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oAt zt7tel shatEe dolw 249 Wil ARelA AFsAL.

FAEE A A2 A stes E3ehs viAE FQlskal PBSE AIFSAT. o]olA 1 M Ngtt ® Cat+ES X
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[0150]

[0151]

[0152]

ﬂo}t 50ul PBSE
E (AR QAxE

Elmer Envision) 57| Aol 7|
A7 SEZHE 25 pl AHAS A2 384 H}Olii*iﬂﬂ‘z EEsA= HﬂEP AT EATA AARS =
2w 7FH Promega) ZF-H 9] 7|EE Ag3ste] wlo]lm=d

zkzre] dej H7bsleitt.
FH = (Packard Instruments))E Al&3slte] s}y, &3
24 gd=ssigltt.

e
o

A H A

golEo A Fasta w7l An] <lujd @

AAE AxgA A3l wet %E‘rﬂE(LuCLite) 71

>
salgirh, HERZSEATA HolEE ALgste FAMeA HolHE Aisaan (Fane ag, AL 4

o},

ECDO %)\—E ZEH

g = & (GraphPad PRISM) (Z#|Z = A E ¢)o](GraphPad

Software), ZAgEuUols Arlel|il)S AMgshE H-AE AL Fa ALtsioit.
1. PPAREE} &4 244
__ PPAR €& A&}
E z £
=% TE r EC50 (nM)
FEHE 2a o 476.50 1.00
i o Lt
cl
BFEHE 2b . X/ 426.93 7.80
.. o Me
FEE 2¢ - 458.54 3.70
e ) o i Me
BEE 24 T « 460.41 0.10
HO™ < ] Me
F.CO.
BE 2e . g 474 47 0.20
HO™ Y - ) w
FHgE of L e 406.52 2430
HO , 0. ’ ' Me
BFEHE 2 S » 41048 39.00
HO M 0. ; Me
i
BIEE 2h T 492.50 3.50
o] \
> ¢l
[~]
BeE 2i e 458.95 18.80
T L
@ T
FE 5 e 444.93 0.80
O Me i
HO™ O_ ) Me
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s==4

a,. (C]
B 0
® <3
<X = © 2
* = o (= o (= = = = o~ = (3 £ &
o D v ey N = . = = «
.mW m No3 o o M o = = B M s ﬂﬂ W “
¢ =
" =
2 <
z B
N A
Ll I Z 7 2 Z # a 3 2 = ®OZ
X 0 0 < — I e 2 3 o g n g
o~ vy [N} O <t on o~ \O \O gt <
ap < < =+ ¥ < < < ~ ~ N i N
z.._ W o. Q Muw Q o o. Q Z..— w J
- . - 2 g 2 "
o= ¢ 0= o= e o Oﬂu,
o e 2 e 2 2 i
~ N
P S I (R AN -~ 5 | &
oy Y y Ny Ny el i i !
2 g * » e ﬁ . *a = = B 2 0%
S % ¥ | B w # ﬁ, a N < s
= T

[0153]

[0154]

PPAR 6 o] o

S48 94 2

PPARS o] &

e

4 3}

il

[0155]

sho] She hERG A2 vpepdn

T} B

A4l 1b

[0156]

°kEat (PK) =84 (1.V.)

[0157]

Ao

o) ANE oJe] PPARS

2

X
L

T2 (D1 whg-220f A €]

B A A of o A

[0158]

Hl

B

il
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SES06 10-2667385

i

Fai=, 87 A58 ke 2ol 1 mg/kg (i.v.) o2 (D1 vhg-2ol| 7] 7

S 3 mg/kg (i.v.)o= Fd AL A9
WAoo Tolstgitt,

[¢]

LV. (1 mg/kg
w LV. (1 mg/kg &%)
4%)
gﬂ:w»ﬂ _ S )

. T e |CL He Er e | CL
= (mL/l"ﬁ:/ CcL (mL/l']‘f
we CL | ke) /kg)

2a p—

S . E;) e 185
2b
g 22 . B
a4
o o wo .
2¢ *3 73 D % - 270
2" 4wz
e [SURNE EEERE
= =T 25 o N\% _ N
SN ¢ ooy | B8E T
"° 3%

2e o p—

Oy HEE | 0 % e 185
| N\% J.k/\/\/ e

[0159]

— 24 -



[0160]

S=S06 10-2667385

LV. (1 mg/kg
‘ LV. (1 mgkg %)
€3
@w M gz
Ws T =2 CL =0 = o CL
-0 (mL/3-/ CL (mL/%
w12 CL | kg) /kg)
7 =
* T
2h e ]
- | 25 25 - —
BUVS
2i N
S
2 N
= | B 38 - -
2k
/H\/W\/\/ N:% 1;\}—% ’ B ) )
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S=50ol 10-2667385

LV. (1 mg/kg g
LV. (1 mg/kg &%)
%)
26 Wi
3 Tz e [CL Fo EE U2 |CL
jz 253 (mL/%/ CL (mL/
o CL | k) /kg)
. ‘*q
o
;> v 85 - =
2n N - g v
N, N
A 2, | derg= q
% g 62 . » o
)Ok/’\/\/o Yo HOJ\/\/\,O. f Me é/g% T

0
lo

20

21) e
\)

[0161]

[0162] %3 mg/kg i.v. &%

[0163] e EE W SFEod s (L) #E vhg2olA 7F dfof dis] Barg gk (CL= 85 mL/&/kg)oll 71Z3ke] i
Ak, W L e Lng/ke EE 3 mg/kg §%) Fol F -1 vhrolA ) BB iy ok x
LR RE $£5%9Y. Edo| #x=2 ¥ 3td &3 [Boxenbaum H. (1980) Interspecies variation in
liver weight, hepatic blood flow and antipyrine intrinsic clearance in extrapolation of
Benzodiazepines and phenytoin. J. Pharmacokinet Biopharm 8: 165-176]& ZF=3%+c}.

[0164] 2 o] F3tES 19 74zt vlal shebEe] vlE| vigEAd o 229, JidE =F H/5Ee i
| wg] 54 et

[0165] 2AA 4 2

[0166] StE AAGE Y 3 Az

[0167] oo
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[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0175]
[0176]
[0177]
[0178]
[0179]
[0180]
[0181]
[0182]
[0183]

[0184]

[0185]
[0186]
[0187]
[0188]
[0189]
[0190]
[0191]
[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]

[0202]

Me
Et
nPr
iPr
cPr
nBu
iBu
tBu
Boc
Ac
Ph
Tf
Ts
DIAD
EDCI
HOBt
HATU

o]
HBTU

NBS

DIPEA
mCPBA
EIY Alek
DCM

DME

DMF

DMF .DMA N,N-t] =]

DMSO
TFA
THF
MW
aq
M
RT
TLC

HPLC

S550ol 10-2667385

!

tert-4-¢

tert-F A7 2R Y

obAl g

#d

Eg ozt

Mg dEx

tol X2y olxr]7t2 Bl
3-(3-tulgoeln =z 23 )-1-o| &7t 2 K r] o] v =

1-3| =AMl R EolE

1-(H] (g goln )W el ]-1H-1,2,3-Eg|o}Z 2 [4,5-b T Bt F 3-SA= XNZFEoz

N NN NN -E B E-0-(IH- M2 E el o} E-1-0) $-2F A EFQREsd0E
N-B 2R EAlolu =
EREA-EE =L
m-Z 22 S A2 A
3,3-TuE-1-(Ea Z2 0 2ue)-1,2-HZolo] 2 =&
2z 2me
] W] -] of &
N N-T e 3 Fon] =
EEolm=E g oM g
OuEsZIAs
EPZF 0 ZolEA
HEZczFd

nlo] Az Yol B ZA}

uZ g 2nlE g9

7% AA ARvhE1e]
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[0203]
[0204]
[0205]

[0206]

[0207]

[0208]
[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]

[0216]

[0219]

MPLC
LCMS
EST+

ESI-

dd
br

m

A Ao -2a:

SRR IEERAEEE
SR IEELEER R

A7 o] 3} YA B=

=]
RuN

F24

S=S06 10-2667385

(R)-3-HE-6-(2-((5-ME-2-(4-(EFEF 25 ) s d)-1H-o|n|thE-1-) v D) # =5 A AL (3heh= 2a)

o 34

d Me O
2 A~ AN
OHC R)
OEt ©A-4

_28_




[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

S=50ol 10-2667385

(o}
COOH /@AN N b :> c
o o~ X
F3CO A7 Fco - Ve @A-9

FSCOQ?N) @\F
é e

@A-10 )‘K/\/\/ ﬁ ‘&ﬂl "

F3CO,

N

p

=

ARna

5L 37 T vte FekadelA, (R)-F (150.0 g, 986.84 mmol)S -30TellA 3AIZF F<F HCL 7|42
ettt W E9EE AYEIbed vy FHE & EEES A2 12243 S AAARG. &9
< NaOH 8- (4N, 3L)e= Ag|shaL *ﬁhugﬁ<%*wﬂﬁf$%éuﬂﬂ5%}ﬂ%ﬂﬁﬂ.%Hﬂ%%
E 000 mL)& 3]Maka teld ofHZ (3 x 1000 mL) = A3

s394
=3
-

o

E (1

ﬁq.éﬁ:%%%%Hmiéhﬁvwli(ﬁ4 tog oHZ (3 x 1000 mL) &

T NagS0, “gellA] Az 71a 78t sholl s5A1A A4 shteE (125 g, 74.8%)<
MR (300 Mz, DMSO-dg): & 12.01 (s, 1H), 5.07 (t, J = 6.9 Hz, 1H), 2.22 (dd, J = 15.0, 6.0 Hz, 1),
2.03-1.78 (m, 4H), 1.64 (s, 3H), 1.56 (s, 3H), 1.36-1.17 (m, 2H), 0.88 (d, J = 6.6 Hz, 3H).
@A-2: 9" (R)-3,7-tHE & E-6-0 00| EQ] FHA:

Me Me O
Me)\/\/'\/koa

5L &2 vy ZEk2=F0A, DNF (1000 mlL) & (R)-3,7-td€S£E-6-<14F (100.0 g, 587.41 mmol) Z KyCO;

(243.59 g, 1762.23 muol) ] #E NS AZeA] old HEulo]= (95.94 g, 881.12 mmol) 2 HZ33Ath. ¥H&
e Aol 243t EoF ksl wkgo] ¢hm Al (TLCel| ofs) ®=UEHER), ws =< = (1000
m) = SAsta Hed oH2 (3 x 1000 nL) 2 FZ8kvh. @3 77 FEES 55 NaS0, oM AdxA7]
AL 7kt shell FEAIA BA SHEHE (101.1 g (86.7%)) < 533t

I NMR (300 MHz, CDCl3): & 5.08 (t, J =6.9 Hz, 1H), 4.12 (q, J = 7.2 Hz, 2H), 2.29 (dd, J = 14.7, 6.0

Hz, 1), 2.12-2.05 (m, 1H), 1.99-1.94 (m, 3H), 1.66 (s, 3H), 1.58 (s, 3H), 1.39-1.16 (m, 2H), 1.24 (t,
J=6.9Hz, 3H), 0.93 (d, J = 6.6 Hz, 3H).
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[0230]

[0231]
[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

SS=50dl 10-2667385

A-3: ol"l (3R)-5-(3,3-H W e A eh-2-¢ )-3-w| D FE} ol o] E] 31

Me Me O
M /ly\)\)l\oa
o

tole JE= (1 L) F g (R)-3,7-fHELE-6-o|oo]E (100.0 g,
olHl2 (1 L) % 65% mCPBA (267.51 g, 1.01 mol)e] &ML -30°Col|A 27181

5 L 5 vtg Zgkado) A,

| g
S 0CE 7Fstal 593 2= 6417 ok mikak $ 0-3TColA 2A) (~ 14
o} ol

504.51 mmol)2] &N Tjo

o A gmEw, B3
AR AAAZ. wrge] $m F (1L0e] ols) BUEEE), W EFEe teld dH= (1 D 48
IN NaOH (2 x 1 D)ol olo] % (1 D2 AHSh, #7] 5 5= AHSL, T4 Naso, Fol A A%

1L
I 73 ol sFAA EA IE (99.5 g, 92.0%) S F53IA ).

' NMR (300 MHz, CDCl3): & 4.12 (q, J = 7.2 Hz, 2H), 2.69 (t, J = 5.4 Hz, 1H), 2.30 (dd, J = 8.7, 1.5

Hz 1H), 2.17-2.09 (m, 1H), 2.04-1.97 (m, 1H), 1.55-1.42 (m, 4H), 1.30 (s, 3H), 1.27 (s, 3H), 1.25 (t,
J=7.2Hz, 3H), 0.95 (d, J = 6.6 Hz, 3H).

W40 oY ()39 E-6-% A Ao o] £

st
oX

Me O
OHC/\)\)]\OEt

5 L 5T vtg ZeladolA, 1,4-834F (1 L) F o’ (3R)-5-(3,3-vud A #-2-U)-3-v & F g} o o] E
(99.0 g, 462.07 mmol)9] &HE A2o|x & (1L) 5 NalO, (296.49 g, 1.386 mol)e] &Aooz 22]3}t}.
Hhe EFEES TUT 2504 1241 SF aksielth. wkge] ¢® Al (TLCA 93] ZUHHH), F7] 42
Aglo] E(Celite) HEF E3 oJFstn FAES EtOAc (3 x 1 L)E FF3}Ut. ’c‘%@ 7] FEES
AR AFHTAL T4 NapS0y AolA AZAAT. &98 748k sl sH5AA A FTE (79.56 g, 99.3%) S

539,

01'

m{u

I NIR (300 MHz, CDCl3): & 9.79 (s, 1H), 4.11 (g, J = 7.2 Hz, 2H), 2.48-2.43 (m, 2H), 2.27 (dd, J =

15, 6.6 Hz, 1H), 2.17-2.10 (m, 1H), 2.02-1.96 (m, 1H), 1.72-1.66 (m, 1H), 1.54-1.50 (m, 1H), 1.25 (t,
J=7.2Hz, 3H), 0.96 (d, J = 6.6 Hz, 3H).

Al 5
old (R)-6-3| =FA|-3-WH &} =ojo] E9] FHA:

1L < ve ZgadddA, WEE (400 nL) F oY R)-3-dE
1)e] gHs Aol NaBH, (27.75 g, 734.02 mmol) 2 A& Act. Wg ZIES A2 243F FoF wyt

sk, mkge] &m Al (TLCOl ofsf mUHHHE), vts Ed=&

g ¥ L3
mb) 2 FEsAT. &F 7] FE=S T NaS0, Adolld A=A 71aL 2t shell

I NMR (300 MHz, CDCl3): & 4.12 (g, J = 7.2 Hz, 2H), 3.64 (t, J = 6.3 Hz, 2H), 2.30 (dd, J = 14.7, 6.6

Hz, 1), 2.17-2.09 (m, 1H), 2.02-1.96 (m, 1H), 1.67-1.56 (m, 5H), 1.26 (t, J = 7.2 Hz, 3H), 0.95 (d, J
= 6.6 Hz, 3H).
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[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

SS=50dl 10-2667385

A6 ol"d (R)-6-BER-3-HEaN A oo]Eo] 34!

Me O

1L % wbet Zehsaela, DO (650 ml) & o’ (R)-6-3] =FAl-3-v]e s abiolo]E (65.0 g, 373.56
mol)e] §els AeolA PBry (101.0 g, 373.56 mol) 2 Halich. W EFZS A4 347 Bt
wRbetgith, kel ehm Al (TLCO ola) U HE), v ERHES B (500 nl) 2 3|Asta o ojH =
st 4 Na,S0, Aolld AxA 7 Th.

(3 x 500 mL)= FZeHAtt. f7] FE2=S SulE 3t skl A7
itk EA4 AAES F5Ee (57.12 g), ol& §5 wAlel F7F Al glel A A&t

A7 N-(Z 2 -2-R1-1-) A~ (B S F 2 2 S AWl =opu] = o] gHg:

o)
jsan
FsCO

500 mL S ®te ZEF2Fo A, DNF (200 ml) 5 4-(EZEZFL2ZHEADHZA (20.0 g, 97.08 mmol) H X
2IE-2-90-1-o}71 (6.44 g, 116.49 mmol)9] iyt & A FH7] sho] A-2ol|A EDCI.HCI (22.24 g,
116.49 mmol), HOBt (16.01 g, 116.49 mmol) @ Et:N (20.4 mL, 145.62 mmol) S & <+x}2 o7 xgstgct. wk

F

o BEEO Ax 5oy slo] Ao 1247+ Eob wuragich. wSe] erm Al (TLCol ol wuUEZH),
Hhe EES WWSER d¥sta uAE ARG, DAS ogsta et el AXAA FA HFE (22.0
g, 95.4%)S F53ATt

HNMR (400 MHz, DMSO-ds): & 9.08 (brs, 1H), 7.99 (d, J = 8.7 Hz, 2H), 7.48 (d, J = 8.1 Hz, 2H), 4.05-

4.03 (m, 2H), 3.14 (t, J = 2.4 Hz, 1H).

LOMS (ESIy, m/z): 244.2 ()’

SA-8: 1-2-mEA A -5-m " -2-(4-(E EF L2 S5 A]) 9 d)-1H-o| v vhEo] §A4d:
F,CO

—N
N\/e
Me

MeOQ.

500 mL AREIE3 HFBA, EFQ (150 nl) F N-(ZEZ-2-¢1-1-9)-4-(EgZF

(15.0 g, 61.73 mmol) = 2-#|EAwld o}wl (21.10 g, 154.32 mmol)e] &S A

Zn(0Tf), (2.30 g, 6.17 mmol) 2 H3dtt. W3 EFES 120CAA 1243 <t 71E 38}
&

R 9}
22 3A33 EtOAc (3 x 100 mL)2 FZ39lt).
5

Al (TLCO o8 =YEHEHE), whs TdES 7l FE=s
3} NallCO;, A2 AHTFaL F° NaS0, dolA Ax=AZE. &8s A st A7l FEE ARes

A7t A Z9 AEaEady (&8, A F 256 EtOAc)ol 98] BAlste] Al e (15.2 g, 67.8%)S
5313t

I NIR (300 MHz, DMSO-d¢): & 7.55 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 8.4 Hz, 2H), 7.28 (m, 1H), 7.05

(d, J = 8.4 Hz, 1H), 6.91-6.86 (m, 2H), 6.37 (d, J = 7.5 Hz, 1H), 5.14 (s, 2H), 3.80 (s, 3H), 2.08 (s,
3H).
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[0255]

[0256]

[0257]

[0258]
[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

S=50l 10-2667385
F NMR (300 MHz, DMSO-ds): & - 52.03.

LOMS (EST+, m/z): 363.6 (WD)
A9 2-((5-WE-2-(4-(EZ EZF L 2WEA)H L )-1l-o] 7| th&-1-d) v e ) Hl =2 34!

F5CO.

—N
2
Me

HO

500 ml S5 LIR=s Zal g A4, OE= 2 ve (300 mL)
1-(2-HEA A ) -5-H E-2-(4-(EZSF L 2 EA]) #d)-1H-o] v t}+Z (30.0 g, 82.64 mmol)e] £HS 0T
2] BBry (30.0 mL, 82.64 mmol)S & X7} Hg]3tdct. wWhe EFES A20M 2A17F FoF muksich,  wb

o ¢k7 Al (TLCOl 98 =UEHEH), ks EES 4 NallCo; o2 27143 A7 (pH ~ 9) EtOACE 5%
ATk, 7 FEES T4 NaS0, oA AxA7I 24 st 55A1A #52A4 SFE (27.1 g, H4.49S 5

sgic.

oo 2 o\

T

[e)

-

HNMR (300 MHz, DMSO-d¢): & 9.93 (s, 1H), 7.55 (d, J = 9.0 Hz, 2H), 7.39 (d, J = 8.1 Hz, 2H), 7.11-

7.06 (m, 1H), 6.91-6.82 (m, 2H), 6.70 (t, J = 6.9 Hz, 1H), 6.27 (d, J = 7.8 Hz, 1H), 5.09 (s, 2H),
2.06 (s, 3H).

“F NMR (300 MHz, DMSO-ds): & -56.76.

LOMS (ESI+, m/z): 349.3 (M+H) .
SA-10: oD (R)-3-9E-6-(2-((5-PE-2-(4-( =2 EF- 2 2ol 54 51 ) -1hi-o] W] 15 -1-21) &) 1 35.4]) el ).

SEDEECIE

F3CO

250 mL T vbe Zgk2FolA, DNF (100 mL) 5 2-((5-WE-2-(4-(EZSF L 2 W EA])Hd)-1H-°] 7|t} F-1-
d)HE)HE (10.0 g, 28.71 mmol)e wHF fMS A4 BQ|7] 3o AL0A KO'Bu (9.66 86.13 mmol) %
od (R)-6-E2E-3-ugdaAl-oo]E (20.33 g, 86.13 mmol)E A3 ct. AAH w3 %%L%& 2] -2-0]) A
2N 7F wor wwkslgitk. WL 9= Al (TLCo| 9 RUEHE), vhg 325 Wy

AHOIER FZ&3t.  #7] & 9= AFHstaL, 75 NaS0, oA HxA7]a 7

t}.
2utEadgy () &, I F 15-30% EtOAc)el &) BAlste] #A 3}

LCMS (ESI,, m/z): 505.4 (M+H) .

