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W Eell F FE Fx

2 E92 201549 108 MUAAE E99 k= 53] hed 9% WE 3308/DEL/2015E A FEsH, 19
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Aoltt. 7] a2 NR2B NWDA =8-A1¢] ejt=oln, gt 5 QA Fofe] And f82 5 At
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N-m&l-D-o} 23} 2 E| o] & (NMDA)
Alolg == o] Adeltt. a7

==
o
A Age] wel Fa g% S Ao AHn

a7
NR2 MEfH o2 FAEE AFEA] Fxolth. NR2 ARFRLS &7] 4% JE a9adoz o AEEEd
NR2A, NRZ2B, NR2C & NR2D, ©]=<& & HAAd AA 5oz ExFErk, NWDA F8€A, £3] NR2B AEH4-
i Adel Al EmE dusdd 24AE Fo 9% e ARE 99 ARAZA 248 9 AT (Fa
[G. Sanacora, 2008, Nature Rev. Drug Disc. 7: 426-437])

Al dlAd A ALds $3 Ca o FES Wallske Al AdAolth. AT i
o o

S 3 i.v. SFEEA QI A4
Ao A w23 2 A&EHe &4 540 45" v k. =g, AT vEEE 2184 F9d 9
& E%o°] fAYATY (¥ [Zarate et al., 2006, Arch. Gen. Psychiatry 63: 856-864]1). d}x|qF, o]¢} 7+
L T FELe dE auE T¢I 29 ONS FFREom Q3le] AFE A7H A E et
Gz e, - A3 F-917F NR2BY] N-Tek T Qle A ek E0E v glrk. o] F-9jo] A ow A
sete 2gA, A Eg <A uk

R hal

3 AZ 2 (Traxoprodil)& i.v. FEZA] <7t AAF Al oA x&A Q] 39

< 2 jXE FAg z2adS Yeldet (3 [Preskorn et al., 2008, J. Clin. Psychopharmacol., 28:
631-637, = F. S. Menniti, et al., 1998, CNS Drug Reviews, 4, 4, 307-322]). &y}, o]&]st FFolA <]
ko] ke ke Aol &E, A3 okEs, @ hERG o] QLS EIE g2 sty H A thI Ae
de] Agel os] Walldar vy, hERG o] Ao e FAFom AP EEAE = EAE(Torsades
de pointe)& EF3 A FAWom ojojd 4 glomz o3t Ao g HHAFS FesTh. wEA,
T8 TF Felo Axmol oA, gk ok ZEDIS 7HE aFAQ NR2B-AEd 54 ¢EAHE %
A} Aol gk WS AFA Hav)k dof gl
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BN SEEe B AMd A W W AEwe ol B AERoke] Bakel A &AA BAH
e w4 wae Agdd AzE & g, wee 488 Ao 9 By oal 489 L6 FolA
FapEa, wae]l ANl Agsth. =R, a7] ZAR @4 wael AR, g, wrg ex, A9 A
S0 9 FAY Axe] MEe TEd BE ALE 1e 2AL 1 wgel tal wEed 2AES Aeuy
o= #el )& Roke] Bae] F1&jel] ola golahA AAHoloF @t o] olsfHolef @y el v
F RRo] EASE BBl AE Ak @ Mg ggAelolol BTk e f71 BA J1EFore] A
A&l o8] olsiHth, whg AT A8 APl G oleld AGe BA AeRokel B J1&R
7

OBn Pd/C, H2,

NaO(t-Bu),
o0 /\ |\ BINI-{P,Igi):IZ(dba):! °>_N/ \N _@_osn qee
>—N NH + P e 4‘»0 \__/ \

4,100 °C
3

Q.  /\ — 1,4-t]%4k F HCI 7\ —
>~N NOOH —_— HN N \ / OH
/N (VAR

4

5

EN

SN OBn
| -39 2k 378 FEA AzE3UT:
Br~ N E3: WO02010/28776 A1, 2010
2

tert=8 4-(5-(05A) 3 2 9-2-90) 9] - 1-7h 2 A e o] =

OBn NaO(t-Buy),

X BINAP Pd2(dba)3

o — / N\
>—N NH + | P N N
+0 \_/ Br N o‘ﬂ, 100 °C 3

1 2

\ OBn
\_7

E54 (100 nl) F tert-F¢ IHAZ-1-7t2 5 o]E (5.99 g, 32.2 mmol) o] wRE KMol Ao 5-(ul
AeA)-2-B25ygd (8.5 g, 32.2 mmol), 2F tert-FEAZ (7.73 g, 80 mmol) & BINAP (4.01 g, 6.44
mol)E HA7Istn, v FFES N2 158 =t HAF A, o]ojx Pd, (dba); (2.95 g, 3.22 mmol)S 75}

Ak, ¥E ZIES 100ToA 18AIZF &<t a3t whge] A& LCMSOﬂ s U, wkE
b q

EHES AgolES T oHsla, " ofAlEHlelE (200 mD)E AFHEA; oHES FHAA ol” oA E ]
E 2 E2S AAGAY. BEE 2 (250 m)S H7leln, AAHES oE oA HOlE (3100 mL)® 23
la, &3 57 =& T FAUEE A M @A, d9stn, 52AA 2 B2 208 FEFQY. %
ARES 120g A7t A A& APEste ol=3d 93 quﬂ O}L AR A8 od 2 406 og oA
olER &EAIA tert-F4 4-(5-(HMASAD I H-2-) | F - 1-7t2 5 Aol E (5 g, 12.99 mmol, 40.4%
F8)E FA A BA SS90

LCMS: <F&A:HCOOHZS AFE&3le] pH -5 XA HE 10mM oFMEANIRE, o]5A A:9-EA4:ACN (95:5), o]FAF
B:&+3A:ACN (5:95), WHH:%B: 0B-5%:1.1% -95%:1.7%-95% Z+& w=): AAE BEH C18 (2.1 x 50 mm) 1.7 u
W o\ w2 A &3 0.8 ml/E, RT-1.28%, M(+1)-370.
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tert-H4 4-(5-3| == A g d-2-2) g A-1-7t2 2o E

O}\; /\ 4@7 Pd/C, H2, ¥l&+ 2 o
N N \ OBn N OH
3

Heke (10 nL) 5 tert-F¥ 4-(5-(AAZAD A d-2-L) A F 2 -1-7F 25 o] E (2.00 g, 5.41 mmol)<]
Ek g Pd/C (0.576 g, 5.41 mmol)E A7Vsla, 4 FHY EH dlo] AF WS B3] wuksla, A&
oA 1817t FF ek, Whgo] ¢hAS LOMSel of& EUEHIITE. WS EES Aol EE Fd

Astal, ARES FFAA tert-FE 4-(5-3=FAHEH-2-) FHFH-1-Ft2H A H]E (1.4 g, 5.01
mmol, 93% &)& 244 A EXL2ZA 53130,

LCMS: %B: 0%-2%:1.0% -98%:1.6%-98%, ©]F4 B: oA EVEZ, o]%AF A'E = 0.1% TFA, #H:C:\ wl2™
2, RT- 0.64%, M(+1)-280.

A 3

6- (I A #d-1-L) ] g & -3-2, HCI.

XN 14054 3 HOL /=
>—N N_OOH HN N—Q\ Y, OH
o _/ N _/ N

4 5

1,4-t]=4F (15 mL) = tert-58 4-(5-3|==A1¥ g d-2-9) JHgz-1-7F2 8290 )
b golo] ALofa] 1,4-t]2AF = 4N HCl (5 mL, 5.37 mmol)S H7Fetgith. w¥hE EFES ALoA] 12
wkekith, whgo PAS LOMSOl 93] EUEHET.  whg E3R}ES F5AA 6-(F R

EE—’

AlZF Eok
1-¢) Igd-3-&, HCl (1 g, 4.08 mmol, 76% =&)< WA A=A F5a4T).
LCMS: €F&=A) :HCOOHZ AM-g&3le] pH -52 ZAE 10mM oAIEAFS R E, o]5AF ArbA:ACN (95:5), o]%Ak

=
B:9F=A:ACN (5:95), W :9B: O8-5%:1.1% -95%:1.7%-95% Z+ = 3: A BEH C18 (2.1 x 50 mm) 1.7 u
WG\ WA A S8 0.8 ml/E, RT-0.35%, M(+1)-180.

[e] .
Hhg-A 2:

~ o N=
/j/ N\ / 14-t124 & HCl
N NH il
)\ ~|~ >_ DMF, 60 °C ,}_N N_<\ }0
. N= DIPEA,
CIHHN  N—( p \Q\ \5/ DNMF m
. N MW, 120 °C "‘_<\
_ BB3,DCM @\
aSey

oAl 1

tert-5-49 4-(G-mEA|F2u|d-2-9) FHH-1-7l2 5 g o|E

)\/j/ b + >\‘_N DMF, 60 °C +:>—NC/:N4<§}O/

_rg

DMF (20 nL) % 2-F22-5-WEAYYnd (1 g, 6.92 nmol)9] ¥k flo] AEY 2B = tert-FE 1
2-1-7t2 2 A Y olE (1.2 g, 6.44 mmol) © TEA (3 mL, 21.52 mmol)E H7}etxm, EIES 60TColA 4843
B9 whHkegIth.  whEo fAS LOMSel <& RUEH }Oﬂﬂ} SWE TS st AAs = AREBS 75
shglom, olF od ofAlEHO|E (100 mL) Foll &3|AI71a, & (2+100 nL) 2 AHsta, 7] S5 55 3l

I

L

=
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[0080]

[0081]

[0082]
[0083]

[0084]

[0085]

[0086]
[0087]

[0088]
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[m

(

EF oM AxA7laL, ojgstar, g st SHAA = 2 (1.5 g)& 24 MARAM FS5sigdr. *= 3)
JR=]
=

& v (g A7 A 2, 156 AL oPAEOE / Mg ofHlZm ool ola) FAlste] tert-FE 4-
5% 4] 3] 2] v ¥l-2-9)) 3] o e} - 1-7h 2 A el o] = (550 mg, 1.738 mwol, 25.1% FE)E WA ;AN 5
aleh.

LCMS: Zrid-olalg] 2~ o~ g2 (18 (50X2.1mm-2.7 um), °©l&7 A: & F 10mM NH,COOH:ACN(98:02), °]&7d

I

~

B: & % 10mM NH,COOH:ACN(02:98), % = 1ML/, AJZk: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, LCMS RT = 2.2% M(+1) -295.

oA 2

SN M/ iages = Ho N\ N=
NN 4-01 %2}
o>_ —<\N:/>—0 CIH.HN N—<\Ni/>70
3 4

(10 nL) & tert-%€ 4-(5-vEAT | d-2-)FHHA-1-7t2 52| E (330 mg,
gole] 1,4 o2k 2 HCL (1.121 nl, 1.121 mmol)& H7FsIQith. WS E3ES 224
AFEFSTE. WESS] A S LCMSO ol EUEHENY. fulE 7 Sl ﬂ]ﬂﬂ@ 5}?“

, o]2 ol" olAHo|E (2+10 mL)E AsAYta, FEH AAS o7t 59
Hepzl-1-d)IAYrd s|l=2F2eol= (200 mg, 0.607 mmol, 54.1% +&)E WA AAZA F53
LCMS: Zr-olAlE]~ ol A=~ C18 (50X2.1mm-2.7um), ©]54 A: & 3 10mM NH,COOH:ACN(98:02), o]&4F
B: & % 10mM NH,COOH:ACN(02:98), %% = IML/¥, AJZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, RT - 0.946%, M (+1) - 195.

A 3

c
o
—\ N— / c DIPEA, @\ o]
CIHHN N—<\N:/>—0 R \Q\N&Br DMF F N I N=
\—/ . N N o
4 5 6\_/ N \

MW, 120 °C

Az DF (1.5 nL) 5 5-HWEA-2-(FHHK-1-)IAYrd s=E2F=2eo]= (50 mg, 0.217 mmol)e] u®E &
ool DIPEA (0.114 mL, 0.650 mmol) % 3-BEH-1-(4-F22-3-ZFe29d)Y28d-2-& (95 mg, 0.325
mmol) S 71tk RES EFHES MV Sfoll 120ColA 908 F<¢F 73t w59 A8 LONSel o) =
e stk wg EFES A st sFAA 1-U-FRE-3-Z2F029d)-3-(4-(5-HEA I g H -2~
DA e-1-) A EHD-2-2 (60mg, 0.093mmol, 43% &) & SFFES LOMSel o3¢ 63% TE=2 F5319
on, o]& F& A | $lo] AF&-3H3T).

LCMS: Zi-obalg] 2 22~ (18 (50X2.1mm—2.7pm), ©]&’F A1 & 5 10mM NH,COOH:ACN(98:02), °]57

X (
o rﬂ o o[o

2L

>,

B: & % 10mM NH,COOH:ACN(02:98), % = 1ML/, AJZk: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, RT - 2.2+, M (+1) -406.
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[0089]

[0090]
[0091]

[0092]

[0093]
[0094]

[0095]

[0096]

[0097]
[0098]

[0099]
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KO(t-Bu),

o]
N
= oB /©/\\§OM
_HAEdNx H
TEA
[ > U 224 ,110°C HNQ\N Sn

DMF, 120 °C

OH
Pd/C, H2, "l &2
uu,,N /@/\ ”
uN

SN OBn
| ) -a%E os av)E 2zae Azsun:
cl N E-3]: US2003/162790 A1, 2003.
2

1-(5-(N A5 A) 3 2 ¥-2-)-1, 4-F] o} 4| %

H
i KO(t-Bu), o8B
[) : YT _Asais T
Ny
N a” N 254 ,110°C HNK\ N7
H U
2 3

.00 g, 13.66 mmol) ¥ XEMF tert-FEA= (3.06 g, 27.3 mmol)E 713
o WA v, HEZY 2~ (1.578 g, 1.366 mol) S A-2olA H7lstdct. wke £3E
Zhdatadvk. whgo] ehAS LONSel o8 EUE Ptk Wk E¥ES AefolEE

(¢}

[e]
&5 FF5ANA = B4 95 F5AT. = AHES 40g G718 &Fn
Al
(

79 (10 mb) & 1 4-tobAlzt (4.10 g, 41.0 mmol)e] ik §-ofofl A-e-of A
0
}.

i)
—
A
ol
pign-=>
=
()
Jo
>,
~—
&
ich
o
P
e
- =
W
0
o
O
=
2,

sta, AES A oHZ F 75% oY oA HEZ g
1.5 g, 4.29 mmol, 31.4% &)< 2N H3y EQZA F531% ).

LCMS: %B: 0%--2%:1.0% -98%:1.6%-98%, ©]54 B: ofAlEUEZ, o5 A:E = 0.1% TFA, HH:C:\ v~
2, RT-0.66%, M(+1)-284.

A 2a

o Ko
QU Ug> Ly

DMF 120 °C

DMF (3 ml) & 1-(5-(WIESAD) I d-2-¢)-1,4-to}A (0.200 g, 0.169 mmol)e] wHk gollof] H2oA] TEA
(0.071 mL, 0.508 mmol) % (S)-1-(4-wHEHZ)-2- 45 E2|d-3-d HetEFX Y o]E (0.096 g, 0.339 mmol)E
Arbelgleh, Wk EFES wlolaR Yo HoA 120TC A 2417F EoF wwketitt. Wkl AL LOMSe| 9
& XUHHsAn. v ERES FE3AA £ 24 0.45¢2 FEIRY. = BF2S AAE TLCA o8] AA
3lal; ZHOEE dE oldEHolER FAsle] WAl x| @A (R)-3- (4 (5-(ANAZA]) A g d-2-9)-1,4-1]
oA F-1-U)-1-(4-W il A) 9 S d-2-2 (0.04 g, 0.085 mmol, 50.2% ++&)S F53% ).

LCMS: €+ :HCOOHZ AMg&3te]l pH -52 ZAHE 10mM oMAEAYSRE, ol5Ar Ar=A:ACN (95:5), o]&At
B:FEAtACN (5:95), WHH %B: 0%-5%:1.1% -95%:1.7%-95% 2% = : N ¥ BEH C18 (2.1 x 50 mm) 1.7 u
WG\ WA A 63 0.8 ml/E, RT- 1.3%, M(+1)-471.

_H-

)
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[0107]

[0108]
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oA 2b:

HNK\NJ\\/NT \Q & :©\ \j} -

DMF 120 °C
3

DMF (3 mL) & 1-(5-(lALA) ¥ g el-2-2)-1,4-t]obAl# (0.05 g, 0.176 mmol) ] my+ folo] A Lo TEA
(0.074 mL, 0.529 mmol) % 1-4-FEZ-3-ZF2 27 d)-2-249Z2d-3-9 veEFYo]E (0.081 g,
0.265 mmol) & H7F8lith. Whg EFES wlo|ZZ o] Ho A 120TeA] 2417 &<t wuksIITh.  LOMSOl <]
3 22 WAHE A 284, v A ol FHAA 2 3-(4-G-(AASA) v g -2-2)-1,4-t] o}
AF-1-d)-1-4-F22-3-FF 229D E2d-2-2 (0.2 g, 0.113 mmol, 64.1% FH)S ZA A4 &2
24 FEIGlen, = 245 auE $5 wAlol F7F A flo] AME-seiT.

=S |

LCMS: €F=A) :HCOOHE Algsle] pH -52 ZAE 10mM o EAISRR ol5AF A:rghE2A:ACN (95:5), o]5A+
B:9F=A:ACN (5:95), W :9B: O8-5%:1.1% -95%:1.78-95% Z+ =3: A BEH C18 (2.1 x 50 mm) 1.7 u
WG\ WA A S8 0.8 ml/E, rt-1.25%, M(+1)-495.

wg4 4
=N
Bno{/)-m
Cs2C03,
Xanthphos, o
HN Pd(CAG2) _ o _</j\>,<! :N_< 24 Hl N= .
N o 1’4_1:],9_‘,‘\1_’ =N o — HN N \ / OBn
\]é 110 °C 2 3

1 O\{/
o
_ACN.DIPEA
/@/\l\\#o Uémﬂ@ _<:>_ Pdc. AEg
F 85°C

o
FQ/\@""NSN—@OH
5

oAl 1

(18,49)-tert-%4 5-(5-(AE A ¥ 2] d-2-2)-2, 5-HolAH A S 2[2.2. 1] F&-2-7t2 5 e o] E

—=N
Bn0—<\:/)—CI
H"@ Cs2C03, Xanthphos, o
NYO Pd(OAc2) Bno@r\l@;\“{
1 o\~/ 14924 110°C N ) °¥

1,4-952F (50 mL) % (1S,4S)-tert-#8 2 5-UolAHAE2[2.2. 1] e-2-7t2 8 golE (2.5 g, 12.61
mmol) 2] &Moo 5-(HAA)-2-F 2298 (3.05 g, 13.87 mmol) L BAAIEF (8.22 g, 25.2 mmol)S A7}
s, whe EES ALR 155 Feb ©7]3 thg, XANTPHOS (1.094 g, 1.891 mmol)oll ©]o]4 PdOAc,
(0.283 g, 1.261 mmol)E FH7Fstar, 110CE WA 7Fdsgick.  wkgo] hdS LONSel o8 RUE P
HSES AelolES B3] o¥stal, od oA HOIE (100 mL)E AFEAT. AH}ES AF dlo] FFHAA
Z =4 5.5g% F5EIUT. X BHE ol=F Al&El (25% EArEAE, 40 g A7 A ARl o] gAske]
(1S,49)-tert-F4¥  5-(5-(IAZA) | d-2-%)-2,5-t]o}AH A S 2 [2.2. 1] eH-2-7F 2 54 o] E (0.8 g,
2.097 mmol, 16.63% T&)E M A=A F533AT.

LCMS: Zrel-olAlE]l~ o]AaZgl~ (18 (50X2.1mm-2.7 um), °]%AF A1 B F 10mM olMEAMIRE, o4 B:
CAN, &% = IML/%, ANZF: % A: %B:: 0.0: 100.0: 0.0:: 1.7: 0.0: 100.0:: 3.2: 0.0: 100.0, RT - 2.505%,
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[0111]

[0112]

[0113]
[0114]

[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

[0121]

[0122]
[0123]
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M(+1) - 382.

oA 2

(1S,48)-2-(5-(MIA AN T g Dd-2-Y)-2, 5-T] o} AH A S 2 [2.2. 1] P&k

(o]
2 3

0
v}

A ]
E (0.8 g, 2.097 mmol)&] &Ml =4k F 4 M HCL (5 mL, 20.00 mmol)S % }6 3, 9w AR
o kgl ekAS LOMSel of& RYEREssit. wEES WE aoﬂ EHAA il
=5 ﬂiﬂ% 12 ofAlElo]E (2x 50 nL) 2 AspA st A shgHEel 106 T &
AARES oEolAElolE (3x 50 mL) 2 FE38taL, &3 77 & E
O%JJroh LZ skl FHAIA (1S,45)-2-(5-(AA A A2 H-2-Y)-2,5-olAHH A 22 [2.2. 1] & (0.5
g, 1.066 mmol, 50.8% &)< ZA nAZA F533ct.

