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[0003]

[0004]

[0005]

A1g WA A7 T o= g o FE Fi= 19 A AR FHEred A 2 AT How FHEreS
A = SAAE E3ete], ¢he] Azl AHR Y=, AT A=

A% 19

A18gte] glolA, stetAmAl Ee ZAskE ARAE 9 EFete, AT 2=

A7 20

Asae] Yoin, frasel WAzd AA oA B AAAE o weln], 4] BB AAE, FP>-1 T
A, F-CILA4 3|, S-PD-L1 A E= EHER 48t AAAeH, 7] EFER 2ksle] oAAAE= 1001,
D02 = 02 AAA, opAsH] 24T,

AT 21
244

AT 22
AHA)

T 23
A

wgo] dy

BoE9e 20159 69 25¢U0] EUE v 71ER] A162/184,3482] o]]S FAIIG, A&t 29 AA wAE
Boo| zxw ¥,

I

28 AT 7)ol 1 (PKDE 28 AE-AF Ste20 Ad/Ee 2] sluolAlolth, HPKL 7ol &4e 23t
= AFA 28 MxolA BAEE vYe Holg Az xA FE&AC o AdE A3 Az o fEE
T Aok, T AlE 484 (TCR), B AE Y &4 (BCR) (Liou et al., 2000, Immunity 12:399), H3 A%
Az B F8A (TGF-BR) (Wang et al., 1997. J. Biol. Chem. 272:22771; Zhou et al., 1999, J. Biol.

Chem. 274:13133), SZEZXoldd 4§ ] (EPOR) (Nagata et al., 1999, Blood 93:3347), 2 Fas (Chen et
al., 1999, Oncogene 18:7370)2] &-A|-uj7) 7tnlZAge] 7t= @ULQ HPK1 7)vfolA] &S = 4+ A
Zyzre] F#8A= HPK1S 24387171 918 S5 mujz F3E = e 712e o83k, HPK12 AP-1,
NFKB, Erk2, ¥ Fos AZE B3l T % B MX 289 3¢ 2dA=Z2ZA 9&dS sta; o W HPK1S T- /‘ﬂ.n_
A ol @A SLP-769] QIAbsE 9 EAstE BT T-AXA Y AE 4%4 -4 =

i (D1 Bartolo et al., 2007, J. Exp. Med. 204:681), ©o]= AP-1 % Erk2 =
B-Al3Eol| A, HPK1& SLP-76 ¥}&}=1 BLINKO] <l4tals 53 B-AX F84 (BCR) AzHEs fFeddn
(Wang et al., 2012, J. Biol. Chem. 287:11037).

e, HPK1S 4 5% SAE % 7sd iz Bojin, dE 29, KIS o W9A5s 9%
Agtst 8Y 4 e AoeR HaHEt (Sawasdikosol et al., Immunol Res. 2012 Dec;54(1-3):262-5). T
How=, HPKI e F82e] 1A435kE wall= T AE7F TR Adtel w&-3to] F71¥ Thl *}O]Eﬂﬂ A8 aHA
ghtb. HPKL (-/-) T Axe @8-dx" ofE di$ERY v w53 A1, Z22eadd E2
(PGE(2))-m 7] Ao s AgAdoltt. 714 dAASI A=, HPKL (=/-) T A3E2] Ak ZJO]% wk
=9k A Ao A 3FA] o] A 1:]. L A AE (DO)EFE 9 HPK1e &4&
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-7 AdA e TCR-wi7/) SAstE 2T = de ¢, Fuld BdAdst 22 AAYE HPK1-C= TCR AA=
Al NF-xB @455 AT + daL, ol E4g-f% AEAL (AICD) =3t (Brenner et al., EMBO J.
2005, 24:4279). HPK19] ZFujA Bl v|-Fujd S A aefste], L8A AAAR HPK1 7)vebAl &4 2t
@l e B2 T-Hxe @48E £33 & AdE 3ol 7hesta, 01—t— e F-FF WgEs oplstaL,
g AICDE FHA8ha, ¥ A9 #ES FAstms Bl HPKL A F3st axpes &, 444 $A
o FTk o]FolAe mfg BHldae Ao o vERE Zlo|th. HPK17} de]e] F8 7]|#e A =Y AJ2H]
RE IEAHA ke RS s, HPK1 7vholA] &9 A= qlefo] Azt HA8S of7]sh= Ao

g @ Rolu,

718 aEsh, IPKIE AAE 4= = Alatdd sheheel gk Fall 7leitore] ZoAdo] AR

2y aof

B EA9e @4 54 Eolwve gl KL oA A2 WARAG (A6 B FE). o=
FLT3 9 LCKell tigh oAl &S 7Fth (HAle] ¢ Fx). F712, HPKL o AlAl B0 24 3-PD-1 A9k =
golE 54 melmsddrs HEEe 54 AT $3% A0 A-24 madd @49 Aoz yehar
(A6l E #2). welol AAE 54 38 2de 499 P avg 2t ok 4B 24¢ 9Fa.
TAFo =z, HPKL JAA 2 &-PD-1 A9 23S AFEstE 49 PD-1/PD-L1 &4lol W& Ford vk &
A CI26.0T A ENM AFHAeh. oleld WA AZstel, Bl st S3E, oo fANH 2HE
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omn

(effective) A2 -4 ABA (dE 29, A4, FHstd A8A, YA B Fa)8 Foldh= A

EAFT. F AAleollA, A2 -9 ABA= PD-1 A Aot

2 ode £ S H g AE A =S g WHeRA ol AV diAll Al frage] HPK1 AAA
(F2 352 (DR FAEE E BE 2719 Ao 3 8rtss 4 2 fFawe W9gxd AA 47
0 #E AgAA (A= =9, 3-PD-1 A, F-CTLA4 3A] == 3-PD-L1 3A)) == EHED 23le] A A
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d oA, B g
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A (FF 3 (DHE BAYHE 38E == 7o oA sk EE
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AL FRANA, B oA ] S (Do BASE RFE Et ade) SHOR H8beE ol

B Rolth:

pud

(s

2F, XL Xo, B Xy T sk Selal, the 27 Ak SyAow (Relal, R -H, -F, -Cl, -Br, —CN, -NHs,
-OH, Yelz Agd (C-CHEd, doz Agd (C-CHLFA, dol=z AFE -(CH) o (CCpAtel =g, 9
o= Aghe -(CHy),-3-79 @8 g selzAtel=2d, do= Aske -(Chy), e, do= Aghe -(CHy),-5-7¢ &
33 dEzord, o2 A3 -(CHy),7hd (G Cp)Atel =g, Aoz Xghe -(CHy),—6-129 7hal
HzAtolE3d, o= Agd -(CHy),-7-12¢ o]&d se2old, = o2 A&e -(CHy),-7-12¢ o|&d 3
B| 2o} o] aL;

Y& 2%, -CHy-, -C(=0)-°]aL;

Rie NRR == -0R"o]aL;

NI

7 Aol W3l R Sddom -, 9= A8 (LA, Jol= AFE ~(CH)o(CCip) Aol 2222, 9
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o2 X #HE -(CHy),~3-10¢ sle2Alo]Ed, A2 XFE -(CHy) (CoCip) ok, dolZ &% -(CHy),~5-10¢
delzold, A9z FE —(CHy), 7t (CCp)AllZF2d A, e oz Xy -(CHy),—6-12¢9 7t e &
H ZAto] FHoar;

[0029] 7t 9o Ha RS Egdom -H mi= —((-C) 7o)l Ei=

[0030] R' 2 RE oo Baus Axe} 37 oz X85 —(C4-Cyp) sl 8 2o 2D S FAshaL;

[0031] 7 Ao el R'e SPdos -, Yol® A (-G, Yo2 AFE (C-Cp)AtolZ=ata, o=
2 gkE 3-109 slEl=Atol 2, AR A3E (CGCp)otd, B d9= X3d 3-10¢ s Reldo|xn; B

[0032] 9 Ry ZH7He HHYPHo R - ~(CCo) &7 o] az;

[0033] Ry ¥ Ry 272 HHHo=z -, 4oz Xgd ()2, 4oz A3E (GG Al E2eY, Jdo=2 A §e
3109 dHZArelEE, A2 XFH (CCp)otd, d2 &% 5-10¢ 2o, Aoz g% 7tud
(CoCpAlolZFada, we= 9ow X3d 6-12¢ 7lud s EAlo|Zdo)a; EE=

[0034] R, @ RE o]5o] RAHE Axe) 3 d9g2 X3E 4-109 FHEAelFE, do8 23E 5-109 & e Zo}
g, =& oz X34 6-12¢ 7} e ZAe| FH S A st

[0035] Zb 5ol didl Re= S@A O -F, -Cl, -Br, -CN, -NH,, -OH, -(C;Co) ¥, -(C-Co)EELZA, —(C-C) €A
d, - C)L71d, (CGCAlERL D, ~(CC)ETA, ~(CC)ERLEFA, ~(CCo)LAA-0H, T ~(C-
Co) & A -NH,0] 3L ;

[0036] ne 0, 1, 2, B 30]1; 4

[0037] ne 0, 1, == 20t}

[0038] A2 FEAoA, B dye 7] F2 38k (I-A)-(1-C), (I1-A)-(11-C), Tx (III-)-(I11I-0)% EAHE
SIRME e Ay FAFgHoR 8t A4S At
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Ry

/
N

AN

Rs
N © (II-A),
R4
N/

R2 \

\NH N Rs

i \
— \ H
S|
/
N © (II-B), £=
Ry
N/
R? \
\NH N Rs
(111-C),

T g (I-A)-(1-0), (IT-A)-(I11-C), E (ITI-A)-(I11-C)ollA ] ®Waol st gk F+x &2 (D)ol 7]
A v} 2t

A3 FEHAA A, B e Fx 58k (1), (I-A)-(1-C), (II-A)-(I1I-C), =& (III-A)-(III-O)2 TAEHE=
3= AFslal, Ry 2 R olEo] H&AFE Aio I/ 479 ©3E FHZAl|EE T 6-12¢Y 7tud
e ZAlo|FH S A, A7) 4-79 @3y R ol EE T 6-129 7lud | EAe|EEe -F, (I,

Br, -ON, -NH,, -OH, &2, —(C,=C)YZ, -(CCHEFRAA, —(C-C)UFA, —(C-C)TFRUFTA, —(C,-C) Y
ZAd-0H, =t -(C-C)LZAA-NLERE Aed 1-3709] 712 o=z xshdv. ymx] Mo i3l e +x
gkata] (Dol sl 71419 vksl 2o,

A4 FRANA, B odme T2 g8k (1), (1-A)-(1-0), (11-A)-(11-0), & (I11-A)-(111-0)& BEAHE
SRS AFsta, 7 Aol Hsl RE SP802 -H, (€))L, ~(CHy)y—(Co-CHAFI 227 | ~(CHy),—4-
79 9ey FEHzAlEE, -(CHy)-7had (CGCpAtel 2222, o= Ak -(CHy),-5-10¢ sl =t
T ~(CHy),6-129 7hag slel2ate]ZFHolar, o714 ~(C-Co) L2, ~(CHy),y(CoCHAIZF 2, ~(CHy) 4~
A G2y FHEAlEH, —(CHy)y 7k (CeCi)Atel 222, -(CHy),-5-109 slEl 2ok | BE= —(CHy)y6-
A stwg FeEEAe|2h e -F, -Cl, -Br, -ON, -NH,, -OH, <%, —(C-C)2Z, —(C-CHEFRAdZ, -(C-
COLFA, ~(C-CHBRLFA, -(C-C)LAA-0H, EE —(C-C)LAANLZHE Mg 1-37]9] 7|2 o=
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28 =5

(3-5
o2 YAANAL, 23t 74 NLCIZ AMAAAY. 5455 EtOAc e DIME FE31%13, 234 F7]
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=oAL, 2 F715E NgSos oA ARAIFAL, dHsta sFARG. & Ades Y ARvkEIY Y
F= 2HPLCR AAste] dahs AdEs ddd.

Auk W A3 (2-Al, Wl zouthE o AHEE AbEehs f7]-flkew wels))

THF <] opvleold YEY 5 A3 -Az[dlo]ntE-2-)obAEel = (1 F%)e] &4 LIS, =
LDA (5 B%) (A D= %ﬂﬂ%ﬁ . WHEEE 35740 coﬂH I-15A13F &ot akailnt, whews deom
ZANFAL, 23) 4 NLCLE AFA7IAL, sFAZY. & AdEs LA-PLCE Aste] F8h=a, dxsal
LiMDSE AH&3h= dnk g Alel 71Ae =3l bl vjagjshd SHAE A0t (2 2)
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Sk D (ANHAQ) BW )

TFA/55 HCL (7:1 v/v) F9 REd dlxontE-2-4 ofdIgdt= FEA (1 )9 §dE& 80-100T A
3-24A13F BeF 7MY, SulE A AL A AzeteEady (f2 97]) Ee 23 -HPLC
(TFA o2 AHAASIe] e AYHES Al HCl dozA dae AAES s &, f8 9715
MeOHoll €3|A1A 3L, 1 M HCI-Et,0 (2-4 @ Zol wWHEIY AL, MeOHZE 23]
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Ak W E (PMB-E.3)

DMF 9] Elojo]AlEe] F=E-(thiaisatoic anhydride) (1 B%), 1-(ZF22WE)-4-w|EA A (1-1.2 FH)
KoCOs (1-1.2 BFF) Z/EE KI (1-1.2 93) 9] S9S A204 4-24A]7 &<t 1RESHS]

W
 H00 AA3 H7betelar, HAAES 1F o o8 st dste s AUt
A

1H-E] ol 2=[3,4-d][1.3] A2, 4-1] &

0

T
_ HAO
PhMe (25 mL) 9] 4-tert-F-EA|7}R. ol =-E] o 3

3745
Aol A2oA A AsE (1.29 nl, 15.3 mmol)oll H7}sksich. vk E£3E
95CoA 1A < e, ¥hs 485 WS ES A0 F YZA7|al o a3
5 ml)e2 M3, HF shol ARAA AW 1PE(1.61 g, 930)EA XA 3FES 53T lH NMR
(400 MHz, DMSO-dy) & 11.57 (s, 1H), 8.64 (d, J=3.2 Hz, 1H), 6.89 (d, J=2.8 Hz, 1H); MS ESI [M + H]'
170.0, #1243 [CHNOsS+ H]' 169.9.

1-(4-v| EA A 2)-1H-Elol| %= [3,4-d][1,3] SAR -2 4-t]-2
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0
—~
B io
Py ok W Roll whal, T4 DMF (20 mL) o] 1H-Eloll=[3,4-d][1,3] S A2, 4-0] (1.6 g,
9.45 mmol) 9] golo] ALo]x myk o}oﬂ choS (1.56 g, 11.3 mmol), ©]= KI (0.62 g, 3.78 mmol)& H7}841
t}. PMBCI (1.54 mL, 11.3 mmol)< 10%-o] ZAA zwz%}oﬂ LS 3RS Zy)o] oAzt Eob wukslgith,
S S4EF, WS EHES 0,0 (200 nL)ol F-of AAES AAAFHI, o)F o, HO0ZE AF S, ﬁi%]ﬁ

WA THE (2.3 g, 840)RA HA FFES FE5a%cH. H NR (400 Mz, (DCL) & 8.35 (d, J=3.2 liz,
M), 7.31 (d, J=8.8 Hz, 2H), 6.89 (d, J=8.8 Hz, 2H), 6.62 (d, J=3.2 Hz, 1H), 5.08 (s, 2H), 3.80 (s,
3H); MS ESI [M + HI' 291.2, AZFA] [CLHNOS+ H]' 290.0.

7-3to| EE A -4-(4-v SA W A )-6-(6-(4-vE I F e} ¥ -1-A)-1-MF [d] o] P }FE-2-YU ) E]o| .= [ 3, 2-b] T & W -
5(4H)-&

O m
HMB oguk Wb Alel] uwheh, 1-(4-w|EAH A )-1H-E o =[3,2-d][1, 3] $AR -2, 4-T] &
3] [Tetrahedron (1999) 55 6167-6174] (2.89 g, 10 mmol), o8 2-(6-(4-wWE ] #H g2 -1-L)-1H-H = [d] ]
|E-2-d)olAHlo]|E &3 [J.Med.Chem. (2009), 52, 278-292] (3.02 g, 10 mmol), LiHMDS (THFelA1¢] 1 M

4nl, 4 mmol)9] £o1S ALgEte]l QAN THE (2.65 g, 51%) 2A %A FFES AT H MR (400
MHz, CDCl;) & 13.68 (br.s., 1H), 12.57 (s, 1H), 7.55 (dd, J=5.2, 2.0 Hz, 1H), 7.40-7.32 (m, 1H), 7.23

d

(d, J=8.8 Hz, 2H), 7.04-6.93 (m, 3H), 6.85 (d, J=8.8 Hz, 2H), 5.37 (s, 2H), 3.77 (s, 3H), 3.30-3.19
(m, 4H), 2.69-2.58 (m, 4H), 2.39 (s, 3H); MS ESI [M+H]+ 502.1, AAHA [C27H27N5()35+H]+ 502.2.

4=sto] EZ A -7-(4-m| EA Wl ) -5-(6-(4-m D 3] | e} 31 -1-SD) -1H-H 2 [d] o] P T}ZF-2-9 ) Hl ol = [ 2. 3-b | F] 2] -

6(7H) -
H O

X

S
H'V'B Auk gy Azl wmhl, 1-(4-HlH A -1H-E] of 2 (2,3-d] [1, 3] S AH -
2,4-t]2 (0.40 g, 1.4 mmol), °E¥ 2-(6-(4-W|&3 e} -1-)-1H-Hl = [d] o] v t}Z=-2- ) olAlHI O] E (0.46
g, 1.5 mmol), 2 LDA (THF % 1M, 6.2 mL, 4.5 mmol)2] &AE& Algale] 24 udAE (0.220 g, 320 EA &

A EES AT, H NR (400 Miz, (DCL) & 13.87 (br.s., 1), 12.52 (s, 1), 7.49 (dd, J = 14.9
Hz, 1H), 7.40-7.24 (m, 3H), 7.03-6.64 (m, 5H), 5.28 (d, J = 13.8 Hz, 2H), 3.76 (s, 3H), 3.21 (d, J =
18.8 Hz, 4H), 2.65 (m, d, J = 19.1 Hz, 4H), 2.41 (s, 3H); MS ESI [M+H]™ 502.3, ZIAA] [CollyNs0sSHI]"
502.2.
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[0184]
[0185]

[0186]

[0187]

[0188]

SSS0dl 10-2614872

7-8H0] &2 A] 4-(4- 325 mg (48%)

N o] _
o] 5 A] 8] 2 ) (6- 5L 2] N &'HIN& £> / 2 L
A N

1H-¥l 2 [d]o] v v} Z-2- Q N ref 471
2h)E] o 5:[3,2-b] 9] & - N"So
5(4H)-& PMB

Aok (dnt o Al @S A ) TH-E] ol 12[3,2-d][ 1,3] %A -2,4-T] 2
[BIE2} hedron (1999) 55 6167-6174] (0.4 g, 1.4 mmol), o1& 2-(6-% %2 4-1H-
Wz [d]o] v thE-2-2)Yol A H o] B [J Med.Chem. (2009), 52, 278-292] (0.4 g, 1.4 mmol),
LlHMDS (5.5 mL, 5.5 mmol)

TH NMR (400 MHz, CDCl3) & 13.73-13.60 (m, 1H), 12.64-12.52 (m, 1H), 7.54 (d, J=5.3 Hz,
1H), 7.42-7.29 (m, 2H), 7.21 (d, J=7.8 Hz, 2H), 7.03-6.89 (m, 2H), 6.85 (d, /=9.0 Hz, 2H),
5.37 (br. s, 2H), 3.83-3.98 (m, 4H), 3.77 (s, 3H), 3.23-3.09 (m, 4H); MS ESI [M+H]" 489.2,
AAFR] [Ca6Ha4N404S+ H]" 489.2.

4-5} 0] =2 A].7- -(4- oH N N/_\O 445 mg (24%)
v A ) A )-5-(6- 5L 2] e I / ZHA 185
1H-#l Z[d]o] V| T} &-2- (jﬁfﬂ w2 471
E] ol 1-[2,3-b]3] ] ©- SN0

6(7H)--& PMB

Aok (2 v AT 1-(4-7 Z AWl 2)-TH-E] of] 52[2,3-d][1,3] 2 AF1-2,4-1] 2 (0.40 g, 1.4
mmol), o1& 2-(6-2& 2] - 1H-Hl Z[d] o] v] t}&-2-&)ol A Hl ©] E (0.4 g, 1.4 mmol), LDA
(17 mL, 17 mmol). MS ESI [M+H]" 489.2, A 2FA] [CaeH24N404S+ H]' 489.1.

A 3-(U-(U-HEA M Z) o] =) E] @ 3 -3-2)-2-(6-(4-HF I A 2} A -1-)-11-AM=Z _[d] olvg=F -2-U)-

FZAEZ ol E

I\\_/N
\/%/L 215

5= THF (48 nL) 9 g  2-(6-(4-mE v e -1-2)-1H-H = [d] o]
gE-2-d)olAlHo]E  (2.58 g, 8.55 mmol) B I1-(4-W]EA] #A)-1H-Elo=[3,4-d][1,3]SAFA -2, 4-1)
(2.46 g, 8.55 mmol)2] &Ml 1 M LDA (34 mL, THF/&4F 3 1 M, 34 mmol)& 40TCo|A o}=3 &}o @7}0}
o AR AN §ANS 40CANA SAIZE B nNksela, Aol 44 NHCL (50 mL)Z AFA|Z . gk

olo ;R r}o E

EES HO (50 mL)E FXA AL, DM (2 x 200 mL)Z FE3%c. 23¢d §715S 02 13 AFsdn
Na:S0, Aolld Ax:A71aL, SFA7 = d2H2E AU, = A4ES ZIA AZviEady (el
EtOAc/hex 0-40%, ©]% MeOH/DCM 0-25%) = HAsle] 8h& 2 18 E (3.05 g, 656%) 24 Al 3TES AU
Th. NS EST [M + HI' 548.2, AIAHX] [CyHyNs0,8+ H]' 548.2.

A

4-aFo]| EF A -1-(4-m| A ¥l E ) -3-(6- (4=l & I o] e} -1-9) ) - 1H-"l = [d] o] ] vh5-2- A ) ¥] ol %= [ 3, 4-b | 9] ¢ H -
2(1H) -2

P 471 7148 old 3-(4-((4-HEA A ) o] 1) E] @ 7 -3-2 )-2-(6-(4-H| & ]
HeA-1-d)-1H-M = [d] o] T} E-2-Y)-3-2 A X ZH -0 o] E (3.05 g, 5.57 mmol)E F4= THF (30 mL)o] 2
2ol A o} Z 3 Ffoll FaAIFTE. LDA (16.8 nlL, THF/?"F“{\} 2 1M, 16.71 mmol) 9] &N& 40ColA #A7}stgitt.
AAE A glS 40TOA 1AIZF BoF mukE g I, o] ALo|A] $4 NHCL (25 mL) 2 AAA ALY, E3E

& At 2
AeolA AzAZAL, FFAA 2 YHES dAd. ARES FOA ZZwtEHT (8] MeOH/DCM 0-
20%) = A vre ZA uHE (1.81 g, 65%)2A ¥A FFES Atk H NMR (400 MHz, DMSO-ds) &

S HO0 (25 mL)E 3 AAIFH I DM (2 x 250 mL)&2 =3} Z28%E $712S L,0Z 13 AFHs9 3, Na,S0,

II

_24_



13.8-13.25 (m, 1H), 8.13 (d, J=3.6 Hz,
1H), 6.97 (d, J=3.6 Hz, 1H), 6.86 (d, J=8.4 Hz,
(br.s, 4H), 2.31 (s, 3H);

\___

A,

OH71& Q1% Al

[CoraN:0sS+ H]' 502.2.

[0189]

1), 7.58 (d, J=8.8 Hz,

SolstA AE2

- ZANA)5-(5_D/EE_6)-(4-v] L] A ebHl-

S=50l 10-2614872
1), 7.36-7.29 (m, 3H), 7.06-7.02 (m,

2H), 3.69 (s, 3H), 3.16 (br.s, 4H), 2.60

2= ololvh. NS ESI 502.1 [M + HI', A2+

2H), 5.19 (s,

[d]e]m|hE-

2-9)-6-24-6,7-t]5o]| Z 2 E| o = [2,3-b] T T -4~

-1-
o]
=

Tf\

dr

Bus ©
JolmthE-2-) ¥l ol :=[2,3-b] ¥ F &
(0.72 mL, 8.8 mmol)<& Ap&3tod
shteS AA gl ths Gl AR

C&ﬁ@

ﬁMB

[0190]

[eIRE1R

2] d} H

[0191] 1-(4-HEAHZ)-3-(5 F/= -4-d &5 ax1-1

4-3}o] EFA]-7-(4-H| E A Ml
-6(7H)-< (0.22 g, 0.44 mmol),

% Bol weh gsheih. 91x0]4

A)-5-(6-(4-vE A A -1-Y )-
Tf,0(0.60 mL, 3.5 mmol),

ul
=
A F EFERA 5

Jok. NS ESI (M 766.1, AAEA [C29H25F6N50753+H] 766.1.

€]
=

YAED)-1H-M % [d]-°] 7]t} =-

=

2-U)-2-24-1 2-t3lo]| ERE o X

[3.4-b]F ] H-4-¢

A EY SR

Tf

=
S

-

TN

e

N =X

B ©
-1-(4-HEA A ) -3-(6-(4-H D 3] o 2} 21 -1-Y ) -1H-
mg, 0.43 mmol) % IF (708 mL, 8.76 mmol)<]

[0192]

h=]

ES -5 YA 0CAA 1A &=
}.

!

=3

<
S

, 2% 77

i
e
ol
R

E

T oy

oA F7t

+

ESI [M + H]

[0193] 7-(4-m[ S A

TZH/T:E_‘_—:.

2)-5-(5

Wz [dlo]rtE-2-d)Eol [

e 1-((EYETL

TF I\’@*NCN*
B

It

W Boll bk, DOM (12 mL) 39 4-3}0]| =2 A

3,4-b]19Fd-2(1H)-& (220
LS 5CA Tf,0 (558 mL, 3.50 mmol)oll H7Fabaith.
F3} A NalHCOs2 AAAF Y. 4SS DN R
sloll FFHA1A

F7tel A

Elof =

[2.3-b] AEM -4-4 EZZF 0 2 e EH]O]E

6.7-tsto| ==
N_P
Pue ©

I\
O TfN@NuO
S o
-z [d] o] m|c}=-2-<

66 mL, 8.2 mmol)%] &NE 0CAA Tf,0
¥3} 44 NaHCOs=

, EEAA A

Tfl}f
qlf*f
S

[0194]

T

=]

94 &S mestel F7kel A

AEA] [CosHaoFoNy0sSst ' 752.9.

