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2 E woemRE Aduss AIDS = HIV 299 A8l AHSHE= Aolx she] tE 2gAl, R ety
o2 5§55 wAlet A £Fshs oty 24 Eolt.

R o FEHls A8AVE wEUAE HIV o dAatas A 24 Eolt

B oo g2 %kEH% =]

=
= B | =
e rEALAL IV 9 A SAAZE S, Cichedl, QAR e, e
ez, A, 9 AERven pAN FomRE Muni W,

EOHIV o AAbEL OAIAISl ket 2y Bolth, ¥ Wyl
AAAT DY, oAz, A=, dua, 2

Bowye) e Ut AEATE HIV Tzl olAAel ofstd mgFelrh X wne ® g2 gt
HIV Zzelobal eAA7k ehelube, obebaibe, chuhel, Eabzael, eiusl, =sjus, 9, e
B, A @ e mehine T4 geziy Adns yoeld.

wowye) m oohe FHlE AEAVHIV §F A okhd yBolrh, B Wyl ® e FuE MV §
SAATE AFMERO = i 1-12499) ol ek,

¥ ool e el A8A7HIV DY AA ofSH Btk B Wyl ® thE e HIV Y
oA A7} vhehil sl ol

o

0
=
i

By moUhE gEls AEAZ HIV QETebA oAAe ofsbd xggolth. ¥ wWyel ® tE o
HIV QUel1eba] o AA7F S el ebe], ool aehsl, Ei Zeaehel el

w el w e o

L

iy

= 287 HIV -2 o AlAI QD oFsha] 2=l
Bl

Byl w e ¢

o

ZHEA7F HIV 2o} Hi= A=sl AAlAIQl ofshs A =oltt.
o

514 19] BT Holw shte] F-HIV 48719 Fol§ AFeh "2, "FFA", EARY U FAD
gol= FH827k AIDS D HIV 49 okl FAAT} olajsh wish ol 27 FelEutolels oW B o
2 249 GUEDuole s &Y (MRDS A¥-9S ofv]g.

AEAeR FAB'S AIDS 2 HIV HE okel AL olslshiz sk 2ol Svigli A #Y)

o

A -&3}7]
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g2 dof] sl "DMAP"; 1,2-tiZZ=Zolgte] thal]l "DCE"; olHEUEH thaf] "ACN"; 1,2-tu|EA]o|etol] ths
"DME"; 1-3lo]=EAIHIZER|o}E slo]=golEd dia] "HOBt"; ¥ tlolix=2dodolvle djs] "DIEA".

oA AFEF whel & ool v o] FojE Tt 139 tjal] "1 x", 23] sl "2 x", 33| tjs] "3
x", AN =el s "T", B e dEFEC O8] "eq", 19 e 9B dial "g", dad ke dEa
HAEol sl "mg", Y = EEC s 'L, By Ee gy Ee] s " L" o]l A2 EH HEE
ulo] A2 HE s "ul", el i "N, E(molar)ol tis] "M", dE & UEE A "mmol",
thlel dis] "atm", A A F o s "psi", FFE sl "conc.", E3}Ho| ths] "sat" i
"sat'd ", EAbEOl ois] "MW, &8"el wisl "mp", ALFelHHA g s "ee", A EFH dis|
"MS" E= "Mass Spec", A7IEF o]23} Hw g ois] "ESI", i EslEel s IR, 3 Esls A
Egel dis] "HRMS", A ZRwlE ey HEg Egdd dis] "LOMS", 3yE AA Z2elE 2 i)
"HPLC", 97 HPLCel thaf "RP HPLC", ®tet Z2wtEefso] ofal] "TLC" W& "tle", AA7]ITH SFwel o
3 NR', GRS el "HY, Der] el "6, A2l el 's', wEeel e "d', EZAd o
"t FEES s "q", dEE dis] "m", B2Z=d gis] "br", 2= i3] "Hz", ¥ "a", "B",
"R", "S", "E", ¥ "Z2"& GHAAA 1A= ¢ Zﬂﬁ}d” gAelth.

2 ool dF FHES RS2 [-I1Ie wel AAetA X 3E SEHEAe|E [-125E FA4E F v HE
g 1-19] 4 w7l JheEsls FEEAAE 128 AT, olE tet-FE oM HOIE ¥ HPAES o] &3}
g 2slE o] o ~H 2 [-3& AT [-49] -3¢ gk Fets wiNE AZEHo| oo sfo|=F Ao}

g 9 |

ol

rwﬂ

o]

2

o 2~
9 R odHOlEE ol &% Wasize] AWow obvlwved [-58 AFeeth. 155t HEve= [-69)
=3o ulo|Alo|FY 3EE [-7S AFEUIL, oF HCI-USAow Agdtd o 28 [-82 HEA 7
th, FtE=BA4S Bode et al (J. Am. Chem. Soc. 2008, 130, 4253-4255)¢] el uleg} 7T~ [-9=
AR AT
w4 1
Pd,(dba)s
ANETA
Cl cl O Cl O Cs,CO3, 90C Cl O
N : CN  H,S0, HNOs NN o HCIO, NS o E|N%H& N : OtBu
cl Me 110C > e tBuOAC o~ e HeN Me
-1 1-2 1-3 O 4 O |-5Br
01 01 Al NaOAc/ Br
NH,OHHCI, MeOH OMe
OMe
PhCl, B8

-6
1) (COCI),, DMF, DCM
2)§£ ] TEA DCM

e 11-1& AENEHE [-90] H7Fste] F7H4 1128 AFstaL, olF g 34" 1S o] &3sto =
)2 712 Fola gko] EA el 71F &F [[-302 FIAAY. &F [1-3S vAFH oz ojaRdwdl 9 3
A2 sl dE FAE 2ol o8 FHA I1-42 ABAHTE. E3lo] 9 FAE 21 o] &3ty
HA3 old fFrAlg AZHARC o8] A 1145 T34 g% [1-52 AIAAG. A9 AFEI3}
2 a9y JFERAL 11-68 A&kt
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[0089] HES-2] 11
-1
Br, g cesee B il &
>: /,\N A — B 5 @_(/\N N ome B @_{/\N I§ OMe
/ e DMF, DIPEA N/ — o) N/ P (o]
-2 11-3
HCIO,
tBuOAc, DCM
Me Me Me Me Me
Me - Br N (E)/kM:
N Ok @_(\N N oe Pd(PPhaa @_(\N NN OMe
Zj)raf;if;rfﬁr *9 b Y
DMF, 85 °C 14
[0090]
[0091] ABN2HEZ FHA 1-958 9 FAH 21 o &ste] vy 712 Folx Ake] EA sholl 712 &F 11
12 A Y. S04 111-1& vAgd o2 o|aFad 9 HALLS Xt de 3xd 24 93
A 11122 AZAHT, 3ol €8] FAE 1S o] 83le] ol2RIZYo|E fEAe dty AZHo 9
Z0A) 11-28 F7H4) 1142 HA T oA~ HE 1149 AAZUSE HE st22244 [11-55 A3},
[0092] HES-2) 111
Me
. o —— TR ;goe_ o " )<
NN © N NF NZNF
o 1 -2
Pd(PPh3)s
ArB(OR), Na,CO3
DMF, 85 °C
MeMe ) MeMe MeMe
Ary Arp O Me ‘ﬂ Ary Ary 9/J<Me ‘AFZB(OR)Z Ay Cl nge
JNN OH Meo;,eg NN A_-OMe PA(PPhy),s /mom
i:> NT N (e] = z:) iN’ & o Na;CO3 3:) NF Q
-5 -4 DMF, 85 °C -3
[0093]
[0094] 2 71" eSS A S A="ES o] gste] A Ad oA A A¥E AZntEI I ¢
3 FAANA FAE WA o] AAAFG. 2 A AMde]| Adud 38 HPLC GAl= olsd A 9:1
H,0/10 mM NH,OAcE Zti= oA EUE™ 2 o5 B: A: 9:1 oA EYER/10 mM NHO0ACE 2t H0 He ol 54
Ar 95:5 H,0/20 mM NH,0AcS 2zt MeOH @ o]%AF B: 95:5 MeOH/20 mM NH,0AcE 2zt H,0E o]-&3lo] C18 prep-
Ael (5 pm) 7oA Fu) &8 g3l Gt
[0095] A 1
cl 0O
N| Xy~ “OH
N e
[0096]
[0097] 2,6-0)FZ22-4-mg 1] FEIE ARHE 2,6-UF22-4-WEUIE=UEZZRE US6677352 (2004)<] A =x}o

weh Az,
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[0098]

[0099]
[0100]

[0101]

[0102]
[0103]

[0104]

[0105]
[0106]
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FHA 2
cl o
N7 OtBu
CI” > Ve
AP 2,6-HF 22 4-rH o] B 3A-HE oMAlHCIE (24 ml) F 2,6-HFRE-4-vHY T
(1.00 g, 4.85 mmol, 1 equiv)®] &l 70% 3 24F (0.88 mL, 14.56 mmol, 3 equiv)S #H7Fs}ck. 1 h &,
&S DOMe R 3|AMAI7)a, 23ty AF dlo]7l2HUY0E FEHoa ZA~HA AFHsta, dxA7|n
(NapS0,) . AFol A EZ2AA ARE (1.21 g, 95%)< =F8HA 0 ol2 ] =349k, 'H NWR (400 MHz, CDCls) &

7.15 (s, 1), 2.37 (d, J = 0.5 Hz, 3H), 1.62 (s, 9H); LCMS (ESI, M+1): 262.1.
A 3

cl 0
H,NT N Me

32-He g-olnm-2-FZ Z—4-m]E ] FE] o] E: 3x-3E 2 -tEF224-vEAUIEYE (10.5 g, 40.1
mmol, 1 equiv), Pd.(dba); (1.84 g, 2.01 mmol, 0.05 equiv), IAEXEA (2.32 g, 4.01 mmol, 0.1 equiv),
2 Cs)(05S tSAtol A &8 83lsldtt (A4S 108 52 o2 Ea) sEIdAFozn 2akrsladnt).

= o7l (8.0 mL, 48.1 mmol, 1.2 equiv)S A7sta, TIELS 90TCAA 1 h B9 7FGA AT, F9 &2
7 & HESES EtOAcE A 71aL, &2 AlFsta, AXAIZI (NaS0y), XFolA sHAHT. vAAl A
AES MeOH (200 mL)o 3 3Far, NaOAc (9.87, 120 mmol, equiv) & slo]=FH Ao}l o= F R o= (5,57
g, 80 mmol, 2 equiv)E H7}sI9ich. 308 F, WHEES 1 N NaOHol| H7betar, DOMO.Z FE319t) (x2). &3
DM FEES AXA7] (NaS0y), XFolA sHAHAY. vAdAl APdES Ed4 278 2=rntEa9 (0-30%

—

oL &

EtOAc/hex)oll 93l AAlste] 33328 g-oln]w-2-Z 2 24U FEO|E (7.5 g, 77%)E =590, |
NMR (400 MHz, CDCly) & 6.22 (d, J = 0.8 Hz, 1H), 4.58 (br. s., 2H), 2.27 (d, J = 0.8 Hz, 3H), 1.60
(s, 9H); LCMS (ESI, M+1): 243.1.

FA 4

Br, Br,

O
2:::> %3 \
/
1-H ZH-3-(2-HZH2-] 1-O)o]ZX]oJ g )il A MeOH (200 ml) = 2-H2F-1-(3-H 2R ) el (48.23 g,

174 mmol) e &NS Egve o=E¥=HolE (57.5 mL) @ pTsOH (1.650 g, 8.68 mmol)&E A 2]d}ar, SkFdl
A (75C Ld4x) A sholl 2.5 hrs &¢ 7MEAIFHY. EFES YZA7|3, A 242 FFA7]3, Et0

(250 mL)= 3AA7]3L, 2.0 M 4 K05 (100 mL)ell oo g2 MAsFt. #7158 AFA7] (MgS0y),
otalar, 7t bl HEAA, BAE (56.43 g, 174 mmol, 100% F8)S ol5A FA odwA F5aT
'H MR (500 MHz, CDCly) & 7.69 (t, J = 1.8 Hz, 1H), 7.48 (ddd, J = 7.9, 2.0, 1.0 Hz, 1H), 7.43 (dq, J
= 7.8, 0.9 Hz, 1), 7.29 - 7.24 (m, 2H), 3.60 (s, 2H), 3.24 (s, 6H). C NWR (126 MHz, CDCly) &
141.0, 131.5, 130.6, 129.6, 125.9, 122.3, 100.8, 49.5, 35.0. LCMS (M+H-MeOH) = 291.97.
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[0107]

[0108]
[0109]

[0110]

[0111]
[0112]

[0113]

[0114]
[0115]
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3A-FE 2-(3-HE2RHuY)-5-F22-7-mjgo]nr)E[], 2-a]F 2] H-6-7F2 8 o] E: R ZWIA (300 ml)S
go Zglags EE 7FEAA7] (40T 2UAZ), o7]d o974 -HRE-3-(2-HZF-1,1-t]HE Ao

enNdlAl (56.05 g, 173 mmol), % FETZA] 3x-5E g-oln|w-2-FZZ-4-WEFEUJo]E (33.91 g, 140
mol)E, ol5S X7 & F7HEe FE2MA (F 70 )R B BFE AAFSEA Ao r Hukst
ATt HH3E R HEYn 0% s JFEAR v, WAAIZIA, ZshAl wkE Et,0 (1500 mL)ell 8]
TRtk A" @8-S 16w B¢t WA v, 3P ES AT T 93 FHste AdE (47 g, 111
mmol, 64.4% &)< 5= £ WA biotage (80 g Si0,, 3
AF 2 0% (3 CV), 0-60% (15 CV), 60% (2 CV) EtOAc)ol o8] AAAIZ the, 1L ofEVUELZRE A4A
FNA ~AEAS e uerE AT 2S39ch H NR (500 Mz, CDCly) 6 8.14 (t, J = 1.7 Hz, 1H),
8.02 (d, J = 0.5 Hz, 1H), 7.89 (dq, J = 7.7, 0.9 Hz, 1H), 7.48 (ddd, J = 8.0, 2.0, 1.1 Hz, 1H), 7.41 -

