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[0357] DCM (Tl 22 2vgh);

[0358] DDQ (2,3-TIZFZ2-5,6-TIAlofe-1,4- M2 F]1=);

[0359] ATP (o}d|=sl ER]EAH0]E);

[0360] H2-vUZ Yol EYRE (4,4,4',4',5,5,5',5'-SEpE-2 2'-0]-1,3, 2-T) SAL R E )
[0361] BSA (& &3 &)

[0362] C18 (HPLC 3787l Al fa 7ol 18- 4 &4 715 AAF
[0363] CHCN (P EYEH);:

[0364] Cy (A2=234);

[0365] DCM (Tl E 2 2vgh);

[0366] DIPEA ($H2 9471, N-o&-N-(1-wgel|g)-2-Z = Fo}wl);
[0367] g&A4k (1,4-1540);

[0368] DMAP (4-T]W€ ol T2 d);

[0369] DME (1,2-t]w| S AlolEl);

[0370] DMEDA (N,N'-tjueodAIt]o}rl);

[0371] DMF (N, N-TjH| & Eoln|=);

[0372] DMSO (tHl"l&FA| =),

[0373] DPPA (T]Hld EAFF oA =);

[0374] EDC (N-(3-tH|dolu] = 23)-N'ded7t2 ht]ojn =);
[0375] EDTA (eldA]olRlHEg ol EL);

[0376] EtOAc (ellE olAlE| o] E);

[0377] EtOH (ell€h&);

[0378] Et,0 (Holld oH=);

[0379] HEPES (4-(2-8| =5 Ao d)-1-9] o 2p ol &EAL);
[0380] HATU (0-(7-o}ApflzE ] o}&-1-2)-N, N, N' N'-H Eti g $-2%F FANZFoRIAF|E);
[0381] HOAt (1-3]=FA|-7-opx Pl 2 E 2| o}£);

[0382] HOBt (1-3|=FAIE=EZoE);
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[0383] HOAc (oFAIEAL);

[0384] HPLC (18} oA A=mtELHT);

[0385] HMDS (AR Tl 2 =) ;

[0386] 31 97 (NN-T]o] Az 2 Hoeo}nl);

[0387] IPA (o]Ahx=d <h);

[0388] AEH (2,3-13=2-1H-RE);

[0389] KHMDS (3EE}F A E T A2A =);

[0390] LAH (4314758 8);

[0391] LDA (¥F UYolAZaHolu|=);

[0392] LHMDS (2]& S tdy e =);

[0393] MeOH (WEHg);

[0394] MTBE (W€ tert-HF-€ oe]|2);

[0395] mCPBA (m-SFEZHHFAL);

[0396] NaHMDS (&F AAMHE G A HA =)

[0397] NBS (N-B.2ZRZAlo|m=);

[0398] PE (M5 dHZ);

[0399] Pdy(dba)s (E=]=(tiuld el oA &) vl et (0));

[0400] Pd(dppf)Cl,.DCM 25 ([1,1' -0l (YA d 229 )| 24222225 (1) . tEF2 2 25);
[0401] PyBOP (M ZEgo}E-1-U-SAEI EYH X 2T H IAIFLREIEXLFO|E);
[0402] PyBrOP (RE2REZ St mEALE AAZSFLEEATO|E);

[0403] RPHPLC (947 319F A AZntE2189);

[0404] RT (A2);

[0405] Sat. (XE3});

[0406] SFC (=4 A 4 2=ZrtE19));

[0407] SGC (A7 A Z2vetEd]);

[0408] M (=% =4);

[0409] TLC (¥F5 AZvtE1e9));

[0410] TEA (Eg|elde}l);

[0411] TEMPO (2,2,6,6-ElEgtEadad 1-54, 24 2o)Z);

[0412] TFA (E|EF Q2o EAN; 2

[0413] THF (Bl Ets|=23F).

[0414] g Zel] the wE AT vold e 2o tfg Aola, HFE NaCle] ¥3F F8NE g},
[0415] ARE

[0416] sheka] (11D & s3E 9 19 ARy 85 P2 ATF4 AR oAAoltt. ATF4 A= AAA s}

3

|
=2 3H7] ATF4 AlE 7|6k oA A4S YetW o=y golstA A, olE 35tE2 714 W
7b elF2&at Fme] Aol 7|dsk= A, & S, AEWAE e, o, AgEd B oAb 8 (2 ol
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S. Hellman (editors), 6" edition (February 15, 2001), Lippincott Williams & Wilkins Publishers]ofA] 2t

obE 4 k. #E T|ERore B9 UieAtE o FEAY 2gEl %D‘Q’HHEWA ﬂﬂ-%@ﬂ

ﬂiaﬁ 88 AA] AHs 4 9ls Aot 2 wgo] {83 A
Eﬂ

1 G4
hegRels: W A A% LARA 429 da 2w, %A}x}gaza, A%
2 g A1;

=
RS %Eﬂ*}% Oﬂfﬂtﬁ &l % e FAA R F-ZHolE 39
]*ﬂﬂﬂ]Iﬁﬂﬂ]ﬂﬁﬂ?ﬁEEﬂJ,EEEWQ:Eﬁ%%ﬂﬂ,ﬂilﬁ%?%iﬁﬂﬂ,HP?%ﬂ‘ﬂ
ZIVGAl daAg Al G eiAl; ofFEAAEZIAL AE F7] A AAA; Z2EokE AAAl

Bodro] ATR4 242 oA 3gEs 2dsele] i F-Foste] Algstr] A% F7be #4 AR mE RS
(FRARBEA) S o= 38

A, B el Aok @4 sighEe 20019 129 1999 Al 9, FA I/ WE H002/059110 B
2002 8¢ 199 wA TAHLE 2tE w4 9 WS PCT/U801/49367 (719] AF AANLEL 2o HZZ ¥
el JHAl 3 X*?LF—M Aom, AAl 6991 3191 VEGFR A4, AgstAs 5-[[4-[(2,3-t vl E-2H-1

“FU

tE-6-) W g oj) i ]-2-3] ] v o) d J o} w] 1] -2- @Hﬂzﬂ%{iowlz T 19 AR s8EE o, AgsHAs

HyeR g2l ?§ 7} Z3}8}od AR T,

5-[[4-[(2,3-vME-2H-QIt}E-6-d) W o) = ]-2-F g d Jopr] | -2- WD Al Eol| == T4 &9 W3

PCT/US01/49367°] 71 A%l wie} o] Azd 4= glrh

b AA|GE A, FTE 2 dge] o A5 W g2 (11D 33HE 9/Ee 19 A &5 4

9 Aol 1F9 FAREA, dAd IvAFA, Wg we ZFE, SAshA, %“Ml, ExolamzAl 1T oA

A, FGurAtE, EXolamEA] [ A4, 28 9 282 FA, A3 AL A2 JAA, v-58A) ﬂi*

FIvAl BN A, FG2RA, oFFEANAZHA, AE F7] AaHdG AAA; Z2Hols: AAA;

oF diake] AAAR o] Fo)Z] o RFE MYEE o] F-FoE Eert

"slEte A" = "shste ] fEA"w o] wed B4k ool whEl ARSE A, FNAEL 54 EE AX

o A e FAS AdAGE TS ze 3gH 2AE Ee FgES XA

Frhem, B ZIAE sRtEe WgA=A (e 5o, wpdFa ZHE-ARY (BCE), dHtvlE, AEF

-2, 49RIHAE T), B2 A (dE 5o, F-CD20, I-HER2, ¥F-CD52, F-HLA-DR, 2 F-VEGF =
A A54 (& £0], (D33 RxF2d FA-ZAlolma HEFA, §-(D2 RExI=d 3

B odgo) ATR4 A2 oA 3gEd =gs)
AAEAD ] F7he] o @

D-L1 &A7} 7)ol 7HA E )
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W02013019906;
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e u= F dAC e v Y WE 13/511,538 (2012

{o "U
H
~
o}
w
=
(=)
~
a1
o)
(e}
S
BN
—~
Do
S
=
(e}
i
=2
i
r-\o

n= E9 WE 13/478,511 (2012 59 23] EHLH).

PD-L1 (CD274 =& B7-H1Z% A A H)el that F7Fe] A1l ax 2 ALE Wy njor 535 WHE 7,943,743,
0S20130034559, W02014055897, m]= E3] HZ 86168, 179, 9 ma E3 W3 7,595,048 sfA|E T PD-L1
N Soll g

A= ool (B8e 93 WA-ZAHARA AU =

Sk AA|FEo A, PD-L1o] W3t A= vj= £33 W35 8,217, 149011 WAE drAfoltt. m thE A A]E| oA,
-PD-L1 A= n)a EF W5 8,217,149 MAE shA 9] (DR T 3hsic)
T o2 AAGE A, PD-L1d tigk A= mF =Y WE 13/511,53800 AR Aot ThE A A
oA, &-PD-L1 &AL vlF =Y W3E 13/511,5384 AMAE A (DRSS E3tsit).
1 Aot} & e AAFH A

00(' Rl
3 )
r'

—E— 1°kEH°ﬂH PD L1°ﬂ sk A= =9 H3 13/478,51190 MA
shA = 0 29 WS 13/478,51190 7MAlE &A1 CDRES E s},

sk A eFElol A, F-PD-L1 &A= BMS-936559 (MDX-1105)e]th. I th= AA|SkEjoA], d-PD-L1 A=

MPDL3280A (RG7446)¢]t}. == th= A A|ekeloA], &-PD-L1 3= MEDI4736°]t}.
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o) Aol B owgel d3E, 24T L PUS AE % ASdE Qo e A9 Agen. B

wo] 548 AAGEI AAEe A%, Fel Jleats W wwe] AX % WFYE Holu womA

SFE Wsl 9 Mol o] Fold + Ues AT Aolth

AR 1

2-(4-FREAHADN-((1-(2-U-Z R E2H A ot &) ¥ E 2| d-3-) v &) oA Eopr] =

oj\‘N uiﬂ
O 0

I c.

cl 1

NH
OH o [j_ o
/@,o\)Lo/ /©,0\)L NQ/\H o
A1 g oA 2 q‘?ll 3 Q

Cl cl

O R o

[¢]

A 10 A-2olA DNF (100 mL) & 4-S2237 5 (15 g, 116.67 mmol, 1 BF)e] Lo T eibZHF (24.15
g, 175.01 mmol, 1.5 BF)S Za4 A rh. 28 %o wulst & wE-2-B 2 RolAHo|E (13.3 L,
140.01 mmol, 1.2 ﬂak)~ A7Fskgith. Wk ZIES Q0T A 4A17F Bot 7tgelgitt. &% 24 (TLC, )

2 AZzo=w YzAA7|a, & (100 mL)= —c‘w—a}z, EtOAc (2 x 100

shal, - SIUGEF Al A 745'\1 1 ,

p=4 =
o MRS FRSe BIS BEA4 Y

AA A FEHA
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[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

ZIHSd 10-2019-0015492

' NMR (400 MHz, CDCl3): & ppm 3.67 (s, 3 H), 4.78 (s, 2 H), 6.91 - 6.95 (m, 2 H), 7.28 - 7.32 (m, 2

H).

Al 20 0ColA dEhE (100 mL) F HWE 2-(4-FE22H A oA EHO|E (22.5 g, 112.15 mmol) 2] &No] &
(10 mL) % FASES (5.38 g, 134.58 mmol)9] &N& H7IekGlth. 0TCoA] 5 & wHkek & w9kg &
FES 202 JRFEE 3 oS, F EFo] 3] 2anE Bk 2,543 B¢ FFAAG. JMES AA
Sta, g EFES H2ow %ﬂﬂ 5 3k, olEES HF st AASIE, v EFES E (50 mb) 2
3|4 stkar, o]ojA] Et,0 (50 mL) = F2 6} Ak, 4 & 1N HCIS AFEsle] pH 3202 AdsiA 7|, Hd=
ARES 22 Z2ur)g T8 dgsia, W4 (10 mb)E AFstz, 1FF sk AFRAIA 2-4-F2=2H=
ADOHAEAE (20 g, 95.6% &)< WA uARA F5EI}T.

LCMS (ES) m/z = 186.1 [M+H]'.

H NMR (400 MHz, DMSO-d¢) & ppm 4.65 (s, 2 H), 6.91 (d, J = 9.2 Hz, 2 H), 7.29 (d, J = 8.8 Hz, 2 H),

12.98 (bs, 1 H).

Al 30 0CollA DCM (20 mL) F tert-F8 (IS H-3-AdH&)7I28[Ho]E (1 g, 5 mmol, 1 FH)2 &M
Egogolyl (2 ul, 15 mmol, 3 BF) % 2-(4-ZFEZHSA)DOIHEA (1.3 g, 7.5 mmol, 1.5 FFH)S H7}e}
ATk, 0TCelA 58 Fet wksh &, TP (E obAEHOIE T 50 wth) (4.4 mL, 15 mmol, 3 FH)E H7hskaL,
s EFEES A2 1247 Bt whtelgith, whs EFES A9 dhl S ARAA = YHES 53
foun, olE Fd4 ZY AZvE I o delyt A S AMEst gAsta, APES A F 50%
g oA H | ER S A H . AAES Hrate  is FEAA tert-5-¢
((1-(2-(4-222H A oA ) Ed-3-d) W e ) 7L 2uHo| E (1.2 g, 65.21% F&)5 A A=A
53kt

LCMS (ES) m/z = 369.2 [MH]'.

' NMR (400 MHz, DMSO-ds) & ppm 1.35 (s, 9 H), 1.54 - 1.57 (m, 1 H), 1.59 - 1.62 (m, 0.5 H), 1.64 -

1.79 (m, 0.5 H), 1.83 - 1.96 (m, 0.5 H), 2.17 - 2.20 (m, 0.5 H), 2.91 - 2.93 (m, 3 H), 3.27 - 3.39 (m,
2 H), 3.40 - 3.41 (m, 1 H), 4.67 - 4.69 (m, 2 H), 6.89 - 6.95 (m, 3 H), 7.28 (d, J = 8.8 Hz, 2 H).

Al 4 0ColA DCM (15 mL) & tert-3d€ ((1—(2—(4—%&&311%*1)%11 )IE2d-3-Y) v E) 72 ulyo] E
A

(1.2 g, 3.25 mmol, 1 B LMo t]LA = 4 M HCl (8 mL)E A7} WAooz Hrlsta, whe 35S 2

oA 1247 B¢ wWHEE gt % BFo AR . &ujE 79 slo] =EA AT £E5E a4 E

Et.,0 (10 mL)E <383, ez & 71938 w2, 24S 23F g AZXAA 1-(3-(o}n] =)
=

Y EuU-1-d)-2-(4-ZFE22H Ao Ef= s|lm2FR2dgol= (0,950 g, 95.6% T&)S FWMA 1
A=

LOMS (ES) m/z = 269.1 [M+H]'.

Al 50 0ColA DM (25 ml) F 1-(3-(olr|=rE) I & d-1-Y)-2-(4-FZZ2F5A] ) o Eli= =2 E2 o=
(0.125 g, 0.4 mmol, 1 FF)o] Egoeoldl (0.14 mL, 1.0 mmol, 2.5 @) % 2-(4-FZ 2|5 A])olAHEAL
(0.091 g, 0.49 mmol, 1.2 TS H7lekict. WHg TFES 0ColA 58 FoF wdksk & TP (od opAlY]

olE F 50 wt%) (0.60 mL, 1.0 mmol, 2.5 BF)E HrIsta, H¥kE EFES AL20A 18A7F Ho
WHFEFATE. olojA | WhE EJES & (50 mL)E 3]Askar, DCM (100 mL) &2 FE3FA 7] FE2ES X
3} 4 NalHCO; €9 (2 x 50 mL) o2 AlFsta, F54 G EF oA AxA7|a, oIsta, #4¢ st &

S o= A

FAA = e FEINLH, ol U4 ZdE A=viEIdgd o8 degt A Zd 2 o
A4k T EtOACE AHESte] AAlsiitt. ABE=S FAF T 50% EtOAc®E &A1zt AE=S ste 8
st stell FFA7IAL, AW E ol AXAA 2-(4-FZEIHFAD-N-((1-(2-(4-F 223 [ A oA e 3 Z2ld -
-)HE) ot Ectr = (0.04 g, 23% )5 3N HAAY nARA F55T
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[0552]

[0553]

[0554]

[0555]

[0556]

[0557]
[0558]

[0559]

[0560]

[0561]

ZIHSd 10-2019-0015492

LCMS (ES) m/z = 437.1, 439.1 [M+H] .

I NIR (400 MHz, DMSO-d¢) & ppm 1.46 - 1.59 (m, 0.5 H), 1.62 - 1.66 (m, 0.5 H), 1.78 - 1.86 (m, 0.5

H), 1.88 - 1.96 (m, 0.5 H), 2.25 - 2.30 (m, 0.5 H), 2.38 - 2.47 (m, 0.5 H), 2.97 - 3.27 (m, 3 H), 3.39
- 3.55 (m, 3 H), 4.48 (s, 2 H), 4.67 (d, J =13.6 Hz, 1 H), 4.73 (s, 1 H), 6.89 - 6.97 (m, 4 H), 7.27
-7.32 (m, 4H), 822 (d, J=6.0Hz, 1 H).

A 2

2-(4-F 22 HAD-N-((1-(2-(4-2 2 2F H A &) I 2 d-3-L) | &) o Eotr] =

NH
OH ,g O/\NH,HCI
N 0 N,
e i —_— —_—
@1 wA 2 oA 3

Al 1: 0CAA ol (30 L) F 4-F229)E (5 g, 38.89 mmol, 1 B fHo) HEDG-1E B=uslet
F (1.25 g, 3.88 mmol, 0.1 2%) 2 NaOH (1.55 g, 38.89 mmol, 1 B&)E Hrletgder., whs 385 3t
LZo A 1A7F FoF Wkl thg, Aeom WA, 1,2-tyEE e (10.05 mL, 116.67 mmol, 3 T
Ko )

A=
W EEC] Hbebal, F 2molA 16A1F F¢k wwnteiglth. & BHo AR F, vhE EE

rL%

2 WY, dEeSs 73 &l FEAHY. 2 EFES B (50 nL)E 3463, EtOAc (2 x 40
nL) = %%é}am. w EtOAc FEE& T4 FAUEF A AzxA7x, odsta, 3¢t sl 5547
g Zd4 2§ aEvEagde] o8 Azt A Zd B &do A DM F
ARES gedozA DM 5 5% MeOHZ &AZY. BAES TH3le 23
AZAA 1-(2-B2REA)4-Z22MA (3 g, 32.96% &)< A

|

o

MeOHE A}-£3}o] X’]Zﬂo St}
& A sol $HATIR, 2T ol

AA A 53
LCMS (ES) m/z = 234 [M+H]+, 236 [M++2 'H NMR (400 MHz, CDCl3) & ppm 3.61 (t, J = 6.4 Hz, 2 H), 4.26
(t, J =6.8Hz, 2H), 6.86 (d, J =9.2 Hz, 2 H), 7.22 - 7.25 (m, 2 H).

WA 20 DMF (20 nL) & tert-5FE (AZH-3-Ld)7l2n0Ho]E (0.5 g, 2.4 mmol, 1 FF)2 o %
AR (2.0 g, 6.0 mmol, 2.5 B&) 2 1-(2-BHERJEAD4-ZF=22ZdA (0.7 g, 2.9 mmol, 1
7heteich. WhE ERES 80TA 6417 FF ZHEsEgih. g EFES Ao WAA7|AL, WS (100
mL) 2 348k, EtOAc (2 x 100 mL)E2 FZF3ch. et §7] FE8S 95 (2 x 50 n)E AHstx,
SGER oA AxA7]aL, ofFstar, st sell wHFAAT. & g EES ZH4] AR AEvELY
e efz] Azt A A9 2 gEHoRA i F EtOAcE AHE-eto] Xéﬂ]é}aiif%, AYES A F 50%
EtOAc® &2 A Z ). *@HE% sk B8-S 2 sl wHA171a, axF kel AFRAIA tert-Fd ((1-

El °o]E (0.25 g, 29.37% &)= 037-;*%‘ Aoz 53

112

ATt

LCMS (ES) m/z = 355.2 [M+H]'.
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[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

ZIHSd 10-2019-0015492

' NMR (400 MHz, DMSO-ds) & ppm 1.21 (s, 2 H), 1.34 (s, 9 H), 1.72 - 1.77 (m, 1 H), 2.13 - 2.25 (m, 2

H), 2.47 - 2.56 (m, 2 H), 2.70 - 2.72 (m, 2 H), 2.83 - 2.86 (m, 2 H), 3.99 - 4.01 (m, 2 H), 6.83 (bs,
1H), 6.93 (d, J =8.8Hz, 2H), 7.28 (d, J=9.2Hz, 2H).

