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AFPogHE st 4 gJon ojuf INF-a % IL-19] 98] %%+ NF-kB % MAPKY] &A43le = n5%F

_|
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(oral cancer), Z7]A M2} (basal cell carcinoma), 4% (ovarian cancer), &% (brain tumor), T3¢
(gallbladder carcinoma), W%%(biliary tract cancer), F74%%(head and neck cancer), tha
(colorectal cancer), W3&%(vesical carcinoma), Ad%(tongue cancer), 2%=$%(esophageal cancer), 2171l
F(glioma), Al7Zno}E(glioblastoma), A% (renal cancer), <A SMMF(malignant melanoma), Y&

(gastric cancer), W% (breast cancer), % (sarcoma), 5% (pharynx carcinoma), Ab& <% (uterine
cancer), Arg7AF-<A(cervical cancer), ¥4 (prostate cancer), AFY(rectal cancer), HFL
(pancreatic cancer), W% (lung cancer), H+i= 3H-9(skin cancer)S & 4 AL}, old A|gz] ] ¢ror
718 1€y T £33

dl, W owge 44w okt RS EI: oRb AT ATe
47 SR AAL FEAE ol ) REA 0w HE s WA, AF FA wA, wRA 2
DYa Sol Arhslol B Yol whe AL = Ut

B ool ofshn AT A, BA, A, BAA, A EE UA FO BE 4T Fol Yo mi 4}
A SO 2EW, AUy EE 5 Folsh g wAT Fol FUY & Qovl, mAAsIE 4T Fol Y
+ qr,

w oo ot AA ASE 5 gl wIARE duA, AFA, SA, BaAnEA, FoA, F3A, F
A, FHA, A, ASYAA, A, A, FAA, BFA Fol W & gout ol AR
gtk o BW RIARA FES, drEgs faRs WE, £, 48R0, Fetoldl, At
wa, sdokdl, 28, vl sdelidd, vhnld dRvE A9, ww, Ay, Ewplue
RGN, AF GUAY, MYAFROs, 2F ARNRAGZO S, o}, B, dug, Fedgdz
9%, FUUYNBAE, HIER, ATE, odA s, D7) QA2 v F Sol AHER F 9l

w oyl oksby AAZL AT ol FulQl S, AHEHE BA ozt ABRes, TAHE, STEAR,
YEO s, faRs, YrERZ QA ZHclEi, 2HclE vk, Aokl 44, A, ©a
G glont, ofe ARHAL gtk

3 o
offl FoA S AnENE F3AA & Ak
47 o wE FFE AR AT G AR dmt AE As A9 A (lRE, AT, Bz
Az, aehly, FUEY, b, Rewses,  duEd,  @ARdRs,  dEEd,
R, hEvty, EeaRRY, WU, ASAY, SuF, el 2 S ERY 5, f4

v fr 2 o2

o o2 fo oax pR E
N

1
A (HE A, NA2E D wBeaE F), dASA (A 2TeE, Ao Fr L avjvtelE, Tz}
2 ARAE ), GouA(ARES MOl 2 5FU B), A9 FUA(AEwmrlol A, FEebAtold, B

), 3
plolal B owhelEwte]dl-C 5), ExofolamEbAl ofAlA (o] wmHZt, EXHIE B HYEA|E 5), WY
)
|

=

AIEFZ R JAEAE 5) R F-Z2ZA(FEAE 2 E25A91 5) ALY =2d & 7 o, o
A gom, o FolAM Ade® 17] o] ofAlZp ¥ drgel ofshH AAel 59 AASE AL T W

fs

& A & otk @A, B ougel okehd AL oF S fEAReRd FA TR & AT

2 fo

B ougel W sghEe] QAlel U Felgwe dwdon BRI 10 kel AADAE AFow @ W 1
mg/2 WA 1,000 mg/e] WAL Aol MgA s, ¥ oyl e HEEe 19 15 U FIZ LY FIG
S vk A7) Folgwe Bl AggE, vol, BRA U Ed, FolgH % A8 o we debd &
glom, oo el B uHe WFE A7) AN Fol gl FasAE ehi=vh,
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47 88k B I EEREH @RINSS 5 )
EAFFRY (Boc), FFHEMALA(CBz) YU 4 Ut} gRIHNLS 9

2 9%
AEAS Geblgd, HEstol s 2, 1,4-US4 5o gulsh £¢ =t 9

471 3

P4 Bel BB D W D'sh FEw

= , 3
FeFolt}, vz N N-tdEdd, s=sAMEEDoE(H0Bt) 52
a1, ojuj

71 WA 1B 2904 X, Y, Z, Ry, Re, Ry, Ry, Rs B Rei= 2ol Aoje wpob gromy, W1 g o= whghA

AA 4
AA 1: (R)-N-(1-(2-o}9| =¥ g d-4-A) 9 Eg d-3-Y ) o} T Holulo| =9] A Z
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A 1) R)-tert-F& (A-(2-o}v| =32 d-4-)F E2|T1-3-A ) IlulH o] E o] AF=

/CLQ Boc

4-F2 238 d-2-0}71(0.50 g, 3.89 mmol)& Tl ZALo]=(7 ml)oll &A1 TS, (R)-tert-Fd ¥ =4
-3-97}ubH 0] E(0.72 g, 3.89 mmol)E H7F3Fa 110ColA 12A17F Bt mukslgltl. A7) wg gdlo 5
H7belal SREREF/2-ZERE §AN0F FE2EUT. Bolxl §715S MY EFORE AxS § w5309 &

A8} E(0.57 mg, 2.06 mmol; 53% F&)<S F5319r).

'H-NVR (300 MHz, DMSO-d6) & 7.50(d, 1H), 7.17(m, 1H), 5.75(m, 1H), 5.44(d, 1H), 5.32(s, 2H), 4.04(m,
1), 3.31(m, 2H), 3.16(m, 1H), 2.97(m, 1H), 2.07(m, 1H), 1.82(m, 1H), 1.37(s, 9H).

@A 2) (R)-4-(3-otn = Egd-1-A)F 2jd-2-o}719] A=
L
HNT N NQ“‘“NHZ

A DolA =53 (R)-tert-F¥ (1-(2-o}v =32 d-4-A) I E2H-3-A) 7} o] E(2.0 g, 7.18 mmol)E

A AN(20 mDeol &3MAI o, EZESFLEOAEANI0 ml)S %7}—6% oA 2412 Feh
WHFI T, 7] WS 8 HS eZgle] A BE(1.15 g, 6.46 mmol; 90% FH)E 53}

NS [M+H] m/z 178.2

w7 3) R)-N-(1=(2-opn]tedje]el-4-9)) v Felel-3-)op g Hofmpo| = o] A=
SN

9 _2)olM 53 (R)-4-(3-olr]x=d] E2]el-1-d) 2 H-2-0}71(50 mg, 0.28 mmol)<S EHIEZSlo|2HT/&E
(3:1(v/v), 2 mDol €A vhg, Bt JEE(118 mg, 1.40 mmol)S A7Msta 0CE W78, 47
g §oe ofa¥=Y F=Zeho]|=(acryloyl chloride; 25 mg, 0.28 mmol)E H7}3taL, 0TelA 30&7F nwk
STk, A7) WS golo| BS Hrlelal, FREIXE/2-ZRHS(3:1) fNoR FE3UT. Rold H71ES

11

23} A UEF F89 8 AR AFHE R, SRV EFOR Axd 5, Asete wHssit. IAE 4
d AREIYI(FREEIEWEE = T:1(v/v)E ZAASY HH33E (114 mg, 0.49 mmol; 35% F&)& +
53kt

NS : [M+H] m/z 233.1

AAld 20 R)-N-(1-(2,6-To}r =-5-F 2 2H | d-4-L) F S d-3-g)o}THo}rlo| =9 Ax
9A D 5.6-tEFraddud-2 4-t]jo}yl o] Ax

NH,

6-F 223 e-2,4-t]o}R1(0.30 g, 2.08 mmol)S TMEEFol=(2 ml)ol] &

" =(0.28 g, 2.08 mmol)E FH7Fsle] Aol 48A17F ESF wuksldch. ] W

n)E #7bebar E(E 250 ml) 2 53] AFETH. #7158 Sabnladgos iz
Z2A4315E(0.29 g, 2.0 mmol; 96% =&)L F53H3I}.

olx

HAVJ ge, N2z el
ool ol e opAl el o] E(50
§Ne) 1

8
% getel el st

r_£|31_l‘ OlO
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[0197]
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'H-NMR (300 MHz, DMSO-d6) & 6.97(s, 1H), 6.48(s, 2H).

@A 2) R)-tert-%49 (1-(2,6-HolH]| =-5-F 229 2| v|t-4-L) H ZH-3-) 7}ulr o] EQ] A=

C

S

A DolA 53 5,6-tF 22921 d-2,4-1]¢}71(0.10 g, 0.559 mmol)S TH Yol Eolr] =(3 ml)oll &3
Al

71 e, EfEolw(0.16 ml, 1.12 mmol)™ (R)-tert-F8 I =g d-3-L7}u}H 1E(o 114 mg, 0.615
mmol)E H7Fetar, 90°CelA 12417 ok mubegith. A7) whg gag Feow WZE ¥, BS AUlEin
371

W §92 oWobdHolER 38 FEHT Robd §7152 PWUEFoR A% F adstel FEa)
TS—: =

Adazrteady(dstvda: e = 20:1(v/v)Z AA s E43555(0.118 g, 0.40 mmol;

'H-NMR (300 MHz, DMSO-d6) & 7.12(s, 1H), 5.98(s, 2H), 5.60(s, 2H), 3.92(m, 1H), 3.69(m, 2H), 3.55(m,
1H), 3.40(m, 1H), 1.96(m, 1H), 1.74(m, 1H), 1.39(s, 9H).

A 3) (R)-6-(3-otu] =y Ead-1-d)-5-F =2 2y]2|u]d-2 4-t]o}yl o] A|=F

NH,
NTX Cl
| ~
HZN)\N NQ“‘“NHZ
A 2)dlA FEF (R)-tert-F8 (1-(2,6-tlojn| =-5-F 2 29 g nd-4-U) 3 2 d-3-2) 7Hul o] E(1.0 g,
7.18 mmol)E A3t E @ (20 m1>oﬂ LAIZ] T, EYESFOEZOMEAN(I0 nl)S Dﬂé}ﬂ oA 2417
Qb mutelgitt. 7] Wk &S FHete] HA33E(1.15 g, 6.46 mmol; 90% T&)S FE3SIT

'H-NVR (300 MHz, DMSO-d6) & 5.90(s, 2H), 5.52(s, 2H), 4.10(s, 2H), 3.92(m, 1H), 3.71(m, 2H), 3.61(m,
2H), 1.86(m, 2H).

A 4) R)-N-(1-(2,6-t]opu|=-5-F R 2o eju]d-4-%) 3] =gl -3-9 o} A Helmfe] =9 | %

N)\/[m |

| H

N)\N/ NQNWH
o)

GA 3o FE3 (R)-6-(3-olr] =¥ 28 d-1-Y)-5-F 2 23| 2| n]d-2 4-t]o}7l(50 mg, 0.22 mmol)S E|EZ}
SOlZF T/ E (3:1(v/v), 2 mD)ell EaAZ the, B YEF(92 mg, 1.09 mmol)S H7bstu 0C2 W7t
sk, 7] wkg gl olmdRY FEo]=(acryloyl chloride; 20 mg, 0.22 mmol)E F7}slaL, 0TColA
3087 WHSIAT, 47] W gl BL Wrlsu, FREEE/2-TEa (1) §How FEHYUG. mo}
W F1EE EH BASAUER 489 2 g9em ARsa, PGSR Az ¥, gsl
25Tt FAE AY FRvEIYY (FRRISWES = 7:1(v/v)E A 24835 (17 g, 0.06
mmol; 28% +&)<& FE3519t).

NS [M+H] m/z 283.1

AAld 31 R)-N-(1-(6-222-2-((4-(4-"E A -1-) D) otv =) F v D-4-D) F E& D-3-Y) o} T H o}
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spol=e] Az
A D R)-tert=%8 (1-(2,5-tF2wdjud-4-9) 3| Se|dl-3-%) F}ulu]o] Ef Az

cl
Lol
I NN e NH

2,4, 5-E8)Z 22919 (10.0 g, 54.5 Mmol)& oFEYEL(50 ml)ell &aiA7 g, 245 (15.0 g, 109
mmol) ¥ (R)-tert-H2 IS 9-3-L7HHo]E(10.0 g, 53.7 mmol) S =xH o2 A J
ke, A7) BES gl E(500 ml)S H7Iskal Aol A 6AIF FoF mutEik. 4] Wk faS 79t

spoll ol zhela -eolA Azl B4R (16.3g, 48.9 mol; 90% 5E) FE AL,

'H-NMR (300 MHz, DMSO-d6) & 8.00(s, 1H), 4.65(m, 1H), 4.28(m, 1H), 4.10-4.04(m, 1H), 3.94-3.88(m,
2H), 3.74-3.69(m, 1H), 2.23-2.17(m, 1H), 1.96-1.90(m, 1H), 1.45(s, 9H).