}_

b

{0

o
ol

4 B B e
ol

~

[o
=)
N
-
ol
ﬂ—’

LCMS: ZreH-olAlE] 2~ o 2~X g (8 (50X2.1mm—2.7 pm), ©]5A A: 2%ACN - 98%H,0-10mM NH,COOH, °]-5%+ B:
98%ACN - 2%H,0-10mM NH,COOH, % = IML/¥, AJZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 4.0: 100.0, RT -
1.726%, M (+1) - 282.

oA 3

(R)-3-((18,48)-5-(5-(AA A F 2] F-2-9)-2, 5-Tl oA Al F 2 [2.2. 1] 1 9-2-9)-1-(4-ZF o 2l ) 9] &
Z-2-2.

N

OMs
N F o2
HN S\N—QOBn ACN, DIPEA /©AN\\J§”"N® _b‘
N OBn
3 F \_/
4

85°C

SMAEYUEZ (3 ml) T (15,49)-2-(5-(1d&A) ¥ gl d-2-9)-2,5-t]o}xpn| A| &
0.267 mmol)¢] &%ell DIPEA (0.140 mL, 0.800 mmol) 2 (S)-1-(4-Z=F =W d)-2-5
EuYlo]E (0.115 g, 0.400 mmol)E 7}k th5, 85CE whA 7Hgetqivt. &S 7
MM ESR (10%) &< (50 mL)3 ol dofAlH o] E (50 mL) Apolel] Ewislil, 7] &
Al71aL, g stddl FFAIA (R)-3-((1S,49)-5-(5- <M%A1>ﬁ4w—2—%>—2,5—mmam
2-)-1-(4-ZF o 2wl A9 Zed-2-2 (0.18 g, 0.194 mmol, 72.9% F&)S 2N A4 =
}.

LCMS: %B: 0F-2%:1.0% -98%:1.6%-98%, ©o]=At B: ofMEUEZ™, ol%A At B 3 0.1% TFA, ®¥:C:\ v~
220 RT - 1.218, M(+1) - 473.

tio
o 2
>
T
Y {m
v
\}

i)
i
R
& o
i
ol
ol
38

WA 5

HN N—Boc
o n/

o
"<§—oms _AN | N /\ TFA, DCM { —\ OBn
130°C \I\N N—Bog ———— N IIIN NH + ﬁ
1 7

NaO(t-Bu), BINAP,

sz dba)3 Pac d@gg
% 4, 100 °C "N _(} "N NOOH
T

oAl 1
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[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

[0135]
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tert=8 3-mE-4-((R)-1-(4-m B 2)-2-% 29 Z e ©-3-) 9] | e}l -1-7} 2 B 2l g o] =

HN N—Boc

Joge Ué..w

SPAIEYEZ (30 mL) F tert-F9 3-Weadel-1-7l2 5 o]E (0.530 g, 2.65 mmol)e] &Kol (S)-
(4-mEwd)-2-S 4328 d-3-Y WeEEFTYolE (1.5 g, 5.29 mol)E 78l 222 130CE 2/ &
ASAIFTE, we EES 5 (30 mL)E 3A5taL, o' oM HO]E (2x 50 mL)®E F=3IATE. ¢33 /7]
SAMGER oA Ax:A7IAL, 7S kel FHAFT. = EEE 80% oMMEYVEZ + 20% 10mm oA EA
nE EUL%E |IYAZ]E C18, 40 g A FH| =] AolA AAet] = tert-F€ 3-WE-4-((R)-1-(4-w]
29 & d-3-2) g 2}A-1-7t 25 A g o] E (950 mg, 2.255 mmol, 85% F+&)E I MA 1A 2 A

T

ruﬁo
= oy

mﬁ

=
ru

)-2
‘RAU‘r
LCMS: RT: 2.368% ACN/HCOONH, ¥3F H,0, oFAlE]Z~ o]~ #~ (18 (50x2.1 mm-2.7pum), 7-°) = 1.7%, 33 =
220 nm; MS (ES): m/z 388. M+H.

[«0
-

A 2

1-(4-wEid)-3-(2-v g I # 2t -1-d) 9 &2 T -2-=2, TFA
e} @]
OO0 SonTe
HIN N—Boc 1IN NH
) )_/ 3 )_/

DCM (25 ml) & tert-F9 3-Wd-4-(1-(4-wduld)-
2.58 mmol)<] wHF fole] Ao]A] TFA (1.988 ml, 25.8 mmol)e & }6}%:}. El3
& whkskgith. whEol fAS LOMSel 9fs EYUEHSY. whE E3ES =E=
of ¥l = (20 ml) = A A s)har, A= pazy’ 3} Az A
1-(4-HEd 2)-3-(2-v e g H2}d-1-d) I S Hd-2-2, TFA (856 mg, 1.919 mmol, 74.4% F&)S F533

TFA, DCM

LCMS: ACN/HCOONH, E3F H,0, olAlE] A~ o] A~Z g~ (18 (50x2.1 mm-2.7 um), -8f - 1.7%, 3 - 220 nm, RT
-1.75%, M (+1) - 288.

A 3

N
CI‘<-:\>\0Bn

NaO(t-Bu), BINAP,
Pd2(dba)3

o)
/©/\$HIN E=4] 100 °C /©AT§IIIN N—<i/>—OBn
S

S-(MFASAN-2-F 2292 (650 mg, 2.96 mmol)<] WHE S 1-(4-wEulZ)-3-(2-HE I Z-1-¢) 7]
-2-2 (850 mg, 0.696 mmol), BINAP (43.3 mg, 0.070 mmol) % AF tert-FEA= (201 mg, 2.088
mmol) S 7'97}5}913}, S S3ES AAE 108 B9 A U, Pdy(dba); (51.0 mg, 0.056 mmol)S X7}
& EFES 110TolA 18AIF & whksli),  wkg-o] 448 LOMSOl 93 ZYE sk, W
23} Ouﬂﬁ}%‘iﬁ gAog 3XM3tar, ¥ ofAEHo|E (100 mL) & FE3F Y. F7] 5= Na,S0,
Aol Al AxA7 AL, ogstar, @49k skl FHAIA £ EF 1.5¢8 539 Y. £ E4E 10mm oA ERIE

o

-

=]
FOF 4% oHHNEVUE"E=R  {IA7|E C18  (24ans, A e, AgaleldE)  AelA AHASHY

3-(4-(5-(AZ LA I B H-2-2)-2-w & I F g} 2 -1-2)-1-(4-wW el 2) 9 22 Pd-2-2 (650 mg, 0.994 mmol,
33.6% &) LONSO] 93 726 £ ZtE A A 2A 551},
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[0137]

[0138]
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[0141]
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[0143]

[0144]

[0145]

[0146]
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LOMS: Zr#-olAlE] 2~ oA (18 (50X2. Imm-2.7 pm), o] &4 A: &= % 10mM NH,COOH:ACN(98:02),°]54 B:
& % 10mM NH,COOH:ACN(02:98), 3 = IML/%, AIZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0, 3.2: 0.0,
RT -2.489%, M(+1) - 471.

yh-S-2l 6

fus -
— o
C'_O_OE” /©/\N
Br o

NaO(t Bu BINAP,

Pd(d I\ /=
1,4- El%’ﬂ- a5 DMF, 120° C, MW N

1 3 \
Pd/C, H2,
e /©/\$—N \ / o
@A 10 1-(5-(ME A F 2 e-2-¢)-3, 3-v D I 7| 27
CIOOBn
\ /
NaO(-Bu), BINAP,
o W PSZ(Eiba;I:)’a N\ N=
HN N—Q—OBn
)V/ 1,4-09S4F, & -
1 2
1,4-t]2A4F (20 nl) ZF 5-(MALA)-2-F2&298d (1.731 g, 7.88 mmol)e] &) 2 2-tjHE w3l
g, 8.76 mmol), BINAP (0.545 g, 0.876 mmol), &% tert-FEA|= (2.104 g, 21.89 mmol)E H7lstgch. wb
£ 3IES ArR 158 T HAS I, Pdy(dba); (0.642 g, 0.701 mmol)E H7bslith. wWhHe E23dES AL

ato] 5AIZF E¢F BFetgth. ¥k ol 9AS LOMSel & EUE#EsIt. whe 23RS & 50nlE
s|Mstal, AAES olE oAEIolE (3+50 mL)ZE FE3IFT. &3 f7] & d4 €9 (100 nL) o2 Al s}
3L, NagS0, ol A AzA7]aL, 7% bl SEAA Z FFE 3¢S F539u. = EZS 40% oHEYEL +
60% 10mm oM EAMIR o2 L23t= 120 g C18 YA 9G4 2 AolA AA st 1-(5-(AA2A]) g d-2-
2)-3,3-tdE o g (1.3 g, 4.33 mmol, 49.4% F&)< F534t).

|

LCMS: ACN/HCOONH, 3 H,0, o}AlE]~ o] A= # 2~ (18 (50x2.1 mn-2.7 um), T-H] = 1.7%, & = 220 nm, RT
- 1.94% ) M(+1) - 298
oA 2

(R)-3-(4~-(5-(HlA A ¥ 2| d-2-d)-2 2-t v & F o g} 7 -1-)-1-(4-w &l A) ] B2 g -2-.

T\ N= TEA N N o
HN N N\ / OBn R — N N—Q\ / OBn
):_/ DMF, 120° C, MW /\_/ N
2
3

DMF  (2nl) % 3-BEr-1-4-{adzd)Zdd-2-2 (135 mg, 0.504 mmol)e o] ALA
1-(5-(AFS A ¥ P -2-9)-3, 3-t | 2 3 | 2} (100 mg, 0.336 mmol) 2 TEA (0.047 mL, 0.336 mmol)E 3
74skgith. wkg EFHES CEM vlo] Az ol B 120TolA 1.541%F &t 7kdslgivt.  wkg-o] 948 LOMSel
JoH Uyttt ¥ EFEC = (25 nb)S HUksta, AAES od oMAHlE (3x15 mL)E

= et 7] S Na,S0, ol 7dx:A 7)1, o7balar, 729t bl EHAA & FHRFE 0.3 55319
. & EFE 80% ofMEYUED +20% 10mm TFAZ £2]8l= 94 AR €18, 24gms A e]7} A o 283}
(R)-3-(4-(5-( &MMWA -2-9)-2, 2-tjWd ) H-1-d)-1-(4-HEuld) 9 Z2 9 -2-2 (25 mg, 0.046
mmol, 13.81% )& 533},

mlo

LCMS: ACN/HCOONH, E3F H,0, o}AlE]~ o)Ay~ (18 (50x2.1 mm-2.7 um), T8f = 1.7%, 3 = 220 nm, RT
- 2.562%, M(+1) - 485.
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[0155]
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e

E]_]_—

2

214
AAd W(FHAEA): 1-4-FRE-3-Z2F Q0 2 Hd)-3-(4-(5-3| =2 A T g nd-2-) 9] H &7 -1-Y) 7] Z -

L

.

N}

7

\5///\,\'/(} Barznncm CIF\Q\N&/NGN”&?OH

-78°Col A DCM (8 mL) & 1-(4-Z22-3-ZF 9 2Hd)-3-(4-(5-HEA T g d-2-4) I7Hax-1-¢) =84
-2-2 (60 mg, 0.148 mmol)<] MWW &oHo] DCM = BBr; (5 mL, 5.00 mmol)& 3] Hrbetgch, g &3

3
EE AR 1242 St weksigitt. whge] HAS LASE E3 RYHPesith. §hE =S 0C=E Y
ZYAl7)aL, 33} NalCO; &< (25 mL) o= ZAsgitt.  APES DM (2#25 mL) o= FF8aL, &3 f7] 55
T SR EF AoA dxA7a, oFslal, 7 dte 2UAA 2 SFES 59T Z SRS SP
of  A&skadtt. x 23& 0}7] x0s Ze éXﬂ% LC/NSE  Fall AAlskAt: e dxBefA
C18,19x150mm,5 um; 7F= ZH: e~ AA~BHEX] C18,19x10mm,5 um; ©]F5A A:5:95 oA EYEZ 1 10mM NH0Ac

23 E; o]5A B 95:5 oMM EYED 10mM NH,0Ac X3 E; Ful:258o] A= 5-35% Bol ©]ojA] 35% BellA] 10
2 &2 9 100% BAA] 58 G2 S lmml/E. B2A APES FostE 23S ?}f}é}ﬂ, A9 (Genevac) 94
7S ALgste] AFRAA 1-4-FEE-3-ZF229Y)-3-(4-(5-3| =F A g n|d-2-9) ] A g} 7 -1-9) 9 =
2 e-2-2 (29.1 mg, 0.148 mmol, 50.2% &)< AT AN ZA F5315E. 2719 —Erﬁ% LC/MS +9& AF
&3t HE L& A48l

F9 1 27 2 olAlgl 2~ A2 C18(50x2. Dmm, 2.7 pm; ©] 524 Ar 5:95 ofA|EYUEZ 10 mM NH0Ac X
8t & o]EAF Br 95:5 oM EYER™:10 mM NHO0Ac 3 & &% 50T; uj:3%] Ax 0-100% B; 3

F9l 2 7 2 olAlgl A~ AT A C18(50x2. 1)mm, 2.7 um; o] 54 A: 5:95 ol EUEH:0.1% TFA 2%
5; o]5A B: 95:5 oA EYEH:0.1% TFA ¥3F &; &%: 50C; J8f:3%] A* 0-100%B 3; +3F:1.1ml/¥.

LCMS: A: 95% =: 5% oMMEYEH; 10mM NH,0AC, B: 5% &: 95% ot EUE™; 10mM NHO0AC, +%: 1.1 ml/#&,

2% 50C, Z¥: oplE 2~ a2y (18 (50x2.1) mm, 2.7um, AZF (3F): 0-—-3, %B: 0-—-100, LCMS RT =
1.343% (M+H, 392).

' NMR: (400MHz, ™gH&-d,) & =8.03 (s, 2 H), 7.87 - 7.81 (m, 1 H), 7.54 - 7.39 (m, 2 H), 3.90 - 3.70
(m, 7 H), 3.04 - 2.95 (m, 2 H), 2.76 - 2.68 (m, 2 H), 2.39 - 2.31 (m, 1 H), 2.27 - 2.16 (m, 1 H).

AAld 2 (P1 & P2):

[e]
N oms + ./ N\ N= DIPEA, ACN N
/©A\§_ * HN\_/N@ 80 °C /©/\\\J§7 O—OH

ACN (5 mL) T (S)-1-(4-vlEwld)-2-5 2952 d-3-4 meEEve]E (0.108 g, 0.382 mmol)e] nyE §-olfo]
6-( o 2k71-1-) 9 2 F-3-2 (0.057 g, 0.318 mmol) % DIPEA (0.139 mL, 0.795 mmol)E Z7Fetir, 80T =

16A12F BoF 7hdskdeh. whge] gAS LOMSel o8 RyHEHEAT. we EgES deow WA AL
WS ZES B (15 nL)2 e, 4 & ¥adx, EtOAc (3 x 25 nL) &2 FE89d. 3 77 &
B (15m) 2 g5 (15 )& Aﬂz@h, Na,S0; “dell Al Ax=A AT, E3FES ofFstal, &g 213 stoll A

Aste]l = =S FESUAT. = SFES SCPl ol AAlsid. = =2S s 2dE e AAS
af

LC/MSE E3& AAsI T e~ dABeE X (18,19x150mm, 5 pm; 7FE ZHeE e~ A8 % (18,19x10mm, 5
um; ©]s A:5:95 oA EYER 10mM NHO0Ac E3F & o574 B: 95:5 ofA|EYER  10mM NH0Ac 23 &; T
w2580 A 5-30% Boll ©]o]A 30% BollA 10E A 2 100% BollA 5% FA]; FF:16ml/E. T4 WAHAE
S Fqfete 28E Foka, W A4 SLVE ARESke] ARAA 25 3-(4-(5-3 =EFA T d-2-¢) I H 27l -

_27_



[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]
[0166]

[0167]

[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

SIHE S 10-2018-0063306
©-2-2 (30mg, 0.0816 mmol, 25.74% 4~&)S AT TAZA F533TE. 2719
o] %F 22 AR}
Fol 1 27 2 ol AE]l A AT~ (18(50x2. Dmm, 2.7 um; ©] %A A: 5:95 o} EUEZ:10 mM NH,0Ac
23 B o]ZA B: 95:5 ol EUE™:10 mM NHOAc 23 &; &%: 50C; T-i:3%e] Ax 0-100% B; &%

F9] 2 =71 A olAlEl A o) AZ A (C18(50x2. Dmm, 2.7 um; ©] 54 A: 5:95 PN EYUEZ:0.1% TFA X3
E; o]5A B 95:5 o)A EUEY:0.1% TFA X3 &; £%: 50C; THl:3%d 2% 0-100%B; 5-2F:1.1ml/%.
e 29 71¥ ~3gde FAvEE YeEldE 219 J3E et gAHv E3E 28 7Y EEE
$13l SFColl A&313itt. SFCEHHe #8& F3sta, #FA1A Pl; (5)-3-(4-(5-3| =5 A9 g d-2-4) 9] 7 &}
H-1-D)-1-U-veEgwlZd) g Egd-2-2 2 P2; (R)-3-(4-(5-3| =FA) T g d-2-) F] | 2} -1-d)-1-(4-w &l
A d-2-2& F5359.

3}3E-S BMT-173283 01 -003 (57% ee 7}FA) o 2N SZ23519 T,

BMT-173283-01-003 (98564-126-02) ee: 57%% SFC 7]1Z =AYl 3] AAY: = 531 10, &0
WekS 5 0.3% DEA, Z9: 7|24 O0D-H(4.6X250)mm,5u, Z3 &%: 23.2, & F%: 3, (0, F%: 1.8, &

% 1.2, &89 %: 40, ®wiSt: 101.

a AR
Hs ERIES RT (£) ik A %
1 SR 3.37 4313981  21.027
2 w32 4.82 1620.2377  78.973

z7: Z/A S 7124 D-H(250 X 4.6)mm,5u, % CO.: 60%, % & &vi: 40%(HE-E T 0.25%
DEA), & 3 3.0g/%, Wi¢t: 100 bar, 2=%: 25T, UV: 244,

z71: Z-/x4 7124 0D-H(250 X 2D)mm,5u, % COx: 60%, % & &vf: 40%(wlera F 0.25%
DEA), & % 75.0g/+%, wl$k: 100 bar, =%: 25C, UV: 244, I3 & AFAZF:: I3 1: 3.00:: 3= 2:

4.00, 3% 5 ml T WEE, 2YE5/FTY: 9.00mg/nL, F T F:15, F AA AZF 1.0A7F, 7]17] Al AL
Z/E49: ElZ SFC-80.

)i (89)-3-(4-(5-3 =EF AT gl d-2-d) A | 2} -1-)-1-(4-m el ) 9] Zd-2-2of gt 3

O
N I\ N=
OO

LCMS: Zre-olAlE]l~ oAz~ C18 (50X2.1mm-2.7 um), ©]FAF A & F 0.1%HCOOH, ©]%AF B: CAN, 3 =
IML/3, AJZF: % A %B:: 0.0: 100.0: 0.0:: 1.7: 0.0: 100.0:: 3.2: 0.0: 100.0, RT - 1.669, M(+1)-367.

P1 (2 57]

e

7Y &5 FY By 10, &80 o2 = 0.3% DEA, Z%: 7|24 0D-H(4.6X250)mm,5u, Z¥ L% 23.7,
Z 503, 00, S 1.8, FEU 5 1.2, FEw % :40, Wik 99, RT-2.9%.

I ONMR: 400 MHz, MeOD: & 2.03-2.09 (m, 1H), 2.22 (t, J = 7.60 Hz, 1H), 2.32 (s, 3H), 2.78 (¢, J =
11.20 Hz, 2H), 3.11 (t, J = 21.20 Hz, 2H), 3.21-3.27 (m, 2H), 3.42-3.43 (m, 4H), 3.71 (t, J = 17.20
Hz, 1H), 4.37 (d, J = 14.80 Hz, 1H), 4.49 (d, J = 14.40 Hz, 1H), 6.81 (d, J = 10.00 Hz, 1H), 7.13-7.19
(m, 5H), 7.73 (d, J = 2.80 Hz, 1H).
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[0174]

[0175]
[0176]

[0177]

[0178]

[0179]

[0180]
[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

ZIHSdl 10-2018-0063306

P2 (ER71E): (R)-3-(4-(5-3| =F AT g d-2-4) I o] 2}z -1-4)-1-(4-H 24

O
N N\ N=
/C}/\ é"'NuN@OH

H

Y d-2-2° g A

1E o= Y 39 10, F&0: WES F 0.3% DEA, %.%E*. 712 OD-H(4.6X250)mm,5u, Z¥ <% 23.7,
= S 03, 00, 55 1.8, F&v S 1.2, F&v] % :40, wj¢t: 99, RT-4.95%.

LCMS: Zri-olalg] 2~ o~ g 2 (8 (50X2. 1mm=2.7 pm), °©]&7d A 2%ACN - 98%H,0-10mM NH,COOH, ©]&7d B:
98%ACN - 2%H,0-10mM NH,COOH, % = IML/+-, A]ZF: % A:: 0.0: 0.0:: 1.5: 100.0:: 3.2: 100.0, RT - 1.733,
M(+1)-367.