Al 31 0CoA YA (5 ml) F tert-FdE ((1-(2-(4-ZF22H A E) 9 S d-3-A)Hg) 7t 2 npd| o] E
(0.25 g, 0.7 mmol, 1 WeF)e] &l T)A & 4 M HCL (5 mL)S HA7}ela, 9-8 EZFES A4 4] 16417+

[e]
o
SoF WHHEES oin. 2 =de AR §, BuE A stel SEAAY. 5" 2AE Et0 (2 x 10

do

W= AsA s, delz & sbwe  wmam,  wAE 28F g6l AxAA
(1-(2-(4-2 2 23] 5 Aol &) 7 22 W3- gholl S|=2F2eko]= (0.150 g, 73.5% S8) & 3|94 142
A S5

LCMS (ES) m/z = 255.1 [M+H]'.

A 4: 0ColA DCM (45 mL) =9 =91 (1-(2-(4-F22H|=A]) o &) ST d-3-A) v e}yl =z F2alo|=
(0.15 g, 0.5 mmol, 1 W&ol Egoeoldl (0.178 mL, 1.27 mmol, 2.5 B), 2-(4-FEZ 2|5 A)) oA EAL
(0.115 g, 0.61 mmol, 1.2 F&) % TP &N (& olMHO|E F 50 wt%) (0.76 mL, 1.27 mmol, 2.5 T

Z+)e Hrtslddk. ololM, W EIES A2dA 18A17F FoF wwtEEE ki, DM (100 mL)oZ2
3Askar, & (50 mL)oll o]ofA] 10% A NaHCO; &9 (2 x 50 mL)o2 AHsdn. &3 7] FHES 5

FHIEF oA AxAT|n, oueta, e de FHEAA = AHEL FEAUTG. = EFES AA
HPLCOl o]l ol o] 54 (2 % 0.1% ¢=Yo}l : CHONS AMgste] AAlEgitt. APES dasts 238
EZAA  2-(4-FRZASAD)N-((1-(2-(4-F 22 S5 A) e F 2 d-3-Y)HE) el Eolu|=  (0.06 g,
27.90% F&)E A HA A 2N FEFAC

LCNS (ES) m/z = 423.1 [M+H] .

H NMR (400 MHz, DMSO-ds) & ppm 1.32 - 1.38 (m, 1 H), 1.72 - 1.80 (m, 1 H), 2.25 - 2.32 (m, 2 H), 2.42

-2.53 (m, 3W), 2.70 (t, J = 5.6 Hz, 2 H), 3.07 (t, J =6.0Hz, 2 H), 4.00 (t, J =5.8Hz, 2 H), 4.45
(s, 2H), 6.91 -6.95 (m, 4 H), 7.29 (d, J = 9.4 Hz, 4 H), 8.10 (bs, 1 H).

AN 3 WA 28
Ao 3 R 289 3}HgHE

mo

Qs oz Aale 1% 2o s 47] A1AE Aatel neh Azl
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[0570]

[0571]

31
N i'n(jzhns "H-NMR (400 MHz,
Cmpd# T ° [M+H] DMSO-ds)
Cl
< > 2-(4-2 7 29 5 A))-N-
p - 1.97-2.02 (m, 1H), 2.25
FREN =) E)-5- -2.31 (m, 1H), 3.08 -
o S5 d-3- 3.91 (m, 4H), 3.42- 3.51
3 NH Ay &)ol A Eoju] = 4374 | (M 3H), 4.01-4.02 (m,
" | 2H), 4.46 (s, 2H), 6.93 -
ho 6.95 (m, 4H), 7.30 (t, J =
N 9.6 Hz, 4H), 8.19- 8.28
H (m, 1H).
o
T,
Cl
- 1.40 - 1.42 (m, 1H), 1.82
_(4-Z | == A])-N-
Q 2-(4- 2R RIAFA)-N -1.83 (m, 1H), 2.32 -
° (-@(@- 5 2.33 (m, 2H), 2.55 - 2.64
O’z Sz d)opr])-2- (m, 3H), 3.10 - 3.15 (m,
4 NH S2od) e d-3- 4364 | 2H). 318 (5. 2H), 4.45
Ay &)olA| Eo}u| = : (s,2H),6.93(d,J=8.4
2 ) Hz, 2H), 7.31 ¢, J = 8.4
N o Hz, 4H), 7.65 d, J= 8.4
‘\( Hz, 2H), 8.13 (bs, 1H),
HN\©\ 9.75 (s, 1H).
Cl
1.49- 1.56 (m, 0.5H),
. - 1.59 - 1.64 (m, 0.5H),
2-(4-= 223 1.81-1.86 (m, 0.5H),
=5 Q2 A A)-N- 1.91-1.96 (m, 0.5H),
o ((1-(2-(4- 2.27 - 2.30 (m, 0.5H),
. o=2 g ad=a))olid) 2.39 - 2.42 (M, 0.5H),
#2203, 2.98-3.20 (M, 3.4H),
- HEes 455.2 | 345,351 gstg
)l g)or| Eolr] = : : 25T
4.48 - 4.53 (m, 2H), 4.60
Y -469 (m, 2H), 6.83 (d, J
(go =8.4 Hz, 1H), 6.90 (d, J
/@/" =6.8 Hz, 2H), 7.03 -
o 7.06 (m, 1H), 7.28 (d, J
=8.4Hz 2H), 747 (d,J
=8.8 Hz, 1H), 8.23 -
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[0572]

8.24 (m, 1H).

1,1-

HEH =23 223

4-C]¥] E-2,5(1H,3H)-
o d)r) - 2-(4-

g2 2= Aol Elie)

449.3

2.80 (bs, 0.5H), 2.92
(bs, 1H), 3.02 (bs,
0.5H), 3.20 - 3.22 (m,
2H), 3.38 - 3.40 (m, 2H),
3.53 - 3.58 (m, 2H), 3.65
-3.75 (m, 2H), 4.72 (s,
4H), 6.92 (d, J= 9.2 Hz,
4H), 7.28 (d, J = 8.8 Hz,
4H).

2-(4-Z 229 = A)-N-
(1-2-(4-
Z 22 5A)oAE)
&2 9-3-
AyolA| Eo}v] =

4231

1.77 - 1.82 (m, 0.5H),
1.87 - 1.92 (m, 0.5H),
1.95 - 2.02 (m, 0.5H),
2.08-2.13 (m, 0.5H),
3.21 - 3.24 (m, 0.5H),
3.46 - 3.48 (m, 1.5H),
3.50 - 3.55 (m, 1.5H),
3.68-3.73 (m, 0.5H),
4.25-4.29 (m, 0.5H),
4.34 - 4.39 (m, 0.5H),
4.42 - 4.48 (m, 2H), 4.67
-4.71 (m, 2H), 6.91 -
6.96 (M, 4H), 7.28 - 7.33
(m, 4H), 8.26 -8.31 (m,
1H).

N-(1-(6-2 = 2 F 27k
2-7t2R d)¥ &2 d-
3-3h)wE)-2-(4-
FRRA|ALAE

olm =

463.3

1.51-1.58 (m, 0.5H),
1.61 - 1.85 (m, 0.5H),
1.82 - 1.86 (m, 0.5H),
1.91 - 1.99 (m, 2.5H),
2.30 - 2.37 (m, 0.5H),
2.40 - 2.48 (m, 0.5H),
2.73 (s, 2H), 2.99 - 3.09
(m, 0.5H), 3.13-3.23
(m, 2.5H), 3.39 - 3.48
(m, 2H), 3.51 -3.67 (m,
1H), 4.48 (s, 2H), 4.79 -
4.85 (m, 1H), 6.77 (d, J
= 8.8 Hz, 1H), 6.94 -
6.97 (m, 2H), 7.06 - 7.11
(m, 2H), 7.28 -7.33 (m,
2H), 8.22- 8.23 (m, 1H).
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[0573]

<

5
R

N-((1-(5-& & =-2,3-
EEEELES TS,
7t2R )9 22 9-3-
) e)-2-(4-
R 2 5o =
o} =

449.2

1.51-1.54 (m, 0.5 H),
1.64 - 1.66(m, 0.5H),
1.85 (s, 0.5H), 1.94 (s,
0.5 H), 2.30 - 2.48 (m,
1H), 3.01 - 3.10 (m,
0.5H), 3.20 - 3.27 (m,
2.5H), 3.33 - 3.49 (m,
3H), 3.51 — 3.68 (m,
2H), 4.48 (s, 2H), 5.37 -
5.49 (m, 1H), 6.77 (d, J
= 8.4 Hz, 1H), 6.94 -
6.97 (m, 2H), 7.10 (d, J
= 8.4 Hz, 1H), 7.24 (s,
1H), 7.32 (d, J = 8.4 Hz,
2H), 8.22 - 8.23 (m, 1H).

10

(o)

ot
J

2-(4-2 2 2 9| 5 A))-N-
((1-(2-((5-
2229 d-3-
AL A)okAl ) ¥ =2
9-3-
AyldyolA Eolr) =

438.1

1.49 - 1.54 (m, 0.5H),
1.62 - 1.85 (m, 0.5H),
1.82- 1.84 (m, 0.5H),
1.87 - 1.93 (m, 0.5H),
2.29 (s, 0.5H), 2.41 -
2.47 (m, 0.5H), 2.98 -
3.02 (m, 0.5H), 3.13 -
3.22 (m, 2.5H), 3.41-
3.49 (m, 3H), 4.48 (s,
2H), 4.75 - 4.89 (m, 2H),
6.94 - 6.96 (m, 2H),
7.31(d, J = 8.4 Hz, 2H),
7.53 (s, 1H), 8.18 - 8.23
(m, 3H).

11

b

5
sg

(]

o}

N’
[+]
A&%)3AA -1

2-(4-F 2 29| = A])-N-
((1-2-((6-
Zraggd-3-
)& Aok ) 2]
0.3

Q)el &yol Al =of o] =

438.1

1.56 - 1.59 (m, 0.5H),
1.62 - 1.66 (m, 0.5H),
1.82- 1.87 (m, 0.5H),
1.92 - 1.94 (m, 0.5H),
2.29-2.32 (m, 0.5H),
2.42 - 2.47 (m, 0.5H),
2.97 - 3.00 (m, 0.5H),
3.12-3.18 (m, 2H), 3.20
-3.22 (m, 0.5H), 3.42 -
3.50 (m, 3H), 4.49 (s,
2H), 4.72 - 4.86 (m, 2H),
6.94 - 6.97 (m, 2H), 7.31
(d, J = 8.4 Hz, 2H), 7.36
- 7.42 (m, 2H), 8.06 (s,
1H), 8.21 - 8.23 (m, 1H).
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[0574]

12

Cl

2-(4-F &2 2 ¥ = A])-N-
((1-2-(6-
27292 d-3-
Ay Aol AIE) 2 2
d-3-
d)yulg)obA Eotr =

438.1

1.49 - 1.54 (m, 0.5H),
1.62 - 1.66 (m, 0.5H),
1.80 - 1.85 (m, 0.5H),
1.91 - 1.94 (m, 0.5H),
2.29- 2.30 (m, 0.5H),
2.41- 2.42 (m, 0.5H),
2.97 - 3.00 (m, 0.5H),
3.12-3.18 (m, 2H), 3.20
-3.22 (m, 0.5H), 3.39 -
3.50 (m, 3H), 4.48 (s,
2H), 4.72 - 4.86 (m, 2H),
6.95 - 6.97 (m, 2H), 7.31
(d, J = 8.4 Hz, 2H), 7.36
-7.42 (m, 2H), 8.06 (s,
1H), 8.21 - 8.23 (m, 1H).

13

2-(4-F 2 2 ¥ = A])-N-
((1-2-(6-
27292 -3
A)yEADA ) =2 d
3
)y )olA Eotr] =

4242

1.32 - 1.38 (m, 1H),
1.75 - 1.79 (m, 1H),
2.27 (s, 2H), 2.48 - 2.56
(m, 3H), 2.74 (s, 2H),
3.07 (t, J = 6.0 Hz, 2H),
4.10 (t, J = 6.0 Hz, 2H),
4.45 (s, 2H), 6.92 - 6.96
(m, 2H), 7.29 - 7.32 (m,
2H), 7.38 — 7.40 (m,
1H), 7.45 — 7.47 (m,
1H), 8.09 — 8.12 (m,
2H).

14

2-(4-2 2 2 H 35 A])-N-
((1-(3-(4-
SR B Sz R}
=)y Eed-3-
Ayrld)etA Eofr =

4511

1.48 — 1.55 (m, 0.5H),
1.57 — 1.64 (m, 0.5H),
1.81 —1.86 (m, 0.5H),
1.90 — 1.91 (m, 0.5H),
2.27 - 2.35 (m, 0.5H),
2.38 — 2.40 (m, 0.5H),
2.63 - 2.69 (m, 2H),
2.95—3.00 (m, 0.5H),
3.11 = 3.27 (m, 2.5H),
3.37 - 3.50 (m, 3H),
4.14 - 417 (m, 2H),
4.48 (s, 2H), 6.91 — 6.97
(m, 4H), 7.27 - 7.33 (m,
4H), 8.21 (s, 1H).
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[0575]

15

NSNS

5

42z 29vg 3-((2-
-
SEEE LR
o} v 52l €) 3] & ] ¥-
17k =22 Ao =

451.0

1.49 - 1.51 (m, 1H),
1.81 (bs, 1H), 2.28 —
2.29 (m, 1H), 2.82 -
2.85 (m, 2H), 2.82 —
2.94 (m, 1H), 3.11 -
3.27 (m, 5H), 4.10 -
4.13 (m, 2H), 4.47 (s,
2H), 6.95 (d, J = 8.4 Hz,
2H), 7.23 - 7.25 (m,
2H), 7.31 (s, 4H), 8.18
(s, 1H).

16

L~

e

o

/@/o\)Lz

2-(4-F R 2|5 A])-N-
(2-(1-(2-(4-

g R Ao E)
952 d-3-

D)ol d)opr Eopr) =

4511

1.35—1.37 (m, 0.5H),
1.42 = 1.50 (m, 2.5H),
1.95 - 2.00 (m, 1.5H),
2.09 - 2.1 (m, 0.5H),
2.64 —2.79 (m, 0.5H),
2.98 — 3.02 (m, 0.5H),
3.13 - 3.16 (m, 2.5H),
3.35-3.41 (m, 0.5H),
3.44 - 3.46 (m, 0.5H),
3.54 —3.56 (m, 1H),
3.61 - 3.63 (m, 0.5H),
4.45 (s, 2H), 463 - 4.73
(m, 2H), 6.89 —6.97 (m,
4H), 7.27 - 7.33 (m,
4H), 8.09 (s, 1H).

17

Cl

=
z
o

ohos

2-(4-2 2.2 ) 5 A))-N-
((1-(2-4-
25235 Aol H)-
R EEESEES
)l &)} Eofr] =

451.0

0.93 - 0.95 (m, 3H), 1.44
-1.56 (m, 1H), 1.65-
1.75 (m, 0.5H), 1.76 -
1.81 (m, 0.5H), ), 3.00 -
3.11 (m, 2H), 3.13 - 3.18
(m, 2H), 3.33 - 3.39 (m,
1H), 3.51 (s, 1H), 4.53 -
4.58 (m, 2H), 4.61 - 4.73
(m, 2H), 6.89 - 6.96 (m,
4H), 7.26 — 7.32 (m,
4H), 8.15 - 8.18 (m,
1H).
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[0576]

18

5-2 = =-N-((1-(2-(4-
FE 25 A)obA e
¥ 2] ¢-3-20)v] 2)-
2,3-U)5] = 2l 2 g
2-7F2 R ofpn| =

449.2

1.48 - 1.55 (m, 0.5 H),
1.58 - 1.65 (m, 0.5H),
1.79 - 1.84 (m, 0.5H),
1.91-1.93 (m, 0.5 H),
2.27 - 2.32 (m, 0.5H),
2.41 - 2.48 (m, 0.5H),
2.97 - 3.27 (m, 4H), 3.38
-3.49 (m, 4H), 4.61 —
4.68 (m, 2H), 5.18 (s,
1H), 6.82 (d, J = 8.4 Hz,
1H), 6.90 (d, J = 8.4 Hz,
2H), 7.13 (d, J= 8.4 Hz,
1H), 7.25 - 7.29 (m,
3H), 8.31 (s, 1H).

19

N-((1-(2-(4-
EEEE R )
¥ 2 2)9-3-2)d &)-2-
(6-2==9 g d-3-
)& AlyobA Eope =

438.3

1.52-1.62 (m, 0.5H),
1.64 - 1.82 (m, 0.5H),
1.84 -1.87 (m, 0.5H),
1.93 - 1.97 (m, 0.5H),
2.25-2.32 (m, 0.5H),
2.40 - 2.42 (m, 0.5H),
2.98 - 3.18 (m, 3H), 3.32
-3.42 (m, 2H), 3.47 -
3.53 (m, 1H), 4.58 (s,
2H), 4.59 - 4.65 (m, 1H),
4.69 (s., 1H), 6.90 (d, J
= 8.4 Hz, 2H), 7.28 (d, J
= 8.4 Hz, 2H), 7.47 -
7.42 (m, 2H), 8.11 -
8.12 (m, 1H), 8.26 - 8.28
(m, 1H).

20

Cl

2-(4-5 = 2 7] 35 A])-N-
((1-(2-((6-

e 29 v-3
Ay Ao E) ) Eg
¥-3-

Q) E)o}A) Eof ] =

438.3

1.47 - 1.52 (m, 0.5H),
1.54 - 1.87 (m, 0.5H),
1.79 - 1.82 (m, 0.5H),
1.87 - 1.98 (m, 0.5H),
2.26 - 2.29 (m, 0.5H),
2.33 - 2.43 (m, 0.5H),
2.98-3.03 (m, 0.5H),
3.08 - 3.22 (m, 2.5H),
3.27 - 3.37 (m, 0.5H),
3.41 - 3.54 (m, 2.5H),
4.76 (s, 2H), 4.78 - 4.82
(m, 1H), 4.86 (s., 1H),
6.94 - 6.97 (m, 2H),
7.32(d, J = 8 Hz, 2H),
7.39 - 7.42 (m, 2H),
8.07 (br. s, 1H), 8.22 -
8.23 (m, 1H).
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[0577]

21

2-(4-2 2 25| 3 A])-1-
(3-((2-4-

ZR 50 g)o}

)l E) 3] E 2l e 1-
o e}

4231

1.49 - 1.60 (m, 0.5H),
1.65 - 1.88 (m, 0.5H),
1.99- 2.0 (m, 1H), 2.17 -
2.20 (m, 1H), 2.21 - 2.30
(m, 1H), 2.35 - 3.37 (m,
1H), 2.55 - 2.58 (m, 1H),
2.84 (br. s, 2H), 2.98 -
3.03 (m, 0.5H), 3.12 -
3.16 (m, 0.5H), 3.47 -
3.58 (m, 2.5H), 3.60 -
3.62 (m, 0.5H), 3.98 (s,
2H), 4.63 - 4.72 (m,

2H), 6.89 - 6.95 (m,

4H), 7.27 - 7.29 (m,
4H).

22

6-2 = 2-N-((1-(2-(4-
Ez 295 A)olAg)
9 E8d-3-
Aym &) 2 vh-2-
Jp2E ol =

463.1

1.58 - 1.63 (m, 1H), 1.81
-1.88 (m, 2H), 2.10 (br.
s, 1H), 2.28 - 2.48 (m,
1H), 2.63 - 2.75 (m, 1H),
2.77-2.97 (m, 1H), 3.0 -
3.02 (m, 0.5H), 3.13 -
3.16 (m, 2H), 3.18 - 3.20
(m, 0.5H), 3.39 - 3.49
(m, 3H), 4.54 - 4.55 (m,
1H), 4.64 - 4.67 (m,
1H), 4.68 (s, 1H), 6.85 -
6.87 (m, 1H), 6.91 (d, J
=7.2Hz, 2H), 7.11 -
7.12 (m, 2H), 7.29 (d, J=
8.4 Hz, 2H), 8.14 - 8.15
(m, 1H).