9A 2) R)-tert-%8 (A-(-F22-2-(4-U-vEI A3 -1-) ) o}u ) 3 2 rd-4-) 3] E-2|Hd-3-4) 7}
H}Uﬂ o|E9] Az
N/%/[ Boc
! N/ .\“\NH

E]

4-(4-v ] H g} A-1-L)obd = (0.57 g, 3.00 mmol)S 2-F-€H2(10 ml)ol &aAIZ] o}S, EFZFQ ZopAEA
(0.23 ml, 3.00 mmol)3} ©A DelA F53 R)-tert-F€ (1-(2,5-UF229nd-4-A) 9 =S d-3-¢)7}
v o] E(1.00 g, 3.00 mmol)E &R o= H7bebar, 120ColA 2A17F F<F wwkgh & Ao w2 Wzsiqitt,
A7) g g x3 gAY EF £ (100 m1)S H7Fsta 2o 15413 FoF anksitl, A aA)
oq7ela B2 AAste] BEA8EE(1.2 g, 2.46 mmol; 82% &)< 531U},

i

"H-NVR (300 MHz, DMSO-d6) & 7.87(s, 1H), 7.42-7.38(m, 2H), 6.92-6.89(m, 2H), 6.68(bs, 1H), 4.66(m,
M), 4.27(m, 1H), 4.04-3.98(m, 1H), 3.90-3.85(m, 2H), 3.72-3.66(m, 1H), 3.17-3.14(m, 4H), 2.60-2.56(m,
4H), 2.35(s, 3H), 2.18-2.12(m, 1H), 1.92-1.89(m, 1H), 1.45(s, 9H).

@7 3) R)-4-(3-otm v Ee|d-1-9)-5-F = Z-N-(4-(4-m & I H 2pxl-1-) i d) 9] 2 w] e -2-o}nl o] A %

el
|
N7 NN e NH

[N

—z
Y £

aA 2)dA 53 R)-tert-5F2 (1-(5-FZ2-2-((4-(4-v e 7] 7| 2} -
a\a—s—@_)?}u}vﬂ °]E(1.00 g, 2.04 mmol)E 1,4-tJSAH5 ml)ol A
20 mmol)E AH7}slar Ao 1A7F F<oF wwkaldch, 4] vk
g, 19.6 mmol; 96% F&)& FE5& A},
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[0217]

[0218]

[0219]
[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]
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'H-NMR (300 MHz, DMSO-d6) & 7.86(s, 1H), 7.46-7.39(m, 2H), 6.93-6.89(m, 2H), 6.83(bs, 1H), 4.05-
3.96(m, 3H), 3.87(m, 1H), 3.68-3.65(m, 1H), 3.58-3.54(m, 1H), 3.22-3.18(m, 4H), 2.70(m, 4H), 2.43(s,
3H), 2.13-2.10(m, 1H), 1.80-1.72(m, 1H).

TA 4 R-N-(-(5-F=22-2-(4-(4-d g3 A px1-1-D) A ) opv] o) F| g m| H-4- ) 7 2 I-3- ) ek T D o}mp

=9 A%

N

(N
© *T"Q )

9A A FESF (R)-4-(3-010 =3 Z8-1-9)-5-F 2 2-N-(4-(4-v & 3 5| 2} 1 -1-) 5 D) 1 &) v e -2~} 1
(50 mg, 0.13 mmol)S HIEZsIO|ZFI/E (3:1, 2 mD)d &aA7] 1S, A4 YEF(54 mg, 0.64 mmo
DS Hrista 0C2 Wik, A7) vbg £ olmdzd F=2go]=(acryloyl chloride; 10.5 ul, 0.13
mol)Z H7E I, 0CoA 3087 wakadd, Ay uke oo BS Hrlsla, FRRIEE/2-T2RL(3:1)
fNoz FEH3Y. Hopxl %71%% 23 AU ERF F£E9 2 dFR AHsa, S EFoR Hx
g, Agstel w58t AE évd ZoEO (SRR EE S = 7:1(v/v)E GAste] 52435}
=(22 mg, 0.05 mmol; 38% &)= 5

[}

¢

NS [M+H] m/z 442.2

'H-NVR (300 MHz, DMSO-d6) & 9.00(bs, 1H), 8.39(d, 1H), 7.89(s, 1H), 7.52(d, 2H), 6.83(d, 2H), 6.22-
6.16(m, 1H), 6.12-6.06(m, 1H), 5.61-5.57(m, 1H), 4.36(m, 1H), 3.94-3.91(m, 1H), 3.84-3.79(m, 2H),
3.66-3.62(m, 1H), 3.03-2.99(m, 4H), 2.43-2.40(m, 4H), 2.19(s, 3H), 2.11-2.07(m, 1H), 1.90(m, 1H).

AAld 40 R)-N-(1-(5-F22-2-(Alo|E2 22 Yo}r| o) H g H|d-4-4) 9 E d-3-L) o} Hojulo]| =] A=z
AAd 39 ©@A 2)oll A 4-(4-vEFFHgZ-1-d)opd A el Ao]F2 X2 Holnl e o] &3l S A5,
A 39 AL wiEEe] EAEEE(15 mg, 0.05 mmol; 45% F&)S FE3FT).

NS : [M+H] m/z 308.1

AAe] 50 (R)-N-(1-(5-E22-2-((4-HEAle| E2F ) o}r| o) 3l 2] v d-4-U ) F 2 d-3- ) o} AL H o} o] =9
Az
Al 39 &A 2)elA 4-(4-mlE I FHR-1-L)obd ™ didlel 4-wdALe] S 2L =
Aleistar, AAlel 3¢ AS wHEste] HA 5= (10 mg, 0.03 mmol; 30% &)< TS5,

NS ¢ [MHH] m/z 364.2

HAle 6: N-((R)-1-(5-FRZ-2-(((1R,4R)-4-3}o| EE A ALe| E R 3 ) olv] ) B v d-4-L) H & I-3-Y) o}
FYojuto]=9] Az

AAd 39 @A 2)olAM 4-(4-vEF A A-1-L)otd# thAel trans-4-olv]iAlo] FREAMNESE 0835}
AL sta, AAd 3¢ HAE wEEe] A 3EE(12 mg, 0.03 mmol; 33% F&)S FE5IT).

rr

2

tio

NS [M+H] m/z 366.2

AAd 7 (R)-N-(1-(5-F22-2-((4-(HHEotr| ;=) Ato| F2 ) ofu| &) 3 2w D -4-U) ¥ E D-3-U ) o} 2 E
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[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

ZIHHEdl 10-2016-0002318

ohutol=e] Az

AN 39 @Al 2)0lA 4-(4- ﬂﬂ%J] lr’/‘rX ofd &l tjzlell N,N-t]H[EA}o]

A-1-4) =29
A& Alstal, AAld 39 A wHESle] 54 5eE (15 mg, 0.04 mmol; 40% <=&)

o}ul

1,4-¢]
S5 et

rulo
rle

o83}

Ak
KeR
=

NS : [M+H] m/z 393.2

AAle] 8 (R)-N-(1-(2-((4-(4-mE 9 | 2 -1-L) ¥ E) o}r) 1) 9 2] v D -4-U ) ] 2| I -3- ) of L H o} o] = 9
Az

AAld 3o @A DellA 2,4,5-Ed|S 223 ud il 2,4-tF 22y
Alel 39] Bgg wkRske]l 52 83HE(19 mg, 0.05 mmol; 50% TE)& *%G}M

MS : [M+H] m/z 408.2

AR 9 RN-(1-(5-FF2 2-2-((4-(4- DA 2 2-1-2) D) of 7 22) 7 2 7 B-4-2) 9 B 2] B-3-2) o} 2
shupol =9 Az

AN 39 @A 1ol 2,4,5-EZFEEHEHY il 2 4-t|FEE-5-ZF 07
AQ)star, AAd 39 BAL whEsle] ZASFE(17 mg, 0.04 mmol; 40% &)L FE39T).

NS : [M+H] m/z 426.2

AR 100 R)N-(1-(5-E2B-2-((4-(4- D A 2h2-1-Q) o) o7 =) 7 2] 7] 9-4-2) 9 £ 2] ©-3-2) o} 2
shupol =9 Az

Al 39 @A DelA 2,4, 5-EEz29rd il 5-Hew-2 4-tEzzderd

Al 7
Jatar, AAld 39 A4S whEEte] 22 389E(16 mg, 0.03 muol; 35% T&)S 535U,

N

mlo
rir
tio

o] 8-} Al

Jlﬂ

NS [MHH] m/z 486.2

AAd 11 R)-N-(1-(5-1E-2-((4-4-mlE A H A A-1-g)H D)ol =) F v D -4-U)H Eg]d-3-Y)o}a Ho}
"lo]| =98] Az

AAld 39 GA DA 2,4,5-EZE 229 d gl 2,4-tF22-5-Ed I gudS o] &t S A<
shar, AAje] 39 AAE WHEEle] EX89E(10 mg, 0.02 mmol; 25% &) F53FAUT.

NS ¢ [MHH] m/z 422.3

A 12t ®N-(1-(5-A1o] B2 Z 2 B-2-((4- (4~ DS 2 2-1-Q) 31 D) o} )31 2] D-4-2) 3] 2 D-3-9)
stagelate|=e] Az
AAle] 39 ©@A DellA 2,4,5

~EgiEzayguy gl 2,4-tER2Z2-5-Alo]E 22 A3 u|udS o] &3l
%%1ﬂaﬁ A 39| BAE W =

23 3E(9 mg, 0.02 mmol; 25% 4~&)S 4S5},

NS [M+H] m/z 448.3

AN 18 ®)-N-(1-(2-((4-(- DA% A-1-Q) 3 D)o} )-6-(E) EF 0. 2o D) T 2] ©-4-2) 7 2l W~
3-Q)ckagelrtol=g A=

Al 39] @A DollA 2,4,5-EdEFZ229dud giild 2 4-1F22-5-(EgZFozme)dgud s o] &



[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

SIS31 10-2016-0002318

e

]_

i
o

AlelstaL, AAle 39 S wHESte] HA5HE (7 mg, 0.01 mol; 15% F&)& F5383l.

o

NS [M+H] m/z 476.2

AN 14 ()N-(-(5-F22-2-((4-(4- D A 2-1-2) 3 9) ool ) 3 2] ©-4-2) 9§ ©-3-2) o} 2o}
spel=e] Az

A 39 @A Dol (R)-tert-F8 FEEd-3-A7utuo]E thilel] (S)-tert-F-4 I Eed-3-L 7}
EE ol AS A9fsta, HAld 39 HAHE wHEste] 5433 (12 mg, 0.03 mmol; 30% T&)& F53

NS DM m/z 442.2

AAld 15: N-(1-(5-FZ=-2-((4-(4-mE o H&FH-1-4)#H D) o} =) 1) 2 d-4-Y ) o} A E] H-3- ) of 2 H o} w} o]
=9 Ax
A 39 &4 DA (R)-tert-54 2 d-3-L7uldo]E thaldl] tert-F8 o}AEHd-3-LF}ulu]o] E

Slgere AS ASIHn, AN 30 AHBE LA FANFEAS ng, 0.00 mol; 406 F8)E F5AA.

NS : [M+H] m/z 428.2

AAe 160 R)-N-(1-(5-E22-2-((4-(4-"E I e -1-2) s d) ot =) 9 g P-4-2) 9 g D-3-L) o} Ao}
vlo]=9] Az

AAle 3] @A DellA (R)-tert-%8 3 Fe|d-3-A7utro]E diilell (R)-tert—F42 33| 2]d-3-A7pu}wo]
EE o]&st= AS A9star, A 39 AL wHEste] 4 8gH=(10 mg, 0.02 mmol; 25% F&)E& 58}

NS ¢ [M+H] m/z 456.2

AAd 17 N-(1-(5-F22-2-((4-(4-M g9 A 2-1-L) 3 d) o} =) 9] 2| 9 -4-Q ) 9] ] 2 P-4~ ) o} A F o} m} o]
o] Ax

AAld 3o A DellM (R)-tert-%8 I E2d-3-L7utio]E thilol tert-F9 d 2| d-4-L7}ui|o] E

Alelstar, AAldl 3] g wHEsto] £ 51 (12 mg, 0.03 mmol; 35% &)< ?53}91‘3}.

NS ¢ [M+H] m/z 456.2

AN 18: RN-(1-(5-222-2-((4-(4- A L7 2 -1-2) 5 D) o¥] 1) T 2] W-4-2) 9 B2 9-3-Q) R E-2-9]
shrtol=e] Az

Ao 39 @Al DA ofaERI FReo|E il FE-2-ojxd FReol=
é11&44%§%%&ﬂ%ﬁﬂ-% 15 mg, 0.03 mmol; 35% F&)& 53

NS ¢ [MHH] m/z 454.2

AAd 190 (R)-N-(1-(5-F22-2-((4-(4-H €9 # F-1-D) ¥ ) obv] =) ¥ 2 D-4-D) F 2] D-3-9)-2-((H
H ol ) wd)otT Holulo] =] A2

A 39 @A elA ofadRYd Exetel= thild 2-((HHEEotv ) HE)ola s o] &3te AL A4
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[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]
[0286]

ZIHEd 10-2016-0002318

shar, Aol 39 BHAS wHESte] A 89E(10 mg, 0.04 mmol; 45% &)< F53ISiT).

NS [M+H] m/z 499.3

AN 200 ®E)N-(1-(5-F 2 2-2-((4-(4-A D3 A 2pe-1-Q) 9D o] 1) 7 2 9-4-2) 3] £ ©-3-2)~4~(¥]
W gou] o) R E-2-qlo}utol =0} AE

AAd 39 @A 4ol oAb Ed FReoln thale (B)-4-(Hrdo}n] ) E-2-
ALstar, Ao 39 HAE WSt HA5FE(17 mg, 0.03 mmol; 34% F&)S F

ANwolirg ol gk AL
+
MS ¢ [M+H] m/z 499.3

AAld 210 (R,E)N-(1-(5-F22-2-((4-(4-A &3 ¥ F-1-A) F ) o}v| =) F g D -4-A ) 9| S D-3-U)-2-7]
dold Zolrto] =9 Az

AAle 39 @A H)ellA etadzd Sxdol= il (B)-2-dldodidyd Frdo|=g o] &= A& A9
ata, A 39 AL yrEsle] Z28EHE(16 mg, 0.03 mmol; 29% &)L F53H3T).