INMR: 400 MHz, MeOD: & 2.01-2.08 (m, 1H), 2.15-2.20 (m, 1H), 2.32 (s, 3H), 2.67-2.73 (m, 2H), 2.98-
3.03 (m, 2H), 3.19-3.26 (m, 2H), 3.38 (t, J = 10.40 Hz, 4H), 3.62 (t, J = 17.60 Hz, 1H), 4.36 (d, J =

14.40 Hz, 1H), 4.49 (d, J = 14.40 Hz, 1H), 6.77 (d, J = 8.80 Hz, 1H), 7.13-7.73 (m, 5H), 7.73 (d, J =
2.80 Hz, 1H).

Al (WA 3-(4-(5-3| =5 A7 g n d-2-2) F A 2p 3l -1-d)-1-(4-w Dl d) 7] 2 -2-2.

o]
—~ = BEBr3, DCM é' I\ oH
QALJ}N\JH\N} —e — 1 oY

-78ColA DCM (8 mL) & 3-(4-(5-HEA ¥ g n]d-2-) 9] o] - 71-1-

0.157 mmol)®] wwk golo] DCM 5 BBr; (5 mL, 5.00 mmol)& 3] H7lelgder. vk TIES 2Lox 12
AZE BQF wREskGiTE. whEo] AS LOMSel 93 EUHHSGY.  8he EFES 0CE WA X3
NaHCO; &Mooz AA3FaL, DM (2 x25 nL) o2 FE3sta, 7] & IAUEF AolA AxA7] o
ZUAA 2 EE 75 ngd 5 Y. F FEES SCPAl &Y. x 4% 3] 2PS Z2E AAE
LC/NSE Z38l AAsdth: 92 dxBex] €18, 19x150mm, 5pm; 7F= 2 EA Al
C18,19x10mm,5 um; ©]=A A:5:95 olANEUEZ:10mM NH0Ac Z3 &; o]54 B: 95:5 oANEUEY:10mM
NH,0Ac ¥3F & Fuf:258] A 5-35% Boll o]o]A 35% BollAd 10& A % 100% BollA 5% FA; %F:15ml/

"i‘. %Xju ‘gﬂig ?‘zLTorOF~ Hg% Hebar, A A SEAVE AFESt] dFRAIA AN nA A9 3-(4-
-d)-1-(4- £ (15.1 mg, 0.041 mmol, 26.1% &)<

791 27 28 oplEl 2 olxTax C18(50x2. Dmm 2.7 pm: o574 Ar 5:95 oRMIEUEZ:10 mM NH,0AC
E3 25 o5 B: 95:5 oPEUEZ:10 uM NHOAc ¥£3 8; &3 50C; 7ul:3%0] AA 0-100% B; %

T 2 Z2d: 7Y ol A odAXE A C18(50x2. 1mm, 2.7um; ©l8A A 5:95 oAl EYUE 0.1% TFA =
g E; o]FA B: 955 OoMHNEYEH:0.1% TFA X3 E; 2% 50TC; T-Hf:3E 7.215"4 0-100%B;
1. Iml /&

'H NMR: (400MHz, Mlgt&-dy)) 6 = 8.03 (s, 2 H), 7.17 (d, J = 2.0 Hz, 4 H), 4.53 - 4.46 (m, 1 H), 4.41 -

4.33 (m, 1 H), 3.74 - 3.59 (m, 5 H), 3.30 - 3.19 (m, 3 H), 2.97 - 2.88 (m, 4 H), 2.68 - 2.59 (m, 2 H),
2.34 (s, 3W), 224 -2.14 (m, 1 H), 2.10 - 1.98 (m, 1 H).

LCMS ¥HH AR Ar 95% &: 5% oFMEYEZ; 10mM NH,0AC, B: 5% &: 95% oFMEYE™;10mM NHLOAC, +3:

1.1 ml/&, 2% 50C, Z9: oplEl~ a2y 2 (18 (50x2. Dmm ,2.7 um, AIZF (F): 0-—-3, %B: 0---100,
LCMS RT = 1.243%, M (+1) - 368.

1Y 2389 FY F9: 10, L WEL = 0.3% DEA, ZE: B2 AEZ A 4 (250 X 4.6)mm,5u, 2
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[0187]

[0188]

[0189]
[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]
[0197]

ZIHSd 10-2018-0063306

255 271, F

off
S~

4, 00, FF 2.4, T F% 1.6, v % :40, 8ISt 99, 7= RT :5.59%.
Ao 4:

1-(3- 55 0. 2-4-(E 2 EF Q.2 5 A) 3 ) -3-(4-(5-3] = 2 A 3 2] ¥-2-2) | |} 21-1-91) 7] B2 W -2- &

F;CO E CO
3
é/ol\/ls + HN _(} DIPEA //\N \ /
ACN,50°C F

0CZ 719 olAEYUED (2 nl) 3 6-(9HFA-1-2)9gu-3-& sl=2F2eto]= (20 mg, 0.093 mmol)
2 DIPFA (0.049 mL, 0.278 mmol)2] &, ol EUEZ (1 mL) % 1-(3-EF 24 (EgEF a2 EA]) 7
U)-2-249 28 d-3-2 wgEZyolE (43.1 mg, 0.121 mmol)E 1&e] A H7letgdet. oA, EFES
80T 16A13F Fet sy, EES Hd2os YAHEE 3 1, wFAAT. AFES SCPol 28|
AASATE. 2 BAS 57 2105 ZE AAL LO/NSE E4) Xéxﬂo}ﬁit}. A2 AxBPA (C18,19x150mm, 5
um; 7t= e AR C18,19x10mm, 5 um; ©] 54 A:5:95 ol EYEH 1 10mM NH,0Ac E3F & o]%
A B: 95:5 ofAIEUEY 10mM NHOAc E3F E; Ful:25%0] ZAA 10-45% Boll o]o]A] 45% BelAl 108 §% 2
100% Bl A 5% f+A]; FZ:1oml/&. 54 AdES SFshe B3-S b, 19 d44 SAE ARESke A
ZAIA A ﬂﬂzw 1-(3-2F 2. 2-4-( 2| EA)FH)-3-(4-(5-3| =5 A I 2| -2- ) 7 | 2} %1 -
-2 (1.5 mg, 3.34 umol, 3.60% TH&)S T3t 2709 48 LC/NS FHE ARS8

F9 1 Z2d: Zg: ofdlE A AZ A C18(50x2. Dmm ,2.7um; ©]FAF A 5:95 oA EYEZ 10 mM NH0Ac
F3 E; o]ZA B 95:5 oA EYUEZH:10 mM NHOAc E3 &; =% 50C; Tuj:3%o] Ax 0-100% B;

ol 2 =7 A o}AlEl 2~ a2 C18(50x2. Dmm ,2.7 um; ©] 54} Ar 5:95 SN EYUEZ:0.1% TFA X3
E; o]FA B 95:5 ol EYUEY:0.1% TFA X3 &; &%: 50C; Fui:3%d Zx 0-100%B; &%:1.1ml/%.

H NMR: (400 MHz, DMSO-ds) & ppm 8.87 - 9.06 (m, 1 H) 7.90 - 7.99 (m, 1 H) 7.71 - 7.78 (m, 1 H) 7.53 -

7.64 (m, 2 H) 6.98 - 7.13 (m, 2 H) 6.67 - 6.76 (m, 1 H) 3.64 - 3.87 (m, 3 H) 2.89 - 2.99 (m, 2 H) 2.57
-2.71 (m, 2H) 2.18 - 2.37 (m, 1 H) 2.00 - 2.13 (m, 1 H).

LCMS: "8 X A 95% & 5% ol EYEY; 10mM NH0AC, B: 5% =: 95% oI EUE™; 10mM NH,0AC,

1.1 ml/+%, &% 50C, Z8: ofilEA o2z s C18 (50x2.1) mm, 2.7um, AJZF ()@ 0---3, %B: 0-—
100, RT - 1.49%, M(+1) - 441.

Al 5:

— DIPEA 3
Né/onﬁsﬂ_m N_<t/>_OH //\N N /
F 7/ N ACN, 50° C F

80T 749 oNEVEZ (2nl) 5 6-(9FAgd-1-2) 9 g d-3-2 =2 FZe}o]= (20 mg, 0.093 mmol) 2
DIPEA (0.049 mL, 0.278 mmol)<] &<Mell, ACN (ImL) T 1- (3—~$ 24~ (EEFR 15%1)111‘4_)—2— Esbol|
E2d-3-9 WEEZYolE (25 mg, 0.070 mmol)E 1% Z2x H7Fstder. whg 8-S 80TolA 1243
T wRkslgitk. whgol 4AS LOMSel o8 EYEHIIY. whE EFRES Ao %4’\]7]3’—, a8t
of TUAA Z IFES FEIeH, ofF SCPAl A&, &= S V] 2SS e AL LU/MSE
=3 AAFAT: e A dABE R C18,19x150mm,5um; 7H= 2 YE A O—‘!i A C18,19x10mm,5um; ©]%
A A5:95 oFAIEUEH 10mM NHO0Ac ¥3F &; o]%5A4 B: 95:5 oA EUEY NHOAc E8H &; Ful: 2580
A= 10-45% Boll o]oJA] 45% BolA 108 &4 2 100% BolA 58 FA]; FF:l5ml/E. 24 YHES i
IS Feta, AW dA FHV)E ARt AXRAA AN DA EA 1-(3-EFLEA-(EYEFLEAE
DAd)-3-(4-(5-3| =FA g g d-2-d) A A gz-1-) I Ed-2-2 (4.7 mg, 10.25 umol, 11.05% F&)<&
sholth. 271 A& LC/AS F98 AHgste] T S8 AAs).

m
zln:

Sf=

F

>

)¥
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[0198]

[0199]

[0200]

[0201]

[0202]

[0203]
[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

[0211]

ZIHSdl 10-2018-0063306

FA 1 24 2y ofAEl A A= C18(50x2. 1)mm ,2.7um; ©]EFA A 5:95 ofAIEYE™H:10 mM NH0Ac
X3 E; olFA B 95:5 oA EYEZ 10 mM NH0Ac ¥3 & &% 50T; T9]:3%d ZA 0-100% B; -FF:
1

F9 2 27 ZE: olAlEl A AT A C18(50x2. Dmm ,2.7um; ©] 54 A 5:95 ofNEYUE™:0.1% TFA X3
E; o]l%A B: 95:5 ol EUEH:0.1% TFA £33 &; £%: 507C; Tuj:38o] 2 0-100%B; FrF:1.1ml/5.
LOMS: " AR A 95% & 5% olHMEUEZ™; 10mM NHOAC, B: 5% £:95% ofMEUEZ;10mM NHO0AC, 5
1.1 ml/%, €%: 50C, Z3: of4lg 2~ oAZTH 2~ €18 (50x2.1) mm ,2.7um, AZF (¥): 0-—-3, %B: 0-—
100, RT - 1.484%  M(+1)- 441.

H NMR: 400 MHz, DMSO-ds: & 8.98 (br s, 1H), 7.93-7.69 (m, 2H), 7.73-7.74 (m, 1H), 7.59 (s, 2H), 6.95-

7.20 (m, 1H), 6.71-6.95 (m, 1H), 3.71-3.81 (m, 3H), 3.32-3.37 (m, 4H), 2.89-2.94 (m, 2H), 2.60-2.73
(m, 2H), 2.24-2.45 (m, 2H).

el 6 (P1 & P2):

[o]
o]
N—
F j— 90 °C E /N

OM]EHE% G nl) T FEEE-1-U-FFERAA)VEIU-2-2  (0.042 g, 0.153 mmol),
- I -3-&, HCl (0.03 g, 0.139 mmol) % DIPEA (0.024 mL, 0.139 mmol)2] n¥F £-<H-& 90
ot 7tk kg9l AS LOMSol &) EUHHS L. dkS iﬂ%& Aleoz W7k
ES E (15 E gAeta, 4 & 838k, EtOAc (3 x 25 mL)E FZ3IQlvt. & &
mL) 2 @4 (15 mL)E MFHSFIL, NaS0y AelA AxAIZY. EFES ost, §vE AT
stoll AAsLY = HAES F53I%Y. = 24 SCPo HEedd. = 24& 3] 2AS 2 AAE
LC/NSE & H AASA T JE 2 A28 A C18,19x150mm, 5 pm; 7= 2P E A A28 8% C18,19x10mm, 5
pm; ©]%A A:5:95 obAEYEZ 10mM NHO0Ac 3 &; o5 B: 95:5 oA EUEZ:10mM NH,0Ac £3 =5 T
Hj i 2580 Ay 10-30% Boll ool 30% BollA 108 F* = 100% BollA] 58 FA]; F3F:16ml/E. 27 HAE
< sk ®ES 0 Feta, AW g4 FUIE ARl ARAIA A3 TAEA 9
(+/7)1-(4-ZF 2. 2l A )-3-(4-(5-3| =F A ¥ g d-2-) ¥ A 2} -1-D) Y E)d-2-= (45.1 mg, 0.122 mmol,
88% FE)S FESAT. 2718 AL LC/AS FUES AFRate] HF 52 AR
9 1 24 2 olAEl A ATyl A C18(50x2. Dmm, 2.7 pm; 54 A 5:95 ORI EYEZ 10 mM NHOAc ¥
3 & ol%A B 95:5 oMAEUEH:10 mM NH0Ac ¥3 B 2%: 50T; FHl:38d A 0-100% B; H3F:

T"i‘
Fol 2 27 2 olAlEl A o AZH A C18(50x2. Dmm, 2.7 um; ©]FAF A 5:95 ol EYERH:0.1% TFA 23T
=4 B 95:5 ofMEYUE™-:(Q.1% TFA 23 &; &%: 50C; FHl:3% A 0-100%B; F+%:1.1ml/%&.

ehAlm] BHeHE S 71 SFC= Eefekoit.
e
H

Z7: Zg/x5 7128 0D-H(250 X 4.6)mm,5u, % CO»: 60%, % & Swi: 40%(HE-E = 0.25%
DEA), & % 3.0g/%, wi¢k: 100 bar, &%: 25T, UV: 243,

zZ7: ZE/A5: 7124 0D-H(250 X 2D)mm,5u, % CO.: 60%, % = 2v: 40%(HE-2 = 0.25%
DEA), & &% 70.0g/%, #l<¢t: 100 bar, %E 25T, UV: 243, I3 4 AFAZF:: 9= 1: 3.00:: 3= 2:
4.00, &%= sml = W EL+THR(1:1), /7Y 8.00mg/nL, F Y F:15, F AA AIF 10413, 7]7]
ME AE A ZR/2E: g2 SFC-80
7 AAZ 1-(U-EFeE2MA)-3-(4-(5-3 =FA T d-2-) A A eh-1-D) I F PH-2-2 (17 mg, 0.046
mnol, 33.0% &) 2 1-(4-ZF=2WH)-3-(4-(5-3| =EA] 9 g d-2-d) I H 2} -1-d) 9] E2©1-2-2 (14 mg,
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[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
[0219]

[0220]

[0221]

[0222]

[0223]
[0224]

SIE S 10-2018-0063306
0.038 mmol, 27.2% )& 53},

Pl (2R71%): 1-(4-FF22HH)-3-(4-(5-3| =5 A 9] 2] d-2-<) 9] | 2}

Fonere oy

LCMS: Zid-obalg] 2 22~ (18 (50X2.1mm—2.7 pm), ©]&’F A1 & 5 10mM NH,COOH:ACN(98:02), °]57/
B: & % 10mM NH,COOH:ACN(02:98), % = 1ML/, AlZk: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, RT-2

&3
0
o
)
i
&
L
v
ro
2
=
b
=

(18234, M(+1) - 371.

71 X F By 10, 38vl: wWES = 0.3% DEA, Z2: 7]2A OD-H(4.6X250)mm,5u, 24 &%: 23.4,
= S 03, 00, 55 1.8, F&v S 1.2, F&v] % :40, wj¢t: 100, RT- 2.57%-.

I NMR: 400 MHz, MeOD: & 2.05 (t, J = 15.20 Hz, 1H), 2.15-2.20 (m, 1H), 2.67-2.71 (m, 2H), 2.97-3.00
(m, 2H), 3.23-3.28 (m, 2H), 3.42-3.43 (m, 2H), 3.60 (t, J = 17.60 Hz, 1H), 4.40 (d, J = 14.40 Hz, 1H),
4.51 (d, J = 14.80 Hz, 1H), 6.76 (d, J = 8.80 Hz, 1H), 7.06-7.10 (m, 2H), 7.12-7.15 (m, 1H), 7.28-7.32
(m, 2H), 7.73-7.74 (m, 1H).

PAEEIND): 1-(4-E20 21l E)-3-(4-(5-3| =5 Al 2] l-2-91) 9 | 2} 20-1-2) 9] B2 Wl -2- Lo & 2

@]
N I\ N=
FoReTeTeT

LCMS: Zid-obalg] 2 22~ (18 (50X2.1mm—2.7pm), ©]&’F A1 & 5 10mM NH,COOH:ACN(98:02), °]57/
B: & % 10mM NH,COOH:ACN(02:98), % = 1ML/, AJZk: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, RT-2.188%, M(+1) - 371.

71 X F By 10, 38ul: wWES F 0.3% DEA, Z2: 7]2A OD-H(4.6X250)mm,5u, Z¥ &%: 23.4,
F % 3, €0, % 1.8, &w 2 1.2, 380 % :40, wigt: 100, RT- 4.113%.

I NMR: 400 MHz, MeOD: & 2.02-2.11 (m, 1H), 2.16-2.20 (m, 1H), 2.65-2.71 (m, 2H), 2.96-3.02 (m, 2H),
3.21-3.28 (m, 2H), 3.30-3.38 (m, 4H), 3.60 (t, J = 17.60 Hz, 1H), 4.43 (d, J = -8.40 Hz, 1H), 4.51 (d,
J =14.80 Hz, 1H), 6.76 (d, J = 8.80 Hz, 1H), 7.06-7.10 (m, 2H), 7.12-7.15 (m, 1H), 7.28-7.32 (m, 2H),
7.74 (d, J = 2.80 Hz, 1H).

AAle] 7 (P1 & P2):

~ @ t( Q 5()@ "

SFMNEUEZ (10 mL) F 6-(IHF-1-¢) 3 g d-3-2 (250 mg, 1.395 mmol)&] &Aoo Ao Egdg o}
vl (706 mg, 6.97 mmol) ¥ 3-EHEZR-1-(3-FZ2A-(UEFLZWEADAL)IE2d-2-2 (475 mg, 1.395
mol)S A7ede. g EEES CEM mlolAZglolBolA 90Tl 1.5417F FoF wukalch, wkg-o 944
= LOMSell oJs muEPaltt. wvg EFES ¥3t ARy & (50 mb)ow sAsta, APES dE
obAHIOIE (50 mL)® FE3FATH.  F7]1 S5 NaS0, dellA :AxA7]1aL, St bl SHAIA = AHE 0.9¢
Z & 5198 5T = < 94 WPLCE B3l AAS (H/)1-3-FREA-(HUSZSFLEHEA]) S
d)-3-(4-(5-3| == A v gl -2-2) vl Fl g7 -1-2) ¥ S d-2-2 (100 mg, 0.227 mmol, 16.33% +8&)S 53}
At

HN N /OH
_/

DMF, 120° C, MW

)

c

J
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[0225]

[0226]

[0227]

[0228]

[0229]

[0230]
[0231]

[0232]

[0233]

[0234]

[0235]

[0236]
[0237]

[0238]

[0239]

[0240]

ZIH=d 10-2018-0063306

HPLC W AH: Zsl: Aylolo] (18 250X30 10u, ©]&7 A: & % 10mM NH0AC, °]&4 B: CAN &3%:
CAN+THF, -%: 30ml/¥ 29%: 50mg, T/%B: 0/30,10/60 4 <: 16, & BA A7 8&E.

LCMS (TFA): RT0.67%; {o]B4 A:E F 0.1% TFA, °]%4 B: olHEUEZ} A€ BEH C18 (2.1 x 50 mm)
1.7 u, 79 = 2.25%, & = 220 nm; MS (ES): m/z 439 M+H.

gAln] EFES SFC Al 2gate] o] g HA -P1, o|AAA P2& F53IT.

A Y /XF B2AAE24-2(250 X 21.5)mm,5u, % C0,: 60%, % & &vi: 40%(HEL = 0.25%

&l

=
DEA), & % 70.0g/%, wigt: 100 bar, % 25°C, UV: 247, 9= F: AFAZ:: 92 10 4.30:: 32 2:

PI(ERZIE): 1-(3-FREA-(UEZFL2WEADHY)-3-(4-(5-3 == v g d-2-) v A 2} 7 -1-2) ] S -

HPLC: 95/5°01A41 5/95 H,0/CH;CN/0.05%TFA, % =1ml/¥%-, Ta=15%, A3}o]o] C18 4.6x150mm: RT= 5.59%; <=

= @220nm: 94.033%; @254nm: 94.16%. A8 2]X] #Hd 3.5um, 4.6x150mm: RT= 6.55%; T @220nm: 89.82%;
@254nm:92.52%.

LCMS: ZrH-oldlE] 2 A g~ C18 (50X2.1mm-2.7 um), ©]FA A: & 3 10mM NH,COOH:ACN(98:02), o]&A+
B: & = 10mM NH,COOH:ACN(02:98), 3 = IML/&, AJZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, RT - 2.072%, M(+1) - 439.

SFC: CO, 3.0_Colvent_100.met; F3&:-

ofj

ek 3, €O, 7 2.1, & (HlErE 3 0.3% DEA) 0.9; Zd:- 7]
g3 ADH (250 x 4.6) mm 5u; RT 3.17%, %@ 217nm :100%.

