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7, E= 0, S(=0),, N 2 NR2RE Auw 1470 HH=d4s wastn 0-571] K= A 4- WA 6-9

e =A =™l aL;

R'S -OH, -C(=0)0H, Ei o}Zo]ir;

I3 n s
E, =

=0
rr
=
o

o

rr

opde]aL;

R'= H, 0-5709) R X188 (5 2, 0-5719) R'Z X348 Gy DAY, 0-5709 R & X349 G,y D71, 0-5

-

a

Aol R'&Z X8E ~(CHy),~Copp FE2RAZY, T 0-5719 R 2 X35 —(CH) ~dHZAZHo|AL}; = R 2
R'E o5 5 ol 230l e 22 9 37 0-5719 R = A$he se2A2de F48ka;

RE=H, 0-5709 R'2 89 O 27, 0-571¢] = 23k8 (o oAY, 0-570¢] R°= 23kd G, 279, 0-5
7H9] RCE Z]% _(CH))n CS 10 7]'25]—}\] %, EE"T:‘ 0_57H9] RCE Z]% (CH})n OﬂEﬂE}\] %0]_}1’

R 0-5709) R A% Cis 22, 05709 R'2 A9 (s 2A, 0-5709) R A2 Cog G711, Cos 7
ZHAEY TE FHzEAFHo]aL;

R'= H w2703

R'= &2, (N, =0, 0-571¢] R'2 X85 C; 27, 0-571¢ R'2 &5 Cs DAY, 05719 = 289 ¢,

A7, ~(CH),~Cop AZEAZ, ~(CH),—ob, ~(CHy),-SIEIZAI 2, ~(CHy),0R, T ~C(=0)0R o]t

=
rlr
fou ]
33
rlr
o
ne,
B
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ALkl delA, st7] sekA (VIID S 2he shgE =5 19 Aok s&sHe 4

R:}a

(VI

3714
R =0 = —OHolL;

R= 32, ON, -C(=0)0R’, -NR'R', 0-571¢] &= w= iz x3bg ., 2, E= 0479 &z, OH wi=

_OC174 ?——_}-Z—:].i j]?l’% _OC174 ?:_}-Z:_]o],l—l

R = 0-4709 2= X$d (. dEola;

= 0-370e] R % 0-274e] R'2 g G ok, = 0, S(=0),, N 2 R C2RE Aug 1-449] ez
A2 Zasta 0-3712 R’ 2 0-1719¢] R= 23t 3- WA 12-9 SHEAFHo|aL;

RS &2, =0, -0H, -0C, &2, == 0-2719] &2 == = X 3d (. &Zola;

Re 0-1719] R 2 0-1709) R'2 A%8 Cy &2, -0R, -NRR', -NR'C(=0)R’, -NR'C(=0)0R’, -NR'C(=0)NR'R’,
ANR'S(=0),R°, -C(=0)R", -C(=0)0R’, -C(=0)NR'R’, -C(=0)NR'S(=0),R, -OC(=0)R’, -S(=0),R, -S(=0)NR'R", Cy

L S(=0),, N 2 NR'ERE AEE 1479 SH=dds 23sta 0-5709] R AE 4- )

RS &= —C(=O)0Rb, ~C(=0)NHR", —C(=O)NHOR , B 0-3719] &= s OHZ X3 (o ol

R= -0R', -NR'R', -NR'C(=0)R’, -NR'C(=0)0R’, -NR'S(=0),R°, -NR'SCO)NR'R’, -OC(=ONR'R’, -OC(=0)NR'OR’,
-S(=0),NRR", T+ -S(0),Ro]ar

R' 1, 0-27§e] R 2 A%k €, &2, C(=0R’, -C(=0)0R", -C(=ONR'R’, 0-574¢] R'Z XFH C,, Al ZRF
7, EE 0, S(=0),, N % NRuil‘i—Ei Aud 14709 AEH=g94s 23 05719 K2 A8E 4- A 6-9
e ZA|FHol L

R -OH, -C(=0)0H, i o}=o]ir;

,E

iy

opde]aL;

rl

=
o
e

R'=H, 05709 R'Z X88 s 92, 05719 RZ 288 (s A, 0-5712 R2 X35 G5 A7)d, 0-5

_14_



SIHED 10-2024-0125946
Ao RZE X&E ~(CH),~Co 7HERAZD, T 0-5719 K2 K38 ~(Cl),~slH2AZFDo]AY; =R 2
R ol & thh 330l ol da s ¥4 0-5749] K2 A8 u=A3ds J49sa;
R'= 1, 0-5719) R'& 28 5 47, 0-5719] R 285 s AAY, 0-5709) K2 A8 s 2919, 05
7] R'= A 8E -(CHy)yCao 7FEHAIZ Y, B 0-5719 Rz 2 38kE -(CH,y),,~dl Bl ZA| FHo] 11,
RE 0-5709) R°&2 288 Cp 22, 0-5709] R 2 AFE Gy DAY, 0-5709] K2 NFE Cos D71, Gy 7}
ZRAEYE, B HEAFHo|1;
R'= H w0, 2703
R = &2, (N, =0, 0-5711¢ Rgi 22E Cs &4, 0-5719] Rgi 2185 Cos LA, 0-5719 Rgi 28 Cys

7)1, —(CHy)y=Cog A1 Z 22, —(CHy)y—0b, —(CHy) -3 El A 22, —(CHy),0R , = —C(=0)0R o] 1

=
rr
==

o

T Gy €70,

gl‘ = T .
R+ ?——_}-i7 CN, OH, Cl—ﬁ ?:.1'7,;_], T C:H; }\]%EOET—Z'E]O]_T_I_Y

1(‘

A1Eel SlelA, 87l sheka (IX)E Zbe shehe e 29 Al 85 = 9

R4a

HN7

= O

X

A NH
R | Rr?
05,
i
RE
1%
o714 :

R =0 = -OHo|az;
RE= 32, ON, -C(=0)0R’, -NR'R', 0-570¢] &= wi oiz 23y ., o2, Ei 04709 8=, o4 E=
-0C;-4 ?ﬂl—?'e]i j]%]'% -0C;-4 ?ﬂl'?'elolﬂ;

4a

R =

i)

ZolaL;
R™= 0-47)e) gtz A8d O dholn

RE 0-379 R 2 02719 R'2 A8 ¢ oFd, = 1-47)e] e 2 <

rir
(@]
2
=
b

=
=]
o
i
-z
)
.
)
)

A2 E£38 3 0-3742 R 2 0-1709] R = A8 3- WA 12-9 sle|2A2ho]m;
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R'e &% =0, -0, 00, &7, E= 0-2709] &2 mi= OH= 89 (., %Zo]1;
Re 0-1709) R 2 0-170¢] R'= A%E oy 27, -0R, KRR, NRC(=0R, -NR'C(=0)0R’, -NR'C(=0)NR'R’,

ANR'S(=0),R, ~C(=0)R’, -C(=0)0R’, -C(=0)NR'R", ~C(=0)NR'S(=0),R°, -OC(=0)R’, -S(=0),R", -S(=0),NRR", Cyss

L S(=0),, N 2 NR'=RE Auw 1479 s =dE waeta 0-5719] R= AFH 4- ]

R'e &2, -C(=0)0R’, -C(=0NHR', -C(=0)NHOR', = 0-37j¢] &2 mi= OHR X2kl C,y %ol ;

R= -0R', -NR'R', -NR'C(=0)R’, -NR'C(=0)0R’, -NR'S(=0),R°, -NR'SCO)NR'R', —-OC(=ONR'R’, —-OC(=0)NR'OR’,
-S(=0),NRR", X -S(0),R ©]aL
R'e 1, 0-27§e R'2 A8k ., &2, C(=0R’, -C(=0)0R", -C(=ONR'R’, 0-574¢] R'% XFH C;, Al Z R

7, ®= 0, S(=0),, N 2 NR2RE Auw 1479 HH=d4s wastn 0-571] K= A 4- WA 6-9

el A EH ol aL;

R'S -OH, -C(=0)0H, =i o}o]ir;

R EH, Cs &7, T ool
R'=H, 0-571¢ R'2 3% a7 05709 R'Z X&H s DAY, 05712 RZ X35 Cs A7)d, 0-5

a

Mol R'2 A 8E -(CHy),~Copo FHERA D, Ei= 0-5719] R'2E 288 -(CHy) ~slElZA Zdo| 7t} E= R 2
R'e o5 & ol 23] gl A2 949} 8 0-5719] R'2 A8 seler2de J48a;

R H, 0-5709] R'&2 X19h9 Cpp 92, 0-570¢] R'E X &8 G 2D, 0-571¢] RE A8 ¢ 2719, 05
Mol RZ XFE -(Cly),yCopp FZRAZEY, TE 0-5709] RZ X FE -(Cly),~ S Bl ZA 2D o] aL;

RE 0571 R2 X388 €5 22, 0-571¢] R'Z X3 5 DA, 05719 R 2 X3H (s A7), Cop 7F
ZHAZE, T FHEAIZFHo|aL;

R'= H ®E= ¢, 2703

R'= &2, (N, =0, 0-571¢] R'2 X85 C; 22, 0-571¢ R'2 &5 Cs DAY, 05719 = 288 ¢,
DI, () Cos ANFEDZ, ~(CH)4- WA 6-9 SEZAZY, ~(CH),—obd, —(CHy),-slel 2o,

~(CH,),0R", = -C(=0)0R o] i
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[0001]

[0002]

[0003]

[0004]

[0005]

SIS 10-2024-0125946

ALFE) e = o) Ak HesE 4, R A Aese BAS £PAE 24

A7 14

debalst Aud AR ARE BLE St B AR FEB A3 2YEL TRt AL L@
E, Al dvd ABe sk Wy

A7 15

ALl gloix, Aol YAF, BAHY AUF, A2, A B A%, B4 AA, 0y

7] & & of

<#d S dig s x>

B oZ9e 20219 129 1599 9% v 7159 WS 63/289,8128 A FHe, 19 AANES 1 A
ol 9o Fx= ¥eE

Hl 4 7] &

EOAANES "k e HEE 84 1 (RXFPD) &A1 AF 3L, a5 disle 2AE, 2 9=
Eo] ARd, Afst 43, 9 #Aa A3, o7 #J 23 (dE 5], 53 91 AR, A4 23 (dE E
of, WA Al A3, 2 3 A3 (A E B, v-¢EA AU 2 9 389 AmdAe 19 AMS W
Hol| 73k Aol

QIZE "ehal e (Al Ee 2 BEAlo R £9)E 53709 ofviito s A E 6-kDa JE|=olH,

o] &2 1926139 ZH Y 34 (Frederick Hisaw)7} A A 2HH A7 7Y 32 W=E = FEES FA
sta, AfFdE Aad A% #de] olgks TESIES wWl Aol HHEFHA (A [Hisaw FL., Proc. Soc.

Exp. Biol. Med., 1926, 23, 661-663]). @Al *ﬁzﬂ“ ool Lgr7= TAHAAR, dAlE TAHow &
gA gide] FE= FEA 1 (RXFPDHE = sz, 200236 FElel sk F8A2A E-otste et (3
[Hsu SY., et al., Science, 2002, 295, 671—674]) RXFP1S m}$-29} 917k Apolo] 85% olm]weAt B0
AGs Z BHEES i, Iz B tE Zoi EARAHor AQHor ATt (£33 [Halls ML., et al.,
Br. J. Pharmacol., 2007, 150, 677-691]). #2}x 2 RXFPloll it AX N3AY HAZE AX 3 &4
olv] | Ag3s] Exslt; (#& [Halls ML., et al., Br. J. Pharmacol., 2007, 150, 677-691; Halls ML., et
al. Ann. N Y Acad. Sci., 2009, 1160, 108-111; Halls ML., Ann N Y Acad. Sci., 2007, 1160, 117-120]).
7HE & AT AEE AP AlE FEoA e Hekal JZH S7kolm |, o] 7]A %‘%“LL RXFP1 & GAIZA 7]
ot GaS AZH 9 ofdiddolE AlFEAle] @43E FHAs (£9d [Halls ML., et al., Mol.
Pharmacol., 2006, 70, 214-226]).

degbrlel Hx o7 olgE, W Ay Z]lo] oA A AES W X{HEE AA T HAste AL WA
slo| A Aekalol AES MEdhe Ao 2HE WAL (£3 [Sherwood OD., Endocr. Rev., 2004, 25, 205-
2341).  91zF A For, Ejolo] & FyE AY 2FFS FFAI7] fH, 94 AAE A "3 A
(SVR)9] 593t ~30% 7F4a 9 A% ukEeke] £ty = ~50% 271E AEth (3 [Jeyabalan AC., K.P., Reanl

and Electolyte Disorders. 2010, 462-518), (Clapp JF. & Capeless E., Am. J. Cardio., 1997, 80, 1469-
1473]). F7Fe] @ AL 84 AAd-v9 AEHE FASE v T Ay 59 g ~30% 57T,
wak olye}t tiAl H71E AA Fask 2 dR/ (RBF) 2 AMAl @& (GFR) & ©9] ~50% 5718 XEs
o} (3 [Jeyabalan AC., K.P., Reanl and Electolyte Disorders. 2010, 462-518]), (&3 [Poppas A., et
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[0006]

[0007]

[0008]

[0009]

, Circ., 1997, 95, 2407-2415]). AAFolAMe A A7 Brt ofyet bdd &4 oM s34 o
*J ?_:rL th= defilo] Aok o AHL7kA] o]F AF AYstd wsE wisiste o fukdte FA4E Al
3t} (3 [Conrad KP., Regul. Integr. Comp. Physiol., 2011, 301, R267-275]1), (&% [Teichman SL.,
et al., Heart Fail. Rev., 2009, 14, 321-329]). =83, ol A& v& T s =2 HAFF,
Fek w9 v, 2 B A Vsl BE ARA A 3EA] EAolgte HollA HF Al A FoE
7FsAdol vk (£3 [Mohammed SF., et al., Circ., 2015, 131, 550-5591), (¥3& [Wohlfahrt P., et al.,
Eur. J. Heart Fail., 2015, 17, 27-34]), (& [Damman K., et al., Prog. Cardiovasc. Dis., 2011, 54,

144-153]).

g

gHoz "&AE A FZ U5 AAEA A Uit 85 THAINVY EFES A BRF
A 2 )=l A 59 g4 H AAAH R 23 3Wyy x¥e F4 FHER ovde A%
] Aade] dFHY F3S vebith (3 [Roger VL., et al., Circ. Res., 2013, 113, 646-6591). W
A A HF 2010WH-E] 25% Z7}8te] 20301 d7FA] F71e] 3wlubge] HFE 712 RAoe= FAHHrh, 20104
Agd A A HE (2008 €2])S $250901aL, 2030d7kA] $7809) 0. m F1E Ao oAHT (3
[Heidenreich PA., et al., Circ., 2011, 123, 933-944]). =ZAE, w|Zd A, 959 Abd F 1Ho] Abd &
WA Ao HF7F A5 a3l (31 [Roger VL., et al., Circ., 2012, 125, e2-220]), HF At Z o AEL A
At wel HAFPA T (3 [Matsushita K., et al., Diabetes, 2010, 59, 2020-2026]), (&% [Roger
VL., et al., JAMA, 2004, 292, 344-350]), HFE 2zt Abghe] ~50%7F Ak 519 ol Abgshars AbgE2=7
A E (8 [Roger VL., et al., Circ., 2012, 125, e2-220]), (&3 [Roger VL., et al., JAMA, 2004,
292, 344-3501).

HFe] S22 HFAd3t A% vrEake] dafolar, @Ehe] Mgy §rjd wgt 4d3s] Hoksid 4 k. HFe F2
T 2 ASE USS s 1) AAAZREEHY vaddd 4w fv 2 H EAERdY SUkE 4=
o7 9% ¥ RFORARY HFUEHE TEIH (2F ZT); 2) $Alde] iAW IFE S8 S glS o 2
Asl= A F-F5 2 3) A9 uix 2o E FHAF|7A FES AR SEH ((0)S AFA7]= o Adg
Aol Bzom <3t & (3% [Kemp CD., & Conte JV., Cardiovasc. Pathol., 2011, 21, 365-3711).
w3k, 249 FZn9 Bt , HF A= 2F U BE OgRAA 740& ZIAEY. gdd AR
Aol A, F42 otAgstar, AA AF E o FFo @ s S HAsicr, digEdA ARAe o §
T FA AFAEEA YEE F e o3, 5 WA A, 2 &5 A ZFETY TUHE JERT (&

A [Millane T., et al., BMJ, 2000, 320, 559-562]).

Ak 875 TFAE F e 23T A AT 9 Aok dxHder, gAoR AR oo

= ] 7l Ak, el o A, # B2 ey wske o ks dshA HitelA vtev (23

[Jessup M. & Brozena S., N. Engl. J. Med., 2003, 348, 3007- 2018]) HF<] 2] A | Tt HoR
o

A7 E = el ARS A2
ArHoR | IFeE FE %
(EF= 43 w&=F/ed o 4 o]k
7hEo] &3] Ft LV S4& AldstAR dA EF7 fAEE "] PR 7]ZHQ915}
Paulus WJ., Eur Heart J., 2011, 32, 670-679]). Xt} FHZof, x7] 2 L

ol o sy 51%3}71] SolHolx] & Fow O] el weh, MR &7 /‘P%Qi’iu}i "

o
%

H
S5 sel WS WEE AR
=

=
_1L:: n/~z7] HF" EE_\L::

4
Zk= AR (HFrEF), 2 "BEH ¥ AleE 2 AFZ" (HFpEF) (3 [Borlaug BA. & Paulus WJ., Eur
Heart 7., 2011, 32, 670-6791). ol& 27H4 A Aok o9 FARSE A 2S4S Z2AT, HFrEF 2L
HFpEFﬂ 2719 ool el IFE Yehlsx] e F55< dyrde FRHete @ ~#HER ] 27)9 ¢

< YeheAE dA A8 FJu JolA =4 Feolvh (&3 [Borlaug BA. & Redfield MM., Circ., 2011,

123, 2006-2013]1), (=& [De Keulenaer GW., & Brutsaert DL., Circ., 2011, 123, 1996-2004]).

il

dgtilo]l AA HFe XAE Y8 ML Jok (A [Novartis, 2014]1). A@FAlL Azl @73 ]}
(NHV) Al A-EE A3, RBF (& [Smith MC., et al., J. Am. Soc. Nephrol. 2006, 17, 3192-3197]) % 4
GFR (¥ [Dahlke M., et al., J. Clin. Pharmacol., 2015, 55, 415-422])& ZF7MA7]= ALz JSHIAUH.
RBFS] Z7F= w3k obgst oA HF SAfol A AZHAT (F3 [Voors AA., et al., Cir. Heart Fail.,
2014, 7, 994-1002]). iR AF AFolA, MAgsle] HAU 48A17F 1V F9o wkgsted FA -4
HF (ADHF) $kAfell A 217 7159 ofsl, HFO] otslellAe] frajgh W), vk ofuje} B} 2L Apro] #EH

0.09417ke] WA F2 Al-wA ke Rizb7|S b Az b 2 fE=e) Ay (IV) Al Al
[
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Heart, 2014,
HFe] A=

10-2024-0125946

[}

=

=

H

)
=)

Rev., 2009, 14, 321-329]).