7.39 (m, ), 7.32 (t, J = 7.9 Hz, 1), 2.45 (d, J = 0.9 Hz, 3H), 1.65 (s, 9H). C NMR (126 MHz,
CDCly) 6 164.3, 145.6, 145.2, 135.3, 133.6. 131.3, 130.3, 129.2, 124.7. 123.9, 123.0. 121.7, 115.4,

107.6, 83.9, 28.1, 19.9. LCMS (M+H) = 421.3.
F3HA 6

Br cl O
NZ=F

2-(3-B 2R d)-5-FZZ-7-mgo]n]r}2[1, 2-a] 7 &] H-6-7F=F Lk - [0l -
[l M e 3x-39 2-(3-BHarud)-5-F22-7-vdonthx[1,2- ME] -6-7
mmol) 2] fé%%"% 48 hrs F¢F WAL, WHEES AET Ho|RER FHAT
2 8k, IF o o8 n¥ES FHEAL, Aq8 AT i OMlEHE = ﬂﬂo}OﬂD} AFES A
A OMIEHEQOH AFEA 7|5, 208 Tt W 2, APAA 1¥ES R8I 55
Z2710 &) Et,02HE 13 AzAA, YAE (23.3 g, 58.0 mmol, 68.8% F=&)S 3|y 2 %?LH 23}

o]LAk (800 ml) = 4.0 N
Jt2B g olE (35.5 g, 84
S, AFES oHNEYEH

=
>
Y
o
o
oBL’

&&

2

o}, H NMR (500 MHz, DMSO-ds) & 8.90 (s, 1H), 8.35 (t, J = 1.7 Hz, 1H), 8.17 - 8.08 (m, 1H), 7.73 (s,

), 7.67 - 7.59 (m, 1H), 7.48 (t, J = 8.0 Hz, 1H), 2.46 (d, J = 0.9 Hz, 3H). 13C NMR (126 MHz, DMSO-
ds) & 165.9, 143.1, 132.6, 131.7, 129.2, 125.6, 125.1, 125.1, 124.3, 123.0, 113.2, 110.9, 66.8, 20.0.

LCMS (M+H) = 367.1

A 7

2-(3-HE2 X3 )-5-FZZ-7-v|go]nJr]E[], 2-a]H 2] H-6-7F2 R Y FZalo/=: Ax yIFZ=2YE (600 ml)
T 2-(3-RERIAY)--FR2-7-WEo|ntpx[1,2-a]l T g d-6-7t2 544k, HC1 ¢4 (22.03 g, 60.3 mmol)2] &

Elole ek F2dlol= (13 ml, 149 mmol)el] ©]o] DMF (1.5 mL)E A glstgct. dEalS 3.5 hrs 59k wwk
A7 O, 3% stell s5A1A -F2gelng 44 B P ERA FEII, olF the wAll AA
o]-g-3Ftt.
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[0116]

[0117]

[0118]

[0119]

[0120]
[0121]

[0122]

[0123]
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3-[2-(3-H 2R3 )-5-F 227w & o] ] }E[ 1, 2-a] T 2] -6~ |-3-S £-2-[ (IE)-1 A -E-g eh-1-Y &] ] Z 2

AYEY: fZ229E (600 nl) F 2-(3-BRRIHY)-5-F22-7-vdolntx[1,2-a]vgd-6-7l2Rd =2
gho]= (23.16 g, 60.3 mmol)e] kel &HNE 1-(AlolwwE)H Egtsto] E2-1H-E Q. d-1-0]F H=Eulo]l=
(18.82 g, 90 mmol, Fa%&: J. Am. Che. Sco. 2008, 130, 4253)el ©]o] FU-1 7] (Hunig's Base)(31.6
ml, 181 mmol) = A 3rt. WHgES HA-2olA 16 hrs &<t WA v, E£33ES 23td &F vlo|7t2R
HolE gHo=m MA3II (2 x 200 ml), &R F4F5E 9 FE3UTE (2 x 50 nl). FX F715E dxA7|5
(NayS0y), oltstar, 7t stol #4d FyZ FHAHT. 58 &AL biotage (330 g Si0y, A F 10% (3
CV), 10-100% (10 CV), 100% (2 CV) EtOAc, ©]o1A CHCl, % 0% (2 CV), 0-10% (10 CV), 10% (2 CV) MeOH)el
o AAAAHG. AAAE TE& EFAI , AAE (24.6 g, 51.8 mmol, 86% F&)S 2
A fEd 2P ERA F5IGT. o] 2d& YR oty %74101] ol &3ttt HMER, A AA" BHES
2he AES HA oPMEYE- A7 T, oF 4 F39 Et,02 F7F AAZT. 108 ¥, 44" 44

R
)

2

ol

o

o

f

S

>

Jﬂ

& AT ool ola e, E0R AR, AHELL g7 TaE AZS 25890, H MR (500Mlz,
CDCls) & 8.14 (t, J = 1.7 Hz, 1H), 8.00 (d, J = 0.5 Hz, 1H), 7.92 - 7.86 (m, 1H), 7.49 - 7.45 (m,
1H), 7.44 - 7.39 (m, 1H), 7.36 - 7.28 (m, 1H), 3.62 - 3.52 (m, 4H), 2.78 - 2.67 (m, 2H), 2.42 (d, J =
1.1 Hz, 3H), 2.26 - 2.14 (m, 2H). LCMS (M+H) = 476.1.

FZA 9

wg  2-(2-(3-BRREHY)-5-F22-7-vgo]n]otz[]1, 2-a] ] 2| H-6-Y )-2-2 404 Eo] E: T+ MeOH (660
% 3-[2-(3-BERdd)-5-Zzz-7-0go|nttx[1,2-a] ¥ 2 T-6-2 ]-3-L 2-2-[ (1E)-1 A -E] & H-1-2 7]
2HYEH (18.92 g, 39.8 mmol) % =< (39.2 g, 63.8 mmol)e] EAS 7}EAA7]L (75T 2L =x),
}7z} 5 hrs @ 7.5 hrs 3ol ztzh A

1 7FA1712 (80C), 20 hrs
Z7ES EtOAcol] &&A7]2, gi
HstaL, oJ#HRE F7b FFHA

|

w23 A2 WA AT, F271E9 L& (12.25 g, 19.92 mmol) S

7VetRtk. £ EE 7FAA7]aL (407C), WHEES 16 hrs B9 71
HES o o3 AAst, OM NS %ﬁ/\lﬁ S

713 (MgS0,), 22 9= FFAFH Y. 1PES &

A

)
2
p‘h
38
o
N ;
ofj
o
A
N
>

b AR 228 2t adee] F oA FEEs dla, ol 94 adEe AdE (9 g, 22.08
mol, 55.4% F8)S A Bud nPEZA F5a9th. HNR (400 Wiz, CDCls) & 8.15 (s, 1H), 8.04 (s,

1), 7.91 (d, J = 7.8 Hz, 1H), 7.52 (d, J = 8.0 Hz, 1H), 7.48 (s, 1H), 7.34 (t, J = 7.8 Hz, 1H), 4.01
(s, 3H), 2.42 (s, 3H); LCMS (ESI, M+1): 409.0.

FZHA 10
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[0124]

[0125]

[0126]
[0127]

[0128]

[0129]
[0130]

ZIHSd 10-2017-0045308

e 2-(2-(3-E2X5Y)-5-(4,4-0] v e F 52| -1-Y )-7-v| el o]n]T] £ [ ], 2-a] 7] 2] H-6-Y )-2-5 3 oA E o] E:
DMF (20 mL) & W€ 2-(2-(3-RErid)-5-F22-7-vdo|nthx[1,2-a] 7 g d-6-Y)-2-L SolAH 0| E
(1.97 g, 4.11 mmol)9Q] murE o 4 4-tidEI g (0.558 g, 4.93 mmol)e] o] DIEA (2.152 ml,
12.32 mmol)E rtollA H7Fskith. AAE AL dkhe E3ES 2 hrs T wHkA]Z]3, o HE (150 L) 2 3|4
Al71aL, & (5 X 25 mL), 95 (25 mL)& AFsa, AXA7) (MgS0,), d#slar, s=A171a, Z+zF 10, 20
2 30% EtOAc/Hex?] 1-1itS o3l Ze4 a2vlEagdd o3& AAAA 9EE= AHE (1.66 g, 3.43
mol, 83% #8)% FA NYPBEA FEFAT. Q¥HE AAHELS 20-30% EtOAc/Hexol o8] FEatqth. |

NMR (500 MHz, CDCl;) & 8.14 (t, J = 1.7 Hz, 1H), 7.91 (aqd, J = 0.8, 7.8 Hz, 1H), 7.85 (d, J = 0.3 Hz,
1H), 7.50 (ddd, J = 1.1, 2.0, 8.0 Hz, 1H), 7.32-7.37 (m, 2H), 3.99 (s, 3H), 3.52 (br. s., 2H), 2.98

(br. s., 2H), 2.37 (d, J = 1.1 Hz, 3H), 1.51-1.57 (m, 4H), 1.15 (br. s., 3H), 1.08 (br. s., 3H). LCMS
(M+H) = 486.1.

FA 11

)

Br N” OH
NF A~ O

(S)-Hg  2-(2-(3-E = Dﬁf/si)—5—(4 4-tjm e F s e]vl-1- )-7-m g o] n] i} Z [ 1, 2-a] 7] 2] ©l-6- ¢ )-2-3} o] =& 4]

ofAEo]E: 4 54 (30 ml) 5 WY 2-(2-(3-BE2EHY)-5-(4,4-tHE g d-1-d)-7-s o m| thx

[1,2—a]ﬁ41ﬂ"d—6—%)—2—jiovﬂEﬂ °o]E (1.58 g, 3.26 mmol)e] &S (R)-1-H€-3,3-t)#|d3A}slo| =2y &

2[1,2-¢c1[1,3, 21 ZAAEE (0.362 g, 1.305 mmol)®E A &sta, EFES WA 7oL (-40C, =gfo] ofo]x/

SMNEVER), EFo Z 50% R T £ (1.119 ml, 4.57 mmol)S H7}slgt). WS E3ES 308 =
oF WA -, -15TC & HHS| 7F2A17]aL, 905 &<t wukA|FH Y. &35S EtOAc (75 mL) 2 E3td =4

Na;C0; (75 mL) & BMAIRAT. &S 30 &t shA witA7]a, 771735 E3F NaL0:= AlFskar (5 x
75 ml), AE=A71aL (MgS0,), olstar, FFAZT. AEES Atz v @Al ol &3l o] AEE2 ¢
o WAl mRkg S SRRA BEAHOR e, AAld =de aEde B4 AFEHS 9§ AR

Ak, H MR (500 MHz, CDClz) & 8.11 (t, J = 1.7 Hz, 1H), 7.88 (s, 1H), 7.88 - 7.83 (m, 1H), 7.46

(ddd, J = 8.0, 2.0, 0.9 Hz, 1H), 7.33 (s, 1H), 7.33 = 7.28 (m, 1H), 5.62 (d, J = 5.2 Hz, 1H), 4.44 (d,
J =47 Hz, 1H), 3.79 (s, 3H), 3.65 - 3.53 (m, 2H), 3.02 (dt, J = 11.9, 4.0 Hz, 1H), 2.90 (dt, J =
11.6, 4.0 Hz, 1H), 2.41 (d, J = 0.9 Hz, 3H), 1.77 - 1.66 (m, 2H), 1.58 - 1.47 (m, 2H), 1.17 (s, 3H),

1.09 (s, 3H). C NMR (126 MHz, CDCly) & 174.3, 146.8, 143.7, 142.2, 136.8, 135.9, 130.8, 130.2,

129.0, 124.6, 122.9, 120.6, 115.8, 106.6, 68.2, 52.9, 45.3, 44.6, 38.5, 38.4, 30.6, 28.3, 25.6, 20.1.
LCMS (M+H) = 488.1.

