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54 AxgElelA, A7 WA vholel s (HIV) el A

Ao gt Q7 MYAR wpolw s
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Atk

s-FolE 15 ol Fe] A A &9 Folge] Fof d ke o Edd JiAE e oe] Fol¥
o] FolE xFETE. oE o], ol AMAE SRES 1F oY FUHe] AEAY Fo Fx, FE EE
FAIZE el Fofd 5= Qlvk. AN AAGHlA, Edol JHAE Sk @9 &%e] WA FolEal, o]ojA
TR L R U 1T ool F7ke] ARAle] @ &) Foldu. dtHom, 1F ol FUke] An
Aol e gwFo] WA FoHIL, ofojA Fx HE i uld Ed AAE SEEY] v &%l Fodnt
U2 AAGEOlA, ol JiAE shehEe] @ &Fe] WA FolHal, olojA FARE (dE Eol, 1-124]
el 7IE Foll 15 ool F7he] A Aol &e &l FolEn. uE AAGHNA, 1F o] F71e]
Azl @9 8ol WA FoHar, o] FAZE (dF 5o, 1-1243H)¢] 7| Foll Bl /AlE sEtE
o] &9 &&o] Foldrt

S AAGHAA, Edel JHAE a2 1F o] FUke] A RAle} At FA FolE 3 @ Fo
dEHE, & 5o 47 FolE AT A Fof FHzA =Fdn

E4 AAGHAA, st (D)9 35tEe AARA AASET, ol do= HIVE X=she o &3 1%
ool t& ses I F Ak, 5 AAGEHCdA, A= HIVE AR A% ® uE 24 AR,
A HIV Z2ejobA oalal, ws ERxIAFEAL] NIV vl-FrFHeAs B v-RIUoE = oA,
Y= ER@THER] 1 HIV 728 oA = B w2 e = AAAl, HIV Qlel1ekA]l A A, HIV H]-ZFa) 5
A (s draHE) duzeA AR, kedtA A, 2 2o 292 R ¢ Ao

A AAIGHol A, stek (D] shgta2 BARA AAstEY, o= 4oz HIVE A&sh= dH #8338 1F
ool te IHFES I vk, 5 AALHNA, A= HIVE A= 6}71 A% = uE 24 AE,
AAY HIV AAE=E ®HAHES= 8gE, HIV Z2EHookAl oAAl, aw EWNAAHEA ] HIV B]-F77F2 QA
= e u-wEEeEE oA, g ERAIHEA Y] HIV wEYoAE BE wEEUSEHE oAA, HIV
el zebA] AAA, HIV ¥]-Fvf F-9] (= d22dE) QezekAl AAAl, oFsshd A, 2 19 23S
e v

Y ANFH A, HIV AN S EAsE SFTEE

o L EE o) ARy HEHE
54 ANFHeA, oleld AAE 19 18] Folo] FFsi.

o

Ea = |

A7) AN, Fohe] AmAlE FHIV 484D 4+ A, HIV Zzelolal oAl us EAsAHE
HIV Hl—%r%i'ﬂmlt Ex - EUeEE oA, ena Edaageel HY FREess wE wE
B oA, HIV QEIzebAl olAlAl, HIV Wl-Fu) 2 (Ex GmedE) Qe oAAl, 1Y 19
ShAAl, IV 4% oA, B57] SAAl, IV AAEE EASSE ST, Nl 8, EATE oA
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E 3-714Al (PISK) AAA, HIV @A, o]F5old 3 & "IA-FA" A5 @i d HIV pl7 vjEH 2 chuly
AAA, IL-13 A3Al, HAED-ZEH A 2-Edx ojameiA] A 2AA, 9 teIs ojamehA A4,
BA) C5a &4 AdA, DNA WlREW S ebA A, HIV vif F42 244, Vif olZA3 A4, HIV-1
vpole) s 7+AA) 1Ak oAlAl, TAT @¥id oAAl, HIV-1 Nef ZAA, Hck E|ZA 7|vA 244, &3 A4k 7]
(MLK-3) JAA], HIV-1 2=F&te]d AAAl, Rev ©illA A, Qe AaA], Atz AA A, =~
Aoz Z=AA, COM =Wl i v 1 2AA, HIV fliygZeelsl H JAA, dEZAZFH
ZAA, CDK-9 AAA, A4 ICAM-3 22 vlele]l 2™ 1 oA, HIV GAG ©¥d AAAAl, HIV POL g o
AA, BA AR H 24A, FHFE 7 AAA, USAANEHY 71GA AR, AEFH oEA 7IvA]l oA
A, Apekeld AWERA PC9 A=A, ATP 24 RNA ] 7HAl DDX3X AAAl, el EWRAAHERA] Zefo|v
A A, G6PD 2 NADH-SAITHAl A A, oF&h2] QlalA], HIV 2k & 9 HIV WA, = 19 Z3}.

QR AAFHAA, Fohel ARAE WARYA, AALWA, FA-FE APA, FA4 WA, F24 AL
Al (20 CRISPR/Cas9, obed 37 Fraelobal, Az frelobal, @4 waelobal, TALEN), 2 AX 24 o
A M G4 FEA TAE, ORT (A% Bof, X ZE(ESCARIV®) (ShAZEAl ARFA

(axicabtagene ciloleucel))), & Z&ZH T AE &4, TCR-TEHEH A=},

A5 AAFHA, F71e] AmAE HIVE 98 =7 oF=, HIVE A =37 $13 th& o=, HIV Z2HokA]
A A, HIV W= Eﬂ%iﬂE}ﬂ] AA A, HIV e 228kA] AA, HIV ¥]-Fu] 59 (B d22HE) A
TEkAl JAAL, HIV A (FF) AAA, HIV As AA, 257 G4, AA= A4, dod-7]uk 29
PI3K oAIAl, HIV A, B o]F5ol4 A, 9 "IA-FA" 2 o] 2o o]FoH —EQE
HE AgE,

tm
i
Z
E

235 B9 ol olEZEZT(ATRIPLA)® (odH]dl= | HEYHZ tiaXEs FrfgolE 9 QEZAENI);
FZd2H(COMPLERA) ® (ol v] = 2H(EVIPLERA) ®;  H¥u|d,  HE=¥H2 fYihZsad  FulgolE 2
JEZAEND); 2EZME(SIRIBILD) ® (AMH2eir| 2, FHAAEE, HEXHZ tAZHA FrigoE 2
JEZAIE]); EFHITHTRIVADA) ® (H (=X H] = *z%e Fulglo]E = A EZAIEI; TDF4FTC); ©]2~5H)]

(DESCOVY)® (Hlx=¥H|2 dtdvr]= 2 AEAE); QuZ A o] (0DEFSEY)® (Fl:=¥r]2 Zadvn =
AEAE 2 L u[=); A HoF(GENVOYA) ® (Eﬂii\ﬂ] gt vr =, JEZAIE], FHAAEE 9 o
HezeH 2); uH2 ) Hrexr2 deaiyr = fuFaigol e JEZAEY 9 :'HW*E}E' o) 7}n]
A= 2 Rd 2 HexHE gAaZsd FuigolE; duRd W HreIHE tAhZEY FuigolE; HxX
H2 g9l g Rd; gy H 2 dedurs 9 QQEAERL HieXH| 2 detdur = g v Fet) 1E L
EGAE Hxxhla detrur s gufaidolE, JEZAEN 2 HuuY; Hrexn2 depdur=
v Futgo] E | QIEZAE], FHAAEE 9 dujgaeiele; FRH[E(COMBIVIRI® (A=Fd 2 )i
AZT+3TC);  AAIF(EPZICOM)® (E]HAHLIVEXA)®; o7l E <wHo]E 9w 5d; ABC+3IC); Z#HEz
(KALETRA) ® (LFH]oFALWVIA)®; Z3yu2 2 glEvn|2); Eg S I (TRIMEQ ® (EFd 1842, ofu}
FH2 9 g Rd); EAHZ(TRIZIVIRI® (o2 vl E, A =efd 2 2bu| Rl ABCHAZT+3TIC); o}
EfARl 2 2 FH A ~ELE OFE}ZMHF' sHo]E B FHAZEE; ol AH|E EdolE W g ELH|E;

[

L)

b2 B FHA 2B E; R aeHE 2 dany; SR e 9 dend sERgRgels; B
FEH e 2, opuprhH] 2 glﬂolE 2o Rds e, vt 9 Axsd; deagiha 3o ge)hd;
EEHl|, g 2 HeyHE taxsa *ﬂ}aﬂﬂE, Eepaly, g 9 e HE taEsd; &
FHILEHI 2 + 2R, SRy 4 opubgbH 2 + ARG E}HlT‘a + opulFbH 2, BH Y + H-XH 2
Uaxsd FupgolE, guid + A=id + 4 H/HA, TMH]E’ + PR, 2IynE + fEYHE
+ ojulFlu| = + a}ﬂ]%l"d, ZIUHZ + FEUYRIE + A& + 2 Rd ) Hx=EeE + grRd, 9 e
Hl 2 taZ s FatgolE + JEAE + Luud —slzigia}OL, Zavp 2, gEUH 2, Arid

2 Fu A Vace-4x 2 Zn| Al 2 APH-08125 X 3+3ic},
o2 HIV oS

HIVE A &sh7] 913 v& of=o d= opdvhd, dejaxen=, wie), vde=e, fholy, waAZs, &
EdE, xEek~d, REP9, RPI-MN, VSSP, Hiwte]d, SB-728-T, 1,5-t]7b#l|@ A4k, rHIV7-shl-TAR-CCRSRZ,
AAV-eCD4-Ig frzk aW, MazF F3% 89, EFeo]=, ABX-464, AG-1105, APH-0812, BIT-225, CYT-107,
HGTV-43, HPH-116, HS-10234, IMO-3100, IND-02, MK-1376, MK-8507, MK-8591, NOV-205, PA-1050040 (PA-040),
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[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

SSS0ol 10-2547909

PGN-007, SCY-635, SB-9200, SCB-719, TR-452, TEV-90110, TEV-90112, TEV-90111, TEV-90113, RN-18, ©|F-=
2 2 VIR-576< ¥ 33t}

HIV Z2eo}A] oA A

HIV Z2Z oAl A ] o= x| 2, ofefxivn| 2, Byzhn 2, gRun| 2 sargun|a . 24)
ZevulE Z4, ARl E, Iy 2 EHlolE | 2ajvu|a, Jdujyn|2 | dajun]E fAgelE, gEu
H2, AHFUH 2, AlFUe|E dadgel B, ElZeuyn| 2, DG-17, TMB-657 (PPL-100), T-169, BL-008 = TMC-
310911 xZ3hsir},

HIV 2w Edzagdeba oA

g EdaHeRA Y HIV B-FEH oA EE H-7F e A4 df dynd, defnjzd, 9
g 2d wAdgelE, Z=n|y, oldulz, o|Egu|y, dE, dugd, dujy, AIC-292, KM-023 ¥
VM-1500& E‘?ﬁf}ﬁ}.

15 A Gl A, A EdsAGHEA ] HIV v-F A oA s B u-R2UeEs oAAe] ity
A, depled, ey dadels, wemld, duulaz, ojEsn, ded, duekd, Asua,

)

AIC-292, KM-023, PC-1005 ¥ VNM-1500< 2E3hgh),

g EdAIHEAS HIV FEHAE EE wZUEHE A o ofdlEH|E, olfan 2
Hu A, of=id | JIEAE, HxXxv2 | gHeXH2 depdvr= ) giexn 2 debduu] = g o]
E, HxxH2 deuur = FulFalge]E | Eihi 12 OAxEA Hirexn= H ZEA FutolE |
L¥HE YAz EA Fu)Fulgo]E, HlEA(VIDEX)® 2 B]E2 EC® (Hthwll, ddl), ohlgte| 2, ojulgly]
2 EYolE, d2Ru, o} AEM], AN, trhxegl, AFAE], Jﬂ*EMHl E*Elﬂr‘a E]E*‘ CMX-
157, tonjd, =R, o Egud, 0CR-5753, Bl:=EH| 2 ULZEA QRHOE, Eﬂl‘%"d E=4, ghu)
d, A= 2eld ) ZA R, AERd ) (5-9131, GS-9148 2 KP-14618 E 33t}

HIV Qe 22k A A

3,5-07k e g @Ak, 3, 5-t 7t e dPAate] Frx
H 12k HuUE o282, FhH| 2t HuUE o ~H ,
2AEe §5x, delagne, SFg a2, JTK-351, e 22, AVX-15567, ZFRE 2= (37—
& FAMS), UAE Asd-4-1 =4, Qdulz@kA-LEDGE AA], d=2, M-522, M-532, NSC-310217, NSC-
371056, NSC-48240, NSC-642710, NSC-699171, NSC-699172, NSC-699173, NSC-699174, 2€&#t]&Z Ak T-169
4 R e 2E 2330

HIV QUe|ZebAl Al o= dn|gasn] = ?E?‘{ FEFUY] F=4, 7124k, 71A2E2R
A,
=R

4

HIV B]-Zu} 59, == d22Hg, A a2ekAl A (NCIND Y o= CX-05045, CX-05168 X (X-14442% >
e

HIV 219 S AA]

HIV A (58) dAAL o AYAZWSE, CCRE AAAl, gpdl JAA, D4 F-2 AA A, gpl20 AA
CXCR4 A A= FE3F3it),

CCR5 AA] el obFehn)=, vlmein)s, vhehn)=, AU=elvlS, PRO-140, obebi] = (RAP-101), 13y
% (TD-0232), -GP120/CD4 H+= CCR5 o]F5o]4 A, B-07, MB-66, Z2|3E|= (25P, TD-0680 X vMIP (3}
oN)F)E EgUT.

)

rlr

gpdl AA Q] o= LRHZE|= | FHZE = BUS-986197, AFHIZE|= ulo] @ WE], QFEH|EZE|Z nlo] o
Adel, HIV-1 &3 A4 (P26-Bapc), ITV-1, ITV-2, ITV-3, ITV-4, PIE-12 A4 2 AFH 2 =2 %3

@},
CD4 53} o AA ] o= oW T B CADA IS EFHET

gpl20 AA|A el 4+ Radha-108 (A1) 3B3-PE38, wrel WIEUo]E-7|uk pxolek I AEIAIM]E
EZYER, 1QP-0831 % BMS-6630682 X g3lt},

CXCR4 1AIAI9] o= Z@lFAFEE, ALT-1188, N15 HE|= 2 WMIP (3lo]w]F)E Egetr),
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[0274]
[0275]
[0276]

[0277]

[0278]
[0279]
[0280]

[0281]

[0282]

[0283]
[0284]

[0285]

[0286]
[0287]

[0288]

SE506 10-2547909

HIV 234 A A

HIV A< JAA19] o+ BMS-955176 % GSK-2838232%5 E¢3ht},

FE7] GHA

FE7 ﬂﬂAoﬂ 3] 2~E dobgebAl (HDAC) AAAl, ZR2E ol Al o) MAo|=, A 7}A

C (PKC) &43bA|, BET-H 2R =9l 4 (BRD4) JA|Al, oS ww , PMA, SAHA (FHlEfd R3] =540, E=
- o

Folxl
TFHEY, O}éﬂt 2 s ==4b), IL-15, JQl, Y&=X9, EE]E}A , D SR FE AAA JAY 22U}
Z GAHA), 2 GSK-3438 X EskT).

HDAC SAIAle] el =u|gial, HejmisE Y 9| 2B ES X33t}

PKC S 8tAlol o= ey, 2 eetel Qs B 2 DAG-FES X33}

A= A AA

A= oAA L df BAE 23 JAA £ A= P FFE | HIV F2IASHAZ p7 (NCp7) GAA ¢
s

T
o} FHEolu| =, HIV p24 A= waild oxA], AVI-621, AVI-101, AVI-201, AVI-301 % AVI-CAN1-15

o T
g8 xga,

>

H AN G A, A= AR o=

L EE 9 A HEHE 9

LR 9 Ao HEHE 9

_45_



[0289]
[0290]

[0291]

[0292]
[0293]
[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

oin
1]
Jm
el

10-2547909

w o) Aoy FesE 9

)

A5 AA G A, A= A A=

L e A HEHE 9

714k @]l o= E-§AF F8€A Z2AA AW tirl, tlr2, tlr3, tlrd, tlr5, tlr6, tlr7, tlr8,
, tlrl0, tlrll, tirl2 2 tlirl3; ZTRaAsE AX Alg gz 1 (Pd-1) 238A; Z2a3stE Alg-2
(Pd-L1) 2AA; 1L-15 &%A; dZr2; A8F7-7; Zd4d GIESAEFE229); TE2FHZ (L4
IL-2); JHAZE &3} AEAE &yp-2b; JHHAE &T-n3; PEGS} AEHAE <&3}; AHAZE ol 3
dol; mAHEHoE Zed (MPA) ¥ 19 dAHE f&i nZdEdolE ZoE (MMF); ]uee;
, A Egjelg™loln] (PED); A&, HEMEZRE; IL-12; WF-10; VGV-1; MOR-22; BMS-936559;
CYT-107, QIEIFZ1-15/Fc % @94, w32, A2AE & &3b-2a, A2JAEAE Iop-2b, A3} AEFA
-15, RPI-MN, GS-9620 ¥ IR-103S ¥g3ic}.

—

O

N [ B A e o=
>,
o -

T o A8
o

i
L)
td
o, n

AR A g oA, HA-7|ul QW] o= E-fAF F8A ZAA AW tlirl, tlr2, tlr3, tlr4, t1r5,
tlr6, tlr7, tlr8, t1r9, tlrl0, tlrll, tlrl2 % tlrl3; TEI2A3E AE APE g 1 (Pd-1) ZHA;

2aste APE-g= 1 (Pd-L1) =4A; IL-15 254 d2v2; A {7 ,Eﬂﬂé(dzéﬂgii
)y TEFN (FH=F[7, IL-2); JIH#HAE o9 AEHE du-2b; JAHIAE &3-n3; PEGSE <IHIHAE
ouh; QIEHE Fhuh; S| =ESAlg-dlol; mlETEE ol E Uﬂ%(WM‘m:LJﬂ*ﬂ FEA sl E
2Hd (MF); gepeel; deEgrs, F3A Zgdddonl (PED); AE; deEgR=; IL-12; WF-10;

VGV-1; MOR-22; BMS-936559; CYT-107, ¥ FZ1-15/Fc €3 ©@¥ld, w3&, Jﬂlo HeE & ¢3-2a, #H290H
& &u-2b, A= AEFZ-15, RPI-MN, GS-9620, STING Zﬂxﬂ RIG-1 ZAA, NOD2 =4 A 2 IR-103%
graret.

gud

H:l

EABE Lo Al S 3-7]UA] (PISK) 2 AIA

PISK ojAlAle] o= oldiete]qd, <2y, FuEea, CAl LR2HoE, smaely, Fid4d, AdEed, ol
eI, shEEA, v, A", debdedd, FAEY vdEHelE, uAEs, duAER F, 2
gl4, P4, AMG-319, AZD-8186, BAY-1082439, CLR-1401, CLR-457, CUDC-907, DS-7423, EN-3342, GSK-
2126458, GSK-2269577, GSK-2636771, INCB-040093, LY-3023414, MLN-1117, PQR-309, RG-7666, RP-6530, RV-
1729, SAR-245409, SAR-260301, SF-1126, TGR-1202, UCB-5857, VS-5584, XL-765 % ZSTK-4745 XggH}.

Aub-4 /| EF-7 A A

olE2¥ dI-4/vEl-7 A3A Y o= PIG-100, TRK-170, o}BHHZ JEZgFH, JtZE 18 2E wey 2
H| &

AL
N
s}
tlo
Hl
R
o
°

HIV A1, o] F50)8 4], 2 "gA-fA" A= v
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[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

S=S0ol 10-2547909

HIV A, o]FEols A, 2 "FA-FA" X7 GdWA o= DART®, 72uHA®, vlo]l=2®, Xmib®,
ZAb®, Fab F=A, bnAB (HIV-1 FAE FHLAsA F3A17), BMS-936559, TMB-360, 3 HIV gpl20 HE+=
gpdlS FAsleleE AE, HIVE = -5 B2, 3-(De3 mx=F2d A, F-GB "lolglx C 34,
3-GP120/CD4, CCR5 o]FEo0]4 A, dt-nef @ Z=m¢l A, 3-Rev A, Hebi fal F-CD18 A,
EbF-f2 @-1CAM-1 &), DCVax-001, gpld0 FA38he A, gpdl-7|uk HIV X& A, <A AZF mib
(PGT-121), o5, ol 2=, MB-665 X33t}

olg]sl WA o=z HIVE Al AEY dE v EAY, UB-421, C2F5, (2612, C4E10, C2F5+C2G12+C4E10,
3-BNC-117, PGT145, PGT121, MDX010 (o]=Zegjf-w), VRCO1, A32, 7B2, 10E8, VRC-07-523, VRC-HIVMABOS80-00-
AB, MGD-014 2 VRC07S ¥3+3ic}.

Ax A Fe oA, o]gdt WAooz HIVE A 3}ste AE9 o ulbSAY, UB-421, C2F5, 2G12, C4E10,
C2F5+C2G12+C4E10, 8ANC195, 3BNC117, 3BNC60, 10-1074, PGT145, PGT121, PGT-151, PGT-133, MDX010 (o] e
S-¢1), DH511, N6, VRCO1 PGDM1400, A32, 7B2, 10E8, 10ESv4, CAP256-VRC26.25, DRVIA7, VRC-07-523, VRC-
HIVMABO80-00-AB, VRC-HIVMABO60-00-AB, MGD-014 % VRCO7S ¥3&t}. HIV o]FEo]4 A9 o= NGD014S
Rasip=

o
offt
e

E

o} 13 el

- L?H/ﬂ

]
offt
e

)3

b5t aMel ot muAsEE 9 PR P,

S EEEE

F7te] A ZAY dE WO 2004/096286 (HElol= Alo]dA|2~), WO 2006/015261 (AE]ol= Ale]AA[2), WO
2006/110157 (Aglol= Apo]lA] ), WO 2012/003497 (Hglo}= Apo]dlA]2), WO 2012/003498 (Hglo}= Afo]
AR 2), WO 2012/145728 (A otz Apo]AAA) | WO 2013/006738 (A otz Alo]AA]~A), WO 2013/159064 (2
glob= Afo]dA]2), WO 2014/100323 (A ob= Afe]AAI2), ml=r 2013/0165489 (Aol ofstu), nl=
2014/0221378 (A #W Enks), w3 2014/0221380 (A# Ewks), WO 2009/062285 (WA JA3IA), WO
2010/130034 (#l& A JA3FY), WO 2013/006792 (Fu} 2]2Al2), w5 20140221356 (AE]ol= Apo]dAl ),
H] Sk 20100143301 (A otz Afo]AAl ) 2 {0 2013/091096 (WlE A At AAE SFES Edsit),

HIV ¥ A1

HIV 9iAle] o= FE= WA, AR AESY whuig wal o A dg A DNA M, CD4-Fre HEj= WAl
WAl 23 rgpl20 (of] o] Z¥ 2 (AIDSVAX)), &M (ALVAC) HIV (vCP1521)/ollo]=8r2x B/E (gpl20) (RV144), &
Al gpl20 HIV-1 8t)-+& C 9A, %5 (Remune), ITV-1, ZE# H]Z(Contre Vir), Ad5-ENVA-48, DCVax—001
(CDX-2401), Vacc-4x, Vacc-C5, VAC-3S, HE|ZF# o= DNA A% ofbdx=nlole] ~-5 (rAd5), M=+~ (Pennvax)-
G, M¥FA-GP, HIV-TriMix-mRNA A1 HIV-LAMP-vax, Ad35, Ad35-GRIN, NAcGM3/VSSP ISA-51, Z&]-ICLC BZ%
WA EFE o] % (Tat Inmune), GTU-HEIHIV (FIT-06), gpl40[ =R EFIV2. TVI+MF-59, rVSVIN HIV-1 gag WA, SeV-
Gag ™1, AT-20, DNK-4, ad35-Grin/ENV, TBC-M4, HIVAX, HIVAX-2, NYVAC-HIV-PT1, NYVAC-HIV-PT4, DNA-HIV-
PT123, rAAVI-PGODP, GOVX-B11, GOVX-B21, TVI-HIV-1, Ad-4 (Ad4-env @ o]= C+Ad4-mGag), EN41-UGR7C,
EN41-FPA2, @4k ~E}E (PreVaxTat), AE-H, MYM-V101, Z-®]HIVvac, of=wuF~(ADVAX), MYM-V201, MVA-CMDR,
DNA-Ad5 gag/pol/nef/nev (HVIN505), MVATG-17401, ETV-01, CDX-1401, rcAD26.MOS1.HIV-Env, Ad26.Mod.HIV W
A1, AGS-004, AVX-101, AVX-201, PEP-6409, SAV-001, ThV-01, TL-01, TUTI-16, VGX-3300, IHV-001, % w}o]z|
Z—FAL G WA AT frEH e WAl FR]VICHvac, LFn-—p24 B/C &3 WAl GTU-7]¥F DNA wiAl, HIV
gag/pol/nef/env DNA A1, &-TAT HIV 921, AEA ZPE|= DA, FAF-HE WA, gag-7|dF DNA #41,
GI-2010, gp4l HIV-1 wHAl HIV WAl (PIKA BZA), [ i-FL/MIC 2F I dIEZ slo]Bz= FE= WAl
ITV-2, ITV-3, 1TV-4, LIP0-5, HE|Fd o|= Env W1, MVA WAl Alu~-GP, pp71-Z3 HCMV €] HIV gag W
A, AxF WY = WA (HIV 29), NCI, rgpl60 HIV WAl RNActive HIV ®821, SCB-703, Tat Oyi "#4l, TBC-
M4, X]Z HIV #9921, UBI HIV gpl20, Vacc-4x + Emn|giAl, Wo|x] gpl20 ZFEl= WAl rAd5 gag-pol env
A/B/C Mg EF3L).

U AR FE A, HIV BAe] o HE= WA A2 AEFY ohild dial o A g @il DNA A,
(D4-&-) |WEl= WAl WAl 23} rgpl20 (olo]=uba) &wl HIV  (vCP1521)/9o] =¥+~ B/E (gpl20)
(RV144), ©=FA] gpl20 HIV-1 391+ C #WAl, @&, ITV-1, FE# ¥]2, Ad5-ENVA-48, DCVax-001 (CDX-

2401), Vacc—4x, Vacc-C5, VAC-3S, HE]Zdol= DNA AZE ofd|=nlo]2{=-5 (rAd5), AdrA-G, FEF2-GP,
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[0312]

[0313]

[0314]

[0315]

SSS0ol 10-2547909

HIV-TriMix-mRNA ®A1 HIV-LAMP-vax, Ad35, Ad35-GRIN, NAcGM3/VSSP ISA-51, Ze]-ICLC Ex WA, ElEo|&,
GTU-HEHIV (FIT-06), gpldO[DEFIV2. TVI4MF-59, rVSVIN HIV-1 gag ™21, SeV-Gag ™A1, AT-20, DNK-4,
ad35-Grin/ENV, TBC-M4, HIVAX, HIVAX-2, NYVAC-HIV-PT1, NYVAC-HIV-PT4, DNA-HIV-PT123, rAAV1-PGODP, GOVX-
B11, GOVX-B21, TVI-HIV-1, Ad-4 (Ad4-env Zd|°o]= C+Ad4-mGag), EN41-UGR7C, EN41-FPA2, T8} A~ELE | AE-
H, MYM-V101, 3#®|HIVvac, =¥k’ MYM-V201, MVA-CMDR, DNA-Ad5 gag/pol/nef/nev (HVING05), MVATG-17401,
ETV-01, CDX-1401, rcAD26.MOS1.HIV-Env, Ad26.Mod.HIV A1, AGS-004, AVX-101, AVX-201, PEP-6409, SAV-
001, ThV-01, TL-01, TUTI-16, VGX-3300, IHV-001, @ wpo]z]A—fA} §JxF WAl oA frEn]g]L WAl Fn)
VICHvac, LFn-p24 B/C &% ¥lAl, GTU-7]¥F DNA ®lAl, HIV gag/pol/nef/env DNA ®A1, 3-TAT HIV ®A, 3
A ZYHNEY= WA FRAA-AE WA gag-7]¥ DNA ¥lAl, GI-2010, gpdl HIV-1 #ial HIV =9al (PIRKA ®.%
AN, T i-F8/MC F7F I JdIEEZ FfolHg= FME = Wil [TV-2, ITV-3, ITV-4, LIPO-5, HE|EFHol=
Env w21, MVA 99A1 slluks-GP, pp71-Z3] HOMV WE] HIV gag WA, A2 Fej= @A (HIV 7<), NCI,
rgpl60 HIV A1 RNActive HIV W21, SCB-703, Tat Oyi ™A1, TBC-M4, =& HIV WAl UBI HIV gpl20, Vacc-
4x + ZujFAl Wold gpl20 ZEFE]= WAl rAd5 gag-pol env A/B/C A1, DNA.HTI 2 MVA.HTIS
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FHCHE A, Pus EASIPEAL 0V u-FFdeAs oA, 3 eFEe owm zg.
g e, Ao ANE HTE 2ol AkE 8L Y AelE 139 s Easagd
A HIV A eAE oA, Auashl A, @ okEet Qads xgEn. ® e M Fefol A,
el AR S e a9 Ak Agsie e 250 s Easadeblel iV FEaeAs ke
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[0328]
[0329]

[0330]

[0331]
[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

on
Ju
Jin
Qi

10-2547909

3} xgE

wglo] AAE vhel g B3R (AF Sol, HAA(DY Pelol A3 oA (D el oo
ofF (8 S0}, HFE 1 ng WA 1000 ng) ©.2 1% olge] F7be] AuAs 289 5 A,

54 AN, welol A SR EE 9] Al HEHE Fe 530 mg HleEH2 el )=o)
ezl clesuns Foleel=, Hwne debuvs sjuFoldeE Ei HwmEe desus
o Pz, T e debrse] goisE Felel ool dn xFgEch. 54 AAFHAA, w9
of AANE e w19 AR HeHE Qe 530 ng HwEUE olelduns FoleoS, Hwwya
ebsv = o) ErbeloE Ei HleEu2 Qe 9@ 200 ng DEAEG 2FEG. 54 A4

GH A, B AMAE SFEE B 29 A EH= 92 5-10, 5-15, 5-20, 5-25, 25-30, 20-30, 15-
30 =& 10-30 mg HI:=¥H|E2 dEdyr= FrjgolE | HXxXH| 2 dFHyUn| = FuFeldolE e HEX
ok

HlE dEpsur =, 8l 200 mg IEAERIG 2etEv. 54 AA G, ol e Bgte B 19
AoFd 5185 92 10 mg H=VE dEuu| = FrigolE | H=En| 2 dHHur| = FvFuiolE E
 HxxuE desyr=, 8200 ng EZAERIG 23tEw. 54 AAGHCNA, Zdol A E sgte
F= o] AR sEHE 92 25 ng H=XHE dEuur| s FrieolE, HmEn 2 depduv = Fu]E
“‘Hﬂo]‘f s H=EHE OLI’/‘rJﬂUrUlC 2200 mg FEHA BRI =3ET. ol g nkeh 22 shghe

(& =, k4 (D9 ﬂ“‘“’ & T Zhzte] 9ol A er B Ao r AAE AAYH e
o] dolHl FoF (d= : ﬂé‘% 1 mg WA 1000 mg) o2 #<lol]l Alg 2-EAok 234 = 3.

£ AxEelA, B AR FFE T 29 AR FEEE P92 200400 mg Bl=FEHE fAIE
FulolE, HX=IHZE UALXZFA nFuldolE B HEXHE iz sa, 9 200 ng JEAERIY =
gET. EA AAGE A, B AR s w19 Ao FedE 98 200-250, 200-300, 200-
350, 250-350, 250-400, 350-400, 300-400 W+ 250-400 mg H|=XH|E T]AZ 22 Folgo]E | Hw=IHE T

4SS FoelE Bt HwEiE AT, % 200 ng JEAERNS 2FEL. 5 AA %

A, Bl AAE 3E = 19 A FEHE 92 300 mg HM-=FHE CUAZEA FupolE | X
H 2 TAZEL u|FrtgolE = HeIHE fAZTE2 0 9 200 mg JEHA eI 2gHAT. Ao 7))
Algl vRe} 2 FE (dE 5, 332 ()9 E)S Folge] 747t 2§ o] FAHez 9 fHyoz
aA" AAF s3Ee dgA FoAZF (s £, FE 1 mg WA 1000 mg) o= Eo AFH 28
x4 + Ao

54 A elA, ol Al A2 HIV wEHAE B v

o)
m>~

I FEol A, 2ol ZixE BehE e o] AR s8He A9 1T ol (dE 501, 1, 2, 3%, 1

_50_



[0339]

[0340]

[0341]

[0342]

[0343]
[0344]

[0345]

[0346]
[0347]

[0348]

[0349]
[0350]
[0351]

[0352]

[0353]
[0354]

[0355]

[0356]

SSS0ol 10-2547909

T 23, BE 1 XA 33)9 Frte] AsAlet 28¢ste] E£8ste 7| EVF Algd).

Abob AlSt (T UAD) =% 89

Akob AE (] AAD O AMEEE X BEAE AZZEHE oA HOIE, HAAAEH, UdiAAE, a2y,
A2EgitE LY olE, JdEd EEHUE, o ktE, dERALED HRUIYHE, JHEZAXE
4 UAEHE, WEEAZZAAHE oNHOE, WAEDE, HHIIHAE nAZZAE LU AEE
S HOIE, =FBAXERZY, =2t E Lw2iELrtd LwI2AXEWE, QE2HEAF, AAXHEE
M HIOIE, &E|xE|2g olAHolE ¢ 19] o 23S vt

AR 8 W A% 8y

%@Z}' 3% Ui] k]]gi_ 3%% %@X}% @%1\1717] —CH%;]_' %{Z}- t‘ﬂﬁéy 7&-0&‘]% k“gf_% a@agi /\]'UE:]/\]7]7] %
& A AT @ Ae) Welel e uAsel geE AT U W wee FAAVES, ®
T A Al WeAE SAANNA AAE AEES AEATIAY B AdE AES Fa ApEATES A
¥ W AEo 29l AT S WA 7o) tlek yold W weAS sz WAAYY] 98 SR}
HoWe E3In

A AZ Qe ol AGS-0045 EFa

FrdA HYA

At A AZEE RISPR/Cas9 A28, ofed 7] frZelobd] A28, TALN A28, A4 dwirZeola A
28 9 w7} olA A]AElo® o]Rolz 2o mHE Mulgr)

CRISPR/Cas9 Alx®lS ¥4 35t HIVEl o= EBT101S X§H3ht},

7wt gl F&A (CARE 2EsIeF 2l W oIy AEo oo, o7]4 CARS HIV q9-A4F =

Zasich, HIV 39S HIV 93 gz = g0 BE - op]20 e 19 BE - gpl20 A (D4 23
91, gpl20 o] (DA-fresl AF ¥4, gpl20 4o N S8, gpl209] V2, gpdl o o <9 9495 E3st
o, d1Y olHE AEE T AE L= NK AxEo|th, AR AAejol A, T AE= D4+ T AIE, D8+ T AlXE,

w9zl

HIV CAR-T9] o= VC-CAR-TZ *3}3ic}.

TCR-T Al 29

welol AR wEel 54 AAgEs oFEaE ane Folg Asldth. oF Hol, B ANE 54
el ulgAls Belel AR sEE mi el Ay sedE gome AR o, oFEetd A,
AT FMAZEE EE eEg =g Folud gt webd, 54 AAgeeld, A7 AgAT vole]
2 (HY) A9 AR EE ode B0 st Aol A8 FEF 2 A HEE £ a9 A
o} S 8HE G Folshs AL TS, A7 WA vlele s (HIV) FAS AR EE dUsE Pyl
AW, o714 ARE KA AWM Fold EPHA gtk 5 AAGHAA, A WY who]
g (V) 29 A% EE W Baw st gdAels) An fawel L A s s a9
Aepg H85E 9 19 13 Folshs A% s, A WAAN vreled s (V) FEL AR & A
s ol AFHM, o714 Mgk kA AWM Folg TFeA 2

B ANREE ER 7] WA AHe] AAE REP, S, AR 1 FUAS ATH

/ﬂ}\]cﬂ

2o A A Bl Tl Rote] Bakel Fl el A WuF Aolw, Hgd A7

AM 1.1 - 1.8 g3k ] A qE Weds ATdn. Ad 2.1 - 2.4 2
ol AR wheh e, FIHA 1, FRHA P, F0A S B FAAl AS] AxE BojErh. A4 3& HAld 4
2o

2 SFES ATdrk. A 4= AESE @45 HolFE.
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(BOC) B3z7] @ ZFeoddvdSAst2nd (FMOC)E E&3tt. X3d wi=dus= | Poll <8k 3%
5 1.22¢ 94 olndli BEY]e AA Fo FEE 1.2bF AT, LA oln st HAEE o
A 2F Aolwrzs|=glol=o] o 24" 4 k. oluwal F7hA Ae] o3 3HEHE 1.2p9] HATU AZ
& e 1.2c8 AT I FA Seol e SFE 1.2c9) 2wsAE AZHE 3] 19 FFES
A F3sh
[0365] Ao 133-180 2 220 o] g Aty A (opu|x d=eiAd ofolkHd FehEo] ok A pe
A o) iglo] o] & HATU AZ® A", 1ol o]ojA] A7)d F7HA S'of ek AwsiAgt AZ )| 93] A2
oh. AA]e] 1332 REEA] 1.20] whEh ssha 9] sEES A7l A-Eg o AAQ g 27 9 Aeks
A 33k}
[0366] ure-2l 1.3
R‘WOH
74
ay
OH [o] R1° OH (o)
BOC,H\E)\/H\”)XH\FNC H,H\{'\/N\NJ‘IH\FW
\Q R7R8R9 \N/L/ }: R7R8R9
| 1. ﬂ%’é ofn] i 3 |
2. Boc AA
128 1.3b
Tm”
7
v ey S
R e o rifRe on o s
Rz%j\Nx(OH R%EJ\NI(H\;)\/N‘N H‘chc AxztAz
H S H o i HR -
1.3¢ !
Tm"
Rmn /
S )
\lw o 1R1
ot R5R6 ' e R3COCI RZA)OJ\RA H\/C')i,N i H 3
RZ?J*NI(“\A/NWJKLNHz — TN T u*{ OR
H 0 X H 7 o QWR R®
R7ReR 8
N\
A\ A x!
X! X2
XZ
[0367] 1.3d
[0368] g2 1.3 Ml=zdgs|= F7HA Pol 93 Had fr|Egeto]l= sgE 1.3a9 ¢4 ofv=3} 4 Boc A|A
ol A AlFFsle] 3§E 1.3bE AlFshe, st 19 HFE U9 g§Ee] duby A4S BoFrh. 94 ofv
Lol HAISA d2A AF AlolRE|=gle|=d od gAE 4 Tk Boc AT HIAIGHE d2A Eg
ZRo ol EL EE Ao o3 24" 4 k. oluwal F7hA Ael] o3 sHFHE 1.3p9] HATU AZH LS
Z7A AE = 1.3c5 Asdrt. F7A FE= 1.3¢c 2 471d 704 59 AxTA g AZHE F71h4 1.3d
= AFsig. opd FRolol=o] 93 3gtE 1.3dY FLFQ WSS 3lek] 19 eSS AT
[0369] A Aje] 183-1862 o3k AnbA Mo ofsf AzHJrk. AAjd] 1832 kA 1.30] uwig} E o] 315t
S Az HHEE GAFQ whg 2 2 A kS Algsit).
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[0378] AN G 2128 wkeA 160 mel AxH AT, AAd 2128 wS4] 1.6 mE el diE] JAH wg %
A& Azt
[0379] 32 1.7
10
10 R n
e oK «
74 “ R1 B~O Y, 1
R4 R® 6 = N ) R4R5R6 R
RY, OH N o) OH | ©
H O H A H H
Bocme\/k/NN Ny, —E— >LOJLN N AN AN, 0
NI N OC  XPhos Pd G, H O H T ool j<
\@\ R7R£9 XPhos, K3PO4 R7 T
[ N
17 N>\
a
R10 1.7b F
/\/LR1
1. HCl JR%.
2. C3H5CO,H oR RH OH o 4
_HATU ,lLH N\:)\/N HHNWA
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R
Rﬁ
[ N
N
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[0380] F
[0381] WS- 1.7 227] wzap AEHd o]& Boc-EHE 9 ofu= A3t P9 oF HoFEr, oAHQ vkE =
AL Ao 21304 Zrolm 4= gtk AAle] 214-2172 FUe AukH A2k 9 HHe 4k SR EE AME
1
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HEE-2 1.8 A 3E M=Adds = (FHA P)oll odt SEHE 1.8a9 YA ofv|glo A Al#Eh=, 348H2] 1
ol W3 U9 g dnky AL HoFErh. X3E WzAds = T Pol 9d 3E 1.8a9 UA
ofr|:-shi= SR 1.8bE At A ofm|wsh= HIAIGA G 2A AF AR =Elo] = o3
g4d" F k. tert-5F9 ((9)-2-(4-ofo] = d)-1-((R)-S A &-2-2 ) o] &l ) 7} = n}u o] E 0] F&2]Q] of &
A= e 3eE 1.8cE AT, FE5HA Boc AAN o] <l olv= A PAL 3FE 1.8dE
AFeet. Boc AIAE HAIGA o2A EEFFOROMEL e it od Gd" 4 vk, obm= Ad)
PAHL HAEE dzZ2A FFEERAA D Ak oA HATUO ola] 249 = dut. FEH4Q B3] AAE 3
FE 1.8eE5 ATt FEHHQ opu= AR FAL FE 1.8(F ATt on= A FAL HAEA
2 FtEEAA 2 Ak G Y HATU o8] @49 & Aok, FEHHoR F&H-Fvlg AZHE dAY Ak
7hA ~z7-AZYo] FyE F Art. DAY F7HA So] 9@ FFE 1.8d9) xwsbAE AZHL

2. TAY A
2.1 P F7HA9 ¢4
N=ﬁu_<F
=\
)’L,NH 1. CF,l, Cs,CO; F ~" %
Br 2 F B(OH), H
F
OHC:Q OP1
F

4-(1-(HEF =2 E)-1-o| 1 th&E-4-¢)-2,6-H EF =2 =dd s = (P1). 75mL ¥
1H-o] vt} (1g,68md)LQW%(MBOM,B&%mmU,%lﬂ%?&i@ﬂ
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[0390]

[0391]

[0392]
[0393]

[0394]

[0395]

[0396]
[0397]

[0398]

[0399]

20 ml, 10.62 mmol)2] HErNE 5o°coﬂA1 WA ke Y. Rbs S5k
g 3 Fssitt. "E AolAE EtOAcE AHIST. oAES A5
A 713, ZA2HA FFAAC. Z‘l’vg—g At 25 Z2vtE Y (17%0 4 47% EtOAc/Hex)oll <8l A A
&} %’MOVWZ%H THE 1.3g2 F5EH. o] EFES U (Il nl) T 3,5-UEFez-4-x=293d
BEA (1.6 g, 8.58 mmol), XPhos Pd G2 (0.4 g, 0.26 mmol) 2-(OAZFRAL LAY 1)-2" 4 6'-EFo]4Z

_l

=347 (0.12 g, 0.26 mmol), 2714 MbzZE (2 M, 3.3 ml)¥} Sétar, of=Fo® 107 st E7|A1X
W, 100C el A ”“H skt ke EREe AeoR WAAT|a, #ASt sl wFAAL, ARes
EtOAc® 3AstaL, A4 2x2 AH T thi, NapS0, oA 131713, ofFstar, 7} shol] w5270, = &

FES Ay 29 aEvtEady (23%4 92% EtOAc/Hex)oll o8] At B2 o) AA P1S 5359},
NS (ESI) m/z 259.2 [M+H] .

1
H NMR (400 MHz, &==23X%F-d) 6§ 10.32 (d, J = 1.1 Hz, 1H), 7.91 (d, J = 1.3 Hz, 1H), 7.63 (d, J =
Hz, 1H), 7.48 - 7.36 (m, 2H), 7.16 (t, J = 60.8 Hz, 1H).

N=\ F
/NC/\NH 1. CF,l, Cs,CO4 \N‘<F
. _—
Br H
2. /@,B(OH)z
O p2

OHC

4-(1-(d&F 2 d)-1H-olrvE-4-)l=dds| = (P2). HA st P25 $3HA P1e] Al Ax€
Hell whek, 2eut dfalell (-2 =2dHd) B EARS o] 835te] Alxakqltt.

NS (ESI) m/z 223.2 [MHH]

I NIR (400 MHz, E22XF-d) 6§ 10.02 (s, 1H), 8.01 - 7.89 (m, 5H), 7.62 (d, J = 1.3 Hz, 1H), 7.15
(t, J =60.9 Hz, 1H).

N-N 1. CuBry, t-#8 UEdE N-N

| ‘>~—< ’ D
HzN’kS 2 F B(OH), H;jg%s‘ J
OHCD/

o F
L P3

4-(5-ANZFRZZ-1,3 4-Eo}r]o}F-2-9)-2,6-T| TFL2M=AEF] = (P3). o2 o, wukg w), 5
W oolol YT AERE 3T ZtaTo] & MeCN (78 mL) = B2W3A2FE (3.8 g, 17 mmol) 2 tert—%-
g UEZOE (2.53 ml, 21.25 mmol)e] Erd §9d 5-A|FZEZEE-1 3 4-F|ojr]o}F-2-o}7] (2 g, 14.16
mmol)S WA Wk o R <3 HHM3] Hrstal, A2olA] of=Z3t sho whAf W%}S’iv}. s EEES ¥3)
NHCI (54) 78 Lz AAstar, tod odH=Z2 FE3kaL, F7] T8 MgS0, ol AFxA7|a, oJ7star, A
T Bt HEAATY. E AFES Ay ZE azerEady (10%4 50% EtOAc/Hex)ol <8 AAIsT).
AARE (0.28 g, 1.34 mmol)S T4 (4.9 ml) & 3,5-UZF2-4-¥F=2HJdRBEA (0.5 g, 2.69 mmol),
XPhos Pd G2 (0.15 g, 0.09 mmol), 2-(TIA|ZFEANAFE A0 x)-2' 4' 6'-Ego]liAZ2HH|#d (45.06 mg, 0.09

mol), #7144 QabE (2 M, 1.34 mD)3} skar, of2ZIo R 10% FF @7IAIZ the, 100TA WA 7}
Akt whe EREE AR WA, 44 stel wFA7IAL, Aiws EtOAcRE FMsta, dg 2xE
AFE o5, NaoS0, el AzAlzla, ofststa, ek sl sFARAG. = Aiws vt 2 ARvE
L3 (21%<14 100% EtOAc/Hex)ell els) AAste] 57 o] Y 2A P3= =53ttt

MS (ESI) m/z 267.1 [M+H] .

1 -
H NMR (400 MHz, E22XF-d) 6§ 10.37 (s, 1H), 7.56 (d, J = 9.0 Hz, 2H), 5.30 (d, J = 0.7 Hz, OH),
2.47 (dt, J = 8.1, 3.7 Hz, 1H), 1.55 (s, 5H), 1.33 (dd, J = 8.3, 4.1 Hz, 2H), 1.26 (d, J = 4.4 Hz,
5H), 0.92 - 0.79 (m, 2H).
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[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]
[0407]

[0408]

[0409]
[0410]

SS50dl 10-2547909

Y
f\NH 1.CF2|,032C03 F N \<F
BN L F B(OH), H
o F P4
OHC
F
4~-(1-(EF 2 e)-11-9H&E-3-9)-2,6-HEF L 2HN=2LH 3| = (P4)2] F4 150 mL $he &710A, 3-2
ZR-1H-98= (8 g, 54.43 mmol) EMHAIE (53.2 g, 163.29 mmol), % T]ZF o Rolo]oEwE (THF =
10wt%, 200 ml, 106.23 mmol)9] @EME 45TCdA] WA 7FEelitt. ®ES EFES 202 Y417 v+,
AgpolEE T3] osksitt. HE AolAE Et0 (3 x 150 mL) & A HET. RES A5 AHsta, 3

MUEF A ARA7|L, ZA2HA B2AA (200 &, 100 mb AF) ~17 g9 1.5:1 H]9 HXM %
2 3] EAts SulE 588t o] & BAS YSA (150 mb) ¥ & (50 nl) F 3,5-UE
2dddR 22 (12.65 g, 68.03 mmol), oFHEAFZEHE (0.31 g, 1.381 mmol), HF-¥tl-1- o}rﬂr
(1.171 g, 3.265 mmol) ¥ EMFZHF (22.80 g, 164.96 mmol) ¥} Fslar, TIFES o220 g 108
71 o, 100CAA whAl 71dsigleh. whg EFES AL o2 YZA7]a, Tt Sl FFAY
EtOAcE 8A&tar, A4 2x2 AT thg, Na,S0, JellA 7xzA17]aL, o 73t

al,
FES Ay 28 aEvtEady 5%lA 15% EtOAc/Hex)ol ola) AAsAtt. g9 23S
(5:1 Hex/EtOAc) =54 AAAES 3A3sto] PAE 533

ox
()
2

rﬁ*mmﬁ
2 oan b
%“?

e N
B oto > r_E Fel

)

S H
i ﬂ .
BN

o
ot
ol
o
R

H
A Bl 55

2

I NMR (400 MHz, E=22XF-d) § 10.35 (d, J = 1.0 Hz, 1H), 7.92 (d, J = 2.8 Hz, 1H), 7.46 (d, J = 9.6
Hz, 2H), 7.24 (t, J = 60.5 Hz, 1H), 6.80 (d, J = 2.8 Hz, 1H).

f\NH 1. CF,l, Cs,CO4
N TE . mon

2. F B(OH),
D/ o] P5
OHC

-(-(AEF L2134 5-3-20)-2- FF 022U F = (P5)] F4.  EA
el el AAE el wel, el gAle] (3-EReR-4-E2 A d)BENS

Br

d 3}3E P5E ZF7HA] P49
o]-g-3te] Azt

I NMR (400 MHz, E22¥E-d) & 10.41 (s, 1H), 7.97 (dd, J =
1), 7.50 - 7.34 (m, 2H), 6.55 (d, J = 1.7 Hz, 1H).

8.0, 7.1 Hz, 1H), 7.71 (d, J = 1.7 Hz,

= F
- N
E\NH 1.CF2|,052CO3 N -<F
BN B(OH), H
O o) P6
OHC
4-(1-(g) == A P49 el disl

o 2ve)-11-¥g&£-3-¢ )l =dd s = (P6)2o] 3
(e} O‘I

3.
AAE o] whel, rejuy gidle] (4-E=EE)HEARS o] &3t Alxsqltt.

I NIR (400 MHz, EE22XF-d) § 10.05 (s,
(d, J =2.7Hz, 1H).

F Br
=N F j@
) OHC
o~B/‘;/N*< F
>§f : F ——
O

1H), 8.03 - 7.93 (m, 4H), 7.90 (d, J = 2.7 Hz, 1H), 6.85

=N
E N
H
O F P7
4-(1-(EFFL2ve)-1-92t&E-4-¢)-2,6-t] EZF 2=
1,4-9=2 (22 ml) F 1-9yEF22vE-4-(4,4,5,5-HE
g, 6.03 mmol), 4-HEW-2 6—E1§$£iaizolﬂl<>15 (1
mmol), HF-Euj-l1-oftpwta ¥~ (0.11 g, 0.3 mmol), ¥ EHRAFAE (2.06 g, 14.93 mmol)2] HENS o= o
=] O

0% B2 9100 e, FuE Ggea, 000 B AASLG, e EREL Apow B

=

delsl= (P7)e] 4. FHel 52 & (T nl) ¥
g E-[1,3, 2] AL S gh-2- ) -11-9] 2= (1.47
.1 g, 4.98 mmol), oMHEAZEE (0.03 g, 0.12
]_
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[0411]

[0412]
[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

SSS0ol 10-2547909
i, ZE skl s=A7]AL, e EtOAc® 3 Astal, A4 2x® AlHF v, NapS0, el AxA7]aL, o
=

2utE 2 (10%4 25% EtOAc/Hex)oll o3 #

I NMR (400 MHz, 22X F-d) § 10.32 (s, 1H), 8.16 (s, 1H), 7.96 (s, 1H), 7.23 (t, J = 60.4 Hz, 1H),
7.14 (d, J = 9.5 Hz, 2H).

F Br N F
=N, F D/ E. ~ N“(
J;N‘( OHC F

O-g . H

>§fo g P8

4-(1-(OZF 2 d)-1H-9 gtE-4-9d)-2-EF e 2l =dds| = (PR)9] 4. HA 3FE P8 FIHA P79
gl el Zﬂ Al el wheh, ey giale] 4-BER-2-FR e @Ml =dd s =g o &atd AUt

1 —
H NMR (400 MHz, S ==3*5-d) § 10.35 (d, J = 0.7 Hz, 1), 8.15 (d, J = 0.7 Hz, 1H), 7.98 (g, J = 0.8

Hz, 1H), 7.91 (dd, J = 8.1, 7.3 Hz, 1H), 7.42 (ddd, J = 8.1, 1.7, 0.8 Hz, 1H), 7.31 (dd, J = 11.3, 1.6
Hz, 1H), 7.23 (s, 1H).

Br N F
/N. F OHCO S N-<
o.BJ;/N*F F

o) o) P9

4-(1-(HEF =2 ed)-1-gaE-4-d)l=ddsl = (P9)o] 4. IA FFE PIE SHA P7e] FAdoll il
AA R el whel, ey gidle)] 4-B R Rul=eE s =E o] §ste] Alxsklt).

I NIR (400 MHz, E22X5F-d) 6§ 10.02 (s, 1H), 8.16 (s, 1H), 8.01 (d, J = 0.8 Hz, 1H), 7.96 - 7.90
(m, 2H), 7.71 - 7.66 (m, 2H), 7.24 (t, J = 0.14 Hz, 1H).

B(OH), ‘)‘
F
. 1. FaCaHgl, KyCOq ->— OHC I
/C\ NH
N

P10a

3-EZR-1-(2,2-UZ 2o 2o e)-10-9gZ (P10a)2] &4 o4 DMF (20 mL) % 3-BRZRE-1I-¥]2}Z (6
g, 42.86 mmol) E ERFZHE (20.73 g, 150.03 mmol)2] &l ZF o 2-2-0lo] QLo Ele] RN (24,68
g, 128.59 mmol)& #7} Zwj7|& Fal A7tedvk. vEES L*H wHkEk g8, Aeog WzkAza, JdHE
/Ao w FAMata, P H NHCl §Hom AFHIAT. A < w3aL, NaS0, AollA HAxAI71aL, o

#hakar, ek stell EFAIZT. = AFEs At 29 ARviEI S (794 25% EtOAc/Hex)ell 2ls) A
3ol Pl0a (5.4 g 63.6%) =9

%
=,
FA 2
jl

NS (EST) m/z 211.0 [MHI]

1 —
H NMR (400 MHz, S =23X5-d) &§ 7.36 (d, J = 2.4 Hz, 1H), 6.32 (d, J = 2.4 Hz, 1H), 6.06 (tt, J
55.4, 4.3 Hz, 1H), 4.41 (td, J = 13.3, 4.3 Hz, 2H).

4-(1-(2,2-0ZEF ¢ 2 °)-1H-9] g} &-3-9)-2,6-TZF o 2wl =3 = (P10)9] 34 Ploa (4.31 g, 0.02
mol)E 2-WEHEIGS=ZFS (20ml) L B (20 nl) F 3,5-UZF024-F2UHA IR ZA (4.96 g, 24.49
mmol), PdCl,(tBu2PPh); (570 mg, 0.92 mmol), ¥ AtA7]A <QXZLF 143FE (1.0 M, 40.82 ml)¥ slx, =

F=g of2IOR 108 &9 87X v, 75ToAA WA 7l wheES AR o WZhA7]aL, {7
& FEstaL, A4 & EtOAcE FEIG. & 7] & W HClel oA = AHsta, dHE
oF alo]] EZA7]3L, FFELS EtOAcE FAlstar, A4 2xZ A AsE tbS, Na,S0, el Al AZRA|7)3, o]s}ar,
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[0423]

[0424]

[0425]
[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

SEE46 10-2547909
(1:3 EtOAc/ &b, EH¥E A= 54 ojAddx = njut E%JJ
12]7} 24 A 2vlEeEy] (70%04 100% DCM/Hex)ell <& Xé q|ate] P
NS (ESI) m/z 273.1 [M+H] .
HONMR (400 MHz, 222 2-d) 6 10.34 (d, J = 1.0 Hz, 1H), 7.55 (d, J = 2.4 Hz, 1H), 7.47 - 7.38 (m,

2H), 6.67 (d, J = 2.4 Hz, 1H), 6.15 (tt, J = 55.3, 4.3 Hz, 1H), 4.52 (td, J = 13.5, 4.3 Hz, 2H).

F
= ‘)-F
1. K,CO3, Cs,C04 F S

2. F B(OH),
)0 °
OHC P11

4-(1-(2,2-t) 22 0 2o & )-11-1] 2} £-3-9)-2-Z 2o 2wl =ty 3| = (P11)9] 4. ¥A 3}3E P11S 74
P102] gl dis] AAlE W wEl, a#u dgiile] (3-FFLE2A4-E2UHY) B ELS o] &35l A x5S
o}

/C/N\NH

Br

' NR (400 MHz, S=2=2Z3F-d) § 10.34 (d, J = 0.8 Hz, 1H), 7.89 (dd, J = 8.1, 7.2 Hz, 1H), 7.70 -
7.58 (m, 2H), 7.54 (d, J = 2.4 Hz, 1H), 7.33 (dt, J = 8.0, 1.0 Hz, OH), 7.26 (dd, J = 10.7, 1.5 Hz,
OH), 6.68 (d, J = 2.4 Hz, 1H), 6.42 (d, J = 1.9 Hz, OH), 6.15 (tt, J = 55.4, 4.3 Hz, 1H), 4.52 (td, J
= 13.5, 4.3 Hz, 2H).

D

1. K,CO3, Cs,CO5 \N

2. B(OH),
O o P12
OHC

4-(1-(2,2-0 EF 0 2ol &)-1H-9] 2} E-3-Q) Ml =3 = (P12)e] @4, A 8% PI2E SIEE Pl09) @A
of thal AlAIE el whet, ey tiilel (-E2dad) B eSS o] &ate] Al X85

JNH
N

Br

NS (ESI) m/z 273.1 [M+H]'

I NMR (400 MHz, E22XF-d) & 10.34 (d, J = 1.0 Hz, 1H), 7.55 (d, J = 2.4 Hz, 1H), 7.47 - 7.38 (m,
2H), 6.67 (d, J = 2.4 Hz, 1), 6.15 (tt, J = 55.3, 4.3 Hz, 1H), 4.52 (td, J = 13.5, 4.3 Hz, 2H).

_ 1. CU(OAG),, Na,CO; F \NN_q
LN H
Br” N 2 F B(OH),
O F
OHCI P13
F
4-(1-A 2R Z2-1-9 2 5-3-9)-2,6-0 EF e 2 =dd s = (P13)e] §4 DCE (40 nl) & oPAEATE

(I1) <= (3.7g, 20.41 mmol), 2 2,2'-H]3Fd ( .Zg, 20.41 mmol)e] AENE &7|X|7]a, 50CE 7F&8}
al, 102 &b ke & DCE (60 mL) & 3-H=X-1H- 9]k (3 g, 20.41 mmol), A ZRZ2IAREL (5.3
g, 20.41) 2 BHIMGEF (4.8 g, 44.91 mmol)ell H7FsITE.  WREES 65ColA 48A17F &b wwHsHGITE.
o W7 AL, Adtel= ZElE T8 oufstar, EtOAc® ik, oAvbEE A St
= EtOAcSt NHACI &9 Atelell Hujstar, 7] 55 NHACL, Na,COs &<, f= AlH et

)

Na,S0, “gellA Ax:A7]1a, A7t 28 A2etEad] (10% 4 35% EtOAc/Hex)oll <3 gA|slo] 3-H2Z -1~

FEZR-1-AZZ2EZZI-1H-9&F (1.5 g, 8.18 mmol) S 2-WHHEZ| =25 (60 mb) 2 & (60 mL) ZF
299 d 224 (1.8 g, 9.8 mmol), PdCl,(tBu2PPh), (0.29 g, 0.41 mmol), % 4714 <
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[0435]

[0436]

[0437]
[0438]

[0439]

[0440]

[0441]
[0442]

[0443]

[0444]

[0445]

[0446]

SS50dl 10-2547909

A 193 (4.71 g, 20.45 mol)hl Fetal, ofEFo 2 108 ¢ BVIAY us, 5 skl 3A1ZE <t
ZFEE T, WS ERES ALo® YA TA, /7] & £ s, 4 TS EtOAcE FEIT. T

=

#7138 W clol Arw AReln, Astsn, B N
A}
[e]

oM ZAl7IaL, ofdstal, ek s

NS (EST) m/z 249.2 [MHI]

' NMR (400 MHz, S 22¥5-d) § 10.33 (s, 1H), 7.52 (d, J = 2.4 Hz, 1H), 7.42 (d, J = 10.1 Hz, 2H),

6.57 (d, J = 2.4 Hz, 1H), 3.66 (tt, J =7.4, 3.9 Hz, 1H), 1.26 - 1.15 (m, 2H), 1.09 (qd, J = 5.7, 2.4
Hz, 2H).
FD/B(OH)Q /l F
~-F OHC F SN
Ij F H
Br” 'N
O F P14

2,6-UEF2-4-(4-EF e 2y gd-2-)H=2dd 3| = (P14)9] 4. DME (10 ml) 2 & (5 mD9 E3E
T 2-32R-5-ZF 02y gd (0.95 g, 5.39 mmol), 3,5-UZFL2-4-¥2AHIHEA (0.8 g, 4.3 mmol),
HA(EgedE2s) Ity (1) ygZFEgo]= (302 mg, 0.43 mmol), ¥ €245 (1.49 g, 10.76 mmol)<]
A S o2 2o 2 108 &< B71AZ B, 85Tl ¥l 7tdel. whs TFES Aoz Y7ha)y)
i, 7S el sFA7|AL, RES EtOAcE FAstaL, A4 2xE AIFE vk, NaS0, Aol dzx:A7]a, o
Fala, et stell FE2AZAY. 2 ZFES Ay 2y aEatEHs (10%914 20% EtOAc/Hex)ol <& A
Aske] P14 (122 mg, 12%)2 533t}

NS (ESI) m/z 238.1 [M+H] .

H NMR (400 MHz, S =223F-d) § 10.38 (d, J = 1.2 Hz, 1H), 8.59 (d, J = 2.8 Hz, 1H), 7.78 (ddd, J =
8.8, 4.2, 0.6 Hz, 1H), 7.68 - 7.60 (m, 2H), 7.55 (ddd, J = 8.8, 7.8, 2.9 Hz, 1H).

F
E F B(OH), p |
\ OHC F N
b - F . H
Br” 'N L pis
2,6-0)EF 0 R4-(4-ZF 029 W-2-) =AW= (P15)] G4, HA ST PI5Z % Plac] I
of thal] AAE Bl whah, vt EH” ] 2-HER-4-EF S’_EJPJ?‘_% o] &3l A Z3}FA L),

NS (ESI) m/z 238.2 [M+H] .

' NMR (400 MHz, ¥ =2=23*5-d) § 10.39 (s, 1H), 8.70 (dd, J = 8.6, 5.5 Hz, 1), 7.67 (d, J = 9.9 Hz,
3H), 7.48 (dd, J = 9.8, 2.3 Hz, 1H), 7.11 (ddd, J = 7.9, 5.5, 2.3 Hz, 1H).

F B(OH),
e Y

N/ﬁ F F N
Br” N H

P
O F P16

2,6-tEF24-(Fgnd-2-e)M=dd s = (P16)e] &4, 1.2-twEAg (30 ml) T 2-BH2RIgud
(1g, 6.29 mmol) ¥ EHEZ|A(EHAdx2)ZeF (218.05 mg, 0.19 mmol)& 5% < 7N v&, &
(15 m1)& H7tstar, olojA 3,5-HEFOE2-4-X2UHA YR EA (1.4 g, 7.55 mmol) H FERAUESR (THF &
1.0M, 1.59 g, 18.87 mmol)S H7}slich. wks B 85Tl WAl 7Fdeitr. ARom WA &
1= zZ

=% :
TdE=S BtOAc® 3)4star, ¥3} NallC0; & R A= AHT vhs, NaS0, dolA AxzA17]aL, ofststar, 2
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[0447]

[0448]

[0449]

[0450]

[0451]

[0452]
[0453]

[0454]

[0455]

[0456]

S=506 10-2547909

oF 3loll wE=AAT, X AFELS A7t 29 A=ZntE 2T (0%41A4] 40% EtOAc /Hex)dll <13 A A|3te] P16
& F5IT

I NMR (400 MHz, E22X5F-d) & 10.42 (d, J = 1.0 Hz, 1H), 8.87 (d, J = 4.9 Hz, 2H), 8.16 - 8.03 (m,
2H), 7.32 (t, J = 4.8 Hz, 1H).

\S,O /N 0
) *Co NaH F SN\

— 10,
JONH
N 2. F H

Br : B(OH),
O F
OHCjQ/ P17

F
(9)-2,6-HEF22-4-(1-(HEZ3| =2 FH-3-4)-11-F 2}E-3-d )l =L ds| = (P17) WZxoA FZAIZ1 DNF
(15 mL) ¥ 3-B2X-11-92}= (583 mg, 3.97 mmol)2] &0 Tiﬁ}L}Eg (60% . EAF 241 mg, 6.03

a1 = )
mol)& H7bskglTh. 15417 F¢k wwkek & DIF (5nL) § (R)-HIEZHS| =R Fe-3-d vgExvolEe] &
of (Fz: PCT Int Appl 2013068458) (998 mg, 6.01 mmol)& H7}sbal, whg EFES 100CE ¥l 7HE3Hd

W ERES 420w WAAYIR, BOAcE AMEI, 95E ARRAY. #7] & Felshn, Naso,

o
.
of
f
L
o
af

ol Al HAEAI7IL, FF sloll FFA7|L 25 % A7t 29 FRaETdE (20%0 4] 40% EtOAc /He
x)oll o3 AAste] (9)-3-HEZRE-1- (EﬂEa} 1 A)-1H-F &= (0.17 g, 0.78 mmol) S 5% oM,

S 20 mL mlo] AR go]H ulo]Lo A & (2 ml) 2 1,4-t55F (6 m) 9] EFE F 3,5-UEFLEA4-X
22U 2 (0.19 g, 1 mmol), oFAEAMZEE (6.5 mg, 0.03 mmol), FEU-1-olgvtad ¥~ (21.4 nmg,
0.06 mmol), 2 EAZF (0.33 g, 2.4 mmo) T} T, EFEL olzFZo 58 Fo @AY, WEES
100CelA 1.5A17F &<t wfe]aZ o] BzALe ofg, Aoz YziA 7)o, {3 3o FFA7 thd, EtOAcE
sMsta, B 2 992 AFsAY. 771 FEES NaS0, oA AxA7]a, o743 oF o] E=Z=A17

H
oh. o] EIES Ayt 2 IEvlE 1Y (20%4 40% EtOAc/hex)eoll ol& AA|ste] P17S 53815 th.

<)
al

o

)

NS (ESI) m/z 279.1 [M+H] .

' NIR (400 MHz, 2=2=3xF-d) 6§ 10.32 (d, J = 1.0 Hz, 1H), 7.55 (d, J = 2.4 Hz, 1H), 7.48 - 7.34 (m,
2H), 6.62 (d, J = 2.4 Hz, 1H), 5.03 (ddt, J = 8.2, 5.8, 3.4 Hz, 1H), 4.31 - 4.03 (m, 4H), 3.98 (td, J
= 8.6, 5.5 Hz, 1H), 2.51 (dtd, J = 13.4, 8.3, 7.1 Hz, 1H), 2.43 - 2.28 (m, 1H).

~e-Or =

S N9
= 104 CO NaH F N
I

N 2. F H

. B(OH),
O F
OHCI;/ P18

F

Br

(R)-2,6-HEF 24~ (1-(HEZ3| =2 F &-3-)- - ZFE-3-) il =4 gs] = (P18). Al s5HE P18
2 P17 Aol tisl AAE el weEl, ey giale] (S)-HEZSS E2F#-3-d HEEXYolE (
PCT Int Appl 2013068458)E o] &3to] A| %3},

NS (ESI) m/z 279.1 [M+H] .

' NMR (400 MHz, E22=32F-d) 6§ 10.34 (d, J = 1.1 Hz, 1H), 7.56 (d, J = 2.4 Hz, 1H), 7.50 - 7.33 (m,
2H), 6.63 (d, J = 2.4 Hz, 1H), 5.04 (ddt, J = 9.0, 6.6, 3.5 Hz, 1H), 4.27 - 4.04 (m, 4H), 3.99 (td, J
= 8.6, 5.5 Hz, 1H), 2.52 (dtd, J = 13.3, 8.2, 7.1 Hz, 1H), 2.38 (dddd, J = 13.3, 8.0, 5.5, 3.4 Hz,
1.

OH

OH /N‘>(—

= Cl F. N
/I:\NH 1_\|A | Cs,CO, N

H

BN  ,F B(OH),
I L po
OHC

F
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[0457]

[0458]

[0459]

[0460]
[0461]

[0462]

[0463]

[0464]
[0465]

[0466]

[0467]

[0468]
[0469]

2,6-UEFL24-(1-(2-3| =FA2-wE =23 )-1H-T g} &-3-d )Wl =L 3| = (P19) XA
& P4e] el disl A el whet, ey tialel] 1-2RR-2-WE X 2d-2-28 0§35k

NS (ESI) m/z 281.0 [M+H]

I NIR (400 MHz, E22XF-d) 6 10.33 (s, 1H), 7.52 (d, J = 2.3 Hz, 1H), 7.47 - 7.35 (m, 2H), 6.64
(d, J =2.4Hz, 1H), 4.13 (s, 2H), 1.22 (s, 7H).

LP
F B(OH N

l o e

SN OHC F !
T ! N
N
a = Lb °F
2,6-HEF 9 2-4-(2-(8- (S A e-3-9)-3,8-to A A ZF 2 [3.2. 1] & &-3-) v glujd-5-d )l =L g 5] = (P2
0o 4. "Y=A (15 ml) 2 E (15 mlH EetE F S7a (0.14 g, 3.7 mol), (3,5-UZF L 2-4-¥ ="y
)R EA (110.29 mg, 5.9 mol), EHAFZE (0.15 g, 1 mmol), ¥ HEZI|A(EALEAA)ZEE (20 ng,
0.19 mmol)9] EAE 107 5 &7 A]ME}. S E3MES 85TColAl 341 &9t 7HEsiaitt. Heo= Y
ZIA 71 & E3ES EtOAcE 3|4skar, E3) NalHC0; £ 2 d-2 AlF3 o3, NaS0, oA AxA]7]aL

oAatala, 7Fet dl HE2AAGY. 2 FRES Ay 29 mzvteEady (0%l 40% EtOAc /Hex)ol <@l
QAske] P20 (99 mg, 62%)a =9

P20

NS (ESI) m/z 387.2 [M+H] .

1 —

H NMR (400 MHz, S2=35-d) 6§ 10.33 (s, 1H), 8.55 (s, 1H), 7.11 (d, J = 9.8 Hz, 1H), 4.74 (t, J =
6.3 Hz, 1H), 4.61 (s, 1H), 4.40 (d, J = 12.8 Hz, 1H), 3.69 (s, 1H), 3.33 - 3.02 (m, 3H), 1.86 (s, 1H),
1.65 (d, J = 8.1 Hz, 1H), 1.55 (s, 2H).

1. CU(OAC),, Na,COs4 \NN‘<]

f\NH
BN o B(OH);
OHC/Ej © P21

4-(I-AF2Z 2 -9 eE-3-d)Hml=ddsl = (P21 8. FA 33E
AAE BRjel wel, e djale]l (4-2=2PdE)BEAS o] &8t Az

P215 3}3tE P139] Aol sl
=y
NS (EST) m/z 213.2 [MHI]'

I NIR (400 MHz, F2&X5-d) 6§ 10.01 (s, 1H), 7.97 (d, J = 8.3 Hz, 2H), 7.92 - 7.86 (m, 2H), 7.50

(d, J =2.3Hz, 1H), 6.61 (d, J = 2.3 Hz, 1H), 3.66 (tt, J = 7.4, 3.8 Hz, 1H), 1.22 - 1.15 (m, 2H),
1.11 - 1.03 (m, 2H).

F B(OH), @NLO
I RS OHCI;/ ~N
R ——— X

|
N

\C\o g P22

E
2,6—E1‘é—?ii—4—(6—(6—(%/ﬂ]%—3—%})—3,6—E]°}X}H]/\]3i [3.1. 115 ek-3-2) v ]9 -3-d )Ml =<k H| 8] = (P22) 9]
A gsak (15 m) 9 & (15 mD)9 EFE T Sda (0.53 g, 1 mmol), (3,5-UEFLEA4-X295d)HE
A (413.8 mg, 2.0 mmol), 2 EHAFZ-F (0.16 g, 4 mmol), 2 Cl,Pd(tBusPPh), (0.02 g, 0.37 mmol)e] &EFNS
102 sF 7IAIRE. g ERFES 60Tl 3AZE FF JhEsigitk. Ao R WA F, EYRES
EtOAc® 3]A]akar, 3} NaHCO; &9 B A2 AAHS vthd, NaS0y el AxA7]a, oJ#pstar, 7t sl
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[0470]

[0471]

[0472]
[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

SEE36 10-2547909
EEAZT. 2= AFES A7 29 aRetEadg] (19914 15% (MeOH/ (EtOAc & 1% EsN)oll o]l A Alate]
P22 (470 mg, 85%)E 53k T},

NS (ESI) m/z 372.2 [M+H] .

' NMR (400 MHz, ¥ ==23¥5-d) § 10.34 (s, 1H), 8.52 (d, J = 2.5 Hz, 1), 7.76 (dd, J = 8.9, 2.5 Hz,
1), 7.16 (d, J = 10.4 Hz, 2H), 6.61 (d, J = 8.8 Hz, 1H), 4.71 (t, J = 6.2 Hz, 2H), 4.50 (s, 2H), 3.87
(t, J =6.2 Hz, 8H), 3.57 (s, 4H), 2.78 (d, J = 7.3 Hz, 1H), 1.64 (d, J = 8.9 Hz, 1H).

B(OH),
'\(j OHC:Q/
Nig N
\be
2,6-T)ZF 9 2 -4-(6-(8- (A ek-
=

$4 EA BB P23 5%
Sk,

21)-3,8-F] o} A ] A

3-2 122[3.2.1158-3-2) 92 9-3-) Ml =L b 5] = (P23) ]
P20°] Aol thal Al

= 3.2.
Al el wet, 12y giilel] S3cE o] &-3te] Alxs)

NS (ESI) m/z 386.1 [M+H] .

7 7
S
al Br ,(j cl N N
1. (H3C)3Sn” °N H 0.
_0 _—
O ClI H Cl

2. LiAIH,
o ¢l 3. PCC
P24 P25

2,6-tERE-4-(Fgd-2-)Ml=a 3| = (P24) B 2-F2=2-4-(Jd-2-d) =g = (P25)9] 4. =
By EHoA, WY 4-BRR-2 6-TZFZI2HMFE (3.18 g, 11.2 mmol) ¥ 2-(EyHgdxerd)dIdd
(1.94 ml, 11.2 mmol) % HEZI|2(EZHE x23)ZFehF (647.1 mg, 0.56 mmol)S DMF (25 mlL) Foll ¥
AT, EFES ol2 108 EQF 287X 7], 100CE 18A17F B¢ 71438 the, Aol A &9t 48
AZE &, IS ES EtOAcE 848ta, KF (50 L & F 3 g) 2 94 (Bx)Z MASFaL, NayS0, AollA HzA]7]
AFES At Zdy gaEeEady (0% 20% EtOAc/ 3NAH) o
d-2-d)dlxofo|E (1.5 g, 47.5%)F F53t9tt. o E&S THF
s, FasdFuEeE (0.4 g, 10.63 mmol)S 3] H7lela,
2 7F28ta, A7 ok kel T, 0CE oA W¥Zhry]ar
E (500 uL)S WA Hrrslar (Ads 7)A HA), o]oJA NaOH (2 M, 500 ul)ell oo & (1500 ul)S 3
btttk £8EE Ao mutsldth. 147 3, NaSOE H713E U, EFES Aol EE £ oJ3s)
Art. TAZ Et,0 (200 mL)E AFar, oJ3ES 729t o HFAI)L, FFES EtOAcE 3|AstaL, B2 A
ek Ty, NaS0y el A dxA7]ar, oJ#star, 74sE stell s5AF . = 47&E (1.5 g, 5.9 mmol)<S 7&
H EEEAZYoE (1.91 g, 8.85 mmol) % Age]E (700 mg, 7 mmol)$} Fskar, DM (10 mL)S
A7vstar, whe EFES A2 48A17F T wRksiYh. RS ES AFTtY A2 ZelaE Zte AgolE
x2S T3l sk, DAM/EtOAcE 473 A th, oH=S NaS0y dellAl 7AxA71a, of3sbar, 7S¢t 3fell
SAAT. = JIFES A7 28 azvEadgye o8] AAske] P24 (392 mg, 26.3%)5 F53FAT.

h=]
=
h=]

=

o,

Okt

o

2

p‘h

)

=)

A4

oo ol

c:

_VL

U

Fu

HU

,p

r
ECN

(25mL) Zoll %éﬁﬂﬂﬂ, 0"C§ YZEAIZ1

At $RY F, U EFEL WU Heo

401.

NS (EST) m/z 252.0 [MHI]

H NMR (400 MHz, S =23X5-d) § 10.54 (s, 1H), 8.74 (ddd, J = 4.8, 1.8, 0.9 Hz, 1H), 8.06 (s, 2H),
7.83 (ddd, J = 8.0, 7.4, 1.8 Hz, 1H), 7.77 (dt, J = 8.0, 1.1 Hz, 1H), 7.36 (ddd, J = 7.4, 4.8, 1.2 Hz,
1H) 2 P25 (195 mg, 15.2%).

NS (EST) m/z 218.1 [MHI]
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[0480]

[0481]
[0482]

[0483]

[0484]

[0485]

[0486]

[0487]
[0488]

SSS0ol 10-2547909

' NMR (400 MHz, E2=3x5F-d) § 10.52 (d, J = 0.8 Hz, 1H), 8.74 (ddd, J = 4.8, 1.7, 1.0 Hz, 1H), 8.17
(dd, J = 1.6, 0.5 Hz, 1H), 8.07 - 7.95 (m, 2H), 7.91 - 7.75 (m, 2H), 7.39 - 7.29 (m, 1H).

N._ ZnBr A
B 2O o e [ a2
PO s e SRk c
O F O F O F
P26a P26
4-B 2 -2 6-T)ZF o 2l =od = (P26a)e] 4 -78TolA DCM (100 mL) & WE 4-B2r-2-F22-6-Z
FoaHZOlE (5.6 g, 20.94 mmol)e] &M TJeo| AR EAFnE sl=glole (EFQ ZF 1.0M, 60 ml)S A
7bstdTh.  4.54%F 3, wkg %f;;% MeOH (2.4 mL)el ©]oJA] NaOH (6.0 M, 2.4 mL)el] ©]ojx & (5 nl)=&
AT, HHEES 1AE S wwke oS NapSO,E bk, ofFsta, HF sl sFA7|, dRE

(4.96 g, 20.71 mmol)= DCM (100 mL) Fol &3Al7]aL, 5CE ¥AAZ thy, dgvy SEEZIAZWE
(6.27 g, 0.03 mol)E H7}stx, EIES v mulale], AHAs] Aoz JeEe® g9k, Az A (10
@< Arteta, EFES Ag Ao 1.5 Ax ZH1S B3 5:1 DOM/EtOAcE & A 7|HA o] 3}ate] P26a
(4.67 g, 92%) 5 F538tdTh.

HONR (400 MHz, Z22¥2-d) & 10.38 (s, 1H), 7.54 - 7.41 (m, 1H), 7.31 (dd, J = 9.7, 1.8 Hz, 1H).
“F NMR (377 Miz, S22XE-d) § -113.31 (d, J = 9.7 Hz).

2-FRE-6-ZTFoF-4-(Fgd-2-Y)H =L = (P26)e A AL wE HEZS|=2FT (7 ml)
P26a (2.5 g, 10.53 mmol) ¥ Pd(tBu,PPh),Cl, (213 mg, 0.34 mmol)9] &) 2-¥g]do}d B Ewnlo|= (THF
0.5M, 28.43 m1)E F7Fetdek. ¥REES ArE 108 T 87A v, 60CE 713, 3213 &, &3
E5 Adeom WYzhA 7], EtOAcE 84k, NHCle 23t §doz AHFAT. F7] FEFES NaS0, ol
A AzxAZ|a, sk, 748 dtel FEHEAAGY. 2 AFES A7 28 AzZetEagy (1:1 DA/ &AM F
3% - 35% EtOAc)ll °J3 AAste] P26 (1.09 g, 41%) = F53F3dTt.

of{ ofy

—

F

MS (ESI) m/z 236.1 [M+H]'

H NMR (400 MHz, E22¥5-d) 6§ 10.49 (d, J = 1.1 Hz, 1H), 8.74 (ddd, J = 4.8, 1.8, 1.0 Hz, 1H), 7.96
(t, J = 1.4 Hz, 1H), 7.86 (d, J = 1.8 Hz, OH), 7.85 - 7.80 (m, 1H), 7.78 (q, J = 1.1 Hz, 1H), 7.77 -
7.74 (m, 1H), 7.36 (ddd, J = 7.4, 4.8, 1.2 Hz, 1H). mF NMR (377 MHz, 22X 5-d) 6§ -114.35 (d, J =
11.6 Hz).

(\N'N 1. CuBr, CuBr,, t-#8 UEZIE
S—NH,
OHC ;
F

4-(6,7-0) 3 =2 4H-HHFZEZ[5,1-c][1,4] AR -2-2)-2 6-T) ZF o 2l =dd 5| = (P27)¢] A,  15TolA]
CHsCN (5 mL) ZF 6,7-93|=2-40-9&ZF2[5,1-c][1,4] Az -2-0}91 (1 g, 0.01 mol)S E=ZW3A17g

(1.24 g, 0.01 mol) ¥ B2W3tA272 (16.05 mg, 0.07 mmol)} 33 S, tert-F€ YEZOE (1.11 ml,

o
0.01 moDE wig- AA3] Hr7bsta, ¥bsES 9A wNksiodth. E3ES 4 NLCIE AAHsta, DMeZ 3
Asta, T8 S, 77 TS NaS0, oA Ax:A7a, dFsta, 7 st sFAAY. = JFFES
A7t 29 FzefEa T (7%-40% EtOAc/ 2b)e] e AA L, BAE (0.59 g, 2.91 mmol)S 2-HEH)
Efs|=2Fd (25 nb) 2 E (60 mL) F 3,5- e 2-4-F=2AH IR EA (0.81 g, 4.36 mmol),
PdC1,(tBu2PPh), (0.08 g, 0.12 mmol), = AF¢d71Ad <1 g, 7.27 mmol)3¥} ¥}8}aL, ofZ TS

2108 ¢ 27 v, &5 sholl 3AIRE wok bkl wbe ERES AeoR WAA)7]aL, EtOAcE
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[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]
[0497]

[0498]

[0499]
[0500]

SS90l 10-2547909

MstaL, =, 5% AIEEAL &, R AR AT, BEE 77 S5 NaS0, olA AxAl7]al, o3ts

aL, st stell AR Y. AFES EtOAc/ A H==58 2 stste] P27 (486 mg, 63%)S 53kt

MS (ESI) m/z 265.1 [M+H]"

F B(OH),
7\ OHCI;( 7
=N F F
Br

H

6-tlEF e 2-4-(Fe|d-2-d)m=gds| = (P28)9] 4. EA SFE P2sS sk P20 Aol i Al
| el wmeEt, e tidle] 2-H R R ES o] &ske] Azl

Al
NS (ESI) m/z 202.2 [M+H] .

F B(OH)
0O
=N  OHC F N

Br

H
O

P29

6-t&F o 2-4-(d e d-2-d)ml =t 8] = (P29) <] %é FA sekE P29E shehE P09 el disl Al

’\1L Il weh, ey ol 2-BrRyed gl ( L R-4-X 299 d) BELS o] &eto] Alxs3Att.

NS (EST) m/z 220.2 [MHI]

B(OH)
oo *
=N  OHC N

Br H
O  p3o

d-(vEjd-2-)l=gdes| = (P30)e] . FEA 3ehE P30S 3She P09 Al el AlAlE 8
upel, e gidle] 2-BeRyd 2 (4-xEded) B EMS o] &38to] At

O+
2

NS (ESI) m/z 184.1 [M+H] .

1. LiAIH,
2. PCC
HO H
o} 0

P31

HAZ2[2.2.1]18e-1-7l 28 dd3]= (P31)e] &4 BAZFZ[2.2.1]He-1-7t=824F (1000 mg, 0.01 mo
D& WE "HEGS|I =25 (3 L) T &3fA71a2, 0CE IZ4NT v, FastdFr s (0.5 g, 14
mmol )& M8l Hrlsta, H7PF ¢5d F, 9§ EFES I8 Ao Theeta, 2A3F F9F uwkstar,
=S ] 0CE WAL, & (540 ub)S s8] Hrksta (A4 714 2AY), o]o]A NaOH (2 M, 540
uL)ell elejAl & (1500 ul)< #H7Fstch. &8s A2olA wsldtt.  1AIZF &, Na,S0,& #H7hst v,
23 ES AgolEE E3 oFslgdrt.  AES DM (~200 mL)o® A, oJFHES 7t dlo] wE=A T
ZHEE (900 mg, 7.13 mmol)<= DCM (10 mL) ZFofl &3jA|7]aL, W 1, gy FEEI2
3 Ao teHEs )

=3 of3sta, DOMe =

BN rlo

el

7
E (2.61 g, 12.12 mmol) % Ag}o]E (700 mg, 7 mmol)9} Falar, WFEES H%
;48N ZF FoF wukEgiYr. HESES AP gte] e Ty aE zti= AglolE xE
3 AT o, AHRES A stell 5TAA sFAA P31 (1.7 g, 950 = 5

1 K
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[0501]

[0502]
[0503]

[0504]

[0505]
[0506]

[0507]

[0508]

[0509]
[0510]

SS90l 10-2547909

' NYR (400 MHz, S ==23¥5-d) 6§ 9.85 (s, 1H), 2.41 (td, J = 4.2, 2.1 Hz, 1H), 2.04 - 1.27 (m, 10H).

F. B(OH),
(0]
o -7 o

F
H

O F p32

2,6-HEF224-(ZAg-3-d)l=gdd s = (P32)2] F4 "EEE FHOA, 1,4-t34k (5 ml) F 3-oFo]2
E=-SAE (0.24 ml, 3 mmol), (3,5-UJZF2-4-F=2AHI)HEAF (250 mg, 1.34 mmol), 4,4'-Y-tert-H&
-2,2'-td g (18.05 mg, 0.07 mmol) Ni(NO3), - 6H,0 (19.55 mg, 0.07 mmol) % ®FZHE (557.51 mg, 4.03
mol)S T3P, EFES ofE2FLO R 10w T BUIAIZIAL, 80TCE 12413 <t 7HEe s, ALo2
ZANAT. 4847 F, WS ES EtOAcE FMsta, d4 (202 AFHSAL, NaS0, AelM HERA7 AL,
Aela, 749t b AR, 2 AFES Ayt 249 I2alEgE (10%94 30% EtOAc/ A2b)o] o3
AAske] P32 (49 mg, 18%)Z2 FE33iT).

' NIR (400 MHz, 22=3x5F-d) & 10.26 (d, J = 1.2 Hz, 1H), 6.99 (d, J = 9.5 Hz, 2H), 5.04 (dd, J =
8.2, 6.3 Hz, 2H), 4.62 (t, J = 6.3 Hz, 2H), 4.14 (tt, J = 8.2, 6.2 Hz, 1H).

F

3 oI ;
\ 1. Br F F
0-B 2. Hy, Pd H

0 3.PCC
O F p33

2,6-T)1ZF 0 & -4-(B| Ed}s| = 2 20-9] &-4-Q) Ml =L 3] = (P33)Y &4 1,4-t]=22F (6 ml) = 3
-3 P-4-H 2 I o ~HE (414.48 mg, 1.97 mmol), 4-BEX-2 6-T|ZFozuld o=
mmol), HIEgH|A(EAdEA3)ZeE (103.63 mg, 0.09 mmol), = EAMYEE (2M, 2.24 nL)S 38},
gz&%g olm oz 108 FeF BN 7L, 80CE 12417 Fet 71dsE e, Aeo = WAz
EtOAc® 3|AMetar, A4 (2x)2 AAHSFaL, Na,S0y “dellA AxA71aL, o#atar, 7 stel 55 Rit‘r zx

:L
&
olo
il
o

FES Ayt 28 azEvEady (20%904 50% EtOAc/ bl o8& AAlsta, WAL (405 mg, 1.79 mmo
)& EtOAc (8 mL) ol &3siAl7]aL, jj’ﬂ‘r% (C % 10%, 38.1 mg, 0.36 mmol)S H7}8lar, EFES F4 3ol
Ao A 1827 Hek wutalit}. EHES Aelo|EZ Ba) ovbela, EtOAcE 3 FTa, ofIES et
atoll FHAIZALE.

Z FE (450 mg, 1.97 mmol)-& DCM (10 mL) ol &3§A|7]aL, JEiv)y SREZAZWOIE (637.49 mg, 2.96
mmol) 9} §3}ar, WHEES ALo|A 48A17F B wHEEGITt.  o]or], WHEES AElolEE Fd| o,
DMz 3] a1, &S 743t dholl FHAIA P33 F533

' NMR (400 MHz, S =23F-d) 6§ 10.28 (d, J = 1.2 Hz, 1H), 6.85 (d, J = 10.0 Hz, 2H), 4.08 (dt, J =
11.5, 3.2 Hz, 2H), 3.60 - 3.33 (m, 2H), 2.90 - 2.71 (m, 1H), 1.83 - 1.70 (m, 4H).

F B(OH),
X «
A ome E -
<\ : H
Br” N
O F
P34

2,6-0EF L 2-4-(5-HE-1,3,4-SA ) o} Z-2-A )Ml =L 3| = (P34)9] 4. HA IJFE PUE FFTE P19
stAlol thell AAlE Wl wal, ey tialel] 2-B 2R -5-wE-1 3 4-SAlr] ol S o] 8-3to] A 23T,
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[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]
[0519]

[0520]

[0521]

[0522]

SS50dl 10-2547909

MS (ESI) m/z 225.1[M+H] .

F. B(OH),
e F
H Z F
KY\F F F W
Br N H
O F P35
4-(5-(tZ22ozuE) Jad-2-2)-2 6-t]ZFo 2=y 5= (P35)2 3. XA 3E p3sE 3= pl
o Aol el AAE el wel, Ty gialel 2-BER-5-(UZ2FeEdd)ydds o]y
A 33T}

MS (ESI) m/z 270.1[M+H] .

F: Br 2 ]
1.2 (JYZE) que F N
N
OHC Y N H

i Bri:N] o F

P36

2 6-T|Z2 0 24— (7 gpa-2-2 ) ul =y 5| = (P36)e] 4. 1,4-T]%4F (18 nl) 5 4-HEW-2 6-T]Z20 &
H=AdH = (2 g, 9.05 mmol), ¥ (JUFHolE) YEE (3.22 g, 12.67 mmol), YFEE 1,1'-8]2(H 4

o)A 24 FgE (1) dIF22de (739.04 mg, 0.9 mmol) % OM]EAWH (1776.34 mg, 18.1
mol)e] EFES 90TE 1243 Fot 7Hdeidint. ALow YzZhaz 3 2-B2wygzl (1.64 ml, 18.1
mmol), EE ] (Egjoldx2=9)Zet+H (1.05g, 0.9 mmol) ¥ ®AFAHE (2 M, 11.31 mD)S 7kt &
FES AFoz "ol Ar (3x)=2 zﬂ%@%@i%ﬁ 277 the, WHEES 9Q0TE 1243 Fet 7hdska,
Aeow %zm 7131, EtOAcE 3BAslar, 49 3} gaoz AHeATE. F7] FEES NaS0, Aol Ax

T =
Al71a, ogFstar, 749t st FEAAT. 2 JIFES A7 ZE A20EaHE (0% - 100% EtOAc /DCM/)
off 93] At P36S G533 tt.

NS (EST) m/z 221.1 [MHI]'

B(OH), o F
9] 4
~F OHC

H
0 P37

Br N/

4-(5-EF e 2ygd-2-d)d=dd 3| = (P37)Y A, FA FIE P37S 3gE P149 Aol the) AA=
Wbl wheh, aElv gidle (4-xEwUHY)BREAS o] &3te] Azttt

MS (ESI) m/z 202.14 [M+H] .
\/Q 1. TMSA
OHC H
F 2. K2003 o

4-oEld-2 6-T) = F o 2l = H 3| = (P38)9] A, CHLN (50 mL)/ EtsN (10 mL) 9] 3:1 EFE F 4-BEH-
2,6-0ZF o 2w =AHsE HHSE 2 (6 g, 27.15 mmol), Cul (517.06 mg, 2.71 mmol) PdCl,(tBusPPh),
A

(955.53 mg, 1.36 mmol) EFvgdAPelAdd (7.67 ml, 54.3 mmol)e] ML of2 2o F 108 Zo &7|A %
= ot

. ®ks ERES 18217 Bt ZHESY. Aeem YA ¥ EFES AYsE F3l
Asla, ANES TE2A7|, Ayt 249 I2eleEadd (1% - 15% EtOAc /Hex)oll &) AASAtr. A4
£S5 MeOH (5 ml Al71aL, eARAE (1876.01 mg, 13.57 mmol)S H71stal, &S A-2oA] uwk
o3
PN

H
shalth. 202§, 5 AXAR v, DAMe.R B Astal, A4 AHsT. #7] FE=E NaSo,
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[0523]

[0524]
[0525]

[0526]
[0527]

[0528]

[0529]
[0530]

[0531]

[0532]
[0533]

SE=506 10-2547909
ol A AZAIA p38 (2.99 g, 66%)S 533U

I NYR (400 MHz, S ==25-d) 6§ 10.30 (d, J = 1.1 Hz, 1H), 7.04 (d, J = 9.1 Hz, 2H), 0.26 (s, 9H).

F B(OH),
Br” "N”

2,6-H=7

L
3 AXE

2-4-(5-md v g d-2- %‘)Hﬂz%tﬂﬁl (P39)9] 4. HA 3FE P39E 3FE P162] Aol o
Hol| we}, ey gl 2-BERE-5-wEagye o]83sle] Az3).

F B(OH),
(O]
~ N
{ oH \/Q/ F N

o)
<, N F
Br)\N H

(@]

4-(5-AERZ2-1,3 4-FAHokE-2-)-2, 6-HEF ezl =ds| = (P40)9] §Hd. FA 3&E P40S 3}
g2 Pl /el dhis) AlAlE wgel whet, ey gidlel] 2-HER-5-AFREZ 21,3 4-SAHoES o] E
sto] Alzskint.

NS (ESI) m/z 251.1 [M+H] .

F B(OH),
Br
O F par

2,6-01 2 F 2 2-4-(1-v"d-11-9 e}E-3-)i =4 a8 = (P4D e 4 1.2-tlvISAlelgl (84 ml) 2 & (36
n)e EFE F -Bar-1-wE-10-92}% (0.14 g, 3.7 mol), (3,5-UEFL24-FEIH )R EA (9.19
g, 49.43 mmol), BMAIUYEF (8.72 g, 82.27 mmol), ¥ HEZFIA(EALE2)ZZE (1.9 g, 1.64 mmo
Dol &g 108 FeF BVIART. Wk EFES 100TAA 18413 F9F 71 6}034 Aoz YAz
< &k, WF el sFAIT U, EtOAcE FAstal, A2 AT of2, NaS0, Aol 1z

=

AFES A7 28 azaleads (20%) 4 40% EtOAc /He

MS (ESI) m/z 223.3 [M+H]'.

F B(OH),
_— OHCJQ/ F \NNH
p NH F H
Br~ N
O F pga

6-tEF Qo 2-4-(1H-9] eh&-3-d )l =% lélc (P42)¢] 4. %Al 3gE P2E 3FE P1e Il dhal
H odel wel, sy Al 3-B 2R -1-38tES o] &8to] A%t

Xﬂ Al
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[0534]

[0535]
[0536]

[0537]

[0538]
[0539]

[0540]

[0541]
[0542]

SE=506 10-2547909

MS (ESI) m/z 209.1[M+H] .

i 1 7]
J'\)\j oy
CI” °'N 2. F B(OH), H
O F P43
OHC

F
2,6-UEF Q2 2-4-(4-(S A &-3-¢ A])uma -l =gHs]| = (P43)9) 4. THF (11 ml) % NaH (60%,
310.79 mg, 7.77 mmol)e] dErHo] 24 Er-3-2 (0.42 ml, 6.66 mmol)S A7}slar, EIFES 308 =¢F Wk
3, olejA 2-ZFEE-4-EFo ey (0.5 ml, 5.55 mol)S A7kt we EFERS WA wwkeha,
EtOAcE 3|Asta, & 2 d42 AFS b, NaS0y oA AxA7]a, oFstar, 724 stoll 5FAHT. =

FAHES Ayt 29 mazaEady (30%04 60% EtOAc /Hex)oll ol AASta, WAHAE (849 mg, 4.57
mmol)E DME (23 ml) % (3,5-UEF2-4-X=Hd)E 24 (1020.52 mg, 5.49 mmol) ©AHZE (2M, 5.49
ml) 2 Pd(dppf)Cl, (279.29 mg, 0.46 mmol)$} 3tal, EFES FIFo2 HojUla Ar (5x)E ASHFToZH

g7lA71a, 87 Sholl 3AIZF ot JMEsnk. Aeo g WAl 3 EIES EtOAcE IAeta, B 2 o
T2 A D}u, NaoS0, “dollAl AxA 713, odtstar, 74t shol s5AAY. = d/F=8 A7 248 2=
wtE 728y (30% A4 60% EtOAc /Hex)ell olal AAste] P43 (1.22 g, 80%) S F5381% ).

NS (ESI) m/z 292.1 [M+H] .

o R
N—F
1 . N3/\O N\
[N

. .
F Z FD Ped-2-A2 R LG o= F N’
H 2. NaOH H

4-(1-(tZF 2 2ME)-11-1,2,3-Ego}F-4-4)-2,6-U ZF L2l 2L 3= (P44)9] 4. 4-°olEd-2,6-t
EFFeEdl=dds= (1.5 g, 9.0 mmol)E THF (10 nL) ZFoll &sfAZTE. T (1) Hed-2-7t252gE
(115.71 mg, 0.9 mmol)E H7}skaL, o]ojA oA =md IAHO|E (2.1 ml, 13.5 mmol)E 5ol AA H7tst
ATk, 158 5, S S LCOMS Aol o3 #EASY. WHEES A NalCO: o2 sk, S3HAl A
e ofMH|ER F&3t3, AU ER A AxA7|a, AFsta, AF st s5AFHT. = &
SF2S 40 ml 1:1 MeOH:EtOHZ & 2]2 wE1, 4 NaOH £9S ok (2M, 9.9 mL, 19.9 mmol). 30
T 5, A NallCos& H7bstar, 574 A ES dd ofAlH ol ER F&35ta, S EF oA dAxA7]a,
oA#slar, 2F sl EEAZAY. = AAES THF (20 mL) S AHESle] &AM ZE (4.4 g, 32 mmol) 2 kg

3} =500 mL 98 €718 AT, ygZFoRololowwEre] g (THF £ 10%, 68 mL, 36
A7bskaL, 8718 Hesgu. EES WAl 50Tl A 1f“H wRkEEY. 2 EFES o¥gsta, 2
T 3loll sFEA7IA, U4 29 IRetEady (1:1 2D T 0 — 25% EtOAc)el o8 AA ST, 54
AR ol dA = F8 ARG EARN L S oA T AT,

I NIR (400 MHz, S ==25-d) § 10.36 (s, 1H), 8.31 (s, 1H), 7.62 (t, J = 58.8 Hz, 1H), 7.59 - 7.51
19
(m, 2H). F NMR (377 MHz, E=223X5-d) § -95.78 (d, J = 58.9 Hz), -113.68 (d, J = 9.2 Hz).

F

F B(OH), N
OHC F. N

(Y F F H
gr N O F P45

4-(6-(HZFezve)ved-3-2)-2,6-HEFezHl=dus| = (P45)9] 4. FAl 34et& P45E shgh= P16
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S=50ol 10-2547909

of el diel AAE el wel, ey didlel S-RER-2-("HeEFemve)ddds o8-8t

[0543] I NIR (400 MHz, E22¥E-d) & 10.40 (s, 1H), 8.94 - 8.79 (m, 1H), 8.04 (dd, J = 8.2, 2.3 Hz, 1H),

19
7.79 (d, J = 8.2 Hz, 1), 7.25 (d, J = 9.3 Hz, 2H), 6.70 (t, J = 55.2 Hz, 1H). F NMR (377 MHz, &=
2XE-d) & -113.37 (d, J = 9.3 Hz), -116.56 (d, J = 55.5 Hz).

QH
BoH
N © =N
1 _H N
Br O P46
[0544] H
[0545] 4~(1-AE2z2d-11-7 g ZF-4-d )= 8] = (P46)9]

4. A FIE P46S = PrY FAo
AAE el wel, ZEyg fale] 4-E2UHd)REa 94 4-8eR-1-AF2 T2 d-1]-9gES 0] 43
A 235 T

[0546] NS (ESI) m/z 213.2 [M+H] .
F B(OH) N
o 2
OHC F. ~N
S F
H
Br ~-N
[0547]
[0548] 2,6-0ZF ¢ 2-4-(2-Wd g ud-5-4) tﬂ_ 1*‘6] (P47)e] 4. EA 3= P47 3EHE P169] Al
s A" gl wEl, a2y gl 5-H -vgazlojd s o]&38te] AZ3AT).
[0550] MS (ESI) m/z 235.2 [M+H] .
[0551] HONMR (400 MHz, S22¥E-d) 6 10.38 (t, J = 1.0 Hz, 1H), 8.86 (s, 2H), 7.30 - 7.14 (m, 3H), 2.82
(s, 3H).
[0552] 2.2 S F7HAY A
NoF | NS
J L T
HN' ! NN 2. Hel N ’\@H
ONgoe sta ONpgg s1b
Ca I 1. Cul, x
ijsﬁ EN%' ® PACI,(tBu,PPh),, \(ﬁ\
3 N N’O>1 TMSA N N%
. %NT\ 2. K,CO3, MeOH 1 \C\
o
[0553] ©
[0554] tert-5-8 7-(5-¢}o] . =¥ U -2-Y )-3-2A}-7 9-T] o} AU A FE[3.3. 1] = F-9-7tEE A o] E (Sla)y TA.

1-HEg-2-gEgtj= 4 nl) F tert-H8 3-2A-7,9-To}AH A EE[3.3. 1] =H-9-7tE2EAHo|E (1 g,
4.38 mmol) 2-ZFQ Z-5-ofo]oxu#d (1.12 g, 5.04 mmol), ¥ EMXMIESH (0.84 g, 7.88 mmol)e] {&HE
85ColAl WAl 7FEsiadeh. E3ES HA2o2 Y7zha| ]J—, E2 sMsta, DAMNeRE FE3UTt. 77 FE2F
S Na,S0;, AelA Ax=A7|3, AFsta, 34 gk sFAFHT. JRES A7 AZetEaHT ] 93] 3
&to] Sla (1.57 g, 62.3%)E2 F538tict.

e

[0555] MS (ESI) m/z 431.9 [M+H] .

[0556] 'H NMR (400 MHz, E2=XF-d) § 8.30 (dd, J = 2.4, 0.7 Hz, 1H), 7.66 (dd, J = 9.0, 2.3 Hz, 1H), 6.44
(d, J =9.0Hz, 1H), 4.25 (d, J = 12.7 Hz, 1H), 4.21 - 4.00 (m, 3H), 3.97 - 3.86 (m, 2H), 3.80 (t, J =
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[0557]

[0558]

[0559]

[0560]

[0561]

[0562]

[0563]

[0564]

[0565]
[0566]

[0567]

[0568]

SS50dl 10-2547909

11.9 Hz, 2H), 3.26 (t, J = 15.1 Hz, 2H), 1.48 (s, 9H).

7-(5-0}o]| LT Bl -2-Y )-3-5AF-7,9-T] o} AR A S 2 [3.3. 1] .=t (S1b) 2] 4. A2A FzxolA DM (15
ml) & Sla (1.57 g, 0.004 mol)e] &He] HCl (T]=22F & 4.0M, 4.6 mL)S H7IsIATE. W2ES 2 L0 A
Ay wHsldth, WHSES w5 HURAIHY.

NS (ESI) m/z 332.0 [M+H] .

' NIR (400 MHz, ™gr&-d4) & 8.26 (dd, J = 2.2, 0.7 Hz, 1), 8.22 (ddd, J = 9.5, 2.2, 1.0 Hz, 1),
7.27 (d, J = 9.7 Hz, 1H), 4.60 (d, J = 14.4 Hz, 2H), 4.21 (dt, J = 13.5, 0.9 Hz, 2H), 4.08 (dt, J =
13.3, 2.4 Hz, 2H), 3.88 (d, J = 14.6 Hz, 2H), 3.81 (s, 2H).