[0195] w=[2.3-d]1[1.3] A -2 4-T] 2

[0196]

0.55

H,0 (20 mL) ¢ KOH (0.49 g, 8.76 mmol) ¢ &Moj] A&

Bell whel, DCM (20 mL) &9 4-3le]=FA|-7-(4-7]
[2,3-b] 2 H-6(7H)-< (200 mg, 0.41 mmol) & 3
mL, 3.28 mmol)ol H7}stc). Wk < 0Tl A

%
H

u
=
o (e}
st

a2 o

32

M+ H]

e}

MS ESI

[©)

ANA HIE 2-ofv] v E-3-E] 2.
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[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

SSS0l 10-2614872

A FHEAEelE (1.0 g, 5.84 mmol)S H7ISIA . A" WSES 2417 59 90T E 7FFol3larl, o] 0T
2 W7Zs9th. PhMle (12 mL) 29 Eg|Z22 (0.866 g, 2.92 mmol)e] &of % 102l 2A 1*7}0}315}. 273
H &5 Ao HAaHoR FF2AIZA, 2417 B¢t wRksglth. AdE FES AH{A7|A, HO0E MFH S

C AZAA B HEA 1FE (0.65 g, 61%)2A A FES S5, 1 NR (400 Mz, (DOD) §
6.65 (d, J=1.2 Hz,1H), 2.42 (d, J=1.2 Hz, 3H): MS ESI [M + H1  184.0, AZFA [CHNOS H]  184.0.

1-(4-d| = A 2)-5-m & -1H-E] ol = [2,3-d ] [1,3] &A1 -2 4-T] &

Q
TR
s HMBO
F4= DNF (9 mL) 9 5-wWE-1-Eeolx=[2,3-d][1,3]%Ax1-2,4-t] (0.625 g, 3.41 mmol)<]
Gl Aol wuk fell K,C0; (0.566 g, 4.09 mmol), 1 thg KI (0.142 g, 0.85 mmol)E F7}3kich.
PMB-C1 (0.56 mL, 4.06 mmol)< 10%-o] ZH W-gEo] Hrlaliar, F71e] 2413F FoF adtalich, wks &35
S HO (100 mL)oll Fof AHES HHAAFRI, o|F AFAA7|, H0ZE MH3, AXAA v 28 a8 E

(0.935 g, 912N ¥A FFZLS FS=akdth. H MR (400 Miz, COCL) & 7.38 (d, J=8.8 Hz, 2H), 6.90-
6.88 (m, 2H), 6.46 (d, J=1.2 Hz, 1H), 5.05 (s, 2H), 3.80 (s, 3H), 2.42 (d, J=1.2 Hz, 3H); MS ESI
[N+H] 304.2, AAER] [CosHiNOSHIT 304.1.

4-3}0] =8 A) 7= (4= A ¥ 8 )3~ B -5-(6- (4-v] & 9] o 2} 31 -1-91) - 1H-w1 2 [d] o] |} -2-91) E]o] 2 [2,3-D] 5]
2] 516 (7H) -2

i

B‘MB

LDA (34 mL, THE/&AF F 1 M, 34 mmol)9] &HS F4= THF (28 nl) F9] o€
2-(6-(4-vd I 9 21 -1-g)-1H-WlZ=[d] o] v = -2- L) oA B o] E (922 mg, 3.04 mmol) 2 1-(4-W|FA] WA )-
5-w g -1H-¥l o = [2,3-d][1, ]%A} -2,4-t]% (925 mg, 3.04 mmol)e] &Moo o= 3Jfo] 40CA FH 718l
b AAE A LS 2A17F B¢t 40°Col A mykstgar, AeolA £A4 NHCL (25 mL)e = AN, vk
EFES HO (25 mL)E 3AAZ I, DM (2 x 100 mL) 2 F=30. 2388 57155 HO0E 13 AHstga
Na,SO, AellAl AxAI713, 55474 AGE 2 vagsid dag2e] £35S 4. = 48 94 2=
ntE 1)y (FHR: EtOAc/hex 0-40%, ©]3 MeOH/DCM 0-25%) = AAste] AAE 2 nmagsty o] ~v 2o &3}
3(900 mg)e r:/\/\]:]'

A7 AAE L naE sty 229 EFE(900 mg)S ¥4 THF (9 mL)olA A0 A o= o] &A1
t}. LDA (5 mL, THE/3AF = 1 M) §NS 40T A7, AR 2 fAS 40ToA] 1A7F B¢k o
HEslan, 371l gk A Zol olE st = AHES AUt = APES S A=RvEIYY (F
Hi: MeOH/DCM 0-20%) = AA|ste] 38 1HE (325 mg, 21%)EA TA FJFES AJrt. HONR (400 MHz,
CDCl) & 12.54 (s, 1H), 7.38 (d, J=8.4 Hz, 1H), 7.33 (d, J=8.4 Hz, 2H), 7.01-6.98 (m, 2H), 6.85 (d,
J=8.8 Hz, 2H), 6.40 (s, 1H), 5.26 (s, 2H), 3.80-3.61 (m, 6H), 3.60-3.51 (m, 4H), 2.89-2.88 (m, 4H),
2.63 (s, 3I); OI7]2 <1 23 folatd AE= 4 1Ak, NS ESI DMHI]™ 516.2, AI2HA [ColloN-0:SHI]
516.2.

7-(4-m| S5 A ) -3-mF-5-(5 B! Jor 6)-(4-mEIsep-1-)-1-(EgEFezve)Hxd)-1H-H=[d]°]"|

=4
OE-2-9)-6-24-6.7-tlslo] 2 E o = [2,3-b ]| H B H-4-Y EFZFZQ et T olE
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

SSS0dl 10-2614872

N N—

o )N @ s
4 |\ R +

s © E’MB

Phrs FA SHES DM (12 nl) £ d-3Fo] Z2A-7-(4-H] =

Al )-3-H g -5-(6-(4- D 9] Al ezl -1-2)-TH-l 2 [d] o] Witk £-2-2d) Bl ol =[2,3-b] 9] 2] F-6(7H)-2 (320

mg, 0.62 mmol), I (1.0 mL, 12.4 mmol), Tf,0 (0.833 mL, 4.96 mmol)E Ag35}e] Lul wbH Bo| ulat

Azl A2 Z4A ods ATt 2719 fAe)ddA e T EFERA d2 2 AFES F7H AHAA §lo
1

the GAlo) A Ao w ARRET. NS EST [M + HI' 780.0, AIAFA [CaHaFN-0:Ss+ H]™ 780.1.

ol" 2-(6-((3r.5s)-rel-3.4,5-Eg &I d e} 3 -1- ) -1H-#l = [d] o] P]t}E-2- ) oA H o] E

A, 2-YEZ-5-((3r,5s)-rel-3,4,5-Egwg g e} z]l-1- ) o} d 2]

02N4</ >7N —
HoN \
5-FEE-2-UE=Zolda (1.73 g, 10 mmol), (3r,5s)-rel-1,2,6-Ez €3] e}
H

(1.41 g, 11 mmol) % K03 (2.72 g, 20 mmol)®] E3ES 140TolA 4A7F &9t wlo]a 2ol
ZAFSEATE. HO (150 mL)E o] % wwkelwA] H7bstlar, § o FAI7]an, HO0= AAetal, AdxAlA 24 1

7l
=

HE (2.47 g, 9% EA TA FFEL At H MR (400 MHz, DMSO-ds) & 7.79 (d, J=10.0 Hz, 1H), 7.23
(s, 2H, NH,), 6.41 (dd, J=9.6, 1.6 Hz, 1H), 6.20 (d, J=2.4 Hz, 1H), 3.77 (d, J=12.4 Hz, 2H), 2.59 (t,

J=11.8 Hz, 2H), 2.19-2.11 (m, 2H), 2.16 (s, 3H), 1.05 (d, J=6.0 Hz, 6H); MS ESI [M+H]  265.3, #1Akx|
[CosHooN s+ 265.2.

B. 4-((3r,5s)-rel-3,4,5-Eg] v €] Fl2}2-1-Y ) ¥l 5]-1, 2-t] o} 7]

~
Hzr\:|:,§i>»N\_< —

MeOH (30 mL) %9 2-UE=Z-5-((3r,5s)-rel-3,4,5-Eg v &y #atz-1-d)o}d
(2.47 g, 9.4 mmol)e] FerH] 10% Pd/C (247 mg, 10% wt.)S H7}eloct. AAHE EI}ES H, HE 0/N 3ol

FBA AT, F7FE90 10% Pd/C (124 mg, 5% wt.)S 713 o]% o5 H, HE O/N &toll F43FA7|a, o3

A7, HEA7 L, ARAA, A 24 uFE (2.25 g, ASA)2A A FFES A9tk H NR (400
Mz, CDOD) & 6.66 (d, J=8.4 Hz, 1H), 6.47 (d, J=2.4 Hz. 1H), 6.31 (dd, J=8.4, 2.8 Hz, 1H). 3.35

3.25 (m, 2H), 2.47-2.40 (m, 4H), 2.34 (s, 3H), 1.18 (d, J=5.6 Hz, 6H); MS ESI [M+H]+ 235.3. AN
[C1:3H22N4+H]+ 235.2.

C. o€ 2-(6-((3r,5s)-rel=-3,4,5~-Eg| vz} 7] -1-Y )-IH-¥ 3 [d] o] 7] T} &2~ ) o} A B o] E

s Yavs
/
Eo,c. A §
H EtOH (40 mL) 9] 4-((3r,5s)-rel-3,4 5-E & oe s s eba-1-2 )wlAl-1,2-1]

ol (2.25g, 9.4 mmol)e] B o8 3-EA-3-0|H| - ZH QUO]E o=z EF2Eo]l= (2.93 g, 15
mol)E H7Fslth. AAdE EFES 2AZF s 30C=E 7HEsiglith. &ule] AIAS, ©]E DCM/MeOH (100
ml/10 mL)E XA A, E3} 4 NalC0; (30 nL) 2 G737, Eg8tget. 435S DOM (60 mLx2) & F

s, %= ZA 7132, ZHA AZatE T (8 100% EtOAc, ©]= MeOH/DCM 0-20%) % A A

)

Y
o
o]-r K

=11
==

e
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[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

S=S0ol 10-2614872

sto] Ao odAAM nFE (2.32 g, 73%)EA TA IHFES A9t HONR (400 MHz, CDCl;) & 10.13 (br

s, 1H, NH), 7.53-6.88 (m, 3H), 4.25 (q, J=7.2 Hz, 2H), 4.03 (s, 2H), 3.43 (d, J=11.2 Hz, 2H), 2.61 (t,
J=11.2 Hz, 2H), 2.50-2.41 (m, 2H), 2.35 (s, 3H), 1.32 (t, J=7.2 Hz, 3H), 1.19 (d, J=6.0 Hz, 6H); MS

ESI [M+H]" 331.3, Z144A] [CoghoN,OnHH] 331.2.

7-3lo] EF A -4-(4-H F A M A )-6-(6-((3r.5s)-rel-3.4. 5-E [ 3 o] e} 3] -1-)-1H- = [d ] o] #] T} £ -2-

) Ele=[3.2-b] I 2] I -5(4H) -

OH N/QN —
| —
S AN N
B H
N"S0
PMB THF (20 mL) %9 1-(4-W|EAM2)-1H-Elo] = [3,2-d][1,3] &A A -2, 4-1] &
(1 16g, 4 mmol) ¥ o€ 2-(6-((3r, 55)—re1—3,4,5—EauﬂE‘ﬁ%ﬂ]a‘rﬂﬂ—%)—m—@i[d]o]u]r:}%—z—%)ovﬂﬂlol
E (990 mg, 3 mmol)e] &L LDA (THF/hex %= 1.0 M, 10 mL, 10 mmol)E& A20 A #H7}3tdt. A7} o] %,
Zo} 4

AgE EFES AT 5 0ColA W3l ar, DONO.R2 &AM A 7)ar, X3} #*é NH,CI= 7N AI 5L, DOMe.

. 289 FEES 554 W, ZA] FRrE 23 (8] 20-100% EtOAc/hex, ©]F MeOH(0.5%
NHs)/DCM 0-20%) = AAlste] zlste W vzt A= EFES A4 F(1.10 g)o = AT, Ed=S
THF (15 mL)ol A-&aHA1% L, LDA (THF/hex % 1.0 M, 6 mL, 6 mmol)Z A-2oX HAsFrt, 34 =D HA=
T 709 BAsGT. BA RS oA THE (630 mg, 40%)=A AT MS ESI [MHIT 530.3, 7l

ME

al

AFA] [CoollaN-05S+H] " 530.2.

4-(4-HEAN )52 4 -6-(1-((EFZFo ey d)-(5 /T 6)-((3r,5s)-rel-3,4,5-Eg| HE -5
g X -1-9D)-1-wlZ [d] o] v th£-2-9)—4 5-T3}lo| = 2 Elo = [3 2-b] ¥ g H-7-d Eg|ZTFEo 2vet AT olE

ToTe W Ve
OTf N - TfO N -
ﬁsj\ﬁ ; T

\

o ™ N“So

PMB PMB dut Wy Bell ke, DCM (156 mL) &9 7-3le] =5 A)-
4-(4-m EA WA )-6-(6-((3r,5s5)-rel-3,4,5-E W& - #H 2} -1-L ) -1H-H = [d] o] v T} Z-2-L ) E] ol .= [ 3, 2~
bl d-5(4H)-= (106 mg, 0.2 mmol)e] &N Il (0.32 mL, 4 mmol), I B Tf,0 (0.27 mL, 1.2
mol)E 0TCoA H7Fetth. AdE EFES 1M7L 59 0TCAA] wRkelar, DCM (10 mL) = S|AA|7]aL, 3E3
/3 NallCO; (15 mL)= ZNAAIAIL, DCM (20 mlx2)2 FE3taL, TFHAA 244 A=A = 34 3= (2719
Aol AA ) F BFE)S A, o2 T wAdA APHOR ARLSATE. NS ESI [MHI] 794.1, A4

A [C!€1H29F6N50783+H]+ 794 .11

2-oln--4-o| EAJE] @ #-3-Ft R U ES o] 1A
N e
)

S

MeC(OMe)s (2.26 mL, 12.3 mmol) % CHy(CN), (0.78 mL, 12.3 mmol)2] &
ZAA 7171 el 3AZE &<k 65Tl A ngkstgltt. THE (10 mL) 2 3 (395 mg)< #H7hsh

al,
i, 12.3 mol)el A7hE FESQT. AR Wg EHBL 158 B 60TAA wurshsi, 29} shol 554

H
At ZAFEL EtOAc 2 HO AlololA Ealslar, EtOAcE FE3FaL, Na,S0, AellA AzA7)3, FEAA

Az
A, ARES Do Busleln, olstete] 24 THE (1.23 g, 60%) =M ¥A FFES AT H MR
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[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

SS90l 10-2614872

(400 MHz, CDOD) & 5.27 (s, 1H), 3.99 (q, J=7.0 Hz, 2H), 1.38 (t, J=7.0 Hz, 3H): MS ESI [M + H]'
169.0, AAEA [CHNOSHI 169.0.

tert=4-9 4-(5-opn|=—4-AJo}roB] @ M -3-91) 9] H| e} X -1-FH5 A o] E

Boc.
N

K/N CN
S MeC(OMe)s (1.3 mL, 10 mmol) B CHy(CN), (0.66 g, 10 mmol)®] &3ES 17A]7F F<F 80

ColA Hg vle]doll A 7tEsth. HHeES Aoz WAHL, tert-F4 ¥ x1-1
g, 15.0 mol)E FH7Fslgivh. wwkshAA o] 749 & 65°C°ﬂH 5A1ZF FeF A &edit. §kg &
A FEAZT. S (0.34 g) 2 F<= THF (10 mb) & H7bstch. @S 40ColA nntsl

Et:N (1.3 mL, 9.3 mmol)& 15%0] ZA AH7lelgivt. oY v~ 255 60CE F7HA7]aL, wghs 11A13F 52t
A&, REEES olF Y st FAAL, EHA ARvEIHT (Si0,, FAHE
A tert-%-4 4-(5-obH| m—4-Alo} B @ H-3-2) I H| ep X -1-7HR A H ol EE B e A uFE (0.71
g, 23 W& 5. H NIR (400 Miz, DMSO-dy) & 7.12 (s, 2H), 5.46 (s, 1), 3.45-3.37 (m, 4H),

ol

2.90-2.81 (m, 4H), 1.40 (s, 9H). NS ESI [M+H]™ 309.3, AIZFA [CobaoNi0,S + H]™ 309.1.

tert—8 _4-(4-o}n]=-5-(6-(4-m & ] A 2} ¥ -1-9)-1H-#l 2 [d] o] W] T} £ -2-9)-6-% A -6, 7-T] 8} o] = Z E] o ' —
[2,3-b]¥] 2] ¥1-3-9) ¥ ¥ g} A -1-F} = Al gl o] E

Boc

<\\> ¢ e
N° NH N _/
STSNTo . ~

H LiHMDS (THF % 1.0 M, 2.8 mL, 2.8 mmol)& A&o|A of= 3slox 4= THF

(10 mL) =9 o€ 2-(6-(4-w g o 7 etxl-1-)-1H-AZ [d] o] 1|t} E-2-L ) o} A H o] E (0.170 g, 0.56 mmol) =

tert—4-4 4-(5-0pn| m-4-Al o} =Bl @ 3 -3-) ¥} #H| H X -1-7h5 A o] E (0.175 g, 0.56 mmol) 2] wRbe FERelo]

A7Fstt. RESES St 68 B9 AoA wRkslglar, o] 9. Hjs FolA 40THA 1A1ZE B3k 7HE s

Att, MBS Heom WAAY| I, X3 £ NICIE AAA 7|5, 7+ slol] vF38ta, ZejA] A2nE 1T

) )

3 (MeOH/DCM 0-20 %) & AASto] ¥He 74 TEE (83 mg, 26%)2A ¥A 2L AAT. ' NR (400
MHz, CD,OD) & 7.45 (d, J=8.8 Hz, 1H), 7.10 (d, J=2.3 Hz, 1H), 7.03 (dd, J=8.8, 2.3 Hz, 1H), 6.18 (s,
1H), 3.62-3.50 (m, 4H), 3.24-3.18 (m, 4H), 3.05-2.98 (m, 4H), 2.75-2.67 (m, 4H), 2.41 (s, 3H), 1.49
(s, OH); MS ESI [MHI]' 565.3, Z1AFA [CostlagNsOsS +H]™ 565.4.

g 2-(6-(4-md I etz -1-7k R ) -1H-H = [d] o] "] HpF5-2- ) oA E o] E
A. (3, 4-0HEZ Y )(4-r g7 m]e}3l-1-¢ ) v el

24 DOM (20 mL)elA] 3,4-TIUEZWIZAF (1.23 g, 5.8 mmol)<] e Ao A

4 d3E (1.0 L, 11 7 mmol) Loty B4 DF (2 e ) S AUbeith. W ES BHA aRkelglal, o+
LA FHAZAT. T THF (40 mL)oll 0Cell A of2: 3lof] &aAZ . 1-WE oAtz (1.3 nl,
11.7 mmol)& #7}3} ﬂDP @*394 WAy el s A 21" A waksith) . HE ol%, Wzhs Wzt i
5 Ao A 3AZE Fet wwket o], H0E #H7bskadvh. THF

mlo
_1

Gtk (CHCly; CHCly 3 2 % MeOH, 2x). Z2d F7]12S Na,S0,

oA AxAZIaL, 3 st FEAA W2 LA;MAM u¥E (1.77 g, AF)EA G 4-HUERAL)U-HE
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[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

SSS0l 10-2614872

A 7-1-2) e =S FEET. H MR (400 MHz, DMSO-ds) & 8.29 (d, J=8.3 Hz, 1H), 8.27 (d, J=1.5
Hz, 1H), 7.97 (dd, J=8.3, 1.8 Hz, 1H), 3.59-3.68 (m, 2H), 3.24-2.53 ( m, 2H), 2.42-2.35 ( m, 2H),
2.21-2.32 ('m, 2H), 2.20 (s, 3H). MS ESI [M+H]" 295.2, 7122 [CoHNOs + H] 295.1.

B. (3,4-tjoln] =5 )(4-r] g 7w} 3l -1-¢] ) v €l

HoN ’/\N/
I A

o THF (25 mL) @ EtOH (50 mL) %9 (3,4-tyEH)U-vgd]ge}d-1-o) v gL
(0.53 g, 1.8 mmol)9] &NE N2 E7]A1FH k. PA/C (191 mg, 0.18 mmol)S H7}slar, w22 H, (1 atm) 3f
of Ao Wkl wEkelITE. RES EFES o|F AgolEE Fal ofIA|7a, 7S st wHAIA L, B

THE (0.44 g, AP EA (3,4-t)obu] s d) (4-w &7 72t -1-9) v Eb =S SSakgith. H NMR (400 Miz,
DUSO-ds) & 6.61-6.55 (m, 1H), 6.47-6.45 (m, 2H), 4.81 (br.s, 2H), 4.58 (br. s, 2H), 3.50-3.39 (m,

A1), 2.34-2.22 (m, 4H), 2.18 (s, 3H). MS ESI [M+H] 235.1, A2F=] [CpHeNO + H]' 235.1.

C. g 2-(6-(4-mE g Hla} R -1-7}H 9 )-1H-HIZ [d] o] o] T} =-2-2 ) o[ A Ef] o] E

N
4
Et0~\<_<H:©YO
o N

N
| R BROH (100 L) o] (3,4-tjobr] ) (4w " 9 A2l -1-2) e (0.44 g, 1.8
mmol ) % 3-o|EA|-3-o|n| =X 2 FAL Flo| =2 FEFo]= (1.07 g, 5.5 mmol)E o}= 3ol 65 Coﬂ/\i HA
HslHA] 71gdeigitt. s EFES olF 7Y st sFAAEY. ZFFES 10 (15 mL)dlA s8] 10% <
=
=y

A NaCOz2 T3AIF AL, CHLl, (2x) 2 FE3F30aL, (P92 AlF3aL, NaS0, AollA AZXAFH T, ZaAl
ZulEaHd (CHCl, 9 0-50 % MeOH)Z 9] A= 4 F (0.31 g, 52%) .24 %Al =S F5319
HONMR (400 MHz, CDOD) & 7.71-7.57 (m, 2H), 7.33 (d, J=8.2 Hz, 1H). 4.23 (q. J=7.2 Hz, 2H)., 3.91-3.40

(m, 4H), 2.62-2.38 (m, 4H), 2.34 (s, 3H), 1.28 (t, J=7.1 Hz, 3H); Signals due to CHy—ester are absent

in CDOD. MS ESI [M+H] 331.2, AXEA [(317H22N403+H]+ 331.2.

8 2-(6-(RE-4-F}Rd)-1H-HZ[d] o] T}E-2-2 ) o} A EH o] E
A. (3, 4-0UEZHY)(EFe]x) e

O.N o
ZND\”/N\)

© o DON (50 mL) o] 3,4-tlUEZMEA (1.30 g, 6.1 mmol)e] HErele] AL
(COC1), (1.0 mL, 11.7 mmol) Z Th& F<= DMF (2 W&)S AUl wHs& 2
2o EEALY. IFES TS5 OTHE (24 nl)ol ob=F sholl 0ColA &aiAHY. 2= (1.0 mL, 11.6
mmol)& H7}skolch (Al WA @etols 1hgA gy g awkekeloh). 7 o] %, Wzbe W7t waE
A7) ool 104 B A&t Ao A A7 Feb vk ES wRkek o]F, HO0E HIIEISTH. THRES
29t atoll AAGL, FAH AFES FESUT (CHLl,, 2x). 2FE 47 F2ES AxA7]1 (NaS0,), 7H¢H
gt FHAA He oAl 1¥E (1.8 g, AHORAN B A-THERAL)REZY)ieeS #5390t

8. 3

' NMR (400 MHz, DMSO-d;) & 8.28 - 8.31 (m, 2 H), 8.00 (dd, J=8.28, 1.76 Hz, 1 H), 3.39 - 3.80 (m, 8

ru{o
2
=
El
I-HZ
ol
At
f
M
i
oo
!

By

).
B. o8 2-(6-(RE&-4-7}2 Y )-1H-¥Z[d] o] n]t}Z-2-Y ) oA e o] E
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[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

SS50ol 10-2614872

oy DY

O THF (30 mL) 2 EtOH (60 mL) &9 (3,4-TYEZHI)(FZa]x)we2 (0.83 g 2.9
mmol)e] £MLS N,z &7|A AT, Pd/C (0.31 mg, 0.29 mmol)S H7}8ta, WHSES H, (1 atm) 3Fol] 2o A

WA mRkekgitt. ibg EeE S ofF Aol ES Fol ouhAl7]aL, FSE st wFA1A mEpA) FOomA (3,4-

tlobu Y (RZ e )W E e 531tk LOMS (ESD) m/z ARFA [CullNa0y + H]' 222.1; AZA] 2222,

T EtOH (100 mL) F9] 7] Ed % od 3-oFA|-3-o|u| =X 23 do]E Flo]=2FZeol= (1.2 g, 6.2
mmol)S of231 3ol 65CoA mtehAA WA 71dsdn). vk EFES o]F 7Y St wFAIAC. FAl
FzutE# (CHLl, 39 0-20 % MeOH)ol o8t AAZ G AW E (0.43 g, 47%) 024 %A FFES 4

=319tk H NMR (400 MHz, CDOD) & 7.52 - 7.76 (m, 2 H), 7.33 (dd, J=8.28, 1.51 Hz, 1 H), 4.22 (q,
J=7.19 Hz, 2 H), 4.00 - 4.05 (m, 2 H), 3.70 (br. s., 8 H), 1.28 (t, J=7.15 Hz, 3 H); CH,-ol~HEZ= ¢

AF= (DD Zofl ZAA ekgkeh: NS ESI [MHH] 318.2, AIAFR] [CpulyuN0sHH] 318.1.

rsL‘

ogl 2-(5-vE-6-(4-r &y etz -1-2)-1H-MZ[d] o] v t}E-2-A) o} e o] E
A. 4-v¥-5-(4-m ey B e} R -1- )-2-L EZold &l

N

k/ N sZzag-mg-o-yEzoldd (0.32 g, 1.7 mmol) 2 1-wgu#Hgd (1.5 ul,
13.5 mmol)S 308 E<F 80TColA, o]F 19 <k 105ColA E 2¢ =k 120CoA BEH FH FoA 7148t
15 ¥AAZIAL, H0% 347, ojdsditt. sE nges 0= AlAsta, g sl

2
Aui

T
olo
il
tio

o

AZAA FA THE (0.36 g, 84 W=A A FHEL FEHATH H NIR (400 Miz, DUSO-ds) 6 7.72 (s,
1H), 7.27 (s, 2 H), 6.44 (s, 1 H), 2.97-2.86 (m 4 H), 2.49-2.39 (n, 4 H), 2.22 (s, 3 H), 2.11 (s, 3
H). LOMS (ESI) m/z A1ZFA] [CollaN,0, + H]' 251.1; 21232] 235.3.