SA-11: (R)-3-HE-6-(2-((5-HE-2-(4-(EYEF 2| 5 ) d ) -1H-o| v thE-1-2) wl &) 7| 521 S 23R4 (5
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SES06 10-2667385

e 2a)9 A

F3CO.

[0268]
[0269] 250 mL T vleh ZetaFo A, THF (75 ml), o8 (32 ml) 2 & (32 mL) = g (R)-3-#g-6-(2-((5-1]
H-2-(4~(Eg EF o 2HEA) A ) -1H-o| 7| tE-1-) e ) A5 A AL o] E (7.5 g, 14.86 mmol)e] Wk
LA Lo Faslg|E d4stE (3,12 g, 74.33 mmol) 2 AT, S EIES AL A 1247 B
oF wukeElSItE, Hkgo] &7 A] (TLCOl o8] RUEHHA), vs TFES 7S bl 55213, 59 I+
28 EtOAcE AHsta, W42 A8t IN HC1E AHdsiA A (pH ~5). ZAES 044’5} 743t shell AzxA
A ZA FFE (5.3 g, 75.7%) < F53+9 .
[0270] HONMR (400 MHz, DMSO-ds, 80°C): & 11.70 (brs, 1H), 7.57 (d, J = 8.4 Hz, 2H). 7.32 (d, ] = 8.4 Hz,
o), 7.24 (t, J =7.2 Hz, 1), 7.01 (d, J = 8.4 Hz, 1H), 6.89 (s, 1H), 6.85 (t, J = 7.2 Hz, 1H), 6.40
(d, ] =7.2 Hz, 1), 5.16 (s, 2H), 4.02 (t, J = 6.4 Hz, 2H), 2.20 (dd, J = 14.8, 6.0 Hz, 1H), 2.11 (s,
3H), 2.06-2.00 (m, 1H), 1.90-1.88 (m, 1H), 1.75-1.71 (m, 2H), 1.48-1.45 (m, 1H), 1.33-1.29 (m, 1H),
0.91(d, J = 6.8 Hz, 3H).
[0271] “F NMR (400 MHz, DMSO-dg): & -56.80
[0272] LONMS (ESI+, m/z): 477.8 (M+H) .
[0273] HPLC: 98.19% (210 nm).
[0274] 2 A of|-2b:
[0275] (R)-6-(2-((2-(4-F 229 d)-5-HE-1H-o]| | t}Z-1-d) W & ) ¥ =5 4] ) -3-w & A2 (33HE 2b) 9] 34
Cl
—N
Y
0 Me N\X
2 M
Ho)l\/\/\/o e
[0276]
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[0277]

[0278]
[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]
[0287]

[0288]

[0289]

[0290]

S=50dl 10-2667385

o
COOH =N,
b
o e o
Cl A1 cl @A -3
Cl
d

N/ e

o Me N\/e -
HO. Me  @A-4 S _Aa~_o Me @A
EtO
cl\

=N
O Me N\%
Ho)k/\/\/o Me

GA-1: 4-FERE-N-(ZEZ-2-¢1-1-d )l Zo}u|=9] TA]:

O
s
Cl

BA BES A -2 ©A-70] 7AH AE Ao whEf 4-FZ2MEA (5.0 g, 31.94 mmol) L TR M-
2-¢l-1-o}%l (1.75 g, 31.94 mmol) o ZF¥] A3t qict.

& 4.52 g (73.0%).

I NMR (400 MHz, DMSO-ds): & 9.21 (brs, 1H), 7.85 (d, J = 8.8 Hz, 2H), 7.53 (d, J = 8.8 Hz, 2H), 4.04-

4.02 (m, 2H), 3.12 (t, J = 2.8 Hz, 1H).

LOMS (ESI+, m/z): 194.0, 196.0 (M+H) .

SA-2: 2-(4-2 22 H)-1-(2-H EA M E)-5-w P -1H-o] mvhEe] g

Cl

[0

MeO M

FA FFES A d-2a9 GA-8 71AE AF Aol wel 4-FRZ-N-(ZRZ-2-21-1-d)HlZolu = (1.0
g, 5.16 mmol) @ 2-WEA| WA o}l (1.06 g, 7.74 mmol) & EXE] FHA ST,

F4:0.81 g (51.1%).

' NR (400 MHz, CDCls): & 7.41 (d, J = 8.8 Hz, 2H), 7.30-725 (m, 3H), 6.98 (s, 1H), 6.93-6.88 (m,

2H), 6.58 (d, J = 7.2 Hz, 1H), 5.09 (s, 2H), 3.86 (s, 3H), 2.11 (s, 3H),

LCMS (ESI+, m/z): 313.1, 315.1 (M+H) .
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[0291]

[0292]
[0293]

[0294]

[0295]

[0296]

[0297]
[0298]

[0299]

[0300]

[0301]

[0302]
[0303]

[0304]

[0305]

S=53 10-2667385
GA-3: 2-((2-(4-E22Hd)-5-vE-1-olntpZ-1-d) v ) d| =9 A

Cl

—N
2
Me

HO

EA 3}EES AAd-2a9] wA-9o 7AE AY Ao ulgl 2-(4-FER 2 H)-1-(2-vEA A )-5-1 e -
1H-°]ut}E (0.8 g, 2.56 mmol)ZH-E] s},

T4 0.62 g (81.15%).
LCMS (ESI+. m/z): 299.3, 301.3 QM+ .
GA-4: olEd (R)-6-(2-((2-(4-FZZ2Hd)-5-HE-1l-o] v t}ZE-1-L) H e ) H A )-3-HE AL o o] E L] A

Cl

A 3ESs A Ao -2a9] A -100] 71 Ay H 2ol o2k
2-((2-(4-F 2239 d)-5-ve-1-o)rtZ&Z-1-d) v E) A= (0.6 g, 2.01 mmol) E o€ (R)-6-HIZE-3-vEd
AFolo]E (0.186 g, 1.48 mmol)ZH-E] A 3}9ict.

F4:0.321 g (35.1%).
LOMS (ESI+. m/z): 454.5. 456.5 (M+H) .
HA-50 (R)-6-(2-((2-(4-2 227 d)-5-vE-1l-ol v ttE&-1-d) WD) #| HA])-3-w A (3= 2b) 9

4

Cl

A sEs AdAld-2a0 @11l 71 A é el w2t ol" (R)-6-(2-((2-(4-S 2= d)-5-md-
H-ovtrE-1-)w ) # 5 A]))-3-w| & At =0 o] E (0.3 g, 0.66 mmol)ZH-E] /st A& ezt A v

o|E
ii#ilﬂ#(%ﬂ,%Mwwwﬁm%v%Hé]ﬂ A=
& 0.05 g (18%).

'H MR (400 MHz, DMSO-ds, 80C): & 7.48 (d, J = 8.4 Hz, 2H), 7.40 (d, J = 8.4 Hz, 2H), 7.24 (t, J =

7.6 Hz, 1), 7.00 (d, J = 8.4 Hz, 1H), 6.88 (s, 1H), 6.84 (t, J = 7.6 Hz, 1H), 6.51 (d, J = 7.2 Hz,
1H), 5.14 (s, 2H), 3.99 (t, J = 5.6 Hz, 2H), 2.19-2.16 (m, 1H), 2.09 (s, 3H), 2.06-2.00 (m, 1H), 1.93-
1.86 (m, 1H), 1.72-1.67 (m, 2H), 1.45-1.42 (m, 1H), 1.32-1.26 (m, 1H), 0.91 (d, J = 6.4 Hz, 3H).
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[0306]
[0307]
[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

SS90l 10-2667385

LOMS (ESI+, m/z): 427.2. 429.2 (M+H) .

HPLC: 95.84% (210 nm).

(R)-6-(2-((2-(4=(F@-2-91) 92 ~5-7 & 1fi-0] v h&-1-2) W &) 35 AD)-3- T A 41 (3HgE 20) 9] §A4:

X
e
=N,
N\/e o Me E
Me @A EtO)J\/?\/\/O Me @A-2
7/ ~O

=N
o Me N\%
HO)K/T\/\/O Me

AL olE (R)-6-(2-((2-(4-(FF&-2-d) i d)-5-w - 1-o P vhE - 1= ) Wl | 3 554 )-3-H F S Af o] o] E 9
3}

o,

N
N/

EtOJ\/\/\/ \é Me

50 mL F Wb EEkaACAM, DNF (5 ml) F 2-((2-(4-(Fs-2-9) ¥ d)-5-v - 1H-o| v th&-1-<) vl &) o) =
(0.2 g, 0.60 mmol) (2] Alzel] hat daf= o Fxe ¥3E v &9 HF 62/061,483 7HA1H ] 3l
)9 wHt gaS AL K9] o] A4 K.C0; (0.25 g, 1.81 mmol) 2 o€ (R)-6-HEZE-3-md A}y
oo]E (0.42 g, 1.81 mmol)E A3}t AAH & E3ES

= WS90l 60CE 1247 B¢t 7ldE . wk

e
E S B HES
S99 97 Al (TLCY 93] EYEHE), s 2AES Wusz AAsta o oA HelE (25 nL X 3)2 F&
gtk §7] FEES Q5 AFHeta, T4 NasSo, Aol AxA7II 78 stell HFH AT

_"’:
AFES Ast A 7y aEckEadgy] (e 82, Sk F 15-30% EtOac)dl ols gAlstel wAl 83E
(0.181 g, 61.2%6)S 534}

By
i,
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[0316]

[0317]

[0318]
[0319]

[0320]

[0321]

[0322]

[0323]
[0324]

[0325]

[0326]

LOMS (ESI+, m/z): 487.3 (M+H) .

S@A-20 (R)-6-(2-((2-(4-(F&-2-L) ¥ d)-5-m & -1H-o v thE-1-D) W &) 3| 54 )-3-w D &t (8HgtE 2c¢)

o] A

FA ATES AAd-2a9 dA-110] N1A"Y 2F @Al et old (R)-6-(2-((2-(4-(FH-2-2)dd)-5-vd
-1H-olu|tE-1-) W e) 54 )-3-m H &AL o o] E (0.180 g, 0.37 mmol) &HE] etz AA| HPLC [Fuh
(250 mm x 21.20 mm, 5 p); F%: 18.0 ml/¥&; °l&4: A/B = & T 0.1% TFA/MeCN; T/%B = 0/20, 2/20/
8/70]°l ol3) A5t

T4 0.04g (23.6%).

H NMR (400 MHz, DMSO-ds, 80C): & 7.68 (d, J = 8.8 Hz, 2H), 7.65 (s, 1H), 7.50 (d, J = 8.8 Hz,

2H),7.24 (t, J = 8.0 Hz 1H), 7.02 (d, J = 8.0 Hz, 1H), 6.90-6.84 (m, 3H), 6.57-6.56 (m, 1H), 6.48 (d,
J =8.4 Hz, 1H), 5.18 (s, 2H), 4.02 (d, J = 6.0 Hz, 2H), 2.19-2.15 (m, 1H), 2.10 (s, 3H), 2.04-1.98
(m, 1H), 1.91-1.86 (m, 1H), 1.72-1.70 (m, 2H), 1.47-1.42 (m, 1H), 1.31-1.29 (m, 1H), 0.89 (d, J = 6.8
Hz, 3H).

LOMS (ESI+, m/z): 459.2 () .

HPLC: 97.50% (210 mm).

A Ao -2d:

(R)-3-He-6-(2-((5-WE-2-(4-(EZ EF22Wd) 7 d)-1H-o | t}Z-1-d) H &) sl A ) A ibat (313 2d)

73

FsC
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10-2667385

omn
J
Jm
Qﬂ

[0327] Ll
FaC
o
NN ——— N/
FiC @Al g ©A-2 oo L e
FsC FsC

HOJ\/?\/\/O Me
[0328]
[0329] A1 N-(ZRZ-2-21-1-U)4-(EYEZF e ade)w=oln =9 &A4:
0
s
FsC

[0330]

[0331] 500 mL S vler ZgbAFo A, DMIF (200 nl) & 4-(EgZF o 2dgd)wlxAr (10 g, 52.63 mmol) @ E &2 I-
2-¢1-1-o}%l (3.47 g, 63.15 mmol)e] WHF LML A By o] LA EDCI.HCI (20.09 g, 105.2
mmol), HOBt (14.2 g, 105.2 mmol) @ Et,N (14.6 mL, 105.2 mmol) .8 a2 o2 A gstgrt. g E3&
S A ®B97] st ARolA 12417 &9k wnksklr. whge] ks Al (TLCO o8 EUEPEE), wks &3t
BS WYdsR g4sa mAE HAAAL.  2AE oStz @At skl AxAA EA SEE (8.42 g,
70.5%)= TSkt

[0332] H ONMR (300 MHz, CDCls): & 7.90 (d. J = 8.1 Hz, 2H), 7.71 (d, J = 8.8 Hz, 2H), 6.47 (brs, 1H), 4.28-
4.62 (m, 2H), 3.12 (t, J = 2.4 Hz, 1H).

[0333] LOMS (ESI+, m/z): 228.2 (MHD .

[0334] GA-2: 1-(2-wEA N A)-5-HE-2-(4-(EF ZF e =2de)Hd)-1H-o| 7| t}Z9] A :

FiC
_N
Y
MeO. Me

[0335]

[0336] 500 mL AEE7E3 ¥-s FHOA, EF<l (150 nl) T N-(Z2X-2-21-1-¥)-4-(EZZF L2 v g )l =o}u]
= (13.3 g, 58.59 mmol) @ 2-w|EA]wlA o}l (12.0 g, 87.84 mmol)e] |ME AL H7] dlo] AL0A
n(0Tf), (6.67 g, 17.5 mmol) 2 A Z3}H . REg EFES 110TolA 12412 &<k 7Fdsict. g =i
Al (TLCo o8 ZUEHHE), vk E3E5S 22 34sa EtOAc (3 x 100 mL)E FE319d. &3 7] &



[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]
[0346]

[0347]

[0348]

BE X3 NaHO0,, B5R AN F5 NasO, JoNA ARG, FAg Y Sl FHA WL $5E AH
TS At A Z§ IEatEaYe (&8, A 5 25% Et0Ac)oll o3 AAste Al F3E (17.3 g, 85.3
#g S-SR,

I NMR (400 MHz, CDCl3): & 7.59-7.54 (m, 4H), 7.30-7.23 (m, 1H), 7.00 (s, 1H), 6.91-6.86 (m, 2H), 6.57
(d, J =7.2 Hz, 1H), 5.11 (s, 2H), 3.84 (s, 3H), 2.11 (s, 3H).

LOMS (ESI+, m/z): 347.3 (M+H) .
GA-3: 2-((5-WE-2-(4-(EgEF2de)dd)-1H-o| v t&-1-d) e ) dl =9 T4

F3C

=N
@
Me

HO

500 mL T BFeF ZEkaFo A, DOM (150 mL) & 1-(2-w|EAHA)-5-FE-2-(4-(E
olu|t}E (17.3 g, 49.94 mmol)] £NS 0ColA BBrs (1.0 M, 90.0 mL)2o.Z 27} A

Aol 447 Beb wwalnh. Whgel $hm A (TC] o8] BUHRR), W EFEL FA NalC0,0E
2714984713 (ol ~ 9) EtOAc (3 x 500 ml)® FESATH. @& §7] FFRL T4 NaS0, 4ol
3 -

aL st kel #5417 A e (19.2 g, = 2d)&

I NIR (400 MHz, DMSO-dg): & 9.99 (s, 1H), 7.88 (d, J = 8.4 Hz, 2H), 7.77 (d, J = 8.4 Hz, 2H), 7.33
(s, 1), 7.14-7.10 (m, 1H), 6.83 (d, J = 8.0 Hz, 1H), 6.74-6.70 (m, 1H), 6.55 (d, J = 6.8 Hz, 1H),
5.21 (s, 2H), 2.16 (s, 3H).

LOMS (EST+, m/z): 333.3 (M+H) .

S7-41 olE (R)-3-E-6-(2- (G- -2~ (4-(E FF 0 2o &) d)-1H-0] 7] thE-1-2) W D) 3] 3541 ) S o]
o= F4:

FsC

250 mL 52 =1 ZapaFol A, DMF (100 mL)

2-((5-HE-2-(4-(Exq) ZF ¢ 2de)dd)-1H-o| v t}E&-1-d)d &) HE (4.0 g, 12.0 mmol)e] Wyl gL
2 2907 sol] Aol KOBu (4.03 g, 36.1 mmol) 2 o]E (R)-6-H 2R -3-m&da) X0 E (8.52 g, 36.10
mol) & A3t AAR WS EIES ALoA 1247F B wuksldtk.  wkse] 98 Al (TLCOl 98
EUHYR), vhs EES Wys2 A8kl Et0Ac (3 x 100 nL) 2 FE3k. &3k #
AAEEAL, 4 NapS0, el Al AxA71aL 2 stell sHARAT. 5% AFes A7t 2 24 a=2ZvEa

] () g, A F 15-30% EtOAc)oll o3 AAste] FAl 3FE (3.31 g, 56.3%)S F531% ).

L ofN

LOMS (ESI+, m/z): 489.3 (M+H) .

SA-50 (R)-3-mE-6-(2-((5-FlE-2-(4-(E EF 2 &) g d)-1H-o|n|tE-1-) vl &) s =5 A 34t (3t
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[0349]
[0350]

[0351]

[0352]

[0353]
[0354]
[0355]
[0356]
[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]
[0364]
[0365]

[0366]

S=506l 10-2667385
= 2d)°] ¢4

FsC.

250 mL Tt vte FEF~FolA, THF (30 mL), ol&& (10 mL) ¥ & (10 mL) Z ¥ (R)-3-wWe-6-(2-((5-1
E-2-(4-(EgEF 2 E)dd)-1l-o| v tE&-1-d) v ) #l 5 A ) A= o] E (3.3 g, 6.75 mmol)2] n¥E &
& A2oA FAkEE d4EE (1.42 g, 33.8 mol)E Atk wEE EES A2dA] 12413 59
wakedch. Wkgo] &8 Al (TLCOl o8] RUHHEE), vhs EdES 4y sholl s3AAY. 58 AFES
EtOAc® AHeta, Woa sAstal IN HC12 AHISAI AT (pH ~5). 5% 1AE ofdstar 7% stell Az
AlA FA 3FE (1.12 g, 36.0%)S F58HdTh.

'H NMR (400 MHz, DMSO-dg): & 12.00 (brs, 1H), 7.71 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H),

7.26-7.21 (m, 1H), 7.01 (d, J = 8.4 Hz, 1H), 6.93 (s, 1H), 6.86-6.83 (m, 1H), 6.38 (d, J = 6.8 Hz,
1H), 5.16 (s, 2H), 3.98 (t, J = 6.0 Hz, 2H), 2.19-2.14 (m, 1H), 2.08 (s, 3H), 1.99-1.93 (m, 1H), 1.84-
1.76 (m, 1H), 1.67-1.65 (m, 2H), 1.45-1.42 (m, 1H), 1.28-1.18 (m, 1H), 0.83 (d, J = 6.4 Hz, 3H)

“F NIR (400 MHz, DMSO-dg): & -56.4

LOMS (ESI+, m/z): 460.8 (M)

HPLC: 98.89% (210 mm).

ggAd 2 s 2de A9 Ax

s}7) A ulel Zo], s dee 3gtE 2d7) Aeld AAs Aoy dAE 4 Y.

3etE 2d FEf B

Lo

2 25CoA oA =, 25ToA &,
25ColA E/MErS, = 25Tl dets Fo 33E 245 &ggslgtozn =539,

dE 2d9] AlaF FEH CE 50TolA oMHEUER, 4ToA E/MEUEY, B 4ToA 2-vHdHEgGs| =2
Fib ol shghe 2dE EdYsie s 5l

shetE 2de] A9t FH DE 50ToAA AE23d dd oHZ, 25TAdA EF4d Fofl FE 2dE &8lg3ste
24, 9 fIFE2vgog e =9 442 RE 559},

o

e 2d EH E
EET

shetE 249 svjedolE o FH 19 Ax

B E 3tgte 248 25CoA Mge Fo shehe 2de Sdeatgdosn s5383lt.