F3HA 12

(S)-Hg  2-(2-(3-H 223 )-5-(4,4-t] W& 7] 7] 2] T-1-¢) )-7-m[ & o] n] G} [ 1, 2-a] 7] ] -6~ )-2- (33}
Al opAE] O] E: CH,Cly (100 ml) & (S)-wE 2-(2-(3-H 2R3 d)-5-(4,4-t] | E 7] 5 2] d-1-2)-7-w D o] ]t}
Z[1,2-a] 9 g d-6-)-2-3Fo] =ZA ol H O] E (1.050 g, 2.159 mmol)©] &4E 70% 4 HCL0; (0.204 mL,

2.375 mmol) & Halsta, WZAZ e (0C 4Lx), olaxdd 7}~=2 58 ZoF A¥AFL, WMLES
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[0131]

[0132]
[0133]

[0134]

[0135]
[0136]

SIES 10-2017-0045308
shar, WA 7IEA 3058 SoF wHkAZl g8 16 hrsoll A X
Z3tE $4 Na00; (50 mL)E AAA 7)1
(MgS0y), oA#sla, 7+t dtoll A7, AFES biotage (80 g Si0,, AL = 10% (3 CV), 0-60% (15 CV),
60% (2 CV) EtOAc)ell <la] A AIAZ T} 5 &

ox
oX,
e
S
s
tio
e
o,
>
al
K
o
A
ol
o
=2

o AAE (1.05 g, 1.935 mmol, 90% =&)L WA {22 DPFEZA F53 . H MR (500 MHz, CDCls)

§ 8.11 (t, J = 1.7 Hz, 1H), 7.88 (dt, J = 8.0, 1.2 Hz, 1H), 7.86 (s, 1H), 7.47 - 7.43 (m, 1H), 7.31
(t, J =79 Hz, 1D, 7.29 (s, 1H), 6.05 (s, 1H), 3.70 (s, 3H), 3.70 - 3.63 (m, 1H), 3.55 (td, J =
11.6, 2.6 Hz, 1H), 3.17 - 3.09 (m, 1H), 2.97 - 2.90 (m, 1H), 2.46 (d, J = 0.9 Hz, 3H), 1.76 - 1.64 (m,

13
2H), 1.57 - 1.46 (m, 2H), 1.26 (s, 9H), 1.19 (s, 3H), 1.10 (s, 3H). C NMR (126 MHz, CDCl;) & 173.3,
147.0, 143.6, 141.0, 137.9, 136.3, 130.7, 130.2, 128.9, 124.6, 122.9, 122.2, 115.9, 106.7, 75.8, 69.1,
52.3, 45.3, 44.0, 39.3, 38.7, 32.0, 28.5, 28.1, 24.7, 20.7. LCMS (M+H) = 544.2.

A 13

O Dk
astegh

(S)-mjd  2-(2-([1,1'-H}o] 7] d ]-3-Y)-5-(4,4-t] | B 7] 2] H-1- )-7-v] & o] v ]2 [ 1, 2-a] H &] H-6- Y )-2-(3
Z-PEZAOAE O] E: DIF (1.0 m1) & (S)-HIE 2-(2-(3-B2R3d)-5-(4,4-t] D3| s 2 D-1-%)-7-H| 2 o]
v thz[1,2-a] 9 2 d-6-L)-2-(32-F-EA]) oA EHI O] E (0.0515 g, 0.095 mmol), HLEHEZAF (0.023 g, 0.190
mmol) % 2.0 M 44 Na,C0; (0.142 ml, 0.285 mmol)2] o] AALE 58 &< HEAZ o5, Pd(PhP),
(7.68 mg, 6.65 umol)i Agstar, F7F 28 Bk AXAFT. E2~3E Destal, 2 hrs ¢ 7HEAI AT
(85T 2Yx). M$ES ‘@21”\]7]3, 5 (3 nl)E 3A3ska, 1.0N HC1 (1 mL) 2 Agsta, Et, 02 FE3Ach

biotage (12 g Si0;, Ak Z 0% (3 CV), 0-60% (15

nQ

(2 x 10m). X F7] F2ES A7, IFES
CV), 60% (2 CV) EtOAc)ell <&l AAAHY. S B8-S EHA7Ia, F st 5FAA, A& (0.030 g,
0.056 mmol, 58.6% )& FwWd FE2 o2 F£E3 . H NMR (500 MHz, CDCly) & 8.19 (t, J = 1.7 Hz,

1H), 7.94 - 7.90 (m, 2H), 7.73 - 7.68 (m, 2H), 7.59 - 7.55 (m, 1H), 7.54 - 7.50 (m, 1H), 7.50 - 7.45
(m, 2H), 7.41 - 7.36 (m, 1H), 7.32 (s, 1H), 6.08 (s, 1H), 3.75 - 3.66 (m, 4H), 3.58 (td, J = 11.7, 2.5
Hz, 1H), 3.17 - 3.10 (m, 1H), 2.98 - 2.90 (m, 1H), 2.46 (d, J = 0.8 Hz, 3H), 1.77 - 1.65 (m, 2H), 1.58

13
- 1.46 (m, 2H), 1.26 (s, 9H), 1.18 (s, 3H), 1.10 (s, 3H). C NMR (126 MHz, CDCls) & 173.4, 147.0,

145.1, 141.7, 141.2, 141.0, 137.5, 134.6, 129.0, 128.7, 127.3, 127.3, 126.7, 125.1, 124.9, 121.9,
115.9, 106.5, 75.7, 69.1, 52.2, 45.2, 43.9, 39.2, 38.7, 32.1, 28.5, 28.1, 24.6, 20.6. LCMS (M+H) =
540.4.

AA¢ 1

O Dk
ascoqs

(S)-2-(2-([1,1'-v}o] 5 ]-3-Y )-5~(4, 4-C] ¥ & 2] 5] ] €]-1-] )-7-w] gl o] m] T} £ [ ], 2—a]-‘7/13/ H-6-9 )-2-(33}-
HER ol ER MeOH (0.5 mL) ¥ THF (0.5 ml) = (S)-#& 2-(2-([1,1'-H}o] L ]1-3-9)-5-(4,4-t] v & 3]
o) 9-1-2)-7-w D o] m Tk 2 [ 1,2-a] 9] 2] -6-2)-2-(33}- -5 A )bl Hl o] E (0.030 g, 0.056 mmol)e] &S

nQ
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[0137]

[0138]
[0139]

[0140]

[0141]

[0142]

ZIHSd 10-2017-0045308

M =4 LiOH (0.30 mL, 0.300 mmol)® Ag]stal, &3ES 2 hrs B¢ 7FEA AT (85T 714
7 3k (0.45 um AlEA § EH), #F]-&-HPLCl o3 AAAZTE. AEE &

] o

_%

=
koto ©
ok
N
>
H
JL

%O} AE FAES FBtOAcE FE3T (3 x 15 nl). 3 #H715S 1xA17]
ata, 72t st wE=AA, Et0ZFE 13 74x% 3 AFE (0.022g, 0.042 mmol, 74.9% 5&)
A =80, H NR (500 MHz, CDCl;) & 8.16 (t, J = 1.6 Hz, 1H), 7.91 (s, 1H), 7.89 (dt, J = 7.6,

1.3 Hz, 1H), 7.72 - 7.68 (m, 2H), 7.60 - 7.55 (m, 1H), 7.54 - 7.49 (m, 1H), 7.47 (t, J = 7.6 Hz, 2H),
7.40 - 7.35 (m, 2H), 6.01 (br. s., 1H), 3.77 - 3.68 (m, 1H), 3.59 (td, J = 11.9, 2.3 Hz, 1H), 3.31 (d,
J =11.0 Hz, 1H), 2.89 (d, J = 11.5 Hz, 1H), 2.49 (s, 3H), 1.75 - 1.60 (m, 2H), 1.53 (d, J = 12.8 Hz,

13
1H), 1.49 - 1.41 (m, 1H), 1.30 (s, 9H), 1.16 (s, 3H), 1.07 (s, 3H). C NMR (126 MHz, CDCls) & 172.5,

147.0, 145.1, 142.0, 141.8, 141.1, 134.2, 129.1, 128.7, 127.4, 127.3, 126.9, 125.2, 125.1, 115.9,
106.7, 69.2, 45.8, 43.8, 38.7, 32.5, 28.4, 28.3, 24.2, 20.7. LCMS (M+H) = 526.4.

ZA 14

O Dk
aSieeh

(S)-wd  2-(3F-FEA])-2-(5-~(4, 4~ F 5 2] cl-1- )-7-m & -2-(4'-v &~[1, ] '-B} o] 5| H |-3-Y ) o] H] L] 5=
[1,2-a]5]2]E-6-)olAlEo] E: DMF (1.0 ml) % (S)-WE 2-(2-(3-B2r3d)-5-(4,4-t)v & = d-1-
d)-7-wd el ttx[1,2-a] 9 g D-6-U)-2-(3A-HF-FA] ) o} H O] E  (0.0514 g, 0.095 mmol), p-&=HRELF
(0.026 g, 0.189 mmol) = 2.0 M 54 NaxCO; (0.142 ml, 0.284 mmol)e] &N 58 Het A4S A¥F e,

nQ

Pd(PhsP), (7.66 mg, 6.63 pmol)= A s}ar, F7} 28 Fo Axsc). Z~3E A8, 2 hrs 52 7}
A7 T (85T 71d B2, ﬂr*l o N ES

Et.02 FZ3I3h (2 x 10 mL). 3 f7]

CV), 0-60% (15 CV), 60% (2 CV) EtOAc)ol & AAAZTH P& &8s EIJA7]aL, 48 dtoll 5414,
AAE (0.047 g, 0.085 mmol, 90% F&)S 73 TEOEZA F53HTE. H MR (500 MHz, CDCls) & 8.17

mL) 2 3AA]7]aL, 1.0N HCl (1 mL)E A 8]s}ar,
FFES biotage (12 g Si0,, &AXF F 0% (3

-

(t, J =1.6 Hz, 1H), 7.91 (s, 1H), 7.89 (dt, J = 7.5, 1.4 Hz, 1H), 7.63 - 7.59 (m, 2H), 7.57 - 7.53
(m, 1H), 7.52 - 7.48 (m, 1H), 7.33 - 7.27 (m, 3H), 6.08 (s, 1H), 3.75 - 3.66 (m, 4H), 3.61 - 3.53 (m,
1H), 3.18 - 3.09 (m, 1H), 2.98 - 2.89 (m, 1H), 2.46 (d, J = 0.9 Hz, 3H), 2.42 (s, 3H), 1.77 - 1.65 (m,

2H), 1.57 - 1.46 (m, 2H), 1.26 (s, 9H), 1.18 (s, 3H), 1.10 (s, 3H). 13C NMR (126MHz, CDCl;) & 173.4,

146.9, 145.1, 141.7, 141.0, 138.3, 137.6, 137.1, 134.5, 129.4, 129.0, 127.2, 126.6, 124.9, 124.8,
122.0, 115.9, 106.6, 75.8, 69.1, 52.3, 45.2, 43.9, 39.3, 38.8, 32.1, 28.5, 28.2, 24.6, 21.2, 20.7.
LCMS (M+H) = 554.3.

AAe] 2

9 fﬁk

($)-2-(33}—5-5 4] )=2~(5~(4, 4-T] W] 9] A 2] Wl -1~ &) -7~ €2~ (4'~H| E~[ 1, 1 '~vpo] ] & ]-3-8] ) o] v] cp2 [ 1, 2-
a)7] 2 H-6-2 )OI E¢k EtOH (2 ) F ()-P1E 2-(374-3-5A1)-2-(5-(4, 4-T] W] & 7] o 2] W-1-2])~7-vf -2~
(4'-wd-[1,1"-vtel g d ]-3-d) o|m| T}z [ 1, 2-a] T 2l d-6-A) LA E o] E (0.047 g, 0.085 mmol)e] &NE& i
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[0143]

[0144]
[0145]

[0146]

[0147]
[0148]

ZIHSd 10-2017-0045308

Slo]=FAlo| = R-Flo]=go]E (0.019 g, 0.453 mmol)ZE AHH3taL, 7FEAZ7]aL (85C 7€ &%), 1 hr &<
WA AT, WHEES MeOH (1 mL)E A e]3tal, 3.5 hrs &<F 71EA1 0 oS-, WA 7)aL, oJ33}ar (0.45 um
AldA © "), oFds EFHE LOMSA o AT, AdE +8S A, 9 s 59

—

AzAIA, A4E (0.0381 g, 0.071 mmol, 83% &)< N nPEZA F53F3th. H NMR (500 MHz, DMSO-
d) & 8.29 (d, J = 7.0 Hz, 2H), 8.05 (d, J = 7.7 Hz, 1H), 7.64 (d, J = 8.1 Hz, 2H), 7.60 - 7.55 (m,

), 7.52 - 7.47 (m, 1H), 7.31 (d, J = 8.1 Hz, 2H), 7.28 (s, 1H), 5.93 (br. s., 1), 3.77 (t, J = 11.2
Hz, 1), 3.56 (t, J = 11.6 Hz, 1H), 3.10 (d, J = 11.0 Hz, 1H), 2.84 (d, J = 11.7 Hz, 1H), 2.39 (s,
3H), 2.36 (s, 3H), 1.72 - 1.57 (m, 2H), 1.55 - 1.39 (m, 2H), 1.19 (s, 12H), 1.04 (s, 3H). LCMS (M+H)
= 540.4.

F7A 15

F
O Ok
H (@)

(S)-mld  2-(3F-FFA)-2-(5-(4,4-t | HF A2 d-1-Y)-2-(4'-FF L2 2-[1,1'-v}o] 7] d ]-3-¢ )-7-r] & o] n]
O2[1,2-a]7 2] d-6-)oAHo]E: DMF (1.0 m1) F (9)-WE 2-(2-(3-BH2ZRH)-5-(4,4-tv e 1 72| d-
1-2)-7-w g oln (1, 2-a] F ] H-6-D)-2-(3A-FL-E A okA Elo] E  (0.0512 g, 0.094 mmol) (4-ZZ 225
)R EAF (0.026 g, 0.189 mmol) 2 2.0 M 54 Na,C0; (0.142 ml, 0.283 mmol)e] &0 ot Aas 2

EAZ1 &, Pd(PhsP), (7.63 mg, 6.61 umol)E HE8taL, 28 B AYAHT, Zgras WEA 7|3, 2

hrs E¢F 7FAAIZ g (85C 719 EF), WA AT, ¥ ES

s =
Agsta, Et,02 FEF5th (2 x 10 mb). X {7 FE2EE 124712 NS0y, FA71L, IRES
biotage (12 g Si0,, &AF = 0% (3 CV), 0-60% (15 CV), 60% (2 CV) EtOAc)ol <&l AHAAZHT. ABA g

=
S EYAN7)a, 72t sl FE2AA, AAPE (0.0273 g, 0.049 mmol, 51.9% F&)S FHI FE o 2ZA] F538}

nQ

AT I NR (500 MHz, CDCl;) & 8.18 - 8.15 (m, 1H), 7.92 (s, 1H), 7.91 - 7.86 (m, 1H), 7.70 - 7.64

(m, 2H), 7.53 - 7.50 (m, 2H), 7.32 (s, 1H), 7.19 - 7.13 (m, 2H), 6.07 (s, 1H), 3.73 - 3.66 (m, 4H),
3.58 (td, J = 11.7, 2.5 Hz, 1H), 3.14 (dt, J = 11.9, 3.3 Hz, 1H), 2.98 - 2.90 (m, 1H), 2.46 (d, J =
13

0.8 Hz, 3H), 1.77 - 1.65 (m, 2H), 1.58 - 1.46 (m, 2H), 1.26 (s, 9H), 1.18 (s, 3H), 1.10 (s, 3H). C
NMR (126MHz, CDCls) & 173.4, 163.5, 161.6, 147.0, 145.0, 141.0, 140.8, 137.6, 137.3, 137.3, 134.7,

129.1, 129.0, 128.9, 126.5, 125.0, 124.8, 122.0, 115.9, 115.6, 115.5, 106.6, 75.8, 69.1, 52.3, 45.2,
43.9, 39.3, 38.7, 32.1, 28.5, 28.1, 24.6, 20.7. LCMS (M+H) = 558.3.