[Teichman SL., et al., Heart Fail.

[Teerlink JR., et al., Lancet, 2013, 381, 29-39), (Ponikowski P., et al., Eur.
AP el Tbg FoJ7F HF Aol Al X &2 2l o]9]

35, 431-441]).

#H (3 [Unemori EN., et al.,

i3

:3

iR

1

RS

Invet., 1996, 98, 2739-2745]), 4l

J. Clin.
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s
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o¥= 7ol HFell
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g
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[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

ZIHSd 10-2024-0125946

R &z, 0-5709 =z 289 ., 2472, =0, O, E== 0-5749 Fzz 38 -0, FAo]1;
2

RE &2, CN, 0-571¢9 &2 &= = A&E Gy &2, = 05719 &2, O £ 00 €242 X3
-0Cy-y EZolar;

R'e 05709 R'2 238 oy 27, 0-5709 R'2 A&d ~(RR),Coy-7F2RAZH, £ 0, $(=0),, N

NR ETH AeE 1-4719 S 2LAAE 23star 0-5719 R'= %] —(CRde)n—S WA 6-9 e Z=ASEolar;
R'e &, ON, 0-5709) &= 18 C, 27, O, 0-5709] 2w A8s 00, o4, -S(0),R°, o}, m=
0, S(=0),, N, 2 MR ‘ERE dud -4 HHE9A4E £3aE 4- A 6-9 sE A S o),

R= 0-3709) R® 2 0-2709] R'2 A8k ofd, ®i= 0, S(=0),, N 2 NR ©.23E Mg 1-57]9] s ==

Egsta 0-370e) R L 0-270e] R'2 A 3- )7 12-9 =N 2 Lol T; of714 4] ezAEde @
& EE A2 9A4E B8 Y molojEd AHa; RS FE, N, =0, -O0H, 0C, ¥4, E 0-2749 T2
T+ OHE X3d Gy Edolar;

Re 0-1719] R 2 0-170¢] R'= A%® Cy 27, -0R, R, WRC(=0R, -NR'C(=0)0R’, -NR'C(=0)NR'R’,
ANR'S(=0),R, ~C(=0)R’, -C(=0)0R’, -C(=0)NR'R", ~C(=O)NR'S(=0),R°, -OC(=0)R’, -S(=0),R", -S(=0),NRR", Cys

ANZER7 | EE 0, S(=0),, N D NRZHE AuE 14709 de2ds w3 0-5709] R'E AE 4- ]
=7

RS a2 C(=0)0R’, -C(=0)NRR", -C(=0)NR'OR’, T 0-37]¢] &2 wi= o= X389 (., <Zo]i;

R= -0R, -NR'R, -NRC(=0R’, -NR'C(=0)0R’, -NR'C(=0)NR'R’, -NR'S(=0),R", -NR'SCO)NR'R’, -OC(=O)NR'R’,
SOC(=0)NR'OR’, -S(=0)NR'R", -S(0),R", 0-374¢] R'® X BH@ —(Cl),-Css 7FERAIZY, EE 0, $(=0), @ NO

ZHE AduE 1-4709] HH29AE £ 0-3719] R'2 A —(CHy),~slFl=A Zdo]1;

rﬂ

RUE H, 0-470¢] R'& 238 Co, 92, -C(=0)R’, -C(=0)0R’, -C(=0)NRR", 0-57]¢] R'Z X 3@ (o A Z 20}
71, 0-571¢) R'2 X3kg o}, == 0, S(=0),, N 2 R ‘ZrE AuE -4 HHZ94E £8et 0-57)
o] K& A3kg 4- WA 6-9 selzA Do aL;

RS 0, —C(=0)0H, -C(=0)0C,, &%), = o}Zo] 1

iy

R &= H, Gy &2, & ofdolar;

R H, 0-5709) R'Z A8 Cp 22, 0-5709) R'2 ASE G 2AY, 0-5719) R'Z AFE G A7, 0-5
Aol R A3 ~(CH),Coro FERAIZY, B 05709 R'2 A8 -(Cl),~slHlZAFLo) AL} £ R 2
R'E o5 & ol 2250l gl da 92 37 0-5709] R 2 A% s zA2de s

R'= H, 0-570¢) R'= A8 €5 27, 0-5709] K2 AF9 Cop A, 0-5742] 2 238 Cp 27149, 0-5

Mol R'Z X188 —~(CHy),Cayp FERAIZD, = 0-5719] R2 238 —(CHy),- sl 8l ZA 22 o] a1;
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e
7
(@]
X
1o
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fu
ﬁt]
rlet
)
o
12
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T
()]
X
1o
WO
fu
ﬁt]
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Me wd
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PyBroP HEREAUYZIAYUEEAYF ALESF L2 X AHOE
T3P 246-E8 32 29.135246-E8]SALE Y I AT Y2 46-
ESA =
TBAF HE -5 8 g SFodol=
t-Bu tert--&
Teoc 2-(EfdgAg)od st2 B4 g ol
TFA EUEF LR oA EA
TFAA EE RS v fepy
THF H Eg}s| =l F g
TsOH EFAEEAL
XPhos-Pd-G2 | A2 A t}] XPhos A =] CAS & 1310584-14-5
g debd A5 Algletas, a7 S dAld AAldelA A&l S B HS A E AAle
B e 94 ARvENE 3 P, A aEekEadeE 2 dehiA 9E @ Akl
Si02 7HEAE A}%aﬂ ik 9 ole opAEC]E HEf DCM 2 MeOHO] o= §2]A171WA St o

A A4 HPLCE UV 220 nm & AAE LOMS HES

0.1% TFA) 2 v B (10% &, 90% MeOH, 0.1% TFA)9] THj=,
wE gu A (95% 2, 2% ACN, 0.1% HCOOH) % &wj B (98% ACN,
&, 5% ACN, 10 mM NH,0Ac) 2 8w} B (98% ACN, 2% &, 10

vl B (5% =, 95% ACN, 0.1% TFA)¢] -Hj=,
2% &, 0.1% HCOOH)<o] Tul=, &= &vf A (95%

mM NHQAc)S] Fel=, T+ £v) A (98%
R EEEREERIE

B 2% ACN, 0.1% NH40H) 2 &vul B (98% ACN, 2%
AAde] EAslo] AFRE LC/MS MHES slr)o] IAHT).

2bi= C18 ZH& AFESt] &vl A (90% &, 10% MeOH,
wE gn) A (95% &, 5% ACN, 0.1% TFA) 2 &

£, 0.1% NH,0H)

AL
71710 e~ wlo] A&~ (MICROMASS) ® 7Q A E4A¢r AZHE Y~ AHg

1370 AA 2004 98% B2 A3 al, 98% BolA 0.5%
220 nmoll A 2] UV 7113}
Z+4l: ¥l 2 BEH C18, 2.1 x 50 mm

FrEF 0.8 mL/& (B A)

o]Z2F A: 0.05% TFA, 100% &

o] %A B: 0.05% TFA, 100% oA EUEZ

W B

7171 AlRbE LOMS-2020 e BAle) AZY

350 A= 044 100% Be] A3
220 nmol| A €] UV 7} &

Zr: YA A8 C18, 2.1 x 50 mm, 1.7 um YA

EioMEYER
EioMEYER

oA Ar 10 mM oFAMEANIR S 95:5

o]Z2F B: 10 mM oA EAIS R, 5:05

g Alvkz ERuds [pLC

Tl 100% Bell A 0.75%-9] & Azt
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7171 Almb= LOMS-2020 A% 3719 AE"H ¥ Alvk= Z2rjd2 HPLC
3ol ZA 0914 100% Bl A& ul, 100% BolA 0.75%2] fA] AzF
220 nmell A o] UV 7}~ &

29 e A AABE A (18, 2.1 x 50 mm, 1.7 um YA

e 1L/ &

ol 54 A 0.1% TFA, 95:5 E:olEUEH
o]%Ak B: 0.1% TFA, 5:95 E:olAEYUEH
W D:

71710 Y82 wpo]l a2 2@ 7Q A% 349 ASHE 9852 A9 F
137 2 10% BolA 98% Be] 3 Full, 98% BollAl 0.5%<] X Azt
220 nmell A o] UV 7}A &

2 9JE] 2~ A E] GEN C18, 2.1 x 50 mm, 1.7 um Y=}

o]k A: 0.05% TFA, 100% =

o] %A B: 0.05% TFA, 100% oFAEUEZ

AAlde] EAsle] AFRE NMR. 1H NMR 2HEHL 11837 722 HlIE oA &%ﬂE» FA e AL JEL)®
Fao W3 BFAZ 53519 c 11 NR: 400 MHz (57 & AS®) T 500 Mz (PFA £& Al2®).
29 EH dolHE tg ¥xHow BiuHrth: 384 olF (Hex, AEY %é,Td:ﬂTL 3}shd o]l 52
HEZHE Az WP 55 (d 99, wEﬂwaﬂa=0me4wm@%%5 YA E 3/ A 1H NR = EF
ol A DMSO-d69] 74-$- 2.51 ppm, CDsODS] 729~ 3.30 ppm, CDsCN] “d-%- 1.94 ppm, 2 CDCl39] -9 7.24 ppmell A

e L EELE =S

FHA 1-10 5 -(tert-F-EAFI 2R D)-2' -EF L 2-4-HEA]-[1,1'-¥] 9 d ]-3-7} 2544,

OMe

COot-Bu
int, 1-1

nlo| ko] 5-HZe-2-w| EAMIZA (0.50 g, 2.6 mmol), tert-FE 3-HIZR-A-ZFQZHFO]E (0.84 g,
3.1 mmol), Ky,COs3 (1.76 g, 12.8 mmol), PdCIl,(dppf)-CH,Cl, H-7}& (0.31 g, 0.38 mmol), % THF (22 mL)E #
7heeltt. %%~§§%%—§ii2%~%ﬂ*%ﬂ%t}%,%tﬂﬂ1@%}%ﬁfﬂda@q Ao Wrty
T2 3 & uke FTIES 1N HCL (25 mL)E 3A8ta, €M EtOAc (3 x 25 nL) 2 FZF390. &3 §7)
F-Z NapS0, AellM AxA7la, oatetar, 3¢k shell FA71a, Y FFES DWF Fol EaiA7]a, AA

& RP-HPLCO <l3] AA3te] =7h4 1-1 (586 mg, 66.0% 58)< 5ak2ch.  LC-MS: RT = 1.025; QM) =
347.1; [ Al

A 2-6: 5'-(2-(tert-F-FA)-1-3| EFA-2-F 4ol €)-2 -FF 22 4-HFA|-[1,1'-¥] i d |-3-7} 2 54},
FAHA 2-62 817] ubgAlel aokel Wel uhe Alzskgiv).
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& Br ar
Py F ,Jj\ NBS, AIEN F%»‘j 4., ACOH
N Nt > N | P L\\\/! OB -
. CelL, 77O ™Y OAe, 80 °C
taf. 24 tnt. 2-2 3k int, 23 BF 2h

Ve
Br ; ; HOLC
. HOZC~_2 10,07
N g
\E)\ GO Bu /
j F\.%\}

COAG
ink, 2-4

S 2-20 SHA 2-25 FAREE 7)1 Ad] tiE] FAE 2 (£9 [Ludwig, J., Lehr, M. Syn. Comm. 2004,
34, 3691-36951)% Abgate] AxetE, @ WS SRE 80T 12417 BoF SASATE. 1 NR (500 Miz,
CDCly) & 7.49 (dd, J=6.6, 2.2 Hz, 1H), 7.20 (ddd, J=8.3, 4.6, 2.2 Hz, 1H), 7.13 - 7.03 (m, 1H), 3.49
(s, 20), 1.46 (s, 9H).

A 2-3: FZHA] 2-2 (0.27 g, 0.92 mmol)E FAE 20 mL WHE wlo]e] NBS (0.20 g, 1.1 mmol), CCly

(10 mL), 2 AIBN (15 mg, 0.090 mmol)S H7}sldtt. &M& 77ColA 3AIZF HeF wwkelich, g8 7t
st w5A171aL, G4 AE7t 2 A2utEa e 93] dAste] S7HA 2-3 (310 mg, 0.84 mmol, 91% &)

S FE53T. lH NMR (500 MHz, CDCls) & 7.79 (dd, J=6.5, 2.3 Hz, 1H), 7.55 - 7.46 (m, 1H), 7.18 -
7.10 (m, 1H), 5.18 (s, 1H), 1.50 (s, 9H).

A= HPO]O—Joﬂ EtOAc (2 mL), TEA (0.27 nL,

TA 2-4: T 2-3082 FHE 2 2
(0.1 mL, 2 mmol)& H7FEIY}. WS EIFE-S 30TCoA] 12A17F SoF wukslic). wh

OQQ%% b atel
EHANTAL, A AT A ARvtEag e o AAstd FHA 2-45 5k, olE F7F AAl §lo] Ab
&3k9th. H NWR (500 MHz, CDCly) & 7.70 (dd, J=6.6, 2.2 Hz, 1), 7.41 (ddd, J=8.4, 4.7, 2.1 Hz, 1H),

7.15 (t, J=8.4 Hz, 1H), 5.77 (s, 1H), 2.22 (s, 3H), 1.43 (s, 9H).

FA 2-6:1 THA 2-65 FA 1-10 tis] Z1AE AF FARE 20E ARESEY] S-EE-2-m S A AT 2-
55 AFE3le] TA| 2-42RY AFsG . 9AF HPLC (dlx=dl¥~ Fu €18 5u 30 x 100 mm 2, 10-&
v ARS8 A 10% ACN - 90% H,0- 0.1% TFA; &7 B: 90% ACN - 10% H.0- 0.1% TFA) 3, Edo] #Huks

ZHA 2-7 (85 mg, 0.60 mmol, 34% T&); I MR (500 MHz, CDCl;) & 8.43 - 8.36 (m, 1H), 7.81 (dt, J=8.7,

2.0 Hz, 1H), 7.56 (dd, J=7.3, 2.3 Hz, 1H), 7.45 (ddd, J=8.5, 4.6, 2.3 Hz, 1H), 7.23 - 7.16 (m, 2H),
5.84 (s, 1H), 4.17 (s, 3H), 2.23 (s, 3H), 1.45 (s, 9OH)EA TastAA], & AWLS o= Z=71A] 2-6 (70
mg, 0.19 mmol, 31% +&); HONR (500 MHz, CDCls) & 8.40 (d. J=2.2 Hz, 1H). 7.82 (dt, J=8.6, 2.2 Hz,
1), 7.54 (dd, J=7.4, 2.5 Hz, 1H), 7.41 (ddd, J=8.4, 4.8, 2.2 Hz, 1H), 7.19 - 7.14 (m, 2H), 5.09 (s,
1H), 4.16 (s, 3H), 1.47 (s, ) EA @gsdct. =74 2-6S 7] SFCE A&l 78 ALA oA AA =
s, AAE a2ntEady 24 717 HEAZE MG I1; Zg: 7129 D, 21 x 250 mm, 5 #fo]AE
e o]=AF: 25% IPA / 75% CO.; % Z7; 45 mL/E, 120 Bar, 40C; =7 % 220 mm; FY
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[0415]
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AFAREE TPA 5 ~20 mg/nl 0.36 nLe] 83] 4. ®AE A=vtEIHY] x3: 7]7]: YE 2 UPC2EAE
SFC; Z&l: 71== ID 4.6 x 100 mm, 3 who]= iu]Ei; ol 25% IPA / 75% CO,; & &7 2 mL/#&, 150
Bar, 40C; #A&7] 94: 220 nm. = 1, RT = 3.89%, > 99.5% ee; TIHA| 2-60.2A4 ¥ 2, RT = 5.44%,
> 99.5% ee.

FAHA 320 5'-(2-(tert-F-5A)-1-((ter t-¥- 5 A 7H2 1 ) o] 1e)-2-% ol €)-2 ' -FF 0 24- FA-[1,1'-
MG -3-AhE R, A RS ] W Ae] ok el ne Azs.

I

int. 3-2 & int. 3-3
8r Br
F Fo 2
1. MeOH & N, (7 M) o !
CO4-Bu ™ CO0t-Bu
2. Boc, O, DCM
Br HN.
Boc
int. 2-3 int, 3-1
Oide Cia
HOLC
Y HOC._ 2
S i
X
HOY Ef‘oH E
Int. 2-5 o~
PdGhdppf), NayCog ~ | COEBU
THF, H0, 86 °C -
HN.
2oc
Int. 3-2 (A3 1)
e, 3-3(M3 @)

Z70A) 3-1: 2-3 (60 mg, 0.16 mmol)oll &= uo}l (0.5 ml, 3.5 mmol, MeOH )& 7}, Ao x 124]
7k ot ksl 3 ESES F o] wFAF Y. DM (1 ml) F of¥le] BOC-F<E (0.11 mL, 0.49 mmol)
2 DIEA (57 pL, 0.33 mmol)E #H7Fsta, WS EFES A0A 1A7F Bt witslddet. E3ES AT o)
o E&FA71a, A7t A AZetEaH T Al 3] 3-1 (42 mg, 0.1 mmol, 63% +&)& F53H. LC-
MS: RT = 1.14%; MS (ESI) m/z = 406.0 (M+H)'; [ A].

T4 3-2 2 3-30 FA 3-2 2 3-3% 609 &EollA 1843t Fetks
fFARRE 227] WAk AEY 271E ARgste] Azt dRom WAHES & F, Uk EFES 1N HC
(25 mL) = 3]Aakar, &4& EtOAc (3 x 25 mL)E FZF3th. &3 F7157E NaS0, oA dxA]7]a, o3

Fan, 7Het sholl w5A1713, A A8 RP-HPLCOl <3 “gAl383ltt. HNMR (500 MHz, CDCl;) & 8.38 (d, J=1.9

[0

Hz, 1H), 7.80 (dt, J=8.7, 2.0 Hz, 1H), 7.46 (dd, J=7.4, 2.5 Hz, 1H), 7.36 (dddd, J=8.8, 4.4, 2.2, 1.1
Hz, 1H), 7.19 - 7.13 (m, 2H), 5.67 (br d, J=5.2 Hz, 1H), 5.25 (br d, J=6.3 Hz, 1H), 4.16 (s, 3H), 1.46
(br s, 9H), 1.44 (s, 9H). TFES 7]1¥ SFCE AbEste] ME ALl ddA = E83qltt. BAL A=
Eqgy 274 717 WEA2 NG I1; 2 7129 1D, 21 x 250 mm, 5 vle]|IZME; o] 54k 20% MeOH /
80% C0.; &% 27 45 mL/%-, 120 Bar, 40C; AZ7] 34: 209 nm; 7Y AFAF: MeOH & 493] 7. =
Mg AvtEadgy 210 717 e IPC2EAE SFC; 2l 7129 IC, 4.6 x 100 om, 3 vlo]AZ1]E; o
BAk 25% MeOH / 75% CO,; % %71 2 ml/¥, 150 Bar, 40C; #H=7] 3% 220 nm. 3-2, 33 1, RT =

4.22%, 95.7% ee; 3-3, A 2, RT = 5.114, > 99% ee.

