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B 29 2017d 11€¥ 790 9% n=F /=Y dE WE 62/582,6939] o]olS A sl EYd Fuz X

2l 2 NE-HE 28, AXE olF, T2, A
& 9 xz dHAFY FA FHkEE a/B olFolEA W wdel A sideEle] &3th (Barczyk et
al. Cell and Tissue Research 2010, 339, 269; Srichai, M. B.; Zent, R. in Cell-Extracellular Matrix
Interactions in Cancer, 2010). Xf3ElA, 18F<2 <y 2 8F9] HE AHEFHY gt o2 HEH
FAE 24F°] o/B ALY o]FolFA I EA. FAAS Y A= (IGF-B)HE s, AE 83
9 27hAY Aol 7[A7F HE FE2 ¥y 34 e el 554 988 2t ayB1, avB3,
ayB5, avB6 ¥ ayB8E ESE EI V (ay) JEZHAL A TGF-B2 19 &4 Fez AFS F
=3t 3% A2 #o3t} (Henderson, N. C.; Sheppard, D. Biochim, Biophys. Acta 2013, 1832, 891).
kA, ol# sk I AA TGF-B 9 ay JEIZE-wiziE EA3te] A28 TGF-B-T58 W& A 7
o5tz 98k Adrlsst X8 HEHS AFst}d (Sheppard, D. Eur. Resp. Rev. 2008, 17, 157; Goodman, S.
L.; Picard, M. Trends Pharmacol. Sciences 2012, 33(7), 405; Hinz, B. Nature Medicine 2013, 19(12),
1567; Pozzi, A.; Zent, R. J. Am. Soc. Nephrol. 2013, 24(7), 1034). EE 5%9] qy Ay 2dE& 19 HHA
=, dzid yuEdd ) vEZ'YE 9 Ax-d@ HEZ (LAP)] EAstE ol27d-2 Al -olaT 2 EAL
(RGD) EE|ZE dAste A1) 22 SIME (24F 5 8F)ol &3},

ay JEIZE SheFE el B2 A7e] vttt dE S0, ayB62 AT 22 Ul Y AlE oA -
S Feor HEEAn, dF B A AR Et A ddFdEn. oyB3 B ayBSE dEAE, Y
v, @@t 8 uy FF AR AellA] Rt oy daAFAAlE B A E FellM BEEH, v 0Bl &

dste ARFEAE B A0 AE el Sy,

l

O

BoT el B4 A6 deels SRd W ARE (PP, 3+ 2 A% H4F
( A AW (NASH), B ohel 44 Ashzel ek w-QlEw
Nzl elal Agaht 250l ohgel JeduE L ducge He pFel Aol ds) sA%
Yo oE el ofa vis: Weta du, dAv AaF L ol AmdA a, dHIA F
gol Age ABAY ol s DR ESHE HFBol B Aol

oy QTS e ded miowaes sR,

2
i)

HeA 5 A7 AAAZE £l Baw it

(Kapp, T. G. et al. Expert Opin. Ther. Patents 2013, 23(10), 1273; 0'Day, S. et al. Brit. J. Cancer
2011, 105(3), 346; Pickarski, M. et al. Oncol. Rep. 2015, 33, 2737; Wirth, M. et al. Eur. Urol. 2014,
897; Henderson, N. C. et al. Nature Medicine 2012, 19(12), 1617; Horan, G. S. et al. Am. J. Resp.
Crit. Care Med. 2008, 177, 56; Puthawala, K. et al. Am. J. Resp. Crit. Care Med. 2008, 177, 82; Reed,
N. I. et al. Sci. Transl. Med. 2015, 7(288), 288ra79; Anderson, N. A. et al. WO 2014/154725 Al, WO
2016/046225 A1, WO 2016/046226 Al, WO 2016/046230 Al, WO 2016/046241 Al).
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Bodwe Boune] BN sl date] BE 59925 I EH9aE 598 94 HsE
ZAE Jold AFFE zhs ANE TP, Adukd o2 D wARH R, $i) FAUAE FFA D
AEsag TG, wae) BUYat ¢ 2 08 TPUt. A94-EAE dFEe dndor A
P\itoke] Babel VlEAel Al FAE FAAQ V%ol ols) w Belol AR ARSI FA del o
2] AbesE 0-EAE Al el H4F FU9A-RAY AkS Aol Ax® 4 gk, ol s
B2, dE 5ol A=A A4S ZAAsted doM Y EEE P Ao RA, e gAA s M+
ATk, oHgE THARr Ao, ol AFES AESA, o wi oEdtd 54 fela WA
e A8 M 5 A

0

®oarge) sgEe o) WA 9 pAH AAgH AdelNe) WEe mEd #A ERotd TAW g
wgel ols) Az S Avk. @ wgAdl AxE TxE duE 9 Jbay) duge Arae wE WAl
el ez i Zhig) R dohela, s EEHolx kR wheAdAe] shirle X
Eougo] AR gtEo] Az Wyve s Aow F).

sheba] (1')9] &2 FAHIE w2 1 WA 4ol el dnbs Aol wet Axek = vk, Axs= 3
2 (109 54% A we, R, R-X-, R, R, 2 RE 88t (1)) Us=gsgaaee a0 728
Z9at7] el ks ALY e o Foll Auste 5 ok vk 1ol yEkd nkel o), vE o)
2 4% W38 [Tetrahedron Lett. 2003, 44, 427 (Handy, et al.)]oll 7172H® wle} o] A=7] Whg T ~E
BheS S8 dE cdxdHE 125 4T 5 v didkder gE CdiHE 4= A" VeEoRe] S
7Rt Al FAH T WMol o8] = & [Gupton et al. (J. Org. Chem. 1990, 55, 4735)]¢] AAE A}
ool Rlotntg 9 2 3 S|4l dl=HEZ 49 nstE S8 Asdte WY - E-2-tER Ao ER S

Wolut] & 2= AYAoR AF7tsstAY, = 3 [Davies et al. (J. Org. Chenm.
2001, 66, 251; AXEFLLZ¥AFOE <4)]9 Hx E= & [Arnold et al. (Collect. Czech. Chem.
Commun. 1973, 38, 2633; HEZ=Ho|E ¢1)]o] HAE A&ste] 4T &+ vk, IF 72544 55 &0 o
At EtOH H3= MeOHolA, 37] oZAdh NaOH, KOH =i LiOHel 98 & o ~8 2 42] H]'r3}ol] o]o]jr] At o
A HC1 T SO0l o3k Abdstel] ofs) 4% 4 Sk, R = HQl A9 &34 (119 &= o= 7]
=woke] e Tl A FAE ofn= FAd kgo] HE thdg dap T e ARESte] ofnlin o 2|
2 67 IE FFE2EAL 5 Abolo opn= AFS FAsta, 35 79 3EE (YR davtssiAY ®
= 7] oA Na, KOtBu, Et:N, iPrNEt, NaOH/ BuNBr 5 (o7]A4 X = @271, OTs, OMs)e] =4 afol,
T VlEiore] B4 VAt Al &oldtAl FAE AAE AEEte] AT £ S o8 vgAststa,
AdE FIEEAL AHEE $454 gHE] 58 4 vk, gk o® tddst AAES KOH (An et
al. Chem. Commun., 2011, 47, 1869)¢] &A] &}ol, o}v|x oAHZE 6 ¥ ¥ZE 72824 528 AYAH o}
veet Yad vd ¥y EEUCIE (8)9 vkl o3 F4E 4 Ark. ol dAHZE 62 3 (dF
5o, &3 [Hutchinson, J. H. et al. J. Med Chem. 2003, 46, 4790; Henderson, N. C. et al. Nature
Medicine 2013, 19, 1617])°l] X% WS AF&3le] Az 4 UL},



[0040]

[0041]

[0042]

[0043]

SS50l 10-2700471

we2 10 88 (1) R = o 3kt e] A2 9 ugs

R3 (@]

~r" “OR' R2XB(OH)
1 2
gt 1 Pd (0)
Z'=Cl, Br, |, == TfO
R O S| B2 k=8 R® O
RZ gus R?
\ OR' X \\ OH
NH NH
R! R
N'V'e - (U\OR' . 5
_NH, "
R NaOMe/MeOH Me, Et, t-Bu, Bn
Z'—PFG,CIO4
1 R O
HzN)\,/U‘ORes 4
R5 RB O R
AZRA RE ISy coH
NN_J R®

2 Xy 1/ 99 g1
< @ ©O r)
EE i\SPhgon IKOH

3.0 AHEZ §HE

LA A Y] HEgS =R gd S ?:HOT%}L 84 (1) R =1 384 15 9 16)9] 5=
A2 HESA 20] AYEY. IE AdAHE 4= BT A ASH 2 Sl a) AE €A 9 = b) IE=F
Ak A 1099 AEH (Felpin, F.-X.; Nassar—Hardy, L.; Le Callonnec, F.; Fouquet, E. Tetrahedron
2011, 67, 2815-2831) % AAdE &Fo| 5 st o&f A= JAAHE 112 d&d 5 vk, YZELd o
2~HZ2 128 AE o= 117 2-opvx-3-x2Wugde] F3o o3 PP 4 Utk (Jose Marco-
Contelles; Elena Perez-Mayoral; Abdelouahid Samadi; Maria do Carmo Carreiras; Elena Soriano (2009).
"Recent Advances in the Friedlander Reaction". Chemical Reviews. 109 (6): 2652-2671). UYXEg o}w]
T e #E 7ledeoke] 4 ZleAdA AR v o= A Ax T e ARESte] vEHEd
ol~HE 129 GRIZHE AAFE FEHRALD ofnw o ~HE 69 AEH o3 5T F drt. HEDG
SRy ElYY A 15 (72) 2 16 (F2H)2 47] oA NaH, KOtBu, EtsN, iProNEt, NaOH/ BuNBr 59 <&
Al el YEZElEd ofn|= 14¢] o3 tjgAs} st (A7]A X = =27, 0Ts, OMsq), E& tibA o= KOH
o] EA st vdZElEd ofn= 149 tHld Hld Exg EFEHClE (3)F REEA7IA, Fuf d7dd Pt0,9
EA kel YzEgd 1EE AEA ag gdatan, AAE FtERAL J2HEE $5% GERSEY F4T
T Atk HEgS=2YUZEIY AF 15 2 162 E3F SZoln= ) Gy p-EAolu =9 EA) s, ou]-3
A vEgEd agE e 9 52, 93 fE JEZEEdR ddslE daHE 178 S8t (Yizhe
Yan; Kun Xu; Yang Fang; and Zhiyong Wang. J. Org. Chem. 2011, 76, 6849-6855), ¥<2o = 129 15 % 16
29| Mo AMEE WA FARE WS ARkl AT ¢ dvk. dijkAe® ) 156 E 168 12 EE 189 Al
94 a1z Fdste] HEHS|E2u2EY A2 19 (F8) B 20 (FxHE £53 o, 129 15 9 162
2o Ak AFEH WA FARE HH o5 FAE + k.

wrea 20 olzyly wabAlEA el HEE ERUzERY R)S 2= §84 (1) R = H #8H 15 2 1
6)2] shatEe] A2 93 w4



SES46 10-2700471

Pd(OACc),, P(o-Tol);

YR n=03 R Q

Me 9 S OR'
— 7 \NH
=== @] n 1@
R o 1. Pd(OAC),, P(o-Tol)s
HO. Z  _ 11
2 oR Y =03
\ NH Me 10 |N\ NH,
R1 2. 2k3}
1 Z>CHO
z'=cl, Br, I, =& TO
R'9] o: 1.9 2HZ €235
Me, Et, t-Bu, Bn Pd(OAc),, P(o-Tol)s
_ 2.AZHA
N | Ny n/ R O ]
X = n=0-3 HzN)\/lkoRe
13 R5

NH
~NR O R
Y A LA conH
NN RS
R" 45
.
R (N
S NHR® O R
o=\ NN
H & NN RS
17 R 16
R'9] o: /
Me, Et, -Bu, Bn / 7
NH _N
12E=qg M2 PO AN RO NHR®  ©
~ or T N OR'
XN }-NH
R! 19 R' 20
[0044]
1 N - 6 - = -
[0045] S22 30 olZ27d ErAZ A9 2-oluF Y (R)ES Zte 38k (1I') (R = H; 38k 25)9 381gh&E9 3t
el o
RS O 3 0 A\
BOCHN{/\)\n/ 21 R ‘N+ Cl
Z! \\ OR' " “OR'
NH n=0-3 / \ NH O
1 HN N 1
R 29135 R o
Z'=Cl, Br, |, == TfO
R'9] o: =
1. AZH
Me, Et, t-Bu, Bn AERA
4
s o \ RY O o
i N 50 N owe
\\ OR'1. Hy, Pd/C =N ¥ \\ OH RS
7\ NHn/ NH NH
A R’ 2AHZ gRE K 2 Xy 7/ 97)
e} 24 e -@® O
z EE 7 5Ph,0Tf /KOH
3d2HZ EHE
R3 0O R4
7 NNH I N CO,H
N XN R
1
R 25
[0046]
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[0052]

[0053]
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WA 3 ol2rld wARA Y 2-olulwu S 2t #EA (1) R = I 33 25)91 s}er= o] g4 ol
dE 71A s, olu oAElE 22% 33 WS 2 Sl BEE ol Al 213e] AZH U F&5H gEH
so) o3 9T oH= 4_%—%1 AZY 5 ek N-SAE 232 ool ol zE = 20 .%H 2-Zre vyl
eA =) AaA Aste] o9& P4 4 Yk, oyl W A 24 Pd/CY FA Bl N-S A= 239] Fo]
olo} A o ~E|E2 HFo] o3 ﬂlié} % oth. obmwzEldl AF 255 wheA] 104 59 884 (1')9] 33
220 Aol ALgE PRI GG WS ALEte] ofun o 2EHZ 6 % ojnwvEd AF 24THE 553
% olet

2 4 okzsld BR|RA Y] 2oy F = RelntE (R)S 2= stk (1) ] = H; #43H4 29)9] 3

N
3 3
R* O 1.E>-SCH3 R O
N orR N OR' 1. Hy, PAIC
N n/ \NH aY NH
2

R! 29 2HZ EHS [ D—NH" R 2. AHEZ SRS
=03 22 H 27
1. AZFA
R* O

6
HzN)\/U\ORe N R® O R*

E P~NH Q9
R5 S—NH CO,H
H WOH EN% % \\ N/K(S 2
2. X\/\X 7/%47 H N\) R

R? e R!

_@® O
28 EE= = SPh,0Tf /KOH 29

32z gHS

obZrld WA A 2-ofutF ERonhES b= &k (1) (R = Hi 334 20)9] o] T4
o= Wb 4ol ofzEnh. opnkmydERolutE o AHE 272 A7 ]ZHQ ofvim ol ~E|E 229) Ak
AAAA o) 2-(HMEE 2)-4,5-H s =2-1-o]uthE o] ®Ego] oojA oxH= drzo o8 Axd
Ak, ofvmy s ERoluttE Ak 282 Pd/Ce] A sol] ofnmys|ERojutE o AHE 279 olF A9
ggdol ojolA oliHE gRT o) Az 4 vk ofvmyE|d At 293 ofv] o AHE 6 B ofv] it
S|ERoluthE AF 282FH whEA 1o]A 59 3tk (1')9] stda o] dke] AHSd Wa AR Us

RE A% 74 Axnlo]le AE WA E(Cisbio International)Z2F-E]e] HIRF (72 Az &af d3) 7)<
AHE-3F

3 Al 2
AL, webd BE S HIRF A% HA4o=2A ZlAdr. Q17 avB6 (7)ol o3 oAl Aol o
g A1 Ades i 1 A", HIRF A% A4 sh7] lelzded s gyso] glvk: QIF ayB6, AT
ayB1, 917k ayB3, A ayB5, L Q7 ayB8. EE HAAL 7] #AAH SEAZ A& 20
2, pH 7.4, 1 mM MgCly, 1 mM MnCl,, 0.01% =9 20, 2 0.01% BSA. therd oz SPA-7|W HAE 84
3ol bl ARg-3skdTE.

371 ARt ayB6 HIRF 23 A4S A% A
& D A =" & D systems), 3817-AV)& RIQE|HS}elivt.  BIQEHS} QIXF ayB6 JHLTS 1.25 nMe]

HE T2 HAA 871 #HEssith. ololA, FITC-H#d FH2de (Ae]E~2 & (Cytoskeleton), FNRO
2)& 5 nMY FHF FE2 HU7PEIAY. EFES WE YA FEhe2~ H3)FZ(Thermo Fisher Heraeus
Multifuge) X3 YAIEEZ AFg3le] 32 E9F 600 rpmo 2 YA RS the, A2o]A 1A7F B9k 5Fuo] A3}
Atk ololA, 2ESIEHY HEF (Alzute] e JIE WM E 610STLB)S 0.625 nMé] HF w2 H7bsisiv.
AE EES AR A FF9= @H Z X3 %é}‘ﬂrﬂ% ARgEle] 3% FeF 600 rpmoE FAEZ 3 ThS,
ol Al Aol A ghA] QlFFHo] g & HIRF 2135 #53qlt).

d

3oHEA QD AAE VIAE T A2 A oyB6 dHZH (R

Sh
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[
fi
fr
gl

rlo

{0

(0054]  SPA-7IWF AAL s FnEHeIM AAE A% fAE 9 ARl whe wa v)ERoke] B A&
Aol elal] golatAl olaiH = AEAl B eRt=el gk Adg W] ofs) =85klth: Pachter JA, Zhang R,
Mayer-Ezell R., "Scintillation proximity assay to measure binding of soluble fibronectin to antibody—
captured ayB1 integrin" Anal Biochem. 1995 Sep 1;230(1):101-7.

ol
2

[0055] 1.
A7k aVp6
A HE
(ICs0 nM)
1 32
2 0.51
3 2.4
4 80
5 0.59
6 0.98
7 69
8 25
[0056]
Q1ZF aVP6
AANd Az
(ICso nM)
9 0.60
10 1.3
11 2.3
12 32
13 7.2
14 22
15 23
16 1.8
17 2.6
18 140
19 6.5
20 34
21 5.6
22 1.6
23 1.6
24 1.6
25 4.6
26 53
27 438
28 340
29 0.73
30 1.1
31 12
32 410
[0057]
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@ 2 e shteg AU
B oo ® ve SUe mF ARe o), 954 Pl T AE-394 gl ARE AW ookl AxE
d% W wye) HgEe gug ATe

B oo ® e SUe A4 g, 934 ol B AT-344 Polo ARG BEE e BN A
B OREZ AL L A2 ARAF Felshs AL TFAM, oA AL ARAZ B owwe) e, Mot
ol A% ol wE AT-Z4Y Fool Am WHe ATET

wowe] E e SWe ayolAe B4, P EE 2 82 A%, ¥ ugd 53E 2 S Aw
ACE)e 28 AAE AFwt

2 o ZF Al 24 EE 2Y P EE 23 §Ed] ASHE Fobel AmA(E)el
B Zolx, ol s ARA F 13 oY, vEHbAe IEEE

3
1 WA 3Fo=2fE AYdrt: T6FE 49 oA
b (VEGF), dAd-freid A7 <1k (PDGF) 2 AFEAE A%
A2F (FGF) 484 71vAle] dAA (A& Eol, JHTHE), A8t &-avf6 BxIT2E A (& 59,
369), A7t AEF HEZ-2, AZFH QI H ofgRel= P, TGFB-1, -2 E -39 st A= 1zt A,
Tdd 84 A (dE 59, vpAdE), JEHHAE A, c-Jun obe-2w J1uAl (INK) JAA (A5
So], 4-[[9-[(39)-EHlEg}8| =2 -3-Fe}d]-8-[(2,4,6-E]| ZF o 23 d) o] = |-9H-F A -2- Jo}n] = |-E W~
=1 2, 3-AEHAIAEAL (PBI-4050), 7= (111) & HEZH-X&H X298 {F=A, o
Begad &4, QQEF71-13 (IL-13) A (& 59, dBg7iay, EZ27)FY), JEF1
(IL-4) 2 <AEFZ 13 (IL-13) ®A38} o]FEel4 &, NK1 E7|7|d 84 asA (A& E°, Sar9,

Met(0,) -&4 P), AEHU vleess, A4 A7 date] g Ak Ax=3 DNA-fr3i€, Ig61 749 &

wERY A, 9 C-ARFYD = 20 o] A=A S Az 16l Tt FA (dE £, IHEFH,
CCX140), @AEekAl (dZ Eof, N-olAEA=EQl), EAFToxE2kAl 5 (PDE5) AlAl (d& £,
Adu), A Ve A ARE A ZEA, A7 FAIEA AEA (dE B, HLERIR, o
ZHERIR HEnlolE), ol=dddA B2 GTAl (dE Eof, AFEE, AYEHE), ZEEHIAHIZE
(& B9, EgIAEE, drdElE, SFEIIE), "ddAA (dE E9], elaEgF 2, gavto]dl, I
AZ5-2), 2@ NALFD, NASH, =& A AstFe] 5o &3 g, oAd FXR 254 (3 Eo] 0CA,
GS-9674 H LIN452), LOXL2 GAIAl (& 5o AFF), LPAl 43A (& 5o SAR 100842), PPAR Z=gA|
(A= Bo], dgyvgez, doZaeE, 2 AFZZFYERE, 1VA337), SSAO/VAP-1 AA] (d& E9o, PXS-
47280 2 S7ES302), ASK-1 &AIAl (S B9 GS-4997), ACC A1A] (d]E Eo}, CP-640186 2 NDI-010976),
FGF21 &% A (|2 Eo] LY2405319), Zt2dkAl JAA (dFE S0, Ag7kb), NOX4 A4 (2 &
GKT137831), MGAT2 oJAAl, @ HFAH/AEAE F3FA (dFE £ ofgE)E X3 old A=A+ &=
2 o] vheket AAISEHOl oV JAAE Tk 1% o] A=A A CCR2/5 AAA (oE Eol, AUA
U =), Zde-3 A4 (dS Eo], TD-139, GR-MD-02), FHREZA F&A A3A| (dF Eo], ELF7}~
E, BHFII2E), SGLT2 GAA (& E°, 28 E2H, dEIYEEZ), LP-1 54 (A& 5o, &
g2ZE = 2 AnZRED), FAK GAA (A2 S, GSK-2256098), (Bl & &GSA (2 E9], ID-5037),
(B2 &5A (d% B, APD-371 ¥ JBT-101), LEEA JAA (& E°f, GLPG1690), ZEH t-RNA Al HE}
A AAA (B B}, dRFAE=), FPR2 54 (S 9, 7K-994), L THR &%5A (42 E°], NGL:319
6)7o] 3ol A&E = k.

o

"

st doe] Aeg el o&f, AE S0 A=, ddd BA, Aa (o] 44 AL wE we AT
4 NE AAE 23, @A, 2%, A4, A=, gaA, 5, Y # oldAd; date; 5o v
A=, dA7d Ak, A, SH5W Ee W FAF B 9 7leel sl (dE 5o, it FAEe
T Ee - 8 Ee dEderA); v AHerd FoS xd HFew, dxd F9 A=l
of olsf; wAE, dd AY e A FHE; T AR, Jddd #HA dhw, Zdo 7iAE 8= F
deole] Ag fel Fold & du. ol dRor Fojd £ AW, dutdow Mdud Fo] A= 3 3F
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=TT B MLES N < IR - I X BT B
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P ¢S W oo gy B o BT ‘e wR T = B S s S e s N Y
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) ! = . " - oo —_—
M@E%%agmc%" HE gy fo B TR R gt o s TR D
Aowmﬂﬂﬁzdwg%; R S = %@%ﬂ% a2 ;LMa& EruE pP < H %
o ﬁo 7,|;oq = y.yXLl = ‘WIH - o 7 Lm_uE &lkME.oﬂthmﬂEor_ﬂ#
Juwﬂxﬂ ,ﬂﬂﬂut% E&MWM),@ %aoé_ WOk of 2 w1 ETo_.oFHLMo@ &mﬂoﬁﬁ. = g_m
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=% WF%W S e 7A1w_m oML@LMﬂmewAHE _zo]E_ Px&ﬂ = i RIOY °
<0 o] < 5 io e - N o#a —~ N o N Hl 0 TR AR Ju# 0 OE_ = T
R A o o A m . X = S o] TR o & o Al o | s X
%uoo]ﬁsm%ﬂge@ gmﬂﬂ&ﬂ;é o o P X 29 o zum) BT o= dmg.m_ %%fuﬁ L
T Mo o %W A = F o STl w B ) R B0
T s Famme s o on mm%mumr% mwa%%lo%)_dzg.qﬂﬁ% it
) RE W x ® o o B -~ - o To A ol X
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[0082]