23

2-(4-2 2 29 3 A])-N-
2-(2-@-
R Aot E)-
2-o}Ah ) 2[4.5]9) 7F-
8-g)opA| Eofr] =

4911

1.39 = 1.42 (m, 4H),
1.45 - 1.60 (m, 4H),
1.68 (t, J = 7.0 Hz, 1H),
1.79 (t, J = 7.0 Hz, 1H),
3.08 (s, 1H), 3.22 (s,
1H), 3.36 (¢, J = 6.8 Hz,
1H), 3.52 ¢, J = 7.0 Hz,
1H), 3.63 (br. s., 1H),
4.43 (s, 2H), 4.68 (d, J =
10.8 Hz, 2H), 6.90 (d, J
= 8.4 Hz, 2H), 6.95 (d, J
= 8.4 Hz, 2H), 7.27 -
7.33 (m, 4H), 7.86 (t, J =
9.8 Hz, 1H)
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[0578]

Cl

N-((1-6-E ==

1.21=1.30 (M, 1H),
1.45 - 1.50 (m, 1H),
1.78 = 1.96 (m, 1H),
2.24 - 2.30 (m, 1H),

4.68 — 4.77 (m, 4H),

o 1,2,3,4- 2.77 —2.83 (m, 2H),
NH PEGs =50 4A9E 3.01 -=3.14 (m, 1H),
. 0z | (3T
=t Yy =2 ].3- . - ’ ’
N 7}#5_4); =eld-3 3.40 - 3.43 (m, 1H),
o=l A)HE)-2-(4- 4.28 (s, 2H), 4.47 (s,
N FE 2 HAoAE 2H), 6.94 (d, J = 8.8 Hz,
olr| = 2H), 7.20 - 7.14 (m,
3H), 7.30 (d, J =9.2 Hz,
cl 2H), 8.19 (s, 1H)
cl 1.53 = 1.57 (m, 0.5H),
1.62 —1.64 (m, 0.5H),
1.82 - 1.84 (m, 0.5H),
q 2-(4-2 2 2 5] 3 A])-N- 1.92 —1.94 (m, 0.5 H),
o ((1--((4- 2.30 - 2.40 (m, 0.5H),
NH gz 2o d)o}u|x)o} 2.98 —3.03 (m, 0.5H),
25 Aeys) e a2 4351 | 314 (br.s, 3H), 342
o2y Yo} Al o] =) 3.51(m, 3H), 3.74 d, J
N == == =13.2 Hz, 2H), 4.48 (d,
oJ» J=4.4 Hz, 2H), 5.74 (s,
" 1H), 6.60 (s, 2H), 6.96
(s,2H),7.06 d, J=7.6
Hz, 2H), 7.31 (s, 2H),
cl 8.22(d, J=5.2 Hz, 1H).
Cl
Q 1.78 = 1.81 (m, 2H),
o 1,1-(2,7- 1.90 — 1.92 (m, 2H),
geo o}y 2[4.4]= 1 3.22-3.35 (m, 2H),
N -2,7-1 Q)R] 2 (2-(4- 3.38 — 3.46 (m, 4H),
26 8 Za el =) | 4630 | 3-56-3.58 (m, 2H),
N

=]

6.92 (d, J = 8.8 Hz, 4H),
7.28 (d, J = 8.8 Hz, 4H).
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[0579]
[0580]

[0581]

[0582]
[0583]

[0584]

[0585]

SH=

Cl
OQ 1.33-1.34 (m, 1H), 1.78
e ~1.83 (m, 3H), 2.21 -
° 9 2-(4-F 22 HA)- 2.41 (m, 7H), 3.06 — 3.07
N'(El'(3'(4'4 (m, 2H),3.97 (t,/=6.0
Frmd )R Hz, 2H), 4.45 (s, 2H)
27 )5 =] o 4373 | Hz 2H), 445 (s, 2H),
N )& -3 6.93 (t,J = 9.6 Hz, 4H),
)l E)of Al E ol 7.27 - 7.33 (m, 4H), 8.10
= (bs, 1H).
; )
Cl
Cl
@ 151 (s, 2H), 1.78 (t, J =
o]
( 2-(4-Z Ei'ﬂ]i}\] 6.4 Hz, 2H), 2.26 (d, J =
H§N o) N-((1R,5S,6s)-3-(3-(4- 8.0 Hz, 2H), 2.48 (m,
H@ aH = f_f’_lﬂ}““ }\])_1_ = ZH), 2.83 (S, lH), 3.00
28 ' )3 435.34 | (d, J = 8.4 Hz, 2H), 3.94
e
are. 24, 690-64m.
4H), 7.26 - 7.32 (m, 4H),
{ oot = 8.03 (d, J = 3.6 Hz, 1H)
Cl
A A e 29

(9)-2-(4-Z 223 5 A) -N-((1-(2-(4- 2 2 2254 )o}A]

()14

9A 1 0ColA yZFE2 HE

mmol ,

N)O\‘OJ<

1 eqiuv)9]
g =, Hkg ERES AR
B IAE 9 o€ dH=E
) gkoll

(o]
2 JN\N’H\V/O
DGl
(o]

v .

Cl

SSNH, Hl
——————— CH. HNO
oA -1

gk golo] 6sat F

§1.61—%“r

o AHgatelth,

H MR (400 Mz,

2.95 (m, 3 H),

(m, 2 H).

Al 2: 0Tl DM (15 mL) 5 2-(4-ZZZH=A]) oA EAL

(0.72 mL, 5 mmol, H7VskaL, 0ColA 5& ot

DMSO-ds)
3.09 - 3.12 (m, 1 H),

5 9 &

3.19 (bs,

(10 mL) = = tert-F
4M HC1 (10 mL)& xw
2o A 12412 FeF WHEEE Sk, &E
(10 mL) & A F 33T, ¥
gal=a (1:2) s=gFR2eo|= (0.17 g, & &

ALAE

1H),

9) 5] S ¥-3-2) W D) opd Ectr] =

Cl

‘Elii

o35}

=

§ 1.63-1.72 (m, 1 H), 2.01 - 2.10 (m, 1 H), 2.48 - 2.58 (m, 1 H), 2.86 -

3.27 - 3.29 (m, 1 H), 8.21 (bs,

(0.46 g, 2.5 mmol,

WEHEAL, TP (" olAlE|o] E
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= 50 wt%) (3 mL,



[0586]

[0587]

[0588]

ZIHSd 10-2019-0015492

Whg E=S 0ColA 108 &<+ wrtsigivt. 2 5, R)-N-22=2-1-(FJ=4d

2) 3= = .17 g, 1 mmol, 1 EH)E wvhe iﬂ%oﬂ A7}
&bar, Wb
(2 x 10 mL)o.B2 F&3 i =
A gzutEade] 93] DM T MeOHE AFE-35}o] Xﬁﬂo}"it} AdES 8
MeOHE T dte] Al 35 (S)-2-(4-F 22 H3J5A)-N-((1-2-(4-F 22 H 5 A oA ) I E2d-3-d) e o}
AEol = (0.08 g, 18.34% &) A& A=A S5

S (e}
TEES A
O

LOMS (ES) m/z = 437.1 DM+l

H NMR (400 MHz, DMSO-dg): & 1.48 - 1.53 (m, 0.5 H), 1.59 - 1.64 (m, 0.5 H), 1.80 - 1.84 (m, 0.5 H),

1.90 - 1.93 (m, 0.5 H), 2.27 - 2.30 (m, 0.5 H), 2.38 - 2.42 (m, 0.5 H), 2.98 - 3.02 (m, 0.5 H), 3.18 -
3.25 (m, 3 H), 3.40 - 3.51 (m, 2.5 H), 4.48 (s, 2 H), 4.60 - 4.69 (m, 2 H), 6.89 - 6.97 (m, 4 H), 7.27
-7.33 (m, 4 H), 8.21 - 8.23 (m, 1 H).

At oz Ao 290 thal 7] 71AE Aapel] whek A=A

o

35 30
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[0589]

[0590]
[0591]

[0592]

2
LCMS
o 22 m/z | "H-NMR (400 MHz, DMSO-d¢)
m
P 33 [M+H]*
Cl
Q (S)-2-(4- 1.48 - 1.53 (m, 0.5 H) , 1.59 -
d 2 e 1.64 (m, 0.5 H), 1.80 - 1.84 (m,
o=2 N-((1-(2-(4- 0.5 H), 1.90 - 1.93 (m, 0.5 H),
NH - -
»e / Ao} 2.27 - 2.30 (m, 0.5 H), 2.38
% - 2.42 (m, 0.5 H), 2.98 - 3.02 (m,
() | Ag)n=ea- 437.1
N 0.5 H), 3.18 - 3.25 (m, 3 H),
(§° 3 3.40- 3.51 (m, 2.5 H), 4.48 (s,
ol =
/©/° A eor = 2 H), 4.60 - 4.69 (m, 2 H), 6.89
o opr= -6.97 (m, 4 H), 7.27 - 7.33 (m,
4 H), 821-8.23 (m, 1H).
ci (Rr24 1.48 - 1.53 (m, 0.5H), 1.59 -
Q s 1.64 (m, 0.5 H), 1.80 - 1.85 (m,
P = A 0.5 H), 1.90 - 1.95 (m, 0.5H),
=Z N-((1-(2-(4- 2.25-2.30 (m, 0.5 H), 2.38 -
= | ==
30 o=, | FEEAEA)k 2.42 (m, 0.5 H), 3.01 - 3.09 (m,
A ¥ Ee]d- 4371 | 0.5H),3.12 -3.20 (m, 3 H),
'ZN )| 3.40- 3.55 (m, 2.5 H ), 4.48 (s,
(l% Ayl F)opA = 2 H), 460-4.69 (m, 2 H), 6.91
o ofu] = (d, J=7.2 Hz, 2 H), 6.97 (d, J =
c],©/ 6.8 Hz, 2 H), 7.27 - 7.33 (m, 4
H), 8.21- 8.23 (m, 1 H).
A Ao 31

2-(4-ZF 22 H 5 A)-N-((1R,5S,

H=

10-2019-0015492

65)-3-(2-(4-Z 223035 A ob Al &) -3-0b 1] A FE[3.1.0] 8 24-6- ) ob 4] o}

_58_



[0593]
[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

ZIHSd 10-2019-0015492

T

- \l . Se
o -

Cl 31

[}

o\)LOH
is]

(K, K I, SO
P — .
g -1 PR

"41| 2

g H N Od

=] 31

Al 10 DCM (50 mL) F (1R,5S,6s)-tert-F¥ 6-0}0]=-3-0} AR A|Z 2 [3.1.0] HAA-3-7I2 5ol E (0.25
g, 1.26 mmol, 1.0 T;}&)9] gk golo] Egolg o}yl (0.89 mL, 6.30 mmol, 5.0 BEH)ES 0TlA
A7vedrt. 28 Bk mulsl B EFE 2-(4-FE 2| =ALAEAF (0.28 g, 1.51 mmol, 1.2 ©&F) 9@ TP

(e ofHEOlE F 50wt%) (1.89 mL, 3.15 mmol, 2.5 F=)E 71313

o}, olo]A], WHE EIES AL A
16A12F B¢t wwksgich. &2 23 (TLC, DCM 5 5% MeOH) 9] AR 3, t&—g— EFES B (20 nl)E 3438,

(2 x 70 mL) DOMe=2 FZE33tt. §F 7] S5 THAUEF & (2 x 20 nb) &2 AFSaL, 5 Fil
Ef AolA AxA7la, ofststal, 3¢ sl #FARG. = 24S %EHH Zd AmvtEI gl o3 o

Z22YE F 2 - 4% eSS AFEEFe] AAsle] (1R,5S,6s5)-tert-F8 6-(2-(4-FZEH 5 A]) oA Eolm] &2 )-
3-OAHIAI Z 2 [3.1.0] A -3-Ft2 5ol E (0.38 g, 82.2% +&)& WY nAZA F538l).
LCMS (ES) m/z = 366.8 [MHI]™ (t-%8 7] Agko] Avrs)

' NMR (400 MHz, DMSO-ds) & ppm 1.36 (s, 9 H), 1.68 (s, 2 H), 2.31 (s, 1 H), 3.28 (s, 2 H), 3.45 (d, J

=10.4 Hz, 2 H), 4.43 (s, 2 H), 6.94 (d, J =9.2Hz, 2H), 7.32 (d, J =8.8Hz, 2 H), 8.22 (d, J =4.0
Hz, 1 H).

Al 20 DCM (10 mL) & (IR,5S,6s)-tert-%8 6-(2-(4-FZ 2| ZA] ) o} M| Eofr] &2 )-3-o} A 0| A| S 2[3.1.0] 2
A-3-7t2 B A g ol E ( 38 g, 1.03 mmol, 1.0 @) wwk folo] t]2Aak = 4)M HCl (3.8 ml)& 0TolA #
7betSleh.  olojA, WhE Z3ES AH2oA 3A17F Fo kel &% EF (TLC, DCM % 10% MeOH)S 4=
2z, 79 Fholl FFAI7IA, 5FH AAE o' dEHZ (2 x 10 mL) 2 n-#ek (2 x 10 m
Loz AHsta, 1xge= ZiéAlﬁ N-((1R,5S,68)-3-0FAH| Al E2[3.1.0] &#A-6-U)-2-(4-Z 2 2 5| 2] ) o}
A Eojn & 3| =2 TR efo] , 2 EAE A A 24 535

o5, W %%L%%

lﬂ
o
3
oQ

LOMS (ES) m/z = 267.0 [MH]™ ($2) opal ).

I NMR (400 MHz, DMSO-ds) & ppm 1.89 (s, 2 H), 2.83 (d, J = 2.4 Hz, 1 H), 3.31 - 3.37 (m, 2 H), 3.81

(s, 2H), 445 (s, 2H), 6.94(d, J=88Hz, 2H), 7.32(d, J =8.8Hz, 21, 832 (d, J =3.6Hz, 1
H), 8.98 (s, 1 H), 9.56 (s, 1 H).

GA 30 DCM (25 mL) 5 N-((IR,5S,6s)-3-0FAFRI A Z2[3.1.0]1A2-6-U)-2-(4-F 2 23| ] )o}A| Eofn| = 3]

c2F2d0]= (0.1 g, 0.32 mmol, 1.0 F=)o ub gl Egod o7l (0.23 mL, 1.64 mmol, 5.0 Z)

S 0ColA HA7letednh. 28 Zob wyHkgk 3 g3 E 2-((6-F 22T H-3-A) LA LN EAF (0.074 g, 0.39

mmol, 1.2 2%) L TP (Y ofAlHOE F 50wt%h) (0.49 mL, 0.82 mmol, 2.5 B)S H71eltl.  o]olA],

g EEES Ao 1643 Sk wdtedty. &9 2 (TLC, DM & 5% MeOH) 2] 2% F, W& E3d&ES

& (10 nL) & «W 3kaL, (2 x 50 mL) DOMO.2 FZF3IQITE. & 77 T& TERIVEE &9 (2 x 10 mb) &
|

=
=
2 AR}, B4 PNIES Bl AzARL. F7 shatol FEARY. x BAL B

ofj
tio
2
H
ol
k1
g
o,



[0601]

[0602]

[0603]

[0604]

[0605]

ZIHSd 10-2019-0015492

Y4 2y aEvtE g o tZFEEdE F 2 - 4% eSS A& AAst] 2-(4-FEEFH=A))-N-
((1R,5S,65)-3-(2-(4-ZF 22| =A)) o} D )-3-0} B A &2 [3.1.0] AN2-6-A) o} Eoln| = (0.08 g, 55.9% &
)& N A 2A F53)9 .

LCMS (ES) m/z = 435.0 [M+]'.

1

H NMR (400 MHz, DMSO-dg¢) & ppm 1.72 (s, 1 H), 1.84 (s, 1 H), 2.41 (s, 1 H), 3.32 - 3.36 (m, 1 H),

3.56 - 3.58 (m, 1 H), 3.59 - 3.69 (m, 2 H), 4.44 (s, 2 H), 4.62 (d, J = 15.6 Hz, 1 H) 4.72 (d, J =

15.2 Hz, 1 H), 6.89 - 6.96 (m, 4 H), 7.26 - 7.33 (m, 4 H), 8.24 (d, J = 3.6 Hz, 1 H).

Moz A 319 e 47] 7)A8 Aol wet Azsen.

¥ 3
LCMS
1
Cmpd # a2z % m/z H-NMR (400 MHz, DMSO-de)
[M+H]"
Cl
OC 2-(4- 1.72 (s, 1 H), 1.84 (s, 1 H), 2.41
°=2 27 7 9 3= A])-N- (s, 1 H), 3.32-3.36 (m, 1 H),
W ((1R,5S,68)-3-(2- 3.56 - 3.58 (m, 1 H), 3.59 - 3.69
31 (ﬁ" (4- (m, 2 H), 4.44 (s, 2 H), 462 (d,
N 435.0
=$ =2 290} J=156Hz, 1 H) 472 (d, J=
o A)-3- 15.2 Hz, 1 H), 6.89 - 6.96 (m, 4
Q o] A1 2 2 [3.1. H), 7.26 - 7.33 (m, 4 H), 8.24
. —— (d, J=3.6 Hz, 1H).
QoA Eofn =
N 2-(4
Q ST 1.89 - 1.91 (m, 2H), 2.07 (bs, 1
Q (18.5R)-3-(2-(4 H), 2.48 - 2.53 (m, 2 H), 2.65
., o~ 529 A0)0} (bs, 1H), 2.80 (d, J = 8.0 Hz, 1
o H), 2.86 (d, J = 8.0 Hz, 1 H),
W AE)-3- 449.1
R 3.94 (m, 1 H), 4.04 - 4.07 (m, 2
O Bl A| =
2‘° FAIAIE 3.2 H), 4.42 (s, 2 H), 6.94 - 6.97
’ 0] &-6- (m, 4 H), 7.28 - 7.33 (m, 4 H),
U)o Eofu] = 8.29-8.30 (m, 1 H).
cl
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[0606]

Q 2-(4- 1.86-2.13 (m, 2 H), 3.31 - 3.41
S°=° = 2295 A])-N- (m, 1 H), 3.45 - 3.56 (M, 2 H),
33 L ((1-(2-(4- yagq | 3607367 (m 1H), 451-459
c—i F 72y = A])o} ' (m, 3 H), 4.68-4.78 (m, 2 H),
g';o Mgy =2 9-3- 6.91-6.97 (m, 4 H), 7.27 - 7.33
aly2 Ao E o} (m, 4 H), 11.39 (s, 1 H).
bl e
i 1.20- 1.25 (m, 1 H), 1.37 - 1.38
Q 2-(4- (m, 1H), 1.88- 1.98 (m, 0.5 H),
) 22295 2)-N- 2.01-2.04 (m, 1.3 H), 2.06 -
o=2 ((1-(2-(4- 2.09 (m, 1.2 H), 2.30 (bs, 1 H),
34 d sReAdAE | |3.32-337(m, 05H), 349-
Z:) CET RN | 3.68(m, 3H), 3.79 - 3.82 (m,
ofg b Yy ) 0.5 H), 4.50 - 4.57 (m, 3 H),
. 6.90 - 6.97 (m, 2 H), 7.18 - 7.21
(m, 2 H), 7.28 - 7.33 (m, 4 H),
° Bk 11.36 - 11.41 (m, 1 H).
"=
C; 2-(4-
) 5 ) AN 1.90 - 2.10 (m, 2 H), 2.65 - 2.77
ot (m, 2 H), 3.36 - 3.45 (m, 1 H),
35 d ((1-3-(%- B 3.48 - 3.67 (m, 3 H), 4.17 (s, 2
ZD SR A 453.0 H), 4.50 - 4.74 (m, 3 H), 6.92 -
)\L EE AN 6.97 (m, 4 H), 7.28 - 7.34 (m, 4
@ -3 H), 11.40 (s, 1 H).
)f ) Ao Eo}
n =
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[0607]