_52_



[0418]

[0419]
[0420]

[0421]

[0422]

[0423]

ZIHSd 10-2024-0125946

Z0A 441 2'-ZF QR A-HEA-5'-(2,2,2-EYZEF 0 2-1-3| == E)-[1,1'-0]HAL]-3-Ft 2B, F
A BFES sty gokd whs2ld wel A Z3FT).

o]
N

Ti,w

int. 4-4 OH
(2277)

=
®

HOOC

OH ‘:sz‘v’ie OH OMe
Br o"’*\gi"\z boid i \5
P\ﬁ\\;’\ '\(J 5% 3FC 7
PN F /l s
\iji cr F\T o
int. 41 i \:" OFs
o pionk
Z7HA) 4-2: WS §7)9] 3-EHERA-Z2 o 22 E| = (4-1, 235 mg, 1.15 mmol), DMF (3.5 mL), (EgZ
Feozve)EgWEAT (0.34 mL, 2.3 mmol), E KCO0; (8 mg, 0.06 mmol)S H7}5FAct. WS E3&58 A
2ol A 60% & wkEta, W EFES H2o® WZHER ki, 2 N HCl (3 mb)& H7FSItr. A9
A F7rE AT b ek ) ouks 535S EtOAc (15 mL)i s|Mstar, &9e X3} NICIZ AlF3H3 ).
4 4& EtOAc (2 x10 L) & FE319 ek 7195 NaS0, el AxA7)a, ofastal, #49F sl &
ZA7)|3, A7t A AEetE a2y (A F 0-35% EtOAc)ol 3] AASt] 4-2 (205 mg, 0.75 mmol, 65%

al
g 53T I NR (500 MHz, CDCl3) d 7.74 (dd, J=6.5, 2.1 Hz, 1H), 7.43 (ddd, J=8.4, 4.8, 2.2

o
]

Hz, 1H), 7.19 (t, J=8.4 Hz, 1H), 5.11 - 4.98 (m, 1H), 2.69 (d, J=4.4 Hz, 1H).

FZHA 4-3: 4-2 (100 mg, 0.37 mmol)E /3 ¥hg &7]o] 5-HEW-2-wEA A (93 mg, 0.48 mmol),
(1 mL)Z #H7}bstder. =k

PdC1,(dppf)-CH.Cl, F-7F& (50 mg, 0.06 mmol), NasCO; (155 mg, 1.46 mmol), = Hy0
5 EAES NE 108 5 HEYSIY @ristar, d5skal, 65TAA 3AIZF o wukslsly. Aoz Yz)
HEE g &, 9kg E3ES 1N HCI9 7ol o8] AAsta, 898 EtOAcE FE3FAL, NayS0, “JollAl 7xA

713, oFstar, A} skl EFA7]a, HPLCl 93] AAste] 4-3 (51 mg, 0.15 mmol, 40% 4&)<
FEIUTT. H NMR (500 MHz, CDCl3;) & 8.39 (d, J=1.9 Hz, 1H), 7.83 (dt, J=8.7, 2.1 Hz, 1H), 7.59 (dd,
J=7.3, 2.1 Hz, 1H), 7.53 - 7.45 (m, 1H), 7.23 (dd, J=10.2, 8.8 Hz, 1H), 7.18 (d, J=8.5 Hz, 1H), 5.11
(q, J=6.6 Hz, 1H), 4.17 (s, 3H). MS (ESI) m/z = 345.1 (M+H).+

FAHA 4-41 FA) 432 )% SECE ALgstel Y AL ol dAAR RS, AAE AmviEady =

A 717 WEAZ MG 11; Z28: azepd 5-MFZFE 21 x 250 mm, 5 PFO)IAZRE; o] %A 15% IPA-ACN
(0.1% DEA)/85% (C0,; &8 =Z7; 45 mL/%, 120 Bar, 40C; AZ7] 3% 220 nm; ¢ AFAFE: ACN-IPA
(1:1) = ~15 mg/ml 0.4 mL. =3 25 FH&t] F74) 445 F5319ct. BAf a=znEadgy 24 7)7):
S =28 A9YE BAL SFC; ZHE: Z=zupkd 5-AZIE 4.6 x 250 mm, 5 who|ARWE; o]BAF: 20% IPA-
ACN (0.1% DEA)/80% CO,; &=F Z7: 2 mL/%, 150 Bar, 40C; #&7] 3%: 220 nm. F 3 1, RT = 9.12%,
99% ee; T A 2, RT = 10.19%, 98% ce.

=

5-(5-3| =2 1]-3a,5,6,6a-E| E2}8| E 2 ~4H-A| Z 2 HEHd] 0| A E-3- ) -2-H| EA Ml A, TA] 3}
}71 Qoke Hh-g- Ao wel A2sF3T.

ol
to 2
ol

o

=]
=
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[0426]
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int. 5-2
ome e
"‘!Vit PP
MO0 1. SIS S okl Hei N'eoé(‘\ﬁ/t\ fl’)()(‘
\(/J DOM 1.4, TEA L 1. TEA, BCM
i iy
2. NCSIDME . o
i g
HO .
3. LIOH, MeOH
i, 8-1 2t Int. 5.2
; S S EDERERS
OMe OMe ome

N7
3\ \ \
> o “~0H
int. 5-3 int, 5-4 int. -5 int. 5-6
3RIE Y31 2R7E Y32 ZRIE W32 ZRIE V34

F7HA) 5-1. WY 5-X 2™ -2-wEAMIZ O] E (24.9 g, 128 mmol)S DCM (500 mL) o &3NA|ZTE. LA
Egdgolyl (17.9 mL, 128 mmol), ¥ o]ojr] s =2Aelnl sl=zZ=2dol= (8.91 g, 128 mmol) S H7}5+%
o g EFES H20A U4AIZE T wRksta, 7 Skl HAA 9 aAE F5EIGY. IAE E
(200 mL) ol §3IA713, FAHAR-EZ EtOAc (2 x 100 mL) & FEstct. &3 71582 AxA7]2 (MgS0,) o
-3} Foll 3= AAA WA 145 FE5k90 (27.1 g, 100% &), IAZ DMF (200 mL)
A7 Mol NCS (17.2 g, 128 mmol)E H7}skar, A-2oAl 14A17F F<tF BHA] nwks}gict. H_
BeFel Eof bl &) A, N A JAAEJG. TAE AFd o E¥sta, 7

33, AE sto] AXAA F7HA| 5-10] ois) WA 1A (28.7 g, 89% &) FEardch. H MR (500 Miz,
(DCl3) & 8.32 - 8.30 (m, 1H), 7.99 - 7.96 (m, 1H), 7.80 - 7.78 (m, 1H), 7.05 - 7.02 (d, 1H), 3.98 (s,

3H), 3.94 (s, 3H).

a4

ol

K
ol

oo
o

ol

0

=)

L M
il

i)

O

OSi

1o,

(e

fl
b

A 52 (FEGA LA EFE):
3.18 mmol)& DMF (5 mL) ol &
oA 4AZE FeF wRkEklth. Wk EES B
C AEA7 T (MS0,), 7t ouwm Z=wkAAY. SEH 3%’% DCM (10 mL) ol A&7
-1-% (2.67 g, 31.8 mol)& F7I8kar, oo} TEA (0.44 ml)E H7lelar, uks 2%
oA 14413 St ﬂ*ﬂo}‘ﬁt} ARE §9E ‘Elﬂ Ao FelaE B3l oFstal, 7Y sl v

24 5-29] REQAo|AAA EFEL FEFAT.  H MR (600 MHz, CDCl;) & 8.04 (d, J=2.3 Hz, 1H),

7.85 (dd, J=8.8, 2.3 Hz, 1H), 7.03 (d, J=8.8 Hz, 1H), 5.30 (ddd, J=9.4, 6.2, 2.9 Hz, 1H), 4.50 (quin,
J=5.9 Hz, 1H), 4.19 (td, J=9.3, 4.7 Hz, 1H), 3.92 (s, 3H), 2.33 - 2.27 (m, 1H), 2.18 - 2.06 (m, 3H).

LC-MS: RT = 0.83%; MS (ESI) m/z = 278.1 (M+H)'; [ A].

5-29] 718 FAE 7] GAE A=RvtEH I W 9 71E SFCAl o3 #Elske] 71" (5-3 341, >
99% ee, HA18 RT = 8.80%), 71¥ 5-4 (HA-2, > 95% ee, AL RT = 9.86%), 7]1& 5-5 (H=A-3, > 99%
ee, ®A& RT = 13.53%), 7]F 56 (JA-4, > 99% ee, wA1& RT = 16.67%)S F535th: 7]7]: H2A =2

T

SFC; Z=: IC 25 X 3 cem ID, 5 pm, &% 40C, F%: 85 mL/&, °]&7d: 123 &<t ] 75/25 CO./MeOH,

9 o]ojA] 45% MeOH, &7 374 235 nm, 59 F3): 1000 pl. #4& A2wfET3] 271 7]7]: ofdd
E SFC (LVL-L4021 Lab), Z®: IC 250 X 4.6 mm ID, 5 pm, &% 79 &%, F%: 2.0 oL/, s/ 74l
1

75/25 C0o/MeOH 1234, 2 o]oJA] 45% MeOH. 3 A-1-4o] tfst 4] dlo]E: H NMR (600 MHz, CD;OD) & 8.07

N
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[0429]

[0430]

[0431]
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[0434]
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(d, J=2.2 Hz, 1H), 7.82 (dd, J=8.7, 2.1 Hz, 1H), 7.18 (d, J=8.8 Hz, 1H), 5.21 (ddd, J=9.2, 6.2, 2.5
Hz, 1), 4.27 (m, 1), 4.24 (td, J=9.4, 4.0 Hz, 1D, 3.94 (s, 3H), 2.16 (m, 1), 2.05 (m, 1H), 2.00
(m, 11D, 1.99 (m, 1H).

A 6-20 5-(5-(3]=FAME)-3a,5,6,6a-H Ee}3] = 2-4l-A | F 2 EF[d]-o] SARE-3- ) -2-H| F Al 224k

[

2L

int. 82
(REQA | ZAA E7E)

QOMe Ohie
MO0y MO0y
- i
{ e E>‘\ “\/' LIOH, MeOH
OH
Eorh
Y TEA, DCM N7 o
OH Q i
int. 8-1 tnt, §-1 int. 6-2
BEgAol Y AA BEgA ol YA
zgs e
71% SFC
oM Ohe
e i
HOOC
MeQ,C i)\ \Eﬁ
LIOH, MeOH
7 Bl /\'
UV o Lo
bl N O
_ ELE DT ESY
ERI|L WRoo|E Z7HA 24
§-3 (9321}, 6-5 (42-2), §e (2.1), 8.6 (A2-2),
&7 (M3-3), & §-¢ (424 -8 {133}, & 6-10 {(N24
A 6-1: 24 5-1 (3.0 g, 12.3 mmol)<= DCM (123.13 mL) ol &&|A7]aL, of7|o] AFZAE-3-4-
1-dWekS (4.8 g, 49.3 mmol)S H7lslar, olo]A TEA (5.15 L, 36.9 mmol)S FH7lela, whe Z3ES 2
24 wwkelltl.  14AIF St wRke & w3 EES Y st wHA7)3, ARES A ARvED
=

giololl olsf S4H/EtOAcE &EAA AASe] 6-1 (2.8 g, 9.2 mmol, 75% F&)S F4
LC-MS: RT = 0.95%; MS (ESI) m/z = 306.3 QMID'; [ Al

R ol dAA =7+A 6-2: F7FA 6-1 (88 mg, 0.29 mmol)<S THF (1 mL)/MeOH (1 mL) o &3HA7]aL,
H,0 (1 mL) % LiOH 153% (36 mg, 0.86 mmol)2 ALoA AHalstgdet. 33X &, v+ ZIES HO0 (5 m
L& gAsta, 4 5o pHE 1 M HCl &4-& ARg3te] pH 72 A8k, EtOAc (2 x 25 mL) =

S8 A, AxA7IT (NaS0y), AAFet, 72 atell SLAA 6-2 (62 mg, 74% &) TS89, 7

2R 628 F71 AA glol F% Wkl A&tk LC-MS: RT = 0.85%: MS (ESI) m/z = 202.3 (M+D) '

ME 71g FEAA|o|AHAA o ~HIE F3HA 6-3, 6-5, 6-7, = 6-95 REAA ) EA EIE =714 6-1
(525 mg, 1.72 mmol)®] 71& SFC &&loll 93l 535, 71 SFC AA§ A=ZrtEIdsE 21 717]: #HZE
AE NG II (SFC); Ze: 7123 AD-H, 21 x 250 mm, 5 wlo]aERE; o]=AF: 15% MeOH / 85% CO.;

_ﬁ_
Z7: 45 mL/%, 150 Bar, 40C; A&7] 3 210 mm; Y AlFAMS: MeOH 5 ~35 mg/mL 0.5 mL. A8 3
Zuteaga 2A4: 7)7]: Almpz WA} SFC; 29l 7129 AD-H, 4.6 x 100 mm, 3 vlo]IZn|E; o]FA: 15%
MeOH / 85% COy; % Z=7A: 2.0 mL/E, 150 Bar, 40C; A=7] 34 220 nm; Y AFAFS: MeOH 5 ~

mg/mL 5 plL.

IE7|D dEduizdolE =714 6-3 (F3-1, RT = 4.075; > 99% ee)S & (150 mg, 29% TH)CEA 5
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[0436]

[0437]

[0438]

[0439]
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skt MR (600 MHz, CDCl3) & 8.04 (d, J=2.3 Hz, 1H), 7.87 (dd, J=8.7, 2.3 Hz, 1H), 7.01 (d,

J=8.8 Hz, 1), 5.23 (dd, J=8.8, 5.1 Hz, 1H), 4.10 (t, J=8.7 Hz, 1H), 3.94 (s, 3H), 3.90 (s, 3H), 3.72
- 3.66 (m, 1H), 3.61 (dt, J=10.5, 5.2 Hz, 1H), 2.30 - 2.16 (m, 2H), 2.05 (dd, J=13.0, 6.1 Hz, 1H),
1.76 (ddd, J=12.9, 11.5, 9.4 Hz, 1H), 1.68 - 1.62 (m, 1H), 1.39 (br t, J=4.8 Hz, 1H).

ZA F0A] 6-4 (913-1): 5-(5-(3=FA|ME)-3a,5,6,6a-H Eg} 3| =2 -40-A F ZHE}F d] o] A=
EXW ALY Az, =704 6-4 (100 mg, 78% F8)2 SRI|E =7+ 6-3 (F32-1)9 7S

AgEte] 27A 6-29F AL wAlom Alzatelth. LC-MS: RT = 0.85%: NS (ESI) m/z = 292.3 (i)' [4

fol

al
)
i
=)
i,
=,
N
=2

o

|E 744 6-5 (9 3-2, RT = 4.55%; > 99% ee)E HE (33.2 mg, 6.3% F&)OBA &
=39k, H MR (600 MHz, CDCly) & 8.05 (d, J=2.3 Hz, 1H), 7.87 (dd, J=8.8, 2.3 Hz, 1H), 7.02 (d,

—

J=8.8 Hz, 1H), 5.25 (ddd, J=10.1, 6.2, 4.2 Hz, 1H), 4.04 - 3.98 (m, 1H), 3.94 (s, 3H), 3.90 (s, 3H),
3.63 - 3.57 (m, 1H), 3.56 - 3.50 (m, 1H), 2.38 - 2.26 (m, 3H), 1.92 - 1.85 (m, 1H), 1.73 - 1.66 (m,
1), 1.51 (t, J=5.3 Hz, 1H).

s Wz} S 6-6 (92-2): 5-(5-(3| =5 AW E)-3a,5,6,6a-H Eo}ts]| =2 -4H-A| S ZHEFd] o] A4S
o EAMEALS] Alx. FIHA 6-6 (20.2 mg, 92% F&)S TAHA| 6-5 (F]A-2)9 JlFERSE AMES
o] Z7h4) 6-29F GAber WAl o= Azakglth. LC-MS: RT = 0.83%: NS (ESI) m/z = 292.3 (i) [WHH Al.
sr7|E gz o]E FhA 6-7 (3]3-3, RT = 5.66%; > 99% ee)S ZHF (161 mg, 30.6% +&)OZA F
=319t H MMR: (600 MHz, CDCls) & 8.05 — 8.03 (m, 1H), 7.86 (dd, J=8.7. 2.3 Hz, 1H), 7.01 (d,
J=8.8 Hz, 1H), 5.23 (dd, J=8.7, 5.2 Hz, 1H), 4.10 (t, J=8.7 Hz, 1H), 3.94 (s, 3H), 3.90 (s, 3H), 3.69
(br dd, J=10.6, 5.2 Hz, 1H), 3.63 - 3.58 (m, 1H), 2.28 - 2.17 (m, 2H), 2.05 (br dd, J=12.9, 6.2 Hz,
1H), 1.76 (ddd, J=13.0, 11.5, 9.4 Hz, 1H), 1.64 - 1.60 (m, 1H), 1.49 (br s, 1H).
ZAF =744 6-8 (913-3): 5-(5-(3| =2 A El)-3a,5,6,6a-H Eg}3]| = 2-40- A F 2 HAEH d] o] A=
EAA A AZ. F7HA] 6-8 (120 mg, 85% +8)S F7HA| 6-7 (H3-3)9 7lFEES AFR-5ko]
Z704) 6-29F SAME WAoo @ A zakth. LC-MS: RT = 0.83%; MS (ESI) m/z = 292.3 (M+H)'; [ A].
HlZoo]|E Z=74A] 6-9 (3] =-4, RT = 9.81%; > 99% ee)S LE (47 mg, 9.0% F&)C2A +5
stttk H MMR: (600 MHz, CDCly) & 8.04 (d, J=2.3 Hz, 1H), 7.87 (dd, J=8.7. 2.3 Hz, 1H), 7.02 (d,

J=8.8 Hz, 1H), 5.24 (ddd, J=10.1, 6.2, 4.2 Hz, 1H), 4.03 - 3.98 (m, 1H), 3.94 (s, 3H), 3.90 (s, 3H),
3.63 - 3.57 (m, 1H), 3.56 - 3.49 (m, 1H), 2.38 - 2.25 (m, 3H), 1.91 - 1.85 (m, 1H), 1.72 - 1.66 (m,
M), 1.55 (br s, 1H).