[0083]

[0084]

[0085]
[0086]
[0087]
[0088]
[0089]

[0090]

[0091]

[0092]

[0093]

[0094]
[0095]

[0096]

[0097]
[0098]
[0099]

[0100]

[0101]

[0102]

[0103]
[0104]

[0105]

welo] AHEE ofoli Bp)eh ol Aeldrk: 1 x": 18], "2 x"E 28], "3 x"E 33, "T'E HA LE, e
qu_lc—__ %]_,:v/o]: "g"}\f :131]:']’ "mg"}‘f UE]E]—vlg‘]j]’ "L"% E]Ei, ||mL||_8_ UE]‘:HF/]FH, “UL“% U]"’]ﬂiﬁlﬂ, ||N|| _‘T_.._.‘?-:-]_',

M, M UeE, "mol"S &, "mmol'e HEE, "min"& ¥, "h"E AR, 'rt"E A2, RI'E AR
AIZE, Matm"& 97, "psi'v Al AW =, "cone."w U, "sat" = "sat'd"es X3, "MWE W
A, "mp"'= &, "MS" EE "Mass Spec't= ¥ EFSHW, "ESI'w AV|ER o3t A FFEAH,
MRS s, MHRMS'E e AR 3SR, "LAS's A AmvtEade] A9 235N, "HPL
"= 2 A ARvlEIs, "RP HPLC'E 94 HPLC, "TLC" T+ "tle'v 9% AZRvtEIHIT, "NMR"-S
g A7l TW EFEAWM, "nle"= Otﬂé}—c’rﬂ E3 BREAY, UH'E GAA, st d9E, 's'e
gdM, "d"eE oleA, "t'"E AFEA, '¢"E A, ' A, "br'e YW, "H'E dE2x=, 2 "a", "
B", "rR", "S", "E", ¥ "Z'"%& ##H 7|& —‘%OF/] 5”4 7|2 A Fsdk JAseHE g ol).

o] e oby] whea Bl o] Adn, Wb ofyel @y vjsiore] 4o TlEAd oa Abgd &
J= wEE e wF Aol AAE wkeh #Zo] Alxd = k. olF WheS A% dAAd Aok 3 oA
A= olsk 9 A AA ool e Sl

2
i)

Boc = tert-FESA7I210d

Bocy0 = Ul-tert-%& H7IZ2HYJo]E

Cs:00; = BrabAl g

DBU = 1,8-T]o}A | A &2 ([5.4.0] %t A~-7-<

DCM E= CHCl, = T EZ2v e

DIAD = tlo]ax ey ofxt]7t2 A o] E

t2-vk= el #olo] 9Tyt W= DWP = 1,1, 1-EgjobAEA]-1,1-t] 3| =& -1, 2-¥l Zo}o] & H&-3(1H)-2
DIPEA L& i-PrNEt = to]AaZ2Ho|go}r]

DVAP = 4-t]w€goln] =3 2]l

DMF = TjHld EFojn=

Et:N = Eg]odolrl
EtOH = ol el

Et,0 = deld olH=

EtOAc = ollEd olAlH o] E
HOAc T+ AcOH = oFA|EAL

K,C05 = ©AbZHE
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[0106]
[0107]
[0108]
[0109]
[0110]
[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]
[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]

[0139]

LiCl = 938 F
LiOAc = o} EANE
LiOH = $=2tsle] &

Me =

.

MeCN = ACN = oJAEYEY
MeOH = w|&h&

MgSO, = Atvladl+

NaBH, =

I
4
Ex
ot
ol
B
v
m
i

NaHCO;; = %%}&L}’E%
PBu; = E¥|FE X2
Ph =

Pd/C = &4 &

<)

eHE
Pd(0Ac), = oMl EARZEE (11)

2

Phsp = Egdd

us

H

PLO, = ol AF8hu<

d

TBAF = BlEg}-n-38onE ZFoalo|
TBDMS = tert-FEojugd

™S = Eduddd

THF = B Egs| =2 ¢

TFA = EZZFQ 2ol EAL

1l
A

min
hr ¥+ hrs = A7
L = 2¥

nL = 2 2H

nl = vlejA =g
g= 1%

mg = L] 17

sat =+ sat'd = ¥3}
ag. = T4

TLC = ¥ AZnlE 1y
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[0140]
[0141]
[0142]
[0143]
[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]
[0152]

[0153]

SES46 10-2700471

HPLC = A5 A4 I 2nlE 135
LC/NS = 345 NA AZutEada /A= 234

MS X Mass Spec = A 34

|\

A

MR = & 27] &7

mp = §3

NMR (& =}7] &t

) o7 BEZ wmE JEOL 400 MHz 2 500 MHz 7]7]0l A A A E &0 Z=of A
FEI¢T. RE FEgH olFe U

FoxFoEA &v el o HEZWHEAHROZNE pmoz
o, HNR 29EY dolgE Ador sr)9) o] 712t seHe o]%, UEE (s = ©AA,
br s = 52 @AM, d = o]FA, dd = o|FH9 olFH, t = AFH, q = A5, sep = AFH, m = gFA,

app = AR7]), AEH AF (Hz), B A4

HPLCE 317] ¥ 5 dhubol wE Avb=(Shimadzu) A%S A A2vtEgy] 71718 A A3

218 HPLC W #1: 9 =™~ (Phenomenex) ® F1 5u C18 4.6 x 50 mm, 4 ¥, 10% MeOH/90% H,0/0. 1%
HsPO, ol 41 90% MeOH/10% H;0/0.1% HsPO,, 1% FA; 4 ml/%-, 220 nmoll Ao UV #HZ.

_l

0

o

A& HPLC " #2: YMC s5 #H|2==¥ ODS 6 x 50 mm, 4+ 8, 10% ACN/90% H.0/0.1% TFAIA 90%
ACN/10% H,0/0.1% TFA, 1 {+=]; 4 mL/%, 220 nmellAe] UV A=

HA 1

of

A (S)-3-opH]=-3-(3-FF L2 A-TEAH ) Z2 v o] E | H(I

/er\/ @\/H
N o o~ N
Pd(OAc),, P(o-E8);
OO peonroren o AL
Br F NEts, ACN

o n-BuLi, THF

Int-1A

F o~ o~
F F
Z 0
B Pd(OH), (Boc),0
_— (] _— [e] (o]

N NN : :
©/\ EtOH, AcOH, & HZN,'\)LO/\ NEts, THF >LO)LN,-\)LO/\

Int-1B Int-1C Int-1D

Int-1E Int-1F

7 1

Int-1A, Int-1B, % Int-1CZ &3 [Hutchinson, J. H. et al., J. Med. Chem. 2003, 46, 4790]o] 7] =
2ol whel Al zselt

Int-1A. o€ (B)-3-(3-ZF 9 24-vEAHd)olady o E

_18_



[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

S=54d 10-2700471

I NIR (500 MHz, CDClz) & 7.59 (d, J = 16.0 Hz, 1H), 7.33 - 7.21 (m, 2H), 6.96 (t, J = 8.5 Hz, 1H),

6.30 (d, J = 15.7 Hz, 1H), 4.27 (q, J = 7.2 Hz, 2H), 3.93 (s, 3H), 1.34 (t, J = 7.2 Hz, 3H).

LCMS (ES): m/z 225.1 [M+H] .

Int-1B. " (S)-3-(A((S)-1-sdol ) o} 1=)-3-(3-FF L 2-4-v| EA 7 d ) ZZ T} 1=of o] E

' NIR (500 MHz, CDClz) & 7.59 (d, J = 16.0 Hz, 1H), 7.33 - 7.21 (m, 2H), 6.96 (t, J = 8.5 Hz, 1H),

6.30 (d, J = 15.7 Hz, 1H), 4.27 (q, J = 7.2 Hz, 2H), 3.93 (s, 3H), 1.34 (t, J = 7.2 Hz, 3H).

LCMS (ES): m/z 436.2 [M+H] .
Int-1C. o€l ($)-3-0}m]-3-(3-Z5 0 24 EA oY) Z 2} yof o] E :

' NMR (500 MHz, CDCl;) & 7.13 (dd, J = 12.2, 2.1 Hz, 1H), 7.07 (dt, J = 8.3, 1.5 Hz, 1H), 6.92 (t, J
= 8.5 Hz, 1H), 4.37 (t, J = 6.7 Hz, 1H), 4.15 (qd, J = 7.1, 1.0 Hz, 2H), 3.88 (s, 3H), 2.65 - 2.55 (m,
2H), 1.25 (t, J = 7.2 Hz, 3H).

LCMS (ES): m/z 242.1 [M+H] .

Int-1D. o€ (8)-3-(tert-F-EA7}2Hd)olH| 1w )-3-(3-ZF L Z4-v|EAFd) T2 o] E: THF (189 mL)
% Int-1C (31.8 g, 132 mmol)2] 0T &dof Eoeolyl (20.2 mL, 145 mmol) % (Boc),0 (30.6 mL, 132
mmol) S 7} . A2o|A] 18.5A)7F H¢F wykel & HFS-ES EtOAcE 3Asta, &, 10% A EZAF 9 o
T2 AFSAY. 77 TS 54 NaS0y Aol AxAI712, AF sHl §FAA Int-1DE F53F3ITt.

Int-1E. (S)-d8 3-((tert-FEA 2R L))ol )-3-(3-ZF L Z4-vEAH D) T2 o] E: [nt-1DE A

Ag 718 SFC (23 AA-RR (5 x 50 cm, 10 uM, #4080), BPR ¢+¥: 100 bar, &%: 35T, +%: 300 mL/¥,
o]k COu/MeOH (70/30), A7) 3b4: 220 nm; ¥ ZTEa: A3 F9; F9: Abo]F Azk: 280 93 4

ml; MZ A% 44.4g/310 ml MeOH:DCM (9:1), 143.2 mg/mL; &= 16.3 g/hr)E AF&3ste] AA|ste] Int-1E
(41.1 g, 91%) & N A ZA F53%}:

H NMR (500 MHz, CDCl;) & 7.09 - 6.97 (m, 2H), 6.94 - 6.87 (m, 1H), 5.47 (br. s., 1), 5.03 (br. s.,
1H), 4.09 (q, J = 7.2 Hz, 2H), 3.88 (s, 3H), 2.92 - 2.70 (m, 2H), 1.44 (s, 9H), 1.20 (t, J = 7.2 Hz,
3H).

LCMS (ES): m/z 364.1 [MtNal . >99% ee.

20

[aly -27.36"° (c 1.54, CHCl,).

Int-1F. o€ (R)-3-((tert-F-EA|7IEHY)oln]x)-3-(3-ZF 2 24-HEANHY)ZZ 0o o] E: Ay A&
712 SFC Edd 98] (R)-A2AeldAA (Int-1F, 1.5 g, 3%)Z WA uA2A F53190H:

HONMR (500 MHz, CDCls) & 7.10 - 6.97 (m, 2H), 6.95 - 6.86 (m, 1H), 5.47 (br. s., 1H), 5.02 (d, J =
8.0 Hz, 1H), 4.09 (q, J = 7.0 Hz, 2H), 3.88 (s, 3H), 2.91 - 2.69 (m, 2H), 1.47 - 1.37 (m, 9H), 1.20
(t, J =7.2 Hz, 3H).

LOMS (ES): m/z 364.1 [M+Nal . 96.4% ee.

2

[al,” +20.76 ° (¢ 1.54, CHCly).

Z2A 10 ULk 3 4 M HCL (48 mL) = Int-1E (1.0 g, 2.93 mmol)&] &ML ALo|A] 1A7F FF wwalel
o, &ulE JF sl AAS L, FFES IF S dZAHY. FAFES EOH (10 mL) Foll &3A17]aL,
A& sto] BFA7|aL, AF sl AZAA S04 1 (0.801 g, 98%)S WA uARA S5},
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

SS90l 10-2700471

' NMR (500 MHz, CDCls) & 8.80 (br. s., 3H), 7.37 - 7.28 (m, 2H), 6.95 (t, J = 8.5 Hz, 1H), 4.68 (t, J

= 6.9 Hz, 1H), 4.08 (q, J = 7.1 Hz, 2H), 3.88 (s, 3H), 3.22 (dd, J = 16.6, 6.2 Hz, 1H), 3.00 (dd, J =
16.5, 7.7 Hz, 1H), 1.18 (t, J = 7.2 Hz, 3H).
+

LCMS (ES): m/z 242.1 [M+H] . >99% ee.

[al,” +11.82° (c 1.54, CHCls).

O/ O/
F F
924 3 4M HC
L2 S = X3
o7 N o™ HoN o™
Int-1F F7HA) 2

A 20 FZHA 19 A diE Z1A"E ZaE AREste], (R)-ollE 3-((tert-F-FA|FFEx ) obn]| 4 )-3~
(3-ZF o2 4-v|EANHY) TR T o]|E (Int-1F, 1.5 g, 4.39 mmol) % T&AF (48 mL) = 4 M HCIEY-H
FZHA 2 (1.16 g, 95%)E WA 1A ZA 539},

" ONMR (500 MHz, CDCly) & 8.81 (br. s.. 3H), 7.37 - 7.27 (m, 2H), 7.01 - 6.88 (m, 1H), 4.68 (br. s..

1), 4.08 (q, J = 7.1 Hz, 2H), 3.838 (s, 3H), 3.23 (dd, J = 16.6, 6.2 Hz, 1H), 3.01 (dd, J = 16.6, 7.6
Hz, 1), 1.18 (t, J = 7.0 Hz, 3H).

LCMS (ES): m/z 242.1 [MHH]'. 96.4% ee.

[aly -11.26° (¢ 1.54, CHCl).

T3 3

ol el (5)-3-o}H] =-3-(6-WEA| I 2| 51-3- ) L2 T} 0| 0| E

A 3& Al 1ol sl 7l AAE ARSete] Al it
MR (500MHz, CDCls) & 8.14 (d, J = 2.2 Hz, 1H), 7.66 (dd, J = 8.5, 2.5 Hz, 1), 6.75 (d, J = 8.5

Hz, 1H), 4.46 (dd, J = 8.8, 5.0 Hz, 1H), 4.15 (q, J = 7.2 Hz, 2H), 3.93 (s, 3H), 2.82 (dd, J = 16.2,
8.8 Hz, 1H), 2.72 - 2.56 (m, 1H), 1.24 (t, J = 7.2 Hz, 3H).

HPLC A5 AIZF (¥ #1): 1.132%;
LOMS (ES): m/z 225.0 [M+H] .

T3 4
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[0190]

[0191]

[0192]

[0193]
[0194]
[0195]
[0196]
[0197]

[0198]

[0199]
[0200]

[0201]

[0202]

[0203]

[0204]

SS50l 10-2700471

o€l (R)-3-0}1]x=-3-(3-B2 X -5-(tert-F-&) I ) T2 T} -0 0| E

A 42 3 [Henderson, N. C. et al., Nature Medicine 2013 19, 1617]o] 719 Ax}o] uwlg} A=A

SAHA 5
(£)-9E 3-ol1]=-3-(3,5-HF22 ¥ ) T2} o o] E
=1 6
e (§)-3-opn|=-3-(3,5-T SRR ) ZE g o o] E
SAHA 7

HE (R)-3-obv]=-3-(3,5-HE 22 d) T2 o o] E

cl cl 0|\©/0| cl cl
E o " 0o E o
HoN o” HZN/\)J\O/ H,N o”

ZA 5 Z7HA 6 FA 7
O H NHoAe NS ~co HN A~ o
g2 A} MeOH 2Me
EtOH SOCl,
cl Cl cl Cl cl al
Int-5A %‘Z_]'iﬂ 5
1) 6
71¥ SFC %Z;fﬂ
A7

Int-5A: 3-0}u:-3-(3,5-tEF 22| d)Z23Ak: EtOH (90 mL) 5 olA|EAMIRE (14.1 g, 183 mmol), 3,5-
gEzafzdds= (8.0 g, 45.7 mmol) ¥ T4 (5.23 g, 50.3 mmol)e] EFES FF sl 16A13F Bt
bl Ao WA & uAE ool oaf 3skal, EtOH (15 mb) 2 AHstar, g sl Az
AlA Z Int-5A (7.0 g, 66%)Z WA wA 22X F55T).

al
al

LOMS (ES): m/z 234.3 [M+H]'.

=74 5 MeOH (50 mL) % Int-5A (7.0 g, 29.9 mmol)e] Z&E] SOCl, (5.02 mL, 68.8 mmol)S H7}3}itt.
A2 A 6AIZE FF wkel & AAE Ao o] AASY. AAES T A FFEAA = AHES
TS N e U

+
stglom, o]F EtOAc (150 nL) ol &3zt #7] 55 33} NallCO; &<
(MgSODAIZ1aL, ojmpatar, 7QF stell wFAA = ARES F53%en, oF Zd4 a=vtEdy (A7t
A, CHCly:MeOH, 100:001A4 95:5)) ]3] AAIste] S 5 (3.3 g, 46%) 5 M 2Ld=A F5330:

I NIR (500 MHz, CDCl3) & 7.31 (d, J = 1.9 Hz, 2H), 7.28 (t, J = 1.9 Hz, 1H), 4.44 (t, J = 6.7 Hz,
1H), 3.69 (s, 3H), 2.81 - 2.63 (m, 2H).

LONS (ES): m/z 248.3 [M+H] .
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[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

SES46 10-2700471

FHA 6 FA 5 (3.3 9)& HAL 71 SFC (Z¥: 71E9 AD, 30 x 250 mm, 5 wlo]Z =P H, BPR ¢ :
150 bar, 2%: 40T, FF: 80 mL/&, o]%A: C0./MeOH (95/5)+ 0.1% DEA, A=7] 3% 220 nm)ol] ¢

Agte] A 6 (2.3 @& FA A=A F53T

@
o

' NR (500 MHz, CDCls) & 7.28 (d, J = 1.9 Hz, 1H), 7.26 (t, J = 1.9 Hz, 1H), 4.43 - 4.34 (m, 1H),
3.70 (s, 3H), 2.76 - 2.56 (m, 2H).

T 70 FZHA 5 (3.3 @9& AAE 71 SFC (ZH: 7129 AD, 30 x 250 mm, 5 wlo]A =W E, BPR ¢4HH:
150 bar, 2%: 40T, F%F: 80 mL/&, o]%Ar: C0,/MeOH (95/5)+ 0.1% DEA, &7 3: 220 nm)oll <& A

Agte]l F7hA 7 (1.31 )& S Sd=2A F533T.
'HNR (500 MHz, CDCly) & 7.27 (d, J = 1.9 Hz, 1H), 7.26 (t, J = 1.9 Hz, 1H), 4.38 (dd, J = 8.7, 4.8
Hz, 1H), 3.70 (s, 3H), 2.65 (dd, J = 16.0, 4.8 Hz, 1H), 2.60 (dd, ] = 16.0, 8.7 Hz, 1H).

S3HA 8

(S)-ellg 3-o}m]=-3-(2,3-t 3| =2 Ml = Fe-6-9 )

4
bu
i)
s
2
o
[

A 8
T 85 A 1o wisl 71 e dAbel wheh Alxs3itt.

' NMR (400 MHz, DMSO-d¢) & 7.17 - 7.10 (m, 1H), 6.86 - 6.74 (m, 2H), 4.49 (t, J = 8.8 Hz, 2H), 4.19

(t, J =7.0Hz, 1), 4.06 - 3.94 (m, 2H), 3.12 (t, J = 8.8 Hz, 2H), 2.70 - 2.54 (m, 3H), 1.21 - 1.05
(m, 3H).

13C NMR (400 MHz, DMSO-ds) & 171.13, 159.75, 146.24, 125.43, 124.37, 118.21, 106.80, 70.80, 59.62,

52.61, 44.12, 28.79, 14.02.
LOMS (ES): m/z 236.0 [M+H] .
[al,” C6.0 °(c CHCl; & 0.10).

SHA 9

ol el (S)-3-o}H]| =-3-(2-WEA| I 2| n| -5~ ) L2 T} -0 o] E

i)
K% o
HoN o
F7HA 9
~,
o~ (@]
~ Y
A ° Cy
NTSN Pd(OAc),, P(o-29 = NH;
| B ( )2, P(0-8¥)3 2449
NEts, ACN SN SFC
Br
Int-9A



[0220]

[0221]

[0222]

[0223]

[0224]

[0225]
[0226]

[0227]

[0228]

[0229]

[0230]

[0231]
[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

SEE36 10-2700471
Int-9AZ Int-1Ad 7|A% dAxjo] wlz} A 23k,

' NMR (400 MHz, CDCl;) & 8.68 (s, 2H), 7.58 (d, J = 16.0 Hz, 1H), 6.46 (d, J = 16.0 Hz, 1H), 4.28 (q,
J=7.0Hz, 2H), 4.06 (s, 3H), 1.35 (t, J =7.0 Hz, 3H).

LCMS (ES): m/z 209.0 [M+H] .

SHA 90 tert-FdE 4F (300 mL)E 0 - 20T 2EE FASHEA dmUelR 17 b #A s
tert-28 9= 2 Int-9A (20 g, 96 mmol)E LR Yolz HAE 1L LEZHo|B H7lstath. REEES 80
ColA 30A17F T 71gstgel. WS ES Heon Yz HT, HkS E3ES QEIFoHZRE
AASI, FHFAAT. = IAE Ydd JHZEZ AgHsta, AFEt. AAES FFHA7|L, o|~F
(E2E2XFE 5 5% WeEe)d g AAste] SAuA S3HE (5.9 ¢S F53I%t.  FAHAE F7F2 SFC
(AN 1A (250 x 4.6)mm, 5u; % COx: 80%; % = &vi: wWere = 20%(0.2% DEA); & 3 120.0g/%; #Hl<t:
100bar; 2X: 30C; #HZ: 220 mmolAe] U)ol s AAste] F7k4 9 (2.3 g, 100 Al &2 o|AEAAR

N 55890

oo oX,

o 2

i

'H NMR (300 MHz, DMSO-ds) & 8.58 (s, 2H), 4.20 (t, J = 7.2 Hz, 1H), 4.02 (q, J = 6.9 Hz, 2H), 3.89 (s,
M), 2.67 (dd, J = 7.2, 4.9 Hz, 2H), 2.09 (br s, 2H), 1.13 (t, J = 7.2 Hz, 3H).
LCMS (ES): m/z 226.2 [M+H] .

FZHA 10

(§)-od 3-olm=-3-(2-He g nd-5-U) T Z T o o] E

FTA 10

=74 105

SA 90 disl Z1AE ARl whel Al

' NMR (400 MHz, DMSO-ds) & 8.66 (s, 2H), 4.20 (t, J = 7.3 Hz, 1), 4.05 - 3.98 (m, 2H), 2.68 (dd, J =

7.0, 5.0 Hlz, 2I), 2.57 (s, 3, 2.09 (br s, 2l), 1.15 - 1.09 (m, 3H).

LCNS (ES): m/z 210.2 [M+H]

74 11

(S)-ellg 3-o}r]=-3-(I] 2| rd-5- ) TR 3o o] E
NTSN

U

HZN/'\)J\O/\
A 1
FUA 115 S3A 99 dizl 714l Aatell whet Az,
1H NMR (300 MHz, DMSO-dg) & 9.05 (s, 1H), 8.80 (s, 2H), 4.24 (t, J = 7.20 Hz, 1H), 4.01 (g, J = 6.90
Hz, 2H), 2.74 (q, J = 3.90 Hz, 2H), 1.11 (t, J = 6.90 Hz, 3H).