'H NMR: 400 MHz, MeOD: & 2.18-2.24 (m, 1H), 2.31-2.35 (m, 1H), 2.73-2.78 (m, 2H), 3.02-3.07 (m, 2H),
3.31-3.41 (m, 4H), 3.72-3.85 (m, 3H), 6.65-7.02 (m, 2H), 7.13-7.16 (m, 1H), 7.32 (d, J = 9.20 Hz, 1H),
7.57-7.60 (m, 1H), 7.74 (d, J = 3.20 Hz, 1H), 7.89 (d, J = 75.60 Hz, 1H).

P2A(ER7E): (1-(3-F2Z2A-(YEFF2Z2HEAD A E)-3-(4-(5-3| =FA] 3] g -2-) I A g -1-) I Z& Tl -
2-2of dig 4.

HPLC: 95/5914 5/95 H,0/CHiCN/0.05%TFA, % =1mL/%-, Tul=15%, A13}o]o] C18 4.6x150mm: RT= 5.6%; <=

= @220nm: 93.02%; @254nm: 93.29%. N~V x| #H'd 3.5um, 4.6x150mm: RT= 6.536%; =% @220nm: 91.18%;
@254nm:93.24%.

LCMS: Zrel-opAlE] 2~ o2~ €18 (50X2.1mm-2.7 um), ©]54 A1 & ZF 10mM NH,COOH:ACN(98:02), ©]&74

B: &= % 10mM NH,COOH:ACN(02:98), 5% = IML/¥, A1ZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:

0.0, RT: 2.068%, M(+1) - 439.

SFC: €O, 3.0_Colvent_100.met; Fr&:- & % 3, C0, & 2.1, T8l (Wgk& % 0.3% DEA) 0.9; Z§l:- 7]
&=

gl AD H (250 x 4.6) mm 5p; RT 43%; 50 217nm :98.86%.

'H NMR: 400 MHz, MeOD: & 2.16-2.26 (m, 1H), 2.32-2.38 (m, 1H), 2.73-2.78 (m, 2H), 3.03-3.07 (m, 2H),
3.38-3.41 (m, 4H), 3.72-3.84 (m, 3H), 6.65-7.02 (m, 2H), 7.13-7.16 (m, 1H), 7.32 (d, J = 9.20 Hz, 1H),
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[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

ZIHSd 10-2018-0063306

7.57-7.60 (m, 1H), 7.74 (d, J = 3.20 Hz, 1H), 7.89 (d, J = 75.60 Hz, 1H).

el 8 (P1 & P2):

Cl
QWIS .
N=—
S e e ot ) o
F N—
__/

A=} DIPEA (0.039 mL, 0.223 mmol)& °MIEYEZ (5 nl) & 6-(FdH2x-1-4) 7
mmol)9] TR LMo ALoA HIEla 1-(4-FEE-3-Z giﬁﬂé)—z— A=
(0.124 g, 0.402 mmol)E oPHEYEZ (5 mL) Foll &A1 F 50CE 58 F<t 7143k
85T A 18217 &<t 7FEsith. whgo] HES LOMSol 98] EYE P, e E3ES
I, AAE A8 SCpell A&siitt. 8¢ 71E 2agde M EE YeEh= 2719 F8 93 )
gAm EFE 8; -U-FRE-F-ZFLEHH)-3-(4-(5-31 =FA 9 gld-2-d) g H g -1-) F EF HF-2-2 (20
mg, 0.051 mmol, 22.8% 4&)S SFCol| 9la #esle] P1; 1-(4-FE2-3-ZF 29 YH)-3-(4-(5-3| == g
d-2-) ¥ et-1-) v el d-2-& 9 P2; 1-(4-FERE-3-ZF L 2HY)-3-(4-(5-3| =5 v g d-2-<) 9]
PH-1-d) I e d-2-28 F533 ).

8o ik 71=& ~38d: 4 F3: 10, &9 Wk F 0.3% DEA, Z=: 7124 0D-H(4.6X250)mm,5u, Z
HORE 26, T % 4, €0, 75 2.4, F&W FF 1.6, I8 % 40, wjgt: 129.
4 4R

WS ¥ 7 o]lE RT (&) 43 H A %

1 =31 1.52 224.6273 3.2263

2 bEY) 216  28.7287 0.4126

3 %33 3.02  3801.0048  54.5936

4 w34 649  2908.0087  41.7675

Zz74: ZE/X4 7124 0D-H(250 X 4.6)mm,5u, % CO.: 60%,% &
DEA), & 3 4.0g/%, wi¢t: 100 bar, =%: 25T, UV: 247.

o
o
=2

40% (M e F 0.25%

zA: Z-E/x¢ 71248 D-H(250 X 21)mm,5u, % CO.: 60%, % &
2 70.0g/%, ¥wlgk: 100 bar, &%: 25°C, UV: 247.

o
=i

40%(MEHE 5 0.25%

N\_/N \ / OH

' NWR: (400MHz , W €t&-d,) 6 = 7.85 (dd, J = 2.5, 12.0 Hz, 1 H), 7.76 (d, J = 2.5 Hz, 1 H), 7.53 -

7.40 (m, 2 H), 7.20 - 7.10 (m, 1 H), 6.79 (d, J = 9.0 Hz, 1 H), 3.94 - 3.71 (m, 3 H), 3.53 - 3.39 (m,
4 H), 3.20 - 3.00 (m, 3H), 2.78 (s, 2 H), 2.27 - 2.16 (m, 2 H).

LCMS: ZrH-oldlE] 2 Ay~ C18 (50X2.1mm-2.7 um), ©]FA A: & Z 10mM NH,COOH:ACN(98:02), o]&A+
B: & = 10mM NH,COOH:ACN(02:98), -3 = IML/&, AJ7t:
0.0, RT - 2.18%, M (+1) -391.

-

%B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2

71D ex £ By 5, F&v): weE F 0.3%DEA, Zel: 7] ZM-0DH(4.6+250)mm5u, 2 2% 22.6, (0,
e 2.4, &) 1.6, T8 140, F 5 4, Wik 97, RT - 3.15%.
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[0255]

[0256]

[0257]

[0258]

[0259]

[0260]
[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

ZIHSd 10-2018-0063306

o
LCMS: Zrgd-ofalE] 2~ o]~ g2~ (18 (50X2.1mm-2.7um), ©]&74 A & F 10mM NH,COOH:ACN(98:02), °©]&7
B: & 5 10mM NH,COOH:ACN(02:98), % = IML/&, AJZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, RT - 2.21%, M(+1) -391.

' ONIR: (400MHz , Wl€t&-d,) & = 7.85 (dd, J = 2.5, 12.0 Hz, 1 W), 7.76 (d, J = 2.5 Hz, 1 H), 7.53 -

7.40 (m, 2 H), 7.20 - 7.10 (m, 1 H), 6.79 (d, J = 9.0 Hz, 1 H), 3.94 - 3.71 (m, 3 H), 3.53 - 3.39 (m,
4 H), 3.20 - 3.00 (m, 3 H), 2.78 (s, 2 H), 2.27 - 2.16 (m, 2 H).

7Y &% F9 Hy: 5, FL&u): e F 0.3%DEA, Z¥: 7)ZHM-0DH(4.6+250)mm5u, ZE 2% 22.1, (0,
5 2.4, F80 F2: 1.6, T80 140, F 2 4, WISk 101, RT - 6.6%.

el 9 (P1 & P2):

(o]
N om N\ N= DIPEA, ACN
/Q/\& o HN\_/N@ 80 °C /Q/\$7 @ AQ*OH
F

CZE 7199 IAEYEH (2 mL) F 6-(FA20-1-9) 92 d-3-2 (40 mg, 0. 185 mmol) 2 DIPEA (0.097
mL, 0.556 mmol)¢] &Me), olMEUEH (1 ml) & (5)-1-(3-ZF }ii -4-v e A) 29 E8¢-3-9 HE
SEOlE (84 mg, 0.278 mmol))E 1o 23X A ek, olojr, EFES 80 COM 16417+ 5t Rk
o WE EFES Ao WYAHES g te, FFART. ZRFES SCP o8 AAEGTY. = EES
7] 2AL 2= AAL LC/MSE B3 AASATH: e~ AxBE# (18,19x150mm, 5 um; 7= 2 e A
Ax~H A (C18,19x10mm,5pum; o] A:5:95 oANEUEZH:10mM NHOAc 2T &; o|%A B: 95:5
SN EYEZ  10mM NHOAc E& E; FHl:25%¢] Ax] 5-35% Boll ©]oJA] 35% BellA] 108 %2 2 100% BAA 5
¥ A S 6ml/w. BH AAES dRele 288 #@eta, A JA FUE AREste ARAA A%
A pA R (+/-)1-(3-FF Bl A )-3-(4-(5-3| EZA) b gl P -2-) g # & 7 -1-Y) H S P -2-2 (20
mg, 0.052mmol, 27.8% F&)S F53+3ich.
27fel A8 LCAS & ARSste] HE wRE dAskid

FTY 1 ZA: 29 ofdlEl A A~ C18(50x2. mm, 2.7 um; ©] 54 A 5:95 ofA|EYEH:10 mM NH0Ac X
3 E; oA B 95:5 oM EYUEH:10 mM NHOAc 23 B &%: 50C; Fo):3%d AA 0-100% B; 5

9l 2 27 7 ol A o)A d 2~ C18(50x2. Dmm, 2.7um; ©] 54 Ar 5:95 ol EVEZ:(0.1% TFA 23t
E; o]FA B 95:5 ol EYUEH:0.1% TFA X3 &; &%: 50C; Tul:3%d Zx 0-100%B; &%:1.1ml/%.

4 g /x4 7194 0D-H(250 X 4.6)mm,5u, % CO.: 60%, % & |w: 40%(WEL = 0.25%
DEA), & % 3.0g/%, w¢k: 100 bar, &%: 25T, UV: 245,
72 ZE/X5 7124 0D-H(250 X 2D)mm,5u, % C0y: 60%, % 3 £u]: 40%(WEL = 0.25%

, : bar, =X: 25C, UV: 245, 93 F: AFAIZF, 3= 1: 3.00:: ¥ 2:
4.00, €% 10.0ml & HWES, 2Y%/FY: 5.00mg/mL, F FY F:10, = AA AzF 1.0AZE, 7]7] AF
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[0270]

[0271]

[0272]

[0273]

[0274]

[0275]
[0276]

[0277]

[0278]

[0279]

[0280]
[0281]

[0282]

ZIHSd 10-2018-0063306

LCMS: Z&-7Idlgl2 XB-C18 (75X3mm-2.6um), ©]&4 A: ¥ 5 10mM NH,COOH:ACN(98:02), °ol&d B: & <
10mM NH,COOH:ACN(02:98), AJZF: %B: =F:: 0: 20: 1:: 4: 100: 1:: 4.6: 100: 1.5:: 4.7 20 1.5, RT - 1.653
B OM(+1) - 385.

' NMR: (400MHz,DMSO-ds) & = 9.06 - 8.88 (m, 1 H), 7.79 - 7.68 (m, 1 H), 7.33 - 7.19 (m, 1 H), 7.10 -

7.03 (m, 1 H), 7.00 - 6.90 (m, 2 H), 6.76 - 6.65 (m, 1 H), 4.43 - 4.24 (m, 2 H), 3.52 - 3.40 (m, 1 H),
3.29 - 3.23 (m, 4 H), 3.20 - 3.01 (m, 2 H), 2.95 - 2.84 (m, 2 H), 2.22 (d, J = 1.5 Hz, 3 H), 2.15 -
2.02 (m, 1H), 1.99 - 1.81 (m, 1 H).

71g £ 4 F3: 10, T80 ;- #Hee F 0.3% DEA,

& 4, CO, FF 2.4, & FF 1.6, &

o

Ze: 7124 OD-H(250 X 4.6)mm,5u, 29 &%; 27.1,
% :40, B¢t 199, RT - 4.94%.

P2(ZR7]E)ol g A

o]
F

LCMS: Z&-7Idlgl2 XB-C18 (75X3mm-2.6um), ©]&4 A: ¥ 5 10mM NH,COOH:ACN(98:02), °ol&d B: & <
10mM NH,COOH:ACN(02:98), AJZF: %B: =F:: 0: 20: 1:: 4: 100: 1:: 4.6: 100: 1.5:: 4.7 20 1.5, RT - 1.656
B OM(+1) - 385.

' NMR: (400MHz,DMSO-ds) & = 9.02 - 8.90 (m, 1 H), 7.80 - 7.67 (m, 1 H), 7.34 - 7.23 (m, 1 H),7.11 -

7.03 (m, 1 H), 7.00 - 6.90 (m, 1 H), 6.76 - 6.63 (m, 1 H), 4.44 - 4.24 (m, 2 H), 3.55 - 3.44 (m, 1H),
3.30 - 3.22 (m, 4 H), 3.20 - 3.10 (m, 2 H), 2.96 - 2.87 (m, 2 H), 2.60 - 2.53 (m, 2 H), 2.22 (d, J
=1.0 Hz, 3 H), 2.16 - 2.03 (m, 1 H), 2.00 - 1.83 (m, 1 H).

Lol wekL = 0.3% DEA, Z¥: 7= OD-H (4.6X250) mm,5u, ZE &%
8 S 1.2, F&0 % 40, wigt; 100, RT - 5.42%,

Ao 10(ZR71%):

(o]
N e N DIPEA, ACN
CI/Q/\ &OM +HN\_/N_Q_ 80°C /Q/\é"w ‘Q*OH
F

80Tl A CH N 1.0 mL = 6-(F#H#}x-1-¢) g d-3-< (0.111 g, 0.622 mmol) 2 DIPEA (0.271 mL, 1.554
mol)e] |Ae CHCN 0.5 mL & (S)-1-(4-FZ2-3-ZTF 0 2 A)-2- 42728 1-3-9 HeExyolE (0.2
g, 0.622 mmol)e] |NE 1.5A7kl ZAA HIFFAATE.  o]ojA], EFES 80TolAl 16A17F 5t

g0l oA S LONSOl 9l mUEHsE Y. s EFES Aow WAL, TFAA £ EF 0.3g2 F
S8, = FFES SCPAl 93 AHAEEY. = BFS 7] 2HS e AAE LC/MSE B3
AASFATE: YE A Ax2HEA] (18,19x150mm, 5 um; 7= 22 YA AxH %] (18,19x10mm,5um; ©]%
A:5:95 obA|EVED  10mM NH,0Ac 23 &; |54 B: 95:5 olA|EYEZ  10mM NHLO0Ac E3 &; Ful:2580] Z
] 5-35% Bell o]o]A 35% BollA] 108 % 2 100% BellA 58 #A]; F:1oml/E. Z4 AHES F3=
gg otar, AW A4 SVE ARt HEAA R)-1-(4-ER22-3-Z2F 22 H)-3-(4-(5-3| =5 A2
-2-)FHSH-1-d) A Ed-2-2 (45 mg, 0.11lmmol, 16.63% +&)& F53UTE. 2709 —Er*d% LC/M
AS ALgetY HF =8 AAS

F9 1 &2 2 oiE A a2 C18(50x2. 1)mm, 2.7 um; ©]57d A 5:95 ofEYEZH:10 mM NH,0Ac
o] B: 95:5 oFAMEYE™:10 mM NH0Ac 23 =; &%: 50C; Fuf:3&e] 24 0-100% B;

o&i )
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[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

ZIHSd 10-2018-0063306

9 2 27 72 opdlE 2 Ay C18(50x2. 1)mm, 2.7 um; ©]57d Al 5:95 oPMEYUEH:0.1% TFA X%
E; 015/ Bl 9515 oA EYEY:0.1% TFA X3 &; &% 50C; FHl:3&d 24 0-100%B; F-%=:1.1ml/&.

1Y 2389 FY F39: 10, & #HES F 0.3% DEA, Z¥H: 71ZA OD-H(4.6X250)mm,5u, &Y <%
24.3, & S 3, (0, % 1.95, F&w 8 1.05, T80 %: 35, wjgk: 101, RT- 6.12%-.

'H NMR: 400 MHz, DMSO-d¢: & 7.73 (s, 1H), 7.56 (t, J = -8.00 Hz, 1H), 7.26 (d, J = 12.00 Hz, 1H), 7.06

(t, J =36.00 Hz, 2H), 6.69-6.71 (m, 4H), 4.38 (d, J = 4.00 Hz, 2H), 3.47 (t, J = 20.00 Hz, 1H), 3.31-
3.28 (m, 5H), 3.27-3.19 (m, 2H), 2.90 (t, J = 24.00 Hz, 2H), 2.53 (t, J = 24.00 Hz, 2H), 2.29-2.01 (m,
1), 1.95-1.89 (m, 1H).

LCMS: A: 95% &: 5% oAl EYEH;10mM NHOAC, B: 5% &:95% o} EYER;10mM NH0AC, % 1.1 ml/&, &
T 50T, Z9: ofAE A o AZy A C18 (50x2.1)mm ,2.7pm, AZF (E): 0-—-3, %B: 0-—-100, RT-2.27%,
M(+1) - 405.

AAld 11 (P1 & P2):

o
[o)
N=—
/©Ah§ar+HN' ‘N—OOH DIPEA,ACN©A$NMN {}w
fe s 80°C ¢ NN/

AZ DNF (1.5 mL) T 6~(IHAFHA-1-D)Id-3-& =2 F2Fe]= (70 mg, 0.325 mmol)e] LR &Hd
DIPEA (0.170 mL, 0.974 mmol) % 3-HE2X-1-(4-(EF ) E2d-2-2 (209 mg, 0.649 mmo
3]

ZFo=2ng
DS A7k, s EFES MV kol 120ToA 90% 59 714

sot ZhAskglh. kgl fdE LONSE e 2y

Hysolth, wg EFES adlE SCPol H&skltt. & EFE 5] 20S ZE AAE LO/NSE FE A

el el AaBEA] (18,19x150mm,5pm: 7= 2 YE2 d2BEA] (18,19x10m,5um; o] Ed

A:5:95 oA EYUEZ  10mM NH,0Ac ¥3 &5 ©]54 B: 95:5 oA EYEZ 1 10mM NH,0Ac X3+ &, J-af:25% 2

%] 5-35% Boll o]o]A 35% BollA 10% % 2 100% BolA 5% fx; FF:15ml/%. 22 AHES FHsle &

89 gtala, Fw A4 FUE ARREte] AxAA A A EA S (60 mg, 0.142 mmol, 4.39% FE)S T
&

Saarh. 209 BAS LOAS FUL AEdtel AF wuE AYsar
T4 1 210 29 oldlglA~ ol A (C18(50x2. mm 2.7 um; ©]&4 A 5:95 ofAIEYEZ 10 mM NH,0Ac

E3 E; ols/d Bl 95:5 oMHNEYEZ:10 mM NH0Ac 2E3FF &; =% 50C; FHl:3ied ZAA 0-100% B; %

TY 2 270 A9 opAlEl 2~ oA A C18(50x2. Dmm, 2.7 um; ©]57d A 5:95 SMNEYEH:0.1% TFA X%
E; o157 Bl 9515 ol EYEY:0.1% TFA X3 &; &% 50C; FHl:3&dd 24 0-100%B; f-%:1.1ml/%.

Z7: 28/ 71D A 0D-H(250 X 4.6)mm,5u, % C0.: 60%, % =& Sul: 40%(WEFE 3 0.25%
2 3.0g/%, wlgt: 100 bar, €%: 24T, UV: 210.
X< 7124 OD-H(250 X 21.5)mm,5u, % COo: 60%, % & &m: 40%(#e-2 Z 0.25%

* /
DEA), & F%: 60.0g/%, ¥id: 100 bar, &%: 25T, UV: 210, 93 4= AFAZ:: I3 1: 2.50:: I3 2:
4.20, 3% 6.0ml F WS, 2Y5/FY: 2.5mg/ml, F FTY F:12, F AA AZF 1.0A1ZE, 717] AR AL
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[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]
[0305]

[0306]

[0307]

[0308]

[0309]
[0310]

[0311]

[0312]

ZIHSd 10-2018-0063306

m\l

LCMS: W AR Zy-oliE]l~ a2~ (8 (50X2.1mm-2.7 um), ©]& A: 2%ACN - 98%H,0-10mM NH,COOH,
o5/ B: 98%ACN - 2%H,0-10mM NH,COOH, % = IML/+, AIZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 4.0: 100.0, RT
- 1.798%, M(+1) - 421.

' NIR: (400MHz,DMSO-ds) &6 = 9.10 - 8.88 (m, 1 H), 7.74 (s, 3 H), 7.50 - 7.41 (m, 2 H), 7.10 - 7.00

(m, 1 H), 6.76 - 6.65 (m, 1 H), 4.58 - 4.36 (m, 2 H), 3.64 - 3.44 (m, 2 H), 3.25 - 3.08 (m, 4 H), 2.99
-2.87 (m, 3H), 2.55 (br. s., 4 H), 2.20 - 2.05 (m, 1 H), 2.01 - 1.80 (m, 1 H).