IRANY HEZA S04 6-10 (33-4). 5-(5-(3|==AH")-3a,5,6,6a-Fl Ee}s]| =2 -4H-A| S 2 A E}[d] o] A}
£-3-9)-2-H|EA Mz ] Az, F74A] 6-10 (18.2 mg, 52% &) FA 6-9 (9 T-4)9 TR S ALE
sto] Z27H4 6-29F GAFer WhAlo® A xEkSdTth. LO-MS: RT = 0.84%: NS (ESI) m/z = 292.3 (iH)'; [

A 761 3~ -N-(4-ZEFL2-3-(EEFe2HE)Hd)-5,6,7, 8-HEHI =2 - YT & -2-F 2 H =0}
v, 34 SRHES sh7] w3l QokE W] wel Al x5kt
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[0443]
[0444]

[0445]

[0446]

[0447]

[0448]

[0449]
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Ny im e ?\OH - /?I:Z/zl‘%\oﬂ 5 j\ ,i:,[:F /\/\\‘)\ ‘E’i\/i‘c.ﬂ;
\/\:r - ” (/\4 NOy L\}\) o L\)\)\Ngg " \/,i:‘fs
HN-L/:/\EELF KHy O /\/
P o /\)\J\N/L\ o~ CFs

=0 QU :
FA 7-2 E 7-3: 0TCANA W80, (20 mL) 5 5,6,7,8-HEZS| =22 ddll-2-7l2 5244 (2.0 g, 11 mmol) <]
NS 1,50, (10 mL) 5 KNO; (1.38 g, 13.6 mmol) o2 7} Hgsirt. 1247 &, v EJES d3o=
Z17skaL, DM (2 x 25 mL) & FZFatt. f7] 55 =, g2 AFHsaL, SAUEF oA dxA7]aL,
oJ3slal, o] AA Y] EFEZA F7F HA glo] T& Hkgd A}£L0}033+ LC-MS: RT = 0.993; MS (ESD)

Jz =221.9 (D [ Al

B

FZHA 7-4 2 7-5: DCM (10 mL) % POCl; (1.05 mL, 11.3 mmol)& 0°ColM AlAE 53] DCM (75 nl) 5 7-2
%7%(25g,led)QikéfEES(EHEEQEﬂE)@éa (2.02 g, 22.6 mmol), % I (7.3
mL, 90 mmol)e] &-efell H7bskltt. 4AZt 5, ®kg Ed=S 1.0 MHCI=2 AAsta, 7] S& EestaLl, 1.0
MHCL, =, do= AFsta, YERF oA x4 13 ofstatar, Y stell FFA71aL, Y ARvE
3.3

aefsle] o8] SAL/EOACR SN FASke] 2% AAel A 7-4 L 7-59] EHE (2.88 g, 7.51 muol,
66% =&)< FMA mARA FEATH. LC-MS: RT = 1,138 M S(ESD) m/z = 382.9 QD' [ Al

FA 7-6 2 7-7: Pd-C (F&, " £, 10%) (160 mg, 1.50 mmol)E EtOH (75.2 nL) & 7-4 % 7-5
(2.88 g, 7.52 mmol)e] &olo] HA7}ati, 42 B97] (55 psi)= Attt 3417 &, Zuj2 Aglo]E9]
Feag F ousta, ofRES A sel FHAAT. 2% AxPAAE SFcel o A
7]7]: %% (7]%‘\1}1 AD_H, 21 x 250 mm, 5 U}‘o]ﬂiﬂ]]ﬂ); 0]%—/\01— (25% MeOH / 75% COQ), _ﬁ_%]: J—Zﬂ (45

mL/%, 150 Bar, 40C); #HZ7] 3% (220 nn); 5 AFAEF (MeOH & ~ 80 mg/mL 0.5 mL).
ZA 7-6 (I 2, RT = 5.68%): 3-olH]|=-N-(4-ZFQ&2-3-(EgZFozrd)Hd)-5,6,7, 8 HEZH =&
U ebgl-o-7b 2 o= (580 mg, 22% 458). H NMR (500 MHz, DNMSO-d6) & 10.19 (s, 1H), 8.18 (dd,

J=6.6, 2.4 Hz, 1H), 8.01 (dt, J=8.0, 3.9 Hz, 1H), 7.48 (t, J=9.8 Hz, 1H), 7.36 (s, 1H), 6.46 (s, 1H),
6.07 (s, 2H), 2.68 - 2.58 (m, 4H), 1.77 - 1.64 (m, 4H). LCMS?

Z20A 7-7 (I3 1, RT = 4.278): 1-olux=-N-(4-ZF o 2-3-(EfZF o 2We)dd)-5,6,7,8-E|Egs| ==
Uzehdl-o-st 22 2ol = (725 mg, 27% ). H NMR (500 MHz, DMSO-d6) & 10.18 (s, 1H), 8.19 (dd,

J=6.6, 2.7 Hz, 1H), 8.03 (ddd, J=8.9, 4.3, 2.9 Hz, 1H), 7.51- 7.45 (m, 2H), 6.39 (d, J=8.3 Hz, 1H),
6.29 (s, 2H), 2.67 (t, J=6.1 Hz, 2H), 2.38 (t, J=6.4 Hz, 2H), 1.84 - 1.74 (m, 2H), 1.72 - 1.63 (m,

ZF7H4 8-5: 3-olH|w-N-(4-ZFQ 2-3-(EgZFe2vE)dd)-5-%4-5,6,7,8-H EZs| =2z ekl -2-71 2
HBrolujzo] Az, ¥A I3ES 7] HhgAe aokd W] wEl AzsFsich.
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[0450]

[0451]

[0452]

[0453]

[0454]

ZIHSd 10-2024-0125946

/i\
HNT TR,
o ; Q@
i
.
‘/\\,/ NH,
i
O e ss
gy B ?02 ji
H Br ' Br 2.CO, MeOH, Kantphas, o~ -~
{ - - \
lo’ : ! = r/\® Po(CAc)y, TEA, 70°C, L i Y <
. Z NP AN N
Q 101, 81 b N, b T NH,
e C int. 8-2 C int. 83 QG Int. 84

PN
) 4
N ARy
2. Alited, BRY, 0°C C\/\rj‘\ﬂ/‘%{}
T, i
NN
5. W2010] = 5.4, vho] 32 30] 5 ~ T RH,

1280 b int. 8-5

ZHA) 8-2: 6-BRRE-3 4-ts =2y e dll-120) - (F7H4 8-1) (0.5 g, 2 mmol)E 0ColA H,S0, (5 mL)
LxE 15T mvtew Fx8AA H,S0, (1 mL) = KNO;
2 AAs}

of s, 5% st wwE -, Wy F9

=
23 g, 2.2 mol)S A7Hg the, A3 A2l ¥
L ¥E FEMNER golom FAY|IL, DM (2 Avk. 47 7 = 445
, BAUEF delA dxeAzla, ot b azvtEae el o8] A/Et0Ac

2 gEAA AAsd F8 Aol AAA 6-HER-T-UER-3 4-T]s =2 Uxed-1(2D)-& (FH4 8-2) (H

RS ool ol

ol
2 o
o o

ol
R

=
_[QL

NRel o8] 70%) % i} 9Xo]A AR 6-HER-5-UEZ-3 4-03C2uEed-120)-2 (744 8-3) (H
NMRell 2J8f 30%) (540 mg, 90% ) £F&ES 5390, T 8-2 (F8): H MR (600 MHz, DMSO-d6)
§: 8.32 (s, 1H), 8.02 (s, 1H), 3.02 (t, J=6.2 Hz, 2H), 2.70 - 2.64 (m, 4H), 2.13 - 2.04 (m, 4H). =
44 8-3 (5:2H): H MR (600 MHz, DMSO-d6) &: 7.97 (d, J=8.4 Hz, 1H), 7.90 (d, J=8.5 Hz, 1H), 2.85 (t,
J=6.1 Hz, 2H), 2.70 - 2.64 (m, 4H), 2.13 - 2.04 (m, 4H).

Z7vA) 8-4: TEA (3.88 mL, 27.8 mmol), MeOH (0.90 mL, 22 mmol), & DMF (2 nmL) & 6-EZR-7-UEZ-
3 4-tsle2uzgad-120)-2 (F7H4 8-2) (500 mg, 1.85 mmol)e] &AL Aim &7]3}ar, Pd(0Ac), (10.39

mg, 0.05000 mmol) ¥ Xantphos (53.6 mg, 0.0900 mmol)Z H7}slct. &AL &7|3taL, (0 7|AS &94&
Sith. WS 871 BF $F7] 2 0 TS FERS v, 70CE JFEeiy. 1243 &, q1b
|

1:1
Tﬂ:o
EFES 5o Hrld 98] #AASIaL, EtOAc (2 x 25 mL)E FE319t. F835HAE, UER 7|& 7l2rnd
3} o olddo® FPHAT. FV] TE E, @52 AFH A, FAMUEF AolA dxA7|a, AHskal,
At sl wHA71aL, A ARalE e o] FAH/Et0AcE EBAIA AGAste] WY 3-obH]| x-5-54-

5,6,7,8-HEgs| =2z gal-2-7t 285G o|E §8-4 (150 mg, 37% T&)E T533U}. 'H NIR (500 MHz, =
E2XE-d) § 7.78 (s, 1H), 7.32 (s, 1H), 5.64 (br s, 2H), 3.91 (s, 3H), 2.86 (t, J=6.0 Hz, 2H), 2.66
- 2.63 (m, 2H), 2.13 - 2.08 (m, 2H). LC-MS: RT = 0.813; MS (ESI) m/z = 220.0 D' [ AL

FZHA 8-5: MesAl (0.479 ml, 0.960 mmol)S 0ColA EF<l (2 ul) 5 4
d (0.172 g, 0.958 mmol)ell H7}elgltt. 158 ¥, MeAl €FES =54 (
0.

3
5,6,7,8-HEZS =2z gdud-2-7t 22 Aol E (F7H4 8-4) (0.070 g, 0.319 mmol) & %7)aL, wlo]laZ ¢ o]
H ZA}F Stell 120CE 30w &<F 7tEstaitt. w8 Z3=S 1.0 M HC1o H7bel o) 7 3tar, EtOAc (2 x
25 mDE FE3. F7155 AU ER Aol dx:A7|a, oAFstar, At stel w5171, B A=
Bl o3 Ai/EtOACE &RIAIA AFASt F7HA| 8-5 (41 ng, 37% TE)E F5AUTE. LC-MS: RT =

0.965; NS (ESI) m/z = 367.0 (MHD'; [W Al.

—EFE--(EYEFezvd)ehd
3

n) Y 3-oh] w5

SA 9-4: 4-obH|e=-N-(4-FF 0 2-3-(EEF o 2vE) dd)uA 2 [4.2.0] $E}-1,3,5-Egd-3-7t =2 5~
ofv=. Al SEES skl Wkl aokd ol uhek Azt
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[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]
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,——/’\]/J\(\H HNOs, ByS0, ‘ i/‘\\/'u\DH

"""""""""""" ‘“LEE

A

PeiC f ’/\‘L c
e

L1 E10H, H2 M

int. 8-% . 8-2 Int. 3-4

e mos "

ZHA) 9-2: 0Coll A H,S0, (3.0 mL, 56 mmol) & HIA|EF=E[4.2.0]1=E-1(6),2,4-Eg d-3-7} 282 A (500 mg,
mmol) 9-1¢] ®MNS H,S0, (3.0 mL, 56 mmol) = KNO; (409 mg, 4.05 mmol)o.E A &stFck. 3AF 3,
o2 Ak, DM (2 x 25 mL) o2 FZ3UTE. 7] T8 =, A= A, 3
7)1, ol3skal, ket dhel EEAA 9-2 (216 ng, 33 FTE)E T %

S, UE=Zsle] XA-AEds $& 9y dA ol &5kt LC-MS: RT = 0.67+%;
ESD) m/z = 194.1 QHD; [ Al.

QM= P oy
w3

dp ot ol

=
w
—~

FA 9-3: DCM (1 mL) 3 POCls (167 mg, 1.09 mmol)< 0CollA DCM (5 mL) % H&¥ (1 mL)S g3k 4-4
HIAE2[4.2.0]%E-1(6),2,4-E2l-3-7t2 B2 A2 (744 9-2) (210 mg, 1.09 mmol) ¥ 4-Z

dEFoa2vE)oldd (195 mg, 1.09 mmol)2] &Mdo H7isksivt. wHg E3}ES 1AZF T W7 wdk
&, 1 M HCI=Z AAsta, EtOAc (2 x 50 mL)2 FE3Ht. F7155 ARAIZ7I (MgS0,), oIzsiattt.

fm ol
r\l

_?1_',
ﬂlmw

55 EtOAcet & Alolddl Eulsta, f7] & 1 M HCl, &, 9= A, SAUEEF oA 1dxA]7]
odFsta, 7t stol FEAIAT. IARES G ARvtEIHI N 93] #@4H/EtOAcE S AIA A st
U-Z2F o 2-3-(Eg|EFoz2de)Hd)-4-UERRAZZ([4.2.0]5E-1(6),2,4-EFQ-3-7 28 2o} = 9-3
(75 mg, 20% S&)S F53AT}. H ONMR (600 MHz, DMSO-d6) & 10.95 (s, 1H), 8.15 (dd, J=6.4, 2.6 Hz,
1H), 7.90 (dt, J=8.4, 3.7 Hz, 1H), 7.87 (s, 1H), 7.53 (t, J=9.5 Hz, 1H), 7.52 (s, 1H), 3.29 (s, 4H).

LC-MS: RT = 0.98%; MS (ESI) m/z = 354.9 (M+H)'; [ Al.

FHA 9-4: N-(4-ZF Q2 2-3-(EYEF e 2re)d)-4-UEZR A F2[4.2.0]5E-1(6),2,4-Eg d-3-7t2 =&
o= 9-3 (70 mg, 0.20 mmol)S MeOH (5 mL), ® o]o}A Pd/C (10%, 0.1 g) Zol &3fA]7]aL, 55 psiolA
FAaSAZTE. 2N F, W EES APOE® AEE B3 oHsta, 7St sholl $FAA 4-ofbn]x-N-
4-EFQE2-3-(EFEF 2 A DA ER[4.2.0]5E-1(6),2,4-EgQl-3-Ft 25 ~olu| = 9-4 (53 g,
820 TE&)E AN LARA FEIQT.  FA 945 F7F AA flo] AR&sksdrh.  LC-MS: RT = 0.91%; MS
(ESD) m/z = 324.9 (W+D': [ Al

~

S 10-4: 6-°}] =-N-(4-ZF L 2-3-(EFEZFo 2 d)dd)-2,3-t3 =2-11-Ad-5-7} 28 ~oln == &}
7] Whg2lof @ ok W) wEl A 25Tt

jed
HN CF;
PN /"‘\Eﬁ
CILXI
NH,

int. 1G-4

‘\,~

i, I g
*\
¢ i HN/\/‘”CF
CF;

A
OH KNOy, HaBG, e OH f s /\/& "
QJ L/ gl ee e (F lm

A ”
int. 10-1 NO, EIOH, H2

int. 10-2 bom
92 int, 10-3

int. 10-4

Z7HA 10-2: 0ColA W¥ZAZ] Hy,S04 (3.0 mL, 56 mmol) 3 2,3-Y3]=2-1H-2Ad-5-7} 22214 10-1 (500 mg,
3.08 mmol)o] &ML H,S0, (3.0 mL, 56 mmol) 5 KNO; (374 mg, 3.70 mmol)o. 2 X g]s}th. 12413 3, whe
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[0462]

[0463]

[0464]

[0465]
[0466]

[0467]
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TRES dgow AHs I, DCMOE FEIUT. F7] T2 B, 452 AFsta, IUEF oA dFRA
713, o3slar, 7k dlel HEFAA 10-2 (552 mg, 86% F&)E 5N T. EES F7F AA| flo] T4 ub

+

Lo A} TE. LC-MS RT = 0.93%; MS (ESI) m/z = 207.9 (M+H) ; [39 A].

XAl 10-3: DCM (1 mL) % POCl; (0.25 mL, 2.66 mmol)-S 0ColA DCM (17.8 mL) 5 6-UEZE-2,3-H3| =2~

-1 —5—7}32*&*& (Z7HA 10-2) (552 mg, 2.66 mmol), 4-ZFQL2-3-(EgZFezvd)oldd (477 mg,
2.66 mmol), ¥ &g (1.7 mL, 21 mmol)2] &Mol] H7}slsict. 1A &, wks EFES 1.0 M HCIZ 2
5k, EtOAc (2 x 50 mL) & FZF3E. F7158E IV EF HollA AxA7]aL, AqHstal, 3t sl 5FA
71aL, 8% ARvtEI el o F/EtOAcE §EAA AAGtA N-(4-EF=-3-(EgZFzve)id)-

6-UER-2 3-03s|=2-1H-¢ldl-5-7)2 B ~oln| = 10-3 (182 mg, 0.490 mmol, 19% +&)S FE39 ). b
NMR: (400 MHz, DMSO-d6) & 10.93 (s, 1H), 8.15 (dd, J=6.5, 2.5 Hz, 1H), 8.01 (s, 1H), 7.93 - 7.88 (m,
1H), 7.63 (s, 1H), 7.56 - 7.50 (m, 1H), 3.03 - 2.97 (m, 4H), 2.16 - 2.09 (m, 2H). LC-MS: RT = 1.09%;

NS (ESI) m/z = 368.9 (M+H)'; [ Al.

]_

24 10-4: Pd-C (9.82 mg, 0.0920 mmol)Z EtOH (5 mL) F N-(4-ZF e =2-3-(EgjZF e 2vd)#d)-6-4
EE—Z,S—Q%]EE—IH—ﬂEﬂ—S—ﬂE%iO}U]E (F7H4) 10-3) (170 mg, 0.462 mmol)e] &Moo H7}&bar, 55 psi
oA FAaIAZTE. A F, FulE AZ|ERY Fe1E B oFdeta, AFAES Y skl $FAA 6-
olH =-N-(4-ZF 0 2-3-(EgZF o 2WY)Hd)-2, 3-t 3 = 2-1H-Q dl-5-7t 2 8 2olu|= (5374 10-4) (136
mg, 87.0% T&)E FEIUT. AWHES FH WSS T4 TR =gk, LC-MS: RT = 1.06+;
MS (ESI) m/z = 338.9 (M+H)'; [ AJ.