+

LCMS (ES): m/z 196.2 [M+H]

T3 12
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[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]
[0249]

[0250]

[0251]
[0252]

[0253]

oin
J
Jm
Qﬂ

10-2700471

(2)-olg 3-olu|=-3-(2-vH ey ud-5-Yd) T2} o o] E

BN

N™ N

Kﬁi
HoN o™

A 12

NLN
NN o NH,OAC L~ socl
4 2
x 0O ;
* HOJ\/U\OH - Z3A 12

N H,N OH EtOH
Int-12A

\>_

Int-124. 3-0bv) e-3-(2-w| & 7 2] v ¥l-5-9) 2 ¥k3k: EtOH (6.55 nl) % APAoR J47b53 2-vedne)y
U-5-7h2 B eds = (1.00 g, 8.19 mol), W& (1.28 g, 12.3 mmol) ¥ NHLOAc (1.58 g, 20.5 mmol)9] &
o o8 FHsa, A7+ EtOHE

B 0T 4417 B9 Adsgid. Aeom YA F, WABS
25 sglom, olg ¥4 wAldl F7

- O%
=

H8lal, XNFE ol AZAIA Int-124 (1.08 g, 73%) S WA uH2ZA 5

A §lo] AFg-3Sltt.

R

W

I NIR (500MHz, D:0) & 8.79 (s, 2H), 4.75 - 4.73 (m, 1H), 3.01 - 2.92 (m, 1H), 2.90 - 2.82 (m, 1H),
2.70 (s, 3H).

HPLC AF AIZE (W9 #2): 0.168%;
LOMS (ES): m/z 182.1 [M+H] .

ZZkA 12 S0C1, (0.185 mL, 2.54 mmol)E EtOH (2.90 mL) % Int-12A (0.200 g, 1.10 mmol)9] A& &

A7velel. A2olA WA wwke F . &ulE WAF sto] AAS, TFES DM FTol &AL, E
NaHCO;, & % @42 AU, 7] T& 59 NaS0, oAl 7AxA71a, JF st s&5A Y. F/E
< Y4 ZEvEagy (deElgk A, DOM:MeOH, 100:000A41 90:10)e] &3] AAlste]l 534 12 (0.115 g,
50%) 2 @Al e A=A =53

'H NMR (500MHz, CDCly) & 8.68 (s, 2H), 4.47 (dd, J = 8.0, 5.5 Hz, 1H), 4.16 (q, J = 7.2 Hz, 2H), 2.79
- 2.58 (m, 5H), 1.25 (t, J = 7.2 Hz, 3H).

HPLC AF AIZE (UH #2): 0.317%;

LOMS (ES): m/z 210.1 [M+H]'.

3k 13

(£)-o0" 3-obv] w=-3-(2-v| %A 31 €] P] ©1-5-21) 2 oo o] =

FA 135 SA 129 i8] 71" ZEAE AFESle] A 23

' NMR (500MHz, CDCls) & 8.54 (s, 2H), 4.46 - 4.39 (m, 1H), 4.16 (q, J = 7.2 Hz, 2H), 4.01 (d, J = 0.6
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[0254]

[0255]
[0256]

[0257]

[0258]
[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]
[0266]

[0267]

[0268]

SS90l 10-2700471

Hz, 3H), 2.75 - 2.60 (m, 2H), 1.25 (t, J = 7.2 Hz, 3.
HPLC #15 AZF (3 #2): 0.490%:
LCMS (ES): m/z 226.1 [M+H] .

7HA] 14

ofy

(£)-ellg 3-olr| =-3- (T g d-5-U) T2 g o] o] E

Z717 14
FAA 145 S3A 1240 i3] 71 A" EAHE AREShe] Al x31elt).
'H MR (500MHz, CDCI;) & 9.15 (s, 1H), 8.79 (s, 2H), 4.50 (dd, J = 7.8, 5.6 Hz, 1H), 4.16 (q, J = 7.2
Hz, 2H), 2.77 - 2.64 (m, 2H), 1.25 (t, J = 7.2 Hz, 3H).
HPLC A5 AIZF (3 #2): 0.318%;
LONS (ES): m/z 196.1 [M+H]'
F4 15

(S)-og 3-olr=-3-(FAEH-3-L) T2 T o o] E

F7HA 15
HZN/,SJ< O
1
o i wN,s EtOAc, NaHMDS
_— > [
& Ti(OEt), N

/

0 Int-15A
EtO,C
i 9
NS oS Hel
-
N
Int-15B

Int-15A. (S,E)-2-Hd-N-(FE=A-3-dng) T2 d-2-&Holu]=: DCM (700 nL) F FHEH-3-7t2H.L 5=
(25.0 g, 159 mmol)e] |Mof (S)-2-HEZ2H-2-&Folu= (19.3 g, 159 mmol)o ©]oJA Ti(0Et), (167 mL,
795 mmol)E  H7lslidt. HEES 40CE wA 7rEsisit. B Aeog Wyziag|a, B2
AAsY.  uAE AP E(CELITE)® HEE T3 93sta, DNz A3y, f7] 55 &, 95=
AFBEAL, NapS0, dollAl 7x&A713L, F stoll FAAY. = AAPES Zd4 A=2vtEa I o) AHA

ko] Int-15A (40 g, 97%) S M uAZA F5349T)H

' NMR (400 MHz, CDCl3) & 9.45 (d, J = 2.0 Hz, 1H), 8.83 (s, 1H), 8.54 (d, J = 1.8 Hz, 1H), 8.19 (d, J
= 8.5 Hz, 1), 7.96 (d, J = 8.3 Hz, 1H), 7.83-7.86 (m, 1H), 7.63-7.67 (m, 1H), 1.34 (s, 9H).

Int-15B. (S)-ol€g 3-((9)-1,1-tddedEdoln ©)-3-(FH=d-3-A)Ta o] E: THF (750 nl) oA
THF % 1 N NalMDS (230 mL, 230 mmol)2] & o€ olAe|o]E (22.56 mL, 230 mmol)E -78CollAl 2713181
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[0269]

[0270]

[0271]

[0272]

[0273]
[0274]

[0275]

[0276]
[0277]

SE 53 10-2700471
) 0. I, THF (500 mL) & Int-15A (40 g, 154 mmol)E& A7}k, WESES
=78l 1A &<t wwtslar, ¥3 NHCl fHo=z AA3SI). iﬁ‘ < g oA HER FE3IIT).

&
5, 952 A, SMRUER AdA dAxz:A7a, s:A%HY. = B
2-3% WlEr )l o& AA|ste] Int-15B (50 g, 93%) S AP A 2N +=

O[S

ps

e EIEERLEE
Foict.

w7 5

%
3 (DM =&

[¢]

I NIR (300 MHz, DMSO-ds) & 8.91-9.02 (m, 1H), 8.38 - 8.25 (m, 1H), 7.93-8.03 (m, 2H), 7.74-7.77 (m,

1), 7.58-7.63 (m, 1H), 4.92 - 4.80 (m, 1H), 4.10 - 3.92 (m, 2H), 3.06 - 2.89 (m, 2H), 1.18 - 1.01 (m,
12H).

LOMS (ES): m/z 349.0 [M+H]'.

Z70A) 150 o8 (500 ml) F Int-15B (50 g, 143 mmol)ol] 1,4-t]S4F (200 mL) 3 4 M HC19] €9& H7}e}
S, HESES A2 2A1ZF B ks, SulE et Stoll AASY. FES E (150 mL) Fo
S8 A171aL, MTBE (3 x 75 mlL)E A FH3FATE. FA4 58 10% NaH(0; &N o7 H7|A3tA 7o, ole ofAE o]

[m

(3 x 150 mL)Z FZE38Y. T3 77 & 5, 272 AFHSAL, NaS0, ol AFRA71aL, FFAZT.
EZ4S& SFC (&3 (RR) (250 x 30)mm, 5u; % CO,: 70%; % & &wi: 30% (WS Z 0.2% DEA)); & F3:

130.0g/4; HiQ}t: 100bar; =%: 30C; FAE: 226 mmollA 2] U)ol 28] AAste] F3kA] 15 (15 g, 430)E Z
8 A 2N FES

PN

I NR (400 MHz, DMSO-ds) & 8.94 (d, J

2.6 Hz, 1H), 8.27 (d, J = 2.0 Hz, 1H), 7.92-8.02 (m, 2H),

7.74 - 7.69 (m, 1H), 7.56-7.60 (m, 1H), 4.44 (t, J = 7.4 Hz, 1H), 4.05 - 3.97 (m, 2H), 2.76 (d, J =
6.6 Hz, 2H), 2.17 (br. s., 2H), 1.09 (t, J = 7.3 Hz, 3H).

LCMS (ES): m/z 245.2 [MHH]'. 99.3% ee.
Z7H4) 16

()0l & 3-ofn]-3-(H] 5421 -2-9)) R v o] £

HzN‘ﬁk 0 NaHMDS
SN 0 Ny \N,s+ EtOAc
' -78°C

N. =~ Ti(OEt)4, DCM N/
P 40°C Int-16A
(o)
EtO,C
" 4M£|E£/
@ \f/ Bk o 744 16
Int-16B
Int-16A. (B)-2-WE-N-(F A -2-dudad) T2 A-2-&FAolu|= DCM (14.0 nl) 5 AYHZ JF7ts3

A mAE-2-7t2 8445 = (0.500 g, 3.16 mmol)e] o] 2-vEdZ 2 A-2-%Folu|= (0.383 g, 3.16 mmol)
2 Ti(OEt), (3.31 mL, 15.8 mmol)E H7}sIAch. WS E3HES 17A13F FoF 3Fsta, Aoz Yzha|7]a
22 AAsYT. nAES Hla}o]E® W=E T3 oAZsta, DOMe= AHFH o}cﬂt} 71 e Edsta, &,
A2 AFsIL, T4 NaS0, oAl AxA7]a, ZF stoll sF5AFT. eSS 4 A2vEagy) (A
g7} A, #AAL:EtOAc, 100:0014 50:50)¢ ol&f AA|ste] Int-16A (0.690 g, 84%)E Sz uAZA FEY
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[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]

[0290]

[0291]
[0292]

[0293]

[0294]

[0295]

SS90l 10-2700471

o

HONR (500MHz, DMSO-ds) & 9.54 (s, 1H), 8.68 (s, 1), 8.20 - 8.17 (m, 2H), 8.06 - 7.92 (m, 2H), 1.27
(s, 9H).

HPLC A AI7E (9 #2): 2.132%;

LOMS (ES): m/z 262.2 [M+H] .

Int-16B. ¥ 3-((tert-FEE3d)opv]o)-3-(H 5 -2-d) 22 oo o] E. Int-16BE Int-15Be] ©tial] 7]
AR AAE ARgste] AlzstAY

HONMR (500 MHz, DMSO-dg) & 9.23 (s, 1H), 8.07-8.14 (m, 1H), 7.99-8.07 (m, 1), 7.82-7.91 (m, 2H),

6.17 (d, J = 9.35 Hz, 1H), 4.97-5.14 (m, 1H), 4.05 (quin, J = 6.81 Hz, 2H), 3.10-3.26 (m, 1H), 2.94
(dd, J = 8.80, 15.68 Hz, 1H), 1.10-1.19 (m, 12H).

HPLC A7 AIRF (8 #2): 1.935%;

LOMS (ES): m/z 350.1 [M+H] .

ZZHAl 160 EtOH (1.11 mL) % Int-16B (0.111 g, 0.318 mmol)2] A2 & tj&Al 5 4M HCl (0.443 mL)&
HA7vsih, Aol A 15417 B9t wnkek & SulE AT el AASAY. FHRES B Foll &3],
tolld oeH2 3x)2 AAHs. 74 T 10% F4NalHC0: & AHEste] 1714 8kA170 th, EtOAc (3x)& F
okl #3 f71 S8 B, A52 AFska, F4 NapS0y dellA AxAlZlal, 2 shel sFAA F1A
16 (59.3 mg, 76%) = &M QURA F5EIOH, o= F7E AASHA ATt

'H NMR (400MHz, CD,0D) & 8.99 (s, 1H), 8.16 - 8.00 (m, 2H), 7.90 - 7.74 (m, 2H), 4.66 (t, J = 6.8 Hz,
1H), 4.08 (q, J = 7.2 Hz, 2H), 3.14 - 3.03 (m, 1H), 2.98 - 2.87 (m, 1H), 1.15 (t, J = 7.2 Hz, 3H).
HPLC AF AIZF OF% #2): 0.983%;

LOMS (ES): m/z 246.2 [M+H]'.
A 17

A (S)-3-opv:=—2-(((HASA]) 7t R d)obn| =) T2 sfrof o] E | (I

AT

(0] (6]
/J<//ﬂ\ socl,
O H OH —_—  FuA17
EtOH
HN\Cbz
Z0A) 17, 744 178 E3): W0 20000219320 71 AE AAE AL&3Fe] A ZsHA T},

'H NIR (500MHz, DMSO-ds) & 8.16 (br. s., 3H), 7.88 (d, J = 8.3 Hz, 1H), 7.43 - 7.26 (m, 5H), 5.08 (s,

2H), 4.38 (td, J = 8.7, 4.7 Hz, 1), 4.13 (q, J = 7.2 Hz, 2H), 3.22 (dd, J = 12.9, 4.4 Hz, 1H), 3.05
(dd, J =12.8, 9.5 Hz, 1), 1.18 (t, J = 7.2 Hz, 3H).

HPLC A/ AIZF (B #2): 1.078+%;

LCMS (ES): m/z 267 [M+H] .
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[0296]

[0297]

[0298]
[0299]

[0300]

[0301]
[0302]

[0303]

[0304]
[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

SE53 10-2700471
=7HA 18
el (S)-3-o}r|=-2-((2,4,6-EgHEud)&Eoln| L) I 23} o o] E

o
H,oN o™

0
AN.{ o

Z7+7) 18

Z7HA4) 188 & [Pitts, J. W. et al., J.Med. Chem. 2000 43, 27]¢] 7]|Al® HEAE A&3le] A 23+ T).

1

H MR (500 MHz, CDCl;) & 6.95 (s, 2H), 5.63 (br. s., 1H), 5.31 (s, 1H), 3.97-4.05 (m, 2H), 3.82 (t, J
= 4.68 Hz, 1H), 2.94-3.05 (m, 2H), 2.66 (s, 6H), 2.29 (s, 3H), 1.14 (t, J = 7.15 Hz, 3H).

LCMS (ES): m/z 315 [M+H] .

=744 19

(B)-4-(2-(1, 8- g 2| -2-2) v d)-1H-9] E-2-7k= 544k, HCI

kA 19
o}
o 2 S O/\
\NH
=N H
N -NHz /U\ N
| \_/ '\
Ao EOH L-Z g% — H2N023~©‘
Int-19A s2q
NaOH
> FTA 19
EtOH, &

Int-19B

Int-19A. 2-W€-1,8-4ZE|gdl: Int-19AZ 53]: WO 201115015600 7]1AE HA}S ARgsle] A28},
HONMR (500MHz, DMSO-ds) & 9.02 (dd, J = 4.3, 2.1 Hz, 1H), 8.40 (dd, J = 8.0, 1.9 Hz, 1H), 8.34 (d, J
= 8.3 Hz, 1H), 7.56 (dd, J = 8.1, 4.3 Hz, 1H), 7.51 (s, 1H), 2.70 (s, 3H).

HPLC #15 A17F (3 #1): 0.303%:
LOMS (ES): m/z 145.0 [M+]' .

Int-19B. <& (E)-4-(2-(1,8-U=ZE|gd-2-2 )8 d)-11-3] Z-2-7}2 2o E: EF4d (4.5 nL) 5 Int-19A

(0.300 g, 2.08 mmol), Aoz YF7tsst oY 4-xad-1-19E-2-7l2 22 Fo]E (0.348 g, 2.08

mmol), L 4-wEulAEEolm = (0.356 g, 2.08 mmol)e] €HNE 3F sl 21A7F B wpkelgict, Ago=w

WA 5 AAES ool os) Rskar, DM (2x) o2 A3t gstar, WF st Hx3dke] Int-19B (0.519
el ol &

o
g UNE FA mAZA FESGON, o8 F& v 7 A glo] Agstant.

' NR (500MHz, DMSO-ds) & 12.14 (br. s., 1H), 9.01 (dd, J = 4.3, 2.1 Hz, 1H), 8.41 - 8.28 (m, 2H),
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[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]
[0319]

[0320]

[0321]

[0322]

SS90l 10-2700471

7.82 (d, J = 16.2 Hz, 1H), 7.76 (d, J = 8.5 Hz, 1H), 7.52 (dd, J = 8.0, 4.1 Hz, 1H), 7.46 (s, 1H),
7.24 - 7.16 (m, 2H), 4.27 (g, J = 7.2 Hz, 2H), 1.31 (t, J = 7.0 Hz, 3H).

HPLC #15 AZF () #1): 1.973%:
LOMS (ES): m/z 294.0 [M+H]'.

ZZF4) 190 Int-19B (35.0 g, 95.0 mmol) @ NaOH (11.5 g, 286 mmol)E &-f3t= 95:5 EtOH/H.0 &% (421

nL)S 4x7F BeF 3FEkgint. Aeom WA & EtOHS F &t AASL, FFES WM A HCLS A+
g3to] pH ~2&2 AFSA AT, HAEE Aol 3 FHstaL, B2 AFHsaL, AF skl ARAA F3A 19
(14.2 g, 39%) 2 Z QAN A=A FE59T}).

' NIR (500MHz, DMSO-d¢) & 12.31 (br. s., 1H), 9.16 (dd, J = 4.8, 1.8 Hz, 1H), 8.80 (d, J = 8.0 Hz,

1H), 8.75 (d, J = 8.8 Hz, 1H), 8.22 - 8.08 (m, 2H), 7.85 (dd, J = 8.0, 4.7 Hz, 1H), 7.53 (dd, J = 2.6,
1.5 Hz, 1H), 7.33 (d, J = 16.0 Hz, 1H), 7.18 (s, 1H).

HPLC #5 AZF () #1): 1.402%:
LOMS (ES): m/z 266.0 [M+]' .

SAHAL 199] ek Alx

Z7kA) 19
B \ o \1;/§>
Br Ny Boc,0, DMAP m
| N o— Pd(OAc), , P(o-2)
N )§ :
noo© ACN o © NEts, ACN
o Int-19C
L o= Z>cHo
o 0 L-Z=d

"\
)V EtOH Int-19E %
Int-19D

1) NaOH, EtOH/H,0

24 19
2) 1M ag. HCI A

Int-19C. 1-(tert-%€) 2-wg 4-Ba2R-1{-92-1,2-T/7)2BAHo]E: Int-19CE & [Desplat, V. et
al., Journal of Enzyme Inhibition and Medicinal Chemistry 2010, 25, 204]o] 7|A¥ HAx}ZS AL&3}e] A=
sheict.

I NIR (500MHz, CDCly) & 7.31 (d, J = 1.9 Hz, 1H), 6.79 (d, J = 1.9 Hz, 1H), 3.85 (s, 3H), 1.58 (s,
oH).

LCMS (ES): m/z 249.9 [M-tButH] .

Int-19D. 1-(tert-%48) 2-Hl¥ (E)-4-(3-FAHE-1-4-1-¥)-1H-9 &-1,2-t7t2EH G o] E: Int-19DE Int-
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[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]
[0330]

[0331]

[0332]
[0333]

[0334]
[0335]

[0336]

[0337]

SES46 10-2700471

1A oisl 71AlE AAE Abgate] Al x3H3i.

I NR (500Miz, CDCls) & 7.53 (d, J = 1.9 Hz, 1), 7.36 (d, J = 16.0 Hz, 1), 7.01 (d, J = 1.9 Iz,
M), 6.48 (d, J = 16.2 Hz, 1), 3.88 (s, 3H), 2.33 (s, 3H), 1.60 (s, 9H).

HPLC A7 AIZF (09 #1): 3.193%;

LONS (ES): m/z 294.1 [M+H]'.

Int-19E. 1-(tert-5F¥) 2-"&d (E)-4-(2-(1,8-YZE g d-2-d)u|d)-11-3] Z-1,2-U7} 2 5G| E, TFA:

EtOH (0.366 mL) < Int-19D (36 mg, 0.123 mmol),
H (4.58 mg, 0.115 mmol)2] &ML 80ToA 19417 EoF w3},

o AASL, FFES AAE HPLC (d=
10%1 A 100% &u} B =

Int-19E (11.3 mg, 19%)E

LCMS (ES): m/z 280.0 [M-Boc+H] .

90% MeOH-10% H,0-0.1% TFA, &vl A =
QAAA AT FEIATH.

Id
2-ohn =Y IR L3 = (19.5 mg, 0.160 mmol) E L-Z =
Aoz YA & &ujE JF 3§
158 23,

WA~ 1} okxjo} 5y €18 21.1 x 100 mm, 108 F-uj,
10% MeOH-90% H,0-0.1% TFA)ol <]3] A #l38l4

ZZHA 19. EtOH (0.177 mL) 2 & (9.32 pl) ¥ Int-19E (11.3 mg, 0.023 mmol) % NaOH (4.58 mg, 0.115

mmol)e] &N 4217 FoF FFISITE
HC1& AF&3te] pH ~22 AHA3IA Y.
Z7v4 19 (6.9 mg, 100%)E = LA

LONS (ES): m/z 266.0 [M+H] .

FZHA 20

(E)-4-(2-(1,8-1F3LE & 9 -2-0) 0] ) -5-vi - 1) B-2-7} 2

F4A 20

SAHA 205, 53¢

WO 2005026149l 7] A1® Axpel] whep A%

Aoz YAl &, EtOH*‘l 2E el AAs, FFRES M T4

HARE olstl ols) sk, w2 AN, 1F sl A=A
nA2A S5

@ old 4-¥ 295w g - 113 B-2-7h2 B A g o]

Eg5E Fwste] S 1990 el 71AE dApE ARg-eke] Al

LCMS (ES): m/z 280.1 [M+H] .

F7HA 21

4-(1,8-LHTE] 2 =29~ 1H-3 §-2-7h 2 % 414T, HCI
HCl
—N Q
\_ /N ~~ ~OH
N\ NH
F7EA) 21
o Ny, -NHz
o L =N S
R CHO \ /N _/~r ©
No° Jgad NNH
DCM, MeOH Int-21A
NaOH
T A 21
EtOH/H,0
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[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]
[0346]

[0347]

[0348]
[0349]

SES46 10-2700471

Int-21A. ®g 4-(1,8-ZEd-2-9)-1H-3] Z-2-7}) 2227 o]E: DM (1.71 mL) % MeOH (5.12 mL) & =€
4-ot A E-11-3] E-2-7) 2 5 Aol E (0.342 g, 2.05 mmol) ¥ FE2|d (0.372 mL, 4.50 mmL)2] A &l
2-obr = ZE LB = (0.250 g, 2.05 mmol) S H7betdnh. Aol 2447 H¢F wwkg 5 A
osf FHskaL, MeOH= AstAgfatar, g afell A2AA Int-21A (0.345 g, 67%)5 S uAZA F535191
=

'H NMR (500MHz, DMSO-ds) & 12.37 (br. s., 1H), 9.00 (dd, J = 4.3, 2.1 Hz, 1H), 8.44 - 8.30 (m, 2H),

8.05 (d, J = 8.5 Hz, 1H), 7.93 (d, J = 1.7 Hz, 1H), 7.57 (d, J = 1.7 Hz, 1H), 7.52 (dd, J = 8.0, 4.1
Hz, 1H), 3.83 (s, 3H).

HPLC Al AIZF (3 #1): 1.5154;

LCMS (ES): m/z 254.1 [M#I]

Z70A) 21, E7+A 218 ZE7HA 199 sl 71AE AAE ALt Al zEeT).

'H NMR (500MHz, DMSO-ds) & 12.62 (br. s., 1H), 9.17 (dd, J = 5.0, 1.7 Hz, 1H), 8.91 - 8.81 (m, 1H),

8.72 (d, J = 8.8 Hz, 1H), 8.37 (d, J = 8.5 Hz, 1H), 8.23 - 8.13 (m, 1H), 7.88 (dd, J = 8.1, 5.1 Hz,
1H), 7.66 (t, J = 1.9 Hz, 1H).