I

Zel 7124 0D-H(4.6X250)mm,5u, Z¥ &% 25.9, & 2 3, C0, % 1.8, &&v] % 1.2, 3&n)

N
ot
N

T 7Y B9 10, FE&9: HeE F 0.3% DEA,

%: 40, WSF: 44, RT - 3.05%.
P2(Z27E)el dgk A:

3-(4-(5-s| E5A T g -2-d) ¥ A 243 -1-)-1-(4- (B ZF 2 e Wl

O
N /N N=
AT A

LCMS: H' AR ZH-olAlE]x oJAZ# A (8 (50X2.1mm-2.7 um), ©]&A

e
H
i
©
o
i
o

At 2%ACN - 98%H,0-10mM NH,COOH,
o] 5 B: 98%ACN - 2%l,0-10mM NH,COOH, % = IML/&, A%k %B:: 0.0: 0.0:: 1.7: 100.0:: 4.0: 100.0, RT
- 1.793%, M(+1) - 421.

I NIR: (400MHz ,DMSO-ds) & = 9.04 - 8.92 (m, 1 H), 7.74 (br. s., 3 H), 7.51 - 7.42 (m, 2 H), 7.10 -

7.02 (m, 1 H), 6.76 - 6.66 (m, 1 H), 4.57 - 4.38 (m, 2 H), 3.54 - 3.44 (m, 1 H), 3.26 - 3.13 (m, 3 H),
2.97 - 2.86 (m, 2 H), 2.63 - 2.54 (m, 5H), 2.18 - 2.07 (m, 1 H), 2.01 - 1.92 (m, 1 H).

3] Ho10, TE: wekE 5 0.3% DEA, Zel: 712 OD-H(4.6X250)mm,5u, ZH =% 25.8,
03, C0, 8k 1.8, T8 Sk 1.2, T8 % 40, wiSk: 52, RT - 3.94%-.

[o}
/\ N=
@\\\OMSq- HN N—<:>— DIPEA ACN /_\ N=
o ) N\ 7 T80°C - \ oH

80CE 71949 olAEUEZ (2 mL) T 6-(IdH2td-1-2) 92l 9-3-2 (20 mg, 0.112 mmol) Z DIPEA (0.058
mL, 0.335 mmol)2] &Moll, olHMEUEZ (1 mL) F ((9)-1-U-FZ2WA)-2-F 49 E2d-3-¢ ve&E3 o]
E (50.8 mg, 0.167 mmol)E 139 7]7bell AA FH7lslqitt. olojA], E3HES 80THA 16A1% P R ARl )
o ERES ARow WYANZT. ololA, FFAA x FFES F5T. = EFE SCPell o3 A
sttt = BAS 3] 2AE Zke GAE LC/NSE F3 AASGY: 98 A2 el C18,19x150mm, 5 pm;
7t 7 -‘HEZ: AxB A C18,19x10mm,5um; ©]&A A:5:95 oFAEYUEZ:0.14TFA *3 E; o]%4 B:
95:5 SN EYER 0. 1%4TFA E3t &; o258 ZAX 5-25% Boll o]oiA] 25% Bl Al 10% #2 2 100% Bell A
b Al 15m1/—r 54 APES hete 288 Feka, 19 94 S8V E ARt dRAA A%
A A RAY (R)-1-(4- Z cEAYd-2-)FAAS-1-d) A Ed-2-2 (26 mg,

:L

E =
0.064 mmol, 57.2% &) F53th. 2709 248 LO/MS FUS AREstol HF =5 24383
Z: 79 oblE] A o)X C18(50x2. Dmm 2.7 um; o154 Ar 5:95 oM EYEZ:10 mM NH0Ac

; ol B 95:5 ofAEUE™ 10 mM NH0Ac 23 &; &%: 50C; FHj:3%e] AA 0-100% B; fr&:

N
jins
—
(i

T

e
et
1

—

.1ml

~

=
.

e N
jines

o

)

2 Z7: ZE: ofAlg A o) AZY A C18(50x2. Dmm, 2.7 um; ©] A A 5:95 opA|EUEZ:(0.1% TFA *3F
154 B: 95:5 o} EYE-:0.1% TFA £33 &; &% 507T; -8 :38d 2= 0-100%B; Tr%k 1. 1ml/&.
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[0313]

[0314]

[0315]

[0316]

[0317]

[0318]
[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

ZIHSdl 10-2018-0063306

' NMR: (400MHz , Wgt&-d,) & = 7.70 - 7.69 (m, 1 H), 7.47 - 7.44 (m, 1 H), 7.41 - 7.38 (m, 2 H), 7.33
-7.29 (m, 2H), 7.12 - 7.09 (m, 1 H), 4.59 - 4.45 (m, 2 H), 4.25 - 4.19 (m, 1 H), 3.74 - 3.60 (m, 6
H), 3.44 - 3.35 (m, 3 H), 3.29 - 3.23 (m, 2 H), 2.50 - 2.42 (m, 1 H), 2.27 - 2.18 (m, 1 H).

LCMS: A: 95% =: 5% oMMEUYEH; 10mM NH0AC, B: 5% &:95% FMEUYEH;10mM NH,0AC, F%F: 1.1 ml/#&,

25 50T, Zg: ofdlElx oxaxya (18 (50x2.Dmm ,2.7um, AIZF () 0---3, %B: 0---100, RT
-1.33%, M(+1) - 387.

op
2
=

1Y ~384: F9 ¥y 10, ¥ JEF2 = 0.3% DEA, Z9: 7199 AS H 4 (250 X 4.6)mm,5u, 23 &
$:026.7, & % :3, €0, £ :1.95, F&u] = 1.05, FL&w] %: 35, 91t 97, RT - 3.16%.

A Ao 13 PL(ZRT|Z):

-(4-(HEF L2 5A)-3-FF 2 29d)-3-(4-(5-3| =5 A ¥ 2| T -2-) A | e -1-) ] E 2] | -2-=

F,HCO
j@\ Q F,HCO.
2
N—
Ol
é‘ /

H

OPAEYUEZ (10 mL) F 6-(I#HgA-1-d) 38 d-3-2 (39.6 mg, 0.221 mmol)2] HE-Ao] DIPEA (0.116 ml,
0.663 mmol)E H7Fsta, WHEES 50TE 10 &<t 7FEsGith. o] £XoA oAEYEH (1 al) F
(4-(EFLZ2WEAD-3-EF L 2Hd)-2-F4T 5 d-3-Y wE&EZ)E (75 mg, 0.221 mmol)E 7<47P6}
WHEES 80TolAl 18417 St wwkedltt. EFES Aoz WZAZT.  oojA, FFAA = ﬁ}}%%
FEAT. F BEE SCPl g3 AAsGT. = EAS syl 2Ae e FAE LOMSE
AT e~ daBEA] C18,19x150mm,5 um; 7FE ZF: JE 2~ B eA] C18,19x10mm, 5 um; 0]
A:5:95 oPAEUEZ:0.1%TFA ¥3 &; o]%A4 B: 95:5 oA EYUE™ 0. 1%TFA ¥3 &; Fu):25%0] A 5-

E_

o

25% Boll o]o]A 25% BollA 108 5% % 100% BollA 5% A F&F:1oml/E. 24 YHES il £
steta, 29 44 FEIE ALEEte] AxAIA 04%““ A ZAY 1-(4-(TZSF Q2| EA))-3-ZF 0 27d)-
3-(4-(5-3| =2 A7) g P-2-2) 1) o g} 2 -1-Y) 1) & -2 (8.5 mg, 0.020 mmol, 9.01% F&)& FE53I9tt.

2719 A8 LO/NS F98 AMgste HFE =58 @Xéé}aiv}.
F9 1 24 7Y obdlE A AT A C18(50x2.1)mm, 2.7 um; ©] =4 A: 5:95 ol EUE™ 10 mM NH,0Ac ¥
8t &; o]FAF B 95:5 ofAIEYUEZ:10 mM NHOAc ¥3 &; &% 50C; o3& ZA 0-100% B; -

Y 2 2 A9 opAlEl A~ 9]yl C18(50x2. Dmm, 2.7 um; ©]F7d Ar 5:95 oPAEYEH:0.1% TFA X3
B olE B 95:5 olHEYE™:0.1% TFA X3 &; 2% 50C; Tol:380] ZA 0-100%B; f+3:1.1ml/%-.

LCMS: A: 95% &: 5% oFMEYE™;10mM NHOAC, B: 5% E:95%, oFAEUEL;10mM NH0AC, &% 1.1 ml/¥&,

2% 50T, Z¥: opMEl 2~ g2 (18 (50x2. Dmm ,2.7pm, AlZF () 0-—-3, %B: 0---100, RT-1.331%
M(+1)-423.

HONIR: (400MHz, W€F&-d,) & = 7.85 (dd, J = 2.5, 13.1 Hz, 1 H), 7.77 (d, J = 2.5 Hz, 1 H), 7.45 -

7.40 (m, 1 H), 7.37 - 7.30 (m, 1 H), 7.17 (dd, J = 3.0, 9.0 Hz, 1 H), 7.03 - 6.64 (m, 2 H), 3.91 -
3.74 (m, 3 H), 3.42 (¢, J =5.0 Hz, 4 H), 3.07 (td, J = 5.1, 10.8 Hz, 2 H), 2.82 - 2.74 (m, 2 H), 2.42
-2.32 (m, 1H), 2.29 - 2.16 (m, 1 H).

Lof: WEee = 0.3%DEA, Z¥: 24 AZFE A~-2(4.6+250)mmbu, ZH %

71 2~3ed: Fo F9: 5, =2
2.4, 6, 8T 40, & 5 4, 91t 198, RT- 3.86%.

21.2, CO, -

)

AAld 13 P2AEEIIE): 1-U-(HEFLL2WFA)-3-EF 2 2Hd)-3-(4-(5-3| =5 A 1 g -2- ) 3] ] 2} -

1-9) ¥ gele-2-2
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[0326]
[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]
[0336]

ZIHSd 10-2018-0063306

F,HCO
m g FyHCO.
2
/\ N=
F ﬁ/omu AN N@—o DIPEA, ACN
s ~s°c r L:f}— —\ —<&:j>—
OH

SN EYE™ (10 mL) F 6-(FHAZR-1-d) 32 d-3-2 (39.6 mg, 0.221 mmol)2] AE-He] DIPEA (0.116 ml,
0.663 mmol)E *7lskal, REEES 50CE 1048 &<t 7FEsgith. o] 2=olA] olAEYEL (1 nl) T
(4-(OZSF2 0 2 W EA])-3- %—?iiﬁ]%)—%%*ﬂ%ﬂﬂ%—% HeE T Yo]E (75mg, 0.221 mmol)ES H7}eba,
WHSES 80Tl A 18413 <t . WEgl AS LONSel o& RYUE RSl EES deow
WA Z . o]olX, FHAIA ES FEINTY. = BZS SCPol o& AAEAY. = 2AL &7
21& 2te BAE LONSE &3 BA It $H 2 dz=H A C18,19x150mm,5 pm; 7H= Zgl: fjE 2 o
B2#]  (18,19x10mm,5 pm; o]%*c} A:5:95 ORMEUE™:0. 1%TFA X3+ E; o]%A4 B: 95:5 oMEUE
2:0. 1%TFA E3F & F8):25 A 5-25% Boll o]olA 25% BollA 10% A 2 100% BollA 58 4];
2F15ml /R, 223 AHES :HT%}L IS Feta, 9 44 FHE AMEete] AXAIA AR LA ZA
o] 1-U-(HEFFL2WEFEA)-3-FF 29 d)-3-(4-(5-3| =5 A 9 g -2-) A o 2}-1-d) F FEd-2-2 (21
mg, 0.049 mmol, 22.27% &)& 53Tt 2719 A& LC/MS FU& AHgste] HE =8 AAs.

(3

do e w

e

9l 1 274 28 o}lalE A oAy~ (18(50x2. )mm, 2.7 um; ©] 54 A: 5:95 ol EYUEZ 10 mM NH0Ac -
3 B ol5A B 95:5 ol EUER:10 mM NHOAc 33 B; £%: 50C; 7w):3%q] AA 0-100% B; &

el 2 =7 79 olAlgl A o AZH A C18(50x2. Dmm, 2.7 um; ©] A A 5:95 o}MEVEZ:0.1% TFA 2 &
E; o]BA B 95:5 ol EYUEH:0.1% TFA 23 &; £%: 50°C; F9]:3%o] AA 0-100%B; FF:1.1ml/%.

LCMS: A: 95% E: 5% ofA|EUE™;10mM NHOAC, B: 5% E:95%, olA|EUE;10mM NHO0AC, ¥ 1.1 ml/%,
L5 50T, 29 ofAE]lA AT A (18 (50x2. Dmm ,2.7 um, AlZF (): 0-—-3, %B: 0-—-100, RT - 1.332
I M(+1) - 423,

HONIR: (400MHz, W €F&-d,) & = 7.85 (dd, J = 2.5, 12.5 Hz, 1 H), 7.76 (d, J = 3.0 Hz, 1 H), 7.45 -

7.40 (m, 1 H), 7.36 - 7.31 (m, 1 H), 7.19 - 7.15 (m, 1 H), 7.02 - 6.64 (m, 2 H), 3.89 - 3.74 (m, 3 H),
3.44 - 3.40 (m, 4 H), 3.07 (td, J =5.3, 10.9 Hz, 2 H), 2.78 (td, J = 5.1, 10.8 Hz, 2 H), 2.41 - 2.33
(m, 1 H), 2.29 - 2.18 (m, 1 H).

71E 238 Y F3: T&uf: WES F 0.3%9DFEA, T E4 AEE~-2(4.6+250)mmbu, TH L=
21.2, C0, &8 2.4, 280 & 1.6, Z8ul: 40, &= &2 4, Hi¢t 198, RT- 3.17%.

AAld 14 (P1 & P2):

A 14 PL(ZRT|S):

n N_
\§°MS+ i )onDEh Ao, j@ -
F éﬁ

\ / OH

SFHNEYVEZ (6 mL) F 6-(FHgFd-1-2)92]d-3-2 (0.04 g, 0.223 mmol)] mHF &ho] 220 DIPEA
(0.117 mL, 0.670 mmol)E X7}8}3ith. HbS E3HES 50CE 7MEsla, oHEYER 1-(3-=%
]

i O
24-vEed)-2-2 A9 EYd-3-Y HEEZHoE (0.115 g, 0.402 mmol)E HH3 . 3
& 80CTRE 1843 Fet 7tdaiginh. wHgo] fAS LOMsel o8 U Y. EFES Ao w
otk ololA | FEHFAA % IFES FEIUY. X BAES SCPol o8 AAsGY. = EAS s =4
Szt AAR LO/MSE Ed8 AAsT: Y2 d2Bex] C18,19x150mm, 5 pm; 7HE 2 e 2 A28 XA
C18,19x10mm,5 pm; ©]%&AF A:5:95 olAEYUEZ:10mM NH0Ac ¥3 E; o|%A B: 95:5 oA EYEZ:10mM
NH0Ac 3 &; w253 ZA 10-35% Bol o]ojA] 35% BollAl 102 & 2 100% BlA 58 #A; &

} N FWNE Aol ARAA AFA A2

Filonl/E. A4 AEES Fohe eSS

o

S

hus
ol
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[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]
[0344]

[0345]

[0346]

[0347]

[0348]

2IHE 3 10-2018-0063306
) 1-(3-FF 2 2-4-d ¥ d)-3-(4-(5-3| =F A I 2| l-2-) F | &7 -1-d) 3 Z 2| -2-2 (16.5mg,
0.0445mmol, 19.95%)& F~53F3th. 27019 &A1& LC/MS F=4E& AH838t HE 58 243
Fol 1 27 2 o} AlE]l 2~ 92T H 2 (18(50x2. Dmm, 2.7 um; ©] 54 A: 5:95 oA EUEZ 10 mM NH,0Ac E
3 B, o]ZA B 95:5 oMMEYUEZR:10 mM NHOAc 23 B; &%: 50C; Fuf:3%0] Ax 0-100% B; %

F9 2 F7A: 7Y ofAlg A o AZH A C18(50x2. 1)mm, 2.7 um; ©]FAF A: 5:95 olMEYER:0.1% TFA ¥
E; o]&FA B 95:5 oMAMEYUER:(0.1% TFA X &; 25%: 50C; 79f:3% AA 0-100%B; %F:1.1ml/%E.

' NMR: (400MHz, M€t&-dy) & = 7.76 (d, J = 3.0 Hz, 1 H), 7.57 (d, J = 12.0 Hz, 1 H), 7.32 - 7.23 (m,

1H), 7.16 (dd, J = 3.0, 9.0 Hz, 1 H), 6.80 (d, J = 9.0 Hz, 1 H), 4.60 (s, 1 H), 3.88 - 3.71 (m, 2 H),
3.51 (s, 1H), 3.42 (t, J =5.0Hz, 1H), 3.16 (d, J =1.5Hz, 1 H), 3.10-3.00 (m, 1 H), 2.77 (dd, J
5.5, 10.5 Hz, 1 H), 2.32 - 2.20 (m, 1 H).

LCMS: A: 95% &: 5% oFMEYE™;10mM NHOAC, B: 5% E:95%, oFAEUYE;10mM NHAC, &% 1.1 ml/#&,

L% 50T, ZE: ofdlEl A AT A C18 (50x2. Dmm ,2.7um, A7 (B): 0-—-3, %B: 0-—-100, RT-1.32%,
M(+1) -371.

ol
o
=2
iy

g zaed: FY R
f 2
o

= A Jet2 = 0.3%DEA, Z9: B~ 421% Z~-4 (4.6X250)mm 5u, 24
L5 18.8, €0, % z8 9 o}

vl %: 40, & 4, vt 1102, RT- 4.09%, 97.6% ee.

2Ad 14 P2(ZE7)H):

o]
DG -
N Yoo T o

F N—
\_/

3- s
(0.117 mL, 0.670 mmol)E A7kl WhE EFES 50CE 7Mdstal, ol AEYER
24-vEdd)-2-2A9 52 d-3-Y HWekEZYo]E (0.115 g, 0.402 mmol)E 3] .
55 80C= 18/\17F T 7tg skl A& LSl o8l muE " ettt %&%% Aeo
=5 Sl oA, EHAIA X IR}ES FEHUT. = EHS SCPol| o3 FAEdt. = B4
S 2= AAE LO/ANSE E3) AASt: YE 2~ daHEx (18,19x150mm,5um; 7FE ZE: ¢ A2
Al C18,19x10mm,5um;  ©]5AF A:5:95 olHEUEZ Q. 14TFA 3 =; o4 B: 95:5 oMAEYUE
H:0.1%TFA ¥3F & uf:253] A 5-25% Boll o]ojA] 25% BollA 10% 4 2 100% BollA 5% #A;
ZFilml/E. 54 AEES sk B8-S deta, W 94 FEVE ARESte] ARAIA 1- (3—” Q=4
e d)-3-(4-(5-3| =F A v gl d-2-d) F 2} -1-d) ¥ 8] 9-2-2 (13mg, 0.035mmol, 15.10% +&)& 5
skl ).

SMHNEYUEZ (6 mL) 5 6-(FHAZ-1-A)92d-3-2 (0.04 g, 0.223 mmol)] L
e < E

rEE
o[o
o,
e

m PN K
_YED\L_I

' NMR: (400MHz, Wl€k-&-dy) & = 7.76 (d, J = 2.5 Hz, 1 H), 7.63 - 7.50 (m, 1 H), 7.33 - 7.23 (m, 2 H),

7.16 (dd, J = 3.0, 9.0 Hz, 1 H), 6.80 (d, J = 9.0 Hz, 1 H), 4.60 (s, 1 H), 3.89 - 3.69 (m, 3 H), 3.50
(d, J =15Hz, 1 H), 38.42 (t, J =5.3Hz, 2 H), 3.19 - 3.14 (m, 1 H), 3.06 (dd, J = 5.3, 11.3 Hz, 2
H), 2.83 - 2.67 (m, 2 H), 2.36 (br. S., 1 H), 2.28 - 2.11 (m, 2 H).

LCMS: A: 95% =: 5% oMMEYEH;10mM NHO0AC, B: 5% &:95%, oFAEUEY;10mM NHO0AC, % 1.1 ml/¥&,
25 50T, Z¥: oMlE A a2y C18 (50x2.D)mm ,2.7 um, AlZF (3F): 0-—-3, %B: 0-—-100, LCMS RT -
1.32%, M(+1) - 371.

71E 2389 4 §9: 5, T8 og& F 0.3%DEA,

m\l(

e 224 AEZ A4 (4.6X250)mm Su,ZE L% 21.6, 00, w5 2.4, F&v] = 1.6, 389 % 40, &

2k 4, Wjet: 97, RT —4.73%.
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[0349]

[0350]
[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]
[0358]

[0359]

[0360]

[0361]

[0362]

ZIHSd 10-2018-0063306

Ao 15 (227]E):

©A\§‘OMS + HN / oH— & ©/\é
\_/ / OH

DMF (3 mL) & 6-(3 7 gx-1-2) 3 g ¥-3-2 (0.015 g, 0.084 mmol)e] aul fole] ALox TEA (0.035 nL,
0.251 mmol) % (S)-1-WZ-2-L43] =52 d-3-4 WE=XYolE (0.045 g, 0.167 mmol)E #H7}s}Hch. b
S ulo]ma R Yol HoA 120CA 2A17F &<k wwksAtk.  LOMSel 93k =8 =4 AAE ZHZH. o

<
S

<
S

%?ﬂ%—é‘ (€]
EYEES a2 SCPol A&, x IFES SCPol| o8 AAES] (R)-1-HZE-3-(4-(5-3| =2 A3 g -
2-9) FAHFHH-1-9) FASHYT-2-2 (2 mg, 5.39 pmol, 6.44% F+8)S A A=A FEAT}.