NS : [M+H] m/z 554.2

AN 220 R,DN-(1-(6-F22-2-((4- (4L A-1-2) D) ok ) 31 2] d-4-2) 31 22 W-3-2)-2-F
Fo2-3-A o Yolrtol =g Az
AN 39 @A DelA olaHze FRetels vle] (2)-2-FFe2-3-ddolaRNE ol gk AL Alglel

=
I, A 39 AL wHEsle] 23R (10 mg, 0.02 mmol; 19% F&)S F53 .

NS : [M+H] m/z 536.2

AN 230 REN-(1-(5-222-2-((4-(4- D7 A2 A-1-2) Q) obm 1) 3 2] vl W-4-91) 9] 2] W3- L)~
3-(3 ¥ u-2-Q)ekAelrto] 29 Az

AAje]  3e] @A )M olm™RY FEZReol= fiile (E)-3-(IYd-2-¢)otadAiE o &3 A
Aolatal, AAld 39 HAHE WHEsY] £A315HE(9 mg, 0.02 mmol; 17% F&)& 53,

NS : [M+H] m/z 519.2

AN 24 RN-(-(5-F22-2-((4-(4-o1 D9 R-1-2) 9 ) of ¥l =) 2] 7 9-4-Q) 3] B2 9-3-Q) ok
ortol= o] Az

9A 1) R)-N-(1-2,5-tFz2 298 d-4-) g =g d-3-2) ol T Holmo]| =9 A%

*M11wlwﬂ oA £53 (R)-tert-F8 (1-(2,5-t)ZF2 29 gu|d-4-9) 9 22| g-3-9) 7}ulH 0] E(2.0 g,
6.0 mmol A AN(10 ml)oll &AIZ TFS, EFZFO RO EA(I0 nl)S H7lsta, AL A7 &
@'m%¥$,%% stoll 3 BEAS AASY FEFSAL. FALE HEZSOZ2FH/E(3:1(v/v), 40 ml)
o] &3A7]aL 0CE W3 3 BaleEs JEF(5.04 g, 60.0 mmol)S H7latgict. A7) whg golo] o}md
29 ZF=2go]=(acryloyl chloride; 0.536 ml, 6.6 mmol)S F7}star, 0ColA 3087 wwkslgdct. A7) wH
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[0287]

[0288]

[0289]
[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

ZIHES 10-2016-0002318
Lo & Hrteta, ddddaor 33 FEIT. Robd §7158 I IS AUEF 89 9 A5
2 AHsta, Y EFoR Axd & 7dstdd wEss. xE Ay = uPE:ﬂ% (et v eke
= 20:1(v/v))E AASI] BAE3E(1.09 g, 3.78 mmol; 63% +8&)<S FE5319}.

'H-NVR (300 MHz, DMSO-d6) §&8.41(d, 1H), 6.25(m, 2H), 5.62(m, 1H), 4.38(m, 1H), 4.01(m, 1H), 3.82(m,
2H), 3.64(m, 1H), 2.14(m, 1H), 1.88(m, 1H).

9A_2) (R)-N-(A-(5-FZ2-2-((4-(4-d I etzl-1-) Fd) epr| o) F] 2] v -4-) 9] 2 D -3- ) o} L H o}

olx9] A x

L

HN/I\N D H
o
b

A DA $53} (R)-N-(1-(2,5-H F 229 2] 9-4-2) 9] F2|d-3-2)o} T obmo] =(0.10 g, 0.348 mmo
DE 2-F92(3 nD)ol &3A12 the, 4-(4-oldH A 2pzl-1-) o - (71 mg, 0.348 mmol) ¥ EFEFQ 2 okA|
E4H(26 ul, 0.348 mmol)S A7Fekar, 100TColA 1247k B¢t wukaldth. A7) whbe gale e on wzhsl
%, 23 BAFLAUER 898 HArteta S f3vddor 33 FEIAY. Tolxl fUES A E
For AxA7a Atstdl sEHaAT. S A9 aevtEagy(@sHgd e = 2001 ~ 10:1(v/v)
2 AA st ZA353E(63.5 mg, 0.14 mmol; 40% &) F53A ).

NS : [M+H] m/z 456.2

'H-NVR (300 MHz, DMSO-d6) & 8.99(s, 1H), 8.37(s, 1H), 7.89(d, 1H), 7.51(d, 2H), 6.82(d, 2H), 6.12(m,
2H), 5.57(m, 1H), 4.34(m, 2H), 3.79(m, 1H), 3.15(m, 4H), 3.02(m, 4H), 2.35(m, 2H), 2.02(m, 1H),
1.81(m, 1H), 1.02(t, 3H).

AR 250 RN-(1-(5-2R2-2-((4-(4- (o) 22T 2H D) b 1-1-Q) D)okl i) 7 2 7] B-4-Q) 7} 2
u-3-d)olAPolrto|= o) Az

Ao 249] GA 2)ol A 4-(4-olE A etH-1-D)otdd thaloll 4-(4-(Ato]EFREZ 2 vE) v |2} H-1-d ) o} d
UG o] 83E AL AL, AAd 249 FAL wrEs] ZASFE(12 mg, 0.02 mmol; 25% F&)S FE3}
Ea=

NS [MHH] m/z 482.2

Al 260 (R)-N-(1-(5-FZ2-2-((4-(4-°]2=Z2F YA gz-1-d) Fd) o} =) H v D -4-Y) ¥ E=d-3-Y)
olggolmto]l =9 A x
AR 249 TA 2)dA] 4-(4-o DT A 2}F-1-D)otd A thAlel] 4-(4-o] A Z 2T T | ehRl-

% 2
= A% ASISa, A6 249] B WRstel BASFE(S ng, 0.03 mol; 3% )L FHHATH

NS [M+H] m/z 470.2

AN 27 R)N-(1-(5-F R 2-2-((4-(4-(2-3o| EZ Ao D)3 | eh-1-2) 3l D) o} v 1) 7 ] vl W-4-2) 3 B 2)
Y-3-)skaotvtol =) Az

Ao 249 GA 2)elX 4-(4-oEF A -1-d)obd ™ thalel 2-(4-(4-ohv| =3 d) I A g -1-) ol '

o
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[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

SIME3 10-2016-0002318
o] 83l AS ALStar, HAAldo 249 HAHS WHESIY] 52 8EE(10 mg, 0.02 mmol; 21% &)S F533 Y.

NS [1+H] m/z 472.2

AA 280 (R)-N-(1-(5-222-2-((4-(1-vE 3 H g d-4-Q) s d) obv| =) I W] D-4-Y) F & D-3-Y) o} 2 E
ofrto] =9 A=

AAlel 249 DA 2)olA 4-(4-olE s 2t-1-d)obd ™ dalel 4-(1-wE I d-4-d)otdd & o] &3t= 3
& Aejstar, Aol 249 3pFE wbRste] 24 83HE(12 mg, 0.03 mmol; 27% &)< F5IAH

MS DM m/z 441.2

AN 200 RN-(1-(5-F 2 2-2-((4-((2-(F G obv) :) ] @) (D) o] ) 3 D) o} v )31 & v -4y 3 B €]
Y-3-)ckaPolrtel =9 A=

ANe 249 @A DelA 4--eEA-1-)obd R thale] N1-(2-(el s Eote] i) o §)-NL- v e -
La-tlobil e olgehi A Alslsha, AAd 249] A4S wrEste] A G5 ng, 0.03 mol; 345 7&)
& S5,

NS : [M4H] m/z 444.2

AN 30: (R)-N-(1-(5-F 2 22 ((4-(4- (S Go}w] ) 3] 92 - 1-9) 3 D) o} o] ) 31 2 P -4 ) 9] B el W3-
Q)olaofrrol = o) Az

Aol 249] @A )4 4-(4-o1 D7 A2-1-2)okd A Tale] 1-(d-obl w3 )N, N-) ] &) ] 2] ©1-4-0} )
ol gshe A ASlehi, Arle) 249 YL WHstel BASFEIY ng, 0.04 mol; 405 FE)E FEH

.—E tlo

NS : [M+H] m/z 470.2

AN 31 N-(R)-1-(5-F 2 2-2-((4-(R)-3-(F i Lo}r] i) 3] S 2] B-1-) 9 Q) o vl 1) 3] 2] vl -4~ ) 3] &9
W-3-d)olaBolrtol =9 Az

A 21 @ DA 4RSI el (R)-1Col e )N el e
s-olvle ol el AL Aelaim, AAd 249 HAL MEG] BARFET ng, 0.04 mol: 37 FE)L 5
Saigie.

NS ¢ [MHH] m/z 444.2

A A4 32:
N-((R)-1-(5-Z 2 2-2-((4-((4aR, 7aR)- A Al 5to| =2 -1H-H EF[3,4-b] F & A-6(2H)-Y) #H ) o} v =) F & v -
4-4)F EFd-3-Y)olaHolulo] =] AZ

AAd 249 GA 2)ol A 4-(4-BHFHZ-1-A)opd A diledl 4-((4aR,7aR)-FAA}slo] =2 -1H-9 F = (3,4~
bl B H-6(20)-Y)old WS o] &3t= AL AYstar, AA 249 HAS wEste] 2435485 (16 mg, 0.03

mmol; 34% &)< 535kt

NS ¢ [MHH] m/z 467.2

AAld 330 (R)-N-(1-(5-222-2-((3-(4-NEH A A -1-D) D) otv| =) T g v|D-4-) ¥ 2] D-3-) ot E
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[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

ZIHHEd 10-2016-0002318

ohutol=e] Az

A 249 @A 2)el A d-(d-oldasEil-1-e)obd | dialel] 3-(4-cl =y Hepl-1-A)obd b & o] &-3)
AL AQsta, A 249 #4& wkEsle] BH3EE(10 mg, 0.02 mmol; 23% F&)S F53%c).

o
rle

NS : [M+H] m/z 456.2

AN 34 (R-N-(1-(5-2 2 2-2-((4-(2-EF 2 o SAD ) obr| 2) 7 7| B-4-<) ¥ Z2| d-3- ) ok - o} v}
°|=9 Az

AAld 240] @A 2)0l A 4-(4-el DI eEp-1-d)obd @ tialel] 4-(2-EE el FA]) o}
Alefstar, 1 o 249 WS wEste] H43e=(9 mg, 0.02 mmol; 19% +8)& =3}

& ogae AL
NS : [M+H] m/z 473.2

AA 850 (R)-N-(1-(5-F22-2-((3-(2-E & = FA) ¥ d) o} =) ¥ 2| P -4~ &) 9| E 2| d-3-) ok =2 o} v}
o= A=
4] ©A 2)ol A 4o ezl-1-A)obdd thalel 3-(2-RZ
, A

A A 4~( -
1 o 249 AHE NESte] EXEEE(7 mg, 0.01 mmol; 15% &) F53}

o 2
A €} 8} 3

NS ¢ [M+H] m/z 473.2

ARl 36: (R)-N-(1-(5-F22-2-(4-EZFx=rd)olr| )V nd-4-d)H EP-3-Y)olaHolrlo| =98] A

Z

AN 249 GA 2)olA 4-(4-ol D HH-1-)old ™ hale] 4-
A 249 S HHESIe] HA43EE(12 mg, 0.03 mmol; 28% 4-&)

NS ¢ [MHH] m/z 429.2

AAld 370 (R)-N-(1-(5-F22-2-((3-FEFL2-4-(4-FE o HH-1-4)# L) opv| =) H v d-4-L ) F E -
3-Q)etadotutol =9 Az
AAe 249 ©A 2)o 4] 4-(4- T F 2
3}

-1-)old ™ thalel] 3-ZF e B-4-(4-m I FetH-1-D)old AL
ol &tz Z& Allstar, AAld 249 IHAHE bRl

28158 (20 mg, 0.04 mmol; 43% &)& F5&A).

NS : [MHH] m/z 460.2

AN 38 (R)-4-((4-(3-oFAGolrto] £ B2 W-1-9)-5-2 = 2.9 2] v W-2-2) o}v] 1) -3 W) B A -N-(1-7 &
2 d-4-)lzolutol =0] A%

AAe] 249] 9 2)el A 4-(4-ol DI s|El-1-)obd |l wlalell 4-opr] be-3-nl) A -N-(1-v D 9] o] 2] Tl -4- %) Wl
Zofao] =5 o] &3z s Al9fshal, AAle] 249 A& WHEste] HA43hehE(18 mg, 0.04 mmol; 435%

)& FEsh

NS : [+ m/z 514.2

A 39 ®RN-(1-(5-F 2 2-2-((4-(4-o] DS 2 -1-7h22) 7 ) o}w) 1) 3 2} ] -4-21) 9] B 2] W-3- ) o}
Aolrtol=g] Az
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[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

ZIHHEdl 10-2016-0002318

o 249 @A 2)ol A 4-(4-cl D)o RI-1-d)opd 7l thalel] (4-opv]muld) (4-cl Do o 2pd-1-) vl ehe-&
St AL AQsta, AAld 249 AL wmEEe] BAE3E(15 mg, 0.03 mmol; 31% F&)S 53T

NS [M+H] m/z 484.2

AA ] 40: (RN-(1-(5-F2 2-2-((3-(4-N A eha-1-7hu )l ) ok el 32) 3 2 o] -4~ 3] B2 W-3-2 ) of
ool = Az

AAel 249 ©A DA d-(-olDulseh-1-2)obd - Ale] (3-obvl s ) (4-o) B3 eh-1-2 (13 ng,
0.03 mnol; 27% &) ML S ol Faks A Adsta, QA 249 B WAl FHAFES F5HR

o

NS M) m/z 484.2

AAld 410 R)-N-(1-(5-222-2-((4-(NN-gH e d g2 d)F ) ofr| =) F 2 v D-4-L) ¥ 2 D-3-Y) okT Lo}
upel =9 Ax
A 249] TA 2)ell A 4-(4-lED 3 A 27-1-D) ot thalel] 4-ofu|=-N N-v] w4l

| o
mmol; 22% F&)vko| =g o] &dh= A& Aelstar, Al 249 & wbEsto] SA4ES

}F(1510 mg, 0.02
e,

NS : [M+H] m/z 451.1

AN 42 (RON-(1-(6-F22-2-(U-(4- QI A HA-1-D)-3-(E EF 2 29 @)HD)o}w] =) 7 2w B4
D)3 Feld-3-2)otaLolrhe =9 A=