7-(5-ol0] L. =3 1 -2-U ) -9- (KA §H-3-Y ) -3~ A7, 9-T] o} A M A S 2 [3.3.1] &= LJ (Slc)el 4. NP (6

ml) o] deg Sib (0.62 g, 8.62 mmol)oll, EtsN (0.12 ml, 0.8 mmol), <A|&-3-& (0.51 ml, 8.5 mmol),
4 AF Aol R I EgelE (2.62 g, 41.72 mmol)E H7beta, HbE E3ES 58 ¢ wgtel g, o W
2 E (0.18 ml, 0.1 mmol)S H7}3tar, 2A2oA 4A17F ok wyksk tfs ) 30CE 7F23kt. 2417 &,

=

cEe Aeo® WAAYIAL, EtOAcE 3Astal, 4 Ak, 7] FEES Na,S0, dolA dxA7]
, 4

=
k3, 249 sl $HAA Sle (0.84 g, 950 F5eHAT

i)

K

NS (ESI) m/z 388.1 [M+H] .
7-(5-Ed 9 F H-2-9)-9- (A EF-3- )-3-LA}-7, 9-T] o} AH A F 2 [3.3. 1] = (S1)9) 34 CH,CON (9 ml)/
EtsN (3 mL)9] 3:1 %% % Slc (0.84 g, 0 mol), Cul (24.73 mg, 0.13 mmol) PdCl,(tBusPPh), (45.7 mg,

0.06 mmol), EgHdAHotAEd (0.92 ml, 0.01 mol)e &AL ol22o 7 108 FoF @AY, ws =
FES 40 Li 90E EoF 7193l t. WS ES RtOAcE 3] XA, NaH(0;, £Noz M3, Na,S0, AFolA
AZA7)aL, o s} oF Bloll HEAIAT. 2 AFES MeOH (5 ml) ol £3|A7131, EXHLF (0.45 g,
30mmU%~ﬂﬂO q ke AT, 158 & WSES 55 AZXRAI U, DOMeE 34
sta, |42 AFsglt. 7] FEE5S NapS0, Aol A :Az2=A1A S1 (300 mg 48%)S F~5313itt.

al,
al,

NS (ESI) m/z 286.2 [M+H]

H NMR (400 MHz, S ==32&5-d) 6§ 8.17 (dd, J = 2.3, 0.8 Hz, 1H), 7.40 (dd, J = 8.9, 2.3 Hz, 1H), 6.35
(dd, J = 8.9, 0.8 Hz, 1H), 4.55 (t, J = 6.2 Hz, 2H), 4.42 (t, J = 5.9 Hz, 2H), 4.25 (p, J = 6.2 Hz,
1H), 3.84 (dt, J = 11.3, 2.2 Hz, 2H), 3.78 (d, J = 12.9 Hz, 2H), 3.71 (dt, J = 11.5, 0.9 Hz, 2H), 3.24
(ddd, J =12.9, 4.9, 2.0 Hz, 2H), 2.92 (s, 1H), 2.65 - 2.52 (m, 2H).

| x
NN \@\ P, \(j
n Eagdss NEy  PoCk(BLPPY, W

@H NaBH;CN QN TmsA N r\@\l\
S2a 2. K,CO5, MeCH s2
7-(5-HE 9 g d-2-9)-9-m & -3-ZA}-7,9-T] o} A E 2 [3.3. 1] =] . XA S3HE S2& FE S
of Aol disl AAE Wl wel, e Al £FS S =E o] &ste] Azt

NS (EST) m/z 244.2 [MHI]

' NMR (400 MHz, E=2=32%F-d) 6§ 8.33 (d, J = 2.3 Hz, 1H), 7.55 (dd, J = 8.9, 2.3 Hz, 1H), 6.52 (d, J
= 8.9 Hz, 1), 4.01 (d, J = 11.2 Hz, 2H), 3.91 (d, J = 12.9 Hz, 2H), 3.85 (d, J = 11.2 Hz, 2H), 3.53
(ddd, J = 13.0, 4.8, 2.0 Hz, 2H), 3.07 (s, 1H), 2.86 - 2.75 (m, 2H), 2.62 (s, 3H).
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[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]
[0582]

[0583]

[0584]

omn
J
Jm
Qﬂ

10-2547909

N F |
o, e
HN X
N IJ\J T:L HCI lN/ N LA HE-3-2
Boc —» N h@ — A
S3a N‘Boc S3b HCl
| 1. Cul, T
® PACI,(tBu,PPh),, \”\/j
NN TMSA N ,\@
(/N
S3c T\o 2. K,CO3, MeOH s3 N\C\o

tert-5-8 3-(5-o}o] 2 E3@U-2-9)-3,8-T]o} A A| 2 [3.2. 1] S EF-8-Ft2 B A H o] E (S3a)9 a4 1A 3
e S3aE FFHE Slaol Al uiEl AAE Wl whek, a2y tiile] tert-FE 3,8-TlolAMHAER
[3.2.1]2E-8-72 B A H 0| ES 0|43t #A|23tt}.

NS (ESI) m/z 415.8 [M+H]'

HONMR (400 MHz, S22 =¥ 2-d) § 8.36 - 8.26 (m, 1H), 7.65 (dd, J = 9.0, 2.4 Hz, 1H), 6.40 (d, J = 9.0
Hz, 1H), 4.33 (s, 2H), 3.82 (d, J = 40.5 Hz, 2H), 3.05 (s, 2H), 1.94 (dd, J = 8.7, 4.6 Hz, 2H), 1.73
(d, J =7.3 Hz, 2H), 1.47 (s, 9H).

3-(5-olo] @ &1 g T -2-9)-3,8-T]o}u A Z & [3.2.1] 28 S| =2 F2dto]= (S3b)Y] T4 FAl 3eE S3bS
3I3HE S1bel FHAdel tis] AAlE Whel wal, ey tiAlel S3aE o]-&3ke] A Z3IISIT).

MS (ESD) m/z 316.1 [M+H] .

3-(5-0to] @ =3 2] ¥1-2-2 )-8- (A ¥H-3-2)-3,8 Yol A ZZ[3.2.1]15% (S3c)9] A FA 3}E S3c2
stet= Slcol el ois) AAE Hiel wel, el djilel S3bE o83t Azt

MS (ESD) m/z 372.1 [M+H]'.

'HONMR (400 MHz, S22¥2-d) § 8.22 (d, J = 2.3 Hz, 1), 7.57 (dd, J = 8.9, 2.4 Hz, 1H), 6.30 (d, J

= 9.0 Hz, 1H), 4.65 (t, J = 6.3 Hz, 2H), 4.52 (t, J = 5.8 Hz, 2H), 3.70 (dd, J = 11.8, 2.4 Hz, 2H),
3.23 - 3.08 (m, 2H), 3.04 (dd, J = 11.7, 2.2 Hz, 2H), 1.87 - 1.70 (m, 2H), 1.63 (d, J = 7.5 Hz, 2H).

3-(5-oEd T gl -2-4)-8- (S A et-3-¢)-3,8-T oM A 22 [3.2. 1] 58 (S3) 9] 34 A 3= S3& 3%
2 S1e] @Al el AR Wel we, Lely tiale] S3eE olfdle] AxEAT)
NS (EST) m/z 244.0 [MHI]

HONR (400 MHz, HEHe-d4) & 8.16 (d, J = 2.3 Hz, 1), 7.55 (dd, J = 8.9, 2.3 Hz, 1), 6.66 (d, J =
8.9 Hz, 1H), 4.76 (t, J = 6.4 Hz, 3H), 4.57 (t, J = 5.8 Hz, 3H), 3.88 (dd, J = 12.2, 2.4 Hz, 3H), 3.78
(ddd, J = 11.9, 6.5, 5.4 Hz, 1H), 3.43 (s, 1H), 3.29 (dd, J = 6.9, 1.7 Hz, 4H), 3.10 (dd, J = 11.9,
2.2 Hz, 3H), 1.93 (dd, J = 8.7, 4.4 Hz, 2H), 1.68 (t, J = 6.9 Hz, 2H).

JO A G W 0
P PdCIx(tBusPPh),,
1. | A NN MSZ( 2PPh);

HN @ TMSA N" N
N-goe 2. HCI Sda N*C\ 2. K,CO3, MeOH s4 N\C\
3. 2Aw-3-2 o 0

3-(5-oFo] @ =3 W -2-)-6- (S A T-3-2)-3,6-TI A A S 2 [3. 1. 11 % (Sda) o] 4 HA e Sdas
st Slee] /el thel Al gl wet, Zejuh dialel tert-5-d 3,6-H oA A Z Z[3.1. 1] &-6-7}
B2EAYC)ES o]&3te] Azt

MS (ESI) m/z 358.0 [M+H] .

3-(5-°l B g d-2-Y)-6-(FMe-3-Y)-3,6-T oA A ZZ[3.1. 1] & (S4)9] 3. 1uA SFHE 4& 3
FHE S19] Aol ol AAlE el wel, ey didlel S4as o]g-5te] A ZE T
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[0585]

[0586]

[0587]
[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

[0594]

S=506 10-2547909

NS (ESI) m/z 256.2 [M+H]

I NMR (400 MHz, wlek&-d4) & 8.13 (d, J = 2.3 Hz, 1H), 7.53 (dd, J = 8.9, 2.3 Hz, 1H), 6.55 (d, J =
8.9 Hz, 1H), 4.65 (t, J = 6.3 Hz, 2H), 4.36 (dd, J = 6.3, 4.7 Hz, 2H), 3.77 (dd, J = 19.2, 5.7 Hz,
3H), 3.44 (s, 4H), 3.37 (s, 1H), 2.61 (dt, J = 9.1, 6.2 Hz, 1H), 1.54 (d, J = 9.1 Hz, 1H).

Cul,

O Boc O
. NH PdCI,(tBusPPh),,
Br'@‘(_Br 1. EtSN,/N\)LOH: BFO—{N\J\ TMSA
2. NH,OAc O N
S5a 2/ h
™S
% 1. BI’CHchQCH3, N
\Qt o
2 HCl A% N
) e e e
N NH 3.Cs;COq | N e
ssb  Q —
o)—N\ S5 o)

A~

tert-58 ((4-(4-B2R¥d)-11-o|v|ttE-2-d) ) (W e) 7t =ulvo] E (S5a)2] &4 MeCN (50 ml) & N-
(tert-F-EA 721 D)-N-wed =22 (4.81 g, 25.41 mmol) % 2 4'-TJHEZRIAEH = (6.42 g, 23.1 mmol)
o] & Et:N 9 (3.84 ml, 0.03 mol)E M7}stal, E3HES 5% FQF wiksk o2 (22 #d), 30CE 712

Sgitt. EFEL Qeow PaAs|m, Et0AcE 343a, ¥ah NHCI, ¥8h NaH,, 2 AFE AHG e,

Na;S0y Zgelld AdxA7lar, ofdetar, 3¢k st sFAzY.  Aies oaz=z3e (10 ml) H il
(100m1)e] E3= Soll dEA7IaL, oPHEANIESE (37g, 0.48 mol)S H7bstal, WheES 47 &b 74
ok, Ao Y7L, o|axed opAHolER SAsta, &2 AL, Na,S0, ZellA AxzA7]aL, o

wapar, et sl HE2A 72, ARES 28 gazuEady) (50%14 100% EtOAc/Ab)o] o8] AAste] Ssa
(8.0 g, 90%)E F53}tt.

MS (ESI) m/z 368 [M+H] .

H MR (400 MHz, "1¥he-d4) § 7.61 (d, J = 8.1 Hz, 2H), 7.54 - 7.45 (m, 2H), 7.40 (s, 1H), 4.50 (s,
2H), 2.91 (s, 3H), 1.45 (d, J = 21.0 Hz, 9H).

tert-52 WE((4-4-(EgEdZ) el d)Hd)-1H-o] v thE-2-) v &) 7t 2rfv o] E (S5b) <] A CHiCN/
Et:N 3:1¢] &3H2 (50 mL) % Sba (8 g, 0.02 mol), Cul (0.249 g, 1.0 mmol), PdCl,(tBu2PPh), (0.408 g,
0.655 mmol), EjwdddolAdadl (12.44 ml, 0.09 mol)2o] &L ol=Fo g 10# T @7|AAT. Wt
EFES 65CE WA 7Mgetdnh. 9rSES EtOAcE 3]A)star, NaHCO; &N o & Al sk, Na,S0, AollA Az
AlZ1aL, o¥star, ek shell FEAIAT. 2 AFES T Al A §lo] ARESISIT) (5.85 g, 70%).

MS (ESI) m/z 384.3 [M+H]

I NIR (400 MHz, ™g+&-d4) & 7.66 (d, J = 8.0 Hz, 2H), 7.45 - 7.31 (m, 3H), 4.84 (s, 2H), 2.91 (s,
4H), 1.46 (s, 9H), 0.23 (s, 9H).

2-(4-EldHd)-7-v -7 8-t = 2ot} [1,2-a] 9 &R -6(5H) -2 (S5)e] A 2-vd HEZS|==ZF
(3ml) = S5b (1450 mg, 0 mol)¢] Ww KMo F=AZIEF (60%, 0.21 g, 0.01 mol)S FH7Fskgdtr. 10
. oHdg BRFolHlE (0.72 ml, 0.01 mol)E H7tetn; EFES 58 B wwtdk vs, A2ow 71L3)
Pk, 30 ¥, WREES EtOAc®E FAeta, 9= T3, NaS0, AollA Ax:A7]a, o3sta, 7%k st
FEA|L, AFES Z2Y AEntEady (20%904 55% EtOAc/FAb)el o AAstdr. AAES DCE

3 4.0M, 11.69 ml) o &aHA|7)aL, 25CE 7F8kdet. 247 & 9r$25
=S DWF (10ml) Zoll &aA17]a, &4kl (3.05 g, 0.01 mol)< #H7bska, 65C=

e

Glics

o
-3
off
i
>
S
i)
it
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[0595]

[0596]

[0597]
[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]
[0605]

[0606]

[0607]

[0608]

[0609]

[0610]

SS90l 10-2547909

: wRkeiik. JAdE aAE Oﬂﬂro}i’ = % 30% MeOH=Z -Avk. St stell &=
A& F7F AA glo] AR (0.479 g, 62%).

NS (ESI) m/z 252.1 [M+H] .

' NMR (400 MHz, DMSO-ds) & 7.69 (d, J = 8.0 Hz, 2H), 7.59 (s, 1H), 7.40 (d, J = 8.0 Hz, 2H), 4.65 (s,
2H), 4.56 (s, 2H), 4.11 (s, 1H), 2.95 (s, 3H).

N F | 1. Cul, X N
U B PACI,(tBu,PPh),, \
1| ANF N TMSA N? p{/\
(N 2 HCl k,N 2. K,COg, MeOH N
Boc -HC \C\O S6 T\O

3. ZAE-3-&

(IR,4R)-2-(5-o}e] @ =] 2] T -2-U)-5- (A T-3-2)-2 -t ob A A E 2 [2.2. 11T (S6a)] 4 FAl 3h3
% S6a% SR Sles) P vhal AAE Byl web, e oAl tert-E (IR 4R)-2,5-lobaul A 22
[2.2.1]9-2-7F2 20| ES olgsto] Az

MS (ESI) m/z 358.0 [MH]

1HWRM%MM,§EEE%@)6825M¢J=23,08m,mL7ﬁ1MM,J=&&23,Q6m,mX
6.18 (dd, J = 8.8, 0.8 Hz, 1H), 4.71 - 4.58 (m, 3H), 4.52 (t, J = 6.1 Hz, 1H), 4.45 (¢, J = 5.9 Hz,
1H), 4.05 - 3.85 (m, 1H), 3.55 (d, J = 2.4 Hz, 1H), 3.43 - 3.18 (m, 2H), 2.94 (dd, J = 9.5, 2.0 Hz,
1), 2.83 (dd, J = 9.4, 1.4 Hz, 1), 2.00 - 1.89 (m, 1H), 1.89 - 1.80 (m, 1H), 1.39 (t, J = 7.3 Hz,
1H).

(IR, 4R)-2-(5-°E] ¥ & -2-Y ) -5- (S A &-3-Y)-2,5-t]o}AH A S 2 [2.2. 1] &t (S6)9] &4 A IJFEE
S6< 3}t S19] el dis] AAE Wl wel, Ty ghalell Seas o] &3ke] AlxE% ).

MS (ESI) m/z 256.1 [M+H] .

I NMR (400 MHz, E2=XF-d) § 8.13 (dd, J = 2.2, 0.9 Hz, 1H), 7.37 (dd, J = 8.7, 2.3 Hz, 1H), 6.23
- 5.98 (m, 1H), 4.54 (dt, J = 12.8, 6.5 Hz, 3H), 4.39 (t, J = 6.1 Hz, 1H), 4.32 (t, J = 5.9 Hz, 1H),
3.90 - 3.75 (m, 1H), 3.31 - 3.10 (m, 2H), 2.93 (s, 1H), 2.82 (dd, J = 9.5, 2.0 Hz, 1H), 2.73 - 2.60
(m, 1H), 1.82 (ddt, J =9.7, 2.4, 1.2 Hz, 1H), 1.73 (ddt, J = 9.8, 2.5, 1.2 Hz, 1H).

NGl Iy 1. cul,
0" J\;N \(\/)\ PdCI2 {tBU,PPh),, )\

LTI R vy N |- S
N.
Boc 2. HCI $7a 2. K,CO4, MeOH 7
3 SAYg-3-2 o s T‘o

3—(5—°P°]ocﬂﬂu]"/‘—Z—%‘)—&(%*ﬂ -3-9)-3,8-Ho}lARAZFZ[3.2.1] =& (S7a)9] A EA I3E S7a
£ 33HE Slcel Aol dis] AAE v we, v dialed 2-F 2R -5-0lo] = H| TS o] &3] A

J-OF‘EiDP.

NS (ESI) m/z 373.0 [M+H] .

IR (400 MHz, S22X5-d) 6§ 8.37 (s, 2H), 4.71 (t, J = 6.3 Hz, 2H), 4.59 (s, 2H), 4.21 (d, J =
12.4 Hz, 2H), 3.68 (s, 1H), 3.15 (s, 4H), 1.83 (s, 2H), 1.62 (s, 2H).

3-(5-oll E1 3 2] v €1-2-9))-8~ (S A 6-3-9)-3,8-Tlob ] | F2[3.2. 1150 (SN &4 EA| SFE &7
F% s19) S0 s ANE Yol mel, el Aol STag olg3te] AxsAT.

tlo

s}

NS (ESD) m/z 271. 100+

' NMR (400 MHz, 2 ==23¥35-d) § 8.38 (s, 1H), 4.71 (t, J = 6.2 Hz, 2H), 4.67 - 4.46 (m, 2H), 4.40 -
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[0611]
[0612]

[0613]

[0614]

[0615]

[0617]

[0618]
[0619]

[0620]

[0621]

[0622]

[0623]

[0624]

[0625]

S=59d 102547909
4.24 (m, 2H), 3.69 (p, J =6.1Hz, 1H), 3.29 - 3.10 (m, 4H), 1.89 - 1.73 (m, 2H), 1.74 - 1.47 (m, 2H).
o J NeF 1. Cul, [
NN A PdCI,(tBu,PPh),, \(j
HNrﬂN_) | & \EAZL \ TMS; : : ‘N/

- . NSNS0 NS0

Hcﬁa/ LN_J 2 KxCO; MeOH (LN

S8a S8

(R)-8-(5-0}0] © 9] 2] ©1-2-1) S Bh 8] = v eb A e [2, 1-c] [1,4] SAF (S8a)e] &4, FAl SAE S8aZ 343
2 Slae] Aol tel ANE el meh, el gale] (R)-SEelE 2T dA w2, 1-c][1, 41941 De s
2reol=g ogad Az,

?R o

MS (ESI) m/z 346.1 [M+H] .

(R)-8-(5-ollEjd ¥ g d-2-%) SEs| = ebA (2, 1-c][1,4]5A] (S8)¢] 4. FA sHheE S8& sete
S19] gHdell el Al el wet, Ty tialel] S8ag o]8-she] Al

NS (EST) m/z 244.2 [MHI]

' NMR (400 MHz, S =23x5-d) § 8.30 (dd, J = 2.3, 0.8 Hz, 1H), 7.54 (dd, J = 8.8, 2.3 Hz, 1H), 6.56
(dd, J = 8.9, 0.8 Hz, 1H), 4.23 - 4.04 (m, 2H), 3.88 (dd, J = 11.4, 3.4 Hz, 1H), 3.81 (dd, J = 11.1,
3.1 Hz, 1H), 3.73 (t, J = 11.5 Hz, 1H), 3.32 (t, J = 10.6 Hz, 1H), 3.13 - 3.01 (m, 2H), 2.86 (d, J =
11.4 Hz, 1H), 2.72 (d, J = 11.5 Hz, 1H), 2.54 (t, J = 11.7 Hz, 1H), 2.49 - 2.25 (m, 2H).

1. Cul, N
/_(j U \O\ PdCly(tBusPPh)s, \(\/L
N N TMSA - N

N/\T’\O N/\T’\O
HCHGT LUN_J  2.K,CO3 MeOH NI
S9%a s9

(S)-8-(5-0o] S EM 2 -2-2) S e =R a2 2, 1-c][1, 41941 (S9)9] @A), TAl shiE Soad 3}
g Slasl $A01 i) AAE el mek, zelv Aol (R)-Seh =R e (2, 1-c][1,4] S AR T3 =R
Freel=g olgafe] Az,

NS (ESI) m/z 346.1 [M+H] .

(9)-8-(5-cEldagd-2-4) SEs| =23 A=[2,1-c][1,4]SAH4 (S9)9] A, A 33FE 9= 3I}Ig=
S19] Aol sl AAE Wl whel, 2y talel] S9aE o]&-3le] A Z3S ).

MS (ESI) m/z 244.2 [M+H] .

I NMR (400 MHz, E2=XF-d) § 8.30 (dd, J = 2.3, 0.8 Hz, 1H), 7.54 (dd, J = 8.8, 2.3 Hz, 1H), 6.56
(dd, J = 8.9, 0.8 Hz, 1H), 4.23 - 4.04 (m, 2H), 3.88 (dd, J = 11.4, 3.4 Hz, 1H), 3.81 (dd, J = 11.1,
3.1 Hz, 1H), 3.73 (¢, J = 11.5 Hz, 1H), 3.32 (t, J = 10.6 Hz, 1H), 3.13 - 3.01 (m, 2H), 2.86 (d, J =
11.4 Hz, 1H), 2.72 (d, J = 11.5 Hz, 1H), 2.54 (t, J = 11.7 Hz, 1H), 2.49 - 2.25 (m, 2H).

1. Cul,

| [
O<>LN\_/N-Bn NN BIPN
Ny F k/N\k\ 2. K,CO4, MeOH N
& o "
! S10a s10
1-(5-ofe] S =9 g T -2-9)-4-(3-W D S A e-3-¢) F A 237 (S10a). EtOH (55 ml) < 1-#l=-4-(3- uﬂ ]

-3-d) 9 H &7 (6.75 g, 27.4 mmol), Zef
T3l oA WAL 45 PSIOﬂH FEA]
2 AFsta, AAdES Ty st w54

KR
] & 2-Es o solol R Helol FHEE Slacl
el sl AXE el wet EA SHE S10aF A%
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[0626]

[0627]

[0628]

[0629]

[0630]

[0631]
[0632]

[0633]

[0634]

[0635]

[0636]

[0637]

[0638]
[0639]

S=50ol 10-2547909

MS (ESI) m/z 360.0 [MH]

HONMR (400 MHz, Z22¥E2-d) 6 8.31 (d, J = 2.3 Hz, 1H), 7.66 (d, J = 9.0 Hz, 1H), 6.48 (d, J =
Hz, 1H), 4.62 (d, J = 5.5 Hz, 2H), 4.26 (d, J = 5.5 Hz, 2H), 3.54 (s, 4H), 2.44 (s, 5H), 1.37 (s, 3H).
1-(5-d gl d ¥ g d-2-9)-4-(3-wd 2 A ek-3-) A FA 2} (S10).  FA| 3EE S10S TS S19 dAdol &)
AAE Aol ek, a2y halel S10aS o] &8t A=),

MS (ESI) m/z 258.0 [M+H] .

I NR (400 MHz, wlgk&-d4) & 8.18 (dd, J = 2.3, 0.8 Hz, 1H), 7.56 (dd, J = 8.9, 2.3 Hz, 1H), 6.76
(dd, J = 9.0, 0.8 Hz, 1H), 4.78 - 4.52 (m, 2H), 4.28 (d, J = 5.9 Hz, 2H), 3.65 - 3.48 (m, 4H), 3.43
(s, 1), 2.59 - 2.39 (m, 4H), 1.38 (d, J = 0.7 Hz, 3H).

1. Cul,

x
o) | \\
® = L TR
P K 2 N N@
NP N o] N N TMSA -
NH N_ 2. K MeOH .
(/ C \L\/O ,CO3, MeO \\\/o

S3b Hel s11a

3-(5-olo] @ =y FH-2-U)-8-((S)-Fl Eg3| =2 FH-3-U)-3, 8-t o}xu A &2 [3.2.1]58 (Slla)9 TA.
CH,CN (15 mL) & S3b (1.0 g, 3.173 mmol), (R)-EIE&3|=2F&-3-< wetE X o]E (965mg, 5.807 mmol),
9EEE (1754 mg, 12.69 mmol)©] &1 $Hf shell 48A1%F F<F bt wkE ERES Aeow o
ZYA1713L, EtOAcE 3Astal, AFE AT, /7] FEES NaS0, % 7

o] &2AAT. F[FES 2 FzalEaY (09914 5% MeOH/EtOAc)dl <&l AAste] Slla (355.2 mg,
20%) 5 539t

MS (ESI) m/z 386.1 [M+H] .

I NMR (400 MHz, E2=XF-d) § 8.22 (dd, J = 2.3, 0.7 Hz, 1H), 7.56 (dd, J = 8.9, 2.4 Hz, 1H), 6.29
(dd, J =9.0, 0.7 Hz, 1H), 3.96 - 3.84 (m, 2H), 3.76 (dt, J = 8.6, 7.6 Hz, 1H), 3.62 (ddd, J = 11.5,
8.9, 2.5 Hz, 2H), 3.55 (dd, J = 8.2, 6.9 Hz, 1H), 3.33 (d, J = 4.7 Hz, 1H), 3.20 (d, J = 3.4 Hz, 1H),
3.11 - 2.97 (m, 3H), 2.02 (dtd, J = 12.1, 7.4, 4.7 Hz, 1H), 1.95 - 1.87 (m, 2H), 1.87 - 1.72 (m, 1H),
1.67 - 1.56 (m, 2H).

3-(5- B9 9 d-2-9)-8-((S)-H Eg}3| =2 F &-3-2)-3,8-C]oLAH| A EZ2[3.2.1]=E (S11)9] 3. ¥A
e S11S 33HE S19) Aol dis) AAE wWd wheh, 23y il Sllag o]-&3he A Z=3F3iTt.

MS (ESI) m/z 284.1 [M+H] .

I NMR (400 MHz, ™gr&-d4) & 8.22 - 8.10 (m, 1H), 7.55 (dd, J = 8.9, 2.3 Hz, 1H), 6.65 (dd, J = 9.1,
0.8 Hz, 1H), 3.97 (td, J = 8.1, 4.5 Hz, 2H), 3.89 - 3.74 (m, 3H), 3.63 (dd, J = 8.4, 6.6 Hz, 1H), 3.48
(d, J =4.4Hz, 1H), 3.42 (s, 1H), 3.35 (s, 1H), 3.26 - 3.19 (m, 1H), 3.12 (dt, J = 12.2, 3.5 Hz, 2H),
2.15 (ddd, J = 11.8, 8.2, 4.5 Hz, 1H), 2.03 (dd, J = 14.4, 7.3 Hz, 2H), 1.85 (dq, J = 12.0, 7.8 Hz,
M), 1.69 (d, J = 9.1 Hz, 2H).

| | 1. CU|, % ~
D Q-S,o,.CIO B PACI,(tBu,PPh),, |
N/ l\@ Va -o N/ '\@ TMSA N [\I@
NH N 2. K,COs, MeOH N\Co
S3b HCl $12a \E\,O $12

3-(5-ofo] &=y 2] -2-¢)-8-((R)-E Eg}s| =2 F&-3-90)-3,8-HoAH A 2R [3.2.1] & (S12a)e] 4.
FA sHhE S12a8 82 Slla®l @Al sl AAe wgel whel, 22y diilel (S-HEs|=2Fa-3-d
HEEFUo|ES o] §sto] Azttt
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[0640]

[0641]

[0642]

[0643]

[0644]

[0645]
[0646]

[0647]

[0648]

[0649]

[0650]

[0651]

[0652]

S=50ol 10-2547909

MS (ESI) m/z 386.1 [M+H] .

I NMR (400 MHz, 22232 F-d) 6 8.28 (d, J = 2.3 Hz, 1H), 7.62 (dd, J = 9.0, 2.4 Hz, 1H), 6.36 (d, J
= 9.0 Hz, 1H), 4.04 - 3.91 (m, 2H), 3.90 - 3.75 (m, 1H), 3.68 (ddd, J = 11.6, 8.8, 2.5 Hz, 2H), 3.61
(dd, J = 8.2, 6.9 Hz, 1H), 3.39 (q, J = 2.7 Hz, 1H), 3.26 (dt, J = 5.0, 2.1 Hz, 1H), 3.18 - 3.04 (m,
3H), 2.17 - 2.01 (m, 1H), 1.97 (dd, J = 9.4, 5.6 Hz, 2H), 1.90 - 1.77 (m, 1H), 1.74 - 1.63 (m, 2H).

3-(5-o el 9] ) dl-2-9)-8-((R)-Hl EC}S| == F&-3-%)-3, 8t opAHI A S 2[3.2.1] & (S12)9] 4. =A
SHrE S125 SHebE S19) /gl oiel AlAlE el weh, ey tialel] S12aE o] &dto] A&k

MS (ESI) m/z 284.1 [M+H] .

I NMR (400 MHz, ™gH&-d4) & 8.22 - 8.07 (m, 1H), 7.55 (dd, J = 8.9, 2.3 Hz, 1H), 6.65 (dd, J = 8.8,
0.9 Hz, 1H), 3.96 (td, J =8.1, 4.5 Hz, 2H), 3.88 - 3.74 (m, 3H), 3.63 (dd, J = 8.4, 6.6 Hz, 1H), 3.48
(s, 1H), 3.42 (s, 1H), 3.35 (s, 1H), 3.24 (t, J = 7.0 Hz, 1H), 3.12 (dt, J = 12.1, 3.4 Hz, 2H), 2.26 -
2.09 (m, 1H), 2.03 (dd, J = 14.1, 7.5 Hz, 2H), 1.85 (dq, J = 12.0, 8.0 Hz, 1H), 1.69 (d, J = 9.1 Hz,
2H).

| 1. oo 1. Cul, A
S /\OJ%O,\ \(1 PACI,(tBu,PPh),, \(j
NN Br TMSA NN
& NH 2. Dibal-H (/ %\ 2 K,CO3, MeOH &N\b
S$13 fe)

S3b HCl 3 CH5SO,Cl, Et;N  S13a
4. (CH3)3COK

3-(5-o}o] L =3 g e -2-U ) -8-(3-H & & A &-3- )-3, 8-L] o} AR A F 2 [3.2. 1] 58 (S13a)9] 4 100 ml &
B8 FHol 52 NMP (30 mL) % S3b (3 g, 9.519 mmol), Yeld 2-BER-2-Hd@d2yo|E (2.25 ml, 11.78
mmol), 2 BRIYEE (1.19 g, 19.19 mmol)2] HENS 70TNA 48A1%F FoF mukslgit. Wkg &3tES 2
20 F YZA7]AL, EtOAcE 3A3ta, 4 2xZ AFEAT. K7 FEES NaS0, oA dxA7]a, o
i, = ™FES At 29 ARvtEagy] (10% -20% EtOAc/ Ab)ol] o)a] AAlste] tlolE 2-(3-(5-o}o]
Ty d-2-9)-3,8-HoAH A F 2 [3.2. 1] S EE-8-U)-2-F L Z o] E (2.32 g, 50%) 5 F53}t}.

MS (ESI) m/z 488.0 [MH]

I NMR (400 MHz, E2=XF-d) § 8.27 (dd, J = 2.4, 0.7 Hz, 1H), 7.61 (dd, J = 9.0, 2.4 Hz, 1H), 6.51
- 6.27 (m, 1), 4.37 - 4.07 (m, 4H), 3.84 (s, 2H), 3.79 - 3.72 (m, 2H), 3.29 - 3.07 (m, 2H), 1.77 -
1.63 (m, 4H), 1.62 (s, 3H), 1.27 (t, J = 7.2 Hz, 6H).

=78Coll A DCM (40 mL) F tlol® 2-(3-(5-o}0] L. =32 Y-2-Y)-3,8-CI o} AHH| A E 2 [3.2. 1] S &-8-¢)-2-v| &
420l E (907.9 mg, 1.863 mmol)e] & Dibal-H (EF< = 1.0 M, 93 mDDE H7tsdt. ¥WHSES 2
o2 MAE 7p2star, ¥A] wakdvl. Dibal-H (DCM 3 1.0 M, 16 m1)E H7kslar, 1A7F H<F ww

£ 0CE W47, Et. 082 3AstAtt. HH3s & (4.4 ml), 15% NaOH (4.4 mL)el o]ojA & (10.9 mL)S
A7Vela, AeoR 7lesta, 158 Tob wuksldtl. Na,SO,E H7bsla, 158 SoF wukdl tfe, d8 oust
o 2-(3-(5-olo] L. =¥ Y-2-9)-3,8-T]o} A A F 2 [3.2.1] L E-8-U)-2-w &z 2 -1, 3-1]&  (2.059 g,
65%) S TSR T,

NS (ESI) m/z 404.0 [M+H]
H MR (400 MHz, WEHe—d4) & 8.18 (dd, J = 2.4, 0.7 Hz, 1H), 7.69 (dd. ] = 9.0, 2.4 Hz, 1H), 6.54 (d,

J =9.1Hz, 1H), 3.91 - 3.66 (m, 4H), 3.49 (s, 4H), 3.10 - 2.88 (m, 2H), 1.83 (d, J = 8.8 Hz, 2H),
1.72 (t, J = 6.6 Hz, 2H), 1.00 (s, 3H).

0ColA THF (25 mL) & 2-(3-(5-o}olo. v g d-2-9)-3,8-t]olAHH| A F2[3.2.1] S E-8-Y)-2-H| &l L 2 y}-
1,3-02 (2.06 g, 5.106 mmol) 2 EFddolyl (1.5 ml, 10.76 mmol)2] |Mo] wWetExd Z2eto]= (0.40
ml, 5.169 mmol)E HA7}8IA ). HISES AL oz A3 7}sta, WA wukslgith, ¥ EEES REtOAc
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[0653]

[0654]

[0655]

[0656]

[0657]

[0658]

[0659]

[0660]

[0661]
[0662]

[0663]

[0664]

SS90l 10-2547909

2 g4et, 95 AHRALT. F7] FRES NS0, dIA AzAYE, olsu, = AFEE Aot 2
2-

9 a=EntE Ty (25% -50% EtOAc/ 4ol o8] AAste] 3-F22-2-(3-(5-0}o] L =3 8| d-2-Y)-3,8-t]o}
A A E2[3.2.1]28-8-)-2- & X2 7-1-2 (441.6 mg, 20.5%)S 53490},

NS (EST) m/z 422.2 [MHI]'

' NMR (400 MHz, S =23xX5-d) § 8.27 (dd, J = 2.4, 0.7 Hz, 1H), 7.62 (dd, J = 8.9, 2.4 Hz, 1H), 6.35
(dd, J =9.0, 0.7 Hz, 1H), 4.63 (s, 1H), 3.90 - 3.63 (m, 4H), 3.56 (d, J = 5.1 Hz, 1H), 3.35 (s, 1H),
3.06 (dt, J = 11.8, 3.0 Hz, 2H), 2.87 (t, J = 13.5 Hz, 1H), 2.66 (d, J = 14.0 Hz, 1H), 1.88 (dt, J
9.9, 4.9 Hz, 2H), 1.76 - 1.63 (m, 2H), 1.57 (s, 3H).

0ColA THE (10 mL) & 3-ZF2Z2-2-(3-(5-0}0] Q. =3 g]gl-2-¢)-3,8-T] o} H|A| 2 [3.2.1] 2 EF-8-2 )-2-v| &
TR -1-2 (418.5 mg, 0.992 mmol)e] &Mo| FE}F tert-FEAI= (1.0 M THF, 3 ml)ES 718k, 108
T, 9e EFES =2 AAStA, EtOAcE FA5ta, d42 AFHSY. 7] FE2ES NaS0, AFellA 71x4]

7|3, A7sta, = FEFES Ay 2 gzelEady (50% -100% EtOAc/ Bab)el| o3 AAste] Sl13a

MS (ESI) m/z 386.1 [M+H] .

' NIR (400 MHz, S =23X5-d) § 8.27 (dd, J = 2.4, 0.7 Hz, 1H), 7.61 (dd, J = 9.0, 2.4 Hz, 1H), 6.35
(dd, J = 9.0, 0.7 Hz, 1H), 3.68 (ddd, J = 11.5, 4.4, 2.6 Hz, 2H), 3.49 - 3.34 (m, 1H), 3.30 (q, J =
2.7 Hz, 1), 3.07 (dd, J = 11.6, 2.5 Hz, 2H), 2.70 (dd, J = 5.0, 0.7 Hz, 1H), 2.64 - 2.53 (m, 2H),
2.39 (d, J = 13.2 Hz, 1H), 1.96 - 1.79 (m, 2H), 1.68 - 1.57 (m, 2H), 1.42 (d, J = 0.6 Hz, 3H).

3-(5-oll e d 9] 2] d-2-9)-8-(3-mE S &-3-2)-3,8-T]o}AH| A S 2 [3.2. 1] 5 (S13)9] Hd. A seh=
S135 8Heke S1o] Aol wisl Al el wet, ey diglell S13aE o] &sho] Alxaqltt.

NS (EST) m/z 284.2 [MHI]

W ONMR (400 MHz, WlEFS-d4) & 8.15 (dd, J = 2.3, 0.8 Hz, 1H), 7.53 (dd, J = 8.9, 2.3 Hz, 1H), 6.64
(dd, J = 9.0, 0.8 Hz, 1H), 3.91 - 3.74 (m, 3H), 3.50 - 3.43 (m, 1H), 3.42 (s, 1H), 3.39 - 3.32 (m,
1), 3.08 (dt, J =11.7, 1.9 Hz, 3H), 2.72 (dd, J = 4.9, 0.7 Hz, 2H), 2.66 (d, J = 13.3 Hz, 1H), 2.60
(d, J = 4.9 Hz, 1H), 2.43 (d, J = 13.3 Hz, 1H), 1.94 (dd, J = 9.4, 5.5 Hz, 3H), 1.69 - 1.57 (m, 2H),
1.42 (d, J = 0.6 Hz, 4H).

Braox Br\(j o, o Br
Ot 0 N
Tl O O

Ny —- NNy 90 T NTINTY

N. LNH N
~ Boc S14a Hel $14b ~ \Co
1. Cul, [
PdCl,(tBusPPh),, \(j
TMSA W I\()
2. KoC03, MeOH N
s s14 \Co

1-(5-B2rdgd-2-d)a gz sl=2F2do]= (S14a)e] T4 DM (60 mL) 2 MeOH (18 mL) %= tert-%-
g 4-(5-BErygd-2-d)gHfei-1-7t2 54 go]E (5 g, 14.61 mmol)e] &e] HCI (H24F, 18 nl =
4.0 M, 72 mmol)S H7FsIGITE. WHE EFES ALddA v wwsielth. WHEES DIMeE FAskar, 2N
NaOH= A|F3tdet. 4 & DM 2x= FE3tar, ek 77] S5 Na,S0, FolA AzxA71a, o3sbar, et

Sloll =&A1A Slda (3.2 g, 90.4%) & FE319 ).
NS (EST) m/z 242.1 ( [+

' NMR (400 MHz, 2 2=¥5-d) § 8.18 (dd, J = 2.6, 0.7 Hz, 1H), 7.52 (dd, J = 9.0, 2.6 Hz, 1H), 6.53
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[0665]

[0666]

[0667]

[0668]

[0669]

[0670]

[0671]
[0672]

[0673]

[0674]

[0675]

[0676]

[0677]

[0678]

(dd, J = 9.1, 0.7 Hz, 1H), 3.54 - 3.40 (m, 4H), 3.09 - 2.87 (m, 4H).
R)-1-(-REEIgd-2-d)4-(HEFs| =2 F&-3-A) I H2}x (S1db)e] &4, #A stE Sldas 3FEE
S11a9] Aol tis] AAlE Wl wel, ey thale] Slda 2 (S)-HIES| =2 F#-3-U meEFTYoES
o] &3to] A|x&ATt.

NS (ESI) m/z 312.1 [M+H] .

1H NMR (400 MHz, E2=2Z¥&-d) § 8.19 (dd, J = 2.6, 0.7 Hz, 1H), 7.53 (dd, J = 9.0, 2.5 Hz, 1H), 6.54
(dd, J = 9.0, 0.7 Hz, 1H), 3.96 (td, J = 8.6, 4.4 Hz, 1H), 3.91 (dd, J = 8.7, 6.8 Hz, 1H), 3.80 (td, J
=8.4, 7.5 Hz, 1H), 3.69 (t, J = 7.7 Hz, 1H), 3.52 (t, J = 5.3 Hz, 4H), 3.01 (t, J = 7.3 Hz, 1H), 2.63
(d, J =9.9 Hz, 20), 2.57 - 2.46 (m, 2H), 2.07 (ddd, J = 9.9, 7.1, 3.3 Hz, 1), 1.90 (q, J = 11.1, 9.5
Hz, 1H).

(R)-1-(5-eEd g g d-2-d)-4-(H Egts| =2 FT-3-d)FF &3 (S14)9] 3. A S3¢E S14E s=

of Aol disl AAE Wl wel, e thAlel S14bs o] &ake] AlxsHATt.

NS (ESI) m/z 258.1 [M+H] .

' NMR (400 MHz, ®I¥kE&-d4) § 8.18 (d, J = 2.3 Hz, 1H), 7.56 (dd, J = 8.8, 2.3 Hz, 1H), 6.76 (d, J =
8.8 Hz, 1H), 3.95 (dt, J = 8.5, 4.3 Hz, 1H), 3.90 (dd, J = 8.8, 7.0 Hz, 2H), 3.76 (q, J = 8.2 Hz, 1H),
3.68 (dd, J = 8.8, 6.6 Hz, 1H), 3.58 (t, J = 5.2 Hz, 4H), 3.43 (s, 1H), 3.09 - 2.97 (m, 1H), 2.65 (dt,
J =10.6, 5.2 Hz, 2H), 2.54 (dt, J = 11.2, 5.2 Hz, 2H), 2.20 - 2.06 (m, 1H), 1.96 - 1.83 (m, 1H).

1. Cul, A
Breox 0, Oa™o Br\@\ PACl,(tBu,PPh)s, B
| 5§ P TMSA N7

N/ N/\ rd 0 N N/\ N/\
2. K,CO3, MeOH KNG
S14a K/’:Igl S15a K/N\\\\, e s15 e

(9)-1-(5-Brrygd-2-d)-4-(HEZI =2F&-3-) I A (S15a)9] 4. EA 3EE S1has 3=
S11a9] Aol tisl AAlE Wil wlel, zejy tile) Sl4asS o] &31e] A Z3H$c}.

NS (ESI) m/z 312.2 [M+H] .

' NMR (400 MHz, S =23x5-d) § 8.18 (dd, J = 2.6, 0.7 Hz, 1H), 7.52 (dd, J = 9.0, 2.6 Hz, 1H), 6.53
(dd, J =9.1, 0.7 Hz, 1H), 3.96 (td, J = 8.6, 4.4 Hz, 1H), 3.91 (dd, J = 8.6, 6.8 Hz, 1H), 3.80 (td, J
= 8.4, 7.5 Hz, 1H), 3.68 (dd, J = 8.7, 6.7 Hz, 1H), 3.52 (dd, J = 5.9, 4.5 Hz, 4H), 3.00 (p, J = 7.1
Hz, 1H), 2.63 (dt, J = 10.7, 5.2 Hz, 2H), 2.50 (dt, J = 10.8, 5.1 Hz, 2H), 2.17 - 1.99 (m, 1H), 1.99 -
1.79 (m, 1H).

(S)-1-(5-oll e d ¥ g -2- ) -4-(H| Egts| == Fgh-3-d ) A o 2bxl (S15)¢] 4. %Al 88& S155 sheh= S1
of el whel AlAlE el weh, v thalel] S15as o] &-3fe] Alxskqirt.

NS (ESI) m/z 258.1 [M+H] .

H NR (400 MHz, #l®t&-d4) & 8.09 (dd, J = 2.4, 0.8 Hz, 1H), 7.47 (dd, J = 8.9, 2.3 Hz, 1H), 6.66
(dd, J =9.0, 0.8 Hz, 1H), 3.86 (dt, J = 8.6, 4.3 Hz, 1H), 3.80 (dd, J = 8.9, 7.0 Hz, 2H), 3.67 (td, J
= 8.4, 7.2 Hz, 1H), 3.59 (dd, J = 8.7, 6.6 Hz, 1H), 3.49 (t, J = 5.2 Hz, 4H), 3.34 (s, 1H), 3.02 -
2.86 (m, 1H), 2.55 (dt, J = 10.7, 5.2 Hz, 2H), 2.44 (dt, J = 11.1, 5.2 Hz, 2H), 2.10 - 1.94 (m, 2H),
1.86 - 1.71 (m, 2H).

1. Cul, S

S
'\(j PACI,(tBu,PPh),, »
N/ ’\@ TMSA N/ l\@
S3a Nigoe 2 KaCOs MeOH s16 N-goc

_80_



[0679]

[0680]

[0681]

[0682]
[0683]

[0684]

[0685]

[0686]

[0687]

[0688]

[0689]

[0690]

S=501 10-2547909

tert-%4 3-(5-olEld Y d-2-¢)-3,8-TolAR A Z2[3.2. 1] S e-8-71=2 2ol E (S16)2 &A. =A 3}
FHE S162 33HE S19 Aol tis] AAlE Wl wel, ey iAol S3aE o]-§3ke] AZISIT).

MS (ESI) m/z 313.9 [M+H] .

I NR (400 MHz, wlgk&-d4) & 8.18 (dd, J = 2.3, 0.8 Hz, 1H), 7.56 (dd, J = 8.9, 2.3 Hz, 1H), 6.69
(dd, J =8.9, 0.9 Hz, 1H), 4.45 - 4.30 (m, 2H), 4.04 - 3.95 (m, 2H), 3.43 (s, 1H), 3.02 (d, J = 12.2
Hz, 2H), 1.94 (dd, J = 8.7, 4.4 Hz, 2H), 1.75 (d, J = 7.3 Hz, 2H), 1.48 (s, 9H).

™S
A\

NG F | 1. Cul,
jl\)/ zf} PACl,(tBu,PPh),, B
I N=,, TMSA

N

N 2. CF3CO5H. N
Boc N ‘——L—\
NH

S$17a Boc S$17b

N
Y PP N
2. K,CO3, MeOH -
3. NaOH/& N '\\l_%
—_—

N
s17 A

tert—-5-€ 6-(5-0}o] ¢ =32 tl-2-2 )-2-o}x}A¥ Z[3.3] A E-2-FF 2 E A o] E (S17a)2] A .

BA 33E Sl7as 3HgE Slagl Ao s AAlE Wel we, 22y tialel tert-HE 2,6-t]olAtAy =
[3.3] B2k 2 B el o] E8 o] 8o AIZIUT.

NS (EST) m/z 401.9 [MHI]

HONMR (400 MHz, Z22¥E-d) 6 8.28 (d, J = 2.2 Hz, 1), 7.67 (d, J = 8.7 Hz, 1H), 6.14 (d, J =

Hz, 1H), 4.13 (s, 4H), 4.10 (s, 4H), 1.44 (s, 9H).
6-(5-((Egjvgaa) e d) g d-2-9)-2-0} 22~ 2 [3.3] e (S17b)] &, 0CA CH,CN (20 mL) &
S17a (1.048 mg, 2.612 mmol), Cul (0.111 g, 0.583 mmol), PdCl,(tBu2PPh), (0.163 g, 0.261 mmol), TMSA
(2.1 ml, 14.75 mmol), Et:N (2.7 ml, 19.48 mmol)<] &AL ola ooz 108 o @7|A AT, ¥ ZIES
35 lo] Wb wEke e, Aeoa WZIAY)I, EtOAcE 3]Askar, NaHCO, £M o= A Hatar, Na,S0, Aol
A AxA AL, AFsta, A st w5711, AREs At ZE a2vtEIHRT (20%14 40%
EtOAc/Hex)oll ol AAste] &2 AMAE (760 mg, 78%)< F53FAtt. o] AAE (0.4 g, 1076.58 umol)<
DCM (5ml) o] &8A7]3, E ZOLAEAE (1000 pl, 13.07 mmol)S #H7}star, EFEES 0ToA vk
SEATE. 44X F, WS EFEES 7Y st wFA7)aL, EFQl (Gnl) o2 3] sar, -‘5;*174 S17b (0.54 g,

100.1%) & 53819},

,4
o fo

NS (ESD) m/z 272.1 [M+H] .
6-(5-oll E] d 7] 2 §1-2-91 )-2-( S A eh-3-90 )-2-ok <2 2 3,31 W (S17)¢] 4

2-Me THF (4 mL) 2 AcOH (0.2 mL) 3 S17b (538 mg, 1.08 mmol)2} E o Eo}rl ml, 2.154 mmol)e] &E}
NS 2-Me-THF (1 mL) % SAE-3-2 (234 mg, 3.247 mmol)ol] o]ojx AFH A }‘:_E'_E sl=glol= (209 mg,
3.326 mmol)E FH7Iskgitt. WbEES AoA wuksiIth.  18AIZF &, WRS EFE-S NalCO, 8oz A3
3}, EtOAcE A}g3ste] sttt §7] FEES NaS0, AollA AxA7|a, oAasta, 738t sl HEA]7]
AFEL A7t 2 azetE g (50%0 A 75% EtOAc/Hex)ol o8] AAsIGT. AAES MeOH (5 nl)
ZHE (0.28 g, 2.05 mmol)& F7}eta, EFES A2 wHkskdth.  48A1%F & ukS-
ZA1713L, EtOAc® 8|Asta, 942 MHSIIL, Na,S0, oA HxA|7]a, oA7sta, 7

o} &lo] HEAAT. HFES WEL (2.0 uL) Fo &N 7|, FAJUEF & ( 2 ml)& #H7bsha,
5 23k, MRS Adeow WA A, 3¢t slol] sFATIAL FFES EtOACE 3
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[0691]

[0692]

[0693]
[0694]

[0695]

[0696]

[0697]

[0698]

[0699]

[0700]

[0701]

S=5061 10-2547909

i

Naba, @R ARSI, Nas0, FlA AzAm, elasta, A sol BHAA 17 FEHAT.

[¢]

NS (ESI) m/z 256.1 [M+H] .

' NR (400 MHz, #l®t&-d4) & 8.09 (dd, J = 2.2, 0.8 Hz, 1), 7.55 (dd, J = 8.7, 2.2 Hz, 1), 6.36
(dd, J = 8.7, 0.8 Hz, 1H), 4.72 (td, J = 6.7, 0.5 Hz, 3H), 4.45 (ddd, J = 6.8, 4.9, 0.6 Hz, 3H), 4.13
(s, BH), 3.76 (tt, J = 6.5, 4.9 Hz, 1H), 3.50 (s, 5H), 3.44 (s, 1H).

TMS \\

' N\
HN NOF Y= 1. Cul, N 1 zeaqe= =
H = - X5 =
|U Q ‘?I?/l%l,ZA(tBUZPPh)ZV W 2.K;CO3, MeOH {
—_— > — N
HN & — N i N H
H H
S18a Boc N S18 \

tert—5g  (3aR,6aS)-5-(5-¢}o] L. =y U-2-A) A ER2 0 22 [3,4-c]HZ-2(1H)-7I =B A Ho]E (S18a)2]
A FA 3FEE S18aE ITE Sla9 Ao s AAE HhHEo wel, zElv Al tert-FE (3aR,6aS)-
B =2 ER2 [3,4-c]FE-2(ID-FI2 A EE o] &sto] A|z=3F3Tt.

NS (EST) m/z 415.8 [MHI]

1H NMR (400 MHz, 22X 5-d) 6 8.28 (dd, J = 2.4, 0.8 Hz, 1H), 7.63 (dd, J = 8.9, 2.3 Hz, 1H), 6.19
(d, J =89 Hz, 1H), 3.66 (dd, J = 10.7, 7.0 Hz, 4H), 3.51 - 3.17 (m, 4H), 2.99 (d, J = 5.9 Hz, 2H),
1.45 (s, 9H).

(3aR,6a8)-2-(5-((Egved A ) el d) I 2| d-2-) SEPS| =2 T 2 [3,4-c]TE (S18h)Y . CHN (8
mL) % S18a (0.986 g, 2.374 mmol), Cul (0.099 g, 0.522 mmol), PdCl,(tBusPPh), (0.148 g, 0.237 mmol),
TMSA (1.9 ml, 13.35 mmol), EtsN (2.5 ml, 18.04 mmol)¢] &NE o2 o=z 108 F<¢F 74 HT. HE =

eSS 60CE 7Fgsta, A wwkElith. WhSE-S EtOAc®E 3)A38kaL, NaHCO; &Moo 2 A FH3Far, Na,S0, A
NN AxA7Z|a, s, G o FHFA7 L, JAFES AYI 28 a2viEadd (10%14 30%
EtOAc/Hex)oll 98l AA|3tar, AYAHE (0.68 g, 1.75 mmol)S DCM (8 mL) Z MeOH (2 mL)9] E£3E Fol &34
7]a, HC1 (Y22 F 4.0 M, 2 nD)S F7EY. 9HSES 18417 B¢k wwtslar, DOMeR 38X &ta, N
NaOH &dloz A#3tt. =4 5 DR AFEsta, T3 f7] FEES NaS0, ol AxA71a, o

atar, 74t shell E=A1A S18b (0.56 g, 112.7%)E +53+9tt.
NS (EST) m/z 286.2 [MHI]

H ONMR (400 MHz, ®lg&te-d4) § 7.82 (dd, J = 2.1, 0.7 Hz, 1H), 7.73 (dd, J = 9.5, 2.1 Hz, 1H), 6.88
(dd, J = 9.5, 0.9 Hz, 1H), 3.78 - 3.63 (m, 2H), 3.59 - 3.48 (m, 2H), 3.46 - 3.34 (m, 3H), 3.25 - 3.10
(m, 8H), -0.00 (s, 9H).

(3aR,6a8)-2-(5-HE 9 g d-2-)-5-m L S| =R E = [3,4-c] 9 & (S18)9] 4. DCE (6 ml) <+ S18b

(0.25 g, 0.701 mmol)2] &Mo ¥EAHI= €& (0.30 ml, 8.143 mmol) F o}AEAF (0.025 ml, 4.367

mol)S H7FsITE. Whg EES F ZhEeksitt. ARo®m WAATAL, AF Aol RHE

S| =2to]= (165.1 mg, 2.63 mmol)E H7FeFtt. WHEES 60TolA 458 &< 719s vhg, Ao Y7

7]1aL, EtOAc® 3AMsta, A42 AHsta, 4 T2 EtOAcE AFESIaL, Na,S0, olx HFA7|x
(5

D
S
(@)
2
2
w
(e
AL
offt
0,
N

SalA 7)o, BAAE (0.29 g, 2.1 mmol)& F7}
b oatell sFA17]aL, FES EtOAcE 3

o |

i, g EPES e wusglt. 187 F, WSES 4 sl 5

Naba, 95 AR, NaS0, BN ARAI G, olskaka, 7t sl FHAA SIS (0.15 g, 8THE 5
ale.

NS (EST) m/z 228.1 [MH]
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[0702]

[0703]
[0704]

[0705]

[0706]

[0707]

[0708]

[0709]

[0710]
[0711]

[0712]

[0713]

[0714]

[0715]

SS90l 10-2547909

' NR (400 MHz, #l®t&-d4) & 8.19 (dd, J = 2.3, 0.8 Hz, 1H), 7.60 (dd, J = 8.8, 2.3 Hz, 1), 6.58
(dd, J = 8.9, 0.8 Hz, 1H), 3.70 - 3.59 (m, 1H), 3.54 - 3.45 (m, 3H), 3.10 (s, 3H), 2.97 - 2.84 (m,
2H), 2.54 (dd, J = 9.7, 4.0 Hz, 2H), 2.39 (s, 3H).

| N\

= /) 1. Cul, »
\N / 1. HCI N PdCl,(tBu,PPh),, N

N— g 2 %A8-3-2 QSH TMSA QSH
2. K,CO3, MeOH
HSE? HAN 2 H\N

S18a Boc S19a D) s19 bo

(3aR,6aS)-2-(5-oF0] & =3 2] Y-2-U ) -5- (A eF-3-U ) S eS| =29 = 2 [3,4-c ]9 = (S19a)9] &4 %A 33t
E S19aE SIHE Slcol Aol uis] AAR Wil wEy, ey giale] S18ag o]-§-3te] AlZ3FAArt.

MS (ESI) m/z 372.1 [M+H] .

I NIR (400 MHz, ™g+&-d4) & 8.17 (dd, J = 2.3, 0.7 Hz, 1H), 7.71 (ddd, J = 8.9, 2.3, 0.8 Hz, 1H),
6.43 (dd, J = 9.0, 0.7 Hz, 1H), 4.69 (t, J = 6.6 Hz, 2H), 4.64 - 4.55 (m, 2H), 3.70 - 3.60 (m, 1H),
3.59 - 3.49 (m, 2H), 3.38 (dd, J = 10.8, 3.1 Hz, 2H), 3.02 (td, J = 7.3, 3.7 Hz, 2H), 2.88 - 2.71 (m,
2H), 2.42 (dd, J = 9.4, 4.0 Hz, 2H).

(3aR,6a8)-2-(5-o E| I & -2-U)-5- (S A e-3-) SES =2y Z 2 [3,4-c]9 = (S19)9] 4. A 3}g=
S19% 31HE S19] hAdol whal AlAlE wbfell wal, Zzeju thalel] S19aE o]&3le] Alx3Sit).

MS (ESI) m/z 270.2 [M+H] .

I NR (400 MHz, "lgk&-d4) & 8.05 (dd, J = 2.2, 0.8 Hz, 1H), 7.46 (dd, J = 8.8, 2.3 Hz, 1H), 6.43
(dd, J = 8.9, 0.8 Hz, 1H), 4.68 - 4.58 (m, 2H), 4.59 - 4.44 (m, 2H), 3.64 - 3.45 (m, 2H), 3.40 - 3.30
(m, 4H), 2.95 (dq, J = 7.5, 3.9 Hz, 2H), 2.70 (dd, J = 9.6, 7.1 Hz, 1H), 2.36 (dd, J = 9.5, 4.0 Hz,
2H).

1. Cul, ™S .
IWTTL PACI(tBu,PPh),, A 1. 2= S
# TMSA | 2. NaOH, MeOH |
N N@ ) S
N. 2. HCl N NZfﬁ N Tzfl

Boc NH
S3a S20a HCI S20

~

-(5-((Egmgd =)ol e d ) ¥ e d-2-)-3,8-Ho A A S 2[3.2. 1] S& S| =g 2ol = (S20a)9] ¥4 %
Al shgh= S20aE 3HgtE S19a0] Aol thal AAlE Wil weh, ey vl S3as o8-8l AlxsH3itt.

NS (ESI) m/z 286.1 [M+H] .

3-(5-dlEl du] g d-2-9)-8-H| & -3 8-T]o} AR A &2 [3.2. 1] 28 (52009 g4 THF (6 ml) % S20a (0.2 g,
0.7 mmol)¢] &do] FEAdd 3= & (0.13 ml, 3.5 mmol) 2 oFHEAF (0.03 ml, 0.51 mmol)S H7}a3iTt.
H-g gt&%g A Lo A HhA mukskglT). i% Aoter 2 =dto]= (132.09 mg, 2.1 mmol)ZE H7}atqict.

i H (2 mL) 2 NaOH (2 N, 2 mL)E H78tal, EFES F71=2 18A7F FoF usigitt,. vsE2
7t stel %%Al 7131, EtOAcE 3|AM38tx, P+= AAHsa, 74 T5 EtOAcRE AFZ3FAL, Na,S0, AollA 1z

A7)a, s, z}?} ;}oﬂ E2A7)3, AFES *E‘a]ﬂ 25l F2utEaHE (100% EtOAcolAl 5% - 10%
| ©

NS (ESI) m/z 228.2 [M+H] .

I NR (400 MHz, "igt&-d4) & 8.16 (dd, J = 2.4, 0.8 Hz, 1H), 7.55 (dd, J = 8.9, 2.3 Hz, 1H), 6.66
(dd, J = 8.9, 0.9 Hz, 1H), 3.86 (dd, J = 12.5, 2.4 Hz, 3H), 3.42 (s, 1H), 3.08 (dd, J = 12.3, 2.3 Hz,
3H), 2.36 (d, J = 2.4 Hz, 3H), 2.07 (dt, J = 7.1, 3.2 Hz, 2H), 1.68 (t, J = 6.8 Hz, 2H).
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[0716]

[0717]

[0718]

[0719]

[0720]
[0721]

[0722]

[0723]

[0724]

[0725]
[0726]

[0727]

SS50ol 10-2547909

™S
x LT P PN
X
| 2. K,CO3, MeOH |
= N N@
" '\@H N

N
S20a Hel s21 ]

8-l g-3-(5-o ] d 9 2] ¥1-2-9 )-3, 8-T] o} AR A FZ[3.2. 1] 38 (S21)¢] 34 THF (5 ml) 2 MeOH (2mL) =
S20a (0.24 g, 0.83 mmol)2] &Moj oA ELHS|= (0.5 ml, 8.90 mmol) ¥ o}HEAF (0.04 ml, 0.7 mmol)S
HA7retgdnt. 18417 3, AF AolwmHEd| =gto]l= (314 mg, 5.0 mmol)E H7FSIITE. v Jé}z EtOAc
2 FgNsta, 5= AFHsta, £ 5& Et0AcE AFE3FaL, NaS0, ol A Ax=A7]aL, of=star, 7ek §ol
FEHEAIIL, AFES AEgt 2 AaRvEags] (10% - 20% MeOH / EtOAc)ol ol&] AAste] 45 (0.12 g,
0.39 mmol)& 53 o] MeOH (5 mL) Zol &afA7]aL, EW?‘% (0.16 g, 1.17 mmol)S ZFH7}ala,

Hom,
W EES Weod wwsdlth. A% F, WBE A Sl FHAM, AFES L0AE 43,
A2 AU, NaSO, AR AT, ol B A A 21 0.00 8, S F 5.

MS (ESI) m/z 242.2 [M+H] .

I NR (400 MHz, "lgt&-d4) & 8.16 (dd, J = 2.3, 0.8 Hz, 1H), 7.55 (dd, J = 8.9, 2.3 Hz, 1H), 6.65
(dd, J =8.9, 0.9 Hz, 1H), 3.85 (dd, J = 12.5, 2.4 Hz, 2H), 3.44 (dd, J = 4.6, 2.5 Hz, 2H), 3.41 (s,
1), 3.09 (dd, J = 12.2, 2.2 Hz, 2H), 2.52 (q, J = 7.2 Hz, 2H), 2.00 (dt, J = 7.0, 3.1 Hz, 2H), 1.67
(t, J =6.8Hz, 2H), 1.15 (t, J = 7.2 Hz, 3H).

T™S
A 1. ot ) N
[ 2. K,CO3, MeOH |
Nig r\@ N N@N
NH
S20a HCI §22 1/

3-(5-oEldm gl g-2-2)-8-0] AT 2 H -3 8-T]o} AR A FZ[3.2. 1] 8 (522)¢] A

wWekE (1.2 ml) F S20a (0.1 g, 0.35 mmol)2] ol ofHEAUGER (28.74 mg, 0.35 mmol), OFHELE
(21.04 mg, 0.35 mmol) @ oFHE (20.35 mg, 0.35 mmol)S A7}8ta, EIFES 40TCA mukeldct. 1A7F
F AolrH 3 =glo]= (44.03 mg, 0.7 mmol)E F7Iskal, WSS 40TColA] wHksksith, 122417 3|
e Aeon WAL, 79 Fto] HFA|Y|AL, FFES EtOAcE 3Astar, E3} Nall(0; §do = A3
BHaL, NapS0, ol A zAl7]ar, ofaaar, zst sbol sFA71a, Aejzb 2§ A=vtE#Hs] (2% MeOH /
EtOAc)el o8] AASAT. AWAPAES WEE (1 ml) Fo &A1 7], BAEFE (0.05 g, 0.35 mmol)& 7))
I, AN 3 EFES =2A)7)a, EtOAcE FAsta, E= AFSEAL, Na,S0, AolA DxA7|3, oJ#skar,
=
[e}

ZA1A S22 (28 mg, 31.3%)S 53819,

ot j(d'
e P

MS (ESI) m/z 256.2 [M+H] .

'H NMR (400 MHz, wlgb&-d4) & 8.18 (d, J = 2.3 Hz, 1H), 7.57 (dd, J = 8.9, 2.4 Hz, 1H), 6.68 (d, J =
8.9 Hz, 1H), 3.93 - 3.68 (m, 6H), 3.43 (s, 1H), 3.23 - 3.12 (m, 3H), 2.86 (s, 2H), 2.07 - 1.92 (m,
3H), 1.75 (t, J = 6.6 Hz, 3H), 1.20 (d, J = 6.4 Hz, 8H).

N F I 1. Cul, X
M \(1 PACI(tBu,PPh),, \f\lL
N NTNTY?  TMSA NN

N

O 0}

(2S,6R)-4-(5-0oFo] ¢ =] T t-2-U)-2 6-ClWE B2 Z Y (S232)2] A HA| 3F3E 52322 3FE Sla A
of tial AAlE HWhhel wal, ey tiale] (25,6R)-2,6-CUHEREEH S o] &ale] A| 253},

NS (ESI) m/z 319.0 [M+H] .
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[0728]

[0729]

[0730]

[0731]
[0732]

[0733]

[0734]

[0735]
[0736]

[0737]

[0738]

SSS0ol 10-2547909

HONWR (400 MHz, 2R2EZFE-d) 6 8.32 (d, J = 2.3 Hz, 1H), 7.69 (d, J = 8.9 Hz, 1H), 6.49 (d, J =

Hz, 1H), 4.00 (d, J = 12.6 Hz, 2H), 3.70 (ddd, J = 10.6, 6.3, 2.6 Hz, 2H), 2.53 (t, J = 11.6 Hz, 2H),
1.26 (d, J = 6.2 Hz, 6H).

(2S,6R)-4-(5-cl Bl d ¥ 2l d-2-<)-2,6-td 2 &1 (S23)¢] 944 Al 3hehe S23
s AAE el wet, ey djalel S23as ol8-ske] Alxstit

tlo

sheh= S19

o

Hdel o

NS (EST) m/z 217.1 [MHI]'

TMS

x 1. (CH3),NCOCI B
B 2 K,CO, MeOH \(j
S20a Egl S24 NYO
/N\
3-(5-AEld ¥ ] d-2-9)-N,N-t] | &l -3, 8-T] o} A }H| A F 2 [3.2. 1] L E-8-F} 2B ~o}n| = (S524)¢] A 0TolA
DCM (5 mL) % S20a (200 mg, 0.558 mmol) % EtsN (0.3 ml, 2.164 mmol)e] &N guestEntnyd F2dlo]
= (0.055 ml, 0.601 mmol)E H7}s}icth. &%%§~Q%QEAVﬁ1ﬂ%ﬂﬂ,%ﬂlﬂ%ﬂﬁﬂn S ES
7t slol FEHEAIATG. ZFES MeOH (5 nl) Foll &8A)7]13, KL0; (313 mg, 2.236 mmol)S A 7}Fsl3ict.
Ao A 48A17F FF wHkel & WS ES FFAIZ tS, EtOAcE I|Asta, AR AT, {7 F&
55 Na,S0y Aol Al AZFAIA S24 (123.9 mg, 78%)S 53Tt

MS (ESI) m/z 276.2 [MH]

1H NMR (400 MHz, wlgt2-d4) & 8.17 (dd, J = 2.3, 0.8 Hz, 1H), 7.55 (dd, J = 8.9, 2.3 Hz, 1H), 6.69
(dd, J =9.0, 0.8 Hz, 1H), 4.19 (dd, J = 4.5, 2.2 Hz, 3H), 3.98 (dd, J = 12.4, 2.5 Hz, 3H), 3.42 (s,
1H), 3.11 (dd, J = 12.2, 2.1 Hz, 3H), 2.94 (s, 8H), 1.88 (dd, J = 8.5, 4.4 Hz, 3H), 1.71 (q, J = 6.7
Hz, 2H).

o]
R XD
N B 1. HOJKT:> N B
N ng 2. K,CO3, MeOH N ng
- KaLOg, Vie
S20a NH N

Hel s25
a

TMS

(3-(5-olEldF gl d-2-¢)-3,8-L]o} A A S 2 [3.2. 1] E-8-A) ((S)-H EZ 3| =2 F &-2-A ) v E}+= (825)9] 7
A CHCly (10 mL) ol 8w S20a0] (S)-HEZHI=ZFH-2-7F25 44 (0.12 ml, 1 mmol), EtsN (0.68

ml, 5 mmol)ol]l o]oJA HATU (0.48 g, 1 mmol)E X7}ttt EFES 1.5A17F F<F wtalgitr. EFES
DCMe. 2 FAsta, B2 AHIAT. {7 & NaS0, FollA dxA7]a, I3 3o #5A%t. AFaEs
MeOH (20mL) =9l €3A713, 5CE YA 713, 822F (0.4 g, 3 mmol)S A7 er. 308 &, wle2s
T % 9 sk, DNe® FE38haL, Na,S0, dollA AdxzA7]1aL, ofaatar, 3t sl 521714, s

S A7 29 azetEads (60% - 100% EtOAc/ &2t A 5% MeOH / EtOAc)oll <lsfl AAlste] $25 (0.2
74.3%) 2 53T

w

g,

NS (ESI) m/z 312.2 [M+H] .

1H NMR (400 MHz, E2=2¥F-d) § 8.29 (dd, J = 2.3, 0.8 Hz, 1H), 7.54 (dt, J = 8.9, 2.4 Hz, 1H), 6.48
(d, J = 8.8 Hz, 1H), 4.84 (t, J = 8.6 Hz, 1H), 4.66 (d, J = 6.8 Hz, 1H), 4.56 (ddd, J = 14.9, 7.4, 5.7
Hz, 2H), 4.12 (ddd, J = 20.9, 12.7, 2.3 Hz, 1H), 3.99 - 3.73 (m, 4H), 3.21 (dd, J = 12.1, 2.3 Hz, 1H),
3.14 (dd, J = 12.0, 2.4 Hz, 1H), 3.07 (s, 1H), 3.06 - 3.02 (m, OH), 2.41 - 2.21 (m, 1H), 2.15 - 1.70
(m, 5H).
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[0739]
[0740]

[0741]

[0742]

[0743]

[0744]

[0745]

[0746]

[0747]

[0748]
[0749]

[0750]

[0751]

[0752]

[0753]

[0754]

[0755]

[0756]

SS50dl 10-2547909

ol ™S N\
N._F . cul, —
1y ! PACI,(tBu,PPh),, A\ 1. &AE-g-&
HN [N = TMSA = 2. K,CO3, MeOH
N » /. — e =
Boc N N

—_—
2. CF5CO,H. N /N @
N $26b @ S26
S26a Boc NH O

tert-38 8-(5-ote] L =32 H-2-91)-3 8-l A 22 [3.2. 11§ B-3-7h= B Aeo] 2 ($262)0] T4 A
38 S26a% SHHE Sla® Al sl ANE el wel, el G tert-Y 3,8-tlokdulAER
[3.2. 119 6-3-7F2 B 40| 28 ol §ke] Az,

NS (EST) m/z 415.8 [MHI]

1 —

H NMR (400 Mz, S22 ¥2-d) § 8.31 (d, J = 2.2 Hz, 1H), 7.70 (s, 1H), 6.46 (s, 1H), 4.45 (s, 2H),
3.78 (d, J = 52.7 Hz, 2l), 3.14 (dd, J = 50.9, 12.9 Hz, 2, 2.06 - 1.77 (m, 4H), 1.45 (s, 12H).
-(5-((Egivgd ) el d) v g d-2-¢)-3,8-T oA A S £ [3.2. 1] 58 (S26b) 9] 4. EA = S26bF
S}HE S17be] el oisl AAIE el wet, ey diale] S26aE o]&ske] Azt

NS (ESI) m/z 286.2 [M+H] .

8-(5-o Bl 9 ¥ 8] g -2-)-3- (2 A eF-3-2 )3, 8-T] o} AU A| 2 [3.2. 1128 ($26)9] 4. TA 33E 26
315 S189) Aol dis] AAlE el wal, Ty iAol A E-3-28 o] &-5to] AT

MS (ESD) m/z 270.2 [M+H] .

'H NMR (400 MHz, wlgk&-d4) & 8.18 (d, J = 2.3 Hz, 1H), 7.58 (dd, J = 8.8, 2.3 Hz, 1H), 6.73 (d, J =
8.8 Hz, 1H), 4.61 (dt, J = 11.1, 5.5 Hz, 7H), 3.51 - 3.44 (m, 2H), 2.64 (dd, J = 10.9, 2.6 Hz, 3H),
2.23 (d, J =10.7 Hz, 2H), 2.14 (t, J = 6.2 Hz, 2H), 1.99 (dd, J = 8.3, 4.2 Hz, 2H).

NoF | 1. Cul, N
m A TR e
0 ‘ 2. K,CO3, MeOH N
s27za O s27 i:o

5-0}o] @ E-2-(2-2ALAT 2 [3.3]Aek-6-2)F Y (S27a)9] A . TA FFE S27a8 3FE Slao] FAo)
&l AAE gyel wek, ey gialel] 2-KAl-6-ox k2T 2 [3.3] S o] 83t A|ZEHA .

HONMR (400 MHz, 222X 2-d) § 8.16 (dd, J = 2.4, 0.7 Hz, 1), 7.52 (dd, ] = 8.8, 2.4 Hz, 1H). 6.20
(d, J = 8.8 Hz, 1H), 4.84 (s, 4H), 4.17 (s, 5H).

5-olEld-2-(2-ZALAY 2 [3. 3] ek-6-d)J e (S27)9] 4. TAl IFFE S27S 3HEE S19 Al tish
AAE Aol ek, a2y halel S27aE o] g8t A=),

MS (ESI) m/z 201.1 [MH]
| 1. Cul, N
B PACL(tBu,PPh),, \(j
= TMSA N/

NN
S1b @NH 2. K,CO3, MeOH S28 ONH

7-(5- B D 8] -2- )-3-2A}-7 O-T] o} AFHI A 2 [3.3. 1] =¥k (S28)9] 3. Al 33E $28S 33HE Sl
o] Aol dis) AAE Rl wEk, 2Lt ghalell S1hE o] &5ke] Azt

NS (ESI) m/z 230.1 [M+H]

I NMR (400 MHz, E=22XF-d) § 8.25 (s, 1H), 7.56 - 7.43 (m, 1H), 6.48 (d, J = 8.9 Hz, 1H), 4.42 (d,
J =13.5 Hz, 2), 4.12 (d, J = 12.1 Hz, 2H), 3.93 (d, J = 12.2 Hz, 2H), 3.59 (d, J = 13.6 Hz, 2H),
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[0757]

[0758]

[0759]

[0760]

[0761]

[0762]

[0763]

[0764]
[0765]

[0766]

[0767]

[0768]

[0769]

SS90l 10-2547909

3.36 (s, 2H), 3.00 (d, J =1.1Hz, 1H).

X

NGO oAy 1.Cul, \\(§N
PdCly(tBusPPh)y,

. 1. |LN \(\/)\ > TMS,%\ 2 2 NJ\N/\
HNEY NTINEN R
LEN 2. HCI N 2. KyCO3, MeOH ‘\j\
Boc $29a AP 0
3. AE-3-2 o

(IR, 4R)-2-(5-o}o] & =] 2] 1] §1-2-21 ) -5- (& A €h-3-2 )2 5-Clo} A u A 22 [2.2.1] et (S292)2] T4 TAl
SR S2922 32 S7a9] Aol ] AAE Wl whel, 2y tiilol] tert-5€ (IR,4R)-2,5-T]o}AH]
AEZ[2.2.1]-2-7t2F | EE o] &3l A|x=3}3 ).

NS (ESI) m/z 359.1 [M+H] .

' NMR (400 MHz, S 2EXF-d) § 8.37 (s, 2H), 4.79 (s, 1H), 4.69 (dt, J = 10.0, 6.5 Hz, 2H), 4.55 (t,
J=6.1Hz, 1), 4.48 (t, J = 5.9 Hz, 1H), 3.98 (p, J = 6.3 Hz, 1H), 3.57 (s, 1H), 3.46 (dd, J = 11.0,
1.6 Hz, 1H), 3.36 (dd, J = 10.8, 2.0 Hz, 1H), 2.98 (dd, J = 9.6, 2.0 Hz, 1H), 2.82 (d, J = 9.6 Hz,
1), 1.97 (d, J = 9.9 Hz, 1H), 1.86 (d, J = 9.8 Hz, 1H).

(1R, 4R)-2-(5- E| 3 7] 2] 1 -2-20 )-5-( A eh-3-2)-2 5-TlopAul A 22 [2.2.1 1508 (52009 4 wA 8%
2 5298 82 19 A thal AN Y whdel weh, 2 tiilel $29a8 o] &ake] Az

NS (ESI) m/z 257.1 [M+H] .

' NMR (400 MHz, S 2EEF-d) § 8.39 (s, 2H), 4.838 (s, 1H), 4.70 (dt, J = 9.5, 6.5 Hz, 2H), 4.52 (dt,
J =26.3, 6.0 Hz, 2H), 3.99 (p, J = 6.3 Hz, 1H), 3.58 (s, 1H), 3.52 (d, J = 10.9 Hz, 1H), 3.41 (dd, J
11.0, 2.0 Hz, 1H), 3.18 (s, 1H), 2.99 (d, J = 9.6 Hz, 1H), 2.83 (d, J = 9.6 Hz, 1H), 1.98 (d, J =
9.9 Hz, 1H), 1.87 (d, J = 9.8 Hz, 1H).

NOF 1. Cul, N
/@’ \(j PdCl,(tBu,PPh)s, \@
Ngoe 2. HCI N 2. KzCO3, MeOH $30 N

3. SAB-3-& S30a o

o

(1S,4S)-2-(5-0}o] @ &3] &) U -2- ) -5- (LA EF-3-2 ) -2 5-T] o} AR A SF 2 [2.2. 1] 3 &k (S30a)9] A ZA 3
A= S30aEs 3EHE Slco] Aol dish Al el weh, Zejuy dfalel tert-FE (1S,45)-2,5-t] oFAH] A]
F72[2.2.1]Fe-2-7tl28 A o] ES o]&alo] Az},

MS (ESI) m/z 358.0 [MH]

(15,48)-2-(5-o E| 3 7 2] ¥1-2-2 )-5-( A eh-3-2)-2 5-TlopAul A 2= [2.2.1] et (530)9) &4 wA 8
2 $302 BEE S19) T4l tla) AR el wel, ey tjale] $30a8 o] &ae] Alxar.

NS (ESD) m/z 256.2 ( [M+H]

H MR (400 MHz, ZEZ¥EE-d) § 8.12 (dd, J = 2.3, 0.8 Hz, 1H), 7.36 (dd, J = 8.7, 2.3 Hz, 1H), 6.11
(d, J = 8.7 Hz, 1H), 4.59 (s, 1H), 4.53 (dt, J = 12.9, 6.5 Hz, 2H), 4.36 (dt, J = 31.2, 5.3 Hz, 2H),
3.82 (p, J =5.9 Hz, 1), 3.44 (s, 1), 3.17 (s, 1), 2.91 (s, 1H), 2.87 - 2.73 (m, 1H), 2.75 - 2.64
(m, 1), 1.94 - 1.78 (m, 1), 1.73 (d, J = 9.7 Hz, 1H).
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[0770]
[0771]

[0772]

[0773]

[0774]

[0775]

[0776]

[0777]

[0778]

[0779]

[0780]
[0781]

[0782]

[0783]

SS=50dl 10-2547909

CF3CO,H @ N €l
Boc. 1. SAE-3-& N
N HN ClI” °N
NH 2. CFzCO,H. N
b
S31a
Cl AN
N B
[N 1. Cul,
A N PdCI,(tBu,PPh)s,
NY‘ TMSA
o}
$31b 2. K,CO3, MeOH

8-(SAIEE-3-9)-3, 8-t ob | A 22 (3.2, 1] % 2,2, 2-EelEF o RobiHolE (S31a)el ¥4, Al g%
S31a% SHEHE Sleo] A thal AAE el meb, el thAle] tert-tE 3,8-Tlob A FR3.2.11%
B-3-7t2 AR 0| ES o g3k olojX BHFE SItbel T BAT WHOE Boc NIAYOEA ALt
o,

NS (ESI) m/z 169.2 [M+H] .

' NMR (400 MHz, "lgb&-d4) & 4.79 (t, J = 6.9 Hz, 2H), 4.66 (dd, J = 7.2, 5.2 Hz, 2H), 4.10 (tt, J =

6.8, 5.2 Hz, 1H), 3.76 (dq, J = 5.0, 2.3 Hz, 2H), 3.51 (dd, J = 13.6, 2.0 Hz, 2H), 3.41 - 3.33 (m,
2H), 2.31 - 2.21 (m, 2H), 2.11 - 1.95 (m, 2H).

-2 2-6-(B-(FAHE-3-9)-3,8-To}AH A E2[3.2. 1] & &-3-4)-1,5-=ZHHd (S31b)e] 3Hd. xA g
= S31bE 3HehE Slafl /el whal AlAlel el wheh, ey thalel 2,6-tF2E-1,5-HLE S o
g3te] Azstslnt.

NS (ESI) m/z 330.7 [M+H] .

' NIR (400 MHz, S =23X5-d) § 7.95 (dd, J = 9.5, 0.8 Hz, 1H), 7.86 (dd, J = 8.8, 0.8 Hz, 1H), 7.38
(d, J = 8.7 Hz, 1H), 7.07 (d, J = 9.4 Hz, 1H), 4.71 (t, J = 6.2 Hz, 2H), 4.58 (t, J = 5.7 Hz, 2H),
4.05 (d, J = 11.3 Hz, 2H), 3.74 - 3.63 (m, 1H), 3.28 - 3.20 (m, 5H), 1.86 (dd, J = 9.1, 4.4 Hz, 2H).

2-ol E] -6-(8(S A Eh-3-21)-3,8-Tl ok Ml A 2 2 3.2, 1] S E-3-)-1 5} elel (S3)e] 4. FAl shat
2 $31% s S19 FAel sl AAE el ek, Zelu thale] S31bE ol geke] Alzelgitt,

NS (ESI) m/z 321.2 [M+H] .

' NMR (400 MHz, 2=2=3xF-d) 6§ 7.93 (d, J = 9.5 Hz, 1H), 7.77 (d, J = 8.6 Hz, 1H), 7.47 (d, J =
Hz, 1H), 7.00 (d, J = 9.5 Hz, 1H), 4.63 (t, J = 6.2 Hz, 2H), 4.50 (t, J = 5.8 Hz, 2H), 4.01 (d, J =
11.8 Hz, 2H), 3.61 (p, J = 6.0 Hz, 1H), 3.27 - 3.07 (m, 4H), 3.06 (s, 1H), 1.77 (dd, J = 8.9, 4.3 Hz,
2H), 1.66 - 1.52 (m, 2H).

[l
a 1. cul

CF3CO,H Cl : l

2 N**N )§ PdCIZ(tBuzPPh)Z
H’\@ I N CI

N N
TE; 6) @ 2. K,CO3, MeOH 6) @
S31a $32a

3,3'-(6-F2%-1,3,5-Eg]o}xl-2,4-1] Y ) B] 2~ (8- (2 A EF-3-¢)-3,8-T]o} A H| A & [3.2.1]28) (S32a)¢] &
A A 3 E S32a5 3FEE Slaol Aol tisl AAlE Wl whel, ey djale] S31a E 2,4,6-EFEE
2-1,3,5-Eglo}d & o] &3lo] Ax3IGiT).

NS (EST) m/z 448.3 [MHI]

' NIR (400 MHz, 22232 F-d) & 4.70 (t, J = 6.2 Hz, 4H), 4.56 (s, 3H), 4.32 (d, J = 13.0 Hz, 2H),
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[0784]

[0785]

[0786]

[0787]

[0788]

[0789]

[0790]

[0791]

[0792]

[0793]

[0794]
[0795]

[0796]

[0797]

SS50dl 10-2547909

4.30 - 4.20 (m, 2H), 3.64 (h, J = 5.8 Hz, 2H), 3.21 - 3.04 (m, 8H), 1.89 - 1.73 (m, 4H), 1.71 - 1.51
(m, 5H).

b o

3,3'-(6-°Eld-1,3,5-E&]o}d-2,4-t] L ) H] 2 (8- (3 A €F-3-U )-3,8-Tl o} AR A EF 2 [3.2.1]=%H)  (S32)9]
. BA SFE S32E sIRbE S19) Aol diEl AlAlE dHel wek, ey diile] S32a& o] &-3fo] A3}
St

NS (ESI) m/z 438.3 [M+H] .

HONR (400 MHz, Z22¥E-d) § 4.55 (t, J
OH), 4.12 (t, J = 10.9 Hz, 2H), 3.49 (q, J
1.57 (m, 4H). 1.52 - 1.34 (m, 4H).

6.2 Hz, 4H), 4.48 - 4.33 (m, 4H), 4.23 (d, J = 12.5 Hz,
5.7 Hz, 2H), 3.05 - 2.85 (m, 8H), 2.78 (s, 1H), 1.71 -

™
N Cl Clﬁ/\ 1. Cul, S N

N |

PdCl,(tBu,PPh),, N

o 1Cll J \)\@ PACly \/\'\@\l
N D ——
N. 2 HCl 2. K,CO3, MeOH
Boc 23,
3. SAY-3-& S33a \C\O S33 \C\o

3-(5-FEEI TR -2-9)-8-(FA&-3-2)-3,8-HoAH A SR [3.2. 1] 5% (S33a)9] §4  #A 3gt= S33as
shehE Slcol 7ol el AlAl" Bgel weh, ey el 2,5-H S22 HlE o]8sto] Alxs3ivt.

NS (EST) m/z 281.3 [MHI]

1H NMR (400 MHz, E22XE5-d) 6§ 8.04 (d, J =1.4 Hz, 1), 7.74 (d, J = 1.5 Hz, 1H), 4.72 (¢, J = 6.3
Hz, 2H), 4.58 (t, J = 5.8 Hz, 2H), 3.77 (dd, J = 11.6, 2.3 Hz, 2H), 3.69 (ddd, J = 11.9, 6.5, 5.5 Hz,
1H), 3.23 (dd, J = 4.8, 2.6 Hz, 2H), 3.18 (dd, J = 11.5, 2.3 Hz, 2H), 1.92 - 1.83 (m, 2H), 1.73 - 1.65
(m, 2H).

3-(5-ol Bl d v 1 -2-2)-8- (S A E-3-2)-3,8-T oA A F 2 [3.2. 1] 5% (S33)¢] &4  3Al 3heh= S33
e S19] Aol diall Al el wel, Z1ejuk diAlel] S33aE o] -&-ake] Alxs 3t

o

s}

NS (ESI) m/z 271.2 [M+H] .

' NMR (400 MHz, S2=3x5F-d) § 8.21 (d, J = 1.5Hz, 1H), 7.98 (d, J = 1.5 Hz, 1H), 4.73 (dd, J = 6.3
Hz, 2H), 4.59 (t, J = 5.8 Hz, 2H), 3.90 (d, J = 10.5 Hz, 1H), 3.70 (p, J = 6.0 Hz, 1H), 3.27 - 3.18
(m, 4H), 3.17 (s, 1H), 1.94 - 1.83 (m, 2H), 1.74 - 1.64 (m, 2H), 1.57 (s, 1H).

TMS

N F 1. cul
A | s
N U — PACly(tBusPPh)s, \
@\1 ! , A TMSA =
Boc 2. HCl A

N—7\

@
N
S34a Boc S34b NH

\
1. S AB-3-2 \’
2. K,CO3, MeOH

S34

tert-F8 6-(5-0}o] L T3] 7 Y-2-21)-3,6-T] o} R A| 22 [3.1.1] fet-3-7, 2 B A o] E (S34a)e] A <£ﬂ
319 S34as 3HE Sla9 Aol il AAlE el wel, iy el tert-FE 3,6-T]olrM| A F
[3.1.1]Fe-3-7t2 5 Ao EE o] &3} A28} Tt.

NS (ESI) m/z 401.8 [M+H]

6-(o-((EgivE A ) dEd) I d-2-9)-3,6-to}AR A S 2 [3.1. 1] (S34b) 9] 3. Al S3&E S34bE
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[0798]

[0799]

[0800]

[0801]

[0802]

[0803]
[0804]

[0805]

[0806]

[0807]

[0808]

[0809]

[0810]

[0811]

[0812]
[0813]

SEE53 10-2547909
shgh= Sicol el dial AlAIE ERiel whel, ey tiilel S34as o]&3ho] Alxsklt).
MS (ESD) m/z 272.2 [M+H]' .
HNIR (400 Miz, WI¥b2-d4) & 8.22 - 8.09 (m, 1), 8.01 (d, J = 1.9 Hiz, 1), 7.93 (d, J = 1.6 Hz, 1H),
778 (d, J = 8.7 Hz, 1D, 6.97 (d, J = 9.2 Hz, 1), 6.90 (d, J = 9.1 Hz, 1), 5.87 (d, J = 2.8 liz,

1), 5.47 (d, J = 2.7 Hz, 1H), 4.86 - 4.71 (m, 3H), 3.69 - 3.57 (m, 3H), 3.53 - 3.44 (m, 3H), 3.10 -
3.03 (m, 3H), 2.96 (d, J = 9.0 Hz, 2H), 2.02 - 1.95 (m, 1H), 0.00 (s, 9H).

6-(5-A B9 d-2-U)-3-(SAH-3-¢)-3,6-To A EZ[3.1. 1] (S34)9] . xnA FE SH=
33tE S19] Aol s AAE el whek, 2y tiXlel] S34bE o] &-sle] A ZEFSI ).

NS (ESI) m/z 256.1 [M+H] .

MR (400 MHz, Z2=¥E-d) 6 8.32 (d, J = 2.1 Hz, 1), 7.53 (d, J = 8.4 Hz, 1H), 6.26 (d. ] = 8.6

Hz, 1H), 4.56 (t, J = 6.8 Hz, 2H), 4.51 - 4.32 (m, 4H), 3.73 (s, 1H), 3.26 - 3.11 (m, 2H), 3.08 (s,
1H), 3.00 - 2.85 (m, 2H), 2.71 - 2.58 (m, 1H), 2.21 - 1.98 (m, 1H).

I 1. Cul,

PdCl,(tBusPPh)s,

H’\@\l Q 1HO Q ™EA
Boc —> -
2 —‘“ﬂ% -3-& N 2. KoCO3, MeOH N
S35a N $35b @ S35 @
‘Boc o 3

tert-F€ 3-(4-o}o] .= d)-3,8-To}AH A ZZ[3.2.1] 2 E-8-FtEEAH o] E (S35a)¢] 4. IxA IIE
S35aaE 3FgtE Sl 3del dish AAE Wel oheh, 28y gidledl 1,4-tjofe] e m=MlAll-g o] &3lo] A3}

Sk,
NS (ESI) m/z 414.9 [M+H]

HONVR (400 MHz, S222¥2-d) § 7.56 - 7.43 (m, 2H), 6.68 - 6.55 (m, 2H), 4.34 (s, 2H), 3.35 (dd, J =
11.2, 2.4 Hz, 2H), 2.97 (s, 2H), 2.00 - 1.80 (m, 4H), 1.46 (s, 9H).

3-(4-o}o] Q. & H| ) -8- (A EF-3-Y)-3,8-T] o} A A F2[3.2. 1] %k (S36b) 9] 34 . A 33FE S3BHE 33
B Slce] Aol dial Al el whet, ey dialel] S35aE o] &ake] Al X8kt

MS (ESI) m/z 371.2 [MH]

3-(4- g d 9 )-8- (A eF-3-2)-3,8-T] o} AU A F 2 [3.2. 1] 28 (S35)9] 4. ZA 3eE S3B5E 33 =
S19] Fadoll sl AAIE el whek, 1 gile] S35bE o] &3te] A=A

NS (ESI) m/z 269.2 [M+H] .

HONR (400 MHz, 2 22¥2-d) 6 7.19 - 7.08 (n, 2H), 6.53 - 6.40 (m, 2H), 4.49 (t, ] = 6.3 Hz, 2H),

4.36 (s, 2H), 3.50 (s, 1H), 3.18 (dd, J = 11.0, 2.5 Hz, 2H), 3.00 (s, 2H), 2.84 (d, J = 10.7 Hz, 2H),
2.75 (s, 1H), 1.72 - 1.47 (m, 4H).

NGO N 1. Cul, N~y
ILN \(N\,)\N PACI,(tBuPPh),, X

Hl\@ @\l TMSA N r\@
N-Boc S36a Boc 2. HCI

3. KoCO3, MeOH

tert-5-8 3-(5-o}o] L =y g n|¢1-2-Y)-3, 8-T] o} A A F Z[3.2. 1] 2 E-8-F 2B Ao E (S36a) 4. =
Al 3}3E S36aE IIHE Sla] Aol dis] AAlE wHel wEl, a2 tiilel] 2-FR2-5-¢lo] v n|
S o] g3to] A=At
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[0814]

[0815]

[0816]

[0817]
[0818]

[0819]

[0820]

[0821]

[0822]

[0823]

[0824]

[0825]

[0826]

[0827]

SS90l 10-2547909

NS (ESI) m/z 416.8 [M+H]
3-(5-oEld T g n|d-2-)-3, 8- o} XU A ZF 2 [3.2. 1] =% (S36)9] 4. %A IFgE S36S 3gE S19 &
Aol tisll AlAlE Wel whel, Zefu; tialell S36aE o] -8-3ke] AZFFSIT.

NS (EST) m/z 215.2 [MHI]

N Flﬂ 1. Cul, \\\(/\lL
S . PACL(BUPPh),, |
H% ! |J\J N f\% Thiga D erPm2 NN
NH —_— _—
2. SA%-3-2 N 2. K5COg, MeOH N
o To
S37a $37

3-(5-ofe] @ 9] E] e -2-¢ ) -1, 5-t W & -7- (S A &-3-9 ) -3, 7-t] o} AR A Z 2 [3.3.1] =1-9-2 (S37a)¢] 4.
FA 33HE S37a5 3HEE Slce Aol il AAE ol wheEl, 22y tiile] 1,5- E]I}ﬂ% 3,7-t] o} A}H] A]
F2[3.3.1]=d-9-25 o] &3l Az .

NS (ESI) m/z 428.1 [M+H]'

HOMMR (400 MHz, S22%2-4) § 8.34 (s, 1), 7.71 (s, 1H), 6.62 (s, 1H), 4.70 (s, 2H), 4.37 (t, ] =
6.5 Hz, 2H), 4.15 (t, J = 6.4 Hz, 3H), 3.29 - 3.05 (m, 3H), 3.02 - 2.80 (m, 1H), 2.17 (dd, J = 11.2,
2.3 Hz, 2H), 1.55 (s, 2H), 1.03 (s, 6H).

3-(5-olEldy gl -2-d)-1,5-U & -7- (A e-3-U )-3, 7-t]o} AR A F Z[3.3.1] =-9-2 (S37)9] 34 =%
Al 3eE S37S 3EHE S19) el dis) AlA " el wal, Ty thalel] S37as o]-&3he] Azt

MS (ESI) m/z 326.3 [MH] .

I NMR (400 MHz, E223xF-d) 6 8.34 (d, J = 2.2 Hz, 1H), 7.59 (d, J = 8.8 Hz, 1H), 6.69 (d, J =
Hz, 1H), 4.80 (d, J = 13.4 Hz, 2H), 4.34 (¢, J = 6.4 Hz, 2H), 4.12 (¢, J = 6.2 Hz, 2H), 3.24 - 2.99
(m, 3H), 2.91 (d, J =10.9 Hz, 2H), 2.17 (dd, J = 11.3, 2.3 Hz, 2H), 1.55 (s, 1H), 1.03 (s, 6H).

x 1. MsCl A
B 2. K,COs, MeOH \(1
N” N@ > SNON
NH é)o
s0a s38

3-(5-dEld v g d-2-9)-8- (e & Ed)-3,8-T]o} AR A ZFZ[3.2. 1128 (S38)¢] &A. DM (10mL) 3 S20a
(630 mg, 1.76 mmol)2] &Hof| N N-tjo]AZ 2o elolql (1.22 ml, 0.01 mol)& FH7Ieta, EFES 5CTE Y
ZINZ) oS, Wegsxd F2dkol= (0.2 ml, 3.0 mol)E H7lslgur. 3% T, 9FSES NalCO; £33} g0

2 AAs L, F7] & Fsa, NaS0, Aol AxA 7|, o3, $FA7|L, THFES MeOH (15 nl) 5
off 2aX 7], 2HE 10CE WA T8, K05 (0.44 g, 0.01 mol)S A7ItgiTt. 158 &, AHES o

IEtar, B F 10% MeOHE &1, A3 &hol] AZXAA S38 (477 mg, 93.1%)& 53830},
NS (ESI) m/z 292.2 [M+H] .

' NMR (400 MHz, S =23X5-d) § 8.07 (dd, J = 2.3, 0.8 Hz, 1H), 7.32 (dd, J = 8.8, 2.3 Hz, 1H), 6.26
(d, J =88Hz, 1), 4.12 (dd, J = 4.7, 2.4 Hz, 2H), 3.83 (dd, J = 12.3, 2.5 Hz, 2H), 2.92 (dd, J =
12.1, 2.1 Hz, 2H), 2.84 (s, 1H), 2.75 (s, 3H), 1.89 - 1.76 (m, 2H), 1.65 - 1.56 (m, 2H).
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[0828]
[0829]

[0830]

[0831]

[0832]

[0833]

[0834]

[0835]

[0836]

[0837]
[0838]

S=50dl 10-2547909

1. Cul, ™S X

F N
™ 7 PACI,(tBu,PPh),, @
HN AN o) TMSA N
! r~ . NN N“ "N
Boc 2. HCl HCI NH

S39a Boc S39b Hel
X
A e
1. 0”0 \N N
2. K,CO4, MeOH 4o

$39 Y

tert-$8 7-(5-olo] @ =¥ g -2-Y)-3,7-To}AR|A| F 2 [3.3. 1] = -3-7F2 B Aol E (S39a)9] 4. EA
SI3tE S3%9aE ShRtE Slag] Aol disl AAlE el whEl, ey gl tert-FE 3,7-TlolAIHIAER
[3.3.1] = H-3-7l2 B A g o] EE o]&3}o] A|F3}T}.

NS (ESI) m/z 430.2 [M+H] .

3-(5-((Egivgdd)d e d)d g d-2-4)-3,7-tolAH A F2[3.3. 1] =t =2 F == (S39bh)Y 4.
EA 33E S39bE e S19] ghAdel dis] AAlE o] wel, ey tidledl S39aE o]8-3le] A3,

MS (ESI) m/z 300.2 [NM+H] .

I NMR (400 Mz, wlgt&-d4) & 7.97 (d, J = 2.2 Hz, 1H), 7.74 (dd, J = 9.4, 2.2 Hz, 1), 7.10 (d, J =
9.3 Hz, 1H), 4.00 (d, J = 12.6 Hz, 2H), 3.30 (d, J = 13.0 Hz, 2H), 3.21 (t, J = 11.5 Hz, 2H), 3.12 (d,
J =13.0 Hz, 2H), 2.21 (s, 2H), 1.87 (d, J = 13.8 Hz, 1H), 1.78 (d, J = 13.7 Hz, 1H), 0.00 (s, 9H).

1-(7-(5-dl 8l d g g9 -2-9)-3, 7-t o} AR A F 2 [3.3. 1] .= F-3-D ) ol EF-1-2 (S39)¢] 4. DM (10 mL) =
S39b (0.39 g, 1 mmol) ¥ Et;N (0.73 ml, 0.01 mol)e] E&Eo|, ol EA H4E (0.14 ml, 1 mmol)S H7}
ST, B2 5 0eES M NaOHE #AHs}a get, 71 TS NaSO, oA H=xAl7)a,
oAslal, EFA7|AL, FFES MeOH (20 nL) Foll &31A120 ohs, KL0; (0.44 g, 3 mmol)& H7FskAct. 20

5, WSES DS R Asta, S8 AFHSAL, 7] T& NaS0, dellA AxA71aL, ofsfstar, 7<t st

ol\l'
rU (3
A
Oll

A 713, FARES A7) ﬁr%; AZutEa#H3 (60% - 100% EtOAc/ B2kl A 5% MeOH / EtOAc)el <3l )|

NS (ESI) m/z 270.2 [MH]

I NR (400 MHz, wIgk&-d4) & 8.12 (dd, J = 2.3, 0.8 Hz, 1H), 7.48 (dd, J = 9.0, 2.4 Hz, 1H), 6.69
(dd, J =9.0, 0.8 Hz, 1H), 4.74 - 4.59 (m, 2H), 4.33 - 4.20 (m, 1H), 4.04 (d, J = 13.4 Hz, 1H), 3.42
(dt, J = 13.5, 2.7 Hz, 1), 3.39 (s, 1H), 3.11 (dddd, J = 11.1, 8.0, 3.2, 2.2 Hz, 2H), 2.87 (dt, J =
13.5, 2.6 Hz, 1H), 2.06 (q, J = 3.0 Hz, 2H), 2.01 - 1.94 (m, 2H), 1.84 (s, 3H).

e L \(\/L
s z -
NN . ONTF NN
|
S39b HCI S40 @

3-(5-eHE 9 g d-2-9)-7-(F g d-2-9)-3, 7-T] AR A ZF 2 [3.3. 1] =1 (S40)9] T, mloja=sglolH FH
o 5] NMP (1 mL) 5 S39b (0.21 g, 0.6 mmol), 2-EF =23 d (0.1 ml, 1 mmol), TEAVEF (0.24 g, 3
mol)e] EFES 130ToA 208 F<tel o]ojA 150TolA 207 &<t rlo]AZ 9ol HFAVS AL, HHEES DOMS
2 3Msta, EE AFSAL, §7] & Na,S0, dolld dx:A71a, oista, 78k st sFA171a, AREs

al
delzh 29 azvtEads)e o8] GAske] $40 (9 mg, 56)& FEIHUG
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[0839]

[0841]

[0842]
[0843]

[0844]

[0845]

[0846]
[0847]

[0848]

[0849]

[0850]

[0851]

[0852]
[0853]

[0854]

[0855]

[0856]

S=50dl 10-2547909

MS (ESI) m/z 305.2 [M+H] .

I NMR (400 MHz, 22X F-d) § 8.06 (d, J = 2.3 Hz, 1H), 7.93 (dd, J = 5.1, 2.0 Hz, 1H), 7.25 (dd, J
=9.0, 2.4 Hz, 1M), 7.25 - 7.16 (m, 1H), 6.39 (d, J = 8.7 Hz, 1H), 6.36 - 6.30 (m, 2H), 4.39 - 4.17
(m, 4H), 3.15 - 3.02 (m, 5H), 2.93 (s, 1H), 2.18 - 2.07 (m, 2H), 1.89 (d, J = 3.4 Hz, 2H).

T™S
x =
_ ] o= 7]
NS O N
N” N 1. N"N
HCI NH 2. KyCO3, MeOH N
$39b HCI sa1 b

3-(5-° B g d-2-d)-7-(FHe-3-9)-3,7-To A A FZ[3.3. 1] = (41)Y 4. 32A gFE HA1S
315tE Sicol Aol s AAE Wl wel, ey thale] S39bE o] g-sle] AlZ=sHT).

NS (ESI) m/z 284.3 [MH]

I NR (400 MHz, "l®k&-d4) & 8.17 - 7.96 (m, 1H), 7.46 (dd, J = 9.0, 2.4 Hz, 1H), 6.77 - 6.49 (m,
1H), 4.41 (t, J = 6.4 Hz, 2H), 4.26 (¢, J = 6.2 Hz, 2H), 4.19 (d, J = 12.9 Hz, 2H), 3.31 (s, 1H), 3.23
- 3.12 (m, 3H), 2.80 - 2.65 (m, 2H), 2.13 - 1.91 (m, 4H), 1.91 - 1.76 (m, 1H), 1.73 - 1.61 (m, 1H).z

~F I 1.cul, A PN
N \Il\/j\ PdCly(tBu,PPh),, |
Hh@ 17 N l\@ TMSA N l\@
o] O o
S43a 2. K,CO3, MeOH sa3

3-(5-ofo] R 9] 2] -2-U)-8-FAL-3-o} AU A Z = [3.2. 1] 5% (S43a)¢] 4. FA| 3HehE S43aE ke Sla
o gHdel sl AAle el wep, e sialel] 8-SAR-3-obA A F R [3.2. 1] 58S o] 8-8te] Azl

MS (ESI) m/z 317.1 [M+H]' .

3-(5-°l Bl 41 ) -2-U )-8-ZA}-3-0l AR A| Z 2 [3.2. 1] =8 (S43b)e] 4. ¥A 38 S43& 3IFE S19
el sl AAE el wal, 22y tiilel] S43aE o83k Azt

MS (ESD) m/z 215.2 [M+H] .

'H NMR (400 MHz, @]€2-d4) § 8.17 (dd, J = 2.3, 0.8 Hz, 1), 7.56 (dd, J = 8.9, 2.3 Hz, 1H), 6.67

(dd, J = 8.9, 0.8 Hz, 1H), 4.46 (dg, J = 4.4, 2.3 Hz, 2H), 3.86 (dt, J = 12.8, 1.1 Hz, 2H), 3.43 (s,
1H), 3.07 (d, J = 2.6 Hz, 1H), 3.03 (d, J = 2.6 Hz, 1H), 2.02 - 1.74 (m, 4H).

A
N
HN /L)v\ 1. & A&-3- \(j\/
N‘Boc N ’\@
2. Cul, TMSA 2 K2C03 MeOH sa4 N

PdCI(tBuyPPh), S44a \C\O
3. HCI HCI

3-(G-mE-5-((EmE A=) oled) v gl d-2-)-3, 8-t oA A S 2 [3.2. 1] H (S44a)9] 4 FA sHekE
Stda’ sFehE 39 Aol dis A el whel, 22y iAol 2-EF e 2-5-ofo] e =-3-vd v d S o]
gsto] Alzskltt.

NS (ESI) m/z 300.3 [M+H] .