B. o 2-(5-v]E-6-(4-r] €3] F 2} x]-1-Y )-IH- W Z [d] o] n] T} Z-2- Y ) o} Af H] o] E

EtOH (50 mL), THF(25 mL) &< 4-wE-5-(4-wEaHebd-1-d)-2-HE=Zo}d

 (0.36 g, 1.4 mmol) ® Pd/C (10 %, 81 mg, 0.08 mmol)S No&= ©7|A]7]aL, o]F 59 F<F Hy (1 atm) 3}ol

ey, g E3ES AgolEE Fi A7, £ EtOH=E Algstgltt. AFAES 74 stoll 55

AlA B2 18E (0.35 g, AH)ZA 4-”1]%—5—(4—”1]%«4ﬁ]9rx -1-HwlAl-1,2-tolulS 53U, F5°
J

EtOH (70 mL) F¢ 7] 84 (0.35 g) % o€ 3—011%/\1—3—0111%&;45 ool E slol=zF2ele|= (0.81
g, 4.1 mol)E o}23 Bl A 65TCAA WAl wHtslHA ZFE3FATE. BES EFES olF et st sFAY]

a1, HO0 (20 mL) FellAl FH3E L, pH 9914 2 M 54 NaCOs= °ﬂ71§}/\1fﬂrﬂr FIES DOM (2x) 2 FZ3191;
7] FE2ES ARAIAT (NaS0y), T st s5A1A0. A A2vtE2 9] (CHLl, F< 0-30

of o3t FAl= T E (0.36g, 82002 A FFTEL SS9k, H MR (500 Mz, CDOD) § 7.35 (s,

1H), 7.25 (s, 1 H), 4.22 (g, J=7.09 Hz, 2 H), 2.95 - 3.03 (m, 4 H), 2.88-2.58 (m, 4 H), 2.43 (s, 3
H), 2.41 (s, 3 H), 1.28 (t, J=7.09 Hz, 3 H); CHyol2H|Zo] 7123 AZE (DOD Fol EAA] Ldt};

LCMS (ESI) m/z AZEA [CisHaaN,Ost ' 317.2; A &3] 317.3.
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[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

SSS0dl 10-2614872

el 2-(5-ZF 2 2-6-EZF -1l-HZx[d] o] 7 t}tZE-2-d) o} E o E

-~

A 4-ZFF0Z-5-EEFam-0-1]EZo]YY

5-F22-4-Z202-2-YEZodA (1.0 g, 5.24 mmol), =ZHA (1.37 nmL, 15.7
mmol) X DMSO (5 mL)Y ZIELS 2 Hl2 FoA 140TAA 3A7F B 7HEetgitt. o]F HO (50 mL)E 80

T2 nHkslHA 7tdste] AAES AAA AL, A2 dAEA 7|, &Y A7, 02 MAHsta, Az
A B0 DHE (1.25 g, 9% 2ZA ¥4 SFFES Ak, H MR (400 MHz, CBoOD) § 7.17 (d, J=14.0 Hz,

1H), 6.37 (d, J=8.0 Hz, 1H), 3.83 (t, J=4.4 Hz, 4H), 3.22 (t, J=4.8 Hz, 4H); MS ESI [M+H]+ 242.1, Ak

j] [Cl()H121:1\1,'50134']'1]+ 242 . 1 .

B. 4-FF 9o 2-5-EFa=uil-1,2-t]o}7]

HoN F
HZN: : :N/\

K/o 100 mL SHpet *a‘r*ﬂoﬂ Aoa otz E7] Flo] 4-ZFQE-5-5F3

g3 (0.123 g) ¥ MeOH (37 mL)E FHASIATE. vH5ES 60-65CE AA 3] 71Eslsla, 3 o
(0.86 mL)E WHgE <F 53 UollA H7lsiTh. W8S 2A17F Fot 65-70TCol A Rkl th. vk g8 o]
T, olE HA2og Y 7|a, AgelE =g T of2 sholl FulE A7, MeOH (5 mL * 2)= Az}

°o|E wl=g AHEAY. 23E AHRES FHALL, ZYA A2utE2 T (FHH]: MeOH/DCM  0-25%)°l <] 3]
3]

AAee] Be A IHE (0.615 g, 57%)=A FAl FFES AU, H NR (400 Mz, CBOD) § 6.51- 6.47

(m, 2H), 3.81 (t, J=4.8 Hz, 4H), 2.93 (t, J=4.8 Hz, 4H): MS ESI [M+H]' 212.0, AIZFZ| [CioHyFNO+H]"
212.1.
C. ofg 2-(5-E2 9 Z-6-HEa]w-H-HZ[d]o]n]t}ZE-2-¢ ) o} o] E

N [e]
U@ -
N
EtOH (30 mL) 9 4-ZFQ2-5-RZg|:ewlxl-1,2-toll  (0.615 g, 2.91

mnol) 8] &oel 23] FeFoR 77} 5o FHACR oE 3-oHA|-3-o|n|=Z R QY|o|E dlo] =R IR}l
= (1.14 g, 5.82 mol)E H7FskAth. o] F 2417t B2k 65TCoA &S wutedey, wg g5 o) F, 7t
stol WHEES SHAA G 2 ool Ho| FAMG. AHE el B0 (25 mL)S H7FsklaL, 2 M
A Nag(0sS AFE3le] JH ~ 1002 24390, A" E3ES DOM (30 nl * 2)2 &3] Z23H =28
FEAZI ZYA AZvE2YY () Hex/ EtOAc 0-40%, ©]% MeOH/DCM 0-20%)= “gA|ste] 22 11

(0.786 g, 88%)=A Al SFES AT H MR (400 MHz, CBOD) & 7.26 (d, J=12.4 Hz, 1H), 7.19 (

C,H;0

o

J=7.6 Hz, 1H),4.25 - 4.20 (m, 2H), 3.88 (t, J=4.4 Hz, 4H), 3.08 (t, J=4.8 Hz, 4H), 1.28 (t, J=7.2 Hz,
3H); MS ESI [M+H]+ 308.1.0, AL [CmHmFNgO;ﬁH]+ 308.1.

A 2-(6-(4-md-1,4-t]opAl F-1-¢)-1H-"l = [d] o] "] t}F-2- ) opA E| o] E

A.5-(4-P €1, 4-t] oA -1~ )-2-t] EZopd &
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[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

SSS0dl 10-2614872

HoN N
(U
S-ERE-2-UEZoldd (8.63 g, 50 mmol), 1-WE-1,4-tjo}A|3 (6.85 g, 60 mmol)

2 K,C0; (8.28 g, 60 mmol)e] EFHES 20A1%F & 90Tl 7FEatith. H0 (500 mL)& A A7 o] F, o
£ EtOAc (60 mL x 3)® FZslil, EFA7|aL, AxAA L A4 od (12.50 g)=A &4 5-(4-HE-
1, 4-tjolAlT-1-4)-2-HEZoIdAS AT, MRS AHE ¥ 5-FE22-2-YERoldd E3HE (2:D)S Y
ERHQTH. H ONMR (400 Mz, COD) & 7.72 (d, J=10.0 Hz, 1), 6.26 (dd, J=9.8, 2.6 Hz, 1), 6.02 (d,
J=2.4 Hz, 1H), 3.66-3.63 (m, 2H), 3.58 (t, J=6.4 Hz, 2H), 2.77-2.74 (m, 2H), 2.62-2.59 (m, 2H), 2.39
(s, 3H), 2.07-2.00 (m, 2H); MS ESI [M+H]" 251.3, Z1AFA] [ColiaN0p+H]  251.15.

B. 4-(4-m]gl-1, 4-r]o}Aw-1-) ) ¥l H]-1, 2-r] o} 7]
H,N. F
HZNj : :N/\N‘

K” MeOH (150 mL) 9] ZEZ 5-(4-wE-1,4-tolA|T-1-d)-2-HUEZoldd (12.50 g) % =}

Y-y (1.25 g)¢ Z3E] 65Tl 108 2Ax NH-HO (12.0 mL)E H7bskgich. H7F o3, AAe =3

TS5 302 &t 70TCoA ugkeglty, Ao w WZkA] | o5 ATto]EE Fal o 3A]7]ar, MeOH= A8kt
AYRES FHA7IL ARAA FL 22 0 (10.57 @) 22X 2EF 4-(4-WE-1,4-t]opAl#-1-d)Al-1,2-
ERREREE

4;}(\
Ezozc\/Nl A

'H NVR (400 MHz, CD\OD) & 6.63 (d, J=8.0 Hz, 1H), 6.53 (dd, J=8.4, 2.4 Hz, 1H), 6.26
(d, J=2.4 Hz, 1H), 3.60-3.40 (m, 4H), 2.75-2.71 (m, 2H), 2.62-2.58 (m, 2H), 2.37 (s, 3H), 2.04-1.97
(m, 2H).

C. o€ 2-(6-(4-rE-1,4-T] o} A T-1- )-1H-¥Z[d] o] n] T} ZF-2- L ) ol A E o] E

EtOH (200 mL) F< ZEZ 4-(4-HE-1,4-t]olA#-1-I)lx-1,2-t]o}v] (10.57 g) Z ol 3-o|HFA]-3-0]n]
=ZRI QYO E Stel=gI2etel= (19.50 g, 100 mmol)o] EFES 90TCAA 241 F<k 7Fdsglc. &l
o] AA o]F, o] HO0 (50 mL)E FAatar, 2 M 4 Na,C0; (40 mL)= 7]8kA17]3L, DM (60 mL x 3)&E F
239, 23E F2SES =2A7)3, ZHA Z2aEads (39 0-100% EtOAc/ &AL, o3 MeOH/DCM 0-
25%) % AAEe] ZE& ZAM odmA FA FE (7.31 g, 39AC AA 46%)S AU}, R (400 MHz,
C0D) & 8.38 (d, J=8.8 Hz, 1H), 6.82-6.77 (m, 2H), 4.22 (q, J =6.8 Hz, 2H), 3.66-3.61 (m, 2H), 3.54
(t, J=6.4 Hz, 2H), 2.85-2.80 (m, 2H), 2.68-2.64 (m, 2H), 2.41 (s, 3H), 2.12-2.05 (m, 2H), 1.29 (t, J

=7.0 Hz, 3H); MS ESI [M+H]" 317.3, AtA [(317H24N402+H]+ 317.20.

353 HAAH:
Al: 4-oln| &=-5-(6-(4-H & F #H g} 2 -1-Y)-1H-H X [d] o] v T} Z=-2-) Bl ol = [ 2. 3-b] T 2] -6 (7H) &

e
SO
74 |\ H
S
N e s THF (40 il) zo) oe

2-(6-(4-w & 9 # g} 2 -1-Y ) -1H-H = [d] o] n T} Z=-2-L ) o} A H| o] E (2.42 g, 8.05 mmol) % 2-o}m] =E] o 3-3-

FFRYUE" (1.0 g, 8.05 mmol)e] BNl of= 3lo] 40TlA 15+ 23 LDA (40 mL, THF 5 1 M/SAF,

40 mmo)E A7Fetitt. A E 4 §AE 40ToA 2A7F 5 wRkeF AL, o] % Aox 44 NHCL (50
(

m) 2 AAAAYG. EFES L0 (125 mL)E s|AAF 3, oE ofAHolE

2 x 200 mL)2 FZ330h. =349



[0256]

[0257]

SES06 10-2614872

7158 02 18] MAH3I AL, NaS0, oA ARA7|L, FFAA &= AFES A, = AHE
mL), I TR MeOH (25 mL)2 ¥slste] vhe 244 318 E (1.95 g, 64%) 2A A4 =S AUt
S 97] (1.95 g)& MeOH (50 mL)ell AeA A, Ao 1 M HCI-Et,0 (13 mL)S H7belgit). detae 2

oA 15% &b wwRbskglar, 1

ol

1

3lol FFHAZ]aL, MeOH (2 x 25 mL)E FH|Zgsle] de 24 udE
(2.28 g, 620)2A HCl & 4Ut. H MR (400 MHz, COD) & 7.69 (d, J=9.2 Hz, 1H), 7.52 (d, J=5.6

Hz, 1H), 7.36 (dd, J=8.8, 2.4 Hz, 1H), 7.30 (d, J=2.4 Hz, 1H), 7.19 (d, J=5.6 Hz, 1H), 3.97-3.93 (m,
2H), 3.70-3.67 (m, 2H), 3.39-3.35 (m, 2H), 3.34-3.18 (m, 2H), 3.01 (s, 3H); MS ESI [M + H]+381.2, Ak

2] [Cyoy NOS+ H]™ 381.1.

2 A] &)/ TUPAC 33 TZ T A% A
A2: 4-011] =231 & -5-(6-(4- AR 64 mg (38%);
ol &1 ) o 22112 - 4P e 31 51 &
Wz [d]o] ] thE-2- 266 2HC

E] o]l %=[2,3-b] 3] 2] ¥ -6(7H)- STON o

Q0

Ak (a3 Al HE 2-6-@-0 2O H 2R -1-)-1H-H1 &= [d]0| 0| CH&-2-
2 E mg, 0.36 mmol), 2- -4-0E Hl-3- Eg mg,
2)OLM|EIO| E (110 0.36 1), 2-Ot0| = 4-H 2 E| QH 3. F H L| E R (50 0.36
mmol), LDA (1.62 mL, THF & 1 M/2l 4t 1.62 mmol), 3= THF (5.0 mL)

"H NMR (400 MHz, CD;0D) & 7.72 (d, J=9.2 Hz, 1H), 7.41(dd, /=8.8 Hz, 2.4 Hz, 1H), 7.33
(d, J=2.0 Hz, 1H), 6.76 (d, J=0.8 Hz, 1H), 3.98-3.94 (m, 2H), 3.70-3.67 (m, 2H), 3.38-3.35
(m, 2H), 3.27-3.21 (m, 2H), 3.00 (s, 3H), 2.30 (s, 3H); MS calcd; MS ESI [M+H]" 395.3,
ARFA] [CroHaNgOS+H]" 395.1

A3: 4-011] 2-m] Bl5-(6-(4- [ N 18 mg (10%);
ol & ) ] 2} - 1-2)- 1 H- 1" 0 N yro 71
ol 2 [d] o] V] FFE-2- a2heL 1P
A)E] of] 1=[2,3-b] 7] 2] - STy o 2HCl
6(7H)--2
Aok (Al R AL OE 2-(6-(4-T B Ol M| 2t Rl-1-)- 1H-$#I 2= [d]0] O] CF&-2-
2HOFMIHIO|E (110 mg, 0.36 mmol), 2-0t0| =-5-H HE| QH 3.7t E LI EZ (50 mg, 0.36
mmol), LDA (1.80 mL, THF & 1 M/ 4} 1.80 mmol), 24 THF (5.0 mL)

"H NMR (400 MHz, CD;0D) & 7.68 (d, J=8.8 Hz, 1H), 7.38-7.31 (m, 2H), 7.18 (s, 1H), 3.96-
3.93 (m, 2H), 3.70-3.67 (m, 2H), 3.40-3.34 (m, 2H), 3.25-3.19 (m, 2H), 3.01 (s, 3H), 2.52 (s,
3H); MS caled; MS ESI [M+H]" 395.3, Al AF 2] [CooH2NcOS+H]+ 395.1
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Ad: 4-0}V] -5-(6- 53 ] - N o 0.51 g (51%);
IH- Hi;[ ]o] u] E}}— > NHz N _/ uho. 5} 71

|
O 1] O
6(7H)' S N0 el 971
H

Aok (kb Al): LiHMDS (THF & 1.0 M, 14.3 mL,14.3 mmol)< *<* THF (20 mL)
9| 2-0bu ] @ #M3-FFRUED (0340 g, 2.73 mmol), °lE 2-(6-%% 7 x-1H-
Wl Z[d]o] vl oFE-2-Y)oFA El o] E (0.829 g, 2.86 mmol)2] 1 HFE g-oMo] o} =3 3l

%=
2o Al 20 W0l ZA HUFsloleh wkhgE S 40 °C Ol 1 AIZF Bt 7Fdstar, Ol
*‘—%QE WA 715, 328k 4 NH,CL & QA7) a1, 79t aloll A lL?*]/]
ZeA ARvEE2HY (MeOH-CHCL 07 %)= AAS Ak e WEs o
HPLC & AAAse] TFA & (&2 32 138)2 $=535IFUCH. 'H NMR (400 MHz,
DMSO-dg) & 12.18 (s, 1H), 7.59 (d, J=5.7 Hz, 1H), 7.56 (br s, 1H), 7.36-7.24 (br.s, 1H), 7.20
(d, J=5.7 Hz, 1H), 7.17-7.08 (m, 1H), 3.86-3.79 (m, 4H), 3.30-3.18 (m, 4H); 3 7}
W FAAE 2 AR w9 WS 9] A 13.47-12.46 (brs, 1H) 2 9.30-7.67 (brs,
2H)ol 712138 A 5= 9lth, MS ESI [M+H]" 368.2, Al 4FX] [CysH;7NsO,S+H]" 368.1.
AS5: 4-0}7] 3.1 55 A]-5-(6- 55 mg (11%);

/_\
(4-712 3 o) 2} 2 -1-9 )- 1 H- \&LQ 24 19

Wl Z[d] o] V] vk -2- TFA
2yE]of] 2=[2,3-b] 3] 2] §- SN0
6(7H)-& H

AOF (ARt W Al ollE 2-(6-(4-ME 3 2Rl 1-)- TH- 1l 2 [d] o] v o -2
eholA El o] E (302 mg, 1 mmol), 2-0}7] 5=-4-| Z A E] @ A-3-7F R U ED (154 mg, |
mmol), LDA (THF/hex & 1.0 M, 5 mL, 5 mmol), THF (10 mL). '"H NMR (400 MHz,
CD;0D) § 71.70 (d, J=8.8 Hz, 1H), 7.39 (dd, J=9.2, 2.4 Hz, 1H), 7.31 (d, J=1.6 Hz, 1H), 6.09
(s, 1H), 3.98-3.88 (m, 2H), 3.85 (s, 3H), 3.72-3.64 (m, 2H), 3.38-3.28 (m, 2H), 3.25-3.14 (m,
2H), 2.87 (s, 3H); MS ESI [M+H]" 411.3, A 2FA] [Cr0H2N6O,S+H]" 411.2.

A6: 4-0H7) 12-3-0 FAL-5-(6- |\

(4-vd 9] A 2}-41-1-Y)-1H- o Q\—/N o 7
il 2 [d]o] v| o} E-2- MH 318 &
) E ol 12[2,3-b] ¥ 2] W STTNTo 2HCI &
6(7H)-<
ALk (D RE M Al 2-0}0] heed-of ZATE] @ H-3-7FR U EZ (111 mg, 0.66 mmol), o &
2-(6-(4- 2 3] #H g} 1 -1-2)-1H-2 2 [d] o] V] T} &-2-) oL A Bl o] E (200 mg, 0.66 mmol),
LiHMDS (THF % 1 M, 2.65 mL, 2.65 mmol). '"H NMR (400 MHz, CD;0D) & 7.72 (d, J=8.7
Hz, 1H), 7.42 (d, J=8.4 Hz, 1H), 7.32 (s, 1 H), 6.08 (s, 1H), 4.08 (q, J=6.8 Hz, 2H), 3.96 (d,
J=11.5 Hz, 2H), 3.68 (d, J=11.8 Hz, 2H), 3.41-3.26 (m, 2H), 3.27-3.16 (m, 2H), 3.01 (s, 3H),
1.42 (t, J=6.8 Hz, 3H); MS ESI [M+H]" 425.3, A Ak 4] [C2H24NgO-S+H]" 425.2.

[0258]
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AT7: 5-(6-(4-7 &2 3 H] 271 - 1- 35 mg (43%);

). 1H-1 2 [d] o] 7] T} -2 O\NH O A 1

%});1-:(13] E@}3lo] = 2 21- SN TFA
)0} ] 1y E] o 22, 3- ° ﬂ o

b1 2] d-6(7H)--2

A 1 ATk (Auk I ) 7-@-ml S A R )-5-(5 /R 6-(4-H B -] H 2712 )-1-
(B EF o2 ehA ¥ J) 1H-"l 2 [d] o] v v} £-2-Y)-6-2 % -6,7-

Halol = 2 E] o =[2,3-b]F 2] d-4-¢ EYZ 0 2| e o] E (0.11 g, 0.14 mmol),
g E g}slo] = 2-2H-3 #-4-0}71 (0.035 g, 0.35 mmol), DCM (15 mL)2| Z8H=E. MS ESI
[M+H]" 717.2, AIXFA] [C33H3sFsNgOsS,+H] " 717.21.

] 2: Al (Ut W D) 7-A-H B A W A)-5-(5 2/E = 6-(4-v 2 ] | 2R 1-2)-1-
(EgEF oz ehd 2 d)-1H-A = [d]o] 7] v}E-2-Y)-4-((H E 2} 3l o] = 2 -2H-9 2-4-
Ayolu] )E] of] 1= [2,3-b] 3] 2] "d-6(7H)-% (0.10 g, 0.14 mmol), TFA (7 mL), 2 %% HCL (1
mL)2| ETE. '"H NMR (400 MHz, CD;0D) & 7.65 (d, J=9.0 Hz, 1H), 7.58 (d, J=5.8 Hz,
1H), 7.29 (s, 2H), 7.19 (d, J=6.0 Hz, 1H), 4.02-3.83 (m, 4H), 3.74-3.60 (m, 2H), 3.58-3.46 (m,
1H), 3.43-3.33 (m, 2H), 3.29-3.09 (m, 4H), 3.01 (s, 3H), 2.03-1.90 (m, 2H), 1.85-1.69 (m,
2H); MS ESI [M+H]" 465.3, 71 2EA] [CoqHasNsO,S+H]" 465.2.

A8: 4-(((1r,3r)-3- HO,,, 18 mg (16%);
sfo] = = A Apo] 2 2 3 E)oh NHngjkw_\f ) 39 %
1] 42)-5-(6-(4- 71 ) ) o] @} 2 - / ~ 2HCI
1-2)-1H-# Z[d] ] v] T} Z-2- (/ﬁ N
olyE] o 1= [2,3-b] ¥ &] ¢ STONTTo
6(TH)-&- H

A 1 ATk Dk S O): 7-(4- uﬂi%] Wl 255 2/ 6-(4-m 2 - H 2h - 1-2)-1-
(EdEF o2 ehAd ) 1H- M 2 [d]o] 7]t} -2-Y)-6-2 2-6,7-

U alo] = 2 El ol 1[2,3-b] 9] 2] H-4-< PE] =T R EA Y o] E (0.17 g, 0.22 mmol),
(1r,3r)-3-0} 0] Ao S 2 4L ek2 HCL 94 (0.068 g, 0.55 mmol), DCM (10 mL)2| =T &,
MS ESI [M+H]" 703.2, A AFR] [C3,H33F3NgOsS,+H]™ 703.19.

A 20 Aok (UWE I D) 4-(((1n3n)-3-3Fo] = Al ALo] E R Ao} ] 1) T-(4-
“ﬂi"] )55 BYEE 6-(4- “ﬂail?ﬂi}ﬂ-l- M)-1-(Eg EF 2 e)d X d)-1H-

Z[d]-o] ¥ vhE-2-2)E] ol 1[2,3-b] 3] 2] D -6(7H)-< (0.16 g, 0.22 mmol), TFA (7 mL),
%‘ %2 HCl (1 mL)2l 28HE. '"H NMR (400 MHz, CD;0D) 8 7.69 (d, J=9.3 Hz, 1H), 7.61
(d, J=6.0 Hz, 1H), 7.37 (dd, J=9.0, 2.5 Hz, 1H), 7.34-7.29 (m, 1H), 7.20 (d, J=6.0 Hz, 1H),
4.45-4.33 (m, 1H), 4.03-3.90 (m, 3H), 3.76-3.61 (m, 2H), 3.42-3.36 (m, 2H), 3.30-3.18 (m,
2H), 3.01 (s, 3H), 2.54-2.42 (m, 2H), 2.14-2.03 (m, 2 H); MS ESI [M+H]" 451.3, A4t
[Ca3HyeNgO,SHH] 4512,
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A9: 4-((IR* 3R¥)-3- | 15 mg (11%);
Sl msn ol kg | P, N@NCN— 24 092,
U] 22)-5-(6-(4-o 9 31 2 - N 2 HCI
d)-1H-#l 2= [d] o] 7] T}-&-2-
)El ofl x=[2,3-b] 9 ] -
6(7TH)-<

X

S 0

Al 1 ATF (2 B O): 7-@-HIE AL E)-5-(5 R/EE 6-(4- = - A 2h Rl -1-)-1-
(B EFe=zve)yd X d)-1H-A & [d]o] v] th&-2-¢ )6-—,_1_-67-

U sto] =2 El o 12[2,3-b]3] 2] H4-Y EFEF 2o ebd | o]E (0.17 g, 0.22 mmol),
(IR* 3R*)-3-o}H] = Alo] S 2 HEHE HCI & (0.076 g 0.55 mmol), DCM (10 mL)2|

S3tE. MS ESI[M+H]" 717.2, AIAFA] [C33H;sF3N60sS+H] 717.21.

II

oA 2 A] °f (¢d%F Y D): 4-(((1R*,3R*)-3-%} IciAW |2 2 E)o}v] ix)-7-(4-
| S A M A)-5-(5 H/EE 6-@-HEdHA e 1-)-1(Ee EF 22 e)Ad L d)-1H-
A Z[d]-©] ]E]r+-2- YE] ol 12[2,3-b] ] 2] T -6(7H)--2 ﬁ (0.16 g, 0.22 mmol), TFA (7 mL),
2 52 HCI (1 mL)2| Z8H=. 'H NMR (400 MHz, CD;0D) & 7.68 (d, J=8.8 Hz, 1H), 7.67
(d, J=6.0 Hz, 1H), 7.39 (dd, J=8.8, 2.3 Hz, 1H), 7.32 (d, J=2.0 Hz, 1H), 7.20 (d, J=5.8 Hz,
1H), 4.32-4.24 (m, 1H), 4.01-3.91 (m, 2H), 3.86-3.75 (m, 1H), 3.73-3.64 (m, 2H), 3.41-3.36
(m, 2H), 3.30-3.19 (m, 2H), 3.01 (s, 3H), 2.06-1.94 (m, 2H), 1.91-1.84 (m, 2H), 1.74-1.62 (m,

E,

)

1H), 1.47-1.40 (m, 1H); MS ESI [M+H]" 465.2, Al 2F2] [CoyHogNgO,S+H]' 465.2.

A10: (R)-5-(6-(4- 87 mg (53%);
w2 5] 2} -1-)- 1 H- OaNH N e | #aane
ol 2 [d]o] V] T} E-2-2)-4- | — TFA
((F| E2}8}o] =2 53 (/ff N

Ayo}n) 1)E] of) :=[2,3- ST>N"So

b]¥] 2] ‘?4_-6(7H)-% H

A 1 AR (Lt B Q) 7-(@-H E A E)-5-(5 B/ 6-(4-0 E-T] H 2h - 1-)-1-
(EEE20 2 e)4d 2 d) 1H- 1 2[d]o]v] L}+ 2-9)-6-2 4-6,7-

t]3to] =2 El o =[2,3-b] 9] 2] H4-d ETZF 2 2o ebd o] E (0.23 g, 0.30 mmol),
(R)-El Eg}alol = & FEek3-0l01 (0.11 g, 0.90 mmol), DCM (12 mL)2| Z8H=E. MS ESI
[MJFHT 703.2, 7:“ A]'i] szHanI\IGo5SerH]Jr 703.19.