HPLC Al AIZF (9 #1): 1.205%;
LCMS (ES): m/z 240.1 [M+H] .
7k 22

4-(3-(1,8-YZE g dd-2-d) L 2 9)-11-9] E-2-7} 2544k, HCl, 3 NaCl

HCI, 3 NaCl
o)
N \N\ M
L NH OH
A 22
OH
Br. 0 )\/\ O
\Hj§*—< \T/~\4¢\“j§r’(
N o PA(OAC), , P(o-28)s oH NG o\
NEt;, ACN
Int-22A
o)
H&-vt=2¢g = \\ PtO,, Hy
O ————
DCM © NH O\ EtOH
Int-228
Ny -NHz
|
O o)
Wo LS /N N\ \ N
© NH O\ DCM, EtOH ~ l NH O\
Int-22C
Int-22D
NaOH
F2A 22
EtOH/H,0
Int-22A. o€ (E)-4-(4-3|=ZAHE-1-¢-1-Y)-1H-¥] E-2-7} 2 B2 #o]E: [nt-22AZ Int-1Ao] &l 7]A=
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[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

S=551 10-2700471
g Agstel Az,

I NIR (500MHz, CDClz) & 8.99 (br. s., 1H), 6.99 (s, 1H), 6.91 - 6.87 (m, 1H), 6.34 (d, J = 16.0 Hz,

1), 6.01 - 5.90 (m, 1H), 4.36 - 4.28 (m, 2H), 3.89 (dd, J = 12.2, 6.2 Hz, 1H), 2.40 - 2.32 (m, 1H),
2.30 - 2.19 (m, 1H), 1.41 - 1.32 (m, 3H), 1.25 (d, J = 6.3 Hz, 3H).

HPLC A5 A7F (W3 #2): 1.568%:
LOMS (ES): m/z 224.2 [M+H] .

Int-22B. A4 (E)-4-(4-SAHNE-1-2-1-4)-11-F E-2-71 25 o] E: fx-ul28 FHololt]wt (0.456 g,
1.08 mmol)S DCM (8.37 mL) = Int-22A (0.200 g, 0.896 mmol)e] &olo] H7lstFct. Ao A]

ankgk & REEES told g2 FAstal, AelEe HEE S Afsgitt. ARES 3
EA7]a, FFES ZY4 AznEaEy (delgk A, dak:EtOAc, 100:001A4 70:30)° o8] AFAI3te] Int-
22B (106 mg, 53%) 2 A QA2A F53AL).

tlo

'H NMR (500MHz, CDCl3) & 8.93 (br. s., 1H), 6.90 - 6.88 (m, 1H), 6.81 (dd, J = 2.8, 1.7 Hz, 1H), 6.23

(d, J =16.0 Hz, 1H), 5.92 (dt, J = 15.7, 7.2 Hz, 1H), 4.22 (q, J = 7.2 Hz, 2H), 3.16 (d, J = 7.2 Hz,
2H), 2.09 (s, 3H), 1.26 (t, J = 7.2 Hz, 3H).

HPLC AF AlZF (8 #2): 0.703%; 1.733%
LONS (ES): m/z 222.2 [M+H] .

Int-22C. ¥ 4-(4-242349)-1-9E-2-7l 222 g o]E: EtOH (6.33 mL) = Int-22B (95 mg, 0.185 mmol)<]

LA Pt0, (22 mg, 0.095 mmol)E H7Ftth. dEAE H, #917] (1 atm, ) 3sholl A2oA 2412+ &<
gk U, A ER H=E B3 et AAES AF dboll FAA Int-22C (82 mg, 77%0)E I

ARA FHeH, o F7IE AASHA 2.

H NMR (500MHz, CDCl;) & 8.91 (br. s., 1H), 6.79 - 6.68 (m, 2H), 4.31 (q, J = 7.1 Hz, 2H), 2.47 (dt, J

= 17.5, 7.5 Hz, 4H), 2.13 (s, 3H), 1.86 (quin, J = 7.4 Hz, 2H), 1.36 (t, J = 7.2 Hz, 3H).

HPLC AF AIZE (UH #2): 1.788%;
LOMS (ES): m/z 224.2 [M+H]'.

Int-22D. g 4-(3-(1,8-UZEgd-2-d) =2 9)-1-7 S-2-7}2 22 #o] E: DM (0.307 mL) 2 EtOH (0.921
mL) & Int-22C (82 mg, 0.367 mmol) ¥ I &2 (36 pl, 0.441 mmol)e] & 2—o}u1i14:ram 8] = (45
mg, 0.367 mmol)= i47}6}°ﬂE}. Ao Al TAIZE T udket & &ulE - S AAS AL, FFES U4
AzrvtEdy (AE7F A, DCM:EtOAc, 100:004 25:75)0 o8] AAIste] Int-22D (61.2 mg, 54%)% LIRS
A=A F5390.

H NMR (500MHz, CDCl3) & 9.10 (dd, J = 4.1, 1.9 Hz, 1H), 8.88 (br. s., 1H), 8.16 (dd, J = 8.0, 1.9 Hz,

1H), 8.10 (d, J = 8.3 Hz, 1H), 7.45 (dd, J = 8.1, 4.3 Hz, 1H), 7.38 (d, J = 8.3 Hz, 1H), 6.79 (s, 2H),
4.30 (q, J = 7.2 Hz, 2H), 3.18 - 3.00 (m, 2H), 2.61 (t, J = 7.6 Hz, 2H), 2.20 (quin, J = 7.6 Hz, 2H),
1.35 (t, J = 7.2 Hz, 3H).

HPLC AF AIZE (UH #2): 1.140%;
LOMS (ES): m/z 310.3 [M+H]'.

Z20A 220 Int-22D (61.2 mg, 0.198 mmol) E NaOH (23.7 mg, 0.593 mmol)E 3Hf-a}= 95:5 EtOH/H,0 &
(1.58 mL)& 2A1zF B9t EFalgitt. A2o= Y7271 5, Et0HE J¥F 3t 541713, d/F=S I 54
HCl& AR&3te] pH ~22 AHIsAZlt.  EFES AlssA711L, FE stoll H=AIA FZHAl 22 (98
mg, 100%)& %= LAAMN LA EA F530H, o= FIIRE Zﬁﬂ shA] o

=l

L

k.

o

=
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[0366]

[0367]

[0368]
[0369]

[0370]

[0371]
[0372]

[0373]

[0374]

[0375]

[0376]

SS90l 10-2700471

' NMR (500MHz, DMSO-ds) & 11.43 (br. s., 1H), 9.25 (br. s., 1H), 8.88 (d, J = 7.2 Hz, 1H), 8.82 (d, J

= 8.0 Hz, 1H), 7.93 (d, J = 5.8 Hz, 2H), 6.79 (br. s., 1H), 6.59 (br. s., 1H), 3.14 (br. s., 2H), 2.56
- 2.51 (m, 2H), 2.09 (br. s., 2H).

HPLC #15 AZF (3 #2): 0.703%:
LOMS (ES): m/z 282.2 [M+H]'.

7HA 23

ofy

g (S)-3-(7-BER-1-24-3 4-03 =29 Z7[1,2-a] 9 FH-2(1H)-Y)-3-(3-ZF L Z-4-W| EA| #d ) T = 3}

Lojo]|E

/\/U\ o~

S

Br. o H,N o Br o .

™ ek A

OH EDC, HOBT, H HN— O
DIPEA, DMF V

nt23a O\

IZ .

(CH,),Br,, BuyNBr 274 23
1N NaCH, DCE

Int-23A. o8 (S)-3-(4-B2HR-1H-3] 2&-2-7}2 B 2o}l L )-3-(3-ZSF Q2 A4-H|EA A D) Z 2T o o] E: DNF
(26.3 mL) & FFHoz P47tsdt 4-H2R-1-3E-2-7F25242F (1.00 g, 5.26 mmol) ¥ FIk] 1 (1.46
g, 5.26 mmol)e] Mol EDC (2.02 g, 10.5 mmol), HOBT (1.61 g, 10.5 mmol) 2 DIPEA (2.02 mL, 11.6 mmo
DE H7tskdn. A2olA 1.5A4%F FoF wvksl & w58 E7 sXsta, EtOAc (3x)Z FE33ct. &
gt 7] S X3 NHCL, &, 952 MAEsta, F9 NaS0y AolAl AxA713, AFsta, 38 kel 5FA%
o ARES Ed4 ARvEIY (dejyh A, FA/EtOAc, 100:0¢1A4 0:100)¢l Jsf “gASte] Int-23A
(1.99 g, 91%0) = WA AHAAY uA=M sS85t

' NMR (500MHz, CDCl3) & 9.35 (br. s., 1H), 7.24 (d, J = 8.3 Hz, 1H), 7.10 - 7.01 (m, 2H), 6.94 - 6.87

(m, 2H), 6.67 (dd, J = 2.6, 1.5 Hz, 1H), 5.46 (dt, J = 8.5, 5.4 Hz, 1H), 4.18 - 4.06 (m, 2H), 3.87 (s,
3H), 2.99 - 2.79 (m, 2H), 1.21 (t, J = 7.2 Hz, 3H).

HPLC A5 AIZF (W #2): 2.368%;

+

LCMS (ES): m/z 413.1, 415.1 [M+H]

744 23 yE22 % (14.7 mL) = Int-23A (1.99 g, 4.82 mmol), NBuBr (1.55 g, 4.82 mmol), 1,2-Tt]®H
ZRo|E (2.08 mL, 24.1 mmol) ¥ IN 4*4INaOH (14.5 mL, 14.5 mmol) ¢ EFES 50CoA 1.547F F<
it Aeom WA F, veES EtOAcE 349 o, 3 NICL 3 952 AX&slt. #7142
T NapS0, AellA Azx:A7Ia, JF sl $FA7], IFES U4 Z=vtEadgy (Heyr A,

/EtOAc, 100:0014 50:50)°] <& AAlsle] F7hA] 23 (0.818 g, 39%)S WA HZAA wtuA| 2 S5},

=1
o (%

O]
¥:]
2
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[0377]

[0378]

[0379]
[0380]

[0381]

[0382]
[0383]

[0384]

[0385]

[0386]
[0387]

[0388]

[0389]
[0390]

[0391]

[0392]

[0393]

SS90l 10-2700471

' NMR (500MHz, CDCl3) & 7.12 = 7.01 (m, 2H), 6.97 - 6.89 (m, 2H), 6.68 (d, J = 1.7 Hz, 1H), 6.27 (dd,

J=9.1, 6.9 Hz, 1), 4.17 - 4.09 (m, 2H), 4.03 (ddd, J = 12.2, 7.6, 4.1 Hz, 1H), 3.96 - 3.85 (m, 4H),
3.61 - 3.51 (m, 1H), 3.33 - 3.22 (m, 1H), 3.05 - 2.85 (m, 2H), 1.20 (t, J = 7.2 Hz, 3H).

HPLC A&7 AIZE (9 #2): 2.465%;

+

LCMS (ES): m/z 439.1, 441.1 [M+H]

ﬁi

Z7HA) 24
de  (9)-3-(7-BEFE-1-24-3,4-U3 =29 =2 [1,2-a] 9 -2(1H) - )-3-(6-H|EA 1] g H-3-L ) L & 5} - o]
1E

[

N
o ¥ o

Z37A 24

Z7HA 242 Z7HA] 230 i VA" AxE AFEEe] A 23,

' NIR (500MHz, CDCl;) & 8.12 (d, J = 2.5 Hz, 1H), 7.60 (dd, J = 8.8, 2.5 Hz, 1H), 6.92 (d, J = 1.7

Hz, 1H), 6.74 (d, J = 8.8 Hz, 1H), 6.68 (d, J = 1.7 Hz, 1H), 6.23 (dd, J = 9.2, 7.0 Hz, 1H), 4.13 (dd,
J=7.2. 1.7 Hz, 2H), 4.06 - 4.00 (m, 1H), 3.97 — 3.88 (m, 4H). 3.61 (ddd, J = 12.4, 7.8, 4.3 Hz, 1H),
3.37 - 3.27 (m, 1), 3.07 - 2.98 (m, 2H), 1.21 (t, J = 7.0 Hz, 3H).

HPLC A5 AIZF (9 #2): 1.955%;

LOMS (ES): m/z 422.2. 424.1 [M+H] .

7HA 25

ofy

A (S)-3-(3-FFLLZ2A4-YWEAHALE)-3-(7-X2L-1-F4-3 4-U3 =2H EZ[1,2-a] 9 -2(11)-¢ ) T2 1}

O}_CHLN;\)I\O/\
H \ N

TTA 25

ZHA 255, 53]: WO 2009148004 71A1€ A=zpell wal Alxze 4-X=2L-11-9 E-2-Jt2 544l 2 By S
o SHA 230 7AE HAE AFEEte] A 23T

il

98 of

' NMR (400MHz, CDCl3) & 9.81 (s, 1H), 7.37 (d, J = 1.5 Hz, 1H), 7.31 (d, J = 1.5 Hz, 1H), 7.15 - 7.03

(m, 2H), 6.96 - 6.86 (m, 1H), 6.36 - 6.18 (m, 1H), 4.24 - 4.09 (m, 3H), 4.07 - 3.98 (m, 1H), 3.89 (s,
3H), 3.71 - 3.57 (m, 1H), 3.39 - 3.24 (m, 1H), 3.03 - 2.96 (m, 2H), 1.21 (t, J = 7.2 Hz, 3H).

HPLC A& AlZF (4 #2): 1.808%;

+

LCMS (ES): m/z 389.3 [M+H]
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SES46 10-2700471

[0394] A A 1
[0395] (9)-3-(3-ZF L ZA4-vEANHY)-3-(1-842-7-(2-(5,6,7,8-El E}F| =2 -1,8-H} ZE] 2| H-2-Y ) | & )-3,4-T]
SR ER2([1,2-a]F e -2(1)-d) =234t

A e 1
[0396]
[0397] =
[0398] A Ao 2
[0399] (39)-3-(3-ZF 2 2-4-W|=A FH)-3-(1-54-7-(2-(1,2,3,4-El EE}3| = 2-1, 8- ZE| g -2-2 ) o & )-3,4-1]
sl=myER(1,2-al v e-2(1)-<) Z 23t
o
o
(0] z o}
—N A Ay
\ 7/ \ N
Ao 2
O/
F o
Hoo Y@ ©/F
Hel i OH HQN/:\)LO/\ o o
NGN = FA 1 & ~ N/'\)LO/\
/ NN ANH 7 N=N \ Q N
PN EDC, HOBT, DIPEA, DMF =N NH1A
2 19 o
o
(CH2),Br2, BusNBr 6 X o 1) PtO,, Hp, EtOH
e P, 7\ : A ——
1M NaOH, DCE /= N Ao 2) Prep. HPLC
=N NS #3
18
v
g &
F
(o] H . - : A~
NH ~ N/\)LO/\ N \'; NH 4 N\)N o
VR NN
_ 1C2
1€-1
\ 1M NaOH, EtOH l
AA 1 AAd 2
[0400]
[0401] 1A, 9" (S,E)-3-(4-(2-(1,8-v 2 H ] -2-)H] ) -1H-9] E-2-7h 2 3 2~ 0bn| 1) -3-(3-ZF Q. 2 —4-H| 5 A] ]

d)Z2uloo]E: DWF (185 mL) & FZHAl 19 (13.9 g, 37.0 mmol) ¥ F7HA 1 (10.3 g, 37.0 mmol)<] &
o EDC (14.2 g, 73.9 mmol), HOBT (11.3 g, 73.9 mmol) & DIPEA (20.5 mL, 118 mmol)E H7}etgith. AL

L
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[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

=50l 10-2700471

oin

A 2A1ZF FoF kel & ukeES B (200 mL)2 At IAES o o8 F=HEta, R AlH e}
3, AFE s AXAA 1A (20.0 g, 100%)E A A 2ZA FE519T.

'H MR (500MHz, DMSO-ds) & 11.76 (br. s., 1H), 9.00 (dd, J = 4.1, 1.9 Hz, 1H), 8.52 (d, J = 8.5 Hz,

1), 8.40 - 8.32 (m, 2H), 7.87 - 7.76 (m, 2H), 7.51 (dd, J = 8.1, 4.3 Hz, 1H), 7.36 - 7.22 (m, 3H),
7.20 - 7.10 (m, 2H), 7.04 (d, J = 16.2 Hz, 1H), 5.46 - 5.33 (m, 1H), 4.08 - 3.97 (m, 2H), 3.83 - 3.78
(m, 3H), 2.99 - 2.79 (m, 2H), 1.12 (t, J = 7.2 Hz, 3H).

HPLC A5 A2 (89 #1): 2.440%;

LOMS (ES): m/z 489.0 [M+H]'.

1B. og  (S,E)-3-(7-(2-(1,8-Y=Z g g d-2-)H|d)-1-54-3 4-UF| =29 S 2 [1,2-a] 9 22 -2(1H) - )-3-
(B-ZEFo2-4-HEANHI)ZEG ool E: tJFRRE (70.8 mL) F 1A (12.6 g, 23.2 mmol), NBuBr (7.48
g, 23.2 mmol), 1,2-tBEZ & (10.0 mL, 116 mmol) 2 1IN 4=4dNaOH (69.6 mL, 69.6 mmol)e] &3+&S 50T
ol 1A &<k wRkelgly. Ao =2 W27 & 9SES EtOAc (150 mL)E A 3}3iH. W“é za 3
AES oo 9 sk, EtOAcE AFstt. AAES &, 5= MAFsta, 79 NaS0, dellAl xA
122, XF 3o sFAAT. AFRES 4 ZA=2vtE29 (AEl7F A, DOM:MeOH, 100:001A4] 93:7)el 23]
At 1B (2.16 g, 18.1%) 5 A uA=ZA #5315 0.

Ny

I NR (500MHz, CDCl3) & 9.07 (dd, J = 4.3, 2.1 Hz, 1H), 8.19 - 8.05 (m, 2H), 7.94 (d, J = 16.0 Hz,

M), 7.54 (d, J = 8.3 Hz, 1H), 7.39 (dd, J = 8.0, 4.1 Hz, 1H), 7.26 (d, J = 1.7 Hz, 1H), 7.16 - 7.03
(m, 3H), 6.99 - 6.87 (m, 2H), 6.39 - 6.24 (m, 1H), 4.19 - 4.05 (m, 3H), 3.99 (ddd, J = 12.2, 7.6, 4.1
Hz, 1), 3.89 (s, 3H), 3.66 - 3.54 (m, 1H), 3.31 (ddd, J = 12.4, 7.7, 4.1 Hz, 1H), 3.05 - 2.93 (m,
2H), 1.21 (¢, J = 7.0 Hz, 3H).

HPLC AF AIZE (UH #1): 2.475%;

LOMS (ES): m/z 515.1 [M+H]'.

1C-1. 9" (S)-3-(3-ZF . 2 4-WEAH I )-3-(1-4-7-(2-(5,6,7,8-H EF3| =2-1,8-}ZE g t1-2-% ) 9]
2)-3,4-U3 =2 52 [1,2-a] & -2(1)-Y ) T2 3} o o] E

EtOH (5.0 mL) = 1B (95 mg, 0.185 mmol)9] &Hel Pt0, (8.4 mg, 0.037 mmol)E H7}stgict. et S H, &
7] (1 atm, F4) 3lo] ALo|A] 24A17F FoF wukslgir. 3719 Pt0, (8.39 mg, 0.037 mmol)S H7}8laL,
FasE FIIE 24N T AL, £8P E Aol ER HEE FE AFsta, H=E EtOHE 2 AF
STk, AFAES AF sl FEATL, FFHES AAR HPLC (Z": 2824 (18, 19 x 200 mm, 5-pum
AL olFd A 5:95 oA EYE™: & 10-mM oA EMNUYREE X3 o]Fd B 95:5 ofAEYE™H: F | 10-mM
OfMEASHR Y Z3F; Fuf: 258 ZAX] 38-68% B, ©]o]A 68% BollA 5-& A5 &% 20 mL/E)E A A6t
1C-1 (33 mg, 32%)S WA TAZA F53}3 ).

H NMR (500MHz, CDCly) & 7.16 - 7.02 (m, 3H), 6.95 - 6.87 (m, 1H), 6.79 (d, J = 1.7 Hz, 1H), 6.54 (d,

J=14Hz, 1), 6.37 (d, J = 7.2 Hz, 1H), 6.32 - 6.27 (m, 1H), 4.12 (qd, J = 7.1, 1.0 Hz, 2H), 3.97
(dd, J = 7.6, 4.3 Hz, 1), 3.92 - 3.82 (m, 4H), 3.53 (ddd, J = 12.3, 7.6, 4.3 Hz, 1H), 3.46 - 3.38 (m,
2H), 3.24 (ddad, J = 12.2, 7.7, 4.3 Hz, 1H), 3.03 - 2.91 (m, 2H), 2.88 - 2.79 (m, 4H), 2.71 (¢, J = 6.2
Hz, 2H), 1.92 (quin, J = 6.0 Hz, 2H), 1.19 (t, J = 7.2 Hz, 3H).

HPLC AF AIZE (UH #1): 2.285%;
LOMS (ES): m/z 521.2 [M+H]'.

1C-2. o€ (39)-3-(3-ZF L 2-4-WEA Y )-3-(1-&%-7-(2-(1,2,3,4-H Eg}s| = 2-1, 8-} ZHE d-2-Y ) 9
g)-3,4-Us| =29 Z2[1,2-a] 9 A-2(1H)-¥) T2 =oo] E: 1Bo] 3 & 1C-10] diafl 71A¥ AA-E HPLC
5 3% %5 AGAl 93] 16-2 (4.5 mg, 4.50)F T3 DA 2ZA FEGA LAY EFEEA 5T
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[0415]

[0416]

[0417]
[0418]

[0419]

[0420]

[0421]

[0422]
[0423]

[0424]

[0425]

[0426]
[0427]
[0428]

[0429]

=50l 10-2700471

oin

' NMR (500MHz, CDCls) & 7.82 (d, J = 4.4 Hz, 1H), 7.18 (d, J = 7.2 Hz, 1H), 7.11 - 7.03 (m, 2H), 6.95

- 6.89 (m, 1), 6.80 (d, J = 1.4 Hz, 1H), 6.53 (s, 1H), 6.50 (dd, J = 7.2, 5.2 Hz, 1), 6.30 (t, J =
8.0 Hz, 1H), 4.12 (g, J = 7.2 Hz, 20), 3.99 (dd, J = 6.9, 5.0 Hz, 1H), 3.92 - 3.83 (m, 4H), 3.59 -
3.51 (m, 1H), 3.45 (d, J = 5.0 Hz, 1H), 3.26 (ddd, J = 12.4, 7.7, 4.1 Hz, 1H), 3.05 - 2.92 (m, 2H),
2.77 - 2.68 (m, 20), 2.65 - 2.51 (m, 2H), 2.01 - 1.94 (m, 1H), 1.85 - 1.77 (m, 2H), 1.68 - 1.60 (m,
1H), 1.20 (t, J = 7.2 Hz, 3H).

HPLC A5 AlZF (4 #1): 2.340%;

LCMS (ES): m/z 521.2 [M+H] .

Ao 1

EtOH (0.388 mL) < 1C-1 (11.1 mg, 0.021 mmol)e] A2 &Me] IM 44 NaOH (64 upL, 0.064 mmol)S 3 7}s}k
ark. Nz F &S F ol sFA7]1a, I 74 HC1S AME3e] pH ~22 AH3A|Z ).
EFES AsHA7n, AFES GAE HPLC (Z4: 282X (18, 19 x 200 mm, 5-pm PAF; °o]&4 A:
5:95 CHsCN:H.0, 0.1% TFA F38F; o]%AF B: 95:5 CHsCN:H,0, 0.1% TFA =3t Fuf: 2080 2 10-50% B, ©]]
A1 100% Boll A 5% #-A1; & 20 nL/8)2 FASte] AAlo 1 (5.5 mg, 52%)= 3| nAZA 533},

' NMR (500MHz, CDsOD) & 7.39 (d, J = 7.2 Hz, 1H), 7.18 - 7.11 (m, 2H), 7.06 (t, J = 8.7 Hz, 1H), 6.61

(d, J = 1.4 Hz, 1H), 6.55 (d, J = 1.7 Hz, 1H), 6.47 (d, J = 7.4 Hz, 1H), 6.26 (t, J = 8.0 Hz, 1H),
4.01 (td, J = 8.3, 4.0 Hz, 1H), 3.93 - 3.87 (m, 1H), 3.85 (s, 3H), 3.67 (ddd, J = 12.9, 6.9, 4.1 Hz,
1H), 3.48 - 3.33 (m, 2H), 3.29 - 3.22 (m, 1H), 2.93 (d, J = 8.0 Hz, 2H), 2.86 - 2.79 (m, 2H), 2.78 -
2.65 (m, 4H), 1.88 (quin, J = 6.0 Hz, 2H).