ZIHSd 10-2019-0015492

2-(4-
:rc' F R A))-N-
OY‘,’ ((1-(2-(4- 1.93-2.16 (m, 2 H), 3.32 - 3.72
36 T, F R T A o} (m, 6 H), 4.55 (s, 2 H), 459 -
\(L) A€)-3- 4551 | 4.76 (m, 2 H), 6.91 - 6.97 (m, 4
N 20wy 2y H), 7.31 (t, J= 9.2 Hz, 4 H),
°JWO 3. 8.39 (bs, 1 H).
O\cl 0E1)u1] lg)o}/\ﬂ Eo}
0=
cl 2-(4-
22 2 9 % A])-N- 1.13-1.22 (m, 1H), 1.31- 1.39
((1R,58,6s)-3-(2- (m, 1H), 1.73-1.79 (m, 2 H),
L° (@ 2.00 - 2.06 (m, 1 H), 2.23 - 2.31
37 "o T e (m, 1 H), 2.36 (bs, 1 H), 3.31 -
HAH — 4451 | 3.35(m, 1H), 3.58-3.91 (m, 3
N H), 4.43 (d, J = 6.0 Hz, 2 H),
7HE 1R d)-3-
o 6.92 - 6.96 (m, 2 H), 7.19 (d, J
OFAFH| A E 2[3.1. _
=7.2Hz 2 H),7.28-7.33 (m, 4
0]°12t-6- H), 8.22 - 8.25 (m, 1 H).
o] g)o}xﬂgo}u]g
cl
Q 1.45-1.61(m, 1H), 1.72 - 1.87
g 2.4 (m, 3 H), 2.05 - 2.23 (m, 2 H),
S‘° 222 AN 2.25-2.39 (m, 1 H), 2.48 - 2.56
o| X | mn
Sradla)iy | gep |00 321(M25H) 330
N

Cl

)3 E2] 13-
v e)ol A Eo}

ST =1

3.42 (m, 2.5 H), 4.48 (d, J= 3.6
Hz, 2 H), 6.96 (d, J = 8.8 Hz, 2
H), 7.19 (d, J = 8.4 Hz, 2 H),
7.29 -7.33(m, 4 H), 8.19 (t, J
=56 Hz, 1 H).
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[0608]
[0609]

[0610]

[0611]

10-2019-0015492

1.05- 1.07 (m, 1.5 H), 1.12 -
1.14 (m, 1.5 H), 1.21 (bs, 0.5
H), 1.49 - 1.52 (m, 0.5 H), 1.65
o 2-(4- - 1.68 (m, 1 H), 2.08 - 2.13 (m,
Q 222 5] = A]).N- 0.5 H), 2.25 (bs, 0.5 H), 3.02 -
° ((1-(2-(4- 3.04 (m, 0.5 H), 3.10 - 3.17 (m,
39 m§=° 22w Ao} 2.5 H), 3.47 - 3.50 (m, 0.5 H),
/L_f Ae)-5- 4514 |3.58-3.62(m, 0.5H), 3.84 -
N - 3.86 (M, 0.4 H), 3.88 - 4.01 (m,
°)\° M-S 0.4 H), 4.15 - 4.22 (m, 0.2 H),
\©\m D)) oA=L 4.48 (s, 2 H), 4.57 - 4.82 (m, 2
= H), 6.89 (d, J= 8.8 Hz, 2 H),
6.96 (d, J= 7.6 Hz, 2 H), 7.27 -
7.33 (m, 4 H), 8.18 - 8.21 (m,
1H).
118 =1.21(m, 1 H), 1.35—
1.38 (m, 1 H), 1.43 = 1.50 (m,
o 0.5 H), 1.51 = 1.59 (m, 0.5 H),
Q 1.81-1.82 (m, 0.5 H), 1.90 —
d 1.94 (m, 1 H), 2.03 (s, 0.5 H),
°=Z ga:ﬁ;‘:m“_ 2.30 —2.38 (m, 1.5 H), 2.40 —
40 NH K 2.48 (m, 0.5 H), 2.96 — 3.03 (m,
2-) ((1-(2-(4- 4471 | 0.5H), 3.10—3.14 (m, 2 H),
N AN S 3.19 —3.27 (m, 0.5 H), 3.39 —
o | BEEAIIERY 3.44 (m, 1.5 H), 3.53 — 3.57 (m,
)¥) Z 2] §l-3- 1 H), 3.62 = 3.67 (m, 0.5 H),
o]y o} A E o} 4.45 (d, J = 10.0 Hz, 2 H), 6.91
c. e —6.95 (m, 2 H), 7.18 (d, J= 8.0
Hz, 2 H), 7.28 — 7.32 (m, 4 H),
8.18 (s, 1 H).
A Ao 41

2-(4-F 22 HAD-N-((1-(2-(4-S 22 H 5 A &) -5-v 2 I Z2|d-3-¢) v & ) o} M| Eo}m| =
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[0612]
[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

ZIHSdl 10-2019-0015492

/@/o\/\ﬁr
CI
N'Boc o -
A T °° NH, .HCI
HN, @A -1 0/\’ q* q\

Q&
@il -3 o—\\_<;j/\n
41

Al 10 ACN (10.0 mL) Z tert-F€ ((5-vEdZd-3-d)we)7l2n0Ho]E (0.2 g, 0.93 mmol, 1.0 T
o] wwt godlo] eAZE (0.193 g, 1.39 mmol, 1.5 @), olo]QW3lUEF (0.028 g, 0.18 mmol, 0.2 B
S H7MEE Ug, 1-(2-BRERAEA)-4-F22HA (0.26 g, 1.12 mmol, 1.2 F3H)S H7Fstddl.  o]oA,
WS-8 80ColA 16417 &9 wnkslel. &% B4 (TLC, 4 F 50% EtOAc)e] AR ?, g E3Es A
2o WAA7, &ulE A dlol|l FFHAIZIL, FHFE DM (100 mL)S H7F8ka, & (2 x 20 mL)E Al
stk &3 77 T2 o FAUEF A AxA7IAL, AqdFstal, sFAAH (0.3 g, & EA)S A
A=A F53AT

LCMS (ES) m/z = 369.2 [M+I].

'H NMR (400 MHz, DMSO-dg) & ppm - % 22

Al 20 DCM (8.0 mL) F tert-F¥ ((1-(2-(4-Z 222D E)-5-He v S g-3-A)wg) 7t 2 npd o] E
(0.3 g, 0.81 mmol, 1.0 ZeH)e] Wk Solo] T]Lak 2 4 HCl (3.0 mL)E 0CoIA A7FsSTh.  o]ojA], wur
S ZEES A2 447 FoF wukelitt. &% &4 (TLC, DCM T 5% MeOH) o] A% 3 Wk E3ES 7
b sl FEAA (1-2-U-FZ2H Ao E)-5-w ey Eg|d-3-Ad)Hetolql Isl=2F2o]= (0.27 g, Z
)2 A4 AN F5IAT

LOMS (ES) m/z = 269.1 [M+H]™ ($42] obyl dek).

'H NMR (400 MHz, DMSO-ds) & ppm - % 22

Al 31 DCM (20.0 mL) T (1-(2-(4-F 22 A E)-5-ve ) E2d-3-d)wetelwl s|l=2FZgo]= (0.27

g, 0.88 mmol, 1.0 F=F)2] wyt §qo] Ezjoe o7l (0.37 mL, 2.64 mmol, 3.0 BF) % 3FE 2-(4-F2
ZHZHADOEA (0.19 g, 1.06 mmol, 1.2 BF)S FH7lstar, TP (8 ofAMEHOIE & 50wt%) (1.32 mL,
2.20 mmol, 2.5 BF)E 0T A7 elgict. wbEES A2oA 16A12F &< wrksict. whg &

(100 mL) 2.2 3|A38t3, X3 FEANYEF 29 (2 x 20 L) 2 E (2 x 20 nL)Z A A3}

= T PAUER Aol Adx:A7|aL, AFREaL, F5AA £ =48 5T 2 EAE 2
ZolEagd o tUIFE2Ede F 2 - 3% eSS AMEste] AASte] 2-(4-FE R A )-
2R2HZSADAE)-5-wE T Zd-3-)HE) oA Eolr = (0.24 g, 62.2% FE)E HAL  AA=EA
F53HAT.

[o

mlo
il =}
ol

\_/
Z
_L,/-\
~~
-
~
2 ¥
~
-

LCMS (ES) m/z = 437.3 [M+H]'.

' NMR (400 MHz, DMSO-ds) & ppm 1.00 - 0.96 (m, 3H), 1.37 - 1.29 (m, 0.6H), 1.52 - 1.58 (m, 0.6 H),

1.86 - 1.91 (m, 0.6 H), 1.94 - 1.99 (m, 0.4 H), 2.21 - 2.25 (m, 2 H), 2.30- 2.41 (m, 1.3 H), 2.86 (d,
J=8.0Hz, 0.5 H), 2.99 - 3.12 (m, 4 H), 3.98 (t, J =5.4Hz, 2H), 4.44 (d, J =6.0 Hz, 2 H), 6.89 -
6.95 (m, 4 H), 7.29 (t, J =9.2 Hz, 4 H), 8.04 - 8.14 (m, 1 H).

shghe 42 B 435 dubAo®m A e 41 s 7] 71| dafel whel Alxsklt.
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[0623] % 4
2z LCMS m/z | 14.NMR (400 MHz, DMSO-d5)
Cmpd # M+H]*
p 3 [M+H]
o 1.00 — 0.96 (m, 3H), 1.37 —
Q 1.29 (m, 0.6H), 1.52 — 1.58 (m,
g 0.6 H), 1.86 — 1.91 (m, 0.6 H),
o=e 24 1.94 —-1.99 (m, 0.4 H), 2.21 —
NH = #) = A])-N-
» F R AN 2.25(m, 2 H), 2.30-2.41 (m,
((1-(2-(4- 4373 | 1.3H), 2.86(d, J=8.0Hz, 0.5
N A Ry | ==
S = 5 2 5] 3= A])o] H), 2.99 - 3.12 (m, 4 H), 3.98
o gl)-5- (t, J=54Hz 2 H), 444 (d, J=
O\Q el ¥ =2 0.3 6.0 Hz, 2 H), 6.89 — 6.95 (m, 4
olym €l)o} Al = o} H), 7.29 (t, J= 9.2 Hz, 4 H),
. 8.04 —8.14 (m, 1 H).
Q’” (4 1.81-2.01(m, 2 H), 2.48 - 2.78
22 2 9= -N-
°ﬁj = =235 2N (m. 6 H), 3.42 - 3.49 (m, 2 H),
. ((1-(2-(4- 4.01(t, J=5.2Hz, 2 H), 453
F Z 27 9= A])ol _
42 2% =521yl 42410 | (s,2H) 6.94(dd, J=32 88
NH g)-3- Hz, 4 H), 7.30 (t, J= 8.8 Hz, 4
! Z2owyEely H), 8.27 (bs, 1 H).
Qs
Qv e)yopA] o}
"=
[0624]
cl (4
Q =2 295 A])-N-
( (-2 0.95 (s, 3 H), 1.33 (s, 1 H), 1.59
» S=° =2 290 Aol (s, 1H),2.10-2.12 (m, 1 H),
" 2.48-2.65 (m, 5 H), 3.06 - 3.07
H)-3- 437.0
8{ (m, 2 H), 3.98 (s, 2 H), 4.49 (s,
3 &7 v -3-
N A Eed-3 2 H), 6.90 - 6.94 (m, 4 H), 7.27
Ho &)El)opA Eof -7.30 (m, 4 H), 8.08 (s, 1 H).
L =
Cl
[0625]
[0626] A Aol 44
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[0627]

[0628]

[0629]
[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

[0636]

ZIHSd 10-2019-0015492

N-((1-(3- (-2 2 25 A) 2 23) 5 22 11-3-21) v ) -2~ (3, 4-T) SR 23] 5 4] ) o A Eo} ] =

Cl

o

Br o o
HO, Cl 0 /\0 Jk,o Cl HOJI\/O Cl
Cl oA -1 Cl °A -2 Cl

Q,owar
cl cl—O—o c,_@_
_— \—\_’(:r'\nn-aoc T’ \—\_(j'-"\mi2 Hal

'\
HN HN—Boc A -3

J(L/O Cl
cl 9 )‘\/o cl
oA -5 \—MNOI'.\H \@GI

44

A 10 A2olA DMF (15 ml) T 3,4-tZ22HE (1.0 g, 6.13 mmol, 1 FHF) &N F5 gkt

(1.26 g, 9.2 mmol, 1.5 B&)S ZF4 HU7lskaint. 28 &<t Wkt 3 od B2 R ofAH o E (0.81 L,
7.35 mmol, 1.2 ¥¥)E H7FsITE., W% EFES 80TolA 4A7F HoF 7Mdeteiet. & &2 (TLC, At
% 5% EtOAC)Y AKX 3, whg E3t& 7 mL) 2 3]A8kaL, EtOAc (2 x 100 mL) &

o

o

MUEF Al dzAl7|aL, ofista,

e}
15 sl FFAA = Ades #5330, = WS A4 249 A=vtEady (FR1Ed4)d o
3l 1=

Ao A BRE AgE] AT, YHES BN F 156 oY opdElolER SHAAY. AHEES Tl
E RES $HAA oY -3 4-tFEZASA)oPAEOIE (1.5 g, 65% FH)F AT AA2A FEHA

+

LCMS (ES) m/z = 248.0 [M+H]
' NIR (400 MHz, CDCls): & ppm 1.28 - 1.31 (m, 3 H), 4.24 - 4.29 (m, 2 H), 4.58 (s, 2 H), 6.75 - 6.78
(m, 1 H), 7.01 (m, 1 H), 7.33 (d, J=8.0 Hz, 1 H).

GA 2: 0ColA THF (15 mL), & (5 ml) & o€ 2-(3,4-UFZZ2HxA]) olAHIE (1.5g, 6.04mmol, 1 9
%) §909 LiOILI20 (0.62 g, 15.1mol, 2.5 FB)E Arheka, w-g EFBL A 17 B wurs
g, &% B4 (TLC, DM & 5% WEHE)e] 42X &, THFE 3 st AAS A, v EFES = (10 b=
g48tar, oA B0 (20 mb)E FESHA. F4 F& 1N IS AHgste] pil 302 WYsA7In, FAY
2 274 2UE B9 olsstn, YuE (10 )R AHstn, 177 s

SADSHAEMN (1 g, 75% #8)S WA TAZN FE35.

Y
N
>
Y
%°
@
-
iu)
il
t
by
M

+

LCMS (ES) m/z = 220.0 [M+H]

'H NMR (400 MHz, DMSO-ds) & ppm 4.72 (s, 2 H), 6.92 - 6.95 (m, 1 H), 7.21 (d, J = 8.8 Hz, 1 H), 7.51
(d, J=9.6 Hz, 1 H), 13.05 (bs, 1 H).

5
b Adskitk. 2 =4 (TLC, it T 50% EtOAc) ol AR F-, Wb E3HE
(100 n)E F48ka, Et0Ac (2 x 100 nl)E FE8AT. T

AFetaL, F FAUEF oM HA2A71aL, ofdtstal, I stel s5AA e (1.5 g, 656 +8)=
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[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

[0644]

2IME3S 10-2019-0015492
) oA S5asnt
LCMS (ES) m/z = 369.0 [M+]'.

1
H NMR (400 MHz, DMSO-d¢): (1.35 (m, 9 H), 1.84 - 1.87 (m, 3 H), 2.22 (bs, 1 H), 2.30 - 2.35 (m, 1 H)

2.48 - 2.60 (m, 3 H), 2.86 - 2.89 (m, 2 H), 3.96 - 3.99 (m, 2 H), 6.85 (bs, 1 H), 6.92 (d, J = 8.8 Hz,
2H), 7.28 (d, J =8.4Hz, 2H).

A 20 &9 tert-5d ((1-3-U-ZFE2R¥ AN Z2H) I 22|d-3-d) W) 7t =2njv o] E
19l 1-4 ¥=5Ak (15 nL)& FH7kstal, olojx 4.0 M "S54 HCL (10 mL)S F7FebaL,
oF mykslgict. &2 E4 (TLC, DCM 5 5% ™WlEhE)e] AR ¥, 1,4-TFAHS 7% 3tofl SdAzY. 54
IAE p-Alg (50 nL)o® AstAYstn, nWF st AXRAA (1-3-U-FE2HAS5A)Z D) S d-3-
A Etoll =R FEeol= (2.01 g, 97% T&)E WA A 2N F5649 ).

(2.5 g, 6.77 mmol,
Ao A 12417 &

LCMS (ES) m/z = 269.1 [M+]'.

SA 30 0ColA DCM (10 ml)el 39l (1-(3-(4-ZE2H AN Z =) 92 d-3-Y) | eho}yl slegZ2glo|x
(0.20 g, 0.65 mmol, 1 ZF)el Egjoleolwl (0.36 mL, 2.68 mmol, 4 F) L 2-(3,4-TFZ 23| 5A] ) oA E
AF (0.17 g, 0.78 mmol, 1.2 B H7bsldth. 0TolA 58 F<F wwksl & TP (g o}lA|Ho|E F 50
wt%) (0.58 mL, 0.97 mmol, 1.5 FE)E H7lslar, Hbs E3ES A-294 16A]3F < unteldlg. &% &
Z (TLC, DCM & 5% Wighe)el AR &, vk EFES & (5 al)E 343kaL, DM (2 x 10 nL)o2 FE313
o, &3 77 FEES ¥3 54 Nalo; &9 ! 0 mL)E AFsIAT.  #7] 4S 74 3y
Ef AollA dxA7|a, ofsta, 74 shol %%—A]?% *= *Mﬂ%:g FEIAT. = =4S %aﬂﬁ Ze g7
vtE o] o] %‘W} A 74 g % ARES DM F 4 - 5% WEHS

ARES FHshe 285 Y st 55 174 N- ((1 (3 4-F2RI5A)Z2H)9Zed-3-2
(3,4-T)Z 2275 A) oA Eoli = (0.057 g, 18% F8)8 ZAY Axg ux =24 F53150T.

S = |

LOMS (ES) m/z = 473.1 [M+H]'.

H NMR (400 MHz, DMSO-ds) & ppm 1.34 (bs, 1 H), 1.79 - 1.83 (m, 3 H), 2.22 - 2.30 (m, 2 H), 2.48 (m, 5

H), 3.05 - 3.08 (m, 2 H), 3.95 - 3.98 (m, 2 H), 4.51 (s, 2 H), 6.90 - 6.93 (m, 1 H), 6.94 - 6.96 (m, 1
H), 7.20 - 7.21(m, 1 H), 7.27 (d, J = 12.0 Hz, 2 H), 7.51 (d, J = 12.0 Hz, 1 H), 8.13 (bs, 1 H).

A6l 45 WA 749] BFES QuAom AAd 440 dis) 47] AR Aol weh Az
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[0645]

[0646]

ZIHSd 10-2019-0015492

(EYEFo )
95 7))o} Al Eo} 1]

=

%5
LCMS
Cmpd # Tz m/z "H-NMR (400 MHz, DMSO-ds)
33 [M+H]*
] Cl
%j 1.34 (bs, 1 H), 1.79 - 1.83 (m, 3
d H), 2.22 - 2.30 (m, 2 H), 2.48 (m,
at 0=2 N-((1-(3-(4- 5H), 3.05 - 3.08 (m, 2 H), 3.95 -
M SREAZANIE 3.98 (M, 2 H), 4.51 (s, 2 H),
Z‘) )7 22 9-3- 4731 |6.90-6.93 (m, 1H), 6.94-6.96
/HN %1')‘31]%)_2_(3’4_ (m, 1 H), 7.20- 7.21(m, 1 H),
o 2 2o Ao} 7.27 (d, J= 12.0 Hz, 2 H), 7.51
) (d, J=12.0 Hz, 1 H), 8.13 (bs, 1
A Eoju =
H).
Cl
CF,
(Q N-((1-(3-(4- 1.34 (m, 1 H), 1.79-1.82 (m, 3
o SGREEANTE H), 2.22 - 2.30 (m, 2 H), 2.48 (m,
)9 2293 5H), 3.06 - 3.07 (M, 2 H), 3.95 -
45
o1y )-2-(4- oy 3.98 (m, 2 H), 4.56 (s, 2 H), 6.91

(d, J= 8.0 Hz, 2 H), 7.09 (d, J =
8.0 Hz, 2 H), 7.27 (d, J = 12.0
Hz, 2 H), 7.64 (d, J = 8.0 Hz, 2
H), 8.16 (bs, 1 H).
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[0647]

ZIHSd 10-2019-0015492

46

2-(2-F -4
EF LRI EA)-
N-((1-(3-(4-
FEIHFANEZZ
)3 = d-3-
)yl E)olAl Eofw]

Lee

455.1

1.32-1.34 (m, 1 H), 1.79 - 1.82
(m, 3 H), 2.30 (bs, 2 H), 2.48
(bs, 5 H), 3.05 - 3.08 (m, 2 H),
3.94-3.98 (m, 2 H), 4.55 (s, 2
H), 6.94 (d, J = 8.0 Hz, 2 H),
7.04 (d, J= 8.0 Hz, 1H), 7.17 (d,
J=80Hz 1H),7.27(d, J=8.0
Hz, 2 H), 7.41(d, J= 8.0 Hz, 1
H), 8.09 (bs, 1 H).

a7

2-(4-Z R -3
o] & =) 25 A])-N-((1-
(3-(4-
ZRRV5A)Z=
)7 22 ¥-3-
Aym ol A Eofu]

iy

452.1

1.31-1.35(m, 1 H), 1.74 - 1.84
(m, 3 H), 2.30 (bs, 5 H), 2.48
(bs, 5 H), 3.05 - 3.08 (m, 2 H),
3.95-3.98 (m, 2 H), 4.43 (s, 2
H), 6.76 - 6.79 (m, 1 H), 6.90 -
6.93 (m, 3 H), 7.27 (d, J = 12.0
Hz, 3 H), 8.09 (bs, 1 H).