ZHA 11-3: 6-0} - N-(4-FF L 2-3-(Eg FFo2de)dd)-1-F4-2,3-13] =2 -1H-Q ¥l -5-F} 2 - 20}
= 7] whg2lo] @ okw W) whal A 23T,

[t ofN

2 F
4
HN CFa
:\
\H/ NH,
o]
int. 11-3
/k\« o~
her, /\\\):CF
8r 0. PedophiCl, NaOA F s
Y oo "‘v’k o o ANGES, BRY, G0C i \I
P F b E_J
R, , /A‘NH; bz 63, tlazdolz Xy
© o 114 G it 112 c g, 11- 3

#d48)

74 11-2: AEH wblo|Lo A 6-or|-5-H 2R -2 3-T]5|=&2-1H-¢1dl-1-& (=74 11-1) (0.87 g, 3.9
mmol), TEA (0.54 mL, 3.9 mmol), PdOAc, (0.17 g, 0.77 mmol), dppf (0.64 g, 1.2 mmol)E DMSO (12.3 mL)
2 MeOH (8.2 mL)2] &8 Fo] &aA7]aL, 0 A7) (70 psi) atoll Far, BE3aL, 80CE 1443 FoF 714
sk, WS E3ES B (50 nl) 2 ol" olAlEIO]E (50 mL)E AMg&sle] Eujsigdul. A S dE oA
HolE (2 x 20 mL)E F&3t3L, 994 (25 mL)E A& 3tar, AFA7]a (MgS0,), 8N ozZA dAL/oE ofA
HO|EE ALSste] A4 ZRvtEayld o] GAste] e 6-opr%-1-4-2,3-0 3 =2 -11-A ¢l -5-7 2 &
A olE (FHA] 11-2) (284 mg, 1.38 mmol, 36.0% &)E A 1AZA] $£53FTh. LC-MS: RT = 0.74

NS (ESI) m/z = 206.08 (MHD'; [%13 Al

Z74 11-3: 0CE YA EFd (4 L) F 4-ZF22-3-(EgZFo=2dE)old# (262 mg, 1.46 mmol)
of EfjdEdFrE (0.73 mL, 1.5 mmol)S H7Feklch. 10% F, EFA (2 al) T #HE 6-obv|=-1-54-
2,3~ E2-1H-19-5-7t 28 A H o] E (FZHA 11-2) (100 mg, 0.49 mmol)E FH7Fsta, A4 E33ES ol
AZgelB FA} dlol 120TAlA 30 &<t 7FEsid. wbs EFES 1 M HCIE AA3FaL, EtOAc (2 x 25
)& FE3HL, FAUGEF AolA AXRA7IAL, 7Y el sFA7IL, A AmRmtEI ] o5 &do
24 i/ E ofAH O EE AFEate] AAGtS] 6-011| e-N-(4-EF L E-3-(EYEFo2md)Hd)-1-54-
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[0468]

[0469]
[0470]

[0471]

[0472]

[0473]

[0474]

[0475]
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2,3-03 = 2-11-¢¥l-5-7t2 8 ~oln| = (T4 11-3) (44 mg, 0.13 mmol, 26% F&)Z F53aL, ol I
el A o= HEAZAT. H MR (400 Miz, Z22EE-d) & 8.04 - 8.01 (m, 1H), 7.89 - 7.82 (m,
2H), 7.55 - 7.52 (m, 1), 7.20 - 7.17 (m, 1H), 7.12 - 7.08 (m, 1H), 5.38 (br s, 2H), 3.07 - 3.01 (m,
oH), 2.72 - 2.68 (m, 2l). LC-MS: RT = 1.21%; NS (ESI) m/z: = 353.3 QWID'; [ Al.

SHA 12-2 (F-EJQAHAA EFE): 5-(5-(tert-F-5FA|712KH9)-3a,5,6,6a-H EZI =2 -41-T E 2 [3,4-
dlo]&AE-3-Y)-2-w| EA I AL A %,

Q QME
HO ")\‘E
&
\ O~
O M —
A
Int. 12-2 S
oMe Ohte
Meozcy N N . ;) MaQ,C HOOC\T/\
g a -J%
Gy TEA, DCM ) Y g <
SH Gl NP
nt, &1 iﬂt.:;-z ‘(\) \
Ao BA
zus
OMe OMe OMe Ohte
. \ MeOLC. f“i HOOB\",J\ HOOC /JQ\\
@ ‘\i/ LioH, MsOH i \i‘
h.fék--\ ot Ni\i—\ ot . Ny r\i(;..iw\ ol
O /m.‘gJ ~ % f"\ig v o~ ‘\/N\r\/ ~ ‘("j v
o 123 g, 125 int. 124 it 126
£05% @3- 227% @30 E271¥ @2 =27% @32
Tk 12-10 tert-FE 3-(4-MIHAI-3-(MEAI7FERE) H ) -3a, 4,6, 6a—EﬂEE}€‘>lEi H-7 &2 [3,4-d] o]
A E-5-Ft2BAH | EY Ax. =7+ 6-1o] &l 7)1AE 9o s A|EFZHAE-3-<1-1 Uﬂ‘% tert—%:L

1

g 2,5-Ts E2--TE-1-7teRd el ER diAlstel A 12-1 (500 mg, 46% &)< Alxsklck.  H

NMR: (400 MHz, CDCly) & 7.99 (d, J=2.4 Hz, 1H), 7.84 (dd, J=8.7, 2.3 Hz, 1H), 7.04 (d, J=8.8 Hz, 1H),

5.31 (ddd, J=9.2, 5.4, 1.2 Hz, 1H), 4.21 (br dd, J=12.4, 9.1 Hz, 1H), 3.96 (s, 3H), 3.91 (s, 3H), 3.72

- 3.61 (m, 20), 1.43 (s, 9H). NS (ESD) m/z = 377.4 QWD [ Al

A 12-20 5-(5-(tert-5-5A] }Eié) 3a,5,6,6a-E| Ee}3]| 2 -41-1] 22 [3,4-d] 0] A} -39 )2~ = A]
ZAkel Az, 12-2 (150 mg, 44% FE)E THA 12-125¢ S3A 6-20 sl 71AE Wl 93] Az3}t

Qrk. MS (ESD) m/z = 363.4 QHID'; [ Al

& o

SRS A 12-4 2 12-6
TG T 12-3 2 1255 FRGAIGAA EFE T 12-1 (499 mg, 1.33 mmol)e] 7]Z SFCel 9
8H 58I, 71" SFC AAlE Azt e 230 7)7): WEAE MG 1T (SFO): 28 dA2 43-01,

x 250 mm, 5 wle]AEWE; oAk 15% MeOH/85% COp; % %71: 45 nL/¥, 150 Bar, 40°C; AZ7] 343
220 nm; 9 AFAFE: MeOH-ACN & ~31 mg/mL 1.0 mL. 218

ARntEIHY 2310 77 ARk viAE
SFC; Zd: #@A2= 43-01, 4.6 x 100 mm, 3 wle]ARME; o]F

2 15% MeOH/85% CO.; % =7: 2.0
mL/%, 150 Bar, 40C; A&7] 3 220 nm; Y AFALE: o EYUER F ~1 mg/mL 5 ul.

3R 7)E dWEuzdolE F7kA| 12-3 (I F-1, > 9% ee, AL RT =

S

L028)& WA T A (96 mg, 19%
FE)EAN FEIGL. 1H NMR: (600 MHz, CDCls) & 7.99 (d, J=2.3 Hz, 1H), 7.86 - 7.82 (m, 1H), 7.04

(br d, J=8.7 Hz, 1H), 5.31 (ddd, J=9.2, 5.4, 1.3 Hz, 1H), 4.24 - 4.18 (m, 1H), 4.01 - 3.93 (m, 4H),
3.91 (s, 3H), 3.83 - 3.76 (m, 1H), 3.71 - 3.67 (m, 1H), 3.63 (br s, 1H), 1.43 (br s, 9H).

IR Wz Z70A 12-4 (F3-1). 5-5-(tert-FEA|Ft2Hd)-3a,5,6,6a-E| EZ}8| =2 -4H-T]) &2 [3,4-
- EAM ALY A2, F7HA] 12-4 (52 mg, 68% F&)E =74 12-39) JHREE ALLE)

)
N
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o] Z7h4 12-29F GAek WAl o2 AzaAuk. NS (ESI) m/z = 363.1 QD3 [ Al

SR vgwzoolE F7kA 12-5 (-2, 99.6% ece, ©A§ RT = 4.56%)Z WA 14 (96.7 mg, 19.4%
$)2A 53819k, 1H NMR (600 MHz, CDCls) & 7.98 (d, J=2.3 Hz, 1H), 7.83 (dd, J=8.8, 2.2 Hz, 1H),

7.03 (d, J=8.7 Hz, 1H), 5.32 - 5.28(m, 1H), 4.21 (td, J=8.8, 4.0 Hz, 1H), 4.01 - 3.94 (m, 1H), 3.95

(s, 3H), 3.90 (s, 3H), 3.83 - 3.73 (m, 1H), 3.68 (dd, J=11.4, 8.9 Hz, 1H), 3.65 - 3.58 (m, 1H), 1.43

(s, 9H).

TR7|YE WX S04 12-6 (93-2). 5-(5-(tert-F-EA|7}21d)-32a,5,6,6a-H EZS| =2 -41-3 == [3 4-

d]o]EALE-3-d)-2-H| EA I FA Y] AlZE. =7HA] 12-6 (48 mg, 62.3% 8)S A 12-59] 7tEEE ALE

dlol F7hA) 12-29F SA}SE WA o Az, NS (ESD) m/z = 363.1 QHID'; [ Al.

ZZHA 13-2: tert-Hg 2-oln|-2-(6-ZF gi—S'—((B—((ﬁL-%%&i—g—(Eag—egiuﬂg)ﬁﬂ )-FtEnpRd )~

5,6,7,8-HEZ3s| =22 gal-2-) 7t 2R Y )4 -H FA]-[1,1'-8]F D |-3-L) o} M E o] EE 5}7] HEE2Ae] &

okyl whHol wEl A 22383k,

CFy

“y
i i
I
H
S "J
o /\J
Lz
i/
AN, o
i
Ryt /ikb
int. 13-2 NH,
(2R71")
c; Ge F
/\J/, GO (,\/L\ /_krs f/Y
]
w}’\/ }: HN/k\/ Y S
( \l/\o FY k HATU, DIPEA [:\/\/\AIK( 438 HOL 3/- 7\\(
SN ’\)‘ SN ?’ SNy o
78 A
. 18 NBoc s ‘-l/\\‘ 0’)\(\
(E237%) ‘\_,J ‘j:/’]
i
N ;
F\rJ\. O,J\ F\f‘? e
L L
ot 1at NHBag 132 i
RUERI Eim

FA 13-10 F7A 7-6 (40 mg, 0.11 mmol)S ACN (4.54 mL)ol Z7Fstar, o]o]A DIPEA (0.46 nL, 2.1
mmol), 5'-(2- (tert ‘ji/\]) 1-((tert-F-FA| 7t 2R d)o}n| =) -2-E A4 EH ) -2 -FF L Z2-4-w| EA|-[1,1'-H] ¥
d]-3-7l2 5244 (54 3-6) (54.0 mg, 0.110 mmol) X HATU (51.8 mg, 0.140 mmol)E H7}8Ith. 12413
ok wukek $ ubs %ﬁf}ag st sl sFAI71AL, o ARrtE# I HPLC (o]&7%d At 20% ACN - 80%
H,0- 0.1% TFA; ©]5AF B: 80% ACN - 20% H,0- 0.1% TFAQ] FujE AF&3h)ol] & A7 AAsle] uAE +535

Ath. H NMR (400 MHz, ZEZ¥E-d) § 11.65 - 11.61 (n, 1H), 9.25 (br s, 1H), 8.58 - 8.54 (m, 1H),
8.49 - 8.45 (m, 1H), 8.07 (s, 1H), 7.97 - 7.89 (m, 1H), 7.72 - 7.68 (m, 1H), 7.49 (dd, J=7.3, 2.2 Hz,
M), 7.35 - 7.31 (m, 1H), 7.18 - 7.11 (m, 3H), 5.65 (br d, J=6.6 Hz, 1H), 5.25 (br d, J=7.0 Hz, 1H),
4.17 (s, 3H), 2.44 - 2.33 (m, 4H), 1.62 - 1.55 (m, 4H), 1.47 - 1.39 (m, 18H). LC-MS: RT = 1.39%; NS

(ESI) m/z = 810.2 QW) [ Al.

FHA 1320 ZFES EtOAc (5 mL) Foll §3lAI71a, o]loJA HCl (YS4F F 4.0 M) (2 mL, 8.0 mmol)ZE 3]
ggtozx BoC 712 S04 13-1238 AASI . 3243 5o ek & ouke E3HE-S 79t dhol FFHA
A FHA 13-28 538, ol& F7F HAA glo]l AFE3sItl. A8 LC-MS: RT = 1.14%; NS (ESD) m/z =
2

)" HPLC 4% 93%; [ Al

BIE F70A) 14-1: (S)-1-(3-BER4-ZF 0 2Hd)-2 2 2-EYZFQ R E-1-&5 3}7] w22 2oy
Holl wle} A 2319t
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¥ % - 1
- l 2 \""‘\_,g’“ X
A OF s o - lJ\,u)
T/ ol
ez DN \]’j\oj\r it 444 O
golaxa"d JdEHZ (54 nL) F (9)-2-¥9d-2,3-y3sl=2dlx[d]olv|t}=x([2,1-b]E]o}= (0.163 g, 0.645
mmol) H (AT F3HA 4-2) (4.4 g, 16.12 mmol) 2] &¥& 0C WA -20CAA WAAI AL, LA o4
El22F 45 (1.6 mL, 9.67 mmol)Z A sta, $A7IZ 14A3F 5 AT, ¥ EFES MeOH (~ 3 m
L)) #H7bell ofs] AAsE, EtOAc (2 x 25 mL)E AM83te] E2~d0E AFAZRE FEF3UY. F7|5FE 1
o Bl sFAI7IA, A AZulEa I g3 §E|RozA] dil/dE olMEo]EE ALg3te] HA|skA
(9)-1-(3-BEEA-EFL2HH)-2,2,2-EEF 2 &-1-& (71¥ FHA 14-1) (1.7 g, 39% &, 99.9%

ce)S =3, H NR (500 Mz, ZR2¥2-d) § 7.75 - 7.71 (n, 1), 7.44 - 7.39 (m, 1H), 7.19 -
7.13 (m, 1H), 5.01 (q, J=6.6 Hz, 1), 4.15 - 4.10 (m, 1H).

74 15-10 (3-((3-((4-ZF o 2-3-(EgZFoave)Hd)7t2u2Yd)-5,6,7,8-H E | =21} T ekdl-2-
d)7tEntRd)-4-wEA H D) R E4ke] A=

CF;
oy
HN/\

SN o7

o 2

£

}'.'

HO’B‘OH

int. 151
FZHA 7-6 (100 mg, 0.28 mmol)S ACN (11.4 mL)ell 3 7}skal, ©]ojA DIPEA (1.14 mL, 6.53 mmol) % 2-W&
A-5-(4,4,5,5-EHl EgtH|€-1,3, 2-1) S A B S &-2- ) Wl 2 4F (79 mg, 0.28 mmol) 2 HATU (130 mg, 0.34 mmol)
2 HrFstglth, 4xzF 3 Wk EFES EZHE EtOACE FE8aL, §7RE d4E AHsta, S EE
AellAl AxzA7)a, oAFstar, 7¢F stell wHA17]a, 94 AZutEHT (o5 A 20% ACN - 80% H20-
0.1% TFA; o]%A B 80% ACN - 20% H20- 0.1% TFAS] TS AL&3h)o| ola] FAste] 714 15-1 (51.4 ng,
34% F8)S SS9tk H MR (400 MHz, DMSO-d6) & 11.51 - 11.49 (m, 1H), 10.75 (s, 1H), 8.49 - 8.45
(m, 1H), 8.37 - 8.30 (m, 2H), 8.09 - 8.02 (m, 2H), 7.95 (dd, J=8.4, 2.0 Hz, 1), 7.57 - 7.51 (m, 3H),
7.16 (d, J=8.4 Hz, 1H), 3.99 (s, 30), 2.79 (br d, J=9.2 Hz, 4H), 1.79 (br d, J=2.4 Hz, 41). =EA&

LC-MS: RT = 1.22%; NS (ESI) m/z = 530.8 (M+H)'; [ A].

A 16-1: 3-BEER-N-(AZ2Fdrg)-4-ZF @il =oln|=9] A%

}?Jr
me [~ _BoPDPEA_ \L "
NG OH + N _ A/ N\/i\
T Y

int. 16-1

BOP (202 mg, 0.460 mmol)Z DMF (3 mL) & 3-HE2R-4-ZF Q2 ZWZAF (100 mg, 0.46 mmol), A|EZ5-du
o7l (58.3 mg, 0.690 mmol), % DIPEA (0.16 mL, 0.91 mmol)2] &<o] H7lalivk. 4X7F & w-$ Z3HE
A 94 ARvtEgy HPLCol 98] o] 54k A: 20% ACN - 80% H20- 0.1% TFA; °©]&%

H20- 0.1% TFAS] F"WiE A&sted AgAlste] FHAl 16-1 (32 mg, 25% & )& LA ZA

LC-MS: RT = 1.18%; MS (ESI) m/z = 286.1 (M+H)'; [ A].
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FOA 17-31 53-8 =B A Z2d) 2w S AMEE a7) Aol acky ol wel Azsqn.

o]
HOT o oH
it 17-3 T
)
N oo B [}
Y Osgy BN - LT N I
,{/;f/\CTBDMS N _.__){\/ 2:—( 9B, . ?3 J— \Q»T:.: >(S=‘C:/\!7 I o O'/
- 0 THE /o B UTED i
\ e TN
5]

int. 471 int, 7.2

1. PdC, EtDAg, Hy
2. TeA

Q
e 07 \V/WI//‘\\\E\OH
3. LIOH, THFH,O 9 r>/

73
ot 478 N

A 17-1: tert-FEUvE (TR X -2-o|dSA ) A& (2 g, 11.74 mmol)ol THF (8 mL), 4,4,5,5-HEg -
1,3,2-t]2 AR 22 (3.07 nl, 21.14 mmol) 2 9-BBN, THF % 0.5 N (2.35 nL, 1.17 mmol)S H7}sta, 75T
A 14X Bk ket WS ES B RAAHA AAsn (1A HA), Aol 1A ok wwkelar,
EtOAc (50 mL)E IA33itt. f7] S5 sy, 942 M, NgS0, FollA Ax=A7a, Aqdstar, 3
¢k st sFAI7Ia, Qo zA /e olAH | EE AMEste] A ARnmtEI I o] AHASH F
204 17-1 (1.9 g, 53% &)< %93 092 F5aA0. H NIR (400 Miz, F2E¥E-d) § ppm 6.68 (1
H, dt, J=17.9, 3.4 Hz), 5.75 (1 H, d, J=17.9 Hz), 4.22 - 4.27 (2 H, m), 1.27 (12 H, s), 0.92 (9 H, s),
0.07 (6 H, s).

o

Z7HA 17-2: DNF (6 mL) & =7+ 17-1 (0.84 g, 2.8 mmol) ¥ WE 5-HZ R -2-wEXAHZJ | E (0.66
2.7 mmol)e] ESHES N,2 B7]slal, o]o]A] XPhosPdG2 (0.106 g, 0.130 mmol)E H7}sldct. wWHe &7

02 g

otal, 60CE 7Fdskivk.  1.541%F 5, Wzhd whg E9h=S EtOAc (50 mL) = 3jAl&tar, #ejskal, HO0,
S AHEAL, FFEF oA ARANL, o, e sl FHEAR, g Ao RA /o oA
HolEg Abgate] A4 AEmtEadvle] ofs] AAske] kA 17-2 (752 mg, 83% +8)E £S5k H
NMR (500 MHz, CDCI3) & 7.83 (d, J=2.3 Hz, 1H), 7.50 (dd, J=8.7, 2.3 Hz, 1H), 6.95 (d, J=8.7 Hz, 1H),
6.55 (dt, J=15.8, 1.6 Hz, 1H), 6.24 (t, J=5.0 Hz, 1H), 6.21 (t, J=5.0 Hz, 1H), 4.36 (dd, J=5.0, 1.7
Hz, 2H), 3.93 (s, 3H), 3.92 (s, 3H), 0.96 (s, 9H), 0.14 - 0.13 (m, 6H).