HPLC A5 AIZF (B #1): 2.087+;

LCMS (ES): m/z 493.1 [M+H]'

AAle 25 Al 10 ZlAE dAE AREste] Aol dA e Ed=EA AlxsAT.

'H NMR (500MHz, CDsOD) & 7.66 (br. s., 1H), 7.36 (t, J = 5.9 Hz, 1), 7.18 - 7.10 (m, 2H), 7.06 (t, J

= 8.8 Hz, 1), 6.70 - 6.63 (m, 2H), 6.60 - 6.52 (m, 1H), 6.26 (t, J = 8.0 Hz, 1H), 4.13 - 4.01 (m,
1), 3.98 - 3.89 (m, 1H), 3.85 (s, 3H), 3.73 - 3.62 (m, 1H), 3.51 - 3.39 (m, 1H), 3.27 (d, J = 4.4 Hz,
1), 3.01 - 2.86 (m, 2H), 2.82 - 2.67 (m, 2H), 2.58 (q, J = 7.6 Hz, 2H), 2.05 - 1.97 (m, 1H), 1.838 -
1.80 (m, 1H), 1.75 (dt, J = 14.2, 7.2 Hz, 1H), 1.66 - 1.57 (m, 1H).

LOMS (ES): m/z 493.1 [M+H]'.
1Bl tierd Az (1)
1B

dg  (S,E)-3-(7-(2-(1,8-UZElgd-2-2H)H|d)-1-24-3 4-U3| =29 EZ[1,2-a] 9 2 -2(1H)-Y )-3-(3-Z
FO R -4-v| FAH ) ZZ T} o] o] E
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[0430]
[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]
[0439]
[0440]

[0441]

SS50l 10-2700471

O/
@j
o X o
-~ A A
\ / \ / \ N\)
— 1B
O/
7 o
E X
ot ™ Y5
) /\/?l\ Pd(OAC); , P(o-28); = "‘/\)\O/\
N
e o) NEts, ACN 5%
N\ N\) o
2744 23 "
/N| NH
X" cHo
1B
HE2d
DCM/MeOH

1. ¥  (S,E)-3-(3-FFLL2~4-vEAHHE)-3-(1-Z2-7T-(3-FAFE-1-d-1-¢)-3 4-13 =2 F=Z[1,2-
al ¥ BR-2(1)-Y) T &3 wo] o] E: 1DE Int-140] thal 7A@ Ax}S AF&slo] Az,
" NMR (500MHz, CDCls) & 7.40 (d, J = 16.0 Hz, 1H), 7.16 (d, J = 1.7 Hz, 1H), 7.11 - 7.05 (m, 2H),

6.97 - 6.90 (m, 2H), 6.48 (d, J = 16.0 Hz, 1H), 6.30 (dd, J = 9.1, 6.9 Hz, 1H), 4.19 - 4.04 (m, 3H),
4.02 - 3.94 (m, 1H), 3.92 - 3.83 (m, 3H), 3.65 - 3.52 (m, 1H), 3.31 (td, J = 8.2, 3.7 Hz, 1H), 3.07 -
2.92 (m, 2H), 2.32 (s, 3H), 1.21 (t, J =7.0 Hz, 3H).

HPLC A/ AIZE (B #1): 2.878+%;

LOMS (ES): m/z 429.1 [M+H] .

1B: DCM (0.070 mL) 2 MeOH (0.209 mL) % 1D (29.8 mg, 0.070 mmol) B =¥ (1.44 pL, 0.017 mmol)2
Lol 2-oln - FE LS = (8.49 mg, 0.070 mmol)E IS TE.  A-oA 17A1%F HoF muke F ) &)
£ ¥ kel AAGL, AFES ZAE HPLC (A=mds ® Fu oFAjoF 5 u 21.2 x 100 mm, 154 F°¥f, 10
B oA 20%14 100% & B = 90% MeOH-10% H,0-0.1% TFA, &7 A = 10% MeOH-90% H,0-0.1% TFA)el <& A

A3kl 1Be] TFA 9 8.4 mgg 53k, o] Z2S MeOH (0.200 mL) ZFol &3fA|7]aL, 40 mg tvloju
WA21) A5 H7FsFdr. A2olA 147 &k wiket & X5 oo o A|AS L, MeOHZE 2 A2 A
o, AFES A ] BZAA 1B (7.0 mg, 20%)Z AN o AZA FEIIQT.

'H NMR (500MHz, CDCls) & 9.08 (br. s.. 1H), 8.16 - 8.06 (m, 2H), 7.92 (d, J = 16.0 Hz, 1H), 7.55 (d, J

= 8.5 Hz, 1H), 7.40 (dd, J = 8.0, 4.1 Hz, 1H), 7.26 - 7.23 (m, 1H), 7.16 - 7.03 (m, 3H), 6.98 - 6.88
(m, 2H), 6.32 (s, 1H), 4.19 - 4.07 (m, 3H), 4.02 - 3.95 (m, 1H), 3.89 (s, 3H), 3.59 (dd, J = 7.4, 4.1
Hz, 1H), 3.33 - 3.26 (m, 1H), 3.05 - 2.93 (m, 2H), 1.21 (t, J = 7.0 Hz, 3H).

HPLC A/ AIZF (B #1): 2.582+;
LOMS (ES): m/z 515.1 [M+H]'.
1Bo] diqtA] Az (2)

1B

A" (S,E)-3-(7-(2-(1, 8- =B g -2-)Hd)-1-54-3 4-Hs| =29 E =2 [1,2-a] 9| 2kx1-2(1)-4)-3-(3-=
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[0442]
[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

S=50l 10-2700471

FQRA4-m|FA L) 2o o] E

o el ($)-3-(7-(1,3-9 (1,8~ ZE gld-2-A) T2 H-2-U)-1-84-3,4-U3| ==Y ZF 2 [1,2-a] ¥ 2} -2(1H) -
A)-3-(3-ZF L 24-vEA W) LRI o o] E

O/
4
o Y o
=N N ~= N N/:\)]\o/\
\ /_\ / \ N\) N\)
o/
. ©
O, = N/.\)j\o/\ 1E
S
ZF7HA) 25
1B 2 1E: &5 (0.555 mL) = 2-#¥-1,8-1=ZE2ld (0.037 g, 0.257 mmol), =ZFAl 25 (0.100 g, 0.257
mmol) % 4- uﬂ%‘%ﬂ%ﬂ Folu= (0.044 g, 0.257 mmol)9] &NE 110TA 14X 7 FQF wgkelgct. Aeo=w
IYANZ Z . gu|S AF dlol] AASL, FFES FAL HPLC (A= dA T} ekAJol 5y 21.2 x 100 mm,

108 o, 15% A3, 10%14 100% &= B = 90% MeOH-10% H,0-0.1% TFA, &= A = 10% MeOH-90% H,0-0.1%
TFA)l o3 gAlste] 1B 2 1E Z}719] TFA 94§ F53s3lth. ol 95 MeOH (1.000 nL) o 7EHe= &
A 71, 250 mg tloly-2 WA21] AS HUstH ek, Ao 1A7F Bk wilksl & XS ofzlo] s A
7etal, MeOH= & AlHsAT.  ofd=s I 8 mg, 20%)5 LUMAA-ZA QA=A
18]3 1E (32.5 mg, 19%)E Z4A od=zx 7+

ou
ol
oL
2
off
4

>
)
=
=
o
o1

N
4>
|

p'h
52
)

1B:

I NR (500MHz, CDCl3) & 9.06 (dd, J = 4.1, 1.9 Hz, 1H), 8.16 - 8.05 (m, 2H), 7.92 (d, J = 16.0 Hz,

), 7.54 (d, J = 8.3 Hz, 1H), 7.39 (dd, J = 8.0, 4.1 Hz, 1H), 7.25 (d, J = 1.4 Hz, 1H), 7.13 - 7.04
(m, 3H), 6.98 - 6.86 (m, 2H), 6.32 (dd, J = 8.8, 7.2 Hz, 1H), 4.17 - 4.05 (m, 3H), 4.02 - 3.95 (m,
1H), 3.88 (s, 3H), 3.64 - 3.55 (m, 1H), 3.34 - 3.25 (m, 1H), 3.05 - 2.92 (m, 2H), 1.20 (t, J = 7.2 Hz,
3H).

HPLC A5 A1ZF (9 #1): 2.430%;
LCMS (ES): m/z 515.1 [M+H]'
1E.:

'H NMR (500MHz, CDCl3) & 9.04 (dd, J = 4.1, 1.9 Hz, 1H), 8.07 (dt, J = 8.0, 1.5 Hz, 2H), 7.95 (d, J =

8.3 Hz, 2H), 7.48 - 7.31 (m, 4H), 7.08 - 7.00 (m, 2H), 6.93 - 6.83 (m, 1H), 6.81 (d, J = 1.7 Hz, 1H),
6.52 (d, J = 1.7 Hz, 1H), 6.23 (dd, J = 8.7, 7.3 Hz, 1H), 4.26 (t, J = 7.4 Hz, 1H), 4.07 (q, J =

Hz, 2H), 3.92 - 3.79 (m, 4H), 3.77 - 3.68 (m, 1H), 3.48 - 3.33 (m, 5H), 3.20 - 3.08 (m, 1H), 3.02 -
2.81 (m, 3H), 1.12 (t, J = 7.2 Hz, 3H).

HPLC AF AIZE (UH #1): 2.430%;

LOMS (ES): m/z 659.2 [M+H]'.
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[0455]

[0456]

[0457]

[0458]

3] & o AN (E 2)F AAld 13 f4

@ Ao Az,

H MRS 2] LbERA 9k gk, 500 MHz, DMSO-dsol A=Attt

-
It

2

Al /\] Oﬂ

il

—
BN
N
o
o

4] do]H]

7\ :
—N = N/\)j\OH
NH \ N\)
(8)-3-(6-715A) 37 2] T -3-91)-3(1-
L4 7-(2-(5,6,78-H EU} 3] =21 8-
Yz El g 2-2)ol €)-3,4-
U] 8] =2 3] 5 2 [1,2-a]9] 2t -2(1H)-
)= 2 galk

'H NMR (400MHz, DMSO-ds)
12.93 - 12.05 (m, 1H), 8.19 - 8.08
(m, 1H), 7.67 (dd, J=8.7, 2.5 Hz,
1H), 7.02 (d, /= 7.3 Hz, 1H), 6.79
(d,J=8.6 Hz, 1H), 6.73 (d, J=1.8
Hz, 1H), 6.49 (d, J = 1.8 Hz, 1H),
6.28 (d,.J=7.3 Hz, 2H), 6.02 (t, J =
8.0 Hz, 1H), 4.05 - 3.89 (m, 2H),
3.83 (s, 3H), 3.65 - 3.54 (m, 1H),
3.26 -3.16 (m, 3H), 3.07(d, /=77
Hz, 1H), 2.97 (d, /= 8.1 Hz, 1H),
2.66 (d, J=4.2 Hz, 4H), 2.60 (t, J =
6.3 Hz, 2H), 1.80 - 1.63 (m, 2H).
LCMS (ES): m/z 476.3 [M+H]",

= N OH

(R)-3-3-5F 9 241 F A 2 d)-3-
(1-84-7-(2-(5,6,7,8-H| E2} 8] = =
1,8-1 32 Bl 2]l 2-)ol| &)-3,4-

Y8 = m ] &5 (1,2-a]9] 2H -2(1H)-
Ay 2 Ak

H NMR (500MHz, DMSO-ds) 8
7.24-7.07 (m, 3H), 7.02 (d, J =73
Hz, 1H), 6.72 (s, 1H), 6.50 (s, 1H),
6.32-6.21 (m, 2H), 6.03 (t, J=7.9
Hz, 1H), 3.93 (dd, /= 19.5, 13.7
Hz, 2H), 3.81 (s, 3H), 3.62 - 3.49
(m, 1H), 3.23 (br. s., 2H), 3.16 (d, J
=7.9Hz, 1H), 3.04 (dd, J= 153,
7.6 Hz, 1H), 2.89 (dd, J=15.1, 8.1
Hz, 1H), 2.66 (d, J = 6.4 Hz, 4H),
2.60 (t,.J = 6.1 Hz, 2H), 1.79 - 1.70
(m, 2H). LCMS (ES): m/z 493.1
[M+H]*
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SES4d 10-2700471

24 vjo] g

-
PN
N2
o4
oXL

'H NMR (500MHz, DMSO-ds) &
7.53(d,J=17.3 Hz, 1H), 7.41 (s,
1H), 7.28 (d, /= 17.1 Hz, 2H), 6.73

Br (s, 1H), 6.57 (d,.J="7.3 Hz, 1H),

0 N o 6.53 (s, 1H), 5.98 (t, /= 7.8 Hz,
CO—\_@AN;\)J\OH 1H), 3.99 - 3.85 (m, 2H), 3.62 - 3.52

NH N \N_
(m, 1H), 3.35 (br. s., 1H), 3.42 (br.

s, 1H), 3.20 - 3.11 (m, 1H), 3.08
(1-5 22-7-(2-(5,6,7,8-H| E 2} 8] = 7. (dd.J=15.6,7.9 Hz, 1H), 2.96 -

5 (8)-3-3-B. 2 B-5-(tert- -2 ) ¥ d)-3-

1,8-1F 32 E] 2] el 2-9)ol &)-3 4- 2.87 (m, 1H), 2.86 - 2.80 (m, 2H),
Y8 = 23 =2 [1,2-a]9 & 1 -2(1H)- |2.74 - 2.64 (m, 4H), 1.76 (d, /=52
)3 m At Hz, 2H), 1.20 (s, 9H). LCMS (ES):

m/z 579.2 [M+H]".

'H NMR (500MHz, DMSO-djs) &
7.54 (s, 1H), 7.45 (br. s., 1H), 7.39

|
C;@: (s, 2H), 6.78 (s, 1H), 6.58 - 6.49 (m,
N:_’: o \)N/\)LOH 2H), 5.97 (t, J = 7.f Hz, 1H), 3.99
(br. s., 2H), 3.69 - 3.58 (m, 1H),
6 (8)-3-3,5-T1 Z = 2 7 H)-3-(1-54:-7-(3.36 (br. 5., 1H), 3.32 - 3.24 (m,
(2-(5,6,7,8-H| E 2} 5| = =2-1 8- 1H), 3.20 - 3.12 (m, 1H), 3.00 (dd, J
U3 €] 2] 6122 )] €3 4- =16.0, 8.1 Hz, 1H), 2.82 (d, J=7.6

Hz, 2H), 2.77 - 2.65 (m, 4H), 1.80
(br. s, 2H). LCMS (ES): m/z 513.0
[M+H]".

v 8 = o) = R (1, 2-a] 9] HhRL-2(1H)-
) 2t

[0459]
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A o ;
. TE Y 24 djo]g]
'H NMR (500MHz, DMSO-ds)
7.51 (br. s., 1H), 7.23 - 7.04 (m,
4H), 6.58 (d, J= 6.6 Hz, 1H), 6.52
(s, 1H), 6.02 (t, J= 7.9 Hz, 1H),
3.85 (br. s., 2H), 3.81 (s, 3H), 3.57
; (br. s., 1H), 3.13 (br. 5., 1H), 3.06

($)-3-G-EF Q. Z-4-w EA) ¥ d)3- |(dd,J=15.1,7.6 Hz, 1H), 2.91 (dd,

(67 &1 18 2 7-(2-(5.6.7.8- J=153,82Hz, 1H),2.78(d, J=

W 2] = 2o gne) ] el 7.5 Hz, 2H), 2.74 - 2.64 (m, 4H),

)01 1)3.4-5] 5 = 2 9] B 2 [1 2. 2.07 (s, 3H), 1.81 (br. s., 2H).
LCMS (ES): m/z

all epal-2(1H)- )= =t 507.1 [M+H]".
'H NMR (500MHz, DMSO-ds) 6
7.40 (br. s., 1H), 6.85 (s, 2H), 6.72
(s, 1H), 6.55 - 6.41 (m, 2H), 4.01 (d,
./=5.8 Hz, 1H), 3.85 (br. s, 2H),

. 3.79 -3.71 (m, 1H), 3.34 (br. s,

(8)-3-(1-5 22-7-(2-(5,6,7,8- 2H), 2.98 (s, 2H), 2.81 (d, /=73

HEg s =21 8- 12 E 2 el2- Hz, 2H), 2.74 (d, /= 7.7 Hz, 2H),

ool ey 3 4r) s men ey |67 (br s, 3H), 248 (s, 6H), 217

19124 2(1H)- D)-2-(2.4.6- (s, 3H), 1.78 (br. s., 2H). LCMS
(ES): m/z 566.5 [M+H]".

= e o ) o v ) gkl

[0460]
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[0461]
[0462]

[0463]

[0464]

[0465]

A Al

HT

4
)
o
o

A gl

'@o\
O

o B
(39)-3-(6-7 5 A 7 2] e -3-¢)-3(1-
G2 7-(2-(1,2,3,4-H| E 28] = 211 8-
L E] ] 2-)ol E)-3 4-
U] 8] = 2 9] = 2(1,2-a]¥ 24 -2(1H)-

9)3t 2 At

¢

"H NMR (400 MHz, DMSO-ds) 6
8.14 (d,.J = 2.42 Hz, 1H), 7.74 (dd,
= 1.65, 4.95 Hz, 1H), 7.67 (dd, J =
242,858 Hz, 1H), 7.13 (d, ./ = 6.16
Hz, 1H), 6.73-6.82 (m, 2H), 6.54 (d,
=154 Hz, 1H), 639 (dd, J = 4.84,
7.04 Hz, 1H), 6.28 (s, 1H), 6.02 (t,.J
—7.92 Hz, 1H), 3.89-4.05 (m, 2H),
3.82 (s, 3H), 3.57-3.66 (m, 1H),
3.18-3.25 (m, 3H), 3.04 (dd, J =
7.48, 14.75 Hz, 1H), 2.83-2.93 (m,
1H), 2.61-2.69 (m, 2H), 1.83-191
(m, 2H), 1.70-1.82 (m, 1H), 1.56-
1.67 (m, 1H), 1.42-1.54 (m, 1H).
LCMS (ES): m/z 476.3 [M+H]".

(8)-3-(7-(1,3-8] 2~(5,6,7.8-
HE 3| =21 8-1 T E g d-2-

A)3E 2 F2-A)-1-5 243 4-

10

U] 8] = 2 9] 2 2[1,2-a] e 31-2(1H)-

A)3-(-FF 2 24
5 A 2 ) = Ak

TH NMR (500 MHz, DMSO-ds) 6
7.18 - 7.08 (m, 3H), 6.95 (br d, J =
7.0 Hz, 2H), 6.61 (s, 1H), 6.46 (s,
1H), 6.23 (brs, 1H), 6.17 (br d, J =
7.3 Hz, 2H), 6.00 (br t, J=7.8 Hz,
1H), 3.94 - 3.84 (m, 2H), 3.80 (s,
3H), 3.59 - 3.47 (m, 1H), 3.47 - 3.32
(m, 1H), 3.21 (brs, 4H), 3.16 - 3.09
(m, 1H), 3.02 (brdd, J=15.4, 7.8
Hz, 1H), 2.87 (br dd, J=15.1, 7.8
Hz, 1H), 2.66 - 2.59 (m, 4H), 2.58 -
2.54 (m, 4H), 1.77 - 1.65 (m, 4H)
LCMS (ES): m/z 639.0 [M+H]".

o N o 71% SFC

SR o~ S
¢ N W "y

AAE 11, 33 1

(Abs

1 SN (Abs ‘

o Y o o

A 12
Py

A 11
5 1

/;\)kOH : WN;\AOH
Wallha e

ol

10-2700471

(39)-3-(6-M 5 A1 ¥ 2] -3-2)-3-(1-52-7-(2-(1,2,3 4-H EZ}s| =2 -1, 8- ZE| 2| T -2-<) ol &)-3,4-1] 8] =

2YE2(1,2-a]¥ g1 -2(1D)-¥) T2 34k
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[0466]
[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]
[0476]
[0477]

[0478]

SS50l 10-2700471

A 11,931

Ao 110 AAld] 9 (Yodl~ dEHolE 3000; Z¥H: 7]Z= [D 21 x 250 mm, 5 wlo]AZME; o]FA:
(50% MeOH, 50% o}XNEUEZH) = 10 mM ol EANS R, 43 =4 20 nL/E; AE7] 3¢ 220 nm; FY Al
BALak: MeOH % 40 mg/mLe] 600 ul)e] 712 SFC E2lol] ola] AAle] 118 WA uxzx dd BRI 0|44
AZA w580, 93 1, 2o w2 gejsts 9.

' NMR (400 MHz, CDsOD) & 8.17 (d, J = 2.20 Hz, 1H), 7.72 (dd, J = 2.53, 8.69 Hz, 1H), 7.63 (br. s.,

M), 7.43 (d, J = 7.04 Hz, 1H), 6.78 (d, J = 8.58 Hz, 1H), 6.68-6.75 (m, 2H), 6.61 (t, J = 6.16 Hz,
1), 6.24 (t, J =8.03 Hz, 1H), 4.04-4.14 (m, 1H), 3.92-4.01 (m, 1H), 3.88 (s, 3H), 3.67-3.77 (m, 1H),
3.44-3.53 (m, 1), 2.71-2.99 (m, 4H0), 2.61 (t, J = 7.70 Hz, 2H), 1.97-2.05 (m, 1H), 1.84-1.91 (m, 2H),
1.74-1.82 (m, 1), 1.57-1.68 (m, 1H).

+

LCMS (ES): m/z 476.4 [M+H]
AAd 12, 93 2

(39)-3-(6-H|Z=A F FH-3-9)-3-(1-24&-7-(2-(1,2,3,4-HE&3| = 2Z-1 8-} ZE g d-2-9 ) o & )-3,4-T] 3| =
2 EZ[1,2-a] 9 -2(10)-Y) Z 234k

\'\{NH \N\)N

AA ¢ 12,93 2

AAd 120 AAlo] 9 (Tl x dEHOlE 3000, ZH: 7]€® 1D 21 x 250 mm, 5 vlo|AZH|E,; o]FA4:
(50% MeOH, 50% oFMEUEZ) = 10 mM oM EANI RS, 6% 4 20 nL/%; A7) 34 220 nm; 7Y Al
EAbak: MeOH % 40 mg/mLe] 600 ul)e] 712 SFC &2lol] ols] AAle] 128 WA uxzx dd BRI 0|44
AZA FEIY. A3 2, By =gA &ske 93,

' NIR (400 MHz, CDsOD) & 8.18 (d, J = 2.42 Hz, 1H), 7.72 (dd, J = 2.53, 8.69 Hz, 1H), 7.57-7.70 (m,

1), 7.38 (d, J = 7.26 Hz, 1H), 6.78 (d, J = 8.58 Hz, 1H), 6.71 (d, J = 4.84 Hz, 2H), 6.58 (br. s.,
1), 6.25 (t, J = 7.92 Hz, 1H), 4.04-4.15 (m, 1H), 3.92-4.01 (m, 1H), 3.88 (s, 3H), 3.67-3.77 (m, 1H),
3.42-3.51 (m, 1H), 3.33-3.38 (m, 1H), 2.87-2.97 (m, 2H), 2.71-2.83 (m, 2H), 2.60 (t, J = 7.70 Hz, 2H),
1.83-1.89 (m, 2H), 1.70-1.82 (m, 1H), 1.56-1.67 (m. 1H).