48

2-(4-F 73

ZH Q2 ZA)-

N-((1-(3-(4-Z ==
3-

Ayl E)obA Eofu]

j iy

473.0

1.35 (bs, 1 H), 1.80 - 1.81 (m, 3

H), 2.23 (bs, 2 H), 2.48 (bs, 5 H),
3.07 (bs, 2 H), 3.98 - 4.01 (m, 2

H), 4.50 (s, 2 H), 6.78 - 6.82 (m,

2 H), 6.99 - 7.03 (m, 2 H), 7.39 -
7.48 (m, 2 H), 8.13 (bs, 1 H).
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[0648]

ZIHSd 10-2019-0015492

Cl
:o 2-(4- 1.35(bs, 1 H), 1.80- 1.81 (m, 3
;o SRR EA)-N- H), 2.25- 2.30 (m, 2 H), 2.48
49 N ((1-(3-(4- (bs, 5 H), 3.07 (bs, 2 H), 3.93 -
(‘j Z2oRd =) | 4211 | 3.96 (m, 2 H), 445 (s, 2 H), 6.88
; =9)9] 28] 9.3 -6.95 (m, 4 H), 7.05-7.09 (M, 2
) oy &) = o H), 7.31(d, J=8.3 Hz, 2 H),
2 - 8.11 (bs, 1 H).
\
cl 2-(4-
Q 22 9 35 A)-N- 1.32-1.34(m, 1 H), 1.80 - 1.89
o | (1-(3-(3- (m, 3H), 2.24 - 2.30 (M, 2 H),
H..S=° EEEE EAE 2.48 (bs, 5 H), 3.07 (bs, 2 H),
50
:} )5 22 9-3- 4301 3.98-4.01(m, 2 H), 4.45 (s, 2
. o1y &y} 4] ob ] H), 6.86 - 6.89 (m, 1 H), 6.95 -
f 3 6.97 (m, 4 H), 7.24 - 7.28 (m, 2
o o H), 7.30 - 7.32 (m, 2 H), 8.11
Q (bs, 1 H).
Cl
a N-((1R,5S,6s)-3-(3-
) (4
Z - _ 1.50 (s, 2 H), 1.78 (t, J=6.6 Hz,
5 FREIEAZR
;\ , 2 H),2.26 (d, J=7.6 Hz, 2 H),
2)-3-
07w ) 2.38-2.48(m, 2 H), 2.83 (s, 1
51 At | OPARIATE 2310 H), 3.00 (d, J = 8.8 Hz, 2 H)
. 436.1 ' ’ o

\_\_

o

1] 41-6-21)-2-((6-
=% 2y s
)% A))ob Al o]

=

3.93 (t, J= 6.2 Hz, 2 H), 4.51 (s,
2H),6.91(d, J= 8.8 Hz, 2 H),
7.28(d, J= 8.8 Hz, 2 H), 7.42 (s,
2 H), 8.09 (s, 2 H).

_70_



ZIHSd 10-2019-0015492

o N-(1R,5S,6s)-3-(3-
L) | @ 1.46 - 1.59 (m, 2 H), 1.76 -1.81
| | ZRads)== (m, 2 H), 2.23 - 2.30 (m, 2 H),

)-3- 2.43-2.48 (m, 2 H), 2.79 - 2.90

(m, 1H), 2.97 - 2.99 (m, 2 H),
3.91-3.94 (m, 2 H), 461 (s, 2
H), 6.90 - 6.93 (m, 3 H), 7.28
(d, J=88Hz 2H),7.79-7.82
(m, 1H), 7.96 - 7.97 (m, 1 H),
8.14-8.15 (m, 1 H).

HN
52 ) W | O AHIAZR[3.1.0
“%SN 1501216 21)-2-((5- 436.1

Fzzygd-2-
)& Aol A Eofn]

’O’o\’\,
I

2-(4-

cl
. 1.51-1.52 (m, 2 H), 1.77 - 1.80
FE 5 A])-N-
(m, 2 H),2.23-2.30 (m, 2 H),
L | (1R,58,68)-3-(3-

L 2.43-2.48 (m, 2 H), 2.82 - 2.86
—s sl gl .
WS | (GEEEEE (m, 1 H), 2.98-3.01 (m, 2 H),

53 H%su 2-)5A)E =) ssep | 4197422(m 2H) 43952
N 3- ' H), 6.83(d, J=8.8, 1H),6.94
f o} AR A E 2[3.1.0 (d,J=88Hz, 2H),7.32(d, J=
18 2k-6- 8.8 Hz, 2 H),7.73-7.76 (m, 1
H), 8.02 - 8.03 (m, 1 H), 8.16 -
8.17 (m, 1H) .

d)oA Eofr| =

1.37 - 1.48 (m, 1 H), 1.49 - 1.69
(m, 3 H), 1.70 - 1.84 (m, 3 H),

N-((1-(3-(4-F = -
2.18-2.30 (m, 2 H), 2.47 - 2.48

3 (m, 4 H), 2.60-2.65 (m, 1H),
54 ° | T A AL 3.08-3.23(m, 2 H), 3.80 (s, 3
o)y &2 d-3- 4671 | H),3.99(t, J=6Hz 2H), 445
Ay E)-2-(4- (s, 2 H), 6.48-6.51 (m, 1 H),

SR EI| 5] )obA|

Eojlu| =

6.55-6.64 (m, 1H), 6.95(d, J=
8.8 Hz, 2 H), 7.26 (d, J=8.8
Hz, 1H),7.33(d, J=8.8Hz, 2
H), 8.12 (bs, 1 H).
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LS

4223

1.32-1.35 (m, 1 H), 1.79 - 1.82
(m, 3 H), 2.23 - 2.20 (m, 2 H),
2.34-2.46 (m, 5H), 3.07 (t, J =

55 D 2( 6.0 Hz, 2 H), 3.96 (t, J = 6.2 Hz,
=2 EH ORI A 2 H), 4.50 (s, 2 H), 6.82 (d, J =
H N-((1-(3-(4- W51 g8 Hz, 1H), 6.91 (d J= 8.8 Hz,
Y SRZIHA)ZE 2 H),7.02 (dd, J= 11.6, 2.8 Hz,
KL‘, )3 =2 9-3- 1H),7.27 (d, J=8.8 Hz, 2 H),
@ o) &)l 4| Eoln| 7.46 (t, J=8.8Hz, 1 H), 8.12
d - (bs, 1 H).
) 1.31 (bs, 1 H), 1.81 - 1.88 (m, 3
‘:} N-((1-(3-(4- H), 2.21 - 2.30 (m, 2 H), 2.40 -
s =Z SReEA)Te 2.47 (m, 5 H), 3.04 (bs, 2 H),
Y )5 2293 3.97 (t, J= 12.4 Hz, 2 H), 4.66
b )] E1)-2-(5- 4381 | (s, 2 H), 6.91-6.94 (m, 3 H),
KL R 7.28 (d, J = 8.8 Hz, 2 H), 7.81
é Sy Aol Aot (dd, J= 8.8, 2.8 Hz, 1 H), 8.01
(bs, 1 H), 8.14 (d, J= 2.0 Hz, 1
i = H).
) 1.31-1.34 (m, 1 H), 1.80 - 1.82
Q N-((1-(3-(4- 2 & 2 (m, 3 H), 2.22 - 2.25 (m, 5 H),
d 3. 2.30-2.36 (M, 5 H), 3.07 (¢, J =
57 % I E N 6.4 Hz, 2 H), 3.95 (t, J= 6.0 Hz,
92203 4511 | 2 H), 4.45 (s, 2 H), 6.75 (dd, J =

Ay B)-2-(4-
F 22 ZAo}A

Eofn =

8.8,2.8 Hz, 1 H), 6.90 - 6.94 (m,
3H),7.24 (d, J= 8.4 Hz, 1 H),
7.31(d, J= 8.8 Hz, 2 H), 8.10
(bs, 1 H).

_72_



[0651]

ZIHSd 10-2019-0015492

2-(4-
FRET%A])-N-
(((BR)-1-(3-(4-

0.95 (s, 3 H), 1.79 (bs, 2 H), 1.91
—2.10 (m, 3 H), 2.19 (bs, 3 H),

58 2.80-2.90 (m, 2 H), 3.04—
. SREIASANIL | 4512 | 3.08(m, 2H), 3.94—4.00 (m, 2
@ )5 H), 4.44 (s, 2 H), 6.89 — 6.95 (m,
d e s 2 va 4H),7.26-7.32 (m, 4 H), 8.12
o | ARl (bs. 1.
g
2 "
[+
Q 2-(4-
3 B 1.33-1.34 (m, 1 H), 1.78 - 1.83
; 22 2 35 A])-N-
= (M, 3H), 2.21-2.41 (m, 7 H),
59 (_f (-G yars | 308307 (M 2H), 397t J=
SRR EA)TE :
. o A2 6.0 Hz, 2 H), 4.45 (s, 2 H), 6.93
kL 2)H &8 53 (t, J= 9.6 Hz, 4 H), 7.27 - 7.33
7| DEi)opAEokH (m, 4 H), 8.10 (bs, 1 H).
Q| -
Cl
24
. 22 2 55 A])N- 1.78-2.00 (m, 5 H), 2.30 - 2.37
\@o ((1-(3-(4- (m, 1 H), 2.48-2.69 (m, 4 H),
kf Sawena)re 3.42(d, J= 6.4 Hz, 1 H), 3.47 (d,
60 L_} _ _
- J=52Hz 1H),3.97 (t, J = 6.4
#)-3- 455.1 - 3974

E7 QRS-
3-
Ay oAl Eofn|

oy

Hz, 2 H), 4.53 (s, 2 H), .93 (t, J
= 9.6 Hz, 4 H), 7.30 (dd, J= 9.2

Hz, J = 13.2 Hz, 4 H), 8.25 (bs, 1
H).
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SRR 5A])-N-

CIC% 2-(4-
«

1.32-1.35 (m, 1 H), 1.80 - 1.83
(m, 3 H), 2.24 (s, 2 H), 2.45 (bs,

o1 wo ((1-(3-(3,4- 5H), 3.07 (bs, 2 H), 4.01(t, J=
(—f Smassa)x | 4710 | 56Hz 2H), 445 (s, 2 H), 6.92-
.
J) FENE— 6.95 (m, 3 H), 7.19 (s, 1 H), 7.31
. Qe Ey A= (d, J=88Hz 2 H), 7.48 (d, J =
@\ ) 8.8 Hz, 1H), 8.1 (bs, 1 H).
cl ¢ N
.
1.32-1.34 (m, 1 H), 1.78 - 1.85
Q N-((1-(3-(4-2 2.2
S (M, 3 H), 2.24 (bs, 2 H), 2.48
o > (bs, 5 H), 3.07 (t, J= 5.6 Hz, 2
o2 (_H; é%%@ﬂ%mz 4sso | 408 (tJ=56Hz 2H), 445
. 2Y)¥ Eed-3- "~ |(s,2H),6.94 (d, J=8.8Hz, 2
J) ) E)-2-(4- H), 7.17 (s, 2 H), 7.31 (d, J= 8.8
Lr =229 % Aol A Hz, 2 H), 7.38 (d, J= 116 Hz, 1
(?r Eopu] H), 8.10 (bs, 1 H).
o
Q 1.32-1.36 (m, 1 H), 1.79 (bs, 1
b |24 H), 1.86 (bs, 2 H), 2.26 (bs, 2 H),
....;" =% % 9 )N 2.48 (bs, 5 H), 3.08 (bs, 2 H),
63 ['f (-3 yoio | 4070 =64 2 2H), 446 s

(EfsTozY)

)) H A2 g)y =
@ 2] 5l-3-

&5, D) E)opAl Eolr|

=

2 H), 6.95 (d, J = 8.8 Hz, 2H),
7.08 (d, J= 8.4 Hz, 2 H), 7.32 (d,
J=88Hz 2H), 7.61(d, J=8.4
Hz, 2 H), 8.12 (bs, 1 H).

ZIHSd 10-2019-0015492
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. 1.32-1.35 (m, 1 H), 1.78 - 1.83
§:§ (M, 3H), 2.23 (bs, 2 H), 2.48
g (bs, 5 H), 3.07 (t, J= 6.4 Hz, 2
- (3-(4-= -
“{" N-((-G-(a-= == H), 4.00 (t, J = 6.4 Hz, 2 H), 4.45
64 }__) 3 4ssq | (52H.679(d y=2488
. E Q. A ) ' Hz, 1 H), 6.94 (d, J = 8.8 Hz, 2
H\ 79)3 =) -3 H), 7.02 (dd, J = 2.4, 11.6 Hz, 1
D Q)ya)oa H), 7.31(d, J= 8.8 Hz, 2 H),
QF SRZA XA 7.42 (t, J=8.8Hz, 1H), 8.11
@ opu = (bs, 1 H).
cl
@ 2 1.51 (s, 2 H), 1.79 - 1.82 (m, 2
U | 2220m AN H), 2.26 (d, J = 7.6 Hz, 2 H),
J; 2.48 (bs, 2 H), 2.83 (bs, 1 H),
wNe | (1R,55,68)-3-(3-
¥ 3.00 (d, J = 8.4 Hz, 2 H), 4.03 (t,
H A | (6-2 2232 9-
65 4361 | J=6.4Hz 2 H), 440 (s, 2 H),
_01).2 2]\ = 1)
i 3-e)H A=) 6.93 (d, J= 8.4 Hz, 2 H), 7.31 (d,
H% 3 J=8.8Hz, 2 H), 7.37 - 7.46 (m,
A [ eHmIAERE1.0 2 H), 8.03 (d, J = 3.6 Hz, 1 H),
| -
AN | [ AT-6- 8.07 (d, J = 2.0 Hz, 1 H).
“ A)ol A Eofr] =
° 1.32-1.35 (m, 1 H), 1.77 - 1.88
(M, 3 H), 2.26 (bs, 2 H), 2.30
°° 2-(4- (bs, 3 H), 2.48 (bs, 2 H), 3.07 (t,
i 2w AN J=6.0Hz, 2 H), 408 (t J=6.0
. qj (324 4710 | Hz 2 H), 4.45 (s, 2 H), 6.94 (d, J
kL By =9.2Hz, 2H),7.13 (d, J= 8.0
. o Hz, 1 H), 7.30 - 7.34 (m, 3 H)
MECIEETEEES !
7.52(t, J= 2.4 Hz, 1 H), 8.11
21y &)o} Al o]
] . (bs, 1 H).

[0653]
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N-(1-(3-(4-F = -

1.37 (bs, 1 H), 1.85 (bs, 3 H),
212 (s, 3H), 2.28-2.31 (m, 2

[+
o]
o |2
0 . H), 2.40 - 2.65 (m, 5 H), 3.08
N LEE R ) (m. 5 A,
o S> Jeees ssiq | 52H).398( J=60Hz 2
. s " | H),4.46 (s, 2 H),6.89 (d, J= 8.4
[e}] _o_(A-
H\ 2 E)-2-(4 Hz, 1 H), 6.94 (d, J= 8.8 Hz, 2
0 FR 5 A)obA H), 7.13 - 7.17 (m, 2 H), 7.32 (d,
©/ Eojn)= J=8.8Hz, 2 H), 8.13 (bs, 1 H).
cl
Cl
Q N 1.37 (bs, 1 H), 1.84 (bs, 3 H),
> |, 2.26 (bs, 2 H), 2.48 (bs, 5 H),
HNS=0 g ) 3.08 (bs, 2 H), 4.08 (t, J= 6.0
68 e Hz, 2 H), 4.45 (s, 2 H), 6.94 (d,
S ERIEESIEE S . -
. J=88Hz, 2H),7.24(d, J= 838
\ 2] d-3-2) v d)-2- Hz, 1 H), 7.30 - 7.32 (m, 3 H),
o (4- 7.58 (d, J=8.4 Hz, 1H), 8.11
/@ Z 2w 5] 5 A))oA] (bs, 1 H).
FiC
o Eojlu=
o | oo 1.40 (bs, 1 H), 1.86 (bs, 3 H),
0 /(;‘ 22255 AN 2.31 (bs, 2 H), 2.40 (bs, 3 H),
N 2.60 (bs, 2 H), 3.10 (bs, 2 H),
69 o ((1-(3-((5 _
) 4.25 (t, J= 6.0 Hz, 2 H), 4.46 (s,
) 2720 438.1
2 H), 6.83 (d, J = 8.8 Hz, 1 H),
0]).L pE=yiANy)
% yEA)ER ) 6.95(d, J= 8.8 Hz, 2 H), 7.32

| yHg)obA ol

(d, J=8.8Hz, 2 H), 7.77 (dd, J =
2.0, 8.8 Hz, 1H), 8.16 (bs, 2 H).
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1.31-1.36(m, 1H),1.74-1.84

Q (8)-2-(4-
éﬁ e AN (m, 3 H), 2.20 - 2.25 (m, 2 H),
= i -N-
o =) 2.31-2.48 (m, 5 H), 3.07 (t, J =
70 E{(S) ((-(3-(+ 4574 |60 Hz.2H),387(d J=60
= bz | =S hva .
Y | EEEIEAEE Hz, 2 H), 4.45 (s, 2 H), 6.93 (t, J
f )& -3 = 10.0 Hz, 4 H), 7.30 (dd, J =
q ymE)opA) Eofv] 8.8, 14.4Hz 4 H), 810 (t, J=
Q = 56 Hz, 1H).
[«]
o | N-(1R5868)-3-(3- 1.94-2.08 (m, 4 H), 2.81 - 2.86
| @ (m, 0.5 H), 3.11 - 3.36 (m, 5 H),
&
U |2eeq=qxs 3.68-3.72 (m, 1.5 H), 4.01 (t, J
..,.Lo a)a = 5.6 Hz, 2 H), 4.57 (s, 2 H),
n o A 6.94 (d, J= 8.8 Hz, 2 H), 7.32 (d,
oAU A Z2[3.1.0 | 436.1
. J=8.8 Hz, 2 H), 7.41-7.46 (m,
Hel N ALA-ON\_9_((A-
f 15421-6-)-2-(6 2 H), 8.10 (s, 1 H), 8.32 (d, J =
1 FRE -3 3.2 Hz, 0.8 H), 8.37 (d, J= 4.0
© )5 Aol A Eofw] Hz, 0.24 H), 10.07 (bs, 0.8 H),
“ o 10.62 (bs, 0.23 H).
FErERYo|=
cl CF;3
G YT 1.33-1.34 (m, 1H), 1.79 - 1.82
o ) ) (m, 3H), 2.24 (s, 2 H), 2.30 -
(2 EFo wud)
H,§=° ~ ' 2.48 (m, 5 H), 3.07 (s, 2 H), 3.96
| = A|}-N- -(3-
72 A =5 41)-N-((1-(3 (t, J=6.4 Hz, 2 H), 4.58 (s, 2 H),
505.0

(4-

FREA AR
)9 &2 9-3-
&y ) obA E ol

Ly

6.91(d, J= 8.4 Hz, 2 H), 7.23 -
7.28 (m, 3 H), 7.36 (s, 1 H), 7.62
(d, J=8.8Hz, 1H), 8.18 (s, 1
H).