50 mL Hlo]Leol A 883.2 mge] FFE 2dE 35 mL WIS Fol &AHTE.  ololA, H,S0, (1920 pL, HO0 5
W, 1 23H)E AL, SulE N, b SHHEE st SEHEW, 2-2238 (18 mL)S YY)

olold =z mubetgith. wo]ote wl)

S 2 50T Rk EEo]E Aol 1A17E E¢k fAIA7]aL, o] oA
£ 25C= AshA7laL, o714 19 st wweigit. 19 &, aAlE Aw

st ojzstar 7]
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[0367]

[0368]
[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]
[0376]

[0377]
[0378]

SE=506 10-2667385

I NIR (400 MHz, DMSO-d¢): & 7.85 (d, J = 8.4 Hz, 2H), 7.74 (d, J = 8.4 Hz, 2H), 7.36 (s, 1H), 7.27

(t, J =8.4 Hz, 1H), 7.02 (d, J = 8.4 Hz, 1H), 6.85 (t, J = 7.6 Hz, 1H), 6.62 (d, J = 7.2 Hz, 1H),
5.26 (s, 2H), 3.96 (t, J = 6.0 Hz, 2H), 2.21-2.16 (m, 4H), 1.96 (dd, J = 8.0, 15.2 Hz, 1H), 1.83-1.80
(m, 1H), 1.67-1.59 (m, 2H), 1.35-1.31 (m, 1H), 1.28-1.18 (m, 1H), 0.85 (d, J = 6.4 Hz, 3H).

i

% ~dAEZ (ESI) m/e 461.2.
A AAER] T C 58.93%; H 5.54%; N 5.50%; S 3.15. #2X]: C 58.30%; H 5.36%; N 5.42%; S 3.47.

b o] wel 2-Z2 g (18 mL) Al

rj(g
B
i

shebe 2de] dviedelE 9 HH 1s E=3 A7
|2 o EYE™Y (18 mL)& AHESte] 53130t

shebE 249 dvjedolE o FH 29 Ax

r
z
)
L
_ﬂ
ol
e
o,

WeF 00 WA 110 mgel SEHE 2de] S&dolE Pl 19 APehd 4 nl EuA o] wlolerR $7]3 o]olA]
0.8 nLel WEbe 9 A7) wwk o) SATH wlolde WEem 25T A4E L% Aojd it Teoe
Aol SIAAIZIAL 500 rpmol A 1590 <k wbslgnh, o] AWowRE H3E 2do] dnEdolE e 2% I

XRPDel &l 573 s}ahait.

=
deE A dees FEslaL, 53,

(B)-4-v&-6-(2-((5-E-2-(4-(EF ZF L2 W EA]) #d)-1H-o] vt} Z-1-d) W &) | A ) A -4~ AL (855
2e)e] 34

F5CO.
Y/N
N/
O
O Me
HOW
Me
WA
F,CO. F4CO.

(o]
Me -1 M ©A-2
HO @A oo Wo e
Me

A1 ol (B)-d4-vE-6-(2-((5-P Y -2-(4-(E 2] ZF-Q 2| B A 7 )-1H-o0] 1] T} 5 1-21 )] &) ) 35 4] ) 8 -
4ol ol o] £ 2] T4
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[0379]
[0380]

[0381]

[0382]

[0383]

[0384]
[0385]

[0386]

[0387]

[0388]

[0389]
[0390]

[0391]

[0392]

S=S06 10-2667385

EA =S AAld-2ce T@A-19 7IAE AF Ao me) 2-((5-HE-2-(4-(EYEF L2 SA) #d)-1H-
olmjgpE-1-d)de)FAE (0.3 g, 0.86 mmol) % WE (E)-6-EZEA-wHE x40 = o]E (0.57 g, 2.58
mmol) (2] A|Zol] Widh Axf= HEo] Hxz Xgd vj= &Y WME 62/061,48390 MAIE S &) 2HE g
o=

T8 0.180 g.

LOMS (EST+, m/z): 489.4 (WHD) .

2
2

A2 (B) -4~ D -6-(2- (5D -2-(4-(E 2 557 0 2o B4 )3 d)- 1i-o] v 512 ) i & ) o] 25 4] ) &l 24—
(g 2009 T4

F4CO.

FA BATES Ard-2a9 @A-110] ZAE AF dajo] wet wd (F)-4-Wd-6-(2-((5-mE-2-(4-(Eg ZF
S RWEAN L) -1H-0 1 JE-1-A) v e #| A )&l A -4-of| ;=0 o] E (0.18 g, 0.36 mmol) ZH-E] A5},

' NIR (400 MHz, DMSO-d¢): & 7.69 (d, J = 8.8 Hz, 2H), 7.49 (d, J = 8.4 Hz, 2H), 7.44 (s, 1H), 7.26

(t, J =7.6 Hz, 1H), 7.01 (d, J = 8.0 Hz, 1H), 6.83 (t, J = 7.2 Hz, 1H), 6.72 (d, J = 6.8 Hz, 1H),
5.33-5.28 (m, 3H), 4.52 (d, J = 6.4 Hz, 2H), 2.34-2.27 (m, 4H), 2.22 (s, 3H), 1.66 (s, 3H).

“F NMR (400 MHz, DMSO-dg): & -56.77

LOMS (ESLy, m/z): 475.3 ()"

HPLC: 95.75% (210 nm).

(R)-3-# " -6-(2-((5-ME-2-(p-& = )-1H-olMTE-1-) =) ol =5 A At (Shh= 2f)9] &4

Me
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[0393]

[0394]
[0395]

[0396]
[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

oin
J
Jm
Qﬂ

10-2667385

| Me Me
W/,N W/,N Y,N
NS 2 N/ b N/ c
MeO f Me @A MeO f Me A2 HO E Me @A-3
Me Me
7/,N Y,N

WAL 1-(2- 5 A A5 -2~ (p-B2)-1H-o] vt o] G

_N
N/
Me

50 mL AEEIISE HES FEHoA, 2-(4-ofo] L =Hd)-1-(2-H| EA] lg)—5—uﬂ%—m—o1ﬂ] = (0.4 g, 0.99
mmol) H wlE€ HEAF (0.088 g, 1.48 mmol)S AL EE7] 3lo A20A 7|8 EF4 (10 mL) o &34
Att. Pd(0Ac), (0.011 g, 0.049 mmol), EZFAZF2ZANA L A3 (0.027g, 0.09 mmol) 2L K;P0, (0.63 g, 2.97

mol)E A2 E917] stell A7) &l Hrhepgieh. AdE %ﬁ%%% 15—1?_— Fe ot VAlE HAske] @7
ahil, W EFEE Wgol gud wrkx (ICel o RUEHwE) 0T L. W EFES AL
o YAz, YR 3A4ska " opAElo]E (30 ul x 3= 1216}"”?} F3 f77] FEES A= A
AL, T NaS0, ol A :1=A17]1a 3t shell $FA1A #A 3198 (0.26 g, 89.9%) S 5330t

I NIR (400 MHz, CDCl3): & 7.37 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 7.8 Hz, 1H), 7.14 (d, J = 8.4 Hz,

2H), 6.97 (s, 1H), 6.91(d, J = 8.1 Hz, 2H), 6.62 (d, J = 7.2 Hz, 1H), 5.12 (s, 2H), 3.84 (s, 3H), 2.34
(s, 3H), 2.10 (s, 3H).

A2 2-((5-vE-2-(p-F & )-1-o| | thE-1-e)ve) Hl= o] A4

Me

—N
2
Me

HO

FA FFES AAd-2a9] @A-9o VD A3 Al gt 1-(2-wWEA WA )-5-HE-2-(p-EF)-1H-°o] vt}
.25 g, 0.85 mmol) Z5-E] FA&itt.
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[0403] LOMS (ESI+, m/z): 279.3 QMHD .
[0404] GA-3: ole (R)-3-wE-6-(2-((5-W¥-2-(p-&Z)-1H-°] 1| JZ&-1-L ) v D) H 5 A] ) A} ol o] E9] 31
Me

=N

N/

O Me \8
Me

Eto)j\/\/\/o

[0405]
[0406] EA BFHES AAd-2co] A1 7" Ay HApe] wpet 2-((5-wE-2-(p-EE)-1H-°o] v gE-1-L)HE)
A= (0.23 g, 0.83 mmol) % A& (R)-6-H2RE-3-mdaA}=o|o]E (0.392 g, 1.65 mmol)ZH-E A3},

[0407] S8 0.21 g (58.4%).

[0408] LOMS (ESI+, m/z): 436.5 QWD .

[0409] A4 (R)-3-ME-6-(2-((5-WEe-2-(p-EZ)-1H-o| v t}Z&-1-d) w &) A=A Axkat (8H5HE 2f)9] A4

Me
_N
Y/
O Me N\e
: M
HO)J\/\/\/O €

[0410]

[0411] HA BHES AAJd-2a9] ©A-110] 71AE Ag dxajol] upet old (R)-3-HE-6-(2-((5-HE-2-(p-F&)-1l-
olm|ttE-1-) W E) H5 A AL o] E (0.2 g, 0.46 mmol)ZHE] A8t AA-& HPLC [F4} C18 (21.2 mm
X 250mm, Sum); FreF: 18 mL/E; o]k A/B = B F 0.1% TFA/MeCN; T/%B = 0/30, 2/40/ 8/801¢l <J&l A A
ST,

[0412] F4:0.029 g (15.5%).

[0413] HONMR (400 Mz, DMSO-ds, 80°C): & 7.34 (d, J = 8.0 Hz, 2H), 7.25-7.22 (m, 1H), 7.16 (d, J = 8.0 Hz,
2H), 7.00 (d, J = 8.0 Hz, 1H), 6.87-6.84 (m, 2H), 6.48 (brs, 1), 5.13 (s, 2H), 4.04 (t, J = 6.4 Hz,
2H), 2.30 (s, 3H), 2.14-2.13 (m, 1H), 2.07 (s, 3H), 2.05-1.99 (m, 1H), 1.91-1.86 (m, 1H), 1.71-1.69
(m, 2H), 1.48-1.40 (m, 1H), 1.35-1.23 (m, 1H), 0.91 (d, J = 8.0 Hz, 3H).

[0414] LOMS (ESI+, m/z): 407.1 (M+H) .

[0415] HPLC: 99.28% (210 nm).

[0416] 2 A of|-2g:

[0417] (R)-6-(2-((2-(4-ZF o 29 d)-5-v&-1H-o|n|t}Z-1-2) W &) H| 354 )-3-m D k2L (FFE 2g) 9] A

F
_N
J
O Me N\e
2 M
Ho)l\/\/\/o €
[0418]
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[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]
[0428]

[0429]

[0430]

[0431]

[0432]

S=50ol 10-2667385

0]-1-< )Wl =olu| = o] FHAJ:

a0
X
|
"
I
e
to
s
T
[H
fl
[H
w
o

EA 3ES AAd-2a9 @A-7d 71" A Azl wEf 4-ZFoRw A (5.0 g, 35.68 mmol) E OER
Z-2-2l-1-o}%l (2.35 g, 42.81 mmol) . ¥ A&},

TE:4.25 g (67.22%).
' NR (300 MHz, CDCl3): & 7.82-7.77 (m, 2H), 7.12 (t, J = 8.4 Hz, 2H), 6.21 (bs, 1H), 4.26-4.23 (m,
2H), 2.29 (¢, J = 2.8 Hz, 1H).

GA-2: 2-(4-ZF 2 23 E)-1-(2-v S A ) -5-m D -1H-o] v eh& o] 4

\

=
)

MeO.

EA BES AAd-229] @A-8d 7iAlE Ay Axfe] wE} 4-EFFLE-N-(Z2Z-2-Q-1-d)H=oeln=
(3.0 g, 16.93 mmol) % 2-v|EA WA o}ql (3.47 g, 25.39 mmol) o ZH-E FA 3T},

T8 3.51 g (69.9%).

' NMR (300 MHz, CDCly): & 7.46-7.41 (m, 2H), 7.30 (d, J = 8.1 Hz, 1H), 7.04- 6.87 (m, 5H), 6.58 (d, J

=7.2 Hz, 1H), 5.08 (s, 2H), 3.85 (s, 3H), 2.11 (s, 3H).

“F NIR (300 MHz, CDCly): & -113.0

LOMS (ESI+, m/z): 297.3 (M+H) .
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[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]
[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

SS90l 10-2667385

-3 2-((2-(4-EF 29 d)-5-vE-1l-olntE&-1-d) ) H =9 A4

F

—N
2
Me

HO

BA gFES AAld-2a2] @A-99] ZAE AY Aol wEl 2-(4-FFL2HE)-1-(2-HEA M A )-5-v e -
1H-o]"])t}& (3.5 g, 11.81 mmol)ZF-¥] aAJ3tqitt.

T 2.7 g (81.1%).
LOMS (EST+, m/z): 283.3 (WD) .

dA-4: oAl (R)-6-(2-((2-(4-EF 29 d)-5-m e -1H-ov|t}&-1-d) W &) A 5 A] )-3-v AL Leof o] E o] 3

/Ké;

HA eSS AAld-2a9] ©A-100] 71AE A7 Axfo] il 2-((2-(4-FF =2 d)-5-HE-1l-o| v t}E-1-
aHEDHE (0.6 g, 2.12 mmol) 2 o€ (R)-6-E2R-3-wealrl-ofo]E (1.51 g, 6.38 mmol)ZHE A
ST

LOMS (ESI+, m/z): 439.4 (M+H) .

SA-50 (R)-6-(2-((2-(4-FF 2239 d)-5-m e -1H-o| v thE-1-) v &) 3] =54 -3-w &2kt (8= 2g) 9 &

/Kc-)]:

ZA stEES AAd-2a8 dA-11el Z1AE AF dafel mEt old (R)-6-(2-((2-(4-FF2=29d)-5-"W4d-
-0l th&-1-) W E) H ZA] )-3-HE AL oo E (0.62 g, 1.41 mmol)ZHH FAsta A& HPLC [#H|:=w
W~ ZF1v}(Phenomenex Luna) C 18 (21.2 mm x 250 mm, 5um); F%F: 15 mL/%&; °o]54: A/B =& & 0.1%
TFA/MeCN; T/%B = 0/40, 2/40/ 8/801°1 ¢]&] A A3t}

& 0.111 g (18.9%).

'H MR (400 MHz, DMSO-ds, 80T): & 7.50-7.47 (m, 2H), 7.28-7.16 (m, 3H), 7.03 (d, J = 8.0 Hz, 1H),
6.89-6.85 (m, 2H), 6.46 (d, J = 7.2 Hz,1H), 5.14 (s, 2H), 4.03 (t, J = 5.6 Hz, 2H), 2.24-2.20 (m, 1H),
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2.11 (s, 3H), 2.08-2.03 (m, 1H), 1.95-1.90 (m, 1H), 1.80-1.67 (m, 2H), 1.50-1.42 (m, 1H), 1.38-1.28
(m, 1H), 0.93 (d, J = 6.8 Hz, 3H).

[0448] “F NMR (400 MHz, DMSO-dg): & -113.00

[0449] LCMS (ESI+, m/z): 411.4 (M) .

[0450] HPLC: 99.3% (210 nm).

[0451] 21 A] ol -2h:

[0452] 6-(2-((2-(3-FF 24~ (EgEF = a)dd)-5-HE-1l-olv|th&-1-d )W &) Hl = A )-2, 2-t] & & 24tk (3

g2 2h)o] A

F
FsC
_N
Y
o N
Me
HO)S(\/\/O
Me Me
[0453]
[0454] Flas
F
F5C.
o) @\/
COOH _N
: ”/\ ° N/ °
FsC #A1 pc @42 @43
F F MeO Me
F
F FaC
F3C.
=N d N/ e
N/ (o] e
HO. E Me @A-4 EtO)S(\/\/O Me
Me Me
F
F,;C. (
—=N
o N
HOJS(\/\/O\i Me
Me Me
[0455]
[0456] A1 3-EFQE-N(ZE2E-2-91-1-Y)4-(EEF o zd e )wl=oluj=o] 3HA]:
o}
NN
FsC
F
[0457]
[0458] EA FFES AN d-2a9 @A-70 71AE A3 Ao wt 3-ZFQoR4-(EfZFeo ezt (5.0 g,
24.03 mmol) @ ZE3x-2-¢1-1-o}9] (1.59 g, 28.84 mmol) o ZHE FAs}9Tt.
[0459] FE:4.71 g (79.7%).
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[0460]

[0461]

[0462]

[0463]

[0464]
[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]
[0472]

[0473]

[0474]

[0475]

SS=50dl 10-2667385

' NMR (400 MHz, DMSO- d¢): & 9.25 (t, J = 5.2 Hz, 1H), 7.93-7.83 (m, 3H), 4.07-4.05 (m, 2H), 3.16 (t,

J=2.4Hz, 10).

“F NMR (400 Mz, DMSO- dg): & :-115.11, —60.32

LOMS (EST+, m/z): 246.1 (M+H) .

GA-2: 2-(3-EF L 2-4-(EEF o2 e)dd)-1-(2-m S il ) -5-w| & -1H-o] m| thZo] 4

F
FsC
—N
N/
MeO Me
A =S AAld-2a9 A8 7AE A3 Ao we} 3-EFLLE2N-(ZR22-2-91-1-4)-4-(EFEF L
Zueh)dl=olu|= (2.5 g, 10.1 mmol) % 2-HEAHA o}l (2.1 g, 15.2 mmol) 22 FH A3 ).

T&: 2.3 g (61.8%).

'H NIR (400 MHz, DMSO-dg¢): & 7.78 (t, J = 7.8 Hz ,1H), 7.52 (d, J = 12.3 Hz, 1H), 7.45 (d, J = 8.4 Hz,

1), 7.30-7.24 (m, 1H), 7.04 (d, J = 7.8 Hz, 1H), 6.96 (s, 1H), 6.88-6.83 (m, 1H), 6.38 (d, J = 7.5 Hz
JAH), 5.21 (s, 2H), 3.78 (s, 3H), 2.10 (s, 3H).

F NMR(400 MHz, DMSO- dg): &: -115.36, -59.90

LOMS (EST+, m/z): 365.0 (M) .
GA-3: 2-((2-(3-FF L 2-4-(EgZEF e 2r8)vd)-5-w g -1H-o| v t}=-1-d) W e ) #59] A :

F
FsC
—N
>
HO Me
EA 3ES AA]d-2a2] ©@A-99] 7IAE AY Hajo] wfi} 2-(3-EFLEA-(EFEF ) Hd)-1-(2-
W EA WA )-5-wE-11-o|mt}E (1.0 g, 2.74 mmol) ZH¥ FAds}9Tt.

dg, (&4

&
e

LOMS (EST+, m/z): 351.2 (M+H) .
GA-4: e 6-(2-((2-(3-ZEFL2A4-(EgEF ez e)Hd)-5-HE-1l-o] 7 tg&E-1-d) e ) dl =5 4] )-2,2-t]

=<

g sAb oo £ ol g
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[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

[0486]
[0487]
[0488]

[0489]

SS90l 10-2667385

FsC

o) N‘ﬁf>
M
Eto%(\/\/o e

Me Me

EA e A d-2c9 wA-19] 714" A3 Azl wit 2-((2-(3-ZFLR-4-(EgZFeadd)dd)-
5-H g -1H-olu|t}E-1-) e #ElE (0.5 g, 1.42 mmol) ® o8 6-HER-2 2-tWgaxloo]E (1.07 g,
4.28 mmol) (o] AZd] Wzt HAxle Eo] Hx2 ¥IH v 9 HI 62/061,483°] /Ao AL ) =K
B Fdsielct.

T4 0.31 g (41.81%).

LCMS (ESI+, m/z): 520.7 (M+H) .

A5 6-(2-((2-(3-EF L 2-4-(Eg EF e 2v ) d)-5-vEd-11-ov|tZE-1-d) v &) o 5] )-2, 2-t] v & &)
AR2F (3eHE 2h) 9] $HA

F3C

FA stgtEs AAol-2a0] @110 Z1AE A dafel] whel od 6-(2-((2-(3-FF L 24-(EgEF o2
)Hd)-5-wE-1-olgE-1-) W | #H =5 A))-2, 2-H e FAxbeo o] E - (0.3 g, 0.57  nmol)ZH-F
& 3

H MR (400 MHz, DMSO-ds, 80TC): & 7.73 (t, J = 8.4 Hz, 1H), 7.49-7.45 (m, 2H),7.26 (m, J = 7.6 Hz,

1), 7.04 (d, J = 8.4 Hz, 1H), 6.96 (s, 1H), 6.86 (t, J = 7.6 Hz, 1), 6.46 (d, J = 7.2 Hz, 1H), 5.23
(s, 2H), 4.03 (t, J = 6.4 Hz, 2H), 2.14 (s, 3H), 1.71-1.67 (m, 2H), 1.53-1.49 (m, 2H), 1.41-1.36 (m,
2H),1.06 (s, 6H).

“F NNR (400 MHz, DMSO-dg): & -115.25, -59.87

LOMS (EST+, m/z): 493.3 (WD)’
HPLC: 97.62% (210 nm):

A e-21:

2
)
i
i
&
©

6-(2-((2-(4-2RZ-3-F %0 2 W) -5-v &-1H-0] 1] T} E-1-21 ) | &) -] 5 4] )-2, 2- ] v & &2

73
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[0492]
[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

[0500]

[0501]
[0502]

S=506 10-2667385

F
Cl

—N

N/

o <
o) Me

HO
Me Me
A

F
Cl Cl Cl
=N =N, =N

N\% d N\% o N\%
e
H Me %(\/\/O Me )S(\/\/O Me
4 EtO HO
o\é -4 e \é @75 e

A1 4-FRE-3-EF QR -N-(ZRZ-2-Q1-1-Y) il =olu| =] FA:

ﬂ%%% A d-2a2] @A77 71AEH AE Ao wef 4-FRE2-3-ZFEWMEA (5.0 g, 28.73 mmol)
I 2 X-2-91-1-o} (1.89 g, 34.48 mmol) S 2 Y $HAIE ).