A 2: A1k (2t 3P D) (R)-7-(4-H S A 8l 2)-5-(5 W/EE 6-(@-m " 3] H gl -1-2)-
1-((531%3—294]%)“4%) IH-9 2 [d] o] 7] v} &-2-¢ )4((Eﬂ 2gfeto] = B - ah-3-
ol )E] ol '=[2,3-b]H 2] H-6(7H)-< (0.21 g, 0.30 mmol), TFA (7 mL), & &= HCI (1
mL)2| E8HE. 'H NMR (400 MHz, CD;0D) & 7.61 (d, J=8.8 Hz, 1H), 7.59 (d, J=6.0 Hz,
1H), 7.28-7.22 (m, 2H), 7.17 (d, J=5.8 Hz, 1H), 4.30-4.22 (m, 1H), 4.05-3.97 (m, 1H), 3.92-
3.75 (n, 5H), 3.65 (br.s., 2H), 3.38-3.26 (m, 2H), 3.24-3.08 (m, 2H), 3.00 (s, 3H), 2.28-2.16
(m, 1H), 2.14-2.05 (m, 1H); MS ESI [M+H] 451.2, Al AF] [Cp3Hy6N0,S+H]" 451.2.
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61 mg (36%);

Al1: (S)-5-(6-(4- ,
o2 5] o 2} -1-2)- 1 H- OC\W«NH N/QN/—\N— 2 19 g,
il 2 [d]0] 7] thE-2-9)-4- / — TFA

(A Eg ol =2 Fgh3- ahe

dyobr] el o (2,3 STON"S0

b]¥] 2] ©-6(7H)--2 H

A 1 Ak (Dt B ) 7-(4- wﬂEAI 2)-5-(5 F/EE 6-@-m g I H ghd-1-Y)-1-
(Ez=+F ﬁivﬂ‘ﬁ) T 9)-1H-AZ[d]o] V] T} &-2-9)-6- 22-6,7-T] &} o] = 2.

E] o]l 12[2,3-b] 3] 2 | -4-2 Eiﬂ%—‘%givﬂ EBHZo]E (023 g 030 mmol), (S)-
HEgslo]l =2 Fek3-0b9 (0.11 g 0.90 mmol), DCM (12 mL)2| ZFHE. MS ESI
[M+H]" 703.2, Al*FA] [C3,H33F3NgOsS,+H] 703.19.

S 2: Ak (Dt B D): (S)-7-(4-F S AL E)-5-(5 B/ EE 6-(4-7 E ] H 2 -1-2)-
I((Ed=Fezrehd £ d)- 1H-Hl 2 [d]o] 7| th&-2-2)-4-((H ET} st o| = = -3-
Adyo}r] +)EI of| '2[2,3-b]3] 2] Y-6(7H)-- (0.21 g, 0.30 mmol), TFA (7 mL), ¥ &% HCI (1
mL)2| E3HE. 'H NMR (400 MHz, CD;0D) & 7.63 (d, J= 8.8 Hz, 1H), 7.61 (d,J=5.8 Hz,
1H), 7.29-7.23 (m, 2H), 7.19 (d, J = 5.8 Hz, 1H), 4.33-4.22 (m, 1H), 4.06-3.97 (m, 1H), 3.95-
3.76 (m, 5H), 3.66 (brs., 2H), 3.41-3.32 (m, 2H), 3.24-3.08 (m, 2H), 3.01 (s, 3H), 2.29-2.16
(m, 1H), 2.14-2.02 (m, 1H); MS ESI [M+H] 451.2, A1 2FA] [Ca3HaNO,S+H] 451.18.

A12: 4-(((15,35)-3- 101 mg (60%);
6}015%(4 A}gI%i%ﬂ—%)O} \D\ @ [ \— A .gﬂ(ﬁé =%
Hl i)-s-(é-(4-vﬂ g 3] o 2H - TFA
A)-1H-8 Z[d]°] vt} Z-2-
)EMI 23b‘l]FJE S N 0"
6(TH)-& H

A 1 AL SF (D B O): 7-@-H S A E)-5-(5 BT 6-(4-1 E 3] H 2F - 1-)-1-
(ERZFo 2 g)d 2 d)-1H-Hl Z[d]o] V] t}&-2-9)-6-F 22-6,7-T] 3 0] = 2.

Elo) x:[2,3-b] ¥ 2] H4-d EYZF e @oetd ¥y ]E (0.23 g, 0.30 mmol), (1s,3s)-3-
ofu] mAlo] SR EES HCI ¥ (0.11 g, 0.90 mmol), DMF (8 mL)2| =¢H=. MS ESI
[M+H]" 703.1, Al*FA] [C3H33F3NgOsS,+H]"™ 703.19.

gl 20 Al (dRE WR D) 4-((1s35)-3-3F0] R A ALO] F 2 R E)o}u] 1) 7-(4-
HEATHA)-5-(5 H/EE 6-@-PlE o H eb-1-d)-1- (B EF L 2 rE)d £ H)-1H-
Hl 2 [d]-o] ] o}E-2-2)E] ol 12[2,3-b] 3] B8] ©-6(7H)-+= (0.21 g, 0.30 mmol), TFA (7 mL),
2 %3 HCI (1 mL)Q E28HE. 'H NMR (400 MHz, CD;0D) & 7.62 (d, J = 9.5 Hz, 1H),
7.57(d, J=6.0 Hz, 1H), 7.30-7.21 (m, 2H), 7.16 (d, J = 6.0 Hz, 1H), 3.97-3.79 (m, 3H), 3.73-
3.50 (m, 3H), 3.40-3.26 (m, 2H), 3.17 (m, 2H), 3.00 (s, 3H), 2.69-2.56 (m, 2H), 2.16-2.00 (m,
2H); MS ESI [M+H]" 451.2, Al 2FA] [Cp3HyeNs02S+H] 451.2.
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A13: 4-(((IR* 3S%)-3- 96 mg (57%);
Ho s ge el | P, e | gatae
h) 5-(6-(4-H1 2 7] | g} %1 N TFA
)- 1o ()] ] -2 QI%I%

)H o 5=[2,3-b]9] 2l - No
6(7TH)--&
A 1Al eF (LR W O): 7-@-Fl S A )5(5 H/EE 6-4-FlE 3w 2ha-1-%)-1-
((Faﬂeogﬂ%)@_j%) IH-H Z[d]o] ] t}&-2-2)-6-5 42-6,7-U] 3o =2~

El ol :[2,3-b]9 2l 9 -4-2 (0.23 g, 0.30 mmol), (1s* 3R¥*)-3-0}m] wAlo| Z 2 ElE HCI
o (0.12 g 0.90 mmol), DMF (8 mL)Q| =8HE. MS ESI [M+H]' 7172, A
[C33H3sF3NgOsS,+H]' 717.21.

oA 2 Aok (@a“%} W D) 4-(((1R*,38%)-3-3lo] = FA|Alo] ZF 2 A €l )o} 1] 1)-7-(4-
Uﬂi*l A-s5-(5 WEE -@-HE A1) 1(EEF ez E)d X d)-1H-
Wl Z[d]-o] P o} E-2-)E] ol = [2,3-b]¥] 2] F-6(7H)--2 (0.21 g, 0.30 mmol), TFA (7 mL),
2 %% HCI (1 mL)2| E8E. 'H NMR (400 MHz, CD;0D) & 7.62 (d, J = 9.0 Hz, 1H),
7.53(d, J=5.8 Hz, 1H), 7.28 (dd, J= 2.1, 8.9 Hz, 1H), 7.24 (d, J= 1.8 Hz, 1H), 7.19 (d, J =
5.8 Hz, 1H), 4.47-4.39 (m, 1H), 4.23-4.12 (m, 1H), 3.96-3.81 (m, 2H), 3.73-3.60 (m, 2H),
3.39-3.26 (m, 2H), 3.25-3.11 (m, 2H), 3.00 (s, 3H), 2.09-1.82 (m, 6H); MS ESI [M+H]" 465.2,
A XA [C14H2sNgO,S+H] ™ 465.2.

Al4: 4-(((3RAR)- 3- N 126 mg (58%);
Eiozaia (:f — odA NYE;
uﬂuzﬂ ]E}xl 1- O‘) 1H- X N

Hl z[d] o] P] ThE-2- S
)Elof] =[2,3-b]¥] ] ©1- H 0
6(7H)-2

DAl 1 Ao (It W O): 7-4-FI S AT E)-5-(5 R/ EE 6-(4-P -3 2 -1-9)-1-
(B EFLe2ve)d 2 d)- IH- Az [d]o] 7] o &- 2-@”) 6-524:-6,7-

t]&fo ]EEE o :=[2,3-b]9] ¥ H-4-2 EFZF ¢ 2of|ebd Z o] E (0.24 g, 0.31 mmol),
(BRAR)-tert-F & 4-0}0] :=3-FF 0 29| #H 2 H-1-7FH5 A ] E (0.20 g, 0.93 mmol),
DMF (5 mL)2| ET&. MS ESI [M-CF;0,8+2H]" 702.2, Al4FA] [C37HuFN,0,S+H]
702.3.

A 2. Aok (gwt 3 D) (3R,4R)-tert-%ﬂ—‘?%_ 3-EF QL B A-((7-(4-F B A ZH)-5-(5
2/EE 6-4-HEH A T-1-9)-1-(EF %%';’—_Q_E‘?ﬂ%)“i‘é)-lH-Hﬂi[d]-ol v Tk
2-9)-6-5 42-6,7-T] 3} o] = 2 E| o 12[2,3-b] 9] 2] H-4-Y)o} ] ko) 3] o] 2] -1

FHE A o] E (0.26 g, 0.31 mmol), TFA (7 mL), & %% HCI (1 mL)2| E2&E. 'H NMR
(400 MHz, CD;0D) & 7.57 (d, J = 8.8 Hz, 1H), 7.51 (d, J = 6.0 Hz, 1H), 7.23 (d, J=1.8 Hz,
1H), 7.19 (d, J=6.0 Hz, 1H), 7.15 (dd, J=1.8, 8.8 Hz, 1H), 5.13-4.87 (m, 2H), 4.33-4.21 (m,
1H), 3.94-3.50 (m, 6H), 3.44-3.34 (m, 2H), 3.28-3.07 (m, 3H), 3.00 (s, 3H), 2.49-2.37 (m,
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[0263]

1H), 2.19-2.05 (m, 1H); MS ESI [M+H]" 482.2, A1 AFA] [CaaHosFN,OS+HH] 482.2.

AlS: G 134 mg (59%);
EEEE TR X — B4 38
o1yo} 1] 1)-5-(6-(4- NH I\}’@f 2 TFA
P NN
|

)Ell

]]1 P ThE-2- N0
6(7H)%

[2,3-b]3 2 d H

A 1 ALF (DR W C): T-@-r IS AN )55 BYEE 6-(4-H = -9 B 1)1
(B EFozv ey T - 1H- A Z[d]o] 1| th£-2-2)-6-24-6,7-

slo ]T—EE] dx=[2,3-b| e H4-Y B & ESLEUﬂEV‘“L Nl E (0.24 g, 0.31 mmol),
tert-F-€ 4-0}7] -3 3-0] & F L. 29 H g d-1-7} B g o] E (0.22 g, 0.93 mmol), DMF (5
mL)2| ETHE. MS ESI [M-CF30,8+H]" 719.2, A 2FA] [C37Hy3FaN70,S]" 719.31.

o]'
Al
=

oA 2: Alek (A W DY tert- T8 3,3-T) &5 L B -4-((7- (4 v EA L E)-5-(5 /s
6-(4-mE I | 7 -1-)- (B EF o2l e A 2 d)-1H- -L[d] o] H] t}£-2-)-6-
£2-6,7-t] 8ko] =2 F ol 12[2,3-b] ] 2] W -4- o] ) ] F 2] - 1A A e o] £ (0.26
g, 0.31 mmol), TFA (7 mL), ¥ &3 HCI (1 mL)2| 2. '"H NMR (400 MHz, CD;0D) &
7.60-7.50 (m, 2H), 7.26-7.17 (m, 2H), 7.13 (dd, J=1.8, 9.0 Hz, 1H), 4.65-4.48 (m, 1H), 3.96-
3.45 (m, 8H), 3.29-3.04 (m, 4H), 2.98 (s, 3H), 2.59-2.41 (m, 1H), 2.40-2.22 (m, 1H); MS ESI
[M+H]" 500.2, 71 AFA] [CouHp7FoN;0S+H]T 500.2.

A16: (R)-4-((1-8}0] =5 A]3- OH 40 mg (29%),
ol & - gh2- )] )-5-(6- G 1=
(4-Pil e = of| 2l -1- ) - 1 H- N N— e 97

¥l Z[d] o] V] oF-2-
)E] o 2 [2.3-b] 7] 2] -
N

6(7TH)-2

WA 1 AE (i B3 C): 7-(4-T 5 1%1 A)-5-(5 W/EE 6-(@-rE S H b -1-2)-1-
(B EF L2 ) 1H-1 2[d] o] 7] b £-2-2)-6-5 22-6,7-

talol = 2ol [2,3-b] 3 g H-4-U  EYEFoRvEZUolE  (ZEE, 030
mmol), (R)-2-0}1] 5=-3-w| & 8k 1.2 (0.12 g, 1.2 mmol), DMF (7 mL). ESI [M+H]" 719.2,
AAFA] [Ca3HyrFsNOsS, + H]' 719.2

oAl 20 Ak (29 @ D) (R)-4-((1-30] =5 A]3-m E R ER2- ) o ] 1 )-7-(4-
uﬂimﬂ A)-5-(5 WEE 6-@-rE ) gd1-d)- - (EYEF o2 eE)d ) 1H-
Hll 2 [d]-0] V] v} -2-2)E] of] 1=[2,3-b] 3] 2] H-6(7H)- (2% 2, 0.30 mmol), TFA (5 mL),
HCI (1 mL). "H NMR (400 MHz, CD;0D) 8 7.65 (d, J=6.0 Hz, 1H), 7.47-7.42 (m, 1H), 7.19-
7.13 (m, 1H), 7.10 (d, J=5.7 Hz, 1H), 7.02-6.94 (m, 1H), 4.27-4.19 (m, 1H), 3.92-3.82 (m,
2H), 3.21 (br s, 4H), 2.69 (br s, 4H), 2.38 (s, 3H), 2.32-2.22 (m, 1H), 1.23 (d, J=7.0 Hz, 3H),
1.02 (d, J=7.0 Hz, 3H); ESI [M+H]" 467.3, A4 ] [Cp4H3oN40,S + H]" 467.2
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[0264]

A17: 4-((5-(6-(4- 07> N 40 mg
lﬂ1%iliﬂ1?}ﬁ-l-%l)-m- O\ T\ (27%),
4l 2 [d]0] P T} E-2-%0)-6- O “}@ AN A S I
jyé 7- S~ NN #2271
t]slo] = & E] o :-[2,3- S

b]7] ] €l-4- No°

cg__])o}u] ) A B d-1-
s e afo] =

A 1: ALk (Lt S Q): 7-(4-H B AT E)-5-(5 ”‘/E“: 6-(4-vil & ] # 2F31-1-2)-1-
(BRI ZEFoada)yd ). 1H-q1u djo] v th&-2-9)-6-222-6,7-

tsto]l =2 ol =[2,3-b] ¥ 2] H-4-d ER]EF Oiuﬂ%ﬁJLﬂ olE (2E4,0.30
mmol), 4-0}0] =3 # 2] ©l-1-7} B & e 8Fo] = (0.15 g, 1.2 mmol), DMF (7 mL). EST
[M+H]' 744.1, AAFA] [C34H3eF3N7OsS,; + H] 744.2

A 2: A2k (L uk R D): 4-((7-(@-H E A #L 2 )-5-(5 B/EE 6-(4-7 2 3] 2kl -1-)-
1((EYZEF e 2 E)d £ d)-1H-H 2 [d]°] 7| T} £-2-9)-6-2 22-6,7-

t]3le] =2 Ef ol x2[2,3-b] ¥ E] & 4- )O}ﬂl o) H g d-1-7kE g Eto] = (2= 4, 030
mmol), TFA (5 mL), HCI (1 mL). 'HNMR (400 MHz, CD;0D) 6 8.06 (s, 1H), 7.45 (s, 2H),
7.18-7.06 (m, 2H), 7.00-6.91 (m, 1H), 4.52-4.40 (m, 1H), 4.09-3.95 (m, 1H), 3.84-3.73 (m,
1H), 3.52-3.38 (m, 2H), 3.20 (br s, 4H), 2.66 (br s, 4H), 2.36 (s, 3H), 2.14 (br s, 2H), 1.91-
1.69 (m, 2H); ESI [M+H]" 492.2, A|AFA] [CasHaoN;0,S + H] 492.2

Al18: 4-((1-dE 9 A gl d4- | 15 mg (8%), 21
o)yo}u] 1)-5-(6-5. 2 2] k- 1Y E; F
1H-#l = [d]o] V] o}&-2- 971

el o) 1 [2,3-b] %] 2] -
6(7TH)-2

zZ
[ < >
Iz P4
/T
O =Z
Iz

Al 1ALk (kB ) 7-(4-H S A E)-5-(5 B 6- R E T -1
(BEglEF o 2-reEh)d ¥ d)-1H-4 % [d]°] ¥ E}i-z-“) 6-2 2-6,7-

tjsto] =2 E ol =[2,3-b] 9] 2| H-4-Y ER]EF 0 v ehd X o] E (253, 041
mmol), tert-F & 4-0}v] =3 H 2] d-1-7H 5 e ] ©]E (0.19 g, 1.6 mmol), DMF (7 mL). ESI
[M+H]" 717.1, AR [ CanngN(,O5sa+H]7 717.2

oA 2: AM( 1ab H5h Dy 7(4 o Z AWl A )-4-((1- uﬂ%ﬂiﬂﬂ -4-)o}r] 5)-5-(5
Y/EE 6-EEY - 1(ETEF 2 v E)d T )-1H-9 Z[d]°] 7| v} E-2-

) E] ol =[2,3-b] 3] a 1’d-6(7H)-£ (£E%2, 0.30 mmol), TFA (5 mL), HCI (1 mL). 'H NMR
(400 MHz, CD;0D) § 7.52-7.43 (m, 2H), 7.19-7.10 (m, 2H), 7.03-6.95 (m, 1H), 4.38-4.23
(m, 1H), 3.92-3.82 (m, 4H), 3.19-3.10 (m, 4H), 2.98-2.87 (m, 2H), 2.59-2.44 (m, 2H), 2.38
(s, 3H), 2.26-2.14 (m, 2H), 2.00-1.87 (m, 2H); ESI [M+H] 465.2, A|AFX] [CyqHagNeO,S +
H]' 465.2
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A19: 4- — 59 mg (36%);
(tel2 2 AR o}y w0)3- NH NQ\JN— G 0GB
o &-5-(6-(4- v & 3] o] 2 7 1- A 2HCI
) 1H- 2 d]0] ] 2. (L H

yE] o - [2,3-b] 7] & ¢ N ©
6(TH)-=-

SA-01: Ak (Dut B ) 7-(4-H S A1 2)-3- =H 545 “‘/ftb 6-(4-H & 9] | 237 -
1-d)-1-(Ee E2F 2 2 v g)d £ Y)-1H-#l Z[d] o] 7| T} &-2-9)-6-% 22-6,7-

U] glo] = 2 o 4-[2,3-b] | 2| Tl4-A B EF o 2retd L ﬂ 1—- (242 mg, 0.31
mmol), Aol Z £ & o}l (80 mg, 0.93 mmol), DMF (4 mL); MS Z| At X|; MS ESI [M+H]"
715.2, AZEA] [Ca4H37F3Ng04S,+H]" 715.2

L‘F7ﬂ 02: Aok (dut B D): 4-(Ato] EZAE o r] ) 7-(4-v| S A il A)-3-H 2 -5-(5
JEE 6-(A-H B H 2 1-)- 1 (B EF 2 EhAd T Y)-1H- M Z[d]o] 7] o} Z-2-
)E o] 52[2,3-b]¥] 2] Y1-6(7H)-& (245 mg), TFA (6 mL), &35 HCI (1 mL). 'H NMR (400

MHz, CD;0D) 8 7.72 (d, J=9.2 Hz, 1H), 7.44-7.41 (m, 1H), 7.32 (d, J/=1.6 Hz, 1H), 6.86 (s,

1H), 3.99-3.96 (m, 2H), 3.71-3.68 (m, 2H), 3.40-3.34 (m, 2H), 3.28-3.23 (m, 2H), 3.18-3.15

(m, 1H), 3.01 (s, 3H), 2.65 (s, 3H), 1.68-1.61 (m, 6H), 1.46-1.44 (m, 2H); MS ESI [M+H]"

463.2, A%t A] [CosH3oNsOS+H] ™ 463. 2

A20: 3-H| & -5-(6-(4- 60 mg (35%);
ol & v ] 2}51-1-9)-1H- NH N N— g ngE
Hl z[d]e] 7| ohE-2- A )-4- “ i ~ 2HCI
(Al Eg}steo] = 2-2H-7] g Z 1l N
4-2yohv] 1) E] o 2 [2,3- SN

DR -6(7H)-£

d)-3-v &-5-(5 2/ 6-(4-0 -1 37 o] 22
-2 ((E‘J i"ﬂ‘%)‘;ﬂ-‘gﬁ)- H-l 2 [d] 0] 9] T Z-2- 2)-6--% 22-6,7-
Hlstel =2 E °ﬂL [3 bl d4-2 EYE2owrebd TdolE (242 mg, 031

mmol), B E &}5}o] =2 -2H-3] g+-4-0} 71 (95 mg, 0.93 mmol), DMF (4 mL). MS caled; MS
ESI [M+H] 731.2, A1AHR] [CagHyrFsNeOsS,+H]' 731.2

THA-02 : AT (Lt 5 DY 7-4-m S A E)-3-m F 545 B/ 6-(4-H - w 2hAl-
1-D)-1-(E = F ¢ 2 re)yd T J)-1H-9 2 [d] ] 7] o} Z-2-2 )-4-((H] E g} 3l o] = 2 -2H-
v] g-4-2)o} ] 1)E] of] 12[2,3-b]3 2] §1-6(7H)-2 (250 mg), TFA (4 mL), %% HCI (1 mL).
'H NMR (400 MHz, CD;0D) & 7.75 (d, J=9.2 Hz, 1H), 7.44 (dd, J=9.2, 2.0 Hz, 1H), 7.35 (d,
J=2.0 Hz, 1H), 6.88 (s, 1H), 4.01-3.98 (m, 2H), 3.81-3.78 (m, 2H), 3.71-3.68 (m, 2H), 3.40-
3.35 (m, 2H), 3.31-3.23 (m, 2H), 3.01 (s, 3H), 2.86-2.80 (m, 2H), 2.68 (s, 3H), 2.62-2.56 (m,
IH), 1.83-1.80 (m, 2H), 1.65-1.55 (m, 2H); MS ESI [M+H]" 479.1, AAFA
[C2sH3oNO,S+H]" 479.2
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A21: 4-0}11] 5=-5-(6-(4- N 74 mg (82 %);
vl e o] o] 2} -1-)-1H- 13 F2A 51
iz [d]o] 7] th-2-9)-3- 2TFA

-
NH, N -
Al 1 ol N 20 /
(3 ) e -1-)E] o 1=[2,3- )~ NN

b] ¥ 2 1-6(7TH)- | H

STNTo
H

DCM (20 mL) B2 tert-FE  4-(4-0}] =-5-(6-(4-71E ¥ ] 2} %1-1-Y)-1H-
il 2 [d] 0] V] T} -2- 2 )-6-% 22-6,7-T] B} o] = 8- E] o] 1=[2,3-b] 9] 2] -3-2 ) ] | 2} 7 -1-
5 g0l E (77.8 mg, 0.13 mmol)E 204 TFA (2 mL)& A g3}l vhg&&
ek stoll F53k7] ol el 2.5 A7k Ft wwkakglar, w4 HPLC & A Alaklcth 'H
NMR (400 MHz, CD;0D) § 7.71 (d, J=9.0 Hz, 1H), 7.40 (dd, J=9.0, 2.3 Hz, 1H), 7.32 (d,
J=2.0 Hz, 1H), 6.40 (s, 1 H), 4.02-3.85 (m, 2H), 3.74-3.61 (br m, 2H), 3.46-3.38 (m, 4H), 3.37-
3.28 (m, 6H), 3.26-3.11 (m, 2H), 3.00 (s, 3H); MS ESI [M+H]" 465.4, 7|2+ [C23HsNsOS

+H]" 465.2.
A22: 6-(6-(4- N 16 mg (9%);
e ) ) b1 2)- 1H- | G 1
Az [d]o] v vhE-2-)- — TFA
7 21514 H NON N—
Qo &yohv] ey o | WN —
3,2-b]¥] 2 el-5(4H)-& 9 H

N~ ~O

H

A 1 ALeF (AN 3 C): 4-4-H S A )-6-(5 W/ EEE 6-(4-v 2 9] H] 2k -1-)-1-
(EYEFozmveh)A ) 1H- Wl 2 [d]o] V] t}E-2-2)-5-2 4-4,5-T] G} o] = =

Elof 1[3,2-b]9] B ©-7-4 EgEFoaved T vo]E (2E4, 0.3 mmol), ¥ H-4-
Aderolyl (0.09 mL, 0.89 mmol)2] E%H&E. MS ESI [M+H]" 7242, A4k
[C34H3,F3N70,8,+H]" 724.2.

SHA] 20 Aok (UnF 3 D) 4-(4-FIEAE)-6-(5 B/ 6-(4-v 2 ] - 1-)-1-
(EgEF ez E)A £ d)- 1H-1 2 [d] o] 7] thE-2-9)-7-((F] 2] -4-

A e)olv] )€ ol 1=[3,2-b] 3] 2] §1-5(4H)-2, TFA (4 mL), %3 HCI (1 mL). 'H NMR
(400 MHz, CD;0D) & 8.77 (d, J=6.8 Hz, 2H), 8.05 (d, J=6.8 Hz, 2H), 7.84 (d, J=5.6 Hz, 1H),
7.58 (d, J=8.8 Hz, 1H), 7.25 (d, J=2.0 Hz, 1H), 7.14 (dd, J=8.8, 2.0 Hz, 1H), 7.06 (d, J=5.6
Hz, 1H), 5.41 (s, 2H), 3.91-3.78 (m, 2H), 3.75-3.59 (m, 2H), 3.41-3.33 (m, 2H), 3.21-3.05 (m,
2H), 3.00 (m, 3H). MS ESI [M+H]" 472.3, 7| 2] [C,5H,5N;0S8+H]" 472.2.