A 17-3: WE (E)-5-(3-((tert-FEude-d2)SA) 22 2 -1-¢1-1-Y )-2
2, 693 mg, 2.06 mmol)E EtOAc (15 mL) Sl &3AI7]1aL, 55 psiolAl 3A1ZF &<t FASIAIZY. dgHs A
ZFolE®e s T3 dysial, dHES 7 sl FFAAT. IAFES THF (20 mL) Foll &3lA17]aL,
0CE YZA|713L, TBAF (2.059 mL, 2.06 mmol)E FH7}sksich. 2A1ZF § ¥hg E£3FES & (20 mL) = A3}
3, o€ olAHOIE (2 x 20 mL) 2 EE3a, &3 {732 A5 (15 mb)E MFEsta, 74e dlol s=A A,
HiZzdo]EE THF/MeOH (1:1, 10 mL) % & &3ANFPOo2ZH 7F=afskaL, LiOH (3.09 mL, 6.18 mmol)E
A7Fek k. 14A17r For wuke 5 wk3ES & HCL (1 N, 20 mL)E AFSaL, old olAEe]E (3 x 30
o
B

)2 E2Z390. @ 471582 A4 (16 nb) 2 AL, AFA7)L (MgS0,), 33ta, 7 skl 4]

7 FA 17-3 (0.5 g, 115% F8)S FA odz F53% ). " ONMR (500 MHz, CDC13) & 8.05 (d, J=2.3
Hz, 1H), 7.44 (dd, J=8.5, 2.4 Hz, 1H), 7.01 (d, J=8.4 Hz, 1H), 5.32 (s, 1H), 4.12 - 4.06 (m, 4H), 3.69
(t, J=6.3 Hz, 2H), 2.81 - 2.71 (m, 2H), 1.96 - 1.87 (m, 2H). ¥218 LC-MS: RT = 0.85%; MS (ESI) m/z

= 211.2 (HD'; [ Al

S 18-31 5-(3-3| =FA|-3-w| P P& ) -2-w| S Al 24kS a17] whgAlo] g oksl o] whel A xSt

2
=
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(0.584 g, 6.94 mmol), Pd(PhsP)s (0.401 g, 0.35 mmol), o}o]e ¥ &72](1) (0.013 g, 0.069 mmol), & o]o]
A TEA (156 mL)E #H7}ekivh.  wbe £3ES 27|sta, "eskal, 80TAdAA 7HEsiadt. ®EE=S & (20
mL) 2 8|Asta, g olAHolE (50 mL)E FE3I, F7IFE A5 (15 nb)E AFHsta, AxA7|2
(MgS0,), oddstar, 7k 3ol sFA7]a, 2N oz2A Ast/od oA H O ES A-§3le] HA AZnlE 1]
o sl Akl FZHA 18-1 (1.2 g, 70% +8)2 F4 edzA FE5sch. HNR (400 Wiz, FEZEE-
d) § 7.88 (d, J=2.2 Hz, 1H), 7.52 (dd, J=8.8, 2.2 Hz, 1H), 6.89 (s, 1H), 3.92 (s, 3H), 3.90 (s, 3H),
1.62 (s, 6H). MS (ESI) m/z = 249 (M+).'

F7H4 18-2: Wel 5-(3-3]
mL) ol &3A7]L, o] & =
23T, dEds AoERY Z 112 Eoﬁ O#J%oh Z% b St w5
S HC|EE AL-g3le] iiﬂ}EZEHJ}Oﬂ o AAste] =214 18-2 (714 mg, 59.0% #%)E Oﬂw“ [eX1]
24 589, H NIR (400 MHz, CDC13) & 7.67 (d, J=2.4 Hz, 1H), 7.33 (dd, J=8.4, 2.4 Hz, 1H), 6.94
(d, J=8.4 Hz, 1H), 3.92 (s, 3H), 3.92 (s, 3H), 2.88 - 2.59 (m, 2H), 1.86 - 1.69 (m, 2H), 1.32 (s, 6H),
1.25 (s, 1H). MS (ESI) m/z = 253.3 (M+H)."

Z=70A) 18-3: =7HA] 18-2 (0.714 g, 2.83 mmol)e] 8915 THF ml) /& (7 mL) ol &3|A|7]2L, LiOH (1.4

(21
mlL, 2.83 mmol)E& H7FSFTE. 12A1%F & wwkek & 9bg EFES 0.1 N HCIZ 38]A4138kar, EtOAc (2 x 25
nb) 2 FE23AT. 3 fUIFE G52 MFsta, AxAI7I (MgS0,), deka, sFAA FHA 18-3

N

(0.60 g, 89% &) WA ZA FE519c. BAE LC-NS: RT = 0.95%: NS (ESI) m/z = 239.2 (MHD)'; =+

=

F 19-21 5-(4, 57912 (23| ES Ao &) 0] £A1E-3-9) 2RI BAMEALS 7] whgAe] aoke W] whe)
EXR LS

2L

OMe

int, 191 CH int, 192 OH

ol-

RS

FA 19-1: F7HA 5-1 (1.0 g, 4.10 mmol)S DCM (41 mL) Foll &3|A|7]ar, A~-3-21-1,6
8.21 mmol), & o]ojA TEA (1.7 mL, 12.31 mmol) & A0 A Astar, 1247+ ? kS Zote

FEATL, B AR EIHTC o gejdoRA /oY ol H|EE AEste] FAE F3X Hﬂ 19-1
S #5389, 1H MR (500 MHz, DMSO-d6) & 8.10 (d, J=2.3 Hz, 1H), 8.00 (dd, J=8.7, 2.3 Hz, 1H),
7.32 - 7.28 (m, 1H), 4.63 - 4.59 (m, 1H), 3.89 (s, 3H), 3.82 (s, 3H), 3.76 (t, J=6.5 Hz, 2H), 3.53 -

6-0]2 ( 37 mg,

3.46 (m, 4H), 3.04 (t, J=6.4 Hz, 2H). A& LC-MS: RT = 1.01%; NS (ESI) m/z = 322.2 (WD)'; [
Al.
Z7FA 19-2: o Z=El2 F7FA 19-18 MeOH/THF (1:1, 20 mL) o] £3)A]713, H0 (3 mL) o] &3)A17]1 LiOH

1578% (517 mg, 12.3 mmol) & AgFtct. 3A7F 3, wke 2IES 71¢t slo] HEA7) 1, YR 4
S 1.0 M HCl €Ho =z AAEA7)3L, EtOAc (2 x 25 mL)E FZ39t. §7]%E HO, Oﬂ*i A=A skar, 3

H el AxA7lal, ofststar, ek sl § H| 22 (2-8| =5 A o | ) o] SALE-3-% ) -2-v]
= 0.

= ok

o i

& A A 5-(4,5-
2F (640 mg, 51% &)= uﬂiH FESITH. AL LC-MS: RT = 0.91%; MS (ESI) m/z = 308.

SA1)-2,2,2-EQ|EF Q2 E)-2' -ZF Q24— 5 A -

REEEEE R

1A 20-2: (S)-5'-(I-((NE2FE7t=nnd
[1,1'-¥]3d]-3-7k2 5428 517] kg

1>
=2
fo
12
i,
ok
oE ~—
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One
HOZG A
C
Fu A i
CFs
R
P!
nt, 20-2
Br 1a. B o, Br
CFy DWAP. 9912, A _CF .
OH iéhf]ﬁ“om /\23/ & . ‘ ) F\‘//,/\
Int. 141 \g XJ r\\/]r oF
int, 20-1 )\0( m
int. 20-2 \l}r \:n::\.\\
F2A 20-1: (9)-1-(3-BRRE-4-ZF 0 23d)-2 2 2-EZF ¢ 2o g AEFEREF2nlH o] E 9 zﬂ =3
A 14-1 (300 mg, 1.10 mmol), ¥ Y (0.44 mL, 5.49 mmol), = DMAP (13.42 mg, 0.11 mmol)¢] = % DCM
(20 mL) &9 &fA7)3, 4-UEZFAY 7l2R 22 HolE (1.1 g, 5.49 mmol)E H7}3kglT). tL% =35
S A7 BoF AEHEE 3 oS, AIFERdolul (0.78 g, 10.99 mmol)S HA7FsIATE. 2413t ¥, WS ES
FEA7IA, A ARvEIHIY 93] &Aoo 2A A4t/ E oM HEE AEste] AAste] FIHA 20-1

(347.5 mg, 0.94 mmol, 85% 48)% WA A=A $E58%AT. H NR (400 Miz, S2ZEE-d) § 7.68 -
7.64 (m, 1H), 7.40 - 7.35 (m, 1H), 7.18 - 7.13 (m, 1H), 6.02 - 5.95 (m, 1H), 4.19 - 4.09 (m, 1H), 2.41
-2.28 (m, 2H), 1.97 - 1.84 (m, 2H), 1.77 - 1.63 (m, 2H), 1.55 (s, 1H).

FA 20-2: FZHA 20-1 (347 mg, 0.800 mmol)S F-F3t HbE 7] 5-HEW-2-vEAMIZLE (203 mg,
1.04 mmol), PdCl,(dppf)-CH,Cl, H7}& (98 mg, 0.12 mmol), Na,CO; (338 mg, 3.19 mmol), THF (11.5 mL) %
L0 (3 mb)E #H7lstdd. w8 EFES L2 108 5o WEHste] dr|sta, DaEsta, 65ToAA 347 Bt

wHkekdth, ALow WZAAZ F ) owkeES 1 N HCIZ AAstar, EtOAc (2 x 25 nl)& FE3ta, 7|32
NaxSO, Aol A AzA|71aL, 79t sholl F5A171aL, 94 AZ2vtEadydd 93] AAsIa, F2ARAA A
20-2 (72 mg, 21% F&)2 559k, HAL LO-NS: RT = 0.94%; NS (ESI) m/z = 442.0 (MHD'; [ A].

FAA 21-20 2-(4- BB 132} E-1-2) A EAE o17] wkg-Ao] aokel Wbyl wel Azt

__Kacos omE TFA, BCM O N=
I} - S Ntk A i 7 —Flp
JE\V,E N// { TTaee ’!()L\/N\/ B HQ)\“’N} B

fnt. 21-1 int. 21-2

ZHA 21-1: KC05 (2.82 g, 20.4 mmol)S 80ColA DMF (27.2 ml) ¥ 4-B2R-11-¥2}& (1 g, 7 mmol)e] &

of

2

A7Fskdeh. 5 F, tert-FE 2-BIZROIMHOIE (1.99 g, 10.2 mmol)E H7lsta, W EHES
S ankek 5 ES AAEaL, DM (2 x 25 mL) o2 FESIT. f7] T8 &, 952 AFsta, 3t
EF AolA AdzA7la, Adeta, 7 dtell sFA17I1aL, A AzvtEad gl os) AAlste] FIbx
1(1.78 g, 6.81 mmol, 100% +%&)< Ué?‘f& A oA FESAT.  H NR (500 Mz, SE22XE-d) §
7.51 - 7.49 (m, 2H), 4.78 (s, 2H), 1.48 (s, 9H).

>
mrié

L

Z2vA) 21-2: TFA (2.2 mL, 28.7 mmol)Z DCM (7.66 mL) & =7+A] 21-1 (500 mg, 1.91 mmol)e] &N
STk 2AFF &, HkE = g sto] FF AXAAT.  AFEES EtOAc (20 mL) Fofl &3~
NaHCO, &o 2 Z38lA7]3, 1.0 M HCl fHo 2 AaAd3IA 713, EtOAc (2 x 25 mL) & FE39ct. §7|5E

ol
o
FAYEF oA dxA7)aL, oAdstar, 3 stell $FAA FHA 21-2 (323 mg, 82%)F F5otaL, & F

g
il
o
N

b AA Qo] AFEErITh. H NWR (500 MHz, Z22¥EE2-d) 6§ 7.51 - 7.49 (m, 2H), 4.78 (s, 2H), 1.48 (s,
218 LC-MS: RT = 0.81%; NS (ESI) m/z = 205.0 (MHD); [%3 A].

o

oH).
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[0514]
[0515]

[0516]

[0517]

[0518]
[0519]

[0520]

[0521]
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FA 2270 5-(1,1-0) 4] o] 2B o} 2] €l-2-9) )2 vl A 1 24

o
r\l

~a o Mo o o

9 0 1L P
o A xaniphos, Pd(dbays, el i/\ Lo HO i{ S
g —S 22004, 454, 100 0C F e
‘—j QN QN
=3 } 0=8 ;

int. 22-1 int. 22-2

g 5-olo] QL -2-w|EA| M Zoo]E (100 mg, 0.342 mmol), Xantphos (20 mg, 0.034 mmol), EFHAl{G (223 mg,
0.685 mmol)S H7lstar, W E3ES AA=Z 108 59 HAAS L, o]oJA Pdy(dba); (16 mg, 0.017 mmol)S
A7verch. wks 8715 WEEa, 100ColA 1541%F Fot 7dednt. vbs EFEES & (10 nl)
LA HIOIE (30 mL)E AFgste] HEulsidltt. 4 S dE oM EHICIE (2 x 20 nL)E F
7l & 95 (15 mb) = AlHskaL, MgS0, dolld AxA71aL, o3tstar, 7t stell $FAI3

A 22-1: O=AF (1.8 ml) 5 olAEolEd|d 1,1-ty=A1= (41.5 mg, 0.340 mmol)E T-Fal= Slof W
=

RT = 0.93%; MS (ESI) m/z = 286.1 (M+H)'; [ Al.

F7HA 22-2: Wlxo|o|E =7k 22-1& THF/MeOH/E (20 mL) ol &3jA17]a, 0CE ¥ZA7]a, LiOH &
(0.171 nL, 0.342 mol)& H7Faklth. 3AIZF §, Wk Z3ES & (10 nL)3% Et.0 (50 mL) Abelell Eujakal
. FA4 =5 1N HCl 898 AFg3te] 2HAd3FA7]aL, EtOAc (3 x 20 mL) = F&3IL, 77 F&&
(15 mL)2 AlFskar, MgS0, “gollA AZRAIZIaL, AA7star, 7t skl $FAIA 5-(1,1-tFA| Zo| Fo
2-d)-2-w|EAMZA (70 mg, 75% &)S 24 LAd=ZA F535Y. 48 LC-MS: RT = 0.83%; MS (ESI)
m/z = 272.1 (M+H) ;[ AL

T 23-1: 2-(3-HRR-4-EF Q2 d)-N-(A S5 Eue)or Ectm =o] Az,

Br
F
1J>'vt\ /L/:] T \\T;/ i i
o HRN. DMF Ry N/’\Y—ﬂ\
H 2
Int. 231

FHA 16-17F fAFeE Wlo g 3-HRRA-ZFQ 2RSS 2-(3-HER4A-ZF e 2 d)olAEAL (100 mg,

pal

0.429 mmol) o2 thA|s}e] F7HA] 23-1 (44 mg, 34%)2 A|Z3FAT).

Ao 1
6-ZF2Z2-3'-((3-((4-ZFQZ-3-(EgZF o 2ve)vd)7l2n2Y)-5,6,7,8-HEZS| =2} 2 &hall-2-
d)7tEutE Y )-4' - FA-[1,1' -89 d |-3-7t 2 5 4t
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o7
Fi

2 18 7z} DIEA (0.342 mL, 1.96 mmol) 2 HATU (38.9 mg, 0.102 mmol)Z ACN (3.4 mL) & 3-°}7|%=-N-
(4-Z2F 0 2-3-(EfZFeavde)dd)-5,6,7, 8-HEZs =2y zadd-2-7t2 8 ~oln|= (F7HA] 7-6) (30 mg,
0.085 mmol) % 5'-(tert-FEAFIERE)-2'-ZFQ Z-4-WEA]-[1,1'-H]H L ]-3-7t2 543 (F7H4 1-1)
(35.4 mg, 0.10 mmol)e] &fol H7FgFo =M Axstiet. 1243+ §, whg EFES EtOAc (2 x 25 mL) 2 F
Z3la, 0, PF= MHS AL, NaS0, oA AxRA7Ia, oJela, et shell FAIZAT. JIRES 50%
TFA/DCM (1 mL) o2 H ek, 3AZF &, wbg EES e slol sFA7]aL, 94 FAS HPLC (o] 54
Al 5:95 LM EUEH R 0.1% EYZSFOZAEA X3} o] FA B! 95:5 o EYUEY B 0.1% EFZSFEL
ROl EA Ee] FHIE AL&E)d o8 AAlstl AAd 1 (3.3 ng, 69)S FEEAT.  H NMR (500 iz,
DMSO-d6) & 11.62 - 11.58 (m, 1H), 10.81 - 10.75 (m, 1H), 8.36 - 8.29 (m, 2H), 8.21 - 8.18 (m, 1),
8.05 (br d, J=6.2 Hz, 2H), 8.00 - 7.95 (m, 1H), 7.82 - 7.78 (m, 1H), 7.57 - 7.50 (m, 2H), 7.45 (br t,
J=9.4 Hz, 1H), 7.38 - 7.33 (m, 1H), 4.05 (s, 3H), 2.82 - 2.72 (m, 4H), 1.83 - 1.71 (m, 4H). A&

LC-MS: RT = 2.114%; MS (ESI) m/z = 623.1 (M+H)+; HPLC =% 88%; ["'H BJ.