1

NE,

& 5.2 g, (85.5%).

'H NIR (400 MHz, DMSO-d¢): & 9.09 (t, J =5.2 Hz, 1H), 7.82 (dd, J = 10.0, 0.8 Hz, 1H), 7.72-7.69 (m,

2H), 4.04-4.02 (m, 2H), 3.13 (t, J = 2.4 Hz, 1H).

“F NMR (400 MHz, DMSO-ds): & :-115.48

LOMS (ESI+, m/z): 212.0, 214.0 (D).

-2 2-(4-2RE-3-FF 229 Y)-1-2-vISAMA)-5-v - 1H-o]n|thE o] A

Cl

MeO Me

EA SFEE AAel-2a0] @A-8l ZAlE AP el me} 4-FRE-3-EFQR-N-(ZRIZ-2-91-1-2)Hl=



[0503]

[0504]

[0505]

[0506]

[0507]

[0508]
[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

S=50dl 10-2667385

olr]= (3.5 g, 16.54 mmol) F 2-w|EA|MIE o}ql (4.54 g, 33.08 mmol) . ZH-H AT},
T8 1.3 g, (23.7%).

I NR (300 MHz, CDClz): & 7.36-7.28 (m, 3H), 7.21-7.17 (m, 1H), 6.99 (brs, 1H), 6.95-6.88 (m, 2H),
6.56 (d, J =8.1Hz, 1H), 5.11 (s, 2H), 3.87 (s, 3H), 2.13 (s, 3H).

“F NMR (400 MHz, DMSO-ds): & -114.79

LCMS (ESI,, m/z): 330.7, 332.7 (M+D)'.
-3 2-((2-(4-FEE-3-ZF e 2Hd)-5-md-1H-o]n|t}Z=-1-d) e ) H =9 A

F
Cl

—N
9
Me

HO

BA 8-S AAd-2a9] ©@A-99 7|AE AE HAfo| wE} 2-(4-FR2-3-ZF 29 d)-1-(2-HEA A )-
5-wg-1H-o] " t}= (1.3 g, 3.93 mmol)EH-E A3},

& 1.1 g, (88.7%).

LCMS (ESI+, m/z): 317.0, 319.0 (M+H) .
GA-4: AgE 6-2-((2-(4-EFE2E2-3-ZF 29 d)-5-vE-1H-o|v|t}E-1-d ) H E ) H A )-2, 2-T] W & S A} 1= 0]

oo 4

Cl

—N
N/
. <
Me
Eto)g(\/\/o

Me Me

BA FFES AAd-2a9] @A-100] 71AE A Fzpel| wEf 2-((2-(4-F22-3-FF L 29 d)-5-1E-1H-9]
uohE-1-a) e HE (0.35 g, 1.11 mmol) 2 o8 -BHZR-2 o-tjddax}-oo]E (0.831 g, 3.32 mmol)

=

(9] Azl gk dabe Edo Fx2 3 w5 Y S 62/061,4830] JHAIE O] d5) =HE S
o},

FE:0.25 g, (46.3%).

LCMS (ESI+, m/z): 486.9, 488.9 (M+H) .

A5 6-(2-((2-(4-FRE2-3-ZF 0 2 d)-5-HE-11-o| v t}E-1-) W & ) A 4] )-2, 2-t] W & SN AkAL (313
2i)9] A
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Cl

(o) Me

Me Me
[0518]
[0519] ¥A 3RHES AAd-2a2 @A-1190] 71AE A Axjo] wEl A8 6-(2-((2-(4-E22-3-ZF L2 d)-5-1
g-1H-o)r|tE-1-d) W E) #H 5 4])-2, 2-T D AL o o] E (0.25 g, 0.51 mmol)ZF¥ stz A& HPLC
[Z9: Z2Z4~(Zorbax) C18 (21.2 mm x 150 mm, 5pm); %: 20 nl/¥; ©]5A: A/B = & = 0.1%
TFA/MeCN; T/%B = 0/20, 2/20, 8/701el &3] AAsIAT}.
[0520] 228 0.070 g (29.8%)
[0521] 'H NMR (400 MHz, DMSO-ds, 80C): & 12.02 (brs, 1H), 7.59 (t, J = 8.0 Hz, 1H), 7.38 (d, J = 10.8 Hz,
1), 7.28-7.24 (m, 2H), 7.05 (d, J = 8.4 Hz, 1H), 6.93 (s, 1H), 6.87 (t, J = 7.6 Hz, 1H), 6.38 (d, J =
7.6 Hz, 1), 5.15 (s, 2H), 4.02 (t, J = 6.0 Hz, 2H), 2.10 (s, 3H), 1.69-1.65 (m, 2H), 1.50-1.46 (m,
9H), 1.41-1.33 (m, 2H), 1.08 (s, 6H).
[0522] “F NMR (400 MHz, DMSO-ds): & -110.89
[0523] LCMS (ESI+. m/z): 459.2, 461.2 (M+)
[0524] HPLC: 98.95% (210 nm).
[0525] A o)-25:
[0526] (R)-6-(2-((2-(4-E2Z2-3-FF 29 d)-5-vE-1-o| v t}&-1-D) W) H ZA)-3-HE it (8EdE 25)9
T
F
Cl
_N
Y
O Me N\e
: M
HO)I\/\/\/O e
[0527]
[0528] HE-g-2
F F F
Cl\ [ Cl Cl
| —N —N
Y
N\/X a O Me N\e b O Me N\%
- JI\/_\/\/ M JJ\/-\/\/
Ho M Tema  EO © a2 MO ° e
[0529]

[0530] %ﬂﬂ:ﬂ% (R)-6-(2-((2-(4-F 2 2-3-ZF 0 23 d)-5-W g -1H-o|n|t}Z-1-L ) v & ) 7] 35 4] )-3-w & & A} 1= 0]
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[0531]
[0532]

[0533]

[0534]

[0535]

[0536]
[0537]

[0538]

[0539]

[0540]

[0541]
[0542]
[0543]

[0544]

SS90l 10-2667385

Cl

—N

N/

O Me \8
Me

FA 2L AAd-229] GA-100] 714D A& Azjo]| wral 2-((2-(4-FE2-3-Z29 25d)-5-1E&-1]]-0]
noE-1-d)dE)HE (0.350 g, 1.11 mmol) 2 o€ (R)-6-EZE-3-vEalrloo]E (0.784 g, 3.32 mmo
DEFEEH FAsksTt.

F4:0.15 g (28.6%).
LOMS (ESI+, m/z): 472.9, 474.9 (M+H) .
GA-2: (R)-6-(2-((2-(4-E22-3-FF 29 d)-5-vE-1l-o| v t}&-1-d) W& ) H A ) -3-d A2kt (813HE

2j)e] &4

Cl

FA sES AAd-2a0] GA-110 Z1AE AR dApe] whet old R)-6-(2-((2-(4-F22-3-2F L 23d)-
S e -1-ol | thE-1-) v E) Al 5 A])-3-m & FA Ao o] E (0.15 g, 0.32 mmol) ZH-H 53Tt

& 0.115 g (81.5%) .

I NR (400 MHz, DMSO-ds, 80TC): & 12.02 (brs, 1H), 7.61 (t, J = 8.0 Hz, 1H), 7.43 (d, J = 10.8 Hz,

1), 7.29-7.24 (m, 2H), 7.04 (d, J = 8.4 Hz, 1), 6.99 (s, 1H), 6.86 (t, J = 7.6 Hz, 1H), 6.43 (d, J =
7.6 Hz, 1H), 5.18 (s, 2H), 4.00 (t, J = 6.4 Hz, 2H), 2.23-2.18 (m, 1H), 2.11 (s, 3H), 2.02-1.99 (m,
1), 1.89-1.80 (m, 1H), 1.75-1.64 (m, 2H), 1.45-1.35 (m, 1H), 1.31-1.25 (m, 1H), 0.87 (d, J = 6.8 Hz,
3H).

“F NMR (400 MHz, DMSO-dg): & -115.50

LOMS (ESI+, m/z): 445.2, 447.2 (M) .

HPLC: 97.30% (210 nm).

(R)-6-(4-FF 2 Z-2-((5-WE-2-(4-(EgEF = d) i d)-1H-o|r| th&E-1-d ) vl &) 7l 54 ) -3-w| D A H4E (3}
FE 2k A
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[0547]
[0548]

[0549]
[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

10-2667385

oin
J
Jm
Qﬂ

FsC

a
/@)LH /\ N \/8 b N/ ¢
FsC A1 MeO Me @4-2 Ho\é\ Me @73
F F

GA-1 1-(5-EF e 2-2-vSA M) -5-v e -2-(4-(E EF e 2 e # d)-1-o]n| ko] A4

FsC
_N
v
MeO Me
F

A e -2a0] SA-8 ZIAE Ag AApe] we N-(ZRZ-2-Q1-1-) - (B SR RdE) W=
4.39 mmol) B 5-EFF&-2-WEA A o}7l (1.36 g, 8.79 mmol) 2 FE AT}

FA e
g, =T

o= (1.0
T8 0.901 g (56.3%).

LOMS (EST+, m/z): 365.6 (WD)
S A-2: 4-Z2FQ 2-2-((5-WE-2-(4-(EgZSF e 2vd)dd)-1H-0o|v|t}E=-1-d )W E ) H =9 3HA:

FsC
—N

0

HO Me
F
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[0557]

[0558]

[0559]

[0560]

[0561]

[0562]

[0563]

[0564]
[0565]

[0566]

[0567]

[0568]

[0569]
[0570]
[0571]

[0572]

S=50ol 10-2667385

LOMS (EST+, m/z): 350.9 (M+H) .
A3 ol (R)-6-(4-EF L Z2-((5-ND2-(4- (22 ZF 2 2ol &) d)-1i-o] v thE-1-2 ) &) 25.4] ) -

3 E S Ab ol o] = 9] A4

F3C

A }ES AN ¢l -2a2] A -100] 71 2 A 2o e}
4-ZF 2 2-2-((5-mE-2-(4-(Eg|Z2F e 2re)dd)-1l-o]vgZ&-1-)ME) == (0.3 g, 0.86 mmol) 2 9
B (R)-6-BR2E-3-HEdAloo]E (0.61 g, 2.57 mmol) ZHE A3},

T8 0.2 g (46.2%).
LOMS (EST+, m/z): 507.5 (WD) .

GA-4: (R)-6-(4-FF 2 2-2-((5-vE-2-(4-(EEF 2w d) #ld)-1H-o| v vhE-1-) vl &) 7 5 4] ) -3-m| & &
At (shehe 2k) ] 9

FA sES AAd-2a0] @A-11 71AE A Aol met old (R)-6-(4-&F 2 2-2-((5-HE-2-(4-(EF
=T zmd)dd)-1H-o v thE-1-d) d| &) #l 54 ) -3-w| & F Aol o] E (0.1 g, 0.19 mmol) ZH-¥] FHgaqltt.

& 0.06 g (63.4%).

I NMR (400 MHz, DMSO-ds): & 12.08 (brs, 1H), 7.76 (d, J = 8.0 Hz, 2H), 7.67 (d, J = 7.6 Hz, 2H), 7.08

(d, J = 8.4 Hz, 2H), 6.97 (s, 1H), 6.14 (brs, 1H), 5.18 (s, 2H), 3.97 (brs, 2H), 2.25-2.13 (m, 1H),
2.13 (s, 3H), 2.02-1.97 (m, 1H), 1.86-1.82 (m, 1H), 1.75-1.62 (m, 2H), 1.45-1.35 (m, 1H), 1.29-1.19
(m, 1H), 0.86 (d, J = 6.4 Hz, 3H).

“F NMR (400 MHz, DMSO-dg): & -123.14, -61.17

LOMS (EST+, m/z): 478.8 (W) .

HPLC: 94.6% (210 nm).

(R)-6-(2-((2-(4-(HEF L 2r S A #d)-5-m D -1H-o] v th&-1-) W &) F 5 A))-3-w| & A2t (8HehE 21) ¢

73
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S=50dl 10-2667385

F,HCO

[0573]
[0574] HE-S-2]
F,HCO
0 0 \Q/
F,HCO @A F2HCO wA-2 C'\é Me w3
F2HCO F2HCO F2HCO.
Q, Q_ Q_
Me =N =N
M
:Z\- N\% d N e O Me N\/e
N|\|/|ee OB\é Me -4 Ho\é Me @A-5 EtOJ\/\/\/O Me
F,HCO,
W/,N
f 0 Ve N\z
wAs I A~ Me
[0575]
[0576] GA-1: 4 (G EZ2F 0 ZHEA)-N-(ZZEZ-2-91-1- )Wl Zolu|=9] FA4:
0
F,HCO
[0577]
[0578] A sES AAld-2a9] ©A-7el VA" AF AXfel| mEl 4-(YESFLBuEADWIEA (2.0 g, 10.63
mmol) @ ZRZ-9-¢1-1-o}%] (0.70 g, 12.76 mmol) & EXE] s},
[0579] S8 1.61 g (66.9%).
[0580] HONMR (300 MHz, DMSO-dg): & 8.97 (t, J = 5.1 Hz, 1H), 7.92 (d, J = 8.7 Hz, 2H), 7.36 (t, J = 73.8 Hz,
W), 7.26 (d, J = 8.7 Hz, 2H), 4.07-4.04 (m, 2H), 3.14 (t, J = 2.4 Hz, 1H).
[0581] LCMS (ESI+, m/z): 226.0 (M+H) .
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[0582]

[0583]
[0584]

[0585]

[0586]

[0587]

[0588]
[0589]

[0590]

[0591]

[0592]
[0593]

S=50ol 10-2667385

GA-2: 1-(2-F22WA)-2-(4- (U ZF 2 2| EA) Fd)-5-HE-1H-o|u|t} =] &4 :

F,HCO,

—N
0
Me

Cl

FA SRES AAd-2a0] TA-G ZIAlE AF HApe] wet 4-(HEF LR EA)-N-(ZRE-2-¢1-1-Y )=
olu|= (1.6 g, 7.10 mmol) R 2-F 22 ofvl (2.0 g, 14.21 mmol) 22 HE] FA 33T},

TE&:25¢g (&2 =4).

LCHS (ESI+, m/z): 349.3, 351.3 (D'

“HA-3: 2-(4-(HEF 2 5A) A )-5-m4d-1-(2-(4,4,5,5-H EdtE-1,3, 2-U AL Z2-2-9 )Wl A )-

H-olmvEe] A

q

100 mL AL EB7Fs3 Wke FHA, 1-(2-F 22 F)-2-(4- (U EF 2 EA]) A d)-5-v & -1H-°] v t}Z (1.0
g, 2.86 mmol) 2 4,4,4' 4' 55,5 5 -2EWE-2 2'-H](1,3,2-T/ AR E2) (2.18 g, 8.60 mmol)S A4 &
27] sl Ao 7" 1,4-t]=AF (10 mL) Fo] &siA ATk, Pdy(dba); (0.13 g, 0.14 mmol), Xphos
(0.14 g, 0.29 mmol) % KOAc (0.84 g, 8.61 mmol)E HA #217] sloll 7] &do Hrlelder. AAH &3
ES 168 B¢ ol2 JAE HAASY g@r)sta, ws EFES Sl gEE uizhx] (TLCo 93] EUYEH
=

Z ] o} I’Jﬂ% %‘E‘rolE H=E F3l Oqﬁ}o}j o=

F,HCO

H) 90C=® 7tk whg EFES Ao
%

=
S 2 (2 x20nb)E AFEAT. H7] F

59 ARES F0lEH4 (Combiflash) MPLC (A e]ob4l(Siliasep)™, v &2 @4t & 50-60% EtOAc)E At
f3alo] FAste] TA 3FE (0.45 g, 35.7%) S F58HGIT).

LOMS (ESI+, m/z): 441.2 QD)
GA-4: 2-((2-(4-(]) ZEF . 2 EA) A )-5-mE-1H-o]n|t}ZE-1-d) e d = §A:

o

N
N/
Me

F,HCO

100 nL S vt Z@pAFd4, THR-HO0 (1:1, 10 ml) & 2-(4-(UZFQ2ZHEA)Hd)-5-me-1-(2-
A

(o 45 g, 1.02 mmol)9] |AS A2

(4,4,5,5-8|EgtHE-1,3,2-t AR S -2-d )il A )-11-o] n|t} = gl
2|4 2A1Z Fot whksith. Whgo] R

NaBOs.4H,0 (0.47 g, 3.07 mmol) 2 A3}k, Wh$ E3ES
R

Al (TLCel o]l RYEFERE), Bhe EF=s =2 FAstaL

(03
m*m
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[0594]

[0595]

[0596]
[0597]

[0598]

[0599]

[0600]

[0601]
[0602]

[0603]

[0604]

[0605]

[0606]

[0607]
[0608]

[0609]

S=50dl 10-2667385

1=+ MPLC (HelopAl™, ~uf &2,

oM AEAZIAL &N At Sl sFAAAT. F5 % %&%%% wH
33 g, 97.9%)& F53ISIH

b & 50-60% EtOAc)E AM&3to]l AA st 3A 3%
LOMS (EST+, m/z): 331.4 (WD)’

GA-5: " (R)-6-(2-((2-(4- (U ZF 2 2H| =) #ld)-5-m & -1H-o] v t}Z-1-2 ) v 8] ) 3| 35-A] ) -3-1] & S A} 10

ool 4
Y,_N

O Me N\%
1 M

F,HCO

BA gEES AAld-2a9] w@A-100] Z1AE AY Aol wEl 2-((2-(4-(YEFLZHEA]HY)-5-v -
H-olutpZ=-1-d)HE)#H = (0.33 g, 0.99 mmol) & o€ (R)-6-BHER-3-wEdAroo]E (0.71 g, 2.99
mmol) ZF-E A5,

g1 0.25 g (51.4%)
LOMS (EST+, m/z): 487.6 (WHD) .

GA-6: (R)-6-(2-((2-(4-(B)Z2FQ 2| =) H d)-5-m & -1H-o] vt} Z-1-) W &) 5 5 A] ) -3-m & S ALA (315
& 2] ),] UL/H

FA shgtEs AAlel-2a8] @S0l A" A Aakel] mek " (R)-6-(2-((2-(4-(HEF 22w EA])
d)-5-wE-1H-ol v uE-1-) v &) ol 54 -3-v D SAL ol o] E (0.1 g, 0.19 mmol) ZH-E A3t

& 0.05 g (53.2%).

'H NIR (400 MHz, DMSO-d¢): & 7.50 (d, J = 8.8 Hz, 2H), 7.24 (t, J = 7.6 Hz, 1H), 7.16 (d, J = 8.8 Hz,

2H), 7.14 (d, J = 74.0 Hz, 1H), 7.01 (d, J = 8.8 Hz, 1H), 6.87-6.83 (m, 2H), 6.46 (d, J = 7.6 Hz, 1H),
5.15 (s, 2H), 4.01 (t, J = 6.4 Hz, 2H), 2.23-2.18 (m, 1H), 2.09 (s, 3H), 2.08-2.02 (m, 1H), 1.93-1.88
(m, 1H), 1.75-1.69 (m, 2H), 1.49-1.43 (m, 1H), 1.33-1.27 (m, 1H), 0.93 (d, J = 6.4 Hz, 3H).

“F NMR (400 MHz, DMSO-dg): & -82.36

LCMS (ESI,, m/z): 458.9 (M+H) .

HPLC: 95.49% (210 nm).

(R)-3-wE-6-(4-mE-2-((5-E-2-(4-(EZ ZF L2 S A ¥ d)-1H-o] vt} &-1-L) &) Fl 5 A ) &l 2kt (313
E 2m)e A4
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[0610]
[0611]

[0612]
[0613]

[0614]
[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

omn
J
Jm
Qﬂ

10-2667385

F5CO

F2CO FsCO.
Y,N =

GA-1: 1-2-vSA -5-wEd il d)-5-m e -2-(4-(EZ S F 2| EA]) A ) -1H-o]v|t}&2] T4
F4CO
—N
2
MeO. Me

Me

EA =S AAld-2a9 @A-84 71AE A3 Aol whel N-(ZR2-2-Q1-1-Y)-4-(EEFL2H A
Zoln= (0.7 g, 2.88 mmol) @ 2-W|EA]-5-w&dl A o}wl (1.36 g, 8.79 mmol) . ZH-E] A3},

T8 0.35 g (32.3%).

" NMR (300 MHz, CDCly): & 7.51 (d, J = 6.9 Hz, 2H), 7.17 (d, J = 8.0 Hz, 2H), 7.09 (d, J = 8.1Hz,

1H), 6.98 (s, 1H), 6.81 (d, J = 8.1 Hz, 1H), 6.38 (s, 1H), 5.08 (s, 2H), 3.83 (s, 3H), 2.19 (s, 3H),
2.12 (s, 3H).