[0266]
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A o)/ TUPAC 3 Tz &4 &
A23: 4-0}1] =-3-(6-(4- 43 mg (18%);
W% 5 ] 22 -1- 2 )- 1H- Nt = 22 F
¥z [d]o] ¥] T} &2 q% o B
90)E] o] 3 4-b] 7] 2] .- = N 2HCI
2(1H)-& N ©

AleF (dxrt ®E Al OE 2-(6-4-HI 2O H|2tEl-1-2)-1H-# & [d] 0| O| CF&-2-
2HOLMIE{| O] E (160 mg, 0.52 mmol), 4-OF0|  E| @3- FtE LI EE (65 mg, 0.52 mmol),
LDA (2.6 mL, THF/&| 4t & 1 M, 2.35 mmol), 2 4= THF (6.0 mL)

'H NMR (400 MHz, CD;0D) & 8.39 (d, J=3.2 Hz, 1H), 7.69 (d, /=8.8 Hz, 1H), 7.39-7.37 (m,
1H), 7.30 (d, J=2.0 Hz, 1H), 6.96 (d, /=3.6 Hz, 1H), 3.97-3.94 (m, 2H), 3.71-3.67 (m, 2H),
3.39-3.35 (m, 2H), 3.24-3.18 (m, 2H), 3.01 (s, 3H); MS ESI [M+H]' 381.1, A4t
[C1oHa0NgOS+H]' 381.1

A24: 4- 11 mg (5%);
(Prolg &g obr] in)-3- <C:1\NH N N(:jN‘* éiéﬂ%éfgég
(6-(4-71 % 5] 3 21 2). 5%” 2HCI
1H-9 Z[d] o] v] t}&-2- _

)l of] 1 [3,4-b] 9] 2] - N-©

2(1H)-&

SA-01: Aok (L W O): 1-(d-Pl F A E)-3-(5 F/EE 6-(4-F I | 24 -1-Y)-1-
(EYEFeade)d T d)-1H- 1z [d]o] 7] ThE-2-9)-2-8 4x-1,2-

t]eto] = 2 E]o] x[3,4-b]9 8] P4-9 EZFo v ebdEyo]E (223 mg, 0.29
mmol), Aol EZAE ol (73 mL, 0.72 mmol), DCM (10 mL). MS ESI [M+H]" 701.2,
ﬁ]ﬂ'j] [C}}H}5F}N(,C)4$2JFHTr 701.2

DA-02: Al oF (LE W D): 4-(Atel E R A E o] n)-1-(4-F F A L )-3-(5 S/EE 6-
@A A 1-L)-1-(E EF o 2 g)A X d)-1H-#l Z[d]o] v| T} Z-2-

AYE] ol 1=[3,4-b] ¥ 2] ©-2(1H)-< (180 mg, 0.25 mmol), TFA (7 mL), 5% HCI (1 mL). 'H
NMR (400 MHz, CD;0D) & 8.53 (d, J=3.2 Hz, 1H), 7.71 (d, J=9.2 Hz, 1H), 7.42 (dd, /=9.2
Hz, 2.4 Hz, 1H), 7.32 (d, J=2.0 Hz, 1H), 6.97 (d, J=3.2 Hz, 1H), 3.99-3.96 (m, 2H), 3.70-3.67
(m, 2H), 3.39-3.35 (m, 2H), 3.28-3.22 (m, 2H), 3.01 (s, 3H), 1.71-1.69 (m, 6H), 1.38-1.37 (m,
2H),1H Y 3= with H,O; MS EST [M+H]" 449.2, Al 2] [CoyHysNgOS+H]" 4492,
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A25: 3-(6-(4- 12 mg (4%);
o & 7] 5 £} 7 -1-)- 1H- O\NH N e Ao 7l
M£[d]°] 9] 0§22 ! - 238
(] E 2} 3}o] = 2 2H- 5:\(%\5\ N 2HCI
j] et4- N o}
Ayolu] ) E] o) =[3,4-
b3 2] H-2(1H)-=

SA-01: AleF (Luk B C): 1-(4-H B Al E)-3- (5 EE 6-(@d-vE 9 o 2}2-1-)-1-
(B ZF o zvehd 2 d)-1H-M 2 [d]°] v v &-2-¢ 2-»1 Ze-1,2-

t] &to]l = 2 E] o)) '=[3,4-b] 7] 2] T 4-L _ﬂé giuﬂ%ﬁi Jo]E (380 mg, 0.49
mmol), HEZ}EH0]| =2 2H-9 -4-0}71 (125 mg, 1.23 mmol), DCM (10 mL).MS ESI
[M+H]" 717.2, A21=] C23H15F3N60582+H]+717 2

S Al-02: A1k (duk B4 D): 1-(4- vﬂEA] 1°2)-3-(5 B/EE 6-(4-v 2 9] H 2F-1-)-1-
((Eﬂl~ S 2rEH)A L) 1H- A2 [d]o] 7| ThE-2-Y)-4-((Bl E g} 8l o] = 2 2H-3) gh4-

yo}u) yE] o) = [3,4-b] 3 & D -2(1H)--2 & (110 mg, 0.15 mmol), TFA (4 mL), &= HCI1 (0.5
mL). 'H NMR (400 MHz, CD;0D) & 8.50 (d, J=3.2 Hz, 1H), 7.75 (d, /=8.2 Hz, 1H), 7.45
(dd, J=9.2 Hz, 2.4 Hz, 1H), 7.34 (d, /=2.0 Hz, 1H), 6.98 (d, /=3.2 Hz, 1H), 4.02-3.99 (m,
2H), 3.84-3.81 (m, 2 H), 3.71-3.68 (m, 2H), 3.50-3.37 (m, 2H), 3.27-3.21 (m, 2H), 3.02 (s,
3H), 2.80-2.77 (m, 2H), 2.75-2.64 (m, 1H), 1.80-1.66 (m, 4H); MS EST [M+H]" 465.2, 7|}
[CaosHasNO,S+H]" 465.2

A26: 3-(6-(4- o 38 mg (26%);
ol 2 o] 2} -1-2)-1H- LN oA 318 E
L] 2| 2 1 Ohe | #E2

(2-EZE] ol E)oln] i) NH N .
E] of] :2[3,4-b] 9] 2] .- C\HTLH

2(1H)-& N O
A0 A (Db 3 0 1-@-HEAE)-3-(5 2 Jor 6-(4-H D] H 2} -1-Y)-1-
(EgZ givl]%)*ué) 1H-¥ % [d]o] ) ThE2-90)-2-2 A1 2-

t)etol =2 E o =[3,4-b]9] B H-4-d EEFEHEAZYIE (229 mg, 030
mmol), 2-%.F #01]%0}‘11 (97 mg, 0.75 mmol), DCM (6 mL).MS ESI [M+H]" 746.2,
A] }\]'Z] Cj;41‘133f“31\17()5824'1‘[]4r 746.2

©A1-02: Aok (2 RE R D): 1-@-Pl S A M1 E)-3-(5 B/EE 6-(4-RlE ] w22l -1-2)-1-
(B EFezve)d T 9)-1H-9 2 [d]o] 7] o} E-2-2)-4-((2-

B2 o g)obr] ) El of 1=[3,4-b] ¥ 2] Y -2(1H)- (210 mg, 0.28 mmol), TFA (4 mL),
%% HC1(0.5 mL). "HNMR (2] %7], 400 MHz, CD;0D) & 8.37 (d, J=2.8 Hz, 1H), 7.42
(d, J=8.8 Hz, 1H), 7.14 (s, 1H), 6.98 (d, J=7.2 Hz, 1H), 6.87 (d, J=3.2 Hz, 1H), 4.05 (t, /=6.0
Hz, 2H), 3.75 (br.s, 4H), 3.21 (br.s, 4H), 2.85 (t, /=6.0 Hz, 2H), 2.68-2.64 (m, 8 H), 2.38 (s,
3H); MS ESI [M+H]" 4942, Al AFA] [CosHz N7O,S+H] 4942
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A27: 4- I\ 30 mg (20%);
(MFol 2R R obr] ) 3. NH N AN Y uY =
(64012 5] A 2} -1.2)- Cﬁf” 2HCl
1H-#l 2 [d] o] V] t}&-2- = o

AYE] ofl 1=[3,4-b] 3] 2] - H

2(1H)-=

01 Al ek (Db B O): 1-@4-Al S A F)-3-(5 B/EE 6-@-rE 3 H 2} -1-2)-1-
(EYEFLEME) *‘ 4%) IH-#lZ[d]o| W] Th&£-2-)-2- 8 4x-1,2-

tltol =2 o =[3,4-b]F 2| Hd-4-d EZFozdetd X Yo]E (229 mg, 0.30
mmol), AFo] ZFZH-E o}yl (53 mg, 0.75 mmol), DCM (6 mL)

MS ESI [M+H]' 687.1, A4 3] [C3,H33F3N60,S,+H]' 687.2

ThA-02: A oF (O‘HP EH D): 4-(AFo] 2 2R P ke)-1-(4-F FA /L E)-3-(5 B/EE 6
(@-rd g o 2-1-)-1-(Ee] EF L 2ol ") d X d)-1H-#l 2 [d] o] 7| T} &-2-

)E] of| 1=[3,4-b]¥] ]l F-2(1H)-2 (210 mg, 0.28 mmol), TFA (4 mL), conc,HCI (0.5 mL).
'"H NMR (400 MHz, CD;OD) & 8.51 (d, J=3.6 Hz, 1H), 7.70 (d, J=9.2 Hz, 1H), 7.41 (dd,
J=9.2 Hz, 2.0 Hz, 1H), 731 (d, J=2.0 Hz, 1H), 6.96 (d, J=3.2 Hz, 1H), 3.99-3.96 (m, 2H),
3.71-3.68 (m, 2H), 3.63-3.59 (m, 1H), 3.39-3.35 (m, 2H), 3.28-3.22 (m, 2H), 3.01 (s, 3H),
223-221 (m, 2H), 2.06-2.00 (m, 2H), 1.74-1.66 (m, 1H), 1.49-1.38 (m, 1H): MS ESI [M+H]’
4352, ﬁ]ﬂ'i] [C23H26NGOS+H]+ 435.1

A28: 3-(6-(4- N 15 mg (13%);
o e 2} 7 2} 2-1-2)-1H- 22 24

22 [d] o] Pl o E-2-d)-4- 19

(I8 d-2- \_/N_ 2HCI
o w & yo}m) &) El o] 13 .4 dr

-b19] 2l -2(1H)-&

SA-01: Al (duE HH C): 1-(4- Dif;—*lw 4)-3-(5 H/EE 6-4-vlE ] o 2}d-1-)-1-
(B 27 2rE)E X d)-1H-#l 2 [d]o] 7] E1r+-2- A)-2-2421,2-

talo] = 2H | = [3,4-b]9 2| H-4-d EYEFLErEAEXYOIE (168 mg, 022
mmol), 2-3| ZFd o}l (60 mg, 0.55 mmol), DCM (4 mL)

MS ESI [M+H]" 724.1, A|AF3] Cz4HwF;N7O4SZ+H]+ 724 2

TA-02: A F (DaF 9 D). I- (4 UﬂiAl 14)-3-(5 B/EE 6-(4-rlE 9 o 217 -1-4)-1-
(EZEFzrg)d xd)-10-4lx[d]o] v oh&- 2-0‘) 4 ((ﬂaﬂ 2-

A of| &)o}v] 1oy E] of] 1 [3 4- b]JJPJH -2(1H)-<> (65 mg, 0.09 mmol), TFA (3 mL), &3 HCIl
(0.5 mL). "H NMR (400 MHz, CD;0D) & 8.62 (d, J=5.6 Hz, 1H), 8.49-8.43 (m, 2H), 7.97-
7.93 (m, 1H), 7.85 (d, J=8.0 Hz, 1H), 7.62 (d, J=9.2 Hz, 1H), 7.40 (dd, J=9.2 Hz, 2.4 Hz,
1H), 7.23 (d, J=2.0 Hz, 1H), 7.04 (d, J=3.2 Hz, 1H), 4.84 (s, 2H), 4.00-3.96 (m, 2H), 3.70-
3.67 (m, 2H), 3.40-3.37 (m, 2H), 3.28-3.22 (m, 2H), 3.02 (s, 3H); MS ESI [M+H]  472.2,
A AFA] [CasHasN;OS+H]™ 472.2
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2~ 0 . /‘Sél:d
T ]
Z
= 2

A A &)/ TUPAC B3

A29: 7-8F0] =& A]-6-(6-(4- ng (10%);
Oé% g 185

7 N

o & 7] ] 243 -1-)-1H- @ 3

J;_[d] oju| thE-2- df\ TFA
)E] ol 12[3,2-b] 7 &] .- N0

5(4H)-& H

A 10 AleF (At B ALy 1-(4-H S5 A E)-1H-E] o = 3,2-d][1,3]%47d-2,4-t1%
(075 g 26 mmol), olE 2-(6-4-rIEIH FA-1-Y)-1H-H £ [d] o] v] T}E-2-
ol Al H ©] E (0.79 g, 2.6 mmol), KHMDS (13 mL, 13 mmol), THF (30 mL). 'H NMR (400
MHz, CDCI;) 8 13.64 (br. s, 1H), 12.64 (br.s., 1H), 7.52 (br. s., H), 7.40-7.29 (m, 1H), 7.21
(d, J=7.5 Hz, 2H), 7.04-6.88 (m, 3H), 6.84 (d, J=8.0 Hz, 2H), 5.35 (br. 5., 2H), 3.76 (s, 3H),
3.20 (brs., 4H), 2.62 (br. s., 4H), 2.39 (brs., 3 H); MS ESI [M+H]" 502.4, 7#4HX]
[C47H7N50:S8+H] " 502.18.

thA] 2: Al ek (D ut HH D): 7-3} 0] EFA]-4-(4- 1] B Al A )-6-(6-(4-71] D 3] | 2} -1-)-
1H-# 2 [d]o] v] th£-2- ) E] o] 1=[3,2-b]9] 2] T-5(4H)--2 (0.090 g, 0.18 mmol), TFA (7
mL), ¥ %% HCI (1 mL). 'H NMR (400 MHz, DMSO-dg) & 13.52-13.14 (m, 2 H), 11.25 (s,
1H), 9.79 (br. s, 1H), 7.81 (d, J=5.3 Hz, 1H), 7.64 (d, J/=8.8 Hz, 1H), 7.37 (d, /=2.3 Hz, 1H),
7.10 (dd, J=9.0, 2.5 Hz, 1H), 6.92 (d, J=5.0 Hz, 1H), 3.85-3.66 (m, 2H), 3.64-3.46 (m, 2H),
3.29-3.13 (m, 2H), 3.09-2.92 (m, 2H), 2.87 (s, 3H); MS ESI [M+H]" 382.3, Al
[C1oH19N50,S+H]" 382.45.

A30: 7-0}17] 5--6-(6-(4- 1.5 g (79%)

7\
uﬂ%ﬁl A2} 7-1-2)-1H- N ’\/'ON\—/N_ A uYE
Z[d]e] v thE-2- MH el 97
)EMl [3,2-b] % 2] - NN

5(4H) - H

2= THF (55 mL) 32| 3-0t0| E[@H 2-FtE L|EZ (951 mg, 7.67 mmol) X Of € 2-(6-
(4-EHIEE'ulu1|Er_- -2h-1H-#I R[]0 0| CFE-2-2)OLMHIO|E (2316 g, 7.67 mmol)2|
BAZ 2 HiA0A Z|CH 40 °C 2 Z}ESHF D, LIHMDS (30.7 mL, THF 52| 1.0 M,
30.7 mmol)E 30 =0 ZX HIISIRACE =53k 23 ELEE 40°C oM 2 A2t S¢F

H A

wEstRN, 0|F H2o=2 WZHAFL, Z3t 9 NH L 2 80N AHAIZICH

T85E EtOAc B FESIUCL ZYE R7ISE NaSO, S0 HEAZ|L, S

SN S=AIZCE H/RES DCM 2 2225, O A ZICH 2E A 0|2 & CHA|
g

MeOH E 2SI, O|F OIfA[7] 2 M NHE (1495 g, 9% EM HX|

SIEHES QUL 'H NMR (400 MHz, DMSO-ds) 51234 (s, 1H), 11.81 (s, 1H), 10.73-10.47
(m, 1H), 7.96-7.91 (m, 1H), 7.90-7.78 (m, 1H), 7.52-7.43 (m, 1H), 7.09-7.25 (m, 1H), 7.00 (d,
J=5.3 Hz, 1H), 6.93-6.86 (m, 1H), 3.18-3.14 (m, 4H), 2.65-2.54 (m, 4H), 2.30 (s, 3H); MS ESI
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[M+H]"381.5, H &K [CroHaoNGOS + H]* 381.1.

A31: 7- o].u] =-6-(6- /7 \ 16 mg (13 %);
RE ¥ k- H- NHz NQNuO LR
il 2 [d]o] W] -2 d\ILu HC
yE] ol 42[3,2-b] 3] 2] - \ N0

5(4H)--2 H

LiHMDS (THF 2| 1.0 M, 1.7 mL, 1.7 mmol)2 10 ol 2 *] 54= THF (10 mL) &2 3-
olu] ]l o2 7hR U EZ (0425 g 034 mmol), o€ 2-(6-F%] x-1H-
Wl 2 [d]o] v tFE-2- oA Bl o] E (0.103 g, 0.36 mmol)2] nwke folof] of= 3 3lo|
Ao A A7Fsgih. WEES 40 °C OlM 1 AlRE Eb THAERelal, EEAl
AFvtE 8 9] (CHCL 0-10 % & 2| MeOH) L th &5 HPLC o oJ& 2 x* Ao
AAstdrt. 222 HEl EtOAc/sMoz F7le AAAFEAIL, MeOH =
wagtaiolrt. AAE A 198 (25 mg)E MeOH o @¥A]7]iL, HCI (Et20
2o 1.0 M, 0.14 mL)& AL Aalatolel. uks2o 7ok sl A g A&
= A Zth: "H NMR (400 MHz, DMF-d5) & 11.94 (s, 1H), 8.18 (m, 1H), 7.78 (d, J=8.3 Hz,
1H), 7.52 (s, 1H), 7.35 (d, J=5.2 Hz, 1H), 7.25 (d, J=7.8 Hz, 1H), 4.06-4.00 (m, 4H), 3.40 (br
s, 4H). *3 71 9] w875 gk g A= H0 2 DMF-d;E &) 27 BHEE 4 vk
MS ESI [M+H]* 368.2, A12FA] [C18H17N502S+H]" 368.1.
A32: 7-0bv] 5-2-WE-6-(6- 124 mg (44%);
24 1Y

@-vg 9 7 2}-7-1-)- 1H- NH2 O 24 51
Az [d]o]v] ok -2- AQJ\)IL TFA
5(4H)--2 H
ALk (dit W Al 3-010] 5o 2 E] @ 9-2-7F R Y E R (0.080 g, 0.58 mmol), ol & 2-
(6-4-H1E 3] 7 2 -1-A)- IH-H 2= [d] o] ] Th&-2- L) oA Hl o] £ (0.18 g, 0.58 mmol),
LDA (2.6 mL, 2.6 mmol), THF (5 mL). "H NMR (400 MHz, DMSO-dy) & 11.75 (br. s., 1H),
9.84 (br. s., 1H), 7.53 (br.s., 1H), 7.24 (br.s., 1H), 6.98 (br.s., 1H), 6.77 (br. s., 1H), 3.82-3.39
(m, 7H), 3.22 (br. s., 2H), 3.08-2.76 (m, 5H), 2.56 (br.s., 3H); MS ESI [M+H]" 395.3, 7] AFX]
[C20H2aNgOS+H]" 395.5.

A33: 7-0}7] 42-6-(6-(3r,55)- 43 mg (18%);
rel-3,4,5- E 2] vl & 3] o] 2} %1 NH FA g

N N -
-]y H-¥ Z[d]o = 2 2HCI
21)-1H [d] 1}15}2 s | § IHQ —

-eh)E] ol 22[3,2-b] ¥ 2] ©.- C
5(4H)-<- H o}

Aok (duk g AL " 2-(6-((3r,59)-rel-3,4,5- E 2] v E 9] # 2} 7 -1-)- 1H-
Wl Zz[d]o] v thE-2-d)olAlHI o] E (165 mg, 0.5 mmol), 3-0}7|:E] @ #-2-7lH U EL
(124 mg, 1 mmol), LDA (THF/hex 2| 1.0 M, 2.5 mL, 2.5 mmol), THF (8 mL). "H NMR

[0271]
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(400 MHz, CD;0D) 6 7.99 (d, J =1.6 Hz, 1H), 7.68 (d, /=9.2 Hz, 1H), 7.38 (dd, J=9.0, 2.2 Hz,

1H), 7.31 (d, J=2.0 Hz, 1H), 7.11 (d, J=5.6 Hz, 1H), 4.03-3.95 (m, 2H), 3.65-3.55 (m, 2H),
3.10-3.04 (m, 2H), 3.03 (s, 3H), 1.56 (d, J=6.4 Hz, 6H); MS ESI [M+H]" 4093, AA}FX]
[Cy1H24NgOS+H] 409.17.

A34: 7- —\ 77 mg (26%);

(Aol & 2= Ad o} io)-6-(6- NH NQN N— 24 195,

@By | ' — TFA
NN

2 2[d]0] 9] T} £-2- |

)E] of] 1[3,2-b]3] 2] ¥- NN
5(4H)-2 H

oA 1ALk (AR B O): 4-@-HEANE)-6-(5 B/EE 6-4-HE 3 H 217 -1-2)-1-
(ETEFLErEhAE £ 9)-1H-1l£[d]°] 145-2- )-5-% 4-4,5-v] Bt o] = 2.

o =[3,2-b]Fdd-7-2d  EgZFozvetdIYo]E (041 g 054 mmol),
AbelZ =z E oyl (0.13 mL, 1.3 mmol), MeCN (10 mL)8| 2T=. MS ESI [M+H]' 701.3,
74] ﬂ’i] [C33H351:“3N60482+H]Jr 701.2.

A 2: Al ok (OE‘HP W D): 7-(Ao] 2 2 HE o} 1] - )-4-(4-7| F Al E)-6-(5 B/EE 6-(4-
o8 1] 2} 7-1-)-1-(E 2] 2 0 2 W g)A X J)-1H-9l = [d] o] v] T} &-2-
AYE] of) 2[3,2-b] 3] 21 F-5(4H)--2 (0.38 g, 0.54 mmol), TFA (7 mL), % &= HCI (1 mL)2]

E3HE. 'H NMR (400 MHz, DMSO-ds) §12.99 (br.s, 1H), 12.11 (br.s, 1H), 11.87 (s, 1H),
9.65 (br. s, 1H), 8.04 (d, J=5.5 Hz, 1H), 7.61-7.40 (m, 1H), 7.32-7.13 (m, 1H), 7.04 (d, J=5.5
Hz, 1H), 6.93 (dd, J=8.5, 2.5 Hz, 1H), 4.72-4.60 (m, 1H), 3.80-3.69 (m, 2H), 3.59-3.52 (m,
2H), 3.29-3.15 (m, 2H), 3.02-2.90 (m, 2H), 2.88 (d, J=3.5 Hz, 3H), 2.21-2.06 (m, 2H), 1.93-
1.67 (m, 6H); MS ESI [M+H]" 449.3, Al AFA] [CaqHasNgOS+H]" 449.2.

A35: 6-(6-(4-WE AR | o 69 mg (52%);
1-91)-1H-#l Z[d]o] 7] T} - A 1=

N  N—

2-)-7-(H Ed}slol = =2 NH “FQ _/ TFA
)0} r] 1) Elof] 2 [3,2- NN

b] ¥ 2] -5(4H)-& H

2 %] IAV*(MHP%ﬂ§C)4(4 o] S A ‘)6(5“V“L‘6M~]%3¥ﬂﬂ%LL%}L
(B EF e 2ol e)d X d) IH-A2[d]o] ] Th£-2-2)-5-5 -4, 5-T] o] 2 2.

ol =[32-b]9 2] d-7-¢  EZEFozvetd T yo]lE (018 g 023 mmol),
H E £} &} o] = 2-2H-] g-4-0}%1 (0.058 mL, 0.58 mmol), MeCN (5 mL)2| 28H=. MS ESI
[M+H]" 717.3, Al2FA] [C33H3sF3NgOsS,+H] 717.2.

A 2: Ak (29 L9 DY 4- (4 A S AW E)-6-(5 B/EE 6-(4-HE T o 2h-1-2)-1-
(EREF L2 £ E)-1H-AZ[d]o] 7] Th&-2-9)-7-((Fl E&} 8} o] = 2-2H-7] ¢-4-
Ayobr] =)Eof] 1=[3,2-b] 5] & .- 5(4H) 2 (0.17 g, 0.23 mmol), TFA (7 mL), & &= HCI (1
mL)2| Z8HE. "H NMR (400 MHz, DMSO-dg) & 13.02 (br.s, 1H), 12.18 (br. s, 1H), 11.92 (s,
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1H), 9.63 (br.s, 1H), 8.04 (d, J=5.5 Hz, 1H), 7.54 (d, /=8.0 Hz, 1H), 7.30-7.14 (m, 1 H), 7.04
(d, J=5.5 Hz, 1H), 6.96 (dd, J=8.3, 2.3 Hz, 1H), 4.49-4.34 (m, 1H), 4.02-3.93 (m, 2H), 3.81-
3.74 (m, 2H), 3.57 (d, J=9.0 Hz, 4H), 3.31-3.15 (m, 2H), 3.02-2.91 (m, 2H), 2.88 (d, /=3.8 Hz,
3H), 2.13 (d, J=3.3 Hz, 2H), 1.81-1.64 (m, 2H); MS ESI [M+H]" 4653, A4z
[C24H2eNO,S+H]" 465.2.

A36: 7-(((IR*,38%)-3- o 33 mg (28%);
aho] = B A ALo] # 7. A E) A 31

O /_\
O}r] 12)-6-(6-(4- X TFA
]@j%?ﬂa‘rﬂ 1-9)-1H-

Z[d]o] ] thE-2- H 0"

]
JE el 53,2-b] 9 2
5(4H)%

EHﬂ Aok (At W ) 4-(4-T B A A A )-6-(5 W/HEE 6-(4-M D -3 H T2 -1-Y)-1-
2] Z % 0 vl 2y ¥ ) 11 [d]0] 7] D52 2)-5- 8 22-4.5-

q 3lo ]Eﬁﬂoﬂi[ 2098 ¥-7-d EgEF o 2 ebd Y o] E (0.15 g, 0.20 mmol),

(18* 3R*)-3-0}v] .mAbo] F 2 A EFE (0.070 g, 0.50 mmol), DCM (10 mL)2| ET=. MS

ESI [M+H]" 717.3, A|AFA] [C33H35F3NsOsS+H]" 717.2.

Al 2: Alef (O“i oL D): 7-(((1R*,3S*)-3-5F°1E%/\V} |22 A E)o}v] ko)-4-(4-
S A )-60-(5 R/EEE 6-(4-HE 2] ) 2Rl -1-)-1-((E é$°§fuﬂg)§ié) IH-
Wl 2 [d]-0] 7] v} E-2- ) E] ol 2[3,2-b]3] 2] D -5(4H)-<> (0.14 g, 0.20 mmol), TFA (7 mL),
5= HCI (1 mL)2| &8 &. '"H NMR (400 MHz, CD;0D) 5 8.04 (d, J=5.5 Hz, 1H), 7.61 (d,
J=9.0 Hz, 1H), 7.29-7.20 (m, 2H), 7.11 (d, J=5.5 Hz, 1H), 4.82-4.73 (m, 1H), 4.57-4.47 (m,
1H), 3.96-3.79 (m, 2H), 3.74-3.58 (m, 2H), 3.42-3.33 (m, 2H), 3.22-3.08 (m, 2H), 3.01 (s, 3H),
2.33-2.19 (m, 2H), 2.16-2.02 (m, 3H), 2.02-1.88 (m, 1H); MS ESI [M+H]" 465.2, A|*F=]
[C14H,5N0,S+H]" 465.2.