<

Ao 2

2-(6-ZF22-3'-((3-((4-EF22-3-(EgEFozve)dd)7l2ntnd)-5,6,7,8-H| EE 8| =2 -y &dl-
2-)7tENR Y ) -4 - EA-[1,1'-¥]d |-3-Y)-2-(H E&} 3] =2 -20-F] &-4-F 2 E 2 0u| L) ol ELE (TR
)

tert-H-8 2-0l| x=-2-(6-ZF 9 2-3'-((3-((4-ZF 2 2-3-(Eg|ZF e 2ve)#d)7=2nt2d)-5,6,7,8-H Eg
sl ehal-2-d) 7t 2R Y )4 -H EA]-[1,1' -8 g d |-3-d)olM o] E (F7HA] 13-2) (55.4 mg, 0.074
mmol)E DCM (1.5 mL)o] #7}skar, DIPEA (0.130 mL, 0.74 mmol) & X g]slaL, o|olA HEZS| = 2-20-3]2h-4-
FhE2Rd S2#ol= (11.03 mg, 0.074 mmol) & H7}ste] AAld 28 APt 1A & wnkst & 8o
S 7ot &t wE2A7|2, 94 FRuEIHT (o] 5A4F A 10% ACN / 90% H,0 / 0.1% TFA; ©]54F B: 90% ACN
/ 10% 1,0 / 0.1% TFAS] #ul& ARE-Sh)el ol AAlste] tert-d 2-(6-2FL2-3"-((3-(4-EZFL2-3-(E
gEFezveE)dd) J28Rd)-5,6,7,8-HEZS| =2y g dl-2-Ad )7t 28R d ) -4 -w 5 A]-[1,1'-H] = d |-
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3-9)-2-(H Egts| =2 -2H-d & -4-Ft 2B olu| ) oA H o] ES S5, A8 LC-MS: RT = 1.30%; NS
(ESI) m/z = 822.1 QW+H)'; [ AT,

tert-F 8 2-(6-EF22-3'-(3-(4-EFLL2-3-(EYEFo=re)ad) 7202 U)-5,6,7, 8-H EZ3| =21}
Zerdl-2-d)7tEntR Y )-4' - EA-[1,1' -1 9 d |-3-4)-2- (B E&} 3] = 2 -2H-F] gh-4-F} 25 2ol ) o} A H] ]

EZ DM (1 mL) ol AgaiAZIa, TFA (1 )2 Hgezn t-2d 712 AAs. 243 FoF wukg
T, e ERES A st wFAI7IAL, A4 ARWEIYY (o]F4 A 5:95 oMHEYUE™R 1 E, 0.1% ETE
Fo RO EA E3; olFA B 95:5 oM EUEH S (.19 EFYSFQEOAEA E3e] TujE A}83H)
o8 gAlstel AAle] 2 (6.0 mg, 11% +&)Z FE8%ch.  H NR (500 Miz, DNSO-d6) & 11.65 (s, 1H),
10.80 (s, 1), 8.66 (d, J=7.7 Hz, 1), 8.39 - 8.32 (m, 2H), 8.21 (s, 1H), 8.09 - 8.03 (m, 1H), 7.78 -
7.72 (m, 1H), 7.59 - 7.52 (m, 3H), 7.46 - 7.41 (m, 1H), 7.38 - 7.30 (m, 2H), 7.25 - 7.03 (m, 1H), 5.44
- 5.40 (m, 1H), 4.05 (s, 3H), 3.89 - 3.82 (m, 2H), 3.34 - 3.25 (m, 1H), 2.82 - 2.75 (m, 4H), 1.81 -

1.75 (m, 4H), 1.66 - 1.53 (m, 4H). 2A1& LC-MS: RT = 2.04%; NS (ESI) m/z = 766.2 (M) HPLC %
93%; [W¥ BI.

A 3

2-0 | = -2-(6-EF L 2-3"-((3-((4-ZF L 2-3-(Ef&EFo=zve)dd)7t2n2d)-5,6,7,8-HEZ 3| =21}
ZeE-2-d) 7t EN R YY) -4 - EA-[1,1'-0]Hd |-3-Y) o} EAF, TFA & (ER7]H)

NH O
O&.\‘i)\\\
®
F
Wj OH
A,
NH,
(BRE)

el 3 (1.2 mg, 2% TE)S (o]F4 A: 5:95 SHEUEZH & 0.1% EEFLRoMNEL 23 o]F4 B:
95:5 SN EUEH &, 0.1% ESFLEIAEA 23] FulE A8 9 ARvtEaY F A 29
AA Eo By Ao v welekdrt.  H NMR (500 Miz, DMSO-d6) 8 11.64 (s, 1), 10.79 (s, 1H),
8.38 - 8.32 (m, 2H), 8.24 (s, 1H), 8.08 - 8.04 (m, 1H), 7.78 - 7.73 (m, 1H), 7.68 - 7.63 (m, 1H), 7.57
- 7.52 (m, 2H), 7.46 (br d, J=3.1 Hz, 1H), 7.39 - 7.32 (m, 2H), 4.74 - 4.63 (m, 1H), 4.07 - 4.02 (m,
3H), 2.83 - 2.75 (m, 4H), 1.82 - 1.68 (m, 5H). #A1& LC-MS: RT = 2.025%; MS (ESI) m/z = 654.1

OHID': HPLC 2% 99%; [ B].

(H)N-(4-ZF22-3-(EgZFo2WE)Hd)-3-(2' -ZF L 2-4-WEA-5'-(2,2,2-EF ZF L 2-1-3| == A 9]
g)-[1,1'-8]#d]-3-7} 2B ~oln|x)-5,6,7,8-H| E}3| = 2} T el -2-7} 2 8 ~oln| =
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AA e 4 HEGV|A(EAdE2)ZetE (0) (10.9 mg, 9.43 pmol)S (3-((3-((4-ZFQ2-3-(EgZF
zWE)d)72nmd)-5,6,7,8-HEZ 2T el -2-A ) 720 ) -4-HEA H ) L EA (FHA] 15-
1) (50 mg, 0.094 mmol), (S)-1-(3-HRFE-4-Z227#H4d)-2,22-EdZTZQRoe-1-&, (=74 14-1)
(25.7 mg, 0.0940 mmol), ¢1AFZHE (60.0 mg, 0.280 mmol), =F (0.943 ml)e] &Ao Hrlslar, HBsfar,
B0TColA 14417F Tk uwkelgivk.  wWhE EFES ALo® WAHES Sal, EtOAc (2 x 25 ml)=E
FEIAT. FIEFE E, 952 AFs A, U ER el Adx:A71a, gFstal, R stel sFA17]4A,
A ARvtE Il o3 gejdo A Ai/EtOAcE AHESEY] AAlSte] Al 4 (45.3 mg, 71% TE)E I
AZA 5. 24 AES 9 AZnEIYT (o]F4 A 5:95 oNEYE™R:E, 10 mM oA EATE
F X3 ol5A B 95:5 oMHEYEL E, 10 mM ofHEAYEE Eghe] FHlE AREIHel 9d 7} A A
o) s5akadrh. H NMR (500 Mz, DMSO-d6) & 11.62 (s, 1H), 10.78 (s, 1H), 8.36 - 8.32 (m, 2H), 8.21
- 8.19 (m, 1H), 8.08 - 8.04 (m, 1H), 7.75 (br d, J=8.8 Hz, 1H), 7.66 (br d, J=7.5 Hz, 1H), 7.57 - 7.51
(m, 3H), 7.40 - 7.34 (m, 2H), 6.99 (br d, J=5.2 Hz, 1H), 5.31 - 5.25 (m, 1H), 4.05 (s, 3H), 2.82 -

2.74 (m, 4H), 1.82 - 1.74 (m, 4H). BA18& LC-MS: RT = 2.755: NS (ESI) m/z = 679.14 (4H); HPLC &%
100%; [ Bl.

{0

[¢]

2 A4 5
(8)-2,2,2-ER| EF L 2-1-(6-FFLL2-3'-((3-((4-EF L =Z2-3-(Eg| FF e =zve)ud) 7t2v2d)-5,6,7,8-
HEZs| 2z egdall-2-) 7282 ) -4 -HEA]-[1,1' -89 d |-3-¥)d g Fd7l2ntd o] E

jes
Hi‘ié W A
[@]

&\VA
i i
O f'\NH O/

P
F o
| H
o ‘\\O\T/N
CFy O \©

Al 50 wd olaAoldlo] E (35.1 mg, 0.300 mmol)E DCM (2.0 mL) & (S)-N-(4-ZFL2-3-(EfEFF L=
) dd)-3-(2' -EF L2 4-T5A]-5'-(2,2,2- B2 S F QL 2-1-3| =5 A o ') -[1, 1'-1] 9 d | -3-7} 255 2~ 0]

%)-5,6,7,8-HEgs E2 UL gl -2-7t2 B motn| = (HA]d] 4, 20 mg, 0.029 mmol) B I (0.048 mL,
0.59 mmol)ol F7kskar, 14A13F Feb wwbsigieh.  whg E3as MeOH= Astar, 7 st wFA7]aL, o
% AREIHT (o]F/ Al 5:95 oMEYUEZH E, 10 ml oM EANIEE X3 o]s4 B 95:5 oMAEUE
i, 10 mM oPHEAISEE 3o s AREEHE AAlste] AAld] 5 (14 mg, 58% T&)E AARM 5
stgith. HONWR (500 MHz, DMSO-d6) & 11.59 - 11.57 (m, 1), 10.73 - 10.71 (m, 1), 10.24 (br s, 1H),
8.32 - 8.27 (m, 2H), 8.19 - 8.15 (m, 1H), 8.01 (br dd, J=8.1, 3.8 Hz, 1H), 7.78 - 7.70 (m, 2H), 7.62 -
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[0542]

[0543]

[0544]
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7.58 (m, 1H), 7.52 - 7.46 (m, 2H), 7.45 - 7.39 (m, 3H), 7.32 (d, J=8.9 Hz, 1H), 7.25 (t, J=7.8 Hz,
2H), 7.02 - 6.96 (m, 1H), 6.52 (q, J=7.0 Hz, 1H), 4.01 (s, 3H), 2.78 - 2.69 (m, 4H), 1.78 - 1.68 (m,

AH). EATE LC-MS: RT = 3.055; NS (ESI) m/z = 798.3 (M+H)'; HPLC %% 99%; [ BI.
A 6

(8)-2,2,2-ER)| EF L Z2-1-(6-FFL2LZ-3' - ((3-((4-ZFLZ2-3-(Eg| FF e =2vg)¥d) 712v2d)-5,6,7,8-
HEgseayurgdl-2-2) 7282 )4 - EA-[1,1'-H]Hd]-3-D) o & A ZF2HEI}2uho]E

Al 61 DM (2.0 ml) F ()N-U-ZFQ2-3-(EgZFeare)#Hd)-3-(2' -ZF 0 2—4-1|EA]-5'-
(2,2,2-E8|EF 2 2-1-3| =5 Ao d)-[1,1'-0]#H| d |-3-7} 2 H-20ln] &2 )-5,6,7,8-E| Eg} 3| = 2} 2 el -2-7} 2
ot = (AAlel 4, 20 mg, 0.029 mmol) B IZE (0.024 mL, 0.30 mmol)e] &< 4—145;31]@ FIEH -
ZzgdolE (29.7 mg, 0.150 mmol), 2 ©]o]A DMAP (3.6 mg, 0.029 mmol)® A @|3}aL, 1447k F<+ nwla)
Aok, AFEFeolnl (0.025 mL, 0.30 mmol)S A7] & Hrpstar, AAE Wk %?{}%a 1A ZE Eeb Ak
g ol 7SE ol FFA7IL 93 ARmtEIHS (o] A 5:95 MAEVEZH: &, 0.05% ETEFLEOHA
EA ¥ ol A B 95:5 oMANEUEZ R 0.05% EYZSFQEOMAER Fdo] FujE AR AA o]
AAe 6 (14 mg, 60% &)< BAZA $E80T.  H MR (500 Mz, DMSO-d6) & 11.63 - 11.61 (n, 1H),
10.78 - 10.75 (m, 1H), 8.37 - 8.31 (m, 2H), 8.21 - 8.18 (m, 1H), 8.17 - 8.13 (m, 1H), 8.08 - 8.03 (m,
M), 7.76 - 7.69 (m, 2H), 7.57 - 7.51 (m, 3H), 7.46 - 7.42 (m, 1H), 7.38 - 7.33 (m, 1H), 6.41 - 6.34
(m, 1H), 4.06 (s, 3H), 3.94 (dq, J=16.4, 8.4 Hz, 1H), 2.83 - 2.74 (m, 4H), 2.18 - 2.07 (m, 2H), 2.01 -
1.85 (m, 2H), 1.78 (br s, 4H), 1.60 - 1.53 (m, 2H). #2418 LC-MS: 2.99%; MS (ESI) m/z = 888.15
(M+H); HPLC <% 99%. [ BJ.
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[0545]

Ex MS (ESD LeRT
Ne. r %4 (M$)+' [ NMR :‘5}?
' NMR (500 MHz, DMSO-
. d6) 8 11.63 - 11.61 (m, 111),
I - 10.78 - 10.75 (m, 111), 8.37 -
q i - 8.31 (m, 2H), 8.21 - 8.18 (m,
o oAl 7E= 1 1), 8.17 - 8.13 (m, 11D,
L W\LNH o 59)-567.8- 8.08 - 8.03 (m, 1H), 7.76 -
NS HE}- 7.69 (m, 2H0), 7.57 - 7.51 (m,

7 \[/,J Sl= ekl 812.1 | 3H), 7.46 - 7.42 (m, 1H), 291,B
r 2-0) 7} ZHER Q). 7.38-7.33 (m, 1H), 6.41 -
Then s

X W1.3.91 12 . q, 1=16.4, 8.4 1z,
i :]3];] 413Dl 1H), 2.83 - 2.74 (m, 410),
OZ= 0wz 2.18 -2.07 (m, 2H), 2.01 -
sl 1.85 (m, 21H), 1.78 (br s, 411),
=- 1.60 - 1.53 (m, 21D)
Fehy7t 2] o]
=
NOEEEN i
o HE)6. I NMR (500 Mllz, DMSO-
: . Zoo = N33 d6) 8 11.65 - 11.60 (m, 1H),
=T 10.80 - 10.76 (m, 111, 8.58
Hn (- 703 (br t, J=5.5 Hz, 1H), 8.38 -
O@f% (BB 8.32 (m, 21T), 824 (5, 11D),
NH 07 ) )72 np 8.09-7.99 (m, 2H), 7.91 -
8 o O 21)-5,6,7,8- 692.1 | 7.86 (m, 1H), 7.80 (br d, 2.84,B
U Egs = 5. 1=8.5 Hz, 1H), 7.59 - 7.52
F Uzgdo- ) (m, 2H), 7.43 - 7.35 (m, 21D),
O N R ES 4.06 (s, 3H), 2.82 - 2.73 (m,
i . ﬁ]‘d]-3’3'- 411, 2.57 - 2.54 (m, 310),
s 1.99 (br dd, 7=9.3, 6.6 Hz,
‘37]' Lty 2ofr] 201), 1.86 - 1.67 (m, 8L1).
Fs . 3-(5-(2- TH NMR (500 MHz, DMSO-
QEEEA=E ] d6) 8 11.64 - 11.61 (m, 110),
HN yolm] 1)-2- 10.77 (s, 1H), 8.36 - 8.32 (m,
oy, | s
NH O == m, ,7.74 - 7. m, X
? o ;]l'_nflil‘i 7064 1756751 @n, 21, 742 o | 2878
) AL d,1=6.1 Hz, 1H), 733 (d,
. )7 d]-3- J=8.5 1z, 111), 7.28 - 7.21
O 0 FhELE 2olu] E). (m, 2H), 4.07 - 4.02 (m, 3H),
N | N--ER O R 3e 3.10 - 3.05 (m, 211), 2.81 -
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(EEFo
)3 d)-5,6,7.8-
H E g8 = wy
Zehel-2-

gp2 8 oln| =

2.74 (m, 4H), 2.41 - 2.36 (m,
11, 1.95 - 1.89 (m, 211),
1.82 - 1.73 (m, 7H), 1.65 -
1.58 (m, 2H).