3-(5-oNEld-3-v ey 2 e -2-)-8- (M e-3-Y)-3,8-C] o} AH A ZF 2 [3.2.1] & (S44)9] 4. A IJTE
S445 33HE S39 Aol disl AAlE W] weEl, ey tidlel S4das o] &-3fe] A3,

MS (ESI) m/z 284.2 [M+H] .
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[0857]

[0858]
[0859]

[0860]

[0861]

[0862]

[0863]

[0864]
[0865]

[0866]

[0867]

[0868]

[0869]

[0870]
[0871]

SE=S06 10-2547909

'HONMR (400 MHz, Z2E¥E2-d) § 8.24 (d, J = 2.2 Hz, 1H), 8.05 (d, J = 2.3 Hz, OH), 7.43 (dd, J =
2.1, 0.9 Hz, 1), 7.30 (d, J = 1.9 Hz, OH), 7.19 (d, J = 15.2 Hz, OH), 5.80 (d, J = 15.1 Hz, OH), 5.30
(s, OH), 4.70 (t, J = 6.2 Hz, 3H), 4.59 (s, 2H), 3.76 (s, 1H), 3.35 - 3.26 (m, 2H), 3.18 (d, J = 30.6
Hz, 5H), 3.09 (s, 1H), 2.27 (s, OH), 2.24 (s, 3H), 1.96 - 1.79 (m, 5H), 0.24 (d, J = 7.3 Hz, OH), 0.15
(d, J =6.0 Hz, OH), 0.08 (s, OH).

S
[
HNE? jl;r \\:ITtL qoEawse »
NBoc N N” N@

2.Cul, TMSA N@NH 2. K,CO3, MeOH !
PdCI(tBu,PPh), S45a S45
3. HCl HCl o

3-(6-mE-5-((EmE A=)l Ed) ]
S45a5 3FekE S39] el wis AlA
gsto] Alzskltt.

2l H-2-90)-3, 8- o} AH A ZF 2 [3.2.1] SEF ($452)9] A ¥A g
g Wl wel, Ty YAl 6-FF2 30@1 T-2-vEygdg o]

NS (ESI) m/z 300.3 [M+H] .

3-(5-oNEld-6-v &y 2 e -2-)-8- (M e-3-Y)-3,8-C| o} AU A F 2 [3.2.1 ] ($45)9] 4. A IJFEE
S455 33HE S39] Aol disl AAlE W] whEl, ey tidlell S45aE o] &-3fe] A3,

MS (ESI) m/z 284.2 [M+H] .

I NR (400 MHz, E22¥E-d) § 7.46 (d, J = 8.7 Hz, 1H), 6.28 (d, J = 8.7 Hz, 1H), 5.30 (s, OH),
4.72 (t, J = 6.3 Hz, 2H), 4.59 (t, J = 5.8 Hz, 2H), 4.07 (d, J = 12.6 Hz, OH), 3.89 (d, J = 11.0 Hz,
2H), 3.71 (p, J = 6.0 Hz, 1H), 3.26 (d, J = 13.4 Hz, 1H), 3.24 (s, OH), 3.23 (s, 1H), 3.19 (s, 2H),
3.14 - 3.07 (m, 2H), 2.51 (s, 3H), 1.85 (dd, J = 11.5, 6.7 Hz, 2H), 1.70 (t, J = 6.7 Hz, 1H).

N
A
HN 1. | \(%\ 1. S Ae-3- | =
&N 2 NN
Boc 5 cul, TMsA N N@,\‘H 2. K,CO3, MeOH < NY‘
3. HCl HCl o

3-(4-HE-5-((EgiWad A ) el d) e d-2-U)-3, 8-t} A F 2 [3.2.1] &5 (S462)9] &4 FAl 3T
S46a5 3F3HE S39] Aol uial AAlE el whElh, I3y tiale] 2-EF 2 2-5-0F0] e E-4-vEu TS o]
g3to] A z=s3ict.

MS (ESI) m/z 300.4 [M+H] .

3-(5-0l ¥ d -4~ & 7] 2] 11-2-9) )-8~ (S A &h-3-21)-3, 8- Tl ol A A H 2 [3.2.1] S8 (46)9] 34, WAl b
Si6% e S50 el thal A el @, el ool Si6as ol 8atel Azasic

NS (ESI) m/z 284.2 [M+H] .

' NIR (400 MHz, 2 ==23¥5-d) § 8.22 (s, 1H), 6.33 (s, 1H), 5.30 (s, OH), 4.72 (t, J = 6.3 Hz, 2H),
4.59 (t, J = 5.8 Hz, 2H), 3.85 (dd, J = 11.8, 2.4 Hz, 2H), 3.70 (p, J = 6.0 Hz, 1H), 3.24 (s, OH),
3.23 (s, 1H), 3.22 - 3.09 (m, 4H), 2.34 (d, J = 0.7 Hz, 3H), 1.85 (dd, J = 8.9, 4.3 Hz, 2H), 1.72 -
1.66 (m, 2H).

N
! F \(j\ 1.cul, A B
| PdCl,(tBu,PPh),, 2
[NJSC' |/[:E N/\L TMSA N N/\L
N0 Hr > 2. K,CO3, MeOH ~
| S47a 0O s47 O

1-(5-o}o] @ w32 Wl-2-9)-1- &

&

HAep-2-2 (S47a)9] 4. ®A 8IFE S47a5 35HE Slad] A o
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[0872]

[0873]

[0874]

[0875]
[0876]

[0877]

[0878]

[0879]
[0880]

[0881]

[0882]
[0883]

[0884]

[0885]
[0886]

SEE5] 10-2547909
B AN wel W, el galel 1eEssigao-g smrandelng ol &ak] Axal.
NS (ESI) m/z 318.0 [M+H] .

3-(5-olEl d-4-v e 9 2t -2-Y) -8~ (S M &-3-Y ) 3.8-TlolAH A1 22 [3.2.1] <8 4-(5-o]E)d ¥ g tl-2-¢])-
1wy g2 -2-2 (S47)2] A, BA| FTE S47S 3FEHE S39] dAlo] s AAlE wo| wal, 1eut
) 2le]l S47a8 o] g3le] A x3HSIT).

NS (ESI) m/z 216.1 [M+H]

IN\ F
1177 ) N
HNTY 2. HCI P
K/N\C\ 3. S AE-3-& N U
O 4 Tvsa AW
5. KoCO3 S48

1=(5-cll el d ¥ g -2-)-4-(SAE-3-L) A A= (S48) 2] 4. A 3hgh= 5485 3tgtE S1eof Aol sl
AAE el whet, ey il 1-(SAR-3-) I AxlS o] §sto] Azt

NS (EST) m/z 244.16 [M+I] .

' NMR (400 MHz, ®IehE&-d4) § 8.18 (d, J = 2.2 Hz, 1H), 7.56 (dd, J = 8.9, 2.3 Hz, 1H), 6.75 (d, J =
8.9 Hz, 1H), 4.70 (t, J = 6.6 Hz, 3H), 4.63 (t, J = 6.2 Hz, 38H), 3.68 - 3.56 (m, 6H), 3.55 - 3.47 (m,
1H), 3.42 (s, 1H), 2.52 - 2.37 (m, 6H), 1.27 (d, J = 13.9 Hz, OH).

B \(“N
NGEN
\HT\N 1. HCI | L

A 2. $AY-3-2 NN
N N(FN 3. TMSA K’N\C\
Boc 4 K,CO, S49 0

5-o B d-2-(4- (S A e-3-) A2k a-1-) I g (S49)9] 4. FA e S492 3= S19 Aol o
A AAE Wl wak, au gl tert-FE 4-(5-H 2RI H-2-) 3 H g A-1-F2E A Y )| EE o] &
sk Az

NS (ESI) m/z 245.2 [M+H]'

X
BTWI\/QN 1. HCI S | SN
A 4-2aHEFS = P
N/ﬁ 2.4 HE2}3] A NJ\

N

LN, 3. TMSA D\j

Boc 4 K,COs
S50 O

50l B d-2-(4- (el E2}e] =225 eh-4-oy sl s el -1-eD) M el vl el ($50)¢) 4. Al BEHE S50& BT
sie] grgel el AAE el wel, e ojalel tert-3d 4-(5-H 2R E-2-0))nHea-1-sr2 s
Aol 2 4-SavEets ERs e o] gatel AlxHST,

NS (ESD) m/z 272.70 [M+H] .

! e
lN/ 1. OHC‘CN‘BOC | P

"@ N N<§ Boc
NHHCI 2 TmsA N~
b S51 N\/C/

3. K,CO3

tert-59  3-((3-(5-ollE| 4T g H-2-¢)-3,8-To} B A E2[3.2. 1] FEH-8-) H &) oA E|H-1-7 2 H A G o] E
(s51)9] 4. TEA e 518 33HE S19] Ao wiE) AAE W wel, 2y tiAle] S3b 2 tert-
Fe - 2HolAEd-1-7I2H Ao EE o] &3l A3},
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[0887]

[0888]
[0889]

[0890]

[0891]

[0892]

[0893]

[0894]

[0895]
[0896]

[0897]

[0898]

[0899]
[0900]

SS50ol 10-2547909

MS (ESI) m/z 383.05 [MH] .

N Cl NN 1.cul, S
] L\l'\,/ \f\i PACL(BUPPh);, SN
H,\@ I N '\(\?N TMSA NN
Npg.. 2. HCI 2. K,CO3, MeOH N
B S52a
° 3 gAw-3-2 To 52 T

3-(5-0}0] .31 2] v] ©l-2-9)-6-(S A ©-3-91)-3,6- Ll obHl A FZ[3. 11 A% (s520)9] B4 EAl BT
S52a% BHEHE Sleel T4 ojs) AAE el urek, celvk WAl tert-F8 3,6-ClobAuI N2 2[3.1.119)
B-6-7t2 B0 = % 2-FE 2-5-olo] QE S o] Gl Az,

MS (ESI) m/z 359.1 [M+H] .

HONMR (400 Mz, S22¥2-d) 6 8.47 (s, 2H), 4.70 (t, J = 6.2 Hz, 2H), 4.48 (t, ] = 5.5 Hz, 2H),
3.87 (p, J = 5.5 Hz, 1H), 3.81 (d, J = 6.1 Hz, 2H), 3.56 (q, J = 13.2 Hz, 4H), 2.74 (q, J = 7.8 Hz,
1H), 1.58 (d, J = 8.9 Hz, 1H).

3-(5-ol Bl d ¥ gl v Y1 -2- )-6- (2 A EF-3-2 )-3, 6-T] o} AH| A 22 [3.1. 113 e (S52)9] A  FA & 52
sletE S19] shAlol s AAE Wil uel, 18y thAlel] S52aE o] &3te] A FsFSiT).

MS (ESI) m/z 257.1 [M+H] .

' NIR (400 MHz, S22X5-d) 6 8.32 (s, 2H), 4.55 (t, J = 6.1 Hz, 2H), 4.32 (dd, J = 6.0, 4.8 Hz,
2H), 3.72 (ddd, J = 11.1, 6.2, 4.9 Hz, 1H), 3.65 (d, J = 6.0 Hz, 2H), 3.50 (d, J = 13.3 Hz, 2H), 3.43
(d, J = 13.3 Hz, 2H), 3.06 (s, 1H), 2.58 (dt, J =8.1, 6.1 Hz, 1H), 1.44 (d, J = 8.8 Hz, 1H).

OH
NS Mae g BEEe Ho B
\Q Pd(dppfCI2 - CH,Cl, -
N m CHACO5K N N(L>r|\|
S4a ASS 53 A

(6-(6-(ZAet-3-2)-3,6-tolARI A ZF2[3.1. 1] P e-3-)J 2| -3-2) B 24} (S53)9] &4 DNF (4.5 ml) &
S4a (0.17 g, 0.47 mmol) H]Z= (FIYFHolE) tHEE (0.18 g, 0.72 mmol), oFHIEAZH (0.17 g, 1.68
mmol) & [1,1' H]lA(YUdAdEAY ) HZA] gE2232F (1) (0.04 g, 0.05 mmol)2] HEMS o2 o7
S & E71A1Z v, 90TelA AR E<F 7hEsith. Ao ® WZAI7|5L, EtOAc®E 3]A8kal, 5% LiCL
|9 2xZ A3, BEE 7] 58 NS0, oA Adx:A71a, A dloll sFA17]a1, FHFES HPLCo

e AAstar, YAES TAAEAA B3 =53
NS (ESI) m/z 276.2 [M+H] .

' NMR (400 MHz, ®I¥k&-d4) § 8.35 (d, J = 1.7 Hz, 1H), 8.31 (dd, J = 9.0, 1.8 Hz, 1H), 7.18 (d, J =
9.0 Hz, 1H), 4.74 - 4.58 (m, 4H), 4.27 - 3.99 (m, 4H), 3.28 - 3.16 (m, 1H), 2.21 - 2.06 (m, 2H).

T ] T
NS CHl NS NS
| -, » ) | ©
N r\@ NN 6! NN @
N N>, N
s3

o ssa b TYH ss5 2 L0

3-(5-01 B 3] 2] T -2-9) )-8-w |l -8-( & Al gh-3-1)-3, 8Tl o} Apu] | 22 [3.2. 11 9 6h-8-F ol 2rhe]= (554 3
$55)°] 4. 30CelA whe]gell A ofAlE (Inl) & S39] &9l ofe] @ wmEl (0.06 ml, 1.0 mmol)& 73}
i, 0T e, RS WA wiksldnh, Aeom WA ¥, wgRe dH=R F45u, 5% ¥
o ek, wAE owpsta, ¥ sl AZAA oA 31 EFE (S541 555)F FEaAow o)A
2o AR (sHe hudl g Alsmel MeE 2t
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[0901]

[0902]

[0903]
[0904]

[0905]

[0906]
[0907]

[0908]
[0909]

[0910]

[0911]

[0912]

[0913]

[0914]

SEE5 10-2547909
NS (ESI) m/z 284.0 [M+H]

I NMR (400 MHz, ™&H&-d4) & 8.08 - 8.02 (m, 1H), 7.50 - 7.40 (m, 1H), 6.58 (d, J = 9.0 Hz, OH), 6.54
(dd, J = 8.8, 0.9 Hz, 1H), 5.37 (t, J = 8.1 Hz, 1H), 4.86 - 4.70 (m, 5H), 4.05 - 3.94 (m, 3H), 3.88
(d, J = 14.3 Hz, 3H), 3.54 (d, J = 14.7 Hz, 1H), 3.45 (s, 1H), 3.37 (d, J = 2.1 Hz, 1H), 3.34 (s, 4H),
3.30 (s, 1), 2.37 - 2.27 (m, 2H), 2.21 - 2.11 (m, 1H), 2.07 - 1.94 (m, 2H), 1.94 (s, 1H).

| AN
L s
NN < RbYs | NN
6
3-(5-dEld 92 d-2-4)-8-((3-v & & A gh-3-d

SHE S56S 3FHE S19] Aol tis] AAlE |
g2 A ek-3-2 )W € )-3, 8-T] o} AHH| A| F 2 [3.2.1]

YW E)-3,8-T] o} A A Z 2 [3.2. 1128 (S56)¢] 4. HA 3
Hol| wha}, 22y} tiale] 3-(5-ofo] & =3 e d-2- )-8-((3-m|
SEHS o] g8l A=)

MS (ESI) m/z 298.19 [M+H] .

X
N
LA

NN 2. O3 = 2FF-3(2H)-& NN

LN
LUN. 3. TMSA D
Boc 4. K2003 S57 g

1=(5-ell el d ¥ g d-2-d)-4-(F Egs| = Fe-3-) A #H ] (S57)9] &4, #A sheh= S57s 3hgte S50
Aol s ANR Wl wheh, ey el U =R Fa-3(2H)-22 ol gkl Az, H NIR L NS
Q)

JolEl & S149} FL3}ct.
N.Cl \\ x
Ay AR N
l 11 N N’\ s, NN
N0 2.cul, KD,NH Kn,N\
PdClI,(tBu,PPh), S58a O S58 fe}

TMSA
3. K,CO3, MeOH

4-(5-o el d ¥y g m e -2-) J] A 2} 7 -2-2 (S58a)9] §Al. EHAl IFFE SH8aS IHEE S479 Aol tish AA
B e we, ey didle] IFERl-2- 2 2-F22-5-0}o] . =y u|dS o]&5fe] A2E3ITH.

MS (ESI) m/z 303.0 [MH]

HONR (400 Mz, S22E2-d) § 8.44 (s, 21). 6.11 (s, 1), 4.46 (s, 2H). 4.16 - 3.91 (m, 2H), 3.47
(td, J = 5.4, 2.7 Hz, 2H), 3.19 (s, 1H).

4-(5-olEldy glu g -2-A)-1-vl D 9] | 2} -2-2 (S58)2] 4. 0ColA THF (5 mL) ¥ DMF (1 mL) 3 S58a
(115 mg, 0.57 mmol)2] &do] FAZFUEE, (60% 2L F2FM 59 mg, 1.475 mmol)E FH7Fskivt. 158 3,
olo] @ = wlEr (0.15 ml, 2.409 mmol)S H7}slglth. 1%%@&%LN$0&7¥%H124@%@&ﬂ1%t¥
S, B2 AASaL, EtOAcE Euistsitt. EaE 77 T Na,S0, AollA AxA7|aL, A3 dto] 5FA|A S58
(124.9 mg, 100%)S +531%ith.

MS (ESI) m/z 217.1 [M+H] .

1H NMR (400 MHz, w|¥F=-d4) & 8.45 (s, 2H), 4.37 (s, 2H), 4.18 - 4.03 (m, 2H), 3.65 (s, 1H), 3.57 -
3.43 (m, 2H), 3.01 (s, 3H).
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[0915]
[0916]

[0917]

[0918]
[0919]

[0920]

[0921]

[0922]
[0923]

[0924]

[0925]

[0926]
[0927]

S=506 10-2547909

S
| X 1. o N N
TL Ao ®
N r\@ _— NN
NH 2. Cul, N\/\O/

S3b HCl PdClx(tBu,PPh),, $59
TMSA
3. K;CO3, MeOH

3-(5-ollEld vl -2-2)-8-(2-mF Ao &)-3,8-H oA A S 2[3.2. 1] 5% (S59)°] 4. Al 3td& S595
sheke S39 Aol dhal AAE Wil weh, ey ol 2-mSAH ELH S| =S o]-&-8to] Azt

MS (ESI) m/z 303.02 [M+H] .

OH
NN AR R RE HO PN
TL Pd(dppfCI2 - CH,Cl, .
N '\@ CH3COLK N f\@
S3c o s60 o

(6-(8- (A et-3-¢)-3,8-TolAR A &2 [3.2.1] S &-3-D) I d-3-2) B2 (S60)9] 4. FA 3I}g=E
S602 33HE S539] FAdel il AAlE W whek, 2L thalel] S3cE o] &-3le] A3,

NS (ESI) m/z 290.2 [M+H]

I NMR (400 MHz, #igk&-d4) § 8.33 (s, 1H), 8.08 (d, J = 9.2 Hz, 1H), 7.04 (d, J = 8.9 Hz, 1H), 4.91
(t, ] =7.3Hz, 3H), 4.76 (dd, J = 7.7, 5.2 Hz, 2H), 4.36 (s, 1H), 4.17 (d, J = 13.4 Hz, 3H), 4.00 (s,
2H), 3.46 (d, J = 13.2 Hz, 2H), 2.28 - 2.10 (m, 2H), 2.01 (d, J = 8.4 Hz, 2H).

™S X CI_N N X
A
X 1 3OS |
_ N~ N” N
N" N NaHCO4 N._N
O s
S61 No -

2. K,CO3, MeOH

S20a HCI

3-(5-ollgd v 2] d-2-9)-8-(F & md-2-Y)-3, 8-l o}AHH A ZF 2 [3.2. 1] 5% (S61) 9] . o]AZEHAE (1.5
mL) % S20a (0.15 g, 0.42 mmol), FTEAMHER (250 mg, 2.9 mmol), % 2-F=Z=Z3gujd (0.17 g, 1.5
mmol) o] HEFME 65T A wykelqivt. o]olA], Whg E3ES Aoz YZA7|aL, oY olAHo|ER
s|Mska, AgolEE B3 oFssit. Z2 EFES AT sl sFA7)A, uﬂ%% (5 mL) Zol

¢
A& RAE.  TAZE (0.29 g, 2.1 mmol) FH7betal, =S 307 FQF wHkEiY. wgES 22 Al
Fotal, = AGES DANeR FEsta, SMUEF oA AdxA7]al, osta, Az stel sFA71aL, Zd

FzulE# S (30% — 70% EtOAc — F2b)e ol&) A A3 ).
NS (ESD) m/z 292.2 [M+H] .

I NMR (400 MHz, wlgt2-d4) & 8.35 (d, J = 4.8 Hz, 2H), 8.17 (dd, J = 2.4, 0.8 Hz, 1H), 7.55 (dd, J =
8.9, 2.3 Hz, 1H), 6.69 (dd, J = 9.0, 0.8 Hz, 1H), 6.64 (t, J = 4.8 Hz, 1H), 4.89 (dq, J = 4.6, 2.3 Hz,
3H), 4.02 (dd, J = 12.4, 2.3 Hz, 3H), 3.42 (s, 1H), 3.13 (dd, J = 12.3, 2.3 Hz, 3H), 2.08 - 1.96 (m,
3H), 1.96 - 1.82 (m, 3H).

™S T A
N x
| 1222-EdE72209 P
Nig r\@ EgZzoadgeRuolE N N@,\j
NH 2. K,CO3, MeOH
s20a Mo e s62 F
F7OF

3-(5-dEHd 9y d-2-9)-8-(2,2,2-EF ZF Q2 28 )-3,8-T| o} A H| A Z 2 [3.2. 1] & (562). x =
S625 3}EE $639 Aol il AAE Wl wEl, a2y tialel 2,2, 2-ETEFRdE EFEFo e
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[0928]

[0929]
[0930]

[0931]

[0932]
[0933]

[0934]

SEE5 10-2547909
=X Y| O|EE o]&3slo] A|ZE}ST.
NS (ESD) m/z 296.20 [M+H] .

T™MS 1. 2-0}0] 0 % -1,1- N
ZTzosdg A
1 2. K,COs, MeOH

z = NN@
Nl\@ !

NH
S20a Hel 63 J\

V4

8-(2,2-0ZF Q0 2o d)-3-(5-ol Bl d ¥ gl d-2-9)-3,8-T] o}z A EF2[3.2.1] & ($63)9] 4. 1,4-U%
(3ml) 5 WS$E 1 (0.2 g, 0.56 mmol) ® 2-0}o]e%-1 1-tJZF 2 2oEr (0.15 g, 0.78 mmol)e] HEHo
e Al 99.95% (0.21 g, 3.35 mmol)E H7FSFAtt. Z3ES 60TCoA Bl wkelaict. Aoz YAz
i, 2,2-1EF2Y EE]%—EFEEUHEP S FUo] E(98%%) (0.17 g, 0.78 mmol)E H7bslder. EFES
TR BAIZE &<t 7F2388itt. 5,2 AMASAL, EtOAcRE FE3ATh. 7] & NaS0, oA AxA|7]1,

gAst. AEES HEE (3
%@%% EF%A|7]aL, EtOAcE
(76 mg, 99.7%)<& —rﬁ”}ii\ﬂr.

ﬁ%Q_rl

Fetar, sHA7|a, A7 29 AZetEa s (10% EtOAc / Hex)oll 23
ml) 3o &3|A 7)1, BAHEFE (0.11 g, 0.82 mmol)E H7bsta, AT &,
Asta, B2 MAH3EI, NaS04 oA A=A 7|3, s, FFAIA S63

o

MS (ESI) m/z 278.2 [M+H]'

S20a HCI

(3-(5-9lEldF gl d-2-¢)-3,8-L]o} A A S 2 [3.2. 1] S EH-8-A ) (3-H & S A §F-3- ) v E} = (S64) 2] 34
CH,Cl, (10 mL) ol &= SZanﬂ 3-HE A e-3-7l 22 44F (0.12g, 1 mmol), EtsN (0.68 ml, 5 mmol)ol ©]

o]A HATU (0.48 g, 1 mmol)ve— A7, EEES A ES DM R 3|Al5HaL,
EZ AFHAT. 7] T NaS0, dolA AxA71aL, AF stoll =A% MeOH (20mL) ol &

A71aL, 5CE WA 7)aL, ERE (0.4 g, 3 mmol)S H71ekQvh. 308 3, WES B 9 o5 A
3l DOMO.® FF23}al, NayS0, Aol A AxA7|ar, odeta, ¢t stol] 53 S Aggr 24 3

ZutEa#d (60% - 100% EtOAc/F Akl A 5% MeOH / EtOAc)ell ol& AA|ste] S645 53819 t.

MS (ESI) m/z 312.22 [M+H].
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[0935]

[0936]
[0937]

[0938]

[0939]

[0940]

[0941]

[0942]

SSS0dl 10-2547909

2.3 A F7HAY A

\n,CF3 CF3 CFy
\/OWOV X 0 | o _Cucl CHaMgl
—_— ~O o~

0 © TiCl, 5 o Et:0

0 O

Ala Alb
CF3 CF3 CFB

NaGOH DPPA, t-BuOH i
”07;:(0\/ BOC\Nj:KO\/ _uono_ Boc\Nj:’(OH

EtOH/H20 E(3N, 254 N H20/EtOH H
O O % ©
Alc Ald Ale

HO\£/© \l/
:—_ Boc\ \/© + Boc. N Ov©
H

DCC, DMAP, DCM, PhMe

A1g
10% Pd/C 10% Pd/C
EtOH EtOH
CF, CF,
j;( \l/
Boc< OH Boc., A~ OH
N N
N H/\n/
o} (o]
A1 A2

g 2-(1,1,1-Eg|EZRozrag-o-dad)dRolE (Ala)e &4 71X THF (5000 mL) ¥ 712 CCl, (600
m) e £FEE 0CE WA ZIaL, TiCl, (275 mL, 2.50 mol)E Helstdeh. A" 24 detas o
FoF kel F£AF o 1,1, 1-EfEF LRI 2 d-2-2 (140 g, 1.25 mol) ¥ M2 =7FE yog

HolE (200 g, 1.25 mol)&E A3k thg, 0Tl 0.5A1F &<t aRksgitt. o] =],
(500 mL) & 7% J2d (400 mL)e] Mo AHstar, 0Tl 1A Fo wwrek g
s, whg ESES E® AAsal, EtOAc (1L x DR FEFII(Y. 3 7] &=
NalHCO; 0.2 A& ek, :AxA7]aL (MgS0y), oA#star, 7t ol sHAAT. AFE

2]
ntE 78y (EtOAc:PE = 1:50) ola] AAste] T4 3+3E Ala (298 g, 94%) S +E3519tt.

|

M

"H NMR (CDCls, 300 MHz): & 4.32-4.23 (m, 4H), 2.20 (s, 3H), 1.33-1.24 (m, 6H).

\ﬂoﬂla 2-(1,1,1-Eg]E 2o 2-2-HEd T2 @-2-Ud )2 Y|o]E (Alb)2o] A 1%@1&1* olo] @ thol= (o
% 3.0mol/L, 10 L, 30 mol) & &3A172] (3.5 g, 35 mmol)e] EIES 0CoA mwusta, A% Et,0

(1000 mlL) = 3+8HE Ala (178 g, 700 mmol)e] &Aoo =2 308 AA A sta, AL 30& S wyksl ot

S HWF (1.5 Lol ololA HCl 44 (3 mol/L, 350 mL)&] Z7tel]l &l AAstt. o]ojx, EFES Et0 (1

L x 3)& F&a9ct. &3 §7) F2ES NaOH 48 A N), & 2 dF2 AFsta, AxA7]a (MgS0,), o

Hatar, FIAAT. JAF F E Al (90 g, 47%)E A & Ao F7 AA glo] AFesglth.
MS (ESI) m/z 271 [M+H] .
HNMR (CDCls, 300 MHz): & 4.22-4.15 (m, 4H), 3.64 (s, 1H). 1.38 (s, 6H). 1.30-1.24 (m, 6H).

(oﬂ ANZMER )44 4-EEF L 2-3 3-tu & ext (Alc)e] &4 EtOH (500 mL) 2 & (500 mL)2l &
3}t Alb (144 g, 0.53 mol)] &AS 0Tl NaOH (19 g, 0.48 mmol)E oj2] REo= g3},

S5A1ZF st wwkslgltk. Wb ERES APoR SHATAL, = (1 L) Tl &3A7laL, Et0 (2

Z39tk. FA AL 1M HCIE AMg3le] pH = 2.00.2 AHA3IA7]ar, EtOAc (1 L x 3)& F=3}9lth.
7] FEES 992 MFESa, Ax:A7I (MgS0y), s, FUAA EA sgEE Ale (107 g, 84%)

M md
rlo m{u
O{N J}m

o

R

—
~

<
Jo

hus
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[0943]

[0944]

[0945]

[0946]

[0947]

[0948]

[0949]

[0950]

[0951]

[0952]

[0953]

[0954]

[0955]

S=506 10-2547909

by

g F5aglon, oF 43 #5 wihdl F7b 44 gl Argasr.

NS (ESI) m/z 241 [+l

' NMR (CDCl;, 300 MHz): & 4.23 (q, J = 5.4 Hz, 21), 3.69 (s, 1H), 1.40 (s, 6H), 1.27 (t, J = 5.1 Hz,
3H).

A" 2-((tert-F-FAZFERE)olw| . )-4 4 4-EFZF 2 2-3 -t el o o]E (A1) 4 dx 574
(600 mL) 5 3}3HE Alc (110 g, 454 mmol)®] & A4S Egdold (45.4 g, 454 mmol) % UFALE~EY o}
A= (125 g, 454 mmol)E A& dtar, ¥F-E EIES 1A BotF SFFAIZ the, t-BuOH (46.7 g, 630 mmol)Z
A7rsiitt. £3ES WA SRAIFT. Ao ® YA l
of &a|A171aL, 5% NaHCO; & o2 AHeta, HAFA7|aL (MgS0,), o]
A A= gRvtEadd (BEtOAc:PE = 1:9)d &) AAste] % 3gE A
A 5 SAl F7F AA glo] A&t

sta, ARG, UnAES Ay 2
1d (60 g, 46%)5 53t oW, o=

MS (ESI) m/z 313 [M+H] .

H NMR (CDCly, 300 MHz): & 5.20 (d, J = 5.7 Hz, 1H), 4.44 (d, J = 10.8 Hz, 1H), 4.25-4.16 (m, 2H),
1.44 (s, 9H), 1.39-1.26 (m, 6H), 1.19 (m, 3H).

2-((tert-F-HA 71 2R ) o x )4 4 4-EFEFF O 2-3 3-trd et (Ale)o] 4 = (2000 mL) 2 o &-&
(2000 mL) = 3}3+E Ald (380 g, 1214 mmol)9] &9%o] LiOH.H,0 (134 g, 3166 mmol)Z H7}8tgct. EdES

HhAl aRkekgith. EtOAc® 3]Aetar, pH = 2% AHASEAIZ]AL, EtOAc (2000 mL x 3)= FZEATt. #7] 55
FrE AFSEAL, NgS0, Aol HAEA7IaL, FAA 3= Ale (300 g, 86%)5 WA uARAM F533T.

I NIR (CDCls, 300 MHz): & 5.20 (d, J = 10.2 Hz, 1H), 4.48 (d, J = 10.2 Hz, 1H), 1.45 (s, 9H), 1.30
(s, 3H), 1.25 (s, 3H).

($)-(S)-1- e 2-((tert-FEA TR D)o 1)1 4,4-E2| Z79.2-3 3- tlrE ehedo]E (Alg)] T
A AF Ale (300 g, 1052 mmol) B (NN'-TA|Z 2 A7t Hr]eln]= (325 g, 1578 mmol)E DCM (250 mL) %
Phile (4000 mL) FollA ettt &0& 0T WZAZ the, 4-(Fwldoln] ) v d (128 g, 1052 mmol)
2 (S)-(-)-1-HA Do EH-E (128 g, 1052 mmol)S H7}8la, BB Aeow 7ty L= dla, ) wukslyd
. EdEs FA U, AFES EtOAc/Eoll Holal, EtOAc (2000 nL x 3)=2 F=skltt. &3 F7] &
& @ AHTAL NS0, BoAA ATAR, SFARG, = BAS Aebh A 4 2 AzoEad (O
8% EtOAc/PE)ell <&l AAste] 2% sFES F5sk.  FERIANZAAY EFES 718 2 (1A
e IPA (70:30))0l o8 #stgleh. Al a5 FHste] PR ALf (105 g, 250) 5 538k, A2 I 5
T8t 3HeE Alg (80 g, 19%)F 53kt

SIRHE ALfY 'H NMR (CDCls, 300 MHz): & 7.38-7.31 (m, 5H), 5.90 (q, J = 6.3 Hz, 1H), 5.18 (d, J =

Hz, 1H), 4.48 (d, J = 9.6 Hz, 1H), 1.56 (d, J = 6.9 Hz, 3H), 1.44 (s, 9H), 1.31 (s, 3H), 1.21 (s, 3H).

sheHE Algd] 'H NMR (CDCl3, 300 MHz): & 7.34-7.30 (m, 5H), 5.92 (q, J = 6.3 Hz, 1H), 5.20 (d, J =
Hz, 1H), 4.44 (d, J = 9.6 Hz, 1H), 1.58 (d, J = 6.9 Hz, 3H), 1.45 (s, 9H), 1.21 (s, 3H), 1.11 (s, 3H).

(S)-2-((tert-FEAFIZR I ) ol =)-4 4 4-EZFQ -3 3-trd ek (A &4 3FFE Alf (83 g,
214 mmol)E ol ¥h-& (1000 mL) 2 3| Askth. Pd/C (10%, &8, 17 95 HArlsta, 2978 1= cﬁiﬂfs}Oﬂ
T}, 5AIZF Eo EES AgolER ofela, EtOAcE MFstL, AHES TH5AA AHE A

(50 g, 82%)<

:1<>1

I
4
PL
32
o

MS (ESI) m/z 186 [M-Boc +11°.

I NR (300 MHz, DMSO-dg): & 12.98 (br s, 1H), 7.18 (d, J = 9.6 Hz, 1H), 4.27 (d, J = 9.9 Hz, 1),
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[0956]

[0957]

[0958]

[0959]
[0960]

[0961]

[0962]

[0963]
[0964]

[0965]

[0966]

[0967]
[0968]

S=50dl 10-2547909

1.36 (s, 9H), 1.14 (s, 6H).

(R)-2-((tert-F-EA 7 2R )0} =)-4 4 4-E2]ZFQ 2-3 3-tjfdRebal (A2)9] 4 3}E Alg (80 g,
205 mmol)E o EFS (800 mL)® A&ttt Pd/C (10%, H&, 156 90 #H7lela, 9718 Fa= tHiﬂé}Oﬂ
b SAIRE EoF wkek & E3ES Auo]ER of#stal, EtOAcE AlFsEA, AIES FHAA AAEE A
(45 g, 7T1%)E 533},

OH i

MS (ESI) m/z 186 [M-Boc +11°.

HNMR (300 MHz, DMSO-ds): 67.18 (d, J = 9.6 Hz, 1H), 4.25 (d, J = 9.9 Hz, 1H), 1.36 (s, 9H), 1.14 (s,

6H) .
CF CF
1. HCI @]
Boc.'ﬁOH \O)LN OH
O 2. CICO,CH, Ho O
A1 A3

(9)-4, 4, 4EFZR292-0-((WEAFIZRY) ofn|y)-3,3-tWaXerat (A3)9] &4 DM (160 mL) 2 MeOH
(40 mL) = Al (10 g, 35.06 mmol)e] o] HCI (T]&4F 5 4.0M, 40 mL)S H7I8FAch. HES-ES 220
]_

Hha) wgkeldch, WEES TF ARAIAY (FxA). AFES US2E E2) NaOHe] EFE (90 mL) Sl
Fa|A17]aL, 5 Bt wwke b, WE FEEX2WO]E (5.7 mL, 73.33 mmol)E H7FSIITE. 4A17F & b
SES 2 x 100 nL DCM (F715= M3)o=2 FE35L, 74 TS A HCL (50 mL)& AM&3te] pH ~22 ZA 3}
Ak, A4 2 2 x 150 nL EtOAcE FEF3}ar, 3 EtOAc S FAMYEF Aol AxAI7|a, o7sta, &

FA1A A3 (8.54 g, 100%)& 53t
MS (ESD) m/z 244.0 [M+]'.

I NIR (400 MHz, "eh&-d4) & 4.57 - 4.41 (m, 1H), 3.66 (d, J = 2.1 Hz, 5H), 1.25 (d, J = 10.0 Hz,
7H).

CF CF
1. HCI o ]
Boc.N\J:;OH ~ \j\O)LN/\L/'(OH
H o 28T7°% H o
0~ o ONOZ

A1 Ad

(9)-4,4,4-E8|EF 2 2-3, 3-tE-2-(((SAE-3-4ZA)7tE2R d)oln ) F ekl (A4D)9] 4. 3A 3IFE
AME 3HE A39] FHAlel sl AlAlE Wl wEl, ey didle 4-UEREYE SAE-3-U JlE2HU0ES
o] &35l A Z=3}F3T).

=
=

MS (ESI) m/z 285.5 [M+H] .

I NIR (400 MHz, ™g+&-d4) & 7.66 (d, J = 9.9 Hz, 1H), 5.37 (tt, J = 6.3, 5.1 Hz, 1H), 4.87 - 4.82
(m, 2H), 4.62 (tdd, J = 7.5, 5.1, 0.9 Hz, 2H), 4.49 - 4.41 (m, 1H), 1.28 (s, 3H), 1.25 (s, 3H).

1. NN-g&406d st=ryo= o
2. L-tert &4 g o282 HCI
HO 3. LiOH AoJ‘H OH

(S)-2-((NFRLFAZFERY) ofv]i)-3 3-t]id et (A5)e] F4 0Tl CHON (18 ml) F AFRZ
29E (0.4 nl, 6.37 mol)e] &olol ¥]2(2,5-0 %292 R-1-9) JH2HYO]E (DSC) (3.26 g, 12.74
mmol)ell ©]o1A] Et:N (2.66 ml, 19.11 mmol)S HA7Fatgich. W EFES 40CE 742skar, vA wwalglct,
DCMO.2 At gsta, nAE oHsta, o

AeoR WANZ F, MR A | FHA/ L, AFE

o
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[0969]

[0970]
[0971]

[0972]

[0973]
[0974]

[0975]
[0976]

[0977]

[0978]

[0979]

[0980]
[0981]

S=E53 10-2547909
HES AY7 29 aEvrEagy (10% - 100% EtOAc/EA4b)ol ols] AASE . AAE (663 mg, 3.33
mmol)<S THF (5 mL) Fo &3|A]7]L, L-tert-FA HE o2dHZE J=2FZFo]= (0.91 g, 5 mmol) 2 EtsN

(1.39 ml, 0.01 mol)& FH7Fetar, WHgES 40ToA 18AIZE F3kell o]ojx] A2efA] 48A17F F<eb 7h&3kaL,
EtOAc® 3JAstal, =2 AlFsAT.  #7] S5 NaS0, dollA AxA7IaL, ofapstal, et sholl s5A17]aL,
(

E (760 mg, 3.31 mmol)S HEE (4 nl) / & (2 mb)e EFE Fo &3iA)71, FAskEE, 193
(0.56 g, 0.01 mol)& #H7IeH. 16X &, E3}ES EFA17]1aL, EtOAcE A3, 4= AFsa,
7] & NaS0y Aol A Ax&A 713, of3star, 7St sholl 5FHAIA AAE F53F3IT.

'H MR (400 MHz, S ==225-d) 6 4.19 (d, J = 9.6 Hz, 1H), 1.02 (s, 11H), 0.68 (d, J = 4.8 Hz, 5H).

CF CF
1. HCI 0
Boc.Hj\/’(OH , 5 AOJLN OH
e} . v/O\(I)|,O§§ H e}

A1 A6

(S)-2-((NERZ2FZATFER D)ol )4 4 4-EHEF 2 2-3 3-tud &4t (A6)9] 34 FA shghe A6S
shehE A3e] el dial Al el weh, Ty ol AlEgRzEd (2,5-4SadEdd-1-d) JtER
He|ES o] &sto] Alxst3ltt.

I NMR (400 MHz, E22¥E-d) 6§ 5.33 (d, J = 9.8 Hz, 1H), 4.53 (d, J = 9.9 Hz, 1H), 4.08 - 4.01 (m,
1H), 1.35 (s, 3H), 1.26 (s, 3H), 0.81 - 0.52 (m, 4H).

F F.
1. HCI o

Boc‘i(OH \O)Li(OH
2. CICO,CHs

H o

A7

(D)-4-FFQZ2-2-((HEAFIER D)o} )-3, 3-tlHE F-ekk (AT 9] 3 A IFFE A7TS 3FEE A39] &
Aol diaf AAE R whel, 2y thale] (S)-2-((tert-F-EA 2R U)ol v )-4-ZF ¢ -3, 3-t]y g
ELAF (US 2013/0183629 Al (pp. 178-179))& o] &3to] A %3},

CF3 CF4
CICO,CH Q
NN OH s, \OJLN OH
e} H
A8

($)-2-((AMFAFFZR D) o] 1) -2-(3-(E EF L2 A Z L1 1. 1] AG-1-2D) oA =R (4)9] F4. &
A B A8S g A3e] FAel oisl AAE Pel wel, et tale] (S)-2-obrw-2-(3-(EeEReR
W) HIAFZ (1.1 1] A 1-) oL EALS o §3te] A3t

MS (ESI) m/z 267.0 [M+H] .
' ONMR (400 Milz, ®l€h2-d4) & 4.35 - 4.26 (m, 1), 3.65 (s, 3H), 1.97 (qd, J = 9.6, 1.7 Hz, 6H).
2.4 1 FA9 34

OH 1. HCl/t1 &2

H o H H o OH . ¢
N NN 2. MOC -Bu-Gly, H H H
Boc™ "y NHoNH,  Boc Y NH2 HATU, DIPEA ~oN NN N)j\NTO\

o Ry

tert-5-8  ((25,35)-4-3| =g} A H-3-3| == A -1-(4-o}o] Q. H D) Fek-2-)  FlEntHo|E  (I1a)9

t
o,



[0982]

[0983]

[0984]

[0985]

[0986]
[0987]

[0988]

[0989]

[0990]

[0991]

SSS0ol 10-2547909

iPrOH (157 mL) & NHNH, (48.3 g, 0.82 mol)o] &<l 0TelA DM (79 mL) SOl &3d tert-F8 ((S)-2-
(4-ofo] . =ud)-1-((R)-Z Al gh-2-)e D) 7k =t o] E (16.1 g, 41.4 mmol)E 1Akl AA H7tstoivt. W

22 AASD, We THES AedA 1643 Bt awsdt.  EFES SuE FRAsn, 22

s|Mstal, osta, B2 AFsta, AFRAA gFE 11a (17.0 g, 97%)E 5330},

" NMR (300 MHz, CDCly): & 7.59 (d, J = 7.8 Hz, 2H), 7.02-6.96 (m, 2H), 5.03 (d, J = 9.9 Hz, 1H),
3.78-3.66 (m, 2H), 2.85-2.67 (m, 4H), 2.04 (s, 3H), 1.38 (s, 9H).
(($)-1-{(1S,28)-2-38] == A]-1-(4-0}o] @ w=-wl & )-3-[N'-((S)-2-#| ZEA] Ft= R do}u| -3 3-T]v|g-5-E] Y )-3]
cER e ]-E2Ast2n ey -2 o-tuE-2 2 )28 g o 22 (11)9 3. 2294 CHLCl, (990
mL) % Ila (34.0 g, 80.7 mmol)2] &l 4 M AAF (198 mL)S H7ISFATE. 45TolA 2417 B9k W
LCANSE ¥+5-9 982 Yehgler, £35S AF st FAFY.  CHCly (700 mL) o #EHE
2 Y7y o] = FFEo] DIPEA (48.2 g, 373.9 mmol), Moc-tBu-Gly (25.53 g, 135.1 mmol)el] °o]o}A HATU
(53.4 g, 140.5 mol)E H7I8ldrt. EFES 2oz HHS shesta, 147 Fet anketh. EPES
DCM (1 L)ye= 3Asta, A= =4 IN HCl €94 (400 mL), 4 33} NaHCO; &9 (400 ml), & (600 mL
x 2), ¥ A4 (600 mL)2 AHSIAT. F7] TS NaS0, FollA AxAI7|2, AF st 5FAIA IFES &
=39 om, o2 Ay A A 7Y gzulEadyd 93] EtOAc: G o = 2:1904 EtOAcS] 100%9 A
EtOAc: MeOH = 50:12 &2|X71HA] AAst] AAHE 11 (8.2 g, 19.4%)S F535}9T).

pad

3 3
-20C

s
al

1iru

E

MS (ESI) m/z 664.0 [MHH]

H NMR (300 MHz, CDsOD): & 7.53 (d, J = 8.1 Hz, 2H), 7.01 (d, J = 8.4 Hz, 2H), 4.10-4.21 (m, 1H), 3.90
(s, 1H), 3.82 (s, 1H), 3.69-3.64 (m, 7H), 2.78-2.76 (m, 4H), 0.95 (s, 9H), 0.91 (s, 9H);

rEF
OH

H o H H 2 o OH o
it RN goc 1 HOUE 82 H 91 0 n
Boc "N gocNHNH, Boc \/‘\' N "€ 2 A3, HATU, DIPEA, \oJLN N Ny N\,ro\

et Ret e
tert-5-9 2-((25,39)-3-((tert-F-EA| 7} 2R ) o}1] .2 )-2-3| EFA|-4-(4 olo| o eHd)Fd) s|=atzl-1-7l2
BAYOlE (122)2 A o]AZT2dE (60 nL) T tert-F8 ((9)-2-(4-o}o] L =Hd)-1-((R)-S A &-2-Y)
deE)7tEntHolE (5 g, 12.85 mmol) ¥ tert-FEHI| =TI I7I2EAYolE (3.4 g, 25.69 mmol)o] &3ES
B0CE 48A17F &< 7FEe v, ARo® W27, It stol s5ARY. IRES A 25 a=2q
Eagy] (0%l 4 40% EtOAc/DCM) Ol ola A Asle] 12a (4.86 g, 72.6%)5 53},

NS (ESD) m/z 522.19 [l

wWE  ((5S,10S,11S,145)-16,16,16-E g &F 2 2-10-3] == A -11-(4-o}o] ¢ =& )-15,15-t) W€ -3,6,13-E &%
-5-(1,1,1-E8| ZEF Q0 2-2-v& T 2 #-2-U)-2-8A}-4,7 8 12-E| Eg}o} &} A A H| 7H-14-L ) 7L 2vlH o] E (12) 9]
A 12a (5.0 g, 10 mmol)E DCM (15 mL) 2 HCl (Y54F F 4.0M, 36 mL) Sol SsiAH Y. HH&ES A

whal e, 7t sholl EEAIZATH. WAFEo] DOM (100 mL) = A3 (4.96 g, 20 mmol) % HATU (8.02 g, 21
mmol)oll ©o]ojA N, N-tjo]AZZoeolwl (16.7 ml, 96 mmol)S FH7Fsltt. HFSES Ao WhAf uubks}
gk, we TIFES DOMOR FA s, E3 NalC0;, 2 A2 AHE the, Na,S0, AolA AxA 71, o3

==
star, 7k st EFEAAT. F JFES AP 29 A2utE T (2%4 5% MeOH/DCM) ol 23] A A5l
3}

A

MS (ESD) m/z 773.0 [M+H] .

' NMR (400 MHz, ®&-&-d4) § 7.52 (d, J = 8.1 Hz, 2H), 6.99 (d, J = 8.2 Hz, 2H), 3.71 (q, J = 6.9 Hz,
7H), 3.65 (s, 3H), 1.37 (dd, J = 7.0, 1.7 Hz, 32H), 1.19 - 1.07 (m, 10H).
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[0992]
[0993]

[0994]

[0995]

[0996]

[0997]
[0998]

[0999]

[1000]

[1001]

[1002]

[1003]

S=S0ol 10-2547909

. N_O OH o)
H o N ) O H H H 1. HCI/9 =4
Boc Ny H)io Boc‘N\;_/k’N” N\H/O\ 2. A3, HATU, DIPEA,
TN °
|

13a

tert=Fd  ((25,35)-3-3| =5 A -1-(4-o}o] @ =¥ d ) ~4-(2-((S) -2~ (M F A 7FE R d ) o}] 22) -3, 3-H] vl & - B} =
sl =ehAd) FE-2-d) 72k ol E (13a)] 3. ¥A 3H3te 13aE 313t 119 7ol dish AlAje W
el whek, ey dialel wE (5)-(1-3| =epAd-3, 3t E-1-S i eh-2-¢) 7h2ntv| o] EE o] &3fo] A=
SHalet.

MS (BSD) m/z 593.1 [MHI] .

we (58,108,118, 148)-5-(tert-5-2)-16,16,16-E2] =7 2 2-10-3| =5 2| -11-(4-o}o] L =Wl & )-15,15-H ¥
-3,6,13-E2]| $2-2-5A1-4,7,8, 12-H| EcfolAp At | zb-14-d ) 7k 2 nlv o] B9 94 34 Bgt= 13S 39
129] @dell ohel AlAle el mheh, 1ejuk thAlel] 13a B A3S o]&38ke] Al==shoirt.

MS (ESI) m/z 718.7 [MH]

O O H H H
HO)j\NHz Fmoc &=el= Ho)j,\N\[ro Ha, HATU, DIPEA Boc’N‘i/‘\’N H)I\J-Fmoc
o)

(9)-2-((((H-ZFFLH-9-) W EA) 72 R ) olr]2)-3, 3-T e FExE (14a)9] A L-tert-F4l (2 g,
15.25 mmol)E 10% Na,CO; &M (80 ml) =] &3MNA 713, €HE 0CE YZAAZ o}, ]S4k (31 al) & 9-
ZZeoddd FEEX2H0]E (4.77 g, 18.44 mmol)E FH7}EATE. 2417 &, WS EIES BE A5
3, dEER AlFsta, 4 T5 6N HClS AF83te] pH ~2& =A3ta, EtOAcE FE3rt. T EtOAc 5
S NapS0, ol A Hxz=A71a, odFsta, §FAA [4aE F53F3T).

MS (ESI) m/z 353.8 [M+H] .

(H-=F2#-9-d)He (($)-1-(2-((25,39)-3-((tert-F-5 A FF2 R ) o} 1| 1 )-2-3] =F A]-4-(4-0}0] @ L= 5]
HRes| =gk xd)-3,3-1wgd-1-2 A K e-2-) 7L 28l o] E (14) 9] A4

I4a (2.55 g, 7.22 mmol)oll Ila (3 g, 7.12 mmol), HATU (2.7 g, 7.1 mmol) ¥ CH,Cl,/DMF (2:1)¢] E3E (75
ml)ol o]o]A N N-tlo|AZ2do|dolwl (3 ml, 17.22 mmol)< %7}0}0“% HHSES A4 4A7F 5
skt Wke EIFES RtOAcE FAsta, T3k NHCL, 2 dFE AHE e, NaS0, Aol 7AzxA7)a,
Astar, 7t sl FEFAIAGY. 2 AFES Ayt 29 I2atEaHs] (2%9014 5% MeOH/DCM) ol <] 3] A A
3le] 14 (2.38 g, 44%) & FE319 ).

NS (ESI) m/z 757.1 [M+H] .

H NMR (400 MHz, E22XF-d) § 8.01 (s, 1H), 7.75 (t, J = 7.5 Hz, 5H), 7.66 - 7.46 (m, 6H), 7.38 (q,
J=75Hz, 40), 7.34 - 7.27 (m, 1H), 6.95 (dd, J = 16.8, 8.0 Hz, 4H), 5.52 (d, J = 47.2 Hz, 2H), 5.01
(dd, J = 19.2, 10.0 Hz, 1H), 4.48 (dd, J = 10.5, 6.5 Hz, 1H), 4.34 (dt, J = 28.9, 9.8 Hz, 2H), 4.19
(t, J = 6.8 Hz, 2H), 3.91 (dd, J = 45.4, 14.8 Hz, 2H), 3.60 (d, J = 31.0 Hz, 2H), 1.39 (d, J = 16.0
Hz, 13H).
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[1004]
[1005]

[1006]

[1008]

[1009]
[1010]

[1011]

[1012]

[1013]

SS90l 10-2547909

H %1 § o 1. HoUA &4 H Q"1 Q@ H
Boc‘N\;/k/'\I N N‘Fmoc 2. A5, HATU, DIPEA, Boc’N\./'\’N N N‘H’OV
= H = H O

' I s

tert-5-8 ((25,39)-4-(2-((S)-2-((NZFR2IZ R ZA|7tE2R d)olu] = )-3 - Hd el =) 3| =gt % d )-3-3| =
A-1-(4-ofo] o EH|d ) FEe-2-A )72l o] E (15)9] 34 HA 33gE 158 33E 129 Ao rﬂf‘sﬂ Al A
whdel whel, ZEu gidlel 14 2 ASE o] &3te] Az,

i

MS (ESI) m/z 619.4 [M+H] .

I NR (400 MHz, S 22XF-d) § 8.02 (s, OH), 7.59 (d, J = 8.0 Hz, 2H), 7.00 (d, J = 7.9 Hz, 2H),
5.37 (s, 1H), 5.04 (s, 1H), 4.02 (s, 1H), 3.83 (s, 1H), 3.74 - 3.58 (m, 1H), 2.95 (s, 1H), 2.88 (d, J
= 0.7 Hz, 1M), 2.85 (d, J = 7.7 Hz, 1), 2.80 (s, 6H), 1.38 (s, 8H), 1.01 (d, J = 10.5 Hz, 1H), 0.90
(s, 8H), 0.66 (d, J =4.7 Hz, 4H).

OH OH o]
H H H H H KN
3 _N N. N__O 1. HCl/F %4t

Boc N\{'\/NNHZ A7,HATU, DIPEA  Boc \/'\/ H)‘:E\n’ S 2.A3,HATU, DIPEA
_——— - O

: | \©\I F

M1a 16a

CF

OHHy O
\o N \/'\/N NTO\
H o o)
Ej\l F
16

tert=F-g ((25,39)-4-(2-((S)-4-EF L2 -2-((HEA 7I2 R d ) o} = )-3,3-U W E FE} =) 3| =8} X d ) -3-3]| =
ZA]-1-(4-0}o] L EH ) Fet-2-A) 7l 2ulH o] E (16a)2] &A. EA IFTE [6aZ 3HE 149 Aol disf
AAE Wl wEl, ey iAol A7TS o] 8-38le] xS,

NS (ESI) m/z 611.5 [M+H] .

' NR (400 MHz, S=223F-d) § 7.57 (d, J = 8.0 Hz, 2H), 6.98 (d, J = 8.1 Hz, 2H), 5.50 (s, 1H),
4.97 (d, J = 9.8 Hz, 1H), 4.37 - 4.17 (m, 1H), 4.03 (td, J = 25.3, 23.8, 9.4 Hz, 2H), 3.68 (s, 4H),
3.50 (s, OH), 3.17 (qd, J = 7.4, 4.4 Hz, 1H), 2.94 (s, 1H), 2.82 (dt, J = 15.8, 5.5 Hz, 4H), 1.50 (t,
J=7.4Hz, 1H), 1.46 (dd, J = 17.4, 6.7 Hz, 3H), 1.39 (s, 9H), 0.96 (s, 5H).

wlel  ((5S,8S,9S,145)-16-ZF 9 2 -9-3| EE A|-8-(4-o}o] . =¥l 4 )-15,15-t] W€ -3,6,13-E& & 4-5-(1,1,1-E
P EFOE-2-MEZ 2 H-2-U)-2-FA}-4,7,11, 12-H E}ol A A ZH-14-D) 7L 20l o] E (16)9] 334, A
StE 162 SitE 129 Ao uisl AAlE Wi wel, ey tiilel 16aE o] &3fe] Alx3H3).
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[1014]

[1015]
[1016]

[1017]

[1018]

[1019]

[1020]

[1021]

S=5061 10-2547909

MS (ESI) m/z 736.1 [M+H] .

Br E

F.
1
5 F

o]

BRON

|
Br
F
1 HCI t(

N by oH of
| O NN, N O
HaNw NTO\ TsOH, NaCNBH, >f Y OY N bl
N —_— o = o)
o) 2 \©\
|
17a

. H o}
>|/OTN\_/<|

2. HATU, DIPEA T
“ JL
o]
l7
=] ((55,85,95,149)-11-(4-B 2% -2 6-UZF Q2 2 WA )-5-(tert—-H 4 )-9-3| == A -8-(4-0o}o] 2. =¥l A
_]

)_
15,15-twW€-3,6,13-E 8] & 4-2-%A}-4,7, 11, 12-H| Eg}ol A @A H 7H-14-Y ) 72 HlH o] B (17)9] A . wHE
(-(1-3l =X d-3,3-g & -1-S 2 1 et-2-2 ) 7L 2vlH o] E (9.2g, 45 mmol) ® 4-HEW-2 6-T]ZF 2=
des|= (10 g, 45 mmol)E THF TollA A-2eA 60% F<F wwkslicth, 4-veddlAlsE=st 1535 (9.0 g,
48 mmol)S FH7bstaL, EFES b 758 o wnksgitE. £3RES 8TE WZAIZIAL, o]o] 4] NaCNBH; (3.8

. EHES ARAdA 4N B

El

g, 61 mol)& H7Fstgivhk. WHEES 30TE Wdats oz #HHA

Hkalar, o]o] Al DCM (200 mL)o.2 FAstar, IM KPO,E pH 1274 AR, 7] =& 288k, Na,S0,
(
g

o

30 mL) R ek (40 ml)
, 22 mmol) <} alSitt.
, 15 nl Aoz 3)Asglt,

oA AZ:A7IAL, Ffeta, FF kel FFAAG. = ALES oAZ=E
tert- T'a ((S) 2-(4-ofo] 2 =Hd )-1-((R)-FA &-2-d) ol &) 7k=nt o E (8
FES B Stell 40413 FoF wuksiglon], I § ORS Aeow WZHAY]

1
AAE (172)S 3ol 23] £, TAS AaF = 20% [PAZ 9},

ot ol

MS (ESI) m/z 797.8 [M+H] .

BA g3E 172 stgE 119 A4 dig] AAE e weh, 23y dialed e (S)-(1-(2-(4-P.2F-2,6-
HgZF ezl d)s| =gl Ad )-3,3-t W E-1-S 425 5-2-U) 720l o] E ([7a)E o] &3} A =233},

MS (ESI) m/z 869.72 [M+H].

" NMR (400 MHz, ™€F2-d4) § 7.53 (d. J = 7.9 Hz, 2H), 7.16 (d, J = 6.9 Hz. 2H). 7.00 (d. J = 8.2 Hz.
9H), 4.16 - 4.03 (m, 2H), 3.95 - 3.83 (m, 2H), 3.76 - 3.57 (m, 11H), 2.90 - 2.72 (m, 6H), 0.86 (d, J =

23.1 Hz, 18H).

Br
F

F

NN ERE
~No7 SN N: N.N N\n/o\
H o = H o)
N\

=
Ny

N
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[1022]

[1023]

[1024]

[1025]

[1026]

SSS0dl 10-2547909

wg  ((5S,8S,95,145)-11-(4-B 2 ¥ -2 6-t] S F 2 2 & )-5-(tert-%-4 )-9-3| =FA]-15, 15-t] W & -3,6,13-E ¢
L -8-(4-((6-(8-((9)-H EFS| =2 FH-2-7 2R )-3, 8-T| o} AP A F 2 [3.2. 1] ¥-3-2) I 2] -3- ) | E]
DA )-2-2A1-4,7, 11, 12-H Egfol @A 7-14- ) 7L 2nlH| o] E (18)9] 3. A 17, 2 S25.

MS (ESI) m/z 1052.92 [M+H].

' NMR (400 MHz, ®lekE&-d4) § 8.19 (s, 1H), 7.79 (d, J = 8.8 Hz, 2H), 7.35 (d, J = 7.8 Hz, 2H), 7.23
(d, J =8.1Hz, 20), 7.17 (d, J = 6.9 Hz, 2H), 6.98 (t, J = 10.5 Hz, 1H), 4.69 (t, J = 6.8 Hz, 2H),
4.21 - 4.00 (m, 4H), 3.98 - 3.81 (m, 5H), 3.80 - 3.62 (m, 9H), 3.25 - 3.09 (m, 2H), 2.98 - 2.85 (m,
20), 2.79 (d, J = 6.6 Hz, 2H), 2.30 - 2.08 (m, 1H), 2.02 - 1.72 (m, 6H), 0.87 (d, J = 21.7 Hz, 22H).

\(
pd
\

n

F N
0 =\ F 0
H . N NaCNBH, H
HaNey, N._ O N TsOH FOHNG N._ O
NS
o) o4 0

CFs F ¥a  CF,

X
7 "N 0

H 0 . F

H
0N _4] N o\{/
D HO e
T ) Jj\ !
1. \©\ CFy, A
| g HATU, DIPEA
H

2. HCl/9 %4k

O 2 HCI/u=#

N F
=N
F
F
FLF

OH

H H

N N.
Hzim-JVN T
B H
o) 0
, FDF

19

e (($)-1-(2-((25,39)-3-((S)-2-0}] =4 4 4-E 2| ZF 9 2 -3 3-U] | & §-gho}n] 12 )-2-8] =5 4| -4-(4-0}o] &
A FE)-2-(4-(1-(H EF 22w E)-11-9]2tE-3-9)-2,6-T S F 2 2l d) S| =t )4 4, 4-EY EF L =~
3,3-T] W el -1-& a5 El-o-o ) Fl2ulmo] E (19). o|ehe (5 mL) 2L oFMEA (0.5 nl) = #E (S)-(4,4,4-E
2o 2-1-3| =g A d-3,3-t W g-1-S 2 eh-2-) 7k 2nt o] E HCl 9 (200 mg, 0.68 mmol) 2 4-(1-(t]
70 2ue)-11-5] 2E-3-2)-2,6-t ZF e 2wl =3 = (P4) (190 mg, 0.75 mmol)e] &1 50TNA 14]
Feb wasglch.  olofA, WwgEE Aeow Y7L, BtOdem ANskn, 4 NaHCO,0® P,
NaS0, el A AxA7Ia, el#sta, A skl FHFAZT. 2 EFES NTHF (10 nl) Fo A&7,
5TCTE WA, A&F AlofmREs|=gto]l= (64 mg, 1.0 mmol)E H7telil, o]ojA] 4-weduldleEL) 173}
2 (155 mg, 0.82 mmol)S A7}aleith. 17 3, wbSES Heow 7edtn, 27be] A% AolwmK 2 =gt
NA <=2 157308 (155 mg, 0.82 mmol)S ﬂ7}o}°ﬂﬁ} —%7}& SO—H@ —f?
HH-S- 55 oM NaOHZ pH 1477}z] L%é};{irﬂr, o] o] A 5
©% WIATIAL, Et0Ac® SMElaL, 4 S& AlAsl Trﬂ 25 Nas, *JOM EPYR owom,

HA7)5, 29 AzvheadE (4 F 308 — 706 B0Ac)dl o) AAlste] MY ($)-(1-(2-(4-
2911321 5-3-2)-2,6-0) BF 020 4) 5 S D)4, 4 4-E FF0.2-3,3-0 W D-1- 54
evbilo] £ (102)% 539t

N ;&

rlof
bl
1
mlo
O
a3
2
2
w
(@)
AL
ol
0
E
o
oy *
3@ -
_g
rlot
%
n
FTO

l
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[1027]

[1028]

[1029]

[1030]

[1031]

[1032]
[1033]

[1034]

[1035]
[1036]

SS50dl 10-2547909

' NMR (400 MHz, E2=3¥5F-d) § 7.87 (d, J = 2.8 Hz, 1H), 7.35 (d, J = 7.9 Hz, 2H), 7.22 (t, J = 60.7
Hz, 1H), 6.72 (d, J = 2.8 Hz, 1H), 5.34 (d, J = 9.7 Hz, 1H), 4.30 (d, J = 9.7 Hz, 1H), 4.17 (d, J =
12.9 Hz, 1H), 4.06 (d, J = 13.0 Hz, 1H), 3.67 (s, 3H), 1.23 (s, 3H), 1.16 (s, 3H).

MS (ESI) m/z 499.2 [MtH].

e (S)-(1-(2-(4-(1- (I EF L. 2re)-1H-9 2}&F-3-94)-2,6-TZF 2 A) s =etAd )-4,4 4-E EF O 2 -
3,3-tg-1-2 AR E-2-2 ) 728l o] E (19a) (0.25 g, 0.50 mmol)E e (4 mL) 2 IPA (2 mL) = tert-
9 ((S)-2-(4-¢Fo] L =7 )-1-((R)-FA &-2- ) ol D) 7F 2 vk o] E (0.21 g, 0.55 mmol) ok F3k3ivk. 3
55 90ColA YBE FHoA v maet. X EFES Hd2ow WAL, JF dol FFAL,

DCM (10 mL) Foll ALMAI7IaL, 5CTE YZIA G, A A4 (HF4F F 4.0M, 0.89 m1)S H7Msta, E3ES
A wRkele] | HHE] Ao MEHEE . WF del wFAA dE ((S)-1-(2-((25,39)-3-o}] =~
2-3| EF A -4-(4-0}o] L = d) B E)-2-(4-(1- (U ZF o 2 e)-1H-Y F=-3-¢)-2,6-tZF o 2 ) 3| =X

U)-4,4 4-EFZF Q0 2-3 3-1H|d-1-2 4 KE-2-A) 728l o] E (I9h) S HCl Yoz F539.

MS (ESI) m/z 787.9 [M+H].

o] 2 & (I19b)S DCM (5 mL) FolA, (S)-2-((tert-F-EA7I2H )0l )4 4 4-ESZF 2 2-3 3-t g
E2F (A1) (0.11 g, 0.38 mmol) % DIPEA (0.27 ml, 2 mmol)®} &3tith. HATU (0.14 g, 0.36 mmol) S #H7}38}
Aok, 208 &, WHSES A NaOH= A A S, 77 T8 w88kaL, NapS0, dolA AxA171a, odstar, 3

& stell sFA71aL, AdE EdES DA ol AgsiAl71al, "Ealk & 4 HCL (0.76 mD)& F7Fsklek. 3.5
AL F, EFES AE gt sFAA Y ((5)-1-(2-((25,35)-3-((8)-2-0}1| '=-4 4 4-E 2 ZF Q2 2-3,3-T]

| Fol 2 ol ) ¥ 8)-2-(4-(1-(F EF 2 2w ©)-1H-3] 245 -3-2)-2,6-T) BF
B, 4, - E EF0 23, 3-U 8- 1-S 27 @-2-) 72 nto| 2 HCl FoEM F59
o

AAld 1
4
N
=N ’}»F
F F
FELF FEF E
o H 7w 0w . 0 H Ml o n
\O)L,\i(N\/'\,NN N O~ P10, Na"CNBHS; o NN N N AN Os
H o < H o] H o '\©\H 0
12 1a
—
N
<N ”/F
F F

$6, PACI,(PPhg)s, Py F OH F
Pd{tBu,PPh),Cl, 0 H o) H
KH,PO, ~~ AL \/k/

N™ N

W ((5S,108,11S,145)-8-(4-(1-(2,2-) ZF 2 2o & )-1-¥] 2} F-3-¥)-2,6- = F
1-E

2W4)-16,16,16-E8 &
10-3] =FA]-11-(4-o}o] =il F )-15,15-t W & -3,6,13-E & & 4-5-(1, 1, =

(e}
2- G EFR-2-m YT R
)-2-2A}-4,7,8,12- EﬂEa}o}z}sﬂAm |7H-14-)7FERIH O] E (1la)e] #A4. e P10 (289.23 mg, 0.88
) 2 12 (486 mg, 0.63 mmol)E THF/AcOHS] 3:1 Z3F&E (7.0 mL) FolA 55CelA 1AZF & wwksqltt.
tES ALor YA, Zﬂxﬂ AAE AF AloleR 3| =gol= (2.49mmol/g, 780.02 mg, 1.94 mmo
& #7betar, whg EFES Aol 2AZF FF wukgh ohE, 28Tl A WA B 35Tl A 3AIF st awk

gul
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[1037]

[1038]

[1039]

[1040]

[1041]
[1042]

[1043]

[1044]

[1045]

SS50dl 10-2547909

3?"*3} TgEs *‘Qii WzbA7 AL, ofatetar, st shol wHA7IAL, Aiws 2F ARvEEIHY] (45%
3l

NS (EST) m/z 1028.3 [MHI]

WE ((55,10S, 115, 145)-8-(4-(1-(2,2-T) =5 0 2 o &) )-1-1] 2} £-3-21 )-2 6-T] 5 0 2wl 2 )-16,16, 16-E 2] =
T2 2-10-3] =5 A]-15, 15-H] W & -11- (4= ((6- (4= (A e-3-2) 9] 7| e} 31 -1-) 9] 2] I -3- ) ol Bl ) il A ) -
3,6,13-E8]&4-5-(1,1,1-Eg 2T o 2-2-td L2 3-2-U)-2-3A}-4,7,8, 12-B| Eg}o} A} A E| 7H-14-2) 7L =
o] E (1)9] ¢4  mpo]doll A, MeCN : EtN 3:1(ImL)9] E¢% 3 la (28 mg, 0.027 mmol), S6 (10.4 mg,
0.041 mmol), o¢}o]e w32 (1) (0.52 mg, 0.002 mmol), EWA-TIF=Z2r|A(EddExd)IebE (1)
(99%, 0.87 mg, 0.004 mmol)2] £MS EF|AZ] T}S, 25CE 258 SoF 7dsiant. 79 sho] A A,
AEES HPLCol o8] AASI, SAAZAA 18 =591,

MS (ESI) m/z 1131.2 [M+H]'.

'H NMR (400 MHz, =l€k&-d4) & 8.19 (s, 1H), 8.10 (d, J = 9.3 Hz, 1H), 7.92 (d, J = 8.8 Hz, 1H), 7.64
(d, J =2.5Hz, 1H), 7.28 (d, J = 8.4 Hz, 2H), 7.22 (d, J = 7.9 Hz, 2H), 7.05 (d, J = 9.9 Hz, 1H),
6.82 (d, J = 9.0 Hz, 1H), 6.76 (d, J = 9.8 Hz, 1H), 6.65 (d, J = 2.5 Hz, 1H), 6.32 - 5.96 (m, 1H),
4.96 (s, 1H), 4.61 (dd, J = 8.2, 4.7 Hz, 1H), 4.58 - 4.49 (m, 3H), 4.45 (dd, J = 14.2, 4.8 Hz, 1H),
4.37 (s, 1H), 4.21 (d, J = 9.9 Hz, 1H), 4.04 (d, J = 13.0 Hz, 2H), 3.84 (d, J = 13.2 Hz, 1H), 3.74 (d,
J =11.9 Hz, 1H), 3.67 (d, J = 11.5 Hz, 2H), 3.54 (s, 4H), 3.47 (s, 3H), 2.92 - 2.73 (m, 4H), 2.73 -
2.62 (m, 1H), 2.24 (s, 2H), 1.05 (d, J = 4.5 Hz, 7H), 1.01 (s, 3H), 0.92 (s, 3H).

oy
N__N E
F
F
FOF ! -
0 H™O O H
o N\:/'\,NN N O~
H o =< H 0
™
S |\E‘\
NN
g
b
A4 2
e ((5S,8S,95,149)-11-(4-(1-(t| 2F 2 2 v & )-1H-o| 1|t} ZE-4-U )-2,6-T] ZF 2 2l & ) -9-35| == A -
15,15-T) W] €l -8-(4-((2- (8- (& M| E-3-2)-3,8-Tl o} AR A F 2 [3.2. 1] L E-3-2) I g) v Y -5-2 ) o E] )l & ) -

rﬁ
L
=
m9
~—
Nt

N

it

3,6,13-E8]€2-5-(1,1,1-EdZF ¢ 2-2-WE T2 9-2-2)-2-A}-4 7,11, 12-H| E&}o} 2} S A} H]
HllolE (2) F7+A): 13, P1, & S7.

NS (ESD) m/z 1102.2 [M+H]

1H NMR (400 MHz, H§F2-d4) 6§ 8.53 (d, J = 0.8 Hz, 2H), 8.21 (d, J = 9.3 Hz, 1H), 8.17 (d, J = 1.2 Hz,
1H), 8.02 (d, J = 1.3 Hz, 1H), 7.59 (t, J = 59.9 Hz, 1H), 7.37 (dd, J = 19.9, 8.1 Hz, 5H), 7.23 (d, J
= 7.9 Hz, 3H), 6.83 (d, J = 9.9 Hz, 1H), 4.96 (t, J = 7.6 Hz, 3H), 4.81 (dd, J = 8.2, 5.0 Hz, 3H),
4.44 (d, J = 9.9 Hz, 1H), 4.12 (d, J = 19.4 Hz, 6H), 3.95 (d, J = 13.2 Hz, 1H), 3.75 (d, J = 10.1 Hz,
3H), 3.69 (d, J = 0.8 Hz, 4H), 3.65 (s, 4H), 3.46 (d, J = 14.4 Hz, 3H), 2.90 (d, J = 8.9 Hz, 2H), 2.79
(d, J = 8.9 Hz, 2H), 2.25 - 2.12 (m, 3H), 1.99 (d, J = 8.8 Hz, 2H), 1.14 (s, 4H), 1.10 (s, 4H), 0.86
(s, 12H0).
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[1046]
[1047]

[1048]

[1049]

[1050]

[1051]

[1052]
[1053]

[1054]

SS90l 10-2547909

F
FOF
OH
(0] H O H
\O)Li(NVK,NN N_OL
p T
H o =< H le}
FTF
%Fl\
N/I\@
N
o
AAld 3

HE  ((55,108,11S,149)-8-(4-(1-(2,2-t} EF 2 2o & )-11-T] 2} &-3-2 )Wl & )-16, 16, 16-EZ EF L 2-10-3]| =
EA]-15,15-H | & -11-(4-((6-(8-(Z A &-3-U)-3,8-Cl o} AR A F 2 [3.2. 1] S &H-3-A ) 7| 1 -3-< ) ol E] D )l
)-3,6,13-E8] % 4-5-(1,1, -E EF 2 2 -2-vd 2 9h-2-9)-2-%A}-4,7,8, 12-H| Eg}o} A} Sl A d| 7H-14~

) 7= RtYo]E (3).

FXHA 12, P12, ¥ S3.
MS (ESI) m/z 1133.6 [M+H] .

HONR (400 MHz, WE-S-d4) § 8.29 (d, J = 2.2 Hz, 1), 8.10 (d, J = 9.5 Hz, 1H), 7.69 (dd, J = 8.8,
3 Hz, H), 7.60 (d, J = 1.9 Hz, 1), 7.53 (d, J = 7.9 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H), 7.33 (d, J
7.8 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 9.7 Hz, 1H), 6.85 (d, J = 8.8 Hz, 1H), 6.78 (d,
=10.0 Hz, 1H), 6.35 (d, J = 1.9 Hz, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.81 - 4.76 (m, 2H), 4.47 (td, J
13.6, 4.3 Hz, 2H), 4.37 (dd, J = 19.3, 11.6 Hz, 2H), 4.25 (d, J = 9.7 Hz, 1), 4.15 (s, 2H), 3.99
(d, J =9.2 Hz, 2H), 3.74 (s, 1H), 3.68 (s, 3H), 3.60 (s, 3H), 3.39 (s, 1H), 3.36 (s, 1H), 2.90 (d, J
= 9.0 Hz, 2H), 2.86 - 2.72 (m, 1H), 2.22 (d, J = 8.5 Hz, 2H), 2.07 (d, J = 8.6 Hz, 1H), 1.11 (s, 6H),
1.06 (s, 3H), 0.81 (s, 3H).

Do

—

N\
s
Q
P
6]
A 4
we ((55,85,95,148)-5-(tert-F-2)-11-(2,6-0 ZF 9 2 -4-(1-W & -1H-1] &} Z-3- ) ¥l & )-9-3]| == ] -

15,15~ W& -8-(4-((6-(8-(3-HE S A &-3-7} 21 d )-3,8-T| o} AH| A F 2 [3.2. 1] S &H-3-A ) ] 2 -3-Y ) o E]
)l )-3,6,13-E 8] & 4-2-241-4,7,11, 12-H Egto}lx} @A 7-14-D ) 7L 2vlH| o] B (4). 74A):11, P41,
2 S64.
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[1055]

[1056]

[1057]
[1058]

[1059]

[1060]

[1061]

[1062]
[1063]

[1064]

SS50dl 10-2547909

MS (ESI) m/z 1053.33 [M+H] .

HONWR (400 Mz, WlEFe-d4) § 8.21 (dd, J = 2.2, 0.7 Hz, 1H), 7.90 - 7.69 (m, 2H), 7.61 (d, J = 2.3
Hz, 1H), 7.33 (t, J = 8.4 Hz, SH), 7.24 (d, J = 8.0 Hz, 2H), 6.98 (d, J = 9.2 Hz, 1H), 6.65 (d, J
2.3 Hz, H), 5.06 (s, 1H), 4.93 (s, 1), 4.41 (d, J = 6.0 Hz, 2H), 4.22 - 4.02 (m, 4H), 3.91 (d, J
13.2 Hz, 6H), 3.79 - 3.54 (m, 9H), 3.20 (d, J = 12.0 Hz, 2H), 2.92 (h, J = 5.7, 4.9 Hz, 2H), 2.81 (d,
J=7.9Hz, 2H), 2.08 - 1.80 (m, 6H), 1.69 (s, 3H), 0.87 (d, J = 20.1 Hz, 21H).

AL
=N
F
FEF E
Q H™o 0
~o™N N\:)\/N.N NTO\
H o =< H o]
x
S A
NN
N
e
AAld 5

He ((5S,85,98,145)-11-(4-(1-A| S 2 Z 2D -11-9|2E-3-¢)-2,6-H & F L2 E)-9-8]| =5 A]-15, 15-1] v & -
8-(4-((6-(8-(SAIE-3-)-3,8-TlopAu A = [3.2. 1] 9-3-) 9] 2] -3-) ol E] )il 2 )-3,6, 13-E 2] S -
5-(1,1, 1" Ef & F L 2-2-wEd X2 9-2-9)-2-%AL-4,7, 11, 12-H| EgfopA S A | 2H-14- ) 7F 2 upH o] E (5) F3F
Al: 13, P13, # S3.

MS (EST) m/z 1091.3 [MH]".

HONIR (400 Milz, W%b&-d4) & 8.20 (d, J = 2.3 Hz, 1H), 8.10 (d, J = 9.4 Hz, 1), 7.60 (dt, J = 5.5,
2.7Hz, 2), 7.24 (t, ] = 7.8 Hz, 4), 7.12 (d, J = 8.1 Hz, 2H), 6.77 (d, J = 8.9 Hz, 1H), 6.71 (d, J
= 9.9 Hz, 1), 6.54 (d, J = 2.4 Hz, 1H), 4.95 - 4.85 (m, 2H), 4.71 (dd, J = 8.3, 5.0 Hz, 2H), 4.34 (d,
J =10.0 Hz, 1), 4.26 (d, J = 14.3 Hz, 2H), 4.11 - 3.94 (m, 4H), 3.87 (s, 1), 3.84 (s, OH), 3.67 (s,
1), 3.59 (s, 4H), 3.56 (s, 3H), 3.28 (d, J = 13.9 Hz, 2H), 2.80 (d, J = 9.1 Hz, 2H), 2.69 (d, J = 8.9
Hz, 2H), 2.21 - 2.04 (m, 2H), 1.98 (d, J = 8.6 Hz, 2H), 1.04 (s, 4H), 1.00 (s, 3H), 0.99 - 0.94 (m,
1, 0.77 (s, 9.

Al 6

we ((5S,85,9S,145)-11-(4-(1-(2,2-t) ZF Qo 2o & )-1H- 9 2} Z-3-Y)-2,6-U = F 2. 2 ¥l 2 )-9-3| = E 1] -
15,15~ W& -8-(4-((6- (8- (M &-3-4)-3,8-T AR A S 2 [3.2. 1] S &-3-) I d-3-L) ol gl )l A ) -
3,6,13-E8]&4-5-(1,1,1-Eg|ZF 0 2 -2-He T2 F-2-)-2-2A}-4,7,11, 12-E| Eg}o} A} N A} | 7H-14-L ) 712

Hldo]E (6) =7+A: 13, P10, ¥ S3.
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[1065]

[1066]

[1067]
[1068]

[1069]

[1070]
[1071]

[1072]

[1073]
[1074]

[1075]

SEE5] 10-2547909
NS (ESD) m/z 1115.3 [M+H]

I NMR (400 MHz, wl¥h&-d4) & 8.20 (d, J = 2.2 Hz, 1), 8.10 (d, J = 9.3 Hz, 1H), 7.64 (d, J = 2.4 Hz,
1), 7.61 (dd, J = 8.8, 2.3 Hz, 1), 7.28 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.12 (d, J =
8.1 Hz, 2H), 6.77 (d, J = 9.0 Hz, 1H), 6.72 (d, J = 9.9 Hz, OH), 6.65 (d, J = 2.4 Hz, 1), 6.12 (tt, J
= 55.3, 4.0 Hz, 1H), 4.87 (dd, J = 8.3, 7.0 Hz, 2H), 4.71 (dd, J = 8.3, 5.0 Hz, 2H), 4.54 - 4.42 (m,
2H), 4.38 - 4.31 (m, 1H), 4.26 (d, J = 13.8 Hz, 2H), 4.13 - 3.97 (m, 4H), 3.85 (s, OH), 3.67 (s, 1H),
3.59 (s, 2H), 3.55 (s, 3H), 3.30 (s, 1H), 3.26 (s, 1H), 2.81 (d, J = 9.3 Hz, 2H), 2.70 (d, J = 9.4 Hz,
2H), 2.17 - 2.06 (m, 2H), 1.98 (d, J = 8.6 Hz, 2H), 1.05 (s, 3H), 1.01 (s, 3H), 0.77 (s, 9H).

‘4
_NN’\,F
F F
F
FOF ! E
0 H™O O H
\OJLN N\__/k,N.N)j/\NTo\
H o < H o)
Y
S |\j\l\
N
o
A 7
we ((5S,8S,9S,149)-11-(4-(1-(2,2-t] ZF ¢ 2o & )-1H-9] &} Z-3-¥)-2,6-T| ZF 0. 2 i 2 )-9-3| =& X] -
15,15-T) | & -8-(4-((2-(8- (2 A E-3-¥ )-3,8-T] o} A H| A Z- &2 [3.2. 1] 2 E}-3- O‘)JMUM -5-) ol e )l )-
3,6,13-E8]22-5-(1,1,1-Eg)ZF 0 2-2-WEd T2 %-2-2)-2-8A}-4,7, 11, 12-E| E&lo}x} 8l A} g 7H-14-2 ) 7} =2

vl o] E (7).

Z7H: 13, P10, 2 97,
NS (EST) m/z 1117.4 [M+I]'

' NMR (400 MHz, ®Ieh&-d4) § 8.44 (s, 2H), 8.11 (d, J = 9.4 Hz, 1H), 7.64 (d, J = 2.4 Hz, 1H), 7.26
(dd, J = 14.0, 8.2 Hz, 4H), 7.14 (d, J = 8.1 Hz, 2H), 6.73 (d, J = 10.0 Hz, 1H), 6.65 (d, J = 2.5 Hz,
1), 6.12 (tt, J = 55.3, 4.0 Hz, 1H), 4.95 - 4.82 (m, 2H), 4.74 - 4.62 (m, 3H), 4.51 (td, J = 14.3,
4.0 Hz, 2H), 4.35 (d, J = 9.9 Hz, 1H), 4.02 (d, J = 19.0 Hz, 4H), 3.86 (d, J = 13.2 Hz, 1H), 3.67 (s,
1H), 3.59 (s, 3H), 3.55 (s, 8H), 3.37 (d, J = 14.5 Hz, 2H), 2.81 (d, J = 8.9 Hz, 2H), 2.70 (d, J = 9.3
Hz, 2H), 2.23 - 2.02 (m, 2H), 1.98 - 1.83 (m, 2H), 1.04 (s, 3H), 1.01 (s, 3H), 0.77 (s, 9H).

-4
‘hP—\>’F
F F
F
FLF ! g
0 HO O H
\OJLN N\__}\/NN N\n,O\
H o =< H 0
x ~
NN
b
A Ao 8
=] ((55,85,95,145)-11-(4-(1-(2,2-T) ZF 2. 2o & )-1H-T] &} Z-3-Y4 )-2,6-T) = F 2 2 Wl 4 )-9-3]| == A| -

15,15-t) W€l -8-(4-((6-((1R,4R)-5- (& A E1-3-2 )-2  5-T] o} A} H| A ZF 2 [2.2. 1] #E-2-2 ) 3] 2] Y1 -3-2 ) o] E]
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[1076]

[1077]

[1078]

[1079]
[1080]

[1081]

[1082]

[1083]

[1084]

[1085]

S=5061 10-2547909

9)ulH)-3,6,13-E]54-5-(1,1, 1-EEF L2 -2-v P T2 3-2-U)-2-FAF-4,7, 11, 12-B| Eg}ob A S AL 7
14-d)7t=nte ol E (8).

Z7H: 13, P10, 2 6.
NS (EST) m/z 1101.6 [MI]

MR (400 Mz, MEFe-d4) § 8.16 (d, J = 2.2 Hz, 1H), 8.08 (d, J = 9.4 Hz, 1), 7.64 (d, J = 2.4 Hz,
M), 7.61 (dd, J = 8.8, 2.2 Hz, 1), 7.25 (dd, J = 21.0, 8.1 Hz, 3H), 7.12 (d, ] = 8.0 Hz, 2H), 6.70
(d, J =10.3 Hz, OH), 6.64 (d, ] = 2.4 Hz, 1H), 6.58 (d, J = 8.8 Hz, 1H), 6.12 (tt, J = 55.2, 3.9 Hz,
M), 4.96 (s, 1H), 4.91 - 4.82 (m, 1H), 4.61 (dd, J = 8.4, 4.6 Hz, 1H), 4.57 - 4.42 (m, 3H), 4.41 (s,
M), 435 (d, J = 6.5 Hz, 1), 4.02 (d, J = 13.2 Hz, 2H), 3.87 (d, ] = 13.2 Hz, 1), 3.72 - 3.61 (m,
3H), 3.59 (s. 3H). 3.55 (s, 2H), 2.80 (d, J = 8.7 Hz, 1), 2.70 (d, J = 9.5 Hz, 2H), 2.24 (s, 2H),
1.05 (s, 3H), 1.01 (s, 3H), 0.77 (s, 8H).

N
N y—
o}
F
FLF -
H.
ji H"0 O H
~o™N N\;/'\/N.N N\n,O\
H o =< H o]
FTF
F
X ~
NZ N2
(SN
o
Ao 9

= ((5S,85,95,145)-11-(2,6-t] ZF Q2 Z-4-(5-W€-1,3,4-S A T]o}=-2-U )wl & )-16,16,16-EZ ZF L 2 -
9-3| =5 A]-15,15- ] |’ -8-(4-((6-((1R,4R)-5- (S A &t-3-% ) -2, 5-T] b Au| A S 2 [2. 2. 1] &h-2-< ) ] 2 el -
-l B ) A)-3,6,13-E] §4-5-(1,1, 1-E &7 Z-2-vE X 2 9-2-%)-2-5A}-4,7, 11, 12-H E gfo}a}
AALE|7H-14-A) 72 ukE[ 0] E (9).

Z7HA: 12, P34, 2 S6.
MS (ESI) m/z 1101.6 [M+H] .

I NMR (400 MHz, Wl¥r&-d4) & 8.16 (d, J = 2.1 Hz, 1), 8.10 (d, J = 9.4 Hz, 1H), 7.60 (d, J = 8.3 Hz,
), 7.48 (d, J = 7.1 Hz, 2H), 7.23 (d, J = 7.9 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 6.76 (d, J = 10.1
Hz, 1H), 6.57 (d, J = 8.8 Hz, 1H), 4.96 (s, 1H), 4.61 (s, 1H), 4.49 (t, J = 8.9 Hz, 1H), 4.41 (s, 1H),
4.35 (d, J = 9.7 Hz, 1H), 4.18 (d, J = 9.9 Hz, 1H), 4.09 (d, J = 13.1 Hz, 1H), 3.87 (d, J = 13.1 Hz,
1), 3.77 - 3.55 (m, 8H), 2.82 (d, J = 8.5 Hz, 3H), 2.71 (d, J = 10.1 Hz, 1H), 2.54 (s, 3H), 2.23 (s,
2H), 1.05 (d, J = 7.7 Hz, 91), 0.92 (s, 3H).

-
N
=N ’sz
F
rEF S
H.
0 H™O 0 H
\OJLN N\:/K/N.N NTO\
H o < H 0
FTF
< F
S |\
NSNS0
LN/
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[1086]

[1087]

[1088]

[1089]

[1090]

[1091]
[1092]

[1093]

[1094]

[1095]

[1096]

SS90l 10-2547909

A4 10

wE  ((55,85,9S,149)-11-(4-(1-(2,2-H ZF Q. 2o & )-1H-9 &} &-3-9)-2,6-t ZF 2.2 2 )-16,16, 16-ET| =
F2 2-8-(4-((6-((R) -] =23 A 1= [2, 1-c][1,4] $AF -8 (1) -) ¥ 2] H-3-<) ol E] ) #ll & )-9-3] == A -
15,15-4wW€-3,6,13-E&] & 4-5-(1,1, -Eg| EF Q0 2-2- ﬂ]%ii-&—Z—%)—2—%/\]-—4,7,11,12—E1]Eﬂ‘r0]-1}§ﬂ/\]-
H2k-14-Y) 728k o] E (10).

Z=2HA: 12, P10, 2 S8.
MS (ESI) m/z 1143.6 [M+H]

I NMR (400 MHz, ™gr&-d4) & 8.26 - 8.19 (m, 1H), 8.10 (d, J = 9.4 Hz, 1), 7.65 (d, J = 2.5 Hz, 1),
7.61 (dd, J =8.9, 2.3 Hz, 1H), 7.29 (d, J = 8.5 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.13 (d, J =

Hz, 2H), 6.86 (d, J = 8.9 Hz, 1H), 6.72 (d, J = 10.0 Hz, 1H), 6.66 (d, J = 2.4 Hz, 1H), 6.30 - 5.97
(m, 1H), 4.51 (td, J = 14.2, 3.9 Hz, 3H), 4.35 (d, J = 9.7 Hz, 1H), 4.22 (d, J = 10.0 Hz, 1H), 4.04
(d, J = 12.4 Hz, 4H), 3.60 (s, 3H), 3.57 (s, 3H), 3.48 (d, J = 11.0 Hz, 1H), 2.89 - 2.61 (m, 5H), 1.08
(s, 4H), 1.05 (s, 3H), 1.02 (s, 3H), 0.94 (s, 3H).

N
N\ D
o}
F
rEE L
H
o 0 ¥
N\/'\,N N
0 wr
H o] H o]
FIF
F
S |\
NN
N
o
Ao 11

g ((5S,85,95,145)-11-(2,6-6} ZF Q2 Z-4-(5-W€-1,3,4-S A T]o}=-2-U )Wl & )-16,16, 16-EZ ZF L2 2 -
9-3| == A]-15, 15-H W & -8-(4-((6-(8-(Z A &F-3-2 )-3,8-T] o} AU A Z 2 [3.2. 1] & 5H-3- ) ¥ 2] d -3-< ) o] E]
DHwA)-3,6,13-E8]S42-5-(1,1,1-Eg ST 2-2-HE X 2 B-2-U)-2-2A}-4 7,11, 12-E| E 2o} S A} | 71—
14-2)7}2uhd o] E (11).

Z7HA): 12, P34, 2 S3.
NS (ESI) m/z 1121.3 [M+H]'.

I NMR (400 Mz, #igk&-d4) & 8.20 (d, J = 2.3 Hz, 1H), 8.08 (d, J = 9.4 Hz, 1H), 7.60 (dd, J = 8.9,
2.3 Hz, 1H), 7.48 (d, J = 7.1 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.13 (d, J = 8.1 Hz, 2H), 7.08 (d, J
= 10.5 Hz, 1H), 6.77 (d, J = 9.0 Hz, 1H), 6.73 (d, J = 9.9 Hz, 1H), 4.93 - 4.82 (m, 2H), 4.74 - 4.63
(m, 2H), 4.34 (d, J = 9.9 Hz, 1H), 4.26 (d, J = 13.5 Hz, 1H), 4.18 (d, J = 10.0 Hz, 1H), 4.09 (d, J =
17.9 Hz, 4H), 3.88 (d, J = 13.1 Hz, 1H), 3.64 (s, 1H), 3.60 (d, J = 2.9 Hz, 6H), 3.28 (d, J = 13.8 Hz,
2H), 2.82 (d, J = 8.6 Hz, 3H), 2.75 - 2.62 (m, 1H), 2.54 (s, 3H), 2.22 - 2.06 (m, 2H), 1.98 (d, J =
8.6 Hz, 2H), 1.06 (s, 6H), 1.04 (s, 3H), 0.93 (s, 3H).
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[1097]
[1098]

[1099]

[1100]

[1101]

[1102]

[1103]

[1104]

[1105]

[1106]

[1107]

[1108]

SS90l 10-2547909

{
<
N
N F
F
rhF k
H.
0 H™ 0 0O H
\OLN N\:/LvNN NYO\
H o =< H 0
N
S |\
N” N
N
o
A 12

wWE  ((5S5,85,95,145)-11-(4-(1- (O ZF L. 2 & )-1H- &HZ-3-4)-2,6-T ZF L. 2l 4 )-9-3| =& A]-15,15-¢]
W e -8-(4-((6-(6-(&A&-3-9)-3,6-T] o} AR A ZF 2 [3.1. 1] A e-3-L) v g -3- ) o gl ) A )-3,6, 13-E &
£4-5-(1,1, I-EEF e 2-2-wE T 2 9-2-9)-2-FAF-4,7, 11, 12-H Egtolx At v| 71-14- ) 7k 2 npe o] E
(12).

Z744: 13, P4, 2 S4.

MS (ESI) m/z 1087.8 [M+H] .

HONWR (400 MHz, Wl€-S-d4) § 8.33 (s, 1H), 8.15 (d, J = 9.4 Hz, 1H), 8.10 (d, J = 2.8 Hz, 1H), 7.78 -
7.71 (m, 1), 7.52 (t, J = 59.9 Hz, 1H), 7.45 (d, ] = 8.2 Hz, 2H), 7.33 (d, ] = 7.8 Hz, 3H), 7.22 (d,
J=79Hz, 3H), 6.93 (d, ] = 2.7 Hz, 1), 6.78 (d, J = 9.2 Hz, 2H), 4.70 - 4.57 (n, 2H), 4.44 (d, J =
9.7 Hz, 1), 4.13 (d, ] = 12.4 Hz, 3H), 3.97 (d, J = 13.0 Hz, 1H), 3.76 (s, 1H), 3.69 (s, 4H), 3.65
(s, 3H), 2.90 (d, J = 8.7 Hz, 2H), 2.80 (d, J = 11.1 Hz, 2H), 2.11 (d, J = 10.6 Hz, 1H), 1.39 - 1.23
(m, 20). 1.15 (s, 4H), 1.11 (s, 4H), 0.86 (s, 11H).

{
“d
N
N F
F
FEF
H F
0 H'O 0 H
o N\;/J\/NN N O«
H o < H o]
Y
\I\
NN
LN
A 13

e ((58,85,98,148)-11-(4-(1-(F] B 70 2 &)~ 1H-5] 2} 5-3-91)-2,6-0] 57 0 201 2)-8-(4-((6-((R)-H 4} 5]
=22 2, 1-c] [1,4] S 410 -8(1)-20) 91 2] 91-3-21) o B] ) Wl )-0-3] =% 4] -15, 15-E] v 93,6, 13- 2] S
5(1,1, 1B EF e 220D X 2H-2-9)-2-5 44,7, 11, 12-H| E¢fol A #Al e 2-14-2] ) 7h 2wl o £ (13).
Z7HA: 13, P4, 2 S8,

NS (ESI) m/z 1073.9 [M+H] .

HNR (400 MHz, "¥b&-d4) & 8.30 (d, J = 2.2 Hz, 1), 8.19 (d, J = 9.3 Hz, 1H), 8.10 (d, J = 2.7 Hz,
), 7.75 = 7.59 (m, 2), 7.56 (dd, J = 7.4, 3.4 Hz, 1), 7.53 (t, J = 59.8 Hz, 2H), 7.45 (d, J = 8.2
Hz, 3H), 7.32 (d, J = 7.9 Hz, 30), 7.22 (d, J = 8.1 Hz, 3H), 7.03 - 6.88 (m, 3H), 6.82 (d, J = 10.0
Hz, 1H), 4.62 (dd, J = 22.7, 13.0 Hz, 2H), 4.44 (d, J = 9.7 Hz, 1), 4.12 (d, J = 12.2 Hz, 6H), 3.97
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[1109]
[1110]

[1111]

[1112]

[1113]

[1114]

[1115]
[1116]

[1117]

[1118]

[1119]

SS50dl 10-2547909

(d, J = 13.1 Hz, 2H), 3.85 (t, J = 12.6 Hz, 1H), 3.76 (s, 2H), 3.69 (s, 4H), 3.59 (d, J = 10.8 Hz,
2H), 3.01 - 2.70 (m, 6H), 1.14 (s, 4H), 1.11 (s, 4H), 0.86 (s, 12H).

:‘O
PN
=N
F
rEF
H F
j)L H O o y
~o™N N\;/'\/NN NTO\
H o = H o)
FTF
x F
S |\
N">N
N
o
Ao 14

wEl  ((55,85,95,145)-11-(2,6-t &2 F 2 2-4-(1-((S)-H ETs| = 2 F &-3-A)-1-¥] & Z-3-d )W 2 )-16, 16, 16-
EYEFLE-9-3=FA-15,15-t WD -8-(4-((6-(8- (M ¥-3-9)-3, 8-t opAH A 2 2 [3.2. 1] 5 8-3-¢) ¥ g &
-3-)olEld )Wl A )-3,6,13-E&]F4-5-(1,1, I-EF EF L2 -2-WH ZZ3-2-U )-2-5A}-4,7,11, 12-H| E&}o}
ZAENALH Z-14-D ) 72| o] E (14).

TOA: 12, P17, B S3.
NS (ESD) m/z 1176.1 [M+H]

H MR (400 Miz, WEFS-d4) § 8.20 (d, J = 2.3 Hz, 1H), 8.11 (d, J = 9.3 Hz, 1H). 7.68 - 7.58 (m, 2H),
7.25 (dd, ] = 13.9, 8.3 Hz, 4H), 7.12 (d, J = 8.0 Hz, 2H), 6.75 (dd, J = 17.1, 9.4 Hz, 2H), 6.59 (d, ]
= 2.4 Hz, ), 4.97 (dq, ] = 8.2, 3.8 Hz, 1H), 4.87 (t, J = 7.6 Hz, 3H), 4.71 (dd, J = 8.3, 5.0 Hz,
3H), 4.52 - 4.32 (m, 1H), 4.32 - 4.18 (m, 3H), 4.17 - 3.99 (m, 6H), 3.97 (d, ] = 4.7 Hz, 2H), 3.84
(td, J = 8.3, 5.4 Hz, 2H), 3.58 (d, J = 9.5 Hz, 8H), 3.27 (d, J = 13.9 Hz, 3H), 2.80 - 2.52 (m, 4H),
9.45 - 2.33 (m, 1H), 2.33 - 2.23 (n, 1H), 2.13 (d, J = 10.7 Hz, 2H), 2.03 - 1.92 (m, 2H), 1.07 (s,
AH), 1.05 (s, 3H), 1.00 (s, 3H), 0.94 (s, 3H).

Z N’C/\O
=N

F
FoF S
0 Ho o u
~o°N N\;/K,NN NSO~
H o < H 0O
FIF
W
S |\
NN
N
o
A Al 15

wEl  ((55,85,95,145)-11-(2,6-t &2 F 2 2-4-(1-((R)-H| ET 3| = 2 F &-3-A)-1-¥] & Z-3-d ) 2 )-16, 16, 16-
EYEFLE-9-3|=5A]-15,15- T WD -8-(4-((6-(8-(FAE-3-Y)-3,8-To}AH| A Z 2 [3.2. 1] S E-3-d ) A g d
-3-)olEld )Wl A )-3,6,13-E&]F4-5-(1,1, I-EF EF L2 -2-WH ZZ3-2-U )-2-5A}-4,7,11, 12-H| E&}o}
A A E|FH-14-Y) FFEHE O] B (15).

=704 12, P18, 2 S3.

MS (ESI) m/z 1176.1 [M+H] .
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[1120]

[1121]
[1122]

[1123]

[1124]
[1125]

[1126]

[1127]
[1128]

[1129]

S=506 10-2547909

' NMR (400 MHz, ®l¥hE&-d4) § 8.19 (s, 1H), 8.11 (d, J = 9.4 Hz, 1H), 7.63 (d, J = 2.4 Hz, 1H), 7.60
(d, J = 8.8 Hz, 1H), 7.25 (dd, J = 14.4, 8.2 Hz, 4H), 7.12 (d, J = 8.0 Hz, 2H), 6.74 (t, J = 10.2 Hz,
2H), 6.59 (d, J = 2.4 Hz, 1H), 4.98 (dd, J = 8.3, 3.9 Hz, 1H), 4.69 (t, J = 6.7 Hz, 2H), 4.35 (d, J =
9.9 Hz, 1H), 4.22 (d, J = 10.0 Hz, 1H), 4.03 (dd, J = 14.5, 7.1 Hz, 3H), 3.97 (d, J = 4.7 Hz, 2H),
3.90 - 3.79 (m, 2H), 3.63 (s, 1H), 3.58 (d, J = 9.2 Hz, 6H), 2.81 (d, J = 7.8 Hz, 2H), 2.68 (d, J =
10.0 Hz, 1H), 2.49 - 2.33 (m, 1H), 2.33 - 2.21 (m, 1H), 2.10 (s, 1H), 1.94 (s, OH), 1.07 (s, 3H), 1.05
(s, 8H), 1.00 (s, 3H), 0.94 (s, 3H).

.
ZN
=N
F
FoF F
H.
j\ H "o Oy
~o N N\;/'\,N.,\'l (N
H o =< H 0
FTF
~F
S A~
NN
N
o
A 16

Wl ((5S,8S,9S,149)-11-(2,6-U & F 2 Z-4-(1-(2-3| =ZA|-2-w & L 2 I )- -] &} =-3-2 ) ¥l 2 )-16, 16, 16-E
B EFQE-9-3] =5 A]-15,15-1 W@ -8-(4-((6-(8-(Z M ¥-3-4 )-3, 8-l o} A A F 2 [3.2. 1] K EH-3- ) 9] g T -
-l B ) A)-3,6,13-E] §4-5-(1,1, 1-E &7 2-2-vE X 2 9-2-%)-2-5A}-4,7, 11, 12-H E gfo}a}
A F-14-Y ) FL 20 0] E (16).

Z2HA: 12, P19, 2 S3.
MS (ESI) m/z 1177.2 [M+H]'.

1H NMR (400 MHz, #|&k2-d4) & 8.20 (s, 1), 8.10 (d, J = 9.2 Hz, 1H), 7.61 (s, 1H), 7.59 (d, J = 2.3
Hz, 2H), 7.25 (dd, J = 12.2, 8.1 Hz, 4H), 7.12 (d, J = 8.0 Hz, 2H), 6.77 (d, J = 9.0 Hz, 1H), 6.72 (d,
J =10.2 Hz, 1H), 6.60 (d, J = 2.4 Hz, 1H), 4.87 (t, J = 7.6 Hz, 3H), 4.71 (dd, J = 8.3, 5.0 Hz, 2H),
4.35 (d, J = 9.9 Hz, 1H), 4.30 - 4.13 (m, 2H), 4.03 (d, J = 12.6 Hz, 3H), 3.84 (d, J = 13.3 Hz, 1H),
3.58 (d, J = 8.2 Hz, 5H), 3.28 (d, J = 13.9 Hz, 2H), 2.81 (d, J = 7.8 Hz, 2H), 2.72 (d, J = 15.2 Hz,
1H), 2.12 (s, 1H), 1.98 (d, J = 8.6 Hz, 2H), 1.10 (s, 6H), 1.07 (s, 3H), 1.05 (s, 3H), 1.01 (s, 3H),
0.93 (s, 3H).

Ao 17
wE  ((55,85,95,148)-11-(4-(1-(1] FF . 2d & )-1-9 &} F-4-9)-2,6-1 FF L 2 2 )-8-(4-((6-(8- (v &
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[1130]

[1131]

[1132]

[1133]
[1134]

[1135]

[1136]

[1137]

[1138]

SS90l 10-2547909

FlEulm )3, 8-t] o} A A ZF2[3.2.1]
-15,15-t] W €-3,6, 13-E 2] % &-5-(1, 1, 1-
di7-14-) 7k 2npe| o] B (17).

»—AJ}O
mrﬂ

Ze-3-2)dEd)wd)-16,16,16-EF ZF Q. 2 -9-3]| EE A
2-0-mE X 2 7-9-2)-2-2A}-4,7,11, 12~ E&}o} =} & A}

=704 12, P7, 9S24,
NS (ESD) m/z 1177.2 [M+H] .

' NMR (400 MHz, "l&t&-d4) § 8.53 (d, J = 0.7 Hz, 1H), 8.22 - 8.13 (m, 2H), 8.11 (s, 1H), 7.86 (dd, J
= 9.3, 2.2 Hz, 1), 7.50 (s, 1H), 7.40 - 7.30 (m, 2H), 7.23 (dd, J = 8.2, 5.7 Hz, 4H), 7.17 (d, J =
9.9 Hz, 1H), 7.10 (d, J = 9.3 Hz, 1H), 6.81 (d, J = 9.9 Hz, 1H), 4.50 - 4.37 (m, 1H), 4.35 - 4.23 (m,
M), 4.12 (¢, J = 11.1 Hz, 2H), 4.00 - 3.87 (m, 3H), 3.66 (d, J = 10.3 Hz, 7H), 3.43 - 3.33 (m, 2H),
2.96 (s, 6H), 2.94 - 2.69 (m, 2H), 1.96 (t, J = 5.3 Hz, 2H), 1.78 (t, J = 6.9 Hz, 2H), 1.26 - 1.07 (m,
9H), 1.02 (s, 3H).

F
N~
‘N F
F
FLF F
o O H
\o N N\/'\,N N\n,o\
H O H o}
FTF
< F
S |\
N” r\@ E
No Ao
o)
A Ao 18

HE  ((5S,8S,95,149)-11-(4-(1- (Y ZEF 2.2 v &)-1H-F &H}&E-4-9)-2,6-1 ZF 22w d)-16,16, I6-EZ EF L
2-9-3|=EFA]-15,15-td€¥-3,6,13-E 2] £ 24-8-(4-((6-(8-((S)-HEH3| =2 Fe-2-7t2 R d)-3,8-T] o} A} H]

A ER2([3.2.1]15E-3-A) g d-3-) o )l d )-5-(1,1, I-EF ZEF L 2-2-wd T & H-2-U )-2-S A}
4,7,11,12-H E&}ol A A A ZH-14- ) FFE0[H o] E (18).