_77_
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Cl
1H NMR (400 MHz, CDCl3) &
(R)-2-(4-
I RN ppm: 1.28 - 1.33 (m, 1 H), 2.00
H..S=° = B (bs, 3 H), 2.49 - 2.80 (m, 7 H),
73 ) (-4 3.33-3.41(m, 2 H),3.97 (¢t J=
O"" IR EANE R 4371
" S e 6.4 Hz, 2 H), 4.45 (s, 2 H), 6.79
J) )y Ee -3 (d, J=9.2 Hz, 2 H), 6.84 (d, J =
{ A)yrE)ol A Eobr] 8.8Hz 2H),7.20-7.34(m, 5
5 |
[~]
Q o4 1.65- 1.97 (m, 4 H), 2.38 - 2.4
d =5 % 9% A)-N- (m, 2 H), 2.6-2.65(m, 3H),
°=2 2.91-2.96 (m, 2 H), 3.43 - 3.59
H ((1-(3-(4- _
(m, 2 H), 3.97 (t, J= 6.4 Hz, 2
SRR EANTE
74 45431 | H), 4.49 (s, 2H),6.8(d, J=8.8
y.3.
l 2)-3 Hz, 2 H), 6.86 (d, J= 8.4 Hz, 2
KLo sl = A v Ee - H), 7.04 (bs, 1 H), 7.21 (d, J =
3- 8.4 Hz, 2 H), 7.26 (d, J = 8.8 Hz,
Ayr &)opA) Eofw] 2 H).
[0656]
[0657] A A6 75
[0658] 2-(4-ZF 22 FA)-N-((1-(3-(4-F 22 F5A) 22 ) -2-F 4T ZEH-3-Y) v &) oA Eofr| =
\Q‘o/\/\u\b/\ﬂ&o
75 QCI
CI\©\ °
Q 0NNer ° m)Lo/ o
HN ——— ol N { —_—
\5 wA -1 \O‘O/\/\N\b A -2 \Q\O/\/\ 0 A -3
“ o~ o w4 3 \O\o/\/‘N\b/\o_Ms a5 : Q/\/\"\b’\NHZ
Jonas :
@A -6 \Q‘D/\/\N\ﬁ/\ﬂ&o
[0659] 7 "u
[0660] 9A 1: DWF (5 nl) & FSFHI-2-2 (1.0 g, 11.76 mmol, 1 F=F)e] Ao 0CoA Hug oY

0
YEE 60% A (0.51 g, 12.93 mmol, 1.1 &3S =X H7Islger. o] wh
ot slal, 71 % 1-(3-BREZZIA)4-Z22WA (3.22 g, 12.93 mmol,
of A7kttt HIAHo=E, o] Whg E3}ES A2ddA 16A1ZF F<t HPSWOB% o] uf =4
ek, ¥ E3ES WY G b E AASaL, EtOAc (2 x 25 mb)E FE3vh. 3 &
E (4 x 10m), € (5.0 mb)E AFeL, T4 FUHEF oA A=A 7|aL, o3 A
FAA 2 ALES S5, 2 AAES ZH4 29 aZvEadIed o3 At A ZHS A

= oo

ol

i o

£
KeN
=

)

N 0 oo
o
= e
OH e 2 moh rE
T R

o
Qo



[0661]

[0662]

[0663]

[0664]

[0665]

[0666]

[0667]

[0668]

[0669]

[0670]

[0671]

g3lo] AAsln, WAES UF2ade F 256 HaS2 SYAAY. AHNES FdHee £IS 53AA
1-(3~-4-Z2=29sA) 22 ) g &2 d-2-2 (1.0 g, 33.67% T&)& F

LOMS (ES) m/z = 254.0 [M+]'.

Al 20 THE (10 mL) T 1-(3-(4-Z22H|s5A) 22 ) I E2Hd-2-2 (0.7 g, 2.76 mmol, 1 FF)2 &qo
~78°Col| A LiHMDS 1.0 M THF (6.07 mL, 6.07 mmol, 2.2 B&hH)E H7lslgirt. o] Whe E3ES -78CA] 58
Zol mylela, 1 3 WY 2RI oE (0.26 g, 2.76 mmol, 1.0 BEH)E Hrlelgitt.  -78CHA
108 5, W8 EES ¥3F NILCl €9 (2 mb)oe=z AT tg, YAHES EtOAc (15 mL) 2 FE3Ack. #

7] & 944 (5.0 bR AF3sa, 4 FAGER oA dxAl7|a, et 3 skl wFAIA = A
AES F53T. = BEES U4 29 a=vEg e o degt A ZHE Agst AAs, A
AEs ESEEde 5 2.5% a2 gAY, AZES dHdte 23S 54 e 1-3-U-2E=
AN LR 9)-2-2 40 Zd-3-Ft2BAF o] E (0.15 g, 17.44% T&)E ¥4 09 2A F539 T},

LOMS (ES) m/z = 312.1 [M+H]'.

I NMR (400 MHz, CDCl3) & ppm 2.00 - 2.06 (m, 2 H), 2.24 - 2.28 (m, 1 H), 2.38 - 2.43 (m, 1 H), 3.36 -

3.57 (m, 5 H), 3.75 (s, 3 H), 3.95 (t, J =6.0Hz, 2H), 6.80 (d, J =88Hz, 2 1), 7.22 (d, J =9.2
Hz, 2 H).

5.0 mb) 5 WE 1-(3-U-F22A%5A)Z2d)-2-&40Egd-3-7l2 527 o]E (0.15 g,

9A 30 HEE (5.0
1 2 g 0TAA FAFEAVESFE (0.11 g, 2.89 mmol, 6.0 BEH)S 7R A7),
o

0.48 mmol,

_1

WS ERES Aol 48A1%F FoF uwketglow ) o] w EHik Zdo] b AREQT 2 5, A B
B AF ol A7, 5D 2 B4S B (3 al)E F4skar, EtOAc (2 x 15 mb) & FE3d. &3
71 S5 5 FMUHEFE A dxA7|a, AqFsta, 1F stel FFAIA 1-(3-(4-F 22 FA) 22 9)-
-(BlesAME) I Ed-2-2 (0.14 g, 100% F&)S TS5tk

+

LCMS (ES) m/z = 284.2 [M+H]

I NMR (400 MHz, DMSO-dg) & ppm 1.85 - 1.92 (m, 3 H), 1.96 - 2.04 (m, 1 H), 2.30 - 2.38 (m, 2 H), 3.28

-3.31 (m, 2 H), 3.52 (bs, 2H), 3.91 (t, J =6.4 Hz, 2 H), 4.60 (s, 1 H), 6.91 (d, J =8.8Hz, 2 H),
7.29 (d, J =8.8Hz, 2 H).

@A 40 DCM (7.0 nL) F 1-(3-(4-ZE2RFSADZ2I)-3-F=EFA e )9 Ed-2-2 (0.14 g, 0.49 mmol,
1 @)Y gdlo] 0ColA Egodoldl (0.07 g, 0.73 mmol, 1.5 @) = w|a &)= (0.07 g, 0.58
mmol, 1.2 B=H)E H7Fsich. whe EFES A2oA 7TAZE S wnksiglon, o] wf W Edo] £33
AEEAT. 5, g RS ZE sk FHA7 AL, < 7 mb)E 3|Asta, BPES
EtOAc (2 x 15 nL)& ZZ3qch. T3t & & 10 mL), €4 (5.0 L) & M A&, T Fx
YEF ol A AZA7| 5L, o F}atar, AF aloll FEA|

(1-(3-(4-ZF22i5A)Za)-2-2429 S d-3-A)Hd we Iy olE (0.18 g, 100% &) 53130,

~

+

LCMS (ES) m/z = 362.1 [M+H]

I NMR (400 MHz, CDCl3) & ppm 2.03 - 2.09 (m, 2 H), 2.23 - 2.30 (m, 1 H), 2.77 - 2.82 (m, 1 H), 2.98

(s, 3 H), 3.38-3.56 (m, 5H), 3.94 - 3.95 (m, 2 H), 4.40 - 4.47 (m, 2 H), 6.81 (d, J = 8.8 Hz, 2 H),
7.22 (d, J =9.2 Hz, 2 H).

@A 50 HEE (5.0 mL) F (1-(3-(4-FE2EASADZEH)-2-2 40 ZH-3-Y)H|
g, 0.49 mmol, 1 F=)e] Mo werE F FrYole] 23} &9 (10 nL)S H7HISA
ol A 9AIZF BoF wutellon, o] w F Bdo] &3 ARFHATY. I ¥, U FES IF 5}
AlA - = Ed)-1-(3-(4-S22HFA) 22 ) EFd-2-2 (0.11 g, &= BYE)S F530}.
ARES F5 DA oqug F7 AAE glo] A&,

o
=
olo
e
ol
il
tlo
o
3]
«
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[0672]

[0673]

[0674]

[0675]

[0676]

[0677]
[0678]

[0679]

ZIHSd 10-2019-0015492

LOMS (ES) m/z = 283.1 [M+H]'.

SA 6: 0ColA DM (7.0 mL) & 2-(A|ZFEAALADIAEA (0.05 g, 0.28 mmol, 0.8 BEF)e] &Ho| Eg)
oldoll (0.1 g, 1.05 mmol, 3 B=) % e olxMgo]E F TP 50 wt% (0.16 g, 0.52 mmol, 1.5 T&H)Z A
7hatgdvtk. 0TCeolA 53t &b ughgh & 3-(ofu=mE)-1-(3-(4-F 22 S5A) 22 d) 7 8 d-2-2 (0.1 g,
0.35 mmol, 1.0 %)< H7istar, Wb EFES Ao 16417 Bt akslglon, o] u F4 &3
| AREr. ¥e EIES B (5 nl)E 3AeEa, DM (2 x 10 nL) o2 FE3gct. et f7) F
’d NaHCO;9] 223} &9 (6.0 mL), & (5.0 mL), &5 (5.0 mL)E A|Hs}aL, T FAUHER oA A

ol

o & %%
o
N,
of\i
o
2
o
o
k!
)
of!
o
K
off
o Jﬁ'
o
BN
o
ox

ol
o
o
Ir
M
ol

by
A
i

SRR EHADN-((1-(3-U- S22 A L2 )-2-5 A0 EH-3-L)vE ) ol Eolr| = (15 mg, 12.5%
5 A aAZA 5T

-
@

LCMS (ES) m/z = 451.1 [M+H]'.

' NR (400 MHz, DMSO-ds) & ppm 1.65 - 1.67 (m, 1 H), 1.85 - 1.88 (m, 2 H), 2.00 (bs, 1 H), 2.50 -

2.60 (m, 1 H), 3.16 - 3.26 (m, 2 H), 3.29 - 3.38 (m, 4 H), 3.90 - 3.93 (m, 2 H), 4.47 (s, 2 H), 6.90 -
6.95 (m, 4 H), 7.27 - 7.33 (m, 4 H), 8.09 (bs, 1 H).

%6
LCMS
2z 5 m/z | "H-NMR (400 MHz, DMSO-d¢)
Cmpd # .
[M+H]
* 2-(4- 1.65- 1.67 (m, 1 H), 1.85 -
F 2295 A])-N- 1.88 (m, 2 H), 2.00 (bs, 1 H),
=°Z ((1-(3-(4- 2.50-2.60 (m, 1 H), 3.16 -
so|e o SREAXALE | [326(m, 2H), 329-338(m.
b ).0- " | 4H),3.90-3.93(m 2H), 447
oy o =Yg (s, 2 H), 6.90 - 6.95 (m, 4 H),
H\o Syl Aol 7.27-7.33 (m, 4 H), 8.09 (bs,
@ - 1 H).
A A e 76

2-(4-F 2275 A])-N-((1R,5S,65)-3-(3-(4-Z 22 H =5 A] )-2-3| EFA| L2 A )-3-o AH| A &2 [3.1.0] & 4t-6-
D)ok Eopr =
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[0680]
[0681]

[0682]

[0683]

[0684]

ZIHSd 10-2019-0015492

o

.
s g A S

GA 10 olghE (20 mL) F N-((IR,5S,68)-3-CFAHI A2 [3.1.0]A-6-U)-2-(4-F 22| A ) oA Eolr| =
sl E2FReol= (0.5 g, 1.656 mmol, 1 F)e] wrk &do] Wzk =7 sk (0.7 mL, 4.95 mmol, 3 BF),
2-((4-Z 22 SA)HE) A2 (0.36 g, 1.98 mmol, 1.2 FHFH)S A8t ol A20]|4 16A7F F¢F vk
skar, *ﬂ&ﬂ gduE F, WE EFES U Sl FFAA AFES S5, FFES oY oMHIE
(10 nL), & (G ml)E 4 star, 7] & 283, 171 5§ 77 NaS0, dolA dxA7|a, odsta, 7+
o Bkl FHEAA 2 AES Frk. = BES A4 29 s A}%é% Ed4 29 AEv e
o3 HEEaEME 5 HEES A ,

2-(4-F 22|35 A])-N-((1R,5S,68)-3-(3-(4-F Z 2 ¥ 5 1] )-2-3]
A)olAEIH = (0.18 g, 24.59%) S WA uA2ZA FE5EA,

2

LCMS (ES) m/z = 451.1 [M+H]'.

' NIR (400 MHz, DMSO-dg): & 1.49 (s, 2 H), 2.31 - 2.40 (m, 3 H), 2.48 - 2.52 (m, 1 H), 2.80 - 2.84

(m, 1 H), 3.01 - 3.05 (m, 2 H), 3.77 - 3.80 (m, 2 H), 3.88 - 3.91 (m, 1 H), 4.39 (s, 2 H), 4.81 - 4.82
(m, 1H), 6.94 (d, J =8.4Hz, 4H), 7.32 (t, J =9.2 Hz, 4 H), 8.02 - 8.03 (m, 1 H).

o

shetE 7S dnbHor Aol 760 whel 7] ZIAE Aafel] e} AlzEArt.

_81_



[0685]

[0686]
[0687]

[0688]

[0689]
[0690]

ZIHS3d 10-2019-0015492

7
a2z LCMS m/z | 1H_NMR (400 MHz, DMSO-ds)
Cmpd # 9 [M+H]*
o
© g;-iﬁﬂ—:ww- 1.49 (s, 2 H), 2.31- 2.40 (m, 3
{ H), 2.48 - 2.52 (m, 1 H), 2.80 -
HNLO ((1R’5S’6f)'3'(3' 2.84 (m, 1 H), 3.01-3.05 (m, 2
76 H%SH (4 A 52 H), 3.77 - 3.80 (m, 2 H), 3.88 -
" 2 AR P (m, 1 H), 4.39 (s, 2 H),
"°]) S =AY 4.81-4.82(m, 1H), 6.94(d, J
i 3- =84 Hz 4H), 7.32(t J=9.2
@ ORI A Z 231, Hz, 4 H), 8.02 - 8.03 (m, 1 H).
& 0]3 A}-6-
Qyol Aot =
Cl
Q ris 1.29-1.37 (m, 1 H), 1.77 - 1.89
sl 2w AN (m, 1 H), 2.20-2.30 (m, 2 H),
e 2.50 - 2.65 (m, 5 H), 3.08 - 3.20
77 L_g S'(s'(f'i (m, 2 H), 3.83 - 3.85 (m, 2 H),
. == A A )2 4931 5 93. 395 (m, 1 H), 4.45 (s, 2
"°j) =S AR H), 4.90 - 4.70 (m, 1 H), 6.92 -
¢ ¥ &e9-3- 6.95 (m, 4 H), 7.27 - 7.32 (m,
© 2y &)ol A E o} 4H),8.11-8.2 (m, 1 H).
a o
2 A6 78

2-(4-ZF 22 = A)-N-((1R,5S,65)-3-(3-(4-FRZH 5A])-2-ZF2 0 2 T 2 F)-3-0} x| A ZZ[3.1.0]

AN AL-F-

=

a)ol M Eoj =

AT

" n ,©/CI
OH (9]
XY —
48

Cl
o A
o AN ©
@A -1 /©/
cl 78

AT

A 10 DM F 2-(4-FEZH 35 A)-N-((IR,5S,65)-3-(3-(4-FEZH 5] )-2-3| EEA| T Z I )-3-0} A H|A| F 2
[3.1.0]AA-6-L) oA Eolr|= (0.12 g, 0.26 mmol, 1 k)] wuk foo] 0Co|A DAST (0.07 mL, 0.53

_82_



[0691]

[0692]

[0693]

[0694]
[0695]
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FH)E AUFstaL olojA oghE 0.1 mlE HUbst Wkt Wb EHE rt(29TC)elA 16A17F F<t
e FEES DOM 5 mLE AL, & 50 nLZE 34 skar, DM 50 ml X 22
ERIUER gq02 MFstar, F4 NaS0s AollA dx:A|7]a, o7pstar, 7t 3
o FFHA7]L, AR ES AAE TLCo & &Aoo =2A 30% g ofMH | E: dbE AFEo 2 A A3}
] 2—(4—3ii»ﬂi’\])—N—((1R 5S,65)-3-(3-(4-F 22 5A])-2-ZF Q0 2 T 27 )-3-o}H| A 2 [3.1.0] -
6-L)oFHEolr = 0.007 g (5.8%)S WA nA2A =53},

LCMS (ES) m/z = 453.1 [M+]'.

' NIR (400 MHz, DMSO-dg): & 1.52 (s, 2 H), 2.39 - 2.48 (m, 2 H), 2.69 - 2.70 (m, 1 H), 2.74 - 2.76

(m, 1 H), 2.80 - 2.82 (m, 1 H), 3.03 - 3.06 (m, 2 H), 4.03 - 4.19 (m, 2 H), 4.40 (s, 2 H), 4.80 - 4.81
(m, 0.5 H), 4.92 - 4.93 (m, 0.5 H), 6.92 - 6.97 (m, 4 H), 7.32 (d, J = 8.4 Hz, 4 H), 8.04 - 8.05 (m, 1
0.

£ 8
LCMS
2z m/z | "H-NMR (400 MHz, DMSO-ds)
Cmpd #
P 33 [M+H]*
1
1.52 (s, 2 H), 2.39-2.48 (m, 2
H), 2.69-2.70 (m, 1H), 2.74 -
(o]
L 2.76 (m, 1 H),2.80-2.82 (m, 1
HN o]
78 . x 2-(4-F 2 7 ¥ = A))- H), 3.03-3.06 (m, 2 H), 4.03 -
y N-((1R,5S,6s)-3-(3- 4531 | 4.19(m, 2 H), 440 (s, 2 H),
Fj) (4-Z 2 2 9 FA])-2- 4.80-4.81(m,0.5H),4.92-
o Zeowyway)s 4.93 (m, 0.5H), 6.92-6.97
@ S} 2] A 2 2[3.1.0] (m,4H), 7.32(d, J=8.4Hz 4
46 H), 8.04 - 8.05 (m, 1 H).
)| Eotr =
A e 79
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[0696]

[0697]
[0698]

[0699]

[0700]

[0701]

[0702]

[0703]

[0704]

[0705]

ZIHSd 10-2019-0015492

N-(4-S 22014d)-3-((2-(4-F 2235 A opA Eopr] &) v &) -N-v| ¥ & 2| dl-1-7} 25 2obn] =

Iacaag el

Df\

Cl

[
=
0Q
w
[\S)
oo

A 10 DAM (50 L) T 2-(4-S R Z2IHFAD-N-(I] ZF2jd-3-dH g ) oA Ectr| = sl=m I meto]l=
mmol, 1 B&F)e] muk GHel 424 NaHC0; &< (15 mL)& H7Fskar, ol& A2olA 243k F<t ﬂﬂ&ﬂi, =

B9 DOM & 5% MeOH (2 X 150 mL) 2 FZ3ata, 8 7] 52 5 FMIEF oA AxA7|a, o
, EFAA 2-(4-FEEAEADN-( 22 -3 = J

LCMS (ES) m/z = 250.0 [M+]'.
H NMR NMR (400 MHz, DMSO-ds) & ppm - % 24

A 20 THF 5 1-(4-F=2299)-N-wedugtol?l (0.5 g, 3.2 mmol, 1 )] &dof] ALofr] 1
d fojuthE (0.573 g, 3.5 mmol, 1.1 FZ)S A7), WS TIES 70°CoA] 18417 HoF
Aoz Yzhag)a, odg olAlHolE (100 mL)E 3]A8ta, & (2 x 50 mL)E A3z, §7] &

UEF Ao AxA7)aL, g7sta, sH5AA N-U-F2 2 2)-N-vg-1H-o|n|t}E-1-F2 5 2~olu| = (0.75
g, £ =3, 94.93 TE)E B AARA TS

LCMS (ES) m/z = 250.0 [M+H]'.
'H NMR (400 MHz, DMSO-dg) & ppm - % 22

@A 3: oFAEYE™ (10 nl) T N-(4-F2=2wld)-N-ve-11-o|v|tp&E-1-7}2 5 20tu] = (0.75 g, 3.0 mmol,
1 @eF)el gl 0ToA olo]leEmer (0.747 mL, 12 mmol, 4 BH)S H7lslgdet. ¥hg ZIELS 2 204
18AIZE &2t FAStaL, W EHES FHEAA = ANES 5303, e (2 x 50 nb) o2 MFHsta, 7

A N-(4-F2=2H02)-N-vd-1{-o|v|TE&-1-7l2 B 2olu= (1.1 g, & 54, 94.01% F8)& 4 14 dA=
Al 53T

=

LONS (ES) m/z = 264.1 [M+H]'. (5] ofml Aol Baw).