AA ¢ 3

o O
atsoey

(S)-2-(3A}-FE-EA] )-2-(5-(4,4-C] v & H) g e] ¥ -1-Y )-2-(4'-Z-F 0 Z-[1,1'-H}o] ¥ Y ]-3-Y )-7-m] &l o] m] T} %

[1,2-a]7 2] E-6-)oJAERE MeOH (1.5 mL) < (S)-"lE 2-(3x-H-FA])-2-(5-(4, 4t I o 2] d-1-Y)-2-
(4'-ZF 9 7-[1,1'-1to]Hd]-3-)-7-v| & o] m T} 2 [1,2-a] F 2] P-6-) oA H O] E (0.032 g, 0.057 mmol)<]
£AS gF slo]=EAlo]l= Ri-slo|=Ho]E (0.0162 g, 0.386 mmol)® A 2]&til, 2 hrs H¢F 7FAAA 7]
(85C 7t¥ %%), Wzbsta, oFHAIZT (0.45 um ARA § "HE). AHHAS FFHE LS 93
A4

7)
QAN 7| AL, B 23S qx1, A =08 B3] AxAA, awEE AAE (0.0283 g, 0.052 mmol, 91%

nQ
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[0149]

[0150]
[0151]

[0152]

[0153]
[0154]

ZIHSd 10-2017-0045308

gy M wgE2A S50, H MR (500 MHz, CDsOD) & 8.20 (t, J = 1.6 Hz, 1H), 8.15 (s, 1H),

7.91 (dt, J =7.7, 1.3 Hz, 1), 7.79 - 7.71 (m, 2H), 7.63 - 7.58 (m, 1H), 7.56 - 7.50 (m, 1H), 7.26
(s, 1), 7.24 - 7.17 (m, 2H), 5.99 (s, 1H), 3.84 - 3.73 (m, 1H), 3.66 - 3.56 (m, 1H), 3.44 - 3.36 (m,
1), 3.03 (d, J = 12.0 Hz, 1H), 2.53 (d, J = 0.6 Hz, 3H), 1.83 - 1.70 (m, 2H), 1.59 (d, J = 13.2 Hz,

M), 1.51 (d, J = 12.9 Hz, 1H), 1.26 (s, 9H), 1.21 (s, 3H), 1.10 (s, 3H). C NVR (101 MHz, CDOD) &

175.7, 163.9, 161.4, 145.8, 145.8, 142.7, 142.6, 141.3, 141.3, 140.7, 140.7, 137.1, 137.1, 133.0,
129.1, 128.6, 128.5, 126.5, 124.8, 124.5, 124.3, 115.3, 115.1, 113.0, 107.1, 75.4, 69.5, 45.4, 43.9,
43.7, 39.1, 38.6, 30.8, 28.1, 27.2, 23.9, 19.8. LCMS (M+H) = 544.3.

<A 16

o Ok
- (@]

(S)-mg  2-(3R-EER])-2-(5-(4,4-0] e T Ha] g]-1-&) )-2-(3'-Z 29 Z-[],]1'-nH}o]H Y |-3-&) )-7-m] E] o] 1]
02 [1,2-a]7 2] H-6-)olA o] E: DNF (1.0 ml) Z& (S)-W¥ 2-(2-(3-B2RId)-5-(4,4-td eI g d-
1-)-7-weolm v} 1,2-a] 3 2] ¥-6-Y ) -2-(3X}-F-EA] Y olA H o] E  (0.0532 g, 0.098 mmol), (3-ZFL 27|
D EEA (0,032 g, 0.229 mmol) H 2.0 M 54 NaxC0; (0.150 ml, 0.300 mmol)®] &9of 5& FF HAE 4
ZAZ e, Pd(PhP), (0.0102 g, 8.83 umol)®E AT 3}aL, F7} 28 ZoF HEZAAL, ZTP~TE YEA]]
3, 2 hrs =9 719X 7] & (85T 719 EE), W& YA 7]a, & (3 mb)E 3AA|7]a, 1.0N HCL (1
nb) 2 AEst, Et02 F=39Y (2 x 10 nb). &F f7] FE2EL 5354712, FHES biotage (12 g

Si0,, & & 0% (3 CV), 0-60% (15 CV), 60% (2 CV) EtOAc)el oJ&l AAsith. A= 285 EFA7]A,

nQ

Zret 3ho] EZA|A. AAE (0.037 g, 0.066 mmol, 67.7% &)< EwWe W2 o2 SS39th H NR (500
MHz, CDCl;) & 8.21 - 8.17 (m, 1H), 7.95 - 7.88 (m, 2H), 7.55 - 7.52 (m, 2H), 7.50 - 7.47 (m, 1H),

7.46 - 7.38 (m, 2H), 7.32 (s, 1H), 7.10 - 7.03 (m, 1H), 6.07 (s, 1H), 3.76 - 3.67 (m, 4H), 3.58 (td, J
= 11.6, 2.5 Hz, 1), 3.19 - 3.10 (m, 1H), 2.95 (d, J = 11.8 Hz, 1H), 2.47 (d, J = 0.9 Hz, 3H), 1.78 -

1.65 (m, 21), 1.55 - 1.46 (m, 21), 1.28 - 1.25 (m, 91). 1.19 (s. 31, 1.10 (s, 3H). “C NMR (126 Miz.
CDCly) 6 173.3, 164.1, 162.2, 147.0, 144.8, 143.5, 143.4, 141.0, 140.5, 140.5, 137.6, 134.8, 130.1,
130.1, 129.1, 126.5. 125.6, 124.8, 123.0, 123.0. 122.0, 115.9, 114.3, 114.1, 114.1, 114.0, 106.5,
75.8. 69.1, 52.2, 45.2, 43.9, 39.2, 38.7. 32.0, 28.5, 28.1, 24.6, 20.6. LCMS (M+H) = 558.3.

AAe 4

) fﬁk

(S)-2-(3A-F-FEA])-2-(5-(4, 4~ A H T 7| 2] -1- )-2-(3'-FF L Z-[1,1'-v}o] 7] H |-3- Y )-7-r] g o] n] 1] 5%

[1,2-a]7] 2] H-6-) o} ELXF: MeOH (1.5 mL) F (S)-HlE 2-(3A-F-5A])-2-(5-(4,4-t] v I H 2 d-1- )-2-
(3'-&F22-[1,1'-vlolHd]-3-¢)-7-w&o]n|t}Z[1,2-a] T &l H-6-L ) o} A E|e] E (0.037 g, 0.066 mmol)2]
= Bxdlo]=go]E (0.021 g, 0.500 mmol)Z A 2]3}aL, 2 hrs &<k 7FEAI AT (85
WZhAl 7150, o 33kal (0.45 pm ARA § HE), #FE LCMSe o3 FAAZ .
AE B8E FX 3, 94 85 33 dxAA, s3HeE BdE (0.0394 g, 0.069 mmol, 70.3% +5)& 3

WA pEEEA S50 H MR (500 MHz, CDsOD) & 9.11 (t, J = 1.7 Hz, 1H), 9.04 (s, 1H), 8.93 -
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8.87 (m, 1H), 8.45 - 8.29 (m, 5H), 8.07 - 8.01 (m, 1H), 7.92 (s, 1H), 6.33 (br. s., 1H), 4.48 (br,
2H), 4.33 - 4.21 (m, 2H), 2.62 (s, 3H), 2.48 - 2.28 (m, 3H), 2.20 (d, J = 10.7 Hz, 1H), 1.99 (s, 3H),

1.95 (s, 9H), 1.84 (s, 3H). 13C NMR (101 MHz, CDsOD) & 183.5, 182.5, 173.5, 171.1, 155.5, 152.6,

152.5, 152.4, 149.4, 148.8, 148.7, 148.1, 144.7, 140.5, 140.4, 138.8, 135.5, 135.2, 134.7, 133.5,
132.6, 132.6, 123.9, 123.7, 123.3, 123.0, 116.6, 83.7, 80.5, 54.7, 53.2, 38.1, 37.7, 32.1, 30.3. LCMS

(M+H) = 544.3.
FHA 17

e Eﬁk

(S)-H8  2-(3A}-FREFEA)-2-(2-(2',4'-0) FF L =Z-[1,1'-H}o] HY [-3-Y )-5-(4,4-T] v & F F] 2] -1-¢ )-7-5] &
OZH/E/LZ_[J 2-a]F 2] t-6-)olAEo] E: DNF (1.5 ml) & (S)-WE 2-(2-(3-E2RHd)-5-(4,4-t | 7 ] 2]

d-1-)-7-d ol u|thx[1,2-a] I 2| d-6-)-2-(3A-F-FA) oFA H o] E (0.0532 g, 0.098 mmol), (2,4-UJ&F
gi»ﬂém%& (0.031 g, 0.196 mmol) = 2.0 M <=4 Na,COs (0.147 ml, 0.294 mmol)2] &ol] 58 F<k A4

Z ¥ g, Pd(PhP), (7.93 mg, 6.86 umol)= A star, F7b 28 Fet AXAZG. THaaE 2EE)

= -

I, 2 hrs B9 71EAIZ TS (85C 719 E2), YA 71, B (3 ml)E FAska, 1.0N HCl (1 mL)= g
stal, Et02 FE83t (2 x 10 nl). & 7] F+E5=& FA7]aL, 7= biotage (12 g Si0:, A &
0% (3 CV), 0-60% (15 CV), 60% (2 CV) EtOAc)ol <3l AAA AT AWAPE EIS EYA|7|3, 79 o =
AA, APES F5H5a, o] v Al AF o] ﬂﬁiﬂr LCMS (M+H) = 576.3.

AA ¢ 5

F fﬁk

(S)-2-(3A-F-EFA)-2-(2-(2',4'-0)FF L Z-[1,1'-H}o] 7] d [-3-Y )-5-(4,4-t] ] e 7] 7] 2] H-1- Y )-7-m] & o] 1]

o2[1,2-a] 7 e d-6-Y) o} ERXE MeOH (1.5 mL) & (S)-HE 2-(3A-F-EA])-2-(2-(2' ,4'-"&EF=2-[1,1'-
vhol# d |-3-9)-5-(4,4-tm e F A 2| d-1-4)-7-ml o] v v} %[ 1, 2-a] 9] Z H-6-H ) o} A H o] E (0.056 g, 0.098
mmol)e] £AS FF Ffo|=EAlo]l= Bn-dlo]=go]E (0.032 g, 0.763 mmol) & A 2]d}tal, 2 hrs &< 71EA
2ok (85T 719 £5). W&eES WA v oFstal (0.45 um ARA | FE), #3E& LOMSel o) 3
ARG, BE FIES FAa, dA SEEs T AxAA, S5 (0.0376 g, 0.067 mmol, 68.3% &)
A8 TPEZA S5k H NMR (500 MHz, CD,0D) & 8.15 - 8.06 (m, 2H), 7.95 (dt, J = 7.6, 1.5

Hz, 1H), 7.66 - 7.58 (m, 1H), 7.56 - 7.46 (m, 2H), 7.20 (s, 1H), 7.13 - 7.03 (m, 2H), 5.83 (s, 1H),
3.78 - 3.70 (m, 1H), 3.63 - 3.55 (m, 1H), 3.54 - 3.49 (m, 1H), 3.10 - 3.00 (m, 1H), 2.53 (d, J = 0.9
Hz, 3H), 1.80 - 1.69 (m, 2H), 1.58 (d, J = 12.9 Hz, 1H), 1.50 (d, J = 12.9 Hz, 1H), 1.25 (s, 9H), 1.19

(s, 3H), 1.09 (s, 30). C NMR (101 MHz, CDOD) & 178.7, 177.4, 165.3, 165.2, 162.9, 162.7, 162.6,

162.5, 160.2, 160.0, 147.9, 147.8, 144.5, 144.4, 142.4, 142.3, 142.0, 137.0, 135.1, 133.3, 133.Z2,
133.2, 133.1, 130.2, 129.8, 129.8, 127.7, 127.7, 126.7, 114.6, 113.0, 112.9, 112.8, 112.7, 108.4,
105.6, 105.3, 105.0, 76.5, 71.8, 46.9, 45.4, 45.3, 40.7, 40.3, 32.2, 29.6, 28.8, 25.6, 22.3, 21.4.