LCMS (ES): m/z 476.4 [M+H] .
Ao 39 theb A%,
2 A4 3

(S)-3-(6-MEA T FU-3-2U)-3-(1-24-7-(2-(5,6,7,8-H EZH3| =2-1,8-}ZE g d-2- ) o &l )-3,4-T) 3| =
2 EZ[1,2-a]l¥9 K -2(10)-Y) Z 234t
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[0479]
[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

oin
1]
Jm
Qﬂ

10-2700471

=N
NH \ N\/J
)K‘I}\]a'IB
O/
() o~
Z
AN
HoN 0 \ o ¥ o
A 3 A
RASUS S SN
EDC, HOBT, DIPEA, DMF = NoNH T
3A
O/
()
7\ o~ a PtO,, Hy, EtOH
H o, Ho,
N \ = N/\)J\O/\ —_—
=N \ S
o~ 3B
N
N
|
/ \ 1M ag. NaOH, EtOH
/\)j\ _— AAd 3

3A. olE (S,E)-3-(4-(2-(1,8-HZE g -2-d)H]d)-1H-9 Z-2-Ft 25 2olu| & )-3- (6~ EA| ¥ gl -3-Y ) T &
ool E. 3AS 1Ad] thel YAlE HAE AFESte] A 23

' NR (500MHz, DMSO-d¢) & 11.76 (br. s., 1H), 9.00 (dd, J = 4.3, 2.1 Hz, 1H), 8.56 (d, J = 8.3 Hz,

1H), 8.40 - 8.30 (m, 2H), 8.19 (d, J = 2.5 Hz, 1H), 7.90 - 7.72 (m, 3H), 7.51 (dd, J = 8.1, 4.3 Hz,
1), 7.31 (br. s., 1H), 7.22 (s, 1H), 7.04 (d, J = 16.2 Hz, 1H), 6.81 (d, J = 8.8 Hz, 1H), 5.48 - 5.32
(m, 1H), 4.04 (q, J = 7.0 Hz, 2H), 3.83 (s, 3H), 3.06 - 2.94 (m, 1H), 2.91 - 2.81 (m, 1H), 1.12 (t, J
= 7.2 Hz, 3H).

HPLC A&7 AlZF (4 #2): 1.332%;
LOMS (ES): m/z 472.7 [M+H]'.

3B. ol"d  (S,E)-3-(7-(2-(1,8-YZE] 2| d-2-) R )-1-54-3,4-U3F =29 ZZ[1,2-a] F 2} -2(11)-Y )-3-
(6-HEA T g d-3-U) T2 ol o] E. DM (35.3 mL) & 3A (0.250 g, 0.530 mmol)2] 0C &ell KOH (0.074
g, 1.33 mmol)E #H7}skick. 10 oF wHkek & DCM (8.83 mL) F UddExXg EZZIE (0.231 g,
0.636 mmol)2] &S #7}slar 0ColA 10% B¢+ ALY, WERE AAS L, THeES A0lA
A7 Ft wnksgitk. RES ét&% Agto|ER HE=E T3 s, dHRES JF sl wF5A17112, 3t
FES AAE HPLC (Fu-2rAJo} €18 21.5 x 250 mm 5 um, 25% ), 31% A3, 15%14 100% &= B =
90% MeOH-10% H;0-10 mM NH0Ac, &vl A = 10% MeOH-90% H,0-10 mM NH,0Ac)oll o] AA|ste] 3B (0.168 g, 64

0e FH AAZA F53G.

e ;
[o Om

}:!

]:J

ruom

'H NIR (500MHz, CDOD) & 8.98 (dd, J = 4.4, 1.9 Hz, 1H), 8.34 (dd, J = 8.3, 1.9 Hz, 1H), 8.30 (d, J =

8.5 Hz, 1H), 8.18 (d, J = 2.5 Hz, 1H), 7.82 (d, J = 6.1 Hz, 1H), 7.80 (d, J = 1.1 Hz, 1H), 7.73 (dd, J
= 8.7, 2.6 Hz, 1H), 7.52 (dd, J = 8.0, 4.4 Hz, 1H), 7.26 (d, J = 1.4 Hz, 1H), 7.21 (d, J = 1.7 Hz,
1), 7.15 (d, J = 16.0 Hz, 1H), 6.82 (d, J = 8.5 Hz, 1H), 6.25 (t, J = 8.0 Hz, 1H), 4.18 (s, 1H), 4.14
- 4.05 (m, 30), 3.91 (s, 3H), 3.75 (ddd, J = 12.9, 7.2, 4.1 Hz, 1H), 3.44 - 3.35 (m, 1H), 3.20 - 3.10
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[0486]

[0487]

[0488]

[0489]

[0490]
[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

SSS0l 10-2700471

(m, 2H), 1.19 (t, J = 7.2 Hz, 3H).

HPLC A5 A17F (49 #2): 1.438%;
LCMS (ES): m/z 498.4 [M+H] .

3C.  dE  (9)-3-(6-HEA T Y H-3-Y)-3-(1-=4&-7-(2-(5,6,7,8-H| E}3| =2-1,8- L} ZE| gl d-2- ) o & )-
3,4-T)8| =g v 221, 2-a] ¥ e -2(1H)-Q) 290 o] B 2 TFA. EtOH (1.10 mL) 3 3B (30 mg, 0.060
mmol)2] &<Mel Pt0, (2.7 mg, 0.012 mmol)E M7, HAERE Hy, 97 (1 atm, F41) shol] AolA] 5
AZE SoF atslith, EEEE AGoE® =g B q9stal, dRES JAF sk sFA7A, TRE
AA)& HPLC (Hlx=wdl~ T} okAJo} 5y C18 21.2 x 100 mm, 108 4w, 128 A3 10%4 100% &= B =
90% MeOH-10% H,0-0.1% TFA, &0 A = 10% MeOH-90% H.0-0.1% TFA)Sl €8} A8kl 3C (36.6 mg, $3%)= A

o

i

' NIR (500MHz, CDsOD) & 8.16 (d, J = 2.5 Hz, 1H), 7.74 (dd, J = 8.8, 2.5 Hz, 1H), 7.55 (d, J = 7.4

Hz, 1H), 6.85 (d, J = 8.8 Hz, 1H), 6.72 (d, J = 1.4 Hz, 1H), 6.66 (d, J = 1.7 Hz, 1H), 6.59 (d, J
7.4 Hz, 1H), 6.20 (t, J = 8.0 Hz, 1H), 4.17 - 4.02 (m, 3H), 4.00 - 3.94 (m, 1H), 3.92 (s, 3H), 3.74
3.64 (m, 1H), 3.53 - 3.45 (m, 2H), 3.33 (d, J = 0.6 Hz, 1H), 3.18 - 3.09 (m, 2H), 2.92 (d, J = 7.4 Hz,
2H), 2.86 (d, J = 7.4 Hz, 2H), 2.80 (t, J = 6.2 Hz, 2H), 2.01 - 1.88 (m, 2H), 1.26 - 1.11 (m. 3H).

LOMS (ES): m/z 504.2 [M+H]'.
Al 38 AAd 1o ] 7AE AAE ALEs] A 2sF3iT

'H NR (500MHz, DMSO-ds) & 12.18 (br. s, 1H), 8.14 (d, J = 2.2 Hz, 1H), 7.67 (dd, J = 8.5, 2.5 Hz,

1H), 7.01 (d, J = 7.4 Hz, 1H), 6.79 (d, J = 8.5 Hz, 1H), 6.72 (d, J = 1.7 Hz, 1H), 6.49 (d, J = 1.9
Hz, 1H), 6.30 - 6.24 (m, 2H), 6.02 (t, J = 8.0 Hz, 1H), 4.04 - 3.89 (m, 2H), 3.83 (s, 3H), 3.66 - 3.56
(m, 1H), 3.26 - 3.17 (m, 3H), 3.07 (dd, J = 15.5, 7.8 Hz, 1H), 2.97 - 2.88 (m, 1H), 2.72 - 2.66 (m,
2H), 2.66 - 2.62 (m, 2H), 2.60 (t, J = 6.2 Hz, 2H), 1.79 - 1.68 (m, 2H).

IPLC A5 AJZF (M #2): 1,245
LOMS (ES): m/z 476.5 [M+H]'
S/ E F AN (E 3)F A 39 B Az fAS BHoz Azad,

HNRS 2e] GERA &= 8, 500 MHz, DMSO-dsol A =343},
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[0498]

[0499]

-
kN
v}
of
oM

A ol H

7\ \
=N
NH NN

OH

'H NMR (500MHz, DMSO-ds) &
8.67 (s, 2H), 7.01 (d, J= 7.2 Hz,
1H), 6.74 (s, 1H), 6.49 (d,J=13
Hz, 1H), 6.31 (br. s, 1H), 6.27 (d, J
=72Hz, 1H), 593 (t, /= 7.8 Hz,
1H), 4.07 - 3.92 (m, 2H), 3.73 - 3.56

()-3-2-H 5 A 7 2] v e -5-2)-3-(1-
& 42-7-(2-(5,6,7,8-El E v} 3] = =21 8-
Y 2 2-d)o F)-3 4-

Y 8] =2y 52 [1,2-a]9] 2F 1 -2(1H)-
N B RA

13 1+)-3-(2- gHyaulol.g-9y.3.(1-
(£)-3-2-1 9 e v e-5-e)-3-(1 (m, 1H), 3.23 (br. s., 3H), 3.15 -
725,67 8-FIE PS5 18- 13 08 (m, 1H), 2.99 (d, /= 7.5 Hz,
e 2 e 2-)ol ©)-3,4- 1H), 2.71 - 2.62 (m, 4H), 2.61 - 2.57
U] 5] = 23] 2 2[1 2-a]9) 2 A-2(1H)- |(m, SH), 1.79 - 1.67 (m, 2H),
Q)3 2 Ak LCMS (ES): m/z 461.2 [M+H]".
'H NMR (500MHz, DMSO-ds) &
)o\/ 8.60 (s, 2H), 7.02 (d, J = 7.4 Hz,
NTSN 1H), 6.75 (s, 1H), 6.49 (s, 1H), 6.28
Z
/N 2 e (d,J=72Hz, 2H),5.92 (t, /=77
_ ~= N OH
o N Hz, 1H), 4.09 - 3.94 (m, 2H), 3.90
14 (s, 3H), 3.74 - 3.61 (m, 1H), 3.24

(br. s., 3H), 3.08 (br. s., 1H), 2.97
(br. s., 1H), 2.76 - 2.64 (m, 4H),
2.61(t,J=6.1Hz, 2H), 1.79 - 1.69
(m, 2H). LCMS (ES): m/z 477.1
[M+H]*.
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[0500]

Al }\] oﬂ
. e 4 o]
M
'H NMR (500MHz, DMSO-ds) &
9.06 (s, 1H), 8.76 (s, 2H), 7.01 (d, J
NTSN =7.2Hz, 1H), 6.74 (s, 1H), 6.48 (s,
=
7\ 9 0 1H), 6.27 (d, J = 7.3 Hz, 1H), 5.96 -
_ NS N OH
N 5.86 (m, 1H), 4.00 (d, J = 15.3 Hz,
v N ( ) (
2H), 3.69 (d, J = 12.6 Hz, 1H), 3.39
15 (£)-3-(1-5 4-7-(2-(5,6,7,8-
. (br. s., 1H), 3.22 (br. s., 2H), 2.97
Bl E s =21 8L E P e 2-
e (d,J=12.8 Hz, 1H), 2.77 (br. 5.,
D)oNE)-34-H B == I E 212 5 65 (d, J = 6.8 Hz, 4H), 2.59
a] ¥ EF R 2(1H)-¢)-3-( 2 W 5= |t 7= 6.1 Hz, 2H), 1.74 (d, J = 5.5
)3z 7 Ak Hz, 2H). LCMS (ES): m/z 447.1
[M+H]"
'"H NMR (500MHz, DMSO-ds) §
8.79 (s, 1H), 8.28 (br. s., 1H), 7.94
(t,J=8.4Hz 2H), 7.71 (t, J=1.5
N Hz, 1H), 7.57 (t,J = 7.3 Hz, 1H),
=
/\ Q N/\)‘i 6.98 (d,.J=17.3 Hz, 1H), 6.68 (s,
_ ~= OH
N 1H), 6.49 (s, 1H), 6.29 - 6.15
NH \ N\) )7 (S= )7 (m7
16 2H), 3.95 (d,J = 6.7 Hz, 1H), 3.88

(8)-3-(1-5 4-7-(25,6,7.8-
HEZHI =21 8- E ¢ ¥l-2-
D)ol &)-3,4-1] 8] = 231 E 2 [1,2-
a] ¥ 2H 2 2(1H)-2)-3-(F] =7 -3-

)= = Ak

(d,J= 5.8 Hz, 1H), 3.60 (br. 5., 1H),
3.29-3.12 (m, 4H), 2.94 (dd, J =
15.6, 7.6 Hz, 1H), 2.61 (d, J=5.2
Hz, 4H), 2.56 - 2.51 (m, 2H), 1.69
(d,J =52 Hz, 2H). LCMS (ES):
m/z 496.2 [M+H]".
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[0501]

o T2 w4 goly
e h s
'H NMR (500MHz, DMSO-ds) 5
7.54(d,J=72Hz, 1H),7.17(d, J =
60 7.7 Hz, 1H), 6.81 - 6.73 (m, 2H),
6.70 (s, 1H), 6.59 (d, J="7.3 Hz,
W /\)J\ 1H), 6.54 (s, 1H), 6.02 (t, J= 7.7
Hz, 1H), 4.49 (t, J= 8.7 Hz, 2H),
17| (§)3-23-01 8] = 2w 2% s 01) 3.[3-99 - 3.88 (m, 2H), 3.77 - 3.67 (m,
(18 A 742-(5.6.7.8.H = 5] = _[2H), 337 (br. s, 1H),3.21 -3.07
(m, 3H), 3.01 (dd, J = 15.4, 7.9 Hz,
1,8-1 32 B 2l 2-<d)ol ©)-3,4-
1H), 2.85 (t, /= 7.8 Hz, 3H), 2.76 -
Ao E 2 (121 2RL20H)- ) o (m, 4H), 1.80 (br. s., 2H).
&)=L, TFA LCMS (ES): m/z 487, 1[M-+H]".
TH NMR (400 MHz, CD:0D) 6 8.90
(s, 1H), 8.16 - 8.02 (m, 2H), 7.91 -
7.80 (m, 2H), 7.56 (d, J= 7.5 Hz,
@ 1H), 6.73 (d, J= 1.5 Hz, 1H), 6.69
o Nf/& (d,J=15 Hz, 1H), 6.60 (d, /=173
7\
S \\N\)N on  |Hz, 1H), 6.47 (t,J=7.6 Hz, 1H),
4.10 (brdd, J="73, 4.2 Hz, 1H),
18 (£)-3-(1-5 2-7-(2-(5,6,7.8- 4.04 -3.95 (m, 1H), 3.91 - 3.80 (m,

HEgs| =7-1,8-Y2E ¢ d-2-
Aol &)-3,4-1) 5| = 2 9] ZF 7 [1,2-
a]¥] vHd-2(1H)-2)-3-(F] =2k =l-2-

Az 2 gk TFA

1H), 3.66 - 3.52 (m, 2H), 3.50 - 3.45
(m, 2H), 3.13 (dd, J=16.2, 7.4 Hz,
1H), 2.92 (br d, J= 7.3 Hz, 2H),
2.86 (brd, J=7.0 Hz, 2H), 2.80 (t, J
= 6.2 Hz, 2H), 1.94 (quin, J=5.9
Hz, 2H). LCMS (ES): m/z 497.4
[M+H]".
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[0502]

%;S e R 54 o] e
'H NMR (500MHz, DMSO-ds) &
N 8.85 (br. s, 1H), 8.32 (br. s., 1H),
o | _/N o 7.99 (d, J=7.8 Hz, 2H), 7.73 (1, ] =
A~y 7.6 Hz, 1H), 7.64 - 7.54 (m, 1H),
N 7.02(d,J=7.2Hz, 1H), 6.72 (s,
HN s_/ 1H), 6.53 (s, 1H), 6.25 (d, /=72
19 Hz, 2H), 6.11 (br. 5., 1H), 4.03 (br.
(8)-3-(1-%74:-7-(3-(5,6,7.8- s, 1H), 3.93 (br. 5., 1H), 3.68 (br. s.,
Bl Ee}s] =2-1,8- W32 Bl 2] W-2- [2H), 3.28 - 3.20 (m, 2H), 3.18 - 3.13
Q)3 2 )3 4-U] 5] = 2 9] = 2[1,2- |(m, 2H), 2.58 (d, J = 5.9 Hz, 2H),
a9 1 1 2(1H)-U)3(5) 591 3. [242 (. =7.5 Hz, 2H), 237 - 2.30
o1yt 2 AL (m, 2H), 1.82 - 1.67 (m, 4H).
LCMS (ES): m/z 510.5 [M+H]".
TH NMR (500 MHz, DMSO-de) 6
Ni\/N 8.60 - 8.56 (m, 2H), 7.04 (d, J="7.3
o WA Hz, 1H), 6.74 (s, 1H), 6.51 (s, 1H),
- /\)‘\ 6.26 (d,.J=7.3 Hz, 1H), 5.90 (br t, J|
N =7.9 Hz, 1H), 4.05 - 3.95 (m, 2H),
HN \ ) 3.92-3.87 (m, 3H), 3.62 (brd, J =
2 13.1 Hz, 1H), 3.41 - 3.31 (m, 1H),
($)-3-2-HI5 A 2 P E-5-90)-3-(1- 13 93 (br s, 2H), 3.13 (brdd, J =

£ 22-7-(3-(5,6,7,8-Hl E 2} 8] = =1 8-
L E
U3 =2 E2[1,2-a]¥ 2} -2(1H)-

oy Ak

=, O])u_iu)) 3 4_

15.7,7.5 Hz, 1H), 3.07 - 2.98 (m,
1H), 2.59 (br t, J = 6.1 Hz, 2H),
2.42 (brt,J=7.5 Hz, 2H), 2.35 (br
t,J=7.3Hz 2H), 1.83 - 1.67 (m,
4H). LCMS (ES): m/z 491 4
[M+H]"
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[0503]
[0504]

[0505]

[0506]
[0507]

[0508]
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A o ;
TE B A A H o] B
M
i TH NMR (500 MHz, DMSO-ds) 6
U 8.66 (s, 2H), 7.02 (d, /= 7.3 Hz,
=
i /\)i 1H), 6.73 (s, 1H), 6.50 (s, 1H), 6.24
= N OH
N (d,J=17.3Hz, 1H), 5.91 (brt, J=
N=
s 7.6 Hz, 1H), 4.05 - 3.94 (m, 2H),
. 3.60 - 3.54 (m, 1H), 3.40 - 3.32 (m,
(5)-3-2-H1e 1 g v ¥ -5-2)-3-(1- 1H), 3.22 (br s, 2H), 3.15 - 3.09 (m,
9 2 7.(3(5.6.7.8-E1 E 28] = 2.1 g |1, 3.04-2.95 (m, 1H), 2.61 - 2.5
L}t ] ] el0-00) % 25 3 4 (m, SH), 2.41 (brt, J = 7.5 Hz, 2H),
- et 2.35 (brt,J="7.5 Hz, 2H), 1.83 -
SRR 1,2-a]%] 2} A -2(1H)-
=2l (-1, 64 (m, 4H). LCMS (ES): m/z
Ayt 475.5 [M+H]".
A Ao 22

(9)-3-(6-0] 2F-EA ¥ 2 ¥ -3-Y)-3-(1-5 2-7-(2-(5,6,7,8-H Eg}s| =2 -1,8-H ZE] 2] Hd-2-Y ) o & )-3 ,4-T]
SER2HEZ[1,2-al 92 -2(1D)-Y) 2233

)

o~ o
NHN = N/'\)LOH
/ A\ \N\)
— AN 22

O/
S Z
o o O o o
: N
N Hel

7N \ N\) 125 °C, 2g 1 7N \ N\)

O/\(
C
o ¥ o
Ag,CO4 )\/Br NH TFA ~ N/'\)l\o/\( 1M ag. NaOH, EtOH A 22
N =
£34 /N \ S
22B

22A. (9)-3-(6-31 =F A 9 2| -39 )-3-(1-%4-7-(2-(5,6,7,8-E| Eg}3| =21, 8- ZE] 2| el -2- ) ol & )~
3,4-H3| =2 E2[1,2-a] 9 et -2(1)-L) Z2 4k, TFA: Ao 3 (25 mg, 0.053 mmol) 2 ¥4 =23
Zeko]= (75 mg, 0.65 mmol)E H&H Whg wpo]d Foll A 125TelA 7.5% F<t amtegivt. (&g

EFE). e EFES HA2om YA, AL HPLC (Hw=rv2 Ft okrle}l Gu C18 21.2 x 100 mm,
108 o, 12% A8, 0%elA 100% &¥) B = 90% ACN-10% H,0-0.1% TFA, &wl A = 10% ACN-90% H,0-0.1% TF

Aol o3l gAlste] 22A (23 mg, 63%)F FHe IAZA F53SITE.

I NIR (500MHz, CDsOD) & 7.62 (dd, J = 9.4, 2.8 Hz, 1H), 7.55 (d, J = 7.2 Hz, 1H), 7.47 (d, J = 2.5
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[0509]

[0510]

[0511]

[0512]

[0513]

[0514]
[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

=50l 10-2700471

oin

Hz, 1H), 6.72 (d, J = 1.7 Hz, 1H), 6.66 (d, J = 1.9 Hz, 1H), 6.59 (d, J = 7.4 Hz, 1H), 6.54 (s, 1H),
5.99 (t, J = 8.0 Hz, 1H), 4.13 - 3.95 (m, 2H), 3.72 - 3.63 (m, 1H), 3.51 - 3.46 (m, 2H), 3.41 (dt, J =
12.7, 4.0 Hz, 1H), 3.02 (dd, J = 8.0, 3.0 Hz, 2H), 2.95 - 2.90 (m, 2H), 2.87 - 2.83 (m, 2H), 2.82 -
2.76 (m, 2H), 1.94 (dd, J = 6.2, 5.4 Hz, 2H).

HPLC A5 A1ZF (% #2) 0.823+;
LOMS (ES): m/z 462.3 (W],
22B.  olAaY (8)-3-(6-0] AF-EA F] 2 -3-Y )-3-(1-F4-7-(2-(5,6,7,8-H Ee}s| =2 -1, 8-} X E 2| T -2-
Aol ")-3,4-t3| 2T ER[1,2-a] 9 2F-2(1)-Y) T2} w0 o] E | TFA: ¥HAFE (104 mg, 0.377 mmol)S &
<l (0.510 mL) & 224 (26.0 mg, 0.038 mmol)2] 8ol H7pstar, whg E¢=S 80TA HWew whg whol
oA 22413k st aRkeith. Aoz WAAY F, whgEg ATiolE® HEE T oAdeta, Ades
& skl FFA7IAL, IFES GAE HPLC (J2=Belx] A& C18 5u OBD 19 x 100 mm, 10 M), 15%
A8, 5%14 100% &) B = 90% MeOH-10% H,0-0.1% TFA, &v A = 10% MeOH-90% H,0-0.1% TFA)ol 2]&f =3}

™o i

o] 22B (2.8 mg, 9.3%)E A 0 URA F53T}.

' NIR (500MHz, CDsOD) & 8.14 (d, J = 2.5 Hz, 1H), 7.73 (dd, J = 8.8, 2.5 Hz, 1H), 7.56 (d, J = 7.4

Hz, 1H), 6.83 (d, J = 8.8 Hz, 1H), 6.71 (d, J = 1.7 Hz, 1H), 6.66 (d, J= 1.7 Hz, 1H), 6.59 (d, J = 7.4
Hz, 1), 6.20 (t, J = 7.8 Hz, 1), 4.10 - 4.00 (m, 3H), 3.99 - 3.92 (m, 1H), 3.84 (d, J = 6.6 Hz, 2H),
3.73 - 3.63 (m, 1H), 3.52 - 3.46 (m, 2H), 3.36 - 3.32 (m, 1H), 3.20 - 3.10 (m, 2H), 2.96 - 2.90 (m,
2H), 2.87 - 2.83 (m, 2H), 2.81 (t, J = 6.1 Hz, 2H), 2.06 (dt, J = 13.3, 6.7 Hz, 1H), 1.97 - 1.91 (m,
2H), 1.89 - 1.79 (m, 1H), 1.01 (d, J = 6.9 Hz, 6H), 0.87 (dd, J = 6.7, 2.9 Hz, 6H).

HPLC Al AIZF (3 #2) 1.633+;
LOMS (ES): m/z 574.5 [M+H] .