=704 12, P7, 2 S25.,
NS (ESD) m/z 1177.2 [M+H] .

' NIR (400 MHz, ™&h&-d4) & 8.44 (s, 1H), 8.13 - 8.05 (m, 2H), 8.03 (s, 1H), 7.68 (t, J = 8.5 Hz,
1), 7.41 (s, 1H), 7.31 - 7.22 (m, 2H), 7.20 - 7.05 (m, 5H), 6.96 - 6.84 (m, 1H), 6.72 (d, J = 10.0
Hz, 1H), 4.75 - 4.65 (m, 5H), 4.60 (dd, J = 7.6, 6.2 Hz, 2H), 4.40 - 4.26 (m, 1H), 4.25 - 4.12 (m,
1H), 4.10 - 3.87 (m, 4H), 3.87 - 3.71 (m, 3H), 3.58 (d, J = 10.7 Hz, 6H), 3.17 - 2.96 (m, 2H), 2.89 -
2.59 (m, 4H), 2.19 - 1.93 (m, 2H), 1.93 - 1.67 (m, 4H), 1.15 - 0.96 (m, 9H), 0.94 (s, 3H).
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[1139]
[1140]

[1141]

[1142]

[1143]

[1144]

[1145]
[1146]

[1147]

[1148]

[1149]

[1150]

S=50ol 10-2547909

F
N
N
F
FLF E
H.
o] H™O 0 H
\OJLN N\;/'\,NN NTO\
H O =< H 0
FTF
F
I
NN
N
o
Al 19

e ((5S,85,95,149)-11-(4-(1-(H ZF L 2w e )-11-¥ 2} &-4-Y)-2,6-T| ZF 2 242 )-16,16, 16-EF ZF 2
2-0-3] =5 A]-15,15-T) W " -8-(4-((6-(3- (M e-3-)-3, 8-l o} AR A F 2 [3.2. 1] & 8-8- ) 9] 2| -3-< ) 9]
Eld)dA)-3,6,13-EF4-5-(1,1, 1-EZ EF Q0 2-2-HEe T 2 #-2-U)-2-FA}-4,7 11, 12-H] E}o}zx} sl AL g 7H-
14-) 72t o] E (19).

Z=20A 12, P7, 2 S26.
NS (ESD) m/z 1177.2 [M+H]

H MR (400 Mz, WEFS-d4) § 8.54 (d, J = 0.7 Hz, 1H), 8.26 - 8.22 (m, 1), 8.17 (d, J = 9.4 Hz, 1),
8.12 (s, 1), 7.78 (d. T = 8.9 Hz, 1), 7.51 (s, 1), 7.39 - 7.32 (m, 2H), 7.24 (t. J = 8.3 Hz, 4H),
7.17 (d, ] = 9.8 Hz, 1H), 7.01 (d, J = 9.0 Hz, 1H), 6.81 (d, J = 9.9 Hz, 1H), 4.80 (ddtd, J = 4.5,
2.0, 1.0, 0.5 Hz, 1H), 4.76 - 4.69 (m, 4H), 4.50 - 4.37 (m, 1H), 4.36 - 4.25 (n, 1H), 4.13 (¢, J =
10.7 Hz, 3H), 3.93 (d, J = 13.2 Hz, 1H), 3.68 (d, J = 10.5 Hz, 6H), 2.97 - 2.66 (m, 6H), 2.33 - 2.10
(m, 3H), 1.26 = 1.08 (m, 9H), 1.03 (s, 3H).

AAldl 20

e ((55,8S,95,149)-8-(4-((6-(2-EAF-6-0}A} 20| 2 [3.3] 1 ek-6- ) 9 2] A -3-) ol Bl ) wil & ) -11-(4-(1-(]

FezwE)-11-9gE-4-9)-2,6-UEF 2244 )-16,16, 16-EF EF 22 -9-3| =5 A]-15,15-t] W & -
3,6,13-E8] 2 A-5-(1,1,1-E|ZF 0 2 2-W|& L 2 1-2-9)-2-2A}-4 7,11, 12-H| Eg}o} A S AL H 7H-14-U ) 7L 2
v o] £ (20).

=
=

=704 12, P7, 2 S27.
|

MS (ESI) m/z 1086.3 [M+H]

' NMR (400 MHz, ®I¥hE-d4) § 8.54 (s, 1H), 8.17 (d, J = 9.2 Hz, 1H), 8.12 (s, 1H), 8.08 (d, J = 1.9
Hz, 1H), 7.93 (dd, J = 9.4, 2.0 Hz, 1H), 7.69 - 7.60 (m, 1H), 7.56 (dd, J = 7.2, 3.3 Hz, OH), 7.51 (s,
OH), 7.40 - 7.33 (m, 2H), 7.25 (d, J = 8.0 Hz, 4H), 7.17 (d, J = 9.9 Hz, 1H), 6.83 (d, J = 9.3 Hz,
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[1151]
[1152]

[1153]

[1154]

[1155]

[1156]

[1157]
[1158]

[1159]

[1160]

[1161]

SS50dl 10-2547909

1H), 4.86 (s, 4H), 4.49 (s, 4H), 4.43 (d, J = 3.7 Hz, 1H), 4.36 - 4.25 (m, 1H), 4.24 - 4.05 (m, 2H),
3.92 (d, J = 13.1 Hz, 1H), 3.67 (d, J = 7.6 Hz, 7H), 2.99 - 2.70 (m, 4H), 1.23 - 1.06 (m, 9H), 1.03
(s, 3H).

((58,85,95,145)-11-(4-(1-(2,2-t] ZF o 2o &) -1H- 2} F-3-Y)-2,6-U ZF L& vg) 16,16,16-E8 =
2-9-3] =ZA]-15, 15-H | & -8-(4-((6-(9-H & -3-5A}-7,9-T] o} A A E 2 [3.3. 1] = H-7-9) F 2| I -3-¢)
D A)-3,6,13-E8]S42-5-(1,1,1-EgEF o 2-2-HEY Z 2 F-2-U)-2-2A}-4 7,11, 12-H| E o} =} S A}E)
-14-g) 72 ol E (21).

Z7A: 12, P10, 2 S2.
NS (EST) m/z 1143.2 [MHI]

' NMR (400 MHz, wlgk&-d4) & 8.18 (d, J = 2.3 Hz, 1H), 8.06 (d, J = 9.3 Hz, 1H), 7.64 (d, J = 2.5 Hz,
1H), 7.58 (dd, J = 8.9, 2.3 Hz, 1H), 7.28 (d, J = 8.5 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.12 (d, J
8.1 Hz, 2H), 7.02 (d, J = 9.7 Hz, 1H), 6.77 (d, J = 9.0 Hz, 1H), 6.71 - 6.61 (m, 2H), 6.12 (tt, J
55.4, 4.0 Hz, 1H), 4.50 (td, J = 14.3, 3.9 Hz, 2H), 4.34 (d, J = 9.6 Hz, 1H), 4.29 - 4.18 (m, 1H),
4.04 (d, J = 13.0 Hz, 6H), 3.84 (d, J = 13.2 Hz, 1H), 3.63 (s, 3H), 3.56 (s, 3H), 3.50 (s, 2H), 3.10
(s, 8H), 2.81 (d, J = 8.1 Hz, 2H), 2.69 (d, J = 9.4 Hz, 1H), 1.07 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H),
0.94 (s, 3H).

o N OH
~o N N\/l\,N
H o =
N\
)
¥
N
T
A Ao 22
we ((55,85,95,148)-5-(tert-F-2)-11-(2,6-0 ZF 0 2 -4-(1-W & -1H-1) 2} Z-3- ) ¥l & )-9-3]| == ] -

15, 15~ M| & -8-(4-((6-(8- (S Al &h-3-21)-3, 8-T] oA A F 2 [3.2. 1] £ &3~ ) 9] 2] -3~ <) el B ) il Al ) -
3,6,13-E2]| &4-2-5A1-4,7,11,12- 8 Egfol A} el AL b 7k-14- ) 7k 20l o] E (22).  FZbAl 11, P41, 2 S3.

NS (EST) m/z 1011.29 [M+]'.

' NMR (400 MHz, ®gH&-d4) ) & 8.30 (d, J = 2.2 Hz, 1), 7.70 (dd, J = 8.8, 2.3 Hz, 1), 7.61 (d, J
2.3 Hz, 1H), 7.33 (d, J = 7.7 Hz, 5H), 7.23 (d, J = 7.8 Hz, 2H), 6.86 (d, J = 8.9 Hz, 1H), 6.65 (d, J
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[1162]
[1163]

[1164]

[1165]

[1166]

[1167]

[1168]
[1169]

[1170]

[1171]

[1172]

SS50dl 10-2547909

= 2.3 Hz, 1H), 4.96 (t, J =7.6 Hz, 2H), 4.82 - 4.77 (m, 2H), 4.35 (d, J = 13.8 Hz, 2H), 4.13 (d, J =
13.4 Hz, 4H), 3.93 (s, 6H), 3.67 (d, J = 6.4 Hz, 8H), 3.38 (d, J = 13.9 Hz, 2H), 3.00 - 2.77 (m, 5H),
2.31 - 2.20 (m, 2H), 2.14 - 2.04 (m, 2H), 0.87 (d, J = 20.7 Hz, 21H).

F

/ N)\F
=N
FLFF
H, F
0 H O O H
\OJLN N\:)\/N.N NTO\
H O < H o)
D
S AN
~ )
G
N
o
A Ao 23

wE  ((55,8S,9S,145)-11-(4-(1-(t) Z2F o 2w & )-1H-¥ & =-3-¢)-2,6-t| ZF o 2 ¥l & )-9- -t
W€l -8-(4-((2-(8- (&M E-3-)-3,8-T] o} AR A F 2 [3.2. 1] L E-3-2) I g m|d-5-2 ) 11:434_)‘411@) 3,6,13-E
g22-5-(1,1,1-Eg EF 2 -2-ME L2 F-2-U)-2-21}-4,7 11, 12-H Eg}o} A A A | 71-14-Y ) 7 E b o] E
(23).

j&
o
&
o
ol
W

=744 13, P4, 2 97,
NS (ESD) m/z 1102.5 [M+H]

I NMR (400 MHz, =l€h&-d4) & 8.53 (s, 2H), 8.20 (d, J = 9.4 Hz, 1H), 8.11 (d, J = 2.7 Hz, 1H), 7.53
(t, J =59.9, 59.4 Hz, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.2 Hz,
2H), 6.94 (d, J = 2.8 Hz, 1H), 6.83 (d, J = 9.9 Hz, 1H), 5.03 - 4.92 (m, 2H), 4.83 - 4.76 (m, 2H),
4.44 (d, J = 10.0 Hz, 1H), 4.16 - 4.05 (m, 2H), 3.97 (d, J = 13.2 Hz, 1H), 3.85 - 3.71 (m, 1H), 3.69
(s, 3H), 3.65 (s, 3H), 3.54 - 3.39 (m, 2H), 2.96 - 2.72 (m, 3H), 2.27 - 2.13 (m, 2H), 2.04 - 1.91 (m,
2H), 1.14 (s, 3H), 1.11 (s, 3H), 0.86 (s, 9H).

N
=N
rEF F
0 H ol & w
\OJLN N\:)\,N.N NTO\
H O <~ H 0]
FTF
F
A N
~
N)\N’ﬁ
SN
o
AN 24
we ((5S,8S,9S,149)-11-(2,6-t| & F . 2-4-(F Hn| g -2-A ) w4 )-16,16, 16-EY ZF L Z-9-3| =FA| -

15,15-t) | € -8-(4-((2-((1R,4R)-5- (2 A E-3-2 )-2, 5-T] o} AR A Z &2 [2.2. 1] F El-2-2 ) 1] 2] 1] U -5-] ) o]| ]
DHuA)-3,6,13-E8] & A-5-(1,1,1-ES|EF 2 2-2-HE X 2 §-2-U)-2-2A}-4, 7,11, 12- | Eg}o} x|} AL 7
14-¢)7F2vH ol E (24).

=704 12, P16, 2 S29.

NS (EST) m/z 1104.3 [M+I]
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[1173]

[1174]
[1175]

[1176]

[1177]

[1178]

[1179]

[1180]
[1181]

[1182]

SS90l 10-2547909

' NMR (400 MHz, ®I¥hE-d4) § 8.87 (d, J = 4.9 Hz, 2H), 8.52 (s, 2H), 8.19 (d, J = 9.5 Hz, 1H), 7.98
(d, J = 8.5 Hz, 2H), 7.41 (t, J = 4.9 Hz, 1H), 7.35 (d, J = 8.0 Hz, 2H), 7.24 (d, J = 8.1 Hz, 2H),
7.12 (d, J = 10.1 Hz, 1H), 6.82 (d, J = 10.1 Hz, 1H), 5.18 (s, 1H), 4.99 - 4.90 (m, 2H), 4.64 - 4.55
(m, 1H), 4.44 (d, J = 10.0 Hz, 1H), 4.30 (d, J = 10.0 Hz, 1H), 4.24 - 4.10 (m, 2H), 3.98 (d, J = 13.0
Hz, 1H), 3.90 (d, J = 12.5 Hz, 1H), 3.85 - 3.72 (m, 3H), 3.69 (s, 3H), 3.67 (s, 3H), 2.96 - 2.74 (m,
4H), 2.33 (s, 2H), 1.15 (s, 6H), 1.11 (s, 3H), 1.02 (s, 3H).

wEl  ((55,85,95,149)-11-(4-(1-(2,2-t EF 2 2ol & )-1H-¥] 2}&-3-¢)-2,6-t] EF 2 =4 )-16,16,16-EB| &
LZ-9-3|=FA]1-15,15-T W " -8-(4-((2-((IR,4R)-5-(F A &-3-Y)-2,5-T] oA A 22 [2.2. 1] &-2-U ) I
ugl-5-A) gl d) 2 )-3,6,13-E&]24-5-(1,1, 1-EFZF e 2-2-vEd T 2 #-2-9)-2-2A}-4,7, 11, 12-E]
ghol Al S AL e 7H-14~- ) 7L 2 npH o] E (25).

A 12, P10, ' S29.

ofy

MS (ESI) m/z 1156.4 [M+H] .

I NMR (400 MHz, =l€b&-d4) & 8.52 (s, 2H), 8.18 (d, J = 9.3 Hz, 1H), 7.37 (d, J = 8.5 Hz, 2H), 7.34
(d, J =8.1 Hz, 1H), 7.23 (d, J = 8.0 Hz, 2H), 7.14 (d, J = 8.8 Hz, 1H), 6.81 (d, J = 9.9 Hz, 1H),
6.74 (d, J = 2.4 Hz, 1H), 6.22 (tt, J = 55.5, 4.0 Hz, 1H), 5.18 (s, 1H), 5.01 - 4.90 (m, 2H), 4.72 (s,
1), 4.60 (td, J = 14.1, 3.7 Hz, 4H), 4.52 (s, OH), 4.44 (d, J = 9.9 Hz, 1H), 4.31 (d, J = 10.0 Hz,
1H), 4.20 - 4.07 (m, 2H), 3.98 - 3.86 (m, 2H), 3.81 (d, J = 12.8 Hz, 1H), 3.76 - 3.71 (m, 2H), 3.69
(s, 3H), 3.66 (s, 3H), 3.00 - 2.71 (m, 4H), 2.34 (s, 2H), 1.16 (s, 3H), 1.14 (s, 3H), 1.11 (s, 3H),
1.03 (s, 3H).

L
/N F
=N
rLF F
H F
)?\ H O o H
~o™n N\:)\,NN NoO~
H O < H o}
FTF
x F
S /l
SNON
H
A Aol 26

W ((58,88,95,148)-8-(4-((6-(3-FA-7,9-T] o} AU Al 2 2 [3.3. 1] = \-7-2) 9] g -3-< ) ol ¥] ) wll ) - 11-
(4-(1-(FEF 2 E)-1H-9&E-3-9)-2,6-t| ZF 229 2)-16,16, 16- E EF 2L 2-9-3| =5 A]-15,15-T] | &
-3,6,13-Eg)$2-5-(1,1,1-E8| ZF 0 2-2-w g T 2 9-2-9 )-2-2A}-4,7, 11, 12-H E go} 2 A | 7H-14-4 ) 7}

- 123 -



[1183]

[1184]

[1185]

[1186]
[1187]

[1188]

[1189]

[1190]

[1191]

[1192]

S=506 10-2547909

2upro]E (26).

Z7bA: 12, P4, 2 S28.
NS (EST) m/z 1115.4 [MHI]

MR (400 Mz, MEFe-d4) § 8.17 (d, J = 2.3 Hz, 1H), 8.07 (d, J = 9.4 Hz, 1), 8.01 (d, J = 2.8 Hz.
). 7.56 (dd, J = 8.8, 2.4 Hz, 1H), 7.44 (t, ] = 59.9 Hz, 1H), 7.36 (d, J = 8.3 Hz, 2H), 7.23 (d, J =
7.9 Hz, 2H), 7.12 (d, J = 8.1 Hz, 2H), 6.84 (d, ] = 2.7 Hz, 1H), 6.78 (d. J = 9.1 Hz, 1H), 6.69 (d, J
= 10.0 Hz, 1H), 4.70 - 4.61 (m, 2H), 4.34 (d, J = 9.8 Hz, 1), 4.21 (d, J = 10.0 Hz, 1H), 4.08 - 4.00
(m, 41), 3.94 (d, J = 13.0 Hz, 20), 3.85 (d, ] = 13.1 Hz, 1H), 3.64 (s, 1H), 3.60 (s, 3H), 3.58 - 3.54
(m, 4H), 3.42 (d, J = 14.4 Hz, 30), 2.85 - 2.62 (m, 4H), 1.07 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H),
0.94 (s, 3M).

S
F
rEF
w/ F
ji H o o H
~o™N N?)\,NN ero\
H O =3 H o)
FTF
< F
A /l
SNTNTDY
SN
o
A A 27

wg  ((55,85,99,149)-11-(4-(5-A| F2 =2 -1 3 4-Elo}r]o}ZF-2-YU)-2 6-T]ZF 2.2 A)-16,16,16-ET]| ZF
LZ-9-3|=FA1-15,15-T W & -8-(4-((6-((IR,4R) -5~ (F A &-3-Y )-2,5-T] oA A 2 [2.2. 1] e-2-U ) 7] 2]
d-3-a)olEld)ul @ )-3,6,13-EF & A4-5-(1,1, -EFEFF L2 -2-vEd L2 %-2-Y)-2-8A}-4,7,11,12-H E&}
P S ALE - 14-2 ) 2 ub o] B (27).

20 A0 12, Py, 2 S6.
MS (ESI) m/z 1149.3 [M+H]'.

'H NMR (400 MHz, wigb&-d4) § 8.16 (d, J = 2.2 Hz, 1H), 8.06 (d, J = 9.4 Hz, 1H), 7.60 (dd, J = 8.8,
2.3 Hz, 1H), 7.42 (d, J = 7.5 Hz, 2H), 7.23 (d, J = 7.9 Hz, 2H), 7.13 (d, J = 8.1 Hz, 2H), 7.06 (d, J
= 10.1 Hz, 1), 6.71 (d, J = 10.0 Hz, 1H), 6.56 (d, J = 8.8 Hz, 1H), 4.96 (s, 1H), 4.92 - 4.78 (m,
2H), 4.61 (s, 1H), 4.55 - 4.44 (m, 1H), 4.41 (s, 1H), 4.34 (d, J = 9.8 Hz, 1H), 4.19 (d, J = 10.0 Hz,
1), 4.12 - 4.01 (m, 2H), 3.87 (d, J = 13.1 Hz, 1H), 3.72 - 3.61 (m, 2H), 3.60 (s, 3H), 3.58 (s, 3H),
2.89 - 2.75 (m, 3H), 2.73 - 2.61 (m, 1H), 2.43 (ddd, J = 13.1, 8.5, 4.9 Hz, 1H), 2.23 (s, 2H), 1.27 -
1.18 (m, 2H), 1.10 - 1.01 (m, 11H), 0.93 (s, 3H).

N
F N
FOF
o H o[ o n
\OJLN N\._'/'\/r\L,\II N O~
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[1193]

[1194]

[1195]

[1196]

[1197]

[1198]
[1199]

[1200]

[1201]

[1202]

[1203]

SS50dl 10-2547909

A4 28

He ((55,8S,95,149)-11-(4-(1-A| 22 22 I -1H-T #&-3-Y )Wl ¥ )-16,16, 16-E]| EF L2 -9-3| =FA|-15, 15~
g -8-(4-((6-((1R,4R)-5-(F A §F-3-)-2,5-t] o} A A E 2 [2.2. 1] 1 eh-2-¢ ) 9] 2] I -3- ) ol Bl ) wll & ) -
3,6,13-E8] 2 4-5-(1,1,1-EgZF e 2 -2-md T2 9-2-9)-2-2 14,7 11, 12-H E gfo}A A | 71-14- ) 7} =
v o] E (28).

FXHA 12, P21, 2 S6.
NS (EST) m/z 1095.8 [M+H] .

HNIR (400 Miz, WI&b&-d4) & 8.16 (d, J = 2.2 Hz, 1), 8.02 (d, J = 9.5 Hz, 1H), 7.62 - 7.57 (m, 3H),
7.56 (d, J = 2.4 Hz, 1), 7.31 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 7.9 Hz, 2H), 7.12 (d, J = 8.1 Hz,
o), 7.04 (s, 1), 6.67 (d, J = 9.7 Hz, 1), 6.56 (d, J = 8.8 Hz, 1), 6.47 (d, J = 2.4 Hz, 1), 4.96
(s, 1), 4.89 - 4.83 (m, 1H), 4.84 - 4.78 (m, 1), 4.65 - 4.54 (m, 1H), 4.54 - 4.44 (m, 2H), 4.41 (s,
1H), 4.30 (d, J = 9.9 Hz, 1H), 4.16 (d, J = 9.7 Hz, 1H), 4.12 - 4.00 (m, 1H), 3.88 (d, J = 13.2 Hz,
H), 3.78 (d, J = 13.5 Hz, 1H), 3.73 - 3.60 (m, 2H), 3.60 - 3.53 (m, 4H), 3.51 (s, 3H), 2.87 - 2.76
(m, 2H), 2.76 - 2.59 (m, 2H), 2.23 (s, 2H), 1.07 - 0.94 (m, 10H), 0.92 (s, 3H), 0.72 (s, 3H).

F
> N"‘(
cFe F
)oL oM o
~o?N N\__)\,N.N N\n,O\
H O < H o}
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x F
N /l
SNTNTDY
(SN
o
A Ao 29

W ((5S,85,95,145)-11-(4-(1-(t] ZF L. 2 &) -11-9 2} &-3-4) M 2 )-16,16,16-EZ ZF L Z-9-35| =F A -
15,15-t] w2 -8-(4-((6-((1R,4R)-5- (A &-3-¢)-2,5-to}AHH| A Z 2 [2.2. 1] F&-2- ) T 2| -3- ) ol H
DHlA)-3,6,13-Ed]&4-5-(1,1, -E EF L2 -2-md T2 3-2-U)-2-%A}-4,7, 11, 12-B| E&}o} x-S AL d| 2H-
14-) 7128t o] E (29).

SHA 12, P6, 3 S6.

MS (ESI) m/z 1105.9 [M+H]

'HONMR (400 MHz, #EF&-d4) & 8.25 (d, J = 2.2 Hz, 1H), 8.11 (d, J = 9.3 Hz, 1H), 8.05 (d, J = 2.7 Hz,
M), 7.78 (d, J = 8.1 Hz, 2H), 7.69 (dd, J = 8.8, 2.3 Hz, 1), 7.49 (t, J = 59.7 Hz, 1H), 7.45 (d, J =
8.1 Hz, 2H), 7.32 (d, J = 7.9 Hz, 2H), 7.22 (d, J = 8.1 Hz, 2H), 7.12 (d, J = 9.4 Hz, 1H), 6.86 (d, J
= 2.7 Hz, ), 6.77 (d, J = 9.9 Hz, 1H), 6.66 (d, J = 8.7 Hz, 1H), 5.05 (s, 1H), 4.95 (dd, J = 8.4,
6.5 Hz, 1H), 4.93 - 4.87 (m, 1H), 4.70 (dd, J = 8.5, 4.6 Hz, 1), 4.66 - 4.53 (m, 2H), 4.50 (s, 1H),
4.40 (d, J = 9.9 Hz, 1), 4.24 (d, J = 9.8 Hz, 1H), 4.21 - 4.12 (m, 1H), 4.01 (d, J = 13.2 Hz, 1H),
3.88 (d, J = 13.2 Hz, 1H), 3.82 - 3.69 (m, 2H), 3.68 (s, 3H), 3.59 (s, 3H), 2.96 - 2.66 (m, 4H), 2.33
(s, 2H), 1.12 (s, 3H), 1.10 (s, 3H), 1.02 (s, 3H), 0.83 (s, 3H).
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[1204]
[1205]

[1206]

[1207]

[1208]

[1209]

[1210]
[1211]

[1212]

[1213]

[1214]

[1215]

SS90l 10-2547909
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HE ((55,8S,9S,149)-11-(4-(1-A 22 X 23 -11-7 2}&-3-4 )Wl 4 )-16,16, 16-E EF 2L 2 -9-5| =FA]-15, 15-
Y E-8-(4-((2-((1R,4R)-5- (S A €-3-% )-2, 5-t o} AR A Z 2 [2.2. 1] A EH-2-9) 9 | v -5- ) ol ] d ) vl A ) -
3,6,13-E2]22-5-(1,1,1-Eg8|ZF 0 2 -2-m g T2 ¥-2-9)-2-2A1-4,7 11, 12-H E o} A A | 7-14-D ) 7} &
vl o] E (30).

Z=ZHA): 12, P21, 9 S29,
NS (ESD) m/z 1096.7 [M+H] .

' NMR (400 MHz, ®l¥k&-d4) § 8.51 (s, 2H), 8.10 (d, J = 9.0 Hz, 1H), 7.68 (d, J = 8.0 Hz, 2H), 7.65
(d, J = 2.4 Hz, 1H), 7.40 (d, J = 7.9 Hz, 2H), 7.34 (d, J = 7.8 Hz, 2H), 7.22 (d, J = 7.9 Hz, 2H),
6.76 (d, J = 10.1 Hz, 1H), 6.56 (d, J = 2.4 Hz, 1H), 5.18 (s, 1H), 4.93 (dt, J = 20.6, 7.3 Hz, 1H),
4.72 (s, 1H), 4.65 - 4.55 (m, 1H), 4.51 (s, OH), 4.40 (d, J = 7.8 Hz, 1H), 4.25 (d, J = 7.8 Hz, 1H),
4.15 (s, 1H), 4.02 - 3.78 (m, 3H), 3.67 (s, 3H), 3.66 (d, J = 3.8 Hz, 1H), 3.59 (s, 3H), 2.94 - 2.67
(m, 4H), 2.41 - 2.30 (m, 2H), 2.05 - 1.99 (m, 1H), 1.93 (s, 1H), 1.15 - 1.04 (m, 10H), 1.01 (s, 3H),
0.81 (s, 3H).
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M= ((55,85,95,145)-11-(4-(1-A| F 2 EZ2 D11 2hE-3-91) -2, 6-H =7 2. 241 2)-16,16, 16- =2 &7 2. 29~
5| =2 A-15, 15- 1] M € -8~ (4-((2-( (IR, 4R)-5- (& A EF-3-21)-2  5-T] o} A} u] A] Z 2 [2.2.1] @ EF-2-2 ) 3] @] 1] ¥ -
5-D)elEl )Ml A)-3,6,13-E8]54-5-(1,1, 1-E| EF 2 2-2-md T2 9-2-9)-2-5A}-4,7, 11, 12-H| Egto}r}
At 7k-14-2) 7k 2wt o] E (31).

Z7H4: 12, P13, 2 $29.
NS (EST) m/z 1132.3 [M+I]

' NMR (400 MHz, ®l&t&-d4) § 8.51 (s, 2H), 8.15 (d, J = 9.4 Hz, 1H), 7.69 (d, J = 2.4 Hz, 1H), 7.38 -
7.27 (m, 4H), 7.23 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 10.0 Hz, 1H), 6.77 (d, J = 9.8 Hz, 1H), 6.63 (d,
J =24 Hz, 1H), 5.18 (s, 1H), 4.93 (dt, J = 20.5, 7.3 Hz, 2H), 4.72 (s, 1H), 4.60 (td, J = 12.1,
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[1216]
[1217]

[1218]

[1219]

[1220]

[1221]

[1222]
[1223]

[1224]

[1225]

[1226]

SS50dl 10-2547909

11.2, 5.5 Hz, 1H), 4.51 (s, 1H), 4.46 - 4.39 (m, 1H), 4.36 - 4.24 (m, 1H), 4.18 - 4.07 (m, 2H), 3.93
(d, J = 11.4 Hz, 1H), 3.89 (s, 1H), 3.80 (d, J = 12.7 Hz, 1H), 3.76 - 3.67 (m, 5H), 3.66 (s, 2H), 2.96
- 2.70 (m, 4H), 2.33 (s, 2H), 1.22 - 1.04 (m, 12H), 1.02 (s, 3H).
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Wg  ((55,85,95,145)-11-(4-(1-(1 EF 229 &) -1H-9 2} &-3-¢)-2,6-1 EF 2. 242 )-16,16,16-E2| ZF 2
2-9-3|=FA]-15,15-U & -8-(4-((2-((1R,4R)-5- (A gF-3-U )-2,5-t o} AR A F 2 [2.2. 1] ¥-2-< ) 7 2] 1]
d-5-)olEld)ul @ )-3,6,13-EF & A4-5-(1,1, -EFEFF 2 -2-vEd L2 %-2-4 )-2-8A}-4,7,11,12-H E&}
P EALE - 14-2 ) 2 ub o] B (32).

TOA: 12, P4, B 829,
NS (ESI) m/z 1142.4 [M+H]

H MR (400 MHz, WEHe-d4) & 8.51 (s, 2H), 8.14 (d, J = 9.3 Hz, 1H), 8.10 (d, J = 2.7 Hz, 1H), 7.52
(t, J =59.9 Hz, 1H), 7.44 (d, J = 8.2 Hz, 2H), 7.34 (d, J = 7.9 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H),
7.09 (d, J = 9.6 Hz, 1), 6.93 (d, J = 2.7 Hz, 1H), 6.78 (d, J = 9.9 Hz, 1H), 5.18 (s, 1H), 4.93 (dt,
J =205 7.3Hz, 2H), 4.71 (s, 1H), 4.60 (dq, J = 11.6, 6.2, 5.6 Hz, 2H), 4.51 (s, 1H), 4.44 (d, J =
9.8 Hz, 1H). 4.30 (d. ] = 9.9 Hz, 1), 4.21 - 4.05 (m, 2H), 3.94 (d, J = 13.5 Hz, 1H), 3.90 (d, J =
12.9 Hz, 1), 3.80 (d, J = 12.6 Hz, 1H), 3.77 - 3.70 (m, 2H). 3.68 (s. 3H), 3.66 (s, 3H). 2.96 - 2.72
(m, 41), 2.44 - 2.24 (n, 2H), 1.16 (s, 3H), 1.14 (s, 3H), 1.11 (s, 3H), 1.02 (s, 3H).

A 33

HE ((55,8S,95,149)-11-(4-(1-A| 22 22 I -1H-T 2&-3-Y )Wl ¥ )-16,16, 16-E]| EF L2 -9-3| =FA|-15, 15~
O E-8-(4-((2-(8-(Z A ¥-3-)-3, 8-l o} A Al F 2 [3.2. 1] S &H-3-) F | v T -5-< ) ol E] ) il A ) -

3,6, 13-Eg%4-5-(1,1, 1-Eg FF L2 -2-md Z 2 9-2-%)-2-FA}-4,7, 11, 12-B| Edfop A S A 2E-14-% ) 7H =
vl o] E (33).

=704 12, P21, 2 S7.

MS (ESI) m/z 1142.4 [M+H]'.
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[1227]

[1228]
[1229]

[1230]

[1231]

[1232]

[1233]

[1234]
[1235]

[1236]

SS50ol 10-2547909

' NMR (400 MHz, ®I¥h&-d4) § 8.52 (s, 2H), 8.10 (d, J = 9.5 Hz, 1H), 7.68 (d, J = 8.1 Hz, 2H), 7.64
(d, J = 2.3 Hz, 1H), 7.40 (d, J = 8.0 Hz, 2H), 7.34 (d, J = 7.9 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H),
7.11 (d, J = 9.5 Hz, 1H), 6.75 (d, J = 9.7 Hz, 1H), 6.56 (d, J = 2.4 Hz, 1H), 4.96 (t, J = 7.6 Hz,
2H), 4.82 - 4.71 (m, 3H), 4.39 (d, J = 9.9 Hz, 1H), 4.24 (d, J = 9.7 Hz, 1H), 4.20 - 4.06 (m, 2H),
3.97 (d, J = 13.2 Hz, 1H), 3.87 (d, J = 13.4 Hz, 1H), 3.77 - 3.71 (m, 1H), 3.67 (s, 4H), 3.59 (s, 3H),
3.45 (d, J = 14.6 Hz, 2H), 2.93 - 2.86 (m, 2H), 2.85 - 2.67 (m, 1H), 2.31 - 2.15 (m, 2H), 2.06 - 1.93
(m, 2H), 1.15 - 1.03 (m, 10H), 1.01 (s, 3H), 0.82 (s, 3H).
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wE  ((5S,8S,9S,145)-11-(4-(1-A E2Z 2 -1H-9 &} =-3-9 )W 2 )-16, 16, 16-EB] ZF 2 2 -9-3| == A|-15, 15~
O & -8-(4-((6-(8- (A €F-3-)-3,8-T] o} A H| A ZF 2 [3.2. 1] E-3-) I U -3-2) o E] ) & )-3,6,13-E
Y2 4-5-(1,1,1-E8EF 0 2-2-HE T2 H-2-U)-2-2A}-4,7,11, 12-E| Eg}o} &} AN AL | 7H-14-Y ) 7L 2 v H| o] E
(34).

Z2HA 12, P21, 2 S3.
MS (ESI) m/z 1109.5 [M+H] .

I NMR (400 MHz, ®l®t&-d4) § 8.20 (d, J = 2.3 Hz, 1H), 8.03 (d, J = 9.5 Hz, 1H), 7.66 - 7.58 (m, 3H),
7.56 (d, J = 2.4 Hz, 1H), 7.31 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 7.9 Hz, 2H), 7.12 (d, J = 8.1 Hz,
2H), 7.07 (d, J = 9.5 Hz, 1H), 6.76 (d, J = 8.9 Hz, 1H), 6.68 (d, J = 10.0 Hz, 1H), 6.47 (d, J =

Hz, 1H), 4.92 - 4.82 (m, 2H), 4.74 - 4.66 (m, 2H), 4.34 - 4.21 (m, 3H), 4.18 - 4.12 (m, 1H), 4.11 -
3.99 (m, 3H), 3.88 (d, J = 13.1 Hz, 1H), 3.78 (d, J = 13.3 Hz, 1H), 3.65 (d, J = 9.0 Hz, 1H), 3.60 -
3.53 (m, 4H), 3.51 (s, 3H), 3.28 (d, J = 13.8 Hz, 2H), 2.86 - 2.76 (m, 2H), 2.76 - 2.56 (m, 2H), 2.17
- 2.08 (m, 2H), 2.03 - 1.92 (m, 2H), 1.07 - 0.89 (m, 13H), 0.72 (s, 3H).
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wE  ((5S,8S,9S,149)-11-(4-(1-A F2Z 2 -11-9] &} =-3-9)-2,6- ﬂé?gi w#)-16,16,16-EYZF Q2 -9-
3| =FA]-15, 15~ W2 -8-(4-((6-(9-H & -3-ZA}-7,9-T] o} AU A F 2 [3.3. 1] = -7-d ) 3] 2|l -3~ ) ol E] ) il
A)-3,6,13-E82%2-5-(1,1,1-EdZF o 2-2-HE X 2 H}-2-2)-2-2A}-4 7,11, 12-H E&}o} xR} AL H| 7F-14-
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[1237]

[1238]

[1239]

[1240]
[1241]

[1242]

[1243]

[1244]

[1245]

SS50dl 10-2547909

) 7k=utE o] E (35).

Z7H: 12, P13, 2 92,
NS (EST) m/z 1119.5 [M+I]

H NWR (400 MHz, Wghe—d4) & 8.27 (dd, J = 2.3, 0.7 Hz, 1H), 8.16 (d, J = 9.4 Hz, 1), 7.73 (dd, J =
9.0, 2.3 Hz, 10), 7.69 (d, J = 2.4 Hz, 1), 7.41 - 7.26 (m, 4H), 7.21 (d, J = 8.2 Hz, 2H). 7.13 (d. ]
= 9.8 Hz, 1H), 6.96 (d, J = 9.0 Hz, 1), 6.79 (d, J = 9.9 Hz, 1H), 6.63 (d, ] = 2.4 Hz, 1H), 4.64 (d,
J=14.7 Hz, 2H), 4.53 - 4.41 (n, 1), 4.35 - 4.25 (m, 1), 4.22 - 4.06 (m, 7H), 3.93 (d, J = 13.2 Hz,
M), 3.78 (dt. J = 14.9, 3.0 Hz, 2H), 3.73 - 3.67 (m, 4H), 3.66 (s, 3H), 3.63 (s, 2H). 3.19 (s. 3H),
2.04 - 2.72 (m, 40), 1.21 - 0.99 (m, 16H).
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wel  ((55,85,95,149)-11-(4-(1-(2,2-t| EF 2 2ol & )-1H-¥] 2}&-3-¢)-2,6-t] EF 2. =4 )-16,16,16-ET| &
F9Q 2-9-3| == 2]-15, 15-T W & -8-(4-((2- (8~ (F A ¥-3- )-3,8-L] o} AHH| A F 2 [3.2. 1] S &H-3-L ) ] 2| v -
5-A) e E )Ml H)-3,6,13-EF4-5-(1,1, 1-EEF L Z2-2-HEd 22 7-2-9)-2-FA}-4,7,11, 12- 5| Eg}o}x}
AALH H-14-Y ) 7L 20 0] E (36).

Z=2HA: 12, P10, 2 S7.
MS (ESI) m/z 1170.9 [M+H] .

I NMR (400 MHz, =l€k&-d4) & 8.53 (s, 2H), 8.19 (d, J = 9.3 Hz, 1H), 7.74 (d, J = 2.4 Hz, 1H), 7.37
(d, J =85Hz, 2H), 7.34 (d, J = 8.1 Hz, 2H), 7.23 (d, J = 8.1 Hz, 2H), 7.15 (d, J = 10.0 Hz, 1H),
6.81 (d, J =9.9 Hz, 1H), 6.74 (d, J = 2.4 Hz, 1H), 6.22 (tt, J = 55.3, 4.0 Hz, 1H), 5.02 - 4.93 (m,
2H), 4.83 - 4.78 (m, 2H), 4.77 (s, 1H), 4.60 (td, J = 14.3, 3.9 Hz, 2H), 4.44 (d, J = 10.0 Hz, 1H),
4.31 (d, J = 10.0 Hz, 1H), 4.22 - 4.03 (m, 4H), 3.93 (d, J = 13.2 Hz, 1H), 3.72 (s, 2H), 3.69 (s, 3H),
3.66 (s, 3H), 3.51 - 3.40 (m, 2H), 2.96 - 2.81 (m, 3H), 2.81 - 2.72 (m, 1H), 2.27 - 2.12 (m, 2H), 2.04
- 1.94 (m, 2H), 1.16 (s, 3H), 1.14 (s, 3H), 1.11 (s, 3H), 1.03 (s, 3H).
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wHEl  ((55,85,9S,149)-11-(4-(1-AN S22 -1H-3] &}=-3-9)-2,6-T| ZF 2244 )-16,16, 16-E ZF 2L 2-9-
3] = EA]-15, 15-T] v @ -8~ (4-((2- (8- (S A §-3-2)-3,8-T o} AR A F 2 [3.2. 1] & -3- ) ] 2] 1| ¥ -5-% ) o] E]
DHuld)-3,6,13-E8 5 40-5-(1,1, 1-EEF QL 2-2-vd X 2 9-2-9)-2-5A-4,7, 11, 12- 6] E gfopa} sl Al o] 71—
14-<d)7k2npu| o] E (37).

Z7H: 12, P13, 2 97,
NS (EST) m/z 1146.9 [M+I]

' NMR (400 MHz, ®Ieh&-d4) § 8.43 (s, 2H), 8.10 (d, J = 9.3 Hz, 1H), 7.60 (d, J = 2.4 Hz, 1H), 7.25
(d, J =8.0Hz, 4H), 7.14 (d, J = 8.1 Hz, 2H), 7.07 (d, J = 10.1 Hz, 1H), 6.72 (d, J = 10.0 Hz, 1H),
6.55 (d, J = 2.4 Hz, 1H), 4.93 - 4.82 (m, 2H), 4.75 - 4.57 (m, 4H), 4.45 - 4.28 (m, 1H), 4.22 (d, J =
10.0 Hz, 1H), 4.14 - 3.97 (m, 4H), 3.83 (d, J = 13.2 Hz, 1H), 3.71 - 3.61 (m, 1H), 3.59 (s, 3H), 3.57
(s, 3H), 3.42 - 3.32 (m, 2H), 2.86 - 2.63 (m, 4H), 2.17 - 2.05 (m, 2H), 1.94 - 1.82 (m, 2H), 1.12 -
1.06 (m, 38H), 1.06 - 0.95 (m, 10H), 0.93 (s, 3H).
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e ((5S,85,98,149)-11-(2,6-H &F 2 2-4-(6-(6- (S A &-3-)-3,6-t oA A S 2 [3. 1. 1] &-3-<2 ) ¥ 2 d
-3-)wld)-16,16,16-E&] ZF Q2 2-9-3| == A|-15, 15- T W & -8-(4-((6-(6-(Z A &-3-Y)-3,6-T] o} A H| A S =
[3.1.1]18%k-3-) T ) d-3-) o el D)l H)-3,6,13-E&]| & 2-5-(1,1, 1-E EF 2 -2-wEd Z 2 3-2-9 )-2-
SA-4,7,11, 12-H| EgtobasiAb | - 14-<1) 7k nt | o] £ (38)

ZA 12, P22, 2 84,

NS (EST) m/z 1254.4 [MHI]
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[1257]

[1258]
[1259]

[1260]

[1261]

[1262]

[1263]

[1264]
[1265]

[1266]

SS90l 10-2547909

' NMR (400 MHz, ®l&k&-d4) § 8.31 (d, J = 2.4 Hz, 1H), 8.15 (d, J = 2.1 Hz, 1H), 7.80 (d, J = 9.0 Hz,
), 7.62 - 7.51 (m, 1H), 7.23 (d, J = 7.8 Hz, 2H), 7.12 (d, J = 8.0 Hz, 2H), 7.08 (d, J = 8.7 Hz,
2H), 6.69 (d, J = 9.0 Hz, 1H), 6.60 (d, J = 8.9 Hz, 1H), 4.66 (t, J = 6.5 Hz, 4H), 4.40 - 4.31 (m,
6H), 4.04 (d, J = 12.6 Hz, 2H), 3.89 - 3.80 (m, 3H), 3.77 (t, J = 6.3 Hz, 4H), 3.61 (d, J = 1.2 Hz,
3H), 3.57 (s, 3H), 3.48 (d, J = 13.4 Hz, 8H), 2.89 - 2.55 (m, 6H), 1.57 (t, J = 8.8 Hz, 2H), 1.24 -
1.13 (m, 3H), 1.08 (s, 3H), 1.06 (s, 3H), 1.03 (s, 3H), 0.95 (s, 3H).

/N
=N
F
FLF .
H
0 H O O H
\ULN NY*VNN NTO\
H O < H o)
FIF
 F
A /l
SNTON
N
o
A Al 39

He  ((55,88,95,149)-11-(4-(1-A| S 2 X 2 A -11-T] 2} &-3-9)-2,6-T EF 2 242 )-16,16, 16-ET| EF 2 2-9-
S| EFA]-15, 15~ W2 -8-(4-((6-((1S,49)-5- (A &-3- )2, 5-t o} A S 2 [2.2. 1] F&H-2-4) T H -3~
el el d)uld)-3,6,13-E&] $4-5-(1,1, 1-ES EF 2 -2-H L 2 9+-2-9)-2-5A}-4, 7,11, 12-H Eg}o} 2} &)
AHHIZE-14-9) 7F2 R 0] E (39).

Z704): 12, P13, 2 S30.
NS (EST) m/z 1131.5 [MHI] .

MR (400 Mz, MEFe-d4) § 8.16 (d, J = 2.2 Hz, 1), 8.10 (d, J = 9.2 Hz, 1), 7.61 (d, J = 2.4 Hz,
9H). 7.59 (d, J = 2.2 Hz, 1), 7.29 - 7.19 (m, 5H), 7.12 (d, J = 8.0 Hz, 2H), 6.73 (d. J = 10.0 Hz,
). 6.63 - 6.52 (m, 2H), 4.95 (s, 1H), 4.89 - 4.83 (m, 1H), 4.65 - 4.56 (n, 1H), 4.54 - 4.43 (m, 2H),
441 (s, TH), 4.35 (d, J = 9.9 Hz, 1H), 4.22 (d, J = 9.9 Hz, 1H), 4.12 - 3.97 (m, 2H), 3.83 (d, J =
13.2 Hz, 1), 3.70 (d, J = 11.8 Hz, 1H). 3.65 - 3.61 (m, 1H), 3.59 (s, 3H). 3.57 (s. 3H), 2.86 - 2.60
(m, 4H). 2.23 (s, 2H). 1.10 - 0.95 (m, 13H), 0.93 (s, 3H).

2
=N
rEF F
H E
ji H O o H
~o™n N\;/K,NAN NSO~
H O = H 0
FTF
X F
A z |
\N '\@
N
o
A Ao 40

W ((5S,8S,95,149)-11-(4-(1-A S 2 22D -1H-9] 2}&-3-4)-2,6-t EF 224 )-16,16,16-E EF 22 -9-
3| == A]-15,15-H W " -8-(4-((6-(6-(Z A -3-2)-3,6-T] o} AR A Z 2 [3.1. 1] Fe-3-Y) ¥ gl 9 -3-) ol el )
M2)-3,6,13-E8] &2-5-(1,1, 1-EZ EF L2 -2-M Y L 2 §-2-%)-2-FA}-4, 7,11, 12-B| E&}o} A} S AL k- 14~
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[1267]

[1268]

[1269]

[1270]
[1271]

[1272]

[1273]

[1274]

[1275]

[1276]

S=5061 10-2547909

d)7hErtH o] E (40).

Z7H: 12, P13, 2 94,
NS (EST) m/z 1131.9 [M+I]

' ONMR (400 MHz, ®ehe-d4) & 8.23 (d, J = 2.3 Hz, 1H), 8.09 (d. J = 9.5 Hz, 1H), 7.64 (dd, ] = 8.8,
9.3 Hz, 1), 7.60 (d, J = 2.4 Hz, 1H), 7.23 (dd, J = 8.4, 3.3 Hz, 4H), 7.12 (d, J = 8.1 Hz, 2H), 6.68
(d. J =89 Hz, 1H), 6.54 (d. J = 2.4 Hz, 1H), 4.93 - 4.83 (m, 2H), 4.51 (dd, J = 8.2, 4.0 Hz, 2H),
434 (s, 1), 4.27 - 4.18 (n, 1), 4.12 - 3.94 (m, 4H), 3.83 (d, ] = 13.2 Hz, 1), 3.65 - 3.60 (m,
M), 3.59 (s, 3H), 3.56 (s, 3H). 2.85 - 2.62 (m, 4H), 2.01 (d, J = 11.0 Hz, 1), 1.18 (d. J = 13.9 Hz,
M), 1.10 - 0.94 (m, 13H0), 0.92 (s, 3H).

F
N
//,'\1 F
cFe F
H F
)OL H o o H
~o™N N\:/K,N.N N\n,o\
H O < H o}
FOF
 F
S /|
N
o
A 41

g ((55,8S,9S,149)-11-(4-(1-(2,2-v) ZF o 2 &) -1H-¥| &} Z-3-¢ )-2,6-t| ZF 0. 2wl 4 )-16,16,16-EH =
2 2-9-3| =& A]-15, 15-H W & -8-(4-((6-(6- (A &-3-¥)-3,6-T o} AH A E 2 [3.1. 1] F&-3-¢) F 2 d-3-
Yol Eld)wl&d)-3,6,13-E8] & A-5-(1,1, I-Eg]ZF o 2 -2-Wd X 2 ¥-2-U)-2-2A}-4,7,11, 12-H E g}o}x} 3

MS (ESI) m/z 1155.6 [M+H] .

HNR (400 MHz, "¥b&-d4) & 8.24 (d, J = 2.2 Hz, 1), 8.10 (d, J = 9.3 Hz, 1H), 7.69 - 7.60 (m, 2H),
7.28 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.13 (d, J = 8.1 Hz, 2H), 6.69 (d, J = 9.0 Hz,
H), 6.65 (d, J = 2.5 Hz, 1H), 6.13 (tt, J = 55.3, 3.9 Hz, 1), 4.58 - 4.42 (m, 4H), 4.35 (s, 1H),
4.27 - 4.18 (m, 1), 4.16 - 3.95 (m, 4H), 3.84 (d, J = 13.3 Hz, 1), 3.63 (s, 2H), 3.60 (s, 3H), 3.57
(s, 3H), 2.86 - 2.72 (m, 3H), 2.72 - 2.58 (m, 1H), 2.02 (d, J = 11.0 Hz, 1H), 1.19 (d, J = 13.9 Hz,
1H), 1.07 (s, 30), 1.05 (s, 3H), 1.02 (s, 3H), 0.93 (s, 3H).

e
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cFe F ]
H
0 H O O H
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H O = H o}
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x F
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[1277]

[1278]

[1279]

[1280]

[1281]

[1282]
[1283]

[1284]

[1285]

[1286]

[1287]

SS90l 10-2547909

AAdl 42

HE ((5S,85,95,145)-11-(4-(1-(H & F 229 d)-1H-T #&-3-¢)-2,6-1 ZF 224 H)-16,16, 16-E EF 2
2-9-3| EFA]-15,15-Y W & -8-(4-((2-(6-(FHT-3-Y)-3,6-T oA A E 2 [3.1. 1] A &-3-¢ ) 7] gl u| T -5-Y )

Eld)MA)-3,6,13-Ed&4-5-(1,1, 1-EEF o 2-2-Hd T2 3-2-U )-2-%A}-4,7,11, 12-B| Eg}o} A} & A )
ZH-14-L)7L2nH o] E (42).

Z=ZHA): 12, P4, @ S52.
MS (ESI) m/z 1143.8 [M+H]

I NMR (400 MHz, ™&-&-d4) & 8.57 (s, 2H), 8.19 (d, J = 9.4 Hz, OH), 8.11 (d, J = 2.8 Hz, 1H), 7.70 -
7.51 (m, 4H), 7.44 (d, J = 8.2 Hz, 2H), 7.36 (d, J = 7.9 Hz, 2H), 7.28 - 7.20 (m, 2H), 6.93 (d, J =
2.8 Hz, 1H), 4.65 (d, J = 7.4 Hz, 2H), 4.49 - 4.41 (m, 2H), 4.37 - 4.28 (m, 2H), 4.27 - 4.11 (m, 4H),
3.91 (dd, J = 25.4, 13.9 Hz, 2H), 3.73 (s, 2H), 3.70 (s, 3H), 3.67 (s, 3H), 2.94 - 2.83 (m, 3H), 2.83
-2.70 (m, 1H), 2.09 (t, J =11.9 Hz, 1H), 1.18 - 1.13 (m, 6H), 1.12 (s, 3H), 1.02 (s, 3H).

F
/SN Y
_N F
F
FOF .
H
o H O o H
\OJLN N\L)\/N.N NTrO\
H O =< H o)
FIF
S F
N /I
SNTNT
SN
o
A Ao 43

wE  ((55,85,95,148)-11-(4-(1-(2,2-H| FF . 2 & )-1-9] &} &-3-4)-2,6-t| FF 2244 )-16,16,16-E 2| =
F9 2-9-3| =5 A]-15,15-t | & -8-(4-((6-( (1R, 4R)-5- (S A €F-3-Y )2, 5-TJ o} AP A 2 2 [2.2. 1] I &H-2- ) 5
g d-3-A) o El )l )-3,6,13-E&] F4-5-(1,1,1-Ed| ZF Qe 2-2-e L 2 3-2-U)-2-FA}-4,7,11,12-H E
golatEl A 7-14-Y) 720k o] E (43).

Z7HA: 12, P10, 2 S6.
MS (ESI) m/z 1155.5 [M+H] .

1H NMR (400 MHz, H&F2-d4) 6§ 8.25 (d, J = 1.9 Hz, 1H), 8.19 (d, J = 9.4 Hz, 1H), 7.74 (d, J = 2.5 Hz,
1H), 7.69 (dd, J = 8.6, 2.3 Hz, 1H), 7.38 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 7.8 Hz, 2H), 7.22 (d, ] =
8.0 Hz, 2H), 6.82 (d, J = 9.9 Hz, 1H), 6.75 (d, J = 2.4 Hz, 1H), 6.66 (d, J = 8.8 Hz, 1H), 6.39 - 6.05
(m, 1H), 5.06 - 5.02 (m, 1H), 4.74 - 4.67 (m, 1H), 4.65 - 4.53 (m, 2H), 4.50 (s, 1H), 4.44 (d, J = 9.9
Hz, 1H), 4.31 (d, J = 10.0 Hz, 1H), 4.13 (d, J = 13.4 Hz, 2H), 3.93 (d, J = 13.3 Hz, 1H), 3.83 - 3.72
(m, 2H), 3.69 (s, 3H), 3.66 (s, 3H), 2.94 - 2.72 (m, 2H), 2.33 (s, 2H), 1.16 (s, 3H), 1.14 (s, 3H),
1.11 (s, 3H), 1.02 (s, 3H).
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[1288]
[1289]

[1290]

[1291]
[1292]

[1293]

[1294]
[1295]

[1296]
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[1299]

SS90l 10-2547909

L
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9 Woot o K
~oN N\:/k/N.N N\n,O\
H O < H o)

FTF
< F
N /I
NN
LONC
A Ao 44

wE (58,885,985, 148)-11-(4-(1-(H & F 2" )-1H-9|2}E-3-9)-2,6-H &7 2.2 )-16,16, 16-E2]| 5 F &
Z-9-8| =5 A]-15, 15-1 M & -8~ (4-((6-(9-M 2 -3-5 A7, 9-H o AHH A F 2 [3.3. 1] = c-7-<) ] 2] -3-<d ) °l| E]
DlE)-3,6,13-E] $4-5-(1,1, 1-ES &7 2-2-vd X 2 9-2-%)-2-5A}-4,7, 11, 12-H| E gfop 3l AL d] 2E-
14-d)7FEnH ol E (44).

7k 12, P4, 2 S2.
NS (ESD) m/z 1130.0 [M+H]

1H NMR (400 MHz, H§F2-d4) 6§ 8.18 (d, J = 2.3 Hz, 1H), 8.10 (d, J = 9.3 Hz, 1H), 8.01 (d, J = 2.7 Hz,
1H), 7.58 (dd, J = 9.2, 2.6 Hz, 1H), 7.44 (t, J = 59.7 Hz, 1H), 7.36 (d, J = 8.2 Hz, 2H), 7.23 (d, J =
7.8 Hz, 2H), 7.12 (d, J = 8.0 Hz, 2H), 7.09 - 7.00 (m, 1H), 6.85 (d, J = 2.8 Hz, 1H), 6.78 (d, J = 8.9
Hz, 1H), 6.72 (d, J = 10.0 Hz, 1H), 4.35 (d, J = 9.9 Hz, 1H), 4.21 (d, J = 9.9 Hz, 1H), 4.13 - 3.94
(m, 5H), 3.85 (d, J = 13.2 Hz, 1H), 3.71 - 3.63 (m, 3H), 3.60 (s, 3H), 3.57 (s, 3H), 3.51 (s, 2H),
3.10 (s, 3H), 2.88 - 2.73 (m, 3H), 2.73 - 2.64 (m, 1H), 1.07 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.93
(s, 30).
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)OL HoQ o H
~oN N\:/K,N.N NTO\
H O = H o]
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SNTNTDY
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o
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HE ((55,8S,95,145)-11-(4-(1-A| 22X 2L -1H-T 2}&-3-9)-2,6- U EF 224 2 )-16,16,16-EB| EF 2L 2-9-
S| == A]-15, 15-0 W] & -8-(4-((6-( (1R, 4R)-5- (A &t-3-2 )2, 5-T] o} A A EF 2 [2.2. 1] P &-2- ) 9 2| I -3-
A)oEld ) A)-3,6,13-E8] & 4-5-(1,1,1-E8| ZF . 2-2-HE T2 3-2-U )-2-%A}-4,7, 11, 12-H| E&}o} = 3]
ALE|ZE-14-9 ) 7} 2L o E (45).

Z=2HA: 12, P13, 2 S6.
MS (ESI) m/z 1130.0 [M+H] .

I NMR (400 MHz, ™gr&-d4) & 8.16 (d, J = 2.2 Hz, 1), 8.10 (d, J = 9.3 Hz, 1H), 7.65 - 7.55 (m, 2H),
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[1300]
[1301]

[1302]

[1303]
[1304]

[1305]

[1306]
[1307]

[1308]

S=50ol 10-2547909

7.30 - 7.19 (m, 4H), 7.12 (d, J = 8.0 Hz, 2H), 7.08 (d, J = 10.0 Hz, 1H), 6.72 (d, J = 9.9 Hz, 1H),
6.58 (d, J =8.8 Hz, 1), 6.55 (d, J = 2.4 Hz, 1H), 4.96 (s, 1H), 4.86 (dd, J = 8.3, 6.4 Hz, 1), 4.61
(dd, J = 8.5, 4.6 Hz, 1H), 4.56 - 4.44 (m, 2H), 4.42 (s, 1H), 4.35 (d, J = 9.8 Hz, 1), 4.22 (d, J =
10.0 Hz, 1H), 4.08 - 3.98 (m, 2H), 3.83 (d, J = 13.2 Hz, 1H), 3.73 - 3.61 (m, 4H), 3.59 (s, 3H), 3.57
(s, 3H), 2.85 - 2.72 (m, 2H), 2.72 - 2.62 (m, 1H), 2.24 (s, 2H), 1.07 (s, 3H), 1.06 - 0.94 (m, 10H),
0.93 (s, 3H).

<
N
=N yF
F F
rEF
oH | &
% H H
\Oki(N\/k/N
Y Ny~
H o = H o}
F TF
)

g ((55,108,118,149)-8-(4-(1-(2,2-H ZFF . 2o &) -1H-9 &} E-3-Y)-2,6-H T F 2 =2 ¥ )-16,16, 16-E2| &
FQ2-10-3] =5 A-15,15-H W& -11-(4-((6- (8- (ZF M &-3-Y )-3,8-T] o} AIH| A EF 2 [3.2. 1] & E-3- ) 9] 2] el -
3-A)lEl )M A )-3,6,13-E&] & 4-5-(1,1,1-EE| ZF e 2-2-ve T2 3-2-U)-2-%A}-4,7,8, 12-E| E}o}x} 9
ALEIRE-14-9) 7E 2L o] E - (46).

Z7H: 12, P10, 2 S3.
NS (EST) m/z 1169.4 [MHI]

' NMR (400 MHz, ®wl&t&-d4) § 8.30 (d, J = 2.3 Hz, 1H), 8.19 (d, J = 9.3 Hz, 1H), 7.74 (d, J = 2.4 Hz,
1), 7.70 (dd, J = 8.9, 2.3 Hz, 1H), 7.38 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 7.9 Hz, 2H), 7.22 (d, J
8.0 Hz, 2H), 7.19 - 7.12 (m, 1H), 6.86 (d, J = 8.9 Hz, 1H), 6.81 (d, J = 9.9 Hz, 1H), 6.74 (d, J = 2.5
Hz, 1H), 6.22 (tt, J = 55.5, 4.2 Hz, 1H), 4.97 (t, J = 7.6 Hz, 3H), 4.80 (dd, J = 8.2, 5.0 Hz, 2H)
4.60 (td, J = 14.2, 3.9 Hz, 2H), 4.44 (d, J = 9.9 Hz, 1H), 4.36 (d, J = 13.6 Hz, 2H), 4.31 (d, J

10.0 Hz, 1H), 4.19 - 4.10 (m, 4H), 3.93 (d, J = 13.2 Hz, 1H), 3.77 - 3.71 (m, 2H), 3.69 (s, 3H), 3.66
(s, 3H), 3.37 (d, J = 13.8 Hz, 2H), 2.96 - 2.69 (m, 4H), 2.29 - 2.16 (m, 2H), 2.16 - 2.03 (m, 2H),
1.17 (s, 8H), 1.14 (s, 3H), 1.11 (s, 3H), 1.03 (s, 3H).

F

AAldl 47

wE  ((55,8S,9S,145)-11-(4-(1-(t) Z2F 9. 2 & )-1H-9 &} Z-3-9)-2,6-T| ZF 9. 2w 4 )-16,16, I6cEF ZF L.
2-9-3| == A|-15, 15-t] W &l -8-(4-((6- (8- (A g-3-)-3,8-L] oAU A & 2 [3.2.1]

e-3-¢d)-1,5-2gHeEd
-2-e)o )Ml A )-3,6,13-Eg 2 4-5-(1,1, -Eg|ZF o 2 2-yEd T2 9-2-¢ )-2-

Q'.
©A}-4,7,11,12-6] Eg}o}
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[1309]

[1310]

[1311]

[1312]
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[1317]

SS=S0ol 10-2547909

AFSIALH ZE-14- ) 7FE 0L O] E - (47).

F20A: 12, P4, 2 31
MS (ESI) m/z 1206.3 [M+H] .

'HNR (400 MHz, "%b&-d4) & 8.23 (d, J = 9.4 Hz, 1), 8.16 - 8.10 (m, 2H), 8.09 (d, J = 8.7 Hz, 1H),
7.77 (d, ] = 8.7 Hz, WD, 7.54 (t, J = 59.5 Hz, 1), 7.52 (d, J = 9.6 Hz, 1H), 7.50 - 7.43 (m, 4i),
7.30 (d, J = 8.0 Hz, 2H), 7.22 - 7.13 (m, 1), 6.95 (d, J = 2.8 Hz, 1), 6.85 (d, J = 10.0 Hz, 1H),
4.99 (t, J =7.6Hz, 2H), 4.84 (dd, J = 8.3, 5.0 Hz, 2H), 4.65 (d, J = 14.1 Hz, 2H), 4.45 (d, J = 9.9
Hz, 1), 4.31 (d, J = 9.9 Hz, 1), 4.27 - 4.11 (m, 40, 3.95 (d, J = 13.2 Hz, 1), 3.84 - 3.74 (m,
1H), 3.71 (s, 3H), 3.67 (s, 3, 2.99 - 2.83 (m, 3), 2.83 - 2.74 (m, 1), 2.30 - 2.19 (m, 2H), 2.17 -
2.06 (m, 20), 1.17 (s, 30), 1.15 (s, 31), 1.12 (s, 3H0), 1.04 (s, 3M).

L
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3-(5-((4-((25,39)-4-(1-(4-(1-("v) B2 F 2 =& )-1H-¥ 2} £-3-9)-2,6-0 ZF 22 2 )-2-((5)-4,4,4-EB| &
FQR-2-((MEA7I2 R ) o} =)-3, 3-Y e el = ) 3| =2t A] d ) -3-3| =F A -2-((S)4,4,4-EZ| ZF Q= -2-
(HEAFF2R D)ol )-3 3-tiWd R etolu L) ReE)#Hd) oEd) v g el-2-9 )-8 & -8 (24| gk-3-9 )-3, 8-
ol AN A Z2[3.2.1] 2 E-8-F (48).

Z74: 12, P4, 2 54 2 S55.
MS (ESI) m/z 1169.4 [M+H]

HONR (400 Mz, WE-S-d4) § 8.21 (d, J = 2.5 Hz, 1), 8.10 (d, J = 9.4 Hz, 1), 8.01 (d, J = 2.7 Hz,
M), 7.64 - 7.57 (m, 1H), 7.44 (t, J = 60.3 Hz, 1H), 7.36 (d, J = 8.2 Hz, 2H), 7.23 (d, J = 7.9 Hz,
oH), 7.13 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 9.8 Hz, 1), 6.85 (d, J = 2.8 Hz, 1H), 6.73 (d, J = 10.6
Hz, 1H), 6.70 (d, J = 9.0 Hz, 1H), 5.55 - 5.45 (m, 1H), 5.00 - 4.83 (m, 4H), 4.35 (d, J = 9.9 Hz, 1H),
4.21 (d, J = 10.0 Hz, 1H), 4.14 (s, 2H), 4.12 - 3.94 (m, 4H), 3.85 (d, J = 13.2 Hz, 1H), 3.71 - 3.62
(m, 2H), 3.59 (d, J = 1.2 Hz, 3H), 3.57 (d, J = 1.5 Hz, 3H), 3.50 (d, J = 2.0 Hz, 1H), 3.46 (s, 3H),
2.88 - 2.73 (m, 30), 2.73 - 2.63 (n, 1H), 2.49 - 2.38 (m, 1.50), 2.28 (d, J = 11.3 Hz, 0.5H), 2.20 -
2.05 (m, 20), 1.06 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.93 (s, 3H).
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[1318]
[1319]

[1320]

[1321]

[1322]

[1323]

[1324]
[1325]

[1326]

[1327]

[1328]

SS50dl 10-2547909

L
/N F
_N
cFg F
H F
H O O H

AAlel 49
W ((55,85,98,149)-11-(4-(1- (T FF- 2 2l &) -11-9) 2} %-3-90)-2,6- U 7 2. 241 4)-16,16, 16-E] 72
2-9-3] =5 4]-15, 15- 1] ol & -8-(4-((4-( (1R, 59) -8~ (L A ¥h-3-21)-3, 8- opApu] A| 2 2 [3.2. 1] S ¥h-3- )-6-

(8- (SAIE-3-)-3,8-T] o} A A| 2 2 [3.2. 1] 5 E-3-¢)-1,3,5-Egfopxl-2-A) o Bl d )l A )-3,6, 13-E 2] &4
5-(1,1,1-E 8] ZF 90 2-2- & = 2 9-2-9)-2-A1-4,7, 11, 12-F Egfol AL - 14-9) b 2w} o] £ (49).
kA 12, P4, 2 S32.
MS (ESI) m/z 1323.4 [M+H]'.

HONWR (400 MHz, ®€h&-dd) & 8.20 (d, J = 9.4 Hz, 1H), 8.11 (d, J = 2.7 Hz, 1H), 7.53 (t, J = 59.6
Hz, 1H), 7.50 - 7.40 (m, 4H), 7.20 - 7.11 (m, 1H), 6.94 (d, J = 2.8 Hz, 1H), 6.75 (d, J = 9.7 Hz, 1H),
5.00 - 4.91 (m, 4H), 4.83 - 4.68 (m, 4H), 4.54 - 4.39 (m, 3H), 4.33 - 4.27 (m, 1H), 4.21 - 4.04 (m,

6H), 3.94 (d, J = 13.1 Hz, 1H), 3.71 (s, 3H), 3.66 (s, 3H), 3.51 - 3.39 (m, 5H), 3.00 - 2.72 (m, 4H),
2.37 - 2.11 (m, 4H), 2.03 - 1.84 (m, 4H), 1.16 (s, 3H), 1.13 (s, 3H), 1.10 (s, 3H), 1.03 (s, 3H).

F

/ N)\F
=N

o)

b F
Wl F
oY H ¢l g
~o?y N\;)\,N.N N O~
H 2 H 0
NG

e

N
N
To

A A 50

e ((5S,85,95,149)-11-(4-(1-(H ZF L2 e )-11-9 2} &-3-9)-2,6-1| ZF 2 24 )-16,16, 16-EF ZF 2
2-0-3] =5 A]-15,15-T) W " -8-(4-((5- (8- (M et-3-)-3, 8-l o} AR A F 2 [3.2. 1] & 8-3- ) 9] 2}l -2-< ) 9]
Eld)dA)-3,6,13-EF4-5-(1,1, 1-EZ ZF Q0 2-2-HE T 2 #-2-U)-2-ZA}-4,7 11, 12-H] E2}o}zx} sl AL g 7h-
14-4)7F21H o] E (50).

Z7HA0 12, P4, 2§33,

MS (ESI) m/z 1156.5 [M+H] .
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[1329]

[1330]
[1331]

[1332]

[1333]

[1334]

[1335]

[1336]
[1337]

[1338]

SE506 10-2547909

HONMR (400 MHz, Weh-2-d4) & 8.34 (d, J = 1.3 Hz, 1H), 8.25 (s, 1H), 8.16 (d, J = 9.3 Hz, 1H), 8.10
(d, J =2.7 Hz, M), 7.53 (t, J =59.4 Hz, 1H), 7.45 (d, J = 8.3 Hz, 2H), 7.40 (d, J = 8.0 Hz, 2H),
7.26 (d, J = 8.0 Hz, 2H), 6.93 (d, J = 2.8 Hz, 1H), 4.97 (t, J = 7.6 Hz, 2H), 4.82 - 4.76 (m, 2H),
4.47 - 4.36 (m, 3H), 4.30 (d, J = 9.9 Hz, 1H), 4.23 - 4.10 (m, 4H), 3.95 (d, J = 12.9 Hz, 1H), 3.78 -
3.72 (m, 1), 3.69 (s, 3H), 3.66 (s, 3H), 3.46 (d, J = 14.0 Hz, 3H), 2.96 - 2.71 (m, 4H), 2.27 - 2.20
(m, 1), 2.14 - 2.02 (m, 2H), 1.16 (s, 3H), 1.14 (s, 30, 1.11 (s, 3H), 1.03 (s, 3H).

e
/N F
=N
cFe F
Wl F
0 H O 0O H
\UkN N\:/KVN.N NTO\
H O < H 0
FIE
S F
N p |
SNTNTNM N0
(N
A Ao 51

el ((5S,85,9S,149)-11-(4-(1-(HEF .= H 9 )-1H-9] ¢}5-3-%)-2,6-T = F 2. =1l 2 )-16,16, 16-E2| &7 2
2-8-(4-((6-((R)-AAts| =29 ehA 1= [2, 1-c ] [1,4] $AF -8 (1) -2 ) I 2 D -3-< ) o Bl ) Wl A ) -9-3| =5 A] -
15,15-C] W] ©-3,6,13-E 2] & 2:-5-(1,1,1-E2) £ 0 2 -2-w & 2 2 -2-9)-2-SA}-4,7, 11, 12-E] E2}o} 2} slA}
Hizk-14-)7k=np| o] E (51).

FA: 12, P4, 9 S8,

MS (BSD) m/z 1129.4 D],

HONWR (400 MHz, W¥&-dd) & 8.24 - 8.15 (m, 1H), 8.08 (d, J = 9.4 Hz, 1H), 8.01 (d, J = 2.7 Hz, 1H),
7.61 (dd, J = 8.8, 2.3 Hz, 1), 7.44 (t, J = 59.7 Hz, 1), 7.36 (d, J = 8.2 Hz, 20), 7.24 (d, J = 8.0
Hz, 20), 7.13 (d, J = 8.1 Hz, 2H), 6.89 - 6.79 (m, 2H), 4.60 — 4.44 (m, 1), 4.34 (s, 1), 4.25 - 4.18
(m, 1), 4.11 - 3.98 (m, 4H), 3.85 (d, J = 13.2 Hz, 1), 3.76 (t, J = 12.6 Hz, 1D, 3.68 - 3.62 (m,
), 3.60 (s, 3H), 3.57 (s, 3H), 3.54 - 3.35 (m, 2H), 2.85 - 2.74 (m, 4H), 2.73 - 2.64 (m, 1), 1.07
(s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.93 (s, 3).

A Al 52

(9aR)-8-(5-((4-((25,35)-4-(1-(4-(1-(H & F e 2 &)-1l-9] 2}E-3-)-2, 6~ = F L2l )-2-((S)-4,4,4-
EZ R 2-2-((MEA7I2ZH YY) ol 2)-3 3-T] & e ) 8| = b2 ) -3-8| =2 A]-2-((9)—4,4,4-EF] ZF
L 2-2-((MEA7FE R )opn] e )-3, 3-trd F-Bopn| =) 5= )3 d) - ol e d) v 2] d-2-%) 58| = = -5H-v] 2]
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[1339]

[1340]

[1341]
[1342]

[1343]

[1344]

[1345]

[1346]

[1347]
[1348]

SE=506 10-2547909

b

[2,1-c][1,4]2A17 5-2X= (52). CH N (1 mL) 3 51 (17 mg, 0.02 mmol)e] &Moo 3-Z 22 2A|H*%
o Wk v, HPLCOl 98l AAlste] 528 53}

Flr

77%, 3.9 mg, 0.02 mmol)S F7}8tx, EFES 5

(
o

¥

NS (EST) m/z 1146.1 [M+I]

' NIR (400 MHz, ™&-&-d4) & 8.38 - 8.23 (m, 1H), 8.17 - 8.06 (m, 2H), 7.99 - 7.88 (m, OH), 7.73
7.65 (m, 1H), 7.59 - 7.40 (m, 3H), 7.33 (d, J = 7.9 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 7.10 (d, J
10.2 Hz, 1H), 6.98 - 6.91 (m, 2H), 6.77 (d, J = 10.1 Hz, 1H), 4.59 (d, J = 14.5 Hz, 1H), 4.41 (dd, J
21.3, 12.0 Hz, 2H), 4.28 (dd, J = 17.0, 11.1 Hz, 2H), 4.14 (d, J = 12.9 Hz, 2H), 4.10 - 3.87 (m, 6H),
3.67 (d, J = 10.5 Hz, 8H), 3.26 - 3.12 (m, 1H), 3.00 - 2.73 (m, 4H), 2.02 (s, 2H), 1.24 - 1.10 (m,
10H), 1.02 (s, 3H).

A Al 53

h=y

1el ((5S,8S,9S,145)-11-(2,6-YZF 2. 2-4- (3] &) v -2-d )l & )-9-3| ==A]-15, 15-] W & -8-(4-((6-(8—(
EH-3-¢)-3, 8- oA A E 2 [3.2. 1] Fe-3-¢) F 2 d-3-d) ol el d )l 4 )-3,6,13-E&] &4-5-(1,1, I-EE| &
$2-90-mE X 2 §-9-91)-2-2}-4 7, 11, 12-H E o} A ALE| 7H-14- ) 7} 2 H}H o] E (53).

]
il
=
5

=704 13, P28, 2 S3.
NS (ESD) m/z 1062.4 [M+H] .

' NMR (400 MHz, wIgkE&-d4) & 8.64 (d, J = 4.9 Hz, 1H), 8.30 (d, J = 2.2 Hz, 1H), 8.15 (d, J = 9.3 Hz,
1), 7.91 (s, 2H), 7.70 (dd, J = 8.7, 2.3 Hz, 1H), 7.60 (d, J = 8.5 Hz, 2H), 7.33 (d, J = 7.8 Hz, 2H),
7.22 (d, J = 8.0 Hz, 2H), 6.86 (d, J = 8.9 Hz, 1H), 6.77 (d, J = 10.5 Hz, 1H), 4.96 (t, J = 7.6 Hz,
2H), 4.82 - 4.76 (m, 4H), 4.40 (dd, J = 33.8, 12.0 Hz, 3H), 4.16 (d, J = 12.1 Hz, 4H), 4.00 (d, J =
138.3 Hz, 1H), 3.79 - 3.60 (m, 9H), 3.37 (d, J = 14.0 Hz, 3H), 2.95 - 2.77 (m, 4H), 2.22 (s, 2H), 2.08
(d, J =8.7Hz, 2H), 1.13 (d, J = 11.3 Hz, 6H), 0.86 (s, 10H).

F
F. \N§<
F NooF
FOLF
H. F
0
0 H 0
\OJLN N\_/'\,N. \n,o\
H o = o
N3
|\
NN

AAd 54
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[1349]

[1350]

[1351]

[1352]
[1353]

[1354]

[1355]

[1356]

[1357]

[1358]

S=506 10-2547909

4—(5—((4—((25,35)—4—(1—(4—(1—(E1% 2HE)-1H-9g%£-3-9)-2,6-UZF o 2l d )-2-((S)-4,4,4-E8] =
—EF.CLE—Z—((UHE—?/\WPEE%)O}Ul‘:—)— - 1 AR e e ) 8] B A ) =38 B 5 A -2-((S)-4,4 4-ES S F 2.2 -2~
((MEA 7L 2R D)ol =)-3 3-tWE R etoln ) ReE)Hd) oeld) v d-2-2)-1-(S A e-3-d) 9 A d 1-

SAE (54). A SEHE M4E ﬂf}f}% 5291 ol diall A el e, ey diglel] 1128 o] &5t
Azt

NS (ESI) m/z 1145.9 [M+H]

I NMR (400 MHz, "l€-&-d4) & 8.31 (d, J = 2.2 Hz, 1H), 8.19 - 8.05 (m, 2H), 7.77 - 7.59 (m, 2H), 7.59
- 7.51 (m, 1H), 7.44 (d, J = 8.2 Hz, 2H), 7.39 - 7.30 (m, 3H), 7.22 (d, J = 8.0 Hz, 2H), 7.09 (d, J =
10.0 Hz, 1H), 7.01 - 6.88 (m, 2H), 6.77 (d, J = 9.9 Hz, 1H), 5.14 - 5.00 (m, 3H), 4.94 (dd, J =

6.7 Hz, 2H), 4.47 (dd, J = 25.9, 10.4 Hz, 3H), 4.37 - 4.24 (m, 1H), 4.14 (d, J = 13.0 Hz, 2H), 3.95
(d, J =13.2 Hz, 1H), 3.87 - 3.57 (m, 14H), 2.98 - 2.67 (m, 4H), 1.25 - 1.06 (m, 10H), 1.02 (s, 3H).

g
/NF
=N
FFE F _
H
o H O O H
\OJLN N\:/'\/N.N NyO~
H o < H o)
FTF
~ F
N /I
SNTONTYN0
LN
A Aldl 55

e ((55,85,95,149)-11-(4-(1-(H EF L 2 e )-1-9]2}E-3-9)-2,6-H = F 2 =21 )-16,16,16-E2| &7
Z-8-(4-((6-((S)-FA3| =23 g A 1= [2, 1-c] [1,4] A -8 (1) - ¥ 2] -3- ) o ] ) !l ) -9-3] =5 A] -
15,15-9w€-3,6,13-E2]| & 2-5-(1,1,1-Ed EF o 2-2-Wd T2 3-2-9)-2-5A}-4,7,11, 12-H| E&}o} 2} H A}
HIZE-14-<d) 7k = npH| o] = (55).

Z7b: 12, P4, 2 S9.
NS (EST) m/z 1129.9 [MHI]

' NMR (400 MHz, ™gr&-d4) & 8.21 (dd, J = 2.2, 0.8 Hz, 1H), 8.01 (d, J = 2.7 Hz, 1), 7.61 (dd, J =
8.9, 2.3 Hz, 1H), 7.44 (t, J =59.6 Hz, 1H), 7.36 (d, J = 8.3 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.13
(d, J = 8.1Hz, 2H), 6.90 - 6.83 (m, 2H), 4.60 - 4.44 (m, 1H), 4.34 (s, 1H), 4.21 (s, 1H), 4.14 - 3.98
(m, 4H), 3.85 (d, J = 13.1 Hz, 1H), 3.76 (t, J = 12.6 Hz, 1H), 3.67 - 3.62 (m, 1H), 3.60 (s, 3H), 3.57
(s, 3H), 3.54 - 3.35 (m, 2H), 2.88 - 2.73 (m, 4H), 2.73 - 2.66 (m, 1H), 1.07 (s, 3H), 1.05 (s, 3H),
1.02 (s, 3H), 0.93 (s, 3H).
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[1359]

[1360]

[1361]

[1362]

[1363]

[1364]
[1365]

[1366]

[1367]

[1368]

[1369]

SS90l 10-2547909

A 56

wE  ((5S,8S,9S,145)-16,16,16-E ZSF 9 2 -9-3| =2 A]-15, 15-T] W & -8- (4-((6- (8- (A E-3-< )-3,8-T] o} =}
HIAIZFZ2([3.2.1]1%6-3-2) g d-3-) o gld )& )-3,6,13-Ed] & A-11-(4-(F g d-2-2Hwld)-5-(1,1,1-E
YZ20 Z2-2-me T2 H-2-9)-2-2A}-4 7 11, 12-H Eg}o} A AL H| 71-14-Y ) 712 H}H| o] E (56).

A 12, P30, B S3.
MS (ESI) m/z 1081.3 [M+H] .

H MR (400 Mz, WEHe-d4) § 8.75 (d, J = 5.6 Hz, 1H), 8.41 (t, J = 8.0 Hz, 1H). 8.36 - 8.25 (m, 1H),
8.20 (d, ] = 8.2 Hz, 1H), 8.09 (d, J = 9.5 Hz, 1H), 7.88 (d, J = 8.0 Hz, 2H), 7.81 (t, J = 6.6 Hz,
M), 7.74 - 7.63 (m, 3H), 7.33 (d, J = 7.9 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.18 (d, J = 9.9 Hz,
1), 6.86 (d, J = 8.9 Hz, 1H), 6.81 (d, J = 9.8 Hz, 1H), 4.96 (dd, J = 8.1, 7.1 Hz, 2H), 4.81 (dd, J =
8.2, 5.0 Hz, 2H), 4.44 - 4.30 (m, 3H), 4.24 (d, J = 9.6 Hz, 1H), 4.16 (s, 2H), 4.08 (d, J = 13.6 Hz,
M), 3.99 (d, J = 13.4 Hz, 1), 3.76 (s, 1H), 3.68 (s, 3H), 3.56 (s, 3H), 3.38 (d, J = 13.7 Hz, 2H),
2.98 - 2.72 (m, 3H). 2.27 - 2.16 (m, 2H). 2.12 - 2.03 (m, 21), 1.12 (s, 3H), 1.10 (s, 3H), 1.04 (s,

3H), 0.84 (s, 3H). F NMR (377 MHz, Weh-S-d4) § -77.36, -77.68, —77.89.

H O H (o]
FTF
F
o
N
5
AN 57
we ((5S,8S,9S,149)-11-(4-(6, 7-v] 3| =2 -4H-9 2} £ & [5,1-c][1,4] A -2-Y)-2  6-T] EF o 2wl 4 )-

16,16,16-E 2] =5 9 &-9-3] = A -15,15-T] W] -8~ (4-((6-(8- (5 A §H-3-2)-3,8-T] ob L H| A Z 2 [3.2. 1] & -
3-) I d-3-2)el el )M H)-3,6,13-E&] §4-5-(1,1,1-E& EF 0 Z-2-W L X 2 3-2-)-2-FA}-
4,7,11,12-H Egfopat AL E| xE-14-9 ) 7k 2 ukE| o] E (57) .

FHA: 12, P27, 9 S3.
MS (ESI) m/z 1161.4 [M+H] .

HNR (400 MHz, "%b&-d4) & 8.29 (d, J = 2.3 Hz, 1H), 8.18 (d, J = 9.3 Hz, 1H), 7.70 (dd, J = 8.9,
2.3 Hz, 1), 7.42 - 7.31 (m, 4H), 7.22 (d, J = 8.1 Hz, 2H), 7.17 (d, J = 9.9 Hz, 1H), 6.86 (d, J = 8.9
Hz, 1), 6.81 (d, J = 9.9 Hz, 1H), 6.48 (s, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.85 (s, 2H), 4.81 (dd, J =
8.3, 5.0 Hz, 2H), 4.47 - 4.39 (m, 1), 4.35 (d, J = 14.5 Hz, 2H), 4.33 - 4.26 (m, 1H), 4.22 - 4.07 (m,
o), 3.93 (d, J = 13.3 Hz, 1H), 3.69 (s, 3H), 3.67 (s, 3H), 3.44 - 3.35 (m, 2H), 2.96 - 2.71 (m, 4H),
2.27 - 2.17 (m, 2H), 2.08 (d, J = 8.6 Hz, 2H), 1.17 (s, 3H), 1.15 (s, 30), 1.11 (s, 3H), 1.02 (s, 3H).

“F NMR (377 MHz, WEFS-d4) § -77.40, -77.74, -77.92, -115.37.
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[1370]
[1371]

[1372]

[1373]

[1374]

[1375]

[1376]
[1377]

[1378]

[1379]

[1380]

SS50dl 10-2547909

%
yNF
_N
rEF F E
H
o) H O O H
\OJLN N\:}\,NN N\n,O\
H O = H o)
FTF
< F
A /|
NN
N
o
Ao 58

wE'l  ((55,85,95,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥] 2} &-3-9)-2,6-t] 2 F 2 22 )-16,16,16-ET ZF 2
2-9-3| = FA]-15, 15-U ™ & -8-(4-((6-(8-(Z M &-3-Y)-3,8-T] o} AH| A F 2 [3.2. 1] F&-3-A) ¥ & -3-< ) o]
gHu)wd)-3,6,13-Ed24-5-(1,1,1-E8| ZF 0 2-2-wed T 2 7-2-U )-2-2A}-4 7 11, 12-H E g}o} 2} & AL v 71—
14-4)7t2nhH o] E (58) (GS-PI1).

Z7HA): 12, P4, 2 S3.
NS (EST) m/z 1155.6 [M+H] .

H ONMR (400 MHz, WEFS-d4) & 8.29 (dd, J = 2.3, 0.7 Hz, 1H), 8.18 (d, J = 9.3 Hz, 1H), 8.11 (d, J =
2.7 Hz, 1H), 7.72 - 7.68 (m, 1H), 7.54 (d, J = 59.9 Hz, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.33 (d, J
8.0 Hz, 2H), 7.22 (d, J = 8.2 Hz, 2H), 7.15 (d, J = 10.0 Hz, 1H), 6.94 (d, J = 2.7 Hz, 1H), 6.86 (d, J
8.9 Hz, 1H), 6.81 (d, J = 9.9 Hz, 1H), 4.99 - 4.92 (m, 2H), 4.84 - 4.77 (m, 2H), 4.44 (d, J = 9.9
Hz, 1H), 4.40 - 4.26 (m, 3H), 4.22 - 4.09 (m, 4H), 3.94 (d, J = 13.2 Hz, 1H), 3.78 - 3.70 (m, 2H),
3.69 (s, 3H), 3.66 (s, 3H), 3.38 (d, J = 13.9 Hz, 2H), 2.95 - 2.70 (m, 4H), 2.30 - 2.15 (m, 2H), 2.15
- 2.03 (m, 2H), 1.16 (s, 3H), 1.14 (s, 3H0), 1.11 (s, 3H), 1.03 (s, 3H). F NVR (377 MHz, ™€r-S-d4)
§ -77.40, -77.73, -77.90, -96.95 (dd, J = 59.9, 19.6 Hz), -114.92.

e
p

A A 59

e ((5S,85,95,149)-11-(4-(1-(H EF L2 e )-11- 2} &-4-4)-2,6-T| ZF 2 2w 4 )-16,16, 16-EF ZF 2
2-0-3] =5 A]-15,15-T) W " -8-(4-((6-(3- (M e-3-U)-3,6-T] o} AR A ZF 2 [3. 1. 1] A eh-6- ) 9] 2| d-3-< ) 9]
Ed)wA)-3,6,13-E8] 54-5-(1,1, 1-Eg&F L 2-2-E 22 9-2-9)-2-FA-4,7, 11, 12-H| Ec}op A} S AL e 21—
14-) 72 utH o] E (59).

74 12, P7, 2 S34.

MS (ESI) m/z 1141.6 [M+H] .
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[1381]

[1382]
[1383]

[1384]

[1385]

[1386]

[1387]

[1388]

S=506 10-2547909

' NMR (400 MHz, ®l&k&-d4) § 8.54 (d, J = 0.8 Hz, 1H), 8.37 - 8.24 (m, 1H), 8.18 (d, J = 9.3 Hz, 1H),
8.13 (s, 1H), 7.79 (dd, J = 8.6, 2.2 Hz, 1H), 7.51 (t, J = 59.7 Hz, 1H), 7.34 (d, J = 8.2 Hz, 2H),
7.29 - 7.20 (m, 4H), 7.18 (d, J = 9.8 Hz, 1H), 6.82 (d, J = 9.8 Hz, 1H), 6.73 (d, J = 8.7 Hz, 1H),
4.77 (¢, J = 7.6 Hz, 2H), 4.62 (d, J = 6.3 Hz, 2H), 4.53 (dd, J = 8.3, 5.1 Hz, 2H), 4.49 - 4.41 (m,
1), 4.37 - 4.29 (m, 1H), 4.27 - 4.07 (m, 3H), 3.93 (d, J = 13.2 Hz, 1H), 3.69 (s, 3H), 3.68 - 3.61
(m, 4H), 3.00 (dt, J =10.2, 6.3 Hz, 1H), 2.94 - 2.72 (m, 4H), 2.09 - 1.98 (m, 1H), 1.17 (s, 3H), 1.15

(s, 3H), 1.12 (s, 3H), 1.03 (s, 3H). 'F NMR (377 MHz, Wl€-&-d4) & -77.39, -77.71, -77.96, -96.87
(d, J = 59.7 Hz), -115.01.

F
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H F
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~o™N N\:/k,N.N N\n,O\
H O = H o]
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x F
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o
A4l 60

wg  ((5S,85,9S,149)-11-(4-(1- (1 EF- .2 & )-11-¥| 2} &F-4-Y)-2,6-1| ZF 2. =4 )-16,16,16-ET ZF &
2-9-3|=FA]-15,15-T W & -8-(4-((6-(6-(F A eF-3-2)-3,6-C]o}AHH A E 2 [3.1. 1] &F-3-A) I -3- ) o]
gd)wlz)-3,6,13-E8]242-5-(1,1,1-Eg8| ZF Q. 2-2-Ed X 2 7-2-U)-2-2A}-4, 7,11, 12-H| Eg}o} xR} &AL -
14-4) 7m0l E (60).
Z7H4: 12, P7, 2 SA.
MS (ESI) m/z 1141.3 [M+H] .
HONMR (400 MHz, ™€F2-d4) § 8.54 (d, J = 0.7 Hz, 1H), 8.37 - 8.29 (m, 1H). 8.17 (d, J = 9.4 Hz, 1H),
8.13 (s, 1H), 7.74 (dd, J = 8.9, 2.3 Hz, 1H), 7.51 (t, J = 59.7 Hz, 1H), 7.34 (d, J = 7.9 Hz, 2H),
7.24 (dd, ] = 12.7, 8.2 Hz, 4H), 7.18 (d, ] = 10.1 Hz, 1H), 6.84 - 6.76 (m, 2H). 5.08 - 4.93 (m, 2H),
4.65 - 4.56 (m, 2H), 4.50 — 4.41 (m, 1H), 4.39 - 4.27 (m, 1H), 4.21 - 4.03 (n, 3H), 3.93 (d, J = 13.2
Hz, 1H), 3.78 - 3.68 (m, 4H), 3.67 (s, 3H). 2.95 - 2.73 (m, 4H), 2.11 (d, J = 11.1 Hz, 1H), 1.17 (s,
3H), 1.15 (s, 3H), 1.12 (s, 3H), 1.03 (s, 3H). F NMR (377 MHz, Wl€-&-d4) & —-77.39, -77.72, -77.93,
~96.87 (d, J = 59.7 Hz), -115.02

F
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pF
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[1389]

[1390]

[1391]

[1392]

[1393]

[1394]
[1395]

[1396]

[1397]

[1398]

SS50dl 10-2547909

Ao 61

wE'l  ((55,85,9S,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥2}E-4-Y)-2,6-t] 2 F 2 22 )-16,16,16-ET ZF 2
2-9-8] =5 A]-15, 15- T Wl d-8-(4-((2- (8- (S A EF-3-2) -3, 8-T] op A A S 2 [3. 2. 1] S &-3-) ] 2| v 1 -5-4 )
JdE ) A)-3,6,13-EF & A-5-(1,1, -EFZF L2 2-wEd T2 3}-2-9)-2-2A}-4,7,11,12-E| Eg}o} x}- S AL H)
ZH-14-Y) 72 vhH o] E (61).

=74 12, P7, 2 97,

MS (ESI) m/z 1156.9 [M+H] .

H ONMR (400 MHz, WEFS-d4) & 8.54 (d, J = 0.7 Hz, 1H), 8.53 (s, 2H), 8.18 (d, J = 9.2 Hz, 1H), 8.13
(s, ), 7.51 (t, J = 59.7 Hz, 1H), 7.34 (d, J = 8.2 Hz, 2H), 7.24 (t, J = 8.1 Hz, 4H), 7.18 (d, J =
9.9 Hz, 1H), 6.82 (d, J = 9.9 Hz, 1H), 5.00 - 4.92 (m, 2H), 4.84 - 4.77 (m, 2H), 4.44 (d, J = 9.9 Hz,
1H), 4.31 (d, J = 10.0 Hz, 1H), 4.21 - 4.07 (m, 3H), 3.79 - 3.70 (m, 1H), 3.69 (s, 3H), 3.66 (s, 3H),
3.52 - 3.41 (m, 2H), 2.96 - 2.66 (m, 4H), 2.21 (d, J = 11.2 Hz, 2H), 1.99 (d, J = 9.1 Hz, 2H), 1.17
(s, 3H), 1.14 (s, 3H), 1.11 (s, 3H), 1.03 (s, 3H). F NMR (377 MHz, ®|¥k&-dd) § -77.39, -77.72,
-77.86, -96.87 (d, J = 59.7 Hz), -115.03.

.
N F
L
FEF F -
H
j’\ o o H
~o°N N\;/K,N.N N\n,O\
H O = H o]
FTF
< F
S /|
N NG
N
o
A Ao 62

HE ((5S,8S,95,149)-11-(4-(1-(H & F 229 E)-1H-T] &E-4-¢4)-2,6- ZF L 2 H ) -8-(4-((6-(1,5-H e
~7-(S A EF-3-2)-9-2 -3, 7-to}AH A F 2[3.3. 1] = -3-2) F g el -3-2) o ¥ d )Ml 2 )-16,16, 16-E B ZF &
2-9-8|=FA]-15,15-1WE¥-3,6,13-E8] S 42-5-(1,1,1-Eg| ZF o 2 -2-We X 2 9-2-9)-2-8A}-4, 7,11, 12-

B Egfol A dIALH 7-14-Y ) 7L EnbE| o] E (62) F=7HAl: 12, P7, 2 S37.

MS (ESD) m/z 1229.3 [M+1]'.

MR (400 Mz, ME-2-d4) § 8.54 (d, J = 0.8 Hz, 1H), 8.27 (d, J = 2.2 Hz, 1), 8.17 (d, J = 9.3 Hz,
), 8.12 (s, 1H), 7.98 - 7.88 (m, 1H), 7.58 (t, J = 59.7 Hz, 1H), 7.38 - 7.33 (m, 2H), 7.25 (dd, J
8.2, 5.8 Hz, 4H), 7.18 (d, J = 9.9 Hz, 1), 6.80 (d, J = 9.9 Hz, 1H), 4.83 - 4.75 (m, 1), 4.65 (d, J
= 13.5 Hz, 2H), 4.54 (t, J = 6.8 Hz, 2H), 4.43 (d, J = 9.7 Hz, 1H), 4.35 - 4.16 (m, 3H), 4.13 (t, J
11.3 Hz, 2H), 4.02 (d, J = 12.4 Hz, OH), 3.93 (d, J = 13.1 Hz, 1H), 3.72 (d, J = 10.4 Hz, 2H), 3.69
(d, J = 2.1 Hz, 3H), 3.66 (s, 3H), 3.53 - 3.44 (m, 1H), 2.99 - 2.71 (m, 4H), 2.47 (d, J = 11.6 Hz,

9H), 1.17 (s, 4H). 1.14 (s, 3H). 1.11 (s, 4H), 1.07 (s, 5H). 1.03 (s, 3H). F NMR (377 MHz, v|g+e-
d4) & -77.38, -77.71 (d, J = 5.6 Hz), -77.97, -96.87 (d, J = 59.7 Hz), -115.02.
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[1399]
[1400]

[1401]

[1402]

[1403]

[1404]

[1405]
[1406]
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SE505 10-2547909

F
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=~/ F
rEE
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H O H 0
FITF
s F
S /I
SNTON
N
o
A Al 63

e ((55,85,95,149)-11-(4-(1- () EF 2. 2 v &) - 1H-9] 2}&-4-) W 2 )-16,16, 16-E ZF 22 -9-3] =5 A| -
15,15-T] w2 -8-(4-((6-(8- (S A &-3-%)-3, 8-t o} AR A 22 [3.2. 1] 5 T-3-2) I 2] A -3-L ) ol Bl ) il A ) -
3,6,13-E8]&2-5-(1,1, -E EF Q. 2 -2-WE L2 3-2-U)-2-5A}-4,7, 11, 12-H| Edtolx} Al g 2k-14-L ) 7H 2
upE| o] E (63).

Z7b4: 12, P9, 2 S3.
NS (EST) m/z 1119.9 [M+I]

' NMR (400 MHz, #lek&-d4) § 8.38 (s, 1H), 8.29 (d, J = 2.3 Hz, 1H), 8.09 (d, J = 9.7 Hz, 1H), 8.06
(s, ), 7.69 (dd, J = 8.9, 2.3 Hz, 1H), 7.54 (d, J = 8.1 Hz, 2H), 7.48 (t, J =59.9 Hz, 1H), 7.41 (d,
J =81Hz, 20), 7.33 (d, J = 7.8 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 7.14 (d, J = 9.6 Hz, 1H), 6.86
(d, J =89 Hz, 1H), 6.76 (d, J = 9.8 Hz, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.81 (dd, J = 8.3, 5.1 Hz,
2H), 4.45 - 4.31 (m, 3H), 4.25 (d, J = 9.6 Hz, 1H), 4.15 (s, 3H), 3.98 (d, J = 13.2 Hz, 1H), 3.86 (d,
J =13.0 Hz, 1H), 3.74 (d, J = 8.3 Hz, 1H), 3.68 (s, 3H), 3.60 (s, 3H), 3.37 (d, J = 13.9 Hz, 2H),
2.95 - 2.67 (m, 4H), 2.30 - 2.19 (m, 2H), 2.07 (d, J = 8.6 Hz, 2H), 1.12 (s, 3H), 1.09 (s, 3H), 1.01

(s, 3H), 0.85 (s, 30). 'F NMR (376 MHz, W€h&-d4) & -77.41, -77.66, -77.73, -96.57 (d, J = 59.9
Hz).

O 7,

/
AAd 64
= ((55,8S,95,148)-5-(tert-F2)-11-(4-(5,6-0) ZF 9 29 g U-3-2U)-2 6-T] ZF 0 2 W 24 )-9-3| == A]-
15,15-t) M €l-3,6,13-E 8] % 2 -8-(4-((6-(8-((S)-Bl Eg}s| 2 Eg-2-7t2 1 d)-3 ,8-T] o} AHH| A &2 [3.2. 1]
E-3-2) 32| u-3-2d) o g d )il A )-2-2A}-4 7,11, 12-H Eg}o} A} AL | 71-14-L ) 7 EvtH| o] E (64) . =7r
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[1408]

[1409]

[1410]
[1411]

[1412]

[1413]

[1414]

[1415]

[1416]

S=5061 10-2547909

A 18,

pue)

3-YEFF22-5-(4,4,5,5-HEZHE-1,3,2-tSFAI L E&-2-) I 2] d |
NS (ESI) m/z 1086.21 [M+H] .

MR (400 Mz, MEFe-d4) § 8.28 (t. J = 1.9 Hz, 1H), 8.24 - 8.06 (m. 2H). 7.79 (q. J = 8.3 Hz, 2I).
7.42 - 7.14 (n, TH), 6.99 (t. J = 10.5 Hz, 1H), 4.80 - 4.65 (m, 3H), 4.25 - 3.84 (m, 10H), 3.77 - 3.58
(m, 9H), 3.19 (t. J = 12.3 Hz, 1H), 3.02 - 2.75 (m, 6H), 2.31 - 1.76 (m, 4H), 0.87 (d. J = 27.6 Hz.
20H) .

L
NN F
—
FEF F -
H
o) H O O H
\GkN N\:/'\,N.N NTD\
H O < H o)
FTF
S F
S /|
NN
N
TH
A4l 65

e ((5S,85,95,149)-11-(4-(1-(H EF L2 e )-11- 2} &-4-4)-2,6-T| ZF 2 2w )-16,16, 16-EF ZF 2
2-0-3] =5 A]-15, 15~ W " -8-(4-((6-(7-(Z M e-3-U)-3, 7-t] o} AR A F 2 [3.3. 1] = F-3-<) 9] 2 W -3-< ) 9]
Eld)dA)-3,6,13-EFS42-5-(1,1, 1-E8 EF Q0 2-2-WE T 2 #-2-U)-2-ZA}-4,7 11, 12-H] E2}o}zx} sl AL g 7h-
14-4)7F21lHo]| E (65).

Z2HA 12, P7, 2 S41.
MS (ESI) m/z 1169.8 [M+H] .

HONMR (400 MHz, W¥H&-d4) & 8.53 (s, 1), 8.38 (s, 1), 8.14 (d, J = 9.5 Hz, 1), 8.12 (s, 1H), 7.78
(d, J = 9.5 Hz, H), 7.58 (t, J =59.7 Hz, 1H), 7.35 (d, J = 7.2 Hz, 2H), 7.24 (¢, J = 7.8 Hz, 4H),
7.14 (d, J = 9.8 Hz, 1), 7.01 (d, J = 8.9 Hz, 1), 6.79 (d, J = 10.0 Hz, 1H), 4.79 (t, J = 7.8 Hz,
2H), 4.50 - 4.24 (m, 5H), 4.19 - 4.05 (m, 2H), 3.93 (d, J = 13.2 Hz, 1H), 3.79 - 3.63 (m, 9H), 3.14
(d, J = 12.3 Hz, 2H), 3.00 - 2.72 (m, 4H), 2.46 (s, 2H), 2.13 - 1.92 (m, 2H), 1.17 (s, 3H), 1.15 (s,
31), 1.12 (s, 3H), 1.03 (s, 30). F NWR (376 MHz, ®¥k&-d4) & -77.36, -77.70, -77.78, -96.88 (d, J
= 59.8 Hz), -115.01.
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[1417]

[1418]

[1419]

[1420]

[1421]

[1422]
[1423]

[1424]

[1425]

[1426]

[1427]

S=50l 10-2547909

A 66

wE'l  ((55,85,9S,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥2}E-4-Y)-2,6-t] 2 F 2 22 )-16,16,16-ET ZF 2
®-9-3] =5 A]-15,15-t] | " -3,6, 13- E 2] 5 4-8-(4-((6-(7-(3] 2] I -2-¢)-3, 7-T] o} AHH| A Z &= [3.3. 1] = -3
o) H-3-) el )l A )-5-(1,1, 1-Eg| EF 2 -2-WE L 2 9-2-9 ) -2-A}-4,7, 11, 12-H| E2folx} ) AL v 1
-14-¢)7t2ulH o] E (66).

=704 12, P7, 2 S40.

+

MS (ESI) m/z 1190.7 [M+H]

I NMR (400 MHz, ™&-&-d4) & 8.52 (d, J = 0.7 Hz, 1H), 8.17 - 8.09 (m, 2H), 7.98 (d, J
7.81 (ddd, J =9.1, 7.0, 1.8 Hz, 1H), 7.76 (ddd, J = 6.4, 1.8, 0.7 Hz, 1H), 7.57 (dd, J
1), 7.50 (t, J =59.7 Hz, 1H), 7.30 (d, J = 7.9 Hz, 2H), 7.26 - 7.18 (m, 5H), 7.13 (d, J = 9.9 Hz,
1H), 6.93 (d, J = 9.3 Hz, 1H), 6.79 (t, J = 6.7 Hz, 1H), 4.50 (d, J = 13.3 Hz, 2H), 4.46 - 4.38 (m,
1), 4.24 (d, J = 13.1 Hz, 2H), 4.20 - 4.05 (m, 2H), 3.93 (d, J = 13.1 Hz, 1H), 3.77 - 3.67 (m, 5H),
3.66 (s, 3H), 3.58 - 3.46 (m, 2H), 3.38 (d, J = 13.3 Hz, 2H), 2.96 - 2.71 (m, 4H), 2.35 (s, 2H), 2.14

(t. ] =3.2Hz, 2H), 1.17 (s, 3H), 1.15 (s, 3H), 1.12 (s, 3H), 1.03 (s, 3H). F NVR (376 MHz, vgho-
d4) & —-77.34, -77.66, -77.97, -96.87 (d, J = 59.6 Hz), -115.00 (d, J = 8.7 Hz).

2.2 Hz, 1H),
9.2, 2.3 Hz,

L
N F
—
rEr  F
H £
)OL H o o H
~o™N N\__/'\,N.N N\n,O\
H O < B o)
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s F
N /I
SNTON
NTO
A Ao 67

'l ((5S,8S5,95,145)-8-(4-((6-(7-oFAE -3, 7-T] o} Ao A S 2 [3.3. 1] . h-3-% ) 9] 2] I -3- ) ol Bl ) wll A )-11-
(4-(1-(dEF e 2We)-1-9]&E-4-9)-2,6-T EF 224 )-16,16, 16-ET EF 2L 2-9-3| =5 A]-15,15-t] W &
-3,6,13-E8] & 2-5-(1,1,1-E ZF 0 2 -2-w g X 2 9-2-9 )-2-LA}-4,7, 11, 12-H E g} o}z A ] 7H-14-4 ) 7}
2ol E (67).

Z=2HA: 12, P7, 2 S39.
MS (ESI) m/z 1155.9 [M+H] .

