o2 BHuuo)r] wiel, CatAl: o83t AZolM AZARHEE JHeRests & a4 Ao 1
olt}.  (Murakami et al., 2010, Mechanism of Activation of PSI-7851 and Its Diastereoisomer PSI-7977,
JBC, 285(45):34337-34347).

HOV f328 1b dEZ82 9 FAHEA g2y F4xE B85 Huh-7-/38 AZF (Zluc)E 10% Elof A&
g3, 2 M SFEH 1% MEM B2 ofmx=Ak, 100 IU/mL #lUA™, 100 pg/ml ~E#Eulo]al @ 0.5
mg/mL AMEIAI® (G418)o.2 HEFS Ewlm Wy o= vix] (DMEM)NA AR, Zlue MEE AH/3|=E

= T
71Nk A7 "AA}E o] &slo] 27F (ES1 (A=A 52 W3S NM_001025194) 2 dA| Aoz FA7AA . &
A 24- 2 48-A7F Fo -CES1 2 I-FLAG® ﬂ%l A E ALE3Fe] " BXol <& CES19 Hds &

Qsheinh.

8% e ANGS 8], AEE 50 plel H3 F AY 7.5 x 107 AL 96-9 So]Eo] AW, 37T /
5% COo A Qlstrleldstdltt.  of= 845 2X ddozmx wjek wjx] FollA Azo] Axsdrt. o] A

O Z2HE 10719 F71e] 5v A ES (4182 i3k & DMEM oA AZ3IATE. MEE AH3A] Hojx
3AZE Fol, FE SAE 50 pulE 299 FH 0B HUtgowM & A E AT, GEe HFT sk
= 100 uM WA 0.0000512 uM BHFTE. ololA, AEE 37T / 5% CO0lA FH|olA A

223F Foll, wWglEe] FAF A o7k 5'-EF e RFAA -] SAZFLRFAAY R
il

of el FAte] gEstol o) HOV Al AE S ol fd, 7PEA FEHA wiAE Edel
25 AASGG. d-==2 FAHEA 24 AloF 50 vlo]AazeEE 2 Ao Hbesith. ZHolEES A
M 3% ek REFA QYA WEV 1420 BEFEA AFY] (20 A) AA 700 m AT HEE
AHgEt] 12 B Ao R HEL%L% S, vlolARAZE o4 8l XIIE 4.1 2ZEgojd o8] A7
W ARl A Ao v &% vhg FAoRTH EC #hS AlLTEHT.

AESY B7Fe S8, AEE 2 ZiAd vkeh 22 stER Astal, 7 del HA & 20 ulE A7t
FGomm AdetelE-5F AE LS 1A (Z2A7HS ol&ste] AX AE&S ZUHYEI. oA, &
dolEE Hol % 3AZE Fek 37C / 5% CoolA AFwleldstaint. WE’ v 1420 BEFEA AS] (971 Am)

oAl ZHzb 560 & 590 nme| 7] ¥ WE IS ALE5te] ZHo|EdA HFe HESIA, wlo|ARATE JdA
2 XLIE 4.1 AZEYOE o] &3t (Cy #hS A8l

A3t

A7 A" dEYE Ages HAT s e AyE 5] & 7ol AFEdth. A= Huh-1 Al A
°] (ES19l Irprdo] CESlel <& Au=EE 3gE  40ia0 FAHS F7MANGE AS eI
Ao =, IDX-184 (CESIol 93] dds=] &e)9 & 9L AxAFH|E (CES1 % CatA & tholl o3
)] &AL (ES1S Hopddsts MxolA S7kshA]l ekt
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[0994]

[0995]

[0996]

[0997]

[0998]

[0999]

[1000]

[1001]
[1002]
[1003]

[1004]

- 3}3HE 40ia9] Ao thEF CES1 Fepdd el &)

S=50dl 10-2001280

Zluc Zluc + CES1 wg &4 F7F
ofm N EC,, (Zluc) / EC,,
EC,, (uM) [CC,, (uM)| EC, (uM) |CC,, (uM) (Zluc + CES1)
E}?% 2 + ++ R ++ ot
40ia
cxanuzll 2 HH+ ++ +++ ++ +
IDX-1842 | 2 | ++++ ++ +H+ ++ +
" Zejob= Apol9lAl 2z, o] de] PSI-7977 B GS-7977
* ool stulsrE|
ECsoe t7] ¢k 2ol AlEsaitt:
HH < 250 M < 4+ < 1 pM <+ < 10 pM < +
CCsoe at7]F o] AlEs3itt:
+ <50 uM < ++
s 24 Sk shrlek ol et
+ <1<+ <10 <+ <100 < H++
oAl 18 BE e, 53 B/ 53 U2 77 i g, 53 e 53] 9ol FxE 234
e S FA-em B Ao Yetd F9-ok o] B Hxg IET. AT tide] vhds HAAY
HE ZlAEo] dARt, T4 TlEAe 19 ZX] oAl BlojuA] = o theke Wy, X3, A 9 WA
FHE F ASE IHT Folvk. wEbd, HF dide] WHele ©A 7] s (2o SUbe £33l s

Py
o
Lo mO('
i
i,
L

ARE A g =
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