[0706]

[0707]

[0708]

[0709]

[0710]

[0711]
[0712]

ZIHSd 10-2019-0015492

'H NVR (400 MHz, DMSO-ds) & ppm - % 22

A 40 DM (30.0 nL) F 2-(4-F2Z2I[5A)-N-(I S d-3-Ldue)opA Eotu= (0.1 g, 3.7 mmol, 1 Z
)] folo] 0CelA Egoldoldl (0.103 mL, 0.74 mmol, 2 B), N-(4-F=Z=ZHA)-N-w&-1H-o] " t}=-1-
Ft2E ~olu= (0,291 g, 0.74 mmol, 2 B)E HA7leldth. WhS EFES 2LofA] 36A17F B wukslal,
3 2do] gEE 3 vk EIES DM (100 nL) o2 sAlstar, WS (2 x 50 nb)E M HE 3, &7 =&
T FGER delA AxA7IAL, oJFstal, FFAIA & EAS FEI6oH, ofF HH4] ARvELH Y
o3 & ﬂ_o_ A1 DM & 0.5%°1 4 5% mEhE& AF&3te] AAste] N-(4-F2=2WA)-3-((2-(4-F 227>
JoRM Eon| ) v el)-N-vd 3] F2]|d-1-7F 28 20l = (0.05 g, 29.94% F&)F 3|94 Hapgd aA=A] F
Fo ATt

1513

i

]

A > 2 o m{Nv
0|

LCMS (ES) m/z = 450.1 [M+H]'.

' NMR (400 MHz, DMSO-dg) & ppm 1.45 - 1.50 (m, 1 H), 1.77 - 1.82 (m, 1 H), 2.22 - 2.29 (m, 1 H), 2.63

(s, 3H), 2.95-3.03 (m, 1 H), 3.12 (t, J = 6.0 Hz, 2 H), 3.23 - 3.25 (m, 1 H), 3.27 - 3.31 (m, 2 H),
4.28 (s, 2 H), 4.47 (s, 2 H), 6.95 (d, J =8.8Hz, 2 H), 7.27 (d, J = 8.0 Hz, 2 H), 7.31 (d, J =
Hz, 2 H), 7.36 (d, J = 8.4 Hz, 2 H), 8.17 (bs, 1 H).

¥ 9
LCMS
a2z m/z | "H-NMR (400 MHz, DMSO-dq)
Cmpd # 33 [M+H]*
1.45 —1.50 (m, 1 A), 1.77
~ 182 (m, 1 H), 222 —
N-4-2 =20l 2)- 229 (m, 1 H), 263 (s, 3
é' 3-((2-(4- H), 2.95 — 3.03 (m, 1 H),
J FEZI A 312 (t, J = 6.0 Hz, 2 H),
79 °=2 Al Eokr] E)rlE)- 3.23 - 3.25 (m, 1 H), 3.27
¢ N-flg o) Eg)d- | 4501 | -3.31(m, 2 H), 428 (s, 2
W | R R o e e H), 4.47 (s, 2 H), 6.95 (d, J
S =88Hz 2H),7.27(d, J =
/©) 8.0 Hz, 2 H), 7.31 (d, J =
8.8 Hz, 2 H), 7.36 (d, J =
8.4 Hz, 2 H), 8.17 (bs, 1
H).
A Aldl 80
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[0713]

[0714]
[0715]

[0716]

[0717]

[0718]

[0719]

[0720]

[0721]
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2-(4-F 22 HAD-N-((1-(3-(4-S 22 H A T2 T )-4-3| =5 A 9] Z2]d-3-Y ) v &) oA Eom| =

o
o 0 cl o 0 cl
O\)L
ot Y T

NH NH

NH,
: o8 o8
oot oH BoceN q — s CH.HN Q

@A -1 )\\ @A-2 )ﬁ
O o

—_— i
©A-3

e o ,j: " NH
NN Q
i ﬁ 0,
O S o &
< b @A -4 C,/U
80

cl

A 10 DCM (50.0 nmL) F tert-%9 3-(olv]:wE€)-4-3=EFAFEH-1-7t2 5] E (0.25 g, 1.1
mmol, 1 F&)el §Hol| 0ColA tolazaH oedoldl (0.76 mL, 4.4 mmol, 4 F&H), 2-(4-FZZJ|K5A])o}
MEAF (0.474 g, 2.5 mmol, 2.2 B=), EDC.HC! (0.479 g, 2.5 mmol, 2.2 ©%) 2 HOBT (0.33 g, 2.5 mmol,
2.2 B)E stk Wb EFES AL 6AI7F e wwkelal, % Edo] dny . ukg E3E
S DCM (150 mL) o= 3Aslx, W4 (50 mL), 10% 443 NaHCO; &9 (2 x 50 mL), & (50 mL)& Al¥a}x,
T MU EF oA Ax=ART. #7] F& Adeta, Id SN sHAA = PES FEIAT.
o5 ZY4l AZviEed os] gyl omA ik F 5%ollA 50% olE olAEHIIEE AMEstY A A8
tert-%8 3-((2-(4-F 22754 oA Eohr] ) m e )-4-(2-(4-F Z 23| 5 A] ) oA B ) 9] Z 2] dl-1-7F 2 5 2 | o]
E (0.34 g, 53.20% F&)E HAA AA2A F53HAT).

4

LOMS (ES) m/z = 497.1 [M+H] . (t-32-8 Aol 421),

' NMR (400 MHz, DMSO-ds) & ppm 1.42 (s, 9 H), 2.30 - 2.48 (m, 1 H), 3.09 - 3.13 (m, 3 H), 3.20 - 3.27

(m, 2 H), 3.57 - 3.60 (m, 1 H), 4.47 (s, 2 H), 4.79 (s, 2 H), 5.03 (bs, 1 H), 6.94 (d, J = 8.4 Hz, 4
H), 7.29 (d, J =9.2 Hz, 4 H), 8.30 (bs, 1 H).

@Al 20 DCM (7.0 mL) F tert-5F¥8 3-((2-(4-ZF 22 A oA Eoln| )W E )-4-(2-(4-F 22 H FHA] ) oA &

AHFEEd-1-7tl2 5ol E (0.35 g, 0.63 mmol, 1 T2l &dlo] 0CTolA 1,4-t]=AF F 4M HCl (3.5 m

LS H7ledoh, ws EFES A0 16417 B wutslgit, & Bdo] gdrd Fows &

FHEAA 4-((2-(4-F 22 5A) A Ectr 2) W e) I &8 d-3-d 2-(4-ZZ2ZH|FA])otAEo|E =2 T2}
93\

°ol= (0.25 g, & &, 80.90% &5 HAA A RA 53130

fo
et
§

act
Bl
et

LCMS (ES) m/z = 453.1 [M+H]™ ($8) o}m Do ).

'H NMR (400 MHz, DMSO-ds) & ppm - == &4,

Al 30 DMF (4.4 nl) & 4-((2-(4-ZF 22| 5A)opx Eon ) v e 3] 28] H-3-YU 2-(4-FZ 29|35 A]) o} A o]
sleggReto]= (0.22 g, 0.44 muol, 1 )9 &0 0TIA Egjold o}yl (2.20 mL)& H7bstar, &
3 2EolA 308 FeF fAEHY. I 5 1-(3-BERERIZZA)-4-FE22uAl (0,134 g 0.53 mmol, 1
F)S Hureta, AeeA 16417 St AT Edo] g5 &, N EFES B4 doo
A3k, old olAlE|o]E (2 x 50 mL)Z &3} 7 FEES Y5 (502 Aﬂﬂo}ﬂ i
F A Ax=AET. f7] S5 ddeta, AR A FE5AA = AEES FEIAL, o

oy ol e (m rf
k2

E?i‘ ﬂJ{N’
o rm

S

)
il

E

>
T



[0722]

[0723]

[0724]

[0725]

[0726]

[0727]

[0728]
[0729]

ZIHSd 10-2019-0015492

3 ARvtEadge] o8] fgjdo gz ik F 5pollA 70% e olAME|o]|EE AFg-sle] AHASY 4-((2-(4-F
2R Ao Eolu| ) E)-1-(3-(4-F 22 HA) X2 )9 E2|d-3-Y 2-(4-SF 22 ZA]) oA H o E
(0.10 g, 39.52% ~&)E WA HZA DA ZA F53A9 Y.

LCMS (ES) m/z = 621.1 [M+]'.

' NMR (400 MHz, DMSO-ds) & ppm 0.86 - 0.99 (m, 4 H), 1.40 - 1.44 (m, 1 H), 2.31 - 2.95 (m, 4 H), 3.45

-3.59 (m, 2 H), 3.99 (t, J =5.6 Hz, 2 H), 4.44 (s, 2 H), 4.63 (s, 2 H), 5.06 (bs, 1 H), 6.79 - 6.81
(m, 4 H), 6.82 - 6.86 (m, 2 H), 7.21 - 7.25 (m, 6 H), 7.51 - 7.53 (m, 0.5 H), 7.69 - 7.71 (m, 0.5 H).

GA 4 WEE (5 ml) F 4-((2-(U-ZF2RIAZA A Ectn E)ME)-1-(3-(4-S2 2 ZA) X2 1) 9 o~
39 2-(4-F 22 ZAD A HOIE (0.10 g, 0.16 mmol, 1.0 Z)e mylk golo] N A FABIUERF &
(0.5 L) H7bsbar, A2eA 2417 B wukslgity. RS EFPES TEA7|A, & (20 nb)E 3|A 3,
DCM (2 x 50 mL)o.2 F&3t1, &3 7] FEFES Y5 (20 i) 2 Ao, F4 MU EF oA AxA
Ak, 71 T oFstal, IHFTEAAN SFAA £ AAES F5IIL, olF FH4 ARvELHT 9
3 gElHoZA DM T 1%o0A 5% WeeS AFEste] GAS 2-(4-ZF22H5A])-N-((1-(3-4-Z 2295

ANZed)-4-3|=FA 9 Zd-3-d) &) o Eolr| = (0.06 g, 83.33% T&)F WA A=A F533T}.

LCMS (ES) m/z = 453.1 [M+H]'.

' NMR (400 MHz, DMSO-dg) & ppm 1.75 - 1.81 (m, 2 H), 2.03 - 2.19 (m, 1 H), 2.26 - 2.29 (m, 1 H), 2.30

-2.37 (m, 1 H), 2.38 -2.44 (m, 1 H), 2.48 - 2.56 (m, 2 H), 2.65 (t, J = 7.8 Hz, 1 H), 3.06 - 3.22
(m, 2 H), 3.77 - 3.79 (m, 1 H), 3.96 (t, J = 6.4 Hz, 2 H), 4.45 (s, 2 H), 4.76 (d, J = 5.2 Hz, 1 H),
6.90 6.95 (m, 4 H), 7.26 - 7.32 (m, 4 H), 8.08 (t, J =5.4 Hz, 1 H).

# 10
LCMS
2z msz | "H-NMR (400 MHz, DMSO-ds)
Cmpd #
P %% [M+H]*

& 1.75 - 1.81 (m, 2 H), 2.03 -

Q 2.19 (m, 1 H), 2.26 - 2.29 (m,

0 2-(4- 1 H), 2.30-2.37 (m, 1 H), 2.38

°=Z 22 7935 A])-N- -2.44 (m, 1 H), 2.48 - 2.56 (m,

80 " o (1-(3-(4- 2 H), 2.65 (t, J = 7.8 Hz, 1 H),

B EXEE EAE 4531 |3.06 - 3.22 (m, 2 H), 3.77 -

\ )4 3.79 (m, 1 H), 3.96(t J=6.4

of‘ e — Hz, 2 H), 4.45 (s, 2 H), 4.76 (d,

J=52Hz 1H), 6.90-6.95

© . > (M, 4 H), 7.26 — 7.32 (m, 4 H),
DRl =t 8.08 (t, J= 5.4 Hz, 1 H).

Cl U] o

AAld 81
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[0730]

[0731]

[0732]
[0733]

[0734]

[0735]

[0736]

[0737]

[0738]

[0739]

[0740]

[0741]

SIHS3 10-2019-0015492

2-(4-ZR2IHHADN-((1-3-(U-FR 25 2 28)-5-529| Z2d-3-L) &) opA Eotr] =

g canaey

81

[ Q cl cl
o
Ol — =" ="k
& oA -4 y A-5 ) <

k=2

[]

81

Z46

A 1 THE (50 nl) 5 4-F229% (2.0 g, 15.55 mmol, 1.0 Z&)e] Wyl follo] 2-(3-HR2HIZI) o|x
olE¥-1,3-t] (4.59 g, 17.112 mmol, 1.1 &) = TBAI (1.15 g, 3.11 mmol, 0.2 FFH)E H7}esict.
FHo7g wAAE (9.1 g, 28.0 mmol, 1.8 FH)S rt (29C)olA H7}8tar, ¥H-ES 50CoA 1647 &<t
7hgsgith. Whgo] ghaE & 9hg EIES EZ AAstal, odE olAlHolE (50 mlX3)Z FESFaL; $Heh
7 T& 95 §HoR MH A, FF AUYER oA ﬁi/\]ﬂﬂ, ARsta, FFAA 2 YLES F5
. = AEES 5 Al owd F7 AR flo] ARSIt

LC-MS: 316.1 [MHH] .

I NMR (400 MHz, DMSO-ds): & ppm-2.0 -2.06 (m, 2 H), 3.74 (t, J = 6.4 Hz, 2 H), 3.98 (t, J =5.6 Hz, 2
W, 6.79 (d, J =8.8Hz, 2H), 7.24 (d, J =8.8Hz, 2 H),7.79 -7.85(m, 4 H).

20 mL) T 2-(3-(4-Z 2RI HADZEIH)o| 40 EH-1,3-tJ (1.0 g, 3.17 mmol, 1.0 F=)
g 158k (5 mb)S H7bekal, WHSES 60TolA 16A13F Bt 7tgsisity.  wkgo] ¢
S EES AR (29C)o2 WA 7Ia, fdd oeHER Ak, 10 5 nksislc. A4
AAES 424 Z2u7E T3 oFsta, oe22 AFsgrt. ARES 7Y st sF5AA = IHES

; S F5% dAd olme F7F AAE flo] ARESIRlt. FFF = 4 A‘ ‘ﬁxﬂi*ﬁ 0.58 g

BNy o g
By
EL
K
BN
oz
ox
i
s
o
}

LC-MS: 186.1 [MH] .

97 3 WEe F FE -(4-FERIASADZZR-1-o} (0.38 g, 2.05 mmol)e] mHk golo]  T]WE 2-v

dalGAYo]E (0.43 mL g, 3.08 mmol)E H7bstar, vk EFES Wi FHOA 65ToA 16413 FF 7}

g, Wrgo] gEd F, ws EFES IAF Fo wFA7A, F5E 2 AAAES Ay A 29 a9
3

ntE Y9 S ALE3Fe] 3% MeOH : DOMS AF&3Ho 24
T8 0.65 g (100%).

LC-MS: 312.1 [+
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[0742]

[0743]

[0744]

[0745]

[0746]

[0747]

[0748]

[0749]

[0750]

[0751]

[0752]

[0753]

[0754]

[0755]

[0756]

ZIHSd 10-2019-0015492

' NR (400 MHz, DMSO-ds): Sppm— 1.84 -1.9 (m, 2 H), 2.38 -2.54 (m, 2 H), 3.23 - 3.35 (m, 3 H), 3.46

-3.6 (m, 2H), 3.62 (s, 3 H), 3.92 (t, J =5.6 Hz, 2 H), 6.91 (d, J = 8.8 Hz, 2 H), 7.29 (d, J = 8.8
Hz, 2H).

A

~(3~-(4-ZF22H A T2 H)-5-F &

UEF (0.63 g, 16.68 mmol)S ZFX #H7}slar, o
wukskgltl.  Whgo] gkE® 3 wke FHES oE 2

& AMatar, og olAlHo|E (2X100 nl) & FEsla, 3t 77 =
A

B3, T NaS0, Aol A AxA7]ar, o] star, A ol A7)

o o 1
o O
Q
2,
R
n
B
o
O{H‘. >—A
B

2odlo O 12 X

=,

LC-NS: 284.1 [M+I]'.

' NIR (400 MHz, DMSO-ds): & ppm -1.83 -1.89 (m, 2 H), 1.95 - 2.01(m, 1 H), 2.24 - 2.4 (m, 2 H), 3.09

-3.41 (m, 6 H), 3.92 (t, J =6Hz, 2H), 4.72 (t, J =5.2 Hz, 1H), 6.92 (d, J = 8.8 Hz, 2H), 7.29 (d,
J=9.2Hz, 2 H).

5: DCM (20 mL) = 1-(3-(4-FE2E2¥|=A)Z2H)-4-(3| = .61 g, 2.15 mmol)2]
golof] | Egjogolwl (0.45 mL, 3.23 mmol)ol o]o]A] | , 2.58 mmol)ES A
. s =2FEE 1 2ol Al 16A17F &<t nykslar ‘1}%01 gnd & 0s TFES WS 30 mLE 8
al Nastq /E}oﬂ /‘1 Zﬂ_i

=]
= AeS 75 DA omd A= glo] F

rﬂ _1
H-l

e

ll

u

k)

°

[

>
N~
?1 o

m>~

LC-MS: 362 [MH] .
A 60 MeOH & (1-(3-(4-EF22HEA)Z2W)-5-247 28 d-3-A)vd HeszdoelE (0.7 g, 2.13
mol)e] &He] wELSA kR ol (10 mL)E AL H7bstam, WS EIES 65CoA QSE Zdo|HA
16A17F B9k 71gsldnt. dkSo] ekgd $, wkg IIES WF o FHFAA X HAES F5I}, = A
AES F5 DAl ot FAlx= glo] AME3FIT.
TE0.77 g (2 EA).
+
LC-MS: 283.1 [M+H]
A 70 DCM (10 mL) = 4-(olr)x=wE)-1-(3-4-ZFE2R2HASAD TR )92 d-2-2 (0.3 g, 1.06 mmol, 1.0
Gek)o]l wEk fole) EgdE o}l (0.44 ml, 3.18 mmol, 3.0 BE) ¥ 2-(4-FZZF =AM EA (0.12
g, 1.06 mmol, 1.0 B & A7tk HTHo=, TP (dE ofMEICE F
L5%%E%ﬂﬂﬂ“4 ojoj e, WS FFES AL (29T)olA 16A17F Bk wHEsII Y. whgo] mE
S & (20 mLb)E FA3kaL, DM (2x50 mL) o2 FEakal, 3 77 55 75 SAUEF ol
A AxA7IAL, AdFstar, 7@t st FHAIA 2 YAPAES S5, 2 AAES AT A 29 a2EvE
3

a#)ge] o8 DM & 4% MeOHE A1-8-3F

LC-NS (ES) m/z: 451.3 [M+H]'.