A Al 249 A 2)elA 4-(4-o o sebd-1-d)obd ™ i Alell
4-(4-m 29 H e -1-9)-3-(Eg EF e 2rd)oldd S o] &dt= 7 % Alestar, Aaje 24¢] AL WHE S}

E A3} E (10 mg, 0.02 mmol; 20% &)< 539},

NS : [M+H] m/z 510.2

AN 43 R)N-(1-(5-F22-2-((1-(2-EF 2 3o ©)-1H-] 2 E—4-2)o}v] =) 9] 2] ] 9421 ) o B -3
Dot goltol =g Az
yokd @ ojale] 1-(2-5F e ol ©)-1H-5] 2} E-4-o}wl

Mg ol g
S5

I 7 23-1-4
A4S WSt H2 3% (12 mg, 0.03 mmol; 27% ++8&)<

o o

1 g
she A Aslsha, el 249]

NS : [MHH] m/z 447.2

AN 44: (R)-N-(1-(5-F22-2-((1-(1-v1 D3 ¥ D-4-L)-1H-7 &E-4-F) o} ¥ 1) 9] 2] ] -4~ 9] &) ©-
3-d)otaolrto| =9 A%
A A 249 @A 2)90A 4-(4-ol D A2
ol gt AL AQlstar, Aald 249] 774

1-d)otdd tiglel 1-(1-de 94 2l d-4-d)-1H-3] &E-4-o}1 S
2 W23l A4 353E(13 mg, 0.03 mmol; 30% +%&)

to &
-
At
Q‘L
32
o

NS ¢ [MHH] m/z 431.2

AN 45 RN-(-(-FE2-2-((5-(4- B A -1-2) 3] &) B-2-2) o} ¥ 1) 3] 2] o] 9-4-2 )] B 2 W3-
D)otz Yoltel =g A=
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[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

ZIHHEd 10-2016-0002318

Ao 249 @A 2)elA 4-(4-olE T Fx-1-d)oldd thlol] 5-(4-old I Hgtx-1-¢) 3 g -2-0}7 & o] &
AQlatar, HAAld 249 AL WEEe] 54 318E(9 mg, 0.02 mmol; 20% +&)S 533t

o
o
i
=
N

NS ¢ [MHH] m/z 457.2

AAld 460 (R)N-(1-(5-F2=-2-((6-(4-E o A e}7-1-9) ¥ Fd-3-L) o} v = ) 9 v H -4~ ) #) E| F-3-
d)otaoputo] =9 A
AN A 249] @A 2)AAM 4-(4-d T HE-1-)obd ™ YAl 6-(4-dE T2t H-1-Y) T g d-3-o} S o] &

s A& Aleletar, Al 249] S wkEsto] £ 8HE(10 mg, 0.02 mmol; 22% F&)& FHIFIH

NS DM m/z 457.2

AN 47 (R-2-((U-G-olaBolwtol £ 2] 8-1-2)-5-2F 2 2 2] W] ©-2-2) o} o 12)-N-(2- B E 2] ol &) H
FE-4-7 g 2ofvtol =g Az

249 @A 2)oA 4-(4-eE I H}H-1-Y)old A 2-obn| =-N-(2-R Z 2] oo & ) E] o} Z—4-7} =

AN el
ol&st= As Alelstar, AAld 249 HAHE wHESte] HA5=(8 mg, 0.02 mmol; 16% TE)E

NS : [M+H] m/z 507.2

AN 48 (R-2-((4-(3-o2Boleol £ F 2] W-1-2)-5-F 2 2 2] W] ©-2-2) o} Hl )N~ (2- B F 2] o D) H
oFE-5-7H zofeto| =9 Az

Al /\]

44 @A 2)oll A 4-(4-E A HH-1-d)old A thale] 2-0}r) e-N-(2-EE 2] o ' ) E] o} F-5-F} 5
|83t A& AlQlstar, AAld 249 S wEdte] HHS3E(12 mg, 0.02 mmol; 24% +5)&

NS : [MH] m/z 507.2

ANd 490 ®REN-(1-(5-222-2-((4-(4-NLHHF-1-Q) A Q) o}n) ) 9 2 H W-4-2) 9 S -3-9)-
2-Alohi-5-H P8 &-2-dofrtol =9 Az

Al 39 @Al 4ol ofaERY FRE|= tialel (E)-2-Alohie-5-mE e °]
ALfsta, Ao 39 AL WEste] EA315E(15 mg, 0.03 mmol; 29% F8&)S F53I3AT).

NS : [M+H] m/z 523.3

ANd 500 ®REN-(1-(5-222-2-((4-(4-NLHHFA-1-Q) A Q) o}n) ) 9 2 ¥ W -4-2) 9] S -3-9)-
2-Aloh-3-Alo| 2R LR Wol T Holrlo| = A2

AAle 3¢ @Al HolA etadrd FRee|= diilel (B)-2-Alohe-3-Ate] SR mPo
S ALsta, AA 39 AAES WHESte] BA5EE(20 mg, 0.04 mmol; 39% F8&)S F53AUTE

NS ¢ M m/z 507.2
AAe] 51 (R, 2)-d-2-((1-(5-F22-2-((4-(4-mE I gA-1-4) 7 D) o} =) I v d-4-L) F EF H-3-

DR D)-3-A DoAYl EY A=
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[0372]

[0373]
[0374]

[0375]

[0376]

[0377]
[0378]

[0379]

[0380]

[0381]

ZIHHEd 10-2016-0002318

A D _(R)-E-3-(A-(5-FE 2-0-(U-(4-m g3 d 3 -1-) g d) opr] =) 9] 2] v el -4-<) 3] F 2] T -3-91 ) o} v]

Y

)-3-2 AT R oo ES A X

cl
NH~ N® Nij ﬂ

()

N
|

(R)-4-(3-ob :=d] E 2 d-1-9)-5-F 2 2-N-(4-(4-H 297 & -1-D) d ) I gl md-2-obl (152 mg, 0.39
mmol) ¥} 3-o|EA]-3- AT 29 0AF (78 mg, 0.59 mmol)< N, N-tjHE EEojnlo]=o] Foli, 1-oE-3-(3-
fudolr| =228 )7tH]oln = (113 mg, 0.59 mmol), 3lo]=FA|HZETo}ZE (16 mg, 0.12 mmol) 2 N, N
T;]O]/\Eifﬂc)ﬂ%o}ﬂ] (205 ul, 1.18 mmol)% %7].8]. -&’ /dgoﬂ/\-] 3A] 7 Eo]— ﬂ]ﬂ.—g}cﬁp} N—7] 13_}% B
APolAHolER H3 7 E3} BIFLUEF F89 ¥ @582 AHsn, PMMEFOR A2 T, 7
éwloq4%4.ﬁ&%%ﬁiﬂiﬂilw1@%&&5%%%%:1ouwwﬁéﬂﬂd@<Eﬂ§%%%:?
Sahsie.

Jn 2o ﬂal

'H-NVR (300 MHz, CDClz): & 7.86 (s, 1H), 7.64-7.62 (d, 1H), 7.43-7.40 (d, 2H), 6.91-6.88 (d, 2H), 6.83

(bs, 1H), 4.58-4.56 (m, 1H), 4.23-4.16 (q, 2H), 4.06-4.00 (m, 1H), 3.92-3.87 (m, 2H), 3.78-3.73 (m,
1), 3.33 (s, 2H), 3.17-3.14 (m, 4H), 2.60-2.57 (m, 4H), 2.35 (s, 3H), 2.20-2.15 (m, 1H), 2.01-1.95
(m, 1H), 1.31-1.26 (t, 3H).

94 2) (R, _D-d"-2-(A-(5-F22-2-(4-(4-r g d =2 -1-) A D) opn] ) w2l u] A -4-) 9] E 2] T -3-
e 7trtE ) -3-dHdolaH ol EQ] Az

OEt

0
cl
NH“N™ Nij

L)

|
GA Dol 53 (R)-ole-3-((1-(5-FZZ-2-((4-4-H eI H 2 -1-d) H D) o}pr] ) ) 2] v -4~ ) 3] &2
HU-3-d) o} % )-3- iﬁiﬁﬂ—oﬂol‘z (100 mg, 0.20 mmol)¥} W E=LHslo]= (22 mg, 0.20 mmol)Z Z—JE—’*
ol molx I (2~3 W&, FuF)S HIUsAY. 7] v EFES 60TolA 2A17F B wnkst &
73 s S} BT AUER 89 2 A4R "1]’—‘4-

o=
o2 Yzslgltl. A7) vk ERES SEEYEoR HI H X
i, FAYEFoR Axs T, fgtstdl wFsglth. HAE Y AREOYI(EREEEEE =
20:1(v/v)) 2 AA ] ZA31EE (44 mg, 0.07 mmol; 37% &)L 5319},

MS : [M+H] m/z 590.3

'H-NVR (300 MHz, CDCl3z): & 8.96 (bs, 1H), 8.77-8.74 (d, 1M), 7.88 (s, 1H), 7.59-7.49 (m, 5H), 7.37-

7.31 (m, 2H), 6.82-6.79 (d, 2H), 4.43 (m, 1H), 4.19-4.12 (q, 2H), 3.92-3.90 (m, 1H), 3.76-3.72 (m,
3H), 3.02-2.99 (m, 4H), 2.43-2.40 (m, 4H), 2.12 (s, 3H), 2.08 (m, 1H), 1.91 (m, 1H), 1.21-1.16 (t,
3H).

AAd 520 (R E)-N(1-(5-F22-2-((4-(4-HE o3 -1-2) ¥ ) ohv] =) 7 2 ] D -4-L) 3 £ D-3-%)-
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[0382]

[0383]

[0384]
[0385]

[0386]

[0387]

[0388]

[0389]

[0390]
[0391]

[0392]

[0393]

ZIHEd 10-2016-0002318

2-Alolx-3-(F g d-2-Y)olaHolvlo] =] A=x
A D (D-»A-G-F22-2-(4-4-mE g d2p2-1-2) H ) olr] )

g u-4-2) 9 Z 2] e1-3-2)-2-A] o} ol Eolulo] = o] A Z
|
HH- NP N

@ ~
ETJ

AAe] 39 @A 4ol =53 (R)-4-(3-olr =y &2 d-1-d)-5-F 2 2-NF4-(4-mE F FH 21 -1-d) ¥ d ) 9] g
wd-2-o}71 (618 mg, 1.59 mmol)¥} Alo}xolAEAF (204 mg, 2.39 mmol)S N, ANgHE EEojmto] o
mola, 1-9E-3-(3-tH|goln| =2 H)JlBEr]o]n]= (460 mg, 2.9 mmol), BFo|=EA|HIFZETo}lE (65 mg,
0.48 mmol) = N, N-Tlo|AZ 2o Eo}wl (833 pL, 4.78 mmol)S F7F3F 3, AL20|A 5A7F FoF wylalgdtt,
7] g 3 ES CEoMAEHCER HI H X3} ERIFAUYER 89 P AR A, SAVERS
2 Az F, gt wHan. dAE 2 A2nEIu(FEREE AHE = 10:1(v/v)E GA§he]

=4
22X 3% (514 mg, 1.13 mol; 71% +8)& F53A).

NS [M+H] m/z 455.2

HNMR (300 MHz, CDCly): & 7.86 (s, 1H), 7.39-7.36 (m, 2H), 6.91-6.88 (m, 2H), 6.75 (bs, 1H), 6.73

(bs, 1H), 4.52 (m, 1H), 4.03-3.97 (m, 1H), 3.92-3.87 (m, 2H), 3.79-3.74 (m, 1H), 3.38 (s, 2H), 3.18-
3.15 (m, 4H), 2.61-2.58 (m, 4H), 2.36 (s, 3H), 2.23-2.17 (m, 1H), 2.03-1.99 (m, 1H).

A 2) (RE)-N-(1-(5-F & 2-2-((4-(4-v] D 9] 2} x1-1-<) ] ) o} ]

) 9] ] v §l-4-91) 9] 2] §1-3-9))-2-Al o} -3~ (5] e ¥l-2-9) o} olrlo] = 0] Al

NI = 2

HNJ“N/ ﬁ;:>mﬂH CN
0 =

N
(]

|
A 1)l A T53
(R)-NF(1-(5-222-2-((4-(4-Hgd I A 2} -1-L) Al d) opr] o) 3] g m] -4~ ) 3] &2 Y -3- ) -2-A| o} o} A E o}
“}01‘: (107 mg, 0.24 mmol)®} 2-¥ TP 7tE AL HElo]= (25 mg, 0.24 mmol) S 2-T 2o Holx, ¥

(3.0 pL, 0.03 mmol)& H7kgk 3, 60CAA 2A%F wakglk thg, Ao Yl A7) vkg &

=0
[¢)
gEREgoR B9 3 Ef BUHFLUEF 78

ot
E&%% =, A F AFE MHE, FAVEFOE xR 5
etstell &Gtk AL A AZuEIYI(SZZEE TS = 20:1(v/v))E AASIY SH3EE (53
mg, 0.10 mmol; 42% $&)< $E5351% ).

NS [M+H] m/z 544.2

HNR (300 MHz, DMSO-ds): & 8.99 (bs, 1H), 8.82-8.80 (m, 1H), 8.75-8.74 (m, 1H), 8.08 (s, 1H), 8.00-

7.94 (m, 1H), 7.90 (s, 1H), 7.83-7.80 (m, 1H), 7.54-7.50 (m, 3H), 6.84-6.81 (d, 2H), 4.46-4.45 (m,
1H), 4.02-4.01 (m, 1H), 3.85-3.76 (m, 3H), 3.03-3.00 (m, 4H), 2.43-2.41 (m, 4H), 2.19 (s, 3H), 2.14-
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[0394]

[0395]
[0396]

[0397]

[0398]

[0399]

[0400]
[0401]

[0402]

[0403]

[0404]

ZIHHEd 10-2016-0002318

2.12 (m, 1H), 2.02 (m, 1H).