N-(4-ZFQ 2.3-
(EgEFoz
gyl d)-3-(5-(5-

(3= = -

TH NMR (500 MHz, DMSO-
d6) 5 11.54 (br s, 1H), 10.75
(s, 1H), 8.28 (br s, 2H), 8.04
-8.00 (m, 1), 7.83 (brd,

o 3a,5.66a- J=9.4 Hz, 1H), 7.53 - 7.49
_ H E2}5] =5 -4H- (m, 210), 7.29 (br d, 1=8.6 11z,
12 b A Z = EHd|- 624 | 1H),5.16 - 5.10 (m, 1H), 247,B
o 0] &A}E3-91)-2- 4.19 (brt, I=8.3 1z, 111),
] = 2] Wl 22 0] | 4.04 -3.96 (m, 3H), 3.40 -
v 15678 3.12 (m, 211), 2.80 - 2.71 (m,
ol B 203 184 (21D, 176 b
f i .02 -1.84 (m, .1 T
(REAAIHAA E¢E) i‘;il‘fl]-z— s, SH), 1.69 - 142
P e el =
] N(-Z20 23 THNMR (500 MHz, DMSO-
/@ REEEEIp d6) 3 11.60 - 11.55 (m, 11D,
" oF Ty ) 35,05 10.78 - 10.73 (m, 1H), 8.35 -
> 2)IR)-3-6-6 8.26 (m, 3H), 8.08 - 8.00 (m,
w° (1= A ) 1H), 7.87 - 7.82 (m, 1H),
NH 07 34,5.6,6a- 7.56 - 7.50 (m, 211), 7.31 -
o HEgs] =2 -4H- 7.27 (m, 1H), 5.13 (br dd,
13 Al =2 EHd]- 624 J=8.2, 52 Hz, 1H),4.57 - 2.40,B
O] &AL £-3-9)-2- 4.50 (m, 1H), 4.24 - 4.15 (m,
N7 on | W= A M z0}r| 111), 4.03 (s, 311, 3.45 - 3.35
° E)5678 (m, 211, 2.77 (br d, J=2.7 Hz,
Eew a2 411), 2.03 - 1.96 (m, 111),
F4HA| 6-82HE] A3 fgﬂ 2' ’ 1.93 - 1.87 (m, 1H), .84 -
SR7|E 933 T 1.74 (m, 5I1), 1.70 - 1.63 (m,
( 1€, 23) taRsopn = 1H), 1.59 - 1.52 (m, 1H).
F = 1H NMR (500 MHz, DMSO-
HN/(ICF, (EYEFL R d6) 8 11.58 (s, 111), 10.76 (s,
&) Y)-3-(5-(5- 1H), 8.34 - 8.27 (m, 3H),
° (Bl == A ). 8.07 - 8.03 (m, 1H), 7.86 -
NH 07 3.5.6.6a- 7.82 (m, 1H), 7.56 - 7.50 (m,
° A= a2, S18-5.13 (m 11D, 408
Zoq _ 18-5.12 (m, , 4.08 -
14 J Z} fii‘?g‘) ) 6241 408 (m, 1), 4.11 (id, J=0.4, | 240-B
N oH SArE O ) 6.6 Hz, 1H), 4.03 (s, 3H),
‘:_ - w5 Al o] 3.38-3.19 (m, 211), 2.81 -
ER|E

FHHA 6-102. 2 F-F]
Az (Zn) e, 9=
4)

5)-5,6,7.8-
gEgs =z
ehel-2-

FHEB solH =

2.72 (m, 4H), 2.25 - 2.10 (m,
31D), 1.83 - 1.72 (m, 411),
1.67 - 1.60 (m, 1H), 1.50 -
1.43 (m, 111)
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[0547]

N-(4-BF Q223
(Eg)EFo =y
sl Y)-3-2-

THNMR (500 MHz, DMSO-

o) % 4] 5. d6) 3 11.59 (s, 1H), 10.78 (s,
C(j:% (38,5.6,6a- 1), 8.31 (s, 3H), 8.03 (br
W o Ul 28] = AT dd, J=6.7, 2.7 Hz, 1H), 7.86
n2234 (brd, 1=8.5 Hz, 11T, 7.55 -
15 o 015 £ 3- 597.1 | 7.50 (m, 2H), 7.32 (d, I=8.9 | 2.31,B
o ot Hz, 1H), 5.46 - 5.41 (m, 11D),
)l ofu) =) 4.66 (br (, 1=9.3 Lz, 111),
N7 5,6,7.8- 4.04 (s, 3H), 3.59 - 3.25 (m,
0 NH | HIEgs| =R} 2H), 2.79 - 2.73 (m, 410),
GraA Ay sew | ZEUW-2- 1.81 - 1.72 (m, 411).
Ft2 R 2otm =,
TFA 9
36517 T NMR (500 MIlz, DMSO-
o= Aol o] d6) 3 11.61 (s, 1H), 10.76 (s,
N 11D), 8.46 (d, J=2.1 11z, 11D),
& AHE-3-2)-2- 8.37 - 8.30 (m, 2H), 8.10 -
v E Al o} r] 8.01 (m, 1ED), 8.00 (dd, J=8.7,
: 2.3 Hz, 1H),7.57 -7.51 (m,
16 640.2 | 21D),7.34 (d, I=8.9Hz, III), | 248,B
(B E 50 ) 6.86-6.81 (m, 1H), 4.05 (s,
25 9)5.67.8- 311), 3.76 (1, J=6.4 11z, 211),
N 3.53 - 3.45 (m, 2H), 3.05 (,
e, 1=6.3 Hz, 2H), 2.79 (br dd,
= ) J=6.4, 3.4 Hz, 4H), 1.78 (br
ThE 5ot 2 s, 4T1).
TH NMR (500 MITz, DMSO-
d6) 3 11.47 (s, 1H), 11.05 (s,
F 111),9.02 (s, 1), 835 (br d,
S I L B e
o o 8.05 (m, 1), 7.80 (s, 111),
m ome (EEEF e 7.77 (br d, 1=8.2 11z, 11D),
o 4 sl )7k 7.72 (br d, 1=6.7 Hz, 1H),
17 )8-F 45678 | 7904 | 7.59-7.54 (m, 2ID), 747 - | 2.74,C

=g =2
Zgdl-2-
)7k 2} R.eh-
4orl) S AL

v 3l d]-3-)yol &
Agzidsta
wpr o] =

7.41 (m, 1H), 7.37 (d, J=8.9
Hz, 11), 6.38 (q, J=6.5 1z,
1H), 4.05 (s, 3H), 3.97 - 3.90
(m, 1), 3.01 (brt, J=5.2 Hz,
2H), 2.69 (brt, J=5.8 Hz,
2H), 2.17 - 2.06 (m, 4H),
1.97 - 1.85 (m, 2H), 1.63 -
1.52 (m, 2H).
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[0548]

6-EF L E3((3-
(4-ZF0 i3
(EYZFo =
) )72 npa
A)-8-2-4--5,6,7.8-

TH NMR (500 MHz, DMSO-
d6) 8 13.22 - 13.12 (m, 11D),
11.47 - 11.43 (m, 1H), 11.03
(s, 1H), 9.01 (s, 1H), 8.34
(dd, J=6.5, 2.4 Hz, 1H), 8.22
(d, 1=0.9 Iz, 111), 8.09 - 8.04
(m, 2H), 7.97 (ddd, J=8.4,

4o E AL

1H), 4.04 (s, 3H), 2.89 (s,

=)0 . 1.30,
18 o O l=eks] = 6393 | 49,2111z, 111), 7.83 - 7.77 A
Zehl-- (m, 2H), 7.57 (t, J=9.8 Hz,
F. )y7F2uEred)- 1I1), 7.44 (br t, 1=9.5 11z,
O oH | 4= AL 1H), 7.36 (d, J=8.9 Hz, 1H),
i E JETEN 4.05 (s, 311, 3.01 (br t, J=5.8
JEraa Hz, 2H), 2.69 (br t, J=6.4 Hz,
210, 2.14 - 2.07 (m, 210).
CF, - N
L G IH NMR (500 MHz): 8 =
220w 1.78 (brs, 411, M13), 2.74-
" (e E5 0z 2.81 (m, 4H, M12), 3.98 (s,
Cro=resn 3H, ML11), 4.54 (s, 2L, M10),
Oij\/% )l )72 mf 7.20 (d, 1H, J=8.5 Hz, M09),
NH o~ °e‘>->,6,7,8- ] 7.51-7.56 (m, 2H, M08),
19 HE#| =21 611.1 | 7.70-7.73 (m, 2H, MO7), 205,B
o E TR 8.01 (s, 1H, M03), 8.04- 8.09
Q)72 n} 2ol (m, 11, M02), 8.14 (d, 111,
oA 2 ) 1 J=2.111z, MO1), 834 (dd,
S I FEE 1H, 1=6.6, 2.3 Hz, MO4),
N-N 8 | eraca zlz:; I\(/[s(,) 6111, MO5), 11.57 (s,
oH N )
cFy | 3-G-(LI1- 11 NMR (500 MLz, DMSO-
F | Oeameay d6) 8 11.55 (s, 1H), 10.75 (s,
0 ol E e W-2-91)- 111), 8.31 - 8.26 (m, 211),
O{\:fkﬂ S 803 -7.99 (m, IH), 7.88 (d,
N (o 2H 7 58, 185, .1
Z o o: m, 2H), /.: 5 J=06.5, 3. ‘
20 o EFTE;;EE 3 aq | 00 |m72a@ 021 | 2BC
(; AT 1H), 3.96 (s, 3H), 3.67 - 3.61
o 2)-91'd)-5.6,7.8- (m, 3H), 3.45 (br t, J=7 5 11z,
o;\\?_'Nj HEgs| =21} 1H), 2.81 - 2.72 (m, 4H),
B2 2.43-2.35 (m, 211), 1.76 (br
Jh2 8 oln = s, 4H)
F 6-EF QR34 . .
/@[ Eeo s H NMR (500 Mz, DMSO-
HN CFs EoEzemd d6) 8 11.54 - 11.52 (m, 1H),
o (== 10.80 (s, 111, 8.35 - 8.33 (m,
hsll )2 1H), 8.21 (brd, J=17.7 Hz,
NH 07 AMAIER[4.2.0 210), 8.07 - 8.02 (m, 210),
21 o 12E}-1,3.5- 597.1 | 7.99-7.94 (m, 2H),7.79 (br | 1.99, B
O =gdl 3 d, 1=8.2 11z, 111), 7.55 - 7.50
Ay} 20} 2 o) (m, 2H), 7.44 (dd, I=10.2, 8.7
F O Hz, 111), 7.35 (d, 1=8.5 Hz,

BEEIEN

SRy

21, 2.73 (s, 21).
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[0549]

2(6-Z 52
(@327
&E glE20 7

=3
9

I NMR (500 MI1z, DMSO-
d6) 3 11.50 - 11.47 (m, 1H),
10.80 - 10.76 (m, 1I1), 8.54

@\(n\@ca s )72}z (brd, J=3.7 Hz, 1H), 8.32 -
N T | s a0 $01 797 (i 11D, 774
g B -/ m, . -
3 >~ . '%E}'l’f’b' 7.69 (m, 1), 7.53 - 7.46 (m,
22 @ &R OE]dl ol{» . 738.1 2H), 7.42 737 (m, 1), 1.92,B
ne ?)"7};”}5" =) 7.35-7.25 (m, 2L1), 5.34 -
5 4l A1 5.29 (m, TH), 4.00 (s, 2H),
@ ]9 d]-3-9)-2- 3.87-3.79 (m, 410), 3.69 (br
(Ul EZs| = - s, 3H), 3.28 (brdd, J=11.4,
2H-7] 2h4- 3.2 Hz, 210, 3.20 (br d, J=9.2
T2 E 20l E) Hz, 3H), 1.62 - 1.50 (m, 4H)
(G- Z ?; ; IH NMR (500 MHz, DMSO-
3 d6) 8 11.52 - 11.49 (m, 1H),
I 10.81 - 10.79 (m, 1H), 8.35 -
%;\NH or, | (EFE TR LA 8.30 (m, 1H), 8.21 (s, 1H),
O NH © \©:F a7 8.17 - 8.14 (m, 111), 8.06 -
. o WA i2[4.2.0 8.00 (m, 1H), 7.74 - 7.69 (m,
23 O i 197 E}-1,3,5- 627.1 | 1ID), 7.56 - 7.47 (m, 31I), 1.86,B
) (e Egjql3- 7.40 -7.37 (m, 1H), 7.32 (br
Uy al). d, 7=8.911z, 111), 7.20 - 7.15
Ho " 4= = A (11 (m, 11D), 4.65 - 4.60 (m, 1),
o o] ﬁﬂé]-%-";i)-z- 4.04-3.97 (m, 3H), 3.53 -
Lo E 3.47 (m, 2H), 3.27 - 3.15 (m,
ARSI o =2 4H).
/‘\l,
Q /@ F 6-ZF QT 3((6- TH NMR (500 MHz, DMSO-
<:©\)L” oF, | (-EF 023 d6) 8 10.67 (s, 11, 10.62 (s,
NH o~ (EgEzo 2 1H), 823 (br d, J=4.0 Hz,
=Rt A=l R=At K= 1H), 8.03 - 7.95 (m, 4H),
o O NISNsEy 7.79-7.74 (m, 1H),7.53 -
24 ; 611.0 | 7.40 (m, 3H),7.35(d, =89 | 1.82,B

E.

L o

1H-Q1¢l-5-
)72 nkRe)-
4-H B A [ 1,1-
v d]-3-

st 5Lt

Hz, 1H), 7.28 (d, J=7.9 Hz,
10), 4.05 (s, 2I0), 2.98 (br t,
J=7.3 Hz, 2H), 2.86 (br t,
J=7.2 1z, 211),2.09 - 2.01
(m, 2H).
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oF, TH NMR (500 MHz, DMSO-
E e d6) 8 11.65 - 11.62 (m, 1H),
/@ 2(6-FF Q.53 10.80 - 10.78 (m, 1H), 8.49
HN (6-(4-=F22- (brd, J=7.6 Hz, 1H), 8.46 -
3- 8.45 (m, 1H), 8.46 - 8.45 (m,
Ciro (EYEFo T 1H), 8.36 - 8.32 (m, 1H),
NH 0~ =Rt REICR=AT R =) 8.20 - 8.16 (m, 1H), 8.05 (br
o0)-2,3-0) 5] S - dd, 1=5.2, 3.7 Hz, 111), 7.73
o O Qs (br d, J=8.9 Hz, 1H), 7.68 -
25 oly7 2w el). 7522 | 7.66 (m, 1I1),7.55 - 7.50 (m, | 1.95,B
E e 2H), 7.42 - 7.37 (m, 1H),
O OH 4-‘jﬂ S A-[1,1- 7.34 (d, I=8.5 11z, 111), 7.31 -
o | PIFIE]3-9)-2- 7.25 (m, 1H), 5.31 (d, I=7.6
(22719)  HN_ O (HlEElﬂEl— Hz, 1H), 4.04 (s, 3H), 3.87 -
H-3) &-4- 3.80 (m, 2H), 3.29 (qd,
}E_._/\o].u]_{) J=11.2, 3.4 Hz, 1H),2.97 -
o} A EAF 2.88 (m, 4H), 2.59 - 2.54 (m,
0 1H), 2.11 - 2.04 (m, 2H),
1.63 - 1.50 (m, 4H).
F T NMR (500 MHz, DMSO-
@[ d6) 5 11.49 (s, 1), 11.22 -
HN CFs - 10.99 (m, 1H), 8.84 - 8.67
P Z Qi (m, 1H), 8.35 (br d, J=4.2 Hz,
@,i;r% )5 )72 i 1H), 8.22 (s, 1H), 8.05 (brd,
J NH OMe 0193-9 223 J=5.7Hz, 1H),§.(312 -7.96
A i (m, 1H), 7.81 (br d, J=8.4 Hz,
26 o O Eﬂfi_m_ 6252 111), 7.56 (or t, J=9.7 1z, 1.79,B
R 1H), 7.45 (br t, J=9.6 Hz,
F A7 2nEY)- 1H), 7.36 (d, J=8.7 Hz, 1H),
O on | 4-TEA-LL- 4.04 (s, 3H), 3.17 (br d, I=5.5
vl o d]-3- Hz, 211), 3.00 (s, 110), 2.76
° F =R (br d, I=5.6 Hz, 1H), 2.60 -
2.53 (m, 410).
F : ~E|—_Q 2-3-
/@ Ly IH NMR (400 MHz,
HN CF3 E) Jﬂ N é)-s-(s.(s. o gH-2--d4) 5 8.86 (s, 1H),
- 8.45 (d, J=2.4 Hz, 1H), 8.32
0 Bl A uE)- dd, J=6.3, 2.5 Hz, 1H), 8.04
NH O 34,5,6,61- (7 93 (m 4H:)’ 741 (t)AT*.‘)7
° HE#}3) =24 Iz, 111), 7.29 (d. 1=8.8 11z,
27 Al g R EHd] o] 265 | 1H).524@d,1=86,51Hz, | 124,
2A}Z-3-90)-2- : 1H), 4.31 - 4.24 (m, 2H), A
N7 It E=SAR ERS RS 3.62-3.51 (m, 3H), 3.29 -
o O g ks 3.25 (m, 2H), 2.85 - 2.80 (m,
(227]2) 8= 2110 2H), 2.23 - 2.12 (m, 2H),
Qels 2.04 - 1.98 (m, 1H), 1.85 -
F0 682 E AL | isw sop)e L78 (. 1), 171 - 165
(Ex7) e, 92 3) (Zr7e 93 ).
[0550]
N-(4-EFQ2-3-
,G[F (B SRRy
. CFs ya d)-6-(5-(5- "H NMR (400 MHz, ™ &2
. Gl W E)- d4) 5 8.88 - 8.85 (m, 1H),
< 3a,5,6,6a- 8.46 (d, J=2.4 Hz, 1H),8.34 -
J NH o7 B E#)8] = #-4H- 8.31 (m, 1H), 8.03 - 7.94 (m,
o A2 2 A EHd]o] 3H), 7.41 (t, 1=9.7 Hz, 1H), 127
28 Sapa3.00)0 7.32-7.28 (m, 1H), 5.30 - e
A ) 0] 20} 1] ?ﬁs (m, 1), 422 - 4.17 (m,
y on | o ), 4.14 - 4.12 (m, 3H),
o )-1-5422.3- 3.56 - 3.44 (m, 3H), 3.31 -
(22719 ]3] = &-1H- 3.25 (m, 2H), 2.87 - 2.80 (m,
277 6-100 25y | s 2H), 2.44 - 2.26 (m, 4H)
Az (Fnsg, B | TFERZE
A A =2 i =
[0551] 4) & 18,9214
[0552] A Ao 29
[0553] 6-EF2L2-3'-((6-((4-ZF2=2-3- (Ea ZZo2ve)d)7tEn Ry )-3-3| =2 A]-2,3-1] 5| = 2-1H-¢1 dl-5-
A)FFERFRE Y )-4" -m EA-[1,1'-H] 9D |-3-7t2 524 (2RAHA])
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[0554]
[0555]

[0556]
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f//“TF
HN/&\/ CF,
O
oy

NH  OMe

i
i

HO

A 290 6-ZF 0 2-3'-((6-((4-ZF 0 2-3- (Eﬂ%—?giuﬂew )7hEuER Y )-3-5 42, 3-1 3| =2 -1H-¢]
d-5-2)7tEn )4 -w EA]-[1,1' -0 ]-3-7F 2222 (HA]e] 26, 9 mg, 0.013 mmol)S THF/MeOH (1:1,
2 mL) Sl &3AI7]1aL, A-2elA] NaBH, (2 mg)= Mﬂi, AZE &, 9k EFES AL dlol sFA17], 1
N HC1Z #NAstar, EtOAcE FE3Fth. &3k {7155 2% b 523 Y. FFES 50% TFA/DCM (0.25
mL) o2 Asdrk.  2A17F &, whg EFES QL st FFA7a, A4 aiu}zzw (e]&7% A 5:95
SMEVUEZ E 0.1% ETZFO 2ol EAL , 0.1% EFZFO 2o E

b Z3ke] s AFEEHE ARES] A '=((6- ((4—:;EQE—B—(EQETQEM@‘MQ)—?}
2R Y)-3-3| =FA-2,3-T] 3| =2 -1H-A -5~ ) 7t 20t R YL )4 - 5 A]-[1,1'-H] I D |-3-7t 2 524 A4
29 (1 mg, 11% 8)2 $53%ck. H MR (500 MHz, DMSO-d6) & 11.49 (s, 1H), 11.22 - 10.99 (m, 1H),
8.84 - 8.67 (m, 1H), 8.35 (br d, J=4.2 Hz, 1H), 8.22 (s, 1H), 8.05 (br d, J=5.7 Hz, 1H), 8.02 - 7.96
(m, 1H), 7.81 (br d, J=8.4 Hz, 1H), 7.56 (br t, J=9.7 Hz, 1H), 7.45 (br t, J=9.6 Hz, 1H), 7.36 (d,
J=8.7 Hz, 1H), 4.04 (s, 3H), 3.17 (br d, J=5.5 Hz, 2H), 3.00 (s, 1H), 2.76 (br d, J=5.6 Hz, 1H), 2.60

- 2.53 (m, 4H). &A1-§ LC-MS: RT = 1.76+; MS (ESI) m/z = 627.18 (HD'; HPLC +2% 98%. [ BI.
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