' NMR (400 MHz, DMSO-ds): & ppm— 1.96 - 2.02 (m, 2 H), 2.11 - 2.16 (m, 1 H), 2.48 - 2.55 (m, 1 H),

2.59 - 2.66 (m, 1 H), 3.13 - 3.17 (m, 1 H), 3.28 - 3.35 (m, 1 H), 3.42 - 3.53 (m, 4 H), 3.94 (t, J =
5.6 Hz, 2 H), 4.45 (s, 2 H), 6.65 (bs, 1 H), 6.79 -6.85 (m, 4 H), 7.21 (d, J = 8.8 Hz, 2 H), 7.27 (d,
J=88Hz, 2H).
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[0757]

[0758]
[0759]

[0760]

[0761]
[0762]

ZIHSd 10-2019-0015492

% 11
LCMS
2z m/z | "H-NMR (400 MHz, DMSO-d5)
Cmpd #
P 33 [M+H]*
Cl
OQ 2-(4- 1.96 - 2.02 (m, 2 H), 2.11 - 2.16
oae 22 295 2])-N- (m, 1 H), 2.48 - 2.55 (m, 1 H),
81 /M (1-(3-(4- 2.59-2.66 (m, 1H), 3.13-3.17
él Seuwd=qTe | 4214 | (M 1H),328-335(m, 1H),
[ e )5 3.42-3.53(m, 4 H),3.94 (t, J=
i PRS- 5.6 Hz, 2 H), 4.45 (s, 2 H), 6.65
[ (bs, 1H), 6.79 - 6.85 (m, 4 H),
)y E)opA o}
7.21(d, J=8.8Hz 2 H), 7.27
o = (d J=88Hz 2 H).
Al 82

4-(4-F 225 A])-2-((1R,59)-6-(2-(4-F 22| FA] ) o} M| E o] 1 )-3-o} A H| A S 2 [3.1.0] F2F-3- ) F-hit

R dtole

T

UVITY”

OH (e}

(o} (o]
oy °\/\)I\o/\ —_— °\/ﬁ)l\o/\
—»

@A 1 c|/©/ @A 2 CI,©/ Br

Cl

H cl
o' , :
(o) H H
Wyd's ]
N o, I
@A 3 > \/I "
O 0/\

o 'OH 82
A 10 NN-tHEEEolu= (100 L) = 4-F 225 = (10 g, 77.784 mmol, 1 FF) o] fdo] T4 eabz
H (21.5 g, 116.6 mmol, 2 B%) % o8 4-B 2R FE-o]E (16.7 mL, 116.677 mmol, 1.5 BH)Z H 713}
Aok, WS EFMES 140CE 7FE3dtar, 4A3F Fob wwkekdh. whgo] A3S TLCO| <3 EUYEIH3SIT.

o] u¥ ¥, W EFES 20CE WAHEF i, AAE AHstar, old opAHOlE (700 mL)®E AlH

(2 x 200 mL), A5 &H (100 nL) o= MHSAL, T SR EF oA dxRA7
, A e EHEAA 2 ALES FEINT. 2 AAES A A 2 A2eEIId 93
24 ik F 10% oY ofHEolES AMESte] AASIY ¥ 4-(4-FEZHHA])FEF=O]E (17.0

g, 8% FE)E WY IARA FEH
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[0763]

[0764]

[0765]

[0766]

[0767]

[0768]

[0769]

[0770]

[0771]

[0772]

SIHS31 10-2019-0015492

LOMS (ES) m/z = 243.1 [M+H]'.

'H NIR (400 MHz, CDCl3): & ppm 1.25 (t, J =7.2 Hz, 3 H), 2.06 - 2.12 (m, 2 H), 2.49 (t, J = 7.6 Hz, 2

0, 3.97 (t, J =6.0Hz, 2H), 4.11 - 4.17 (m, 2 H), 6.80 (d, J = 8.8 Hz, 2 H), 7.21 (d, J
H.

8.8 Hz, 2

G 20 A% HEHS|ZE2FT (30 nl) F dE 4-(4-F 22 EA)REoolE (2.0 g, 8.240 mmol, 1.0 &
o] 8o FE rjolAZZHolu|r L-oH (THF/ﬁ“EP/Oﬂ‘%WIXi = 2.0M (6.2 nL, 12.36 mmol, 1.5 BH)S

-78ColA A3 sk, whg t;; S -78CHA W ThE 1AIZF HoF wnkelgltl.  1A17F 3 AF g
ES =g F e (30 nL) F AR EVSEA (4.0 g, 12.36 mnol, 1.5 @) &AS -78CoA Hrletx, &3
B8 M3 27CE eEESE 3 o 17F St wikekelth,  EES dskdRie 23 89 (100
mL) o2 AR, odE olAHo]E (3 x 100 nL) & FE3Ft. &3 F718E F5 U EF JOM Az
A71a, q#sta, 7 el $FAA £ AAES F5IUY. = BAAES HEs A 29 A2vELYY
o o3& gzlMozAl il F= 10% A8 olAHEE ALl A dE 2-BRR-4-(4-FZ2H=A])E
Elrzoo]E (0.45 g, 17% &)5 F4 AAZA F53130).

' NMR (400 MHz, CDCls): & ppm 1.30 (t, J = 7.2 Hz, 3 H), 2.36 - 2.43 (m, 1 H), 2.52 - 2.59 (m, 1 H),

4.06 - 4.10 (m, 2 H), 4.22 - 4.27 (m, 2 H), 4.52 - 4.55 (m, 1 H), 6.81 (d, J = 8.8 Hz, 2 H), 7.23 (d,
J=88Hz, 2H.

N-TIWd ZEotu= (2 ml) F N-((IR,59)-3-oFABIAI Z 2 [3.1.0] A4t-6-U)-2-(4-SF 22T 5 A] ) o}
sl ERetol= (0.2 g, 0.659 mmol, 1 B%F)9] &do od 2-HER-4-(4-EZ 27 5A])FE =
E (0.42 g, 1.319 mmol, 2 B%) 2L Ezgod o}vl (0.28 mL, 1.979 mmol, 3.0 ¥&)<S A7, A
THES 27CAA 16412 FF wdkeeleh. Wk &g TLCo| ofs BEYE Rt whgo] guH
WS THEES B (50 nL)E AAsa, o ofAHE (3 x 30 mL)E FE8. &I F1RE E (30
mL), A5 &9 (20 nb)o2 MAH3}aL, FF FAUEF oA dx:A7|a, qsta, 74 st sH5AA
ARES F53150H, o& Azt 4 74 ARvEI ] o8 ggRorx ik F 60% old ofAlH o]
EZ AMg3Ee] AAEe] od 4-(4-FZ2H 3A])-2-((1R,5S)-6-(2-(4-F 2 Z 5| 25A] ) o} 4] Eo}1] 12 )-3-0} &} H] A]
Z2[3.1.01F4-3-A) FE o o] E (0.16 g, 47% &) A2 1AZA F533.

2 =
it o (m X
o
EOJ
1 =

:{0{‘ oX,
W MW
Nog

O

LCMS (ES) m/z = 507.1 [M+H]'.

' NMR (400 MHz, CDCls): & ppm 1.25 (t, J = 7.2 Hz, 5 H), 2.00 - 2.09 (m, 1 H), 2.13 - 2.20 (m, 1 H),

2.85 - 2.96 (m, 3 H), 3.07 (t, J = 8.4 Hz, 2 H), 3.56-3.59 (m, 1 H), 3.91 - 3.97 (m, 2 H), 3.97 -
4.18 (m, 2 H), 4.41 (s, 2 H), 6.44 (bs, 1 H), 6.78 - 6.83 (m, 4 H), 7.21 (d, J = 8.8 Hz, 2 H), 7.26
(d, J=8.81Hz, 2 1.

S 4 HEZGS=2FS (5ul) 2 & (2 ml)9 E¢E
2RI 5A]) obA Eofu] & )-3-o} A H| A Z & [3.1.0] #4F-3-2 0.256 mmol, 1 ©=F)o &o
o FatslelE 153E (0.1 g, 2.562 mmol, 10 B=)< H7}st 50CE 7Fdstal 16417 st
akekleh. W] RAS TLCAl sl RUEEEIGIT.  Whgo] ¢ FeES W (10 mL) & 343
L, 0ColA 1.5 M 4ks AR&3ke] pH ~ 2 WA 302 k4 ﬁwﬁﬂ}. #*é =5 olE oM HIE (3 x 50 m
L F2319th. g8 97 22 & (30 mL), 95 29 (30 nl) FAGEF AoA Ax
EAA = AYES F5IY. = *ﬂ*ég% S22 es AMSgro =z A
-2-((1R, 55) 6-(2- (4—ﬂiiﬂ1iﬁ1)wﬂ‘f°}ﬂh) 3-olAH AT ER[3.1.0] -3~
H

Z Y 4-(4-FZ2H=A])-2-((1R,55)-6-(2-(4-F
) o

10
-
ol
K
—d
4>

]
f

—

Al71a, oj@star, 7St sh
AAR3lelo] 4-(4-FE2H A
) H-ErAE (0.075 g, 62%

Mo

LCMS (ES) m/z = 479.0 [M+H]'.

H NMR (400 MHz, DMSO-d¢): & ppm 1.52 - 1.54 (m, 2 H), 1.92 - 1.96 (m, 1 H), 2.00 - 2.05 (m, 1 H),
2.76 (s, 2 H), 2.85-2.93 (m, 3 H), 3.38 -3.42 (m, 1 H), 3.94 - 3.95 (m, 2 H), 4.40 (s, 2 H), 6.91 -
6.94 (m, 4 H), 7.27 - 7.32 (m, 4 H), 8.05 (d, J = 3.2 Hz, 1 H). e MR (100 MHz, DMSO-dg): & ppm
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[0773]

[0774]

[0775]

[0776]
[0777]

[0778]

[0779]

[0780]

[0781]

[0782]

[0783]

[0784]

SIS 10-2019-0015492

22.88 - 23.05, 29.95, 30.28, 47.61, 52.18, 59.07, 65.46, 67.62, 116.70, 116.95,
129.63, 129.67, 157.11, 157.82, 168.47, 173.35.
3% 12
LCMS
Cmpd 7z m/z 'H-NMR (400 MHz, DMSO-d;)
# 33 [M+H]"
Cl
@ 4-(4- 1.52-1.54 (m, 2 H), 1.92-1.96
0
L 22| 5A])-2- (m, 1 H),2.00-2.05(m, 1 H),
HNT O
i A ((1R,5S)-6-(2-(4- 2.76(s,2H),2.85-2.93(m, 3
82 479
N

p
<

SR 2T 35 A])okA|
Eo}n k)-3-
OFAH| Al Z 2[3.1.0
13 2F-3-<) gkt

it

H), 3.38 - 3.42 (m, 1 H), 3.94 -
3.95 (M, 2 H), 4.40 (s, 2 H),
6.91-6.94 (m, 4 H), 7.27 - 7.32
(m, 4 H), 8.05 (d, J= 3.2 Hz, 1
H).

71 #3

o]4AA - 1 (AR Ak 13.008%)

VOVO—’

ZAIm] A

2-(4- 222 AN N-((1-(2-((6-ZF 22T 2 d-3-%)

g

ehAm Al shekE

olm= (0.320 g, 0.729 mmol)E 3}7] HPLC

2aa9r.

ZE 7]

o] % AF: MIBE:MeOH, 0.1% DEA 3-8

% 1.0 mL/&.

13.008%-)| A 9] uﬂﬂ L2 o|HAA - 124 gsta, 15.1508 049 183k
A Sholl FHAIA 0.102 g9
e 91.18%) 5 WA mA 2 A

st

A =

SRR ER

2 Ao 83: ATF4 A3

m
o !

=

ogEA -2 (NE =

= HUE
=

- 19 A%, eet
ol A A2l 712 HPLCEHE =5

(85:15)

95.59%,

71ak A4

o
=31=

Vgt ksl el

Cl

‘D
Q"}OVHWJ@V C‘

o] 4 AA - 2 (AlF A7k 15.150%)

22 (Chiralpak) 1A (250mmx4.6mmx5 11m)

ST

o dAA - 1 E&A
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124.65,

LA oA ) 9 E 2 d-3-9) v | ) oA Eofm| = 9]

20.235% 0] Ao B B4E (0.14%) wjE-o] AALE A ekekth. 1y
olFAA - 29 AL EAFA &),

71

125.27,

A

2-(4-F R ZA A N-((1-(2-((6-F Z 2] 2 ¥-3-2) S A op A ©) 9] B 2] 9-3-2) v &) o} A £
Aol A% AAG GAG I3 2%e] AgAbol g LA

|YZ o|AAA - 284 TF
ol dAA - 1 (F|F £% 99.86%) L 0.112 g9
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[0785]

[0786]

[0787]

[0788]

[0789]

[0790]

[0791]

[0792]
[0793]

[0794]

[0795]

ZIHSd 10-2019-0015492

ATF4 2]¥ 8 AAL ATF4 @& e gA7I27 fFEd A

[>

Edxe] adns 54T °

z | &= 92
A8, OV Z2EE ] Ao} doll, ATF4] 5'-UIRel §¢% =5 (NanoLuc)® ?/\hﬂa}ﬂ s ke
Fan=R SH-SY5Y AEE FARAANozN A NEFE AT, ATF4 5'-UIRS 2 2E {4}
o Al 2EdA-oEY WeE 24 2709 oF 2Y ZUde R BATIEC i w2 vk
LAY Bl ofe o] Ame] oA yZste] YEH FHES s Ldse FES 9 2 Hgs)
ATk FEFSHAL, SH—SY5Y—ATF4—‘%+ A A BAZFENS 14-18413F E¢t AR A s AR shghee] =4

Ee 2A se] e maE APed.

90% DMEM F12 (RIH]E=Al # 11320-033), 10% 4 Ele} @A (= # 10438-026), SmM =FEpH 2 (A= #
35050-061), 5mM HEPES (= # 15630-080), % 0.5mg/ml AUIEIAl (= # 10131-027) 0.2 o] Fojxl A% uj
Aol NEE SAANAT. AERZREH ZE aXE AASIL, ZHUolyE AEXE EAVoE 4% AFE Al
Aoz AAS 9d AEE Axstal, 109 ETE daZex £ (QIHEZA12604-021) 2 90% FAa-F
S AE ey @A B ulolx (A 13150-016) & TAE &N HIpstowM aRAZt. 90% - Eﬂ
= 3 DMEM F12 (QIWIERA, 11039), 10% 2 Ejo} &3 (= # 10438-026), 5mM FFEA (=
35050-061), 5mM HEPES (3= # 15630-080), 2 0.5mg/ml AWEA (= # 10131-027)°0.2 49 HA HHX]
2 Aoz EUNS u@AAAY. dAEE AEES 300glA 57 B 23 geA 7)o, A s AA
stal, M IS A9 o] FAgE whEEdk m#] (30-37TC) Foll (1le67] AE/ml)2 HEAH .

Zh Aol 100% DMSO % 3= ¥ 250 nLE FH7Fstar, o]ojx] 15-20k | AlE/DS AEatr] 98] 20 U}O]ELE
e/ Mx dgdEs Eugoay A EYolEE AT, AXEFE 37TAA 1A F<t Aol Ast
Ark. olojA], 1.5uM EE 1 uMe] EA7127 5ul (HF 5 200-300n)E A|Z 7F Ao %iﬂohil:}.
AEZE Ffele 24 ZHoES 37CoAA 14-18A17F H<F elfuo] A atqith.

ATF4 F-Fzol ofa] b FAlH AL 54& shr]e 2ol %Xéé}iil’%. -2 2 (Nano-Glo) AleF (V-2
2@ FAAHA A4 712, Z27HPromega), N113, Ux=-22® FAHAA] HAA 4FA, Z=2d7F, N112
(Ur-22@ FAHSA 34 Alage] dF, N1150)9) #H =5 *‘iol A shar, 714 B dSAE A=

Aol ARl whet Eden. AE Fedoles deoz ARG, HololARelEl/ U] LT e
2 Aoke W4 ol Bulsta, A2 systel WgRS WYL, BelolEE Bgow BRI, Zeol
B2 A 1A B Aol E F, A (Envision EolE B Aelx] WS AHAAT

Al 84 - A& 2EE

Eoage Folay] 918 AT Fo e mE 42 Az A 2 A2 a7 ¥ 20 AAE vge] JEo
2 FAFoRA Az

3% 13

A l-ir i

2-(4-Z = 2 7 5 A))-N-((1-(2-(4- 7 mg

2 5 5 925 ol A €) 9] 2] W3-y )y of A E o] 1=
EREREELE

gE 53 mg
A 16 mg
2o} 2 Al ) 5 4 mg

AAld 85 - FAMES AT 24 E

2 dgs T3] $3 FAMSS FHle B o5 10 599 22 2EF FolA 1.7 $39Y 2-(4-F2=2
HAD-N-((1- (2—(4—%iiﬁﬂ%/\])ﬂ]‘é)ﬂ%ﬂ"d%—%)Uﬂ‘é)o]'/‘ﬂEo]-U]E (/‘a'/\] o 29 FIE)E WWEOZH
=z

Ao 86 HA %=
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[0796]

[0797]

[0798]
[0799]
[0800]

[0801]

[0802]

[0803]

[0804]

[0805]

[0806]

[0807]

[0808]

[0809]
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AR, FADE 253 L 7] E 3] AAE sk R ATFA AR oA HFES 106 ATk Fo} A
N SR T AURAAL. G8 ARE Amedam, AZAAE, AE, A L AdeEi) £

x 14
A %%
2-(4-F 22 35 A))-N-((1-(2-(4-F = =290 =5 A]) ol ')-5- 12 mg
<2y Eed-3-d)rE) oA Eopr] = (Ao 39
3Hehe)
gabz g 2975k 30 mg
TR 4mg
Ae 2mg
& 1mg
2H o= AL 0.5 mg
ety sy

e e 7] AN ATF4 Wl ok 4ol i) A e
AN 2, 3, 4, 8, 14, 15, 22, 23, 27, 28, 32, 35, 37, 38, 40, 43, 44, 45, 47, 48, 51, 52, 55, 57, 59,

61, 62, 68, 69, 72, 73, 74, 76, 77, 78, 79, 80, @ 829] FHIEL AutH oz A7) ATF4 AE 7|¥F A
whel AlEEdar, d#Ho] 23] ojate]l Ad A oA < 100 nMe] Hit ATF4 HE A E4 (1C)E YHeErAT.

Ao 1, 9, 16, 18, 21, 24, 25, 29, 30, 31, 33, 34, 36, 39, 41, 42, 46, 49, 50, 53, 54, 56, 58, 60,
63, 64, 65, 66, 67, 70, 71, 75, % 81°] SHFES WO R AV ATF4 AE 7|WF Al whe} AF=AL
dede] 28] ole] Agl A 101 A 1,000 nMe] FBit ATF4 A= oA &4 (100 = HERHAT

A 6, 7, 10, 11, 12, 13, 17, 19, 20 2 269 SItES Wby o= A7) ATF4 A2 7|9k HA e we} A
dular, dwe] 23] ool A9 Aol 1,001 WA 10,000nMe] Ht ATF4 F 2 oAl 24 (1C;) S Wb
At

Ao 259 SES dutdoR V] ATF4 Al 7|9k HAd wel AlFE o, dAe 23] o] A3 A3
o A 480.77nMe] B ATF4 AE A DA (1C5)<S YeRUISTH.

K

AAd 309 3HgEe duryg o A7) ATF4 AE 714k AA wel A dEgla, Aol 23] o]ie] A3 A3
o Al 252.4nM¢] HiF ATF4 Z2 oA DA (1Cx) S YERASIE.
AAd 379 3gEe durgog A7) ATF4 AE 714 AA ] wel A dEgla, Aol 23] o]ie] A3 A3y
ol A 69.5nM] Ho ATF4 A2 A @4 (IC;)S YERATE.
2N 419] FES At o7 Ab] ATF4 AE 7|9k AR wet AJdEda, o] 23] o]ate] A3 23y
oA 772.2nM9] 4t ATF4 AR oA B4 (1C5)S YERAATE.
AN e 489 &R AukA o T Av] ATF4 AE 7|4k #Ad wet AlEEQa, dde] 23] o]ite] Ad A
ol A 17 nMe] < ATF4 A2 A &4 (1C) S WERAT.

de] 23] o)ite] HE A

AAld 549 seHE-S dubd oz 7] ATF4 ME 719F HAe) wel A, o
o4 309.3 nM¢] W ATF4 A= A DA (1C5)<S Yehuglth.
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rlo

gurr oz A7) ATF4 AEZ 719 AA wel A e,

oAl 19 nMe] Ho ATF4 A= A &4 (1Cs)& HERNATE.

A 649] SIRHES ARbA o R 7] ATF4 A2 7I8F AA o] wep Ad AL,
2]

oA 127 nMe] i+ ATF4 7

AAe) 68e) BgHEe Qs
oAl 14.3 nMe] H ATF4 7

Al 719 SRS

f

A B4 (1C5)& HERNSITE.

O 7] ATF4 M 7]k 7ol wet AP Slar,
= o_'qxﬂ 2 (IC:’,O)% L}E}‘lﬂ(}j\q

AntH oz AF7] ATF4 Al 7]9E Al wheh A= 9lar,

[
ol A 136.5 nMe] B ATF4 A= oA 24 (1C05)S YERISAT.

Aol 779 SpRbE dubA o ® A7) ATF4 M 7INF Al whep Al EQlaL,

oA 65 nMe] H ATF4 A= A

e

-
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