A37: 7-((( 11 4r)-4- HO 10 mg (9%),
dolaAsolzza | [ ). Q | AR
- NH -~ -

O] ) 6-(6-(4- $r2] 9]
UﬂEU‘bﬂaM 1-20)-1H- SN\

W2 d)o] v o} 52 \

Q)H 1 [3.2-b] 2] - ﬂ 0"

S(41)-

A 1 AlF (daE R O): 4-@-w B A )-6-(5 W/ 6-(4-v 2 A H EE-1-2)-1-
(Eq EF o 2 E)yd rd)-1H-1 2 [d] o] V] th&-2- A )-5-% 44,5~
tjsfo 1£iE1 o =[3,2-b]3 Y H-7-d ETE giuﬂ%@_idlol (&4, 0.24 mmol),

Efll ~4-0bv] iz Ao 1—23?-)11 AFE (0.11 g, 0.96 mmol), MeCN (10 mL). MS ESI [M+H]"

731.2 7| 2HA] [C34H37F3NgOsS, + H]" 731.2.

A 2: (Uit U D) 7-(((1r,4r)-4-8}01E%MA}O%E@JQ)OML) A-(4-T] B A W A )-
6-(5 2/EE 6-(4-m 2 T A 2} -1-)-1-(EH EF L 2 EHA ¥ d)-1H-
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#l z[d]o] v t}Z-2-2) Bl o) =[3,2-b]T| 2] El-5(4H)-& (%E2, 0.24 mmol), TFA (7 mL),
HCI (1 mL); '"H NMR (400 MHz, CD;OD)  7.88 (d, J=5.5 Hz, 1H), 7.51-7.41 (m, 1H), 7.24-
7.14 (m, 1H), 7.08 (d, J=5.5 Hz, 1H), 7.03-6.95 (m, 1H), 4.32-4.21 (m, 1H), 3.82-3.71 (m,
1H), 3.28-3.20 (m, 4H), 2.86-2.74 (m, 4H), 2.47 (s, 3H), 2.24-2.36 (m, 2H), 2.17-2.06 (m, 2H),
1.78-1.63 (m, 2H), 1.62-1.49 (m, 2H); MS ESI [M+H]" 479.2, AI4FA] [CosHNO,S+H]
4793,

A38: 6-(6-(4-v DI erd-| O TP
1-2)-1H-¥l 2 [d] ] 7] T} - A 1HE
2-)-7-(((H EFsto] = =- oa] 97

5 T4 N N
H-3] e} 4. NH N/§ } -
/
QyriEyokelmElel 3o | s K Ay
b]9) 2] T1-5(4H)-&- W H
N™ 0
H

SA 1AL (e ) 4-@-HIEARIE)-6-(5 /EE 6-4-FE I A 2 7-1-)-1-
(EEFzd ) X d)-1H-Hl 2 [d]o] P T} E-2-Y)-5-2 4-4.5-

tslo] = ZE o [3,2-b]9 g H-7-d EF]EF e 2rebd X o] E(ZEZ, 0.16 mmol),
g-o}v] - D g Eg}slo] = &3] 2 (0.074 g, 0.64 mmol), MeCN (10 mL). MS ESI [M+H]'
731.3, AlAFA] [C34H37F3NgOsS; + H] 731.2.

SA 20 Aok (ARt W D) 4-(4-Fl S A E)-6-(5 B/EE 6-(4-FE 9] H 2hd-1-)-1-
(ERlEF =) £ d)-IH-l 2 [d]o] V] o+ £-2-)-7-(((Fl E g} 3t o] = 2-2H-] -
4-yr &yo}m] x)-El o] 1[3,2-b] 9] 2] -5(4H)-2 (%2, 0.16 mmol), TFA (7 mL), HCI
(1 mL). 'HNMR (400 MHz, CD;0D) 8 7.93-7.83 (m, 1H), 7.49-7.40 (m, 1H), 7.21-7.13 (m,
1H), 7.12-7.06 (m, 1H), 7.05-6.96 (m, 1H), 4.10-3.97 (m, 2H), 3.89-3.79 (m, 2H), 3.56-3.44
(m, 2H), 3.26-3.16 (m, 4H), 2.77-2.65 (m, 4H), 2.40 (s, 3H), 2.19-2.07 (m, 1H), 1.99-1.88 (m,
2H), 1.65-1.50 (m, 2H); MS ESI [M+H]' 479.3, Al AFA] [CasH30Ns0,S + H]' 479.2.

A39: 6-(6-(4-71 ] | 2} 7] HI\O\ 17 mg (19%)
1-2)-1H-# 2 [d]°] ] O}-&-- NHN @N/_\N_ 28 ngE
2-2)-7-(3 A 2l |l -4- I / el 971
9 o}w] )] of 2= [3,2- fﬁﬁ

b1 2] ©1-5(41)- & Mo
H

A 1 ATE (U W C): 4GP E A E)-6-(5 B/EE 6-(4-HE Al 7] -1-9)-1-
(B EFozve)d L d)-IH- M E[d]o] v thE-2-Y)-5-2 44,5-

ol =2 E o =[3,2-b]9 ] H-7-¢  E]EF 2R T YCE (2EZ, 020
mmol), tert-F & 4-0} v =3 H 2] d-1-7H5- A # o] E (0.16 g, 0.80 mmol), MeCN (10 mL).
MS EST [M+H]' 816.2, A 22| [C35H4F3N704S,+ H]' 816.2

A 2: AleF (It HH DY) tert-FE 4-((@-4-HEA A )-6-(5 /EE 6-(4-E-
9 gd-1-)-1-(E EF L 2w @) T 9)-1H-Hl Z[d]°] ¥] t}&-2-Y)-5-5 424 5-

tato]l = 2 E o =[3,2-b]9 2l d-7-d)otv| A A g H- -7 A ol E (ZEE, 020
mmol), TFA (6 mL), HCI (1 mL). 'H NMR (400 MHz, CD;0D) § 7.90-7.83 (m, 1H), 7.52-
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7.42 (m, 1H), 7.25-7.11 (m, 1H), 7.10-7.05 (m, 1H), 7.04-6.96 (m, 1H), 4.50-4.42 (m, 1 H),
3.27-3.16 (m, 6H), 2.91-2.79 (m, 2H), 2.73-2.61 (m, 4H), 2.37 (s, 3H), 2.26-2.17 (m, 2H),
1.89-1.73 (m, 2H); MS ESI [M+H]" 464.2, 121X [C14H,0N;08 + H]' 464.2.

A40: 7-(((1S,48)-4- HO 35 mg (30%),

slo] = E A ALo] E 2 ) A) \ A 1
O} 7] 15)-6-(6-(4- NH N NN sa el
]ﬂﬂﬂﬂa}ﬁ-l-@)-m- S~ XN

JeeaLy L

%1%;42bﬂae- N °

5(4H)-2

rd—/ﬂ 1: }\] ok ( 13_ HOH:H (J) 4- (4 Uﬂﬁ_}\] u] 21) 6- -(5 \:ﬂ/tt‘— 6- (4 UﬂFJ_L] ]g]_z] 1_01)_1_

(EYZEF o mve)d T d)-1H-# 2 [d] o) V] TF2-2-2)-5-% 44,5~

Holol =2l x[3,2-b] ] 2 W 7-9‘ EgZZoavedyyolE (&4, 024
mmol), A 2:-4-0}p|LAlo] EZ NS (0.11 g, 0.96 mmol), MeCN (10 mL). MS ESI
[M+H]" 731.2, AIAFA] [C34Ha7FsNOsS, + H]" 731.2

@A 20 (4 WY D)y 7-(((18,48)-4-3° 1 ESAAl SR W)o}u] )-4-(4-
H S A A-6-(5 /T 6-4-H 29 H 2p-1-Y)- (B EF 5 v ') 3 d)-1H-
w2 [d] o] vl oFE-2-)E] of] )2[3,2-b]3] 2] Y -5(4H)-2 (L%‘E, 0.24 mmol), TFA (5 mL),
HCI (1 mL). "H NMR (400 MHz, CD;0D) & 7.88-7.82 (m, 1H), 7.56-7.41 (m, 1H), 7.29-7.14
(m, 1H), 7.08 (d, J=5.2 Hz, 1H), 7.04-6.96 (m, 1H), 4.50-4.40 (m, 1H), 3.90-3.80 (m, 1H),
3.26-3.17 (m, 4H), 2.73-2.63 (m, 4H), 2.38 (s, 3H), 2.13-1.81 (m, 8H); MS ESI [M+H]" 479.2,
AAFA] [CasH3oN6O,S + H]" 479.2

A41: 7-(((1S,28)-2- OH 16 mg (23%),
Shol =% A Abo] 2 214 [:L = ) a5
O}V 5)-6-(6-(4- NH N@N\ N el 7]

/
el 9] 7 e -1-)- 1H- S AN
Wz [d]o] ] o -2- ! H

A)H ol 1-[3,2-b] ¥ ] ©-
5(4H)-&

G 1 (LR O): 4-(@-HI B A L ED-6-(5 B/ = 6-(4-H 2 T 27 -1-2)-1-
(EYETFoz-vd)dxd)-1H- ‘%ivL[d o] o] thE-2-9)-5-% 44, 5-

Hato] =2 E 1i[32 bJ1 2] §1-7-1 2] E 5.0 2 e F o] o] 1 (284, 020
mmol), ( S zs 2-0}1] - AFo] 2 F A (0.091 g, 0.80 mmol), DMF (7 mL). MS ESI

[M+H]" Al REA] [CaaH37F3N6OsS, + H] 731.2
A 2: 19* (&Rk g9 D) 7-(((18,29)-2-8F0] = A Afo 1% L5 ) ob] 1o)-4-(4-
HE AN E)-6-(5 WEE 6-4- lﬂ]LUJJﬂdM - 1-((EYEF o2 EH A 2 d)-1H-

Wl Z[d]o] 1] vhE-2-A)E] of] 1=-[3,2-b] 3] H H-5(4H)-2 (=2, 0.14 mmol) TFA (5 mL),
HCI (1 mL) "H NMR (400 MHz, CD;0D) & 7.84 (d, J=5.5 Hz, 1H), 7.55-7.40 (m, 1H), 7.18-
7.12 (m, 1H), 7.06 (d, J=5.5 Hz, 1H), 7.03-6.94 (m, 1H), 4.24-4.14 (m, 1H), 3.88-3.77 (m,
1H), 3.27-3.18 (m, 4H), 2.81-2.70 (m, 4H), 2.44 (s, 3H), 2.33 - 2.23 (m, 1H), 2.20-2.10 (mm,
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1H), 1.91-1.78 (m, 2H), 1.65-1.42 (m, 4H); MS EST [M+H] 479.3, A2} X] [CysH3Ns0,S +
H]' 479.3

A42: 7-(((18,25)-2- OH 20 mg (13%),
sho] EE A Aol 2= H) 7\ FA Y=
O] 52)-6-(6-(4- NH NONUN— 2 97

ol & 9 o] 2} 71 -1-)-1H- S NN

#l 2 [d]o] ¥] o &-2- @ff H

o1)E] of 1 [3,2-b] 9 2] - No©

5(4H)-<

A 1A (D I O): 4-(@-H S A E)-6-(5 B/ EE 6-(4-HE ] A eb-1-)-1-
(B &7 2olE)d 2 )1 H-M 2 [d]o] ] ThE-2-2)-5-5 24,5

v)atol = 2 Elo] w[32-b]9 9 W7 E@E ﬁiﬂl%%iﬂl olE (224, 032
mmol), (18,28)-2-0}1] =Alo] Z 2 9N EFE (0.13 g, 1.3 mmol), DMF (7 mL). MS ESI [M+H]'
717.2 A AFR] [Ca3H35F3Ng0sS, + H] ™ 717.2

oA 20 Aok (%lﬁi W D) 7-(((18.28)-2-3Fo] == Al Abo] 2 R A E)yobr] i)-4-(4-
A SA M E)-6-(5 H/EE 6-(d-TIE I A g 2-1-d)-1- (B EF L 2r ) 2 d)-1H-
Hl Z[d]o] 7] th&-2- ) E] of] 1=-[3,2-b] 9] B] H-5(4H)-2 (&2, 0.32 mmol), TFA (5 mL),
HCI (5 mL). "H NMR (400 MHz, CD;0D) & 7.90-7.84 (m, 1H), 7.48-7.40 (m, 1H), 7.20-7.11
(m, 1H), 7.07 (d, J=5.2 Hz, 1H), 7.03-6.93 (m, 1H), 4.61-4.53 (m, 1H), 4.42-4.34 (m, 1H),
3.27-3.15 (m, 4H), 2.76-2.64 (m, 4H), 2.45-2.32 (m, 4H), 2.30-2.17 (m, 1H), 2.06-1.94 (m,
2H), 1.93-1.82 (m, 1H), 1.82-1.70 (m, 1H); MS ESI [M+H]" 465.2 AAFX] [CaqHagNGO,S +
H]" 465.2

A3 6-(6-EEE = 1H- | Hy T mg (12%),
Hl 2 [d]o] v T} E-2-9)-7- \HON /QNMO T nYE,
(51 2] €1t ! _; e 9371
< o} 1] )] o] 1=[3 .2- &\IL N

b1 €] €-5(4H)-& NN
N

A 1 AT (U B C): 4-(4-Fl S A A )6(5 YEE 6 EE e (EYEFEo T

o &) 3 J)-1H-4 Z[d]°] 7| T} Z-2-2)-5-8 42-4 5-T] &} o| = 2 E] o] = 32&44”$
d EFEFo2-vgAdxvo]E (2E4, 020 mmol), tert-1 8 4-0}1] =3 #H 2 d-1-
7}%@ ) L (0.16 g 0.8 mmol), DMF (7 mL). MS ESI [M+H]" 803.2, A%t
[C37H41F3NgOS, + H] 803.2.

Al 20 Aok (Lt IR D) tert- T2 4-((4-(4-PI FAE)-6-(5 BU/EE 6-EET] h-1-
(EEFomdE)d X d)-1H-s x[d]o] 7] th&-2-Y)-5-% 44,5~

3to]l = 2 ¥ o 2[3,2-b]3] 2] H-7-)-o}u| ) A 2] d-1-FH 5 A H o] E (2EE, 020
mmol), TFA (5 mL), HCI (1 mL). "H NMR (400 MHz, CD;0D) § 7.90-7.84 (m, 1H), 7.52-
7.42 (m, 1H), 7.23-7.13 (m, 1H), 7.08 (d, /=52 Hz, 1H), 7.04-6.95 (m, 1H), 4.54-4.43 (m,
1H), 3.93-3.83 (m, 4H), 3.29-3.24 (m, 2H), 3.20-3.10 (m, 4H), 2.98-2.86 (n, 2H), 2.29-2.18
(m, 2H), 1.90-1.78 (m, 2H); MS ESI [M+H]™ 451.3, H & X] [CosHasNeO,S+H] ™ 451.2.
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Ad4: 7-(((1S,2R)-2- 20 mg (21%),
gtol = Abo] 2 23 4) 4 1Y E;

O} ] 1v2)-6-(6-(4- NH ’Q A el 471

o & 3] o) 2} 7 -1-¢)-1H- S— X

Wl z[d]e] v v}E-2- \

91)E] o] [3,2-b]9) ] - H o

5(4H)--&

SA 1 ALoF (LR B ) 4-(d-H S AT )-6-(5 B/ EE 6-(4-HE T T b 1-)-1-
(B2l &7 2vlE)d 2 ) 1H-1 2 (d]o] ¥ th&-2-2)-5-5 24,5

tlslo] = 2 o [3,2-b]H 8l H-7-¢  EnZE givﬂE‘r“ELﬂ olE (%EE, 020
mmol), (1IR,2S)-2-0}v] =Alo] ZF 2 A2 (0.091 g, 0.80 mmol), DMF (7 mL). MS ESI
[M+H]" 7312, A AHA] [C34H;37F3NOsS, + H]" 731.2.
A 2. Al (Oa“ﬂ 2 D) 7-(((18,2R)-2-3F o] = E A AL o] 2 & Ao} 1] 1)-4-(4-
15/\] )65 F/EE 6-@G-rEHH e 0-1-2)1-(EB EF 2w E)A X J)-1H-
wl Z[d]o] 1] thZ-2- L) E] of] 1=-[3,2-b] 9 Bl Y -5(4H)-2 (&2, 0_20 mmol), TFA (5 mL),
HCI (1 mL). 'H NMR (400 MHz, CD;0D) & 7.84 (d, J=5.8 Hz, 1H), 7.56-7.40 (m, 1H), 7.29-
7.13 (m, 1H), 7.07 (d, J=5.5 Hz, 1H), 7.03-6.94 (m, 1H), 4.56-4.46 (m, 1H), 4.15-4.04 (m,
1H), 3.27-3.13 (m, 4H), 2.79-2.64 (m, 4H), 2.41 (s, 3H), 2.14-1.95 (m, 2H), 1.91-1.74 (m,
4H), 1.60-1.44 (m, 2H); MS ESI [M+H]" 4792, A2+ 2] [CasH3NsO2S + H] 479 2.
A45: 7-((1-71 2 9] o] 2] ) 4- 33 mg (30%),

D)or] 5)-6-(6- 5 & ] - CLNH NO [ % 4n uEE,

1H-# 2 [d]°] ¥] T} & -2- el 971
W)E ol =[3,2-b]¥] 2] - N
5(4H)- N O
H

DA 1ALk (L B C): 4-(4- BﬂE/\lﬂilél) 6-(5 L/EE 6-RET - (BT ZSF O -
HE)yd2d)- 1HH¢1 d] o] W] t}E-2-)-5-% 22-4,5-T] Bt o] = 2 B of 1= [3,2-b] 7] 2] H-7-
o EjEFoz-vetd o] E (2E3Z, 0.20 mmol), tert-F & 4-o}v| =] 2] Tl-1-
7HEdeolE (0.16 g, 0.8 mmol), DMF (7 mL). MS ESI [M+H] 717.2, A%HA|

[C33H35F3Ng058, + H] 717.2.

A 20 Aok (At W D) 4-(4-ml S A0 7-((1-H E 3 o 2] D -4-)obr] 1)-6-(5
q/EE 6-EEZE - 1-(EY EF 2o ehd 2 d)-1H-l £ [d]o] 7] T} Z-2-
AYE]of) 52[3,2-b]3) 2] ©-5(4H)-2 (&2, 0.24 mmol), TFA (5 mL), HCI (1 mL). 'H NMR
(400 MHz, CD;0D) & 7.91-7.84 (m, 1H), 7.53-7.43 (m, 1H), 7.22-7.13 (m, 1H), 7.08 (d,
J=5.5 Hz, 1H), 7.05-6.94 (m, 1H), 4.48-4.33 (m, 1H), 3.93-3.83 (m, 4H), 3.20-3.10 (m, 4H),
3.02-2.87 (m, 2H), 2.61-2.43 (m, 2H), 2.40 (s, 3H), 2.31-2.16 (m, 2H), 2.01-1.87 (m, 2H);
MS ESI [M+H]" 465.2, A1 2F2] [Ca4H2eNGO,S + H] 465.2.
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A46: 7-(((IR,2S)-2- +OH 12 mg (4%),
stol== Al Afo] 22 84 O /N G A
O] 52)-6-(6-(4- b N,Q'L/N_ #el 97
v & 3] 2} 2l -1-2)-1H- S~ XN

#l 2 [d]o] 7] b2 3! SN

A)E] o = [3,2-b] 7] ] - H

5(4H)-2

SA 1 AR (A B O): 4@ EANE)-6-(5 BYEE 6-(4-r B 3 A 247 1-Y)-1-
(B EF 2y X d)-1H- M [ d] 0] ] thE-2-U)-5-5 224, 5-

t)ato]l =2 E o x[3,2-b]F 2] d-7-d  EFEFL WA oE (2EZH, 020
mmol), (1S,2R)-2-0}1] =ALo| S 28 4FS (0.091 g, 0.80 mmol), DMF (7 mL). MS ESI
[M+H]" 731.2, A2 [C34H37F3Ng0sS, + H]" 731.2.

A 20 Ak (AR W D) 7((IR28)-2-BH0] =FAIALO] 2 2 3 )0} v e )-4-(4-
ASAE)-6-(5 R/EE 6-@-HE A A 1)1 (R &7 e 2 A E) A 2 d)-1H-
Wl Z[d]o] v o} Z-2-9) El ol =-[3,2-b]¥] 2] F-5(4H)-2  (ZEZ, 0.20 mmol), TFA (5 mL),
HCI (1 mL). "H NMR (400 MHz, CD;0D) & 7.82 (d, J=5.2 Hz, 1H), 7.55- 7.38 (m, 1H), 7.29-
7.10 (m, 1H), 7.05 (d, J=5.5 Hz, 1H), 7.01-6.93 (m, 1H), 4.55-4.43 (m, 1H), 4.15-4.05 (m,
1H), 3.22 (br s, 4H), 2.70 (br s, 4H), 2.39 (s, 3H), 2.14-1.96 (m, 3H), 1.92-1.73 (m, 5H); MS
ESI [M+H] 479.2, Al4HA] [CosH3oN6O,S + H] 479.2

A4T: 7- 21 mg (18%);
(Aol 2 21 E o}r] 1)-6-(6- O\ N/_( _ %ﬂgﬂﬁé%);
(31,55)-rel-3,4.5- NH "f@ \_Q TFA

Egd gy etg-1-9)- S~ N

1H-# 2 [d] o] v] o} &-2- W NS0

ol T bhiks

2)E] o] 1=[3,2-b]3 2] €l H

5(4H)-2

A 1 AT R (D W O): 4-@-PI B AT E)-5-S 46 (1-((BER E2F L2 E)yH X H)-5
2/ 6-((3r,5s)-rel-3,4,5-E 8] v & 7] | 2} -1-L)-1H- Ml Z[d] o] »] T} Z-2-2)-4.5-

Hato] 22 ol 1 [3,2-0]9 2] 9-7-2 E]EF o 2rgtd Tuo]E (254, 0.2 mmol),
AtelZZAEolgl (0.1 mL), DMF (6 mL). MS ESI [M+H]" 7292, 74k
[C35H39F3NGO4So+H]” 729.2.

oAl 20 AleF (dRE R D) 7-(Atol E 2 obr] o )-4-(4-1 F A R )-6-(1-
(EREF L 2-AE)d X Y)-(5 B/EE 6-((3s,5r)-rel-3,4,5-E 2] o & 5] | 2} %1 -1-Y)- 1H-
Hl 2 [d] o] ¥ o} &-2-9)-E] ol )[3,2-b] T 2] H -5(4H)--2 (ZE 2, 0.2 mmol), TFA (6 mL), &
%2 HCI (0.5 mL). "H NMR (400 MHz, CD;0D) § 7.94 (d, J=5.6 Hz, 1H), 7.56 (d, J=8.8 Hz,
1H), 7.26-7.23 (m, 1H), 7.18-7.14 (m, 1H), 7.09 (d, J=5.6 Hz, 1H), 4.67-4.60 (m, 1H), 3.92-
3.85 (m, 2H), 3.60-3.50 (m, 2H), 3.05-2.88 (m, 5H), 2.22-2.13 (m, 2H), 1.94-1.70 (m, GH),
5.10 (d, J=6.0 Hz, 6H); MS ESI [M+H] 477.3, Al AFA] [Ca6HzaNcOS+H] 477.2.
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A48: T-((HIEZSIo|==E- | 0 { 19 mg (16%);
2H-3] -4-21) o] 12)-6-(6- NH S Y=

N N -
3r,5s)-rel-3.4,5- //Q TFA
(Efﬂgﬂ%ﬁ]ﬂlﬂm-l-?g)- MH \_<

1H-11 Z[d]o] W] oh&-2- NN

A)E] ol 12[3,2-b] 3 & - H
5(4H)-<

A 1 A (dEE D 0): 4-@-rIEA M E)5-S 25 BYUEE 6-(1-
(EgETeavd E) A 32 U)-6-((3r,58)-rel-3,4,5-E 2] vl & 9] o) 2} 41 -1-Q)- 1 H-

Hl z[d] o] V| ohE-2-2)-4,5-t] e o] = & B of] 2=-[3,2-b] 9] ] W-7-2
EQEFo e xyolE (254, 0.2 mmol), Bl E 3ol = 2-2H-3] &-4-0}51 (0.1
mL), DMF (6 mL). MS ESI [M+H]" 745.1, | *F%] [C35H39F3N60552+H]+ 745.2.

A 20 A (@ut I D)y 4-@-mlEA A E)-7-((H E g sto] =R 2H-3] #-4-
yobr] 525 ‘;]/EEE‘ 6-(1-(ET] &5 2 v &) 3 H)-6-((3s,51)-rel-3,4,5-
E v d v o g2l -1-2)- 1H-#1 2= [d] o] v o -2- )ﬂoﬂ [3,2-b]3] &l ©-5(4H)-2
(ZE4, 0.2 mmol) TFA (6 mL), 2 Y” %% HCI (0.5 mL). "H NMR (400 MHz, CD;0D) § 7.95
(d, J=5.6 Hz, 1H), 7.60 (d, /=8.8 Hz, 1H), 7.28 (d, J=2.0 Hz, 1H), 7.21 (dd, J=8.8, 1.6 Hz,
1H), 7.10 (d, J=5.6 Hz, 1H), 4.40-4.30 (m, 1H), 4.08-4.02 (m, 2H), 3.95-3.87 (m, 2H), 3.63-
3.53 (m, 4H), 3.03 (s, 3H), 3.02-2.93 (m, 2H), 2.18-2.11 (m, 2H), 1.86-1.76 (m, 2H), 1.52 (d,
J=6.4 Hz, 6H); MS ESI [M+H]" 493.3, A|AFA] [Cp6H3:NcO,S+H]" 493 2.