LCMS (M+H) = 562.3.
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ZHA 18

9 Eﬁk

(S)-mg 2-(3A}-FEA])-2-(5-(4, -] | I 7] d-1-)-2-(2'-FF 2 Z~4'-v|g-[1,1'-v}o] 5| H ]-3-Y )~
7-ogoln] 2 [1, 2-a] ¥ 2] H-6-2) ol Eo] E: DNF (1.0 ml) 5 (S)-HE 2-(2-(3-B.253Hd)-5-(4,4-t)HE
g d-1-2)-7-m "ol uthz[1,2-a] ¥ 2] 9-6-L)-2-(3A-F-E A obA Elo] E (0.0532 g, 0.098 mmol), (2-3
FoR-4-wdHd) B2 (0.030 g, 0.196 mmol) = 2.0 M 440 NaxCOs (0.147 ml, 0.294 mmol)e] &) 5

o

ot AAE A% the, Pd(PhP), (7.93 mg, 6.86 umol)E AHglalir, F7} 28 wot Axsigict. Zekxa
E "UH3laL, 2 hrs &< 7FEA7 UL (85T 719 £5), WA AY. ¥SES & (3 mL)E 8A5ka, 1.0N
o = ‘I =

HCL (1 nL)2 A3t Et,02 F
(12 g Si0;, 3k 5 0% (3 CV), 0-
i

weF shel F5A1A, 24

[e]
o
39 (2 x 10 mL). X f7] FE2ES FA17]12, FFES biotage
60% (15 CV), 60% (2 CV) EtOAc)ell 93l AAAIAT. A= F9& EFA
25 $E53819 k. LOMS (MH+H) = 572.3.

AA ¢ 6

o Ok

OH

(S)-2-(3A-F-FEA])-2-(5-(4,4-T A H T 72| -1- )-2-(2'-FFL 2~ '-v]E-[1,1'-v} o] 7| Y |-3- )-7-F] &
ojnjrpz[1,2-a]H 2] H-6-) oA EXE MeOH (1.5 mL) & (S)-HE 2-(3x-F-5F5A1)-2-(5-(4,4-t @9 # 2 -
1-9)-2-(2'-Z29 24" -Wg-[1,1'-ulo]Hd]-3-2)-7-W o n|t}Z[1,2-a] F 2 H-6-L) o} Eo]E  (0.056
g, 0.098 mmol)2] &9 FF Flo]=EAlo]l= Ri3dlo|=go]E (0.036 g, 0.858 mmol)Z A &|d}aL, 2 hrs &
SF A1 (85C 7HE EF), WAATZIL, AFAZT (0.45 um AEA § FE). oAF{HE FFE LCUSe
2 N s B AxAA, 29EHE AAE (0.0463 g, 0.083 mmol,
85% &)L Al uHERA 55Tk, H NMR (500 MHz, DMSO-ds) & 8.26 (s, 1H), 8.18 (s, 1H), 8.08

(d, J =7.7Hz, 1), 7.56 - 7.41 (m, 3H), 7.26 (s, 1H), 7.20 - 7.10 (m, 2H), 5.91 (br. s., 1H), 3.74
(t, J =10.5 Hz, 1H), 3.53 (t, J = 10.6 Hz, 1H), 3.11 (d, J = 11.0 Hz, 1H), 2.83 (d, J = 11.4 Hz, 1H),
2.38 (d, J = 4.4 Hz, 6H), 1.70 - 1.55 (m, 2H), 1.50 (d, J = 12.5 Hz, 1H), 1.43 (d, J = 13.6 Hz, 1H),
1.25 - 1.11 (m, 12H), 1.03 (s, 3H). LCMS (M+H) = 558.4.

FA 19

o Dk

(S)-mg  2-(3A-FFA])-2-(2-(3'-A]o}3=—[1, 1'-H} o] 5] d |-3- Y )-5-(4, 4-T] W] d F m] ] H-1- )-7-H] &l o] ] ]
F[1,2-a]7 2] H-6-)olAEo]E: DIF (1.0 ml) < (S)-WE 2-(2-(3-EE2EHI)-5-(4,4-t)W & v 7| 2] d-
1-d)-7-veolmtbx([1,2-a] 3 2| H-6-Y)-2-(3A-F-EAD oA H O] E (0.0532 g, 0.098 mmol), (3-Ao}i-5
DREA (0.029 g, 0.196 mmol) % 2.0 M =4 NayC0; (0.147 ml, 0.294 mmol)<] & 5% FoF ALE A

23 e, Pd(PhsP), (7.93 mg, 6.86 umol)Z H@sta, F7} 28 FoF Axslgrr, Zgt~3E AEsa, 2
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hrs ¢t 7FgA7) b& (85T 719 E=2), Wzela, & (3 mb)E 3|AA 7)1, 1.0N HC1 (1 nL)E A8,
Et.02 F&33th (2 x 10 mL). X F7] FE2ES TF5A17]3, FFES biotage (12 g Si0y, A T 0% (3

CV), 0-60% (15 CV), 60% (2 CV) EtOAc)el <lall AAAHTE. AAdE £8& EFA7|aL, T stoll 5FAA,
1

E3t9itt. H MR (500 MHz, CDCls) & 8.21 (t, J = 1.4 Hz,

n

A E (0.033 g, 0.058 mmol, 59.6% &)=

M), 7.99 (t, J = 1.5 Hz, 1H), 7.95 (t, J = 1.5 Hz, 1H), 7.93 (s, 2H), 7.66 (dt, J = 7.7, 1.3 Hz, 1H),
7.60 - 7.50 (m, 3H), 7.32 (s, 1H), 6.07 (s, 1H), 3.74 - 3.66 (m, 4H), 3.58 (td, J = 11.7, 2.4 Hz, 1H),
3.15 (dt, J=11.9, 3.4 Hz, 1H), 2.95 (dt, J = 11.7, 3.3 Hz, 1H), 2.47 (d, J = 0.9 Hz, 3H), 1.79 - 1.66

(m, 2H), 1.59 - 1.46 (m, 2H), 1.26 (s, 9H), 1.19 (s, 3H), 1.10 (s, 3H). C NWR (126 MHz, CDCly) &

173.4, 147.0, 144.5, 142.4, 141.1, 139.5, 137.8, 135.1, 131.7, 130.9, 130.8, 129.5, 129.4, 126.5,
126.0, 124.8, 122.1, 118.9, 115.9, 112.9, 106.7, 75.8, 69.1, 52.3, 45.3, 43.9, 39.2, 38.7, 32.0, 28.5,
28.1, 24.6, 20.7. LCMS (M+H) = 565.3.

AA e 7

=) Eﬁk
aveoed

(S)-2-(3A}-2ER] )-2-(2-(3'-A]o}=~[1,1'-n}o] 7 H ]-3-<] )-5-(4, 4-T] v €] 7] 7] 2] H—z—%’)—7—uf/'§olﬂ/ﬁ}£[z 2
—a]F 2 e-6-)oAERE MeOH (1.5 nmL) 5 (S)-HIE 2-(3A-H-FA])-2-(2-(3'-Alo}x=~[1,1'-n}o] 5 ]-3-
9)-5-(4,4-t)W g9 # 2] d-1-2)-7-v| & o] m| Tt} %[ 1, 2-a] F 2] P-6-) oL A H o] E (0.033 g, 0.058 mmol)e] &
Ae GF slo)lEFAolE Bidlol=do]E (0.012 g, 0.292 mmol)E A 2|5kaL, 2 hrs &< 7FEA AT (85T
2 o oFetar (0.45 pm AEA o ZE), EFHE LONS o&] AAA A, A
S B3 AxAA, a4HE BAE (0.0192 g, 0.033 mmol, 57.3% F8)S A3
A 1PEZA FE80. H NMR (500 MHz, CDOD) & 8.27 (t, J = 1.7 Hz, 1H), 8.17 (s, 1H), 8.11 (t, J

= 1.5 Hz, 1H), 8.08 - 8.03 (m, 1H), 7.98 (dt, J = 7.8, 1.2 Hz, 1H), 7.74 (dt, J = 7.8, 1.3 Hz, 1H),
7.70 - 7.64 (m, 2H), 7.61 - 7.55 (m, 1H), 7.25 (s, 1H), 5.98 (s, 1H), 3.84 - 3.75 (m, 1H), 3.61 (td, J
= 11.4, 2.3 Hz, 1H), 3.46 - 3.37 (m, 1H), 3.02 (d, J = 11.8 Hz, 1H), 2.53 (d, J = 0.8 Hz, 3H), 1.76
(qd, J = 12.1, 4.4 Hz, 2H), 1.58 (d, J = 12.6 Hz, 1H), 1.51 (d, J = 13.1 Hz, 1H), 1.26 (s, 9H), 1.21

(s, 3H). 1.09 (s, 30). "C NMR (101 MHz, CD:OD) & 177.5, 147.7. 147.6, 144.3, 144.2, 143.7. 142.7,
142.0. 140.9, 135.2, 132.9. 132.2, 131.8, 131.3, 130.9, 128.0, 127.3. 126.0, 126.0, 119.9, 114.7,
114.2. 108.8, 76.9, 71.1, 46.9, 45.4, 40.6, 40.2, 32.5. 29.7. 28.7, 25.3, 21.3. LCMS (M+H) = 551 .4.

FZHA 20

(S)-me  2-(2=(3-(1-}d-1H-7] e} ZF—4- ) A D )-5-(4,4-t] m] & 7] 7] 2] -1~ )-7-v & o] v] v} [ 1, 2-a ] 7] 2] T~
6~ )2~ (33} 5 A] ) oA E] o] E: DMF (1.5 ml) 0 (S)-Hd
2-(2-(3-BREIAE)-5-(4,4-t] v D3 | 2 D -1-L)-7-w D o] v| th2[ 1, 2-a] 9] 2] D -6-U ) -2- (32} 5 A] ) oAl H]

o]E (0.053 g, 0.098 mmol), (1-#lZ-1H-¥]&}E-4-A)BHE4F (0.039 g, 0.195 mmol) = 2.0 M 54 NayC0s

(0.147 ml, 0.293 mmol)¢] Mo 58 Fot AAE 2¥3 v}, Pd(PhsP), (7.90 mg, 6.84 pmol)E s},
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F7F 28 b Axagith. EeaaE 9EA7IAL, 2 hrs B9F 7FEAR B (85T L¥YX), WA, &
(3 mL)2 3]4star, 1.0N HCl (1 mL)& Aegstar, Et.02 FEF3AT (2 x 10 nl). & 7] FEFE 54

AHFES biotage (12 g Si0,, FAF F 0% (3 CV), 0-60% (15 CV), 60% (2 CV) EtOAc)ell o3 AAARA
o AdE S8 PV, A sl s5AA, 44E (0.011 g, 0.018 mmol, 18.17% &)< FHT 2
A e dEA 5SS LOS (MH) = 620.4.

($)-2~(2~(3~(1-H A~ 1H-7] 2} Z~4- ) 7] 5)—5—(4 4-0] | g 5] 5] 2] -1~ )-7-r o] v] 5} E[ 1, 2-a] ] 2] -6~ )~
2-(3A}-HEA A ERE MeOH (1.5 mL) % (S)-wld 2-(2-(3-(1-HMA&-11-1 2} Z-4-2) # d)-5-(4,4-t] ¥ D 3]
A d-1-d)-7-veo]u|thx[1,2-a] 2] d-6-Y)-2-(3A-F-F A olA Elo] E (0.011 g, 0.018 mmol)9] &A&
ZF sto]=EAloln Bidto]=go]E (7.5 mg, 0.177 mmol) 2 A &3s}a, 2.5 hrs &<k 7FEAI71H wdkA A
(85T 719 E2), wreES WzZA7)3, oJFatal (0.45p APA-¥ FE), ojpds AL LCMSe] o3 3
ARG, APE FIFE FAa, 94 SES B3 Ax=AA, (S)-2-(2-(3-(1-MA-1H-9 g}&-4-4) ol d)-5-
(4,4~ ey 2 d-1-d)-7- uﬂ‘aﬂulv}z 1,2-a] 98 d-6-9)-2-(3A-F-FA oA E4E - (0.008 g, 0.013
mol, 74.4% )& A3 wFERA £S5, H MR (400 Miz, CD,0D) & 8.21 - 8.13 (m, 3H), 7.99

(s, 1), 7.78 (d, J= 8.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H), 7.52 - 7.44 (m, 1H), 7.41 - 7.25 (m, 6H),
6.01 (s, 1H), 5.41 (s, 2H), 3.84 - 3.71 (m, 1H), 3.67 - 3.55 (m, 1H), 3.38 (br. s., 1H), 3.04 (d, J =
11.5 Hz, 1H), 2.54 (s, 3H), 1.84 - 1.69 (m, 2H), 1.59 (d, J = 12.5 Hz, 1H), 1.52 (d, J = 12.8 Hz, 1H),
1.27 (s, 9H), 1.22 (s, 3H), 1.10 (s, 3H). LCMS (M+H) = 606.4.