LCMS: A: 95% =: 5% °FHMEUYEH;10mM NH,0AC, B: 5% &=:95% oFAMEYEY;10mM NH,0AC, % 1.1 ml/&, &
E 50T, 28 opilE]l 2~ oA (€18 (50x2. Dmm L,2.7um, AIZE (&) 0---3, %B: 0---100, RT-1.161+%,
M(+1)-353.

1Y 2389 FY B 5, F&0: #HES F 0.3%DEA, Z: 7] ZA-ASH(250%4.6)5u, ZH &% 24.6,

CO, & 2.4, &9 % 1.6, 3&vl % 40, F 2 4, 9 103, RT-2.3%.

'H NIR: 400 MHz, DMSO-ds: & 2.08 (s, 2H), 2.92 (bs, 2H), 3.18-3.22 (m, 6H), 3.37-3.42 (m, 2H), 4.34-

4.46 (m, 3H), 6.75 (s, 1H), 6.96 (s, 1H), 7.07-7.09 (m, 1H), 7.22-7.25 (m, 2H), 7.28-7.31 (m, 1H),
7.35-7.39 (m, 2H), 7.75 (d, J = 2.80 Hz, 1H).

AAld 16 (P1, P2, P3 & P4):
3-(4-(5-3] 25 A 9] 2] 2912w 9] 9 b 41 1-9) - 1- (4 1 ) 3] 2] Wl-2-&

2 Eﬂdé? H2,
N =

HES (20 mb) F 3-(4-(5-(NFASAD I d-2-Y)-2-v e 3 o 2} -1-Y )-1-(4-1 =

mg, 1.381 mmol)e] &Moo ALox Pd/C (147 mg, 1.381 mmol)E FH7betgch., Whe &S £ o sl

18A17F FoF mutkslgith, Wk EFES AgolEE i ofistan, wWEe (100 mb)Z AlF3sta

Na,S0; 2ol AZAI7IaL, 79} dhol SHAA 2 FFES F538Y. 2 5248 500 oA EYUEZ + 10mm

S EAGRFOoR 883t C18 94 AeAlol£

WAl A Al A=A 3-(4-(5-3]=

(420 mg, 0.993 mmol, 71.9% &)< =319},
E]

LCMS: RT: 1.93% ACN/HCOONH, 3%+ H,0, o}Al
220 nm; MS (ES): m/z 381. M+H.

2~ AT~ C18 (50x2.1 mm-2.7 pum), ¥ = 1.7%, 3% =

SFC: €O, 3.0_Colvent_100.met; F%2:- & F2 3, C0, % 2.1, F&v (WS F 0.3% DEA) 0.9; Z§:- 7]

g3 AD H (250 x 4.6) mm 5p; RT 3.9%; £%@ 217nm :32%, RT 4.7%; £%@ 217nm :16%, RT 6%; %0

217nm :16%, RT 10%; %@ 217nm :33%.

AAL SFC =71: Z#E/X5: 7124 0D-H(250 X 21)mm,5u, % CO.: 75%, % & £wl: 25%(WEre = 0.25%
.

DEA), & %
4.70:: ¥4 3: 6.00:: T 0 10.00, &3%: HES = 60ml, 2EYS/FY: 5.0mg/mL, = FY F:120 =
AA A 15,0412, 717] Al AMgE: Alz/2d: BF2 SFC-80.

60.0g/3 ®l%F: 100 bar, &%: 25C, UV: 245, I3 F: AFAIZE:: 34 10 3.90:: HA 2:

H
o~
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3-(4-(5-3] = 2 A 9] ¢ 9-2-9)-2-v W3] | 2k Q-1-91) - 1-(4-o W 1) 3] e A -2- &

O
J@A“é— N
N N OH
_<§;:)>_

LCMS: ZreH-olAlE] 2~ o] 2~X g (8 (50X2.1mm—2.7 pm), ©]5A A: 2%ACN - 98%H,0-10mM NH,COOH, °]-5%F B:
98%ACN - 2%H,0-10mM NH,COOH, S = IML/%, AZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 4.0: 100.0, RT -1.774%,

M(+1)-381.

' NWR: (400 MHz, ®l€t&-dy) d ppm 7.75 (dd, J=3.01, 0.50 Hz, 1 H) 7.13 - 7.21 (m, 5 H) 6.77 (dd,

J=9.04, 0.44 Hz, 1 H) 4.55 (s, 1 H) 4.42 (s, 1 H) 4.13 (t, J=9.00 Hz, 1 H) 3.77 - 3.88 (m, 2 H) 3.36 -
3.39 (m, 2 H) 3.24 - 3.30 (m, 2 H) 3.02 (d, J=0.25 Hz, 1 H) 2.95 (td, J=11.66, 3.17 Hz, 1 H) 2.88 (d,
J=0.69 Hz, 1 H) 2.58 - 2.73 (m, 4 H) 2.34 (s, 3 H) 2.07 - 2.19 (m, 1 H) 1.95 - 2.05 (m, 3 H) 1.18 -
1.24 (m, 3 H).

718 ex: F¢ B3 10, T8 WEkS 3= 0.3% DEA, ZY: 7124 0D-H(4.6X250)mm,5u, ZHE &%: 26,
& T 3, 00, 2,25, &l % 0.75, & % 25, WH]Y: 99, RT - 5.3+,

P2(Zm7]E)o] g A

3-(4-(5-3] =B A 7] 2] -2-91)-2-v F ] ¥ b - 1-20) - 1- (-l 1 ) 3] Bl Wl-2- &

LCMS: ZreH-olAlE] 2~ o 2~X g (8 (50X2.1mm—2.7 pm), ©]5A A: 2%ACN - 98%H,0-10mM NH,COOH, °]-5 B:
98%ACN - 2%H,0-10mM NH,COOH, S = IML/%, AlZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 4.0: 100.0, RT -1.751%,

M(+1)-381.

' NWR: (400 MHz, wl€t&-dy) d ppm 7.75 (dd, J=2.98, 0.53 Hz, 1 H) 7.13 - 7.20 (m, 7 H) 6.77 (dd,

J=9.04, 0.50 Hz, 1 H) 4.49 (d, J=14.56 Hz, 1 H) 4.30 - 4.35 (m, 1 H) 4.05 (dd, J=9.60, 7.72 Hz, 1 H)
3.74 - 3.86 (m, 3 H) 3.36 - 3.45 (m, 3 H) 3.21 - 3.31 (m, 2 H) 2.99 - 3.03 (m, 2 H) 2.89 - 2.99 (m, 3
H) 2.88 (d, J=0.63 Hz, 2 H) 2.57 - 2.70 (m, 3 H) 2.23 - 2.35 (m, 3 H) 1.94 - 2.08 (m, 3 H) 1.24 (s, 3
0.

71 % F¢ Fu): 10, F8v: #HEE = 0.3% DEA, Z-¥: 7]=2A OD-H(4.6X250)mm,5u, ZE L£&E: 259,
Z 03, C0, % 2,25, &) &3 0.75, & %: 25, ¥k 103, RT - 6.4%.

P3(ERI ) et A
3-(4-(5-81 = S A 9 2] -2-90)-2- ol B s e~ 1-9)-1-(4- ] D 2) 9] Bel W-2-&

LCMS: ZreH-olAlE] 2~ o] 2~X g (8 (50X2.1mm—2.7 pm), ©]5A A: 2%ACN - 98%H,0-10mM NH,COOH, °]-57 B:
.00

98%ACN - 2%H,0-10mM NH,COOH, % = IML/&, AIZF: %B:: 0.0: 0 1.7: 100.0:: 4.0 100.0, RT -1.774%,

M(+1)-381.

' NMR: (400 MHz, ®&-&-dy) d ppm 7.75 (dd, J=3.01, 0.44 Hz, 1 H) 7.14 - 7.22 (m, 5 H) 6.75 - 6.80 (m,
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1 H) 450 - 4,56 (m, 1 H) 4.38 - 4.44 (m, 1 H) 4.13 (t, J=9.00 Hz, 1 H) 3.78 - 3.88 (m, 2 H) 3.36 -
3.38 (m, 2 H) 3.24 - 3.30 (m, 2 H) 3.02 (d, J=0.31 Hz, 1 H) 2.95 (td, J=11.64, 3.20 Hz, 1 H) 2.88 (d,
J=0.63 Hz, 1 H) 2.59 - 2.74 (m, 6 H) 2.34 (s, 4 H) 2.08 - 2.19 (m, 1 H) 1.94 - 2.06 (m, 4 H) 1.19 -
1.24 (m, 3 H).

DY Ho 10, F8v): WEE 5 0.3% DEA, ZE: 7124 OD-H(4.6X250)mm,5u, ZH &% 25.9,
03, CO, F: 2.25, F&v] = 0.75, 3&v % 25, wjel: 100, RT - 7.6%.

LCMS: Zl-ofAlE] 2~ oj~>g 2~ (8 (50X2. 1mm-2.7 um), ©]&4 A: 2%ACN - 98%H,0-10mM NH,COOH, ©]&7 B:
98%ACN - 2%H,0-10mM NH,COOH, ¥ = IML/4-, AlZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 4.0: 100.0, RT -1.750%,
M(+1)-381.

' NMR: (400 MHz, ™&-&-dy) d ppm 7.75 (dd, J=3.01, 0.50 Hz, 1 H) 7.13 - 7.20 (m, 5 H) 6.77 (d, J=8.66

Hz, 1 H) 4.49 (d, J=14.56 Hz, 1 H) 4.29 - 4.35 (m, 1 H) 4.05 (dd, J=9.60, 7.72 Hz, 1 H) 3.75 - 3.86
(m, 2 H) 3.37 - 3.44 (m, 4 1) 3.21 -3.31 (m, 1 H) 2.87 - 3.02 (m, 1 H) 2.57 - 2.69 (m, 1 H) 2.34 (s,
2H) 2.22-2.31 (m, 1H) 1.98 -2.07 (m, 1 H) 1.93 - 1.96 (m, 6 H) 1.24 (s, 3 H).

1Y &5 F¢ Ry 10, 380 weEe = 0.3% DEA, Z¥: 7]=4 0D-H(4.6X250)mm,5u, Z¥ &5 24.8,
Z % 3, 00, 7 2.25, &9 FF: 0.75, 389 %: 25, ®¥iY: 100, RT - 15.1%.

HEeE (10 mb) 5 (R)-3-(4-(5-(AHZAD A d-2-¢)-1,4- o} A ¥-1-)-1-(4-H &l &) I &7
(0.1 g, 0.212 mmol)<] W golol]l Pd/C (0.023 g, 0.212 mmol)E A-2olA H7lslder. wg ZTIE
=5 8 i FHYd dZdstar, AlA 18/\17P St wikekelth. LOMSel ©fdt =8 B4 MdE AT
W EFES A EE Fd AqFeta, AqHAES FFAA £ B 0.04gS F5ESAT. = EHE SCPol
g, x 3FES SCPol o&) Akl (R)-3-(4-(5-3 =FA| 2l d-2-)-1,4-T]o}A| F-1-2)-1
galZ) v E8d-2-2 (6.5 mg, 0.017 mmol, 7.88% &) A uAZA F53A .

LCMS: &7 A: 5% ACN, 95% % ,10mM NH.0AC, &vl B: 95% ACN, 5% =,10mM NH0AC, F%=: 4 ml/&, &%

50C, Zd:oldlEl 2~ o2y~ (18 (50x4.6)mm ,2.7um, AZF (&) 0-—— 4, % B :0---100, RT-1.93+,
M(+1)-381.

¢> mﬁ

D By 3, e ogkE F 0.3% DEA, ZH: 7129 AD H (250 X 4.6)mm 5u, ZH Xk
2 D4, COp S 1.95, FEu] 8=k 1.05, F&v] % 35, wj¢l: 99, RT -9.73%.

N 278
2.4, %

ot ol

<

' NMR: 400 MHz, DMSO-ds: & 1.80 (bs, 3H), 2.08 (d, J = 6.40 Hz, 1H), 2.29 (s, 3H), 2.68-2.68 (m, 2H),

2.91 (bs, 1H), 3.02-3.10 (m, 2H), 3.11-3.19 (m, 2H), 3.52-3.55 (m, 3H), 3.60 (s, 2H), 4.24-4.35 (m,
2H), 6.47 (d, J = 9.20 Hz, 1H), 7.01-7.04 (m, 1H), 7.08-7.16 (m, 4H), 7.68 (d, J = 2.80 Hz, 1H), 8.66
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(s, 1H).

Aol 18(ZR7™E):

o
Pd/C, H2,
LG O
i \ / oBh ———X X 1IN OH
v <0

MeOH (5 mL) F (R -4-G-(NESAD I d-2-A)-1-(1-(4-w&d il &) -2-=
(0.15 g, 0.182 mmol)<] &He] Pd/C (0.12 g, 0.113 mmol)E H7}s}a, —’Fi
Bob witslgith,  WkE9l A& LOMSOl o9& RYE Y. WHEES

23]
il

‘IE

g d-3-d) 7 | 2l -2-2

o 3lol] AL A 12/\]7&
&3l oFstar, 3t st
FEAA 2 B4 0.12¢% F5%Y. = B2S SCPoll AEsit. = B4S SCPol o8] AAsint.
BdE o7l 2AE Zke AAE LONSE F AAESt: fH 2 =B A C18,19x150mm,5 pm; 7H= 2
AE A A28 A (C18,19x10mm,5um; ©] &4 A:5:95 w|ek2:10mM NH,0Ac ¥3F &; o]%4 B: 95:5 &t

S o{m

A
=

]

ot N2
oo oy zo anll

o

:10mM NH,0Ac X3 E; o255 AA 15-60% Boll ©]o]A 60% BollA] 105 S4 2 100% BolA 5% §X;
5 15ml/%. 54 AAES FFte 28S Fota, W A SFUVE ARESte] AxRAIA dSA aA R
Aol (R)-4-(5-3=EA gl d-2-)-1-(1-(4-v @il & )-2-& A0 28 d-3-¢) I H 2} 2 -2-2 (2Img, 0.055
mmol, 30.1% &)<
LCMS: £m] A: 5% ACN, 95% &, 10mM NH,0AC, &wu] B: 95% ACN, 5% =,10mM NH,0AC, F: 4 ml/%
50C,

e
RS

Zre] ol Al A~ AT A C18 (50x4.6)mm ,2.7um, A1ZF () 0-— 4, % B :0-——100, RT - 1.735%, M(+1) -
381.

H-NMR: 400 MHz, DMSO-ds: & 1.98-2.05 (m, 1H), 2.15-2.22 (m, 1H), 2.29 (s, 3H), 3.19-3.22 (m, 2H),

3.24-3.28 (m, 1H), 3.36-3.43 (m, 1H), 3.65 (t, J = 28.00 Hz, 2H), 3.91-4.02 (m, 2H), 4.30 (d, J =
14.80 Hz, 1H), 4.41 (d, J = 14.80 Hz, 1H), 5.06 (t, J = 19.20 Hz, 1H), 6.76 (d, J = 8.80 Hz, 1H), 7.10
(dd, J = 11.60, Hz, 1H), 7.18-7.17 (m, 4H), 7.76 (d, J = 3.20 Hz, 1H), 9.05 (s, 1H).

718 ~38Y: FY B 3, FT&u: Wge = 0.3% DEA, Z¥: 7124 O0D-H(4.6X250)mm,5u, ZE 2%
25, & 5% 3, C0, % 1.95, F&u] §=F: 1.05, F&v] % 35, wj¢t: 99, RT- 3.97%.

Aol 19(ZR71%):

2 [o]
/\ N=—
/©/\T§OMS + HN\_QNQOH —AE:;:EQSDC /©/\’I‘\J§H|N

o

- o

SMAEYUER (5 ml) F 1-(5-3=FAF 2 d-2-d)J o ehx-2-2, HCl (0.03 g, 0.131 mmol)2] &oll DIPEA
(0.068 mL, 0.392 mmol)E H7}slal, 60CE 308 &9 7l€3 b2 olHAEYUEL (1 al) T (9)-1-(4-w&l
A)-2-2 4928 d-3-9 He<EIdolE (0.041 g, 0.144 mmol)S H7pstar, o]olA 85C=E WA} 7}dstqitt.
WEES St dtell FAIX ok, DNF 2 nL Foll &afAl7]az, SCPell A&&tlc. = =4S 7] 2105 %
= AAE LC/MSE 3] AASETH: YE A A~B g x] (C18,19x150mm,5um; 7= Z 9 e~ dABEgX
C18,19x10mm,5pm;:  ©]%54 A:5:95 obAlEYEZ:10mM NHOAc ¥3 E; o]%4 B: 95:5 olAEYEZH:10mM

NHi0Ac 23 &, 2589 23 5-30% Boll ©]oJA] 30% Boll Al 10% 4 2 100% BollA 5% FA; % :15ml/

OZJ

. 5H AAES diste B8 deta, Y 94 SUE ARRStY] ARAA A mA A9 (R)-1-
(G-3l=EA T g d-2-U)-4-(1-(4-m Dl &) -2-2 4 ¥ 22| d-3-) 9] | 247 -2-2 (5mg, 0.013 mmol, 10.06% <
o) (e}

)& F5I.
LCMS: &wl A: 5% ACN, 95% =-,10mM NH,0AC, 87w B: 95% ACN, 5% =,10mM NH,0AC, #%: 4 ml/¥, 2%

50C, ZH:olilE~ o2 g 2 (18 (50x4.6)mm ,2.7um, AIZF (): 0-— 4, % B :0---100, RT -1.677%,
M(+1) - 381.
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H-NMR: H NMR: 400 MHz, MeOD: & 2.03-2.09 (m, 1H), 2.25-2.26 (m, 1H), 2.34 (s, 3H), 2.97-3.00 (m,
1), 3.24-3.30 (m, 2H), 3.34-3.35 (m, 1H), 3.47 (d, J = 16.80 Hz, 1H), 3.72-3.81 (m, 2H), 3.85 (t, J =
10.80 Hz, 2H), 4.40 (d, J = 14.40 Hz, 1), 4.51 (d, J = 14.80 Hz, 1H), 7.18-7.21 (m, 4H), 7.28 (dd, J
= 12.00, Hz, 1H), 7.44 (d, J = 9.20 Hz, 1H), 8.01-8.02 (m, 1H).

71g ~38d: FY 2: 5, FT&u: wEe 3 0.3% DEA, ZHY: 24 ASE A-2(4.6X250)mm,5u, ZH
L% 291, B 4, C0, £ 2.4, TR % 1.6, 380 % 40, wjel: 98, RT - 5.76%.

Aol 20(ZR71E):

DIPEA N=
@A‘#OMS ’ HN N \ e T AcNssC g @Aé”m N—Q—OH

O

SPHNEYEY (5 nl) F 1-(5-3|=FAFgjd-2-¢) I g}xl-2-2, HCl (0.03 g, 0.131 mmol)2] <ol DIPEA
(0.068 mL, 0.392 mmol)E F7F8k3l 60C=E 30 &< 7FE3 ths, cHEYEZR (1 al) 5 (9)-1-U-EF2
2HA)-2-2 2728 U-3-¢4 WeEEIYoE (0.041 g, 0.144 mmol)E H7}ek the, 85CE HhA 71gslqitt.
g0 HAS LOMSOl o& EUEHEEAT. wEES 7Y skl FFAZ vy DWF 2 nL ol &3Al7]a
SCPell Agsteltt. %= EBFS s 20s ZE AAE LOMSE S8 AASelt: fEx dsBEX
C18,19x150mm, 5 um; 7F= Z=: e x dA2B8 X C18,19x10mm,5pum; ©]FA A:5:95 ofA|EYEZ: 10mM NH,0Ac
Z3 B o]%A B 95:5 ofAEYE™ 1 10mM NH,0Ac E3F 2; Ful:25%0] Z A 5-30% Bell o]0} A 30% Bell A 10

A B 1000 BellA 52 A A liml /. A AdES drshe 28e deha, AW 94 SHvlE
AHgEte] AXAA AR A RAML (R)-4-(1-(4-EF L 2Wld)-2-S 29 22 d-3-9)-1-(5-3| =5 A 7] g I -
2-) ¥ #fehxl-2-2 (Img, 2.55 nmol, 1.952% +&)& F53kAtt.

LCMS: &= A: 5% ACN, 95% = ,10mM NH,0AC, &w) B: 95% ACN, 5% &,10mM NH,0AC, %: 4 ml/&, &%
50°C,
Zre ol AE] A AT A C18 (50x4.6)mm ,2.7um, AZF () 0-— 4, % B :0-——100, RT - 1.551%, M(+1) -
385.
H-NMR: 400 MHz, MeOD: & 2.04-2.10 (m, 1H), 2.25-2.30 (m, 1H), 2.97-3.02 (m, 1H), 3.26-3.30 (m, 2H),
3.34-3.37 (m, 1H), 3.47 (d, J = 16.40 Hz, 1H), 3.72-3.81 (m, 2H), 3.85 (t, J = 11.20 Hz, 2H), 4.45 (d,

J =14.80 Hz, 1H), 4.53 (d, J = 14.40 Hz, 1H), 7.09-7.13 (m, 2H), 7.28 (dd, J = 11.60, Hz, 1H), 7.31-
7.35 (m, 2H), 7.44 (d, J = 9.20 Hz, 1H), 8.02 (d, J = 2.80 Hz, 1H).