LOMS (ESI+, m/z): 377.3 (M+H) .
GA-2: 4-HE-2-((6-HE-2-(4-(EZ ZF L2 EA) A L)-1H-o]v|thE-1-d) W e ) H =] A4

F3CO.

F
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[0621]

[0622]

[0623]

[0624]

[0625]
[0626]

[0627]

[0628]

[0629]

[0630]
[0631]

[0632]

[0633]

[0634]
[0635]
[0636]

[0637]

S=50ol 10-2667385

EA 33HES AA]d-2a2] ©@A-99 71AE AE A we 1-(2-WEA]-5-wEdlA)-5-vE-2-(4-(EZ EF
S 2 EANHAYE)-1H-°] 7| t}= (0.35 g, 0.93 mmol) EFE A5k},
F&:0.22 g (65.4%).

LOMS (EST+, m/z): 363.3 (M+H) .

o A-3: oI
(R)-3-7 9 -6-(4-o P -2-((5-W -2~ (4-(E 2] H 5 & ZH) H A 3 D )-1H-0] 1]t} E-1-91 ) ] &) | 3541 ) S Ab e o]
Ee 4

F5CO

Me

BA eSS AAld-2a9] @A-100] 71AE A Aol whel 4-wE-2-((5-WE-2-(4-(EZEF L2 EA])
Hd)-1H-o]r]tE-1-) e #HE (0.1 g, 0.27 mmol) Z dE (R)-6-B2R-3-wEadrloo]E (0.196 g,
0.83 mmol) 258 A4},

g1 0.14 g (98.5%) .
LOMS (EST+, m/z): 519.0 (WD) .

SAl-4: (R)-3-mE-6-(4-mE-2-((5-HE-2-(4-(EZF 2| E5A ) d ) -1H-o|m|thE-1-) w ) 7| 35:4]) 4k
A (3HeHE 2m) o] 43

F5CO.

Me
EA IFFES AAA-2a9 GA-110] 71D 2 dxo] uwiel ole (R)-3-wWE-6-(4-H " -2-((5-m e -2-(4-
(Eg|EF o 2dEAD A ) -1-0] 7 th&E-1-)HWe) A5 A Ao E - (0.15 g,  0.29  mmol)=Z24-F
g sksit.
F4:0.01 g (10.6%).

'H NMR (400 MHz, DMSO-ds, 90°C): & 7.57 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 6.99 (d, J =
8.0 Hz, 1H), 6.85-6.82 (m, 2H), 6.36 (s, 1H), 5.09 (s, 2H), 3.89 (d, J = 4.8 Hz, 2), 2.09 (s, 6H),
2.08-2.03 (m, 2H), 1.86-1.82 (m, 1H), 1.60-1.59 (m, 2H), 1.38-1.18 (m, 2H), 0.87(d, J = 6.4 Hz, 3H).
LOMS (ESI+, m/z): 490.8 (WD .

HPLC: 95.7% (210 nm).

2 A e -2n:

(R)-3-"E8-6-(2-((5-H&-2-(6-(EZEF o 2v &) I g d-3-d)-1H-o| v c}E&-1-d) & ) F 5 A &Lkt (313HE
2n)e] 3.
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omn
J
Jm
Qﬂ

[0638]
[0639] Hk&-2)
FsC. -
o Ne
COOH —N
l j inj)LN/\gg e:z N :
FaC” N @A E TN A oo F L A
F3C = F3C =
N N
—N =N
N~¢ d o] Me N °
Ho F Me  ©A-4 : ° Me @A
EtO’
FsC _
N
—N
[e] I\:/Ie N\%
HOJ\/\/\/O Me
[0640]
[0641] A1 N-(ZRZ-2-91-1-9)-6-(Eg T 7 e v d) v adoln =] gy:
(@]
(Y Y
FsC N/
[0642] 3
[0643] 100 mL S vtdk Z8p 2304, DNF (50 mL) 5 6-(EdZFe=2de)Yyseal (3 g, 15.70 mmol) % ZTFZI-
2-91-1-o}%l (1.05 g, 18.84 mmol)Q] W &NS A4 H97] dho] A4 HATU (7.2 g, 18.84 mmol) %
EtsN (3.1 mL, 23.55 mmol) 2.2 A sHtt. AAHE vbg EES Ao A Tk wRksit.  wkg-e
k5 Al (TLCA 98] RUEHE), g &S WFE 45t JE zAE AqTsta, 22 AHsta 7
oF sloll AxANA FA 3FE (2.6 g, 72.6%)S TS5t
[0644] 'H NMR (300 MHz, CDCly): & 9.08 (d, J = 2.1 Hz, 1H), 8.32 (dd, J = 8.4, 2.4 Hz, 1H), 7.78 (d, J = 7.8
Hz, 1H), 6.62 (brs, 1H), 4.30-4.28 (m, 2H), 2.33 (t, J = 2.4 Hz, 1H).
[0645] LOMS (EST+, m/z): 229.2 (WD) .
[0646] A-2: 5-(1-(2-HIEA A )-5-HE -1H-°] P t}&-2-4)-2-(Eg EF e =ve) T g d o] 34
FsC _
N
_N
N/
MeO. Me
[0647]
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[0648]

[0649]

[0650]

[0651]

[0652]

[0653]
[0654]

[0655]

[0656]

[0657]

[0658]

[0659]
[0660]

[0661]

[0662]

[0663]

SS90l 10-2667385

YA SES AAld-2a2 ©@A-89 71AE A3 dAfol| upgh N-(ZRE-2-20-1-Y)-6-(EEFezdE) Y=
g, 4.38 mmol) E 2-W|EA]H Il ;1ﬂﬂ(L2g,&Wmm)giqﬁiﬁﬁﬁMﬂ.

'H MR (400 MHz, CDCls): & 8.79 (s, 1H), 8.07 (d, J = 8.1 Hz, 1H), 7.68 (d, J = 8.1 Hz, 1H), 7.31 (¢,
J = 8.4 Hz, 1H), 7.09 (s, 1H), 6.94-6.87 (m, 2H), 6.56 (d, J = 7.5 Hz, 1), 5.16 (s, 2H), 3.87 (s,
3H).

LOMS (EST+, m/z): 348.3 (WD) .

SGA-3: 2-((5-vE-2-(6-(E EF 2 e) g d-3-d)-1H-oln|t}&-1-d) e ) Hl =9 &4

HO.

BA 3ES A d-2a2] ©@A-990 7|A® AE HAjol whel 5-(1-(2-FSA A F)-5-m| D -1H-o] v t}E-2-Y )-
-(Eg=FeozdeE)agd (0.8 g, 2.31 mmol) 225 AT},

& 0.5 g (65.1%).

I NIR (400 MHz, DMSO-dg): & 9.92 (s, 1H), 8.83 (s, 1H), 8.12 (d, J = 8.1 Hz, 1H), 7.94 (d, J =

Hz, 1H), 7.12 (d, J = 6.9 Hz, 1H), 7.02 (s, 1H), 6.87 (d, J = 7.8 Hz 1H), 6.73 (¢, J = 7.2 Hz, 1H),
6.37 (d, J = 7.2 Hz, 1H), 5.20 (s, 2H), 2.15 (s, 3H).

LOMS (EST+, m/z): 334.3 (WD) .

A4 g (R)-3-w1E-6-(2-((5-vlE-2-(6-(Eg]| ZF 2 2ue) v 2 d-3-¢)-1H-o]v|th&-1-¢) W &) F =5 A])
Srpofol B ] §Hy
FsC
NG

A A o -2¢9] oA -19 71 A = 218 A 2} )
2-((5-WF-2-(6-(E2| 252 2 v €))7 2 ¥-3-9)-1-0] 7 }&-1-2D) =) sl s (0.5 g, 1.50 mmol) ¥ o€
(R)-6-E 2R -3-W"d Al o o] E (0.710 g, 3.00 mmol)ZH-E] FAdslict.

T8 0.45 g (61.3%).
LOMS (EST+, m/z): 491.0 (M+H) .

SHA-5: (R)-3-mE-6-(2-((5-mEB-2-(6-(Eg| ZF =) v 2] d-3-)- -0 v thZ-1-) | &) | =5 A] ) S22k
(3heh= 2n)o] 4!
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[0664]
[0665]

[0666]

[0667]

[0668]

[0669]
[0670]
[0671]
[0672]
[0673]

[0674]

[0675]

[0676]

[0677]

[0678]

[0679]

[0680]

S=50l 10-2667385

3 & AAldl-2a0] @A-110] 71" 2E AApe] wet oAE" (R)-3-w"-6-(2-((5-" " -2-(6-(E2| &+
S zvd) ¥ d-3-d)- -0l HE-1-) =) o] 54 ) SAL o o] E (0.45 g, 0.92 mmol) ZH-E] F/d38k3itt.

I NMR (400 MHz, DMSO-dg): &§11.96 (brs, 1H), 8.79 (s, 1H), 8.05 (d, J = 8.0 Hz, 1H), 7.90 (d, J =

Hz, 1H), 7.24 (t, J = 7.6 Hz, 1H), 7.02 (d, J = 8.4 Hz, 1H), 7.00 (s, 1H), 6.84 (t, J = 7.6 Hz, 1H),
6.43 (d, J = 7.2 Hz, 1H), 5.21 (s, 2H), 3.98 (t, J = 6.0 Hz, 2H), 2.19-2.14 (m, 1H), 2.13 (s, 3H),
2.03-1.94 (m, 1H), 1.85-1.80 (m, 1H), 1.68-1.66 (m, 2H), 1.38-1.36 (m, 1H), 1.28-1.18 (m, 1H), 0.85
(d, J =6.4Hz, 30).

“F NIR (400 MHz, DMSO-dg): & —66.46

LOMS (ESI+, m/z): 462.3 (M) .

HPLC: 95.11% (210 nm).

SHgHE 2ne] W2FR o] Alx

2719 e WHS 288l 315E 2ne] WEEW 48 AT

1

17

S 2n (102.7 mg)S 4 ml el Hioldol A wlEF7 (43.7 mg) B 2 mLe] 2-T =&} Fepdivt.  mlold
& "R ZEsta 8=S 25T 208 st 2EA gl A&kl o]ojx 50TelA 60% &t nuker3
k. ol HpoldE AEE wHt ZEo]ER o] FAl7|aL vlold We] &ejelE 25T oA uRketgitt

S 2n (102.2 mg)S 4 ml el HRoldolA wlEF (43.2 mg) B 2 mLo] oMAEUEHI} Fepqint. wHfe]
4& viE "Esta EES 25T 202 &t 2EdA el A&star o]ojA 50TA 60 &t wukst
ATk, ololA, HpoldE AR unk FHO]ER olFAl7|aL Hio]ld W] &efEE 25Tl aukEkgitt.

W

U 2 E ool tis], 25Tl 29 Rk & AEZ F o dARgsta, A AS wEa, aAE

>,

500 mL T vbe ZgkaFed A, THE (100 mL) 2 & (100 mL) % ((R)-3-wlE-6-(2-((5-wE-2-(6-(ET &5
giﬂ%ﬂﬁﬁ%&%%ﬂ%ﬂﬂ@%ﬂ%bﬂ%ﬁwﬁhﬂﬁﬂ(%g @33mmn4 HP&ﬂgotﬂH =
1 (8.45 g, 43.33 mmol) 2.2 A3t AAdE g EFES A2 6417 e wakEelth. Wk &
L%O 7 sl wFA71 F5E AAE 7Y sl AFAIA (347?) x4 FES %‘—“. A (28.5 g,
8.95%) 24 5381},

I

H NMR (400 MHz, CDsOD): & 8.75 (s, 1H), 8.02 (d, J = 8.4 Hz, 1H), 7.82 (d, J = 8.0 Hz 1), 7.26 (t, J

= 8.4 Hz, 1H), 7.03 (s, 1H), 6.99 (d, J = 8 Hz, 1), 6.85 (t, J = 7.6 Hz, 1H), 6.50 (d, J = 7.6 Hz,
1), 5.25 (s, 2H), 4.09-3.99 (m, 3H), 3.97-3.77 (m, 2H), 3.74-3.61 (m, 3H), 3.29-3.06 (m, 2H), 2.64
(s, 30), 2.22 (s, 3H), 2.18-2.14 (m, 1H), 1.99 - 1.94 (m, 2H), 1.83 - 1.75 (m, 2H), 1.51 - 1.38 (m,
1), 1.32-1.22 (m, 1H), 0.86 (d, J = 6.0 Hz, 3H).
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[0681] “F NNR (400 MHz, CDOD): & —-69.39
[0682] D BA CHaFaNOs H0ol Tigh AALX]: C, 55.18; H, 6.72; N, 8.30. A=X]: C, 54.95; H, 6.89; N, 8.07
[0683] S8 ek (Z ¥ A (Karl Fischer)): 2.33%
[0684] A A o -20:
[0685] R)-6-(2-((2-(4-(v1ZF o = E) ¥ d)-5-rE-1l-o] |t} Z-1-2) W &) Hl 5 A] ) -3-r & S Ax (3155 20)9]
4
F,HC
_N
Y/
O Me N\T>
A Me
HOJ\/\/\/O
[0686]
[0687] HE-g-2
FoHC
O
COOH b —N .
o R o
F,HC A1 EHe . Mo ©A-3
F,HC
FoHC FoHC.
o/c'; Me oA HO Me  wAS5 Eto)J\/\/\/o Me
F,HC
—N
i
f (o] I\:/Ie
©wA-6 HO)W/O\é Me
[0688]
[0689] GA-1: 4-(YEFe2ME)-N-(Z22-2-Q1-1-d)dl =olu =9] 34!
0
ﬁu\
F,HC
[0690]
[0691] EA SES Ao -2a9] @A-7ol ZAE AE Hapol| wfe} 4-(HEF2WE )Mz (2.0 g, 11.61 mmol)
W sas-9-¢l-1-o}7 (0.77 g, 13.94 mmol) &2 RE A3t Th.
[0692] T8 1.5 g (62.5%) .
[0693] H NMR (400 MHz, CDCly): & 7.88 (d, J = 8.0 Hz, 2H), 7.60 (d, J = 8.0 Hz, 2H), 6.70 (t, J = 56.0 Hz,

1), 6.47 (brs, 1H), 4.29-4.27 (m, 2H), 2.31 (t, J = 2.4 Hz, 1H).
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[0694]

[0695]
[0696]

[0697]

[0698]

[0699]

[0700]

[0701]
[0702]

[0703]

[0704]

[0705]

[0706]

[0707]

[0708]
[0709]

SE=50 10-2667385

GA-2: 1-(2-B2rHAd)-2-(4-(tZF ¢ 2 E)dd)-5-w & -1H-o| m| T} =] A4

FoHC

—N
2
Me

Br:

FA SehaEs AAd-2a0] A8l VIAE A dafel wEt 4-(UEFRAE)-N-(ZRZ-2-Q1-1-d)Hl =0}
U= (3.0 g, 14.44 mmol) B 2-BE2RWIA o}yl (5.4 g, 28.88 mol) 2 2R AT

T8 2.3 g (43.3%).

I NMR (300 MHz, CDCl3): & 7.65 (dd, J = 7.8, 1.2 Hz, 1H), 7.55-7.48 (m, 4H), 7.32-7.19 (m, 2H), 7.04

(m, 1H), 6.64 (t, J = 56.0 Hz, 1H), 6.63-6.62 (m, 1H), 5.16 (s, 2H), 2.13 (s, 3H).

LOMS (ESI+, m/z): 376.8, 378.8 (M+H) .

W3 2-(4-(T) EF 0 2ol # )5 E-1-(2-(4,4,5, 5- B E2pu E-1,3,2-0] S Ab0 2 @-2-21) 9l )~ 11i-o]
vk g4

F,HC

—N

Y

L3 01
O’B Me

A eSS AAd-219 @A-300 7]AE AF dxje] wel 1-(2-BREME)-2-(4-(b S Fezdd)dd)-
- '-1H-o]"|t}= (0.5 g, 1.32 mmol)E ¥ A8t T},

o

£:0.18 g (32.2%).

&

' NMR (300 MHz, CDCls): & 7.92 (dd, J = 7.2, 1.5 Hz, 1H), 7.59 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.1

Hz, 2H), 7.42-7.36 (m, 1H), 7.32-7.26 (m, 1H), 7.02 (bs, 1H), 6.75 (d, J = 7.8 Hz, 1H), 6.62 (t, J =
56.1 Hz, 1H), 5.48 (s, 2H), 2.11 (s, 3H), 1.31-1.23 (s, 12).

“F NMR (300 MHz, CDCls): & -111.02

LOMS (ESI+, m/z): 424.0 (M+H) .

GA-4: 2-((2-(4-(O) ZF e 2de)Hd)-5-He-1H-o]n|t}&-1-d)H e A=< A

FoHC

HO Me

FA sebeS AAld-2ie] dA-4el ZiAE A Akl wet 2-(4-(HESFeEmE)Hd)-5-mE-1-(2-



[0710]

[0711]

[0712]

[0713]

[0714]

[0715]

[0716]

[0717]

[0718]
[0719]

[0720]

[0721]

[0722]

[0723]
[0724]

[0725]

s=59d 10-2667385
(4,4,5,5-H EgtWE-1,3,2-t AR E&-2-)wild)-1H-o]w|t}E (0.18 g, 0.424 mmol) ZH-E] A 33T}
T 0.12 g (44.4%).

LOMS (EST+, m/z): 314.7 (WD)’

GA-5: A" (R)-6-(2-((2-(4-(HEF 2 ) dd)-5-m & -1H-o| v t}E-1-d) W &) 7| A ) -3- W[ D A} 1o o]

Eo] FA:

F,HC

F8:0.13 g (2 24).
LOMS (ESI+, m/z): 471.1 (M+H) .

GA-6: (R)-6-(2-((2-(4- (T &F=md) #d)-5-mE-1H-o|m|t}E-1- ) v &) 3] 354 ) -3-m D St (313F=

20)9] 3

F,HC

2

FA stgtae AAd-2a] @110 Z1AE AE Aol wet old (R)-6-(2-((2-(4-(HEF2vd)d)-
S-rE-1-ol | tE-1-) v ) Al =5 A])-3-w & FAAF ol o] E (0.30 g, 0.638 mmol)ZH-E ATt

T8 0.091 g (32.3%).

I NMR (400 MHz, DMSO-dg): & 12.03 (s, 1H), 7.57 (bs, 4H), 7.26-7.23 (m, 1H), 7.04-7.01 (m, 1H), 7.02

(t, J =56.0 Hz, 1H), 6.93 (s, 1H), 6.90-6.84 (m, 1H), 6.39-6.37 (m, 1H), 5.16 (s, 2H), 3.99 (t, J =
6.4 Hz, 2H), 2.19-2.17 (m, 1H), 2.09 (s, 3H), 2.02-1.97 (m, 1H), 1.86-1.84 (m, 1H), 1.70-1.62 (m, 2H),
1.45-1.42 (m, 1H), 1.28-1.18 (m, 1H), 0.87 (d, J = 6.4 Hz, 2H).

“F NMR (400 MHz, DMSO-dg): & -110.00

LOMS (ESI+, m/z): 443.0 (WD)’
HPLC: 95.65% (210 nm).

A A &l -2p:
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[0726] (R)-3-mE-6-(2-((5-HE-2-(4- (A BB 2) 3 d)-1H-o| |t} E-1-) m ) #3521 FAHAE (313HE 2p) o] 944

MeS

[0727]
[0728] Hk-&-2)
MeS
(o]
COOH a N b
o s o
MeS A1 Mes @A-2 N\% ©A-3
Br- E Me
MeS MeS MeS
q Q, QL
me e N N/
Me>2Lq Q I\:/Ie
Me” “o-B \é Me EO M A ~_o0 Me
: o
@46 ho \é Me
[0729]
[0730] 9A-1: 4-(HEE S )-N-(Z 22 -2-Ql-1- )l =olu| = 9] A :
(@]
[0731] MeS
[0732] EA eSS AA-2a9] ©A-7o] NAE AP Azl wEl 4-(dEE )Wz (12.0 g, 58.53 mmol) E
23 -9-9l-1-o}% (5.89 g, 107.14 mmol) & 2HE A 33T}
[0733] %8 13.81 ¢ (94.5%).
[0734] " NMR (300 MHz, CDCls): & 7.70 (d. J = 8.4 Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H), 6.32 (brs, 1H), 4.26-
4.24 (m, 20), 2.51 (s, 3H), 2.29 (t, J = 2.7 Hz, 1H).
[0735] LOMS (ESI+, m/z): 206.3 QMHD .
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[0736]

[0737]
[0738]

[0739]

[0740]

[0741]

[0742]
[0743]

[0744]

[0745]

[0746]

[0747]
[0748]

[0749]

[0750]

[0751]

SEE36 10-2667385
9A-2: 1-(2-B 2R )-5- g -2-(4- (D E 2 ) # 9 )-1H-o| vt} 9] 34!

MeS

QL
4
Br\é Me

EA SES AAld-2a2] ©A-8o ZIAlE A3 Ao e} 4-(MEE)-N-(ZEEX-2-Q1-1-d )Wl =l =
(3.0 g, 14.63 mmol) % 2-B2xd4d o}7l (4.0 g, 21.95 mmol) 25 E A8,

Z8: 4.38 g (80.3%).
LOMS (ESI+, m/z): 372.9, 374.9 (M) .