2 A 22

AAld 228 AAld 19 disl ZAE EAE AF8Ete] Azt

'H NWR (500MHz, CDOD) & 8.14 (d, J = 2.5 Hz, 1H), 7.73 (dd, J = 8.8, 2.5 Hz, 1H), 7.56 (d, J = 7.2

Hz, 1H), 6.81 (d, J = 8.8 Hz, 1H), 6.71 (d, J = 1.7 Hz, 1H), 6.66 (d, J = 1.7 Hz, 1H), 6.60 (d, J =
7.4 Hz, 1H), 6.18 (t, J = 8.1 Hz, 1H), 4.11 - 4.00 (m, 3H), 4.00 - 3.94 (m, 1H), 3.70 (ddd, J = 12.9,
6.9, 4.4 Hz, 1), 3.52 - 3.46 (m, 2H), 3.34 - 3.32 (m, 1H), 3.14 - 3.04 (m, 2H), 2.97 - 2.89 (m, 2H),
2.89 - 2.82 (m, 2H), 2.81 (t, J = 6.1 Hz, 2H), 2.06 (dt, J = 13.3, 6.8 Hz, 1H), 1.98 - 1.90 (m, 2H),
1.01 (d, J = 6.6 Hz, 6H).

HPLC A5 AIZF (W #2): 1.707%;
LOMS (ES): m/z 518.5 [M+H]'
7] & % A (E S A 229 A4 gH o Az,

HNRS 2a] GERRA &= 8 500 MHz, CDODolA] Z5Hoic.
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[0522] T4

-
PN
e
o

w4 dlol g

'H NMR (500MHz, CD30D)
§8.15(d,/J=2.1 Hz, 1H),
7.71 (dd, J = 8.6, 2.4 Hz, 1H),
7.29 (d,J=7.2Hz, 1H), 6.76
(d,J=8.6 Hz, 1H), 6.60 (d, .J
=13.5Hz, 2H), 6.42 (d, J =
7.3 Hz, 1H), 6.25 (t, J= 8.0
Hz, 1H), 429 (q, J=7.1 Hz,
2H), 4.10 - 4.00 (m, 1H), 3.96
2-)ol")3,4-H 8] = 2 Z212- 1386 (m, 1H), 3.76 - 3.67 (m,
a]¥] 2 2(1H)-) 3 = Ak 1H), 3.39 (d, J= 3.9 Hz, 2H),
3.36 -3.33 (m, 1H), 2.93 (d, J
=8.1 Hz, 2H), 2.82 - 2.68 (m,
6H), 1.91 - 1.82 (m, 2H), 1.36
(t,J=17.1Hz, 3H). LCMS
(ES): m/z 4902 [M+H]".

(S)-3-(6-0ll F5 A1 7] 2] ' -3-2)-3-(1- &-7-
23 (2-(5,6,7,8-Hl E &} 3| == -1 8-L} L E] & &l

[0523]
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[0524]
[0525]

[0526]

i
>
K3

-
lofs

A H ol E

(S)3-(6-(A F 2= 2D v 5 A7) 2] 13-

)-3-(1-2 4-7-(2-(5,6,7,8-H E 2} 5] = 7.~

24 1,8-1FZ E] g l-2-g)ol &)-3 4-

U] 3] = 5 9] 5 1,2-a] 9] €5 -2(1H)-
SR

"H NMR (500 MHz, CD30D)
6 8.54 (brs, 1H), 8.14 (brs,
1H), 7.71 (br d, J=7.0 Hz,
1H), 7.11 (br d, J=6.9 Hz,
1H), 6.82 - 6.71 (m, 1H), 6.65
(brd,J=18.4 Hz, 1H), 6.34
(brd,J=73Hz 1H), 6.31 -
6.21 (m, 1H), 4.07 (brd, J=
7.0 Hz, 2H), 3.97 - 3.90 (m,
1H), 3.74 - 3.60 (m, 2H), 3.45
(brs, 2H),3.02 (q, /=7.5 Hz,
1H), 2.94 - 2.81 (m, 1H), 2.80
-2.56 (m, 4H), 1.99 - 1.74 (m,
2H), 1.41 - 1.17 (m, 4H), 0.95
- 0.84 (m, 1H), 0.66 - 0.46 (m,
2H), 0.32 (brd, J=4.7 Hz,
IH. LCMS (ES): m/z 516.2
[M+H]".

AAldl 25

5

10-2700471

($)-2-(((NAEA)FHE 8 )0} 12)-3-(1- % 2-7-(2-(5,6,7, 8-Hl E k8] E2-1,8-1p2 B 2] w1 -2-) ) o &) -

3,4-H3| =R Y ER[1,2-a] ¥ 2k -2(11)-< ) Z= At
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OH
AVt HN

—N

NH AN 25 l
N\ 2 =N
\ Sy \ Sy
| A (Boc),0 PtOz H,
N

Int-19B EtOH

C ] =
H N i N O 1M aq. NaOH H \N’ | N o
N O EtOH, 80 °C
258 Boc — \ 25¢ N o
o O O, O/—< > \/’
NHNH NN N o @\ @ -
’ FA 17 25D H HN_>—<O 1 F)rs‘c;-
BOP, DIPEA, DMF HN>=OO_\ P AA 4 25
p ,
[0527] d
[0528] 25A. 1-(tert-5¥) 2-o]& (E)-4-(2-(1,8-UZElg|d-2-)n]d)-11-9] 2-1,2-t]7t2 B A #o]E: AN (17.2
mL) < Int-19B (2.50 g, 8.52 mmol)2] &-<of DMAP (0.104 g, 0.852 mmol) % BOC,0 (2.42 g, 11.1 mmol)E
A7bskgith. AL A 2A12F B wwket & Wk ES w3 NHCIE AASEI, EtOAc (50 mL)E 3]AalqiT.
71 & X3} NalC0;, &, 2 AFsIA, 74 NaS0y oA Ax&A71a, A3 st sHAZT. ARE
S ZU4 A=ntEady (27 A, D:EtOAc, 100:0014 50:50)°] <8 A#lsle] 254 (2.40 g, 720)E &
A AA2A F53 T
[0529] H ONMR (500MHz, CDCls) & 9.09 (dd, J = 4.1, 1.9 Hz, 1H), 8.18 - 8.07 (m, 2H), 7.84 (d, J = 16.0 Hz,
1H), 7.57 (d, J = 8.3 Hz, 1H), 7.51 (d, J = 1.7 Hz, 1H), 7.42 (dd, J = 8.1, 4.3 Hz, 1H), 7.18 - 7.06
(m, 2H), 4.35 (q, J = 7.0 Hz, 2H), 1.61 (s, 9H), 1.39 (t, J = 7.2 Hz, 3H).
[0530] HPLC A&7 AIZE (9 #2): 1.973%;
[0531] LCMS (ES): m/z 394.2 [M+H] .
[0532] 25B. 1-(tert-4-€1) 2-o& 4-(2-(5,6,7,8-E|E&3s| =2-1,8-UZE|glgd-2-2) o & )-1H-7] &-1,2-t] 7} = &2 g
o]E: EtOH (81 mL) ¥ 25A (2.40 g, 6.10 mmol)2] &oo] Pt0, (0.277 g, 1.22 mmol)E X7}ssict. dE
S H B97] (1 atm, F4) st A2oA 3.523F &<k witsldit). &EiglE AZoER A=E Fd o7
sta, AYES JF st FHAYA, FFES U4 I2RviEIY (s A, DCM:MeOH, 100:004
95:5)el &3] AAste] 25B (1.46 g, 60%)S L@AAM 9 A2A FE539T}.
[0533] " NMR (500MHz, CDCls) & 7.09 (d, J = 1.7 Hz, 1H), 7.06 (d, J = 7.4 Hz, 1H), 6.72 (d, J = 1.9 Hz, 1H),
6.34 (d, ] = 7.2 Hz, 1H), 4.78 (br. s., 1H), 4.29 (q, J = 7.2 Hz, 2H), 3.46 - 3.37 (m, 2H), 2.81 -
2.74 (m, 4H), 2.70 (t, J = 6.3 Hz, 2H), 1.92 (quin, J = 6.0 Hz, 2H), 1.57 (s, 9H), 1.35 (t, J =7 .2
Hz, 3H).
[0534] HPLC A&7 AIZE (89 #2): 2.080+%;
[0535] LOMS (ES): m/z 400.3 [M+i]'.
[0536] 25C. 4-(2-(5,6,7,8-HEZ3 =2-1,8-UZE g d-2- ) &) -1~ B-2-7} 2222k HCl: 2 (2.78 ml) 3
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[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]
[0548]

[0549]

NaOH (1.50 g, 37.5 mmol)9] && EtOH (52.8 mL) % 25B (5.00 g, 12.5 mmol)e] A2 & #7}33it).
WS E-S 80CE 7MeskaL, m e watelgitt, A2o® WZAZ ¥ EtOHE T o)

= T4 HCl& AF&3te] pll ~602 ARASIAIZT. HAHES o o9& FHsta, &=
sloll AZAHY. o] B4 U2t F A HCL (2 mL) Foll &aA7]ar, Ao 58 FoF wutsin,
=3 A AsF] 25C (2.03 g, 53%)& HCl Fo=2A AR BAZA F53130k. AAES 2T 3l
FEANZ T, A4 ol=H iiu}EZﬂM (50g Z9l - HPC 18 Aq AHE|7} A FtEZA], 248 Ha)el] o) A
A&k, 10% ACN/H0/TFA (5%/95%/0.05%) o141 100% ACN/H,0/TFA (95%.5%/0.05%)¢] T4 & &2AA 25C (0.679
g, 14%)E TFA Fo 24 L UXAN uAZA 53T,

I NMR (500MHz, CDsOD) & 7.09 (d, J = 7.4 Hz, 1H), 6.57 - 6.51 (m, 2H), 6.34 (d, J = 7.4 Hz, 1H), 3.40
-3.34 (m, 2H), 2.74 (s, 4H), 2.68 (t, J = 6.3 Hz, 2H), 1.96 - 1.79 (m, 2H).

HPLC A5 AIZF (4 #2): 0.930%;
LONS (ES): m/z 272.1 [M+H] .

25D, olg  (S)-2-(((MEZAFF2 R ) o] )-3-(4-(2-(5,6,7, 8-El Eg}s| =2 -1, 8- ZHH-2-U) o & )-
- E-2-7t2H ~oln 2 )X 23 -of o] E | TFA: DMF (4.65 mL) % 25C (HCI €) (0.750 g, 2.44 mmol) ¥ ¥
¥4 17 (0.738 g, 2.44 mmol)e] &<o BOP (1.62 g, 3.66 mmol) % DIPEA (2.13 mL, 12.2 mmol)E #H7}8A
oh. A2AdA A wgkgl & 9k ES B2 FAEta, EtOAc 3x)E FEIAT. Fq3 7] S =, 45
2 AFeFaL, 7 NayS0, "Loﬂ/ﬂ AxA713, AF st #FAAT. ARES ZH4 A20EHS (FE7)
21 DCM:MeOH, 100:00141 90:10)ell <l3) AAlgke] 25D (1.1 g, 87%)% 3|Wal mAZA FS539ch,

H MR (500MHz, DMSO-ds) & 11.16 (br. s., 1H), 7.97 (t, J = 6.1 Hz, 1H), 7.70 (d, J = 7.7 Hz, 1H),

7.41 - 7.20 (m, 5H), 7.06 (d, J = 7.2 Hz, 1H), 6.64 (s, 1H), 6.59 (d, J = 1.9 Hz, 1H), 6.35 (br. s.,
M, 6.29 (d, J = 7.4 Hz, 1H), 5.05 (s, 2H), 4.23 (d, J = 7.4 Hz, 1H), 4.07 (q, J = 7.2 Hz, 2H), 3.60
- 3.561 (m, 2H), 3.25 (br. s., 2H), 2.69 (s, 4H), 2.62 (t, J = 6.1 Hz, 2H), 1.78 - 1.71 (m, 2H), 1.13
(t, J =7.0 Hz, 3H).

HPLC AF AIZE (UH #2): 1.815%;
LOMS (ES): m/z 520.3 [M+H]'.

% 25D (50 mg, 0.067 mmol)®] 0C & KOH (16.9 mg, 0.301 mmol)E FH7}sfaL,
Coﬂ/ﬂ 104 &<t wytakgivtk. DCM (1.12 nl) & HHdR|dEXy EdEHolE (29.1 mg, 0.080
5

mmol)¢] -8 s Ed=S 0TA 102 ¢ witegivtk. WS AlAstal, wnks oA
3.5A17F st AEEin. vk ERES AZlE® s Fa ofdstal, ofdeEs W sl 54171,
o) 3]

(e}
AFES AAE HPLC (Hx=wdls 2} obaJo}l 5u €18 21.2 x 100 mm, 108 T, 128 A3, 5%)4 100% &
wl B = 90% ACN-10% H.0-0.1% TFA, &uf A = 10% ACN-90% H;0-0.1% TFA)ell &l&l AA|ste] A A4 25 (17.3 mg,

40%9)E WA 3R 2ZA 5519}
H NMR (400MHz. CD:OD) & 7.55 (d. J = 7.3 Hz, 1H), 7.32 - 7.20 (m, 5H). 6.71 (s, 1H). 6.65 - 6.59 (m,

2H), 5.14 - 5.08 (m, 1H), 5.03 - 4.97 (m, 1H), 4.60 (dd, J = 9.2, 4.8 Hz, 1H), 3.99 - 3.90 (m, 3H),
3.80 (dd, J = 13.9, 9.5 Hz, 1H), 3.72 - 3.62 (m, 2H), 3.51 - 3.44 (m, 2H), 2.94 (d, J = 7.0 Hz, 2H),
2.89 - 2.84 (m, 2H), 2.79 (t, J = 6.3 Hz, 2H), 1.93 (quin, J = 5.9 Hz, 2H).

HPLC AF AIZE (UH #2): 1.467%;
LOMS (ES): m/z 518.4 [M+H]'.
2 Ao 26

($)-3-(3-ZF 9 Z-4-1| EA H Y )-3-(6-0}0] Q. E-1-2-7-(2-(5,6,7,8-H E&} 3] =2 -1, 8-} ZE] g ©l-2-2 ) 9
8)-3,4-t 8| 29 Z2[1,2-a] 9 2F-2(1H)-Q) T2 74t
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[0550]
[0551]

[0552]

[0553]

[0554]
[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

SSS0l 10-2700471

NH = N/E\)J\OH
N \

% N
— |
A A o] 26 o~
O
[e] = o]
1C-1 ﬂ, NH ~ N/'\)I\O/\
DM I\ SR
— ! 26A
1M aqg. NaOH
AX 9 26
EtOH
26A. dd  (S)-3-(3-=F 2. 2-4-HEAHd)-3-(6-0}°] & L -7-(2-(5,6,7,8-EH| EE}3| =2-1,8-}ZE|

d-2-d)og)-3,4-t3 =20 Z & [1,2-a] 3 2} -2(1H)- °‘)Jivﬂm_°ﬂ o]E: 12 (0.024 g, 0.096 mmol)Z DCM
(1.0 mL) = 1C-1 (0.050 g, 0.096 mmol) ¥ & EZZF L ZoMAEO]E (0.021 g, 0.096 mmol)2] 5C &9
ZFA A7FeATE. 5ToA A7 Fob kel & Wk E S Ao yhesta, wHkS 1A7F Bk A%EA
o}, WS EEES ofbetal, AFHES 5% NaS:0; (2x)9 oloid EZ AHEAT. F7] TS ¥4 Na,S0, A
3, AF Fo =AY, FAFES AAE HPLC (ZE: d2HEA (18, 19 x 200 mm, 5-pm
AAb; ol A 5:95 SMMEYUE-: & 10-mM oMM EARIRE X3 o5 B: 95:5 olHNEYVERH: & 10-mM
OFAEARI R EF; FH: 2580 AH 41-77% B, ©]oJA] 100% BAIA 8- §A|; S 20 nL/E)2 AA s
26A (23 mg, 35%)E 3 uAZA F5IFSTE.
H ONMR (500MHz, CDCly) & 7.12 - 7.04 (m, 3H), 6.95 - 6.90 (m, 1H), 6.89 (s, 1H), 6.29 (d, J = 7.2 Hz,

1H), 6.25 (d, J = 7.4 Hz, 1H), 4.17 - 4.06 (m, 2H), 3.93 (dd, J = 7.6, 4.5 Hz, 1H), 3.90 - 3.82 (m,
4H), 3.59 - 3.51 (m, 1H), 3.45 - 3.39 (m, 2H), 3.27 (ddd, J = 12.5, 7.7, 4.3 Hz, 1H), 3.04 - 2.91 (m,
2H), 2.84 - 2.74 (m, 4H), 2.70 (t, J = 6.2 Hz, 2H), 1.90 (dt, J = 11.7, 6.0 Hz, 2H), 1.20 (t, J = 7.2
Hz, 3H).

HPLC Al AIZF (' #1): 2,620+

LOMS (ES): m/z 647.1 [MH] .

2N o 26

e 265 AAld 1ol tis) 71l dAkE AREete] Al xS

' NMR (500MHz, DMSO-ds) & 7.55 (d, J = 7.0 Hz, 1H), 7.28 - 7.05 (m, 4H), 6.72 (s, 1H), 6.54 (d, J =

7.3 Hz, 1), 5.97 (t, J = 7.8 Hz, 1H), 3.86 (d, J = 5.2 Hz, 2H), 3.81 (s, 3H), 3.66 - 3.55 (m, 1H),
3.47 (br. s., 1H), 3.39 (br. s., 1H), 3.28 - 3.18 (m, 1H), 3.06 (dd, J = 15.6, 7.6 Hz, 1H), 2.93 -
2.82 (m, 3H), 2.75 - 2.64 (m, 4H), 1.81 (br. s., 2H).

LOMS (ES): m/z 619.3 [M+H]'.

(9)-3-(3-ZF2 9 2 4-3| =2 A H Y )-3-(1-2-7-(2-(5,6,7,8-E| E}s| =2 -1,8-}ZE] g T -2- ) o & )-3, 4~
sl =2y 22 (1,2-a] ¥ -2(10)-Y) =2 34t
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[0561]
[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]
[0570]

[0571]

SSS0l 10-2700471

o
o] z (@]
NH = N/&\/j\OH
VR \ S
— X o 27 oH

o
o ¥ o
BB, NH y ~ N/\)]\O/\
1C-1 Do 7N \ N\)
27A

1M aq. NaOH

AN 27
MeOH

278, o¥ (5)-3-(3-ZF L2243 =FA 9 )-3-(1-54-7-(2-(5,6,7,8-HEH3I =E2-1,8- I H g d-2-d ) 9
E)-3 4-t3 =2 HE2[1,2-a]F A -2(1)-I) L2 ool E: EglHarnrzgd (da = 1.0 M) (0.958 mL,
0.958 mmol)<S DCM (0.915 mL) = 1C-1 (0.050 g, 0.096 mmol)e] 0C |Mo| 27}t tt. 0TCoA] 308 =¢+
nHEEE & 9 ES FtOHE A AASATE. EFES DOMCZ 8|Astar, ¥ 38} NalCO; o2 A Al
Haltk, 7] e T NaS0, AelAl AxA7]1a, JF stel] 541713, FRES AAE HPLC (3]
2 21} ko) 5u €18 21.2 x 100 mm, 10% Ttuf, 128 A& 10%14 100% &) B = 90% ACN-10% H,0-0.1%
TFA, &1} A = 10% ACN-90% H,0-0.1% TFA)ol| <J3] AA|ste] 274 (22.1 mg, 45%)Z WA wA|2A 53849 T},

'H NMR (500MHz, CDCl3) & 7.14 - 7.04 (m, 2H), 7.01 - 6.89 (m, 2H), 6.75 (d, J = 1.7 Hz, 1H), 6.45 (d,

J=1.7Hz, 1), 6.36 (d, J = 7.2 Hz, 1H), 6.21 (t, J = 8.0 Hz, 1H), 5.71 (br. s., 1H), 4.11 (qd, J =
7.1, 1.2 Hz, 2H), 3.94 (dd, J = 7.6, 4.3 Hz, 1H), 3.89 - 3.78 (m, 1H), 3.63 - 3.46 (m, 1H), 3.41 (t, J
= 5.5 Hz, 2H), 3.25 (ddd, J = 12.4, 7.8, 4.3 Hz, 1), 2.98 (d, J = 8.0 Hz, 2H), 2.78 (s, 4H), 2.70 (t,
J=6.2Hz, 2H), 1.96 - 1.83 (m, 2H), 1.19 (t, J = 7.2 Hz, 3H).

HPLC A5 AIZF (0¥ #1): 2.062%;
LOMS (ES): m/z 507.1 [M+H] .
AAle] 27, AAld 278 AAld 19 ta) 71AE AAE AFE-sko] A Z3FSAT.

I NIR (500MHz, DMSO-ds) & 12.67 - 11.76 (m, 1H), 10.09 - 9.61 (m, 1H), 7.08 (dd, J = 12.4, 1.9 Hz,

M), 7.02 (d, J = 7.2 Hz, 1H), 6.97 - 6.92 (m, 1H), 6.91 - 6.83 (m, 1H), 6.71 (d, J = 1.7 Hz, 1H),
6.48 (d, J = 1.7 Hz, 1H), 6.28 (d, J = 7.2 Hz, 2H), 6.00 (t, J = 7.8 Hz, 1H), 4.03 - 3.84 (m, 2H),
3.53 (d, J = 6.3 Hz, 1H), 3.27 - 3.19 (m, 2H), 3.13 (ddd, J = 13.0, 8.2, 4.4 Hz, 1H), 2.93 (br. s.,
M), 2.79 (br. s., 1H), 2.72 - 2.56 (m, 6H), 1.78 - 1.68 (m, 2H).

HPLC AF AIZE (UH #2): 1.188%;

+

LCMS (ES): m/z 479.2 [M+H]

(9)-3-(3-FF L 2-4-H BN HHD)-3-(1-542-7-(5,6,7,8-H E&3| = 2-1,8- 2 E] 2| 9 -2-9)-3,4-T] 3| = 2 5]
E2[1,2-a]¥9 e -2(1D)-) == @4k

_58_



[0572]
[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

SS50l 10-2700471

/

H
w o
A4 6] 28
©/F O/
of
P4 (@]

HCl =
HCI o HZN/\)J\O/\

o %
—N - — H
N 24 1 N B NEN
\ 2R = OH \ J N\ ~ N
\_NH EDC, HOBT, DIPEA, DMF _ N\_NH
A 2 28A
~

@F
(e} < O
CHy),Bry, BusNBr =N H
(CM),Bra, Bus \ N ~ N/\)J\O/\ PtO,, H,
1M NaOH, DCE 7\ Q EE—
— N EtOH
28B

o XY O
NH H 1M aq. NaOH
N ~ N/\)]\O/\ - = A A d 28
7N Q MeOH
Da S

28A. o€g (9)-3-(4-(1,8-vZ g g g-2-)-1H-9 E-2-7} 2 B 1o} £)-3-(3-ZF 9 2 -4-H| EXH|d ) T & 3} -0
O|E: 28AE 1Ao] Wi 71Al® AAE AlEse] AzE3AT
" NMR (500MHz, DMSO-dg) & 11.93 (br. s., 1H), 8.99 (dd, J = 4.1, 1.9 Hz, 1H), 8.70 (d, J = 8.5 Hz,

1H), 8.42 - 8.29 (m, 2H), 7.98 (d, J = 8.5 Hz, 1H), 7.83 (d, J = 1.4 Hz, 1H), 7.73 (s, 1H), 7.50 (dd,
J =8.1, 4.3 Hz, 1H), 7.28 (dd, J = 12.7, 1.9 Hz, 1H), 7.24 - 6.99 (m, 3H), 4.06 - 4.01 (m, 2H), 3.81
(s, 381), 2.92 (d, J = 9.1 Hz, 1H), 2.85 (d, J =6.3 Hz, 1H), 1.12 (t, J = 7.0 Hz, 3H).

HPLC A7 AIF (W #1): 2.395%;

LCHS (ES): m/z 463.1 [MHI] .

28B. o™ (8)-3-(7-(1,8-UZE| 2| d-2-9)-1-%2-3,4-U3| =29 E2[1,2-a] 9 2HH-2(11)-2)-3-(3-FF 2=
~A-vl S A ) L2 v o] B 2885 1Bl thel]l ZIA®E HAE AREske] Al=sholrt.