A 21

/
N\’ N/ Eﬁ J<

/NS
NENA~ O

(S)-HE  2-(3F-FRER])-2-(5-(4, 4-0] B & ) 5] g] T -]- Y )-7- 1] & -2~ (3-(1-H] & - 1H-T] e} Z-4- ] ) 5] Y ) o] u] T} &
[1,2-a]¥]2]€l-6-Y)o}AEjo]E: DNF (1.5 ml) & (S)-"WE 2-(2-(3-B.2RHd)-5-(4,4-tH e aH g d-1-
a)-7-wEolmthz[1,2-a] ¥ 2] d-6-Y)-2-(3X-F-EAD oM EH O] E  (0.050 g, 0.092 mmol), 1-vE&-4-
(4,4,5,5-HEgtHE-1,3,2-t) AR S -2-29)-10-7] 2} (0.080 g, 0.384 mmol) = 2.0 M 44 NayCOs (0.230

0.461 mmol)e] &Moo 58 F<oF AAE A¥3 t}S | PA(PhsP), (7.46 mg, 6.45 pmol)E A gdtar, F7} 2
B Fob A¥Egnl. ZetA~aE UESI, 2 hrs B9 7FEAIFHT (85T U Z). LOMS (088-01): wl=F SM &
T AAE A eSS YAA7IaL, & (B al)E 3AEkal, 1.0N HCl (1 mL)2 A2jsfar, Et.02 F&3}
Stk (2 x 10 nL). &F F7] FE2EES 5FAY S biotage (12 g Si0,, A = 0% (3 CV), 0-60%
(15 CV), 60% (2 CV) EtOAc)ol olaf AAA A, PAE BFS ZYAT|n, 7Y g 5FAA, 7 EgY
§l_ o

Uy Salol=g QdE AAHE (0.048 g)S FHE HEoz2M F=531 k. LS (MHH) = 544.4.

1=}

5+

k]
T

o
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AAld 9

(S)=2=(3A}=P-F A )-2=(5-(4, 4~ ] W] H 7] 5] 2] ]~ 1= &) ) =7~ 1] H =2~ (8- (1-H| & - IH-T] e} F—4- &) ) 7] d ) o] v] v} [ 1, 2=
alTe]el-6-Y)olAER: MeOH (1.5 mL) = (S)-WE 2-(3x-F-5A])-2-(5-(4,4-tvd o ¥ & d-1-L)-7-v & -
2-(3-(1-mE- -9 &tE-4-D) F ) olm vk 2[ 1, 2-a] 9] 2] H-6-L) oA E o] & (0.048 g, 0.088 mmol)e] &<

B SfolE=EAlolm Hidlol =g olE (0.027 g, 0.643 mmol)E H2ldtal, 2.5 hrs &+ WA oL, ¥zt
AlZ1aL, AZAIZT (0.45 um AlFA] § FE). vGA EFES 238 LSl o AAA 7L, BgE 2
S o, 9 TS B AR2AA, 29EHE AAYE (0.0375 g, 0.071 mmol, 80% &) WA uPER
A =89tk H NR (500 MHz, CD,0D) & 8.15 (t, J = 1.6 Hz, 1H), 8.13 (s, 1H), 8.04 (s, 1H), 7.92

(d, J =0.6 Hz, 1H), 7.77 (dt, J = 7.8, 1.3 Hz, 1H), 7.56 (dt, J = 7.7, 1.3 Hz, 1H), 7.48 - 7.41 (m,
1), 7.26 (s, 1H), 5.99 (s, 1H), 3.96 (s, 3H), 3.84 - 3.73 (m, 1H), 3.62 (td, J = 11.5, 2.5 Hz, 1H),
3.43 - 3.36 (m, 1H), 3.07 - 3.00 (m, 1H), 2.53 (d, J = 0.8 Hz, 3H), 1.82 - 1.71 (m, 2H), 1.59 (d, J =
13.2 Hz, 1H), 1.52 (d, J = 13.1 Hz, 1H), 1.26 (s, 9H), 1.22 (s, 3H), 1.10 (s, 3H). 13C NMR (101 MHz,
CD0D) & 177.3, 147.2, 147.1, 144.1, 144.0, 142.8, 142.5, 137.7, 134.7, 134.3, 130.6, 129.5, 126.5,

4z

126.2, 125.4, 124.4, 124.2, 114.3, 108.6, 77.0, 71.1, 46.9, 45.4, 45.3, 40.6, 40.2, 39.2, 32.4, 29.7,
28.7, 25.4, 21.3. LCMS (M#H) = 530.3.

FA 22

(S)-HE  2-(3A-FEA])-2-(2-(3-(1, 3-T] ¥ &~ 1H-T] 2} ZF-5-Y ) 7] d )-5-(4, 4-T] ¥ H H 7] ] T -1- Y] )-7-H] & o] 1]
Oz[1,2-a]H 2] H-6-)o}AEJo]E: DNF (1.5 ml) < (9)-W¥ 2-(2-(3-ER2E¥Hd)-5-(4,4-td e =2 d-
1-9)-7-w e ol w| T2 [ 1, 2-a] 9] 8] H-6-2)-2-(3x}-F-ZA] JopAl E o] E (0.067 g, 0.124 mmol), (1,3-tiwE&-1H-
92} E-5-9) B 24 (0.070 g, 0.500 mmol) 2 2.0 M 543 Na,CO; (0.247 ml, 0.494 mmol)e] &ole] 58 <k

A2E A¥3 o8, Pd(PhsP), (9.99 mg, 8.65 pmol)E Agdlil, F7F 28 %9 Axsgit. ZgA38
2 hrs %OP 7FEAIZL v (85T ¥ZF), WZhAZIa, & (3 mL)E 843k, 1.0N HCl (1 mL)E
, Et.02 F=390 (2 x 10 mL). R F7] FE2ES 5FHA7]AL, FFES biotage (12 g Si0y, &

(3 CV), 0-100% (15 CV), 1000% (2 CV) EtOAc)el <3 AAAFHT. FAAE £3S LA, T
EAA, YAHAES Ty dE5ozZA 5330 LS (M+H) = 558.3.

i)

2 ofe
o>
o N
BOR

l'r_ﬁ
‘O{N
(e}

=R

}ol
A4 10

o]

(S)-2-(3A}-BRER])-2-(2-(3-(1, 3-T] W & -1}-T] 2} Z-5- ) 3] J )-5-(4, 4-0] v & F] 5 2] T -] -] ) -7~ &l o] P] T} 2
[1,2-a]3 2] H-6-)o}AE4XF MeOH (1.5 mL) F (S)-"lE 2-(3x-¥-E4])-2-(2-(3-(1,3-g v & -1H-3) g} =-
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5-A)Hd)-5-(4, 4~ eI F g d-1-¢)-7-Hd o] t}x[1,2-a] F g d-6-) oM H O] E  (0.069 g, 0.124
mmol) 9] &MS FF Flo]|EEALo]E Rslo]=do]E (0.026 g, 0.620 mmol)= *2]s}al, 2 hrs &<k 7}EA]
7In AFAFEY (85T 7HE E£5). vbeES WAA71a, oJ#sta (0.45 pm AR § ZE), 58 LCMS
s GAAHG. APAE B8-S T, 9 S2E 9 dxAA, 8¥HE= AAYE (0.0598 g, 0.110 mmol,
89% &) M uYPERZA] FE539 . H NMR (500 MHz, CD:OD) & 8.08 (s, 1H), 8.05 (t, J = 1.6 Hz,
1H), 7.99 (dt, J = 8.0, 1.2 Hz, 1H), 7.55 (t, J = 7.7 Hz, 1H), 7.43 - 7.40 (m, 1H), 7.16 (s, 1H), 6.24
(s, 1), 5.80 (br. s., 1H), 3.86 (s, 3H), 3.81 - 3.69 (m, 2H), 3.67 - 3.48 (m, 2H), 3.16 - 2.98 (m,
1), 2.53 (d, J = 0.9 Hz, 3H), 2.28 (s, 3H), 1.58 (d, J = 12.9 Hz, 1H), 1.49 (d, J = 13.1 Hz, 1H),

1.24 (s, 9H), 1.19 (s, 3H), 1.09 (s, 30). € NMR (101 MHz, CDOD) & 178.6, 177.8, 147.1, 146.4,

144.4, 142.6, 140.2, 140.0, 134.0, 130.5, 128.5, 127.3, 125.5, 125.4, 125.3, 112.8, 106.6, 104.9,
74.4, 70.7, 45.0, 43.5, 43.4, 38.8, 38.5, 35.5, 27.8, 27.0, 22.5, 19.7, 11.5. LCMS (M+H) = 544.4.

F3HA 23

(S)-H8  2-(3A-F-5A])-2-(5-(4,4-0) o g F w a] d-1- Y )-7-a & -2-(3-(1-H| & -3-(Eg FF L2 Z o g )-IH-7 2]
EF-5-Y)Fd)o]njrpz[1,2-a]H 2| H-6-) oA Eo]E: DIF (1.5 ml) T (S)-#H¥ 2—(2—(3—Ei2ﬁ1é)—5—
(4,4-tH g A d-1-)-7-w ol n|thx[1,2-a] ) H-6-Y)-2-(BA-F-F A obAEH o] E - (0.051 g, 0.094
mmol), (1-WE-3-(E|ZF 2w E)-11-9&E-5-A)HEL (0.036 g, 0.188 mmol) % 2.0 M 4 NayC0;

(0.141 ml, 0.282 mmol)2] &M 537 FoF AAE

il

A¥ 3 t}S, Pd(PhsP), (7.60 mg, 6.58 pmol)® =g]s}aL,
F7b 2% B AEsth. FehedE WEAZIAL, 2 hrs ¢ HEAR B (85T 2dR), WAAAT. W
$%S biotage (12 g Si0,, 3AF F 0% (3 CV), 0-100% (15 CV), 100% (2 CV) EtOAc)el <Jall AAA AT, A
A= 2 AF DIFE F53H3ivk. LOIS (MH) = 612.3.

(S)-2-(3A}-RER])-2-(5-(4,4-T] v & ] ¥ 2] ¥ -1- &) )-7-m € -2-(3-(1- & -3-(E 2] ZZ 0 Z v & )-1}-] 2} &~

5-)md)o]o]ttE[1, 2-a] ¥ ] d-6-Y )} ER MeOH (2 mL) T (S)-wld 2-(32-F-5A])-2-(5-(4,4-t]H| &
g d-1-9)-7-"d-2-(3-(1-vE-3-(Eg] 2o 2w d)-1-¥ 2} Z-5-)F D)ol m|thz [ 1,2-a] F 2l d-6-Y)
SLHHIOIE (0.057 g, 0.094 mmol)e] NS 2F Flo|=2Ato|= Ri-dlo|=go]E (0.024 g, 0.572 mmol)=
Aglsta, EFES 16 hrs &< 7FGAIHT (85T 71 BF). wHeES 719 2l slo]mFAlo]= Ris3lo]
ZHolE (0.104 g, 2.48 mmol)®E A 3taL, 3.5 hrs & WHAIZ] ofs, WZA7]a, AFs8ltl (0.45 pm
A2 | dE]). S BFHE LONSol o3 FAsta, APE 2ES FA, 44 TS T d=AA,

oEE AAEE (0.0476 g, 0.076 mmol, 80% F&)S Q3N uHEZA F=53T). ' NMR (500 MHz, CD,OD)

O

n:

§ 8.19 (s, 1H), 8.14 (t, J = 1.6 Hz, 1H), 8.08 (dt, J = 8.0, 1.3 Hz, 1H), 7.62 (t, J = 7.7 Hz, 1H),
7.52 (dt, J =7.9, 1.2 Hz, 1H), 7.25 (s, 1H), 6.78 (s, 1H), 6.02 (s, 1H), 4.00 (s, 3H), 3.84 - 3.75
(m, 1H), 3.62 (td, J = 11.5, 2.2 Hz, 1H), 3.39 - 3.32 (m, 1H), 3.04 - 2.97 (m, 1H), 2.52 (d, J = 0.9

Hz, 3H), 1.83 - 1.70 (m, 2H), 1.58 (d, J = 13.1 Hz, 1H), 1.51 (d, J = 13.4 Hz, 1H), 1.27 (s, 9H), 1.21

(s, 3H). 1.09 (s, 30). "C NMR (101 MHz, CD:OD) & 147.9, 146.8, 144.1, 142.9, 142.7, 142.4, 141.7,
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135.3, 131.3, 130.7, 129.8, 128.3, 127.8, 125.6, 124.3, 121.7, 115.0, 109.1, 105.6, 105.5, 77.1, 70.8,
46.9, 45.4, 45.3, 40.6, 40.2, 38.7, 32.6, 29.6, 28.7, 25.2, 21.2. LCMS (M+H) = 598.3.

A 24

(S)-1E 2-(2-(3-HZRFHY)-5-F 2 2-7-mEo]nt}Z[]1,2-a] 7] 8] H-6-¢ )-2-3}o] EER]o]AEJo] E: = &
Fol (40 mL) == WE 2-(2-(3-BRERIAI)-5-F22-7-vEonthx(1,2-a] F B H-6-2)-2-2 Aol E | E
(1.67 g, 4.10 mmol) ¥ (R)-1-wE-3,3-tjaAld&}to| =29 E=2[1,2-c][1,3,2] SAMAEE (0.227 g, 0.819
mmol) o] nwkgE ZA Qoo 50% FFE|FE R (1.316 ml, 6.15 mmol)S 158 ot -45TCoA] AH7tetgdct. g
E}ES -10CE AH3] 7FEAIZIEA 3 hrs &9F AFAIFATE. 71 F, EtOAc (150 mL)ZE 3|2 A] u, UH 3] 10
& Fot AshA makdhHa A E3} NaCOs= A &3t (5 X 25 mL), AFA7]aL (MgS0,), oA¥stal, FFA]7]aL,
Aggtde] £ a8 T8 (2' x 5') EtOAcE ol &3l AFsta, FFHAIA g4 BdE (1.36 ¢, 3.32 mmol,
81% 8)S AANFA THERA FESAT, o]F 27} Al glo] the wAlel o] gagith. H NIR (500 Miz,
(DCly) & 8.15 (t, J = 1.7 Hz, 1H), 8.04 (d, J = 0.5 Hz, 1H), 7.91 (gd, J = 0.9, 7.7 Hz, 1H), 7.50
(ddd, J = 1.1, 2.0, 8.0 Hz, 1H), 7.42 (s, 1H), 7.33 (t, J = 7.9 Hz, 1H), 5.76 (s, 1H), 3.86 (s, 3H),
3.62 (br. s., 1H), 2.46 (d, J = 1.0 Hz, 3H). LCMS (M+H) = 411.0.