A49: 6-(6-(4-H1 & 3] # 243 134 mg (79%);
-1 £ [d]o] 7] - [ )

ﬂéﬂl _]_7_‘603.—‘_53
2-1)-7- Q N TFA
R E7] 5 o] 1[3,2- &IL
v gl el Lo
b)) &l Y-5(4H)-2 N0
H

A 1A R (D B ) 4-(4-r EA A -6-(5 B/ 6-(4- = I H 2Rl 1-2)-1-
(B &7 2 ve)yd 2 d)-1H-1 [ d] | W] ThE-2-Y)-5-5 24,5

) aho] = 5 E] of x[3,2-b] 9] 2] ©1.7-9) 2 ﬂ% S FEw et T o] E (ZE2, 0.3 mmol),
2Z9 (0.08 mL, 0.897 mmol). MS ESI [M+H] 703.2, Al AFA] [Ca,H33FsNgOsS,+H]™ 703.2.

w7 2: Aok (ARE WP D) 44 E Al E)-6-(5 L/EE 6 (4-rﬂ1%ﬁlﬁﬂﬂ}ﬁ-1-%)-1-
(B EF 2 ehd 2 d)-1H-1 2 [d] o] W] o} &-2-¢)-7- 23 ¢ = E] o 12[3,2-

b3 & Y-5(4H)-= (=2, 0.3 mmol), TFA (5 mL), ¥ HCI (1 mL). "H NMR (400 MHz,
DMSO-de) & 12.46 (s, 1H), 9.98 (br. s, 1H), 8.17 (d, J=5.6 Hz, 1H), 7.71 (d, J=9.2 Hz, 1H),
7.33 (dd, J=9.2, 1.2 Hz, 1H), 7.24 (d, J/=2.0 Hz, 1H), 7.08 (d, /=5.6 Hz, 1H), 3.92-3.84 (m,
2H), 3.70-3.62 (m, 4H), 3.62-3.57 (m, 2H), 3.35-3.28 (m, 4H), 3.28-3.13 (m, 2H), 3.11-2.99
(m, 2H), 2.89 (s, 3H); MS ESI [M+H]" 451.3, 71 22| [Cy3H26NgO,S+H] 451.2.
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A50: 7-(4-
EOEENEE BIERRS)

6-(6-(4-H & 1) H| 2} 7 -1 )-

OH

126 mg (73%);
F a5,
TFA &

0 —
1H-#l Z[d]°] 7| T} Z-2- N NI/QN N—
2A)E] o] :=[3,2-b] 3] &] ©- {;ﬁ% —
- N\ H
5(4H)-2 A
H

oA 1Al (Db W C): 4@ EATEIE)-6-(5 B/ EE 6-(4-ml E T | 2Fd-1-)-1-
(BBl EFzve)d 2 d)-1H- ¥l Z[d]°] V| t}&-2-Y)-5-2- 24, 5-

tetol =2 E o =[3,2-b]9] e H-7-d  EEFo R RV E (2EE, 030
mmol), ¥] # 2] ©1-4-2 (91 mg, 0.897 mmol), TFA (4mL), 53 HCI (1 mL). MS ESI [M+H]"
717.2, AAEA] [C33H35F3NgOsSy+H]" 717.2.

oAl 20 AleF (A R D) 7-(4-dte] =E A 9 H 2] |- 1- A )-4-(4- 7 S A L )-6-(5
B/ET 6-(@-m e A HA-1-)- (B S F L2 A E)AH £ E)-1H-A 2 [d] o] 7] thE-2-
AYE] ol 5[3,2-b] 9 2] H1-5(4H)-2 (ZE 2, 0.3 mmol), TFA (5 mL), 5% HCI (1 mL). 'H
NMR (400 MHz, DMSO-dg) & 14.26 (br.s, 1H), 12.33 (s, 1H), 10.04 (br.s, 1H), 8.14 (s, 1H),
7.70 (d, J=7.28 Hz, 1H), 7.36-7.28 (m, 1H), 7.23 (br.s., 1H), 7.06 (s, 1H), 3.98-3.83 (m, 2H),
3.75-3.66 (m, 2H), 3.66-3.39 (m, 3H), 3.25-3.10 (m, 4H), 3.10-2.97 (m, 2H), 2.73 (s, 3H),
1.86-1.72 (m, 2H), 1.54-1.39 (m, 2H); MS ESI [M+H]" 465.3, A2FA] [CosHagNgO,S+H]"

465.2.

A51: 7-(((1R,2S)-2- WOH 15 mg (15%),
soi=saozeay | (] — %4 1%
O] 50)-6-(6-(4- ™o AN #E 271
v e 9] 7 241 -1-)-1H- S—X" N

Wl 2 [d]o] ¥] ThE-2- VAT

2)E] o] 1e[3,2-b] 7] 2] - N

5(4H)-=

A 1 AleF (Dt W O): 4-d-HI EA I )-6-(5 /T 6-(4-TlE 3 H 2 R-1-4)-1-
(B EF oz eh)d T 9)-1H- 2 [d]o] B th£-2-Y)-5-% 424, 5-

tato] =2 E o [3,2-b]F B d-7-4 EFEFezr R X HolE (&4, 020
mmol), (1S,2R)-2-0}0] Ao ZF Z AL (0.091 g, 0.80 mmol), DMF (7 mL). MS ESI
[M+H]" 731.2; AlAFA] [C34H37F3N60sS, + H] ™ 731.2.
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A 2: Al (et W D) 7-(((1R,28)-2-3}o] = Z Al ALo] Z 2 3 4o} v] ko)-4-(4-
HEATNA)-6-(5 H/EE 6-(4-vE 9 H 2R 1-)- - (EY EF L2 E)d £ d)-1H-
Wl Z2[d] o] W] v} E-2- ) E] o] 1m-[3,2-b] 9] 2] D -5(4H)-  (ZE-E, 0.20 mmol), TFA (5 mL),
HCI (1 mL) 'H NMR (400 MHz, MeOD-d,) § 7.82 (d, J=5.2Hz, 1H), 7.55-7.38 (1, 1H), 7.29-
7.10 (m, 1H), 7.05 (d, J=5.5 Hz, 1H), 7.01-6.93 (m, 1H), 4.55-4.43 (m, 1H), 4.15-4.05 (m,
1H), 3.22 (br s, 4H), 2.70 (br s, 4H), 2.39 (s, 3H), 2.14-1.96 (m, 3H), 1.92-1.73 (m, 5H); MS
ESI[M+H]" 479.2; H &) [CasH3oNgO.S+H] 479.2.

A52: 6-(6-(4-HE I H 2}~ N| x 57mg (27%);
1-2)-1H-9 Z[d]°] 7] o} &- Z 4 1=
2-d)-7-((¥ 2 -3- . N \N— TFA &
A vl ”)obn] i) El of 2[3,2- s | —/
b] ¥ 2] T-5(4H)-& T N

N™ ~0O

H
oA 10 Ak (LHE W ): 4-(4-F| E A A)-6-(5 L/EE 6-(4-H 8 3] H &7 -1-2)-1-
(EZZFL2re)d 2 Y)-1H- 1l 2 [d]o] V] T} &-2-2)-5-5 22-4,5-
tlslo] =2 g9 = [3,2-b]¥ B H-7-d ETEF Q2 ¥E HEH] olE (?i%é_]-, 0.3 mmol),
g d3-degtolwl  (0.09 mL, 090 mmol). MS ESI [M+H]' 7242, A4
|:Q;4I'I32Fﬂ\1704sg-i-H]Jr 724.2.

14
rLE
@)
‘/
T £

@A 2: Aok (2 9 D) 4-@-HI AR )-6-(5 F/EE 6-(¢4-H D T o 247 -1-Y)-1-
(EglEF e zrE)d ¥ ) 1H-H 2 [d]o] V] T} &-2-9)-7-((F) & T -3-

A v &)olv] x)E] o] = [3,2-b] 3] 2] D -5(4H)-- (1%@ 0.3 mmol), TFA (4 mL), &3 HCl
(1 mL). 'H NMR (400 MHz, CD;0D) § 8.92-8.81 (m, 1H), 8.78-8.67 (m, 1H), 8.56-8.45 (m,
1H), 8.00-7.85 (m, 2H), 7.62-7.50 (m, 1H), 7.30-7.21 (m, 1H), 7.20-7.13 (m, 1H), 7.12-7.03
(m, 1H), 5.31 (s, 2H), 3.91-3.77 (m, 2H), 3.73-3.57 (m, 2H), 3.41-3.22 (m, 2H), 3.20-3.07 (m,
2H), 3.01 (s, 3H); MS ESI [M+H]' 472.3, A1 2F4] [C15HasN,OS+H] 472.2.

A53: 6-(6-(4-| 2 3] ) &7 S 100 mg (48%);
1-9)-1H-#l Z[d] o] 7] T} Z- N~ FA 1y E;
2-9)-7-((¥) 2 -2 . N e TFA &
e yorr)ie)-E o =p3.2- | I
b] ) 2] -5(4H)-& m N

N™ ~0

H
SA 1 A (L B O): 4-(4- 1’115/\]‘%*_1%‘)-6-(5 ‘%‘—/Eﬁt 6-(4-P 2 5 o] 2k 5 - 1-2)-1-
((Eﬂ%#gitﬂla)@_ﬁ%) TH-#l 2 [d] o] v] th&-2-A)-5- 44,5

t]slol = 2 E]of| 3 2-b]F ] H-7-d Eg]ZE _‘?_i‘?ﬂ%é_iiﬂ] OlE (Z&4, 0.3 mmol),
vlgjd-2-drgtolrl (0.09 mL, 0.897 mmol). MS ESI [M+H] 7242, AAA
[C34H3,F3N;0,S,+H]' 724.2.

A 20 A (LWt W D) 4-(4-F S A A )-6-(5 B/EE 6-(4-7E 9] Al 7l 1-2)-1-
(EREFosH @) ¥ d)-1H- 1 2 [d] o] 7] o} £-2-9)-7-((] ] ©-2-
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o uﬂu)o}u] Lo)E ol 12[3,2-b] 9] 2] W -5(4H)-2 (&4, 0.3 mmol), TFA (4 mL), &% HCI
(1 mL). "H NMR (400 MHz, CD;0D) & 8.67 (d, J=5.5 Hz, 1H), 8.05 (t, J=7.4 Hz, lH), 7.94
(d, J=5.5 Hz, 1H), 7.68 (d, J=7.5 Hz, 1H), 7.63 (d, J/=8.8 Hz, 1H), 7.58-7.51 (m, 1H), 7.25-
7.21 (m, 2H), 7.08 (d, J=5.5 Hz, 1H), 5.25 (s, 2H), 3.95-3.84 (m, 2H), 3.72-3.62 (m, 2H), 3.41-
333 (m, 2H), 3.21-3.10 (m, 2H), 3.01 (m, 3H). MS ESI [M+H]" 472.3, 7|3k
[C2sHasN,OS+H] " 472.2.

A4/ TUPAC % 2x & AT,
[e2]
=
AS4: 4-(3S.45)-3- I 113 mg (53%);
220 v H e ey O\ M\ B IR RS
©1)0} 1] 52)-5-(6-(4- NH O 2 TFA
o) e o] of 2} -1-20)- 1 H- N

Wz [d]o] v vhE-2-
2AyE] ol 1=[2,3-b] 3] 2] ¥-
6(7H)-<-

A 1A (L Y C): 7-@-THI S A ED-5-(5 2/ 6-(4-0 - m| 24 R 1-)-1-
(ERIER20 )M E E)-1H-H = [d]0|0|CtHE-2-Y)-6-2 2-6,7-

C|SHO| E2E|0f| ,=[2,3-b] | 2| El-4- EQERQZHEMEZ 0| E (0.23 g, 0.30 mmol),
(3S,4S)-tert-F & 4-0t0[ = -3-ZEF 2 O|H| 2| H-1-Ft5 22 0[E (0.20 g 0.90 mmol),

DMF (5 mL)2| E&E. MS ESI [M-CF;0,S+2H]" 702.2, AAFA] [Ca3HaFN;0,S+H]
702.32.

oAl 2 Ak (Lut 3 D) (3S4S)-tert-F 8 3-EEQ 2 4 ((7-4-HEAIHIE)-5-(5
s 6-4-H 2O 2tE-1-2)-1-(ERIERLEN E)H = )-1H-H X[d]0| 0| C}E-2-
)-6-S 2-6,7-C|SHO| ERE| 0f .= [2,3-b] I| 2] Tl-4- )0t 0| o) I mf| 2| Tl-1- 7S A 20| E

(0.23 g, 0.30 mmol), TFA (7 mL), ¥ &= HCI (1 mL)2| £8HE. 'H NMR (400 MHz,

CD;OD) 8 7.55 (d, J = 8.8 Hz, 1H), 7.48 (d, J = 6.0 Hz, 1H), 7.24-7.16 (m, 2H), 7.10 (d, J =
8.4 Hz, 1H), 5.12-5.07 (m, 1H), 5.03-4.99 (m, 2H), 4.41 (br.s, 1H), 3.90-3.56 (m, 6H), 3.52-
3.43 (m, 1H), 3.32-3.27 (m, 1H), 3.23-3.09 (m, 2H), 3.01 (s, 3H), 2.52-2.41 (m, 1H), 2.21-2.09
(m, 1H); MS ESI [M+H]" 482.2, 7] 2F%] [C24H28FN7OS+H]+ 482.2.

AS5: 4-((3R*,45%)-3-
EER S EE ST

A)ohr] 2)-5-(6-(4- NH Q A 2TFA
o & 5 o) 2} - 1-2)- 1 H-
Wl Z[d]o] v th&-2-

2d)E] ol 2=[2,3-b] 3 2] -
6(7H)-2

114 mg (54%);

2N g

X
SNo
H
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Al 1A (ERE Y O): 7-(4-T E A ED-5-(5 /B 6-(4-D = -I|H 2HE -1-)-1-
(EC|ERL2H )y E &) 1H-H &= [d]0| 0| CHE-2-2)-6-2 4-6,7-

CISIO|E2E|0| £[2,3-b] T 2| El-4-Y EERERLENEEZHOIE (0.23 g 0.30 mmol),
(3R*,48*)-tert- 2 &l 4.0t0|-3-ER Q20| 2| Tl-1- 7S 4 20| E (0.20 g, 0.90 mmol),

DMF (5 mL)2| Z%&. MS ESI [M-CF;0,8+2H]" 702.2, AXFA] [Cs7HuFN,0,S+H]
702.32.

SA 2: Alek (2uk W D) BR*AS*)-tert-RE 3-ER Q2 A-((7-(4-H EA|H )55
2/ 6-¢-HEDHatE-1-2)-1-(EE ER 2 EHH = )-1H-H Z=[d]0| 0| CHE-2-
2)-6-F2-6,7-CI5HO| EZ E|Of| = [2,3-b] T| 2| £l-4- )OO b)) T | 2| El-1- 7S A 20| E

(0.23 g, 0.30 mmol), TFA (7 mL), X &3 HCI (1 mL)2| E8Z. 'H NMR (400 MHz,

CD;OD) §7.57 (d, J=8.8 Hz, 1H), 7.52 (d, J=6.0 Hz, 1H), 7.24 (d, J=2.1 Hz, 1H), 7.21 (d,
J=5.9 Hz, 1H), 7.15 (dd, J=2.1, 8.9 Hz, 1H), 5.19 (d, J=46.7 Hz, 1H), 4.43-4.27 (m, 1H), 3.78
(d, J = 12.6 Hz, 3H), 3.72-3.57 (m, 2H), 3.49 (d, J =13.9 Hz, 2 H), 3.41 (d, J=14.2 Hz, 1H),
3.23 (d, J=3.5 Hz, 4H), 3.00 (s, 3H), 2.42-2.23 (m, 2H); MS ESI [M+H]" 482.2, 7| 4}X]
[C2HosFN,OS+H]" 482.2.

A56: 4-0}m] 4o5-(5- F 40 mg (16%);
;$¢E@¢ﬁﬂ¢-w N b ghe 4 ugE
1b4mmAﬂL ahe
6(7TH)-- STON"S0o

H
Aok (A WAL o € 2-(5-FF 2 2-6-5. 3% 2 Le- TH-H 2 [d] o] W] Th&-2-
oA El o] E (186 mg, 0.60 mmol), 2-0t0| =-2-A|OF = E| @ 3l (75 mg, 0.60 mmol), LDA

(3.0 mL, THF/hex & 1 M, 3.0 mmol) $ <= THF (6.0 mL); "H NMR (400 MHz, CD;0D) &
7.58 (d, J=11.6 Hz, 1H), 7.55 - 7.51 (m, 2H), 7.21 (d, J/=6.0 Hz, 1H), 3.97 - 3.94 (m, 4H), 3.30
-3.27 (m, 4H); MS ESI [M+H]" 386.2, A *FX] [C1sH,sFNsO,S+H]" 386.1.

AS7: 4-(((1S,2R)-2- 36 mg (25%),

shol =34 o —~ BRI
Abo] & 270} )5 " Q el 27
(6-(4-71 & =) o 2} -1-9)- =
1H- 1:‘H——‘—[d ] ]L]"J"Q' S N o

) E]of] 1=-[2,3-b]3] &) ¢ - H
6(7TH)-<

A 1 (e U O T-@-HEAE)-S(5 B/EE 6-@-rE ] Hebd-1-2)-1-
(EY &7 o5-ve)- A X d)-1H-W £[d] o] 7| thE-2-Y)-6-5 22-6,7-

Oatol S ZE| o] h[2,3-b]9] 2] HU-4-d  EEF oz ey yols (2EZ, 030
mmol), (1R,28)-2-0}7]=Abo] FEHALE (0.14 g 1.2 mmol), DMF (7 mL). MS ESI
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[0285]
[0286]

[0287]

[0288]
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[M+H]" 731.2, AIAFX] [C34H37FsNgOsS, + H]" Al AHA] 731.2

A 2: (49 " D) 4-(((18,2R)-2-3F0] == A o] & & 8] Ao} L) 7-(4-7] S A 1l A )-

5-(5 Q/EE 6-(4-H1E ] A bl -1-)-1((E ] &7 e 2l E) A X d)-1H-

wlz[d] o] v thE-2- ) E] ol 5:[2,3-b] 3] 2l H-6(7TH)- (= E-Z, 0.30 mmol), TFA (5 mL),

HCI (1 mL); "H NMR (400 MHz, MeOD-d3) & ppm 7.53 (d, /=5.99 Hz, 1 H), 7.48 (br. s, 1 H),

7.20 (br. s., 1 H), 7.12 (d, J=5.99 Hz, 1 H), 6.97 - 7.04 (m, 1 H), 4.38 - 447 (m, 1 H), 4.04 -

4.11 (m, 1 H), 3.19 - 3.28 (m, 4 H), 2.65 - 2.75 (m, 4 H), 2.40 (s, 3 H), 2.08 - 2.17 (m, 1 H),

2.00-2.08 (m, 1 H), 1.75 - 1.90 (m, 4 H), 1.46 - 1.61 (m, 2 H); MS ESI [M+H]" 479.2,

A REA] [CasH3oNgO-S + H 17479.2.

A58: 4-(((18,2R)-2- OH

Shol =2 A]. a4
NH

4 | S

! . T e 9]
)\}o]—:éiiqﬂ%l)o}u] 4)-5- i s
N
D
0O

23 mg (17%), 24

(6-(4-v & I H g} 71 -1-<)-
1H-91 % [d]o] 7] T} -2~
A)-El el 1=[2,3-b] 9 & -
6(7TH)-2
A 1 (@ 1Y 0 7-@-HEANAE)-S- (5 2/ 6-(d-mE T H 2R -1-Y)-1-
(EEFo 2 ) A 2 d)-1H- 2 [d] o] 7] ohE-2-Y)-6-5 22-6,7-
Yalol 2 el =[2,3-b] 2 d-4-d  EgZERozvel A I YolE (2&E, 030
mmol), (1R,2S)-2-0}r|=Ate]F=HERE (0.10 g, 1.2 mmol), DMF (7 mL). MS ESI
[Cs3H35F3NgOsS, + H] caled 717.2, 4 =] 717.2
A 2: (L E B D) 4-(((1S,2R)-2-3F0) = E A Alo] F & gl & )o} v m)-7-(4-1] Z-A] ¥l 2)-
5-(5 2/ 6-(4-" 2 3] ] 231 -1-)-1-((E] EF . 2w g)A 3 d)-1H-
Wl Z[d]o] v] thE-2-2)E] ofl %:[2,3-b] 3] @ H-6(7TH)-& (%2, 0.30 mmol), TFA (5 mL),
HCI (1 mL); "H NMR (400 MHz, MeOD-~d,) & ppm 7.55 (d, J=5.99 Hz, 1 H), 7.42 - 7.51 (m, 1
H), 7.12 - 7.25 (m, 1 H), 7.09 (d, J=5.87 Hz, 1 H), 6.94 - 7.01 (m, 1 H), 4.43 - 4.51 (m, 1 H),
4.32-439 (m, 1 H), 3.16 - 3.26 (m, 4 H), 2.62 - 2.74 (m, 4 H), 2.38 (s, 3 H), 2.17 - 2.26 (m, 1
H), 1.89 - 2.15 (m, 4 H), 1.69 - 1.81 (m, 1 H); MS ESI [M+H]" 465.2, Al AFA] [Cp4HasN6O,S +
H]" 465.2
R O
==1,7= TL=lT =2 )=
1H-# %-[d]0] 7] T} .0 diﬁ i
) E] o] 1[2,3-b] 7] 2] ¥ N
6(7TH)--2
Al ek (D uk i A2): o € 2-(6-(4-1 & -1 4-T) o} A| - 1- Y )- 1 H-8l 2= [d] o] ¥ B} Z£-2-
ol A €l o] E (255 mg, 0.8 mmol), 2-0} 7] =E] 2 ¥l-3-7} B U EZ (100 mg, 0.8 mmol),
LDA (THF/hex & 1.0 M, 4 mL, 4 mmol), THF (10 mL), 45 °C, 2 h. 82 mg ¢| 78|39 2
nn8)3tE £9Eo] 559, THF (10 mL) 52| KOBu'(THF £ 1.0 M, 1.0 mL, 1

mmol) £ rt, 30 min O|= 35°C, 1 h ¢t R D E2|BFA|ZAC}; 'H NMR (400 MHz, CD;0D) &

STON
H

28 mg (7%);
EiRc IR RS

TFA

6.23 (d, /=9.2 Hz, 1H), 7.52 (d, /=5.6 Hz, 1H), 7.19 (d, J=5.6 Hz, 1H), 7.14 (dd, J=9.0, 2.2
Hz, 1H), 7.03 (d, /=2.0 Hz, 1H), 4.00-3.30 (m, 8H), 3.00 (s, 3H), 2.40-2.30 (m, 2H); MS ESI
[M+H]" 395.5, Al 23] [CoH2NsOS+H] ™ 395.2

7] SRS Adw Py A3 e Azs.

A60: 4-o}r] =-5-(5-4-wE I H e} -1-FFR D) -1l Z [d] o] W }E-2-U ) El o %= [2,3-b]-F ] Y -6 (7TH) -

Q,
K N/_\N— ) NCN‘ NCN?

//N j— NN ] NH, r\’

S NH, ﬁﬂ s s NNp
EtO’ o] H H

LDA (THF/&AF 5 1.0 M, 2.3 mL, 2.3 mmol)& A-Zol|A] 154 ZA of2 slol] 4= THF (20 mL) 52 o€
2-(6-(4-W g a0 o &R -1-7} B ) -1H-Hl % [d] o] v T} =-2-L Yo} A Hl o] E (0.150 g, 0.45 mmol) & 2-o}m]=E]Q
#A-3-7FRYEZ (0.056 g, 0.45 mmol)2] nRkE HEdo| Hrislglv). e Z7]o A4, 53 o] F 35
CToAA AAEJY. w-s EFEo] Aoz WyztEy] oA 1A1ZF Fet 71dS 35TolA AEsta, 4
NHCLE AAA 715, et sholl sFAIH T, RP HPLCAl o8t A= v 244 13 E (82 mg, 35 B)ZEA N-(3-
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AlobieE] 2. 81-2-91)-2-(5- (4= & 3] | e~ 1-7h 1 6 )~ -9 2 [d] o] o] v 291 Yo Eo}v] E4TFAS 555151t
1H NMR (400 MHz, CDsOD) & 7.96 (s, 1 H), 7.89 (d, J=8.5 Hz, 1 H), 7.68 (dd, J=8.4, 1.4 Hz, 1 H), 7.09
-7.14 (m, 2 H), 3.25 - 3.81 (m, 8 H), 2.97 (s, 3 H).

oA 2. obd wRE o] AMAES PoraPak (2 g, MeOH th& MeOH 2] 2 M NH;E AFE3H S E3) oA 712, A%
A AT, ol2& 39 &4 (0.055 g, 0.13 mmol)gl 4 THE (12 mL) 84S 380 ZAx 2-2o|A] LiHMDS (THF
= 1.0M, 0.7 ml, 0.7 mmol)= =23} 108 S<QF w3t ar, 95-% Eot 45T oA 7HE e, S ES
o] ALeow WA I, £ NHCIZ 7117‘&]/\]7]1, 7het Stoll FE=A|F 3L, B3 HPLCE AAS+gth. PoraPak

(2 9% B8 o3 2 CHCLES Uz we 34 2R 3.6 ng (3 WEA EA AFZS S5, N
MR (400 MHz, CDLOD) & 7.58 - 7.77 (m, 2 H), 7.51 (d, J=5.80 Hz, 1 H), 7.30 (dd, J=8.30, 1.30 Iz, 1
), 7.14 (d, J=5.80 Hz, 1 H), 3.53 - 3.92 (m, 4 ), 2.48 - 2.70 (m, 4 1), 2.43 (s, 3 H). MS ESI [M +
01" 409.2, Z12FA [CoollooNeO:S +H]™ 409.2.

A</ TUPAC % % Tx -tk
o
h=
A61: 4-0}m] L5 (61 EH 252 N/ 19 mg (7 %);
(4-r 2 o 3l 24 -1-¢)-1H- Q O w7
2 [d]o] V] tF - N ALY
) Ef ol -[2,3-b] ] & TFA
6(7TH)-& NHz N
X N
7] H
STONTO
H
AR (3% A3): ©HAI 1: -5 THF (12 mL) B2 ol 2 2-(5-¥ 2 -6-(4-w & 3] 7 2 -1-)-
1H-#1 22 [d] o] V] Th&-2-A oAl Bl 0] £ (0.17 g, 0.53 mmol), 2-0}] =B @ #.3-7t R U =2

(72 mg, 0. 53 mmol), LDA (THF/& 2t & 1.0 M, 1.7 mL, 1.7 mmol). ©-7] 2: 5= THF (20
mL) 52| LiIHMDS (THF & 1.0 M, 1.7 mL, 1.7 mmol).

"H NMR (400 MHz, CD;0D) 8 7.48 (d, J=5.77 Hz,1 H), 7.44 (s, 1 H), 7.38 (s, 1 H), 7.12 (d,
J=5.77 Hz, 1 H), 3.58 - 3.59 (m, 2 H), 3.43-3.23 (m., 4 H), 3.07 - 3.22 (m, 2 H), 3.01 (5, 3 H),
2.45 (s, 3 H). MS ESI [M+H]" 395.1, 7] 2F] czoﬂnNﬁos +H]+ 395.2.

A62: 40} 1) 4--5-(5- 6.5 mg (2 %);
(2 EY4-7LEE)-1H- P A AL
- [d]o] P thE -2 \H {;L el 971
olyE] ol 12 [2,3-b]¥] 2] 2
6(7H)--
S N o
H

AF (3 A3 @ 1 R THE 24 mL) B olE 2-(6-(W & W4-7F 0 D)- 1H-
Wl Z[d]o) Pl TFE-2-2)ot Al EHl o] E (0.22 g, 0.70 mmol) 2 2-0}r] =B @3-tV EY
(84 mg, 0.70 mmol), LIHMDS (THF & 1.0 M, 3.5 mL, 3.5 mmol). 7] 2: ¥<= THF (20

mL) 52| LiHMDS (HF & 1.0 M, 1.2 mL, 1.2 mmol) .

"H NMR (400 MHz, CD;0D) § 7.63 - 7.76 (m, 2 H), 7.48 - 7.52 (m, 1 H), 7.31 (dd, J=8.30,
1.50 Hz, 1 H), 7.14 (d, J=5.77 Hz, 1 H), 3.58 - 3.88 (m, 8 H). MS ESI [M+H]" 396.2, Z|2}=]
[C1oH17N50;S +H]" 396.1

A63:  7T-(AlolEF R I R Foln ) -6-(6-(4-HE ] H 2} -1-)-1H-H Z [d] o] vt} =Z-2-2 ) E] o .= [3.2-b]-F] ] ¥l -
5(4MN)-& 2.2, 2-E8|ZFZolAH O E

AN /\

NH- N N/
Ha.