I NMR (500MHz, CDCI;) & 9.11 - 9.04 (m, 1H), 8.18 - 8.15 (m, 2H), 7.86 - 7.82 (m, 1H), 7.80 - 7.75

(m, 1H), 7.56 (d, J = 1.7 Hz, 1H), 7.46 - 7.39 (m, 1H), 7.17 = 7.09 (m, 2H), 7.00 - 6.91 (m, 1H), 6.39
- 6.34 (m, 1H), 4.19 - 4.13 (m, 4H), 3.91 (s, 3H), 3.72 - 3.59 (m, 1H), 3.42 - 3.27 (m, 1H), 3.05 -
3.01 (m, 2H), 1.26 - 1.20 (m, 3H).

HPLC A5 AZF (WP8 #1): 2.438%;
LONMS (ES): m/z 489.1 [M+H] .

28C. dE (S)-3-(3-ZF 2 2-4-wEAHYE)-3-(1-24-7-(5,6,7,8-H| Eg}s| = 2-1,8-}Z H g d-2-9)-3,4-1]
FERYERZ[1,2-a] 922 -2(1H)-Y)Z 25} -oo]E: EtOH (3.90 mL) = 28B (70.4 mg, 0.144 mmol)2] &4
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[0582]
[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

SS90l 10-2700471

Pt0; (6.56 mg, 0.029 mmol)E H7Islitt. AEAES M, #9171 (1 atm, F4) 3tell A4 5A17F 52t agk
itk &ElElE AGolE® IHE=E T oqdsta, odHAES F st sFAIA 28C (63 mg, 88%)E A
IARA F5EIGOH, olF F& A GAl §lo] AFEsT

+

LCNS (ES): m/z 493.2 [M+i]
A 28
AAlel 288 AAle 1o tis] ZAlE dAE ARSske] Alxskgit

' NMR (500MHz, DMSO-dg) & 12.83 - 11.59 (m, 1H), 7.34 (d, J = 1.7 Hz, 1H), 7.21 (d, J = 12.1 Hz, 1H),

7.14 (d, J = 5.0 Hz, 2H), 7.08 (d, J = 7.7 Hz, 1H), 7.06 (d, J = 1.7 Hz, 1H), 6.70 (d, J = 7.4 Hz,
1H), 6.20 (s, 1H), 6.06 (t, J = 8.0 Hz, 1H), 4.15 - 3.97 (m, 2H), 3.82 (s, 3H), 3.69 - 3.55 (m, 1H),
3.28 - 3.18 (m, 3H), 3.08 (dd, J = 15.4, 7.7 Hz, 1H), 2.93 (dd, J = 15.4, 8.3 Hz, 1H), 2.62 (t, J =
6.1 Hz, 2H), 1.82 - 1.68 (m, 2H).

+

LCMS (ES): m/z 465.1 [M+H]

(9)-3-(3-FF LR 4-H 5 A 3 d)-3-(1-%4-7-((5,6,7,8-E| E&}3| =2 -1, 8-} ZE] 2] -2- ) Wi & )-3,4-1] 3]
=29 E2[1,2-a] 9 -2(1H)-) T2t
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[0589]
[0590]

[0591]

[0592]

SS90l 10-2700471

©/O : AN

O ¥
R (0}
O, ~ N/\)ko/\ y \\N\)N
NO,

NH,OAc
KN N ‘
N 29A
74 25
O/
F
|N\ NH,
o Y o yZ
. : CHO
SnCly2H,0 :
2 2 S N/\/U\O/\ y—
THE, hW \ N\) DCI\7, EtOH
e} 29B
O/

1M ag. NaOH

Al e 29

EtOH

294, old (S,2)-3-(3-FFLEA-MEA Y )-3-(7-(2-HERZZ 2 I -1-d-1-9)-1-54-3 4-H3| =E2J 5=
[1,2-a]FFA-2(1H)-Y)Z 2T wdo]E: YEZE (1.11 mL, 15.5 mmol) & Z7+A 25 (0.215 g, 0.554
mmol) = NH0Ac (0.043 g, 0.554 mmol)$] €S 110TCHA] 308 o wulksiict, ¥ EIES 2Aeo=
WA 7132, B2 gAsta, DM (3x) & FE3Ftt. | 5 9452 A, T Na,S0, el A
AzxA 7|3, AF o] F=2AZHY. AFES Z94 a=2vEady (287 A, @4FEtOAc, 100:000 A
0:100)° <& AAste] 294 (0.204 g, 83%)E AW uAHZA FE3T).

I,
N

18 o

gud

hun

' NR (500MHz, CDCl3) & 7.98 (s, 1H), 7.19 (s, 1H), 7.13 - 7.05 (m, 2H), 7.01 (s, 1H), 6.97 - 6.90

(m, 1H), 6.36 - 6.25 (m, 1H), 4.20 - 4.09 (m, 3H), 4.03 (ddd, J = 12.2, 7.4, 4.3 Hz, 1H), 3.89 (s,
3H), 3.71 - 3.58 (m, 1H), 3.33 (ddd, J = 12.4, 7.8, 4.3 Hz, 1H), 3.07 - 2.90 (m, 2H), 2.48 (s, 3H),

1.22 (t, J =7.2 Hz, 3H).

HPLC A& Az (9 #2): 2,482+
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[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

[0606]
[0607]

[0608]

=50l 10-2700471

oin

LOMS (ES): m/z 446.3 [M+H]'.

20B. ¥ (S)-3-(3-ZF L ZA-UEAHL)-3-(1-2A-7-(2-& A2 2H)-3 4-UF =2 22 [1,2-a]F A -
2(1D)-Y)Z 2T woo]E: THF (2.05 mL) % 294 (0.204 g, 0.458 mmol) 2 ¥3}54 (11) 253+ (1.03 g,
4.58 mmol)9] EFES pW FAF holl 100CoA 108 FoF wukstsict, wks E3ES & 9 DOMe 1:1 &%

E (25 mL)E 8Asta, AoER =g Fa Ay, ARES = 23} NallCOs 2.2 M2 3
o 7] F& Bosta, 942 AFSL, T Na,So, AolA AxzA7Ia, AE sk HFAAT. AFES
ZY4 AEvtE2YY (A7t A, AAF:EtOAc, 100:0014 25:75)°] & AA o] 29B (97 mg, 51%)E WA
IAZA 53T

o>
[
i
Mo

ol

I NIR (500MHz, CDCly) & 7.12 - 7.04 (m, 2H), 6.96 - 6.88 (m, 1H), 6.81 (s, 1H), 6.62 (s, 1H), 6.30

(t, J = 8.0 Hz, 1), 4.12 (q, J = 7.1 Hz, 2H), 4.01 (dd, J = 7.3, 4.5 Hz, 1H), 3.95 - 3.85 (m, 4H),
3.60 - 3.48 (m, 3H), 3.27 (ddd, J = 12.2, 7.5, 4.3 Hz, 1H), 3.04 - 2.92 (m, 2H), 2.18 (s, 3H), 1.20
(t, J =7.2 Hz, 3H).

HPLC A5 AZF (W98 #2): 1.958%;
LONS (ES): m/z 417.3 [M+H] .

29C. g (S)-3-(7-((1,8-YZHH-2-)Me)-1-24-3 4-0F =2 Z2[1,2-a] 9 47 -2(1H)-9 )-3-(3-=
FoR-4-dEXNFHI)ZE g ool E: 29CE [nt-22D° thall 71AE AXES AlL-ste] A z3HqTt.

HPLC A5 AIZF (W #2): 1.618%;
LCMS (ES): m/z 503.4 [M+H] .

29D. o€ (S)-3-(3-ZEF o 7-4-WEANHY)-3-(1-&4-7-((5,6,7,8-HEZHS| =2-1,8-}ZE g d-2-)m & )-
3,4-U3 =29 E2[1,2-a] 9 2 -2(1H)-< )z ool E: 20DE 28Col dis Z|AlE AAE AMESt] A xs)
St

LOMS (ES): m/z 507.3 [M+H]'.
Ao 29: AAld 295 AAld] 19 tia] 1A AAE AFE-slo] A Z3FSAT.

H NMR (500MHz, CDsOD) & 7.30 (d, J = 7.2 Hz, 1H), 7.18 - 7.10 (m, 2H), 7.05 (t, J = 8.5 Hz, 1H), 6.70

(s, 1), 6.63 (d, J = 1.4 Hz, 1H), 6.39 (d, J = 7.4 Hz, 1H), 6.25 (t, J = 8.1 Hz, 1H), 4.06 (td, J =
8.5, 4.3 Hz, 1H), 3.98 - 3.89 (m, 1H), 3.85 (s, 3H), 3.75 - 3.64 (m, 3H), 3.40 (dd, J = 6.2, 3.4 Hz,
2H), 3.30 - 3.256 (m, 1H), 2.91 (d, J = 8.3 Hz, 2H), 2.72 (t, J = 6.2 Hz, 2H), 1.87 (quin, J = 5.9, Hz,
2H).

HPLC AF AIZE (UH #2): 1.383%;

LOMS (ES): m/z 479.2 [M+H]'.

($)-3-(6-ZA 9] F H-3-29)-3-(1-&4-7-(3-(5,6,7,8-H EFF| =2-1,8- U ZE| g ¥ -2-Q) 2 2 F )-3 4-T] 3
ERIER[1,2-a] e -2(10)-) Z =4t
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[0609]
[0610]

[0611]

[0612]

[0613]

[0614]

SS50l 10-2700471

o~ o
SN OH )
o ‘_/ o )\/\ i /i)?\
@LN;\)%/\ PA(OAC); , P(0-2 ¥ 9 \)N o™
BN NEts, ACN / N
FA 24 OH 30A
O/
N
o o
H&-nl2d ~r N o™ P1O;. Hy
DCM / \ N\) EtOH
Y 308
o~ o~
NH,

S
EtOH
30C
o]
o
)
o ¥ o
PtO,, Hy = N o™ 1M ag. NaOH
E——— N\_N \) E— A A] o] 30
EtOH N EtOH
HN \ / 30E

30A. & (39)-3-(7-((E)-4-3| EZAHE-1-9-1-¥9)-1-F4-3 4-U3| E2I E 2 [1,2-a] ¥ 2 -2(11)-¥ )-3-
(6~ EA T H-3-2) T2 o] E: 30AS Int-1A9] 3] 71AE AxE AL&sto] Axsgit.

I NMR (500 MHz, CDCl;) & 8.14 (d, J = 2.5 Hz, 1H), 7.63 (dd, J = 8.8, 2.5 Hz, 1H), 7.03 (d, J = 1.7

Hz, 1H), 6.75 (d, J
8.0 Hz, 1H), 4.18 -
4.3 Hz, 1H), 3.37 -
- 1.17 (m, 6H).

8.5 Hz, 1H), 6.68 (d, J =1.4 Hz, 1H), 6.39 - 6.23 (m, 2H), 5.95 (dd, J = 15.4,
.12 (m, 2H), 4.07 - 4.01 (m, 1H), 4.00 - 3.86 (m, 5H), 3.61 (ddd, J = 12.3, 7.6,
25 (m, 1H), 3.12 - 2.99 (m, 2H), 2.42 - 2.34 (m, 1H), 2.31 - 2.21 (m, 1H), 1.28

w

HPLC A/ AIZF (B #2): 1.587+;

LOMS (ES): m/z 428.3 [M+H] .

30B. g (S,E)-3-(6-HIEA T YI-3-2)-3-(1-E2-7T-(4-Z A HE-1-20-1-¢)-3,4-1F =239 ZZ[1,2-a] 7]
B -2(1)-Q) Z 2 wofo]E: dlAa-nt28 Folo] Qv (0.089 g, 0.211 mmol)S DCM (1.64 mL) & 30A
(0.075 g, 0.175 mmol) ] Aol H7FsAvt. AoA 1AF st wiksh & w-gES o oH=2 34
star, AgolER d=s 58 o3siitt. d3ES JF de sFA7 L, FFES ZYH ARvEILYY



[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

[0628]

[0629]

(A2]7F A, DM:EtOAc, 100:091A4 0:100)e] &) AA S 30B (41.1 mg, 55%)S LAAA uA2A 53519
=

LOMS (ES): m/z 426.3 [M+I]' .

30C. ol e
(9)-3-(6-MEA I D-3-9)-3-(1-Z&2-7-(4-5474)-3,4-0F =23 Z 2 [1,2-a] Y2} -2(1)-L) T2 3} =
o o] E: 30CE 28Col thall 71AlY AxZS ALgste] A%,

' NIR (500MHz, CDCl;) & 8.12 (d, J = 2.5 Hz, 1H), 7.62 (dd, J = 8.5, 2.5 Hz, 1H), 6.77 (d, J = 1.7

Hz, 1H), 6.73 (d, J = 8.5 Hz, 1H), 6.48 (d, J = 1.4 Hz, 1H), 6.26 (t, J = 8.1 Hz, 1H), 4.13 (q, J =
7.2 Hz, 2H), 4.00 (td, J = 8.0, 3.7 Hz, 1H), 3.94 - 3.88 (m, 4H), 3.58 (ddd, J = 12.3, 7.6, 4.3 Hz,
1H), 3.29 (ddd, J = 12.3, 7.6, 4.3 Hz, 1H), 3.10 - 2.98 (m, 2H), 2.45 (td, J = 7.3, 3.6 Hz, 4H), 2.12
(s, 3H), 1.83 (quin, J = 7.4 Hz, 2H), 1.20 (t, J = 7.2 Hz, 3H).

HPLC #5 AZF (3 #2): 1.717%:
LOMS (ES): m/z 428.3 [M+]'.

30D, olEl  (S)-3-(7-(3-(1,8-YZE|gd-2-2) =2 9)-1-&4-3 4-U3| =29 E 2 [1,2-a] 3 A -2(1)-Y )-3-
(6-HEA T2 H-3-A) L2 = o]E: 30DE Int-19Ed] 3] 71" AxE Al&ste] A x5$ ).

' NIR (500MHz, CDCls) & 9.07 (dd, J = 4.3, 2.1 Hz, 1H), 8.15 (dd, J = 8.3, 1.9 Hz, 1H), 8.11 (d, J =

2.5 Hz, 1H), 8.08 (d, J = 8.3 Hz, 1H), 7.61 (dd, J = 8.5, 2.5 Hz, 1H), 7.43 (dd, J = 8.1, 4.3 Hz, 1H),
7.38 (d, J = 8.3 Hz, 1), 6.79 (d, J = 1.7 Hz, 1H), 6.72 (d, J = 8.5 Hz, 1H), 6.53 (d, J = 1.7 Hz,
1H), 6.26 (t, J = 8.0 Hz, 1H), 4.14 - 4.09 (m, 2H), 3.98 (td, J = 8.0, 3.7 Hz, 1H), 3.93 - 3.85 (m,
4H), 3.60 - 3.52 (m, 1H), 3.27 (ddd, J = 12.4, 7.7, 4.1 Hz, 1H), 3.10 - 2.98 (m, 4H), 2.57 (t, J = 7.4
Hz, 2H), 2.15 (quin, J = 7.6 Hz, 2H), 1.21 - 1.26 (m, 3H).

HPLC A5 AlZF (4 #2): 1.342%;
LCMS (ES): m/z 514.4 [M+H] .

30E. " (9)-3-(6-"WEAIFHD-3-Y)-3-(1-&4-7-(3-(5,6,7,8-E| Eg}3| =2-1,8-UZE|gd-2-¢) Z =27 )-
3, 4-H3|EryE R[], 2-a] ¥ 2Rl -2(1D)-) T2 mo o] Er 30ES 28Cel whell 714w dx5 ARgste] Al=st
At

' NMR (500MHz, CDCls) & 8.12 (d, J = 2.5 Hz, 1H), 7.62 (dd, J = 8.7, 2.6 Hz, 1), 7.18 (d, J = 7.2

Hz, 1), 6.77 (d, J = 1.7 Hz, 1H), 6.73 (d, J = 8.5 Hz, 1H), 6.55 (d, J = 1.4 Hz, 1H), 6.29 - 6.21 (m,
2H), 4.12 (g, J = 7.2 Hz, 2H), 3.99 (dd, J = 7.6, 4.5 Hz, 1H), 3.94 - 3.85 (m, 4H), 3.58 (ddd, J =
12.3, 7.6, 4.3 Hz, 1H), 3.49 - 3.40 (m, 2H), 3.29 (ddd, J = 12.3, 7.6, 4.3 Hz, 1H), 3.08 - 2.98 (m,
2H), 2.73 - 2.62 (m, 4H), 2.50 (t, J = 7.4 Hz, 2H), 1.96 - 1.82 (m, 4H), 1.20 (t, J = 7.2 Hz, 3H).

HPLC AR/ AlZE (3H #2): 1.612%;

+

LCMS (ES): m/z 518.4 [M+H]
Al 30: AATo 308 AAlo 1o W] 71AE HAAE ARSI Al .

'H NMR (500MHz, CDCls) & 14.57 (br. s., 1H), 9.47 (br. s., 1H), 8.17 (d, J = 1.4 Hz, 1H), 7.66 (dd, J

= 8.7, 2.1 Hz, 1H), 7.34 (d, J = 7.4 Hz, 1H), 6.77 (d, J = 8.5 Hz, 1H), 6.70 (s, 1H), 6.62 (s, 1H),
6.37 (d, J = 7.2 Hz, 1H), 6.31 (dd, J = 10.0, 5.6 Hz, 1H), 4.01 (td, J = 8.0, 3.7 Hz, 1H), 3.96 (s,
3H), 3.93 - 3.87 (m, 1H), 3.63 - 3.54 (m, 1H), 3.49 (br. s., 2H), 3.29 (ddd, J = 12.3, 7.8, 4.1 Hz,
1), 3.16 - 3.08 (m, 1H), 3.07 - 2.94 (m, 1H), 2.76 (t, J = 6.1 Hz, 2H), 2.71 - 2.61 (m, 2H), 2.50 (t,
J =7.0Hz, 2H), 1.98 - 1.87 (m, 4H).
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[0630]

[0631]
[0632]

[0633]

[0634]
[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

S=50l 10-2700471
HPLC A5 A1ZE O8] #2): 1.290%;

LOMS (ES): m/z 490.1 [M+H]'.

(9)-3-(3-ZF 2 24-wEAHH)-3-(1-24-7-(4-(5,6,7,8-HEZs| =2-1,8-L} ZE gl H-2-2 ) 5.8 )-3 4-T]
=Ry ER[1,2-a]l ¥ -2(10)-9) T2 F4F

- A A 431

0 . o~
\jr”\v/§§ [:E]/F
t o] Q
i /\j\ Pd(0A 13 1
~ N o™~ d(OAc), , P(o-E9)s S /-\)l\o A~
\ N\) NEts, ACN S N\)
F A 23 31A
ZcHo
L-z8d PiOz, Hp
EtOH
EtOH
1M ag. NaOH
_— AAd 31

MeOH

31A. 9" (S,E)-3-(3-ZF 2 2-4-v|EAHY)-3-(1-&-7-(5-Z 23 A~-1-2-1-Y)-3 4-U3| =29 =& [1,2-
alg e d-2(1H)-Y) Z 2T ool E: 3IAE Int-1Ad] W&l 71AR HAE x}&3te] A x5},

HPLC A/ AIZE (B #1): 3.068+%;

LOMS (ES): m/z 457.2 [M+H]'.

31B.  olE  (S,E)-3-(7-(4-(1,8-YZE g d-2-) F- E-1-4-1-U)-1-§4-3 4-U3] =29 F & [1,2-a] 9] 2} -
2(1D)-9)-3-(3-ZF 2 2-4-vEAHY)ZE oo E: EtOH (0.194 mL) = 31A (17.7 mg, 0.039 mmol), 2-°o}
-y FE gy 3= (6.16 mg, 0.050 mmol) % L-Z=% (4.46 mg, 0.039 mmol)9] &S FF 3lo 18X &=
oF mukelglY. Aoz YzAZl &, &ulE AF o AAS L, IFES AAE HPLC (Hwmvdx £
orAlo} 5u C18 21.2 x 100 mm, 10% Ftof, 1238 A& 0%)4 100% &) B = 90% MeOH-10% H,0-0.1% TFA, &wj
A = 10% MeOH-90% H,0-0.1% TFA)el <& AAste] 31BS] TFA & 21.2 mgd FE53F9th. o] ZAS MeOH
(0.250 mL) =9 €3NA713, 100 mg Tolu& WA21J RS A7 sy, A 147 BQF kst & 5=
A5 o) o] A|AsIAL, MeOHZ & AHstE. AHES 23 st 55A1A 31B (15.0 mg, 71%)E A
IAZA 53U

LOMS (ES): m/z 543.3 [M+H]'.

31C. g
(9)-3-(3-ZF 2 24w EAH L )-3-(1-%4-7-(4-(5,6,7,8-HEZs| =2-1,8-}ZE g Hd-2-¢ ) 58 )-3,4-T]
S| ERIER[1,2-a] I -2(1D)-Y) T2} o] E: 31CE 28Co] thsl] 71AlE datE AEsto] Ax3s18lt).
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[0641]

[0642]
[0643]

[0644]

[0645]

[0646]
[0647]

[0648]

[0649]
[0650]

[0651]
[0652]

[0653]

[0654]

SS90l 10-2700471

HPLC A5 A17F (WP #1): 2.660%:
LOMS (ES): m/z 549.3 [M+H]'.
AXel 318 AAe 10 bsl A ARE Agate] Az,

'H NIR (500MHz, DMSO-d¢) & 7.18 - 7.06 (m, 3H), 7.02 (d, J = 7.3 Hz, 1H), 6.68 (s, 1H), 6.49 (s, 1H),

6.24 (d, J = 7.0 Hz, 1H), 6.01 (t, J = 7.6 Hz, 1H), 3.99 - 3.87 (m, 2H), 3.80 (s, 3H), 3.59 (br. s.,
1), 3.22 (br. s., 2H), 3.15 (d, J = 9.2 Hz, 1H), 3.05 - 2.98 (m, 1H), 2.91 - 2.82 (m, 1H), 2.61 -
2.56 (m, 2H), 2.41 (t, J = 7.2 Hz, 2H), 2.35 (t, J=7.0 Hz, 2H), 1.72 (br. s., 2H), 1.54 (d, J = 7.3
Hz, 2H), 1.46 (d, J = 7.0 Hz, 2H).

LOMS (ES): m/z 521.5 [M+H] .
2AA e 32

(9)-3-(3-ZF 2 24-wEAHH)-3-(1-24-7-(4-(5,6,7,8-HEZs| =2-1,8-L} ZE gl H-2-2 ) -8 )-3 4-T]
2 ER2[1,2-a] 92 -2(1H)-Y) T2 32, TFA

o/

Cr
o Y o
Ot
— AA 4 32
oy O
N
o}_CHLN/.\)]\O/\ = /—CHKN/\)I\O/\
WY N NaBH,, DCM JN\ AR NS

Z7HA 25 32A

1M aq. NaOH

Ao 32
MeOH

327, ol"d (9)-3-(3-ZF 2 24-wWEAHE)-3-(1-22-7-((F P d-2-oln =) w| &l )-3 4-T)F| =2 S 2 [],2-
alg g H-2(1)-Y) T2 = o] E: DM (0.257 mL) F kAl 25 (10 mg, 0.026 mmol), I]d-2-o}71 (2.42
mg, 0.026 mmol) % NaBH; (1.95 mg, 0.051 mmol)2] EFES 204 108 &+ Wi, wg Z3E

o

B2 ZAsta, DSR2 FE3. §7] 52 5 NaS0, dolA dxA7]1a, d7star, FF sloll FFA17
32A (11.2 mg, 93%)E = M S U=ZA F53on, ol T& Al F71 FAl §lo] A&t

LCHS (ES): m/z 467.1 [MHI]

AN 32

AAld 328 AAld 19 disl 7IAE dAE ARS8kl Azt

' NIR (500 MHz, DMSO-d¢) & 7.93 (br d, J = 5.8 Hz, 1), 7.80 (br t, J = 7.5 Hz, 1H), 7.20 - 7.08 (m,

4H), 7.00 - 6.93 (m, 2H), 6.79 (br t, J = 6.4 Hz, 1H), 6.71 (s, 1H), 6.02 (br t, J = 7.9 Hz, 1H), 4.34
(s, 2H), 4.07 - 3.93 (m, 2H), 3.81 (s, 3H), 3.64 - 3.52 (m, 1H), 3.17 (br d, J = 8.2 Hz, 1H), 3.10 -
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s==4

3.01 (m, 1H), 2.91 (br dd, J = 15.4, 8.4 Hz, 1H).

+

LCMS (ES): m/z 439.4 [M+H] .
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