ZHA 25

(S)-HY  2-(2-(3-BEXEFY)-s-F22-7-ggo]u]r]z[]1,2-a] 7] 2] H-6-)-2-(33-F-FA] Jo}AfE] o] E: DCM
(150 mL, HPLC &%) % (S)-vE 2-(2-(3-ER2EJd)-5-F22-7-vdo|utyx[1,2-a] ¥ 2 d-6-Y)-2-3}0]| =
ZAlolAlEHlo|E (1.35 g, 3.30 mmol) % 70% HC10, (0.312 ml, 3.62 mmol)®] wHtE NS ASE Fojax Yzt
Al71a, g 23FES Fd 102 < HEDAIZ o o)AREdeR E3AZY. 1 hr &, Y4EE AA
sta, AdE FaA &YE/E8 vbe AAHES rtodlA 15 hrs B¢ wRkAATH #2E Z4A gds y3)
Na,C0; (10 mL)E Al&Eslar, AxA7]aL (MgS0,), o¥atar, w=A17]a2, 10, 20 ¥ 30% EtOAc/Hexell ©]o] 10%
MeOH/EtOAcE ol &3ty E4 AZutE 2T &) HAAA yP= (1.1163 g, 2.397 mmol, 72.7% F+&)S
W mPERA 589 H MR (500 MHz, CDCly) & 8.15 (t, J = 1.7 Hz, 1H), 8.03 (s, 1H), 7.90
(qd, J = 0.9, 7.7 Hz, 1H), 7.46-7.50 (m, 1H), 7.39 (s, 1H), 7.33 (t, J = 7.9 Hz, 1), 5.67 (s, 1H),
3.75 (s, 3H), 2.50 (d, J = 0.9 Hz, 3H), 1.28 (s, 9H). LCMS (M+H) = 467.1.

A 26

F
W, b o<
axcoeh
N= O
(S)-H8  2-(3A-FEA])-2-(65-FZZ-2-(4'-FFL=-[1,1'-v}o] 7Y |-3-Y )-7-w] g o]n] ] 2 [ 1, 2-a ] 7] 2] H-6-

o))olAEo]E: DNF (1.0 ml) & (S)-Wd 2-(2-(3-BRZRIHd)-5-F22-7-w ot} x[1,2-a] T FH-6-2)-
2-(3x-F-EA) oM HOIE (0.066 g, 0.142 mmol), (4-ZFSZFI)HEAF (0.024 g, 0.172 mmol) Z 2.0 M

Q)
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T4 NaCO; (0.213 ml, 0.425 mmol)e] & 5% &<F A4S XS thg, Pd(PhP), (0.011 g, 9.92 umo

D& Agata, F7b 2% F¢ dXagvt. FehaaE deeta, 2 hrs ek 7FAAIR e (85T 71 BF),
WA AL, WEES B (3 nl)E A A7]a, 10N HCL (1 mb) & AHelshar, Et.0% FF8AtH (2 x 10 nl).

g3 f7] FEES ARATIL (MgS0y), §F3ta, FHFES biotage (12 g Si0y, 2F F 0% (3 CV), 0-60%

2 CV) EtOAc)el s FAAA. AE T3S FHA7|aL, 74t sl w5A1A4, F¥e &
S F5IAT. AFES 38 HPLCAl o FUtE AAsta, AAEE R8s ERAIA, A5 shel
=akgith. H MR (500 MHz,
, 7.71 = 7.61 (m, 2H), 7.58

w=2AA, APE (0.035 g, 0.073 mmol, 51.4% &) FH3 "B oz A
(DCly) & 8.19 - 8.14 (m, 1H), 8.06 (s, 1H), 7.92 (dt, J = 6.8, 1.8 Hz,
- 7.48 (m, 2H), 7.44 (s, 1H), 7.21 - 7.10 (m, 2H), 5.66 (s, 1H), 3.73 (s, 3H), 2.50 (d, J = 0.8 Hz,
3H), 1.27 (s, 9H). LCMS (M+H) = 481.2.

=
SEEY

FA 27

(2S)-v€l

2-(3A-FEA])-2-(5-(2,3-t] 3} E2F e} = [4,3, 2-de ] A & H-7-Y)-2-(4'-FFLZ-[1,1'-v}o] 75| H ]-3-Y )~
7-mElo]n] ]2 [1, 2-a] 7 2] -6~ )olAlElo] E: DMF (2 mL) & (S)-#E 2-(3A}-F-EA])-2-(5-FE2-2-(4'-Z
Fo2-[1,1'-vpe] s d]-3-d)-7-v ol m| v} [ 1,2-a] ¥ 2| d-6-A ) o} Al E o] E (0.067 g, 0.139 mmol), (2,3-T]
slol =292} [4,3,2-de| A EA-7-L) B2 (0.060 g, 0.279 mmol; FLEF: §02009062285) 2 2M NayCOs
(0.209 ml, 0.418 mmol)®] Zg=2 10 &t B7|AF. o]o]A, Pd(PhsP), (0.016 g, 0.014 mmol)S 3 7}s}
al, 5% FoF ©@7Al7]aL, Biotage mROlARTFE o]&3te] 120TelA 3 hrs &S 7FAAZTH. &S WA
713L, prep-HPLCOl &l BAAA, BAE (0.04675 g, 0.076 mmol, 54.5% F8)S A7 1FETA 538
ek, LOMS (MHH) = 616.2.

AAle] 12 2 13

(28)-2-(3A}-B-ZA] )-2-(5-(2,3-T] o] EZF e} %= [4, 3, 2-de] A & dl-7-Y )-2-(4'-ZEF ¢ Z-[],]1'-n}o] Y |-
3-)-7-vElo]o]r}Z[1, 2-a]F 2] H-6-Y ) oA ERXF - TFA: 9:1 MeOH/H:0 (2 mL) = (29)-WE 2-(32}-F-EA])-2-
(5-(2,3-tslo| =29t [4,3,2-de] A =U-7-Y)-2-(4'-ZF 9 2-[1,1'-v}o] Fd |-3-L)-7-w| D o] m| T} %[ 1, 2-
alg ] d-6-L)olAlElo|E (0.037 g, 0.060 mmol) = LiOH (0.014 g, 0.601 mmol)e] &FES 3 hrs ¢+ 37
A7 o, WZEAF7)AL, prep-HPLCO 93] AAAIA, 2719 Aol dAA JFES F53F3T).

AN 6] 12: 3 WA g9 FAgefol dAA (0.0303 g, 0.042 mmol, 70.4% &), ZHA THEZ. H NMR (500
MHz, CDCly) & 8.77 (d, J=4.6 Hz, 1H), 8.24 (s, 1H), 8.09 (t, J=1.6 Hz, 1H), 7.81 (d, J=6.6 Hz, 1H),

7.65-7.70 (m, 2H), 7.58 (td, J=1.3, 7.7 Hz, 1H), 7.52-7.55 (m, 1H), 7.43 (t, J=7.7 Hz, 2H), 7.31-7.35
(m, 1H), 7.12-7.19 (m, 2H), 6.92 (s, 1H), 5.01 (br. s., 1H), 4.64-4.77 (m, 2H), 3.43-3.54 (m, 2H),
2.77 (s, 3H), 0.93 (br. s., 9H). LCMS (M+H) = 602.2.
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AN 6] 130 % A 829 5Agelol A AA (0.0045 g, 6.29 umol, 10.46% &), WA wAE. H NIR (500
MHz,CDCly) & 8.65 (d, J = 4.3 Hz, 1H), 8.22 (s, 1H), 8.19 (d, J = 8.0 Hz, 1H), 7.65-7.70 (m, 2H),

7.57 (d, J =7.7Hz, 1H), 7.50 (d, J = 7.7 Hz, 1H), 7.38-7.44 (m, 1H), 7.22-7.27 (m, 2H), 7.14 (t, J =
8.7 Hz, 2H), 6.85 (s, 1H), 5.15 (s, 1H), 4.65 (t, J = 5.9 Hz, 2H), 3.35-3.45 (m, 2H), 2.63 (s, 3H),
0.83 (s, 9H). LCMS (M+H) = 602.3.

A 28

F

(S)-mE  2-(3A-REFEA])-2-(2-(4'-FF L 2-[1,1'-v}o] 5] d |-3-L )-7-H E-5-(p-E &) o] n] ][ 1, 2—a]J/E/’:7—
6-)olAEo]E: DMF (1.5 mL) F (S)-W¥ 2-(3x-FEA)-2-(5-F22-2-(4'-FF22-[1,1'-vlolud

3-)-7-wdolut}x[1,2-a]d ) H-6-L) ol Elo] E (0.035 g, 0.073 mmol) % p-EFRE2F (0.020 g, 0.146
mmol)e] &ME& 2.0 M 44 Na,CO; (0.109 mL, 0.218 mmol)= A slgtt. EFE N, 2EHS 58 FoF Ay
g b, Pd(PhsP), (5.89 mg, 5.09 pmol)® Ae|sbir, 2+ &ob Axsfar, "WEskal, 1 hr &< 7FAAAY

(85C 719 E=2), m3ES %7} Pd(PhP), (5.89 mg, 5.09 pmol)Z Hgsta, 3% %oF Axsk b8 1 hr

T ZFAAI AT (120C wlela 2y, WHEES B (2 mb)E SAA7a, Et.02 FESUT (2 x 5 L), FF

FES AxA71a (MgS0y), olFstar, ¢k stell FFAIAT. IFES biotage (12 g Si0,, F F 0% (3

4
o

o

CV), 0-80% (15 CV), 80% (2 CV) EtOAc)dl <3 AAAHT. AHE #8S EHA7IL, 7Y stoll 55214,
AAE (0.0103 g, 0.019 mmol, 26.4% T8)S FE35H9Th. LOMS (M+H) = 3.

AAle 14

(S)-2-(3A-FFA])-2-(2-(4'-FF R Z-[1,1'-v}o] 7] d |-3- )-7-w] E-5-(p-F &) o] v] v} [ 1, 2-a] 7] 2] H-6-

)M ERE MeOH (1.5 mL) ZF (S)-WlE 2-(3A-F-5A])-2-(2-(4'-EF2-[1,1'-vlo] g ]-3-L)-7-H & -5-
(p-Eg)olmtbx[1,2-a] 9 g H-6-d) oA EH | E (0.0103 g, 0.019 mmol)e] &N FF sfo]|=FAlo|= m-3}
oJ=#o]E (4.03 mg, 0.096 mmol)Z A 2]3taL, 2 hrs &¢F 714 71w wHkAFHT (85T 719 E5). vHA|
HHEES w38 LSOl o3l AAA7aL, AAE FE8S FAAL, 94 SEE B AxAA, auHE ANE

(0.0068 g, 0.013 mmol, 67.8% &)< WA AHPEZ A F53ck. LCMS (MH) = 523.2.

A 29

(25)-vE  2-(3A-FEA])-2-(6-(8-FF L 2-5-H|H T2 71-6-Y)-2-(4'-FF 2 Z-[1,1'-v}o] 5] d |-3-¢] )-7-1]
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Holnjgz[1,2-a]F 2] d-6- ) oA Eo] E: t]S4k (0.8 ml) B & (0.200 ml) & (S)-WE 2-(3A-H-5FA])-2-
(5-F2E-2-(4'-EF=2-[1,1'-vlol A d ]-3-)-7-w o] mt} [ 1, 2-a] F 2] D-6-) oA HI O] E  (0.042 g,
0.087 mmol), (8-ZFQ Z-5-mdag2u-6-2) B EAF (0.028 g, 0.131 mmol; FraLi-3: W02009062285), Zetf
(I1) oFAEolE (1.961 mg, 8.73 pmol), 2-TIAlo]Z =S A ¥ ~5]w--2' 6'-T]w|EA]-1,1"'-u}to]#Hd (S-phos,
6.1 mg, 0.015 mmol) % ¥ElF EXAFOE, A-A7] (0.056 g, 0.262 mmol)e] o] 58 FoF AL 7[AE
AEst thg, EAIZIAL, 5 hrs B9 7FEAIR O (65T 7MY EE) WY, EEES & GbE 61“
A713, Bt 02 FE33 (2 x 5 ml), & FEFES AZA 7] (MgS0), o33k, 2 stoll FFAIAL. %
S biotage (12 g Si0,, 3AF = 20% (3 CV), 20-100% (15 CV), 100% (2 CV) EtOAc)el <= HAAZT}.
S EFRPAZIAL, T stel sFAIA, 89 AFE (0.023 g, 0.038 mmol, 43.1% &)< FA
24 F5Th. LIS (M+H) = 611.3.

=

=]
ARE 9
=20
= 1 —

(25)-2-(3A}-RER] )-2-(5-(8-Z 29 Z-5-1| Bl F 2 vF-6-Y )-20-(4'-Z 29 Z-[], 1'-vlo]# Y |-3-¢) )-7-m] &l o]
ojokE[1, 2-a] ¥ 2] H-6-Y) o} ER: WES (1.5 nL) F (29)-dd 2-(3x-F-5A])-2-(5-(8-ZF 2 2-5-1v&
ARWN-6-)-2-(4'-ZF=-[1,1'-vfo]Hd |-3-4)-7-vw| o] r|t} [ 1, 2-a] T F U-6-L) o} A EH o] E  (0.023 g,
0.038 mmol)2] §H& TF so|=FAalo]l= Hglo]=go]E (0.016 g, 0.377 mmol)&E AHelsla, ¥H$ES 3
hrs 5¢F 7FEAI7IH A AL (85T 71E B5). w-g &35S prep-LONSOl <&l AAAA, 27012 3] 7o)
o] dA sFES F5I.