-3 5-HE-2-(4-(MEE Q) A d)-1-(2-(4,4,5,5-B| EgHE-1,3,2-t SAL R S -2-d )i & ) -1H-o] n| o} =

o 4:

BA eSS A 219 G@A-3¢d 71" AF dAaje] mE 1-(2-BRERE)-5-HE-2-(4-(HEE ) #Hd)-
H-olvt}E (1.5 g, 4.02 mmol) 2 4,4,4',4',5,5,5' 5 - €-2,2'-0](1,3,2-t] SALHEF) (1.22 g,
4.82 mmol) o ZH-H AT},

TE: 2.1g
LOMS (ESI+, m/z): 421.2 QD)
GA-4: 2-((5-HE-2-(4-(HEE] ) Hd)-1-o|n|fE-1-d)H e ) A =2 A4

MeS

TA FFES A -219 A4 Z1AE AF Hxpe] vt 5-WE-2-(4-(DE ) Fd)-1-(2-(4,4,5,5-H|
E 1,3,2-tS At E-2-A)d 2 )-1-ol v t}Z (1.0 g, 2.38 mmol) ZH-E A3},

LOMS (ESI+, m/z): 311.4 (M+H) .

SA-5: od (R)-3-wE-6-(2-((5-wE-2-(4-(WE¥] @) 3l d)-1H-o v thE-1-) W &) # 25 4] ) S A} zof o] E €]

4
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[0752]
[0753]

[0754]

[0755]

[0756]

[0757]

[0758]

[0759]

[0760]

[0761]
[0762]
[0763]

[0764]

[0765]

S=S06 10-2667385

EA FFES A d-2c -1 71AE Ad "xlo] il 2-((5-wWE-2-(4-(WEE| Q) Hd )-1H-0] v v} F-
1-d)HWeE) s (0.3 g, 0.96 mmol) E o€ (R)-6-E2R-3-wdaAlxoo]E (0.685 g, 2.90 mmol)ZH-E]

LOMS (EST+, m/z): 467.3 (M+H) .

SHA-6: (R)-3-w2-6-(2-((5-wE-2-(4-(W 2 ¥ ) 3 d)-1H-o v thE-1-D) W &) #l =5 A])) Skt (8Hek& 2p) ¢

4

ZA 3etee 2] o -2a9] A -119] HEE e A 2} whe} qe
(R)-3-W&-6-(2-((5-E-2-(4-(HEE] &) H d)-1H-°] vt} Z-1-) | & ) | = A] ) A A} -0 o] E (0.310 g, 0.66
mmol ) ZH-E] A& vt

T8 0.075 g (25.7%).

' NIR (400 MHz, DMSO-dg, 90C): & 7.38 (d, J = 8.4 Hz, 2H), 7.26-7.22 (m, 3H), 7.02 (d, J = 8.4 Hz,

1H), 6.88-6.84 (m, 2H), 6.42 (d, J = 7.6 Hz, 1H), 5.14 (s, 2H), 4.03 (t, J = 6.4 Hz, 2H), 2.47 (s,
3H), 2.24-2.18 (m, 1H), 2.06 (s, 3H), 2.04 -1.99 (m, 1H), 1.92-1.89 (m, 1H), 1.76-1.70 (m, 2H), 1.49-
1.43 (m, 1H), 1.35-1.26 (m, 1H), 0.92 (d, J = 6.8 Hz, 3H).

LOMS (EST+, m/z): 439.0 (WD) .
HPLC: 98.5% (210 mm).
el -2q:

2,2-tH " -6-(2-((5-HE-2-(4-(E EF = e)dd)-1H-o|mtpE-1-) v ) 3 52 S (313HE 29) 9

kg
FsC
: \T/,N
N/
(0]
Me
HO ©
Me Me
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[0766] HE-g-2)

FsC FsC.

_N :::]Lj=;

N
N/ a N/ b

—_— O —_—
HO Me  wA-1 o) Me @A-2
EtO

FsC
QM
o) N~
HO&\/\/O Me
Me Me
[0767]
[0768] aA-1: oE 2, 2-tiWE-6-(2-((5-ME-2-(4-(Eg]| ZF 22 v ) Hd)-1-o] v thE-1-L) v & ) o] 35 A] ) A} o]
o|E9] 3!
FsC
QN
0 N~
M
EtO)Y\/\/O e
Me Me
[0769]
[0770] BA SEES HAAd-2co TA-16 Z1AE AE dAe] mE 2-((5-HE-2-(U-(EEF o2 E)Hd)-1H-9]
ntE-1-d)We)#HE (0.25 g, 0.75 mmol) L o8 6-BEE-2 2-t]Hd Al -o]o]E (0.6 g, 2.25 mmol)=
K sl
[0771] S8 0.121 g.
[0772] LOMS (ESI+, m/z): 502.7 QMWD .
[0773] GA-2: 2, 2-tdE-6-2-((5-HE-2-(4-(Eg ZF 2w a)Hd)-1I-o] v tf&E-1-d) d ) H = A] ) &2kt gk
FsC
QN
o) N\%
M
Me Me
[0774]
[0775] EA 3EES AN G 229 @A -119] 7| A Azl whak oel 2, 2-tiWE-6-(2-((5-H e -2-(4-(Eg Z=
Sz d)-1H-o|mvhE-1-) vl &) Fl 5 A Al ol o] E (0.12 g, 0.24 mmol) ZH-E /333t
[0776] & 0.04 g (35.0%)
[0777] H NMR (400 MHz, DMSO-ds): & 7.71-7.66 (m, 4H), 7.26-7.22 (m, 1H), 7.02 (d, J = 8.0 Hz, 1H), 6.94 (s,

1H), 6.86 (t, J = 7.6 Hz, 1H), 6.45 (d, J = 7.6 Hz, 1H), 5.20 (s, 2H), 4.03 (t, J = 6.4 Hz, 2H), 2.12
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[0778]

[0779]

[0780]
[0781]

[0782]

[0783]
[0784]

[0785]
[0786]

[0787]

[0788]

[0789]

[0790]

SS=50ol 10-2667385

(s, 3H), 1.71-1.54 (m, 2H), 1.52-1.49 (m, 2H), 1.41-1.34 (m, 2H), 1.07 (s, 6H).

“F NMR (400 MHz, DMSO-ds): & -61.16

LONS (EST+, m/z): 474.8 (WH) .

HPLC: 98.49% (210 mm).

A 2r:

(R)-5-¥1E-6-(2-((5-(A D) -2-(4-(Z 2 T ol &) o) o)~ h1-0] u] T} - 12w ) o 5 4]y o4

2r)e] A4

g 2
FsC FsC F3C FsC
N
: =N a = b : NN o :7\7,)1
N\/) w4 N~{ wA-5 N gA-6 N/
Meo\é MeO Br Meo\<l/j| CD; HO. f CDs
F3C.
FsC.
d —N e
N/ =N

950 mL B wpeb ZTekaFo A, BuOH (80 ml) & 4-(EZ 2o zue)m=oty = (5.0 g, 27.17 mmol) %
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[0791]

[0792]

[0793]
[0794]

[0795]

[0796]

[0797]

[0798]

[0799]

[0800]

[0801]

[0802]
[0803]

SS90l 10-2667385

ol Ek-1,2-t]o}l (1.80 g, 29.89 mmol)e] WF 8BNS AL2ox ofo]ed (8.60 g, 33.96 mmol) % K,CO;
(11.30 g, 81.51 mmol)2.2 AHFskrt. #hE EF}ES da 97 st 85C°1W 3AZE E3 7rEEksiTt.
S0l ¢kg Al (TLC), W8 EFES X3} NaS0; Sdoz 4

Ak, 3t

2
=)
FA DA BN FEINCH, ofF F& wAldl ojudt A= glo] ARESH3ItE (5.1 g, 83.1%).

3

o
N
o
Y
s
o
a2
&
fr

_I

'H MR (300 MHz, DMSO-ds): & 8.02 (d, J = 8.1 Hz, 2H), 7.81 (d, J = 8.1 Hz, 2H), 3.64 (s, 4H).
“F NMR (300 MHz, DMSO-dg): & -66.22

LOMS (EST+, m/z): 215.2 (WD)’
HPLC (210 nm): 90.59%
GA-2: 2-(4-(E8Z Z2re)Hd)-1H-o| vt} A4

W
Q*H
FsC

250 ml B ubgr ZakaFolA, DMSO (80 nml) F 2-(4-(EFZF o Zve)#d)-4,5-t]3 = 2-1H-o] vt}
(5.0 g, 23.36 mmol)<] wHF &S A F97] sholl A2 K,L0; (3.55 g, 25.7 mmol) E (TJo}A|EA]¢}o]

=)ulAl (8.30 g, 25.7 mmol) o2 AT, WHS EFES HA #917] sholl AoA 12A13F Fot nwk
il WEEe] &g: Al (TLO), WS EFES WUISFE g4asta oE ofAHo|E (100 mL x 3)&

;504 “golA AEA71aL 3HE shell A

= 40% EtOAc)ol ol&l AAlste] FA 3JFES 3

4

3. @3 7] FEES AFE AHsta, £+
H AHES A7 A 29 ga2veEady (88, @4
70 g S =

F-ra =

=

(@]
3
@
R
4

HNMR (400 MHz, DMSO-ds): & 12.81 (brs, 1H), 8.14 (d, J = 8.8 Hz, 2H), 7.81 (d, J = 8.8 Hz, 2H), 7.23

(s, 2H).

“F NMR (400 MHz, DMSO-ds): & —60.98

LOMS (ESI+, m/z): 213.0 (M+H) .

SA-3: 1-2-mSAMAE)-2-(4-(EgEF 22w ) A d)-1-olnuE2] 94!

FsC
—N
N\/)
MeO
250 mL T vbe Zgk2FoA, DIF (70 mL) 5 2-(4-(EgiEFo zdE)dd)-1-°o]v|tE (6.5 g, 30.66
mmol )] WHF &HS OToA NaH (60% EAMH 1.41 g, 36.79 mmol)E A& st @A £7] dto HU3 &
T A 30% ol wRkSTE, 30% & EIES o-wEAMA HRulo|= (7.40 g, 36.79 mmol)E A1
WS E3ES AL 97 sto]l A2 443 FoF wuksldth. o] 98 Al (TLC), WS =28 ¥3}
NH,Cl gom AAsta oe ofAHolE (100 L x 3)2 F=stt. 3 §7] FEE5S AT AFsta,
T NapS0y Aol AxA7]1aL 74t atoll s AT, 59 AHFES Ay A 29 a2a 819y (89,
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[0804]

[0805]

[0806]

[0807]

[0808]
[0809]

[0810]

[0811]

[0812]

[0813]
[0814]

[0815]

SE53 10-2667385
Ak F 20% EtOAc) ol o3l AAste] Al sES 74 1A (8 g, 82.5%)2A 5313t

I NR (300 MHz, DMSO-ds): & 7.80 (brs, 4H), 7.30-7.26 (m, 2H), 7.10 (s, 1H), 7.01 (d, J = 8.1 Hz,

1), 6.89 (t, J =6.9 Hz, 1H) 6.75 (dd, J = 7.5, 1.8 Hz, 1), 5.29 (s, 2H), 3.68 (s, 3H).

“F NIR (300 MHz, DMSO-dg): & —61.10

LOMS (EST+, m/z): 333.2 (WD) .

GA-4: 5-B2R-1-2-HSA A )-2-(4-(E ZF e 2v ) Hd)-1H-o v t}Ze] A :

—N
0
Br

MeO.

50 mL it Hbe Z@azelA, DNF (10 mL)
(1 g, 3.01 mmol)e] Wk &N

Y

1-(2-HEA M) -2-(4-(Eg] EF . 2vd) 3 d)-1H-°| 1|t} &
2204 NBS (0.643 g, 3.61 mmol)® AH&3}Hck.  HE
) E3E S B AASL dE olAHE (30 nl X 2)&
sk, 3§V FEES G52 AFHS A, ¥4 NaS0, el AxA 7| g4 Sl sEAAY. 5
FES Ay A 249 A2etEady () 8], A F 5% EtOAc) ol o8l At 1A IFES

A (0.4 g, 33.4%) A FE53GT}.

A1 v o

2o e
Ae
=

I NMR (400 MHz, CDCl3): & 7.59 (s, 4H), 7.33 - 7.29 (m, 1H), 7.27 (s, 1H), 6.93 - 6.90 (m, 2H), 6.62
(d, J =8.0 Hz, 1H), 5.24 (s, 2H), 3.85 (s, 3H).

LOMS (ESI+, m/z): 410.5 (M+H) .

G5 1-(2-d EA A ) -5- (e -dy)-2-(4-(E EF L2 v E)dd)-1H-o| v t}&<9] 34!

F3C

MeO

20 mL AEE e v FHOIA, THF (5 mL) 5 ZnCl, (THF % 0.5 M, 820 mg, 12.0 mL, 6.0 mmol)2] &9
S A 2907] dtell d2oA DMgl (Hleled 8= F 1 M, 890 mg, 5.3 ml, 5.0 mol)ZE A7} s}t
EHES ALoA 1A3F Bk mutatn A 297 stel] FUF 2mo|A 5-H 2 E-1-(2-wEA A )-2-(4-

oA -TEE (100 mg, 0.2 mol) % N (FAOCLL (8 n, 0,01 mol)se ASI5EcH
LSRR
2)2 FEeI. FE 7] FEES A2 A
2y RS Ay A 28 gzulE 1
=

T EdE odd A FEE (20 S F5

38
Aui
rtﬁ
olo
lo
ro
A1l
>,
S
=
o
é
L
)

LOMS (EST+, m/z): 350.1 (M+H) .
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[0816]

[0817]
[0818]

[0819]

[0820]

[0821]
[0822]

[0823]

[0824]

SS90l 10-2667385

HA-6: 2-((5-(HE-dy)-2-(4-(EEF 2 E) s d)-1l-o| v thE&-1-d) W e ) HlE=e] 3
FsC

—N

N/
HO CD;

10 nL S vl Z8k23o A, DM (2 mL) 3 1-(2-WEA A )-5-(HE-d))-2-(4-(Eg] ZF o2 e o d)-
1H-°] 7 thE (20 mg)9] &NS -78TelA dAi& £47] sl &4 BBr; (0.1 mL)2.2 A7} Aok, Hh&

THEs A2olAM 3R Fb wwbedivk. Wbl &hs Al (TLCel osf EUEEH), vs Ed=S

NallC0, 0.2 @714 BHA171 (ol ~ 9) #5E TAE oI5 n-SF (3 x 5 )02 AHSYE. 1A BB
& A sl AxAA EA BT (12 e FEAAT. x BAL 5 WA b A4 glol
AHg- 3Tt

LOMS (EST+, m/z): 336.3 (D).

BT oE (R)-3-oE-6-(2-((5-(AEdy)-2-(4-(E2) Z5 9 2l &) )-TH-0] v] thE-1-2) i &) 31 25.4] )
Aol =2l 314

F3C

25 nL B ve Sk, BFal ( e 2vg)ed)-10-o) v o =-
D

(135 mg, 0.67 mmol) H

3
1-D)HE)HEE (150 mg, 0.44 mmol)e] Wk &M A RV dlol] 2o
J AeoA 158 ok wuketa A B

PPh; (175 mg, 0.67 mmol) 2.2 ¢xH oz Azsdrt. AR¥E EFJES
$17] &tel olld (R)-6-H.ER-3-HE Al o o] E

A3 7hstal B3 oA 12413k ot wnbekith. wkgo] ¢k A (TLCO 28
S Ad2og WZANTIa WYSFE AAT F -4k (50 mL |

o
;W NapS0, el A AxA7]aL 238 stell s5A3 . 5

Rl

F 5106 BOA) S B3 ofwbetel HAl HFF (200 ng) & FESAL. BAS ¥4 @Al F7b A glo] A}
$3tgiet,

LOMS (ESI+, m/z): 492.4 (M+H) .

@A-8:  (R)-3-"WE-6-(2-((5-(ME-dy)-2-(4-(ET EF 2 ) d d)-1-o| | ttE&-1- ) | &) | =A]) d b4t
(g].al—ﬂ 21‘)-4 61—/\']
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[0825]
[0826]

[0827]

[0828]

[0829]

[0830]
[0831]
[0832]

[0833]

[0834]

S=S06 10-2667385

FsC

o ZgkagoA, THF (10 mL), MeOH (10 mL) % & (10 mL) < o€ (R)-3-#&€-6-(2-((5-(H]
—d3>—2—<4—<5a—§—$ Zoe)sd)-1H-o] v gE-1-d) W) H A X = o] E (1.0 g, 2.03 mmol)e] IRk
oAl Al 16417t &

NS oA St d4shE (853 mg, 20.3 mmol)® At W EFES AR

wakatgiet, wge] ¢k Al (TLCA 3 RUE"EH), W& '%L%% =2 FAeta Held oH2R A
st 74 o= WIHCIE F3A7IaL 758 2AS odste] s (400 mg)& F5otalt. Aids 4
A& HPLC [Z%]: $lEl2 o) B2 2] (WATERS X BRIDGE) C18 (150 mm x 21.20 mm, 5.0

n), % 15.0 mL/¥E,
(40

O =
mg)e T5°

o]/ A= &, B= MeCN, T/%B = 0/30, 3/40, 10/90]& AF&3te] 23] AAste] xA 3=

I NR (300 MHz, DMSO-dg): & 12.00 (br s, 1H), 7.74 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H),

7.28 - 7.23 (m, 1H), 7.04 (d, J = 8.1 Hz, 1H), 6.95 (s, 1H), 6.89 - 6.84 (m, 1H), 6.40 (d, J = 7.5 Hz,
1H), 5.18 (s, 2H), 4.01 (t, J = 6.6 Hz, 2H), 2.27-2.16 (m, 1H), 2.03-1.95 (m, 1H), 1.84 - 1.76 (m,
1H), 1.67 - 1.65 (m, 2H), 1.45 - 1.38 (m, 1H), 1.28 - 1.23 (m, 1H), 0.85 (d, J = 6.6 Hz, 3H).

“F NIR (300 MHz, DMSO-dg): & -61.11
D NMR (600 MHz, CD:OD): & 2.04

LOMS (EST+, m/z): 464.4 (MH)'.

HPLC: 98.21% (210 mm).

AAld 2s:

(9)-3-"d-6-2-((5-"Ed-2-(4-(EFEF=2v ) d)-1H-o|nthE-1-)H W) Al 52D 4kt (38 28)9

4

FsC

=N
Y
0 Me N\X

J\)\/\/O Me
HO
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omn
J
Jm
Qﬂ

[0835] HE-S-2] A:
Me Me O Me Me O Me Me O
)\/\/:\/u\ 2 )\/\/-\/U\ > )\/\/\/U\
Me (s) H A1 Me (S) OH 972 Me (s) OEt

Me Me O d Me O e

Cc
°A-3 MeWOEt ©A-4 OHC/\/(S)\)J\OEt @A-5

10-2667385

Me O f l\:/le (0]
~ MSO\/\/\)]\
[0836]
[0837] Hk-S-2] B:
FsC
O
COOH \]/,N
/©/ /QJ\H\ b N/ c
©A-7 ©@7-8 ©A-9
F3C FsC Meo\é Ve
FsC FaC
=N _N
> (@] Me [——
HO Me @A-10 J\/k/\/o Me EA-11
EtO (S)
F5;C
—N
"
(@] Me
Me
Ho)j\/(\'s)\/\/o
[0838]
[0839] HA-1: (S)-3,7-t e S E-6-dAte] A4
Me l\:lle (@]
MGMLOH

[0840]

[0841] 500 mLe] T wiek ZEkAFo A, & (100 mL) 3 NaOH (12.92 g, 325.0 mmol)e] |AS 0ColA & (100 mL)
% AgNO; (25.2 g, 149.0 mmol) 2.2 AHgslgictt. Wb EFES ofFE HolA 308 Sk wdtslar 0TeA
(39)-3,7-"eE K E-6-21¢ (10.0 g, 65.0 mmol)Z A3, s EFES Ao 18AFF &< uwts}
gk, wrse] ghm Al (TLCH 98] mUEFE), e E3ES Atole’ W= Fi oFsm L5E A
k. 3 JFES ze HOlE AHEEA7IZ (pH 2) foE oeE2R FE9rt. §7] F2ES 7F
NayS0, Zdoll Al AZRAIZ|2 334 sholl sEA AT, 58 AFES $5 A 371 A glo] AFEsth

[0842] & 10.0 g (90.9%)

[0843] H ONMR (400 MHz, CDCly): & 8.8 (brs, 1H), 5.09 (t, J = 7.2 Hz, 1H), 2.39-2.34 (dd, J = 15.0, 6.0 Hz,
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[0844]

[0845]

[0846]

[0847]

[0848]

[0849]
[0850]

[0851]

[0852]

[0853]
[0854]

[0855]

S=50l 10-2667385
1), 2.17-2.12 (dd, J = 15.0, 6.0 Hz, 1H), 2.03-1.94 (m, 3H), 1.67 (s, 3H), 1.59 (s, 3H), 1.36-1.17
(m, 2H), 0.97 (d, J = 6.6 Hz, 3H).
A2 el (8)-3,7-H S E6-of ol o] E o] A4

Me Me O

M e)\/\/\)l\o Et

500 mL T Bbe ZEkaFolA, DMF (100 mL) 5 (S)-3,7-"WE=E-6-AAF (10.0 g, 58.0 mmol) £ K,COs

3

(20.29 g, 140.0 mmol)&] JHErNS A Lof|r] o|& HRZulo]l= (8.25 g, 76.0 mmol)Z A3}, W &3
B ALoa] 16417 BoF wukslglth.  wheo] ¢k®m Al (TLCY 93] RUEEHE), W EFES Z (1000
mL) 2 3]A43ta fold o HEZ (100 mL x 2)& FEF3UTE. e 771 FEES T4 NaS0, ol dxA7]1a

74k Bl =2AA A SHIE (11.3 g, 96.5%)S 5540},

I NMR (300 MHz, CDCl3): & 5.08 (t, J =6.9 Hz, 1H), 4.12 (q, J = 7.2 Hz, 2H), 2.29 (dd, J = 14.7, 6.0

Hz, 1), 2.12-2.05 (m, 1H), 1.99-1.94 (m, 3H), 1.67 (s, 3H), 1.59 (s, 3H), 1.39-1.16 (m, 2H), 1.24 (t,
J=6.9Hz, 3H), 0.93 (d, J = 6.6 Hz, 3H).