HONR (400 MHz, WEb2-d4) & 8.44 (s, 1H), 8.07 (d, J = 9.5 Hz, 1), 8.03 (s, 1H), 7.9 (d, J = 2.3
Hz, 1), 7.75 (d, J = 9.4 Hz, 1H), 7.49 (t, J = 59.7 Hz, 1H), 7.26 (d, J = 7.9 Hz, 2H), 7.20 - 7.03
(m, 5H), 6.72 (d, J = 10.2 Hz, 1H), 4.61 (d, J = 13.5 Hz, 1H), 4.38 - 4.20 (m, 3H), 4.24 - 4.17 (m,
1H), 4.04 (dt, J = 29.4, 13.9 Hz, 5H), 3.83 (d, J = 13.1 Hz, 1H), 3.66 - 3.61 (m, 1H), 3.59 (s, 3H),
3.57 (s, 3H), 3.44 - 3.26 (m, 4H), 2.87 - 2.62 (m, 6H), 2.11 (s, 3H), 1.95 (s, 3H), 1.80 (s, 3H), 1.08
(s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.94 (s, 3H). F NMR (377 Miz, Wl©r&-dd) & -77.38, ~77.70,
~77.88 (TFA 1), -96.88 (d, J = 59.8 Hz), -115.02.
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wEl ((5S,85,9S,145)-8-(4-((6-(8-LAF-3-0}AH| A &2 [3.2.1] 2 EF-3-2) 2 -3-) o gl d )l & )-11-(4-(1-
(JZF o z2HE)-1H-18£-4-9)-2,6-tZF 2 22 )-16,16,16-EF ZF 2 2 -9-3| == A|-15, 15-t] v & -
3.6.13-E8] 9 2-5-(1,1,1-Ee] 220 2 2-v] & = 2 9-2-21)-2-2A}-4 7 11, 12-H| E 2fo} 2} AL ] 7h-14-2) ) 7} =
Hh| o] £ (68) .

Z2HA: 12, P7, 2 S43.
NS (ESI) m/z 1100.8[M+H]

HONMR (400 MHz, MEF2-d4) § 8.44 (s, 1H), 8.11 - 8.04 (m, 2H), 8.03 (s, 1), 7.73 (d. J = 9.4 Hz.
M), 7.41 (t, J = 59.8 Hz, 1H), 7.26 (d, J = 7.2 Hz, 3H), 7.15 (t, J = 7.6 Hz, 5H), 6.94 (d, J = 9.2
Hz, TH), 4.47 - 4.38 (m, 2H), 4.37 - 4.30 (n, 1H), 4.24 - 4.18 (n, 1H), 4.12 - 3.96 (m, 2H), 3.84 (d,
J=13.1 Hz, 1H), 3.72 (d, J = 12.2 Hz, 2H), 3.66 - 3.61 (m, 1), 3.59 (s, 3H), 3.57 (s, 3H), 3.18 -
3.12 (m, 2H), 2.86 - 2.63 (m, 5H), 1.97 - 1.85 (m, 2H), 1.81 - 1.73 (m, 2H), 1.08 (s, 3H), 1.05 (s,
3H), 1.02 (s, 3H), 0.94 (s, 30). F NWR (377 MHz, Wl€-S-d4) & -77.38, -77.70, -77.94, -96.88 (d, J
= 59.7 Hz), -115.02.

A 69

e ((5S,85,95,149)-11-(4-(1-(H EF L2 e )-11- 2} &-4-Y)-2,6-T| ZF 2 2w 4 )-16,16, 16-EF ZF 2
2-9-3| =5 A]-15,15- 0] W & -8~ (4-((4-(7-W & -6-52-5,6,7,8-H E&3| = & oWt} 2 [1,2-a] 9] 231 -2-2 ) 7]
Do)l A )-3,6,13-E]S42-5-(1,1,1-Eg| ZF 0 2-2-W Y X 2 3-2-9)-2-5A}-4 7,11, 12-H E g}o} =} &l
ALE|ZE-14-9) 7} 2L o] E (69).

=74 12, P7, 2 S5,

MS (ESI) m/z 1137.9 [M+H] .
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[1439]

[1440]

[1441]

[1442]

[1443]

[1444]

[1445]

[1446]

[1447]

SE=506 10-2547909

HNWR (400 MHz, "§H2-d4) & 8.44 (s, 1H), 8.09 (d, J = 9.4 Hz, 1H), 8.03 (s, 1H), 7.73 (s, 1), 7.63
(d, J = 8.3 Hz, 2H), 7.51 (d, J = 8.3 Hz, 2H), 7.41 (d, J = 59.7 Hz, 1H), 7.32 - 7.25 (m, 2H), 7.16
(dd, J = 8.3, 3.3 Hz, 41), 7.09 (d, J = 9.9 Hz, 1H), 6.71 (d, J = 10.0 Hz, 1H), 4.39 - 4.30 (m, 1H),
4.30 - 4.17 (m, 1), 4.11 - 3.97 (m, 20), 3.84 (d, J = 13.2 Hz, 1), 3.68 - 3.62 (m, 1), 3.61 (s,
3H), 3.57 (s, 3H), 3.08 (s, 30), 2.82 (d, J = 7.9 Hz, 2H), 2.78 - 2.61 (m, 2H), 1.08 (s, 3H), 1.05 (s,
3H), 1.02 (s, 3H), 0.94 (s, 3H). F NWR (377 Miz, ®§k&-d4) & -77.39, ~77.70, ~77.82, -96.87 (d, J
= 59.7 Hz), -115.00.
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H O < H 0
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He ((55,85,95,145)-11-(4-(1-(H EF L2 &) -1H-T & &-4-¢)-2,6-1 ZF 224 H)-16,16,16-E| EF 2
2-9-3|=FA]-15,15-Y W& -8-(4-((6-(8- (W& &3 d)-3,8-TI oA A F 2 [3.2. 1] S E-3- ) 3 2|l -3- ) 9]
Eld)wld)-3,6,13-E8]&4-5-(1,1,1-Eg|ZF 0 2-2-H e T 2 -2-)-2-2A}-4 7,11, 12-H E g}o} A S A H 7=
14-) 7128k o] E (70).

2~

=
[©)

-

A0 12, P7, 2 S38.
NS (EST) m/z 1177.4 [M+I]'

H ONMR (400 MHz, WEFS-d4) & 8.54 (s, 1H), 8.20 (d, J = 2.2 Hz, 1H), 8.12 (s, 1), 7.73 (d, J = 9.4
Hz, 1H), 7.50 (d, J = 59.7 Hz, 1H), 7.33 (d, J = 7.9 Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 7.22 (d, J =
8.0 Hz, 2H), 6.91 (d, J = 9.1 Hz, 1H), 4.43 (s, 1H), 4.39 (s, 2H), 4.30 (s, 1H), 4.18 - 4.01 (m, 4H),
3.93 (d, J = 13.1 Hz, 1H), 3.76 - 3.70 (m, 1H), 3.69 (s, 3H), 3.66 (s, 3H), 3.21 (d, J = 11.9 Hz, 2H),
3.04 (s, 3H), 2.95 - 2.70 (m, 4H), 2.12 - 1.99 (m, 2H), 1.86 (t, J = 7.0 Hz, 2H), 1.17 (s, 4H), 1.14
(s, 30). 1.11 (s, 3H), 1.03 (s, 3H). F NVR (377 MHz, W€+2-d4) § -77.40 (d, J = 5.6 Hz), -77.71,
~77.90, -96.88 (d, J = 59.7 Hz), -115.01.

F
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[1448]

[1449]

[1450]

[1451]

[1452]
[1453]

[1454]

[1455]

[1456]

[1457]

SS90l 10-2547909

w'l  ((55,85,9S,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥] 2}E-4-Y)-2,6-t] 2 F 2 22 )-16,16,16-ET ZF 2
2-9-3|=FA]-15, 15-1 W & -8-(4-((6-(8- (S A §-3-9)-3,8-TJ o} AU Al E 2 [3.2. 1] & 8-3-¢) ] g d-3-2 ) 9]
Hu)wd)-3,6,13-Ed24-5-(1,1,-E8| ZF 0 2-2-wed T 2 7-2- )-2-2A}-4 7 11, 12-H Eg}o} 2} & AL b 71—
14-¢)7FEvHol E (71).
=74 12, P7, 2 S3.

NS (EST) m/z 1155.6 [M+H] .

HONMR (400 Mz, ¥EFS-d4) & 8.45 (s, 1H). 8.24 - 8.18 (m, 1H), 8.08 (d. J = 9.3 Hz, 1H), 8.03 (d,
= 0.7 Hz, 1H), 7.65 - 7.52 (m, 3H), 7.50 - 7.43 (m, 1H), 7.41 (d, J = 59.7 Hz, 1H), 7.23 (d, J = 7.
Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 7.13 (d, J = 8.1 Hz, 2H), 6.77 (d, J = 8.9 Hz, 1H), 6.71 (d, J
10.0 Hz, 1H), 4.87 (t, J = 7.6 Hz, 2H), 4.71 (dd, J = 8.2, 5.0 Hz, 2H), 4.34 (d, J = 9.9 Hz, 1H), 4.26
(d, J =13.8 Hz, 2H), 4.21 (d, J = 10.0 Hz, 1H), 4.11 - 3.97 (m, 5H), 3.83 (d, J = 13.2 Hz, 1H), 3.66
- 3.61 (m, 1H), 3.59 (s, 3H), 3.57 (s, 3H), 3.28 (d, J = 13.9 Hz, 2H), 2.85 - 2.63 (m, 4H), 2.19 -
2.09 (m, 2H), 2.02 - 1.95 (m, 2H), 1.08 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.94 (s, 3H). F NI
(377 MHz, #¥+2-d4) & -77.40, -77.72, -96.87 (d, J = 59.7 Hz), -115.02.

O

F

/ N)\F
ZN
rEFOF
H F
o) H O O H
\O)LN N\;/'\/NN NTO\
H O = H 0
\
A y |
el
N.?:o
A A e 72

wWE  ((5S,85,95,145)-11-(4-(1- (Y & F . 2 & )-11-¥] &} £-3-9)-2,6-H ZF 2. 2wl d )-9-3| = =A]-15,15-1]
W el-8-(4-((6-(8-(ME%XY)-3,8-t o} AR AN S 2[3.2.1]2E-3-2) g d-3-2) o el d ) sl 4 )-3,6,13-E 2]
L2-5-(1,1,1"-E8|Z2 29 2 -2- e L 2 3-2-9)-2-2A}-4,7, 11, 12-H E &0} A AN A} H| 7H-14- ) T E v} o] E
(72).

Z7HA): 13, P4, 2 S$38.
NS (EST) m/z 1123.8 [MHI] .

HONMR (400 MHz, ™Ehe-d4) & 8.24 - 8.14 (m, 2H), 8.10 (d, J = 2.7 Hz, 1H), 7.80 (dd, J = 9.2, 2.3
Hz, 1H), 7.53 (t, J = 59.9 Hz, 1H), 7.44 (d, J = 8.2 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.28 - 7.18
(m, 2H), 7.01 (d, J = 9.2 Hz, 1H), 6.93 (d, J = 2.7 Hz, 1H), 6.80 (d, J = 9.9 Hz, 1H), 4.47 - 4.38 (m,
3H), 4.17 - 4.07 (m, 2H), 4.04 (dd, J = 12.3, 2.4 Hz, 2H), 3.96 (d, J = 13.1 Hz, 1H), 3.77 - 3.72 (m,
2H), 3.69 (s, 3H), 3.65 (s, 3H), 3.27 (dd, J = 12.1, 2.5 Hz, 2H), 3.04 (s, 3H), 2.97 - 2.71 (m, 4H),
2.13 - 2.04 (m, 2H), 1.90 - 1.81 (m, 2H), 1.14 (s, 3H), 1.11 (s, 3H), 0.86 (s, 9H). F NMR (377 MHz,
WEL-d4) § -77.32, -77.93, -96.91 (dd, J = 59.9, 15.2 Hz), -114.77.
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[1458]
[1459]

[1460]

[1461]
[1462]

[1463]

[1464]
[1465]

[1466]

[1467]

[1468]

S=50ol 10-2547909

X
/N F
=N
F
FEF .
H
)OL H O O H
~o™N N\;)\,N‘N N O
H O < H o}
X
S /l
SNON
N
o
A Ao 73

W' ((5S,85,95,149)-11-(4-(1-(H &F 2 ")~ 1H-9] 2}&-3-¢)-2,6-H =S F 2 =W & )-9-3| =5 A]-15, 15-1
W -8-(4-((6-(8-(FAE-3-Y)-3,8-T oA A S 2 [3.2. 1] FE-3-L) T 2l d-3-L) o E] ) H)-3,6,13-E 2]
2-5-(1,1, I-EEF L 2 -2-WH L2 3-2-U)-2-5AF-4,7, 11, 12- B Egfol A A | ZH-14-< ) 7h = mpw| o] E
(73).

Z7HA: 13, P4, 2 S3.

MS (ESI) m/z 1102.2 [M+H] .

HNR (400 MHz, "I¥b&-d4) & 8.29 (d, J = 2.2 Hz, 1), 8.17 (d, J = 9.4 Hz, 1H), 8.10 (d, J = 2.7 Hz,
H), 7.71 (dd, J = 8.8, 2.3 Hz, 1), 7.53 (d, J = 59.8 Hz, 1H), 7.44 (d, J = 8.3 Hz, 2H), 7.33 (d, J =
7.9 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.93 (d, J = 2.8 Hz, 1H), 6.91 - 6.84 (m, 1), 4.96 (dd, J =
8.2, 7.0 Hz, 2H), 4.83 (dd, J = 8.2, 5.1 Hz, 2H), 4.61 - 4.49 (m, 1H), 4.43 (s, 1H), 4.40 - 4.29 (m,
2H), 4.19 - 4.04 (m, 4H), 3.97 (d, J = 13.1 Hz, 1H), 3.81 - 3.72 (m, 2H), 3.69 (s, 3H), 3.65 (s, 3H),
3.41 (dd, J = 14.2, 1.7 Hz, 2H), 2.99 - 2.70 (m, 4H), 2.32 - 2.18 (m, 2H), 2.13 - 1.9 (m, 21), 1.14
(s, 3), 1.11 (s, 30, 0.86 (s, 9H). F NMR (377 Miz, ®|@&-d4) & -77.35, -78.05 (TFA ¥=1), -96.93
(dd, J = 59.7, 14.5 Hz), -114.79.

7N\
=N
cl
FEF
H F
o) H O O H
\Oli‘/N\_/'\,N.N N\n,O\
H O = H 0
FITF
x F
N / |
N
o
AAld 74
we ((5S,85,95,149)-11-(2-2 2 2-6-2F 2 2 -4-(J & d-2-I)uld)-16,16, 16-E]| ZF L Z-9-3| =F 2] -

)_

15,15~ W & -8-(4-((6- (8- (M| &-3-Y)-3,8-Cl o} AR A F 2 [3.2. 1] SE-3-4) T g -3-L ) ol E] )il &
3,6,13-E8]€42-5-(1,1,-Ed)Z2 0 2-2-WE X2 9#-2-2)-2-A}-4,7, 11, 12-H E&lo} xR} SA} H] 7+-14-2U ) 7} =
uh o] E (74).

=704 12, P26, 2 S3.

MS (ESI) m/z 1133.4 [M+H] .
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[1469]

[1470]
[1471]

[1472]

[1473]

[1474]

[1475]

[1476]

[1477]

SE=506 10-2547909

' NMR (400 MHz, "l&t&-d4) § 8.71 (d, J = 5.2 Hz, 1H), 8.35 - 8.27 (m, 1H), 8.19 - 8.11 (m, 2H), 8.03
(d, J = 8.0 Hz, 1H), 7.88 (s, 1H), 7.70 (dd, J = 8.9, 2.3 Hz, 1H), 7.69 - 7.64 (m, 1H), 7.63 - 7.57
(m, 1H), 7.33 (d, J = 7.9 Hz, 2H), 7.23 (d, J = 7.9 Hz, 2H), 6.87 (dd, J = 9.0, 0.8 Hz, 1H), 4.96 (dd,
J=8.2,7.1Hz, 2H), 4.82 (dd, J = 8.2, 5.1 Hz, 2H), 4.59 - 4.51 (m, 1H), 4.45 - 4.41 (m, 1H), 4.39 -
4.24 (m, 5H), 4.20 - 4.11 (m, 4H), 4.05 (d, J = 12.7 Hz, 1H), 3.82 - 3.73 (m, 2H), 3.69 (s, 3H), 3.63
(s, 3H), 3.44 - 3.36 (m, 2H), 2.92 (t, J = 9.0 Hz, 3H), 2.81 (dd, J = 12.6, 9.5 Hz, 1H), 2.30 - 2.18

(m, 20), 2.12 - 2.04 (m, 2H), 1.14 (s, 6H), 1.12 (s, 3H), 1.00 (s, 30). F NMR (377 MHz, w|E+&-dd)
§ -77.30, -77.68, -78.09 (TFA ¥]=1), -112.80.

N
V<
S
F
FEF
F
)OL H OH O H
~o™N N\:/K,N.N Nm,o\
H o = H o)
FIF
X F
S I\
N N
N
o
A A e 75

wel  ((58,85,95,149)-11-(4-(5-A F 2L 2F-1,3,4-Fo}r]o}E£-2-YU)-2 6-T|ZF o 2H 4 )-16,16,16-E2]| ZF
L 2-9-3| EEA]-15,15-T | E -8-(4-((6-(8- (A E-3-¢)-3,8-T o} AR A 2 [3.2. 1] S &-3-d) T 2 d-3-4)

B )Ml A)-3,6,13-E&] 52-5-(1,1, 1-E| &7 2-2-mE X2 9-2-9)-2-5AF-4,7, 11, 12-H| E koA S At
7-14-d) k=Rt o] E (75).

A 12, Py, R S3.

MS (ESI) m/z 1163.9 [M+H] .

HONIR (400 MHz, WI¥be-d4) & 8.32 - 8.26 (m, 1H), 8.12 (d, J = 9.4 Hz, 1H), 7.70 (dd, J = 8.8, 2.3
Hz, 1H), 7.51 (d, J = 7.5 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 7.12 (d, J =
9.8 Hz, 1H), 6.86 (d, J = 8.9 Hz, 1H), 6.77 (d, J = 9.9 Hz, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.79 (s,
1H), 4.43 (d, J = 9.8 Hz, 1H), 4.35 (d, J = 14.0 Hz, 2H), 4.28 (d, J = 10.0 Hz, 1H), 4.17 (s, 5H),
3.97 (d, J = 13.2 Hz, 1H), 3.74 (d, J = 13.6 Hz, 1H), 3.69 (s, 3H), 3.67 (s, 3H), 3.38 (d, J = 13.9
Hz, 2H), 3.02 - 2.84 (m, 3H), 2.82 - 2.74 (m, 1H), 2.53 (td, J = 8.6, 4.3 Hz, 1H), 2.27 - 2.18 (m,
2H), 2.08 (d, J = 8.6 Hz, 2H), 1.35 - 1.30 (m, 2H), 1.27 (d, J = 16.2 Hz, OH), 1.20 - 1.13 (m, 9H),

1.12 (s, 3H), 1.03 (s, 3H). F NMR (376 Miz, W€h-&-d4) § -77.31, —77.67, -77.82, -113.25.
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[1478]

[1479]

[1480]

[1481]

[1482]
[1483]

[1484]

[1485]

[1486]

[1487]

SS90l 10-2547909

wlel  ((5S,8S,9S,148)-11-(4-(5-A| F 2 X 2 H-1, 3, 4-Elo}r]o}ZH-2-U)-2,6-T| ZF Q2 2wl & )-9-3| =& A]-15, 15-
Y E-8-(4-((6-(8-(SAF-3-Y)-3,8-T ol A A 2 2 [3.2. 1] FE-3-U) F 2P -3-d) o el )4l 4 )-3,6,13-E
25 4-5-(1,1, 1-Eg EF 2 2-2-mE T2 3-2-U)-2-FAL-4,7, 11, 12-H Egfop A} A 114~ ) 7F 2 v o] E
(76).

FXHA 13, Py, 2 S3.

MS (ESD) m/z 1110.1 W],

HONR (400 MHz, ®l€-&-d4) & 8.32 - 8.27 (m, 1), 8.13 (d, J = 9.2 Hz, 1), 7.70 (dd, J = 8.7, 2.3
Hz, 1), 7.51 (d, J = 7.5 Hz, 21), 7.33 (d, J = 7.9 Hz, 21), 7.22 (d, J = 8.0 Hz, 21), 6.86 (d, J =
8.9 Hz, 1), 6.78 (s, OH), 4.96 (t, J = 7.6 Hz, 2H), 4.79 (s, 1H), 4.54 (s, 1H), 4.43 (d, J = 6.3 Hz,
H), 4.35 (d, J = 13.9 Hz, 2H), 4.15 (s, 5H), 3.99 (d, J = 13.1 Hz, 1H), 3.74 (s, 1H), 3.69 (s, 4H),
3.65 (s, 3H), 3.38 (d, J = 13.9 Hz, 20), 3.34 (s, 1), 3.00 - 2.75 (m, 2H), 2.51 (dg, J = 8.5, 4.9,
4.3 Hz, 1), 2.27 - 2.18 (m, 2H), 2.08 (d, J = 8.6 Hz, 2H), 1.36 - 1.30 (m, 2H), 1.19 - 1.13 (m, 6H),

1.12 (s, 3H), 0.85 (s, 10H). F NMR (376 MHz, W€h-&-d4) & -77.28, -77.92, -113.11.

F
NAN%F

H o
A A~
N’r\@
N
o
AN 77
we ((55,85,95,149)-11-(4-(1- (0] Z2F 2. 2H g ) -1H-o| v t}Z£-4-U )-2,6-U ZF 2. 2wl 2 )-9-3| == 2] -

15,15-0 M2 -8-(4-((6-(8- (S A €-3-% ) -3, 8-H oA A S 2 [3.2. 1] 5 E-3-2) ¥ 2| -3-< ) ol E] ) Wil ) -
3,6,13-E8]&4-5-(1,1, -E EF 2 -2-md T2 9-2-2)-2-%A}-4,7, 11, 12-B| Eg}o} A S A | 2F-14- ) 7H 2
upHlo] E (77).

kA 13, P1, 2 S3.

NS (ESI) m/z 1102.0 [M+]1".

HONMR (400 MHz, Wgb&-d4) § 8.30 (d, J = 2.1 Hz, 1), 8.15 (s, 1), 8.00 (s, 1H), 7.74 - 7.66 (m,
), 7.57 (s, 1), 7.42 (s, OH), 7.39 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 7.8 Hz, 2H), 7.21 (d, J = 8.0
Hz, 3H), 6.86 (d, J = 8.9 Hz, 1H), 4.97 (t, J = 7.6 Hz, 3H), 4.80 (d, J = 5.2 Hz, 1), 4.43 (d, J =
9.8 Hz, 1), 4.35 (d, J = 14.1 Hz, 2H), 4.19 - 4.08 (m, 5H), 3.96 (d, J = 13.2 Hz, 1H), 3.76 (s, 1H),
3.69 (s, 4H), 3.65 (s, 3H), 3.38 (d, J = 13.9 Hz, 3H), 2.90 (d, J = 8.1 Hz, 2H), 2.81 (s, 1H), 2.22
(s, 21), 2.08 (d, J = 8.7 Hz, 20), 1.13 (d, J = 14.1 Hz, 8H), 0.86 (s, 12l). F NMR (376 Milz, vleh-e-
d4) & -77.36, -77.93, -94.99 (d, J = 60.0 Hz), -115.00
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[1488]
[1489]

[1490]

[1491]
[1492]

[1493]

[1494]
[1495]

[1496]

[1497]

[1498]

SS50dl 10-2547909

7\
=N
F
FEF
F
)ci H OH 0 H
~o™N N\:)\,N.N N\n,O\
H 0o = H 0
FTF
x F
S |\
NN
N
o
A 78

wWEl  ((5S,85,95,149)-11-(2,6-HZF 2 2-4-(J 2 d-2-9)dH A )-16, 16, 16-EB| ZF 2 Z-9-3| == A]-15, 15-T]
W2 -8-(4-((2-" 2 -6-(8- (S M e-3-9)-3, 8-l o} A ZF 2 [3.2. 1] 5 5-3-) ¥ g -3-) ol ¥ d )l A ) -
3,6,13-E&] 2 4-5-(1,1,1-Eg|ZF e 2 -2-med T2 9-2-9)-2-2 A4, 7 11, 12-H E gfo}A A H 71-14-Y ) 7} =
HlHlo] E (78).

TA 12, P28, B S45.
MS (ESI) m/z 1131.0 [M+H] .

H MR (400 Mz, WEHS-d4) § 8.65 (d, J = 5.0 Hz, 1H), 8.14 (d, J = 9.3 Hz, 1H). 7.98 - 7.85 (m, 2H),
7.61 (t, ] = 8.1 Hz, 3H), 7.47 - 7.38 (m, 1H), 7.33 (d, ] = 7.8 Hz, 3H), 7.22 (d, J = 8.0 Hz, 2H),
7.09 (d, ] = 9.9 Hz, 1H), 6.77 (d, J = 9.8 Hz, 1H), 6.67 (d, J = 8.7 Hz, 1H), 4.96 (t, J = 7.6 Hz,
OH), 4.42 (dd, J = 25.4, 11.7 Hz, 2H), 4.33 - 4.27 (m, 1H), 4.22 - 4.10 (m, 4H), 3.98 (d, J = 13.0 Hz,
), 3.73 (s, 1H), 3.68 (s, 4H), 3.63 (s, 3H), 3.35 (d, J = 14.0 Hz, 2H), 2.97 - 2.86 (m, 3H), 2.84 -
2.75 (m, 1), 2.56 (s, 4H). 2.25 - 2.16 (m, 2H), 2.13 - 2.01 (m, 2H). 1.28 (d. J = 8.8 Hz, OH), 1.16

2.7 Hz, 7TH), 1.13 (s, 4H), 1.03 (s, 3H). F MR (376 MHz, wWlE-S-d4) § -77.35, -77.68,

d, J =
-114.72.
F
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wE  ((5S5,8S,95,145)-11-(4-(1-(t] EF . 2w g )-1H-o]n|t}ZFH-4-Y)-2,6-t] ZF o 2w 4 )-16,16,16-EF ZF
L 2-9-3| =5 A]-15,15-Y W 2 -8-(4-((6- (8- (A &-3-<Y )-3,8-T ol AH A Z 2 [3.2. 1| S &-3-¢) F 2 d-3-9)

eI )W E)-3,6,13-Ex]2A-5-(1,]1,1-EgZF o 2-2-v& L2 7-2-9 )-2-2A}-4,7, 11, 12-E| E&}o} A} A}
ZH-14-4)7FE2vH o] E (79).

Z7HA): 12, P1, 2 83,

+

MS (ESI) m/z 1156.0 [M+H]
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[1499]

[1500]
[1501]

[1502]

[1503]

[1504]

[1505]

S=S0ol 10-2547909

' NMR (400 MHz, ®&-&-d4) & 8.32 - 8.28 (m, 1H), 8.15 (d, J = 1.2 Hz, 1H), 8.13 (s, OH), 8.00 (d, J
1.3 Hz, 1H), 7.73 (s, OH), 7.70 (dd, J = 8.8, 2.3 Hz, 1H), 7.58 (s, 1H), 7.43 (s, OH), 7.39 (d, J
A4 Hz, 2H), 7.33 (d, J = 7.8 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 7.12 (d, J = 9.8 Hz, 1H), 6.86 (d,
8.9 Hz, 1), 6.77 (d, J = 10.0 Hz, OH), 4.97 (t, J = 7.6 Hz, 2H), 4.82 - 4.78 (m, 2H), 4.53 (s, 1H),
4.44 (d, J = 6.5 Hz, 1), 4.39 - 4.28 (m, 3H), 4.13 (d, J = 15.7 Hz, 4H), 3.94 (d, J = 13.3 Hz, 1H),
3.69 (s, 3H), 3.67 (s, 3H), 3.38 (d, J = 13.9 Hz, 2H), 2.97 - 2.72 (m, 6H), 2.27 - 2.19 (m, 2H), 2.08
(d, J = 8.6 Hz, 2), 1.21 (t, J = 7.3 Hz, 4H), 1.16 (d, J = 8.4 Hz, 6H), 1.11 (s, 3H), 1.03 (s, 3H).

o
—

19
F NMR (376 MHz, Wlet&-d4) & -74.51, -76.39, -77.39, -77.71, -77.89, -94.98 (d, J = 60.0 Hz), -97.37
(d, J =59.1 Hz), -115.13

£
F
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F
o] H OH| O H
\OJL,\irN\/k,N.N N\",O\
H fo) z H 0
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Ao 80
wE ((5S,85,95,148)-11-(4-(1-(JZF o 2 e )-11-F &ZF-4-9)-2,6-T ZF 0 2 A )-16-ZF 9 2-9-3| ==
A1-15,15-H W & -8~ (4~ ((6- (8- (Z A E-3- )-3, 8- o} A M A F 2 [3.2. 1] S EH-3-L) I 2 -3- ) ol Bl d ) & ) -
3,6,13-E8]22-5-(1,1,1-Eg)ZF 0 2-2-WE T2 %-2-2)-2-8A}-4,7, 11, 12-E| E&lo}x} 8l A} g 7H-14-2 ) 7} 2

"ol E (80).

2744 16, P7, 2 S3.
NS (EST) m/z 1119.5 [M+I]

' NMR (400 MHz, wl&t&-d4) § 8.54 (d, J = 0.7 Hz, 1H), 8.32 - 8.27 (m, 1H), 8.17 (d, J = 9.4 Hz, 1H),
8.12 (s, 1H), 7.88 - 7.73 (m, OH), 7.70 (dd, J = 8.8, 2.3 Hz, 1H), 7.65 (s, OH), 7.51 (s, 1H), 7.38 -
7.30 (m, 2H), 7.24 (dd, J = 16.7, 8.2 Hz, 4H), 6.86 (d, J = 9.0 Hz, 1H), 6.81 (d, J = 9.9 Hz, 1H),
4.96 (dd, J = 8.1, 7.0 Hz, 2H), 4.84 - 4.77 (m, 2H), 4.47 - 4.41 (m, 1H), 4.36 (d, J = 13.7 Hz, 2H),
4.22 (d, J =9.2 Hz, 1H), 4.18 - 4.03 (m, 5H), 4.00 (s, 1H), 3.98 - 3.91 (m, 2H), 3.71 (s, OH), 3.69
(s, 3H), 3.66 (s, 38H), 3.37 (d, J = 13.8 Hz, 2H), 3.04 (q, J = 7.4 Hz, 1H), 2.99 (d, J = 0.5 Hz, OH),
2.90 (d, J = 9.1 Hz, 2H), 2.86 (d, J = 0.7 Hz, OH), 2.79 (d, J = 9.6 Hz, 2H), 2.28 - 2.19 (m, 2H),
2.11 - 2.02 (m, 2H), 1.29 (t, J = 7.3 Hz, 1H), 1.13 (d, J = 10.8 Hz, 6H), 1.02 (t, J = 7.4 Hz, OH),

0.93 - 0.84 (m, 6H). “F NMR (377 MHz, wlet&-d4) & -77.38, -77.88, -96.88 (d, J = 59.7 Hz), -114.92
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[1506]
[1507]

[1508]

[1509]

[1510]

[1511]

[1512]
[1513]

[1514]

[1515]

[1516]

[1517]

S=50ol 10-2547909

F
Z N”kF
=N
F
F
FOF -
(0] H OH O H
S0P NS N AN AN O
b T
H o = H 0O
FTF
x F
A ~
NN
Ler\
o]
A Ao 81

MY (55,88,95, 149)-11-(4-(1-(V ZF- & 2| &)~ -5 9} 2-3-91)-2,6-T EF 2. 21 4)-16,16, 16-E ] FF-2.
2-9-5] E%4]-15, 15-T] v D8~ (4-((6- (4~ &35 25 ¥ 21 11 -1-2) 9] 2] 9-3-21 ) o € ) 11 4)-3, 6, 13- 2] &
51,1, 1-E EF 0 22w g T 2 31-2-9)-2-%A}-4,7, 11, 12-E] EZfo} At 7h-14-% ) 7h 2 e o] E (81).
F7: 12, P4, 2 S47.
MS (ESI) m/z 1102.9 [M+H] .

HONVR (400 MHz, ®¥b2-d4) § 8.25 - 8.21 (m, 1H), 8.16 (d, J = 9.3 Hz, 1), 8.10 (d, J = 2.8 Hz, 1H),
7.77 (dd, J = 9.0, 2.3 Hz, 1H), 7.53 (s, 1H), 7.45 (d, J = 8.2 Hz, 2), 7.34 (d, J = 8.0 Hz, 2H), 7.23
(d, J =8.0Hz, 2H), 7.13 (d, J = 9.9 Hz, 1H), 6.98 - 6.91 (m, 2H), 6.80 (d, J = 9.9 Hz, 1H), 4.48 -
4.41 (m, H), 4.36 - 4.27 (m, 1H), 4.20 (s, 2H), 4.14 (d, J = 13.0 Hz, 2H), 3.96 (s, 1H), 3.95 - 3.87
(m, 3H), 3.73 (s, 2H), 3.68 (d, J = 11.7 Hz, 6H), 3.60 - 3.51 (m, 2H), 3.04 (s, 3H), 2.94 - 2.84 (m,
31), 2.84 - 2.73 (m, 1), 1.20 - 1.08 (m, 9H), 1.03 (s, 30). 'F NWR (377 MHz, Wl§b&-d4) 6 -77.38,
~77.71, -96.96 (dd, J = 59.8, 19.5 Hz), -114.92,

A el 82

wel ((5S,89,9S,145)-11-(2,6-T) ZF 2 2 -4-(H Eg}3| =2 -20-9] 2+-4-2 ) 2 )-16, 16, 16-E 2 S F 9 2 -9-3| =
FA]-15,15- T ¥ " -8~ (4-((6- (8- (S A §H-3-)-3,8-T] o} A | A Z 2 [3.2. 1] & 8-3- ) ] 2| -3-L ) o E] ) wl A )
-3,6,13-Eg|LA-5-(1,1,1-Ed SR 2-2-E 2 2 3-2-9)-2-2A}-4,7,11, 12-6| E g o}z S A o) 2H-14-2 ) 7}
2ol E (82).

ZZHA): 12, P33, 2 S3.
MS (ESI) m/z 1123.1 [M+H] .
H MR (400 MHz, WlE-&-d4) & 8.30 (dd, J = 2.4, 0.7 Hz, 1), 8.16 (d, J = 9.4 Hz, 1H), 7.70 (dd, J =

8.8, 2.3 Hz, 1), 7.33 (d, J =7.9 Hz, 21), 7.21 (d, J = 8.3 Hz, 2H), 6.92 - 6.71 (m, 3H), 4.97 (dd, J
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= 8.1, 7.2 Hz, 2H), 4.83 - 4.74 (m, 2H), 4.58 - 4.23 (m, 4H), 4.17 - 3.96 (m, 8H), 3.90 (d, J = 13.4
Hz, 1H), 3.74 - 3.58 (m, 8H), 3.54 (td, J = 11.2, 3.9 Hz, 2H), 3.39 (d, J = 13.8 Hz, 2H), 3.03 - 2.60
(m, 5H), 2.36 - 2.17 (m, 2H), 2.20 - 2.03 (m, 4H), 1.93 - 1.83 (m, 1H), 1.80 - 1.48 (m, 5H), 1.29 (d,
J =3.8Hz, 1), 1.20 - 1.05 (m, 11H), 0.95 (d, J = 41.7 Hz, 4H).

o)
F
CF3 F
0 H OH O
~o™N N\/k/NN)i\l\n,O\
H o = H o)
CFa
% S
»
e
N
[1518] o
[1519] A A4 83
[1520] wEg  ((5S,85,95,145)-11-(2,6-H ZF 2 2 -4-(Z A eF-3-A)ul " )-16,16, 16-E ] ZF L Z-9-3| == A]-15, 15-T]

W8 -8-(4-((6-(8-(Z A &H-3-2)-3,8-T] o} A 2 [3.2. 1] e-3-2) A P-3-L) ol gl D)l & )-3,6,13-E7
£ -5-(1,1, 1-EYEF o2 -2-E X 2 9-2-9)-2-FA}-4, 7,11, 12-H| Egto} A 3 AL b 7-14- ) 7L 2 nf e o] E

(83).
[1521] ZF7hA: 12, P32, 2 S3.
[1522] MS (ESI) m/z 1095.5 [M+1]'.
[1523] U NMR (400 Mz, WEhS-d4) & 8.28 (dd, J = 2.3, 0.7 Hz, 1), 8.15 (d, J = 9.4 Hz, 1), 7.69 (dd, J =

8.8, 2.3 Hz, 1), 7.32 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 8.1 Hz, 2H), 6.99 (d, J = 8.3 Hz, 2H), 6.92 -
6.70 (m, 2H), 5.05 (dd, J = 8.3, 6.1 Hz, 3H), 4.95 (dd, J = 8.2, 7.0 Hz, 3H), 4.80 (dd, J = 8.0, 4.8
Hz, 3H), 4.67 (t, J = 6.3 Hz, 2H), 4.50 - 4.17 (m, 4H), 4.14 (d, J = 4.3 Hz, 3H), 3.68 (d, J = 1.5 Hz,
7H), 3.38 (dd, J = 14.2, 1.7 Hz, 3H), 3.00 - 2.68 (m, 2H), 2.06 (d, J = 9.0 Hz, 1H), 1.73 (d, J = 7.2
Hz, OH), 1.64 - 1.49 (m, 1H), 1.42 - 1.25 (m, 25H), 1.17 - 1.05 (m, 11H), 1.01 (s, 3H), 0.96 (d, J =
6.6 Hz, 2H), 0.92 - 0.80 (m, 24H).

[1524]
[1525] Ao 84
[1526] wE  ((5S,89,95,14S)-5-(tert-%8)-11-(2,6-1) ZF 2 2 -4- (9] g H-2- ) H & )-9-3| = E A] -15, 15-T| W & -8~

(4-((6-(8-(Z A et-3- )-3,8-T] oA A Z 2 [3.2. 1] & &-3-U) 9] 2| 1 -3-) o E] D) A )-3,6,13-E & & A
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[1527]

[1528]

[1529]
[1530]

[1531]

[1532]

[1533]

[1534]

[1535]
[1536]

[1537]

SEE56] 10-2547909
2-2-A -4.7 11, 12-H| EgfolA A A | 7H-14- ) 728t H| o] E (84)., F7FA|:11, P28, 2 S3.
NS (ESI) m/z 1009.35 [M+H] .

' NMR (400 MHz, "l&t&-d4) § 8.65 (d, J = 4.9 Hz, 1H), 8.34 - 8.25 (m, 1H), 8.01 - 7.87 (m, 2H), 7.83
(d, J =9.4 Hz, 10, 7.70 (dd, J = 8.8, 2.3 Hz, 1H), 7.59 (d, J = 8.6 Hz, 2H), 7.44 (dd, J = 7.0, 5.0
Hz, 1H), 7.33 (d, J = 7.8 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 6.86 (d, J = 8.7 Hz, 1H), 4.96 (t, J =
7.6 Hz, 2H), 4.84 - 4.79 (m, 1H), 4.53 (s, 1H), 4.35 (d, J = 13.9 Hz, 2H), 4.15 (s, 6H), 4.00 (d, J =
13.1 Hz, 1H), 3.90 (s, 1H), 3.80 - 3.58 (m, 9H), 3.40 (s, 1H), 3.03 - 2.80 (m, 5H), 2.34 - 2.20 (m,
3H), 2.07 (d, J =8.6 Hz, 2H), 0.87 (d, J = 24.4 Hz, 19H).

/N_<F
St
CF
(0] OH (0] H
\O)LN N\/k,N.N NYO\
0 = H 0
% S
L,
NN
N
o
A 85

wWE  ((5S,85,9S,145)-11-(4-(1-(v] &F o 2w & )-1H-3 g&-3-¢ )l 2 )-9-3| == A|-15, 15-1] W & -8- (4~ ((6-
(8- (M E-3-9)-3,8-t oA A F 2 [3.2. 1] S &-3-) F 2| d-3-L) ol E| )l 4 )-3,6,13-EZ]| K45~
(1,1, 1-Eg)ZF o2 2-MEd X2 ¥-2-U)-2-2A}-4, 7,11, 12-H| Eg}o}x} @A} o 7k-14-Y ) 7L E x| o] E  (85) .

=744 13, P6, 2 S3.
MS (ESI) m/z 1066.1 [M+H] .

HNMR (400 MHz, #€&-d4) & 8.25 (d, J = 2.3 Hz, 1), 8.13 - 8.04 (m, 2H), 7.83 — 7.74 (m, 4H), 7.47
(d, J =8.2Hz, 3H), 7.35 - 7.30 (m, 3H), 7.23 (d, J = 8.2 Hz, 3H), 6.99 (d, J = 9.1 Hz, 2H), 6.86 (d,
J=2.7Hz, 1), 4.58 - 4.49 (m, 2H), 4.35 (t, J = 4.9 Hz, 1H), 4.31 - 4.23 (m, 3H), 4.17 (d, J =

Hz, 3H), 4.03 - 3.89 (m, 2H), 3.81 (s, 1), 3.67 (s, 5H), 3.62 - 3.49 (m, 6H), 2.95 - 2.74 (m, 3H),
2.30 - 2.23 (m, 2H), 2.07 (d, J = 8.8 Hz, 2H), 1.02 (d, J = 34.0 Hz, 6H), 0.74 (s, 10H). F NMR (377
Miz, wlgh&-d4) & -77.58, -96.21 (d, J = 59.7 Hz).

o]
X A~
Nig r\@
N
S
A Al 86
= ((55,85,95,149)-11-(4-(1-( EF L2 E)-1H-T &} E-4-¢)-2,6-1 ZF 2.2 d )-9-3| =& A|-15, 15-T]

13|
& -8-(4-((6-(8- (S A §F-3-%)-3,8-T ol AR A ZF 2 [3.2. 1] F&-3-9) v 2] -3-< ) ol ] )Wl A )-3,6,13-E 7]
©2-5-(1,1,1-Ed) Z7 0 2 -2-m| & T 2 9-2-20)-2-%A}-4, 7,11, 12-8] E 2holA} AL bl 74-14- ) 7h 2 v} o] E
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[1538]

[1539]

[1540]
[1541]

[1542]

[1543]
[1544]

[1545]

[1546]
[1547]

[1548]

SEE5] 10-2547909
(86) Z7H4]: 13, P7, 2 S3.
NS (ESD) m/z 1066.1 [M+H] .

' NMR (400 MHz, "l&t&-d4) § 8.53 (d, J = 0.7 Hz, 1H), 8.16 (d, J = 9.3 Hz, 1H), 8.11 (d, J = 0.6 Hz,
M), 7.72 - 7.69 (m, 1H), 7.37 - 7.30 (m, 3H), 7.27 - 7.19 (m, 5H), 6.87 (dd, J = 9.1, 0.8 Hz, 1H),
6.80 (d, J = 9.9 Hz, 1H), 4.98 - 4.94 (m, 2H), 4.84 - 4.81 (m, 2H), 4.46 - 4.41 (m, 1H), 4.38 - 4.31
(m, 2H), 4.18 - 4.07 (m, 5H), 3.95 (d, J = 13.2 Hz, 1H), 3.76 (s, 1H), 3.67 (d, J = 15.6 Hz, 7H), 3.40
(dd, J = 14.2, 1.8 Hz, 2H), 2.93 - 2.87 (m, 2H), 2.80 (s, 2H), 2.26 - 2.20 (m, 2H), 2.10 - 2.04 (m,

2H), 1.13 (d, J = 11.9 Hz, 7H), 0.86 (s, 11H). “F NIR (377 Mz, ™er&-d4) & -78.10, -96.87 (d, J =
59.7 Hz), -114.89.

— F
~ N
F \ ‘(F
FoF
o H
0
\O)LN N\/k/N NTO\
H O H o]
Qi
B
NN
(N
o
AATe] 87

wE  ((5S,85,95,145)-11-(4-(1- (Y ZF L. 2 & )-1H-T &Z£-3-4)-2,6-T &F 2. 2wl 4 )-16,16, 16-EZ ZF 2
-9-3| =5 A]-15,15-H | & -8-(4-((2-(4- (S A &-3-L ) A A &7 -1-Y) 9] 2| v D -5-d ) o E] )il 4 )-3,6, 13
ge-5-(1,1,1-Eg|ZF o 2 2-WMY X2 F-2-U)-2-2A}-4,7 11, 12-H| Eg}o}x} A A} o 7H-14- ) 7} 2 v} o]

(87).

-E
E

Z7HA0 12, P4, 2 S49,
MS (ESI) m/z 1130.9 [M+H]'.

I NMR (400 MHz, ™gH&-d4) & 8.52 (s, 1H), 8.20 - 8.01 (m, 1H), 7.67 (s, OH), 7.52 (s, OH), 7.44 (d,
J=8.2Hz, 1), 7.40 - 7.29 (m, 1H), 7.23 (d, J = 8.2 Hz, 1H), 7.09 (d, J = 9.9 Hz, OH), 6.93 (d, J =
2.8 Hz, 1H), 6.77 (d, J = 9.9 Hz, OH), 4.90 (t, J = 7.7 Hz, 1H), 4.52 - 4.27 (m, 2H), 4.14 (d, J =
13.5 Hz, 2H), 3.94 (d, J = 13.1 Hz, 1H), 3.67 (d, J = 10.3 Hz, 4H), 2.98 - 2.72 (m, 2H), 1.28 - 1.06
(m, 5H), 1.02 (s, 1H).

N* ]
F. \N
FEF
o 5 H
(e}
<A N\/k,N N_O
0N Y YN TS
H O =< H [¢]
G
X
Nig NN
LUN
Ao
Ao 88
we ((5S,85,9S,145)-11-(2,6-t] & F 2 2-4-(J g -2-L)wl 2 )-16,16, 16-EF ZF Q. Z2-9-3| =FA| -
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[1549]

[1550]

[1551]

[1552]
[1553]

[1554]

[1555]

[1556]

[1557]

[1558]

[1559]

SE=506 10-2547909

30

)9 sl 2b-1-20) 7] 2] vl € -5-1 ol €] W ) ¥l 4 )-3,6, 13-E 2] & 25~
)-2-9A1-4,7, 11, 12-H E ehol A ] 7E-14-21) FF 2 vh ] o E (88).

15,15-t1 | & -8-(4-((2-(4- (2 A EF-3-
(1,1, 1"Eg)|EF 92 -2-We T2 3-2-2

it

11

271 12, P16, 2 S49.
NS (EST) m/z 1092.9 [MHI]

' ONMR (400 Mz, ®eFe-d4) & 8.86 (d, J = 4.8 Hz, 1H), 8.52 (s, 1), 8.14 (d, J = 9.3 Hz, OH), 7.97
(d, J =8.6 Hz, TH), 7.40 (t, J = 4.9 Hz, 1H), 7.34 (d, J = 7.9 Hz, 1), 7.23 (d, J = 8.2 Hz, 1H),
7.08 (d, J = 10.0 Hz, OH), 6.78 (d, J = 9.9 Hz, OH), 4.90 (t, ] = 7.7 Hz, 1H), 4.51 - 4.26 (m, 2H),
4.25 - 4.09 (m, 2H), 3.98 (d, J = 13.2 Hz, 1H), 3.67 (d, J = 8.1 Hz, 3H), 3.26 (s, 2H), 2.99 - 2.75
(m, 2I), 2.02 (s. OH), 1.24 - 1.07 (m, 5H), 1.02 (s, 11).

N
FEF
o 5 H
o) ;
\O)LN N\_)\,NN N\n,O\
4 o = H 0
%
()
N
A
Ao 89
Hg ((55,8S,95,149)-11-(2,6-H ZF 2 2 -4-(F glv|d-2-A) 4 4)-16,16, 16-EB]| ZF L 2 -9-3]| =FA] -

15,15-1 Ml -8-(4-((2-(8- (S A &-3-% ) -3, 8-H oA A S 2 [3.2. 1] 5 E-3-) I Z| v e -5-<d ) ol B ) Wil ) -
3,6,13-E8]&4-5-(1,1, -E EF 2 -2-md T2 -2-%)-2-%A}-4,7, 11, 12-B| Eg}o} A S A | 2F-14- ) 7F 2
upHlo] E (89).

=3k 12, P16, 2 S7.
MS (ESD) m/z 1119.3 D]’

HONMR (400 MHz, WEHS-d4) & 8.86 (d, J = 4.8 Hz, 1), 8.52 (s, 1H), 8.15 (d, J = 9.4 Hz, 1), 7.97
(d, J = 8.6 Hz, 1), 7.40 (t, J = 4.9 Hz, 1), 7.34 (d, J = 7.9 Hz, 1), 7.23 (d, J = 8.0 Hz, 1H),

7.09 (d, J = 9.9 Hz, OH), 6.78 (d, J = 9.9 Hz, OH), 4.96 (t, J = 7.6 Hz, 1H), 4.82 - 4.70 (m, 2H),
4.43 (d, J = 9.9 Hz, OH), 4.30 (d, J = 10.0 Hz, 1H), 4.24 - 4.06 (m, 2H), 3.98 (d, J = 13.1 Hz, 1H),
3.68 (d, J = 8.7 Hz, 4H), 3.46 (d, J = 14.7 Hz, 1H), 2.99 - 2.70 (m, 2H), 2.27 - 2.10 (m, 1H), 1.99

(d, J =8.7 Hz, 1H), 1.19 - 1.05 (m, 5H), 1.02 (s, 2H).

(s
>
P4

A A< 90
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[1560]

[1561]

[1562]

[1563]

[1564]
[1565]

[1566]

[1567]

[1568]

[1569]

[1570]

[1571]

SE=5061 10-2547909

Wg  ((58,85,95,145)-11-(4-(1-A| F 2 Z 2 H-10-9 &}£-3-9)-2,6-T) =20 2l A )-9-3] =2 A]-15, 15-T] | &l -
8-(4-((6-((1R,4R)-5- (2 M &F-3-2)-2 5-T] o} AU A| E 2 [2.2. 1] A Ek-2-2 ) F] 2 1 -3-2) o ] d )l & )-3,6, 13-
Egles-5-(1,1,1-Ex)Z2 922 E I 23-2-2U)-2-LA}-4,7, 11, 12-E| Eg}o} xR} & A} E| 7F-14-Y ) 7} 2 R} w o] E
(90).

=744 13, P13, 2 S6.
MS (ESI) m/z 1078.1 [M+H] .

I NMR (400 MHz, wlgb2-d4) & 8.25 (d, J = 2.2 Hz, 1H), 8.15 (d, J = 9.4 Hz, 1), 7.70 (dd, J = 11.1,
2.3 Hz, 2H), 7.43 - 7.27 (m, 4H), 7.21 (d, J = 7.9 Hz, 2H), 6.77 (d, J = 9.9 Hz, OH), 6.73 - 6.58 (m,
2H), 5.05 (s, 1H), 5.00 - 4.88 (m, 2H), 4.71 (dd, J = 8.4, 4.6 Hz, 1H), 4.64 - 4.54 (m, 2H), 4.47 (d,
J =31.7 Hz, 21), 4.10 (d, J = 13.2 Hz, 2H), 3.95 (d, J = 13.2 Hz, 1H), 3.82 - 3.56 (m, 13H), 3.33 (s,
1H), 2.89 (d, J = 8.9 Hz, 2H), 2.33 (s, 2H), 1.21 - 0.99 (m, 11H), 0.86 (s, 10H).

Q

p=4

AAld 91

wE  ((5S,85,95,149)-11-(4-(1-A| ZF2Z 2 I -1H-9 &EF-3-9)-2,6-TY ZF o 2w A )-9-3| == 1] -15, 15-T] W &l -
8-(4-((6-(4-(ZAet-3-) I gtz -1-d) I A -3-L) ol el ) Hié)—3,6,13—5?4ﬁ 5-(1,1,1-Ed EF o 2~
- 3 2 9h-0-91)-2-5 44,7, 11, 12- B EStol S ALE 2E-14-2) 2wl o] £ (91).

=714 13, P13, 2 S48.
NS (ESD) m/z 1066.6 [M+H] .

' NMR (400 MHz, wlgk&-d4) & 8.30 (d, J = 2.2 Hz, 1H), 8.15 (d, J = 9.4 Hz, 1H), 7.79 - 7.63 (m, 2H),
7.33 (dd, J = 8.2, 5.2 Hz, 4H), 7.21 (d, J = 8.0 Hz, 2H), 6.95 (d, J = 8.9 Hz, 1H), 6.77 (d, J = 10.0
Hz, 1H), 6.63 (d, J = 2.4 Hz, 1H), 4.91 (t, J = 7.7 Hz, 2H), 4.54 - 4.33 (m, 2H), 4.18 - 4.02 (m, 2H),
4.03 - 3.85 (m, 5H), 3.83 - 3.58 (m, 10H), 2.89 (d, J = 9.3 Hz, 2H), 1.27 (d, J = 13.9 Hz, 1H), 1.21 -
1.00 (m, 12H), 0.86 (s, 10H).

rEF
(0] F H
\O)LN N\)\,N NTO\
H O H 0
£F
| AN
NN
O
hs
A Ao 92
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[1572]

[1573]

[1574]

[1575]

[1576]
[1577]

[1578]

[1579]

[1580]

[1581]

SS50dl 10-2547909

ol

== 2]-15,15-t) W & -8-(4-((6-(4- (S A ek-3-) v o &} 1 -1-L ) F 2 P -3-D) o E] D )Wl & )-3,6, 13-E & =2 -

wEl  ((55,85,95,149)-11-(4-(1-A| S 2 L 2 D -11-9] 2}&-3-¢)-2,6-t] EF 2 =24 )-16,16,16-E EF L2 2-9-
-(1,1,1-Eg|Z2F o 2-2-ME T 29-2-9)-2-2A}-4, 7,11, 12-H Egto} AL 7H-14-Y) 7L EvlH| o] E (92).

O‘I

Z7b4: 12, P13, 2 S48,
NS (ESI) m/z 1119.3 [M+H]

I NMR (400 Mz, wigb&-d4) § 8.29 (d, J = 2.2 Hz, 1H), 8.14 (d, J = 9.4 Hz, 1H), 7.70 (dd, J = 9.2,
2.3 Hz, 21), 7.64 - 7.51 (m, OH), 7.33 (dd, J = 8.4, 4.0 Hz, 5H), 7.21 (d, J = 8.0 Hz, 2H), 7.11 (d, J
= 9.8 Hz, 1H), 6.94 (d, J = 8.9 Hz, 1H), 6.76 (d, J = 10.0 Hz, 1H), 6.63 (d, J = 2.4 Hz, 1H), 5.48 (s,
1), 4.91 (dd, J = 8.3, 7.0 Hz, 3H), 4.51 - 4.38 (m, 2H), 4.31 (d, J = 9.9 Hz, 1), 4.13 (dd, J =
15.3, 11.1 Hz, 3H), 3.93 (d, J = 13.0 Hz, 2H), 3.79 - 3.62 (m, 10H), 3.58 - 3.43 (m, OH), 2.99 - 2.66
(m, 5H), 1.27 (d, J = 13.9 Hz, 1H), 1.21 - 0.97 (m, 19H).

N
FEF
o) o 5
\O)LN N\:)\/N.N NTO\
H O = @
NF
| S
NN
s
AAldl 93
we ((55,85,95,148)-11-(2,6-4 &F 2. 2-4-(F v d-2-4 )l 4 )-16,16, 16-EZ ZFF L2 -9-3| =FA| -
15,15-t) W€l -8-(4-((6-((1R,4R)-5- (& A E1-3-2)-2  5-T] o} A} H| A ZF 2 [2.2. 1] FE-2-2 ) 3] 2] P -3-2 ) o] E]

DHuld)-3,6,13-EF54-5-(1,1, 1-EFEF L 2-2-HEd X 2 3-2-U)-2-FA}-4,7,11, 12-H E o} AL AL 7~
14-4)7F2ulHo]| E (93).

744 12, P16, 2 S6.
MS (ESI) m/z 1103.1 [M+H] .

I NMR (400 MHz, Wl¥r-&-d4) & 8.86 (d, J = 4.8 Hz, 1H), 8.28 - 8.20 (m, OH), 8.14 (d, J = 9.4 Hz, OH),
7.96 (d, J = 8.5 Hz, 1H), 7.71 (dd, J = 8.8, 2.3 Hz, 1H), 7.40 (t, J = 4.9 Hz, 1H), 7.32 (d, J = 7.9
Hz, 1H), 7.22 (d, J = 8.1 Hz, 1H), 6.74 - 6.65 (m, 1H), 5.05 (d, J = 2.0 Hz, 1H), 5.01 - 4.90 (m, 1H),
4.72 (dd, J = 8.4, 4.8 Hz, 1H), 4.58 - 4.49 (m, 1H), 4.43 (t, J = 5.0 Hz, OH), 4.40 - 4.26 (m, 1H),
4.18 (d, J = 12.8 Hz, 1H), 3.98 (d, J = 13.1 Hz, 1H), 3.87 - 3.63 (m, 5H), 3.34 (s, OH), 3.03 - 2.75
(m, 2H), 2.33 (s, 1H), 1.13 (d, J = 14.3 Hz, 5H), 1.02 (s, 2H).
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[1582]
[1583]

[1584]

[1585]
[1586]

[1587]

[1588]
[1589]

[1590]

[1591]
[1592]

[1593]

S=50dl 10-2547909

W
N N/\
'

AAld 94

wWE  ((55,8S,9S,149)-11-(2,6-H &F 2 Z-4- (I g v g -2-U ) ¥l & )-9-3| == A]-15, 15-1] W & -8-(4-((6-(4- (=
AE-3-d) A g H-1-)HFd-3-2) o ] d ) & )-3,6,13-EF] & 4-5-(1,1, 1-EZ ZF o 2 -2-Hd L Z -2
01)-2-8A}-4,7,11,12-H| E&fo} A} ALt 2k-14-<) ) L 2 vl 0] E (94) .

7k 13, P16, 2 S48,
MS (ESI) m/z 1037.6 [M+H] .

H MR (400 Mz, WEFS-d4) § 8.86 (d, J = 4.8 Hz, 1H), 8.29 (d, J = 2.2 Hz, OH). 7.97 (d, J = 8.9 Hz,
M), 7.70 (dd, ] = 8.8, 2.3 Hz, 1H), 7.39 (t, J = 4.9 Hz, 1), 7.32 (d, ] = 7.8 Hz, 1H), 7.21 (d, ] =
7.9 Hz, 1H), 6.95 (d, J = 8.9 Hz, 1H), 6.77 (d, ] = 9.9 Hz, OH), 4.84 (s, 15H), 4.57 - 4.31 (m, 1H),
4.16 (d, J = 14.1 Hz, 1H), 3.98 (d, ] = 35.4 Hz, 2H), 3.76 (s, 1H), 3.67 (d, J = 14.2 Hz, 4H), 3.04 -
2.69 (m, 2H), 2.02 (s, 1), 1.27 (d, J = 13.9 Hz, 1), 1.12 (d, J = 14.5 Hz, 3H). 0.85 (s, 5H).

N7
F N
FEF
HH'O o H
o) .
\O)LN N\/'\,N.N N\",O\
H O = H o)
X
| X
NN
GN
o
A 95
= ((55,8S,95,145)-11-(2,6-0 = F 2 Z—4-(J g n)d-2-L ) ¥l & )-9-3| ==A] -15, 15-t] Wl & -8-(4-((6-

((1IR,4R)-5-(ZA|€k-3-)-2 ,5-tlo}AR A F 2 [2.2. 1] 3 EF-2-2) d 2] d-3- ) o E] d )l & )-3,6, 13- E 2] & & -5-
(1,1, 1"FEg|ZF o 2 2-e X 2 3-2-9)-2-2A}-4 7,11, 12-H E&o} A} A | 7F-14- ) FL 20| o] B (95) .,
=744 13, P16, 2 S6.
MS (ESI) m/z 1050.0 [M+H] .

HONMR (400 MHz, ™€+2-d4) & 8.86 (d, J = 4.9 Hz, 1H), 8.24 (d, J = 2.1 Hz, OH), 8.15 (d. J = 9.3 Hz,
OH), 7.97 (d, J = 8.7 Hz, 1H), 7.70 (dd, J = 8.8, 2.2 Hz, 1), 7.39 (t, J = 4.9 Hz, 1), 7.32 (d, J =
7.8 Hz, 1), 7.21 (d, J = 7.9 Hz, 1H), 6.78 (d, J = 9.8 Hz, OH), 6.67 (d, J = 8.8 Hz, 1H), 5.05 (s,

OH), 4.98 - 4.85 (m, 1H), 4.71 (dd, J = 8.4, 4.7 Hz, 1H), 4.66 - 4.55 (m, 1H), 4.53 - 4.41 (m, 1H),
4.16 (d, J = 13.7 Hz, 1H), 4.00 (d, J = 13.1 Hz, 1H), 3.87 - 3.61 (m, 6H), 3.30 (p, J = 1.6 Hz, 4H),
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[1594]
[1595]

[1596]

[1597]
[1598]

[1599]

[1600]
[1601]

[1602]

[1603]

[1604]

[1605]

S=50ol 10-2547909

FF
o 5 H
o . .
\O)LN N\__/k/N‘N N\'rO\
H O = H o)
A
| A
N
hs
A Al 96

g ((55,85,9S,145)-11-(2,6-H =7 0 2 -4- (g ud-2-Y ) ¥l & )-9-3)| = E ] -15, 15-T) v & -8 (4- ((6-(8- (=
EF-3-2)-3, 8-T] o} A A F 2 [3.2. 1] S 8-3-2) J Fd-3-A) o g d ) & )-3,6,13-E & 4-5-(1,1, 1-E8| &
2R -2-v Y 2 9-0-9)-2-5 4,7, 11, 12- B ESol AL 2E-14-2) 2 vl o] £ (96).

=)

>

J

u

Z7H4: 13, P16, 2 S3.
NS (ESD) m/z 1063.5 [M+H] .

H MR (400 MHz, WEHS-d4) & 8.86 (dd, J = 4.9, 0.8 Hz, 1H), 8.29 (d, J = 2.2 Hz, OH), 8.15 (d, J =
9.4 Hz, OH), 7.97 (d, J = 8.6 Hz, 1H), 7.69 (dd, J = 8.9, 2.3 Hz, 1H), 7.40 (t, J = 4.9 Hz, 1H), 7.32
(d, J =7.8 Hz, ), 7.21 (d, J = 8.0 Hz, 1H), 6.85 (d, J = 8.9 Hz, 1), 6.77 (d, J = 10.0 Hz, OH),
4.96 (t, J =7.6 Hz, 1H), 4.83 (s, 20H), 4.39 (dd, J = 34.8, 11.8 Hz, 2H), 4.16 (d, J = 14.7 Hz, 2H),
4.01 (d, J = 13.1 Hz, 1H), 3.84 - 3.60 (m, 4H), 3.37 (d, J = 13.9 Hz, 1H), 3.01 - 2.73 (m, 2H), 2.33 -
2.17 (m, 1), 2.07 (d, J = 8.6 Hz, 1), 1.12 (d, J = 14.3 Hz. 3H). 0.85 (s, 5H).

F

z

RS

AN 97

HE ((5S,8S,95,149)-11-(2,6-t)ZF 9 2 -4-(5-ZF o 2 g d-2-d)H 2 )-16,16, 16-ET] ZF 9 2 -9-3| == A]
-15,15-Y W ' -8-(4-((6-(4- (S A er-3-) T A g} 7 -1-d) F] 2| d-3-L ) o E] ) WA)-3,6,13-E8] S -5-
(1,1, 1"Exd)Z 20 2 -2-We X 2 H-2-9)-2-2A}-4, 7,11, 12-H E&} o} xR} AL H| 7F-14- ) FF 28w o] E (97).
Z7HA: 12, P14, @ S48.
NS (EST) m/z 1108.4 [M+I]

HONMR (400 MHz, WEFe-d4) 6 8.54 (d, J = 2.9 Hz, 1H). 8.29 (d, ] = 2.2 Hz, 1H), 8.14 (d, J = 9.3 Hz,

1), 7.95 (dd, J = 8.9, 4.2 Hz, 1H), 7.78 - 7.51 (m, 4H), 7.32 (d, J = 7.8 Hz, 2H), 7.22 (d, J = 8.0
Hz, 2H), 7.11 (d, J = 10.0 Hz, 1H), 6.94 (d, J = 8.9 Hz, 1H), 6.77 (d, J = 9.9 Hz, 1H), 4.83 (s, 46H),
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[1606]
[1607]

[1608]

[1609]

[1610]

[1611]

[1612]
[1613]

[1614]

[1615]

[1616]

S=50dl 10-2547909

4.52 - 4.25 (m, 3H), 4.16 (d, J = 13.4 Hz, 2H), 3.96 (d, J = 13.1 Hz, 1H), 3.67 (d, J = 15.7 Hz, 7H),
3.26 (s, 5H), 2.97 - 2.72 (m, 4H), 2.02 (s, 2H), 1.28 - 1.08 (m, 10H), 1.02 (s, 3H).

Ao 98

wE  ((5S,89,95,145)-11-(2,6-UZF 0 2-4-4-ZF o 29 d-2-9)H A )-16,16, 16-ET| ZF L Z-9-3| = =2 4]
-15,15-t) W & -8-(4-((6-(4- (& A e-3-2) 1) | 2} 2l -1-d ) 3] g P -3-L ) ol E] d ) Wil & )-3, 6, 13-E & 2 A -5-
(1,1, 1"Eg|Z22 9 2 2-e X 2 3-2-9)-2-2A}-4 7,11, 12-H E&o} A} A | 7F-14-< ) FL 20| o] B (98) .,

Z7b4: 12, P15, 2 S48,
NS (ESD) m/z 1109.1 [M+H]

I NR (400 MHz, ™g+&-d4) & 8.66 (dd, J = 8.6, 5.6 Hz, 1), 8.34 - 8.27 (m, 1H), 8.16 (d, J =

Hz, 1H), 7.86 (t, J = 8.4 Hz, 1H), 7.80 - 7.61 (m, 4H), 7.61 - 7.48 (m, 1H), 7.33 (d, J = 7.9 Hz, 2H),
7.28 - 7.17 (m, 3H), 7.14 (d, J = 9.8 Hz, 1H), 6.99 - 6.92 (m, 1H), 6.79 (d, J = 10.0 Hz, 1H), 4.86
(s, 32H), 4.54 - 4.39 (m, 2H), 4.35 - 4.26 (m, 1H), 4.17 (d, J = 13.1 Hz, 2H), 3.95 (t, J = 17.4 Hz,
4H), 3.67 (d, J = 16.6 Hz, 7H), 2.98 - 2.73 (m, 4H), 1.28 (d, J = 13.9 Hz, 5H), 1.20 - 1.08 (m, 10H),
1.03 (s, 3H).

F

Y F
F N

CF
uo 5 H
o .
o N N\:/k’N'N N O
H O = H O
CFs
A\

l\

A Al 99

HE ((5S,85,9S,149)-11-(4-(5- () ZF e 2de) g d-2-9)-2,6-0) ZF 2. 2 2 )-16,16, 16-Eg| ZF 9. 2 -9-
B EZA)-15,15-Y W € -8-(4-((6- (8- (A EF-3- )-3,8-T] o} AU A 2 2 [3.2. 1] 2 E-3-) I gl F-3-2 ) o E] )
WA@)-3,6,13-Ed]L42-5-(1,1,1-Ex]ZF 0 2-2-WE X 2 H-2-9)-2-2A}-4,7,11, 12-H E&}o} xR} AL H| 7F-14-
d)7LEn o] E (1 99).

Z=7vA): 12, P35, 2 S3.

NS (EST) m/z 1167.2 [MHI]
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[1617]

[1618]
[1619]

[1620]

[1621]

[1622]

[1623]

[1624]
[1625]

[1626]

SS90l 10-2547909

' NMR (400 MHz, wlgh&-d4) & 8.15 (d, J = 9.4 Hz, 1H), 8.10 - 8.00 (m, 3H), 7.72 - 7.60 (m, 4H), 7.33
(d, J = 7.9 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 7.11 (d, J = 18.4 Hz, 1H), 6.88 - 6.75 (m, 3H), 4.96
(t, J =7.6Hz, 2H), 4.80 (d, J = 5.0 Hz, 1H), 4.54 (s, 1H), 4.47 - 4.42 (m, 1H), 4.33 (dd, J = 16.8,
11.9 Hz, 4H), 4.20 - 4.12 (m, 4H), 3.98 (d, J = 13.1 Hz, 1H), 3.67 (d, J = 17.6 Hz, 8H), 3.39 (d, J =
138.7 Hz, 2H), 2.90 (dd, J = 10.5, 7.0 Hz, 3H), 2.84 - 2.77 (m, 1H), 2.27 - 2.19 (m, 2H), 2.11 - 2.04
(m, 2H), 1.18 - 1.11 (m, 9H), 1.03 (s, 3H).

F

A A4l 100

wE  ((55,85,95,149)-11-(4-(6~(t] =F . 2d & ) 92 d-3-4)-2,6-t] FF =24 )-16,16,16-ET| ZF 2 2 -9-
== A]1-15, 15~ W & -8-(4-((6-(8- (S A E-3-9)-3, 8-t o} AR A S 2 [3.2. 1] 5 -3-2) ] g d-3-L ) o Bl )

4
1
E

ol

)-3,6,13-E8] & 4a-5-(1,1,1-Eg| ZF 0 2 -2-vd L2 5}-2-%)-2-5A}-4,7, 11, 12- B E}o} A} S A | 7k 14~
ZhExH o] E (100).

Z=74A): 12, P45, 2 S3.

MS (ESI) m/z 1165.0 [M+H] .

HNR (400 MHz, W]EFS-d4) § 8.91 (d, J
7.73 - 7.61 (m, 2H), 7.34 (dd, J = 8.2, 3.

.8 Hz, 1H), 8.31 - 8.22 (m, 2H), 7.79 (d, J = 8.2 Hz, 1H),
Hz, 4H), 7.25 - 7.15 (m, 3H), 6.93 - 6.84 (m, 2H), 6.77
(s, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.82 .79 (m, 2H), 4.54 (s, 1H), 4.38 - 4.28 (m, 4H), 4.16 (s,
4H), 3.98 (d, J = 13.2 Hz, 1H), 3.67 (d, J = 21.9 Hz, 7H), 3.39 (d, J = 13.8 Hz, 2H), 2.96 - 2.76 (m,
5H), 2.28 - 2.20 (m, 2H), 2.12 - 2.04 (m, 2H), 1.23 - 1.12 (m, 9H), 1.04 (s, 3H).

|
R S

N
F
¢ H.o F
0 H 0O H
\OJLN N\;)\,N.N NTo\
H O =< H O
CF;
A\
l\

AAle 101

He ((58,8S,9S,145)-11-(2,6-t = F 2 24~ (I g n|d-2-L )& )-16,16, 16-ET] ZF Q2 2-9-3| == ] -
15,15-t] w2 -8-(4-((6-(8- (S AN -3-%)-3, 8-t o} AR A F 2 [3.2. 1] & E-3-9) F 2| I -3-) el B )l A ) -
3,6,13-E8]2A2-5-(1,1, 1-EdEZF 2 -2-HE T E F-2-U)-2-2A-4,7,11, 12-E| Eg}o} R A AL H 7H-14-2 ) 71 2
" o] E (101).
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[1627]
[1628]

[1629]

[1630]
[1631]

[1632]

[1633]

[1634]

[1635]

[1636]
[1637]

[1638]

S=506 10-2547909

A 12, P16, B S3.
NS (ESI) m/z 1116.2 [M+H]

W ONMR (400 MHz, WEF&-d4) & 8.87 (dd, J = 4.9, 4.1 Hz, 2H), 8.32 - 8.27 (m, 1), 8.15 (d, J = 9.3
Hz, 1H), 7.97 (d, J = 8.5 Hz, 2H), 7.70 (dd, ] = 8.8, 2.3 Hz, 1H), 7.44 - 7.29 (m, 4H), 7.24 (t, J =
9.4 Hz, 2H), 7.07 (t. ] = 13.8 Hz, 1H), 6.81 (dd, J = 34.9, 9.4 Hz, 2H), 4.96 (t, J = 7.6 Hz, 2H),
4.82 - 4.78 (n, 2H), 4.61 - 4.41 (m, 3H), 4.33 (dd, J = 18.6, 12.0 Hz, 4H), 4.16 (s, 4H), 3.99 (d, J =
13.1 Hz, 1), 3.68 (d, J = 8.8 Hz, 6H), 3.41 - 3.35 (m, 2H), 2.95 - 2.76 (m, 4H), 2.27 - 2.20 (n, 2H),
2.08 (d, J =8.7 Hz, 2H), 1.15 (dd, J = 14.6, 11.3 Hz, 9H), 1.03 (s, 3H).

/l F
F. \N
rEF
Ho F
0 H o H
‘dku N\:,J\,NN NWD\
H O =3 H o
Y
|\
N/r\@
N
w
Ao 102

wEl  ((5S,85,9S,149)-11-(2,6-UZF 2 2-4-(5-ZF 0 2y g d-2-4 ) ¥l A )-16,16, 16-Eg| ZF Q. 2-9-3| == 4]
=15, 15-t] M e -8-(4-((6-(8-(F A §F-3-¢)-3,8-T] o} AH| A Z 2 [3.2.1]55-3- ) ] 2] I -3- ) ol Bl ) wll A ) -
3,6,13-E8] 2 4-5-(1,1,1-Eg8|ZF e 2 -2-md T2 9-2-9)-2-2 A4, 7 11, 12-H E gfo}A A | 71-14- ) 7} =
o] E (102).

Z2HA: 12, P14, 2 S3.
MS (ESI) m/z 1135.4 [M+H] .

'H ONMR (400 MHz, WIEFS-d4) & 8.54 (d, J = 2.9 Hz, 1H), 7.97 - 7.94 (m, 1), 7.70 - 7.53 (m, 12H),
7.33 (d, J =7.9 Hz, 20), 7.22 (d, J = 8.0 Hz, 20), 6.86 (d, J = 8.9 Hz, 1), 4.96 (t, J = 7.6 Hz,
2H), 4.84 - 4.81 (m, 1M), 4.54 (s, 1H), 4.44 (t, J = 5.0 Hz, 1H), 4.38 - 4.29 (m, 3H), 4.15 (d, J =
5.9 Hz, 4H), 3.98 (s, 1), 3.67 (d, J = 15.3 Hz, 8H), 3.44 - 3.37 (m, 2H), 2.92 - 2.74 (m, 4H), 2.23
(dd, J = 9.6, 4.5 Hz, 2H), 2.12 - 2.03 (m, 2H), 1.18 - 1.10 (m, 8H), 1.03 (s, 3H).

=N
F \N_<
F
FI_F £
REBURT
S0P N NN (A NSO
H O : H o)
FF
A
s
Nig NN
(N
WS
A A 103

w'l  ((55,85,9S,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥] 2}E-4-Y)-2,6-t] 2 F 2 22 )-16,16,16-ET ZF 2
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S=506 10-2547909

F2-9-8| =FA]-15, 15-H H " -8-(4-((2-(4- (S A eH-3-) 9 #| 2pxl-1-) 9] g | I -5-2 ) ol Bl ) Wil )-3,6, 13-E
29 4-5-(1,1,1-Ee) ZF7 0 2 -2-v & T 2 9-2-2)-2-% A4, 7,11, 12-8] Eto}R} AL b 74-14- ) 7H 2 v} o] E

(103).
[1639] Z7bA: 12, P7, 2 49,
[1640] NS (EST) m/z 1130.9 [MHI]
[1641] H MR (400 MHz, WEH-S-d4) & 8.53 (d, J = 4.0 Hz, 3H), 8.19 - 8.11 (m, 3H), 7.38 - 7.32 (m, 3H), 7.24

(t, J =8.0Hz, 5H), 7.16 (d, J = 9.9 Hz, 1H), 4.90 (t, J = 7.6 Hz, 3H), 4.83 - 4.78 (m, 1H), 4.48 -
4.36 (m, 3H), 4.31 (d, J = 10.0 Hz, 1H), 4.17 - 4.08 (m, 4H), 3.93 (d, J = 13.3 Hz, 1H), 3.67 (d, J =
9.7 Hz, 9H), 2.93 - 2.72 (m, 6H), 1.19 - 1.09 (m, 11H), 1.03 (s, 3H).

F
=N
F N F
FIF F
oy H M1 o n
~o N N\:/k,N NJ¥TO\
H O H H (0]
FIF
A
| S
NN
OND
[1642] 0
[1643] A A 104
[1644] wE  ((5S5,85,95,145)-11-(4-(1- (O ZF L. 2 & )-1H-T &Z£-3-4)-2,6-T &F 2. 2wl 4)-16,16, 16-EZ ZF 2
-9-3| =2 A]-15, 15-t) W€l -3,6, 13- E 2] & 2 -8-(4-((6-(4- (B E&}3] = 2-21-3) &-4-2 ) 3] 7 2} 21 -1-2 ) 9] 2] ¢l -

- Ed ) A )-5-(1,1,1-EFZF 2 -2-wE T2 3-2-9)-2-2-A}-4 7,11, 12-8| Ed}o} =} AL | 7+-14-< ) 7}
ZulHo]E (104).

[1645] 27441 12, P4, 2 S50,
[1646] MS (ESI) m/z 1158.2 [M+H] .
[1647] HONMR (400 Mz, MEb2-d4) § 8.31 - 8.20 (m, 1H), 8.16 (d, J = 9.4 Hz, 1), 8.10 (d, J = 2.7 Hz, 1H),

7.73 - 7.61 (m, 2H), 7.45 (d, J = 8.3 Hz, 3H), 7.33 (d, J = 7.8 Hz, 2H), 7.22 (d, J = 8.0 Hz, 3H),
6.94 (dd, J = 5.7, 3.0 Hz, 2H), 4.30 (d, J = 9.9 Hz, 1H), 4.19 - 4.06 (m, 5H), 3.95 (d, J = 13.2 Hz,
1H), 3.68 (d, J = 11.0 Hz, 10H), 3.47 (ddd, J = 24.1, 12.1, 9.2 Hz, 5H), 2.93 - 2.74 (m, 5H), 2.11 (d,
J =10.4 Hz, 3H), 1.77 (qd, J = 12.1, 4.6 Hz, 3H), 1.18 - 1.10 (m, 10H), 1.03 (s, 3H).

/| F
F S\
FhF
o H
0 .
\OJLN N\)\,N.N N\n,O\
H O H o
X
X
.
N

[1648] \E\O
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[1649]

[1650]

[1651]

[1652]

[1653]

[1654]
[1655]

[1656]

[1657]

[1658]

[1659]

SSS0dl 10-2547909

A A 105

we ((55,85,9S,145)-11-(2,6-t ZEF 2 2 -4-(5-ZF 2 2y g|d-2-4 )l & )-9-3| == 1] -15, 15-T] ¥ &l -8- (4~
((6-(8-(Z A E-3-Y)-3,8-Clo}AH| A F 2 [3.2. 1] E-3-d) F 2| d-3-L) o E] )l 4 )-3,6,13-E & S -5-
(1,1, 1-Ex)EF e 2 2-vE T2 3-2-9)-2-24}-4,7, 11, 12-E| Eg} o} 2} A} H| 2k-14- ) 7L 28} o] E (105).

=744 13, P14, 2 S3.
NS (ESI) m/z 1081.1 [MH]

H MR (400 Mz, WEFS-d4) § 8.54 (d, J = 2.9 Hz, 1H), 8.29 (d, J = 2.2 Hz, 1), 8.15 (d, J = 9.4 Hz,
M), 7.95 (dd, J = 8.9, 4.2 Hz, 1H), 7.76 - 7.64 (m, 2H), 7.60 (d, J = 8.7 Hz, 2H), 7.32 (d, J = 7.9
Hz, 2H), 7.21 (d, ] = 8.0 Hz, 2H), 6.94 - 6.80 (m, 1), 4.96 (t, ] = 7.6 Hz, 2H), 4.85 (s, 14H), 4.54
(s, 1H), 4.43 (s, TH), 4.39 - 4.28 (m, 2H), 4.18 - 4.09 (m, 4H), 3.99 (d, J = 13.0 Hz, 1H), 3.82 -
3.58 (m, 8H), 3.41 - 3.33 (m, 2H), 3.00 - 2.71 (m, 4H), 2.23 (dd, J = 9.8, 4.6 Hz, 2H), 2.14 - 2.01
(m, 2H), 1.13 (d, ] = 12.5 Hz, 6H), 0.86 (s, 9H).

N
9
g J
rEF
HH'O 5 H
o) ;
\OJLN N\)\,N.N NTo\
H o = H o)
A
| S
Nig r\@
N
WS
A 106

we ((55,85,95,145)-11-(2,6-H) ZF 2 2 -4-(5-ZF 2 2| g|d-2-4 )l & )-9-3| == 1] -15, 15-T] ¥ &l -8- (4~
((6-(8-(Z A EF-3-Y)-3,8-Clo}AH| A F Z[3.2. 1] E-3-d) F 2| d-3-L) o E] d )l 4 )-3,6,13-E & S -5-
(1,1, 1-Eg| 229 2 2-ye X 2 3-2-9)-2-2A}-4 7,11, 12-H E o} AL AL 7F-14- ) T 20l o] E - (106) .
=744 13, P36, 2 S45.
MS (ESI) m/z 1078.8 [M+H] .

HONMR (400 MHz, ®Eh2-d4) & 8.71 (s, 1H), 8.16 (d, J = 9.4 Hz, 1), 7.72 (d, J = 8.3 Hz, 2H), 7.62
(d, J = 8.7 Hz, 1H), 7.32 (d, J = 7.8 Hz, 2H), 7.24 (s, OH), 6.81 (d, J = 9.9 Hz, 1H), 6.67 (d, J =
8.7 Hz, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.54 (s, 1H), 4.50 - 4.30 (m, 3H), 4.15 (t, J = 10.1 Hz, 4H),

4.01 (d, J = 13.1 Hz, 1H), 3.81 - 3.55 (m, 7H), 3.37 (d, J = 13.8 Hz, 2H), 3.00 - 2.74 (m, 4H), 2.56
(s, 8H), 2.22 (dd, J = 9.6, 4.4 Hz, 2H), 2.13 - 1.97 (m, 2H), 1.14 (d, J = 10.5 Hz, 6H), 0.85 (s, 9H).
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[1660]
[1661]

[1662]

[1663]

[1664]

[1665]

[1666]
[1667]

[1668]

[1669]

[1670]

SS90l 10-2547909

A A 107

wE  ((55,85,99,149)-11-(2,6-T)| ZF 0 Z —4-(F g} -2-I )Ml & )-9-3] == ] -15, 15-T] W & -8-(4-( (6- (8- (= A
EF-3-2)-3, 8-T] o} AR A F 2 [3.2. 1] 8-3-2)J g d-3-Y) o E]d )l & )-3,6,13-EF] = 4-5-(1,1, I-EF ZF
Q2-2-HE X2 H-2-Y)-2-2A}-4, 7,11, 12-H Eg}o}A} @ AL H| 7H-14-Y ) 72 uH o] E (107).

THA: 13, P36, R S3.
MS (ESI) m/z 1064.3 [M+H] .

H ONMR (400 MHz, ®EH2-d4) & 9.15 (s, 1H), 8.59 (s, 1H), 8.32 - 8.26 (m, 1H), 7.76 - 7.66 (m, 3H),
7.33 (d, ] = 7.8 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.89 - 6.84 (m, 1H), 6.79 (d, J = 9.8 Hz, 1H),
4.96 (t, ] =7.6Hz, 3H), 4.84 - 4.79 (m, 3H), 4.54 (s, 1H), 4.44 (d, ] = 6.5 Hz, 1H), 4.39 - 4.31 (m,
9H), 4.16 (d, J = 4.9 Hz, 4H), 4.01 (d, J = 13.1 Hz, 1H), 3.78 - 3.63 (m, 9H), 3.43 - 3.36 (m, 2H),
2.94 - 2.77 (m, 5H), 2.27 - 2.19 (m, 2H), 2.11 - 2.04 (m, 2H), 1.13 (d, J = 10.7 Hz, 6H), 0.86 (s,
OH) .

A A 108

e ((5S,85,95,149)-11-(4-(1-(H ZF L2 E)-11- 2} &-4-Y)-2,6-T| ZF 2 244 )-16,16, 16-EF ZF 2
2-9-3] =2 A]-15,15- ¥ & -8-(4-((6-(8-((3-Hl D S A &-3-A ) | & )-3,8-T] o} An A 2 [3.2. 1] S &-3-9) ¥
g d-3-d)ollEld) M2 )-3,6,13-E]F4-5-(1,1, -EF EF L 2-2-WEH T2 9-2-U)-2-FA}-4,7,11,12-H E
grolFE ALY 7H-14- ) 7 EulH o] E (108).

Z=2HA0 12, P7, 2 S56.

H MR (400 MHz, WEFS-d4) § 8.52 (d, J = 0.7 Hz, 1H), 8.28 (d, J = 2.4 Hz, 1H), 8.13 (d, J = 8.4 Hz,
2H), 7.75 - 7.61 (m, 2H), 7.57 - 7.46 (m, 1H), 7.39 - 7.30 (m, 2H), 7.23 (dd, J = 10.8, 8.2 Hz, 4H),
7.12 (d, T = 9.9 Hz, 1H), 6.80 (dd, J = 31.1, 9.4 Hz, 2H), 4.61 (d, J = 6.3 Hz, 2H), 4.50 - 4.36 (m,
3H), 4.30 - 4.23 (m, 3H), 4.12 (d, J = 12.2 Hz, 3H), 3.93 (d, J = 13.2 Hz, 1), 3.81 (d, J = 11.0 Hz,
OH), 3.68 (d, J = 10.0 Hz, 6H), 3.56 (s, 1H), 3.45 (d, J = 14.1 Hz, 1H), 2.98 - 2.64 (m, 4H), 2.38 (d,
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[1671]

[1672]

[1673]

[1674]

[1675]

[1676]
[1677]

[1678]

[1679]

[1680]

[1681]

J =11.2 Hz, 2H), 2.19 - 2.05 (m, 2H),

N

A Al 109

1.62 (s, 2H),

1.22 - 1.08 (m, 9H),

s==4

1.00 (d, J = 26.6 Hz,

10-2547909

41).

wWEe  ((5S,8S,9S,145)-8-(4-((6-(8- (oA E| A -3-4 W& )-3,8-T] o} AR A S 2 [3.2. 1] S E-3-4) T | -3-¢ ) 9]

gd)ia)-11-(4-(1-(v| =
Al-15,15-t1M9-3,6,13-E 2=
AHEIZE-14-) 7FE 8 O] B (109) Z3HA:
A A AT

NS (EST) m/z 1169.0 [MHI]

1H NMR (400 MHz, WgrE-d4) & 8.51 (d, J = 0.7 Hz, 1H), 8.11 (s, 2H), 7.70 (dd, J = 8.9, 2.3 Hz, 1H),
7.35 = 7.31 (m, 2H), 7.26 - 7.20 (m, 4H), 6.87 - 6.84 (m, 1H), 4.44 (d, J = 6.5 Hz, 1H), 4.33 - 4.22
(m, 6H), 4.19 - 4.04 (m, 7H), 3.93 (d, J = 13.2 Hz, 1), 3.68 (d, J = 9.4 Hz, 9H), 3.54 (s, 3H), 3.43
(d, J = 13.7 Hz, 3H), 2.93 - 2.73 (m, 5H), 2.28 (dd, J = 8.6, 3.7 Hz, 2H), 2.13 - 2.05 (m, 2H), 1.19 -
1.10 (m, 9H), 1.04 (s, 3H).
/N‘ F
N
F F
F
FLF E
o H\:iii O H
\OAN N: NNii?TO\
H O : H o)
FLF
<t>
N T{fﬁ\v/[:ﬂ,Boc
AAld 110
tert-%8  3-((3-(5-((4-((25,35)-4-(1-(4-(1- (1 ZF . =2He)-11-7] 2}£-4-Y4)-2,6-1 ZF 2 22 )-2-((S)-

1,4, 4B EF0.2-0-((NF A 7H2 0 ) ob o] 12)-3, 3-0] o B 2 Ehae ) 3] S b4 ) -3-
AT 2-((MHAFZRY) obue)-3,3-Tvg

12, P7,

9 S51 o]ojA ERE

Z2(3.2.1]29-8-A)HE) oA EU-1-FF =2 2 A H o] E (110).

=ZHA): 12, P7, @ S51.

MS (ESI) m/z 1268.3 [M+H]'.

HONMR (400 Mz,
7.35 - 7.31 (m, 2H),
(m, 6H), 4.19 - 4.05 (m, 7H),

weke-d4) § 8.51 (d, J = 0.7 Hz,
7.26 - 7.19 (m, 4H),
3.93 (d, J =

- 171 -

Fo 2w e)-11-9#E-4-9)-2,6-HZF 22 A)-16,16,16-EF ZFL2-9-3| =5
22-5-(1,1,1-Eg) Z 30 2 -2-W e L 2 91-2-9] )-2-2A}-4, 7,11, 12-H| E 2}o}2} &)
FO R EALS R X sto] Boc-71E

B EFAI-2-((S)-4,4,4-E
Hetoln| =) RE) v d) o Eld) ¥ & d-2-Y )-3,8-t]o}A}FH] A]

1H), 8.11 (s, 2H), 7.70 (dd, J = 8.9, 2.3 Hz, 1H),
6.88 - 6.84 (m, 1H), 4.44 (d, J = 6.5 Hz, 1H), 4.33 - 4.22
13.2 Hz, 2H), 3.68 (d, J = 9.4 Hz, 16H), 3.54 (s, 3H), 3.43



SS90l 10-2547909

(d, J =13.7 Hz, 20), 2.94 - 2.74 (m, 6H), 2.28 (dd, J = 8.6, 3.7 Hz, 2H), 2.12 - 2.06 (m, 2H), 1.18 -
1.10 (m, 9H), 1.04 (s, 3H).

/l F
N
FLF
Ho 0 H
o ; ;
\O/U\N N\:/'\,N.,}l NTO\
H o = H o]
<
I S
N
[1682] w
[1683] Ao 111
[1684] wlel  ((5S,8S,9S,1459)-16,16,16-EB ZF 0 2-11-(4-(5-ZF 2 2y g d-2-Y ) ¥l & )-9-3| == A]-15, 15-T] W & -
8-(4-((6-(8-(ZF A &-3-U)-3,8-T]o} A A Z 2 [3.2. 1] & &-3-U) 9 2| t1-3-) o E] D) A )-3,6,13-E & &4
5-(1,1,1-E8| 229 2 2-e X 2 9-2-9)-2-2A}-4 7,11, 12-H E o} AL AL 7F-14- ) FF 20l o] B (111).
[1685] A 12, P37, 2 S3.
[1686] MS (ESI) m/z 1100.4 [M+H] .
[1687] HONMR (400 MHz, W€F2-d4) & 8.50 (d, J = 2.9 Hz, 1H), 7.88 (dd, J = 8.7, 4.2 Hz, 3H), 7.72 - 7.63
(m, 3H), 7.49 (d, J = 7.9 Hz, 2H), 7.33 (d, J = 7.8 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.86 (d, J =
8.8 Hz, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.84 - 4.80 (m, 3H), 4.54 (s, 1H), 4.42 - 4.32 (m, 4H), 4.25
(d, J = 6.6 Hz, 1H), 4.15 (d, J = 4.7 Hz, 3H), 4.05 - 4.00 (m, 1H), 3.92 (d, J = 13.3 Hz, 1H), 3.75
(d, J = 8.3 Hz, 1H), 3.68 (s, 3H), 3.58 (s, 3H), 3.39 (d, J = 13.8 Hz, 3H), 2.93 - 2.71 (m, 5H), 2.28
-2.19 (m, 2H), 2.07 (d, J = 8.6 Hz, 2H), 1.11 (d, J = 8.0 Hz, 7H), 1.02 (s, 3H), 0.83 (s, 3H).
_— F
_ N
[S N F
FOF E
o) Hji O H
\OJkN N: NNJE,DNYO\
H O : H (o]
FLF
% -
|
NTNTY
~o
[1688] o
[1689] Ao 112
[1690] wE  ((5S,85,95,145)-11-(4-(1- (O ZF L. 2 & )-1H-T &Z£-3-4)-2,6-T &F 2. 24 )-16,16, 16-EZ ZF 2
2-9-3| =FA]-15,15-U e -8-(4-((6-(4-(SH E-3-d) A H & -1-L ) F 2D -3-d) o E] )l 4 )-3,6,13-E ]
£4-5-(1,1, I-EgEF e 2 -2-wE 2 2 9-2-9)-2-5AF-4,7, 11, 12-H Egtob A3 At b 71-14- ) 7k 2 x| o] E
(112).
[1691] F7HA: 12, P4, 2 S48,
[1692] MS (ESI) m/z 1129.9 [M+H] .
[1693] HONMR (400 MHz, ™€F2-d4) & 8.33 - 8.29 (m, 1H), 8.14 (d, J = 9.4 Hz, 1H), 8.10 (d, J = 2.7 Hz, 1H),
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[1694]
[1695]

[1696]

[1697]

[1698]

[1699]

[1700]
[1701]

[1702]

[1703]

SS50dl 10-2547909

7.74 - 7.61 (m, 2H), 7.53 (s, 1H), 7.45 (t, J = 6.9 Hz, 2H), 7.39 - 7.31 (m, 3H), 7.22 (d, J = 8.2 Hz,
M), 7.09 (d, J =9.9 Hz, 1H), 6.98 - 6.91 (m, 2H), 4.94 - 4.88 (m, 3H), 4.42 (td, J = 7.9, 7.2, 4.1
Hz, 2H), 4.35 - 4.27 (m, 2H), 4.20 - 4.11 (m, 3H), 3.95 (d, J = 13.2 Hz, 3H), 3.79 - 3.65 (m, 11H),
2.94 - 2.84 (m, 3H), 2.83 - 2.74 (m, 1H), 1.21 - 1.10 (m, 9H), 1.04 (d, J = 7.2 Hz, 3H).

N F
= \N,<
= F
rF
OH
0 H 0 H
\O*iN\/'\,N.N No_O<
: hi¢
H O : H o)
F7LF
x
N y |
SNTNTY
LUN
hB
A 113

we ((55,85,95,149)-11-(4-(1-(J EF 22 v e )-1H-T 2}&E4-L )Wl 4 )-16,16, 16-ET EF L2 -9-3| =& A] -
15,150 v e -8-(4-((6-(4- (S A ek-3-2) ¥ # ehxl-1-) o 2] Tl -3-d) ol B &) Wil ) -3, 6, 13-E &) S 25~
(1,1, 1-E8| 27 o2 -2-wE T2 3-2-9)-2-2A}-4,7, 11, 12-8| Ed} o} AL H | 7H-14-Y ) 72 8[| o] E (113).

TOA 12, P9, B S48,
MS (ESI) m/z 1093.9 [M+H] .

T NR (400 MHz, ®ehe—d4) § 8.38 (s, 1H). 8.31 - 8.28 (m, 1H), 8.06 (s, 1H), 7.70 (dd, J = 8.8, 2.3
Hz, 1H), 7.57 - 7.52 (m, 3H), 7.48 (s, 1H), 7.41 (d, ] = 8.0 Hz, 2H), 7.32 (d, J = 7.4 Hz, 2H), 7.21
(d, 7 =8.1Hz, 2H), 6.95 (d, ] = 8.9 Hz, 1H), 4.94 - 4.89 (m, 3H), 4.85 - 4.80 (m, 2H), 4.45 - 4.37
(m. 3H0), 4.25 (s, 1), 4.15 (s, 1H), 4.01 - 3.84 (m, 6H), 3.74 (d. ] = 8.9 Hz, 1H). 3.68 (s. 3H), 3.60
(s, 3H), 2.89 (d, J = 8.9 Hz, 2H), 2.85 - 2.67 (m, 3H), 1.28 (d, J = 13.9 Hz, 5H), 1.11 (d, J = 12.5
Hz, 6H), 1.01 (s, 3H), 0.88 - 0.81 (m, 3H).

/N- F
N~
F F
CEs oH| F
O H O H
\O)LN N\:)\,NN N\n,O\
H O = H (0]
S CF3
T
N e
SNTNTY
K/ND
(@]
A A 114

e ((5S,85,95,149)-11-(4-(1-(H ZF L2 E)-11- 2} &-4-Y)-2,6-T| ZF 2 244 )-16,16, 16-EF ZF 2
2-9-3] =5 A]-15,15-H W " -3,6,13-E 2] 5 4-8-(4-((6-(4-(H Egts| =R F &-3-2) 9] #H| g}l -1-9 ) 9] 2] I -3~
) EI )M A)-5-(1,1, 1-EYZFL2-2-mEd T2 3-2-U)-2-2A}-4,7, 11, 12-H| E}o}x} 3 AL g 7-14-2 ) 7} =
o] E (114).

74 12, P7, 2 S57.
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[1704]

[1705]

[1706]
[1707]

[1708]

[1709]

[1710]

[1711]

[1712]
[1713]

[1714]

S=50ol 10-2547909

NS (ESI) m/z 1144.4 [M+H]

I NIR (400 MHz, ™&-&-d4) & 8.52 (s, 1H), 8.30 (d, J = 2.2 Hz, 1H), 8.12 (s, 2H), 7.71 - 7.64 (m,
), 7.36 - 7.30 (m, 2H), 7.23 (dd, J = 11.8, 8.2 Hz, 4H), 7.13 (d, J = 9.8 Hz, 1H), 6.93 (d, J =

Hz, 1H), 6.78 (d, J = 9.9 Hz, 1H), 4.46 - 4.41 (m, 1H), 4.31 (d, J = 9.5 Hz, 1H), 4.21 - 4.00 (m, 7H),
3.97 - 3.85 (m, 3H), 3.78 - 3.65 (m, 9H), 3.42 (s, BH), 2.94 - 2.74 (m, BH), 2.43 (dtd, J = 12.8, 8.2,
4.3 Hz, 2H), 2.24 (ddd, J = 13.7, 9.2, 5.0 Hz, 1H), 1.20 - 1.10 (m, 9H), 1.03 (s, 3H).

/N\ F
N—
F F
FOF F
OSEH oH| o 4
~o*N N\z)\,NN N, O~
H O H H (o)
FIF
x
S p I
SNTNTY
LUN
1@
AAld 115

HE ((5S,85,95,145)-11-(4-(1-(H & F 229 d)-1H-T &E-4-¢)-2,6-1 ZF 224 H)-16,16, 16-ET EF 2
2-9-3|=FA]-15,15-1 W E€-3,6,13-E 2] S 42 -8-(4-((6-(4-(H E&} 3| = 2-20-3) &-4-9 ) 9 g 2} -1-L ) 1] 2] P -
=) Eld )l )-5-(1,1, 1-EZ EFF L2 -2-v & L2 3-2-Y )-2-8A}-4,7,11, 12-H| Egfol A A | 7H-14-L ) 7}
2l o]l E (115).

Z2HA0 12, P7, 2 S50,
MS (ESI) m/z 1158.0 [M+H] .

I NMR (400 Mz, #lek&-d4) § 8.52 (d, J = 0.8 Hz, 1H), 8.30 (dd, J = 2.3, 0.8 Hz, 1H), 8.12 (d, J =
6.0 Hz, 2H), 7.70 (dd, J = 8.9, 2.3 Hz, 1), 7.36 - 7.31 (m, 3H), 7.27 - 7.20 (m, 5H), 6.96 - 6.91 (m,
1H), 4.43 (d, J = 9.7 Hz, 2H), 4.31 (d, J = 9.9 Hz, 1H), 4.11 (dg, J = 11.3, 6.3, 4.7 Hz, 5H), 3.93
(d, J = 138.2 Hz, 2H), 3.68 (d, J = 10.2 Hz, 9H), 3.56 - 3.40 (m, 5H), 2.93 - 2.73 (m, 5H), 2.14 - 2.06
(m, 381), 1.77 (ad, J = 12.1, 4.7 Hz, 3H), 1.18 - 1.11 (m, 10H), 1.03 (s, 3H).

SNTNTY
M

24 116

w'l  ((55,85,9S,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥] 2}E-4-Y)-2,6-t] 2 F 2 22 )-16,16,16-ET ZF 2
2-9-8| =FA]-15, 15-U W & -8-(4-((6-(4-(Z A &F-3-2) 3] o] 2} 7 -1-L ) 3] 2] P -3-2) oﬂa 9HwlE)-3,6,13-E¢]
$2-5-(1,1,1-EHZFQ 2 -2-W & T2 F-2-2)-2-9A}-4, 7,11, 12-6] E}o} 2} A 7k-14-2 ) 7h 2 upl| o] E
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[1715]
[1716]

[1717]

[1718]
[1719]

[1720]

[1721]
[1722]

[1723]

[1724]
[1725]

[1726]

SEE3 10-2547909
(116).
Z0A0 12, P7, 2 S48,

NS (EST) m/z 1130.4 [M+I]

' NR (400 MHz, "ek&-d4) & 8.53 (d, J = 0.7 Hz, 1H), 8.31 - 8.28 (m, 1H), 8.13 (d, J = 10.9 Hz,
20), 7.70 (dd, J = 8.9, 2.3 Hz, 1H), 7.36 - 7.30 (m, 3H), 7.23 (dd, J = 11.5, 8.1 Hz, 5H), 7.13 (d, J
10.0 Hz, 1H), 6.95 (d, J = 8.8 Hz, 1H), 4.90 (t, J = 7.7 Hz, 3H), 4.82 (s, 2H), 4.42 (ddd, J =

7.1, 3.6 Hz, 2H), 4.31 (d, J = 10.0 Hz, 1H), 4.20 - 4.09 (m, 3H), 3.93 (d, J = 11.8 Hz, 5H), 3.68 (d,
J =10.1 Hz, 8H), 2.95 - 2.73 (m, 5H), 1.21 - 1.10 (m, 10H), 1.03 (s, 4H).

N
s ‘N <~
FOLF
OfH OH O H
\OJLN N\:}\,NNJj/\N\n,O\
H O = H 0
Y
S y |
SNTN
N
To
A 117

wE  ((55,85,95,149)-11-(4-(1-A| 22 L2 H-11-F &}F-4-L ) Wl @ )-9-3| =5 A]-15, 15-t] W & -8-(4-((6- (8- (=
A EF-3-U)-3,8-T]o} AR A ZF 2 [3.2. 1] E-3-¢) I g d-3-d) o el )l & )-3,6,13-Ed] 4-5-(1,1,1-EF &
FOR-2-HE X2 H-2-Y)-2-2A-4, 7,11, 12-H Egto} 2} @A H 7H-14-Y ) 72 xlH o] E (117).

Z=74A): 13, P46, 2 S3.
MS (ESI) m/z 1056.2 [M+H] .

I NMR (400 MHz, ®gr&-d4) & 7.99 (s, 1), 7.77 (s, 1H), 7.70 (dd, J = 8.9, 2.3 Hz, 1H), 7.45 (d, J =
8.1 Hz, 2H), 7.39 - 7.30 (m, 5H), 7.20 (d, J = 8.1 Hz, 2H), 6.86 (d, J = 8.9 Hz, 1H), 4.96 (t, J = 7.6
Hz, 2H), 4.82 (dd, J = 8.2, 5.1 Hz, 3H), 4.54 (s, 1H), 4.41 - 4.31 (m, 4H), 4.18 - 4.09 (m, 3H), 3.97
- 3.87 (m, 2H), 3.77 (d, J = 9.6 Hz, 1), 3.73 - 3.60 (m, 9H), 3.44 - 3.36 (m, 2H), 2.96 - 2.75 (m,
4H), 2.26 - 2.19 (m, 2H), 2.10 - 2.04 (m, 2H), 1.15 - 0.97 (m, 11H), 0.77 (s, 9H).

I
=z
N
=N F
F
CF
N\)\,N N\",O\
PR R o)
CFs
™
X ~y
NN
N
o
A A4 118

wE ((5S,85,95,149)-11-(4-(1-(T) Z2F 2. 2 W e)-11-7 & Z&-3-)-2-ZF ¢ 29 2 )-16,16,16-EF ZF L. 2 -9-
3| =5 A1-15, 15-H W E-8-(4-((2- (8- (A &-3-¢)-3, 8-l o} AR A S 2 [3.2. 1] S E-3-4) I g 1| D -5-Y ) ol E]
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[1727]

[1728]

[1729]

[1730]
[1731]

[1732]

[1733]

[1734]

SS90l 10-2547909

)HE)-3,6,13-E2] & 4-5-(1,1,1-E | S0 2-0-v g T2 -2-21)-2-%A}-4,7, 11, 128 Egho} 243 AL b 7h-
14-d) 7200l E (118).

Sk 12, Ps, B ST,

MS (ESI) m/z 1138.2 [M+H] .

'HNR (400 MHz, "%b&-d4) & 8.52 (d, J = 1.0 Hz, 2H), 8.10 (d, J = 9.4 Hz, 1H), 7.76 (d, J = 1.7 Hz,
), 7.67 (t, J = 7.7 Hz, 1), 7.45 (t, J = 58.0 Hz, 1), 7.34 (d, J = 7.9 Hz, 2H), 7.26 - 7.18 (m,
4H), 7.16 (d, J = 9.8 Hz, 1), 6.79 (d, J = 9.9 Hz, 1), 6.56 (d, J = 1.7 Hz, 1), 4.96 (t, J = 7.6
Hz, 2H), 4.76 (s, 1H), 4.48 - 4.36 (m, 1H), 4.28 - 4.18 (m, 2H), 4.14 (s, 3H), 4.08 (s, 11), 3.98 (d,
J = 13.7 Hz, 1), 3.75 (s, 1), 3.58 (s, 3H), 3.47 (d, J = 14.5 Hz, 20), 2.91 (d, J = 9.2 Hz, 2I),
2.83 (d, J = 6.6 Hz, 2H), 2.27 - 2.15 (m, 2H), 1.99 (d, J = 8.8 Hz, 2H), 1.14 (s, 30), 1.13 (s, 3H),
1.09 (s, 3H), 0.95 (s, 3H).

N
“
F N
FLF
Heg F
0 H o H
N N. N__O
H O = %
Ny
B
e
N
w
A Al 119

e ((55,85,95,145)-11-(2,6-T &F L 2-4-(2-vd 9] 2| n|©-5- ) W 2)-16, 16, 16- E 2] &7 L 2-9-3| =5 A| -
15, 15~ Al & -8-(4-((2- (8- (5 A §-3-2)-3, 8-t oA Al 2 2 [3.2. 1] S -3-<)) 9] 2} m] -5~ ) o B & ) il 2 )~
3,6, 13-Eg%4-5-(1,1, 1-Eg FF L2 -2-mE Z 2 9-2-%)-2-FA}-4,7, 11, 12-B| Edfop A S A 2E-14- ) 7F =
viHo] E (119). F3HA|:12, P47, ¥ S7.