Al 83: (RE-FI-(6-F2E-2-((4-(4-HEH Az -1-d) H D) obv] =) F | d-4-A) F E& I-3-Y)-
2-Aob=-3-F ot dotrte| 29 A=

A

)

N

I
Ao 529 @A 2)olA 2-dEdItE AU s = tjilol] W=z Y Elo| =S o] &3t AL AQEta, A
529 BAL wHEsle] EA3}eHE (58 mg, 0.11 mmol; 48% &)L +53%

NS : [M+H] m/z 543.2

'H-NVR (300 MHz, DMSO-ds): & 8.98 (bs, 1H), 8.75-8.73 (d, 1H), 8.14 (s, 1H), 7.93-7.90 (m, 3H), 7.57-

7.51 (m, 5H), 6.85-6.81 (m, 2H), 4.46-4.43 (m, 1H), 4.02-3.99 (m, 1H), 3.86-3.76 (m, 3H), 3.03-3.00
(m, 4H), 2.43-2.40 (m, 4H), 2.19 (s, 3H), 2.19-2.12 (m, 1H), 2.02-1.97 (m, 1H).

AAd 540 (R E-N(A-(5-222-2-((4-(4-ME3 A -1-L) v D) obvl =) F 2 W D -4-L) 9] £ D-3-Y)-
2-Alobe-3-(1-Hg-1#-o) v thE-2-d) ok T Holvlo| 29 A=

:ﬁ:ﬁjj:CI

N7 "N~ .NH CN

iy

HN

N
)

I
AAlel 529 @A 2)elA 2-d g Agddsto] = tiale] 1-vd-2-oniE-TlRAdEsto| B8 o] 8ahe A
<= Aglstar, AAlel 529 HFAES wkEEte] 54 8HgH=(40 mg,0.07 mmol; 56% T&)ES TSI

NS : [M+H] m/z 547.2

'H-NMR (300 MHz, DMSO-dg): & 8.99 (bs, 1H), 8.62-8.60 (d, 1H), 7.91-7.86 (m, 2H), 7.54-7.49 (m, 3H),

7.28 (s, 1H), 6.91-6.84 (d, 2H), 4.46-4.44 (m, 1H), 4.03 (m, 1H), 3.87-.75 (m, 6H), 3.03-3.00 (m, 4H),
2.43-2.40 (m, 4H), 2.19 (s, 3H), 2.10 (m, 1H), 2.02 (m, 1H).

AAd 550 (R E)-N(1-(5-222-2-((4-(4-E3 A -1-L) v D) obv] =) F 2 W D -4-A) 9] £ D-3-Y)-
2-Alobe-3-(4-H @A o] o} F-2-d) ok T Holuto| =9 A=
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[0405]
[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

ZIHHEd 10-2016-0002318

N

|
AAe 528 WA 2)elA 2-veEsbE s sto S YAl 4-vE-p-Elo}EA B oSl =8 ol gete RS
ASlshn, Aol 529 AL WSS SASEE FALGEG6 ng, 0.08 moli 626 F8) & T,

NS : [M+H] m/z 564.2

'H-NMR (300 MHz, DMSO-ds): & 8.99 (bs, 1H), 8.83-8.81 (d, 1H), 8.26 (s, 1H), 7.90 (s, 1H), 7.80 (s,

1H), 7.54-7.51 (d, 2H), 6.84-6.81 (d, 2H), 4.45-4.43 (m, 1H), 3.99-3.97 (m, 1H), 3.85-3.76 (m, 3H),
3.03-3.00 (m, 4H), 2.45 (s, 3H), 2.43-2.40 (m, 4H), 2.19 (s, 3H), 2.15-2.13 (m, 1H), 1.97 (m, 1H).

AA 4 56: (R E-N1-(5-F22-2-((4-(4-vEyHA-1-2d) 3 d)oln|
=) Fud-4-)F ETD-3-Y)-2-A| o} =-3-Alo| FE F Mol Holulo| =9 Ax

H&CI

N

P

HN” "NT "N .nNH CN
L7

%
0
N
()
I
AAld 529 @A 2)0lA 2-d TR AdHstol = tiale] Aol 22T AHSo| =S o] &k A A9

taL, AAld 529 AL wHEEle] B3} (33 mg, 0.06 mmol: 55% &) & 533U
NS : [MHH] m/z 549.3

'H-NVR (300 MHz, CDCly): & 7.91 (s, 1H), 7.57 (d, 1H), 7.43 (d, 2H), 6.93 (d, 2H), 6.70 (s, 1H), 6.21

(d, 1), 4.61 (m, 1), 3.95 (m, 1), 3.91 (m, 2H), 3.78 (m, 1H), 3.19 (m, 4H), 2.58 (m, 4H), 2.30 (s,
), 2.18 (m, 1), 2.02 (m, 1H), 1.75 (m, 6H), 1.32 (m, 6H).

AAd 570 (R E-N(1-(5-222-2-((4-(4-ME3 A -1-L) dd) obvl =) F 2 W d-4-) 9] £ D-3-Y)-
2-Alobe-3-(arE ) ot 2 Hotrte| =9 Az

/TI\ /jCI

HN N N~ sNH CN

L/ i
)
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[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]
[0427]

[0428]

[0429]

ZIHHEd 10-2016-0002318

A 529] @A 2)olA 2-dg|dIE g sl thalel] -mEHlzddgEel =g o] &t AL AlLsta,
A Ao 529 HAS whEslo] ZA3}8E(58 mg, 0.10 mmol; 95% F&) & F53t%t}.

NS ¢ [M+H] m/z 557.3

'H-NMR (300 MHz, DMSO-ds): & 8.96 (s, 1H), 8.72 (d, 1H), 8.08 (s, 1H), 7.89(s, 1H), 7.72 (m, 2H), 7.53

(m, 2H), 7.46 (m, 2), 6.83 (d, 2l), 4.45 (m, 1H), 3.99 (m, 2H), 3.79 (m, 3H), 3.00 (m, 4H), 2.47 (m,
4H), 2.40 (s, 30, 2.39 (s, 3W), 2.34 (m, 1H), 2.18 (m, 1H).

AN 58 (RE)-3-(3-BEEAD)-N1-(5-222-2-((U-(4- G A 2-1-2) 3 D) 0w 12) 5 ] vl §-4-2) 3]
£99-3-9)-2-A oo} A Yolvtol o] A%

, Cl
’TL:IIN Q .NH CN

Br

A 529 @Al 2)oA 2-FEdtEAdy st = il -HEZRul=AE sl =g
A 529 WAL WkEFle] 54 31EE(55 mg, 0.09 mmol; 80% 4~&) & 533},

NS ¢ [MHH] m/z 621.1

'H-NMR (300 MHz, DMSO-ds): & 8.98 (s, 1H), 8.76 (d, 1H), 8.08 (d, 2H), 7.91 (d, 2H), 7.73 (d, 1H),

7.73 (m, 3H), 6.83 (d, 2H), 4.21 (m, 1H), 4.03 (m, 2H), 3.81(m, 3H), 3.00 (m, 4H), 2.47 (m, 4H), 2.41
(s, 3H), 2.38 (m, 1H), 2.17 (m, 1H).

AAd 59: (R E)-NF1-(5-F22-2-((4-(4-H g o &-1-d) 3 D) o}v =) F E| v d-4-U ) 9| £ 2| F-3-YU)-2-4]
olx-3-(3-EF EF 2 ) d)otaHolrto| =9 Ax

fT:AtI:CI

HN NH CN

pratv]

»

N

|
Ao 529] ©@HA 2)o) A 2-TE R AL o= Al -(EFEFeade)izdysio|l =g o83 A
S A9)EtaL, AN 529 FAL wEFe] EHEEE(27 mg, 0.04 mmol; 40% F&)S FE5FACt

MS : [M+H] m/z 611.1

'H-NMR (300 MHz, DMSO-d¢): & 8.99 (s, 1H), 8.80 (d, 1H), 8.24 (m, 3H), 7.94 (m, 2H), 7.90 (t, 1H),

7.77 (d, 20), 6.83 (d, 2H), 4.46 (m, 1H), 4.00 (m, 1H), 3.85 (m, 3H), 3.02 (m, 4H), 2.47 (m, 4H), 2.41
(s, 3H), 2.40 (m, 1H), 2.17 (m, 1H).
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[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]
[0437]

[0438]

[0439]

[0440]

ZIHEd 10-2016-0002318

A 60: (R E)-3-(6-EZRAHY-2-A)-N1-(5-F 2 2-2-((4-(4-H @ 5 g -1-2) | d) o} v i) 7 ] W] -
4-9)¥ ZFd-3-9)-2-A|o} ol m Holulo| =9 Az

Cl
,CE 4
=NH

CN

.

AAld 529 @A 2)ellA 2-vjE|drtEAd sl = thale] 6-HERIE
i, Aol 529 HAS whEEte] B8 (24 mg, 0.04 mmol; 35%

NS [ m/z 6221

'H-NMR (300 MHz, DMSO-dg): & 8.98 (s, 1H), 8.84 (d, 1H), 8.01 (s, 1H), 7.86 (m, 3H), 7.78 (d, 1H),

7.52 (d, 2H), 6.83 (d, 2H), 4.46 (m, 1H), 4.00 (m, 1H), 3.85 (m, 3H), 3.01 (m, 4H), 2.47 (m, 4H), 2.41
(s, 3H), 2.40 (m, 1H), 2.17 (m, 1H).

AN 6L (RE-W1-(5-F2E-2-((4-(4- D M2F-1-2) D) o}r] 1)) 2] ] -4-2) 3] B 2] 9-3-0)-2-4]
ohe(6-(E EF 0 20 W) 7P W-2-A) kA olutol 29 A=

/TL /jCI

HH" "N "N, un CN

AR 529 THA ] 2)elA 2-v 2| d7hE ;;FH]%PO]E EHNOH 6-(EgZEFezveE)vFddusie| =g o] &st=
A ALk, A 529 FAE WHEdte] S5 (31 mg, 0.05 miol; 46% G&)& TS5

NS ¢ [MHH] m/z 612.2

'H-NMR (300 MHz, DMSO-dg): & 8.97 (s, 1H), 8.88 (d, 1H), 8.28 (t, 1H), 8.25 (s, 1H), 8.23 (d, 1H),

8.15 (d, 1H), 8.07 (s, 1H), 7.52 (d, 2H), 6.82 (d, 2H), 4.46 (m, 1H), 4.00 (m, 1H), 3.83 (m, 3H), 3.00
(m, 4H), 2.39 (m, 4H), 2.16 (s, 3H), 2.16 (m, 1H), 1.95 (m, 1H).

AN 62 (RB-tert-¥8-(5-((I- (S—aii—z—((4—(4—'11]%T4Tﬂlﬁ}ﬁ—l—%)ﬂl‘é)o}ﬂi)fﬂEIU]‘H—AL—?J_)TJJ%FQ
Y-3-9)0}0] se-4-A] o} -2 G-5- G AW E-3-A-2-9) (D) kel o] £ A=

_39_



[0441]
[0442]

[0443]

[0444]

[0445]

[0446]
[0447]

[0448]

[0449]

[0450]

ZIHHEd 10-2016-0002318

HN ~iNH CHN
w
0 —
Boc
)
N

AAle] 529] @A 2)el A 2-v 7R ste] = Bl tert-5-E HE(2-ME-1-SAZ29-2-2) 7| o] =
(Al W02013/191965%5. FF)E ol &3l 2 lejstar, AAe 529 #AAS uhEsle] H453E(22 mg, 0.03

mmol; 19% =&)& 537,
MS : [M+H] m/z 638.3

'H-NMR (300 MHz, CDCly): & 7.92 (d, 2H), 7.87 (m, 3H), 7.33 (m, 1H), 6.93 (m, 4H), 6.29 (m, 1H), 4.70

(m, 1H), 4.61 (m, 1H), 4.16 (m, 3H), 3.94 (m, 1H), 3.40 (m, 4H), 3.19 (m, 3H), 2.64 (m, 4H), 1.86 (s,
9H), 1.52 (s, 12H).

AAd 631 (R E-NMI1-(5-F22-2-((4-(4-HE g2 -1-d) H Q) o}r) =) ¥ g v P -4-D) o] 2] PF-3-Y)-
2-A o4~ d-4-(H Do} ) A E-2-dlojulo] = o] A=

S Cl
N
/" w

HN

N

)

N
I

A 6204 FEF (R E)-tert-F8-(5-((1-(5-FEZ-2-((4-(4-m & 3 # &} 2-1-) #H J ) o}m] ) ] 2] m| -
4-D) I ED-3-Y) opr| e—4-Alof e —2- W[ F-5-S A HE-3-<1-2-) (M &) 7HtH[ o] EE tEZ 2w ghef] o],
EYZ RO ROl EAL #7135 AL A MV}E@PmM4MQ—*W]m%—§§ S fEREYyger &
@ A THEAFAUEF FE 9 5w AFeln, FAYEFoR A% ¥, W dd sHaANUT. WAl
E A9 AE2vEDYy (FE2EIXEVMEE = 811 (v/v)E A 54 s3=E (7.

NS : [M+H] m/z 538.3

'H-NMR (300 MHz, DMSO-dg): & 10.80 (s, 1H), 8.99 (s, 1H), 7.89 (s, 1H), 7.51 (m, 3H), 6.83 (d, 2H),

4.43 (m, 1H), 3.95 (m, 2H), 3.37 (m, 3H), 3.01 (m, 4H), 2.58 (s, 4H), 2.42 (m, 4H), 2.18 (m, 4H), 1.96
(m, 1), 1.19 (m, 9H).