]

=

Ny

g 23849 £ 59 4, F&u: dgE F 0.3% DEA, ZH: -Eq/\ AEZ2-2(4.6X250)mm, 5u, Z¥
= ZF4, 0, % 2.4, T&u FF: 1.6, T&m % 40, ¥l 99, RT - 4.64+.

AAldl 21(P1 & P2):

Pd/C, 22
U& Oosn L/@/\ é’ —Q—OH

MeOH (10 mL) 3 3-(4-(5-(1ASA) T d-2-2)-2 2-t] || & 9] 7 2} 71-1- )-1-(4-w il &) 9] S 2] -2
mg, 0.052 mmol)®] &Ne] ALl Pd/C (1.098 mg, 10.32 pmol)E H7Fstgich. wks E3&E
o+ slol whAl wwkekdth.  wkg-o] AL LOMSel ol EUE gt ws EgES Al
b, gES 2 st SAAA F B 30 mge F5IAT. 2 FES SCPl 98 A st

EAS AL 87 =4S Z2H= LC/AS & AASS Y Y AxB X (18,19x150mm,5 pm; 7H= 2
A2 A2B A C18,19x10mm,5um; ©] 54 A:5:95 ol EUEZ 10mM NH0Ac ¥3+ &5 o]FA B 95:5 ofA]
EYUEZY:10mM NH0Ac E8F & FHj:25%0] A 10-40% Boll ©]o]A 40% Bell A 108 £+ 2 100% BollA 5%
A FEleml /. B ARES Fhete BIES Fsta, Y 94 SUVE AREStY AxAlA A
FAZA L (+/-)(4- (-3 EEA T d-2-d)-2, 2-T] WD I H & -1-L)-1-(4-H &l ) 3 Z2d-2-2 (4 mg,
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[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]
[0423]

[0424]

[0425]

[0426]

[0427]

[0428]
[0429]

[0430]
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0.010Immol, 19.65% 4&)& F538}9T}.

27)e] =AM E LONS F9= ARgdte] HE wks 4

o
ol

Foict.
TY 1 &2 29 oldlE 2 oAz C18(50x2. mm, 2.7 um; ©]&7d A 5:95 ofA|EYEZ 10 mM NH,0Ac X

s &5 ol B 95:5 ofAEYE™:10 mM NHO0Ac 23 &5 =&%: 50C; Ful:3%e] 24 0-100% B; %

9 2 27 72 ohdlE 2 JAxy 2 C18(50x2. 1)mm, 2.7 um; ©]57d Al 5:95 oPMEYUEH:0.1% TFA X%
E; °lEA Bl 9515 oA EYEY:0.1% TFA X3 &; &% 50C; FHl:3&dd 24 0-100%B; F-%=:1.1ml/%.

(i

z /X 7199 AD-H(250 X 21)mm,5u, % CO,: 60%, % & -&ul: 40%(HEHe = 0.25%
S8 60.0g/%, Wier: 100 bar, ©%: 25T, UV: 220, 33 4 AFAZ:: A3 1: 3.40:: H3 2:

%
4.40, &3x=: WE-S 5 4nl.

PUEETE): (4-(5-3|=FA 7 g d-2-9)-2, 2-t w2 3] o] 2} -1-)-1-(4-m €l ) 7] E 2] d-2-20] o)
[0}
N N OH
P ‘*§;2>F‘

HPLC: 95/5¢141 5/95 H;0/CH;CN/0.05%TFA, % =lmL/%, T-H|=15%, A3folo] C18 4.6x150mm: RT= 10.32%;

S5 @220nm: 89.04%; @254nm: 91.96%. =B A #d 3.5um, 4.6x150mm: RT= 11.57%; <% @220nm: 90.7%;
@254nm:94.77%.

rot
N

LCMS: Zrel-opAlE] 2~ o a2~ €18 (50X2.1mm-2.7 um), ©]54 A: 2 ZF 10mM NH,COOH:ACN(98:02), ©]&4
B: &= % 10mM NH,COOH:ACN(02:98), <53 = IML/¥, A1ZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, RT - 2.136%, M(+1) - 395.

SFC: €0, 3.0_Colvent_100.met; &~ & F%& 3, C0, 7% 2.1, T&v (e 5 0.3% DEA) 0.9; Z5:- 7]

g AD H (250 x 4.6) mm 5p; RT 4.12; 5@ 217nm :100%.

HONVR: (400 MHz, #l€He-d,) & ppm 7.72 (dd, J=3.01, 0.56 Hz, 1 H) 7.12 - 7.21 (m, 4 H) 6.75 (dd,

J=9.10, 0.56 Hz, 1 H) 4.49 - 455 (m, 1 H) 4.36 - 4.42 (m, 1 H) 4.11 (t, J=9.25 Hz, 1 H) 3.65 - 3.71
(m, 1 H) 3.51 (dt, J=3.29, 1.62 Hz, 1 H) 3.42 (dd, J=11.92, 1.63 Hz, 1 H) 3.04 - 3.27 (m, 3 H) 2.86 -
2.96 (m, 2 H) 2.48 (dt, J=11.40, 3.58 Hz, 1 H) 2.04 - 2.15 (m, 3 H) 1.29 (s, 3 H) 1.17 (s, 3H).

PRERIND): 3-(4-(5-3| EHA 9] 2 ¥-2-9)-2,2- W G5 s eh-1-9)-1-(4-H D Q) 9| B el Wl -2- 2o T

A

HPLC: 95/5¢141 5/95 H;0/CHiCN/0.05%TFA, &% =lmL/%, T-H|=15%, A3}olo] C18 4.6x150mm: RT= 10.32%;

TE @220nm: 86.63%; @254nm: 88.45%. N~HEA] #Hd 3.5um, 4.6x150mm: RT= 11.566+%; TE @220nm:
89.57%; ©254nm:92.52%.

LCMS: ZrH-oldlE] 2 A g~ C18 (50X2.1mm-2.7 um), ©]FA A: & 3 10mM NH,COOH:ACN(98:02), o]&A+
B: & = 10mM NH,COOH:ACN(02:98), 3 = IML/&, AJZF: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, RT - 2.133%, M(+1) - 395.
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[0431]

[0432]

[0433]

[0434]

[0435]
[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]
[0443]

[0444]

[0445]

ZIHSd 10-2018-0063306

SFC: CO; 3.0_Colvent_100.met; F%:- & 7% 3, C0, 7% 2.1, 8w (WE-E F 0.3% DEA) 0.9; Z&:- 7]
g9 AD H (250 x 4.6) mm 5u; RT 6.07; %@ 217o0m :100%.

' NWR: (400 MHz, w#l€k&-d) & ppm 7.71 (dd, J=3.04, 0.60 Hz, 1 H) 7.11 - 7.21 (m, 5 H) 6.76 (d,

J=0.56 Hz, 1 H) 4.53 (s, 1 H) 4.34 - 4.42 (m, 1 H) 4.11 (t, J=9.19 Hz, 1 H) 3.65 - 3.71 (m, 1 H) 3.38
-3.51 (m, 1 H) 3.18 - 3.25 (m, 2 H) 3.03 - 3.16 (m, 1 H) 2.86 - 2.96 (m, 2 H) 2.47 (dt, J=11.28, 3.55
Hz, 1H) 2.04 - 2.11 (m, 1 H) 1.27 - 1.33 (m, 3 H) 1.16 (s, 3 H).

A A4 22(P1 & P2):
AAld 22 (P1) (BEI]E): 1-4-F22-3-FF 229 4)-3-(4-(5-3| == ¥ gl d-2-Y)-1,4-To}A| -1-L) 9]
g d-2-&

OBn OH

cl cl

Heke (10 nl) 5 3-(4-G-(AZSA) e -2-9)-1,4-t]o}A| F-1-Y)-1- (4 F22-3-Z2 o 2Hd)9 S d-
-2 (0.186 g, 0.376 mmol)e] xyF &olo] P4/C (0.04 g, 0.376 mmol)E Ao H7}slort. wg &
HAE MEE F9 4 FHYdd AZ5ka, ‘%011*1 18A17F &<t WPoPOﬂTﬂr Fo BEX AHE F, W

J

]
S AFER T3 dFelal, AHES FFHAA £ AYAHE 0.15¢S F53190. = FFES SCP 93]
At 1-(4-F22-3-FF 29 4)-3-(4-(5-3| =FA 3] 2| -2~ )-1,4-T] o} A H-1-4) I &2 -2-2 (4 mg
.39 umol, 2.497% )& A A=A 53T

LCMS: &w A: 5% ACN, 95% +=,10mM NH,0AC, &w®] B: 95% ACN, 5% =,10mM NH,0AC, % 4 ml/&, =%:

© o o o Y
Oil

4
ol'

50C,

ZeliobdlE] 2~ o (18 (50x4.6)mm, 2.7pm, AIZF (3&): 0-—— 4, % B :0---100, RT-1.474+%, M(+1)-
405.

o]

F9 By 7, F&v: wWe2 = 0.3% DEA, Z9: 7)1ZA 0J-H(4.6X250)mm,5u, ZE 2%

7 ,
4, C0y % 2.4, 380 F3: 1.6, &80 % 40, wist: 99, RT - 2.78%.

26

et

o
, & T

o IR
of oL

'H NMR: 400 MHz, DMSO-ds: & 2.12-2.16 (m, 2H), 2.31-2.34 (m, 1H), 2.45-2.49 (m, 1H), 3.19-3.22 (m,

1H), 3.35-3.38 (m, 1H), 3.43-3.45 (m, 2H), 3.53-3.64 (m, 3H), 3.80-3.92 (m, 4H), 4.59 (t, J = 19.60
Hz, 1H), 6.85 (d, J = 9.20 Hz, 1H), 7.30-7.33 (m, 1H), 7.54-7.57 (m, 1H), 7.64-7.69 (m, 2H), 7.86 (dd,
J =12.00, Hz, 1H).

Ao 22 (P2) (EEI]E): 1-4-FR22-3-ZF 2 29|d)-3-(4-(5-3 =229 g d-2-2)-1,4-T] o}A| 7-1- ) ]
Z29d-2-2.

cl o~ 0Bn Cl A~ OH

HE-E (10 nl) & 3-(4-(5-(HAAD) A d-2-Y)-1,4-H oA A-1-Y)-1-(4-F22-3-FF 29 ) E&d-
2 (0.186 g, 0.376 mmol)] nlBF RoMo] Pd/C (0.04 g, 0.376 mmol) S AL)A FH7lslgder. wHE &
AF MES B3 2 Fod] dAsta, A2dA 18217 B wHsgitt. F8 B4 QYYE A uk
ES AgtolEE T3 oFeta, oqﬁ 5 F5AA 2 AEES T = sEES SCPell o3 A
ste]  1-(4-FRE-3-FFQEIAH)-3-(4-(5-3| = A F 2| d-2-9)-1, 4-T] oA A-1-) I E&d-2-2 (10 mg,
0.023 mmol, 6.18% +&)& AFM AAZA F53Utt.

2-

, oo o

LCMS: & A: 5% ACN, 95% +=,10mM NH,0AC, &w®] B: 95% ACN, 5% =,10mM NH,0AC, % 4 ml/&, =%:
50C,

ZeliobdlE] 2~ o2 C18 (50x4.6)mm, 2.7pm, AZF (3&): 0-—— 4, % B :0---100, RT-1.468+%, M(+1)-

_48_



[0446]

[0447]

[0448]

[0449]
[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

ZIHSd 10-2018-0063306

405,
712 ~38Y: F B 4, F&u: Wee = 0.3% DEA, ZE: 7124 0J-H(4.6X250)mm,5u, 23 &%
26.5, = = 3, €0, & 1.95, F&u] &= 1.05, &) %: 35, 8¢t 99, RT - 6.14%.

'H NMR: 400 MHz, DMSO-ds: & 2.12-2.16 (m, 2H), 2.31-2.34 (m, 1H), 2.45-2.49 (m, 1H), 3.19-3.22 (m,

1H), 3.35-3.38 (m, 1H), 3.43-3.45 (m, 2H), 3.53-3.64 (m, 3H), 3.80-3.92 (m, 4H), 4.59 (t, J = 19.60
Hz, 1H), 6.85 (d, J = 9.20 Hz, 1H), 7.30-7.33 (m, 1H), 7.54-7.57 (m, 1H), 7.64-7.69 (m, 2H), 7.86 (dd,
J =12.00, Hz, 1H).

Ao 23(ER7|H):

[0}

MeOH (5 mL) ZF (R)-3-((1S,48)-5-(5-(Wl &S A]) 3] 2] d-2-%1)-2,5-t]o} A A & 2 [2.2. 1] FeH-2-9)-1-(4-H
WAy Ed-2-2 (0.18 g, 0.142 mmol)2] &<¥o] Pd/C (0.15 g, 0.141 mmol)E H7}star, ¢4 A <4
foll Aol whAl wwkalgivt. whgo] $HAS LOMSHl o8 ®UEF et WEES ATfolEE Fi o7
F 7kt sl FEAA £ BAS £58ka, DIF 2 ol o &3A7]a, SCPoll A &3t % E22S &y
= e AAE LC/NSE S8 BAT: 2 2B C18,19x150m, 5um; 7= ZE: §E s dla
Al C18,19x10mm,5um; ©]&% A:5:95 ofAEYER:10mM NH0Ac E3F &; o]%7% B: 95:5 ol EYE

OmM NHOAc ¥ &; Fuf:25%o] Zx] 10-45% Boll o]ojA] 45% BelA 108 4 2 100% BollA 58 %

i

ol
<

{0

olr

[ N
- _Er}iﬂ

El

S-eF:15ml/E., 22 PAHES TGt BYES geta, 1w AA ZHU)E ALt AFRAA A
Aol (R)-3-((18,49)-5-(5-3| EE5A 9] 2 T -2-¢ ) -2, 5-T] opAH| A 22 [ 2. 2. 1] 1 &h-2-<d ) -1-(4-v &
H-2-2 (4mg, 9.83 pmol, 6.92% T&)S F=538+c}).

LCMS: A: 95% =: 5% olMEYEH;10mM NH,0AC, B: 5% &:95%, ofAIEYEZ;10mM NHO0AC, F3F: 1.1 ml/H,

25 50T, Rl obAlE A~ o=~ €18 (50x2.Dmm, 2.7um, AZF () 0---3, %B: 0---100, RT- 1.171
=, M(+1) - 379.

A A
LESE R

oo

Jlﬂ

H-NMR: 400 MHz, DMSO-d¢: & 1.71-1.81 (m, 3H), 2.07-2.11 (m, 1H), 2.27 (s, 3H), 2.73 (d, J = 10.00 Hz,

1H), 3.00-3.17 (m, 4H), 3.22 (d, J = 9.60 Hz, 1H), 3.35-3.37 (m, 1H), 3.88 (s, 1H), 4.24 (d, J = 14.80
Hz, 1H), 4.30 (d, J = 14.80 Hz, 1H), 4.40 (s, 1H), 6.39 (d, J = 8.80 Hz, 1H), 7.02 (dd, J = 12.00, Hz,
1H), 7.06 (d, J =7.60 Hz, 2H), 7.13 (d, J = 8.00 Hz, 2H), 7.67 (d, J = 2.80 Hz, 1H), 8.73 (s, 1H).

71g 2384 ¢ 9 5, F&9: AgE % 0.3% DEA, Z#: 4=-01(R,R) (250 X 4.6)mm 5u, Z#
LT 26.7, F S 4, 0, S 2.4, FEH S 1.6, &M % 40, ®Igk: 101. RT - 5.7%.

AN d 24(2RTH):

[e]

MeOH (5 mL) F (R)-3-((1S,48)-5-(5-(Wl&SA]) 3] 2] d-2-2)-2, 5-t]opAH A E 2 [2.2. 1] { ¥H-2-9)-1-(4-
2T EYU-2-2 (0.18 g, 0.194 mmol)<] &l Pd/C (0.15 g, 0.141 mmol)E H7}skar,
ote] slol Aol M vl wuketch whg-o] A LMSol o8] mUE e, WhSES Ao
oAzpsla 7t el FEAA £ BAHS F535a, DF 2nl ol ®ajA]7), SCPAl A&k, = S
7] 271 7= AAL LO/MSE EF AAst: 982~ AxBER] (18,19x150mm, 5 um; 7= 2 JE A o
2824 C18,19x10mm,5pm; ©]5A A:5:95 ol EUEZ 10mM NHO0Ac ¥3F E; o]%4 B: 95:5 oA EYUE
2:10mM NIOAc X3 B Fuf:25%0] A 10-35% Bell ©]olA 35% BollAl 10% 2 2 100% Bl A 53 H-4;
freFoml/2. 54 AAYES

Aol (R)-1-(4-ZF 2=l

dz

fFile s fﬂ%}z 2 A S5 AFESte] HRAIA A aA|
-((15,4S)-5-(5-3| =2 A 9] & -2-Y)-2, 5-T] o} A H| A ZF 2 [2.2. 1] HE-2-< ) 9]

e

tlo
oo o

()

)-
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[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

ZIHSd 10-2018-0063306

Z¢d-2-2 (1lmg, 0.028 mmol, 14.66% &)< 533t}

LCMS: A: 95% =: 5% oMMEYEH;10mM NHLOAC, B: 5% &:95%, oFAEUEL;10mM NH0AC, % 1.1 ml/&,

2% 50T, ZE: oflElx oxxy s (18 (50x2.Dmm, 2.7um, AIZF (): 0---3, %B: 0---100, RT
-1.07&, M(+1) - 383.

I NMR: 400 MHz, MeOD: & 1.91-1.98 (m, 3H), 2.27-2.31 (m, 1H), 2.99 (d, J = 11.60 Hz, 1H), 3.20-3.30
(m, 3H), 3.34-3.43 (m, 2H), 3.50 (d, J = 10.00 Hz, 1H), 4.09 (s, 1H), 4.35 (d, J = 14.80 Hz, 1H), 4.45
(d, J = 15.20 Hz, 1H), 4.50 (s, 1H), 6.51 (d, J = 9.60 Hz, 1H), 7.05-7.09 (m, 2H), 7.15 (dd, J =
12.00, Hz, 1H), 7.27-7.30 (m, 2H), 7.68 (d, J = 2.80 Hz, 1H).

I

<

Ny

x

234
26.8,

iR

=
T

o oL

5y 5, Fgu: dEs 0.3% DEA, Z¥: F2 AERZ2-2(4.6X250)mm,5u, Z¥
4, C 2

5
0, g 2.4, & % 1.6, &v %: 40, ¥iSk: 101, RT - 3.75%&.

of

o
i

Ao 25 (P1 & P2):

é/ \ / oy _DIPEA, DMF @j
/—\ N=—

Az DIF (1.5 mb) & 6-(Iuxl-1-d) ¥ d-3-2 3|=2F=ee|= (70 mg, 0.325 mmol)e] Nk g-ofof
DIPEA (0.170 mL, 0.974 mmol)E& A7}8}3, 3-B2E-1-(3-ZF 9 2-4-velwld) I 2| g-2-2 (97 mg, 0.325
H AAL LOMSel o) mUEEsIgITE. 6k
2~

mmol) E3HES MY Sholl 120CelA 90 &<t 7FEsiadtt.  Hks-9
71 =33E); 1-

THES FFAA WFE AAs Y. = 2248 2z olxadd &) AAsY. = sdeEs
g oAEHCIE / A oEl2R &eA7]= 40 g A7 A Zh)o] o] AAlste] 25 (A
(B-&FF2-4-rdld)-3-(4-(5-3| =5 A ¥ g el -2-<) ¥ A el -1-<) 9] A 2l el -2-2 (60 mg, 0.151 mmol,
46.4% +E)& A4 HorA 5l FAm| %%L%% 712 SFColl 2 g-3to] P1; 1-(3-ZFQ 2-4-v gl
A)-3-(4-(5-3| =FA T gl d-2-) I A 2} -1-L) A FH 2] D -2-=2 (11.1 mg, 0.026 mmol, 8.07% &) % P2; 1-
(B-EFL2-4-rdld)-3-(4-(5-3| =5 A ¥ gl e -2-<) ¥ A ep I -1-<) 9] A 2] el -2-2 (9.6 mg, 0.023 mmol,

o
[e)
o]2=3 (50%

BAR SFC &7 ZE/A4: EAAERZ A-2(250 X 4.6)mm,5u, % CO.: 60%, % 3 Sv: 40%(WEHS = 0.25%
DEA), & §%: 4.0g/%, ¥iSt: 100 bar, &%: 25T, UV: 244.
AAE SFC =4 g /X4 S2AEZ2-2(250 X 21.5)mm,5u, % COy: 60%, % 3 &vw: 45%(H e = 0.25%

/
L0g/%, wler: 100 bar, ©%: 25T, UV: 244, 33 5 AFAZ:: A3 10 4.20:: 3 2:
= 10ml, 2Y%5/5FY: 6mg/mL, & FY F:6, &= A AIZF 0.507%F, 7171 A5 Absk:

' NIR: (400MHz, DMSO-ds) d = 8.98 - 8.92 (m, 1H), 7.75 - 7.71 (m, 1H), 7.28 - 7.21 (m, 1H), 7.08 -

7.04 (m, 1H), 7.01 - 6.95 (m, 2H), 6.73 - 6.67 (m, 1H), 4.52 - 4.40 (m, 3H), 3.29 - 3.17 (m, 6H), 3.16
- 3.08 (m, 1H), 2.98 - 2.90 (m, 2H), 2.70 - 2.62 (m, 2H), 2.23 - 2.19 (m, 3H), 1.91 - 1.75 (m, 4H).