MS (ESD) m/z 1133.32 [M+H]',

HONMR (400 Mz, WEb2-d4) § 8.97 (s, 1H), 8.52 (s, 1H), 8.14 (d, J = 9.4 Hz, 1H), 7.34 (dd, J = 8.0,
5.0 Hz, 20), 7.23 (d, J = 8.0 Hz, 1H), 7.16 (d, J = 10.0 Hz, 2H), 6.79 (d, J = 9.9 Hz, 2H), 4.96 (t, J
= 7.6 Hz, 2H), 4.81 - 4.73 (m, 6H), 4.44 (d, J = 9.9 Hz, 2H), 4.29 (d, J = 10.0 Hz, 2H), 4.16 (d, J
14.0 Hz, 2H), 3.96 (d, J = 13.2 Hz, 1H), 3.67 (d, J = 15.8 Hz, 10H), 3.46 (d, J = 14.5 Hz, 1H), 3.20
3.12 (m, 20), 2.95 - 2.79 (m, 2H), 2.74 (s, 3H), 2.22 (dd, J = 14.5, 8.2 Hz, 1H), 1.99 (d, J = 8.8 Hz,
1H), 1.27 - 1.09 (m, 10H), 1.04 (s, 6H).
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[1735]
[1736]

[1737]

[1738]

[1739]

[1740]

[1741]
[1742]

[1743]

[1744]

[1745]

SS=50dl 10-2547909

2 Al 120

Wl ((59,89,98,148)-11-(2,6-T] ZF 9 & 4 (2- (8- (& M| EH-3-< )-3,8-T] o} AR A S 2 [3.2. 1] S EF-3-< ) T] &) 1]
‘%1_—5—?4)‘?*17.%)—16,16,16—E1ﬂ—e‘—r9_i—9—<>l£%’\]—15,15—\’4131]‘5‘—8—(4—((2—(8—(£*ﬂ% 3-9)-3,8-tjo} AR A| =
2[3.2.1]%8-3-A)Fgud-5-) o gl d)ul A )-3,6,13-EF S A2-5-(1,1,1-EFZF o 2 -2-HEd 2 g-2-9 )-
2-2x}-4 7 11, 12-E| Eglo}x} 1A} ] 7H-14-< ) 7L 2} o] E (120).

Z7H: 12, P20, 2 97,
NS (EST) m/z 1284.4 [M+I]

' NMR (400 MHz, #iet&-d4) & 8.73 (s, 2H), 8.53 (s, 2H), 8.19 (d, J = 9.4 Hz, 1), 7.35 (d, J = 7.9
Hz, 2H), 7.23 (d, J = 8.5 Hz, 5H), 6.84 (d, J = 9.8 Hz, 1H), 5.04 - 4.92 (m, 5H), 4.80 (d, J = 4.3 Hz,
2H), 4.44 (d, J = 9.9 Hz, 1H), 4.31 (d, J = 10.0 Hz, 1H), 4.15 (s, 6H), 3.95 (d, J = 13.2 Hz, 1H),
3.74 (s, 1H), 3.69 (s, 3H), 3.66 (s, 3H), 3.47 (dd, J = 14.4, 9.6 Hz, 5H), 2.91 (d, J = 7.7 Hz, 2H),
2.79 (d, J = 9.6 Hz, 1), 2.21 (s, 4H), 1.99 (t, J = 7.3 Hz, 5H), 1.17 (s, 3H), 1.14 (s, 3H), 1.11 (s,
3H), 1.03 (s, 3H).

Ao 121

wE  ((5S,85,95,145)-5-(tert-F&)-11-(4-(1- (1] ZF 2 &) -1H-H & ZF-3-Y )-2,6-U ZF 2 =29 & )-9-
FA1-15,15-H W & -8-(4-((2- (8- (A gH-3-U )-3,8-T o} A F 2 [3.2. 1] S ek-3-) F g v -5-L ) o E] ) wll
H)-3,6,13-E8]$4-2-5AF-4,7, 11, 12-H Edfoxp At 2h-14-< ) 7k = upe o] E (1 121).

FXHAL 11, P4, 2 S7.

NS (ESI) m/z 1048.4 [M+H]
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[1746]

[1747]
[1748]

[1749]

[1750]
[1751]

[1752]

[1753]
[1754]

[1755]

SE506 10-2547909

' NMR (400 MHz, ®IghE&-d4) § 8.44 (s, 2H), 8.01 (d, J = 2.7 Hz, 1), 7.77 (d, J = 9.5 Hz, 1H), 7.44
(t, J =59.7 Hz, 1H), 7.35 (d, J = 8.2 Hz, 2H), 7.26 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 8.0 Hz, 2H),
6.84 (d, J = 2.8 Hz, 1H), 4.87 (dd, J = 8.1, 7.0 Hz, 2H), 4.71 (dd, J = 8.1, 5.1 Hz, 2H), 4.02 (d, J =
13.8 Hz, 4H), 3.87 (d, J = 13.4 Hz, 1H), 3.80 (s, 1H), 3.72 - 3.62 (m, 1H), 3.58 (s, 3H), 3.55 (s,
2H), 3.38 (d, J = 1.6 Hz, 1H), 3.34 (s, 1H), 2.83 (t, J = 7.0 Hz, 1H), 2.72 (s, 2H), 2.11 (s, 2H),
1.89 (d, J =9.1Hz, 2H), 0.79 (s, 8H), 0.74 (s, 8H).

N~(F
SN
P e F
o H o[ o n
\OJLN N\__/K,NN N\n,O\
H O = H 0
FIOF
x F
A =z

AAle 122

We  ((55,85,98,149)-11-(4-(1- (v ZF 2. =g )-1H-9 & &-3-9) ¥ 2 )-16,16, 16-EH ZF L Z-9-3| =FA] -
15,15-t] w2 -8-(4-((2-(8- (S A &-3-%)-3, 8-t o} AR A Z 2 [3.2. 1] & EF-3-9) I | v -5- ) ol B ) L A ) -
3,6,13-E8]&4-5-(1,1, -E EF 2 -2-md T2 -2-%U)-2-%A}-4,7, 11, 12-B| Eg}o} A S A | 2F-14- ) 7L 2
v o] E (122).

Z7H: 12, P6, 2 S7.
NS (EST) m/z 1121.0 [MHI]

' NMR (400 MHz, ®IehE&-d4) § 8.52 (s, 2H), 8.09 (d, J = 9.4 Hz, 1H), 8.04 (d, J = 2.7 Hz, 1H), 7.78
(d, J =8.1Hz, 2H), 7.49 (t, J = 60.0 Hz, 1H), 7.44 (d, J = 8.1 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H),
7.23 (d, J = 8.0 Hz, 2H), 7.09 (d, J = 9.8 Hz, 1H), 6.86 (d, J = 2.7 Hz, 1H), 6.76 (d, J = 9.9 Hz,
1H), 4.95 (t, J = 7.6 Hz, 2H), 4.82 - 4.78 (m, 2H), 4.75 (s, 1H), 4.39 (d, J = 9.8 Hz, 1H), 4.24 (d, J
= 9.8 Hz, 1H), 4.18 (d, J = 8.3 Hz, 1H), 4.16 - 4.08 (m, 2H), 4.00 (d, J = 13.1 Hz, 1H), 3.88 (d, J =
13.4 Hz, 1H), 3.74 (s, 1H), 3.67 (s, 3H), 3.59 (s, 3H), 3.46 (d, J = 14.5 Hz, 2H), 2.96 - 2.86 (m,
2H), 2.86 - 2.68 (m, 2H), 2.29 - 2.13 (m, 2H), 2.04 - 1.88 (m, 2H), 1.11 (s, 3H), 1.09 (s, 3H), 1.02
(s, 8H), 0.84 (s, 3H).

X
/N F
=N
F
F
FOF
H F
o] o H
\O)LN N\/'\,N NTO\
H O H o]
FITF
x F
N ~
~ |
N)\N/YO
N
A Ao 123

wE  ((5S,85,95,145)-11-(4-(1- (O ZF L. 2 & )-1H-F & Z-3-4)-2,6-T &F 2. 2wl )-16,16, 16-EZ ZF 2
2-9-3 =5 A]-15,15-tME-3,6,13-E 8] & 4-8-(4-((2-(3-& a3 H & -1-d) 7 g v 9 -5-) o E] d ) ! & ) -5~
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[1756]

[1757]

[1758]

[1759]
[1760]

[1761]

[1762]

[1763]

[1764]

[1765]
[1766]

SE=506 10-2547909

(1,1, 1-E8| EF 2 -2-HEY L2 9-2-A)-2-5A}-4,7, 11, 12-H Ego}x} AL H ZH-14-L ) 72 H[H o] E (123).
Z=ZHA): 12, P4, 9 S58a.
NS (ES) m/z 1088.2 [M+H] .

H MR (400 MHz, WEFS-d4) & 8.49 (s, 2H), 7.53 (t, J = 59.7 Hz, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.34
(A, T =7.8Hz, 2H), 7.23 (d, J = 8.1 Hz, 2H), 7.14 (d, J = 10.1 Hz, 1), 6.94 (d, J = 2.8 Hz, 1H),
6.82 (d, J = 10.0 Hz, 1H), 4.50 - 4.39 (m, 1H), 4.38 (s, 2H), 4.34 - 4.26 (m, 1H), 4.14 (d, ] = 12.5
Hz, 2H). 4.10 - 3.99 (m, 2H), 3.94 (d, J = 13.1 Hz, 1), 3.80 - 3.72 (m, 2H), 3.69 (s, 3H), 3.66 (s,
3H), 3.45 - 3.38 (m, 2H), 2.94 - 2.82 (m, 3H), 2.82 - 2.73 (n, 1), 1.16 (s, 3H), 1.14 (s, 3H), 1.11
(s. 30). 1.06 - 0.99 (m, 3H).

X
/" N"F
=N
F
CF H F
ji H O o H
~o°N N\/'\,N.N N\n,O\
H O < H 0
CFs
D
N /I
\N h@
N
\_/\O/
Ao 124

e ((5S,85,95,149)-11-(4-(1-(H EF L2 E)-11- 2} &-3-9)-2,6-T| ZF 2 2w )-16,16, 16-EF ZF 2
B-9-3] =ZA]-8-(4-((6-(8-(2-H| ZA] ol & )-3, 8-T] o} AR A S 2 [3.2. 1] §¥-3-9) 9] 2] D -3-) ol ¥ )il A ) -
15,15-9He-3,6,13-E8] % 4-5-(1,1, I-EFEF ¢ 2-2-1 & X 2 9-2-9)-2-8A}-4 7 11, 12-H| Eto}A A A}

Y zk-14-) 720t o] E (124).

Z2HA: 12, P4, 2 S59.
MS (ESI) m/z 1157.3 [M+H] .

I NMR (400 MHz, "l€-&-d4) & 8.28 (d, J = 2.2 Hz, 1H), 8.20 - 8.07 (m, 1), 7.74 - 7.66 (m, 1H), 7.48
- 7.30 (m, 4H), 7.22 (d, J = 8.0 Hz, 2H), 6.93 (d, J = 2.8 Hz, 1H), 6.86 (d, J = 8.9 Hz, 1H), 4.44 (s,
1H), 4.31 (s, 1H), 4.28 (s, 3H), 4.14 (d, J = 12.1 Hz, 2H), 3.94 (d, J = 13.1 Hz, 1H), 3.83 - 3.77 (m,
2H), 3.68 (d, J = 12.0 Hz, 7H), 3.44 (s, 4H), 3.35 (s, 3H), 2.94 - 2.84 (m, 3H), 2.78 (dd, J = 12.6,
9.1 Hz, 1H), 2.32 - 2.24 (m, 2H), 2.06 (d, J = 8.6 Hz, 2H), 1.24 - 1.09 (m, 8H), 1.03 (s, 2H).

A A4 125
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[1767]

[1768]

[1769]

[1770]

[1771]
[1772]

[1773]

[1774]

[1775]

SS90l 10-2547909

el ((55,8S,95,145)-11-(2,6-H EF 2 2 -4-(5-v & 9 g Hd-2-4 )Wl 2 )-16,16, 16-EF EF L Z-9-3| =5 A| -
15,15~ & =8-(4-((6-(8- (S A &H-3-)-3,8-T] o} A H| A Z 2 [3.2. 1] 5 ¥-3-% ) ] 2] I -3- ) o Bl ) wll A ) -
3,6,13-E8] % A-5-(1,1,1-EgZF Q2 -2-WE X2 7-2-9)-2-2A}-4,7 11, 12-E| Egtol A3 A g 71-14- ) 7L 2
o] E (125).

Z2HA: 12, P39, 2 S3.
NS (ESI) m/z 1128.8 [MH]

MR (400 Mz, ME-S-d4) § 8.56 (s, 1H), 8.29 (d, J = 2.2 Hz, 1H), 8.14 (d, J = 9.5 Hz, 1H), 8.01 -
7.88 (m, 2H), 7.70 (dd, J = 8.8, 2.3 Hz, 1H), 7.56 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 7.9 Hz, 2H), 7.23
(d. J = 8.0 Hz, 21), 6.83 (dd, J = 28.9, 9.4 Hlz, 2H), 4.96 (t. J = 7.6 Hz, 2H), 4.48 - 4.40 (m, 1H).
4.39 - 4.27 (m, 3H), 4.22 - 4.12 (n, 4H), 3.98 (d, J = 13.1 Hz, 1H), 3.75 (s, 1H), 3.70 (s, 3H), 3.64
(s, 3H), 3.46 - 3.37 (m, 2H), 2.95 - 2.75 (m, 5H), 2.46 (s, 3H), 2.24 (dd, J = 9.9, 4.5 Hz, 2H), 2.07
(d, ] =8.61Hz, 21), 1.34 - 1.21 (m, 1H), 1.19 - 1.06 (m, 9H), 1.03 (s, 3H).

2] 126

He ((5S,8S5,95,145)-11-(2,6-t] & F 2 2 ~4-(1H-T 2}&-3-4 )Wl ¥ )-16,16, 16-E| EF L2 -9-3| =FA]-15, 15—
O’ -8-(4-((6-(8-(Z M gt-3-)-3, 8-l o} AR A E 2 [3.2. 1] 5 ¥-3-4) ¥ 2| d-3-) ol Bl d)wl A )-3,6,13-E
25A4-5-(1,1, 1-EgEF e 2 -2-E X 2 9-2-9)-2-5AF-4,7, 11, 12-H EgtopA AL v| 7-14- ) 7k 2 npe o] E
(126) A 12, P42, 2 S3.

MS (ESI) m/z 1105.3 [M+H]

H NVR (400 MHz, ®EhS-d4) & 8.15 (d, J = 9.4 Hz, 1), 7.70 (dd, J = 9.4, 2.8 Hz, 2H), 7.35 (dd, J =
14.0, 8.3 Hz, 4H), 7.22 (d, J = 7.9 Hz, 21), 6.86 (d, J = 8.9 Hz, 1), 6.81 - 6.72 (m, 20), 4.97 (t, J
= 7.6 Hz, 2H), 4.53 (s, 1H), 4.44 (d, J = 9.5 Hz, 1H), 4.34 (t, J = 12.5 Hz, 3H), 4.15 (s, 3H), 3.95
(d, J =13.2 Hz, 1H), 3.68 (d, J = 14.3 Hz, 10H), 3.39 (d, J = 13.9 Hz, 2H), 2.94 - 2.76 (m, 4H), 2.27
- 2.19 (m, 2H), 2.08 (d, J = 8.5 Hz, 2H), 1.20 - 1.10 (m, 9H), 1.03 (s, 3H).
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[1776]
[1777]

[1778]

[1779]

[1780]

[1781]

[1782]
[1783]

[1784]

[1785]

[1786]

[1787]

SS=50dl 10-2547909

A d 127

wEg  ((5S,85,9S,145)-11-(2,6-T & F 2 2 -4-(4-(Z A eF-3-d A g d-2-<4 )W 2 )-16,16, 16-EF ZF 2 2 -
9-3| == A]-15, 15~ W] & -8-(4-((6- (8- (S A E-3-Y)-3, 8-t o} AR A S 2 [3.2. 1] 5 8-3-9) 1] 2] P -3-Y ) ol E]
D)l A)-3,6,13-E8)2A2-5-(1,1,1-E8ZF o 2 -2-MEd X2 F-2-U )-2-2A}-4,7 11, 12-H]| Eg}o} 1} AN A} o 71—
14-Y) 7} =2 vl o] E (127).
Z7HA): 12, P43, 2 S3.
MS (ESI) m/z 1188.2 [M+H] .

HONMR (400 MHz, W€F2-d4) & 8.65 (d, J = 6.6 Hz, 1H), 8.32 — 8.26 (m, 1H), 7.70 (dd, J = 8.8, 2.3
Hz, 1H), 7.62 - 7.52 (m, 2H), 7.34 (d, J = 7.9 Hz, 2H), 7.30 - 7.19 (m, 3H), 6.84 (dd, J = 21.8, 9.4
Hz, 1H), 5.76 - 5.64 (m, 1H), 5.11 (t, J = 6.9 Hz, 2H), 4.95 (t, J = 7.6 Hz, 2H), 4.90 - 4.73 (m, 3H),
4.59 - 4,51 (m, 1H), 4.44 (t, J = 5.1 Hz, 1H), 4.32 (td, J = 14.6, 5.4 Hz, 3H), 4.25 - 4.12 (m, 4H),
4.05 - 3.95 (m, 1H), 3.68 (d, J = 17.7 Hz, 5H), 3.48 - 3.39 (m, 2H), 3.35 (s, 4H), 2.91 (d, J = 8.2
Hz, 2H), 2.83 (s, 1H), 2.24 (dd, J = 9.7, 4.5 Hz, 2H), 2.07 (d, J = 8.6 Hz, 2H), 1.15 (d, J = 5.7 Hz,
8H), 1.04 (s, 2H).

Al 128

HE  ((55,8S,95,149)-11-(2,6-H ZEF 2 24~ (1-HE-10-9 &=-3-4) ¥4 )-16,16, 16-ET]| ZF L2 -9-3| == A]
-15, 15— m " -8-(4-((6-(8- (S A §F-3- )-3,8-t] o} A H| A S 2 [3.2. 1] 5 5-3-2 ) 3 2] I -3- ) ol Bl ) wll & ) -
3,6,13-E81%4-5-(1,1, FE8 ZF 2 2-2-WEd T2 H-2-U)-2-8A}-4,7, 11, 12-E| E&}o} A} S AL H| 71-14- ) 71 =
HpHo] E (128).

SHAlL 12, P41, 2 S3.

s

MS (ESI) m/z 1119.9 [M+H]

HNMR (400 MHz, #l¥t&-d4) & 8.29 (d, J = 2.2 Hz, 1H), 7.77 - 7.67 (m, 1H), 7.61 (d, J = 2.3 Hz, 1H),
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SS50dl 10-2547909

7.33 (d, J = 8.2 Hz, 4H), 7.22 (d, J = 8.2 Hz, 2H), 6.88 (d, J = 8.9 Hz, 1H), 6.65 (d, J = 2.3 Hz,
1H), 4.95 (t, J = 7.6 Hz, 2H), 4.85 (dd, J = 8.2, 5.1 Hz, 2H), 4.55 (p, J = 6.2 Hz, 1H), 4.45 (d, J =
8.5 Hz, 1H), 4.34 (dd, J = 14.5, 2.5 Hz, 3H), 4.19 - 4.08 (m, 4H), 3.93 (s, 4H), 3.68 (d, J = 9.4 Hz,
6H), 3.48 - 3.39 (m, 2H), 3.35 (s, 1H), 2.99 (s, 1H), 2.94 - 2.73 (m, 5H), 2.27 - 2.19 (m, 2H), 2.08
(t, J =6.9Hz, 2H), 1.35 - 1.26 (m, 1H), 1.24 - 1.09 (m, 9H), 1.03 (s, 3H).

"N
F N
CF F
e H OH O H
~o™N N\_)\/N.N N\",O\
H o = H o)
CFs4
Y
S |\
!
[1788] ©
[1789] 2 Al e 129
[1790] wlel  ((5S,8S,9S,148)-11-(4-(5-A| FR2Z 2 F -1, 3 4-2A}t]o}&-2-4)-2,6-T| ZF o 2wl & )-16,16,16-ET| Z=F
2 2-9-3| =5 A]-15,15-U | & -8-(4-((6-(8- (M ¥-3-¢)-3,8-T o[ AR A Z 2 [3.2. 1] & &-3-) F 2| ¥l -3-Y)
o E] ) A)-3,6,13-E8] 2 2-5-(1,1,-EFZF 0 2-2-WE T2 H-2-2)-2-2A}-4,7,11, 12- €] E&}o}x} Sl A} H]
ZH-14-A)7FEn o] E (129).
[1791] Z7HA): 12, P40, 2 S3.
[1792] NS (ESI) m/z 1147.4 [M+H] .
[1793] HONMR (400 MHz, ™EFS-d4) & 8.33 - 8.26 (m, 1H), 8.16 (d, J = 9.4 Hz, 1H), 7.70 (dt, J = 9.1, 2.4
Hz, 1H), 7.54 (d, J = 7.3 Hz, 2H), 7.37 - 7.32 (m, 2H), 7.23 (d, J = 8.2 Hz, 2H), 6.91 - 6.77 (m, 1H),
4.96 (t, J = 7.6 Hz, 2H), 4.84 (dd, J = 8.2, 5.1 Hz, 2H), 4.59 - 4.52 (m, 1H), 4.52 - 4.40 (m, 1H),
4.39 - 4.24 (m, 3H), 4.22 - 4.13 (m, 4H), 3.96 (d, J = 12.9 Hz, 1H), 3.75 (d, J = 9.0 Hz, 1H), 3.72 -
3.63 (m, 6H), 3.46 - 3.38 (m, 2H), 2.91 (d, J = 8.7 Hz, 2H), 2.88 - 2.74 (m, 2H), 2.36 - 2.20 (m, 3H),
2.08 (d, J =8.6 Hz, 2H), 1.32 - 1.16 (m, 6H), 1.15 (s, 4H), 1.13 (s, 3H), 1.03 (s, 2H), 0.89 (s, 1H).
7
F SN
CF E
o) H OH O H
\O)LN N\:/'\,N.N N\n,O\
H o =< H 0
CFs
N
S |\
Y
[1794] 0
[1795] A A4 130
[1796] wE ((58,85,95,145)-11-(2,6-T] & F 2 2-4-(F 2 9-2-U )i 2)-16,16,16-E 2] TF 2 2-9-3] == A]-15,15-T]

w ' -8-(4-((6-(8- (A EH-3-4)-3,8-T| o} AR A| E 2 [3.2. 1] =&
L 4-5-(1,1,1-E8] EF e 2 2-MEd T2 P-2-Y )-2-2A}-4,7 11,1
(130).

3-d)Hgld-3-U)olEld)wl=)-3,6,13-E¢]
2-8| Eg}o} At A AL E| 7F-14-< ) 7} 2 v} e o] E
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[1797]

[1798]

[1799]

[1800]

[1801]
[1802]

[1803]

[1804]

[1805]

SEE56 10-2547909
Z2HA: 12, P28, 2 S3.
NS (ESI) m/z 1116.6 [M+H]

I NMR (400 MHz, =l€h&-d4) & 8.71 (s, 1H), 8.29 (d, J = 2.2 Hz, 1H), 8.17 (d, J = 8.5 Hz, 1H), 8.09
(t, J =7.8Hz, 1H), 8.01 (d, J = 7.9 Hz, 1H), 7.70 (dd, J = 8.8, 2.3 Hz, 1H), 7.64 - 7.52 (m, 3H),
7.34 (d, J =7.8Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.14 (d, J = 9.5 Hz, 1H), 6.84 (dd, J = 25.9, 9.4
Hz, 2H), 4.96 (t, J = 7.6 Hz, 2H), 4.83 (dd, J = 8.2, 5.1 Hz, 2H), 4.55 (d, J = 7.8 Hz, 1H), 4.48 -
4.41 (m, 1H), 4.35 (dd, J = 14.5, 2.5 Hz, 3H), 4.19 - 4.13 (m, 4H), 3.99 (d, J = 7.6 Hz, 1H), 3.75 (s,
1), 3.70 (s, 4H), 3.64 (s, 3H), 3.46 - 3.32 (m, 3H), 2.93 (s, 2H), 2.24 (dd, J = 9.6, 4.6 Hz, 2H),
2.07 (d, J =8.6 Hz, 2H), 1.19 - 1.10 (m, 9H), 1.03 (s, 3H).

AAe] 131
4 =
F F

rEF ¢ FOF .

o H 7 oy Ns— 0 H OH I Q@ H
A A NN N O ~~ A N_AUN. N O«
0N v N Y 0" "N - N )\

H 2 H o H 0O = H o)

T O i+
131a 131b
N
N N’@
F

86, PACIy(PPhs)y, CFs n.

Pd(tBusPPh),Cly 0 HQ & H
KH,PO, \O/U\N N Ny AN RO

H O =< H o)
CF,

131 N N

Nok

9

o

wl2)-16,16,16-EZ ZF 0. 2-10-3| =2 A]-11-(4-0}o] 0. &
Fozo-wE T ZP-2-9)-2-%A}-4,7,8, 12-H| E &}o}z}
3lag 33E 1la9 A sl AAE Wel upgt, 719

wEl  ((55,108,11S,14S)-8-(4-°l ] -2,6-t] Z2F 2
wWA)-15,15-0 W E-3,6,13-E8] & 4~-5-(1,1,1-E¢]
AL ZH-14- ) 7FE AP O] E (131a). XA SH3HE
L tjale] P38E o]-8-slo] A|z33iTt.

=
1

NS (ESI) m/z 924.2 [M+H]'

H NVR (400 MHz, "l€t2-d4) 6 7.52 (d, J = 8.0 Hz, 2H), 7.00 (dd, J = 11.2, 7.8 Hz, 4H), 4.44 (s, 1H),
4.27 (s, 1H), 4.17 - 4.01 (m, 2H), 3.90 (d, J = 13.2 Hz, 1H), 3.71 (t, J = 5.9 Hz, 8H), 2.82 (d, J =
7.8 Hz, 2H), 2.77 - 2.67 (m, 1H), 1.17 (s, 3H), 1.14 (s, 3H), 1.11 (s, 3H), 1.02 (s, 3H).

we ((5S,85,9S,149)-11-(4-(1-(MA| ZZ2[1.1. 1] A ek-1-2¥)-1H-1,2 ,3-Egjo}E-4-YU)-2,6-T ZF 2 29l 2 )-
16,16,16-E8] S5 Q2 2 -9-3| =FA|-8-(4-0}o] L =Wl & )-15,15-t] W€ -3,6,13-E¢| & 42-5-(1,1, I-EF EF L2 =~
2-wE 2 H-2-A)-2-2A}-4,7, 11, 12-E| Eg}olx} AL H| 7H-14-L ) 7F 2wl o] E (131b).  THF (2 mL) % 13la
(62 mg, 0.07 mmol)oll F-2] (52 mg, 0.818 mmol), 10% CuSO; (100 uL), Z CuSO, 3 1-oFAEHAZFE[1.1.1]

#E (0.300 ml, 0.082 mmol)2] €HE MHrtelRTh. 241 F, o B2 CuS0, F 1-oMA=RAEZ([1.1.1]5
(0.300 ml, 0.082 mmol)S H7}eict. F7I= 2417k Bk ke & o] e CuS0, 5 1-oMXZ=HAIZZ

[1.1.1]E (0.300 ml, 0.082 mmol)S FH7}gh T}, 484 2]} . SES EtOAc 2 FFE A}
g8kl Bujetqitk. f7] FEES NUClL §90 2 AHSa, NaS0, Aolld AxA7|a, ofzstar, 7+ afoll

E
offt
o
=
T,
QL
38
)
o
o

- 183 -



[1806]

[1807]

[1808]

[1809]

[1810]

[1811]

[1812]

[1813]

[1814]

[1815]

SEE56 10-2547909
wZA AT, FRES Aalyl a=uEady (256 - 75% BtOAc/hex)ol] o3 AAFH] 131b2 FE349T).
NS (ESD) m/z 1032.1 [M+H] .

' NMR (400 MHz, ®l¥kE-d4) § 8.50 (s, 1H), 7.52 (d, J = 8.0 Hz, 2H), 7.43 (d, J = 8.1 Hz, 2H), 6.99
(d, J = 8.1Hz, 2H), 4.44 (s, 1H), 4.30 (s, 1H), 4.17 - 4.03 (m, 3H), 3.93 (d, J = 13.2 Hz, 1H), 3.71
(s, 40), 3.66 (s, 3H), 2.86 - 2.67 (m, 5H), 2.45 (s, 7H), 1.16 (s, 4H), 1.14 (s, 3H), 1.11 (s, 3H),
1.02 (s, 3H), 0.89 (d, J = 6.7 Hz, 1H).

HEl  ((55,85,95,145)-11-(4-(1-(R A 2 [1.1. 1] Ee-1-9)-1H-1,2,3-Eo}FH-4-9)-2,6-t ZF 2 29 2 )-
16,16,16-E8 ZF 2 2-9-3| == A]-15, 15-t) || & -8-(4-((2-(8- (S A &h-3-2 )-3,8-T] o} AR A & 2 [3.2. 1] S &
3-oh) ¥ m e -5-) ol B )M A )-3,6,13-E2] & 4-5-(1,1, I-ES S F 22 -2-WH L2 3-2-9 ) -2-5 Ak
4,7,11,12-H Eg}ol}3ALH 7H-14- ) 72 o] E (131)  FA4] 3FgE 1318 3gE 19 g el A=
W) wheh, e gidlel] 131h @ S7S o] &-3fe] Al x3HgIT).

NS (EST) m/z 1174.1 [M+I]

' NMR (400 MHz, #igt&-d4) & 8.53 (s, 3H), 8.51 (s, 1), 8.19 (d, J = 9.4 Hz, 1H), 7.43 (d, J = 8.1
Hz, 3H), 7.34 (d, J = 7.8 Hz, 3H), 7.23 (d, J = 7.8 Hz, 3H), 7.18 (d, J = 9.9 Hz, 1H), 6.83 (d, J
10.1 Hz, 1H), 4.96 (t, J = 7.6 Hz, 3H), 4.80 (d, J = 7.3 Hz, 6H), 4.44 (d, J = 9.6 Hz, 1H), 4.30 (d, J
= 9.9 Hz, 1), 4.15 (d, J = 6.5 Hz, 5H), 3.94 (d, J = 13.1 Hz, 1H), 3.72 (s, 2H), 3.68 (d, J = 9.6 Hz,
8H), 3.48 (s, 2H), 3.44 (s, 1H), 2.96 - 2.81 (m, 3H), 2.79 (d, J = 10.1 Hz, 1H), 2.74 (s, 1H), 2.45
(s, 8H), 2.21 (d, J = 10.4 Hz, 3H), 1.99 (d, J = 9.2 Hz, 3H), 1.16 (s, 5H), 1.14 (s, 8H), 1.11 (s,
4H), 1.02 (s, 4H).

A Ao 132
{
F Z N
fN%F ~/ F
F
F
OH P7, Na*CNBHj" OH F H H'O F
’ 3 $23, PdCl(PPhs)z, . Boc
.HVLHNBOCM NN Bog Cull EtecN N AN

Boc™ Y B
2 H 2 N H
C\| C\I A PN
12a 132a 132b »
NN

FOLF .
1. HCIDCM o 4 OH oy
2. A3, HATU \O)Lli(N\-)\’N' TTO\
H o 3 0
FF
132\©\F|(j
N2 NTY?

tert=8  2-((25,35)-3-((tert-F-FA|7F 2R d) o}1| 1) -2-8| EF A -4-(4-o}o] L v D) H-5 )-2-(4-(1-(H &+
Q2 d)-1-92tE-4-9)-2,6-HEF o2 ) s =al-1-7t2 5 o] E (132a)9] 4. %A 3}9E 132a
S 3tt= la] @Al dish AlAE el wel, v diAlel 12a B P7S o] &-sko] Alxskitt.

~

NS (ESI) m/z 764.0 [M+H] .

- E ) Hd)-2-3| = 2A e )-2-(4-(1-(Y ZF o 2 v g )-1H-3| & Z=-4-Y )-2,6-T]
1-7l2 540 E (132b)9] 4. HA 3IHE 132bE 3FE 19 g dal A"
Aol 132a @ S23% o]-g&slo] A xS,

tert-5-¢ 2(@5%)3(HmtHEM}EE%WWBQ%%&M&M%GM%G*QW% Eégﬂkjﬂﬂﬂ—
H
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[1816]

[1817]

[1818]

[1819]

[1820]

[1821]

[1822]

[1823]

[1824]

[1825]

SS50dl 10-2547909

MS (ESI) m/z 852.0 [M+H] .

1H NMR (400 MHz, w&k2-d4) & 8.53 (s, 1H), 8.19 - 8.08 (m, 2H), 7.93 (d, J = 9.4 Hz, 1), 7.50 (t, J
= 59.7 Hz, 1H), 7.40 (d, J = 8.2 Hz, 2H), 7.28 (d, J = 8.1 Hz, 5H), 4.07 (d, J = 12.9 Hz, 2H), 3.74
(ddd, J = 10.7, 6.3, 2.5 Hz, 1H), 3.62 (s, 1H), 2.87 - 2.69 (m, 3H), 1.37 (s, 7H), 1.31 (s, BH), 1.27
(s, 3H), 1.25 (s, 3H).

we  ((55,85,95,149)-11-(4-(1-(H EF 2 2 e )-1H-3 &E-4-¥ )-2,6-T) FF 2 2l 4 )-8-(4-((6-((2S,6R)~
2,6-OHEd e 2y ) a9 d-3-2) o el d)ul 2 )-16,16,16-E 2] ZF 9 2 -9-3| == A]-15,15-t] W€l -3 6, 13-E
2 2-5-(1,1,1-E8|EF e 2 -2-med T2 9-2-9)-2-2A}-4, 7 11, 12-H E g}o} A AL H 71-14-2 ) 7L 2 v} o] E

(132) A 33E 1328 FA 129 A o8] AAE el wah, refu tiilel 132bE o] 83fe] A=
Eed=

MS (ESI) m/z 1102.3 [M+H]'.

I NMR (400 MHz, Wl¥r&-d4) & 8.54 (d, J = 0.7 Hz, 1H), 8.25 - 8.10 (m, 3H), 7.83 (d, J = 9.1 Hz, 1H),
7.51 (s, 1), 7.35 (d, J = 7.3 Hz, 2H), 7.24 (t, J = 7.7 Hz, 4H), 7.15 (dd, J = 20.4, 9.7 Hz, 1H),
6.82 (d, J = 10.0 Hz, 1H), 4.44 (d, J = 9.8 Hz, 1H), 4.31 (d, J = 9.9 Hz, 1H), 4.21 - 4.03 (m, 4H),
3.93 (d, J = 13.2 Hz, 1H), 3.81 - 3.61 (m, 6H), 2.97 - 2.80 (m, 2H), 2.80 - 2.66 (m, 2H), 2.03 (s,
1), 1.25 (d, J = 6.2 Hz, 6H), 1.17 (s, 3H), 1.14 (s, 3H), 1.11 (s, 3H), 1.03 (s, 3H).

A Ao 133
F
NP N—A
F
OH |, P1, Na*CNBHg", . OH F 1. HCIIDCM
N\/'\,N Boc THFACOH N LN, Boc ZAHATY
Boc” Boc™ 'Y N
N : H
hol S8
12a 133a
F NA
NAN’( \N’(
F F
F
F
FOF §7, PdCh(PPhg) gl 5
7, PdClp 3)2, o OH
o) g oH é H Cul, Et;N/MeCN H H
\O)L,\iN\_/k,NN)E/EqTo\ — \OJLH ON\i)\,NH)I\N\go\
H o < H o]
F
\©\ FITF W
1" F 133 N r

tert-5-8  2-((25,35)-3-((tert-F-EA| 7t 2B Y ) o} 1] 1= )-2-3]| =2 A]-4-(4-o}o] = H ) & )-2-(4-(1- (1 = F
ozuﬂ1%)—1H—o]ulu}A~—4—°1)—2 6-tlZF ol d)s =ezl-1-7t2 B Aol E (133a)9 ¥4 122 (0.28 g,
0.53 mmol) = P1 (172 mg, 0.67 mmol)2] &3+E2S THF/AcOH (12 mL, 3:1)¢] EFE Fo &aiAAHT. A9
A . 2F Aolwerzs=elol= (2.49 mmol/FA A gr, 0.44 g, 1.09 mmol)Z F7}alAd
o ¥ EES WA wRke v, ofFetal, o3E FAE EtOAcE 3 FAFA. e ARES 7T
alo] HFA17)13; AFES EtOAc/ Ao 2 REIS] AAAS/HAAAA 133a (351.6 mg, 87.3%) S F53}9c}.

G
Mo
ot Z
o
=
T
_C|>1_',
i
l'>

2}

MS (ESI) m/z 764.09 [M+H]

wE  ((5S,108,11S,14S)-8-(4-(1- (1) = F o 2w e )-1H-o| vt} Z£-4-9)-2, 6~ = F 0. 2 dl 2 )-16,16, 16-EF =F
Q 2-10-3| =FA]-11-(4-o}o] 2. =wld )-15,15-T] H &l -3 ,6,13-E| = A2-5-(1,1, -EEEZF o2 -2-HE T & 7
2-U)-2-2-x1-4,7,8, 12-H Edtol A S ALH| 71-14- ) 7k E v o] E - (133b)e] 4.  133a (75%, 0.3 g, 0.29
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[1826]

[1827]

[1828]

[1829]

[1830]

[1831]
[1832]

[1833]

[1834]

mmol)Z DCM (10 mL) & HCI (Y24 = 4.0M, 2.6 mL) o &afJA 2. wHE=
7ket sl FEAZ|a, & EHLS DCM (10 mL) 2 HATU (0.24 g, 0.64 mmol) =l
Z3o|dolql (0.6 ml, 0 mol)E H7Fskar, o]o]A A3 (0.21 g, 0.86 mmol)E H7IsIct. WeES 2204
WA wEkelglel. RES E3ES MeOH 5 mL2 EA3ta, sFAIAT. X ARES EtOAcE 43k, 5%
LiCl, ¥3} NalCO;, ¥ 42 A3 thg, Na,S04 Aolld AZzA7)ar, oJztstar, 7t 3k &

AFEs A7t 29 A=vkEae) (30%014 70% EtOAc/Hex) ol o]afl “gAlsto] 133b (296 mg, 67%)F 53}
ATt

NS (ESD) m/z 1014.6 [M+H] .

HONMR (400 MHz, #l€he-d4) & 8.15 (d, J = 1.2 Hz, 1H), 8.01 (d, J = 1.3 Hz, 1H), 7.58 (t, J = 59.9
Hz, 1H), 7.52 (d, J = 7.9 Hz, 2H), 7.38 (d, J = 8.4 Hz, 2H), 6.99 (d, J = 8.2 Hz, 2H), 4.45 (s, 1H),
4.30 (s, 1H), 4.14 (s, OH), 3.93 (d, J = 13.2 Hz, 1H), 3.71 (s, 3H), 3.66 (s, 3H), 2.92 - 2.67 (m,
4H), 1.16 (s, 3H), 1.14 (s, 3H), 1.11 (s, 3H), 1.02 (s, 3H).

mlE (58,108,118, 148)-8-(4-(1-(H ZF 2.2 & )-H-o| M| t}E-4-%)-2, 6-t] EF 2. 2 )-16,16, 16-E 2] &7
2. 2-10-3| =5A]-15,15- T W E-11-(4-((2- (8- (S M €-3-¢ ) -3, 8-l o} A H| A F 2 [3.2. 1] S &h-3- ) 9] g ] e -
5-e)ell Bl d)HlE)-3,6,13-E] §4-5-(1,1, 1-ESEF L 2-2-H 9 T2 9-2-%)-2-AF-4,7, 8, 12-H Edto} A}l
AHEIZE-14-2) 7F2uld o] E (133)  wlo]doll A, MeCN: Et:N 3:1(1ml)e] L ZF 133b (50 mg, 0.05 mmol),
S7 (17 mg, 0.06 mmol), °}o]2wWs}42] (I) (4.0 mg, 0.02 mmol), EWNA-UFZ 20| A(EHdE a)Fe}
F (I1) (99%, 11.1 mg, 0.02 mmol)®] &NE E7AX b5, Ao TA wwapivk. st kel s5A%
k. HPLCAl <fsll AAsta, TZAZRAA 1338 F5330H.

MS (ESI) m/z 1156.4 [M+H]

'HONMR (400 MHz, vlEhe—-d4) & 8.44 (s, 2H), 8.09 (d, J = 17.5 Hz, 2H), 7.93 (s, 1H), 7.49 (t, J = 60.0
Hz, 1H), 7.27 (dd, J = 18.4, 8.1 Hz, 3H), 7.14 (d, J = 8.0 Hz, 2H), 6.73 (d, J = 9.9 Hz, 1H), 4.86 (d,
J =7.6Hz, 2H), 4.72 (dd, J = 8.2, 5.0 Hz, 2H), 4.35 (d, J = 8.7 Hz, 1H), 4.22 (d, J = 9.8 Hz, 1H),
4.03 (d, J = 12.8 Hz, 4H), 3.84 (d, J = 13.2 Hz, 1H), 3.58 (d, J = 8.6 Hz, 5H), 3.37 (d, J = 14.4 Hz,
20), 2.90 - 2.62 (m, 4H), 2.56 (s, 1), 2.12 (d, J = 11.1 Hz, 20), 1.90 (d, J = 9.0 Hz, 21, 1.07 (s,
3H), 1.05 (s, 3H), 1.01 (s, 3H), 0.93 (s, 3H).

A A 134

wE'l  ((55,85,9S,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥] 2}&-3-9)-2,6-t] 2 F 2 22 )-16,16,16-ET ZF 2
2-9-3| =5 A]-15,15- 0] W & -8~ (4-((4-(7-W & -6-52-5,6,7,8-H E&3| = & oWt} 2 [1,2-a] 9] 231 -2-2 ) 7]
Dogd)wlA)-3,6,13-EF24-5-(1,1,1-Eg8|ZF o 2-2-WEZ 2 9-2-U)-2-2A}-4, 7,11, 12-H Eglo}x} &
At 7F-14-9) 7L 2ntd| o) E Z7kA|: P4, A3, 2 S5.

+

MS (ESI) m/z 1137.1 [M+H]
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[1835]

[1836]
[1837]

[1838]

[1839]

[1840]

[1841]

[1842]
[1843]

[1844]

SE506 10-2547909

' NMR (400 MHz, ®"l&t&-d4) § 8.11 (d, J = 9.4 Hz, 1H), 8.01 (d, J = 2.7 Hz, 1H), 7.75 - 7.50 (m, 6H),
7.46 (d, J = 16.5 Hz, 2H), 7.36 (d, J = 8.2 Hz, 2H), 7.28 (d, J = 9.5 Hz, 3H), 7.15 (d, J = 8.0 Hz,
3H), 6.85 (d, J = 2.7 Hz, 1H), 6.73 (d, J = 10.0 Hz, 1H), 4.79 - 4.71 (m, 5H), 4.35 (d, J = 9.9 Hz,
1), 4.22 (d, J = 10.0 Hz, 1H), 4.06 (d, J = 13.5 Hz, 3H), 3.85 (d, J = 13.0 Hz, 1H), 3.65 (s, 2H),
3.61 (s, 3H), 3.57 (s, 3H), 3.08 (s, 4H), 2.83 (d, J = 8.0 Hz, 2H), 2.73 - 2.62 (m, 1H), 1.07 (s, 4H),
1.05 (s, 3H), 1.02 (s, 4H), 0.94 (s, 3H).

F
7\
. N
FLF g
OH
(@] H O H
\OJLN\jE(N_J\,NN N\n,O\
H o = H o)
FTF
%F\
L.
N NZ
N
o
A4 135

HEl ((58,108,11S,149)-8-(2,6-H| ZF 0 2 -4-(5-ZF ¢ 23] 2| d-2-2 )W 4 )-16,16, 16-EF ZSF L 2 -10-3| ==
Al-15,15-T1 W & -11-(4-((6-( (1R, 4R)-5-(Z A g-3-U)-2,5 Tlo}AH| A E2[2.2.1] 3 e-2-) ¥ 2] d-3- ) o] E]
DwA)-3,6,13-E8]S42-5-(1,1,1-Eg S F 0 2-2-HE X 2 F-2-U)-2-2A}-4, 7,8, 12-E]| Eg}lo} xSl AL d| 7h-
14-4) 72 v o] E (135).

ZZHA 0 P14, A3, 2 S6.
MS (ESI) m/z 1120.2 [M+H]'.

I NMR (400 MHz, Wl¥h&-d4) & 8.46 (d, J = 2.9 Hz, 1), 8.16 (d, J = 2.1 Hz, 1H), 8.11 (d, J = 9.2 Hz,
1H), 7.87 (dd, J = 8.8, 4.3 Hz, 1H), 7.65 - 7.55 (m, 2H), 7.51 (d, J = 8.7 Hz, 2H), 7.23 (d, J = 7.9
Hz, 2H), 7.13 (d, J = 8.1 Hz, 3H), 6.74 (d, J = 10.0 Hz, 1H), 6.57 (d, J = 8.8 Hz, 1H), 4.95 (s, 1H),
4.86 (dd, J = 8.4, 6.3 Hz, 1H), 4.61 (s, 1H), 4.49 (dq, J = 11.2, 6.0, 5.5 Hz, 2H), 4.41 (s, 1H), 4.35
(d, J =9.7 Hz, 1), 4.21 (d, J = 10.0 Hz, 1H), 4.07 (d, J = 13.3 Hz, 2H), 3.87 (d, J = 13.1 Hz, 1H),
3.74 - 3.62 (m, 2H), 3.60 (s, 3H), 3.55 (s, 3H), 2.87 - 2.73 (m, 3H), 2.73 - 2.65 (m, 1H), 2.23 (s,
2H), 1.06 (d, J = 5.4 Hz, 6H), 1.02 (s, 3H), 0.93 (s, 3H).

A
=N
F
FLF F
H.
0 H™O O H
\O)LN N\:/K/N.N NTO\
H o =< 0
FTF
<~ F
S |\
NSNS0
(N
2 Ao 136

W ((5S,85,95,149)-11-(4-(1-A S 2 220 -1H-9] 2}&-3-¢)-2,6-t EF 224 )-16,16,16-E| EF 22 -8
(4-((6-(R)-FAAIB =2 T g} A = [2,1-c] [1,4] AR -8 (1) - ) T 2] -3-L ) o E] ) wl A )-9-5| == A]-15,15-H]
WEe-3,6,13-E8]&A-5-(1,1,1-Eg|ZF 9 2-2-1|& X 2 3-9-91)-2-2}-4 7,11, 12-H E g}o} A} @A} 6| 714~
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[1847]

[1848]
[1849]
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[1851]

[1852]

[1853]

SS50dl 10-2547909

d)7LEnI o] E (136).

FHA: P13, A3, 2 S8,
MS (BSD) m/z 1118.6 D],

HONMR (400 MHz, Me-d4) § 8.22 (d, J = 2.3 Hz, 1), 8.10 (d, J = 9.4 Hz, 10), 7.61 (dt, J = 5.4,
2.6 Wz, 2), 7.59 - 7.50 (m, 1), 7.47 (dt, J = 7.7, 4.1 Hz, 1), 7.30 - 7.19 (m, 41), 7.13 (d, J =
8.1 Hz, 2), 7.06 (s, OH), 6.86 (d, J = 8.9 Hz, 1), 6.72 (d, J = 9.9 Hz, W), 6.55 (d, J = 2.5 iz,
), 4.53 (dd, J = 22.7, 13.2 iz, 2), 4.42 - 4.30 (m, 1), 4.26 - 4.18 (m, 1), 4.03 (d, J = 13.2 Hz,
41), 3.84 (d, T =13.1Hz, 1), 3.76 (t, J = 12.7 Hz, 1), 3.59 (d, J = 9.3 Hz, 6l), 3.49 (d, J = 11.0
Hz, 1), 3.44 - 3.35 (m, ON), 2.81 (d, J = 7.3 Hz, 31), 2.72 - 2.63 (m, 1), 1.08 (s, 3H), 1.05 (s,
4H), 1.04 (d, J = 2.8 Hz, OH), 1.02 (s, 21), 1.00 - 0.95 (m, 1), 0.94 (s, 3H).

F
7\
=N
F
rEF
o HHo 3y
\O)LN N AN NTO\
H o =< H o)
FTF
< F
S |\
NSNS0
NS
Ao 137

WE  ((55,85,9S,149)-11-(2,6-UZF L 2-4-(4-ZF L 2y d-2-4)u 2 )-16,16, 16-EF ZF 2 Z-8-(4-((6-
((R)-AAB =20 A =[2,1-c][1,4] SAF-8(1H)-¢) T ) d-3-d ) ol Bl d ) il & )-9-3] =F-A]-15, 15-T] W & -
3,6,13-E8]24-5-(1,1,1-E8 ZF 0 2 -2-Hd T2 %-2-%)-2-2A}-4,7 11, 12-H| E}o} A SAL | 71-14-Y ) 71 =
HhH| o] E (137).

=744 P15, A3, 2 S8.
MS (ESI) m/z 1118.6 [M+H] .

I NMR (400 MHz, #lek&-d4) & 8.56 (dd, J = 8.6, 5.6 Hz, 1H), 8.21 (d, J = 2.2 Hz, 1H), 8.11 (d, J =
9.3 Hz, 1H), 7.67 (dd, J = 10.3, 2.4 Hz, 1H), 7.61 (dd, J = 8.9, 2.2 Hz, 1H), 7.56 (d, J = 8.5 Hz,
2H), 7.24 (d, J = 7.9 Hz, 2H), 7.16 - 7.08 (m, 3H), 6.86 (d, J = 8.9 Hz, 1H), 6.74 (d, J = 10.0 Hz,
1H), 4.52 (dd, J = 23.4, 12.6 Hz, 2H), 4.35 (d, J = 10.0 Hz, 1H), 4.21 (d, J = 9.9 Hz, 1H), 4.07 (t, J
= 10.4 Hz, 4H), 3.87 (d, J = 13.2 Hz, 1H), 3.75 (¢, J = 12.6 Hz, 1H), 3.64 (s, 1H), 3.60 (s, 3H), 3.55
(s, 2H), 3.48 (d, J = 10.7 Hz, 1H), 3.39 (t, J = 10.4 Hz, 1H), 2.88 - 2.73 (m, 4H), 2.73 - 2.64 (m,
1H), 1.06 (d, J = 5.6 Hz, 6H), 1.02 (s, 3H), 0.93 (s, 3H).
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[1855]
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[1865]
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F
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H o < H o}
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o

A A 138

wEl  ((5S,8S,95,149)-11-(2,6-UZF . 2-4-(4-ZF 0 2y g d-2-4 )Wl A )-16,16, 16-Eg| ZF Q. 2-9-3| == 4]
-15,15-t) ¥ € -8-(4-((6-( (1R, 4R)-5- (S A gt-3-2 )-2 5-Tlo}xpH| A E 2 [2.2. 1] Feh-2- ) ] 2| d-3-Q ) o E] )
H4)-3,6,13-E8] & 4-5-(1,1, 1-E ZFF S 2-2-vd L2 9-2-9)-2-5A}-4,7,11, 12- B E&}o} X} &) AL E| 7F-14-
) 7t=npdo] E (138).

XA P15, A3, ¥ S6.
MS (ESD) m/z 1120.6 W] .

HONMR (400 MHz, W]€b&-d4) & 8.56 (dd, J = 8.6, 5.6 Hz, 1H), 8.16 (s, 1), 8.11 (d, J = 9.5 Hz, 1H),
7.68 (d, J = 9.4 Hz, 1H), 7.58 (dd, J = 14.3, 8.7 Hz, 31), 7.23 (d, J = 7.9 Hz, 2H), 7.13 (d, J = 8.0
Hz, 4H), 6.74 (d, J = 10.2 Hz, 1), 6.57 (d, J = 8.8 Hz, 1H), 4.95 (s, 1H), 4.61 (s, 1H), 4.49 (dd, J
= 11.6, 6.4 Hz, 1H), 4.41 (s, 1), 4.35 (d, J = 10.0 Hz, 1H), 4.21 (d, J = 9.9 Hz, 1H), 4.08 (d, J
12.8 Hz, 2H), 3.87 (d, J = 13.0 Hz, 1H), 3.66 (d, J = 16.3 Hz, 2H), 3.60 (d, J = 1.1 Hz, 3H), 3.55 (s,
31), 2.81 (d, J = 7.8 Hiz, 20), 2.71 (d, J = 9.5 Hz, 10), 2.23 (s, 2H), 1.06 (d, J = 4.6 Hz, 6H), 1.02
(s, 3H), 0.93 (s, 3H).

A A 139

wWE  ((5S,10S,11S,145)-8-(2,6-T) 2 F 2 2 -4-(5-ZF 2 23 g ¥-2-94 ) w2 )-16,16, 16-EF ZF L Z-10-3| ==
A1-15,15-E1 W & -11-(4-((6-(6- (S M E-3-Y)-3,6-T] o} A A S 2 [3.1. 1] F&t-3-) F 2| -3-L) ol E] )il A ) -
3,6,13-E8|&4-5-(1,1,1-EZEF 0 2 2-WEZ 2 3-2-A)-2-2A}-4 7,8, 12-H E o} 2} NA | 7+-14- ) 7} =
vlH o] E (139).

Z7HA 0 P14, A3, 2 S4.
MS (ESI) m/z 1120.2 [M+H]'.

I NMR (400 MHz, ™gt&-d4) & 8.46 (d, J = 2.9 Hz, 1), 8.24 (d, J = 2.3 Hz, 1H), 8.10 (d, J = 9.3 Hz,

- 189 -



[1866]
[1867]

[1868]

[1869]

[1870]

[1871]

[1872]
[1873]

[1874]

SS90l 10-2547909

1), 7.96 - 7.86 (m, 1H), 7.65 (dd, J = 8.8, 2.3 Hz, 1H), 7.59 (td, J = 8.5, 3.0 Hz, 1H), 7.51 (d, J =
8.6 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 7.08 (d, J = 9.9 Hz, 1H), 6.73 (d, J
= 10.6 Hz, 1H), 6.69 (d, J = 8.9 Hz, 1H), 4.96 - 4.83 (m, 4H), 4.59 - 4.47 (m, 2H), 4.42 - 4.31 (m,
1), 4.31 - 4.19 (m, 1H), 4.07 (d, J = 13.4 Hz, 4H), 3.87 (d, J = 13.2 Hz, 1H), 3.64 (s, 2H), 3.60 (s,
3H), 3.56 (s, 3H), 2.82 (d, J = 8.4 Hz, 2H), 2.74 - 2.65 (m, 1H), 2.02 (d, J = 11.0 Hz, 1H), 1.07 (s,
4H), 1.06 (s, 3H), 1.02 (s, 3H), 0.93 (s, 3H).

F
7\
. N
FEF C
O H OH O y
\O)LN NJ\/NN N_O.
Y T
H o = H 0O
FTF
N
A ~
NN
N
AU
AN el 140

el ((55,108,118,145)-8-(2,6-HZF 2 2-4-(4-2F 2. 2y 2T -2-2) ¥4 )-16,16, 16-Eg] 2 F 2 2-10-3| ==
A1=15,15-H W =& -11-(4-((6-(6- (S A &-3-2)-3,6-T opAHI A F 2 [3.1. 1] &-3-L) d 2 -3-) ol B )l &) -
3,6,13-E&]&42-5-(1,1,1-Eg| EF 22 -2-HE XL 2 9-2-U)-2-ZA}-4,7,8, 12-H Egol A A AL H-14-A ) 7L 2
HhH o] E (140).

=740 P15, A3, 2 S4.

l

NS (EST) m/z 1120.2 [MHI]

' NMR (400 MHz, ™gr&-d4) & 8.66 (dd, J = 8.6, 5.6 Hz, 1), 8.33 (s, 1H), 8.21 (d, J = 9.3 Hz, 1),
7.76 (t, J = 9.9 Hz, 2H), 7.66 (d, J = 8.5 Hz, 2H), 7.34 (d, J = 7.8 Hz, 2H), 7.23 (d, J = 7.7 Hz,
3H), 6.84 (d, J = 10.1 Hz, OH), 6.78 (d, J = 8.9 Hz, 1H), 4.61 (dd, J = 8.2, 4.0 Hz, 2H), 4.45 (d, J =
10.0 Hz, 1H), 4.31 (d, J = 10.0 Hz, 1H), 4.18 (d, J = 12.4 Hz, 2H), 3.99 (s, OH), 3.74 (s, 2H), 3.70
(s, 3H), 3.65 (s, 2H), 2.91 (d, J = 8.1 Hz, 2H), 2.80 (d, J = 9.8 Hz, 1H), 2.11 (d, J = 10.9 Hz, 1H),
1.33 - 1.23 (m, 1H), 1.16 (s, 4H), 1.15 (s, 3H), 1.12 (s, 2H), 1.03 (s, 3H).

£
=
..NN F
F
FOF E
H.
o} H™O o}
\O)LN N\__/'\,N.N NTO\
H o < H o]
FOF
 F
I |\
NN
K,N\t\
o}
AR 141

wE ((58,85,98,149)-11-(4-(1-(H EF 2 &) -1H-9]#E-3-9)-2,6-H EF 2 2H 2 )-16,16, 16-E2| =+
2-9-8]| =5 A]-15, 15-T] M & -8-(4-((6-(4- (- S A T-3-) ] 7| 2p1-1-) 9] 2] ©l-3- ) el Bl ) il ) -
3,6,13-E8]&42-5-(1,1, -E EF Q. 2 -2-WE L2 3-2-U)-2-5A}-4,7, 11, 12-H| E&tolx} Al At d 2k-14-L ) 7H 2
Hhlo] £ (141).
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[1875]
[1876]

[1877]

[1878]
[1879]

[1880]

[1881]
[1882]

[1883]

[1884]

[1885]

SEE5] 10-2547909
Z7HA 0 P4, A3, 2 S10.
MS (ESI) m/z 1143 [M+]'.

I NMR (400 MHz, ®l®t&-d4) § 8.12 (d, J = 2.3 Hz, 1H), 8.08 (d, J = 9.4 Hz, 1H), 8.01 (d, J = 2.7 Hz,
M), 7.62 - 7.42 (m, 3H), 7.36 (d, J = 8.2 Hz, 2H), 7.22 (d, J = 7.9 Hz, 2H), 7.11 (d, J = 8.1 Hz,
2H), 7.06 (d, J =9.9 Hz, 1H), 6.85 (d, J = 2.8 Hz, 1H), 6.72 (dd, J = 9.5, 5.4 Hz, 2H), 4.56 (d, J
5.9 Hz, 2H), 4.34 (d, J = 9.9 Hz, 1H), 4.27 - 4.15 (m, 3H), 4.05 (d, J = 12.1 Hz, 2H), 3.85 (d, J
13.1 Hz, 1H), 3.64 (s, 2H), 3.60 (s, 3H), 3.56 (d, J = 8.7 Hz, 7H), 2.75 (dd, J = 44.1, 8.8 Hz, 4H),
2.46 (t, J = 5.0 Hz, 4H), 1.32 (s, 3H), 1.07 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.94 (s, 3H).

{
<
\dw F
F
F
FQF .y E
o] H™O O K
\O)LN N\:/'\,N.N NTO\
H o =< H 0
FTF
F
x ~
N
Tp
Aol 142
uﬂ%‘ ((55,85,95,149)-11-(4-(1-(d] ZF . 2 & )-11-¥] 2} Z-3-¥)-2,6-1 ZF 2 =W 2 )-16,16, 16-ET| ZF 2
9-3| =& A-15,15-HHE-3,6,13-E&] 2 4-8-(4-((6-(8-((S)-H EH3| =2 FH#-3-U)-3, 8-t o} A H| | F &
[3 2. 1] e-3-d) g d-3-2)ogld)wl & )-5-(1,1, 1-Eg| ZF o 2 -2-wed T2 7-2-9 )-2-2A}-4 7,11, 12-H

E ol A 2-14-91) FFE b o] £ (142).

Z7hA) 0 P4, A3, 2 S11.

NS (EST) m/z 1170.2 [MHI]

' NMR (400 MHz, ®wl&t&-d4) § 8.29 (d, J = 2.3 Hz, 1H), 8.17 (d, J = 9.4 Hz, 1H), 8.10 (d, J = 2.7 Hz,
), 7.76 - 7.60 (m, 2H), 7.60 - 7.52 (m, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.33 (d, J = 7.8 Hz, 2H),
7.22 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 9.8 Hz, 1H), 6.94 (d, J = 2.7 Hz, 1H), 6.84 (d, J = 8.9 Hz,
1H), 6.79 (d, J = 10.0 Hz, 1H), 4.45 (s, OH), 4.42 - 4.27 (m, 2H), 4.23 (s, 1H), 4.20 - 4.05 (m, 2H),
4.05 - 3.89 (m, 3H), 3.88 - 3.56 (m, 8H), 3.06 - 2.85 (m, 3H), 2.85 - 2.69 (m, 1H), 2.50 (d, J = 12.5
Hz, 1H), 2.32 (s, 2H), 2.22 - 2.00 (m, 3H), 1.16 (s, 4H), 1.14 (s, 3H), 1.11 (s, 3H), 1.03 (s, 3H).
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A Al 143
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[1886]

[1887]

[1888]

[1889]

[1890]
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[1893]
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[1895]

SS=50dl 10-2547909

wE  ((5S,85,95,145)-11-(4-(1- (Y &F L. 2v & )-1H-9 &F-3-9)-2,6-T &F 2. =24 )-16,16, 16~ Ea]%
2-9-3|=FA]-15,15-1H€-3,6,13-E 2] &4 -8-(4-((6-(8-((R)-H E& 3| =2 F &-3-4 )-3,8-T| o} AH| A| &
[3.2.1]12E-3-2) 9 g|d-3-2) o gD ) A )-5-(1,1,1-E| ZF ¢ 2 -2-w|&d T 2 H-2-9 )-2-2A}-4,7 11, 12- Eﬂ

EgfolAA AL 7H-14-) 7} 20t o] E (143).

ZZHA 0 P4, A3, 2 S12.
NS (ESI) m/z 1170.1 [M+H]

I NMR (400 MHz, Wl€h&-d4) & 8.29 (d, J = 2.2 Hz, 1), 8.17 (d, J = 9.3 Hz, 1H), 8.10 (d, J = 2.7 Hz,
), 7.74 - 7.60 (m, 2H), 7.59 - 7.50 (m, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.33 (d, J = 7.8 Hz, 2H),
7.22 (d, J =8.0 Hz, 2H), 7.13 (d, J = 9.7 Hz, 1H), 6.94 (d, J = 2.7 Hz, 1H), 6.84 (d, J = 8.9 Hz,
), 6.79 (d, J = 9.9 Hz, 1H), 4.44 (d, J = 10.1 Hz, 1H), 4.30 (d, J = 9.9 Hz, 1H), 4.23 (s, 1H), 4.14
(d, J = 12.3 Hz, 2H), 3.97 (¢, J = 14.4 Hz, 1H), 3.86 - 3.57 (m, 8H), 2.97 - 2.84 (m, 3H), 2.84 - 2.68
(m, 1H), 2.49 (s, 1H), 2.32 (s, 2H), 2.22 - 2.04 (m, 3H), 1.16 (s, 4H), 1.14 (s, 3H), 1.11 (s, 3H),
1.03 (s, 3H).
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AAd 144

HE ((5S,8S,95,145)-11-(4-(1-(H & F 229 d)-1H-T #&-3-¢)-2,6-1 ZF 224 H)-16,16, 16-ET EF 2
2-9-3| =EFA]-15, 15~ W & -8-(4-((6-(8-(3-HE F A &-3-Y )-3,8-T] o} AU A E 2 [3.2. 1] & &-3-¢ ) 7] g el -
=)ol E ) )-3,6,13-EF4-5-(1,1, 1-EEF L Z2-2-H g 22 7-2-9)-2-FA}-4,7,11, 12- 5| Eg}o}x}
AL Z-14-Y ) 72 nlH| o] E (144) .

ZZHA) 0 P4, A3, 2 S13.
MS (ESI) m/z 1170.9 [M+H]'.

I NIR (400 MHz, ™g+&-d4) & 8.23 - 8.13 (m, 1H), 8.10 (d, J = 2.8 Hz, 1H), 7.57 (dd, J = 8.9, 2.4
Hz, 1H), 7.53 (t, J = 59.8 Hz, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.31 (d, J = 7.9 Hz, 2H), 7.20 (d, J =
8.1 Hz, 2H), 6.94 (d, J = 2.7 Hz, 1H), 6.69 (d, J = 9.0 Hz, 1H), 4.43 (s, 1H), 4.30 (s, 1H), 4.14 (d,
J =12.1 Hz, 2H), 3.95 (d, J = 13.2 Hz, 1H), 3.84 (dt, J = 8.2, 4.5 Hz, 2H), 3.69 (s, 3H), 3.66 (s,
3H), 3.49 (d, J = 7.1 Hz, 1), 3.39 (s, 1H), 3.11 (dt, J = 11.9, 2.1 Hz, 2H), 2.90 (d, J = 8.0 Hz,
2H), 2.83 - 2.76 (m, 1H), 2.73 (d, J = 5.0 Hz, 1H), 2.69 (s, OH), 2.62 (d, J = 4.9 Hz, 1H), 2.46 (d, J
= 13.4 Hz, 1H), 1.97 (s, 2H), 1.67 (d, J = 9.0 Hz, 2H), 1.43 (s, 3H), 1.16 (s, 3H), 1.14 (s, 3H), 1.11
(s, 3H), 1.03 (s, 3H).
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wE  ((5S,85,9S,149)-11-(4-(1- (1 FF- .2 & )-10-3| 2} &-3-¢ )-2,6- qe 2 2)-16,16,16-E] ZF 9
2-9-3|=FA]-15,15-1 ¥ &-3,6, 13-E 8] 2 2-8-(4-((6-(4-((S)-H E&}s =2 F&-3-A) I # gFx-1-¢) I g -

- Eld)wlE)-5-(1,1, 1-E ZF L 2-2-wEd T2 H-2-U )-2-8 A4, 7,11, 12—EﬂEa}o}x}@1A}rﬂ 7H-14-2) 7}
Znldo]E (145).

Z7vA) 0 P4, A3, 9 S15.
NS (EST) m/z 1143.5 [M+I]

' NMR (400 MHz, ®gH&-d4) & 8.36 - 8.26 (m, 1), 8.19 (d, J = 9.2 Hz, 1), 8.11 (d, J = 2.7 Hz, 1),
7.71 (d, J = 2.3 Hz, 1H), 7.69 (d, J = 2.1 Hz, 1H), 7.67 - 7.61 (m, OH), 7.57 (dd, J = 7.3, 3.3 Hz,
1), 7.54 (s, 1), 7.45 (d, J = 8.2 Hz, 2H), 7.33 (d, J = 7.9 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 7.15
(s, 1H), 6.99 - 6.86 (m, 2H), 6.81 (d, J = 10.1 Hz, 1H), 4.45 (s, OH), 4.31 (d, J = 10.0 Hz, 1H), 4.26
- 4.02 (m, 5H), 4.00 - 3.82 (m, 3H), 3.75 (d, J = 8.4 Hz, 1H), 3.68 (d, J = 10.9 Hz, 6H), 2.97 - 2.85
(m, 3H), 2.55 - 2.35 (m, 1H), 2.28 - 2.16 (m, 1H), 1.16 (s, 4H), 1.15 (s, 3H), 1.12 (s, 3H), 1.03 (s,
3H).
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e ((5S,85,95,149)-11-(4-(1-(H EF .2 W d)-1H-9] 2} &-3-4)-2,6-1] S F 2. 244 )-16,16, 16-EF ZF 2.
i—9—%lE%f\1—15,15—\’41:11%—3,6,13—5?4%&—8—(4—((6—(4—((R)—EﬂEE}%lEiTL 3= I Ezl-1-d) I 2 -
=)o El )M A)-5-(1,1, 1-EF ZF Q2 -2-we L2 H-2-A)-2-KAL-4,7,11, 12-H| Eg}o} AL AL 7H-14- ) 7}
Zuldo]E (146).

Z7hA) 0 P4, A3, 92 S14,
NS (EST) m/z 1143.5 [M+I]

HNMR (400 MHz, #l¥t&-d4) & 8.30 (d, J = 2.3 Hz, 1H), 8.19 (d, J = 9.1 Hz, 1H), 8.11 (d, J = 2.8 Hz,
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[1908]
[1909]

[1910]

[1911]

[1912]

[1913]

[1914]
[1915]

[1916]

SE=506 10-2547909

), 7.71 (d, J = 2.4 Hz, OH), 7.69 (s, 1H), 7.68 - 7.61 (m, 1H), 7.60 - 7.55 (m, 1H), 7.54 (s, 1H),
7.45 (d, J = 8.2 Hz, 2H), 7.33 (d, J = 7.8 Hz, 2H), 7.23 (d, J = 8.1 Hz, 3H), 6.96 - 6.85 (m, 2H),
6.81 (d, J = 9.9 Hz, 1H), 4.44 (d, J = 9.8 Hz, 1H), 4.31 (d, J = 10.0 Hz, 1H), 4.23 - 4.07 (m, 4H),
3.95 (d, J = 13.3 Hz, 1H), 3.92 - 3.86 (m, 1H), 3.75 (d, J = 8.2 Hz, 2H), 3.69 (s, 4H), 3.66 (s, 3H),
3.00 - 2.82 (m, 3H), 2.79 (d, J = 10.0 Hz, 1H), 2.42 (s, OH), 2.21 (d, J = 8.5 Hz, OH), 1.16 (s, 5H),
1.15 (s, 3W), 1.12 (s, 3H), 1.03 (s, 3H).

e
O
N
7
N
F
rEE F
H
)?\ H O O H
~o™N N\__)\,NAN N O~
H O = H o)
FTF
< F
S /l
SNTON
N
e
A Ao 147

He ((5S,85,95,145)-11-(2,6-H &FF 2 2 -4-(6-(8-(FAI&-3-¢)-3,8-Ho}AH| A F £ [3.2. 1] §E-3- ) 7 &
-3-9)MA)-16,16,16-EF EF L2 -9-3| =5 A]-15, 15-T W D -8-(4-((6-(8-(Z A ¥-3-¢ )-3,8-T o} A A F 2
[3.2.1]1&e-3-)F g d-3-) el D) uld)-3,6,13-E8] & 4-5-(1,1, -Eg| EF e 2-2-Md T2 #-2-U )-2-
SAb-4,7,11, 12-H Egto}} A AL 7-14- ) 7L EnpH[ o] E (147) .

Z70A): P22, A3, 2 S3.
NS (EST) m/z 1282.4 [M+I]

H MR (400 MHz, WEFS-d4) § 8.43 - 8.31 (m, 1H), 8.20 (d, J = 2.3 Hz, 1H), 7.84 (d, J = 9.0 Hz, 1H),
7.60 (dd. J = 8.8, 2.3 Hz, 1H), 7.24 (d, J = 7.9 Hz, 2H), 7.17 - 7.04 (m, 4H). 6.86 (d, ] = 9.0 Hz,
M), 6.77 (d, ] = 8.9 Hz, 1), 6.71 (d, J = 10.0 Hz, 1H), 4.87 (t, J = 7.7 Hz, 4H), 4.74 - 4.68 (m,
AH), 4.37 - 4.17 (m, 6H), 4.10 - 3.99 (m, 6H). 3.86 (d, J = 13.1 Hz, 1H), 3.67 - 3.62 (m, 1H), 3.60
(s, 3H), 3.56 (s, 3H), 3.34 - 3.25 (m, 5H), 2.81 (d, J = 7.7 Hz, 2H), 2.74 - 2.65 (m, 1), 2.19 - 2.10
(m, 4H). 2.03 - 1.93 (m, 4H), 1.07 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.93 (s, 3H).

Al 148

wE  ((5S,85,95,145)-11-(2-E 2 24~ (I 2| d-2-¢ )W 2)-16,16,16-EB] EF L Z-9-3| =FA]-15, 15-T] v & -8~
(4-((6-(8-(ZAME-3-Y)-3,8-Ho}AH A FZ[3.2.1]SE-3-A)H 2| d-3-L ) A E] )l 4 )-3,6,13-E & S -5-
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[1917]
[1918]

[1919]

[1920]
[1921]

[1922]

[1923]
[1924]

[1925]

[1926]

S=506 10-2547909

(1,1, 1-E8Z2 0 2-0-W 9 T2 9-2-9)-2-8A}-4,7, 11,12-6] Egfo} A | 7-14-2 ) 7 2ulv] o] B (148).

Z7HA: P25, A3, 2 S3.
NS (EST) m/z 1114.7 [M+I]

MR (400 Mz, MEHe-d4) § 8.55 (d, J = 5.0 Hz, 1H), 8.20 (d, J = 2.1 Hz, 1H). 8.04 (d, J = 9.5 Iz,
M), 7.94 - 7.85 (m, 1), 7.82 (d, J = 8.1 Hz, 1), 7.77 - 7.70 (m, 1H), 7.65 (d, J = 8.1 Hz, 1H),
7.60 (dd, J = 8.8, 2.3 Hz, 1), 7.42 - 7.32 (m, 1), 7.24 (d, J = 7.9 Hz, 20), 7.13 (d, J = 8.0 lz,
9H), 6.77 (d, J = 8.8 Hz, 1H), 6.71 (d, J = 10.3 Hz, 1H), 4.87 (t, J = 7.6 Hz, 2H), 4.73 - 4.66 (m,
OH), 4.31 (d, J = 10.0 Hz, 1H), 4.18 (d, J = 9.7 Hz, 1H), 4.14 - 4.03 (m, 3H), 3.99 (d, J = 14.2 Hz,
). 3.74 - 3.66 (m, 1H), 3.58 (s, 3H). 3.48 (s, 3H), 3.29 (s, 1H), 2.87 - 2.68 (m, 2H), 2.21 - 2.07
(m, 1), 2.03 - 1.93 (n, 2H), 1.05 (s, 3H), 1.02 (s, 3H), 0.96 (s. 3H), 0.84 (s, 3H).

J N
=N
rEEC
H Cl
j\ H O o H
~o N N\;)\,N.N NTO\
H O = H o)
<

A e 149

wEl  ((5S8,85,9S,148)-11-(2,6-t] F 2 2-4-(F g d-2-) M A )-16,16,16-E ZF ¢ Z-9-5| =2 A]-15,15-T] ¥
E-8-(4-((6-(8-(Z A E-3-¥)-3,8-C]o}AH A F 2 [3.2. 1] E-3-A) 7 gl e -3-2) o gl d ) vl @ )-3,6,13-E 8]
2-5-(1,1,1-E8)Z5 0 2 -0-vad X 2 3-2-U)-2-2 x4, 7,11, 12-H| Eg}o} A} H| 7F-14-Y ) T} 2 v} o] E
(149).

Z7bA): P24, A3, 2 S3.
NS (EST) m/z 1148.5 [M+I] .

MR (400 Mz, MEFe-d4) § 8.56 (d. J = 5.0 Hz, 1H), 8.20 (d, J = 2.2 Hz, 1H). 8.04 (d, J = 9.4 Iz,
M), 7.88 (s, 2H), 7.83 (d, J = 7.8 Hz, 2H). 7.64 — 7.54 (m, 1H). 7.33 (t. J = 5.7 Hz, 1), 7.23 (d. ]
7.7 Hz, 2H), 7.12 (d, ] = 8.0 Hz, 2H), 6.77 (d, J = 8.9 Hz, 1H), 6.71 (d, J = 10.1 Hz, 1H), 4.87 (t,
J=75Hz 2H), 4.71 (dd, J = 8.2, 4.9 Hz, 2H), 4.36 - 4.23 (m, 2H), 4.20 (d, J = 9.9 Hz, 1H), 4.12 -
3.98 (m, 4H), 3.69 - 3.62 (m, 1H), 3.59 (s, 3H), 3.54 (s, 3H), 3.29 (s, 1H), 2.83 - 2.75 (m, 2H), 2.72
2.62 (m, 1), 2.17 - 2.08 (m, 1H), 2.03 - 1.93 (m, 2H), 1.05 (s, 6H), 0.99 (s, 3H), 0.89 (s, 3H).

{
c
F
FoF
F
)(i H OH O H
o™ N\;)\,N.N N\n,O\
H o = H 0
FTF
X F
A A~
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[1927]

[1928]

[1929]

[1930]

[1931]

[1932]
[1933]

[1934]

[1935]

[1936]

[1937]

S=S0dl 10-2547909

A A 150

wE'l  ((55,85,9S,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥] 2} &-3-9)-2,6-t] 2 F 2 292 )-16,16,16-ET ZF 2
2-9-3| =FA]-15,15-T W& -8-(4-((5-H B -6~ (8- (M &-3-Y)-3,8-t] o} AU A F 2 [3.2. 1] S&-3-) I g -
=) Eld )l )-3,6,13-EE]|F42-5-(1,1, 1-EF EF L2 -2-vd X 23-2-U )-2-5A}-4,7,11, 12-H| Ego} =}
A 7H-14- ) 7L 2 ulH o] E - (150) .

ZZHA 0 P4, A3, 2 S44.
NS (ESD) m/z 1171.1 [MH]

I NMR (400 MHz, ®l®t&-d4) § 8.17 (d, J = 2.2 Hz, 1H), 8.07 (d, J = 9.4 Hz, 1H), 8.01 (d, J = 2.7 Hz,
1), 7.61 - 7.55 (m, 3H), 7.44 (s, 1H), 7.35 (d, J = 8.3 Hz, 2H), 7.30 - 7.22 (m, 2H), 7.14 (d, J =
8.0 Hz, 2H), 7.02 (d, J = 9.9 Hz, 1H), 6.84 (d, J = 2.8 Hz, 1H), 6.69 (d, J = 9.9 Hz, 1H), 4.88 - 4.80
(m, 2H), 4.73 - 4.68 (m, 2H), 4.41 (s, 1H), 4.34 (d, J = 9.9 Hz, 1), 4.21 (d, J = 10.0 Hz, 1H), 4.10
- 3.98 (m, 4H), 3.85 (d, J = 13.2 Hz, 1H), 3.64 (s, 1H), 3.59 (s, 3H), 3.57 (s, 3H), 3.48 (d, J = 13.5
Hz, 2H), 3.38 (d, J = 1.7 Hz, 1H), 3.35 (s, 1H), 3.25 (s, 1H), 2.85 - 2.74 (m, 3H), 2.72 - 2.65 (m,

19
1H), 2.27 (s, 5H), 2.17 - 2.11 (m, 2H), 1.06 (d, J = 6.7 Hz, 6H), 1.02 (s, 3H), 0.93 (s, 3H). F NMR
(377 Mz, #¥+2-d4) & -77.38, -77.71, -77.88, -96.97 (dd, J = 59.8, 18.8 Hz), -114.92.

{
N
F
FEF
F
)OL H OH O H
~o™N N\:/'\,N.N N\",O\
H 0o < H 0
FTF
x F
A AN
Z N
N
o
A Ae] 151

wE  ((55,8S,95,145)-11-(4-(1-(t] EF . 2w g )-1H-9 &} ZF-3-9)-2,6-U| ZEF . 2wl d )-16,16, 16-EF ZF L
2-9-3| =FA]-15, 15~ W -8-(4-((4-H D -6- (8- (M &-3-4)-3,8-T o} AR A S 2 [3.2. 1] S &-3-4) I -
3-D)lEl )M A )-3,6,13-E&] & A-5-(1,1,1-E| ZF 2 -2-ve T2 3-2-U)-2-%A}-4,7,11, 12-E| E}o}x}
A 7E-14-Y) 7F2 v o] E (151).

Z7hA) 0 P4, A3, 2 S46.
NS (EST) m/z 1171.3 [M+I] .

' NMR (400 MHz, ®I¥hE-d4) § 8.20 (s, 1H), 8.17 (d, J = 9.3 Hz, 1H), 8.10 (d, J = 2.7 Hz, 1H), 7.68
(s, OH), 7.53 (s, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.38 (s, OH), 7.34 (d, J = 7.8 Hz, 2H), 7.23 (d, J =
8.1 Hz, 2H), 7.11 (d, J = 9.8 Hz, 1H), 6.94 (d, J = 2.8 Hz, 1H), 6.82 (s, OH), 6.79 (s, 1H), 4.99 -
4.89 (m, 2H), 4.83 - 4.77 (m, 2H), 4.51 (s, 1H), 4.47 - 4.42 (m, 1H), 4.35 (s, 1H), 4.31 (s, 1H), 4.29
(s, OH), 4.16 (s, 1H), 4.13 (s, 3H), 3.95 (d, J = 13.2 Hz, 1H), 3.74 (s, 1H), 3.68 (s, 3H), 3.66 (s,

3H), 3.38 (s, 1H), 3.34 (s, 3H), 2.94 - 2.84 (m, 3H), 2.78 (dd, J = 12.5, 9.0 Hz, 1H), 2.44 (s, 3H),

2.25 - 2.18 (m, 2H), 2.10 - 2.04 (m, 2H), 1.16 (s, 4H), 1.13 (d, J = 12.7 Hz, 7H), 1.02 (s, 3H). “F

NMR (377 MHz, W&+&-d4) & -77.38, -77.71, -77.82, -96.97 (dd, J = 59.8, 18.6 Hz), -114.92
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[1938]
[1939]

[1940]

[1941]
[1942]

[1943]

[1944]
[1945]

[1946]

[1947]

[1948]

SS50dl 10-2547909

AL
F
rEF
F
(6] H OH (0] H
\OJLN N\;)\,N.N NTO\
H o = H o)
FF
X F
A |\
N
o
A A 152
w'l  ((55,85,9S,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥] 2}&-3-9)-2,6-t] 2 F 2 2W 2 )-16,16,16-ET ZF 2

2-9-3] =5 A]-15,15-H] W 2 -8-(4-((2-7 & -6- (8- (S A &F-3-9)-3, 8- E10}/‘<}Hlf\1%i[3 2.1]5%-3-<) ¥ 2ldl-
-l )Ml A )-3,6,13-E&] & Aa-5-(1,1, 1-Eg| EF e 2 -2- v X 2 9-2-9)-2-5A-4,7, 11, 12- 6| Edlela}
AL ZH-14-Y ) FFE AP O] E (152).

ZZHA) 0 P4, A3, 2 S45.
NS (ESI) m/z 1170.6 [M+H]

I NMR (400 MHz, =l¥-&-d4) § 8.17 (d, J = 9.3 Hz, 1), 8.10 (d, J = 2.7 Hz, 1), 7.68 (s, OH), 7.62
(d, J =8.7Hz, 1H), 7.53 (s, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.38 (s, OH), 7.32 (d, J = 8.0 Hz, 2H),
7.22 (d, J =8.1Hz, 20), 7.11 (d, J = 9.9 Hz, 1H), 6.93 (d, J = 2.8 Hz, 1H), 6.80 (d, J = 9.8 Hz,
1), 6.67 (d, J = 8.8 Hz, 1H), 4.96 (dd, J = 8.2, 7.0 Hz, 2H), 4.81 (dd, J = 8.2, 5.1 Hz, 2H), 4.51
(s, 1H), 4.47 - 4.43 (m, 1H), 4.38 (d, J = 13.8 Hz, 2H), 4.32 - 4.27 (m, 1H), 4.15 (d, J = 12.2 Hz,
4H), 3.95 (d, J = 13.1 Hz, 1H), 3.73 (s, 1H), 3.68 (s, 3H), 3.66 (s, 3H), 3.38 - 3.35 (m, 1H), 3.34 -
3.32 (m, 1H), 2.88 (dd, J = 18.8, 5.2 Hz, 3H), 2.78 (dd, J = 12.5, 9.0 Hz, 1H), 2.56 (s, 3H), 2.25 -

2.18 (m, 2H), 2.08 (t, J = 6.8 Hz, 2H), 1.16 (s, 5H), 1.13 (d, J = 13.1 Hz, 7H), 1.02 (s, 3H). F NWR
(377 Mz, ®¥+2-d4) 6§ -77.39, -77.71, -77.86, -96.97 (dd, J = 59.9, 18.5 Hz), -114.92

F
N
= N~
N
F
rEF
F
(6] H OH O H
\OJLN N AN AN O
Y T
H o = H 0O
FTF
X F
A ~
N" N
N
o
A Aol 153

He o ((55,85,95,145)-11-(4-(1-(H EF 0. 2 W & )-1H- 9] &E-4-U)-2,6-T] ZF 2. 21 H)-16,16, 16-E ZF 2.
2-9-3| =5 A]-15,15- W & -8-(4-((5-H € -6- (8- (S A &-3-9)-3,8-T oL AH A F 2 [3.2. 1] S&-3-¢) T Hd -
3=l )-3,6,13-E&] K 4-5-(1,1, 1-EEF 2 -2-HEd X 2 3-2-U)-2-FA}-4,7,11, 12-H| Eg}o}z;
AL 7H-14-Y ) ZFERFH o] E (153).

Z7hA: P7, A3, 2 S44,

NS (EST) m/z 1170.6 [MHI]
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[1949]

[1950]
[1951]

[1952]

[1953]

[1954]

[1955]

[1956]

S=5061 10-2547909

'H MR (400 MHz, “¥Fe-d4) & 8.53 (s, 1H), 8.29 - 8.25 (m, 1H), 8.16 (d, J = 9.2 Hz, 1H), 8.12 (s,
M), 7.70 - 7.60 (m, 20), 7.55 (td, J = 7.4, 3.1 Hz, 1H), 7.50 (s, 1H), 7.36 (d, J = 2.1 Hz, 1H), 7.34
(s, 1), 7.24 (dd, J = 8.2, 6.7 Hz, 4, 7.16 (d, J = 10.0 Hz, 1), 6.79 (d, J = 9.9 Hz, 1), 4.94 (t,
J =7.6Hz, 20), 4.79 (dd, J = 8.2, 5.2 Hz, 3H), 4.49 (s, 1H), 4.47 - 4.41 (m, 1H), 4.34 - 4.27 (m,
1H), 4.15 (d, J = 8.8 Hz, 1H), 4.09 (d, J = 7.1 Hz, 3H), 3.93 (d, J = 13.2 Hz, 1), 3.69 (s, 3H), 3.66
(s, 3, 3.57 (d, J = 13.5 Hz, 2l), 3.51 (s, OM), 3.47 (dt, J = 3.3, 1.7 Hz, 2H), 3.43 (s, 11, 2.99
(s, OH), 2.91 (d, J = 7.8 Hz, 2H), 2.87 - 2.82 (m, 1H), 2.81 - 2.73 (m, 1H), 2.36 (s, 4H), 2.34 (s,
OH), 2.24 (s, 20), 2.04 - 1.91 (m, OH), 1.33 - 1.26 (m, 1H), 1.17 (s, 3H), 1.14 (s, 30, 1.11 (s, 3H),

1.03 (s, 3H). F NMMR (377 MHz, wlg-&-d4) & -77.39., -77.51, -77.71, -96.88 (d, J = 59.6 Hz),
-115.03, -130.01.

F
N
\N"(F
F
FhF
F
JOL H OH O H
0N N\;/k,N.N N\H,O\
H o = H 0
FTF
< F
X AN
Z N
&N
o
Ao 154

e ((58,88,95,145)-11-(4-(1-(H S F L 2 r &)-1H-9] g}5-4-2)-2,6-t| 27 2 29 % )-16,16, 16-E &F &
Z-9-38| =5 A]-15, 151 M & -8~ (4-((4-M & -6-(8-(H A T-3-9)-3, 8-t opAM| A S 2 [3.2. 1] S &-3-d ) ¥ 2] e -
-l Eld)H=)-3,6,13-E] S4-5-(1,1, I-ESEF L 2-2-M 9 T2 9-2-91)-2-5AF-4,7, 11, 12-H| Edto} A}
SIA T -14-) 7FEnr[ o] - (154).

ZZ2hA 0 P7, A3, 2 S46.
MS (ESI) m/z 1169.5 [M+H] .

HONR (400 Miz, W¥k&-d4) 6 8.52 (s, 1), 8.20 (s, 1), 8.14 (s, 1), 8.11 (s, 1H), 7.64 (s, OH),
7.50 (s, 1H), 7.34 (d, J = 7.3 Hz, 2H), 7.24 (t, J = 7.8 Hz, 4H), 7.11 (d, J = 9.9 Hz, 1), 6.78 (s,
1H), 6.77 (s, OH), 4.96 (t, J = 7.6 Hz, 2H), 4.50 (s, 1H), 4.44 (d, J = 9.7 Hz, 1H), 4.36 - 4.27 (m,
3), 4.12 (d, J = 10.0 Hz, 4H), 3.94 (d, J = 13.2 Hz, 10), 3.70 (s, 2H), 3.68 (s, 30), 3.66 (s, 3H),
3.38 (s, 1), 3.34 (s, 3H), 2.94 - 2.73 (m, 4H), 2.44 (s, 3H), 2.27 - 2.17 (m, 2H), 2.07 (d, J = 8.6
Hz, 2H), 1.29 (t, J = 7.4 Hz, OH), 1.20 - 1.10 (m, 10H), 1.03 (s, 3H). F NMR (376 Miz, w§2-d4) &
~77.35, ~77.62, =77.67, -96.90 (d, J = 59.9 Hz), -115.01.
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[1957]

[1958]

[1959]

[1960]

[1961]

[1962]
[1963]

[1964]

[1965]

[1966]

[1967]

SS90l 10-2547909

A A 155

wE'l  ((55,85,9S,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥2}E-4-Y)-2,6-t] 2 F 2 22 )-16,16,16-ET ZF 2
2-9-3| =FA]-15,15-T) W& -8-(4-((2-H B -6~ (8- (M &-3-Y)-3,8-T] o} AU A F 2 [3.2. 1] S &-3-) F] g -
=) Eld )l )-3,6,13-EE]|F42-5-(1,1, 1-EF EF L2 -2-vd X 23-2-U )-2-5A}-4,7,11, 12-H| Ego} =}
A 7H-14- ) 7L 2 vl o] B (155).

Z2hA) 0 P7, A3, 2 S45.
NS (ESI) m/z 1169.7 [MH]

'HONMR (400 MHz, "lEH2-d4) & 8.52 (s, 1H), 8.12 (s, 2H), 7.64 (s, OH), 7.53 (d, J = 8.6 Hz, 1H), 7.49
(s, 1), 7.37 - 7.28 (m, 3H), 7.23 (dd, J = 15.6, 8.1 Hz, 5H), 4.44 (s, 1), 4.30 (s, 20), 4.12 (d, J
= 12.6 Hz, 31), 3.94 (d, J = 13.1 Hz, 1H), 3.68 (s, 4H), 3.66 (s, 4H), 2.90 (d, J = 8.2 Hz, 2H), 2.79
(d, J = 9.9 Hz, 1), 2.53 (s, 4I), 2.03 (s, OH), 1.98 (s, 1), 1.28 (d, J = 7.2 Hz, 3H), 1.17 (s, 5H),
1.15 (s, 4H), 1.12 (s, 4H), 1.03 (s, 4H). F NMR (376 MHz, vl€h&-d4) & -77.36, -77.48, -77.68,
-96.91 (d, J = 59.7 Hz).

A A 156

AFaxad  ((29)-1-(2-((25,39)-3-((S)-2-(N EFRZRZZA L= W D) olr] )4 4 4-E] ZFQ 7-3 3-T]H|
F-Erolu] 12 )-2-3]| = H A -4-(4-((6- (8- (S A F-3- )-3, 8-T| o} AP A 2 2 [3.2. 1] S EH-3-Y ) F 2] D -3- ) of| ]
DA D)) -2-(4-(1-(HEF L2 E)-1H-H2E-3-¢)-2,6-U EF 22 A) 3 =e}Ad)-4,4 4-EB EF 2

-3,3-O W E-1-2 AR E-2-¢) 7 2ulH o] E (156).

Z=74A) P4, A6, 2 S3.
MS (ESI) m/z 1208.0 [M+H]'.

I NMR (400 MHz, #lek&-d4) § 8.30 (dd, J = 2.3, 0.7 Hz, 1H), 8.21 (d, J = 9.4 Hz, 1), 8.11 (d, J =
2.7 Hz, 1), 7.81 - 7.63 (m, 1H), 7.53 (s, 1H), 7.46 (d, J = 8.3 Hz, 2H), 7.42 - 7.29 (m, 3H), 7.23
(d, J =8.0Hz, 3H), 6.94 (d, J = 2.8 Hz, 1H), 6.85 (t, J = 8.7 Hz, 2H), 5.05 - 4.90 (m, 3H), 4.48 (d,
J =10.0 Hz, 1H), 4.34 (t, J = 12.0 Hz, 3H), 4.24 - 3.84 (m, 7H), 3.75 (s, 1H), 3.01 - 2.66 (m, 5H),
2.22 (dd, J = 12.2, 6.4 Hz, 2H), 2.03 (s, 32H), 1.29 (s, 1H), 1.19 - 1.07 (m, 10H), 1.03 (s, 3H), 1.00
- 0.50 (m, 8H).
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[1968]
[1969]

[1970]

[1971]

[1972]

[1973]

[1974]
[1975]

[1976]

[1977]

[1978]

[1979]

S=50ol 10-2547909

AN 157

wE  ((55,85,95,149)-11-(4-(1-(d] 2 F 2 &) -1H-1] &} F-4-Y )-2-FF . 24 )-16,16,16-EZ| ZF 2. 2-9-
E=2A]-15,15-0 W9 -8-(4-((6-(8- (A &t-3-¢)-3, 8-t o} AR A &2 [3.2. 1] 2 -3-2) ¥ 2 P -3-2 ) o E] )
)-3,6,13-E8] 2 4-5-(1,1,1-EdZF 0 2 -2-WE T2 3-2-2)-2-A}-4,7 11, 12-H E&}o} 2} A} ] 714

d)7tEnlY ol E (157).
Z=74A): P8, A3, @ S3,
MS (ESD) m/z 1138.1 [M+H]

H MR (400 MHz, WlEFe-d4) & 8.43 (s, 1H), 8.28 - 8.25 (m, 1H), 8.07 (s, 1H), 7.68 (dd, J = 8.9, 2.3
Hz, 1H), 7.66 - 7.57 (m, 1H), 7.57 - 7.45 (m, 1H), 7.41 - 7.27 (m, 6H), 7.20 (d, J = 8.2 Hz, 2H), 6.90
- 6.81 (m, 1H), 4.94 (dd, J = 8.1, 7.0 Hz, 3H), 4.81 (dd, J = 8.1, 4.9 Hz, 3H), 4.53 (d, J = 6.3 Hz,
M), 4.45 - 4.21 (m, 5H), 4.14 (dd, J = 4.7, 2.4 Hz, 4H), 4.08 - 3.83 (m, 30), 3.70 (d, J = 24.6 Hz,

2H), 3.60 (s, 3H), 3.38 (dd, J = 14.1, 1.7 Hz, 3H), 3.29 (p, J = 1.6 Hz, 6H), 2.93 - 2.66 (m, 5H),
2.28 - 2.02 (m, 3H), 1.11 (d, J = 14.3 Hz, 7H), 1.04 (s, 4H), 0.93 (s, 4H).

A A 158

we ((55,8S,95,149)-11-(4-(1- () EF 22 v e )-1H-T 2}&-3-¢ )Wl 4 )-16,16, 16-EF EF L2 -9-3| =& A] -
15, 15—t Wl & -8~ (4~ ((6-(8-(F A &-3-% )-3, 8- o} XM A F 2 [3.2. 1] S&H-3-¢) T -3-) ol gl d )i & ) -
3,6,13-Eg8]&4-5-(1,1,1-EZEF 0 2 2-WE X2 3-2-9)-2-2A}-4 7,11, 12-8| E&}o} A} AL 7H-14- ) 7L 2
e o] E (158).

=744 P6, A3, % S3,
NS (ESI) m/z 1120.2 [M+H]'.

I NR (400 MHz, wlgk&-d4) & 8.20 (dd, J = 2.3, 0.7 Hz, 1H), 8.16 - 7.99 (m, 2H), 7.84 - 7.73 (m,
2H), 7.71 - 7.37 (m, 4H), 7.37 - 7.26 (m, 3H), 7.26 - 7.10 (m, 2H), 6.86 (d, J = 2.7 Hz, 1H), 6.69
(dd, J =9.0, 0.8 Hz, 1H), 4.76 (t, J = 6.4 Hz, 2H), 4.58 (t, J = 5.8 Hz, 3H), 4.39 (s, 1H), 4.25 (s,
1H), 4.01 (d, J = 13.1 Hz, 1H), 3.89 (dt, J = 13.1, 4.1 Hz, 4H), 3.85 - 3.74 (m, 1H), 3.60 (s, 3H),
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[1980]
[1981]

[1982]

[1983]

[1984]

[1985]

[1986]
[1987]

[1988]

[1989]

[1990]

3.12 (dd, J = 12.0, 2.2 Hz, 3H), 2.98 - 2.60 (m, 4H), 1.96 - 1.86 (m,
1.11 (d, J = 9.3 Hz, 7H), 1.02 (s, 3H), 1.00 - 0.76 (m, 4H).
X
7N
-
F
CF
0 HHO (5: H
\OJLN N\_/'\,NN N\n,O\
H O X~ H O
CF,
Y
S |\)N\
N/ N/Yo
LN
Ao 159
uﬂ%‘ ((55,85,95,149)-11-(4-(1- () Z2F . 2v &) -11-9 &=-3-9)-2,6-1 =
9-3| =5 A]-15, 15-T W e -8-(4-((2-(4-" D -3-F AT 2t -1-) I | d-5-L ) ol ¥l
2-5-(1,1,1-Eg|ZF o 2-2-v g2 P-2-9)-2-2A}-4,7,11, 12- | Eg}o} 2N A}l 7H-14
(159).
Z7hA) 0 P4, A3, 2 S58.

NS (EST) m/z 1102.2 [MHI]

s==4

10-2547909

3H), 1.69 (d, J = 7.8 Hz, 2H),

Fo2H4)-16,16,16-E2 EF &
)Hl2)-3,6,13-E¢]
-d)7tEntr o] E

1H NMR (400 MHz, wl&k=-d4) & 8.50 (s, 2H), 8.20 (d, J = 9.5 Hz, 1), 8.12 (s, 1H), 7.55 (t, J = 61.0
Hz, 1), 7.46 (d, J = 8.6 Hz, 2H), 7.35 (d, J = 7.7 Hz, 2H), 7.24 (d, J = 8.3 Hz, 2H), 6.95 (s, 1H),
4.44 (s, 1H), 4.40 (s, 2H), 4.31 (s, 1H), 4.15 (d, J = 15.7 Hz, 4H), 3.95 (d, J = 12.9 Hz, 1H), 3.75
(s, 2H), 3.70 (s, 3H), 3.67 (s, 3H), 3.50 (s, 2H), 3.03 (d, J = 2.8 Hz, 3H), 2.90 (t, J = 12.3 Hz,
2H), 2.80 (d, J = 10.7 Hz, 1H), 1.17 (s, 3H), 1.15 (s, 3H), 1.12 (s, 3H), 1.04 (s, 3H).
by
/NF
=N
CF3 F
F
0 H o[ o #
\OJLN N\/'\/NAN N\n,O\
H O =X H o]
N OFe
9
N
w
2 Al 160

wE  ((55,8S,9S,145)-11-(4-(1- (1] ZF . 2w e )-1H-3| &} =£-3-¢)-2,6-U &
(8- (A EF-3-Y)-3,8-t] o} AU A ZF 2 [ 3.2.1]%%—3—%)Awﬂﬂl"d_—5—?jl)oﬂﬂé)

G- (EdZF o2 e)HAS2[1.1.1]398-1-9)-2-8A}-4,7,11, 12—3153}0}431

(160).

FZHAL P4, A8, H ST7.

NS (EST) m/z 1205.1 [MHI] .
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[1991]

[1992]

[1993]
[1994]

[1995]

[1996]

[1997]

[1998]

[1999]

S=S0dl 10-2547909

' NMR (400 MHz, ®l&k&-d4) § 8.51 (s, 2H), 8.09 (d, J = 2.7 Hz, 1H), 7.52 (t, J = 60.0, 59.5 Hz, 1H),
7.48 (d, J = 8.3 Hz, 2H), 7.39 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 6.91 (d, J = 2.7 Hz,
1H), 4.96 (t, J = 7.6 Hz, 2H), 4.81 (dd, J = 8.3, 5.1 Hz, 2H), 4.76 (s, 1H), 4.33 - 4.23 (m, 1H), 4.18
- 4.12 (m, 3H), 4.08 (d, J = 18.2 Hz, 2H), 4.03 (d, J = 13.5 Hz, 1H), 3.75 (d, J = 9.3 Hz, 1H), 3.66
(s, 8H), 3.64 (s, 8H), 3.46 (d, J = 14.4 Hz, 2H), 3.04 - 2.85 (m, 3H), 2.79 (d, J = 12.7 Hz, 1H), 2.20
(dd, J = 8.9, 3.9 Hz, 2H), 2.01 (dd, J = 12.2, 6.9 Hz, 2H), 1.86 - 1.65 (m, 12H).

A A 161
< {
<8 Z
dv . _NN -
F. F
F F
FOF E FyF F
o o] o o)
o N\/l\/N N O CFsCOH N\/l\/N N O
Ny 0 wr
N o) H o) b o) H o)
FTF FTF
%Fl\ QFI\
161a N T{fﬁ 161 N Tziﬁ
N. O NH
°Y
tert-5-¢ 3-(5-((4-((25,35)-4-(1-(4-(1-(d] ZF 22 &) -1H-3 &} F-3-U)-2,6-t =F 224 )-2-((S)-

4,4 4-EGEF L Z2-2-((MEA7IER D )o}H| =)-3, 3-THE el =) 3= d)-3-3 E%f\] -((S)-4,4,4-E
YEFLZ2-2-((MEAFZRY) olu|x)-3,3-tueFeolu] =) e d ) ol el ) I 2] e -2-U )-3,8-T] o} A} H] A]
=£2[3.2.1] &E-8-7l2EAHo|E (16la).

MS (ESI) m/z 1200.0 [M+H] .

1H NMR (400 MHz, W&H2-d4) 6 8.27 - 8.14 (m, 2l), 8.11 (d, J = 2.7 Hz, 1), 7.84 (d, J = 9.0 Hz, 1),
7.53 (t, J =59.7 Hz, 2H), 7.45 (d, J = 8.2 Hz, 3H), 7.35 (d, J = 7.9 Hz, 3H), 7.24 (d, J = 8.0 Hz,
3H), 7.15 (d, J = 9.5 Hz, 1H), 7.08 (d, J = 9.3 Hz, 1H), 6.94 (d, J = 2.8 Hz, 1H), 6.82 (d, J = 10.0
Hz, 1H), 4.44 (d, J = 11.9 Hz, 4H), 4.30 (d, J = 10.0 Hz, 1H), 4.14 (d, J = 13.3 Hz, 3H), 4.02 - 3.87
(m, 4H), 3.67 (d, J = 10.7 Hz, 10H), 3.28 - 3.18 (m, 3H), 3.03 - 2.85 (m, 4H), 2.82 - 2.69 (m, 1H),
2.00 (dd, J = 9.0, 4.0 Hz, 3H), 1.81 (d, J = 7.7 Hz, 3H), 1.49 (s, 9H), 1.16 (s, 3H), 1.14 (s, 3H),
1.11 (s, 3H), 1.03 (s, 3H).

HEl ((5S,85,9S,149)-8-(4-((6-(3,8-Tlo}AH A F 2 [3.2. 1] 2 8-3-2) 9] g P -3-2 ) o] E] ) wll & )-11-(4-(1-(T]
Z2 o2 eE)-11-9g&-3-9)-2,6-T) ZF 2. 22 )-16,16,16-ET ZF 2 2-9-3| = E x]-15, 15-T] #| &l -
3,6,13-E8] & A-5-(1,1,1-EZF Q2 -2-WE X 2 91-2-9)-2-2A}-4,7 11, 12-E| Etol A3 A g 7H-14- ) 72
HlE|o]E 2,2 2-EgZF 0 ZopAElo]E (161). DM (2 mL) % 16la (57.8 mg, 0.040 mmol) % EZZFo =
OFHEAE (0.150 ml, 1.96 mmol)®] NS A2olA wykelqlet. 3AF &, whg E3HES 79 sholl w5417
i, ARES HPLCAl ofs) AAlsta, BPES TAAXAA 161 F533T.

MS (ESI) m/z 1200.0 [M+H]'.

H NVR (400 MHz, ™®h=2-d4) & 8.32 - 8.26 (m, 1), 8.18 (d, J = 9.4 Hz, 1), 8.11 (d, J = 2.7 Hz, 1),
7.71 - 7.64 (m, 10), 7.71 - 7.36 (m, 1H), 7.45 (d, J = 8.1 Hz, 2H), 7.32 (d, J = 7.9 Hz, 2H), 7.22 (d,
J =8.1Hz, 20), 7.15 (d, J = 10.0 Hz, 1H), 6.94 (d, J = 2.8 Hz, 1H), 6.82 (t, J = 9.9 Hz, 2H), 4.44
(d, J =9.9Hz, 1H), 4.36 - 4.22 (m, 4H), 4.16 (d, J = 28.1 Hz, 4H), 3.94 (d, J = 13.2 Hz, 1H), 3.67
(d, J = 11.1 Hz, 8H), 3.26 - 3.17 (m, 3H), 2.99 - 2.69 (m, 5H), 2.19 - 1.96 (m, 5H), 1.16 (s, 3H),
1.14 (s, 3H), 1.11 (s, 3H), 1.02 (s, 3H).
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[2000]

[2001]
[2002]

[2003]

[2004]

[2005]

[2006]

[2007]

[2008]

SEE6 10-2547909
A4 162
F N [
c N N
F F
F
FLF E FyF " F
o HO 0y CF3CO.H e Ho 0y
oA NN NN Ny Ou ———= ~o™N N\_/'\,NN NSO~
H o = ' o} H o < H 0
FTF FTF
x F F
162a = [ 162 h »
N NH
YOt
0
tert-5-9 3-(5-((4-((28,39)-4-(1-(4-(1-(H ZF L =2 &)~ -9 2} 5-4-9)-2,6-H ZF 2 =l 4 )-2-((5)-

4,4 4-EZEF L Z2-2-((MEA 71 2R ) ol = )-3,3-UrE FEl =) S| =&} X d ) -3-3| =& A]-2-((S)-4,4,4-E
ZFQ Z-2-((MEA 721 d) ol )-3, 3-y e R etoln ) R e Fd ) o ]l d ) 9] 2] 1 -2-Y )-3, 8-T] o} RHH| A]
F2[3.2.1]2E-8-7} 2 E Aol E (162a)9] 4.