AAld 150 3 HA g2E
= 597.3.

3 A Agolo] 444 (0.0036 g, 6.03 pmol, 16.02% &), 2 1y E. LCMS (M+H)

A6 16: % WA 9 FAgelol A =AA (0.0082 g, 0.014 mmol, 36.5% &), 2 W H NMR (400
Mz, CDOD) &: 8.08 (s, 1), 7.76 (d, J = 8.0 Hz, 1H), 7.70 (dd, J = 8.8, 5.3 Hz, 2H), 7.55 (d, J =
7.8 Hz, 1), 7.47 (d. ] = 7.8 Hz, 1), 7.44 (s, 1H). 7.29 (s. 1H), 7.18 (t. J = 8.8 Hz, 2H), 6.98 (d,
7 =10.8 Hz, 1H), 5.00 (s, 1H), 4.36 - 4.28 (n, 2H), 2.86 - 2.77 (m, 2H), 2.64 (s. 3H), 2.22 - 2.12
(m, 2H). 1.91 (s, 3H), 1.16 (s, 9H). LCNS (M) = 597.3.

AA e 17

(S)-2-(3FA-BER] )-20-(2-(4'-ZF 0 Z-[],1'-H}0] 7 ]-3- 07) -5-(4-FF e 2o d)-7-re o]t} E[1, 2-a] ]
ZE-6-)olAHERE o] BHL Ad HAAd AXZHEEH FAERA FEEH, AHE (0.0044 g, 8.36 1
mol, 22.19% &)& 24 uFEZA AF3F Tl LS (MHH) = 527.2.
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Ao 18

E

(S)-2-(3A}-BRER])-2-(5-(Z ZW-6-Y)-2-(4'-ZF 2 Z-[1,1'-r}o] ¥ d |-3-)-7-m €l o] n] T} 7 [ 1, 2-a] 7] 2] €] -
6~ ERE (S)-WE 2-(2-(3-BRREIHY)-5-F22-7-do|n|thx[1,2-a] 9 d-6-Y)-2-(3Z-F-FA] ) o}
AElO]E (0.075 g, 0.16 mmol), I ZT-6-UHEZAF (0.056 g, 0.31 mmol), CsyCO; (0.102 g, 0.312 mmol),

PdOAc, (3.5 mg, 0.016 mmol), @ 2-TjAlo|FR2AAFZ A0 --2' 6'-T]W|EAulo]HYd (SPhos) (0.013 g, 0.031
mol)S WEE s fr|dA FHT. AR EFES HI7IAZIL, N2 ARG Bx). I F 2FES DWF (2
mL)/a (0.2 mL)Y £ FHsta, 0CE 7tGAATE. EFES o] LA 2Al7¥ =3t

S EtOAcE 3 Asla, x3td 4 NLCIZ AAsTt. 255 27,

i
ox
o[\l
=
?

n I

10 nb). FF f7] FEFES 952 AFSAL, NaS0, AollA AxA7Ia, ozpsta, HHA
sl o] 2dS AgolE Ao FHAIZ o, 12 CVell AA g4k F 0 - 75 % EtO
g7t el AAAA  (S)-WE 2-(3A-F-FA)-2-(5-(A2-6-Y)-2-(4' -ZF L 2~ 1-
)-7-dgoluthx[1,2-a]F B d-6-A)olAH O] E (22 mg, 0.038 mmol, 24% )& Hb- %i‘ré} FA oAz A
E3kgtl. LOMS (M+H): 579.

N ru9 > [

m{u

LiOH (0.95 mg, 0.040 mmol)E MeOH (2 mL) ¥ & (0.2 mL)9] 10:1 fﬂ;; < (S
(5-(Z2-6-)-2-(4'-ZFQ2-[1,1'-n}o|Hd]-3-9)-7- uﬂ‘acﬂulﬁ}i[ al¥l ]
mg, 0.040 mmol)9] wwk Gohol Hrpsiiet. EFES 5CE 7MY, FHE F
Zol WHIAZ T, fAS A BB =ZAAT. nFES il FA NH4C

o
2
FES BtOACE IXAZAT. TES &

= A A 7

I
m
N
-3
1o
%
ofy
ot
>
by
i)
o

S EtOAc® FE3Th (2 x 10 ). FF #7] FEFES

Al 2 3kaL, Na,S0y el A AzA] setar, EFAA B uPES F5ET. o] AFES UF =

o7 BFHE WPLCE B8 AAAZT: A3 XBridge C18, 19 x 200 mm, 5-um U=k o]E*L A: 5:95 o}AME

HEH: 10-mM ¢EF oMAEHCIESE Zt= & )% B 95:5 opEYE™: 10-mM =4 ofAHEE zt=

B el 70% B¢ 30-70% B, ©]o1AM 100% BellA 5% §A; EE: 20 ml/E. 29 EHE *Jﬂ Jes Pt &

e FAaL, 94 TES FE A2AA, (9)-2-BA-FFAD-2-(5-(A2-6-9)-2-(4'-EF 2 2-[1,1'-H}e]
5]

Hd]-3- °‘) -7-vgoln|tiZ[1,2-a] 9 EH-6-L ) o} EA (6.7 mg, 0.011 mmol, 30%)S WA AIHEZA F5
AT, H NMR (500MHz, DMSO-dg) & 8.15 (d, J=7.0 Hz, 1H), 7.91 (t, J=6.8 Hz, 1H), 7.75 (d, J=7.3 Hz,

H
=]
=

o

d

S

2H), 7.72 (d, J=8.8 Hz, 1H), 7.53 (d, J=7.3 Hz, 1H), 7.48 - 7.24 (m, 6H), 7.00 (t, J=6.6 Hz, 1H), 4.88
(d, J=11.0 Hz, 1H), 3.50 (br. m., J=7.0 Hz, 2H), 2.92 - 2.68 (m, 2H), 2.43 (br. s., 3H), 1.99 (br. m.,
2H), 0.90 (s, 9H). LCMS (M+H): 467.

Z3HA 30

0]

Br

6-HZH-4 4-r]rjglzZv tudold (9.69 ml, 9.69 mmol)S DCM (8.81 ml) = TiCly (9.69 ml, 9.69
mmol) ] ko] -30CeA 7 batgieh. ¥hg EFES 208 F wHEAIZTH DOM (3nL) & 6-HERAR
TH4-2 (1 g, 4.40 mmol)& ¥Hg E3Eo| A7lsidlet. 2 § EFES rtolA] 16 h 5 wHkAHY. E3HE
S AS Yo B Et,0R 2Zdn, Z3E FA AF vlo]|FtERyolER AHEA. $7AS 27|
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Aglo|E Ao FA7]a, Ag7tA oA FAAIA (Biotage, EtOAc/SAF FHl) 6-H2 R4 4-tHd 3 =21k
(883 mg, 3.66 mmol, 83% &)= WM THEZA F5IAT}. H NMR (500MHz, CDCls) & 7.35 (d, J=2.5 Hz,
1), 7.15 (dd, J=8.7, 2.5 Hz, 1H), 6.67 (d, J=8.7 Hz, 1), 4.21 - 4.15 (m, 2H), 1.86 - 1.78 (m, 2H),
1.54 (s, 2H), 1.33 (s, 6H).

F7HA 31

(0]

2-(4,4-0) g 7 2 01-6-2)-4,4,5,5-E| Eg}uEl-], 3, 2-0]SAlH Zgh  6-B2E-4 4-tueEa 2y (883 mg,
3.66 mmol)), B.Pin, (1.02 g, 4.03 mmol)), PdCl,(dppf) (134 mg, 0.183 mmol), XE}GF olA|E|o]E (7.08 g,
11.0 mmol)E  1,4-vy=4F (1.83E+04 pl1))ollA rtollA X, @7|A)7]aL, N,&2 TA] 2H$aL, 95CE 7124
ATk, WkgE0] o] 2XoA 3 h FF wHtEA k. WS ES FHA|7|3, AgelE A FA]7|a, A
F}A ol HAAIA (Biotage, EtOAc/SAAE Ful) ol A= 2-(4,4-YvE A ZT-6-9)-4,4,5,5-H Egv €&
-1,3,2-T)2ALR.E2 (1.16 g, 4.03 mmol, 110% F&)< WA uyPE A F59 0 HNIR (500MHz, CDCls)
§ 7.73 (d, J=1.4 Hz, 1H), 7.54 (dd, J=8.1, 1.5 Hz, 1H), 6.78 (d, J=8.0 Hz, 1H), 4.26 - 4.19 (m, 2H),
1.87 - 1.82 (m, 2H), 1.37 (s, 6H), 1.34 (s, 12H). LCMS (M+H): 289.

AAle 19

(S)-2-(3R}-REA] )-2-(5-(4,4-0] H| & 7 Z 0F-6-Y )-2-(4'-FF 9 Z-[1,1'-nlo] A Y |-3-Y )-7-m El o] 0] T} 2 [ 1, 2
—a]F 2 d-6-Y) oA ERE (S)-WE 2-(2-(3-BREd)-5-F22-7-vdo|nthx[1,2-a] ¥ 2 d-6-Y)-2-(3%}
-REA)OEO]E (0.075 g, 0.160 mmol), 2-(4,4-T]H|E€l a2 W-6-2)-4 4,5 5-HEg v E-1,3 2-T] AL H =
2 (0.090 g, 0.31 mmol), CsoCO5 (0.102 g, 0.312 mmol), PdOAc, (3.5 mg, 0.016 mmol), % 2-TjA}o]ZFz a2
F29%-2" 6" -gH|E A ulo]#d (SPhos) (0.013 g, 0.031 mmol)S 2&¥ ¥$ &7)oq AT, Ax EgE
S w7IA7)an, NoZ Ak (3x). 2 5 AEES DNF (2 mL)/E (0.2 mL)9] &) Hstar, 80CE 7F4A

Pk ERES o] &4 2 h et AT, EES EtOAc® 345, xstE 4 NHCIZ AH A

g7ha A4 95 FH9AA (9)-4E 2-(3A-35
'—npoldd ]-3-U)-7-veoju|t} [ 1,2-a] ¥ 2] U -6-
Al QA7 FEEFT. LS (M+H): 607.

2, 12 CVell 45 &4k F 0 - 75 % EtOAc THIZ &
AD-2-(5-(4,4-T) W& A 2 9-6-2 )-2-(4' -ZF Q=[]
A)olAEH O] E (25 mg, 0.041 mmol, 26% &)S W53 3}
LiOH (0.99 mg, 0.041 mmol)Z MeOH (2 mL) % & (0.2 mL)¢] 10:1 E3E = (S)-HE 2-(3x-F-EA])-2-(5-
(4, 4-TEd 2 T-6-9)-2-(4'-EF L 2-[1,1'-vlo] g d ]-3-)-7-w o] mthx[1,2-a] 9] 2| H-6-L ) o} A El| o] E
(25 mg, 0.041 mmol)e] Wk Loho] H7lelvl, EIES 75T E 7FAA R Y. T3 T4 oS o] L1o)A
3 h & WHAZT. &Hs FA EFER FEAZT. DFES xshE 74 NHCLO #HIbel o FsAIA
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ot Z3ES EtOAcE SAAIZTH. SES 287, F45S EtOAcE F=3ITE (2 x 10 nL). F f77]
FEES B2 AFSIAL, NaS0, el Ax&A7IAL, AFfstal, sF5A1A, W4 1P ES F531I500. o] ¥ E
< o5 2doE FHE HPLCE &3l AAAZTH: A7 XBridge €18, 19 x 200 mm, 5-um YAk o574 A:
5:95 ol AIEYEZ: 10-mM GEH SMMHOIESE 2t &) o573 B 95:5 ofAIEYEZ: 10-nM 4EH ol H o]
EEZ zHe= B gl 308 59F 35-75% B, o]o]A 100% BelA 5% #-A; &E: 20 mL/E. 27EHE AAHES g
frale 295 A3, A4 =%E S AXRAA, (S)-2-BA-FFA)-2-(5-(4,4-tHE A 2 7-6-4 )-2-
(4'-%

O
Fo2-[1,1'-vle]dAd [-3-¢)-7-HEo|nt}E[1,2-a]l F 2 H-6-L )} EAF (9.6 mg, 0.016 mmol, 39%)
o WA ugEea Fdol A/ AgNol YA BTN FE5EAT. H MR (500MHz, DMSO-dg) &
8.17 (s, 1H), 7.95 - 7.87 (m, 1H), 7.80 - 7.67 (m, 3H), 7.67 - 7.61 (m, 1H), 7.53 (d, J=7.7 Hz, 1H),
7.49 - 7.34 (m, 3H), 7.28 (t, J=8.8 Hz, 2H), 7.04 - 6.96 (m, 1H), 4.95 (s, 1H), 3.44 (br. m., 2H),

2.43 (s, 3H), 1.91 - 1.81 (m, 2H), 1.38 (s, 1H), 1.30 (d, J=3.3 Hz, 4H), 1.21 (s, 1H), 0.90 - 0.77 (m,
9H). LCMS (M+H): 593.

A% AAHA ANAEN ARHA Bo 3
d 5 ek Aol FedAA U@ Aolth. weby, ArelE

0@ QFFelok v, AT A g

Asin, webd FHeIsh FEE vl 2 9l Uel gl BE WAL 1 gkl ZPHE Jow JE

=
uf
z
o
rlr
to
o
o
2
e
5 re

r
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