LCMS: Zi-obalg] 2 22~ (18 (50X2.1mm—2.7pm), ©]&’F A1 & 5 10mM NH,COOH:ACN(98:02), °]57
B: & % 10mM NH,COOH:ACN(02:98), % = 1ML/, AJZk: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, RT - 1.99%, M(+1) -399.
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[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]
[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

ZIHS3d 10-2018-0063306

g £rr o) By o7, 3wl webg F 0.3% DEA, ZE: B2 AE24-2(4.6X250)mm,5u, ZE %
4 = 2 1.6, &89 % 40, wiet: 100, RT - 4.12%.

' NMR: (400MHz, DMSO-ds) d = 9.05 - 8.90 (m, 1H), 7.73 (d, J=2.5 Hz, 1H), 7.25 (s, 1H), 7.05 (dd,

J=9.0, 3.0 Hz, 1H), 7.00 - 6.95 (m, 2H), 6.70 (d, J=9.0 Hz, 1H), 4.46 (d, J=13.1 Hz, 2H), 3.28 - 3.08
(m, 7H), 2.94 (d, J=5.0 Hz, 2H), 2.66 (d, J=6.0 Hz, 2H), 2.21 (d, J=1.5 Hz, 3H), 1.86 (br. s., 3H),
1.75 - 1.65 (m, 1H).

LCMS: Zid-obalg] 2 22~ (18 (50X2.1mm—2.7pm), ©]&’F A1 & 5 10mM NH,COOH:ACN(98:02), °]s7
B: & % 10mM NH,COOH:ACN(02:98), % = 1ML/, AlZk: %B:: 0.0: 0.0:: 1.7: 100.0:: 3.0: 100.0:: 3.2:
0.0, RT - 1.99%, M(+1) -399.

N1F £ FF By o7, F&9: #He2 F 0.3% DEA, ZY: 2 AESFZ2-2(4.6X250)mm,5u, ZEH 2L
26.3, % %%}' 4, CO, FF: 2.4, 38} = 1.6, 58ul %: 40, wit: 94, RT - 4.67%.

Aol 26(ZR7E):

Clﬁ -

MeOH (5 mL) ZF 3-((1S,48)-5-(5-(MA A F 2 H-2-)-2,5-TopAH A Z 2 [2.2. 1] F&-2-U)-1-(4-S 2=~
3-ZRoEdd)T2Yd-2-2 (0.18 g, 0.215 mmol)e] &l Pd/C (0.11 g, 0.103 mmol)S H7babar, 4
Fry obE sl AoA whA mRkelgth,  wkee] AL [OMSe] ol& EUEHEgTE. HiEES AgolE
= &3 oFstar Ash skl wHAA £ wdE& F58aL, DWF 2 ol Fol &siA7]az, SCPol A&kl =
2248 37 20S Zh= AAE LO/MSE 8 AAsd: 9Ea dxBax C18,19x150mm,5um; 7= 24
e dxBeX] (18,19x10mm,5 um; ©)&4 A:5:95 oA EYE™:0.1%TFA X3 &; °]& B: 95:5 o+ EY
EZ:0.1%TFA £33 % Ful:25%0] 23 0-20% Bel o]oiA 20% Bl 10% -+ 2 100% Boll A 5% F4;
ZFilonl/w. A APES Fheke w8s Feba, 19 44 FHV]E AREete] AXAlA AN aLA| 2 A
) 1-(4-2 2 2-3-FF 22 9d)-3-((1S,49)-5-(5-3| EZA ] 2| d-2-Y)-2, 5-T] o} A A Z 2 [2.2. 1] A &h-2-
)= d-2-2 (2mg, 4.96 pmol, 2.305% F&)& FE3HAT}.

:[o

LCMS: A: 95% =: 5% oMMEYEH;10mM NHO0AC, B: 5% &:95%, oFAEUEY;10mM NHO0AC, % 1.1 ml/&,

2% 50T, Z¥: oplE~ a2 g2 (18 (50x2. Dmm, 2.7 um, AlZF ()@ 0--—-3, %B: 0-—-100, RT - 1.302
=, M (+1) - 403.

'H NMR: 400 MHz, MeOD: & 2.12-2.26 (m, 4H), 2.61 (t, J = 12.00 Hz, 1H), 3.51-3.54 (m, 1H), 3.72 (bs,
3H), 3.80-3.93 (m, 3H), 4.17 (bs, 1H), 6.86 (d, J = 9.20 Hz, 1H), 7.38-7.51 (m, 3H), 7.55 (s, 1H),
7.78-7.81 (m, 1H).

718 ~399: F Ry 7, 389 WEE = 0.3% DEA, ZY: F22 AEFA~-4 (250 X 4.6)mm,5u, ZH
L% 26, F G4, 0, 2.4, T8 = 1.6, B8 %: 40, viel: 98, RT - 4.43%.

AN d 27(2 272!

o
N = Pd/C H2
1IN N: N\ OBn |||N OH
— N N W
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MeOH (5 mL) 5 (R)-3-(4-(5-(AASA)-3-vE g d-2-) A A gx1-1-4)-1-(4d-vEil ) I E d-2-2
(0.15 g, 0.169 mmol)®] &<¥o] Pd/C (0.1 g, 0.094 mmol)Z FH7Fslar, 44 Fwy ¢he aho] A-2oA way
wRkskglek. whgo ehA-S LOMSOl o] RUE Pt ReES AuiolEE F3 oAdsta, 7Y st
E=AA 2 BAS FESQ o, o2 DWF 2 mL o &]A7]a, SCPel A&adtt. %= E2S 3] =27S
Zh= AL LC/NSE B8] AAsTh: e~ dxBA] C18,19x150mm, 5um; 7H= 2 e~ daH %
C18,19x10mm,5pm;  ©]%54 A:5:95 olAEYUEZ:10mM NHOAc ¥3 E; o]%4 B: 95:5 olAEYEZH:10mM

NHiOAc X3 &, Ful:25%e] ZAA 10-45% Bol ©]ojA] 45% BolA 108 % % 100% BolA 5% FX;

<

Filonl/E. A AEES Ffrehe B9S detar, 1M dA SUTVIE ARRSte] AxAA AR A=A

o3
9] (R)-3-(4-(5-3| =& A|-3-v e ¥ g d-2-d) 3] o g} 21 -1-D)-1-(4-W Dl &) ¥ & d-2-2  (6mg, 0.015 mmol,
9.15% &)= TSt

LCMS: &v} A: 5% ACN, 95% =,10mM NH,0AC, &vh B: 95% ACN, 5% %=,10mM NH,0AC, =% 4 ml/E, &%
50°C,

ZelioblEl 22 a2 C18 (50x4.6)mm, 2.7um, AZF (&) 0-— 4, % B :0-—-100, RT - 2.112%, M(+1)
-381.

'H NWR: 400 MHz, DMSO-ds: & 2.08 (s, 3H), 2.21 (s, 1H), 2.31 (s, 3H), 2.35-2.41 (m, 2H), 3.26-3.32 (m,
8H), 4.36-4.49 (m, 4H), 6.98-7.11 (m, 1H), 7.16-7.23 (m, 4H), 7.72 (d, J = 2.80 Hz, 1H).

718 2=a8d: FY

2 2% 96,9

)

3 5, F8&u: des F 0.3% DEA, Z¥: S22 AF22 -4 F (250 X 4.6)mm,5u, Z
5 4, CO, 5 2.4, 38w K 1.6, 380 % 40, wigt: 100, RT - 4.58+%.

2 Ao 28:
20 6-(4-(1-(3-EF . 2-4-H g d)-2-S 420 ¢ d-3-2) 9 ¥ 212 -1-) F F d-3-2 fs| =2 LAHo|E

Os
p~OH

= TEA, =& OH
TR O DT B oy g Y

-20ColA 7% DCM 1.0 mL T 1-(3-ZF 2 2-4-vE¥Hd)-3-(4-(5-3| EZA| T 2| d-2-<) ] A 2} 7 -1-Y ) 9] E-g]
U-2-2 (56mg, 0.148 mmol) Z EFoEo}dl (0.145 mL, 1.039 mmol)e] &oo] POCl; (0.069 mL, 0.742 mmo

DS JA7lsksivh. whg EFES A2olA 3AIRE Sk wwkegity, Wb Z3HEC] B 2 alEs HUbeklch.
& EFEE A2olA 18R Eob muksiglvh. whge] ¢hES LONSel oE muE ettt ¥ EFdES
EHEANA £ AFE 0.1g% F53IT 55%@%§¥%@ﬂ%HL@ﬂ4ﬂ%ﬂMmq BA7F eddE F,
S FAARAA 6-(4-(1-(3-FF 2 2-4-H "ol d)-2-% 49| 8 d-3-) 9] | 2}zl -1-) 9] F] -3-¢ v]3]=
27 Z2o]lE (23.56 mg, 0.051 mmol, %50?%E%§QQJHM%1TH4@Q

HPLC: Z&:7]g 2 ADH (250 X 4.6mm), 5 wlo]ZZWEH, ©]5/: 0.2% DEA n-3Ak: o &-8-:80:20, RT - 26.88

LCMS: Zgl-olAlE] 2~ o] A~ 2~ €8 (50X2.1mm-2.7um), ©]&% Ar & 5 10mM NH,COOH:ACN(98:02), ©]&7 B:
= % 10mM NH,COOH:ACN(02:98), RT - 0.8%, M(+1) - 451.

' NIR: (400 MHz, DMSO-d¢) d ppm 1.99 - 2.13 (m, 4 H) 2.21 (d, J=1.51 Hz, 2 H) 2.31 - 2.37 (m, 4 H)
2.57 - 2.71 (m, 2 H) 2.88 - 3.01 (m, 2 H) 3.61 - 3.81 (m, 3 H) 6.74 (d, J=8.53 Hz, 1 H) 7.04 - 7.20
(m, 1H) 7.25 - 7.44 (m, 3 H) 7.63 (dd, J=12.80, 2.26 Hz, 1 H) 7.91 (br. s., 1 H).

CERE

WA Ezke Ag A4, SHRozaﬁ%Lg/@&aﬂigqm% o 7
(8t=(Harlan), Wld&=)o] Axfol| A NR2B-3}9]-5-3 NMDA F&Ao] s 2ES
3ttt (£3 [Mutel V; Buchy D; Klingelschmidt A; Messer J; Bleuel Z

=] (Sprague Dawley) #@HE
A7st7] dg 2% Ads

; Kemp JA; Richards JG
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] f1dslel ofs)
F -80ColA A3}t

o
j84

Journal of Neurochemistry , 1998, 70(5):2147-2155]1). #@WEZE 7n}# glo] A=2"E (5%
sold )& ARgetel Rereta, gd HE oib-sAsta, W AlRE fe 3-671E =
ATt

W A ZE Y8, 50 mM KHPO, (KOHZ AF&3}e] 7.4% pH ZA), 1 mM EDTA, 0.005% E&=(Triton) X 100 %
ZREolA] JAA e (A2 d=2]X(Signa Aldrich)) 2 FAEHE 723 54 FolA, 208 5o A
& AA HE HHE s irt. v (Dounce) #ASIE AHEste] dleH ¥HE AASeaL, 48000 X g
o2 201 B ARG Y. FEAS AL AFAo APEsta, v dAII|E ARSI Y] g2
STE. olojA, H#AES EF S, &-54s T, -80TelA 3-47M€E o]} <t AFsSH.

A AF ARS T8 Q& sleE o AZES 969 ZHolES] 7} defl HIFsATE (20 pg/d). A
d BeES 100 % DMSO Toll A< 3|Mstar A FdlolEe] zh Ao Hrigewn, A ZelelES DNSO &
il

8 A% 08 2ol 133 %A A 24 stde R 2aeith. ool ' Ro 25-6981 (4 n
We A7 FelolEel Arkaith. AeolA 1A et Apulold ¥, AR WA ES GF/B UE F
A) o 535 Bt

HolE (ALoA 1A7F Bk 0.5% PEIZ AHald A
AZ38ta, wlo|mARZAE 204+ fMﬂ 10& ,
(Perkin Elmer))olA A4S B=3tgrt.  MK-0657 (o] &9 AFo] thaiA= WO 2004 10870550 A A4
12 7145 &) (40 p)S A}ﬁo}ﬁ H|-Eo|% A%S AR, PN #S ¢ AAZ A A, g %
2 X EQolE AMEsle] sk 9k IS g o 4 AFE Hojx 23] wrEste Ad sk
gt A A K &S F5E8l. o] HAS AREste], AAd 149 g3E, P-12 4 Mol A% K& UrE‘rLH
ot

=
k3

th. ZE ZYolEES 50TdA 208 %
HFH o7 ©HI-E(TopCount) (71 o

_é_

& . & AAlel 1] gtmol o § FwelM w454 NR2B-sHE 8AHE A

S gseot. 7-9F% e 7 D-1 whe-2z=el 10% tlH"Eel Eoln = 40% PEG-400, 30% 3]=%

Al 2 gAY nElE T A9 ddes AR Fojsta, Fo 158 §

BES S S Aske], 80Tl Al tad, Foid ¥

S . ololA 50 mM KH,PO, (KOHE AH&3te] 7.4% pH 274), 1 mM
] %

AN FAEE Polytron & Agele] 10 %J ﬂﬂ e o 2RIAIE ABA = 24

A ‘?‘r
How #Ase §F, BE FERiHo ddstd 7 %%"—’1% w&-sAdste], F7F AREAIZEA -80°Cell 1 A%

itk RE 743 g2 Ao A skt
AH&S 2437 &, 94 @4 #4558 45 oA dlse o, 25 AlojA YES At UE-743)
sttt #2A3E 2 (6.4 mg/ml)E 96-9 ZE|o]Ed] Hrtsl B o]o]A] *H Ro 25-6981 (6 m)< A7laboict.
S 385 4T AE7loA] 58 F<k Aol Ms ths, GF/B H ZolE (A4 1A3F &< 0.5%
PEIZ AHgd ) Joz 353 tt. "E Zo|EE 50TolA 208 <t Axsta, vfo]aZAE 203
10 B2t AFdlel s &, &I E (HF I A A=sglh. 7} &5 £ s 72 451 T &
2 FAHA. Z = v HE d5S FAT. 7 TEEZFHY 9E FoE A4 FHYolE
ol A7tetdct. HEE-Fo] FEEHEY T #EES s Lol H7FE 10 uM Ro 25-6981S AM-g-3}o]
H-5o]3 A3E ZAAsqrt. EolA A/ 3719 WAAE AMgste 7 5Edd dste 74 3= &%
oM % HAreE HAsA A
% BE (FEA) Y

g A9 Eo]& CPM

=100_(%‘E —’]—|]—| 100}

=19 JF CPM
o] AatE ARgstel, HAld 149 g3HE, P12 3 mg/Kgel i.v. Fol F 86 %9 NR2B &4 AFE&S e
o OE T2 BAAA e w AR Bl o] AdAysigltl. o] & A oA oGE FF
2 1018 nMellom, FA3tE ¥ FZ oA FE FF2 1342 nMo| ST},

hERG 271428t 4. X S_Z 714S AMEste] hERG AES HgA oz Washs HEK 293 Al Z o)A hERG
&gl wete] AF setEEs WrheRsleh. hERG wE A7 EHolgEl AME ™ (coverslip) e AF Bl
AAAZIAL, ALeA 712 FAHE (MZ dE) §4& 3 140 NaCl, 4 KCI, 1.8 CaCl,, 1

%10
7“7‘1
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MgCl,, 10 SF32, 10 HEPES (pH 7.4, NaOH). E2ZAgACE iz Iz 75 Td-Fates Ui gdo=z
ZAY9LS o, 2-4 Mohme] ¥ A3 7b5th: 130 KC1, 1 MgCls, 1 CaCls,, 10 EGTA, 10 HEPES, 5 ATP-K, (pH

7.2, KOH). FE2Z(pClamp S|~EFZ M = (Axon instruments)) AZEg o] & AlojHE NAufx
(Axopatch) 200B (g 1~ g EolF U2 AH) A FZ FZX7|E At AAE T4

T%
i

).
lm S
u
=)
[N

oA -80 V= AEE FUIHAL. J17H(gigaseal)] FA A, w19 A TREDS WEAHOR (0.05
) 48353 B AFE /1SS 22 B4 80 aVl A 420 VRS BRT WA F, 0 AFE FEdH

7] 913 -65 mVEe] TR ©Al (32), L olFo] §X MR B, HA A7 st ¥, APEL A

Eatoint. WA, AEZe] & 9 ()] EA dtell, E oA FketE R AFES FhEkE AX
94 oA, HY AFE 7Sk, 7 FE FES 258 %O& Agatrt. diEze 99 A4 3§
7128 937 g9 dAFd guE 93 1A dAFe #ARA, ZF FRoAe WESE AAS Aiegr. o)
B B4 2% AgE AZEA gt HE g %Eoﬂﬂ o HAE AAE ZxYgorH L
B HAE FESaL, oloA 27s 4 FebvE A S" ko] hERG 1650 #hS AlAbsklth. o] AxE
AFgate] | AAlo] 149 3§HE, P-12 10y = 8.9 uMl E3F3 hERG Y A AT,

-2 Al =g AlF (mFST). Al o Al (FSD 2 A AollA &84 stES H7kske ol A

|5 8 Edolty. wWy¥H X2EHE(Porsolt) 59 W (&3 [Porsolt RD, Bertin A, Jalfre M.

Behavioral despair in mice: a primary screening test for antidepressants. Arch Int Pharmacodyn Ther

1977; 229:327-361)3} +AFSHAl FSTE 33k, o] HAudelM, vk 22 A3 2EEe7ted 2

g oA Fdetes GAdn. olE XA stelA, mhe2as Agdds gEs] AF =8e s W, o=
2~

Mozt ¥F BFL Ve HEd; ol% 2e FEL FEAY fEd2-TiS AF BE $LF-H4 BE
1=

o2 dMEn. £ Bas STaEHOoR ARt v uinel AAARE. 4 ®gas ARY sl e &
T EEkaE AE os) A= Zdsigltt. @l 3ube] o] vie-AE Alfe A&k, = (20-em
Zol, 24-25C& Aol &3 /1 ¢ *‘E‘H (46 cm s£°] X 20 cm A7) ol vh-25 fAAA7]= Aol <
a, 6% &k 9 7Ikbe sl o & sololM, vk ey 8719 iyl g4 et =5
A S HAYA &AL vk e R fﬁ*ﬂ FAHAAY 1] IZ/MEE = Hi FAAY WA FA 8k
del dad gavs Fdss 45, vhe27t Fodd Ades ddsdit. F 6w AE T e Ite

[e]

71 (2)oZ e, 7 vkgas ©x) 13w 1?’40}913}. 7+ 712 F8 Ao, vk

2 99 3, AASE BAET] A% @ SRF Al A 29 Ao AolAE SR
B2 7t A & wAsgY. BRE AE 7Ike vge e (&Y WY (Sony Handicam), 22 DCR-
HC38E; PAL)® 7|53lar, ¥~ 29 27 (Forced Swim Scan) WA 2.0 23X ESJo] (W5 M Yo} #l~" &
Al EdlW Al2=®l= Q1A (Clever Systems Inc.); <¢¥l [Hayashi E, Shimamura M, Kuratani K, Kinoshita M,
Hara H. Automated experimental system capturing three behavioral components during murine forced swim
test. Life Sci. 2011 Feb 28;88(9-10):411-7] % [Yuan P, Tragon T, Xia M, Leclair CA, Skoumbourdis AP,
Zheng W, Thomas CJ, Huang R, Austin CP, Chen G, Guitart X. Phosphodiesterase 4 inhibitors enhance
sexual pleasure-seeking activity in rodents. Pharmacol Biochem Behav. 2011; 98(3):349-55] %=)& Al&
sto] Hsts Fsdk. NCE AlES flstel: 59 7IRF 168 dell i.v. A=l ofsf nhg-2ol A9 Si‘rf‘L%
S Fostal, o 6 B ¥5 Al 7IESIGtk. FST 5 A, whE Z5 W] ofd) w9 E QFEARA
71aL, g 2 ¥ AES s 5, F7F B4R 80T AFEdTE. vk Al o AA-CNA, A
Aol 19] 882 pH 49| 30% S|=SA TR HEASRYEER [/ 706 A EHCIE A9l HE S FolA 5
mL/Kg®] Fol Fu= A FoHrt.  AAld 149 3t3HE, P-12 ol =3 ske] 3 mg/Kgoll A SA14 o
= frolg —tﬂ*% A 25 YeEhidek.  ofE FFE o] &%olA dgelA 314 nM E HolA 410 ST}
NR2B =& &S A71oA 7158 niep o] ZAEA=H, 6790 Aoz ZAHHU.

o oY
Lo
e

® A8 7] A4 AAAG AT 82, 39 EIHY SYoRRA Sohin Gorl HE T
A% FejzE AL dvks ol wBa AERok -
BE SHeA A Ro] o oA HA Aoz e 3
ool wh Aol Fohe) elul W owg) el At BE Wl 3 Qo] ERHES omu o] g
43t

R
lﬂ

4
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