Z=2vA) 0 P7, A3, 2 S16.
NS (ESI) m/z 1199.4 [M+H]

' ONMR (400 MHz, WEH&-d4) & 8.53 (d, J = 0.7 Hz, 1H), 8.21 - 8.09 (m, 3H), 7.89 (dd, ] = 9.4, 2.2
Hz, 1H), 7.69 - 7.32 (m, 2H), 7.35 (s, 1H), 7.24 (dd, J = 8.4, 2.4 Hz, 4H), 7.14 (d, J = 9.4 Hz, 2H),
443 (d, T = 4.2 Hz, 3H). 4.36 - 4.23 (m, 1H), 4.23 - 4.00 (m, 2H). 3.97 - 3.82 (m, 3H), 3.67 (d, J =
9.7 Hz, 5H), 3.28 (d, J = 9.6 Hz, 2H), 3.00 - 2.70 (m, 4H), 2.08 - 1.91 (m, 2H), 1.82 (t, J = 6.9 Hz,
2H). 1.49 (s, 9H), 1.23 - 1.08 (m, 9H), 1.03 (s, 3H).

Wg  ((5S,85,95,148)-8-(4-((6-(3,8-T] o} A Al E 2 [3.2.1] % E-3-2) 7] 2| Y -3- ) o E] & ) ull A )-11-(4-(1-(T]
ZZ20 2w E)-1H-3gt&5-4-4)-2,6-tZF 0 2w 2)-16,16,16-EF ZF 2 2-9-3| == 1]-15, 15-t] W & -
3,6,13-E&]&4-5-(1,1, 1-EEF 2 -2-E X 2 9-2-9 )-2-FA}-4,7, 11, 12-e| Egfol} AL g 74-14- ) 7F 2
uidle] E . ¥A| 33E 1625 3I5E 1619 Aol dlal AAE W] whelk, 2y gidledl 162aE o] 83t
Azt

MS (ESI) m/z 1099.2 [M+H] .

HONMR (400 MHz, ®Eh2-d4) & 8.45 (s, 1H), 8.18 (d, J = 2.3 Hz, 1H), 8.08 (d, J = 9.4 Hz, 1H), 8.03
(s, H), 7.63 - 7.55 (m, 1H), 7.41 (s, 1H), 7.29 - 7.20 (m, 2H), 7.14 (dd, J = 14.9, 8.2 Hz, 4H), 6.73
(t, J =9.6 Hz, 2H), 4.34 (d, J = 9.7 Hz, 1H), 4.28 - 4.13 (m, 4H), 4.13 - 3.91 (m, 4H), 3.83 (d, J =

13.1 Hz, 1H), 3.58 (d, J = 10.5 Hz, 7H), 3.14 (d, J = 13.5 Hz, 2H), 2.75 (dd, J = 47.8, 9.1 Hz, 4H),
2.12 - 1.85 (m, 3H), 1.16 - 0.97 (m, 9H), 0.94 (s, 3H).
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[2009]
[2010]

[2011]

[2012]

[2013]

[2014]

[2015]
[2016]

[2017]

[2018]

[2019]

[2020]

SS90l 10-2547909

L
-
N
=N F
F
FoF
o H Mo & H
\O)LN N\;/K,N,N N\n,O\
H O 3 H 0
FIF
{;
S |\
N
o
Aol 163

e ((5S,85,95,149)-11-(4-(1-(H ZF L2 e )-11- 2} &-3-9)-2,6-1| ZF 2 2w )-16,16, 16-EF ZF 2
2-9-3|=FA]-15,15-U & -8-(4-((6-(6- (M eF-3-Y)-2,6-T] o} xRk 23] Z[3. 3] e-2-d ) 9] 2] -3~ ) ol E]
DwA)-3,6,13-E8S42-5-(1,1,1-Eg ST 2-2-HE X 2 B-2-U)-2-2A}-4 7,11, 12-E| E o} S A} | 71—
14-d)7F=ntH o] E (163).

A P4, A3, B 817,
MS (ESI) m/z 1141.7 [M+H] .

H MR (400 Miz, WEHS-d4) § 8.17 - 8.03 (m, 2H), 8.01 (d, J = 2.7 Hz, 1), 7.66 (d, J = 8.9 Hz, 1H),
7.44 (t, ] =59.8 Hz, 1H), 7.36 (d, J = 8.2 Hz, 2H), 7.24 (d, J = 7.8 Hz, 2H), 7.13 (d, J = 8.0 Hz,
9H), 7.06 (d, J = 9.8 Hz, 1H), 6.85 (d, J = 2.8 Hz, 1H), 6.72 (d, J = 9.9 Hz, 1H), 6.50 (d, J = 8.9
Hz, 1H), 4.90 - 4.82 (m, 1H), 4.49 - 4.34 (n, 6H), 4.28 (s, 4H), 4.21 (d, J = 10.0 Hz, 1H), 4.05 (d, J
= 13.0 Hz, 2H), 3.85 (d, J = 13.2 Hz, 1H), 3.64 (s, 2H), 3.59 (s, 3H), 3.57 (s, 3H), 2.88 - 2.74 (m,
3H), 2.74 - 2.63 (m, 1H), 1.06 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.93 (s, 3H).

£
4
N
=y F
F
rEF
H F
ji H O O
~o™N N\:)\,N.N NTO\
H o = H o)
FTF
~ F
S |\
Nig N‘%H‘
H NS
Ao 164

wE (58,885,985, 148)-11-(4-(1-(H &F 2 ") -1H-92}E-3-9)-2,6-H &7 2.2 )-16,16, 16-E2]| 57L&
Z-9-8| =5 A]-15, 15-T] M & -8-(4-((6-((3aR, 6a8)-5-P| A A} 8| =2 9] F 2 [3,4-c ]9 E-2(1H)-2) 9 &) I -3-)
o El)MA)-3,6,13-Ee] & 4-5-(1,1,1-EE| ZF e Z2-2-MEd L2 7-2-U)-2-A}-4,7, 11, 12-E| E&}o} A} S A}
2H-14-)7FE Rt O] E (164).

ZZ7HA 0 P4, A3, 2 S18.
MS (ESI) m/z 1114.3 [M+H]'.
HONMR (400 MHz, WF2-d4) & 8.19 - 8.05 (m, 2H), 8.01 (d, J = 2.7 Hz, 1H), 7.61 (dd, J = 8.9, 2.2

Hz, 1H), 7.44 (t, J = 59.8 Hz, 1H), 7.36 (d, J = 8.2 Hz, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.13 (d, J =
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SS90l 10-2547909

8.0 Hz, 2H), 7.05 (d, J = 9.9 Hz, 1H), 6.85 (d, J = 2.7 Hz, 1H), 6.72 (d, J = 10.0 Hz, 1H), 6.64 (d, J
= 8.9 Hz, 1), 4.35 (d, J = 9.8 Hz, 1H), 4.21 (d, J = 10.0 Hz, 1H), 4.05 (d, J = 12.6 Hz, 2H), 3.85
(d, J = 13.1 Hz, 2H), 3.65 (s, 1H), 3.58 (d, J = 10.7 Hz, 6H), 3.36 (d, J = 14.9 Hz, 2H), 2.84 (dd, J
= 18.9, 9.2 Hz, 5H), 2.70 (d, J = 10.2 Hz, 1H), 1.06 (d, J = 6.3 Hz, 6H), 1.02 (s, 3H), 0.93 (s, 3H).

£

-

"NN F

F
FEF E
H.
0 H O O H
\O)LN N\:)\/N.N N\n,O\
H o =< H o]
FLTF
X F
S |\
N
H

[2021] o

[2022] A A4 165

[2023] wE  ((5S,85,95,145)-11-(4-(1- (O &F L. 2 & )-1H-F &HZ£-3-4)-2,6-T &F 2. 2wl 4 )-16,16, 16-EZ ZF 2
Z-9-3| =5A]-15,15-t] M -8~ (4-((6-((3aR, 6a8)-5- (S A gh-3- ) A =2 39] F 2 3, 4-c ]9 E-2(1H)-2L) 7]
g-3-2) el )l )-3,6,13-EF 2 4-5-(1,1,1-EFEF L 2-2-WEd T2 #-2-U)-2-SA}-4,7 11, 12-H| E
ol AL E| Z1-14- ) 72 nlH| o] E (165).

[2024] Z7FA T P4, A3, ® S19.

[2025] MS (ESI) m/z 1156.2 [M+H] .

[2026] H ONMR (400 MHz, WEFS-dd4) & 8.09 (d, J = 2.3 Hz, 2H), 8.01 (d, J = 2.7 Hz, 1H), 7.72 (dd, J = 8.9,
2.2 Hz, 1), 7.44 (t, J =59.8 Hz, 1H), 7.36 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 7.9 Hz, 2H), 7.14 (d, J
= 8.0 Hz, 2H), 7.05 (d, J = 9.9 Hz, 1H), 6.85 (d, J = 2.7 Hz, 1H), 6.81 - 6.67 (m, 2H), 4.63 (dd, J =
8.3, 5.1 Hz, 2H), 4.46 - 4.30 (m, 2H), 4.21 (d, J = 10.0 Hz, 1H), 4.05 (d, J = 13.3 Hz, 2H), 3.85 (d,

= 13.2 Hz, 1H), 3.64 (d, J = 4.3 Hz, 6H), 3.59 (s, 3H), 3.57 (s, 3H), 3.32 (s, 3H), 2.87 - 2.62 (m,
4H), 1.06 (d, J = 6.2 Hz, 6H), 1.02 (s, 3H), 0.93 (s, 3H).
F

gt
F
F
FSF E
H.
o H O 0
\OJLN N\__/k,N.N NTO\
H o = H o)
FTF
%Fl N
N? I\@
N

[2027] j/

[2028] AA 4 166

[2029] wE  ((5S,85,95,145)-11-(4-(1- (O ZF L. 2 & )-1H- &HF-4-4)-2,6-T ZF 2. 2w 4 )-16,16, 16-EZ ZF 2

4)
2-9-3| EFA]-8-(4-((6-(8-0| 22T -3, 8-T] oA A E 2 [3.2. 1] E-3-¢) 7] gl d-3-) sl el )il & ) -
15,15-tIM¥-3,6,13-E&]24-5-(1,1,1-Eg|ZF 0 2-2-wed T 2 9-2-2)-2-2A}-4 7 11, 12-H Eg}o} A} & A}
Y 7H-14-4) 7} Entd o] E (166).
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[2030]

[2031]

[2032]

[2033]

[2034]

[2035]

[2036]

[2037]

[2038]

[2039]
[2040]

[2041]

SEE5] 10-2547909
Z2HA: P7, A3, 2 S22,
NS (ESI) m/z 1142.5 [M+H]

I NMR (400 MHz, "l€h-&-d4) & 8.44 (d, J = 0.7 Hz, 1H), 8.20 (s, 1H), 8.07 (d, J = 9.5 Hz, 1H), 8.06 -
.02 (m, 1H), 7.67 - 7.50 (m, 1H), 7.50 - 7.43 (m, OH), 7.41 (s, OH), 7.29 - 7.20 (m, 2H), 7.14 (dd, J
13.7, 8.3 Hz, 3H), 6.73 (dd, J = 18.5, 9.6 Hz, 1H), 4.34 (t, J = 5.2 Hz, 3H), 4.30 - 4.15 (m, 3H),
4.13 - 3.94 (m, 3H), 3.84 (d, J = 13.2 Hz, 1H), 3.58 (d, J = 10.5 Hz, 6H), 3.17 (d, J = 2.4 Hz, 1H),
2.91 - 2.64 (m, 3H), 2.14 (d, J = 11.4 Hz, 2H), 1.95 (d, J = 8.6 Hz, 1H), 1.37 (d, J = 6.4 Hz, 6H),
1.12 - 0.97 (m, 9H), 0.94 (s, 3H).

oo

{
N
F
rEF g
o) Hlo | o 4
OA. N\;/'\/N.N NYO\
H o =< H o]
FTF
 F
X N
NN
N~
A Ao 167

L= ((55,85,95,149)-11-(4-(1- (] &F 2w g )-1H-F &+ £-4-Y)-2,6- T EF 22 2 )-8-(4-((6-(8- &~
3,8-tob AR A ZF 2 [3.2. 1] 5 8-3-4) 9 2l d-3-) ol El )Wl A )-16,16,16-E EF 2 Z-9-3| =5 A|-15, 15-T] 7]
g-3,6,13-E8&A-5-(1,1, - EZF 02 2-wEd X2 H-2-2)-2-2A}-4, 7,11, 12-H| E 2} o} A A A} H] 7F-14-
d)7t2 ol E (167).

Z=7vA): P7, A3, 2 S21.
NS (EST) m/z 1128.6 [MHI]

HONMR (400 MHz, WIEFS-d4) & 8.44 (d, J = 0.7 Hz, 1H), 8.19 (d, J = 2.2 Hz, 1H), 8.06 (d, J = 21.7
Hz, 2H), 7.63 - 7.53 (m, 1H), 7.41 (s, 1), 7.28 - 7.21 (m, 2H), 7.14 (dd, J = 13.9, 8.2 Hz, 4H), 6.73
(dd, J = 18.8, 9.5 Hz, 2H), 4.42 - 4.30 (m, 1H), 4.30 - 4.18 (m, 3H), 4.13 (d, J = 4.3 Hz, 2H), 4.02
(d, J = 12.6 Hz, 2H), 3.84 (d, J = 13.2 Hz, 1H), 3.58 (d, J = 10.5 Hz, 7H), 3.09 (q, J = 7.3 Hz, 2H),
2.92 - 2.72 (m, 3H), 2.72 - 2.61 (m, 1H), 2.24 - 2.13 (m, 2H), 1.96 (d, J = 8.7 Hz, 2H), 1.32 (t, J =
7.3 Hz, 30), 1.11 - 0.98 (m, 9H), 0.94 (s, 3H).

£
M
F
FoF F
o HMo 0
\OJLN N r¢N ero\
H o < H o]
FIF
~ F
\|\
NN
N\
A Ao 168

He  ((55,8S,9S,145)-11-(4-(1-(T) Z2F o 2 & )-1H-9 &} Z-4-9)-2,6-T| = F 9. 24 )-16,16, I6-EF ZF 9
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[2042]
[2043]

[2044]

[2045]
[2046]

[2047]

[2048]
[2049]

[2050]

SSS0ol 10-2547909

2-0-3 =5 A-15,15-H ¥ -8~ (4-((6-(8-mE -3, 8-T] o} AP A F 2 [3.2. 1] 5 §-3-<) v 2] e -3~ ) ol B ) Wil )
-3,6,13-E81&4-5-(1,1, 1-Ed EF 2 2 -2-d T2 -2-9)-2-% A} 4,7, 11, 12- | Eg}o} A8 AL e 214~ ) 7}
Zuplo] E (168).

27V P7. A3, 2 S20.
NS (EST) m/z 1113.4 [M+I]

MR (400 Mz, MEFe-d4) § 8.45 (d, J = 0.7 Hz, 1H), 8.24 - 8.16 (m, 1), 8.08 (d, J = 9.3 Hz, 1H),
8.03 (s, 1), 7.63 - 7.54 (m, 1H), 7.41 (s, 1), 7.28 - 7.21 (m, 2H), 7.14 (dd, J = 14.5, 8.2 Hz, 5H),
6.74 (dd, ] = 15.5, 9.4 Hz, 2H), 4.34 (d, ] = 9.9 Hz, 1), 4.24 (dd, J = 17.7, 11.9 Hz, 3H), 4.02 (d,
J = 13.4 Hz, 4H), 3.83 (d, J = 13.2 Hz, 1H), 3.58 (d, J = 10.4 Hz, 7H), 3.16 (s, 1H), 3.06 - 2.96 (m,
OH). 2.85 - 2.58 (m. 6), 2.31 - 2.13 (m, 2H), 2.05 - 1.89 (m, 21), 1.13 - 0.96 (m, 9H), 0.94 (s, 3H).

F
¢ NJ\F
=N
F
FoF
H( &
o\ ¢ "o H
;Ldi;f%MYKVNN NTDTT
H O = H o O
FIF
x F
S Z |
N
o
A Aldl 169

SAER-3-9 ((29)-1-(2-(4-(1-( EF L 2WE)-1H-T 2}&-3-¢)-2,6-t EF 2 2 A )-2-((2S,35)-2-3| =F A
—4-(4-((6-(8-(Z A ¥F-3-2)-3,8-tJ o} A A ZF R [3.2. 1] 5-3-2) ] gl d-3-) ol E] D) #| D )-3-((S)—4,4,4-E

79 2-3,3-YuE-2-(((FAE-3-d5A) 7t 2R d ) ojn| o) Retoln| £ ) FE ) s =ef 2 d)-4,4, - EFHEF L
2-3,3-UdE-1-F a5 e-2-d) 72 ulH o E (169).

F70A: P4, A4, L S3.

MS (ESI) m/z 1239.3 [M+H] .

HNR (400 MHz, "¥b&-d4) & 8.13 (d, J = 2.3 Hz, 1), 8.09 (d, J = 9.4 Hz, 1H), 8.02 (d, J = 2.8 Hz,
H), 7.52 (dd, J = 8.9, 2.4 Hz, 1), 7.45 (t, J = 59.9 Hz, 1H), 7.37 (d, J = 8.2 Hz, 2H), 7.21 (d, J =
7.9 Hz, 2H), 7.12 (d, J = 7.9 Hz, 2H), 6.85 (d, J = 2.8 Hz, 1H), 6.61 (d, J = 9.0 Hz, 1H), 5.29 (dp, J
= 17.2, 5.7 Hz, 2H), 4.76 - 4.73 (m, 4H), 4.67 (t, J = 6.4 Hz, 2H), 4.56 (ddd, J = 10.3, 7.3, 5.4 Hz,
2H), 4.52 - 4.42 (m, 4H), 4.32 (s, 1), 4.20 (s, 1H), 4.11 - 4.00 (m, 2H), 3.90 - 3.76 (m, 3H), 3.77 -
3.60 (m, 2H), 3.08 - 2.97 (m, 2H), 2.89 - 2.75 (m, 3H), 2.73 - 2.63 (m, 1H), 1.90 - 1.81 (m, 2H), 1.68
- 1.56 (m, 2H), 1.09 (s, 3H), 1.07 (s, 3H), 1.03 (s, 3H), 0.95 (s, 3H).
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[2051]
[2052]

[2053]

[2054]

[2055]

[2056]

[2057]
[2058]

[2059]

[2060]

SS50dl 10-2547909

4 N/A
=N
FFE F
H F
ji H O O H
~o™ N N\:/K,N‘N NTO\
H O = H 0
FIF
x F
S /l
N
o
A Ao 170

W ((5S,8S,95,149)-11-(4-(1-A S 2 22D -1H-9] 2}&-3-4)-2,6-t ZF .29 )-16,16,16-E ZF 2L 2-9-
p

B =5 A1-15, 16-T W & -8-(4-((6- (8- (S AN &-3-2)-3,8-T] o} A Z 2 [3.2. 1] 5 8-3-9) I F F-3-4 ) ol Bl )
W2)-3,6,13-E8]|&2-5-(1,1, 1-EZ EF L2 -2-M Y L 2 §-2-%)-2-%A}-4, 7,11, 12-B| E&}ol A} S AL 7F-14~
d)7kEntH o] E (170).

A P13, A3, 2 83,
MS (ESD) m/z 1146.0 D],

R (400 MHz, W]€h&-d4) § 8.29 (dd, J = 2.3, 0.8 iz, 1), 8.18 (d, J = 9.2 Hz, 1), 7.70 (td, J =
4.9, 4.4, 2.3 iz, 2H), 7.39 - 7.27 (m, 4H), 7.22 (d, J = 8.1 Hz, 20), 7.16 (d, J = 9.9 Hz, 1), 6.86
(d, J = 8.9 Hz, 1), 6.80 (d, J =9.9 Hz, 1), 6.64 (d, J = 2.4 Hz, 1), 4.96 (dd, J = 8.2, 7.0 Hiz,
2H), 4.81 (dd, J = 8.3, 5.1 Hz, 2H), 4.46 - 4.41 (m, 1), 4.39 - 4.33 (m, 1), 4.31 (d, J = 10.0 Hz,
W), 4.19 - 4.07 (m, 4H), 3.93 (d, J = 13.2 Hz, 1), 3.76 - 3.70 (m, 1), 3.69 (s, 30), 3.66 (s, 3H),
3.40 -~ 3.34 (m, 2H), 2.95 - 2.70 (m, 4H), 2.30 - 2.18 (m, 2H), 2.12 - 2.01 (m, 2H), 1.22 - 1.04 (n,
131), 1.02 (s, 30).

)R
7 N F
—N
F
FOF
He F
BT
~ N N< N._ O
o N : N/%;lg\\ﬂ/
H O H (@]
F7L°F
Xx. F
N N
o |
N™ °N
N
Ao
A 171

e ((5S,85,95,149)-11-(4-(1-(H ZF L2 E)-11-9 2} &-3-9)-2,6-1| ZF 2 2w )-16,16, 16-EF ZF 2
2-9-3] =2 A]-15, 15-1) ¥ &l -8-(4-((2- (8- (S A EF-3-2 )-3 8-T] o} AR A F 2 [3.2. 1] S E-3-2) 9] g m] 1 -5-9)
oEld ) 4)-3,6,13-EF]24-5-(1,1,-EFZF 2 &Z-2-WEd T2 3-2-%)-2-2A}-4, 7 11, 12-H| E 2o} x} 3 AL
ZH-14-9)7F2ntE o] E (171).

Z=74A) P4, A3, 257,
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[2061]

[2062]

[2063]
[2064]

[2065]

[2066]

[2067]

[2068]

[2069]

[2070]

SE=506 10-2547909

NS (EST) m/z 1156.4 [M+H] .

HONR (400 MHz, WEES-d4) & 8.43 (s, 2H), 8.08 (d, J = 9.4 Hz, 1H), 8.01 (d, J = 2.8 Hz, 1), 7.44
(d, J =59.8 Hz, 1), 7.35 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 7.9 Hz, 2H), 7.14 (d, J = 8.1 Hz, 2H),
7.03 (d, J = 9.9 Hz, 1H), 6.84 (d, J = 2.7 Hz, 1H), 6.71 (d, J = 9.9 Hz, 1H), 4.87 (t, J = 7.6 Hz,
oH), 4.72 (dd, J = 8.2, 4.9 Hz, 2H), 4.67 (s, 1H), 4.42 - 4.29 (m, 1H), 4.25 - 4.18 (m, 1H), 4.11 -
3.98 (m, 4H), 3.85 (d, J = 13.1 Hz, 1H), 3.69 - 3.62 (m, 2H), 3.59 (s, 3H), 3.57 (s, 3H), 3.41 - 3.28
(m, 2H), 2.87 - 2.75 (m, 3H), 2.68 (dd, J = 12.6, 9.1 Hz, 1H), 2.18 - 2.06 (m, 2H), 1.95 - 1.83 (m,
2H), 1.07 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.93 (s, 3H).

N
/N F
=N
F F
FOF
H. F
0 H O O H
\O)j\i(N\:/'\,N.N N\n/O\
H O = H (@]
FTF
F
NP N
~
@
NH
AN 172
= ((58,85,95,148)-8-(4-((2-(3,8-T] o} AHH| A| 2 [3.2.1] % E-3- ) 7 2l u| T -5- ) o E] ) ul D )-11- (4~
(I-(d&F=2ve)-10-92&-3-4)-2,6-t] 2 F =22 )-16,16, 16-EY ZF 2 = -9-3| ==A]-15, 15-t & -

3,6,13-E8] & 2-5-(1,1,1-EEF e 2-2-HE X2 9-2-U )-2-FA}-4,7,11, 12-H| Eg}ol A} AL H 7H-14-U ) 7L 2
v o] E (172).

Z7HA): P4, A3, 2 S36.
MS (ESI) m/z 1100.4 [M+H] .

I NMR (400 MHz, =l€b&-d4) & 8.41 (s, 2H), 8.08 (d, J = 9.2 Hz, 1H), 8.01 (d, J = 2.7 Hz, 1H), 7.44
(d, J =59.8 Hz, 1H), 7.36 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 7.9 Hz, 2H), 7.14 (d, J = 8.1 Hz, 2H),
7.03 (d, J = 8.5 Hz, 1H), 6.84 (d, J = 2.8 Hz, 1H), 6.70 (d, J = 10.2 Hz, 1H), 4.66 - 4.57 (m, 2H),
4.35 (d, J = 9.6 Hz, 1H), 4.26 - 4.17 (m, 1H), 4.12 - 3.96 (m, 5H), 3.85 (d, J = 13.2 Hz, 1H), 3.69 -
3.62 (m, 2H), 3.59 (s, 3H), 3.57 (s, 3H), 3.25 (s, 1H), 2.87 - 2.61 (m, 4H), 2.05 - 1.96 (m, 2H), 1.90
- 1.82 (m, 2H), 1.07 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.94 (s, 3H).

F

/ N)\F
ZN
F F
FLF F
)OL woot o w
~o™ N N\;/K,N.N N\n,O\
H O < H o}
FDE
S F
S /l
SNTNTY
(SN
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A A4 173
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[2071]

[2072]

[2073]

[2074]

[2075]
[2076]

[2077]

[2078]

[2079]

[2080]

SS50dl 10-2547909

HE  ((55,85,95,149)-11-(4-(1-(H ZF L2 E)-11-¥ 2}&-3-9)-2,6-1| ZF 22w )-16,16, 16-EF ZF 2
2-9-3| =5 A]-15,15- T ¥ & -8-(4-((6-((1R,4R)-5-(H A &t-3-% ) -2, 5-T] P AH| A S 2 [2. 2. 1] &h-2-¢ ) T 2] el -
=)ol E ) H)-3,6,13-EF54-5-(1,1, 1-EEF L Z2-2-HEd 22 3-2-9)-2-FA}-4,7,11, 12- 5| Eg}o}x}
AL H| 7H-14-Y ) 7L 2HH| o] E (173).

FXHA P4, A3, H S6.

MS (ESD) m/z 1141.5 W],

MR (400 Mz, Wl&k&-d4) & 8.29 - 8.23 (m, 11), 8.17 (d, J = 9.4 Hz, 1), 8.10 (d, J = 2.7 Hz, 1H),
7.69 (dd, J = 8.6, 2.1 Hz, 1), 7.53 (t, J = 59.7 Hz, 1), 7.45 (d, J = 8.2 Hz, 2), 7.32 (d, J = 7.9
Hz, 21), 7.22 (d, J = 8.1 Hz, 2H), 7.13 (d, J = 9.8 Hz, 1H), 6.94 (d, J = 2.7 Hz, 1), 6.80 (d, J =
10.2 Hz, 1H), 6.71 - 6.63 (m, 1), 5.07 - 5.01 (m, 1H), 4.72 - 4.68 (m, 1H), 4.64 ~ 4.54 (m, 2H), 4.52
~ 449 (m, 1), 4.47 - 4.41 (n, 1), 4.30 (d, J = 10.0 Hz, 1H), 4.20 - 4.08 (m, 2H), 3.94 (d, J = 13.1
Hz, 1H), 3.79 (d, J = 11.0 Hz, 1), 3.72 (d, J = 11.7 Hz, 1H), 3.69 (s, 31), 3.66 (s, 3H), 2.93 - 2.82
(m, 3H), 2.81 - 2.73 (m, 1), 2.33 (s, 20), 1.16 (s, 3), 1.15 (s, 3H), 1.11 (s, 3H), 1.02 (s, 3H).

e
/N
=N
F
rEF F
H
QY H gl g
~oM N\:/K,N.N NTO\
H O < H o)
FTE
x F
N /l
SNTON
N
o
A Al 174

wEl  ((55,85,95,149)-11-(4- (1~ (Y ZF 2w e )-1H-7 2}&-3-4)-2,6-t| ZF . 292 )-16,16, 16-E ZF L
2-9-3| = FA]-15, 15~ W -8-(4-((6-((1S,49) -5~ (M &-3-4)-2,5-to}AH A S 2 [2.2. 1] eh-2-4) I & -
- EP)ME)-3,6,13-E2] £4-5-(1,1, 1-EgEF 2 2-2-Md Z 2 9-2-%)-2-5A}-4,7, 11, 12-H E}o}#}
AL ZE-14- ) 7F 2 v o] E (174) .

Z70A1: P4, A3, 2 S30.

+

MS (ESI) m/z 1141.6 [M+H]

1H NMR (400 MHz, wl€k2-d4) & 8.25 (dd, J = 2.2, 0.8 Hz, 1H), 8.17 (d, J = 9.4 Hz, 1H), 8.10 (d, J
2.7 Hz, 1H), 7.74 - 7.68 (m, 1H), 7.53 (t, J = 59.6 Hz, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.32 (d, J
7.9 Hz, 2H), 7.22 (d, J = 8.1 Hz, 2H), 7.13 (d, J = 9.9 Hz, 1H), 6.94 (d, J = 2.8 Hz, 1H), 6.80 (d, J
=9.9 Hz, 1H), 6.71 - 6.61 (m, 1H), 5.05 (s, 1H), 4.99 - 4.93 (m, 1H), 4.70 (dd, J = 8.4, 4.5 Hz, 1H),
4.64 - 4.53 (m, 2H), 4.51 (s, 1H), 4.44 (d, J = 9.8 Hz, 1H), 4.30 (d, J = 10.0 Hz, 1H), 4.18 - 4.10
(m, 2H), 3.94 (d, J = 13.1 Hz, 1H), 3.79 (dd, J = 11.9, 2.2 Hz, 1H), 3.76 - 3.70 (m, 1H), 3.69 (s,
3H), 3.66 (s, 30), 2.94 - 2.73 (m, 4H), 2.33 (s, 2H), 1.16 (s, 3H), 1.14 (s, 3H), 1.11 (s, 3H), 1.02
(s, 3H).
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[2081]
[2082]

[2083]

[2084]

[2085]

[2086]

[2087]
[2088]

[2089]

[2090]

[2091]

[2092]

SS90l 10-2547909

ARl 175

He ((5S,8S,95,149)-11-(2,6-0) ZF 0. 2 -4- (I gl ¥-2-4 ) ¥l 4 )-16, 16, 16-EF ZF Q. 2 -9-3| =FA|-15, 15-T]
W el -8-(4-((6-(6-(&AE-3-9)-3,6-T o} AR A S 2 [3.1.1]1 31 e-3-9) g g ¥ -3- ) ol E] d) ¥l 4 )-3,6, 13-E 2]
L2-5-(1,1,1"-E8|Z2F 9 2 -2- e L 2 -2-9)-2-2A}-4,7, 11, 12-H E &0} A AN A} H| 7H-14-< ) T E v} o] E
(175).

Z7bA): P28, A3, 2 S4.
NS (EST) m/z 1102.4 [M+I]

MR (400 Mz, MEFe-d4) § 8.66 (d, J = 5.0 Hz, 1H), 8.33 (d, J = 2.2 Hz, 1), 8.14 (d, J = 9.4 Iz,
M), 8.03 - 7.88 (m, 20), 7.74 (dd, J = 8.7, 2.3 Hz, 1), 7.60 (d. J = 8.5 Hz, 2H), 7.46 (t. J = 6.1
Hz, 1H), 7.34 (d, J = 7.8 Hz, 2H), 7.23 (d, ] = 7.9 Hz, 2H), 7.11 (d, J = 9.4 Hz, 1H), 6.78 (d, J =
8.8 Hz, 2H), 4.97 (s, 3H), 4.62 (dd, J = 8.1, 4.1 Hz, 2H), 4.44 (d, J = 8.2 Hz, 1H), 4.34 - 4.26 (m,
), 4.26 - 4.07 (m, 41), 3.98 (d, J = 13.1 Hz, 21), 3.79 - 3.71 (n, 1H). 3.70 (s. 3H). 3.64 (s, 3H),
2.99 - 2.85 (m, 3H), 2.84 - 2.74 (m, 1), 2.11 (d, J = 11.2 Hz, 10), 1.16 (s, 30). 1.15 (s, 31), 1.13
(s. 3H). 1.03 (s, 3H).
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e ((5S,85,95,149)-11-(4-(1-(H ZF L2 E)-11- 2} &-3-9)-2,6-T| ZF 2 2w )-16,16, 16-EF ZF 2
2-0-3] =5 A]-15,15-T) W " -8-(4-((6-(6- (M e-3-U)-3,6-T] o} AR A F 2 [3.1. 1] A eh-3-) 9] 2 -3-<) 9]
Eld)dA)-3,6,13-EF4-5-(1,1, 1-EZ EF 0 2-2-WE T 2 7#-2-U)-2-FA}-4,7 11, 12-H] E}o}zx} sl AL g 7h-
14-d) 7= vt ol E (176).

Z704: P4, A3, 2 S4.
MS (ESI) m/z 1141.8 [M+H] .

I NMR (400 MHz, ™gr&-d4) & 8.33 (d, J = 2.1 Hz, 1), 8.14 (d, J = 9.3 Hz, 1H), 8.10 (d, J = 2.8 Hz,

-211 -



[2093]
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[2095]

[2096]
[2097]

[2098]

[2099]
[2100]

[2101]

SS50ol 10-2547909

Hz, 2H), 7.34 (d, J =

1), 7.74 (dd, J = 8.8, 2.2 Hz, 1H), 7.53 (t, J = 59.8 Hz, 1H), 7.45 (d, J = 8.
7.9 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 7.09 (d, J = 10.3 Hz, 1H), 6.93 (d, J .8 Hz, 1H), 6.78 (d, J
8.8 Hz, 2H), 5.07 - 4.91 (m, 3H), 4.61 (dd, J = 8.2, 4.1 Hz, 2H), 4.44 (d, J = 9.9 Hz, 1H), 4.31 (d,
J =10.0 Hz, 1H), 4.23 - 4.06 (m, 3H), 3.95 (d, J = 13.3 Hz, 1H), 3.70 (s, 3H), 3.66 (s, 3H), 2.95 -
2.70 (m, 4H), 2.10 (d, J = 11.1 Hz, 1H), 1.16 (s, 3H), 1.15 (s, 3H), 1.12 (s, 3H), 1.03 (s, 3H).

AN 177

Wg  ((58,85,95,148)-11-(2,6-C ZF 0 2 —4-(F g d-2-9 ) ¥l A )-16,16,16-E ZF Q0 2 -9-5| =2 A]-15,15-T]
W8l -8-(4-( (4~ (8- (M| E-3-Y)-3,8-C] o} A A 22 [3.2.1] 2 E-3-2)H D)o E| D)l A )-3,6,13-E ] & A -5-
(1,1, 1-Ex)Z22 0 2-2-WE X2 9#-2-2)-2-A}-4,7, 11, 12-H E&lo} 2} A} g 7-14-U ) Tt 20w o] E ( 177).
Z=74A) P28, A3, 2 S3.

NS (ESD) m/z 1115.9 [M+H]

HONR (400 MHz, WlEb&-d4) & 8.69 - 8.60 (m, 1), 8.18 (d, J = 9.3 Hz, 1H), 7.94 (q, J = 7.9 Hz, 2H),
7.60 (d, J = 8.6 Hz, 2H), 7.44 (t, J = 5.7 Hz, 1H), 7.39 (d, J = 8.8 Hz, 2H), 7.31 (d, J = 7.9 Hz,
9H), 7.21 (d, J = 8.1 Hz, 2H), 7.17 (d, J = 10.7 Hz, 1), 6.96 (d, J = 8.8 Hz, 2H), 6.79 (d, J = 10.0
Hz, 1H), 5.01 - 4.92 (m, 3H), 4.84 - 4.76 (m, 2H), 4.44 (d, J = 9.9 Hz, 1), 4.31 (d, J = 10.0 Hz,
H), 4.23 - 4.10 (m, 4H), 3.97 (d, J = 13.1 Hz, 1H), 3.85 (d, J = 13.0 Hz, 2H), 3.79 - 3.72 (m, 1H),
3.69 (s, 3H), 3.63 (s, 3H), 2.93 - 2.84 (m, 3H), 2.83 - 2.75 (m, 1H), 2.21 (q, J = 11.1, 10.5 Hz, 4H),
1.27 (d, J = 5.7 Hz, 1), 1.16 (s, 3H), 1.14 (s, 3H), 1.12 (s, 3H), 1.03 (s, 3H). F NMR (377 MHz, ]
eS-d4) § -77.39, -77.73, -77.85, -114.65.

Al 178

Hg  ((55,8S,9S,145)-11-(4-(1-(t) Z2F- o 2w g )-1H-9 &} =-3-9)-2,6-t) ZF o 2w 4 )-16,16, 16-EF ZF L.
2-9-8] =5 A]-15, 15-1] v & -8~ (4-( (4= (8- (S A §-3-9)-3, 8-T] o} A A 2 2 [3.2.1] & &-3-) w ) ol el )Wl
A)-3,6,13-E8|L2-5-(1,1,1-EFZF 0 2 -2-He T2 7-2-)-2-2A}-4 7,11, 12-F]| Eg}o} A} N AL o) 714~
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[2102]

[2103]

[2104]

[2105]
[2106]

[2107]

[2108]

[2109]

[2110]

SS50ol 10-2547909

d)7LEn o] E (178).

Z7VA]: P4, A3, 2 S3.

MS (ESI) m/z 1154.4 [M+H] .

HONMR (400 MHz, W€kS-d4) & 8.07 (d, J = 9.4 Hz, 1H), 8.01 (d, J = 2.7 Hz, 1H), 7.44 (t. 1H), 7.36
(d, J = 8.2 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2), 7.21 (d, J = 7.9 Hz, 2H), 7.11 (d, J = 8.1 Hz, 2H),
6.89 - 6.82 (m, 3H), 4.86 (t, J = 7.5 Hz, 2H), 4.72 - 4.64 (m, 2H), 4.35 (d, J = 6.4 Hz, 1H), 4.25 -
4.16 (m, 1), 4.11 - 3.95 (m, 30, 3.85 (d, J = 12.5 Hz, 1), 3.80 - 3.70 (m, 1H). 3.68 - 3.62 (m,
). 3.60 (s, 3H), 3.57 (s, 3H), 2.85 - 2.63 (m, 4H), 2.18 - 1.99 (m, 4H), 1.22 - 1.18 (m, 2H), 1.07
(s, 3H), 1.05 (s, 3H), 1.02 (s, 3H). 0.93 (s, 3H). F NVR (377 MHz, W€-&-d4) § -77.40, -77.49,
~77.73, -96.96 (dd, J = 60.0, 18.7 Hz), -114.92.

f AN
=N
FEF F
H F
i O o H
~o N N\:)\/N.N N\n,O\
H O < H 0
FTF
< F
N /I
SNTNT
N
o
AAldl 179

wE ((5S,8S,95,149)-11-(2,6-t) ZF 0. 2 -4- (I gl ¥-2-Y ) ¥l 4 )-16, 16, 16-EF ZF Q. 2 -9-3| E=FA|-15, 15-T]
W -8-(4-((6-(9- (M &-3-Y)-3-ZA}-7,9-T oAU A E 2 [3.3. 1] = -7-) T 2| D -3-L) ol E] ) Wil & ) -
3,6,13-E8]&4-5-(1,1,1-Eg|ZF 0 2 -2-He T2 7-2-)-2-2A}-4,7,11, 12-E| Eg}o} A} N A} | 7H-14-L ) 712
HlHo] E (179).

Z7HA): P28, A3, 2 S1.

.

MS (ESI) m/z 1133.1 [M+H]

' NMR (400 MHz, ®l&t&-d4) § 8.66 (d, J = 4.8 Hz, 1H), 8.21 - 8.10 (m, 2H), 8.02 - 7.82 (m, 3H), 7.60
(d, J = 8.6 Hz, 2H), 7.46 (t, J = 6.3 Hz, 1H), 7.36 (d, J = 7.9 Hz, 2H), 7.25 (d, J = 8.1 Hz, 2H),
7.19 (d, J = 9.4 Hz, 1H), 4.82 - 4.76 (m, 2H), 4.66 - 4.58 (m, 2H), 4.51 - 4.41 (m, 1H), 4.35 - 4.27
(m, 1H), 4.23 - 4.13 (m, 2H), 4.13 - 3.89 (m, 7H), 3.78 - 3.72 (m, 2H), 3.69 (s, 3H), 3.68 - 3.65 (m,
3H), 3.63 (s, 3H), 3.18 - 3.08 (m, 2H), 3.00 - 2.84 (m, 3H), 2.84 - 2.74 (m, 1H), 1.16 (s, 3H), 1.15

(s, 3H), 1.12 (s, 3H), 1.03 (s, 3H). "“F NVR (377 MHz, vl€-&-d4) & -77.37, -77.71, —77.99, -114.58.
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[2111]
[2112]

[2113]

[2114]

[2115]

[2116]

[2117]

[2118]

[2119]

S=506 10-2547909

A A4 180

e ((55,85,95,145)-11-(4-(1-(H EF 2. 2 &)-1H- 9] &E-3-9)-2,6-t] ZF 2 292 )-16,16, 16-E EF
i@ﬁE%Mﬂawﬂ1%8(4«6@(2wﬂsm)32479EﬂﬂmM%§B3uL44ﬂU4ﬂ
-l B ) E)-3,6,13-E] §4-5-(1,1, 1-Eg &7 2-2-v 9 X 2 9-2-%)-2-5A}-4,7, 11, 12-H E gfo}a}
AL ZE-14-) 72 v o] E (180).

Z7H4: P4, A3, 2 SI.
NS (ESD) m/z 1171.8 [M+H]

MR (400 Mz, #-&—d4) & 8.20 - 8.13 (m, 2M), 8.10 (d, J = 2.7 Hz, 1), 7.87 (d, J = 8.7 Hz, 1),
7.60 (t, J =59.8 Hz, 1), 7.45 (d, J = 8.2 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H), 7.24 (d, J = 8.1 Hz,
o), 7.15 (d, J = 9.5 Hz, 1H), 6.93 (d, J = 2.7 Hz, 1H), 4.80 - 4.75 (m, 1), 4.74 - 4.67 (m, 1H),
4.62 (t, J = 5.7 Hz, 2H), 4.46 - 4.40 (m, 1H), 4.32 - 4.25 (m, 1H), 4.21 - 4.00 (m, 6H), 3.99 - 3.89
(m, 3H), 3.78 - 3.71 (m, 1), 3.69 (s, 3H), 3.66 (s, 30), 3.12 (d, J = 4.9 Hz, 2H), 2.98 - 2.72 (m,
4H), 1.16 (s, 3H), 1.14 (s, 3H), 1.11 (s, 3H), 1.03 (s, 30). F NWR (377 MHz, Wleh&-dd) & -77.38,
~77.71, -77.85, -96.97 (dd, J = 59.7, 19.1 Hz), -114.93.

A Ae] 181
F
AN Z N~
=N F N
F F
FOF
OH P4, Na*CNBHz, oH| F 1 Hcuoem oH | &
H H THF/ACOH H 2. A1, HATU H Y
A, Boc. N N N
Boc’N\;/'\/N N BoC ——— Boc‘N‘_-/k’N NBoc ———— Bty \)\’ N Boc
E H z H H o = H
\©\| \©\| C ~ FEF
12a 181a 181b
AL
F
rEF
$3, PACIy(PPhs),, OH
Cul, Et;N/MeCN Boc 1.CFC0H \).iiHJ\,N ] N
’ Boc CZH5C02H, H o) 2 ” \6(\
HATU
F F FITF
%F\ SA
[ »
181¢ N N@\l 181 N Né L
AT w

tert=8  2-((25,35)-3-((tert-F-5A|7F2 R d) o} 1| 1) -2-8| EF A -4-(4-o}o] L v d) H-2 )-2-(4-(1-(H &+
S 2ueE)-1-92}E-3-9)-2,6-H EF ezl d)s| =epd-1-7teRd ol E (181a)] 4. FHA sieh= 18la
£ 3tgtE la] @Al dish AlAE el wel, ey tiAlel 12a B PAS o] &-sto] Alxskitt.
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[2120]

[2121]

[2122]

[2123]

[2124]

[2125]

[2126]

[2127]

[2128]

[2129]

[2130]

SE=506 10-2547909

MS (ESI) m/z 764.1 [M+H] .

I NIR (400 MHz, "&+&-d4) & 8.09 (d, J = 2.7 Hz, 1H), 7.56 (d, J = 8.1 Hz, 2H), 7.53 (t, J = 59.8
Hz, 1H), 7.51 - 7.35 (m, 2H), 7.02 (d, J = 8.0 Hz, 2H), 6.93 (d, J = 2.7 Hz, 1H), 4.03 (d, J = 26.8
Hz, 2H), 3.70 (d, J = 8.2 Hz, 1H), 3.57 (d, J = 9.0 Hz, 1H), 2.79 (tdd, J = 20.0, 11.2, 6.9 Hz, 2H),

1.37 (s, 8H), 1.31 (s, 7H). F NMR (377 MHz, W&h-2-d4) § -96.90 (d, J = 59.8 Hz), -115.32

tert-52  ((6S,11S,125,155)-9-(4-(1-(FEF 2 2v e )-1H-¥ &}E-3-¢)-2 ,6-t] ZF 2 22 )-17,17,17-E ¢

ZR2Q0 2-11-3| =2 A -12-(4-0}o] Q. =Wl A )-2,2,16, 16-E| ESHE 4,7, 14-E& & 2-6-(1,1,1-EY ZF Q0 2-2-

g3 2 9-2-9)-3-241-5,8,9, 13-E| Egtolx} el U 7H-15-Y ) 7t EntH| o] E (181b)¢] &4, XAl 3FE 181b
FA 129 FAdel thal AAE el whel, 2y tidlel 18la R AlS ©]&3te] Ax3H}TE.

ruiru é

NS (ESD) m/z 1098.6 [M+H] .

tert-F8  ((6S,115,125,155)-9-(4-(1-(H EF 2 2 € )-1H-3| &E-3-¥)-2,6-1) S F 2 =2 4)-17,17,17-E¥]
EFQE-11-31=54]-2,2,16, 16-B| Egb 9 -12- (4-((6-(8- (S A TH-3-%)-3,8-T] o} AU A & 2 [3.2. 1] 5 &H-3-
g d-3-d)Eld ) )-4,7, 14-ET] L 42-6-(1,1,1-EFZF o 2-2-He T2 #-2-Y )-3-2A}-5,8,9 13-

B Egtol A et 7h-15-) 7k=nbH| o] E (181c) Al 313t 181cE st9E 1339 /el ois] AlAE Wil
upel, ey tiale] 181b 9 S35 o] -835ke] A|lxakgltt.

NS (ESI) m/z 1239.9 [M+H]'.

(25)-N-((28,38)-4-(1-(4-(1-(H ZF 2w & )-1H-¥| 2}E-3-2)-2,6-H ZF 2 =2 &)-2-((S)-4 .4 4-E =
L 2-3,3-Hug-2-Z 29 2ol L BB =) s =2} A ) -3-8]| =F A -1-(4-((2-(8-(Z A —3—01)—3,8—E1°F1}H]
AlER2[3.2.1]158-3-4) I g d-5-d) o gl D) sl d ) F-5h-2-YU)-4,4 4-EZEF O 2-3,3-T e -2-Z 2 3] 2o}
v ERekolu]= (181). DCM (10 mL) % 181c (355 mg, 0.29 mmol)e] £do] EZFZOIAEA (2 mL)S
A7}8la, EEES wHksla, 18A17F B, M-S FFES 79 dlo] HE 7|, = Z4S DWF (3 mL) 2 HATU
(35.28 mg, 0.16 mmol) <o &3fA]7]aL, N, N-tjo]AZzdodo}lql (0.13 ml, 0.74 mmol)S H7}s}aL, ]9
A 2322 (0.01 ml, 0.16 mol)S F7FeFATE. wHS-ES A2olA wha mwbeladch. whe ERE-S HPLC
of 93] AHAste] 1818 F53I3itt.

NS (EST) m/z 1152.1 [M+] .

HONMR (400 MHz, WEFS-d4) & 8.20 (dd, J = 2.3, 0.7 Hz, 1), 8.11 (d, J = 2.7 Hz, 1H), 7.74 - 7.37
(m, 4H), 7.37 - 7.23 (m, 2H), 7.23 - 7.12 (m, 2H), 6.95 (d, J = 2.8 Hz, 1H), 6.70 (dd, J = 9.1, 0.8
Hz, 1), 4.83 - 4.71 (m, 3H), 4.66 (s, 1H), 4.59 (dd, J = 6.3, 5.4 Hz, 3H), 4.23 - 4.13 (m, 2H), 4.00
- 3.84 (m, 4H), 3.84 - 3.70 (m, 1H), 3.13 (dd, J = 12.0, 2.2 Hz, 3H), 2.95 - 2.71 (m, 4H), 2.21 (ttd,
J =7.5,5.0, 2.3 Hz, 4H), 1.97 - 1.90 (m, 2H), 1.70 (d, J = 7.8 Hz, 20), 1.18 (d, J = 9.3 Hz, 7H),
1.16 - 1.00 (m, 13H).

w

=\ F
F sy V{
F NOF
F_F
0 4 OH 5 H
H o = H 0
FIF
. F
X ~
N” q{ifﬁ
N
o
2 Ao 182
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[2131]

[2132]

[2133]

[2134]

[2135]
[2136]

[2137]

[2138]

SS90l 10-2547909

(28)-2-0FA| Eo}m| E-N-((2S,3S)-4-(2-((S)-2-o}M Eo}u| -4 4 4-Eg ZF 0 7-3 3-t| W e e = )-1-(4-(1-
(HEF22WE)- -9 8E-3-U)-2,6-t EF 22 ) 3| = A d )-3-3| EE A -1-(4-((6- (8- (F A &-3- )-
3,8-TolAHA 2 [3.2. 1] F8-3-) F 2| d-3-L) e Bl ) ) F&h-2-¢ ) 4,4 4-EF FF 2 &-3,3-t v H-&
olul= (182). XA sEE 182F 3sIEE 1819 el ois] AAlE el weh, refu giilel] FIHA: P4,
Al, S3 B oFAEARE o] 838 A|xskt).

MS (ESD) m/z 1123.9 [M+I]' .

'H MR (400 MHz, W]EFS-d4) § 8.18 (dd, J = 2.3, 0.7 Hz, 1H), 8.09 (d, J = 2.7 Hz, 1H), 7.72 - 7.35
(m, 41), 7.35 - 7.24 (m, 2H), 7.20 - 7.11 (m, 2H), 6.94 (d, J = 2.8 Hz, 1), 6.69 (dd, J = 9.0, 0.8
Hz, 1H), 4.76 (dd, J = 12.8, 6.4 Hz, 3H), 4.63 (d, J = 1.4 Hz, 1H), 4.57 (dd, J = 6.3, 5.4 Hz, 3H),
4.15 (d, J = 13.4 Hz, 2H), 3.98 - 3.65 (m, 5H), 3.11 (dd, J = 12.0, 2.2 Hz, 3H), 2.98 - 2.67 (m, 4H),
2.13 (d, J = 10.3 Hz, OH), 1.98 - 1.83 (m, 9H), 1.68 (d, J = 7.8 Hz, 2H), 1.17 (d, J = 6.2 Hz, 6H),
1.12 (s, 3H), 1.04 (s, 3H), 0.88 (d, J = 6.7 Hz, OH).

A A 183

1. HCI/DCM

H H H CNBH- H H
P4, Na*CNBH 2. A3, HATU
Boc’N\_/k/N ”)i\“Fmoc —_ Boc’N\.)\’N H)I\I'Fmoc EE——

14 . 183a i
AN
SN =N ©
- F
CF "y F
F H
83, PdCIy(PPhs)s, [0} H O [¢]
\OixHﬂNNO H_F Cul, EtNMeCN. \O)Lr\irN\_)\,NN NH, D>=coc
Y moc ? ) H )
H § i H H O H
C\I A
1830 183¢ 4
NN
e
P IE AW
N
=N
F
F
FOF -
o H O o H
\OJLN N\__/'\,NN N\I(A
H O = H o
X
183 4
NN
G
o
(H-EFF2d-9-e)Hd ((S)-1-(2-((25,39)-3-((tert-F-FA| 7kZ B ) o}1] 1 ) -2-3] =F A]-4-(4-0}0] @ &= 7]
\:IE]__

DHRE)-2-(4-(1-(I ZF .29 8)-1H-9 2} =-3-9)-2,6-t = F e 29l @) 3| =}« d )-3, 3-t W & -1-% A 5 &
2-A)7F2vHo] E (183a) XA 33E 183aZ 3FE 133a2] Aol tial AAlE ¥ wel, 2y thale
[4 9 PAZ o] &3l Az,

MS (ESI) m/z 999.3 [MH]

(H-EF29d-9-d)m&  ((55,85,9S,149)-11-(4-(1- (I EF 22 v 2)-1H-T &&-3-¢ )-2,6-U ZF 224 )-9-
3| EEA]-8-(4-0ofo] 2 =Wl 4 )-15,15-tH|E€l-3,6,13-Eg]| & 4-5-(1,1,1-Eg| EF o2 2-vE T 2 7-2-Y
-4,7,11,12-B| EgfolAt AL 7-14-Y ) 7 Ev}H| o] E (183b) T A 3+3E 183b= 33tE 133be] Aol dheal A
Al Wl mEk, ey gilel 4a 2 A3S o] 8-3ke] AZ3FSIT.
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[2139]

[2140]

[2141]

[2142]

[2143]

[2144]

[2145]

[2146]
[2147]

[2148]

SS50ol 10-2547909

NS (ESI) m/z 1124.6 [M+H]

wE ((29)-1-(((25,39)-4-(2-((S)-2-°}1| -3, 3-f | & F-E} =Y )-1-(4-(1-(J EF- L2 e )-11-9 &}&-3-Y ) -
2,6-0ZF o2l A )3 =8 A d )-3-3| =& A -1-(4-((6-(8-(ZF A &-3-Y)-3,8-T o x| A Z 2 [3.2. 1] ZEH-3-¢)
512 §1-3-2) o B W) d) 7 h-2-91 ) o] e )4 4, 4- 2 2] EF 0. 23, 3T ] B 1- e h-2-9)) A Ewhe o] £
(183c) ¥A 3= 183cE ITE 1339 Aol tisl AAlE ol wel, ey diale] 183h ¥ S3& o] &
ke A z3)A T,

NS (EST) m/z 1043.5 [MHI]

HONMR (400 MHz, ¥lE-&-d4) & 8.29 (dd, J = 2.3, 0.7 Hz, 1H), 8.14 - 8.07 (m, 2H), 7.75 - 7.65 (m,
M), 7.53 (d, J = 59.8 Hz, 1H), 7.50 (d, J = 8.4 Hz, 2H), 7.32 (d. J = 8.1 Hz, 2H), 7.25 - 7.18 (m,
9H), 6.94 (d, J = 2.8 Hz, 1H), 6.86 (dd, J = 9.0, 0.9 Hz, 1H), 6.78 (d, J = 9.9 Hz, 1H), 4.99 - 4.93
(m, 3H), 4.84 (d, J = 5.2 Hz, 1), 4.82 (d, ] = 5.0 Hz, 1H), 4.54 (s, 1H), 4.42 - 4.30 (m, 3H), 4.26 -
4.06 (m, 5H), 3.81 (t. J = 6.6 Hz, 1H), 3.65 (s, 1H), 3.45 - 3.36 (m, 3H). 2.97 - 2.76 (m, 4H), 2.28 -
2.19 (m, 2H), 2.11 - 2.03 (m, 2H), 1.09 (s, 3H), 1.06 (s, 3H), 0.97 (s, 9H).

e ((29)-1-(((25,39)-4-(2-((S)-2-( AN F2ZZ2 I 2 H 201 £)-3, 3-UHE e =Y )-1-(4-(1- (T EF .2
W) -1H-T 2}&-3-U)-2,6-UEF 2 A) 3| =44 d )-3-3] EF A -1-(4-((6- (8- (F A €-3-< )-3,8-T] o} A} H]

1Z2[3.2.1]1%-3-)J gl d-3-) o e D) A ) Fet-2-U ) ol )4 4 4-E| ZFQ 7-3 3-UrE-1- 4K
g-2-2)7l2uldo]E (183)9] A4 DM (1 ml) % 183c (45 mg, 0.33 mmol)e] &hol 5ColA EtsN (0.03
ml, 0.23 mmol)& H7betal, AlS2iedvtend F=ekel= (3.54 nl, 0.39 mol)E H7beta, &
W oEQh wNkek o3, MeOHE 3]Astar, 7Sk sfoll 5A171aL, i< HPLC o3l A8t 1835 #5313

o}

~

o
—
(e

MS (BSD) m/z 1111.5 D],

'H NMR (400 MHz, "lE%-d4) & 8.35 - 8.26 (m, 1H), 8.18 (d, J = 9.4 Hz, 1H), 8.11 (d, J = 2.7 Hz, 1H),
7.91 (d, J = 8.9 Hz, 1), 7.71 (dd, J = 8.8, 2.3 Hz, 1H), 7.53 (t, J = 59.7 Hz, 1H), 7.46 (d, J = 8.3
Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 7.22 (d, J = 8.1 Hz, 2H), 6.94 (d, J = 2.8 Hz, 1H), 6.87 (d, J =
8.9 Hz, 1), 6.78 (d, J = 9.9 Hz, 1H), 5.03 - 4.94 (m, 2H), 4.84 - 4.77 (m, 3H), 4.44 (d, J = 9.9 Hz,
1H), 4.41 - 4.31 (m, 1H), 4.21 - 4.06 (m, 5H), 3.96 (d, J = 13.1 Hz, 1H), 3.81 - 3.72 (m, 1H), 3.70
(s, 3H), 3.39 (s, 1H), 2.91 (d, J = 7.7 Hz, 2H), 2.88 - 2.73 (m, 2H), 2.29 - 2.19 (m, 2H), 2.15 - 2.04
(m, 2H), 1.74 - 1.67 (m, 1H), 1.31 (t, J = 7.5 Hz, 1H), 1.14 (s, 3H), 1.10 (s, 3H), 0.89 (s, 9H), 0.75
(dd, J = 8.2, 3.6 Hz, 2H).

L
/N F
=N
FFOF
H F
o) H O O H
\O)Li(N\:)\,N.N N\“/OT\
H O < H o} o
X
S /l
SNON
N
Th
Ao 184

wE ((25)-1-(((2S,35)-4-(1-(4-(1-(T)
H-2-((SAR-3-LS5A) 72 R ) opr] 1)
ColAHIAI S Z2(3.2.1]SE-3-d)F 2| d-3-

e 2rE)-11-92&-3-9)-2,6-t ZF 2 292 )-2-((S)-3,3-H 1
B ) 8] =1 d )-3-3] =2 A -1-(4-((6- (8- (2 A &-3-9 )-3, 8-
YolEld)dld ) eb-2-2)olm] )4 4 4-E|ZF L 2-3,3-1HE-

I
e

e Ho
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[2149]

[2150]

[2151]

[2152]
[2153]

[2154]

[2155]

[2156]

[2157]

SS90l 10-2547909

—

~Z N E-2-d) 7 Enld o] E |

Z70A1: P4, A3, S3 @ 4-UERFHY LA E-3-Y JtERY o E,
MS (ESD) m/z 1143.6 D],

H MR (400 MHz, WEFS-d4) § 8.25 - 8.19 (m, 1H), 8.09 (d, J = 9.3 Hz, 1), 8.01 (d, J = 2.7 Hz, 1H),
7.65 - 7.59 (m, 1H), 7.44 (t, J = 59.7 Hz, 1H), 7.36 (d, J = 8.1 Hz, 2H), 7.23 (d, J = 7.9 Hz, 3H),
7.13 (d, J = 8.0 Hz, 3H), 6.85 (d, J = 2.7 Hz, 1H), 6.77 (d, J = 8.9 Hz, 1), 6.71 (d, J = 9.6 Hz,
1H), 4.87 (t, J = 7.6 Hz, 3H), 4.76 — 4.68 (m, 2H), 4.51 (dt, J = 23.0, 6.4 Hz, 2H), 4.31 - 4.22 (m,
2H), 4.12 - 3.99 (m, 5H), 3.87 (d, J = 13.1 Hz, 1H), 3.70 - 3.62 (m, 2H), 3.59 (s, 3H), 3.30 (s, 1H),
2.89 - 2.60 (m, 5H), 2.18 - 2.10 (m, 2H), 2.03 - 1.95 (m, 2H), 1.24 - 1.17 (m, 2H), 1.05 (s, 3H), 1.01
(s, 3H), 0.78 (s, 9H).

5
/N F
ZN
FFE F ]
H
0 H O O H
\OJ\N N\;/'\,N.N N\n/\
H O = H 0
A
<
NN
N
o
A A 185

e ((25)-1-(((25,35)-4-(1-(4-(1- (" ZF 2 &) -1H-1] &} F-3-Y )-2,6-t ZF 229 4 )-2-((5)-3,3-T v
Y-2-Z 23 ol EHE =Y ) 3] = 8A ) -3-3]| EEA]-1-(4-((6-(8- (S A &F-3-¢ )-3,8-T] o} A B A S 2 [3. 2.
115e-3-d) I g d-3-) e g d) ) Fek-2-d ) olu| )4, 4, 4-EZ EF 2= -3,3-U W& -1-F 4K e-2-4) 7}
Zulvo] E

Z7HA4: P4, A3, 53 @ “euod ZRajol=
MS (ESI) m/z 1099.6 M+H] .

I NMR (400 MHz, ™&-&-d4) & 8.22 - 8.18 (m, 1H), 8.08 (d, J = 9.2 Hz, 1H), 8.01 (d, J = 2.7 Hz, 1H),
7.61 (dd, J = 8.9, 2.3 Hz, 1H), 7.56 (d, J = 9.2 Hz, 1H), 7.43 (d, J = 59.9 Hz, 1H), 7.36 (d, J = 8.2
Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.12 (d, J = 8.1 Hz, 2H), 6.84 (d, J = 2.8 Hz, 1), 6.77 (d, J
8.9 Hz, 1H), 6.69 (d, J = 9.9 Hz, 1H), 4.87 (dd, J = 8.1, 6.9 Hz, 2H), 4.73 - 4.69 (m, 2H), 4.36
4.31 (m, 1H), 4.30 - 4.19 (m, 3H), 4.09 - 4.02 (m, 4H), 4.01 - 3.96 (m, 1H), 3.86 (d, J = 13.2 Hz,
1), 3.68 - 3.62 (m, 1H), 3.59 (s, 3H), 3.31 - 3.24 (m, 2H), 2.84 - 2.64 (m, 3H), 2.18 - 2.07 (m, 2H),
2.03 - 1.94 (m, 2H), 1.04 (s, 3H), 1.03 - 0.97 (m, 6H), 0.77 (s, 9H).
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~ F
< N~
F N F
rEF
0 H oM| & H
~07 N N\__/‘\,NN R /A
o ¥ H 0
FTF
s F
S /!\1
iy
[2158] 0
[2159] 2 Ao 186
[2160] wE ((29)-1-(((2S,39)-4-(2-((S)-2-(N E2ZZRII 2 2ol )4 4 4-EEF 2 -3 3-t e el = )-
1-(4-(1-(t)ZF o 2 v e)-1H-9 &} &-3-9)-2,6-T| ZF 0. 28 d) 3| =a}Ad)-3-3] == A]-1-(4-((2-(8-(=-A| &L~
3-90)-3,8- o} A M A ZF2[3.2. 1] E-3-2) I g rgl-5-U) o E] D) B ) F-E-2- Yo} u| )4 4 4-EF ZFEQ 2 -
3,3-THE-1-S 25 e-2-2) 7L =28lH o] E (186).
[2161] FUA P4, A3, S7T E A ESRIEZRIFIEH AL,
[2162] NS (ESI) m/z 1167.0 M+H] .
[2163] H MR (400 Mz, "lek2-d4) & 8.52 (s, 2H), 8.22 (d, J = 9.6 Hz, 1H), 8.14 (d, J = 9.4 Hz, 1H), 8.09
(d, J = 2.7 Hz, 1H), 7.52 (t, J =59.9 Hz, 1H), 7.45 (d, J = 8.2 Hz, 2H), 7.34 (d, J = 7.9 Hz, 2H),
7.23 (d, J = 8.0 Hz, 2H), 6.92 (d, J = 2.8 Hz, 1H), 6.75 (d, J = 9.9 Hz, 1H), 4.96 (t, J = 7.6 Hz,
2H), 4.82 - 4.77 (m, 2H), 4.75 (s, 1H), 4.65 (d, J = 9.7 Hz, 1H), 4.43 (d, J = 9.9 Hz, 1H), 4.23 -
4.07 (m, 4H), 3.92 (d, J = 13.0 Hz, 1H), 3.74 (d, J = 8.6 Hz, 1H), 3.69 (s, , 3.45 (d, J = 14.5 Hz,
2H), 2.97 - 2.82 (m, 3H), 2.81 - 2.69 (m, 1H), 2.27 - 2.10 (m, 2H), 2.03 - 1.89 (m, 2H), 1.74 - 1.63
(m, 1H), 1.19 (s, 3H), 1.13 (s, 3H), 1.10 (s, 3H), 1.06 (s, 3H), 0.97 - 0.88 (m, 1H), 0.87 - 0.70 (m,
3H).
[2164] 2 Al e 187
- F
\NN’(F
F
F
H\/OKH/H 't ¥ o P4, Na*CNBHy" H\/(')\H,N Q H o ;:iglﬁgyu
Boc™ Hi\g Ny ——— BocNy H)i\g v
Q. Q,
15 F 187a F
-N F _h'.l“ F
F . E
0 H OH O H 3, PdCIy(PPhg),, H OH H
L N_XUN. N_O Cul, ELNMeCN  ~q At NN N0
ouoa\suﬁpw i D SOW B @
187b 187 N/ ’\@
Y
[2165] ©
[2166] ANgzxzyd ((9)-1-(2-((25,35)-3-((tert—F-HFA| 7t2 R d ) o} 1| 1= )-2-3| EF A| -4~ (4-o}o] L. o d ) F- & )-2-

(4-(1-(F) 256 2 &) -1H-9] 2hE-3-9)-2,6-0] B 7.0 2l ) 5] £ 2b 4 d)-3,3-0 W 91 &5 wh-2-91 ) 72w}

HolE (187a)8] 4. XA FFE 187aE5 FFE 13320 FAdol dial] AAE
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[2167]

[2168]

[2169]

[2170]

[2171]

[2172]

[2173]

[2174]

[2175]

[2176]

[2177]

SEE5 10-2547909
9 P45 o] g3} A|x3SH.
MS (ESI) m/z 861.1[M+H] .

ANFezad  ((5S,85,95,149)-11-(4-(1-(J ZF e 2 g)-11-9] gF-3-9)-2,6-1 S F e 2l & )-9-3]| == A] -
8-(4-ofo] & = X])—15,15—E]Uﬂ‘é—3,6,13—EE]—,ﬁ\_—5—(1,l,l—EE]%—Erii—Z—Uﬂ‘éJi-‘& -] )-2-&A}-
4,7,11,12-H E gl At AL e 7H-14- ) 7 2k o] E (187b) 9] 3. #Al 33HE 187bE 3H3HE 133be] A
il A el mek, ey dialel] 5aE o] &3ke] Az,

MS (ESI) m/z 986.5 [MH]

ANEF2x2I ((55,8S,95,145)-11-(4-(1-(J EF 2.2 W " )-1H-7] 2E-3-U)-2,6-H ZF 0.2 4 )-9-3| =5 A -
15,15-t] w2 -8-(4-((6-(8- (S A E-3-%)-3,8-T] o} AR A Z 2 [3.2. 1] & E-3-9) F 2| I -3-) el B )l A ) -
3,6,13-E8] & 4-5-(1,1,1-Eg| S F 22 2-HE L2 9-2-9 )-2-&A}-4,7, 11, 12-E| Eg}ol A S A g 7H-14-U ) 7L 2
vpdlo] B (187)¢] 3. FA FE 187% 3EE 1339 Aol el AAE el wek, el giald
187h B S3& o]&3to] A|xsI3UT.

NS (EST) m/z 1127.4 [M+I]

' NMR (400 MHz, ®gH&-d4) § 8.33 - 8.25 (m, 1H), 8.18 (d, J = 9.3 Hz, 1H), 8.10 (d, J = 2.7 Hz, 1),
7.74 - 7.66 (m, 1H), 7.53 (d, J = 59.7 Hz, 1H), 7.46 (d, J = 8.3 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H),
7.22 (d, J = 8.1 Hz, 2H), 6.93 (d, J = 2.7 Hz, 1H), 6.86 (d, J = 8.9 Hz, 1H), 6.80 (d, J = 9.9 Hz,
1H), 4.96 (t, J = 7.5 Hz, 2H), 4.81 (dd, J = 8.2, 5.2 Hz, 2H), 4.44 (d, J = 10.0 Hz, 1H), 4.35 (d, J =
13.6 Hz, 2H), 4.23 - 4.06 (m, 4H), 4.03 - 3.92 (m, 2H), 3.82 - 3.74 (m, 1H), 3.69 (s, 3H), 3.40 - 3.33
(m, 2H), 2.97 - 2.73 (m, 3H), 2.31 - 2.18 (m, 2H), 2.11 - 2.04 (m, 2H), 1.16 - 1.12 (m, 3H), 1.10 (s,
3H), 0.85 (s, 9H), 0.68 - 0.58 (m, 4H).

AAle] 188

S6a, EtCO,Na

CF. F CE F
Y n ¢l 8w >C & < SY S
~o™n N\;/K,N.N)iNTO\ ~oP NN Ny N.H)I\ITO\
E @]

) ((55,85,95,149)-11-(4-(1-(2,2-H EFF 2 2 & )-1H-¥] &} &-3-¥)-2,6-1 =F 2244 )-16,16, 16-E | &
2-9-3|=EFA]-15,15-U | & -8-(4-(6-((1R,4R) -5~ (S A &-3-U )-2, 5-Clo} AR A F 2 [2.2. 1] A &-2-4 ) 7

-3-2)WlA)-3,6,13-E&] % 2-5-(1,1,1-Eg ZF 2 2-2-| & T 2 #-2-9)-2-$A}-4, 7,11, 12-8] E g}o} 219l

A ZE-14-) 72 ubd o] E (188)9] A 2-MeTHF (1 mL) % S6a (59.8 mg, 0.167 mmol), H]Z=(U|o g

FZ2oo]E)UIHE (38 mg, 0.168 mmol), ZT=2I2AFZHE (44.5 mg, 0.397 mmol) 2 Pd(PPh;),Cl, (2.8 mg,
0.004 mmol)e] AEML olz 2o 158 9k &7|A17] s, 90CAA WA 71gsigitr. Aoz WziAzl
e, L0 = IM QA4HZE (0.39 ml)S #H7Melar, 58 =<t @A #HT. 2-Me THF (1 mL) 3 Pd(tBusPPh).Cl,
(4.5 mg, 0.007 mmol) % 1la (100 mg, 0.1 mmol)E H7}slar, F712 58 B<F 7|2 HT. 65T A 71<E3s}
At HkE ToE S Ao w WZAZTE., EtOAcE 3AEta, A2 AFEAY. EYE 77 2 NaS0,
Aol AxA7 3L, AF 3ol sEA7) AL, AFES HPLCA o) AAlst, AAES SAAXAA 188

sk,

13|
=4
[©)
o
o

nj

4

=
T

o

NS (EST) m/z 1131.2 [M+I] .

H ONMR (400 MHz, WEFS-d4) & 8.19 (s, 1H), 8.10 (d, J = 9.3 Hz, 1), 7.92 (d, J = 8.8 Hz, 1H), 7.64
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[2178]
[2179]

[2180]

[2181]

[2182]

[2183]

[2184]
[2185]

[2186]

SS50dl 10-2547909

(d, J = 2.5 Hz, 1H), 7.28 (d, J = 8.4 Hz, 2H), 7.22 (d, J = 7.9 Hz, 2H), 7.05 (d, J = 9.9 Hz, 1H),
6.82 (d, J = 9.0 Hz, 1H), 6.76 (d, J = 9.8 Hz, 1H), 6.65 (d, J = 2.5 Hz, 1H), 6.32 - 5.96 (m, 1H),
4.96 (s, 1H), 4.61 (dd, J = 8.2, 4.7 Hz, 1H), 4.58 - 4.49 (m, 3H), 4.45 (dd, J = 14.2, 4.8 Hz, 1H),
4.37 (s, 1H), 4.21 (d, J = 9.9 Hz, 1H), 4.04 (d, J = 13.0 Hz, 2H), 3.84 (d, J = 13.2 Hz, 1H), 3.74 (d,
J =11.9 Hz, 1H), 3.67 (d, J = 11.5 Hz, 2H), 3.54 (s, 4H), 3.47 (s, 3H), 2.92 - 2.73 (m, 4H), 2.73 -
2.62 (m, 1H), 2.24 (s, 2H), 1.05 (d, J = 4.5 Hz, 7H), 1.01 (s, 3H), 0.92 (s, 3H).

A A 189

Wg  ((55,85,95,145)-11-(4-(1-(H EF 22 &) -1H-o]| vt} £-4-YU)-2,6-1 EF 2.2 2 )-16,16, 16-E2| &= F
2 2-9-3|=FA]-15, 15~ M & -8-(4-(2-(8- (S A &F-3-U )-3,8-T o} AR A F 2 [3.2. 1] & ¥H-3- ) 7 2] v] -5~
)wlA)-3,6,13-Ed]L2-5-(1,1,1-EFZSF L 2-2-WE T2 9-2-9)-2-2A}-4,7, 11, 12-F| Eg}o} 2 I AL 71—
14-d) 7= vt o] E (189).

7k 12, P1 2 S7a.
MS (ESI) m/z 1132.9 [M+H]'.

1H NMR (400 MHz, ®&F2-d4) & 8.65 (s, 2H), 8.19 (d, J = 7.9 Hz, 2H), 8.02 (s, 1H), 7.59 (t, J = 60.2
Hz, 1H), 7.32 (d, J = 7.8 Hz, 2H), 7.17 (d, J = 10.0 Hz, 1H), 6.88 (d, J = 9.9 Hz, OH), 4.96 (t, J
7.6 Hz, 2H), 4.83 (dd, J = 8.3, 5.3 Hz, 2H), 4.47 (d, J = 7.2 Hz, 2H), 4.39 - 4.23 (m, 1H), 4.13 (d,
= 13.3 Hz, 5H), 3.93 (d, J = 13.3 Hz, 1H), 3.75 (s, 1H), 3.65 (s, 3H), 3.56 (s, 3H), 3.47 (d, J =
Hz, 2H), 3.03 - 2.73 (m, 4H), 2.29 - 2.11 (m, 2H), 2.01 (d, J = 9.1 Hz, 2H), 1.14 (d, J = 5.2 Hz, 6H),
1.10 (s, 3H), 1.02 (s, 3H).

o

A Al 190
e ((5S,8S,95,149)-11-(4-(1-(t| 2F 2 2 v & )-1H-o| 1|t} &E-4-U )-2,6-T ZF 2 2l & ) -9-35| == A -
N2)-3,6,13-E

15,15~ v & -8-(4-(2-(8-(Z A ek-3-U )-3,8-T] o} A M A 22 [3.2. 1] % ¥-3- ) vl 2l v 1 -5- )
5 2-5-(1,1, I-EEFLE2-2-HE Z 2 3-2-9)-2-8A1-4,7,11, 12-H| Egto}r} @ AL H| 71-14- ) 7L 2 npr o | E
(190).
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[2187] Z74: 13, P1 2 $7a.
[2188] MS (ESI) m/z 1079.3 [M+H] .
[2189] H NMR (400 MHz, ®EFS-d4) & 8.56 (s,

= 59.9 Hz, 1H), 7.31 (dd, J = 9.9, 8.2 Hz,
4.87 (t, J =7.6 Hz, 2H), 4.75 - 4.63 (m, 2H),
13.2 Hz, 1H), 3.66 (s, 1H), 3.54 (s,
Hz, 2H), 2.71 (d, J = 8.8 Hz, 2H),

(s, 3H), 0.75 (s, 8H).

[2190] To
[2191] A A4 191
[2192] wHE  ((5S,8S,9S,149)-11-(4-(1-(2,2-9 EF 2 2o & )-1H-3| g} &-3-9)-2 6~ ZF .24 )-16,16, 16-E& =
F9 2-9-3| =2 A]-15,15-T) W & -8-(4-(2-( (1R, 4R)-5- (& M| EF-3-2 )-2 5-T] o} AR A| ZF 2 [2.2. 1] A EF-2-2 ) 7]
gud-5-d)¥ld)-3,6,13-Eg8]LA2-5-(1,1, I-Eg]ZF o 2 -2-vd T 2 ¥-2-9)-2-2A}-4,7,11, 12-H Eg}o}x}
AL Z-14-L) 72 o] E (191). F3A: 12, P10 @ S6a.
[2193] NS (ESD) m/z 1132.8 [M+H] .
[2194] H MR (400 MHz, WEbe-dd) & 8.64 (s, , 8.14 (d, J = 9.4 Hz, 1H), 7.87 (d, J = 8.6 Hz, OH), 7.73
(d, J =2.4Hz, 1H), 7.55 (dt, J = 15.4, 7.4 Hz, 1H), 7.50 - 7.21 (m, 6H), 7.09 (d, J = 9.9 Hz, 1H),
6.83 (d, J = 9.8 Hz, 1H), 6.73 (d, J = , 10, 6.21 (tt, J =55.3, 3.9 Hz, 1H), 5.18 (s, 1H),
5.02 - 4.89 (m, 2H), 4.73 (d, J = 5.1 Hz, 1H), 4.59 (td, J = 14.1, 13.7, 6.4 Hz, 3H), 4.52 (s, 1H),
4.46 (d, J = 9.7 Hz, 1H), 4.30 (d, J = 9.9 Hz, 1H), 4.13 (d, J = 13.1 Hz, 2H), 3.99 - 3.87 (m, 2H),
3.87 - 3.69 (m, 3H), 3.64 (s, 3H), , 2H), 2.97 - 2.84 (m, 3H), 2.84 - 2.73 (m, 1H), 2.34 (s,
2H), 1.44 (d, J = 16.1 Hz, 1H), 1.29 (s, , 1.26 (s, 2H), 1.14 (d, J = 4.9 Hz, 6H), 1.10 (s, 3H),
1.02 (s, 3H).
5
/"NF
=N
F
CF F
o H OH O
o N N\)\/N N_ O
T
H o H o)
m@
N/%?
!
[2195] ©
[2196] A e 192

, 3.47 (s, 2H),
2.20 - 2.07 (m, 2H),
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2H), 8.20 - 8.03 (m, 2H), 7.92 (d, J = 1.3 Hz, 1H), 7.49 (t, J
, 7.22 (d, ] = 7.8 Hz, 2H), 6.79 (d, J = 10.0 Hz, OH),
4.54 - 4.34 (m, 1H), 4.11 - 3.95 (m, 3H), 3.86 (d, J =

3.37 (d, J = 14.4 Hz, 2H), 2.83 (t, J = 8.0
1.92 (d, J = 8.9 Hz, 2H), 1.04 (s, 3H), 1.00



[2197]

[2198]

[2199]

[2200]

[2201]
[2202]

[2203]

[2204]

[2205]

[2206]

SS=50ol 10-2547909

=

A)-9-3| == A]-15,15-T]
14)-3,6,13-E2] &5~
YZFEnIH o] E (192).

wE  ((55,89,95,145)-11-(4-(1- (V) Z2F o 2w g )-1H-9 &} Z-3-9)-2,6-T| ZF 0. &
W e -8-(4-(2-(8-(Z A et-3- )-3,8-T] o} XM A Z 2 [3.2. 1] & &-3- ) 9] 2 v el -5-

(1,1, 1-E8| EF 22 -2-Wd L2 9-2-U )-2-5A}-4,7,11, 12-H| E&}o} A} A} | 74-14~

=

2

TA: 13, P4 B S7a.

MS (ESI) m/z 1078.1 [M+H] .

H MR (400 MHz, MEHe-d4) & 8.65 (s, 3H), 8.14 (d, J = 9.1 Hz, 1H), 8.09 (d, J = 2.8 Hz, 2H), 7.52
(t, J=59.8 Hz, 2H), 7.43 (dd, J = 12.4, 8.0 Hz, 6H), 7.31 (d, ] = 7.8 Hz, 3H), 6.92 (d, J = 2.8 Hz,
9H), 6.83 (d, J = 9.8 Hz, 1H), 4.96 (t, J = 7.6 Hz, 3H), 4.46 (d, ] = 9.6 Hz, 2H), 4.13 (d, J = 13.6
Hz, 7H), 3.97 (d, J = 13.1 Hz, 2H), 3.75 (s, 2H), 3.62 (s, 5H), 3.56 (s, 4H), 3.46 (d, J = 14.3 Hz,
AH), 2.92 (t, J = 8.5 Hz, 2H), 2.81 (d, J = 10.7 Hz, 3H), 2.21 (d, J = 11.4 Hz, 3H), 2.01 (d, J = 9.0
Hz, 3H), 1.27 (d. ] = 13.9 Hz, 1H), 1.13 (s, 6H), 1.10 (s, 5H), 0.84 (s, 14H).

7 N/\rF
=N F

CF F
o) H OH O H

\OJLN N\:/'\,N.N N\",O\
H 0 = H e}

A Al 193

g ((5S,8S,95,149)-11-(4-(1-(2, 2-) EF 2ol & )-1H-¥ 2}&-3-¢)-2,6-T EF 2 =14
15, 15-H W& -8-(4-(2- (8- (S A& -3-2)-3, 8-t oA A S 2 [3.2. 1] 5 %-3- ) J v -5-L ) Wl
YE5a-5-(1,1, I-EdEF e 2-2-vEd 22 9-2-U )-2-5A1-4,7, 11, 12-H| Egtol A A | 1H-14-<) 7h = mp| o] E
(193).

ZF7H4: 13, P10 2 S7a.
MS (ESI) m/z 1092.3 [M+H] .

HONIR (400 MHz, %b&-d4) & 8.65 (s, 2H), 8.14 (d, J = 9.2 Hz, 1H), 7.72 (d, J = 2.4 Hz, 1H), 7.39
(dd, J = 17.0, 8.2 Hz, 4H), 7.31 (d, J = 7.8 Hz, 2H), 6.83 (d, J = 9.8 Hz, 1H), 6.73 (d, J = 2.4 Hz,
H), 6.21 (tt, J = 55.4, 3.9 Hz, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.76 (s, 1H), 4.59 (td, J = 14.3, 4.0
Hz, 2H), 4.49 - 4.41 (m, 1), 4.12 (d, J = 20.4 Hz, 4H), 3.96 (d, J = 13.1 Hz, 1H), 3.76 (s, 2H), 3.62
(s, 3H), 3.56 (s, 3H), 3.47 (d, J = 14.5 Hz, 20), 2.92 (t, J = 8.4 Hz, 21), 2.80 (d, J = 9.5 Hz, 2H),
2.26 - 2.10 (m, 20), 2.01 (d, J = 9.2 Hz, 2H), 1.13 (s, 3H), 1.09 (s, 3H), 0.85 (s, 9H).
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[2207]
[2208]

[2209]

[2210]

[2211]

[2212]
[2213]

[2214]

[2215]
[2216]

[2217]

SS90l 10-2547909

/ N’ZX
=N
F
CF F
(0] H OH O H
\O)LN N\)\,N.N N\n,O\
H o) S H le}
I\
NTONDY
N
o

e ((55,85,98,149)-11-(4-(1-A S22 2 -11-9 2}&5-3-U)-2,6-T ZF L 2Wd )-16,16, 16-Eg] £ F Q2 2-9-

E5A1-15,15-t] W @ -8-(4-(6-((IR, 4R)-5- (5 A §-3-9)-2,5-Tl oA A S & [2.2. 1] ¥ ¥H-2-4) 9] 2] -3-¢d )
)-3,6,13-E8] & 2-5-(1,1,1-E2| EF Q2 -2-m Y T2 9-2-%U )-2-A}-4,7, 11, 12- ¥ Ee}o} 2} &AL b 7H-14-

d)72ubdlo] E (194) FXbA: 12, P13 2 S6a.

MS (ESI) m/z 1092.3 (W],

HONIR (400 Milz, W&b&-d4) & 8.20 (s, 1), 8.10 (d, J = 9.2 Hz, 1), 7.87 (d, J = 9.0 Hz, 1i), 7.60

(d, J =24 Hz, 1), 7.32 (d, J = 7.9 Hz, 2D, 7.23 (dd, J = 14.4, 8.2 Hz, 4H), 6.76 (d, J = 9.4 Hz,

2l), 6.54 (d, J = 2.4 Hz, 1), 4.93 (s, 1), 4.61 - 4.53 (m, 1H), 4.52 - 4.46 (m, 1), 4.45 - 4.27 (m,

2H), 4.21 (d, J = 9.9 Hz, 1H), 4.03 (d, J = 13.0 Hz, 2H), 3.83 (d, J = 13.0 Hz, 1H), 3.72 (d, J = 9.6

Hz, 1H), 3.66 - 3.56 (m, 1H), 3.55 (s, 3H), 3.46 (s, 3H), 2.82 (d, J = 7.2 Hz, OH), 2.70 (d, J = 9.8

Hz, 1), 2.22 (s, 2H), 1.05 (d, J = 5.1 Hz, 8H), 0.98 (d, J = 16.3 Hz, 3H), 0.92 (s, 2H).

F
/NTY
=N F
F
CF F
ji H OH 0] H
~o™°N N\)\,N.N N\",O\
H 0o = H o)
CF3
|\
N“N
N
o

A Ao 195

mE ((55,8S,95,145)-11-(4-(1-(2,2-H EF 2. 2o &)-11-¥ 2}£-3-%)-2,6-T 7S =294 )-16,16,16-E2] &
FL2-9-3| =FA]-15, 15-T W & -8-(4-(6-(8- (A &-3-¢)-3,8-T] o} AR A 2 [3.2. 1] & &-3-4 ) 7] 2] -3~
aHuld)-3,6,13-EF4-5-(1,1, I-EEF L 2-2-HE L2 9-2-YU )-2-FA}-4,7, 11, 12- 8| E &} o}z S AL H| 7~
14-2) 7k 2ulH o] E (195).
Z7HA: 12, P10 2 S3c.
MS (ESI) m/z 1146.1 [M+H]'.

HONMR (400 MHz, WEHS—d4) & 8.29 (s, 1), 8.07 (d, J = 9.3 Hz, 1H), 7.83 (d, J = 9.0 Hz, 1H), 7.64
(d, J = 2.4 Hz, 1), 7.33 (d, J = 8.1 Hz, 2H), 7.28 (d, J = 8.4 Hz, 1H), 7.20 (d, J = 8.0 Hz, 2H),

7.02 (d, J = 9.8 Hz, 1H), 6.89 (d, J = 8.9 Hz, 1H), 6.74 (d, J = 9.8 Hz, 1H), 6.64 (d, J = 2.5 Hz,
1), 6.12 (tt, J = 55.3, 3.9 Hz, 1H), 4.86 (t, J = 7.6 Hz, 2H), 4.74 - 4.66 (m, 2H), 4.51 (td, J =
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[2218]
[2219]

[2220]

[2221]

[2222]

[2223]

[2224]
[2225]

[2226]

SS90l 10-2547909

14.3, 3.9 Hz, 2H), 4.45 - 4.33 (m, 2H), 4.26 - 4.09 (m, 3H), 4.03 (d, J = 8.7 Hz, 4H), 3.84 (d, J
13.2 Hz, 1H), 3.67 (s, 1), 3.54 (s, 3H), 3.46 (s, 2H), 3.32 (s, 1H), 3.29 (d, J = 1.7 Hz, 1), 2.91
2.73 (m, 2H), 2.70 (d, J = 9.4 Hz, 1), 2.14 (t, J = 6.4 Hz, 21), 2.01 (d, J = 8.5 Hz, 2H), 1.05 (d,
= 3.7 Hz, 6H), 1.01 (s, 3H), 0.92 (s, 2H).

—

F
N)\F
=N
F
CF, F
0 H OH O H
\O)LN N\:/'\,N.N ero\
H o = H e}
CF3
| N
NZ NN
N
o
A Ao 196

wg  ((5S,85,9S,149)-11-(4-(1- (1 EF- .2 & )-11-3| 2} &-3-¢)-2,6-U| ZF 2. =4 )-16,16,16-ET ZF
2-9-3|=FA]-15,15-T W & -8-(4-(6-((1R,4R) -5~ (ZF A €F-3-U ) -2, 5-Cl o} R A S Z[2.2. 1] A EH-2- ) F 2] -
-l )-3,6,13-E8]=42-5-(1,1,1-EG ESF 2 -2-HE X2 F-2-U )-2-2A}-4,7 11, 12-H| EZ}o} 2} A AL g 71—
14-4) 7128} o] E (196).
Z7b4: 12, P4 2 Sea.

NS (EST) m/z 1117.2 [M+I]'

MR (400 Mz, HEHe-d4) & 8.20 (s, 1), 8.07 (d, J = 9.2 Hz, 1H), 8.01 (d, J = 2.7 Hz, 1), 7.88
(d. J =8.9Hz, 1H), 7.44 (t, J = 59.8 Hz, 1H), 7.34 (dd, ] = 11.9, 8.1 Hz, 3H), 7.21 (d, J = 7.9 Hz,
9H). 7.02 (d, ] =10.0 Hz, 1), 6.84 (d. J = 2.7 Hz, 1), 6.75 (t. J = 10.2 Hz, 1), 5.01 - 4.89 (m,
1), 4.59 (dd, J = 8.3, 4.8 Hz, 1H), 4.51 (dd, J = 8.0, 5.0 Hz, 1H), 4.37 (dd, J = 19.9, 10.1 Hz, 3H),
4.20 (d, J = 10.0 Hz, 1H), 4.06 (d, J = 13.2 Hz, 2H). 3.85 (d. J = 13.2 Hz, 1H), 3.81 - 3.61 (m, 2H),
3.56 (d, J = 4.6 Hz, 3H), 3.53 - 3.43 (m, 2H), 2.82 (d, J = 9.0 Hz, 2H), 2.75 - 2.61 (m, 1H), 2.22 (s,
9H), 1.05 (s, 6H), 1.01 (s, 3H), 0.92 (s, ’H).

7 Nz\rF
N F
F
CF E
ji gy OH| O 4
SO N AN AN NSO
H o)

A A 197

wEg  ((55,85,95,145)-11-(4-(1-(2,2-v] ZF 2 2o & )-11-¥ &} &-3-¢ )-2,6-T| 2 F 2 =il 4 )-16,16, 16-E ] &
FLR-9-3| =5 A1-15, 15- U Wl " -8-(4-(2- (8- (S A §-3-9)-3, 8-T] ol A A F 2 [3.2. 1] §¥h-3-) 3 2] ] T -
5-)ulA)-3,6,13-E8] & 4-5-(1,1, 1-E8| ZF 2 2-2-Hd T2 3-2-U )-2-2A}-4,7 11, 12-E| Eg}o} = A AL H| gk
14-Y) 7} =2 vl o] E (197).
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[2227]

[2228]

[2229]
[2230]

[2231]

[2232]

[2233]

[2234]

[2235]

[2236]

SE=506 10-2547909

=20 12, P10 2 S7a

MS (ESI) m/z 1146.4 [M+H] ' NMR (400 MHz, ®l€kE&-d4) § 8.65 (s, 2H), 8.15 (d, J = 9.4 Hz, 1H), 7.73
(d, J = 2.4 Hz, 1H), 7.41 (d, J = 8.0 Hz, 2H), 7.37 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 7.9 Hz, 2H),
7.10 (d, J =9.9 Hz, 1H), 6.84 (d, J = 9.7 Hz, 1H), 6.73 (d, J = 2.4 Hz, 1), 6.21 (tt, J = 55.3, 4.0
Hz, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.84 - 4.73 (m, 4H), 4.60 (td, J = 14.3, 3.9 Hz, 2H), 4.49 - 4.42
(m, 1H), 4.33 - 4.26 (m, 1H), 4.21 - 4.08 (m, 4H), 3.94 (d, J = 13.2 Hz, 1H), 3.81 - 3.71 (m, 1H),
3.63 (s, 3H), 3.56 (s, 3H), 3.47 (d, J = 14.4 Hz, 2H), 2.99 - 2.74 (m, 4H), 2.28 - 2.12 (m, 2H), 2.05

- 1.91 (m, 2H), 1.15 (s, 3H), 1.14 (s, 3H), 1.10 (s, 3H), 1.02 (s, 3H). “F NIR (376 MHz, w=lEhE&-d4)
§ -77.37, -77.69, -77.80, -115.42, -125.27 (dt, J = 55.2, 14.3 Hz).

4 N/A
=N
F
CF F
).i H OH O y
SO N N- NN N\n/O\
H o}

A A 198

wEl  ((55,85,95,149)-11-(4-(1-A| S 2 L 2 D -11-9] 2}&-3-¢)-2,6-t] 2 F 2 =24 )-16,16,16-E EF L2 2-9-
| =EA]-15, 15~ & -8-(4-(2- (8- (A &-3-2 )-3, 8-t o} A A ZF 2 [3.2. 1] S &-3-2) g m P -5-L )l 2 ) -
3,6,13-E8]&4-5-(1,1,1-EZEF 0 2 2-WE X2 7-2-2)-2-2A}-4 7,11, 12-8| E&}o} A} AL 7F-14- ) 7L 2
HiH]o] E (198).

7k 12, P13 ¥ S7a.
NS (ESI) m/z 1122.5 [M+H]'.

I NMR (400 MHz, =l€h&-d4) & 8.56 (s, 2H), 8.07 (d, J = 9.3 Hz, 1H), 7.60 (d, J = 2.4 Hz, 1H), 7.32
(d, J =7.9Hz, 20), 7.28 - 7.16 (m, 4H), 7.03 (d, J = 10.0 Hz, 1H), 6.75 (d, J = 9.8 Hz, 1H), 6.54
(d, J =24Hz, 1H), 4.87 (t, J =7.6 Hz, 2H), 4.76 - 4.70 (m, 2H), 4.67 (s, 1H), 4.37 (d, J = 9.9 Hz,
1H), 4.21 (d, J = 10.0 Hz, 1H), 4.12 - 3.99 (m, 4H), 3.84 (d, J = 13.2 Hz, 1H), 3.66 (s, 1H), 3.60
(tt, J =7.3, 3.9 Hz, 1H), 3.55 (s, 3H), 3.47 (s, 3H), 3.38 (d, J = 14.3 Hz, 2H), 2.89 - 2.62 (m, 4H),
2.18 - 2.06 (m, 2H), 1.96 - 1.85 (m, 2H), 1.12 - 0.93 (m, 13H), 0.93 (s, 3H).

A A 199
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[2237]

[2238]
[2239]

[2240]

[2241]
[2242]

[2243]

[2244]
[2245]

[2246]

S=50ol 10-2547909

wE  ((5S,8S,9S,145)-11-(4-(1- (] & F . 2w & )-1H-¥] &} &-3-9)-2,6-t| & F 2. 2wl )-16,16, 16-EF ZF 2
2-9-3| =FA]-15,15-T W & -8-(4-(2- (8- (S A &H-3-Y ) -3, 8-T| o} AR A 2 2 [3.2. 1] & &H-3-< ) 9] 2] v] -5~

o)A )-3,6,13-E&] S 4-5-(1,1,1-EF EF L 2-2-wd X2 9-2-9)-2-%A-4,7, 11, 12-H| EgfopA- S AL | 2E-
14-) 72 nke o] E (199).

=74 12, P4 ¥ S7a.
NS (ESD) m/z 1132.9 [M+H]

I NMR (400 MHz, =lg€h&-d4) & 8.56 (s, 2H), 8.08 (d, J = 9.4 Hz, 1H), 8.01 (d, J = 2.7 Hz, 1H), 7.44
(t, J =59.9, 59.5 Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.1 Hz, 2H), 7.23 (d, J = 8.0 Hz,
2H), 7.04 (d, J = 9.9 Hz, 1H), 6.84 (d, J = 2.7 Hz, 1H), 6.77 (d, J = 9.9 Hz, 1H), 4.87 (t, J = 7.6
Hz, 2H), 4.72 (dd, J = 8.3, 5.0 Hz, 2H), 4.69 (s, 2H), 4.37 (d, J = 9.8 Hz, 1H), 4.20 (d, J = 10.0 Hz,
1), 4.12 - 3.96 (m, 4H), 3.85 (d, J = 13.1 Hz, 1H), 3.67 (s, 1H), 3.55 (s, 3H), 3.47 (s, 3H), 3.37
(d, J = 14.3 Hz, 2H), 2.87 - 2.75 (m, 3H), 2.75 - 2.66 (m, 1H), 1.92 (d, J = 9.2 Hz, 2H), 1.05 (s,
6H), 1.01 (s, 3H), 0.93 (s, 3H).

L
/N
=N
F
CF .
(0] H OH (O 2T
SO NN NN N3O~
0 = H e
I\
N~ N
X ! N
N
WS

A A4l 200

wE  ((5S,85,95,145)-11-(4-(1- (O ZF L. 2 & )-1H- &Z-3-4)-2,6-T &F 2. 2wl 4)-16,16, 16-EZ ZF 2
2-0-3) =5 A|-15, 15- T M F-8-(4-(6- (8- (& A &h-3-2)-3,8-T] o] A| Z 2 [3.2. 1] $&-3-2)-1,5- L} ZE] 2] o -
7,11,1

2-9) WA )-3,6,13- 58] & 2-5-(1,1, - E2] BEQ 2 -2-W & X 2 9-2-91)-2-Ab-4, 7, 11, 12-F] E 2o} 8] AhH| 2h-
14-4)7F=EntH o] E (200).

Z=ZFA): 12, P4 2 S31b.
NS (ESI) m/z 1182.3 [M+H] .

I NMR (400 MHz, ™&H&-d4) & 8.22 - 8.04 (m, 3H), 8.01 (d, J =2.7 Hz, 2H), 7.85 (d, J = 7.9 Hz, 2H),
7.44 (t, J =59.7 Hz, 1H), 7.41 (d, J = 9.5 Hz, 1H), 7.36 (d, J = 8.2 Hz, 2H), 7.30 (d, J = 8.5 Hz,
2H), 6.84 (d, J = 2.8 Hz, 1H), 4.89 (t, J = 7.6 Hz, 2H), 4.74 (dd, J = 8.2, 5.1 Hz, 2H), 4.53 (d, J =
14.1 Hz, 2H), 4.37 (s, 1H), 4.21 (s, 1H), 4.16 - 4.01 (m, 4H), 3.86 (d, J = 13.1 Hz, 1H), 3.71 (s,
1H), 3.54 (s, 3H), 3.44 (d, J = 13.8 Hz, 2H), 3.41 - 3.33 (m, 3H), 2.95 - 2.63 (m, 5H), 2.22 - 2.10
(m, 2H), 2.11 - 1.96 (m, 2H), 1.25 - 1.16 (m, 1H), 1.05 (s, 6H), 1.02 (s, 3H), 0.93 (s, 3H).
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[2247]
[2248]

[2249]

[2250]

[2251]

[2252]

[2253]

[2254]

[2255]

[2256]

[2257]

[2258]

S=50ol 10-2547909

ARl 201

we ((55,85,95,149)-11-(2,6-4 &F 2. 2-4-(F g r|d-2-d )Wl & )-16,16, 16-EZ ZF L2 -9-3| = FA| -
15,15-T) W el -8-(4-(2- (8- (S A EF-3-2)-3 , 8-T] o} AR A ZF £ [3.2. 1] S &F-3-2 ) ¥ ¢ m] -5-2 )Wl & )-3,6,13-E
E5a-5-(1,1, -EEF L 2-2-HE X2 9-2-YU )-2-FA}-4,7, 11, 12- 8| Eg}o}x} 8 AL | 7H-14-Y ) FF 2 vl o] E
(201).

Z7H: 12, P16 2 ST7a.
NS (EST) m/z 1094.8 [M+HI]

' NMR (400 MHz, #Ieh&-d4) § 8.86 (d, J = 4.9 Hz, 1H), 8.65 (s, 1H), 8.14 (d, J = 9.4 Hz, OH), 7.96
(d, J =8.6 Hz, 1H), 7.48 - 7.37 (m, 20), 7.32 (d, J = 7.9 Hz, 1H), 7.08 (d, J = 10.0 Hz, OH), 6.83
(d, J =9.9 Hz, OH), 4.96 (t, J = 7.6 Hz, 1H), 4.83 (s, 8H), 4.53 - 4.41 (m, OH), 4.37 - 4.25 (m, 1H),
4.23 - 4.07 (m, 2H), 3.98 (d, J = 13.1 Hz, 1H), 3.78 (s, OH), 3.65 (s, 2H), 3.56 (s, 1H), 3.52 - 3.39
(m, 1H), 3.00 - 2.75 (m, 2H), 2.26 - 2.14 (m, 1H), 2.02 (t, J = 7.0 Hz, 1H), 1.12 (d, J = 13.2 Hz,
5H), 1.02 (s, 1H).

A A4 202
;e F
/ "N"°F AN
N =Ny F
F
F
rEF . FEF E
$53, XPhos Pd G
(o] H OH O N ’ 2 O OH (@]
XPhos, K3PO. H H
\o)LirN\_/k,NN NTO\ 27008 ReOs \O)LN N ANy NTO\
H o :\©\H e} H o é H fo)
| FTF FTF
202a 202

WE  ((58,85,95,149)-11-(4-(1-(I ZEF .2 g)-11- &} £-3-¢)-2,6-1 = F . 2414 )-16,16, 16-EZ ZF 2.
-9-3| =2 A]-8-(4-oto]| 2 =Ml A )-15,15-t] W€l -3,6,13-E& & 4-5-(1,1, I-EY EF e 2-2-wd T2 #-2- )-
2-5AL-4,7,11, 12-H Egfol A AAL | ZE-14-A ) 7h 2 HM[ o] E (202a). XAl S3HE 202a& 3HHE 1ao] el o

&l AAE #el wheh, 1ejvt thalel] P4E o] &3fe] Alxskgitt.

NS (ESD) m/z 1014.4 [M+H] .

e ((5S,85,95,149)-11-(4-(1-(H ZF L2 E)-11-9 2} &-3-4)-2,6-1| ZF 2 244 )-16,16, 16-EF ZF 2
2-9-3| =EA]-15, 15- U W & -8-(4-(6-(6-(Z A &-3-Y )-3,6-C] o} A A F 2 [3.1. 11§ eH-3-) v -3 )l
4)-3,6,13-E8]&2-5-(1,1, -E EF 2 -2-Wd L2 %-2-9)-2-%A}-4, 7,11, 12-H] Eg}o} 2} S AL b 7h-14-

) 7= Rt o] E (202)

20 mL wvloloA], T2k (3 ml) @ E (1 mL) 3 202a (50 mg, 0.05 mmol), S53 (38.1 mg, 0.08 mmol),
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[2259]

[2260]

[2261]
[2262]

[2263]

[2264]
[2265]

[2266]

SS90l 10-2547909

N

XPhos Pd G2 (16.4 mg, 0.01 mmol), 2-(CIA|ER A X AT )-2' 4" 6'-EFo]AX2Hu]Hd (5.6 mg, 0.01
mol) 2 49714 QALE (106 mg, 0.5 mol)e) §& 0% %
2 % B HEaT. MRS HeoR YA, MOl 34 s

e stell sFAIRAE. AF=s HPLC oJa] AAlsta, Ad=s s2UA2ANA 2028 F53830H.

i
o
;

MS (BSD) m/z 1117.5 D],

HONR (400 Mz, W®H&-d4) & 8.31 (s, 1H), 8.11 (d, J = 9.3 Hz, 1), 8.02 (d, J = 2.7 Hz, 1), 7.90
(d, J =88 Hz, 1), 7.44 (t, J = 59.8 iz, 1), 7.35 (dd, J = 8.1, 3.9 Hz, 4H), 7.22 (d, J = 7.9 Hz,
2H), 7.05 (d, J = 10.0 Hz, 1), 6.90 - 6.80 (m, 21), 6.78 (d, J = 9.8 Hz, OH), 4.88 (t, J = 7.3 Hz,
2H), 4.52 (dd, J = 8.1, 4.3 iz, 4H), 4.38 (d, J = 9.5 Hz, 1), 4.21 (d, J = 9.9 Hz, 1), 4.06 (d, J =
12.5 Hz, 4H), 3.87 (t, J = 14.4 Hz, 3H), 3.68 (s, 1), 3.55 (s, 3H), 3.46 (s, 2H), 2.94 - 2.76 (m,
SH), 2.76 ~ 2.64 (m, 1), 2.03 (d, J = 11.1 Hz, 1), 1.05 (s, 6H), 1.01 (s, 31, 0.91 (s, 3).

A A 203

He ((55,8S,95,149)-11-(2,6- & F 22 -4-(6-(8- (S A &-3-¢)-3,8-To}Au| A &2 [3.2. 1] F&+-3-4) I 2|
-3-4)wl 2 )-16,16,16-EZZF 2 2-9-3| == A]-15, 15-T) W &l -8-(4-(6- (8- (S A §F-3-Y )-3, 8-l o} A} H| A E &
[3.2.1]2E-3-2d) I g d-3-2)wl & )-3,6,13-EF 2 42-5-(1,1, 1-Eg| ZF o 2 -2-H & T 2 9-2-9 )-2-L A} -
4,7,11,12-8| Eg}o}z} ALy 71-14-L ) 7F = 8lH| o] E (203).

Z2HA0 12, P22 2 S60.
NS (ESI) m/z 1259.4 [M+H] .

I NMR (400 MHz, ™gr&-d4) & 8.47 (s, 1), 8.37 (s, 1H), 8.18 (s, 1), 7.94 (s, 2H), 7.42 (d, J = 7.9
Hz, 2H), 7.30 (d, J = 7.9 Hz, 2H), 7.19 (d, J = 8.4 Hz, 2H), 6.99 (dd, J = 19.7, 9.0 Hz, 2H), 4.95
(dd, J = 7.5, 2.8 Hz, 4H), 4.85 - 4.72 (m, 5H), 4.61 - 4.24 (m, 7H), 4.16 (s, 6H), 3.73 - 3.44 (m,
6H), 3.44 - 3.34 (m, 3H), 2.99 - 2.73 (m, 2H), 2.35 - 2.21 (m, 3H), 1.29 (s, 18H), 1.19 - 0.96 (m,
10H) .
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[2267]
[2268]

[2269]

[2270]
[2271]

[2272]

[2273]
[2274]

[2275]

[2276]
[2277]

[2278]

SS90l 10-2547909

AN e 204

W ((5S,8S,95,149)-11-(4-(1-A S 2 22D -1H-9] 2}&-3-4)-2,6-t ZF 29 )-16,16,16-E ZF 2L 2-9-
| =5 A1-15, 15~ W & -8-(4-(6- (8- (Z A €t-3-¢ )-3,8-T] oA H A 22 [3.2. 1] & &-3-¢) ] 2| -3- )l &
3,6,13-E8]&4-5-(1,1,1-E| ZF 2 -2-md T2 9-2-U)-2-%A}4,7, 11, 12-B| E&}o} A S AL 2H-14-<
HhHo] E (204).