HA-3: ollE (S)-5-(3,3-U e S A @#-2-)-3-H D HE} o o] E9] FHA]:

Me o OEt

5 L B uke ZepadoA, telE od= (200 nL) E ol (5)-3,7-UHME S E-6-o o o] E (25.0 g,
126.0 mmol)®] &4E& -30CelA tleld o€ = (300 mL) 5 mCPBA (65%, 32.5 g, 189.0 mmol)e] &Ho=
b AL A EFBL 0T ARSA FAF REelA 6413 Bk W F, 0-3ToIA WA (-
14AZ) BAART. wge) 42 A (TLedl 98 ZUEPd), e EFES tod °ﬂEﬂE (500 L)= =14
3kl IN NaOH (2 x 1 L)ell olo] &

Al713L et sholl HFHAIA EA g E (24.0 g, 88.8%)S 53}

(1 L= A=A Tﬁl%%?ﬁiiﬂﬁéﬂw T NayS0, el A Az

2
o

I NMR (400 MHz, CDCl3): & 4.11 (q, J = 7.2 Hz, 2H), 2.69 (t, J = 5.4 Hz, 1H), 2.30 (dd, J = 8.7, 1.5

Hz, 1H), 2.17-2.09 (m, 1H), 2.04 - 1.98 (m, 1H), 1.55-1.42 (m, 4H), 1.30 (s, 3H), 1.27 (s, 3H), 1.25
(t, J=7.2Hz, 3H), 0.96 (d, J = 6.6 Hz, 3H).

GA-4: g (9)-3-HE-6-% 4T} oo] ES] A

Me O

OHC/\/\)LOEt

500 mL g+t wbe EEkaselA, 1,4-T 54 (240 L) 5 ol (5)-5-(3,3-HHE 5] 4-2-< ) -3-v| & A B} 2=of] ©]

E (24.0 g, 11.00 mmol)®] &9& oA & (240 nl) F Nal0, (71.6 g, 33.0 mol)e] &ojo=

Agaity. kg TEES FAT koA 16413 SoF wnbegivk. wbgo) ¢hs Al (TLCOl ]3] RUE
®

#H), 77 9& AeolE HES T of3tstar ofFEE EtOAc (3 x 500 mL)2 FE&3Th. @ f7] FF
s B (20 9%

=]
=& &, 952 AHSL T NaS0, Aolld Ax=ARG.  Sas ek sl sFAA Al 35
=
T

' NIR (300 MHz, CDCls): & 9.79 (s, 1H), 4.16-4.07 (m, 2H), 2.48-2.43 (m, 2H), 2.27 (dd, J = 15, 6.6

Hz, 1H), 2.17-2.10 (m, 1H), 2.02-1.96 (m, 1H), 1.72-1.66 (m, 1H), 1.54-1.50 (m, 1H), 1.25 (t, J = 7.2
Hz, 3H), 0.95 (d, J = 6.6 Hz, 3H).
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[0856]

[0857]
[0858]

[0859]

[0860]

[0861]
[0862]

[0863]

[0864]

[0865]
[0866]

[0867]

[0868]

S=50ol 10-2667385

oA 50 ol" (S)-6-8| =FA]-3-m AL mo o] ] A

L 5 v EekaaolA, wgke (100 k) & olE (S)-3-E-6-52adAbollo]E (20.0 g, 116.0 mmol)

& A2olM NaBll, (7.0 g, 186.0 mmol)® Attt  We EFws Aol 4AE w<t
wkstgleh. whee] ¢km Al (TLCOl ofsll BUHPRE), whe E9== & (500 mb) = A8kl EtOAc® F=E3}
2 + %

il (
=S 7 NaS0y gollA dxA7]a st shell s5A17 &A1 3hgh= (20.0 g, 99.0%) <

I NR (300 MHz, CDCl3): & 4.15-4.07 (m, 2H), 3.65 (t, J = 6.3 Hz, 2H), 2.30 (dd, J = 14.7, 6.6 Hz,
1H), 2.17-2.09 (m, 1H), 2.02-1.96 (m, 1H), 1.67-1.56 (m, 5H), 1.26 (t, J = 7.2 Hz, 3H), 0.93 (d, J =
6.6 Hz, 3H).

GA-6: A (S)-3-HE-6-((HEE2d)SA]) Ao o] Eo] 4!

Me O

MsO._~_~_A\
OFt

100 mL < vber ST 0A4, DCM (25 nl) & oE (S)-6-3|=FA|-3-wd &A= o]E (2.5 g, 14.3 mmo
el NS 0CoA EtN (4.35 g, 43.0 mmol) @ MsCl (2.45 g, 21.5 mmol)E AP}, wkE ZIES
Ao A A7 Fob mutalith,  wkg-o] k' A] (TLCOl 98] RUEHH), 98 TFES & (50 nL)E 34
kAL DOM (50 mL x 3) o2 FE3ATt. T3 7] FEES T NaS0, AollA AFxA|7|a 74 ol 5F5A1A

117<4 /\g % (2 5 g, 69.5% o '/FET—S}‘??\E[‘.

o

MR (300 MHz, CDCls): & 4.23-4.09 (m, 4H), 3.00 (s, 3H), 2.32-2.11 (m, 2H), 2.02-1.96 (m, 1H),
1.78-1.72 (m, 2H), 1.46-1.41 (m, 2H), 1.26 (t, J = 7.2 Hz, 3H), 0.96 (d, J = 6.6 Hz, 3H).

GA-7: N-(ZRIZ-2-91-1-Y)-4-(EZZF o2 vE )l =oln| =9 3+A:

]
ioan
FsC

2 L S v ZgkseA, DIF (1000 mL) F 4-(EF
2-01-1-o}7 (34.73 g, 6.31 mol)&] u¥k gols AxL B
HOBt (142 g, 1.052 mol) % EtsN (53.12 g, 1.578 mol) 2
7] skl Aol A 12A12F St wwkeRQlth. A
M etal nAS HAANAY. nAZ At 7Y st AxAA A g (111 g, 93.2%)& 533t

Foavg)HzA (100 g, 5.26 mol) % ZTFEI-
7] slell Aol 4 EDCI.HClI (200.8 g, 1.05 mol),

| 1
FAH o Asigrr. e EFES Ah B9

' NMR (300 MHz, CDCly): & 7.90 (d, J = 8.1 Hz, 2H), 7.71 (d, J = 8.8 Hz, 2H), 6.47 (brs, 1H), 4.28-

4.62 (m, 2H), 3.12 (t, J = 2.4 Hz, 1H).

LOMS (EST+, m/z): 228.2 (WD) .
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[0869]

[0870]
[0871]

[0872]

[0873]

[0874]

[0875]
[0876]

[0877]

[0878]

[0879]

SS 536 10-2667385
-8 1-(2-HEA M) -5-HE-2-(4-(E ZF e 2 g)dd)-1H-o| v t}Z9] A :

FsC

—N
2
Me

MeO

500 mL ARE ST WS FHolA EFQ (300 mL) F N-(ZEZ-2-91-1-9)-4-(EgZF o Z g )Hl =o}n]
= (30 g, 132.15 mmol) 2 2-wEA WA o}yl (27.31 g, 198.23 mmol)e] |HNL A B9y 3o A0A]
1 [e]

Zn(0Tf), (15.06 g, 39.6 mmol)Z HZsFoF. WS E3ES 100TAA 16413 &

S Al (TLCOl & BEUEHEE), vg Z3}ES 52 3|43t3 EtOAc (30 nL) & FE3Urt. 77] FEE5S X
3} NaHCO;, @2 MA3IAL F= NagS0, oA AZAZ Y. |98 74t dlol] 5F5A17] 5% AFES A

27t A 29 ARvtEay] (&2, ik F 25% Et0Ac)dl o8] AAste] A 3FE (30.4 g, 66.60) 5
a3t
H MR (400 MHz, CDCly): & 7.59-7.54 (m, 4H), 7.30-7.23 (m, 1H), 7.00 (s, i), 6.91-6.86 (m, 2H), 6.57

(d, J=7.2Hz, 1. 5.11 (s, 2). 3.84 (s, 31). 2.11 (s. 30,
LOMS (EST+, m/z): 347.3 (W)’
GA-9: 2-((5-HE-2-(4-(Eg|EFe2de) A d)-1H-o]nthE-1-d) W e ) dl =] A4

FsC

—N
2
Me

HO

1000 mL 2 vl Zeagda, g2 ek (600 nL) & 1-(2-"EA MR )-5-wE-2-(4-(Eg ZF o 21
e Ed)-1H-o]n k= (60 g, 173.4 mmol)e] &MS -78TolA BBry (60 mL)o® A7} Hgstgrt. w¥k-e =3
ES AoA 3AIZE Qb wwtekgitk. wbEo] &5 Al (TLCol o8] RUHPR), ¥ks E£3ES 44 NalCo,
o2 AU HY. 5" 1A

33 (53.1 g, 92.3%)S %

ol #atar, n-Fak (500 mL x 3) o2 AMHS 7t Sto]l AXAA EA
'H NMR (400 MHz, DMSO-ds): & 9.99 (s, 1H), 7.88 (d, J = 8.4 Hz, 2H), 7.77 (d, ] = 8.4 Hz, 2H), 7.33
(s. 1), 7.14-7.10 (m, 1H), 6.83 (d, J = 8.0 Hz, 1H). 6.74-6.70 (m, 1H). 6.55 (d, J = 6.8 Hz, 1H),
5.21 (s, 20). 2.16 (s, 31).

LOMS (EST+, m/z): 333.3 (WD)’

WA-100 A- (9)-3-mD-6-(2-((5-W D-2-(4-(E2) Z7-2 2o &) 3 W)~ -0 v T 5-1-2) W &) 25 A ) A} 2
oo =] 4
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[0880]
[0881]

[0882]

[0883]

[0884]

[0885]
[0886]

[0887]

[0888]

[0889]

SS90l 10-2667385

FsC

100 mL T2 B}g Zelxzo A, DWF (15 mL) % 2-((5-"WE-2-(4-(EgZF 2w e)wd)-1H-o|u|t}Z-1-
vE)HAE (1.0 g, 3.0 mmol)2] wyE EAS AL F7] sho A4 K05 (1.24 g, 9.0 mmol) Z o€
(9)-3-"E-6-((MEEXD)SFA) A oo E (1.13 g, 4.5 mol)Z HE sk, A8 93 & 80
oA 16A17F FoF mukatgitl. whg o] gy A] (TLCOl &) RuUgEE), e ZIES Aeon 7
IAE JH3la e olAH O ERZ AR, e JHES Tt dlel wFAT £5H

(50 mL)Z X3 3 oE olAHolE (50 nL)& F R el FEES AR AFE L,
Na,S0, AollAl AZAIZIaL 7k st SFAIAL. 58 IFES Aey 2 29 a=2vteagy (79
Ak F 15-30% EtOAc)ell <3l AAste] A 8% (0.8 g, 57.1%)% 533U},

He
7
=
=

o
==

> o
—moggo

e

o

g,

'H NMR (300 MHz, CDCl3): & 7.59 (d, J = 1.5 Hz, 4H), 7.33 (s, 1H), 7.02 (d, J = 0.9 Hz, 1H), 6.91 (s,

1H), 6.89 (s, 1H), 6.60 (d, J = 6.8 Hz, 1H), 5.12 (s, 2H), 4.15-4.01 (m, 4H), 2.19-2.14 (m, 1H), 2.10-
1.95 (m, 1H), 2.04 (s, 3H), 1.85-1.76 (m, 2H), 1.55-1.45 (m, 1H), 1.40-1.30 (m, 1H), 1.28-1.18 (m,
4H), 0.83 (d, J = 6.4 Hz, 3H).

LOMS (ESI+, m/z): 488.5 (W) .

GA-11: (9)-3-mE-6-(2-((5-WE-2-(4-(EgEF e 2ve) s d)-1H-o| v t}&-1-) v &) dl 5 A A 2k4t (813
£ 2s)9 ¥4

FsC

50 mL B vbe ZEkaFel A, THE (40 mL) 2 & (10 mL) 5 g (S)-3-wE-6-(2-((5-vE-2-(4-(ET ZF
L) A d)-1H-o| | thE-1-) ) Al 5 A Ao o] E (0.4 g, 0.81 mmol)e] wHF §HES ALoA G4k
ste)lF 43tE (60 mg, 2.4 mmol)E ATt W EFES ALddA 12413 FF wuksglty. wkg-9
45 Al (TLCOl ¢of3) EYEHR), vg EFES B2 4o Hdd ou=22 Adsgit. 4 $& NN

—

HCIZ F3A7]a 59 ZAE g8l A BEES 50% tlold dEE-deor Azste] BA 3

5 WA A (180 mg, 48.6%)2A F53+%

“Em

HONR (400 MHz, DMSO-ds): & 12.00 (br s, 1H), 7.74 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H),

7.26 (t, J =8.4Hz, 1H), 7.04 (d, J = 8.0 Hz, 1H), 6.95 (s, 1H), 6.87 (t, J = 7.6 Hz, 1H), 6.40 (d, J
= 7.6 Hz, 1H), 5.18 (s, 2H), 3.99 (t, J = 6.0 Hz, 2H), 2.19-2.14 (m, 1H), 2.10 (s, 3H), 1.99-1.93 (m,
1H), 1.84-1.76 (m, 1H), 1.67-1.65 (m, 2H), 1.45-1.38 (m, 1H), 1.28-1.23 (m, 1H), 0.84 (d, J = 6.4 Hz,
3H).

“F NMR (400 MHz, DMSO-dg): & -61.61

LOMS (ESI+, m/z): 460.7 (M+H) .
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SS50 10-2667385
[0890] HPLC: 98.65% (210 nm).
[0891] Ao 2t
[0892] (8)-3-m"-6-(2-((5-mE-2-(6-(E| &F 2" ¥ 2| d-3-)-1i-o| v thE-1-d ) v &) ol =54 ) F ket (3heh=

2t)9] 34

[0893]
[0894] HE-S-2
[0895]
[0896] G- N-(Z2 2 -2-91-1-Y)-6-(EZ EF L2 E)YFIdolr| =9 34!
(@]
X N
| H\
FsC~ °N
[0897]
[0898] 3L T e ZkxaFoA, DIF (1.5 L) ¥ 6-(EgZF=2vE)yaest (150 g, 785.34 mmol) 2 T ZX-
2-91-1-o}1 (51.83 g, 942.40 mmol)2] nWE M-S AL F-Q|7] dhof] A2 HATU (447 g, 1177.50 mmol)
2 EtN (120 g, 1177.5 mmol) &2 A28} th. Whg E3ES A2 A 3A17F FoF mitslgich, wkgo ox
Al (TLCOl 98 ZUEHE), 98 EdES WUFE dystal 59 JAdES oJysta, & 2 A 5 50% ol
g ol ol ER AAHFFHTE. 1A IFFES 7 el AFRAA EA FFE (137 g, 76.5%)S FES ).
[0899] HONMR (400 MHz, DMSO-dg): & 9.39 (t, J = 5.6 Hz, 1H), 9.14 (s, 1H), 8.46 (d, J = 8.4 Hz, 1H), 8.05
(d, J =7.6Hz, 1), 4.12-4.10 (m, 2H), 3.20 (t, J = 0.4 Hz, 1H).
[0900] “F NMR (400 Mz, DMSO-dg): & —66.70.
[0901] LOMS (ESI+, m/z): 229.2 QD'
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[0902]

[0903]
[0904]

[0905]

[0906]

[0907]

[0908]
[0909]

[0910]

[0911]

[0912]
[0913]

[0914]

SS90l 10-2667385

WA-2: 5-(1-(2-T HA M) -5-m P 1o m] chE-2-9))-2- (2 EF o 2 ”) s o] Fha:

FsC
=

—N
2
Me

MeO

500 mL ARE7HSE WS FHolA EFQ (300 mL) T N-(ZRZ-2-91-1-¥)-6-(EZF 2 E)zEo}
= (50 g, 219.29 mmol) % 2-W]EAWlA opdl (39.0 g, 285.08 mmol)e] &NE AL H7] dlo] Ao

= [¢)
Zn(0Tf), (23.8 g, 65.78 mmol) = A grh. Wg EFES 110TelA 16417 &<t wwksiglet.  whg-of <

Al (TLCel 93 =UHEE), v EFES =2 A8t EtOAc (30 nb)E F=318lth. #7] FE2EE X
3} NalCO;, 92 AHTFIL F-7 NapS0y oA A=A G.  Eoas At st 54171 =549 Ai=& 9

g cH== A8t AAlsto] #Al 83HE (46 g, 60.65%) FSBFAT.

I NMR (400 MHz, DMSO-d¢): & 8.83 (s, 1H), 8.08 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 7.6 Hz, 1H), 7.29 (

t, J =9.2Hz, 1), 7.05 (d, J = 7.6 Hz, 1H), 7.01 (s, 1H), 6.88 (t, J = 8.4 Hz, 1H), 6.42 (d, J = 7.2
Hz, 1H), 5.23 (s, 2H), 3.78 (s, 3H), 2.13 (s, 3H).

“F NMR (400 MHz, DMSO-dg): & —66.43.

SA-3: 2-((5-ME-2-(6- (B &F o= d) ¥ g d-3-d)-1H-c|nth&E-1-)mE ) #l =] 4
FsC
N |
_N
N/
Ho Me

1000 mL S wie ZEtaeA, dFEade (800 ml) F 5-(1-(2-vWESA W 2)-5-v & -1H-o| vt} Z£-2-9 )-
2-(EgEFeave)ugd (80 g, 230.54 mmol)e] &5 -78ColA BBry (80 mL)o2 A7} AHz|atqlch. wb

3AIZE Fob wwkskgink,  wkgo] ¢hm Al (TLCOl 9ol8) mUEEE), vs EFES 74
NalC0; & = W@W%‘\E‘r F59 12AZ oFeta, n-FAF (500 ml x 3) oz AHeta 7 dhol] HEAA

A 3E (65.0 g, 84.66%) F53FATE.

HONMR (400 MHz, DMSO-ds): & 9.94 (s, 1H), 8.83 (s, 1H), 8.12 (d, J = 8.0 Hz, 1H), 7.93 (d, J =

Hz, 1H), 7.11 ( t, J = 8.0 Hz, 1H), 7.01 (s, 1H), 6.86 (d, J = 8.0 Hz 1H), 6.72 (d, J = 8.8 Hz, 1H),
6.36 (d, J = 7.6 Hz, 1H), 5.20 (s, 2H), 2.14 (s, 3H).

“F NIR (400 MHz, DMSO-dg): & —66.44.
LCMS (ESI+, m/z): 334.3 (M+H) .

HPLC: 99.23% (210 nm).

W4 o'l (9)-3-mE-6-(2-((5-HE-2-(6-( =] Z5 0 2 e) )2 tl-3-2)-1H-0]n] & -1-21 ) & ) ] 5 A])
Aabreol o 2] G4
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[0915]
[0916]

[0917]

[0918]

[0919]
[0920]

[0921]

[0922]

[0923]
[0924]
[0925]

[0926]

SS50dl 10-2667385

100 mL B whe ZaF0, DMF (15 ml) %5 2-((5-"E-2-(~(Eg)ZF o 2vd) v g d-3-9)-1H-o| vt}
E-1-9)vE)EE (1.0 g, 3.0 mmol)e] Mk fMS A4 H7] dhol] A2 K05 (1.13 g, 4.5 mmol) 2
g (9)-3-wd-6-((MdEFEL)SA) Aol E (1.24 g, 9.0 mmo) 2 A& t. HAH w3 ZIE
80CeAl 16A1%F &<t wkeiqith. wkg<] ks Al (TLCOl <3l HEWE‘) W EES A2

71 AAE oAt old obAlHlo|ER A H T, @3k 5
W (50 mb) R g]Agk & o' ofAEo]E (50 ml) 2 FE3IITE.
T NaoSOy Zdell Al A=A Z71an, 74t sloll sFAZT. 58 dREs A8t

=
], #A Z 15-30% BtOAc)dl] o8] AAse] FA 3= (0.7 g, = B2)S FEFAL}.
LCMS (ESI+, m/z): 490.2 (M+H) .