AAd 640 (R E-N(1-(5-222-2-((4-(4- eI A I -1-L) d D) obvl =) F 2 W D -4-L) 9] £ D-3-Y)-
2-Aok=-3-(o-E ) ot Holrte| =9 Az
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[0451]
[0452]

[0453]

[0454]

[0455]

[0456]
[0457]

[0458]

[0459]

[0460]

[0461]
[0462]

ZIHHEd 10-2016-0002318

(4]
)
N
|
Ao 529 @A 2)olA 2-vE|dItEAaddElo|= tiile 2-HEHl=ZA Y sto]=E o]&dtE AL Aledtn
A 529 A4S WhEEle] 43R (76 mg, 0.14 mmol; 100% F&)& F538F%th

NS : [M+H] m/z 557.2

'H-NVR (300 MHz, DMSO-d¢): & 8.98 (s, 1H), 8.72 (d, 1H), 8.30 (s, 1H), 7.89 (s, 1H), 7.78 (d, 1H),

7.53 (d, 2H), 7.42 (d, 1H), 7.35 (d, 2H), 6.83 (d, 2H), 4.46 (m, 1H), 4.02 (m, 1H), 3.83 (m, 3H), 3.00
(m, 4H), 2.41 (m, 4H), 2.39 (s, 3H), 2.16 (s, 3H), 2.16 (m, 1H), 1.96 (m, 1H).

AAd 650 (R E-N(1-(5-222-2-((4-(4- e A -1-L) d D) obvl =) F 2 W d-4-A) 9] £ D-3-Y)-
2-Alok=-3-(p-E ) ot Hofrte| =9 Az

/rfl\/j(fl

HN N N «NH CN

A

L/

N
I

AAld 529 ©Al 2)e A 2-F AR g st = gl 4-vEHl =L EEle]=E o] &t S AlL]EkaL,
A 529 A4S whEEle] =433 (54 mg, 0.10 mmol; 88% &)L F53T).

NS : [M+H] m/z 557.2

'H-NVR (300 MHz, DMSO-ds): & 9.05 (s, 1H), 8.68 (d, 1H), 8.07 (s, 1H), 7.89 (s, 1H), 7.84 (d, 2H),

7.53 (d, 2H), 6.83 (d, 2H), 4.44 (m, 1H), 3.99 (m, 2H), 3.79 (m, 3H), 3.00 (m, 4H), 2.47 (m, 4H), 2.40
(s, 3H), 2.39 (m, 1H), 2.15 (m, 1H).

AAld 660 (R-N-(1-(5-F22-2-((4- (42 ¥ Fz-1-d) ¥d) obv] =) 9 2] 7| -4~ 9 £ F-3-%)-2-A] o}
E-2-Ato| 22 YA dopA Eoluto| 9] A

|
HN ’J\N/ N

»

.NH ©CN
N
|
AAle 529 ©A 2)olA] 2-FE AT AU Elo] = tjilel] Alo]E RIS o] Este A ALlsta, AAld
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[0463]

[0464]

[0465]

[0466]
[0467]

[0468]

[0469]

[0470]

[0471]
[0472]

[0473]

[0474]

SIME3 10-2016-0002318
529] AL wkEsle] A EIE(15 mg, 0.03 mmol; 26% F&)S FE3H9T)
NS ¢ [M+H] m/z 535.3

'H-NMR (300 MHz, DMSO-dg): & 8.97 (s, 1H), 8.54 (d, 1H), 7.89 (s, 1H), 7.52 (d, 2H), 7.29 (d, 1H),

6.83 (d, 20), 4.21 (m, 1H), 4.01 (m, 2H), 3.80 (m, 3H), 2.99 (m, 4H), 2.46 (m, 6H), 2.18 (m, 1H), 2.06
(m, 1H), 1.68 (m, 6H), 1.24 (m, 5H).

AN 67 (R E)-tert-38-(1-(3-((1-(5-F 2 2-2-((4-(4- B3] A 2121-1-2) 3 D ) o} )3 ] ] ©-4- ) 3]
£ 9-3-Q) o} ) -2-A|ohe3-§ AT X-1-d-1-Q)Ale| G2 2 @) T o ES) Az

L
mg
9 HBoc

N
)

|
AAe] 529 @A 2)olA 2-vgldIEAaddstol= thalY] tert-FE (1-EEAPo]FEZEZ 2)Ftulr|o]E (A
W02013/191965% #x)E o] &3t= A& ALsta, AAle 529 AAE whE3to] 54 854E(10 mg, 0.02 mmol;
% &) & 55

NS : [MHH] m/z 622.3

'H-NMR (300 MHz, DMSO-dg): & 8.96 (s, 1H), 8.32 (m, 1H), 7.81 (s, 1H), 7.66 (s, 1H), 7.51 (m, 2H),

6.82 (m, 3H), 4.35 (m, 1H), 3.98 (m, 1H), 3.70 (m, 3H), 3.01 (m, 4H), 2.40 (m, 4H), 2.17 (s, 3H), 2.17
(m, 1H), 1.95 (m, 1H), 1.35 (s, 9H), 1.28 (m, 4H).

AAld 68: (R E-NM1-(5-F22-2-((4-(41EFHgA-1-L) s d) o}v| o) ¥ | v d4-L ) ¥ -2 d-3-Y ) o} 7]
x)-2-Alohi-5, 5-T W @ gl A-2-qlolulo]| 29| A=

v

o

AAe] 529] ©@A 2)olA 2-F IR addslo|= gl 3, 3-tHEeReds o] &l AL AL, AA
o 520 HAE& W] 54 3=(28 mg, 0.05 mmol; 40% 8)E& F53HAH
NS : [M+H] m/z 537.3

'H-NVR (300 MHz, DMSO-ds): & 8.98 (s, 1H), 8.59 (d, 1H), 7.89 (s, 1H), 7.49 (m, 3H), 6.83 (d, 2H),

4.39 (m, 1H), 3.98 (m, 1H), 3.70 (m, 3H), 3.02 (m, 4H), 2.40 (m, 4H), 2.39 (s, 3H), 2.36 (m, 1H), 2.18
(m, 1), 1.15 (m, 9H).
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[0475]

[0476]
[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

ZIHHEd 10-2016-0002318

AA 69t (R E)-W-(1-(5-2 2 2-2-((4-(4-F & |2 -1-2) F D) o}rl =) ) 2 W] -4~ 3 E 2 -3~ o]
®)-2-Alohie—4, 4O g dE-2-do}mto| =9 Az

i

AAld 529] ©A 2)0lA 2-v]ejdrkRAdEsto| = tidle] dadE|ste] =S o]&dhs AS Alefstar, HAld)

=
529 HAL wHEsle] EA 3R (17 mg, 0.03 mmol; 25% &)L +53%

il

NS ¢ [MHH] m/z 523.3

'H-NMR (300 MHz, DMSO-dg): & 8.99 (s, 1H), 8.53 (d, 1H), 7.89 (s, 1H), 7.52 (d, 2H), 7.32 (s, 1H),

6.83 (d, 2H), 4.36 (m, 1H), 3.96 (m, 1H), 3.70 (m, 3H), 3.00 (m, 4H), 2.40 (m, 4H), 2.39 (s, 3H), 2.18
(m, 1H), 2.06 (m, 1H), 1.21(s, 9H).

AN 70: (R, B-3-(1-0| A} o] S 2 E 2B )-N-(1-(5-F 2 2-2-((4-(4- D A 2-1-2) 32 o} 1) 7 2 ]
Y-4-9)3 Sl 9-3-4)-2-Al kot T Pofuto| 2o A%

KCI

N
/l‘lx - -
HN N N, .NH €N

@ a4
E;J

AA 6794 FEI (R E)-tert-FE-(1-(3-((1-(5-F 2 2-2-((4-(4-v & 9 H &2 -1-L) = d ) o} ] =) 9 2] ]
H-4-9) 9 22 P-3-Y) o} i )-2-A| o} e -3-L AT 2 T-1-ql-1-Y )Alo] F R Z 2 I )7l o] E(20  mg, 0.032

DE YEF229el(2 nl)o Foli, EGZFLRAEAN(2 n)S H7E 3, AL 1A7F F¢F unks)
Ak, A7) Whs EES gEFEREAEoR £33 § ISEAFEAUER £ 2 4R AHea, SAYE
S Ay gRvEadgy (FREEEEYEE = 811 (viv)E A

NS ¢ ] m/z 522.2

AN 7L (R ED-tert-38-(1-(3-((1-(5-F 2 2-2-((4-(4- D3] A 2121-1-2) 3 D ) o} )3 ] ] ©-4- ) 3]
£ 9-3-9) o} 1) -2- AP -3 S AT 1-d-1-Q)Ao| FRE 2 8) (D) T 29 Az
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[0485]
[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]
[0495]

ZIHHEd 10-2016-0002318

HN ~NH CN
L/ \
o N-Boc

[N

p

|
AR 529 ©@A 2)ol4] 2-F PR g sl = djalel tert-FE (1- 4“‘/\}01414EJ‘)(UﬂE‘)ﬂH}“ﬂ °o|E
2 ol gah A2 ASehn, Axd 520] HAL WEstel HHR(64 mg, 0.01 mmol; 30% )L TS

MS : [M+H] m/z 636.3

AAd 720 (R E-NA-(5-222-2-((4-(4-ME3 AR -1-L) dd) obvl =) F 2 W D -4-) 9] £ D-3-Y)-
2-Aobe-3-(F&-2-Q)oka Dotuto| =9 A=

N\CI
o

H N R N
o

0

N

Al

Jol 529] ©@A] 2)ollA 2-¥2|dIlE gy stol = diald] FH-2-7tBH Uy
A 529 AL wHEEle] A 3EE(32 mg, 0.06 mmol; 46% +8)S 53T

NS : [M+H] m/z 533.2

'H-NMR (300 MHz, DMSO-dg): & 8.97 (bs, 1H), 8.60-8.58 (d, 1H), 2.11-8.10 (m, 1H), 7.95 (s, 1H), 7.90

(s, 1H), 7.54-7.51 (d, 2H), 7.35-7.34 (d, 1H), 6.84-6.79 (m, 3H), 4.44-4.42 (m, 1H), 4.03-3.97 (m,
1H), 3.84-3.75 (m, 3H), 3.03-3.00 (m, 4H), 2.44-2.40 (m, 4H), 2.19 (s, 3H), 2.12 (m, 1H), 2.00-1.97
)m, 1H).

AAY 730 (R E)-NM1-(5-F2E-2-((4-(4+-HEd gz -1-g) dg) ol =) 9 & v d-4-D) ] &2 d-3-Y)-
2-Alohe-3-(1-HE-1F 9 &E-4-d)olTdolme| =9 Az

II :

0 P

N
|
AAjel 529 @Al 2)el A 2-d kLG st = tAlel - d-14-Y]BE-4-7 | sto| =8 o] 88k A

;g
o mlm

A 1=
S AQlstar, Al 529 & wbE }04 L4398 (54 mg, 0.10 mmol; 74% &)& 453

_44_



[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

ZIHHEd 10-2016-0002318

NS : [M+H] m/z 547.2

'H-NMR (300 MHz, DMSO-dg): & 8.96 (bs, 1H), 8.51-8.49 (d, 1H), 8.11-8.10 (m, 1H), 7.95 (s, 1H), 7.90

(s, 1H), 7.54-7.51 (d, 2H), 7.35-7.34 (d, 1H), 6.84-6.79 (m, 3H), 4.44-4.42 (m, 1H), 4.03-3.97 (m,
1H), 3.84-3.75 (m, 3H), 3.03-3.00 (m, 4H), 2.44-2.40 (m, 4H), 2.19 (s, 3H), 2.12 (m, 1H), 2.00-1.97
(m, 1H).

AN 741 (RE-NI1-(5-F22-2-((4-(4-HE g2 -1-d) H Q) o}r) =) ¥ g v 1 -4-D) o] 2] P-3-Y)-
2-Alobie-3-(Ro| o} ZF-2-Y) ol A Polmfo| =9] A=

WL

uNH CN

m]
(]

N
|

Aol 529] WA 2)NA 2-T e ApE sedEtol = thAle] 2-EAE ok ES o Fake AL ALehn, A 52

HAE REte] A58 (71 mg, 0.13 mmol; 73% F&)S F55F%).

(o)

Omz

Mo

MS [ m/z 550.2

1
H-NMR (300 MHz, DMSO-d¢): & 9.00 (bs, 1H), 8.88-8.86 (d, 1H), 8.33 (s, 1H), 8.22 (s, 2H), 7.91 (s,

), 7.56-7.53 (m, 2H), 6.86-6.83 (m, 2H), 4.40 (m, 1H), 4.00 (m, 1H), 3.86-3.78 (m, 3H), 3.09 (m,
4H), 2.64 (m, 4H), 2.34 (s, 3H), 2.20 (m, 1H), 2.00 (m, 1H).