[0

)
)7
Z7H: 12, P13 2 S60.
NS (EST) m/z 1121.2 [MHI]

H ONMR (400 MHz, ™EFe-d4) & 8.37 (s, 1H), 8.19 (s, OH), 7.69 (d, J = 2.5 Hz, 1H), 7.53 - 7.22 (m,
7H), 6.98 (d, J = 8.8 Hz, 1H), 6.63 (d, J = 2.5 Hz, 1H), 4.54 (d, J = 59.0 Hz, OH), 4.38 - 4.24 (m,

4H), 4.24 - 3.93 (m, 6H), 3.64 (d, J = 6.0 Hz, 5H), 3.56 - 3.39 (m, 6H), 2.09 (d, J = 8.5 Hz, 2H),
1.42 - 0.62 (m, 16H).

CF F
JOL H OH O H
o™ N\:/K,N.N NTO\
H H H le}

A Al 205

W ((58,85,99,149)-11-(4-(5-A| F2Z 29 -1,3 4-2A 0] o} ZE-2-Y)-2,6-T)ZF 0 2w A )-16,16,16-ET ZF
$ 2-9-3|=FA]-15, 15~ | & -8-(4- (6~ (8- (S A E-3-9)-3, 8-t o} AR A F 2 [3.2. 1] 5 EH-3-9) 9] 2] I -3-
a)ld)-3,6,13-E8]=4-5-(1,1,1-E8| ZF 2 2-2-wed T 2 7H-2-U)-2-21}-4 7 11, 12-H E g}o} 2} & AL b)) 71—
14-9) 72l o] E (205).

Z74A1: 13, P40 2 S60.
NS (ESI) m/z 1123.3 [M+H]'.

I NMR (400 MHz, wlg-&-d4) & 8.39 - 8.33 (m, 1H), 8.10 (dd, J = 19.9, 9.2 Hz, 2H), 7.53 (d, J = 7.3
Hz, 3H), 7.45 (d, J = 7.9 Hz, 3H), 7.32 (d, J = 7.9 Hz, 3H), 7.13 (dd, J = 21.7, 9.5 Hz, 2H), 4.99 -
4.83 (m, 4H), 4.61 - 4.50 (m, 2H), 4.50 - 4.43 (m, 1H), 4.35 - 4.24 (m, 5H), 4.18 (d, J = 11.8 Hz,
5H), 3.78 (s, 1H), 3.67 (s, 4H), 3.59 (d, J = 13.0 Hz, 7H), 3.01 - 2.76 (m, 5H), 2.35 - 2.23 (m, 4H),
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[2279]
[2280]

[2281]

[2282]

[2283]

[2284]

[2285]
[2286]

[2287]

[2288]

[2289]

[2290]

SS90l 10-2547909

2.14 (t, J = 6.9 Hz, 3H), 1.32 - 1.10 (m, 19H), 1.10 - 0.95 (m, 5H).

A A4l 206

we ((55,8S,9S,14S)-5-(tert-H€)-11-(2,6-t) Z=F 0 2 -4-(1-W & -1H-9 &} Z-3-Q ) ¥l & ) -9- 5| = = A| -
15,15~ W & -8-(4-(6-(8- (S M §H-3-Y)-3,8-T] o} AU A E 2 [3.2. 1] & &-3-% ) 9] gl -3-d )Wl & )-3,6,13-EF
2 -0-2A}-4 7,11, 12-E| Eg}olx} A ALY 7H-14- ) 7L 2 HMH o] E  (206).

A 11, P41 B S60.
MS (ESI) m/z 987.6 [M+H]

H MR (400 Mz, WEFS-d4) § 8.36 (d, J = 2.4 Hz, 1H), 7.61 (d, J = 2.3 Hz, 1), 7.44 (d, ] = 7.9 Hz,
9H), 7.36 - 7.28 (m, 4H), 7.07 (d, ] = 9.0 Hz, 1H), 6.64 (d, J = 2.3 Hz, 1H), 4.95 (t, J = 7.5 Hz,
9H), 4.83 (dd, J = 8.0, 5.1 Hz, 2H), 4.53 (dq, J = 12.1, 6.2, 5.7 Hz, 1H), 4.28 (dd, J = 14.1, 2.4 Hz,
OH), 4.19 - 4.06 (m, 4H), 4.00 - 3.89 (m, 5H), 3.75 (s, 2H), 3.60 (d, J = 16.6 Hz, 6H), 3.49 (d, J =
13.6 Hz, 2H), 2.95 (td, J = 12.3, 11.7, 7.2 Hz, 2H), 2.87 - 2.79 (m, 2H), 2.29 - 2.21 (m, 2H), 2.20 -
2.08 (m, 2H), 0.88 (s, 9H), 0.82 (s, 9H).

4 N—
=N
F
rEF
F
(0] H OH H
0N N\:/lvNN NSO~
H o : H o)
FTF
| S
NN
N
o
AN e 207

HE  ((5S,8S5,9S,149)-11-(2,6-T) ZF 9 2 —4-(1-H| & -1H-9 &} Z-3-d) w1 @ )-16, 16, 16-EZ ZF Q. 2 -9-3| &= 4]
-15,15-t W & -8-(4-(6-(8-(FAH &-3-%)-3, 8- oA H| A Z 2 [3.2. 1] & &H-3-¢) I g -3-d)Hld)-3,6,13-E
E5a-5-(1,1, -EZEF L2 -2-WEd X2 3-2-YU ) -2-FA}-4,7, 11, 12-H| E&} o} d AL | 7H-14-Y ) 7L 2 vl o] E
(207).

=ZHA): 12, P41 9 S60.
NS (ESD) m/z 1095.3 [M+H] .

' ONMR (400 MHz, WEFe—-d4) 6 8.36 (d, J = 2.3 Hz, 1H). 8.15 (d, J = 9.3 Hz, 1H), 7.62 (d, J = 2.3 Hz,
1H), 7.45 (d, J = 8.0 Hz, 2H), 7.33 (dd, J = 8.2, 5.3 Hz, 4H), 7.12 (dd, J = 19.4, 9.5 Hz, 1H), 6.65
(d, J = 2.3 Hz, 1H), 4.95 (t, J = 7.5 Hz, 2H), 4.85 (dd, J = 8.1, 5.1 Hz, 2H), 4.58 - 4.44 (m, 2H),
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[2291]
[2292]

[2293]

[2294]
[2295]

[2296]

[2297]
[2298]

[2299]

[2300]
[2301]

[2302]

SS=50ol 10-2547909

4.35 - 4.23 (m, 3H), 4.22 - 4.09 (m, 4H), 3.93 (s, 4H), 3.65 (s, 3H), 3.60 - 3.52 (m, 4H), 3.01 - 2.89
(m, 2H), 2.88 - 2.74 (m, 2H), 2.30 - 2.23 (m, 2H), 2.14 (t, J = 6.9 Hz, 2H), 1.18 - 1.08 (m, 8H), 1.02
(s, 3H).

L
N
=N F
F
FoF
F
j)\ H OH O H
~o™ N N\Z)\/N.N N\n,O\
H o @ H 0
FTF
I\
N’r\@
N
o
2 Al o 208

Wl ((55,85,95,149)-11-(4- (1~ () ZFF 2 W& )-1H-¥ 2}&-3-4)-2,6-t] ZF . 292 )-16,16, 16-E ZF 2
2-9-3| =FA]-15, 15~ W D -8-(4-(6- (8- (A &-3-Y)-3,8-T o} AR A S 2 [3.2. 1] SE-3-4) T g -3-¢ ) ul
A)-3,6,13-E8L2-5-(1,1,1-EdZF o 2-2-WE X2 H}-2-2)-2-2A}-4 7,11, 12-H E&}o} xR} AL H| 7F-14-

) 7LEn o] E (208).
7040 12, P4 2 S60.
NS (EST) m/z 1131.4 [M+I]'

HONMR (400 MHz, WEFe-d4) 6 8.36 (d, J = 2.3 Hz, 1H). 8.16 - 8.02 (m, 2H), 7.44 (h. J = 4.1, 3.5 Hz,
3H), 7.40 - 7.29 (m, 2H), 7.14 (d, J = 9.1 Hz, 1H), 6.93 (d, J = 2.7 Hz, 1H), 4.95 (t, J = 7.5 Hz,
OH), 4.58 — 4.43 (m, 2H), 4.34 - 4.23 (m, 3H), 4.21 - 4.11 (m, 3H), 4.00 - 3.91 (m, 1H), 3.77 (s, 1H),

3.67 - 3.52 (m, 6H), 3.01 - 2.86 (m, 3H), 2.80 (dd, J = 12.6, 9.1 Hz, 1H), 2.31 - 2.23 (m, 2H), 2.22 -
2.08 (m, 2H), 1.13 (d, J = 14.1 Hz, 7H), 1.03 (s, 2H).

L
7 N
=N F
F
CF 5
0] H OH O H
\OJLN N\z)\,N.N N\n,O\
H o = H 0
CF,
[N
N
F
F
A A 209

i

12 ((55,85,95,145)-11-(4-(1- (6] Z2F 2 2 v & )-11-¥ &} £-3-9)-2,6-U ZF 2 2w H )-8-4-(1-(J Z2F =
1€)-1H-9) 2} -4-9)H A )-16,16,16-ET ZF S Z-9-3| == 1]-15,15-tH|&-3,6,13-E8] & 2-5-(1,1,1-E g
2207 o-WE T2 H-2-9)-2-21}-4,7,11, 12-E| E o} A A A g 7H-14-2 ) 7} 2 ulH| o] E (209) .

i

A 12, P4 2 1-(UZ2F 2 2vE)-4-(4,4,5,5-H EgtE-1,3,2-t] SAL R EH-2-Y)-1H-9] &} = .

ofy

+

MS (ESI) m/z 1004.5 [M+H]

I NMR (400 MHz, ®l&-&-d4) & 8.32 (s, 2H), 8.09 (d, J = 2.7 Hz, 2H), 8.02 (s, 2H), 7.66 (d, J = 19.3
Hz, 1H), 7.56 - 7.31 (m, 13H), 7.24 (d, J = 8.0 Hz, 5H), 6.91 (d, J = 2.7 Hz, 2H), 4.46 (s, 2H), 4.31
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[2303]
[2304]

[2305]

[2306]

[2307]

[2308]

[2309]
[2310]

[2311]

[2312]

[2313]

[2314]

SS90l 10-2547909

(s, 2H), 4.20 - 4.07 (m, 5H), 3.93 (d, J = 13.1 Hz, 2H), 3.76 (s, 2H), 3.64 (s, 6H), 3.56 (s, 6H),
3.35 (s, 1H), 2.95 - 2.84 (m, 7H), 2.79 (dd, J = 12.6, 9.2 Hz, 3H), 1.24 - 1.09 (m, 28H), 1.02 (s,
6H) .

—F

F
AAldl 210
AlFRXEE ((S)-1-(2-((25,39)-3-((S)-2- (N ZFRZZZFZAFF 2R I )oln| = )4 4 4-EFZF 0 2-3,3-td
F b &) -4-(4-(1-(H EF 22w 9)- -7 2tE-4-) A ) -2-3| =5 A 76 -2-(4-(1-(H & F 2 2 ©)-11-
W }E-4-9)-2,6-HEFLEMA) S =t A H)4,4,4-E2] EF 2 2-3, 3-H i E-1-S 2R w-2-¢) 7t 2ntv o] E

(210).

Z7HA: 12a, A4, P7T 2 1-(UEZF0 2 E)-4-(4,4,5,5-HEetiE-1,3,2-0) S A R 2 2h-2-2)-111-3] 2} &

NS (ESD) m/z 1056.6 [M+H] .

MR (400 Mz, MEFe-d4) § 8.53 (d. J = 0.8 Hz, 1H), 8.33 (s, 1H), 8.12 (s, 1), 8.03 (s, 1H), 7.52
~7.45 (n, 4H), 7.25 (d, ] = 8.2 Hz, 4H), 4.47 (s, 1H), 4.32 (s, 1H), 4.14 (s, 1H), 4.01 (td, J = 5.6,

3.0 Hz, 1H), 3.93 (d, J = 12.1 Hz, 2H), 3.76 (d, J = 8.5 Hz, 1H), 2.94 - 2.73 (m, 5H), 2.01 (s, 2H),
1.23 (t, J =7.1Hz, 2H), 1.17 - 1.09 (m, 10H), 1.02 (s, 3H), 0.69 - 0.51 (m, 8H).

H o H
CFs
[N
N
—F
F
2AA e 211

w'l  ((55,85,9S,149)-11-(4-(1-(J ZF 2 2 &) -1H-¥ 2}E-4-Y)-2,6-t] 2 F 2 F)-8-(4-(1-(H E2F 22
1e)-1H-3] 2} =-4-U )2 )-16,16, 16-EB ZF 2. 2 -9-3| =2 A]-15,15-t) W€ -3 6, 13-E8] 2 4-5-(1,1,1-E¥
Z2o72-0-WYZ2H-2-9)-2-2A}-4,7,11, 12-H| Eg}o}x}SA}H| 7F-14- ) 7L 2 nH| o] E (211).

i

Z200A40 12, P7T 2 1-(YEZF 2 29d)-4-(4,4,5,5-HEgHE-1,3, 2-t] SA B E&-2-Y )-1H-1| 2} =
MS (ESI) m/z 1004.2 [M+H] .

I NMR (400 MHz, ™gr&-d4) & 8.44 (d, J = 0.7 Hz, 1), 8.24 (s, 1H), 8.03 (s, 1), 7.93 (s, 1), 7.41
(s, M), 7.39 - 7.35 (m, 3H), 7.25 (d, J = 10.6 Hz, 1H), 7.15 (d, J = 8.1 Hz, 4H), 4.35 (s, 1H), 4.20
(s, 1H), 4.05 - 3.98 (m, 3H), 3.85 (s, 1H), 3.54 (s, 4H), 3.46 (s, 3H), 2.82 - 2.65 (m, 4H), 1.91 (s,

1), 1.08 - 0.99 (m, 9H), 0.92 (s, 3H). F NMR (377 MHz, W|&+%-d4) & —76.33 - -79.41 (n), -96.67
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[2315]

[2316]
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[2318]

[2319]

[2320]
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(dd, J = 145.1, 59.7 Hz).

Ao 212
e FEF
P10a, EtCOzNa 0 H Py o H
~o N T );\( _BO>< H o i H_ O
FTF
F
212a A
N-N
F
—
F
e
©
N
A
_N
F
CF, F
. ) 0 H OH O H
P20, Na*CNBH; \oJkN N\.)\/NN N\n,O\
H o = H 0
CFj
212 Y
N-N F
—
F

mE (55,108,118, 145)-11-(4-(1-(2, 2-H & F 2. 2ol ©)-1H-9] 2}5-3-2 )Wl 4 )-16, 16, 16-E 2] & F 2. 2-10-3] =
5A-15,15-t1W©-3,6,13-E&] §4-5-(1,1, I-ES EF 2 2-2-W P L 2 3-2-2)-2-%A}-4,7 8, 12-F| E&}olx}
SAte|zb-14-)7k2ak ol B (2122)9] 3. EA SFE 212a% eHE 1889 FAel oisl AlAleE el w
gh, 28y dialel 12 2 Pl0ag o] &3ke] AlZ33ict.

MS (ESI) m/z 776.3 [MH]

e ((55,85,9S,149)-11-(2,6-T] =5 0 2 —4—(2-(8- (2 A EF-3-2 )3, 8-T] o} ApH| A| 2 2 [3. 2. 1] S EF-3-21 ) ] 2] ]
-5-2) WA ) -8-(4-(1-(2,2-0 FF Q. 2ol &) -11-9] 2} E-3-2) Wl 4 )-16,16, 16-E 2] ZF Q. 2-9-3] = F A]-
15,15-t W €-3,6,13-E8] & 2-5-(1,1,1-E8| E22 0 2 2-W & T2 3+-2-9 )-2-2 A} -4, 7,11, 12-H| E o} 2} 8 A}
Hzk-14-) 7F2utd o] E (212) A SHE 2128 SHE 1lad A dis] AAE W wel, 22y g4l
of 212a B P20 ©]-&3te] A|=3iTt.

NS (EST) m/z 1146.3 [M+I]

H MR (400 MHz, WEbe-d4) & 8.71 (s, 2H), 8.11 (d, J = 9.7 Hz, 1H), 7.68 (d, J = 2.4 Hz, 1H), 7.64
(d, J =7.9Hz, 2d), 7.25 (s, 1H), 7.21 (d, J = 8.3 Hz, 1), 7.13 (d, J = 10.1 Hz, 1), 6.78 (d, J =
10.1 Hz, 1H), 6.63 (d, J = 2.4 Hz, 1), 6.19 (tt, J = 55.6, 3.9 Hz, 1H), 4.96 (t, J = 7.5 Hz, 2H),
4.56 (td, J = 14.3, 3.9 Hz, 2H), 4.43 (d, J = 9.7 Hz, 1H), 4.29 (d, J = 10.0 Hz, 1H), 4.23 - 4.08 (m,
4H), 3.95 (d, J = 13.5 Hz, 1), 3.73 (s, 1), 3.63 (s, 3H), 3.55 (s, 3H), 3.52 - 3.43 (m, 2H), 2.93 -
2.73 (m, 3H), 2.25 - 2.17 (m, 2H), 2.06 - 1.94 (m, 2H), 1.15 - 1.12 (m, 6H), 1.11 (s, 3H), 1.01 (s,
3H).
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[2322]

[2323]
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[2325]

[2326]

[2327]
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on
Ju
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Qi

10-2547909

Ao 213

FOF FOF
o] 0 H OH
N N.
OJLN O)LN \{l\/
5 H E
213a 213b

P
1. HCI
2. CaHsCOH o H
HATU V)L NI
g N
Hoo &

213 Y—F

tert-3&  ((65,95,10S,155)-12-(4-(1-(] EF 2 &) -1H-¥| 2} &-3-¢)-2,6-t] ZF 2 2 H)-17,17,17-E4
Z R0 2-10-3] =2 A]-9-(4-0}o] @ =Ml A )-2 2,16, 16-E| Et € -4, 7 14-E&] 2 2-6-(1,1,1-E& ZF 0 2 -2-1]
g3 2 31-2-91)-3-2A}-5, 8,12, 13-H| Egto} A e 2H-15-2 ) 7k 2 upH o] E (213a)¢] 4. XA 33E 213
33= 1889 Aol uisl AAlE Wl whel, ey diale] 12a, Al, 2 P45 o] &3te] A=

tert-%9  ((6S,9S,10S,155)-12-(4-(1- (] & F 22 d )-1H-F &E-3-¢)-2,6-1 ZF 22 A )-9-(4-(1-(H &
Fo 2vg)-10-9 gt=-4-9)H 2 )-17,17, 17-EB ZF L 2-10-3| ==A]-2,2,16, 16-H Eg v E-4,7, 14-E ] & 4-
6-(1,1,1-"-Ed|Z R0 2-2-me X 2 9-2-9)-3-L2A}-5,8,12, 13-H Egto} AL F L 7-15-Q ) 7} 2 nbH| o] E (213h) ¢
. EA SFHE 213bE SEE 2189 Al diE A" el whel, zEu gjale 213a B 1-(HEFL
2Me)-4-(4,4,5 5-E|EgHE-1,3 2-T A B 2 &-2-2 )-1H-T] 2} =S o] &38lo] A%} %t).

MS (ESI) m/z 1088.5 [M+H] .

N=-((S)-1-(2-((25,39)-3-((S)2-(N ZFZZ 2RI 2 E ~oln| T )4 4 4-EFZFQ 2-3 3-t]H e Fetolu] = )-4-

(4-(A-(UEF 2 e)-11-T gE-4-¢) 9 d)-2-3| =EFA F-2 )-2-(4-(1- (U EF 2w 9 )-1H-3 2}&-3-Y)-

2,6-0ZF e 2dA)s el d)-4,4 4-EBZEF 0 2-3 3-UHE-1-&ARE-2-H A FEZ PRI R ~olu| =
(213)9] 4. AL CHCl, (5 ml) 3 213a (255 mg, 0.23 mmol)e] &Mol 4 M G4F (0.8 mL)S #H7latd
o 18AIZF BoF ket & kg R 2 ESMES FF Sl FFAIAT. DWF (3 ml) Tl &8iE o] & IF
o] NEFRZERIEEAA (29.97 pl, 0.4 mmol), HATU (93.32 mg, 0.4 mmol) 2 DIPEA (0.34 ml, 1.96
mmol)E H7Fak3it. FES 48AI7F ToF wuksk Ul HPLCO| <Jsl AAsta, TAARAA 2128 +53181

o}

rot JPI <

NS (EST) m/z 1146.3 [M+I]

H NMR (400 MHz, Wlgh&-d4) & 8.34 (d, J = 0.7 Hz, 1H), 8.25 (d, J = 9.8 Hz, 1H), 8.20 - 8.06 (m, 2H),
8.06 - 7.95 (m, 2H), 7.56 - 7.45 (m, 4H), 7.48 - 7.31 (m, 2H), 7.24 (d, J = 8.1 Hz, 1H), 6.93 (dd, J =
5.4, 2.7 Hz, 1H), 4.73 - 4.61 (m, 1H), 4.16 (d, J = 13.2 Hz, 2H), 3.93 (d, J = 13.2 Hz, 1H), 3.77 (s,
1), 2.93 - 2.74 (m, 4H), 1.69 (dd, J = 8.5, 4.1 Hz, 1H), 1.58 (tt, J = 8.2, 4.6 Hz, 1H), 1.36 - 1.20
(m, 1), 1.17 (d, J = 13.5 Hz, 9H), 1.07 (s, 3H), 0.91 (g, J = 10.2, 9.5 Hz, 1H), 0.89 - 0.66 (m, 1H),
0.65 - 0.54 (m, 1H).
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N F
Z N~
=/ F
F
CF
H OH H
%L ﬁN\/’\,N NYA
O
CF3
[N
he
F

AAle 214

N-((S)-1-(2-((25,39)-3-((S)-2-(NEFE2ZE2HTI2 B »oln|E)-4 4 4-EFZFQ 2-3 3-t|H e Feloln] & )-4-
(4-(1-(A FF Q2 D)~ 1H-9] 2} E-4-2) 9 d)-2-3| S5 A P -)-2-(4-(1-(F EF L. 2o &) - 1H-9] 2 E-4-2)-
2,6-0ZF o 2 A =gt d)-4,4 4-EFZF0 Z-3 3-UHE-1-S A RE-2- A F2 X2 HIl2 B olu| =
(214). EA IFE 2145 FFE 2139 FA e AAE el weh, v gidle] P7E o] &3te] A%
A=

NS (EST) m/z 1024.5 [M+I]

' NMR (400 MHz, ®l&t&-d4) § 8.53 (s, 1H), 8.33 (d, J = 0.7 Hz, 1H), 8.27 (d, J = 9.8 Hz, 1H), 8.13 -
8.09 (m, 2H), 8.03 - 7.96 (m, 2H), 7.64 (d, J = 10.5 Hz, 1H), 7.52 - 7.45 (m, 3H), 7.34 (d, J = 10.7
Hz, M), 7.24 (t, J = 8.5 Hz, 4H), 4.81 - 4.78 (m, 1H), 4.69 - 4.64 (m, 1H), 4.12 (d, J = 12.4 Hz,
2H), 3.91 (d, J = 13.2 Hz, 1H), 3.74 (d, J = 8.9 Hz, 1H), 2.88 (d, J = 7.6 Hz, 3H), 2.77 (dd, J =
12.5, 9.3 Hz, 1H), 1.69 (dt, J = 8.0, 3.7 Hz, 1H), 1.57 (tt, J = 8.3, 4.6 Hz, 1H), 1.29 (d, J =

Hz, 1H), 1.24 (d, J = 7.7 Hz, 1H), 1.21 - 1.12 (m, 9H), 1.06 (s, 2H), 0.94 - 0.68 (m, 7H), 0.59 (d, J
= 8.0 Hz, 1H).

Al 215

(S)-N-((25,39)-4-(1-(4-(1- (T ZF 2 2 ﬂ )-1H-¥] g}&5-4-9)-2,6-0ZF 0 2l 2 )-2-((S)-4,4,4-EZZFL
#2-3,3-gHg-2-T 23] 2ol LR E =) F =k A Y )-1-(4-(1- (T S F 2 2 W 8 )-1H-3] &} Z-4-) 7 d )-3-3]| =
FAHE-2-9)-4 4 4-ETEF L ESSEJEk%ﬁiﬂgﬂﬂLTJﬂﬂE(mm.Evﬂﬂ§%2w33ﬂ¢g
2139] el disl] AAlE el whEl, ey didle] p7 B X2 u| ks o] gate] AlZ3SiTt.

MS (ESI) m/z 1000.5 [M+H] .

I NMR (400 MHz, ®l®t&-d4) § 8.54 (d, J = 0.7 Hz, 1H), 8.35 (d, J = 0.7 Hz, 1H), 8.14 - 8.00 (m, 5H),
7.71 (d, J = 9.8 Hz, 1H), 7.64 (d, J = 10.9 Hz, 1H), 7.52 - 7.44 (m, 4H), 7.25 (t, J = 8.6 Hz, 5H),
4.78 - 4.74 (m, 1H), 4.67 - 4.63 (m, 1H), 4.14 (d, J = 13.2 Hz, 2H), 3.92 (d, J = 13.2 Hz, 1H), 3.73
(d, J =8.7Hz, 1H), 2.88 (d, J = 8.7 Hz, 4H), 2.76 (dd, J = 12.7, 9.3 Hz, 1H), 2.25 - 1.99 (m, 6H),
1.25 - 0.95 (m, 24H).
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N
el
F F
CF, S
H OH O H
Q)LN N\)\,N.N Nm/é
H 0 = H 0
CF5
[ N
pu
ZF
Ao 216

N=((8)-1-(2-(4-(1-(] FF-Q 2l &)~ 111-5] 25 -4-2)-2,6- T FF & 2l 4 )-2-((28,39)~4-(4-(1-(J FF L &
&) -1H-9] 2} -4-2) ¥l d)-2-3] =5 A -3-((S)~4,4,4-E& ZTF 0 2-3 -t -2-(I-H LA F 222 9-1-7} 2
Hoohu ) gtoln| k) eS| metA ) 4,4, 4-EFEF 2 2-3, 3-H v E- - g-2-d)- - EA S R 2 3
-l-7kEER o= (216).  #Al BRHE 2162 BRHE 2139 Al disl AAE el weh, e il
P7 2 1-MEA EZZZ AT ERALE o] &5t Azl

MS (ESI) m/z 1052.7 [M+H]

'HONMR (400 MHz, "lEH&-d4) & 8.17 (s, 1H), 7.97 (s, 1H), 7.87 (d, J = 9.5 Hz, 1H), 7.75 (s, 1H), 7.65
(s, 1H), 7.15 - 7.07 (m, 4H), 6.87 (t, J = 8.2 Hz, 4H), 6.42 (d, J = 9.6 Hz, 1H), 6.17 (d, J = 9.6 Hz,
1H), 4.38 (d, J = 9.5 Hz, 1H), 4.27 (d, J = 9.5 Hz, 1H), 3.89 - 3.73 (m, 2H), 3.58 - 3.48 (m, 1H),
3.39 (s, 1), 2.50 (t, J = 7.6 Hz, 3H), 2.41 (dd, J = 12.6, 9.0 Hz, 1H), 0.95 - 0.54 (m, 25H), 0.22
(d, J = 3.8 Hz, 2H), 0.13 (ddd, J = 9.8, 6.4, 3.6 Hz, 1H).

Ao 217

(S)-2-oF | Eo}r] =-N-((2S,35)-4-(2-((S)-2-0}A| Eo}u| £-4 4 4-EFZF ¢ Z-3 3-TWE R Ex=d)-1-(4-
(1-(OZF o 2 e)-11-9 8} EF-4-9)-2,6-T) ZF e 2w 2) 3 =gt d )-1-(4-(1- (Y ZF 2. 2 v € )-1H-3) g} Z-
4-)Hd)-3-3| EE2A| REF-2-2)-4 4 4-EPZF ¢ 2-3 3-TdEReoln = (217). ZA FIAE 2178 I
2139 Aol thal AAIE wHo wel, 2y thalel P7 2 ofA|EAF EFES o] R3ko] A 239t}

MS (ESI) m/z 972.5 [M+H] .

21.4 Hz, 2H), 8.07 (d, J = 20.2

—
1l

I NMR (400 MHz, #l&t&-d4) & 8.55 (s, 1H), 8.36 (s, 1H), 8.16 (d,
Hz, 2H), 7.52 - 7.46 (m, 3H), 7.25 (t, J = 8.3 Hz, 4H), 5.48 (d, J = 0.6 Hz, 2H), 4.78 - 4.73 (m, 1H),
4.66 - 4.61 (m, 1H), 4.16 (s, 1H), 3.95 - 3.88 (m, 1H), 3.74 (d, J = 8.5 Hz, 1H), 2.91 - 2.84 (m, 3H),
2.77 (dd, J = 12.7, 9.2 Hz, 1H), 2.15 (s, 1H), 2.03 (d, J = 0.5 Hz, 15H), 1.93 (s, 2H), 1.81 (s, 2H).

“F NIR (377 MHz, WlE+S-d4) § -76.14 - -79.22 (m), -96.72 (dd, J = 133.4. 59.8 Hz).
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10-2547909

i:N FLF
F F Q" O XPhosPd G2
FJF \\—/— XPhos o OH &
F H H
0 oH o ksPo4 (@) L N N._O
™ ~
J I R Neoo = gam ~ N L b
o7 N v N o &4 0 = o
Ho Do H g

ANy
N
Ij\@h‘
| N

Al 218

wE ((58,88,98,145)-11-(4-(1-(H & F 2 2 &) -11-9] 2}E£-3-%)-2,6-H &EF 22 d)-8-(4-(1-(H EF 2.2
e -1H-9 2} E-4-L) A )-9-3| =FA|-15,15- 1M E-3,6,13-E&] & 4-5-(1,1, - E EF o2 -2-WEd Z 2 -
2-9)-2-2A1-4,7, 11, 12-H| Egfo}x} A A E| 71-14-D ) 7} 2 x| o] E - (218). 1,4-9=2 (0.30L) = W€
((55,8S,95,149)-11-(4-(1~( ZF L2 E)-1H-9 ZE-3-U)-2,6-H ZF L2 A )-9-3| = F A -8-(4-¢} 0] 2. &=
Wd)-15,15-tmE-3,6,13-E8] & 4-5-(1,1,1-E8| ZF 2 2-2-H e X 2 #-2-U)-2-FA}-4,7,11, 12-H| E}o}
AAALH ZE-14-D ) 72 o] E - (0.02g,  0.02mmol)9] &l & (0.0lmL) T @ FENOZAI
I-(HEFe 2w e)-4-(4,4,5,5-H EHE-1,3, 2-T] SA . Z2-2-¢)-1H-9] 2+& (0.01 g, 0.04 mmol), XPhos
Pd G2 (0.005 g, 0.003 mmol), XPhos (0.001g, 0.003 mmol) 2 At¥&7]A <QAHZE (0.01 ml)S I8},
AdE dgds o207 58 Ft FUIAT|AL, FHASE 100C EFvE /M8 EF 7, 7HEstHA
Hha olZro] #9]7] Slo| WHHHEE it gR® F AFES 9 g I9A Z2eEIYY (B F
20-83% oFMEYE™, 0.1% TFA &ZADel o3 AAs. 3% YE FIS FHAYER (574, =
sho g AMAsta, oE oAHo|ER F&31a, F712 ZA A7t A A=2rEaYY (HUERZHE F 0-8%
kg )ol o] AAlste] W' ((55,8S,95,149)-11-(4-(1-(UZF o Zre)-1H-9 &=&-3-9)-2,6-t ZF o = Hl
A)-8-(4-(1-(v ZF 2 2r e )-1H-¥ gtE-4-2) Al 4 )-9-3| == A]-15, 15-t W e-3,6, 13- E& S 4-5-(1,1,1-E
T F-2-wWY TR F-2-9)-2-2A}-4, 7,11, 12-H E&}ol xS AL 7-14- ) Tt 2t o] ES F58}9i T}

ES/NS m/z 950.542 [M+H]'.

Al 219

wEl ((58,8S,9S,149)-11-(4-(1-( EF 2 2w €)-11-1,2, 3-E] o} F-4-9)-2,6-T] 7 2. 21 d )-16,16,16-E
2 =72 2-9-3| =5 A]-15, 15-H 2 -8-(4-((2- (8- (5 A ®-3-9)-3, 8-t oA A S 2 [3.2. 1] 5 &-3-<) ¥ g v e
-5-) el )M d)-3,6,13-Ee] £ 4-5-(1,1,1-EgEF 2 Z-2- g 2 39%-2-9)-2-%A-4,7, 11, 12-H E }o}

A ALEIZE-14- ) 7h=HkH o] B (219).

VA P44, A3, 2 S7.
MS (ESI) m/z 1157.9 [M+H] .

I NMR (400 MHz, ™let&-d4) & 8.97 (s, 1), 8.53 (s, 2H), 8.17 (d, J = 9.8 Hz, 1H), 8.00 (t, J = 58.6
Hz, 1H), 7.53 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 7.9 Hz, 2H), 7.24 (d, J = 8.1 Hz, 2H), 7.14 (d, J =
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[2360]
[2361]

[2362]

[2363]

[2364]

[2365]

[2366]
[2367]

[2368]

S=506 10-2547909

9.9 Hz, 1H), 6.81 (d, J = 9.9 Hz, 1H), 4.96 (dd, J = 8.2, 7.1 Hz, 2H), 4.83 - 4.78 (m, 3H), 4.50 -
4.41 (m, 1H), 4.30 (d, J = 10.0 Hz, 1H), 4.21 - 4.08 (m, 4H), 3.96 (d, J = 13.2 Hz, 1H), 3.74 (d, J =
8.8 Hz, 1H), 3.69 (s, 3H), 3.67 (s, 3H), 3.47 (d, J = 14.5 Hz, 2H), 2.98 - 2.84 (m, 3H), 2.82 - 2.74
(m, 1H), 2.29 - 2.17 (m, 2H), 2.02 - 1.94 (m, 2H), 1.16 (s, 3H), 1.15 (s, 3H), 1.12 (s, 3H), 1.03 (s,

3H). “F NMR (377 MHz, Wl€-&-d4) & —77.37, —77.70, -77.82, -98.78 (d, ] = 58.6 Hz). -114.26.

5
FNF
=N
rEOF
o\ o Ho [ & H
SWNES N oy
H O < H o] o]
kS

2] 220
SAE-3-d ((29)-1-(2-(4-(1-(] ZFF 21 &)-11-9] &}&-3-9)-2,6-t FF 2 2 4 )-2-((25,35)-2-3| =5 A]
-4-(4-((2-(8- (&M Er-3-2)-3,8-TJo} AR A F 2 [3.2. 1] L E-3-) I g n| g -5-2) o E] d ) F D )-3-((S)-
4,4 4-EPEF 2 2-3, 3-UuE-2-(((SAH-3-d A 72 ) ol ) Fetoln| =) & )| =elxd )4 4 4-E
ZF02-3 3-UrE-1-8 A8 e-2-9) 7t 2xlo] E (220).

Z744: P4, M, 2 ST.
MS (ESI) m/z 1240.3 [M+H]'.

HONWR (400 MHz, WEb2-d4) & 8.45 (s, 2H), 8.12 (d, J = 9.3 Hz, 1H), 8.02 (d, J = 2.7 Hz, 1), 7.45
(t, J =59.8 Hz, 1), 7.37 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 8.0 Hz, 3H),
7.07 (d, J =10.0 Hz, 1H), 6.85 (d, J = 2.8 Hz, 1H), 5.37 - 5.21 (m, 2H), 4.92 - 4.83 (m, 2H), 4.73 -
4.69 (m, 2H), 4.56 (ddd, J = 12.4, 7.3, 5.2 Hz, 2H), 4.50 - 4.44 (m, 2H), 4.33 (d, J = 10.0 Hz, 1H),
4.20 (d, J = 9.9 Hz, 1H), 4.13 - 3.98 (m, 4H), 3.85 (d, J = 13.1 Hz, 1H), 3.67 (s, 1H), 3.39 - 3.32
(m, 3H), 2.86 -~ 2.78 (m, 3H), 2.68 (dd, J = 12.6, 8.9 Hz, 1H), 2.14 - 2.08 (m, 2H), 1.92 - 1.83 (m,
o), 1.09 (s, 3H), 1.07 (s, 3H), 1.05 - 0.99 (m, 3H), 0.99 - 0.93 (m, 31). F NWR (377 Miz, "g&-
d4) & -77.46, ~77.56, ~77.78, -96.92 (d, J = 59.7 Hz), -114.94.

F

/N
=N

A Ao 221

=] ((28)-1-(2-((25,35)-3-((9)-2-(N EFR L2 |2 E 2 olu| )4 4 4-EFFF L 2-3,3-T| W F- ol
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[2371]
[2372]

[2373]

[2374]
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S=50ol 10-2547909

5)-2-3| EF A -4-(4-((2-(8-(F A §H-3-Y)-3,8-T] o} AU A Z- 2 [3.2. 1] & &H-3-2) I ] v -5-< ) ol E] ) 7]

D FE)-2-(4-(1-(HEF L2 E)-1H-9 #E-3-U)-2,6-H EF L2 H) 3 =efAd ) 4,4, 4-EZ EF L2~
3,3-0Hg-1-5 45 e-2-A) 7L 2ulyo]| E (221). F7HA 192 A 2M NaOHe] &4 3loll AS2Zad J1=21
d FR2eto]= oAl 7]aL, oojA] Al 1o tis| AlTE Hxket frAlehAl ST AZLE AT

NS (EST) m/z 1166.9 [MHI] .

' NMR (400 MHz, ®IehE-d4) § 8.42 (s, 2H), 8.07 (d, J = 9.4 Hz, 1H), 8.01 (d, J = 2.7 Hz, 1H), 7.89
(d, J =9.7Hz, 1), 7.44 (t, J =59.7 Hz, 1H), 7.36 (d, J = 8.3 Hz, 2H), 7.26 (d, J = 8.1 Hz, 2H),
7.12 (d, J = 8.1 Hz, 2H), 7.06 (d, J = 9.7 Hz, 1H), 6.85 (d, J = 2.7 Hz, 1H), 4.90 - 4.83 (m, 2H),
4.74 - 4.68 (m, 3H), 4.21 (d, J = 10.0 Hz, 1H), 4.11 - 3.98 (m, 4H), 3.85 (d, J = 13.0 Hz, 1H), 3.57
(s, 3H), 3.41 - 3.31 (m, 2H), 2.86 - 2.75 (m, 3H), 2.73 - 2.61 (m, 1H), 2.19 - 2.01 (m, 2H), 1.93 -
1.82 (m, 2H), 1.64 - 1.51 (m, 1H), 1.10 (s, 3H), 1.07 (s, 3H), 1.07 (s, 3H), 0.94 (s, 3H), 0.90 - 0.83

(m, 1), 0.79 - 0.62 (m, 2H). F NMR (377 MHz, ®|€h-&-d4) & -77.41, -77.71, -77.73, -96.95 (dd, J =
59.9, 20.5 Hz), -114.88.

oo R 1 X ¥
INY N
N DA
0 AL o}
X
R AN
~ |
N °N
0
A
é%*]oﬂ 222

wWE  ((5S,85,11S,125,17S)-8-(ter t—5-&)-14-(4-(1-(2, 2-v] ZF 2 2o & )-1H-¥] &} ZF-3-Y)-2,6-T| S F 2. =l
A)-12-3| EZA|-5-0] AZ 2 -18 18-t H| & -11-(4-((2-(6- (A &-3-2)-3,6-T] o} AR A| ZF 2 [3.1. 1] k-3
OUAﬂﬂﬂ5OUﬂHéMXU3691&%2%&@%&4%71&MJ&@H%A&%&%&%%WEQMM
E (222).

NS (ESI) m/z 1147.4 [M+H]

I NMR (400 MHz, =l€b&-d4) & 8.50 (s, 2H), 7.87 (d, J = 9.2 Hz, 1H), 7.64 (d, J = 2.4 Hz, 1H), 7.50
(d, J =9.4 Hz, 1), 7.35 - 7.24 (m, 4H), 7.16 (d, J = 8.0 Hz, 2H), 6.65 (d, J = 2.5 Hz, 1H), 6.13
(tt, J =55.3, 3.9 Hz, 1H), 4.58 - 4.44 (m, 4H), 4.39 (s, OH), 4.16 (d, J = 9.2 Hz, 1H), 4.07 - 3.92
(m, 2H), 3.90 - 3.77 (m, 2H), 3.67 (s, 1H), 3.59 (s, 1H), 3.55 (s, 3H), 3.55 (s, 3H), 2.90 - 2.66 (m,
3H), 2.06 - 1.86 (m, 2H), 0.85 (s, 9H), 0.79 (d, J = 6.8 Hz, 3H), 0.76 (s, 9H), 0.72 (d, J = 6.8 Hz,

3H). F NMR (377 MHz, WE-e-d4) & -77.64, -115.17, -125.29 (dt, J = 55.2, 14.2 Hz).
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2] 223

WE  ((55,85,11S,125,179)-5,8-T-tert-H# & -14-(4-(1-(2,2-t} Z2F 2 Rl & )-1H-Y 2} £-3-¥)-2,6-T ZF L=
A )-12-3]| == A]-18, 18-H W & -11-(4-((2-(6- (A &-3-Y )-3,6-T] o} AR A| F 2 [3.1. 1] &-3-2) v & v I -
5-)ol el )W )-3,6,9,16-H E&t-SAa-2-%A-4,7,10, 14, 15- M Efop A} il -17- ) 7h 2w o] E - (223).

MS (ESI) m/z 1174.4 [W+H]

HNR (400 MHz, WEFS-d4) § 8.21 (d, J = 2.3 Hz, 1), 7.87 (d, J = 9.0 Hz, 1H), 7.64 (d, J = 2.4 Hz,
1H), 7.61 (dd, J = 8.8, 2.3 Hz, 1H), 7.53 (d, J = 9.2 Hz, 1H), 7.28 (d, J = 8.4 Hz, 2H), 7.24 (d, J =
8.1 Hz, 1H), 7.15 (d, J = 8.1 Hz, 2H), 6.77 (d, J = 8.9 Hz, 1H), 6.65 (d, J = 2.4 Hz, 1H), 6.13 (tt, J
= 55.3, 3.9 Hz, 1H), 4.92 - 4.83 (m, 2H), 4.74 - 4.68 (m, 2H), 4.51 (td, J = 14.3, 3.9 Hz, 2H), 4.26
(d, J =13.7 Hz, 2H), 4.16 (d, J = 9.3 Hz, 1H), 4.09 - 3.94 (m, 3H), 3.91 (s, 1H), 3.85 (d, J = 13.1
Hz, 1H), 3.70 - 3.64 (m, 1H), 3.63 - 3.57 (m, 2H), 3.55 (s, 3H), 3.54 (s, 3H), 3.28 (d, J = 13.9 Hz,
2H), 2.89 - 2.66 (m, 4H), 2.17 - 2.08 (m, 2H), 2.02 - 1.95 (m, 2H), 0.85 (s, 9H), 0.80 (s, 9H), 0.75

(s. 9H). F NMR (377 MHz, WlE-&-d4) & -77.71, -115.18, -125.29 (dt, J = 55.3, 14.2 Hz).

I X
=N
F
CF, " .
O 'T' o (0] ITI
\O)J\N N\/'\/N‘N N\n/o\
) B )
H O H (0]
[
S =
|
N N
@NTO
@
A Ao 224

wE  ((55,85,95,145)-11-(2,6-0 =2 9 2 4 (T 2| g -2-4 ) ¥l A )-9-3| =2 A]-15,15-t] W& -3,6, 13- E &] & -8~
(4-((6-(8-((S)-HEZs| =2 Fe-2-7}2 1 d )-3,8-T oA H| A 22 [3.2. 1] & E-3-L) I 2| -3-) o E] D)l &) -
5-(1,1,1-E8)|Z5 0 2 2-vE X 2 3-2-9)-2-2x]-4,7,11, 12-H| Eg}o} A AL E| 7H-14- ) T} 2 v} 0] B (224) .

=704 P28, 13, 2 S25.
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[2385] MS (ESI) m/z 1104.4 [M+H] .
[2386] MR (400 MHz, ™€tL-d4) & 8.58 (d, J = 5.0 Hz, 1H), 8.14 - 8.01 (m, 2H), 7.93 (t, J = 7.7 Hz, 1H),
7.86 (d, J = 7.9 Hz, 1H), 7.72 (t, J = 8.7 Hz, 1H), 7.50 (d, J = 8.5 Hz, 2H), 7.43 - 7.35 (m, 1H),

7.25 (d, J = 7.8 Hz, 2H), 7.14 (d, J = 8.0 Hz, 2H), 6.72 (d, J = 9.8 Hz, 1H), 4.63 - 4.54 (m, 1H),
4.39 - 4.29 (m, 1H), 4.11 - 3.73 (m, 8H), 3.66 (s, 1H), 3.59 (s, 3H), 3.53 (s, 3H), 3.13 (d, J = 12.1

19
Hz, 1H), 2.90 - 2.64 (m, 4H), 2.20 - 1.67 (m, 10H), 1.05 (s, 4H), 1.02 (s, 3H), 0.76 (s, 9H). F NMR
(377 MHz, #¥+2-d4) & -77.33, -78.06, —114.28.

/ N
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F
_H F
(6] l;! (0] (0] 'Tl
\OAN N\:/'\/N\N N\n/o\
[} = |
H (6] E H (@]
Y
N =
|
N N
@Nfo
o
[2387] /
[2388] Ao 225
[2389] we ((5S,8S,9S,149)-5-(tert-F€)-11-(2,6-t) ZF 9 2 -4- (I g Y -2-4 ) ¥l & )-9-3| == A]-15, 15-T] o &l -
3,6,13-E8] & 2-8-(4-((6-(8-((9)-BI E}3| =2 F &-2-7t2H d )-3, 8-T] oA A F 2 [3.2. 1] SE-3-) ¥
-3-) A )N )-2-5A-4,7,11, 12-H Egfolx} AL e 2k-14- ) 7} 2 ulH| o] E - (225).
[2390] Z7HA): P28, 11, 2 S25.
[2391] NS (ES) m/z 1050.4 [M+H] .
[2392] HONMR (400 MHz, WlEFS-d4) & 8.67 (dt, J = 4.9, 1.4 Hz, 1H), 8.19 (d, J = 2.8 Hz, 1H), 8.00 (t, J =

7.7 Hz, 1), 7.94 (d, J = 8.0 Hz, 1H), 7.89 - 7.74 (m, 2H), 7.59 (d, J = 8.5 Hz, 2H), 7.48 (¢, J = 6.2
Hz, 1), 7.35 (d, J = 7.9 Hz, 2H), 7.25 (d, J = 7.8 Hz, 2H), 7.08 - 6.89 (m, 1H), 4.73 - 4.64 (m, 1H),
4.23 - 3.81 (m, 8H), 3.75 (s, 1H), 3.73 - 3.69 (m, 1H), 3.68 (s, 3H), 3.63 (s, 3H), 3.24 - 3.14 (m,

1H), 2.99 - 2.79 (m, 4H), 2.32 - 1.75 (m, 9H), 0.90 (s, 9H), 0.84 (s, 9H). “F NIR (377 MHz, wigh&-
d4) & -78.01, -114.33.
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/N
—=N
F
S h g g
~ N N. N O
o N : N T
o = o)
_
\/
|
N~ °N
O
\W\
®
2] o 226
we ((55,85,9S,149)-5-(tert-%€)-11-(2,6-t) ZF Q2 & -4-(1-W & -1H-3| & =-3-¢ )l & )-9-3| = Z A -
15,15-t) W €-3,6,13-E 8] 2 4 -8-(4-((6-(8-(F 1| ¥1-2-Y )-3, 8-T] o} A A F 2 [3.2. 1] 2 E-3-¢ ) 9] & -3-

L)l Bl )i )-2-5 A4, 7,11, 12-H| Egtolab AL 114~ ) 7F=nt| o] E - (226) .

Z7bA: 11, PAL 2 S61.
MS (ESI) m/z 1033.4 [M+H] .

U NWR (400 Mz, WE-2-d4) & 8.31 (d, J = 4.9 Hz, 2H), 8.07 (d, J = 2.1 Hz, 1), 7.76 (d, J = 9.3 Hiz,
M), 7.68 (d, J = 9.1 Hz, 1), 7.52 (d, J = 2.3 Hz, 1), 7.29 - 7.19 (m, 4H), 7.14 (d, J = 8.1 Hz,
9H), 6.90 (d, ] = 9.3 Hz, 1H), 6.61 (t. J = 4.9 Hz, 1H), 6.56 (d, ] = 2.4 Hz, 1H), 4.92 - 4.84 (m,
9H), 4.08 - 3.97 (m, 2H), 3.89 (d, J = 13.0 Hz, 2H), 3.84 (s, 3H), 3.80 (s, 1H), 3.66 (s, 1H), 3.64 -
3.59 (m, 1H), 3.58 (s, 3H), 3.56 (s, 3H), 2.87 - 2.62 (m, 3H), 2.06 - 1.95 (m, 2H), 1.84 (q, J = 7.2,

6.6 Hz, 2H), 0.79 (s, 9H), 0.74 (s, 9H). F NMR (377 MHz, wl€-&-d4) & —-77.75, -115.32.

Ve
/N
—=N
F
F
(0] 'TI OH (6] 'T'
\\O/H\N N\?/l\,N\N N\H/O\\
| z [}
H O < 0
X
N =z
|
N N
@NTO
L
2 Ao 227
we ((55,8S,95,148)-5-(tert-F-2)-11-(2,6-0 ZF 0 2 -4-(1-W & -1H-1] 8} Z-3- ) ¥l & )-9-3]| == ] -

15,15-" e -3,6,13-E 8] 5 2-8-(4-((6-(8-((S)-H E&} 3| =2 &-2-7k= 0 d )-8, 8-H oA A F 2 [3.2. 1] =
=3-) ¥ e d-3-) ol Bl d ) HlE) -2-5 A4, 7, 11, 12- B E2fop A AL 7E-14-<) ) 7hEnfe o] E - (227).

FA 11, P41 2 S25.
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[2404]

[2405]

[2406]
[2407]

[2408]

[2409]

[2410]

[2411]

[2412]

[2413]
[2414]

SS90l 10-2547909

NS (EST) m/z 1053.3 [M+H] .

HONMR (400 MHz, W¥b&-d4) & 8.10 (s, 1), 7.79 - 7.64 (m, 2H), 7.52 (d, J = 2.3 Hz, 1), 7.28 - 7.19
(m, 4H), 7.14 (d, J = 8.0 Hz, 2H), 6.89 (t, J = 10.6 Hz, 1), 6.56 (d, J = 2.4 Hz, 1H), 4.63 - 4.55
(m, 1H), 4.09 - 3.89 (m, 3H), 3.84 (s, 3H), 3.81 - 3.73 (m, 2H), 3.66 (s, 1H), 3.64 - 3.60 (m, 1H),
3.58 (s, 3H), 3.56 (s, 3H), 3.10 (d, J = 12.2 Hz, 1), 2.90 - 2.61 (m, 4H), 2.18 - 1.67 (m, 7H), 0.80

(s, 9H), 0.75 (s, 9H). 'F NMR (377 MHz, WlE-S-d4) & —-77.94, -115.33.

s
/N
—N
F
F
(@] 'T' O/H (e} lT'
S T N NS VS
) H )
H (0] H O
X
A y |
SN N
Y
A Ao 228

e ((5S,8S,9S,145)-8-(4-((6-(4-otA B F] ¥ e} 7 -1-d ) ) ) d-3-L) o E] d )l &) -5-(tert-F-€)-11-(2,6-T]
250 2-4- (1 D17 2} 5-3-2) W1 2)-9-8| =2 2|15, 15-T W €36, 13- S 2] 2-2-9A4-4, 7,11, 12-H] &
eoba} Al -14-21) Fh =l o (228).

ZZFA)L 11, 2 P41.

NS (ESI) m/z 971.3 [M+H] .

HNWR (400 MHz, Wghe—d4) & 8.12 (dd, J = 2.2, 0.7 Hz, 1H), 7.73 (d, J = 9.4 Hz, 1), 7.65 (dd, J =
9.0, 2.3 Hz, 1), 7.52 (d, J = 2.3 Hz, 1), 7.32 - 7.18 (m, 4H), 7.14 (d. J = 8.1 Hz, 2H), 6.88 (d, J
= 9.2 Hz, 1H), 4.10 - 3.97 (m, 2H), 3.90 - 3.76 (m, 5H), 3.70 - 3.50 (m, 15H), 2.90 - 2.78 (m, 2H),
2.72 (d, ] = 7.9 Hz, 2H). 2.06 (s, 3H). 0.80 (s, 9H). 0.75 (s, 9H). F NMR (377 Mz, W&r&-d4) &
~77.88, -115.32.

A Ao 229
7
F Sy !
rF
i y o OH &
~o N N\:)\/N\N AN
H o z H o
FINE
X F
NN
L.

we ((55,85,95,145)-11-(2,6-t] FF 2 24~ (5-W & 3| 2| ©1-2-A )W & )-16,16, 16-E T EF L Z-9-3| =F A -
15, 15—t Wl & -8-(4-((6- (8- (F A &-3-% )-3, 8- o} XM A F 2 [3.2. 1] S &H-3-¢) T -3-) ol gl d )i & ) -
3,6,13-E8]&2-5-(1,1,1-EZEF 0 2 2-WE X2 -2-2)-2-2A}-4 7,11, 12-8| E&}o} A} AL 7F-14- ) T 2

- 244 -



[2415]

[2416]

[2417]

[2418]
[2419]

[2420]

[2421]

[2422]

[2423]

[2424]

[2425]

SE=506 10-2547909

vl o] E ($$$).

Z7H4]: 12, P39, S3.

NS (ESD) m/z 1030.2 [M+H] .

H MR (400 MHz, WEHS-d4) § 8.55 (s, 1H), 8.29 (d, J = 2.2 Hz, 1H), 8.13 (d, J = 9.4 Hz, 1H), 8.01 -
7.87 (m, 2H), 7.69 (dd, J = 8.8, 2.3 Hz, 1H), 7.55 (d, J = 8.4 Hz, 2H), 7.33 (d, ] = 7.9 Hz, 2H), 7.22
(d, J =8.0 Hz, 2H), 7.12 (d, J = 9.9 Hz, 1H), 6.86 (d, J = 8.9 Hz, 1), 6.79 (d, J = 9.9 Hz, 1H),
4.95 (t, J = 7.6 Hz, 2H), 4.85 - 4.78 (m, 2H), 4.58 — 4.49 (m, 1H), 4.48 - 4.40 (m, 1H), 4.40 - 4.26
(m, 3H), 4.23 - 4.09 (m, 4H), 3.98 (d, J = 13.1 Hz, 1), 3.79 - 3.71 (m, 1), 3.69 (s, 3H), 3.64 (s,
3H), 3.46 - 3.35 (m, 2H), 2.94 - 2.87 (m, 3H). 2.80 (t. ] = 10.9 Hz, 1H), 2.45 (s, 3H), 2.30 - 2.19
(m, 2H), 2.12 - 2.00 (n, 2H), 1.16 (s, 3H), 1.15 (s, 3H), 1.12 (s, 3H), 1.03 (s, 3H).

i
Ny~
=/ F
F
FoF
H.
0 H™O O
\OkN N\:/KVNN NTO\
H o =< H 0
N
x ~
Nig qgiﬁ
N
b
2 Ao 230

oel ((58,8S,98, 149)-11-(4-(1-(T) ZF 0 2o el )-1[1-3] g} H-4-2 ) -2-Z 2§ 2l )-9-8] == A]-15, 15-T] v & -
8-(4-((6-(8-(ZAE-3-¥)-3,8-TJo} A A Z 2 [3.2. 1] S &-3-¢) I d-3-<) o E] )l A )-3,6,13-E&| A4~
5-(1,1,1-E 2] 2.0 22U &3 2 h-2-21 )-2-SA}-4,7, 11, 12-H] E 2ol A8 ALt 214~ ) 72 vl o] &

2744 13, P8, 2 S3.

MS (ES) m/z 1083.8 [M+H] .

HONMR (400 Mz, #W]€-e-dd) § 8.11 (d, ] = 21.6 Hz, 4H), 7.72 - 7.55 (m, 3H), 7.42 - 7.29 (m, 5H).
7.92 (d, J = 8.1 Hz, 2H), 6.88 - 6.77 (m, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.81 (dd, J = 8.2, 5.0 Hz,
OH), 4.54 (s, 1H), 4.42 - 4.32 (m, 3H), 4.16 (s, 3H), 4.08 - 3.91 (m, 2H), 3.81 - 3.60 (m, 9H), 3.42 -
3.34 (m, 2H), 2.98 - 2.70 (m, 4H), 2.27 - 2.20 (m, 2H). 2.11 - 2.03 (m, 2H), 1.08 (d, ] = 22.3 Hz,
6H), 0.80 (s, 10H).

ARl 231
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[2426] wE  ((55,85,95,149)-11-(4-(1- (1] ZF 2 &) -1H-1] &} F-4-Y )-2-FF L2 A )-16-ZF L 2-5-(1-FF &
2-2-m g 2 9-2-9)-9-3| == A]-15, 15-T) W & -8-(4-( (6- (8- (M| E-3-Y )-3 ,8-T] o} AR A F 2 [3.2. 1] L EF-
3-d) I u-3-d) o Eld) il A )-3,6,13-EF] S 42-2-LA}-4,7, 11, 12-H Edo} A AL H 71-14- ) 7} 2 v} o] E |

[2427] Z7bA: 1la, A7, P8, @ S3.
[2428] MS (ESI) m/z 1083.8 [M+]'.
[2429] H NMR (400 Mz, ™&k2-d4) 6 8.48 - 8.06 (m, 3H), 7.70 (dd, J = 8.9, 2.3 Hz, 2H), 7.66 - 7.55 (m,

), 7.43 - 7.30 (m, 5H), 7.24 (d, J = 8.1 Hz, 3H), 4.96 (t, J = 7.6 Hz, 2H), 4.82 (dd, J = 8.3, 5.1
Hz, 3H), 4.54 (s, 1M), 4.35 (d, J = 13.4 Hz, 2H), 4.24 - 3.89 (m, 12H), 3.83 - 3.59 (m, 8H), 3.39 (d,
J =13.8 Hz, 2H), 3.00 - 2.72 (m, 4H), 2.28 - 2.19 (m, 2H), 2.12 - 2.00 (m, 2H), 0.92 - 0.75 (m, 13H).

F
2
F
F
0 HMo O h
\O)LN N\_/'\,NN NTo\
H o =< H o)
x
|
N™°N
e
[2430] ©
[2431] Ao 232
[2432] wE  ((5S5,85,95,145)-5-(tert-F&)-11-(4-(1-(c] FF 2 &) -1H-7] &} F-3-YU )-2,6-t] F 224 4 )-9-3| =
FA-15,15-H W & -8-(4-((6-(8-(Z A E-3-U)-3, 8-t o} A A F 2 [3.2. 1] S &F-3-L) I 2| d-3-L) o ] d )l A)
-3,6,13-Eg & A2 -2-3A}-4,7 11,12-8| Eg}o} A}l AL H| 7H-14-< ) 7L 20t o] E |
[2433] Z7HA: 11, P4, 2 S3.
[2434] MS (ESD) m/z 1047.5 [M+H]'. 1H 'H NVR (400 MHz, @eh-S—-d4) & 8.30 - 8.26 (m, 1H), 8.09 (d, J = 2.7 Hz,
1H), 7.80 (d, J = 9.4 Hz, 1H), 7.68 (dd, J = 9.0, 2.5 Hz, 2H), 7.48 - 7.31 (m, 5H), 7.23 (d, J = 8.0
Hz, 2H), 6.93 (d, J = 2.8 Hz, 1H), 6.84 (d, J = 8.8 Hz, 1H), 4.94 (t, J = 7.5 Hz, 2H), 4.46 (s, 1H),
4.30 (d, J = 13.8 Hz, 2H), 4.18 - 4.02 (m, 5H), 4.02 - 3.88 (m, 3H), 3.79 - 3.63 (m, 9H), 3.35 (d, J =
13.7 Hz, 2H), 2.98 - 2.77 (m, 5H), 2.24 - 2.16 (m, 2H), 2.04 (d, J = 8.4 Hz, 2H), 0.87 (d, J = 21.8
Hz, 19H).
F
v N’(
=/ F
F
F
H. F
o} H™O 0 H
\OJL'i(N\Z/'\,NN N\n,o\
H o =< H 0
F
§ S
| o
N™ 'N
!
[2435] ©
[2436] 2 Ao 233
[2437] He  ((55,85,95,145)-11-(4-(1-(H EF L2 W) -1H-F &E-4-U)-2,6-UEFF L2 A)-16-EF L 2-5-(1-&

- 246 -



[2438]

[2439]

[2440]

[2441]
[2442]

[2443]

[2444]

[2445]

[2446]

[2447]

[2448]

SE=506 10-2547909

O 2-2-ve X2 H-2-9)-9-5]| == A|-15, 15-T) | & -8-(4-((6-(8- (2 M| €t-3-Y )-3,8-T] o} AR A| F £ [3.2.
SE-3-A) I g d-3-U) o El )Wl )-3,6, 13- E&] S 42-2-2A1-4,7, 11, 12- B Egfo}x} A AL | 714~ ) T2 1]
=

Z7bA: T1a, A7, P7, 2 S3.
NS (EST) m/z 1084.0 [MI]

' NMR (400 MHz, ®gH&-d4) & 8.31 - 8.28 (m, 1H), 8.12 (s, 1), 7.88 (d, J = 9.4 Hz, 1), 7.70 (dd, J
=8.8, 2.3 Hz, 1), 7.37 - 7.21 (m, 7H), 6.86 (d, J = 8.9 Hz, 1H), 4.96 (t, J = 7.6 Hz, 2H), 4.81 (dd,
J =8.0, 5.2 Hz, 3H), 4.52 (s, 1H), 4.35 (d, J = 14.0 Hz, 2H), 4.25 - 3.89 (m, 13H), 3.67 (d, J = 8.3
Hz, 8H), 3.37 (d, J = 13.8 Hz, 2H), 2.95 - 2.78 (m, 4H), 2.26 - 2.19 (m, 2H), 2.07 (d, J = 8.6 Hz,
2H), 0.95 - 0.83 (m, 13H).

7\
=N
Cl
F
H. F
o) H O O H
- N\:}\,NN \n,o\
H o =< H 0
F
Y
S A~
Nig l\@
N
o
Ao 234

'l ((5S,85,95,149)-11-(2-F 2 2-6-EF 2 2-4-(J g d-2-) A )-16-FF L Z-5-(1-FF e 2-2-vgdx 2
H-2-9)-9-3| =5 A]-15,15- T W D -8-(4-((6-(8- (M &-3-¢)-3,8-T] o} AR A Z2[3.2. 1] FE-3-¢) =
3=l )-3,6,13-E2] & 42-2-5A1-4,7,11, 12-H Egtolx} g AL g 71-14-< ) 7} 28| o] E

Z74A): 1la, A7, P26, 2 S3.
MS (ESI) m/z 1060.3 [M+H] .

I NMR (400 MHz, #igt&-d4) & 8.65 (d, J = 4.8 Hz, 1H), 8.31 - 8.28 (m, 1H), 7.91 (g, J = 13.2, 11.5
Hz, 4H), 7.73 - 7.65 (m, 2H), 7.34 (d, J = 7.9 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 4.96 (t, J = 7.6 Hz,
2H), 4.81 (dd, J = 8.3, 5.0 Hz, 3H), 4.52 (s, 1H), 4.35 (d, J = 14.1 Hz, 2H), 4.30 - 3.96 (m, 12H),
3.73 (s, 1), 3.66 (d, J = 16.2 Hz, 6H), 3.38 (d, J = 13.8 Hz, 2H), 2.99 - 2.78 (m, 5H), 2.23 (d, J =
10.7 Hz, 2H), 2.07 (d, J = 8.7 Hz, 2H), 0.93 - 0.81 (m, 13H).

F

Al 235
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[2449]

[2450]

[2451]

[2452]
[2453]

[2454]

[2455]

[2456]

[2457]

[2458]
[2459]

[2460]

SS50ol 10-2547909

we ((5S,85,9S,145)-16,16,16-ET| ZF 2. 2-11-(2-ZF 2 24-(5-ZF 2 21 g|u-2- )l & )-9-3| == A] -
15,15~ W & -8-(4-((6- (8- (A E-3- )-3,8-T] o} A H A ZF 2 [3.2. 1] 2 E-3- ) 9] 2] 4 -3-2 ) ol E] g_m 4)-
3,6,13-E8]&A2-5-(1,1,1-Eg|ZF 9 2-2-Hd T 2 3-2-9)-2-2A}-4 7,11, 12-H| Eg}o} R S AL E| 71-14-Y ) 7} =
Hij o] E

=744 12, P14, 2 S3.

NS (ESI) m/z 1116.4 [M+H]

{
z
N
= F
F
FEF L
o 0 H
o N\/l\,N Wf
H 0 o)
FTF
< F
S |\
NN F
QL
Ao 236

wE'l ((5S,85,9S,145)-8-(4-((6-(8-(2,2-t] ZF 2 2o &)-3,8-T| o} AU A F 2 [3.2. 1] F&-3-A) ¥ 2 -3- ) o
)l Ad)-11-(4-(1-(H EF 2 2 v €)-1H-9 2} &-3-9)-2,6-t1 &= F 2 =l 4 )-16,16, 16-E&] EF 2 2-9-3| ==

A-15,15-t]H|E€l-3,6,13-E8] & 4-5-(1,1,1-EFEF 22 -2-H e T2 3-2-9)-2-2-A}-4 7,11, 12-8]| E&}o} =} &l
AP Z-14-) 712t o E

Z7HA): P4, A3, 2 S63.
MS (ESI) m/z 1078.4 [M+H] .

I NIR (400 MHz, ™g+&-d4) & 8.29 - 8.24 (m, 1H), 8.18 - 8.08 (m, 2H), 7.74 - 7.61 (m, 3H), 7.59 -
7.51 (m, 2H), 7.45 (d, J = 8.2 Hz, 2H), 7.39 - 7.31 (m, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.93 (d, J =

2.7 Hz, 1H), 6.88 (d, J = 8.9 Hz, 1H), 4.33 - 4.28 (m, 1H), 4.27 - 4.10 (m, 7H), 3.95 (d, J = 13.2 Hz,
1H), 3.68 (d, J = 10.7 Hz, 10H), 3.42 (d, J = 13.5 Hz, 2H), 2.95 - 2.73 (m, 4H), 2.29 (d, J = 10.5 Hz,
2H), 2.08 (d, J = 8.6 Hz, 2H), 1.20 - 1.08 (m, 10H), 1.03 (s, 3H).
7\
=N
cl
FF
H. F
o] H™O O H
\OJLN N\/'\,NN N\n,O\
H o < H 0
= A~
N
o
AAd 237
g ((5S,85,95,149)-11-(2-F 2 2-6-FF 2 E-4- (T g d-2- ) ¥l A )-9-3] = F A -15, 15-1] w| & -8-(4-((6-

(8- (A E-3-2U)-3,8-T] o} U A 2 [3.2. 1] E-3-2) ¥ g P-3-2) o g d )Wl @ )-3,6,13-E &) & A~ -5-
(1,1, 1"Exd)Z 20 2 -2-We X a2 H-2-9)-2-2A}-4,7,11, 12-H Eg}o} xR} A ALH| 7H-14-2 ) FF 28} o] E
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[2461]

[2462]

[2463]

[2464]
[2465]

[2466]

[2467]

[2468]

[2469]

[2470]
[2471]

[2472]

SS90l 10-2547909

=74A): 13, P26, 2 S3.
MS (ESI) m/z 1060.3 [M+H] .

H MR (400 MHz, WEF2-d4) & 8.65 (d, J = 4.8 Hz, 1), 8.12 (d, J = 9.4 Hz, 1H), 7.92 (dd, J = 18.0,
8.2 Hz, 3H), 7.73 - 7.65 (m, 2H), 7.42 (t, J = 5.5 Hz, 1H), 7.33 (d, J = 7.9 Hz, 2H), 7.22 (d, J = 8.0
Hz, 2H), 6.86 (d, J = 8.9 Hz, 1H), 4.96 (t, ] = 7.6 Hz, 2H), 4.81 - 4.76 (m, 3H), 4.46 - 4.23 (m, 5H),
4.18 - 4.03 (m, 5H), 3.68 (s, 5H), 3.62 (s, 3H), 3.37 (d, J = 14.0 Hz, 3H), 2.96 - 2.75 (m, 4H), 2.23
(d, ] =10.2 Hz, 2H), 2.08 (d, J = 8.7 Hz, 2H), 1.12 (d, J = 16.0 Hz, 7H), 0.84 (s, 10H).

7\
=N
cl
A F
o HMo o u
\OJLN N\;/K,NN NTO\
H o < H o]
F
Y
S |\
N N F
N4
F
Al 238

HE ((5S,85,95,149)-11-(2-2 22 -6-FF 2 2-4-(F Fd-2-¢ )il F)-8-(4-((6-(8-(2,2-T] & F 229 )-3,8-
topAu Al Z 2 (3.2, 115 8-3-) 9] 2] 2-3-D) N B )il ) -16-EF L 2 -5-(1-FF e 2-2-vd 2 9-2-% ) -
9-3| =2 A)-15,15-t W €-3,6,13-E &4 -2-8A}-4,7, 11, 12-H Ed}o} A AL | 71-14-Q ) 7} 2 v} o] E |

Z2vA: 11a, A7, P26, 2 S63.

MS (ESI) m/z 1068.6 [M+H] .

HONMR (400 MHz, W€F2-d4) & 8.65 (d, J = 4.9 Hz, 1H), 8.28 - 8.24 (m, 1H), 8.00 - 7.82 (m, 4H), 7.75
- 7.65 (m, 2H), 7.47 - 7.41 (m, 1H), 7.34 (d, J = 7.9 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 6.88 (d, J =
8.9 Hz, 1H), 4.31 - 3.95 (m, 15H), 3.66 (d, J = 15.6 Hz, 10H), 3.43 (d, J = 13.4 Hz, 2H), 2.99 - 2.79
(m, 4H), 2.34 - 2.24 (m, 2H), 2.08 (t, J = 7.0 Hz, 2H), 0.96 - 0.80 (m, 14H).

F
7\

A e 239

wE ((5S,85,95,149)-11-(2,6-U)ZF 9. 2 -4-(4-ZF o 2y g d-2-d)H 2 )-16,16, 16-Eg] ZF 9 2 -9-3| == A]
-15,15-t W & -8-(4-((6-(8- (A &-3-¢)-3,8-H o AH A E 2 [3.2. 1] SE-3-¢) T 2| d-3-L) A E] )Wl & ) -
3,6,13-E8]&42-5-(1,1, -E EF Q. 2 -2-WE L2 3-2-U)-2-5A}-4,7, 11, 12-H| Edtolx} Al At d 2k-14-L ) 7H 2
v o] E |
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[2473]
[2474]

[2475]

[2476]
[2477]

[2478]

[2479]

[2480]

[2481]
[2482]

[2483]

[2484]

SS50dl 10-2547909

Z2HA: 12, P15, 2 S3.
NS (ESI) m/z 1134.4 [M+H]

HONMR (400 MHz, W€h&-d4) & 8.65 (dd, ] = 8.6, 5.6 Hz, 1H), 8.29 (d, J = 2.2 Hz, 1H), 8.12 (d, J =
9.5 Hz, 1H), 7.78 - 7.61 (m, 5H), 7.33 (d, J = 7.8 Hz, 2H), 7.25 - 7.18 (m, 3H), 6.85 (d, J = 8.9 Hz,
), 4.96 (t, ] = 7.6 Hz, 2H), 4.53 (s, 1H), 4.44 (d, ] = 9.7 Hz, 1), 4.33 (dd, J = 19.5, 12.0 Hz,
AH), 4.17 (d, J = 14.3 Hz, 5H), 3.98 (d, J = 13.1 Hz, 1H), 3.67 (d, J = 16.2 Hz, 8H), 3.38 (d, J =

13.8 Hz, 2H), 2.96 - 2.75 (m, BH), 2.23 (d, J = 11.2 Hz, 2H), 2.08 (d, J = 8.6 Hz, 2H), 1.18 - 1.10
(m, 10H), 1.03 (s, 3H).

7\
=N
F
F
FLF
F
i HMo o}
~o™N N\;/K,NN N O<
H o 3 H o}
FTF
F
\\I\
NN
g
A Al 240

wE  ((5S,85,99,149)-11-(2,6-0 = F ¢ 2 -4-(F g d-2-2)ul H)-16,16, 16-E | ZF L Z-9-5| = E A]-8-(4-((6-
(8-0) 2z 2 A -3 8-T|o}xR A Z2[3.2.1]Se-3-) Y d-3-2) o gl D)l & )-15,15-1 & -3,6,13-E&] S 4-
5-(1,1,1-Eg| EF 2 -2-ME X 2 3-2-U )-2-FA}-4,7,11, 12-H| Eg}ol A} E AL F-14-Y ) 7L 2 vbw| o] E |

Z7HA): 12, P28, 2 S22,

+

MS (ESI) m/z 1102.1 [M+H]

7\

2o 241

wWE  ((55,85,95,145)-11-(2,6-0 ZF 2 2 -4- (¥ 2] ¥ -2-4 ) ¥l A )-8-(4-((6- (8-l & -3, 8-T] o} X}H| A F 2 [3.2.
1]5E-3-d) I 2ld-3-d) Al Eld ) wl 4 )-16,16, 16-EZ FF L 2-9-3| =5 A]-15,15-t) W€ -3,6,13-E 2| &4 -5~
(1,1, 1-E8| E2F 0 2 -2-vE T2 #-2-U)-2-8A}-4,7 11, 12-E| Eglo} A} AL | 7H-14-L ) 7L 2 nbH| o] E |

Z7HA): 12, P28, 2 S21.
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[2485]

[2486]
[2487]

[2488]

[2489]
[2490]

[2491]

[2492]
[2493]

[2494]

[2495]
[2496]

[2497]

SS90l 10-2547909

+

MS (ESI) m/z 1088.1 [M+H]

Ao 242

v

wE  ((5S,85,95,145)-11-(2,6-H ZF 0. 2 -4- (9 g d-2-4 )4 )-16,16, 16-EE ZF L 2-9-3| == A]-15, 15-
W e -8-(4-((6-(8-M&-3,8-Clo} A A F Z[3.2. 1] E-3-d)F 2| d-3-L) o E] )l 4 )-3,6,13-E & &4 -5~
(1,1, 1-E8| E2F 0 2 -2-vE T2 #-2-U)-2-8A}-4,7 11, 12-E| Eglo} A} AL | 2H-14-L ) 7L 2 nbH| o] E |

=704 12, P28, 2 S20.
NS (ESI) m/z 1074.4 [M+H]

HONMR (400 MHz, W€h&-d4) & 8.65 (d, J = 5.1 Hz, 1H), 8.29 (s, 1), 7.92 (d, J = 8.1 Hz, 2H), 7.68
(d, J = 9.0 Hz, 1H), 7.60 (d, J = 8.6 Hz, 2H), 7.33 (d, J = 7.9 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H),
6.84 (d, J = 8.9 Hz, 1H), 4.44 (d, J = 9.7 Hz, 1H), 4.33 (dd, J = 19.0, 11.6 Hz, 3H), 4.20 - 4.06 (m,
5H), 3.98 (d, J = 13.0 Hz, 1H), 3.66 (d, J = 21.3 Hz, 8H), 3.26 (s, 1H), 2.91 (d, J = 7.9 Hz, 7H),
2.31 (s, 2H), 2.07 (d, ] = 8.8 Hz, 2H), 1.19 - 1.10 (m, 11H), 1.03 (s, 3H).

i
Ny
= F
FEF
0 HMo oy
\UKN N\__/k\,NN NTO\
H o = H o}
N
X ~
Nig Tziﬁ
N
o
Ao 243

wWE  ((5S,85,9S,145)-11-(4-(1-(v] &F . 2w & )-1H-3] &F-4-L ) ¥l 2 )-9-3| == A|-15, 15-T] W &l -8- (4~ ((6-
(8-(Z A eH-3-2)-3,8-tJo}xH A EF2[3.2.1]SE-3-2) I g d-3-2) o g d )Wl 2 )-3,6,13-E & S 4 -5-
(1,1, 1"Ef| 229 2 -2-ye X 2 3-2-9)-2-2A}-4, 7,11, 12-H Ego} 2L AL 7F-14- ) 7} 20} o] E

=744 13, P9, 2 S3,

+

MS (ESI) m/z 1065.6 [M+H]

I NMR (400 Mz, #lgk&-d4) & 8.39 - 8.28 (m, 2H), 8.08 (d, J = 26.3 Hz, 2H), 7.70 (dd, J = 8.8, 2.3
Hz, 1H), 7.54 (d, J = 8.0 Hz, 2H), 7.48 (s, 1H), 7.43 (d, J = 8.1 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H),
7.21 (d, J = 8.0 Hz, 2H), 6.88 - 6.73 (m, 2H), 4.96 (t, J = 7.6 Hz, 2H), 4.81 (dd, J = 8.2, 5.0 Hz,

2H), 4.52 (s, 1H), 4.37 (t, J = 13.2 Hz, 3H), 4.15 (s, 3H), 3.95 (t, J = 10.7 Hz, 2H), 3.78 (d, J =
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[2498]
[2499]

[2500]

[2501]

[2502]

[2503]
[2504]

[2505]

[2506]

[2507]

[2508]

SS50dl 10-2547909

9.5 Hz, 1H), 3.69 (d, J = 10.5 Hz, 5H), 3.62 (s, 3H), 3.38 (d, J = 13.9 Hz, 2H), 2.90 (t, J = 7.0 Hz,
2H), 2.79 (t, J = 11.1 Hz, 2H), 2.23 (d, J = 11.0 Hz, 2H), 2.07 (d, J = 8.6 Hz, 2H), 1.09 (s, 3H),
1.01 (s, 8H), 0.76 (s, 10H).

Cl

AR of 244

wel  ((55,85,95,149)-11-(2-F 2 2-6-FF 22 -4- (I d-2-d)W A )-16-EF L 2-5-(1-EF=z-2-HEd= =2
F-2-9)-9-3| = EX]-15,15-T W & -3,6, 13- E T2 42 -8-(4-((6-(8-(2,2,2-ET ZF ¢ 20| & )-3,8-T] o} A} B A| &
2[3.2.1]158-3-9) 9 g d-3-) o El d )M & )-2-FA}-4, 7,11, 12-H| Eg}o} A} E AL F-14-Y ) 7L 2 vbw]| o] E |

Z7HA): 1la, A7, P26, 2 S62.

MS (ESI) m/z 1086.4 [M+H]+. 11 'H NIR (400 MHz, "l&t&-d4) § 8.67 - 8.62 (m, 1H), 7.99 - 7.80 (m, 5H),
7.71 - 7.61 (m, 2H), 7.59 - 7.51 (m, 1), 7.44 (dd, J = 7.1, 5.1 Hz, 1), 7.36 (d, J = 7.9 Hz, 2H),
7.25 (d, J = 8.0 Hz, 2H), 4.30 - 3.96 (m, 10H), 3.90 (d, J = 9.1 Hz, 1H), 3.84 (d, J = 11.5 Hz, 2H),
3.77 - 3.46 (m, 10H), 3.23 - 3.11 (m, 3H), 2.99 - 2.80 (m, 5H), 2.08 - 1.98 (m, 3H), 1.78 (t, J = 7.1
Hz, 2H), 0.95 - 0.80 (m, 12H).

2 Ao 245

wE  ((5S,85,99,1459)-16,16,16-EFZF 0 2 -11-(2-ZF 0 24— (I g d-2-Y )Wl & )-9-3| == A]-15, 15-t] #| & -
8-(4-((6-(8- (A Er-3-4)-3,8-TI ol AR A E 2 [3.2. 1] & &-3-< ) F 2| d-3-) o E] ) 4 )-3,6,13-E 2] 4~
5-(1,1,1-E8| 229 2 2-e X 2 %-2-9)-2-2A}-4 7,11, 12-H E o} AL AL 7F-14-2 ) 7L 20l o] E (ABC) .
=744 12, P29, 2 S3.
MS (ESI) m/z 1098.7 [M+H] .

HONMR (400 MHz, ™€+2-d4) & 8.65 - 8.61 (m, 1H), 8.29 (d, J = 2.3 Hz, 1H), 8.11 (d, J = 9.1 Hz, 1H),
7.92 (dd, J = 18.5, 7.8 Hz, 2H), 7.75 - 7.62 (m, 4H), 7.33 (d, J = 7.8 Hz, 2H), 7.22 (d, J = 8.0 Hz,
2H), 7.15 (d, J = 9.9 Hz, 1H), 6.85 (d, J = 8.9 Hz, 1H), 4.96 (t, J = 7.6 Hz, 3H), 4.82 - 4.76 (m,

2H), 4.53 - 4.12 (m, 10H), 3.99 (d, J = 13.7 Hz, 3H), 3.76 (s, 1H), 3.68 (s, 3H), 3.58 (s, 3H), 3.37
(d, J = 14.0 Hz, 2H), 2.86 (dd, J = 31.3, 7.8 Hz, 4H), 2.22 (d, J = 10.8 Hz, 2H), 2.07 (d, J = 8.8 Hz,
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[2509]
[2510]

[2511]

[2512]

[2513]

[2514]
[2515]
[2516]

[2517]

[2518]

[2519]

[2520]

SS50dl 10-2547909

2H), 1.18 - 1.05 (m, 9H), 0.94 (s, 3H).
4. RBEIH A4
MT-4 HIV AA .

3122 MI-4 AZoA HIV-1 (I1IB)e] EAE oAels= 19 Yo EHéH AT 384-4 HA EZHoA Al
Aetolrh. IFES 384-9 Z|Z2YA ZHOIE oA DHSO FollA A& sAstar (1:3), F7F= njolH]
ulo] 22 EZ9-(Biotek Micro Flow) % o ZE o) Z(Agilent ECHO) sz} 71 E ARE3ke] b RPMI ®RA|
(10% FBS, 1% P/S) W= 200N t‘fwé}@rﬂr Z47re] ZHolEE £ (e U2 §ls) 2 5 M AZT 44 o
Z7S Xgsle], o 8% AY FES SRR T. M4 AlEE 10 ule] RPMI (Fo-#¢s) =+ HIV-1
(ITIB) &% vloleis A5 21Mgh 1:250 AER APHA-ZAAHT. #dd 2 vadd -4 Axs &
A RPMI iAol A F7}2 3|AMsta, wlolaR ZES9 Fwj7]|& AR&ste] Zhzhe] ZHolEe H7bsiqltt. 7k
2 2% Ao QlHloly (37T)A 54 Bt Ak 3 A elolE] FE(Cell Titer Glo) (Z=2w|7}
(Promega)) & 74 Z#lolEd Hrtete]l FAIFEAY] F& ATt ECy B G #bs 2d 4159 50%

AAs faets s sEEA Aodsta, A JEZ AAS7] A3 SAY f8-wke mdS ALgEte] Ak
stttk EA 3 W dHoleE= sty E 1o Rugd,

MT-4 HIV | = 3knfole]~ 7AA

Y ZZEFE N4 Fvtolg|z A did 7|AE A &dsts 347 ¥stsE zhevh: 7247be) GBS ALF
5o 2 ANEzR, ZZhe] AR s Aoldt 29 TS ALgste] Adstar, 193] 1.58] F4S Zo]Ed
Ax Y3k, l% Zyzh o) ko thell 40709 HolE EAEEZS zt= oA FAS I, HolHE
BEA8ta, & AFE ad= = X215 (Graph Pad Prism) (Ag]EYols, Ao ar)oA AASFTE. ECyu=
21 ECys = (19) x ECxoll 93l ZAITE. WD 3 54 = da 2435 en, ol k7] # 59l

AR e W 150 dEE S (1D 38 geld FolA olF A=R AW,

m{u

o

WA 24

=

AE e w1 uM; §WE FE: 0.5 mg/ml (U, HE 2L A7 7 ufo|aAREY] AH$-); BFQAX}: NADPH-
AR Al2=¥l (NRS) 895 Al 2, 12, 25, 45 2 65%.

(Z121e] Qliflol A ol ol) s 2AZE 872 ok

Ol
ool

5 uL 3= (50 uM 99, 50:50 ACN:H20)
25 uL NRS &9
6.25 uL 20 mg/mL 3+ slo] Z=&
213.75 uL 100 mM KPO4, pH 7.4

250 uL % #9

37CY <lFHold XA, W3S ZbZbe] Aol NADPH A4 Al=gle]l FH7lel 98] Al&sba, whE E3HE
25 UL Betal 225 uL AH |A (YE EFo=24 50 % MeOH, 25 % ACN, 25 % H20 2 200 nM ¥ &E)<&
zb= ZHolEd Hrteith. EHClEE Y F, olES 307 ot dalEgste dMAs ekl

ok 100 uL AHAE AES ZFolEd Helsta, 150ul B2 AT, EFE oF 20 pLES LC/MS/MS AL_
el Fste] FES vhES RUHPEAT. Al SHE t1/28 AMESte] SHE @& AAES
o, dolEHE syl B 1 ¢ = 19 AAEY.

[
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[2521]

[2522]

S=5061 10-2547909

e ECso (nM) HE 9% CL Az AR 95
(L/H/kg) CL (L/H/kg) | CL (L/H/kg)
: - - -
2 2.64
3 6.95
4 2.82
5 437
P 022 <0.11
356
7 021 <011
361
8 2.46
9 10.13
10 3.46
0.18 018
1 372
12 311
13 63
113 0.66
14 439
15 422
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[2523]

% \ s 0.45 <0.11
17 7.24

s 5 1.03 0.13
7 ‘s 0.29 <0.11
2 130 0.18 0.34
21 232

22 3.24

3 1o 0.22 0.21 <0.11
24 3.82

2 ", 141 0.16
6 1s 16 <0.11
27 3.5

28 456

29 4.02

30 444

1 106 0.75 <0.11
2 s 0.59 <0.11
33 471

34 5.26

35 1o 2.1 1.74 <0.11
36 tes 0.27 <0.11
3 75 0.32 <0.11
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[2524]

38

6.13
39 27 0.54 0.15
2 29 0.5 0.13
41 3.58

42 3.18

5 e 1.01 1.66 0.16
w 17 254 0.13
15 2 se 0.92 <0.11
16 13 0.19 1.64 <0.11
47 7.18

18 1420 0.18 <0.11
49 37.3

0 a1 <0.18 <0.11
51 2s <0.11
s “1s <0.18 0.14
3 o8 02 0.51
>4 8.47

55 4.44

6 5o 0.19 147 0.17
57 501 <0.18 <0.11
P 170 0.24 <0.11
s 138 0.83 0.6
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[2525]

0 o 0.65 0.12
ol i <0.18 <0.11
62 8.83

o 1s 02 0.86 <011
64 54

65 7.7

66 14.52

p s 1.43 041
o3 Ts 0.61 <0.11
s 14 <0.18 <0.11
70 7 <0.18 <0.11
7 . <0.18 0.47 <0.11
7 1 <0.18 0.14
7 175 <0.18 0.13
” 7 0.2 1.53 0.17
75 » 021 <0.11
76 3.53

P 240 0.25 <0.11
78 r <0.18 <0.11
79 153 <0.18 <0.11
80 3.13

o1 139 0.39 <0.11
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[2526]

82 44 0.44 0.82
83 17.25

84 3.23

- s 0.19 0.13
” ol <0.18 <0.11
o7 1t 0.23 0.13
o3 57 <018 163 <0.11
% 5 <0.18 1.67 <0.11
%0 s 0.67 0.14
9l 3.69

2 3.72

03 240 113 0.19
4 2.57

05 i 139 0.38
%6 233

o7 iss 031 0.46
08 i 0.65 0.26
% o6 0.26 <0.11
100 7.96

00 |40 <0.18 <0.11
102 |5 <0.18 0.18
103 |48 032 0.16
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[2527]

104

497
105|316 0.39
106 | 404

107|505 11
108 1723

109 15971

HO 1308

11 7.22

12 {445 032 <011
H3 1o

114 51 0.28 <0.11
115 319 <0.18 0.12
16 | 579 039 0.19
U7 1415

18 11061

119 3.66 0.27 1.35 <0.11
120 536 0.53 0.14
121 331 <0.18 <0.11
122 |5 <011
123|406 <0.18 <011
124 g3 05 <011
125
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[2528]

126 |u1n <0.18 0.45
27 a1 13 0.54
128 |36 0.37 0.15
125 3.62 <A
30 | a4 <0.18 0.32
131 5.24 <ot
132 18.24

13 |su <0.18 <0.11
B34 |ss <0.18 <0.11
135 3.64

136|385

137 331

38 |ya 0.95 0.17
139 130

140|500

141 6.68

142 8.78

143 7.79

44 |51 0.95
145 506 <0.11
146 1817 <ot
VR P <0.11
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[2529]

148

6.95
149 |43

150 {56

I5S1 48

152|616

153

154 |,4q <0.18 <0.11
155 8.95

156 17.04

157|453

18 | 417 0.22 <0.11
159|383 <0.11
160 | 5700

161 " <011
162 12.25

163 {53, <0.11
164 7.89

165|408 32 0.56
1661706

167|407 <0.11
168 |54 242 0.19
169 6.76

- 261 -

S=5061 10-2547909



[2530]

170 413 <0.18 <0.11
11 |45 0215 0.27 <011
172 | sg6

173 | 4ss 12 <011
174 233 0.69 0.18
175|517 0.7 0.67
176 136 0.75 <0.11
177 1812

178 11032

179|355 0.27 033
180 |30 <0.18 <011
I8 g5

182 1gg

183 - 5
184|366 <0.18 <011
185 258 0.31 0.32
186 |47 <0.11
187 |47

188 |

189 1547

190 1706

191 17.42
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[2531]

192 |5 0.36 1.04 0.22
193 278

194 |4,

195 |57 0.52 0.12
196 10.54

197 | g 0.32 <0.11
198 |51 0.33 <0.11
19 |0 0.48 0.91 <0.11
200 | 436 0.19 <0.11
00 |, 0.49 0.27
202 967

205 | 500 1.09 032
200 |58 0.48 0.19
205 |55

206 |35 1.03 0.41
07 | e 0.92 0.25
208 |, 0.74 0.16
200|510 121 L12
210 | 1408 <018 0.18
21 5.75

212|497 0.33 0.33
213|486

- 263 -
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[2532]

214 | a3 <0.18 <0.11
215 18.21

216 114.29

217 113.31

28 |0 0.45 0.92
20 |4 0.24 0.19 <011
20 |76 034 0.46 <0.11
21 |aso 0.28 0.14 <0.11
222 12.93

223 12.88

24 a2

225 | 406

226 14.93

227 |4,

228 166

20 |74 0.26 <0.11
230 3.97

281|497

232 2.47

3 |, <0.18 <0.11
234|554

235 16.74
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10-2547909

s==4

<0.11

1.2

1.07

1.2

1.4

<0.18

2.8

3.7

37.03

4.89

12.3

4.45

5.62

6.57

3.45

532

19.53

3.59

236

237

238

239

240

241

242

243

244

245

DRV

[2533]

[2534]

= MR

_z:!

[2535]

DRV+=

=]
=

1o] Ba¥th (ATV
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s=s5

[2536]

5 CL

3H 9z 4

0.07

0.1

0.04

0.11

0.05

0.08

0.09

0.11

0.08

0.08

0.11

0.43

0.05

0.02

0.14

0.09

0.15

0.11

0.13

3=

23

36

46

51

58

88

73

75

89

101

112

153

170

171

173

176

199

208

239

[2537]

o
oW

w

2]
®
__o_l
Ho

ol

)3

[2538]

7§ PK

[2539]

=3
T

, AT

al

3

1 5% EtOH, 55% PEG 300 @ 40% & (pH 2, HC1) FollA] A|A|3}k

9]

=

IV 94 Fo

1 5% ol EHS, 55% PEG 300, 1%

9]

el

[2540]

9

)
=

o A Al A s}

=
K3

39% = (pH 2)

80 ¥

Ed

HE 72 o] FoiH .

9

o=

whele] wl-vpol

o
oo

oy

1o

o

q

o

AXS
a

1)

oy
iy
o

o

o

=1
=

o 2w

=3
T

oF

i

o

ks

o

(}:j\

of wa} 0.5 &= 1.0 mg/kgd] &Fo] ALHEE A3}

=
K3

&2 A

IV 5o o o

2421k

=
. 0.50, 1, 2, 4, 6, 8, 12 2 247k

AE (A4 W= 1.0 ml)

[2541]

o
B

=]
=

12

1.5, 2, 4, 8,

1.0,

0.48, 0.58, 0.75,

S A2 A EDTA-K27F &1

2

% 0.25

o]

v el o] (Vacutainer )™ F-BHoll $=x3}ar,

E
T

H.

ol HRr7l H

VSS = &

3ol Bargt.

Feles ) R 2 R

3]
°r

4 shgr=ol

E
=

B3t

o~
T

3

Efel o
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[2542]

[2543]
[2544]

[2545]

[2546]

S=59d 10-2547909

%3

EE A IV CL A IV VSS A IV A PO A PO &%

(L/HR/KG) (L/KG) T1/2(HR) | F (%) (mg/kg)

58 0.47 6.34 13.8 18 2

63 0.28 2.4 8.16

170 1.39 4.35 7.62 2.45 2

171 0.26 3.12 13.4 23 2

DRV 2.7 0.87 0.37 38 2

ATV 1.0 0.90 13 48 10
ZE PK
Ad = 9 T2 98] 5% olekS, 55% PEG 300 2 40% = (pH 2) FolA AAstetr, A3+ Fol=
A8 5% 55% PEG 300, 1% E¢ 80 2 39% & (pH 2) oA AAstalgdct. ztzhe] Fo] F& 3upgle
TR U D HERZ o]FojHrt. o 1, TES 0.27 WA 0.32 kgo 2 AZFHAT. TES &§F F9
A Rk . AlE BEFS 30l AF A9y 5 u‘ of oaf Fofstlrt. FYe] HES 74 & Al
<ol w %= 1.0 mg/kg®] &0 xd_ T AU, AT Fol 2ol diEl, AE EESs AT A
dE F SEAA Folatlvt. Al AW Fol ME (22 digf 0.30 mL)S IV F o sEo] o
3 Fo o]3 (.25, 0.48, 0.58, 0.75, 1.5, 3, 6, 8, 12 @ 24X 7te] AFH U}, FA TS AF
T EE Fojd, FoF 0.25, 0.50, 1, 2, 4, 6, 8, 12 X 24 7tel] AFHFGAT. P MES e
A=A EDTA-K27F w21 whstdlo]ly™ Fueo] #38ka, A §& 95 Ao @48 dAEA7A FA.
LC/MS/MS % Abgate]l el Ao A sRtEe] sEE AT, H-783) kst B4 Y F

AlZE dlolE el thal ettt
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[2547]

[2548]

[2549]
[2550]

[2551]

s=s4

10-2547909

¥4
e AE IV 4= IV 4= PO
4= IVCL | VSS T1/2 4= PO | 4% (mg/kg)
(L/HR/KG) | (L/KG) (HR) F (%)
36 0.32 5.99 15.7 16.4 25
46 0.45 422 9.22 13 25
56 0.85 7.44 8.77 341 25
57 0.36 2.45 6.28 232 25
58 0.48 6.68 12.8 372 25
61 0.43 6.5 12.9 18.5 25
63 0.42 5.46 11.9 19 25
71 0.9 726 9.27 24.6 25
73 032 3.34 9.43 35 25
74 0.39 5.07 11.6 358 25
79 0.77 4.07 513 13.1 25
89 0.3 353 10.2 442 25
101 0.48 6.07 10 384 25
130 0.39 527 115 557 25
170 0.35 332 9.38 36.6 25
171 0.32 8.11 225 39 25
180 0.39 0.52 2.81 4.29 25
199 0.46 1.07 2.09 14.7 25
221 0.32 441 115 19.9 25
239 0.4 5.49 12.9 263 25
DRV 22 0.73 0.32 24 2.0
ATV 27 0.87 0.37 38 5.0

[

2 o].zﬂ A )\_‘j_E] =B

O

=74 3 ek o2 G &t ol PI W1 EAWOlA nlole] s AW &3} (CPE)ZHES] HES 54
&= 59 F7] AE AEE @A AAsict. EFsHA, NMT-2 A|ZE 37TCeA 327 &< vigES
gkl S EANOEA 0019 7 TEE MDA §T £= SdmolA] wole2S A&t 2 x10' 7] Al
S /mLe] % W ZAA7) %, 96-¥ ZdolE (FY o] Apo]A A~ (Corning Life Sciences), H|=
o AR5 A S awg)el Aso® stk AEE 10-XRJAE, 3-u] A% oFE SAE (0.5% #F DMSO
TE)E 3h= $hzl RPMI iAol A 59 &<k 37°Coll Al 5% CO.o A QlFwlo]datalch. o] %o, 100 ulLe] A
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[2552]

[2553]

[2554]

[2555]

[2556]

[2557]

[2558]

[2559]

[2560]

[2561]
[2562]

[2563]

[2564]

ElolE -2 AleF (Z2H7}, v AT oits)S 24 Aol Hristar, @33 21355 Av) A (EnVision) =
dolE #57] (HZ1-A, A3 . (Perkin-Elmer, Inc.), ®l= vjAlF:Al=F 94) AolA AZFslsiict. HIV-
SEH MZ APERFEEY 50% RIS FESE R FEEA FoHE By e XLIEM™ AZE o] (IDBS,

FuiEs, 9% Aol dExs) 9 nAY 89 BAS A9 F Haw
we] ANEAT. oA 24, AAlel 589 SR (GPIDT A tlolel: e HIV Zzejolal oAl
(olE A2 @ vpsul2) el waste] al7] = o] A A,

MT- 2 M| uleld]~ E3F #AA .

>
ofo
o
s
>
of
(o
il
-
09:'4,
s}
w
=
Lo,
it
i)
[kl 2

MT-2 MEZE 3AIZE 5<t Hlad & 744 tsi (M01=0.05) oA HIV-1jp (J=WiAE vlo]QEAEZ A~

N WEAsF dYan )R gUA|m, 4-d SdolEd 4 2 x 107] AEE Sdolgsiart. ofE
=
o

a
1) BCyo whel A wirE Abe A 3 FHaol 16417 ool skl 3-4ddvith, AMEE ECy wkel

1o o

ol s $RE ot AR Alxd AX g A W' sAsta (1:5), 3299 Ikl AA niole]
2-fEE AEHE gy (PRl di&l RUE P, FAX vpele]s A As >80% (PEE YEhllE 4=
FE FASAL, FUR BAE w7k -80THA FAARAT. A A emA], Al 58] shgHE (GSPI1)

dud volH = vE HIV Z2EHokA AAA (eletaur| =, vy 2) 3 o gu]dl=s} nHlalste] &17] &= 5

B3} nholgze] FARY A,

Z RNAE FolAll(Qiagen) Hlolziz RNA ©] Z]E (Fokxl, w|lx Az Yol Aol E AlEste] 7179
CPE-44 9 p24-44d A2HH 549 FAX JHdozHE HASIHY. 27 <&l o x4ste 74
F9s Y-8 RT-PCR (Fokxl)dl o3 STHA7|a, AFES DNA AGiEA ol H&sct. Ad HsE Ad
2] (Sequencher) (¥ Z= FXEZ o] (Gene Codes Corp.), = FIAIZFT <l o} )& ALE-3te] & wlojg| A
drfe] gHo| o3 &Adstar, ofnwit X3S AAHsSiT).

By 4 14

(Aol 3utE]e] =71 9l 3upe]e] prlemFEe]) E-¥ 4L vpolegSvold IVI(Bioreclamation IV
TZEE e AolQdrt. 2% EDIAS 2uAzA AFEETh.  10% IS 1.5% (w/v) 2% EDIAZ o]2olzl
0.133M 2ol E kAl Foll 3] &3t

10% FBSZ o] Fo{zl RPMI A2 vi¢F viA & AEol= Alo]AA 2, 1., AESH FAd 93] AT,

o
o %

;é]

o A

A5

59

tols (Dianorm) B F47] (3FM = ojg2]F2(Harvard Apparatus), "IA}FEA =S &
olF w: MNFor F3y&ATE (Weder HG, Schildknecht J, Kesselring P. A new
equilibrium dialyzing system. American Laboratory. 1971; 10: 15-21). <+ Ao, FA =S oi=F 147+
EQF 0.133M A o|E GFAl, pH 7.4 Toll AAAZT. 1 oM 3&E (1 mb)3} A1 10% I3 2 Alx v
WA E oJAEHE FA Ao wigjZFe] mixg ths, A A4S 37T FxAdA A8 AR, HE V)
o, FZoZHE] EYA-3F HMES A-AFE EYzEdd FE YR AFARY. FBAS 10% 8
FAES Lo A Ax v iXE Fshe daEE FRE SHT. FAST Ax Y aA HES
Lol B3 10% S Fiole dAEd FER ST, B AEF $%9¢ S48, 79 olF % 3E9

Ake 918l 7SS,

E

A AFE 2719 1 ol PIFE st2Z-Als FEste R 2 (2.4 cm &Y HA)o = o] F

:
U N
e N 2
o M

BN

o Qe
o™
>

B9 90% (v/v) oFAIEYUEZ, 10% (v/v) W&z g ste] chds)
Qb 15,000 rpmell Al AR Sk, ANl 200 pl EHES s,

[<]
F T = etk AES 2% oot 294 ve, 232 (10 nl)E LCMS/MS Al A3

¢}

H] = Ciog 92/ Coon

A7V A7 Cigs wg FA4F 100 @& sk (PARO oJs) A H)olaL, Card F4F AE Wi wiA &%= (PAR
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[2565]

[2566]

[2567]

[2568]

of olsl ARE)elth, Azl FEE FA Hok whbgshs R4 A Ul A4 ¥3le] wsel sl FREHom

BASAT

ZzHokAl Ki H4

AAA a8S PG A5 44 GAS AHEste] AT, pH 5.39] 100 mM oM EARYEH, 100 mM
NaCl, 1 mM EDTA, 1 mM DIT, 0.25 mg/mL BSA & 1% DMSOZ &5l whe d=Ald tus % = sz 2.5
nMe] Ajx3 HIV Z2EHokAl 2 A3 SitES A7FFaitt. 208 ARd-QAdHo)ld &, a44 93-S 33U

714 (2-otn] =l U )Thr-11e-Nle-(p-Y E £ )Phe-Gln-Arg (¥} (Bachem))9] 40 pMe HF wE=2¢ H7}d
oz ZMAEEAY. HA & F FI = 100 pltk. WESES 320 nme] o] 3 E 420 mme] HE I3

S Agste] EHZF T YE(Tecan Infinite) M1000 Z#o|E #H57] Aola] 20%o] ZAA At D& =
del 717 e E£Ee HES,  wg £RE A4l wxe] FeEA EXREsa, dolHE £3
[Morrison (Biochim. Biophys. Acta 1969, 185, 269-286)1°l ¢l&ll 71Ae X =-Ag WAL Agste] HgA]

A K &g FEsa.

% 50 3}3HE 58, DRV, 2 ATVS] &

592 58 I oletALbH 2
Ki (nM) 0.060 <0.030 0.035
ECso (nM) 6.8 72 9.7
q-A% 5.8 2.9 3.1
ECos (nM) 11.4 19.9 25
gud 449 353 42 75
ECys (nM)
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10-2547909
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% GS-PI1 | DRV ATV
gww o 2.8 3.7
A 0.45 12 3
or_@ o.om 1.20 1.07

aona

(vlola =243 RXAAY

GS-PI1

92

\\\\\\\\\\

.

\'"} i

o



10-2547909

s==4

B
H

3 5=, nM

10000

1000

100

-
(@]

N

©
—_—

GS-PI1, DRV, 2 ATV9] Al

oo}

=i GS-PI1, 0.5 mg/kg iv/2 mg/kg BT
=== DRV, 0.5 mg/kg iv/2 mg/kg BT
e ATV, 2 mg/kg iv/10 mg/kg B+

A PK GS-PI1 DRV | ATV

CL, L/h/kg* 0.47 2.7 1.0
] b 21381 V,,, L/kg 6.3 0.87 0.90
1 = e % F 18 38 48
] ’ \W\\N\\NM\\\:\\\\\\t\\\..e\&.\ﬁw\..\
| e t; h 13.8 0.37 1.3
. \\s‘\\\s.\s ; — wwssonilfy
] %
WHH\N"Q-th H-w :

T T T T T 1
0 4 8 12 16 20 24
Alzk, h
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10-2547909

s==4

B
H

84 5%, nM

10000

1000

100

10

0.1

Nk 5&

.
3
w0
s

I

R
Bl

GS-PI1, DRV, € ATVY & @]

o3}

~#= GS-PI1 0.5 mg/kg iv/2.5 mg/kg AT
== DRV 0.5 mg/kg iv/2 mg/kg BT

s
%,,-0.32,0.37 h

~#~ ATV 1 mg/kgiv/5 mg/kg BT| 4= pK GS-PI1 DRV ATV
CL, L/h/kg 0.48 2.2 2.7
V.., L/kg 6.7 0.73 0.87
%F 29 24 38
t,,,512.5 b t /2 h 12.8 0.32 0.37
m\ GS-PI1, 0.5 mpk IV, 2.5 mpk 37; S+FYH 2, 0.5 mpk
B, - S— IV, 2 mpk 2 7; ot HI E, 1 mpk IV, 5 mpk 3T

T
R
v, i
i,

o

Az, h
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10-2547909

s=s3

A =
100 -
-o=-GS-PI1 (1Q=1)
Gl ~e-GS-PI1 (IQ=2)
& -e-GS-PI1 (1Q=4)
5 %01 ~-GS-PI1 (10=8)
40 - -e-GS-Pl1 (1Q=12)
20 -

0 om——
0 8 16 24 32

= GS-PI1L 19 IQoIA Edsx] &=
)

H

100

80

60

E.N

0

20

8w EFV 2 RPVE 19 94 IQolA Ex3tth; ATVE 12x] ¢t}

—-EFV (1Q=74)
-+~RPV (1Q=4)
-B-ATV (1Q=14)

16 24 32

- 275 -



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 12
 기 술 분 야 12
 배 경 기 술 12
 발명의 내용 12
 도면의 간단한 설명 15
 발명을 실시하기 위한 구체적인 내용 15
도면 271
 도면1 271
 도면2 272
 도면3 273
 도면4 274
 도면5 275