A5 (S)-3-wE-6-(2-((5-HE-2-(6-(ELEF 2 e) v 2| d-3-2 ) -0 thE-1-L ) &) o =5 4] ) S 24t
(ﬁ}%g 2t)e 4

50 mL &<+ whe %E}*« ol A, THF (40 mL) % & (10 mL) 5 ol¥ (9)-3-#E-6-(2-((5-HY-2-(6-(EEF
S Zvd) I d-3-4)-1H-ol v t}E-1-d ) W& ) ol 5 A] ) Ao o] E (0.4 g, 0.81 mmol)e] wnk £91& 220
Al FakeElE °‘—’F§}€ (60 mg, 2.4 mmol)Z HEstFct. Wg EFES A2oM 12417 FoF wkEsit.
wg-o] gz Al (TLCOl o8 ZYEHEE), v EFES B2 45ta fod JdHz2 AHsn. 4 5
< INHCIR F3A71 5% 2AE AH48qlvt. 124 3FES 500 tolg e 2-Aeox AHste] EA
35S WA 1A (200 mg, 53.0%) 24 F58FT).

HNMR (400 MHz, DMSO-ds): & 12.01 (brs, 1H), 8.81 (s, 1H), 8.06 (d, J = 8.4 Hz, 1H), 7.91 (d, J

1
o
.

Hz, 1H), 7.26 (t, J = 7.6 Hz, 1H), 7.05 - 7.02 (m, 2H), 6.86 (t, J = 7.6 Hz, 1H), 6.43 (d, J = 6.8 Hz,
1H), 5.22 (s, 2H), 3.99 (t, J = 6.4 Hz, 2H), 2.22-2.14 (m, 1H), 2.14 (s, 3H), 2.01-1.86 (m, 1H), 1.86-
1.81 (m, 1H), 1.72-1.66 (m, 2H), 1.43-1.37 (m, 1H), 1.28-1.22 (m, 1H), 0.86 (d, J = 6.8 Hz, 3H).

“F NMR (400 MHz, DMSO-ds): & —66.77.

LOMS (EST+, m/z): 463.1 (MH) .

HPLC: 97.23% (210 mm).

Al 2u

(R)-3-"&-6-(2-((5- (M€ -dy)-2-(6-(E2]3
(12 209 4

ey g e -3-d)- -0 thE-1-2) vl &) Al =5 A]) Skt

=}
u
to
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SEE36 10-2667385
F3C
-
N
—N
O Me N‘/X
2 CcD
HO)]\/\/\/O 3
[0927]
[0928] HE-g-2
FsC
—
N N N\ Na /
~-CHO < ’/N> b ’I> c =N,
Y e YN Y 0
FoC” N @A o\ 9A-2 oy °A-3 o |
FsC FaC FsC
N N N
p —=N e _N f N _N 9
Y
@4 N A5 N ade N  aAT
MeO Br MeO CD3 HO\E CD3
FsC
= FaC
Ne N=
—N Ny
N\% h =N
Joj\/Mi/\/o CD. oA N
HO © P
[0929]
[0930] SA-1: 5-(4,5-T) 3 =2 -1-0]n|t}Z-2-U)-2-(E ZF e ave) e 34:
N
M
X" N
| J H
FsC7 N
[0931]
[0932] 500 ml Ei wbek Zalasola], BuOll (150 nl) = 6-(EgE e ae)yae s = (15.0 g, 85.71 mmol)
2 oog-1,2-to}wl (5.14 g, 85.71 mmol)9] uWF fMS A4 F97] slo] A200A 458 FQF RS T
olo] 11 (25.8 g, 102.85 mmol) = K,C0; (35.48 g, 257.13 mmol)S #H7}staL WHS 23ES AL 197 s}
85ColA 12A17F B¢ 7tgeteltl. wrgol g8 A] (TLCY] o8] RUEHR), vh-e ZFES I3} NaoS0; &
oz AAST o ofHEHelE (100 nL X 3)Z FE3IATt. 3 7] FEFES AFE AFea, T4 NaSo,
Aol AxAZIa 7Y stoll sFAA BF BAES 3N nARA F5EIFReH, oF F& Ao o3t
AAE glo] AFgsrTE (13.1 g, 71.1%).
[0933] HONMR (300 MHz, CDCls): & 9.05 (s, 1H), 8.28 (d, J = 8.1 Hz, 1H), 7.74 (d, J = 8.1 Hz, 1H), 4.10 -
3.50 (bs, 4H0). (5: NH ¥AA= NMRA A #2E A ok
[0934] “F NMR (300 MHz, CDCls): & - 68.07
[0935] LCMS (ESI', m/z): 216.2 (M+H)'.
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[0936]

[0937]
[0938]

[0939]

[0940]

[0941]

[0942]
[0943]

[0944]

[0945]

[0946]

[0947]

[0948]

S=S06 10-2667385

SA-2: 5-(1H-o]m|t}&-2-Y)-2-(EgZF e gve)uad e 4.

N N
| | H

FsC~ N

250 mL S vtet ZgkA=o)A, DMSO (50 mL) = 5-(4,5-T)3| =2 -1H-o| | t}&E-2-9)-2-(Eg ZF o2 v )

g9 (6.0 g, 27.9 mmol)9 gk LAME ALoA K0, (4.62 g, 33.4 mmol) E (T]olAEA]o}o] @ = )ulAl
(10.78 g, 33.4 mmol)oZ A }Act. Wb E3ES A4 B917] sholl A4 1823+ Fot uvis}
gkl ki Al (TLCOl o8 mUEEd), v &% 2 HAMely 5" nAS o7, 1A
& E A9 p-@itor AFsta 3 st AxAA B4 APGES A 1A (4.0 g, 67.7) A 53T

52
7“

' NMR (400 MHz, CDCl3): & 13.0 (s, 1H), 9.30 (s, 1H), 8.51 (d, J = 8.4 Hz, 1H), 7.99 (d, J = 8.1 Hz,

M), 7.43 (s, 1D, 7.16 (s, 1H).

LOMS (EST', m/z): 214.2 (M+H) .

S A-3: 5-(1-(2-H| EA ¥ ) -1H-o| |t} E-2-Y)-2-(EgZF e add) v e 34!

100 mL F wtet S04, DWF (30 ml) F 5-(1H-olv|tE-2-d)-2-(EgZFe=zvE)yzd (3 g,
14.0 mmol)e] ¥k &MS 0TColA NaH (22 % 60% H4ke, 1.12 g, 28.1 mol) 2 A3t A4 Y7 3}
off st LoA 308 T wHtelgith, 2-wWEAMIA HEulol= (3.68 g, 18.3 mmol)E FA B97] 3}
A7 EREC Arlegivk. whE ERES A4 F907] St AeA 12417 EF wvtekgitk. vk gkn
Al (TLCel o3 EUE" ), vh3 £d=S 23} NIl o= AMAS AL e ofAHE (200 mL X 3)&E 5

stk e 71 FEES JE ARSI, T NaS0, deld Ax:AZIA 7S gl AT, 5

=
H AFES n-drto® AFHst wAl SgES WA aA (3.5 g, 76.1%) 2A F53H3AT

' NMR (300 MHz, DMSO-ds): & 8.96 (s, 1H), 8.25 (d, J = 8.4 Hz, 1H), 7.98 (d, J = 8.1 Hz 1H), 7.39 (s,
), 7.28 (t, J = 8.1 Hz, 1), 7.14 (s, 1H), 6.98 (d, J = 8.1 Hz, 1H), 6.88 (¢, J = 7.2 Hz, 1H), 6.81
(d, J =7.5Hz, 1H), 5.32 (s, 2H), 3.67 (s, 3H)

“F NMR (300 MHz, CDCls): & - 66.43

LCMS (EST', m/z): 334.2 (M+H) .
W41 5-(5-H 2 E-1-(2-HEA M A)- 10| | T}E-2-)2-(Ee E2 o 2 ve) v 2| v o] §A4:

FsC

—
N
—N
N/

MeO Br
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[0949]

[0950]

[0951]

[0952]

[0953]

[0954]

[0955]

[0956]

[0957]

[0958]
[0959]

S=50ol 10-2667385

50 mL Bt vk ZEadelA, DWF (30 mL) & 5-(1-(2-wEA1HA)-11-0n|t}E-2-U)-2-(EY ZEF o 21
DHIHd (3 g, 9.00 mmol)e] wut &M Ax BO7] dlo] A2oA NBS (1.6 g, 9.00 mmol)E =& &Fic}.
e EAES H-2oA] 34 % Ak, WS gm A] (TLColl oJ&ll RYERHE), g EFES W
= A oY ofAlEo 2 FE35. e f7] FEES A2 AFHSaAL, F4 NaSo,
5 ARES At A 29 a=2etEady (&8 i F 5%
1% 9 g, 24.3%) 2 5-(4-HER-1-(2-WEAAA)-1H-o] "t}
giuﬂ%)ﬂ%ﬂﬂ 9 5-(4,5-HHZR-1-(2-WEA WA ) -1H-o] 1| T} &-2-Y )2~ (B ZF 2

O

Aol A Az
EtOAc)ell ]3] Al

HNMR (400 MHz, DMSO-ds): & 8.87 (s, 1H), 8.15 (d, J = 8.4 Hz, 1H), 7.98 (d, J = 8.4 Hz 1H), 7.39 (s,

1H), 7.28 (t, J = 8.0 Hz, 1H), 7.02 (d, J = 8.0 Hz, 1H), 6.87 (t, J = 7.2 Hz, 1H), 6.47 (d, J =
Hz, 1H), 5.30 (s, 2H), 3.74 (s, 3H).

“F NMR (300 MHz, CDCls): & - 66.55

LOMS (ESI, m/z): 412.2, 414.2 (M)

(

G5 5-(1-(2-H S5 A A )-5- (W E ~dy)-1H-°] 1| T}E-2- ) -2-(E |3

=}

Fervd)yede] 94!

I

FsC

—
N
=N
N/

MeO CcDh

w

100 mL AEE7Fs gk §kg- FHoA, ZnCl,o & (THF < 0.5 M, 20.0 mL, 40.0 mmol)& H2A
2o A DMl (tlold olel2 F 1 M, 12 nL, 12.0 mmol) 2 7} A3k, EFELS A4 147 &<
WYk A 297 dte HFUg LwoA] 5-(5-H R R-1-(2-HEA A )-1H-o|n|t}E-2- ) -2-(E ZF o 7
1) 2 Ni(PPhy)oCl, (26 mg, 0.0486 mmol) & A &3}Afct. AAE w3 Z3E
A2 A 48A1%F F}F wnkeRgiT. wk 5 AL (TLCel ofs) mue "), vh§ 37
G2 #AAska EtOAc (10 mL x 2)2 FZech. 3 %71 FEES 952 AHskL, F5 NaSo,
doll Al AxA7IAL 7 ol wHEAIAL. $5E ARES Ayt A 29 azatEady (88 94 T 50%
°] 7 ol )-1H-om| thE-2-)-2-(Eg ZF 2 ) v

gdoz 299 %A F3E (50 mg)S F53ATH (MR (~ 1:1)ol <Js] vehfoizl vpe} 23).

o
olo
Lo

»—‘
.'II
0

LOMS (EST', m/z): 351.1 (M#H)'.

GA-6: 2-((5-(ME-dy)-2-(6-(EdZF 2 &)y 2| d-3-d)-l-o|n|t&-1-L) v d ) A= o] T4

F3C.

—

_N
v
CDs

HO

100 mL B ¥teF ZgkA30 A, DM (5 mL) = 5-(1-(2-w EA ¥l 2 ) -5-(H & -dy)-1H-0] 1|t} Z-2-d ) -2-(EE =
Fozve)dad (200 mg, 0.571 mmol)e] |MNE A 1Y) 3o -78CelA 453 BBr; (0.2 mL)o.2 A7}



[0960]

[0961]

[0962]
[0963]

[0964]

[0965]

[0966]
[0967]

[0968]

SE2E5 10-2667385
A, Hbg EES Aoz A3 JFsta AoA 3AIZF FF wukeglYy. HkE9] ¢kE A (TLC
of sl LUEDE), e EFEL 4 N0, QAL (pll - 9) FEE DAE I HHT a4
(3 x 5 mL)ez AAsk
Fa el #7h 4A glo] Ag e,
LOMS (EST', m/z): 337.1 (M+H) .
GA-7: o’ (R)-3-wlE-6-(2-((5-(ME-d3)-2-(6-(EdZEF22W ) I g d-3-¢ )-1-o| vt} Z-1-d) W & ) 7

s s ol o] B 0] g

50 mL T vbe ZEfAFo A, DIF (5 nl) 3 2-((5-(ME-dy)-2-(6-(EgZF 2 2vdg) 9 g d-3-¢)-1H-°] 7]
gE-1-d)dE) A= (180 mg, 0.365 mmol)2] nRE &S AL EH7] sholl A-2oA KC0; (151 mg, 1.09
92 g (R)-3-HE-6-((MEsxd)SA) A= o] E (138 mg, 0.548 mmol)Z A sklch. A+ dt

mmol) %

S EFES AA E97] st 80TolA 16417 BoF waksigith,  wkge] ¢kE Al (TLCOl 98] RYEHE),
s 2352 2 (50 mL)E 3|A3taL ole ofMHOIE (3 x 20 mL)E FE3t. &3 f7] FEES 952
AL 7 NaSO, Aol dx:AZAT. &5 7 st sF5A7. 7589 AFss ZH34 A7 2
Z A2utEadgy (Fa) &2, ik F 15-30% EtOAc) ol & FAIste] FarE<l oE (R)-3-wE-6-(2-((2-
(6-(Eg]Z2Fzrd)vgd-3-d)-1-o|n|tpE-1-)me) s A i wo o] ER o dd FA4 3gE (258
mg)S 533t

LCMS (ESI', m/z): 493.6 (M+H) .
GA-8:  (R)-3-wE-6-(2-((5-(WE-dy)-2-(6-(EFZF 2 e) g d-3-¢)-1H-o] vt} Z-1-d) v &) 5l = A] )

At (SHHE 20) 9] A4

—=N

)]\/?\/\/O cb
HO 3

z
N\

50 mL <+ ®E %E‘r*ﬂ oA, THF (5 mL), EtOH (ImL) ¥ & (5 mL) & o€ (R)-3-wWE-6-(2-((5-(HE-
Z2 o 2vg)yd g d-3-9)-1H-o] v t}=-1-A) W & ) #H 35 A] ) @A} o o] E (250 mg, 0.508 mmol) <]

o

el E 44stE (213 mg, 5.08 mmol)E AT, W EFES A4 164
<o &= Al (TLCAl 93] EYEHH), v EdES Aalal todE e aR
IN HC1Z F3A71 58 ZAE odFedv. +58 14 IHES 7712 A&

HPLC [71Hl*a"i(Kmetex) €18, (21.2 mm x 150 mm) 5.0p; F%F: 15.0 mL/%; ©]%AF: A=: 0.1% TFA, B= MeCN,
T/%B = 0/25, 2/35, 8/65]°l 3] AAeFrt. HPLC %i’g st st FFA7IL FEE AFES B2 84
g, o" ofAlEIOlE (2 x 15 nl)&E FE3T. §7] FEES AFE AFHSL, T NaSO, elA 1=

A 713 7t dtoll FEHAIA FA 3TE (30.5 mg, 12.9%)& F53H%

o

HNIR (400 MHz, DMSO-dg): & 12.00 (br s, 1H), 8.81 (s, 1H), 8.07 (d, J = 7.2 Hz, 1H), 7.92 (d, J =
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[0969]

[0970]

[0971]
[0972]
[0973]
[0974]

[0975]

[0976]

[0977]

[0978]

[0979]

[0980]

[0981]

[0982]

S=50l 10-2667385

8.4 Hz M), 7.26 (t, J = 7.2 Hz, 1H), 7.04 (d, J = 7.2 Hz, 1H), 7.03 (s, 1H), 6.86 (t, J = 7.6 Hz,
M), 6.46 (d, J = 7.2 Hz, 1), 5.23 (s, 2H), 3.99 (t, J = 6.0 Hz, 2H), 2.28-2.17 (m, 1H), 2.02 - 1.96
(m, 1), 1.84 - 1.76 (m, 1), 1.70 - 1.65 (m, 20), 1.45 - 1.38 (m, 1), 1.28-1.22 (m, 1H), 0.86 (d, J
= 6.8 Hz, 3H).

“F NMR (400 MHz, DMSO-ds): & -66.45
D NMR (600 MHz, CHOH): & 2.10 (s, 3D)

LOMS (ESI', m/z): 465.2 () .

HPLC: 95.27% (210 nm).

Al 3

FAA N 25 o]dSF (DMD) <5 Ao o] mEFEg ol AEUA 2 Vo] /A

o7 mEZEg ol Agto] AAt tiAb B AELAS EFett ofd AFEAE FE FAAdE 25 odYT
o] wdl A|x®ElA BAHATE, & [Rybalka, E., et al., Defects in mitochondrial ATP synthesis in
dystrophin-deficient mdx skeletal muscles may be caused by complex I insufficiency. PLoS One, 2014.
9(12): p. ell15763]% Fxdrh. o] AAldolA, FPAow dg7bsd FArdE 25 o|FYT FAETH
TRAE AEE SehE 2d2 Agstal A Aksh B mEZ=lol AEEAe] Ade] dis) Aldskitt.

gE2 9 500 pM 7t2YE
24A17F St HlEE e SEE

A wfeF 2 A DD A% FAL A|EES A E~(Seahorse) XF ZHo|E (fHHE ®HAEZEX~(Agilent
Technologies)) W2 Z#ol®sla 7¢ Tt E3HES 190, w3td M¥XE 2
HA A

OF HEFFI IFHOE FFEAXA FFEFWO] ¢l DMEM HiA oA
2d= A3k,

XAk Absl AA: v EZcglol ~2Ed 2 AF HES 2. 5uM & aule] Al A (A 2wk (Sigma) 75351); 7 uM
FCCP (Alzzm} €2920); 1 uM ZH|&= (A2m} R8875) W <tE|wfol Al A (A]1v) A8674) & te] HF s&= =
# ~-gldelo] E (Krebs-Henseleit) @&Ald 29ateitt. ®A 3 27 BSA (HZF 0.037 mM) F=3& BSA-F
g o]E (HZ 0.037 mM BSA 500 puM Zrgo]E)et 239 200l KHBS 243 Ao HArpstadet. thgol A
Z ujF ZHYOEE AT A KFe96 E417] (JHHE HIamzAA) ol YAA7 HALS A2t

dolHE sl7]et o] Btk v-mEZEg ol 5F (Rot/AM)S EE A4 A5 & (0CR) #hozRE A7t
3t9ith. BSA/PALERE]S] RE 37 FCCP OCRol that 7HE € ZA<] 7S BSARFE ] Zbzhe] FCCP OCR Zkol
gk de] HroR k. o] HE FMHOE Abste] ARl SFo FomA AES it o]ojA o]
£ FAE H8Z H FCCP OCR kel dial Aarslste] Hu|Ho]E 4bste] ®aie w4 WstE AT

nEZ=gol AETA: DM A7F HAT AEZE 96 A ZHE U2 ZHol® it X E &3 mx=
AL NEE 7Y T FIEHES ST, 23 A4ddel, AEE HEE, FFE 2dE AYAY, E=
2009] HPER PGC-la ofdierlolg] 2~ W= LacZ otvlwmvlo]f a2 ZFAAZT. 33U Fo AXE Y wiA]

oA 2A17F Fok BREESASYY Brdl) o2 HAEAT.  QH| o] , AIZE AAF3EaL, o]ojA #-
BrdU &A|e} A 4Tl A "HA] Aguo] sttt v &, BES AFHe d-vkg-2 1g6 HRPSF 4 37T
oA 458 B QlFHolMdstaL, o]olA AFEY. FE dxE A#HEZM 2 (Spectradax) M5 (E#HEE Y
nlo] Al (Molecular Devices)) 4FellA 450 nM 3ol A S k3ic).

O

=
o

BAA B4 delHE Yz Iz ZFelr ®EAsIGIT. o] AAE ' olaiEm-dojE
(D'Agostino-Pearson) UM AA HA o8] AAEAt. MEo] At Exd I =
ANOVA®ll o]o] DMSO whzw: Aol ik ALF Al H74 & SHREE 45

At BAEHA] G2 Ao, AF~L-LEx ARE AFES oS AgEelt. B
7]9} o] ¢JZFHTh: #p<0.05, #*#p<0.01, ##x#p<0.001, #**x p<0.0001.
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