AN 75 (RE-N(-(-2ER-2-((4- - E A 7-1-2) ) ol ) 3 2] 9-4-2) 3] B2 -3-2)-
2-Aloh-3-(3) el B-3-Q)ckadelrtol 29 A%

_\Cl

AAjel 529 @A 2)elA 2-d IR AG st = tiAlel 3-¥] YUk Addsto] =

S| oJget A A9
3, A 529 4% wHEEe] BHBEE (48 ng, 0.09 mol; 67% FE) S 53}

2
o

i
ol

NS ¢ [MHH] m/z 544.2

HNR (300 MHz, DMSO-ds): & 8.99 (bs, 1H), 8.96 (m, 1H), 8.83-8.81 (d, 1H), 8.72-8.70 (m, 1H), 8.37-

8.34 (m, 1H), 8.20 (s, 1H), 7.90 (s, 1H), 7.62-7.57 (m, 1H), 7.54-7.51 (m, 2H), 6.85-6.82 (m, 2H),
4.47-4.45 (m, 1H), 4.03-3.99 (m, 1H), 3.86-3.77 (m, 3H), 3.04-3.01 (m, 4H), 2.48-2.44 (m, 4H), 2.21
(s, 3H), 2.17-2.13 (m, 1H), 2.05-2.03 (m, 1H).
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[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

ZIHHEd 10-2016-0002318

AN 760 (RE-N-(1-(5-FE2-2-((4-(4- A D A A-1-2) 9 D) o}w) 1) 7 2w 9-4-2) 3] § 2] 0-3-) -
2-Aloh=-3-(3]2 B-4-Q)ctaBelutol =9] A=

CI

1 Nf\ B{Q

N
L]

|
A 529] ©@A 2)0A 2-F AR agdd o= il 4-F AR ALy o =E
aL, AAd 529 ARG WHEEe] LA 3SR (31 mg, 0.06 mmol; 44% F&)S FE5 ).
NS : [MHE] m/z 544.2

H-NR (300 MHz, DMSO-ds): & 9.00 (bs, 1H), 8.90-8.88 (d, 1H), 8.78-8.76 (m, 2H), 8.15 (s, 1H), 7.91

(s, 1), 7.76-7.74 (m, 2H), 7.55-7.51 (m, 2H), 6.85-6.82 (m, 2H), 4.46-4.45 (m, 1H), 4.01-3.99 (m,
1H), 3.86-3.78 (m, 3H), 3.03 (m, 4H), 2.48 (m, 4H), 2.24 (s, 3H), 2.20 (m, 1H), 2.00 (m, 1H).

AN 7 (RB-N(-5-22E-2-((4-(4-N G A R-1-2) 3 D) ohr 1) 7 2 v D-4-2) 3] E 2] W-3-) -
2-Aloh-3-(AEA-2-Q)ckaBelutol 2] A=

N/

N
"

I
A 529 WAl 2)0l A 2-dEdrbRchd|gto] = Al 2-FlEdrtnaddeiel mE ol&shs s Alelst
AL, e 529 HAE WHEEke] 5489k (30 mg, 0.05 mmol; %%Tgﬁ%$%}ﬁq

NS ¢ [MHH] m/z 594.2

HNR (300 M z, DMSO-dg): & 9.00 (bs, 1H), 8.93-8.91 (d, 1H), 8.56-8.53 (m, 1H), 8.27 (s, 1H), 8.06-

8.03 (m, 2H), 7.97-7.94 (m, 1H), 7.91 (s, 1H), 7.88-7.82 (m, 1H), 7.73-7.68 (m, 1H), 7.56-7.53 (m,
2H), 6.86-6.83 (m, 2H), 4.49-4.48 (m, 1H), 4.02 (m, 1H), 3.91-3.79 (m, 3H), 3.05 (m, 4H), 2.48 (m,
4H), 2.25 (s, 3H), 2.20 (m, 1H), 2.00 (m, 1H).

AN 78 (RE-N(1-(5-FE2-2-((4-(U- A DA A-1-2) 9 D) o}w) 1) 7 2 W] 9-4-2) 3] § 2] T-3-2) -
2-Aoh=-3-(|2h-2-Q)claBeltol 2] Az
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[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

ZIHHEd 10-2016-0002318

Aol 529 wHA 2)olA  2-3 g Y7 A~ g s} o]

= = Al yed-2-7kE sl = (A §02005/0401593
F2)E olgshe AL Asm, ANl 529) TG

Eale] HA3HeHE(36 mg, 0.07 mmol; 43% F&)&

NS : [M+H] m/z 545.2

'H-NVR (300 MHz, DMSO-dg): & 8.99 (bs, 1H), 8.97 (s, 1H), 8.89-8.83 (m, 1H), 8.83 (m, 1H), 8.76-8.75

(m, 1H), 8.18 (s, 1H), 7.90 (s, 1H), 7.54-7.51 (m, 2H), 6.84-6.81 (m, 2H), 4.48-4.46 (m, 1H), 4.07-
3.99 (m, 1H), 3.86-3.77 (m, 3H), 3.03-3.00 (m, 4H), 2.43-2.40 (m, 4H), 2.19-2.15 (m, 4H), 2.03 (m,
).

AAd 790 (R E-NA-(5-222-2-((4-(4-ME3 A -1-L) v D) obvl =) F 2 W D -4-) 9] £ D-3-Y)-
2-Aob=-3-(2- (i Eotul ) A D) ofaLofrto| 29 A=

N
()

I
AAe] 529] @A 2)0llA 2-FgldIHE G dstol = tiile] 2-(HH e ot )l =g dste] = (] W02008/066151
3 Hx)E olgste AL AQsta, AAld 529 HAS wHEIte] HA35HE(75 mg, 0.13 mmol; 83% FE&)S
TS5

NS ¢ [M+H] m/z 586.3

'H-NVR (300 MHz, DMSO-dg): & 8.98 (bs, 1H), 8.68-8.65 (d, 1H), 8.19 (s, 1H), 7.90 (s, 1H), 7.83-7.80

(m, 1H), 7.54-7.51 (m, 2H), 7.50-7.44 (t, 1H), 7.16-7.16 (m, 1H), 7.11-7.06 (t, 1H), 6.84-6.81 (m,
2H), 4.46-4.45 (m, 1H), 4.01-3.97 (m, 1H), 3.85-3.77 (m, 3H), 3.03-3.00 (m, 4H), 2.70 (s, 6H), 2.43-
2.40 (m, 4H), 2.19 (s, 3H), 2.16-2.11 (m, 1H), 2.05-2.03 (m, 1H).

AAd 800 (R E-N(1-(5-222-2-((4-(4- eI AR -1-L) d D) obvl =) F 2 W D -4-A) 9] £ D-3-Y)-
2-Alobe-3-(1-W - 1#F BHE-3-Y) ok Yoluto| =9 A=
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[0529]

[0530]

[0531]

[0532]

[0533]

[0534]
[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

ZIHEd 10-2016-0002318

HN™™N NQMNH ;‘N/
-
N
(W)
|
AA G 529 @A 2)o A 2-FE iRty stol= tlale] 1-wE-14-3 gE-3-7}H L slo] =2 o] g3l A
S Alelatar, AAlel 529 #AL wkRate] HAS3HE(71 ng, 0.13 mmol; 84% F8&)S 53T

NS : [M+H] m/z 547.2

'H-NVR (300 MHz, DMSO-ds): & 8.97 (bs, 1H), 8.69-8.67 (d, 1H), 8.06 (s, 1H), 7.91-7.90 (m, 2H), 7.54-
7.51 (m, 2H), 7.02-7.01 (d, 1H), 6.84-6.81 (m, 2H), 4.43-4.42 (m, 1H), 3.98-3.96 (m, 1H), 3.93 (s,

3H), 3.84-3.74 (m, 3H), 3.03-3.00 (m, 4H), 2.43-2.40 (m, 4H), 2.19 (s, 3H), 2.12 (m, 1H), 2.00 (m,
1H).

AAe 81 (R, E)-N-(1-(5-F22-2-(Ao| 2 Z 2 g o} =) ¥ 2 v d-4-A) F £ 2] F-3-9)-2- A oh =3~ (T F &~
2-2)olg Yolujo|= 9] A2

NSt

o
HN N™ "N .NH CN

A L/ L M=

R
=

HAAd 3ol A 4-(4-vE T H 2h7-1-L)old
3fo] EA3eE(72 mg,0.18 mmol; 38% =

@?
o

NS : [M+H] m/z 410.1

'H-NMR (300 MHz, CDCls): & 8.83-8.81 (m, 1H), 8.31 (s, 1H), 7.88 (s, 1H), 7.85-7.79 (m, 1H), 7.63-7.61

(m, 1H), 7.44-7.39 (m, 1H), 6.65-6.63 (d, 1H), 5.02 (m, 1H), 4.65-4.63 (m, 1H), 4.15-4.09 (m, 1H),
3.96-3.90 (m, 2H), 3.80-3.75 (m, 1H), 2.70-2.69 (m, 1H), 2.33-2.30 (m, 1H), 2.04-2.02 (m, 1H), 0.76-
0.73 (m, 2H), 0.54-0.50 (m, 2H).

AANd 820 (RE-N(1-(5-F22-2-((4-Ho o) Fe)obv ) 2 7 d-4-A) 9 E2| d-3-U)-2-A| o} e~
3-(JEd-2-g) ot dolrte| =9 A=

Anlel 3004 4-(4-w @ Agtd-1-)obd @ Al N, V-t gy e-1,4-tlolel S o] §ata, AAle] 52¢] 3}

9% W] BH3EE(15 mg, 0.03 mol; 206 #8)S FESAG

ﬁ
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[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]
[0550]

[0551]

[0552]

[0553]
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NS : [M+H] m/z 497.3

'H-NMR (300 MHz, CDCls): & 8.83-8.81 (m, 1H), 8.31 (s, 1H), 7.85-7.79 (m, 2H), 7.64-7.61 (m, 1H),

7.43-7.39 (m, 1H), 6.67-6.65 (m, 1H), 5.07 (m, 1H), 4.65-4.61 (m,1H), 4.14-4.08 (m, 1H), 3.95-3.88 (m,
20), 3.78-3.73 (m, 1H), 3.34 (m, 2H), 2.56-2.47 (m, 6H), 2.35-2.28 (m, 1H), 2.06-2.01 (m, 1H), 1.66
(m, 4H), 1.05-1.01 (t, 6H).

AAd 831 (R E)-2-Aob=-NF(1-(2-((4-(4-H 23 H &R -1-L) w D) ohr| =) ¥ 2] M| -4-L ) 9] £ D-3-YU)-
3-(Fgd-2-Y)eta Holutol =] Az

== | s
CN i

L

|

HNJ“N’ %:>mﬂ N
H

()

N
I

AAle] 3914 2,4, 5-ERER2Ivd tiilel 2 4-tErra v ds o] gata, AAld 529 S W5}
o] B231gHE(15 mg, 0.029 mmol; 41% &)< F533t}.

+

MS @ [M+H] m/z 510.3

"H-NVR (300 MHz, CDCls): & 8.81 (d, 1H), 8.31 (s, 1H), 7.92 (m, 1H), 7.83 (m, 1H), 7.63 (d, 1H), 7.47

(d, 3H), 7.40 (m, 1H), 6.92 (d, 3H), 6.68 (d, 1H), 5.78 (d, 1H), 4.73 (m, 1H), 3.83 (m, 1H), 3.63-3.44
(m, 3H), 3.15 (s, 4H), 2.71 (s, 4H), 2.41 (m, 1H), 2.34 (s, 3H), 2.11 (m, 1H).

AA ] 84: (R E)-2-Aot=-N(1-(5-Alo]EF2T 2 -2-((4-vd3 H g A-1-Q)FH D)ot =) F g v d-4-Y) H &
Fd-3-)-3-(F F-2-Y) o} Ho}ulo]| =98] A=

N
|
HN/kN/ N-" ..NH €N
Lo W =
0 Y A
)

AAld 304 2,4, 5-EFEF2RIZud tjile 2, 4-TF2E-5-Ate] S 2T R (A 2011/090760 Z )&
18-3kaL, Ao 529] AL wHEsle] 52 3}5HE(13 mg, 0.024 mmol; 32% &) 533},

o

MS : [MH] m/z 550.3

'H-NVR (300 MHz, CDCly): & 8.87 (d, 1H), 8.36 (s, 1H), 7.87-7.83 (m, 2H), 7.69 (d, 1H), 7.52-7.32 (m,

3H), 6.99 (m, 2H), 6.94 (d, 1H), 5.75 (m, 1H), 4.24 (m, 1H), 4.06-3.95 (m, 3H), 3.22 (m, 4H), 2.65 (m,
4H), 2.42 (s, 3H), 2.00 (m, 1H), 0.92 (m, 2H), 0.68 (m, 2H).

AAle] 85: (R E-N(1-(5-E22-2-((4-ME ¥ F-1-A)H E)otr| =) F Z v d-4-L) 9 E D-3-2)-2-] o}
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[0554]
[0555]

[0556]

[0557]

[0558]

[0559]
[0560]

[0561]

[0562]

[0563]
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e-4-(HH g o] o) -4-HE A E-2-doputo] =9 A=

|
J‘N’ N .NH CN
N

HN

0

.

A 529 @A DollA F5EF M(1-(5-F 2 2-2-((4-(-md g H 2 1-1-) s d ) olu o) v v d-4-2 ) 3] =
2 d-3-9)-2-Alo} oA Eofrlo] = (200 mg, 0.44 mmol)¥} 2-(td|dojn|m)-2-wd T m et (A
W02014/036016; 102 mg, 0.88 mmol)E T]EZZwgle] =ola, 0CoA ZZZEWEAH (224 uL, 1.76
mmol) ¥ S E2|d (217uL, 2.64 mmol)& FA7FE F, Ao 1AZF F¢F wakslic. “ﬂ s 23ES T
ZEadeon 3 H ¥3 HIFAUER 89 9 A5 AFetn, YEFoR A éli 7hetate
&5t ﬂ&i%ﬁ*ﬂiﬂizwﬂﬁiaimfw%%:2ouwwﬁé@ﬂd@<%ﬂﬂ e (89 mg, 0.16

mmol; 37% 4~&)& 533,

o

[¢]

NS : [HH] m/z 552.3

'H-NVR (300 MHz, DMSO-d¢): & 9.00 (bs, 1H), 8.53-8.51 (d, 1H), 7.90 (s, 1H), 7.53-7.50 (d, 2H), 7.28

(s, 1H), 6.84-6.81 (d, 2H), 4.38-4.36 (m, 1H), 3.97 (m, 1H), 3.81-3.80 (m, 2H), 3.74-3.73 (m, 1H),
3.03-3.00 (m, 4H), 2.43-2.40 (m, 4H), 2.19 (s, 3H), 2.14 (s, 6H), 2.10-2.06 (m, 1H), 1.97 (m, 1H),
1.21 (s, 6H).

AN 861 (RE-N(1-(5-F22-2-((4- D A 21-1-2) D) o} =) 7 2] ] B-4-20) 3] § 2] ©-3-2)-2-A] o}
=-3-(3-ANDSAG-3-Q)claBoluto|=9] A=

N~ Cl
o

uls
S
tlo
2
to

Ao 8504 2-(HlHEetn|w)-2-HE = %%rwhﬂsﬂ S A E-3-7tH Ly sto| =8 AFE-3)
saL, AAe] 859 FALS HhEste] EA8EE(19 mg, 0.04 mmol; 15% &)< 553819},

NS : [MHH] m/z 537.2

H-NR (300 MHz, DMSO-ds): & 9.00 (bs, 1H), 8.65-8.63 (d, 1H), 7.90 (s, 1H), 7.68 (s, 1H), 7.54-7.51

(d, 2H), 6.84-6.81 (d, 2H), 4.76-4.74 (m, 2H), 4.39-4.37 (m, 3H), 3.97 (m, 1H), 3.82-3.80 (m, 2H),
3.75 (m, 1H), 3.03-3.00 (m, 4H), 2.43-2.42 (m, 4H), 2.19 (s, 3W), 2.05 (m, 1H), 1.97 (m, 1H), 1.56 (s,
3H).

AN 87 (R-tert-F@-2-((B)-3-((R)-N-(1-(5-F 2-2-((4- Q2 -1-2) ) o} v 1) 2 ] -
1) %) £ 9-3-Q) ohv] )2 A oF 3-8 2 Z-1-d-1-Q) ) £ V-1 B A Ao 29 Ax
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[0564]
[0565]

[0566]

[0567]

[0568]
[0569]

[0570]

[0571]

[0572]

[0573]
[0574]

[0575]
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HN N0 CN
M
0 [}
Boé
)
N
|
A Ao 8504 2-(t] ] O}U]L)—Z—“ﬂa‘# 23 galel (S)-tert-FE 2-ET I EZU-1-7HEAH o EE A&
St AS AlQstar, AAd 859 S HtEsle] H43815E (39 mg, 0.06 mmol; 56% &) F53}T).

NS : [M+H] m/z 636.3

AA ) 88 (RE)-N1-(5-FZ2-2-(4-WEHHg2-1-d) ) ol ) F v Pd-4-A) F E& 2-3-U)-2-A] o}
e—4-(4-o DY FA-1-Y)4-H e A E-2-do}ulo| =] Az

|
HN"L‘N” NS

L

@ 077'%,!(“

i -
[ :] C

N

|

AN e 85 2-(T] W R opu] e )2 &) 3% 2 m Mol 2-(4-o &) | ebA-1-) )-2- W &) L 2 obS A} gEhs
AE AQstar, AAld 859 AL HrESe] 543135 (21 mg, 0.03 mmol; 24% F8)E ?’cﬁiiﬁ}.

MS : [M+H] m/z 621.3

'H-NMR (300 MHz, DMSO-d¢): & 8.97 (s, 1H), 8.51 (d, 1H), 7.89 (s, 1H), 7.53 (d, 2H), 7.24 (s, 1H),

6.84 (d, 2H), 4.36 (m, 1H), 3.81 (m, 1H), 3.70 (m, 3H), 3.00 (m, 4H), 2.47 (m, 10H), 2.40 (m, 4H),
2.39 (s, 3H), 2.18 (m, 1H), 1.97 (m, 1H), 1.16 (s, 6H), 0.97 (m, 3H).

A 89: (R E)-W(1-(5-222-2-((4-E I3 -1-D) s ) o}r] =) F 2 ] d-4-L ) 9 2] D-3-4)-2-Al o}
=-3-(1-(dHdolr] ) Alo| F2 T 2 g) ol g YGolulo| =) Az

ifju

N= "N~

i atd

HN

AAle 85el A 2-(Hmdotr|m)-2-mE 223t dfjilel 1-(HrEolr| ) to] SR 223t d|slo]| =5 ALE

stE s AQstar, Al 859 #AS wHESte] EX431FE(3.6 mg, 0.01 mmol; 6% T&)S F533Tt

NS ¢ [M+H] m/z 550.3
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[0576]

[0577]

[0578]
[0579]

[0580]

[0581]

[0582]
[0583]
[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0591]

ZIHHEd 10-2016-0002318

'H-NMR (300 MHz, DMSO-d¢): & 8.97 (s, 1H), 8.41 (d, 1H), 7.88 (s, 1H), 7.53 (d, 2H), 7.29 (s, 1H),

6.83 (d, 2H), 4.36 (m, 1H), 3.96 (m, 2H), 3.72 (m, 3H), 3.03 (m, 4H), 2.46 (m, 4H), 2.24 (s, 9H), 2.19
(m, 1H), 1.96 (m, 1H), 1.13 (m, 4H).

AAd 90: (RE)-N(1-(5-FZ2-2-(Alo|FR2 X 2 Holr| ) | d-4-YU) F E & d-3-Y)-2-Al o} =4 (T &
oln ) 4-H D H E-2-dlojulo] =] Az

N_,——

i
AAe) 30A 4-(4- DS ABA-1-)obd el TAle] Aoz ofle o] g3k AL ALstm, WAl
859) A& W] BAST(43 g, 0.0 mmol; 66% F&)L S5

MS ¢ DI m/z 418.2

1
H-NMR (300 MHz, CDC13): & 7.80 (s, 1H), 7.00-6.90 (m, 3H), 4.54 (m, 1H), 3.88-3.56 (m, 4H), 2.58 (m,

), 2.27-2.02 (m, 2H), 2.17 (s, 3H), 2.14 (s, 3H), 1.23 (s, 3H), 1.20 (s, 3H), 0.58 (m, 2H), 0.42 (m,
2H).

AAd 91: (R, E)-N(1-(5-F22-2-((4-(H|dolu =) le| S 2 & A)
olr ) F P d-4-A) W S U-3-2)-2-A| o} e —4-H| & -4-(H D o} = ) N E-2-ql o}ulo]| 9] A&
9A 1) tert-%8 (R, E-G-(1-(5-FR&E-2-((4-(H | go}r )

’\}01 gx34)otr| ) v e d-4-9) 9] S8 d-3-9)o}r] 1 )4-A] of e —2-m D -5-5 A E-3-<0-2-9)) (W &) 7hu}
E o]

N .NH CN
L 9
Boc
o e
AAd 304 4-(4-vWd I Fehzl-1-)old ™A tiilel N N-tu|EAlo]E 23 4k-1 4-T]o}Hl & o] ol AS A<
ahar Aol 529 B9 W] B4 sgEg S5,

A 2) (RE)-NA-(5-FE2-2-((4-(t]H ol ) Ao S22

o)) ] g HU-4-) I & §1-3-U ) -2-A| o4~ Bl -4-(H F o} o ) N E-2-¢llofuj o] = o] A

1
HN’J\N/ N]:_\]‘,NH CN

%,
H.,—'-
GA DA FET tert-H4 (R, £)-(5-((1-(5-FZ2-2-((4-(t)W D opn] o) Alo] F 2 &) A Yol 1o ) ] 2] 1] Tl -4~
¥ EEd-3-Y) o} ) 4-A] o} i —2-H E -5-2- A H E-3-¢l-2-) (H &) Flufd o] E (5 mg, 0.01 mmol)E 1,4-
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[0592]

[0593]

[0594]

[0595]
[0596]

[0597]

[0598]

[0599]
[0600]

[0601]

[0602]

[0603]

ZIHHEd 10-2016-0002318

NS [M+H] m/z 489.3

AN 02 (RE-N(-(5-FEE-2-((4-(4- D A -1-2) 9 D) o}w) 1) 7 2 W] 9-4-2) 3] § 2] T-3-2) -
2-Aloh-N-o9-3-(3F) B-2-Q) ok Aol 29 A=

A D tert=%9 R)-(1-(2.5-H S 2 zd|eju]d-4-9) 3] =] d-3-A (&) F}ujulo| E o] Az

/I

Hoc
FEHE Sl =FAlol= (105mg, 1. 88mmol)° teg A Z ol = ol Ao A 108 F¢F whkslgeh, whs &
FE Ao 3oA Fozl (R)-tert-F8 (1-(2,5-tF 22 I M| H-4-d) 7 2 d-3-A) 7rbr| o] E (125 ng
0.38 mmol) %} }19_55} Hek (95 pl, 1.52 mmol)S =X o2 H7lstar, oA 24A3F wukatdth, 7] b
& &l B Hrtelar, odolMHOE §Ho R FEHEgTE. Hopxl %7]%% x3t AT AUYER T8
9 A5 A, MEFoZ AxS T 79 Flo] EEste] 2 (117 mg, 0.34 mmol; 89%

288 SE

T & ‘[‘:FO}’%!E}.

@A 2) (REO-NFU-(5-F22-2-(U-U-m &g g-1-eH A ) ol )
g d-4-9) I EH-3-)-2-A o} e-NH " -3-(F] g -2-) o} F Hofufo| = o] A Z

H,,,(I:L

Arje 39 A 2)ell A (R)-tert-F8 (1-(2,5-T] 22 v H-4-A) F Ed-3-) 7l o] E df4l tert—F-
% (R)-(1-(2,5-vE 229 YV Hd-4-) I E d-3-L (&) Fhut o] EE A&3tE 2& AlQdstar, Al 39
H4E vt HA43819E(11 mg, 0.02 mmol; 33% &)< 5313

NS [M+H] m/z 558.2

471 AxE S-S sl & 19 g3l

rE
P
£
B
4
e

st &
(R)-N-(1-(2-o}n] =3 &) ¥1-4-2)

D i/ ¥ Z2 ¢ d-3-d)olgHolnjfo] =
H,N NQ"” -

’ NH, (R)-N-(1-(2,6-t]o}n] x-5-F =
a =3¢ el-1-9)) ¥ 2] H-3-

j{\ - j)\/ )opaPofrtel =
H,N“~N? rD_,u Z

_53_



ZIHHEd 10-2016-0002318

N

LN
[SW S w

)-N-(1-(5-F 2 2-2-((4-(4-1
¥ | 2} -1-2) o d ) o} ] 1)
H-4-d) 9 &2 d-3-Y)ol=

mE_EmE;a

v
o}u}o]

RN (5222 2- (o] 22
=2 g opu ) vl 2] 1] 1-4-91) 9] &
2 ¥-3-9)ol A olrto] =

'D-u

R)-N-(1-(5-F 2 2-2-((4-H&
Fol S 23 A )olr| ) I ] v T -
)3 Z¢g-3-2 ) o}z Holmlo]

niz=

N-((R)-1-(5-E22-2-(((1R,4R)-
4-3} 0] = A|Afo] F 2 841 o v]
1)) 2] H-4-91) 9] 2] -3
D)ot ofrlo] =

(R)-N-(1-(5-F 2 &2-2-((4-(T] ™
Holu| i) Alo] S 28 A )o}n| 1) 7]
g d-4-<) 3 &2 -3-d)o}=
Yojujo] =

(R)-N-(1-(2-((4-(4-¥ D 3] # 2}
-1-)Hd)obr] ) I 2l v Tl -4~
)y 28 g-3-2)ol g Holujo] =

R)-N-(1-(5-ZF 2. 2-2-((4-
(4-v ey FH2A-1-2)Hd ) o}
)Y Yrd-4-2) 9 S d-3-
d)olmHolwjol =

10

(R)-N-(1-(5-B.2 % -2-((4-(4-H|
gy g 7-1-2) F ) opr) i) 3]
g d-4-) 3] &2 d-3-d)o}=
Yojujo] =

11

(R)-N-(1-(5-HE-2-((4-(4-H &2
g F g-1-) #d ) ohr| ) 9] 2
v d-4-d) 9 E8d-3-4)ot2d
olnjo] =

12

(R)-N-(1-(5-Ato]| S 2T 7 39—
((4-(4-w & 7] 7 ]a} - —%)ﬁﬂé)
opn o) v 2 ¥-4-) v F 2 -3~
d)ol=zHGo}ulo] =
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13

“t T'Dn

(R)-N-(1-(2-((4-(4-v 9] A 2px]
-1-9) ) o] ) -5-(EE] &%

S zue) ]2 vd-4-9) v &2 d-
3-d)obadoputol =

14

”Oni.:: i

($)-N-(1-(5-ZF 2 2-2-((4-(4-1)
gy o g 7-1-d) H ) o} r] =) 1]
gd-4-d) 9 EEd-3-4)ot2d
olnjo] =

15

O ,CE,D\H '3

N-(1-(5-FZ2-2-((4-(4-H & 7
sAlebl-1-2) ) obu) i) 9 2 |-
4-d) oA B P-3- ) o} Hofulo]

16

T
=8 e

17

\N,\

OJ’IQL

N-(1-(5-F22-2-((4-(4-W & 5
HA2A-1-) A ) opn| =) 3] g -
4 ) ¥ #H g -4-Y ) ol Holm}o)

18

(1-(5-2 2 2—2-((4—(4—7)
BH-1-2)s el )3

1)) 2] 9-3-9) ¥ -
1=

DL e
Lr&l_&‘“

N_
)5
-4-
2o}

wfo

19

L N

LN N 2
O‘H*"’ 'D'-uim*’

(R)-N-(1-(5-F 2 &-2-((4-(4-1)
gy ebd-1-2) H d) opn| =) 7
gd-4-) v Egd-3-Y)-

2-((OH g o)) &) ol Ho}

nlo]l =

20

Q,.T

(R,E)-N-(1-(5-Z 2 2-2-((4-

(4-v ey H2tA-1-2)Hd ) o}
w)yEd-4-)F S d-3-Y)-
4-(g g oju] 1) - E-2-qllo}u}o]

juy

21
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