\ N"So CF2COH

T DCM (1 mL) 59 7-3lo] == A-6-(6-(4-7 & ] o] 2} 2 -1-L )-1H-H = [d] o] v| T}
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[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

SSS0dl 10-2614872

Z-2-A) o [3,2-b]F 2l -5(4l) -2 (58 mg, 0.152 mmol)e] HEFNS A2oA  Tf,0(0.55 mL, 0.916 mmo
Dell A71eielct. A v EFES Alo]EF2Z23olyl (100 mg, 1.83 mmol)2] 0ToA el A7} ool vt
A AZelA wnkekgltt, Y g EFES 40TolA WA wwkekglar, DOME S|AEklar, ol 23}
NalHCO; =] M-S FH3IAT. 77155 Na,S0y dellAl AxA7]aL, ARAI7|aL, $HFAA AR2AAT. Ais
S MeOHoll &3§A17]13L, PoraPakd E¥#A17]aL, olF St afel]l &wje] AAE FHaTh. = AHES 4
HPLCE AAsto] 84 w38 (5 mg, 6% &)= EA T2 Agich. 1 NR (400 Miz, (DOD) & 7

J=5.5 Hz, 1H), 7.61 (d, J=9.0 Hz, 1H), 7.26 (d, J=2.0 Hz, 1H ), 7.21 (dd, J=8.4, 2.0 Hz, 1H), 7.10 (d,
J=5.5 Hz, 1H), 3.92-3.84 (m, 2H), 3.71-3.62 (m, 2H), 3.41-3.36 (m, 2H), 3.20-3.10 (m, 2H), 3.09-3.03

(m, 1H), 3.01 (s, 3H), 1.04-0.96 (m, 2H), 0.93-0.89 (m, 2H); MS ESI [M + H]+ 421.2, AAEA

[CoolyNOSHI] ™ 421.2.

A64: 4-o}tr]-5-(6-(F A gt -1-2)-1H-WZ [d] o] P t}E=-2-2D El ol = [2 . 3-b ] F] & Y -6 (7)) -
tert-5g 4-(3-o}u]=—~4-LEZ Y )H Hatgl-1-7}E 7 o] E

OZNON NBoc
s

HoN DMSO (100 mL) %] 5-Fzz-2-UE=Zoldd (2.5 g, 14.48 mmol), tert-3¢ 3]s
HR-1-7HE A G o) E (3.24 g, 17.38 mmol) 2 KO3 (4.0 g, 28.96 mmol)e] EFES 39 %<+ 100TolA =
A

S, 0 (150 mL)E o] mekshi A H7pshglal, & oAFA7]aL, W02 Algstar, 117 24

rié

m{n

(2.6 g, 57%) 24 EA TS I, HONR (400 MHz, CDCls) & 8.04 (d, J=9.79 Hz, 1 H), 6.27 (dd,
J=9.66, 2.64 Hz, 1 H), 6.21 - 6.11 (m, 2 H), 5.95 (d, J=2.51 Hz, 1 H), 3.61 - 3.54 (m, 4 H), 3.40 -
3.34 (m, 4 H), 1.50 (S, 9 H), MS ESI [M‘H‘I]Jr 3232, ﬁ]ﬂ'j] [C13H22N404+H]+ 323.2.

tert—57H9 4-(3,4-tjo}n] -y d ) Tl el 7 -1-7}E g o] E

H>N N NBoc
N/

HoN

MeOH (150 mL) 9] tert-#& 4-(3-oln|—~4-UEZFH ) I ¥ - 1-7H5 A g o E
(2.6 g, 8.04 mmol)e] @AErHe] 10% Pd/C (130 mg, 5% wt)S H7 e, AAE ZIFES H, HE O/N 3 ¢

2sAZT. ARE WhE ERES ARATIAL, sFA7IAL, ARAA Fe AN A¥E (2.29 g, TDEA E
A FEES ATk, H MR (400 Mz, COCl;) 6 6.66 (d, J=8.28 Hz, 1 1), 6.39 (d, J=2.51 Hz, 1 1), 6.34
(dd, J=8.28, 2.51 Hz, 1 H), 3.60 - 3.53 (m, 4 1), 3.46 - 3.23 (m, 4 1), 3.02- 2.95 (m, 4 H), 1.49 (s,
9 H); NS EST [MHH]™ 293.1, 7A1AER] [CisfluNOH] 293.2.

tert-7g 4-(2-(2-o FA]-2-52 o € )-11- % [d] o] P] o} &-6- ) 7] A e} 5] -1-7F 53l 2 o] E

2

EtOH (3 mL) 9 tert-% 8 4-(3,4-toln| v d) v H2}2-1-7} 52 g o] E (100 mg, 0.34 mmol)e] &0
g 3-o|EA]-3-0|n| =X 23 Q Y|o]E slo|=2F&Eeo]= (190 mg, 0.68 mmol)E H7lsloitt. YA E EdES
3AIZE FeF 60CE 7FEEkdTE. &ule A A o]F, o= DM (10 mL)E 33X A7), F3} NaHCOs= pH = 8

(3

f

BN

Asta, #¥3ATk. A48 DM (10 mlx2)2 F&3t3, 2FH FE2ES NaSO, JolA AxAIFAL, o|F &
AR, ZHYA FRrrEaHS (8 100% EtOAc, ©]F MeOH/DCM 0-20%) & AA|sle] A& o ax A 13
(116 mg, 87%)=A ZEA 3gES AArt. HONR (400 MHz, CDs0D) & 7.49 - 7.40 (m, 1 H), 7.15 - 7.10

o

(m, 2 H), 4.22 (q, J=7.11 Hz, 2 H), 3.95 (s, 1 H), 3.61 (br. s., 4 H), 3.11 (br. s., 4 H), 1.50 (s, 9
H), 1.28 (t, J=7.15 Hz, 3 H); MS ESI [M+H]+ 389.2, AALA [CZ()H28N404+H]+ 389.2.

tert=FY4 4-(2-(4-0}]=~6-52-6, 7-U] 5} = ZE] o = [ 2, 3-b ] T 2] H-5- )-1H-¥ Z [d ] o] 7] O} ZF—6- Y ) T 5 2} 7]
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[0302]

[0303]

[0304]

[0305]

[0306]

SSS0ol 10-2614872

-7} R o]

H N/_\NBoc
(I@
4 |\ N
S N“TO
Ak W A wheE), 2-olu| -4~ BAE Q. H-3-FtRUEY (64 mg, 0.52
Al

mmol), tert-F8 4-(2-(2-o| HA|-2-F Ao d)-1H-Wlx[d]o]nhE-6-4) T H g2l -1-7Hg A g o] E (200 ng,
0.52 mmol), LiHMDS (THF <& 1 M, 2.0 mL, 2.06 mmol)9e] |MNE x}83le] ¥k A TFE (88 mg, 35%)FA]

A SFES ARSI, H MR (500 Mz, DMSO-d;) & 12.72 - 12.61 (m, 1 H), 12.13 - 12.02 (n, 1 H),

10.72 - 10.55 (m, 1 H), 8.01 - 7.93 (m, 1 H), 7.57 (d, J=5.62 Hz, 1 H), 7.52 - 7.43 (m, 1 H), 7.24 -
7.10 (m, 2 H), 6.93 - 6.87 (m, 1 H), 3.52 - 3.44 (m, 4 H), 3.07 - 3.00 (m, 4 H), 1.45 - 1.40 (m, 9 H);

MS EST [MH]" 467.2, AR [CotagNo0sSHI] 467.2.

4=0p 1] s5(6-(3] )2} 21-1-21 )~ 111 [d] o] 1] 5} -2 ) Bl ] = [2, 3-b ] 9] 2] W6 (7H) &

HU
uj
2,
b
S
i

TFA (1 mL) 9 tert-%9 4-(2-(4-0}7| =-6-22-6,7-T]5}o| =
Z[d]elntE-6-4) I H etz -1-7F2- A ol E (83 mg, 0.178 mmol)e &3E&ES

2A1ZF Fok Ao sttt HFES MeOH (20 mL)oll &8jA|7]13L, PoraPaks F3A|7]aL, o]
(

45 mg, 69%)=A ZA 3F}ES Y. MR (400 MHz, DMSO-ds) & 12.65 - 12.5

1 H), 10.77 - 10.61 (m, 1 H), 8.03 - 7.94 (m, 1 H), 7.59 (d, J=5.77 Hz, 1 H), 7.54 - 7.42 (m, 1 H),
7.19 - 7.10 (m, 2 H), 6.92 - 6.86 (m, 1 H), 3.09 - 3.01 (m, 4 H), 2.94 - 2.88 (m, 4 H); NH,ol 7]¢1gk Al

= 8ol3tA AEE 4 gk, MS ESI D] 367.2, AXEA] [CMHMNGOS+H]+ 367.1.

fol

AB5: 4-oFn]| =-5-(6-(4- (A E-3-2) ) | 2} -1-2 ) -1H- A = [d] o] v T} Z-2-2 ) E] ol = [ 2, 3-b ] ¥ 2] -6 (7TH) -
DCE (2 mL) ZF9] 4-opv|%-5-(6-(I#ehxl-1-L)-1H- Mz [d] o] | thE-2-U) El ol .= [ 2, 3-b] ] 2] I -6(7TH) -2 (45
mg, 0.123 mmol), SAE-3-2 (8.8 mg, 0.123 mmol), % NaBH(OAc)s; (120 mg, 0.552 mmol)9] EFES A9
A REA] REERQIaL, o] & o IAFTE. oItES FFHA17]aL, 5] HPLCE AAlste] &4 ¥ E (50 mg, 76%)
24 TFA o= T4 32 Ak, H NR (400 Mz, CAOD) 8 7.66 (d, J=9.03 Hz, 1 H), 7.51 (d,
J=5.77 Hz, 1 H), 7.29 (t, J=8.91 Hz, 2 H), 7.18 (d, J=6.02 Hz, 1 H), 4.98 - 4.87 (m, 4H), 4.54 - 4.45
(m, 1H), 3.63 - 3.40 (m, 8 H): MS ESI [M+H]" 423.2, AIRFX] [CollpNeO,SHI] 423.2.
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[0307]

A A/ TUPAC 4 Fz 8 A9,
o]
)=
A66: 4-(((18,2S)-2- O 35 mg (23%);
dpel= 2ol 209 L, A e
O] 12)-5-(6-(4- ,
o2 9] ] 2} 7-1-2)- 1H- LA
#l 2 [d]o] v] ohE-2- H
AYElof) :=[2,3-b] 7 2] -
6(7H)-

oA 1 7-(4-HI EAHE).54(5 D 6-(4-0 E-T T 2 El-1-Y)-1-
(EEIERE0E)HE = D) 1H-H X[d]0[0|CtE-2-¥)-6-F 2-6,7-

CISIO|ERE|0| =[2,3-b]T|2|El-4-Y EEERZHEMHI Z 0| E (0.22 g 0.29 mmol),
(18,25)-2-Ot0] = AtO| 2 2HE}-1-& (0.12 g, 1.2 mmol), DMF (5 mL)2| %2 MS ESI
[M-CF;0,S+2H]" 585.4, Al AF2] [C3,H36NqO3S+H] 585.3.

Aok (dut 7Y Oy
L

oAl 20 AleR (Yub WY D) 2-(4-(((18,28)-2-8l 0] = Al ALo] F 2 A E )0} P ix)-7-(4-
o] = A A )-6-L 22-6,7-T] B o] = B E] o) 1=[2,3-b] 9] 2] T -5-2)-5- D 6-(4-7 3] 7] 2} 7 -
1-)-1H-¥l 2 [d]o] ] T} Z-1-9 Eg)Z 2 2 v etd o] E (ZE X, 0.28 mmol), TFA

(5 mL), ¥ &= HCI (1 mL)2| ET=. 1H NMR (400MHz, CD;0D) & = 7.75 - 7.60 (m, 2
H), 7.41 (br. s, 1 H), 7.30 (s, 1 H), 7.19 (d, ] = 5.0 Hz, 1 H), 4.15 - 4.04 (m, 1 H), 4.02 - 3.89
(m, 2 H), 3.73 - 3.61 (m, 2 H), 3.28 - 3.14 (m, 5 H), 3.00 (br. s., 3 H), 1.99 - 1.84 (m, 2 H),
1.76 - 1.46 (m, 3 H), 1.43 - 1.31 (m, 1 H); MS ESI [M+H]" 465.3, A 2FA] [CyyHogNgO»S+H]
465.2.

A67: 4-(((IR 2R)-2-
gto]=E Al tol 2 2 M H)
O} 1] 1)-5-(6-(4-

ol g 7] 7 2} -1-2)-1H-
Wl z[d]o] V] thE-2-
AYE] o 12[2,3-b] 9] ] ©-
6(7H)-

45 mg (29%);
g 19 s
2 HCI

OH
O: N/_\N—
Wovs
7T A N
S N (o)

A 1 Akl S 0 7-@-OIEAHE)-5(5 R 6-4-T 2Ol T 2FEl-1- &)-1-
(E2|ER20E)H ZY) 1H-HX[d]0|0|CHE-2-Y)-6-F 2-6,7-

C|&tO| E2E|0f| o [2,3-b] 02| T-4- EREREL2HEFIZ 0| E (0.22 g, 0.29 mmol),
(1R,2R)-2-Ot0| = AtO| 2 2H E}-1-2 (0.12 g, 1.2 mmol), DMF (5 mL)2| £8t&. MS ESI
[M-CF;0,8+2H]" 585.4, Al AF2] [C3,H36Ns038+H]" 585.3.
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[0308]

g 20 ALk (a3 D) 2-(4-(((1R,2R)-2-3}0] EZ A ALo] 2 = Al )0} p] in)-7-(4-

] 7-t]stol = 2 B o] 12[2,3-b] %] 2] -5-2)-5- B 6-(4-H & 7] | e} 7
[-)-1H-HZ[d]o] v THE-1-d ER) SR 22 2 Yo E (ZEE, 0.28 mmol), TFA
(5 mL), ¥ &= HCI (1 mL)2| E2TZ. 1H NMR (400MHz, CD;0D) § = 7.76 - 7.62 (m, 2
H), 7.45 - 7.36 (m, 1 H), 7.35 - 7.26 (m, 1 H), 7.22 - 7.15 (m, 1 H), 4.14 - 4.05 (m, 1 H), 4.02 -
3.89 (m, 2 H), 3.74 - 3.62 (m, 2 H), 3.27 - 3.17 (m, 5 H), 3.00 (br. 5., 3 H), 2.00 - 1.83 (m, 2
H), 1.74 - 147 (m, 3 H), 145 - 132 (m, 1 H); MS ESI [M+H] 4653, A=
[C24H23N6028+H]+ 465.2.

A68: 7-0}1] =-6-(5- F — 91 mg (32%);
ZFQ2-6-(4- NH, r\}@’“'u”— A g
o & 37 #H 2 41-1-¢)-1H- ST ™ 2HCI

Wl z[d]e] V] thE-2- N

AYE] ol 5=[3,2-b] 3] 2] 2

5(4H)-&

Al (Dt W AlL): 3-0F0] -2-A] o} = E] 2 ¥ (75 mg, 0.6 mmol), O & 2-(6-(4-

O 2 o] | 2t F-1-2)-1H-H = [d]0] 0| CHE-2- 2)OF M| H| O] E (193 mg, 0.6 mmol), LDA (3
ml, 3 mmol), THF (8 mL). 'H NMR (400 MHz, CD;0D) § 8.01 (d, J=5.5 Hz, 1H), 7.59 (d,
J=11.0 Hz, 1H), 7.49 (d, J= 7.3 Hz, 1H), 7.11 (d, J=5.3 Hz, 1H), 3.71-3.68 (m, 4H), 3.46-3.41
(m, 2H), 3.23-3.31 (m, 2H), 3.03 (s, 3H); MS ESI [M+H] 399.2, A4+ [C1oH,9FNOS +H]'
399.4.

A69: 4-0}D] 5=-5(7- N N e 49 mg (13%);
ZF 02 6-(4- (/ff ¥ 24 0gE;
o € 5] 5 2} -1-2)- 1 H- ALK " 2HCI

N

Hl Z[d]o] W] thE-2-
Qe ol 1=[2,3-b] ¥ 2] -
6(7H)-&

ALk (Quk AL 2-0}1] 1=-3-A] o} = E] © 3 (100 mg, 0.8 mmol), H & 2-(6-(4-

o 2 oo 2 2-1-2)-1H-21 &= [d] O] O| T} &-2- 2O M Ef| O] E (258 mg, 0.8 mmol), LDA (4
ml, 4 mmol), THF (10 mL). 'H NMR (400 MHz, CD;0D) & 7.57-7.51 (m, 2H), 7.39-7.35 (m,
1H), 7.20 (d, J = 5.8 Hz, 1H), 3.69-3.36 (m, 4H), 3.47 - 3.37 (m, 4H), 3.35 (s, 2H), 3.03 (s,
3H); MS EST [M+H]" 399.2, Al 2] [C9H;oFN,OS +H]" 399 4.

A70: 4-(((1S,2R)-2- CEOH 40 mg (22%);
sto| == A Abo] 2 28 4) NH NONme S 192
o}B) 1+)-3-(6-(4- ! —~ 2 HC1

W e 3] 7 2h71-1-)-1H- RN
il 2 [d]o] ¥ oh&-2- .
YElof] :=[3,4-b]¥] & &=
2(1H)-&
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[0309]

oA 1 A (LR I ) -ml%*lﬂ.ﬂ’é)-s-(s /e 6-(4-0 E-T| | 2HE-1-2)-1-
(ECERRQENEHHEZ E‘ Bl R [d]0| 0| CF&E-2-2)-6-S 2-6,7-

C|3t0| E2E|0f =[2,3-b] T2 | 4-Y EREFLEMEHEZH0|E (0.26 g, 0.34 mmol),
(1R28)-2-OtO| = AFO| 22 LF-1-2 (0.1 g, 0.85 mmol), DMF (5 mL)2| E8&. MS ESI
[M+H]" 731.3, A4HA] [C34H37F3N(,0553 +H]" 731.2.

A 2: AT ok (Lt HEH D): 4-(((1S,2R)-2-3F o] = E A ALo] F 2 &) Ao} 1] -)-1-(4-

Hl S AA)-3-(5- R (6-(4-P B oo 2R 1-)-1-(El = F 2. 2o ) A £ d)- 1H-

Wl 2 [d] o] Pl ehE-2-) El ol '=[3,4-b] 9] Bl | -2(1H)--2 (220 mg == H), TFA (5mL), &
52 HCl (2 mL)2| E&E. 'H NMR (400 MHz, CD;0D) & 8.43 (d, J=3.3 Hz, 1H), 7.73 (d,

J=9.0 Hz, 1H), 7.44 (dd, J=9.0, 2.2 Hz, 1H), 7.34 (d, J=2.3 Hz, 1H), 7.01 (d, /=3.0 Hz, 1H),

4.03-3.94 (m, 3H), 3.74-3.65 (m, 2H), 3.42-3.35 (m, 3H), 3.31-3.19 (m, 3H), 3.03 (s, 3H),

1.87-57 (m, 5H), 1.35-1.17 (m, 2H); MS ESI [M+H] 479.4, A *FA] [Co5H3oNc02S+H]

479.2.

A71: (R)-3-(6-(4- 6 mg (3%);
)5 2 211 )- 1 H- v 4 19 8;
Wl Z[d]o] V] thE-2-Y )-4- /\:\HIL 2 HCI
(A Egstol =2 Fghk3.
Ayo}w] k)E] o 1=[3,4-
b]¥] 2 H-2(1H)-2

N
H

@A 12 ATk (2t B 0): 7-(d-HI S A E-5-(5 “—‘—/mb 6-(4-O| &-I| T 2471 -1- &)-1-
(ERIER20 )M E H)-1H-#H x[d]0|0|CHE-2-Y)-6-F 2-6,7-

C|5tO| E2E|0f| [2,3-b]T| 2| El4-Y ER[EFL2ENEEEZ|OIE (0.19 g, 0.26 mmol),
(R)-3-Ot0| E| EE}SIO| EZ Z 2t (0.06 g, 0.64 mmol), DMF (5 mL)2| £28&. MS ESI
[M+H] 7033, 7 2% [ngHggFgNéossﬁHT 703.2.

SHA 2: Al 2F (L B D): (R)-3-(5- B (6-(4-H o] w2}l -1-<)-1-

(B EF o 2dE)yd 2 d)-1H- Nz [d]o] v tHE-2-9)-4-((H E g}t o] = & F &-3-
Ayolu) 1) E ol 1 [3,4-b] 9] 2] ©-2(1H)-2 (ZEE, 165 mg), TFA (4 mL), ¥ &= HCI (1.5
mL)2| Z2Z. 'H NMR (400 MHz, CD;0D) & 8.54 (d, J=3.3 Hz, 1H), 7.74 (d, /=9.5 Hz,
1H), 7.45 (dd, J= 9.0, 2.3 Hz, 1H), 7.34 (d, J=2.01 Hz, 1H), 7.00 (d, J=3.3 Hz, 1H), 4.02-3.91
(m, 3H), 3.85 (dd, J= 9.5, 3.3 Hz, 1H), 3.78-3.54 (m, 5H), 3.43-3.35 (m, 2H), 3.28-3.19 (m,

2H), 3.03 (s, 3H), 2.11-1.94 (m, 2H); MS ESI [M+H]" 451.3, A 2F2] [Cy3HaeNGO,S+H]"
451.2.

A72: 4-(((1S,2R)-2- OH
slo]=E A ALo] Z 2 8 A
obr] x)- 5 (6-_1‘ £ 3] -
IH-#l z[d] o] 7| o} &-2-

19 mg (7%);
oM e,

(ﬁt 2 HCI
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[0310]

A)E] ol '=[2,3-b]¥] 2] ©-
6(7TH)-=

A 1 ATk (dut Y O): 4-(4- 154311%1)6(5- g 6-HEP -1 (EYEFLLR-
HE)A Z ) 1H-8 £ [d] o] 7] T} E-2-2)-5-2 4-4,5-T] &} o] = 2 E| o] 1[3,2-b] 3] 2] Y1 -7-

EgZFo 2 rebdIyolE (Z%é!, 0.51 mmol), (1R,25)-2-
O/ .= AFO|E22HAE (0.23 g, 2.1 mmol), DMF (6 mL). MS ESI [M-CF;0,S+2H]" 586.5,
2FR] [C3yH3sNs0,S+H]' 586.2.

M, 2 e

A 2. Alek (Auk Wb D) 2-(4-(((1S,2R)-2-8}0| EEA|ALO| 2 2 H AHOt0| o)-7-(4-
O E A E)-6-F2-6,7-CISI0| EZ E[Of . [2,3-b]T[ 2| EI-5-R)-5- B 6-2ZE2|c-1H-
X [d)0|0|CtE-1-Y ERERQZO|EHE 0| E (0.38, 0.51 mmol), TFA (5 mL), H

&% HCl (1 mL)°| S%E. IH NMR (400MHz, CD;0D) & = 7.77 - 7.69 (m, 1 H), 7.64 -
7.57 (m, 1 H), 7.54 - 7.45 (m, 2 H), 7.24 - 7.15 (m, 1 H), 4.09 - 3.96 (m, 5 H), 3.60 - 3.44 (m,
5 H), 1.98 - 1.52 (mn, 6 H), 1.48 - 122 (m, 2 H); MS ESI [M+H]™ 466.4, A+t
[C24H27N50;S+H]' 466.2.

A73: 5-(6-((2S,6R)-2,6- OH 8 mg (6%);
U e g 22 a] %) 1H- (INH NO,F(O a0 nEgE.
Hl 2 [d]o] 7] o} E-2-9)4- N bt TFA
(((18,2R)-2- s A

So] = 5 4] Aol 2.2 92)) "

o}v| ) E] o 1=[2,3-
b)) 2] 9-6(7TH)-

gA 1 Ak (@uk W O 545 D (6-((2S,6R)-2,6-T] M E B E 2] e )-1-
(BB ZF o 2 ehd T 9)EAD-1H-# 2 [d]o] B] T} £-2-9)-7-(4-1] Z A] 8l A )-6-2 A
6,7-t]8to| =2 Elof i[2,3-b]9] 2] H-4-d EfZF oA eI colE (ZEE, 023
mmol), (IR,2S)-2-Ot0[.=AO|E2FME (026 g 023 mmol), DMF (1 mL). MS ESI
[M+H]' 746.5, 21 4F 2] [C35H3sF3NsOSy+H]  746.2.

ohA] 2: 2] ok (L W D): 5-(6-((2S,6R)-2,6-CIH B 2 E 2| o)-1-

(BRI ERLZHEHEZ D)-1H-H X [d]0| 0| CHE-2-L)-4-(((1S,2R)-2-
SIO[EZAIALO| 2 240D o)-7-(4-T = A L ) E| Ol [2,3-b] T 2| El-6(7H)-= & 5-

((28,6R)-2,6-L| 0| @ 2 Z 2| £ )-2-(4-((1S,2R)-2-5}O| EEA[ ALO| 2 2 ¥ 4) OO k& )-7-(4-
HEA|HE)-6-22-6,7-C|5}0| E 2 E|0f| = [2,3-b]T| 2] TI-5-Q)-1H-H = [d]0| O| C}&E-1-

EEZ|EREQZHEHEZ|O0|E (0.094 g, 0.13 mmol), TFA (3 mL), X &3 HCI (1 mL)°|

S 82, 1H NMR (400MHz, CD;0D) §7.69 (d, ] = 9.0 Hz, 1 H), 7.56 - 7.48 (m, 2 H), 7.40
(d,7=10.0 Hz, 1 H), 7.20 (d, = 6.0 Hz, 1 H), 4.10 - 4.04 (m, 1 H), 4.04 - 3.89 (m, 3 H), 3.67
(d,7=11.3Hz, 2 H), 2.98 - 2.86 (m, 2 H), 2.02 - 1.89 (m, 2 H), 1.86 - 1.68 (m, 3 H), 1.68 -
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[0311]

1.58 (m, 1 H), 1.52- 1.40 (m, 1 H), 1.39— 1.33 (m,1 H), 1.31 (d, ] = 6.3 Hz, 6 H); MS ESI
[M+H]" 494.5, A1 2FA] [CosHa NsOsS+H] " 494.2.

A74: 4-((2- MeO 7N\ 55 mg (33%);
AT yoh 56 r At oA
(4-v1 e 33 2} 41121 - S8 TFA
1H-l 2 [d] o] ] T} Z-2- H

AYE] o x[2,3-b]3 & ¥-

6(7H)--2

A 1 AlSF ik WY Oy T-@-DIEAME)-S(5 F 6-(4-0 E-TH 2FE-1-Y)-1-
(E2IER22MEHM I H) 1H-HI = [d]0| 0| CHE-2-2)-6-2 2-6,7-
CI3t0|ERE|0] = [2,3-b)T[2|E-4-2 EZEFEHEHEEZHOE (==, 030
mmol), 2-HE A EFOFRI (0.10 mL, 1.2 mmol), DMF (4 mL)2| E28H&E. MS ESI [M+H]"
691.4, A|AEA] [Cs1HasF3NOsS,+H]' 691.2.

T 20 Ao (AuE W D): 2-(7-(4-0 S A 2D-4-(2-0| S Al O ©) Ot O e )-6- 4846, 7-
CI5tO| EZ E|0 le[2,3-b] T 2 El-5-&)-5- R 6-(4-0H E || 2 - 1-)-1H-
HIZE[d]0|0|CHE-1-L EQEFLEMEFEZHO|E(ZEE, 0.30 mmol), TFA (5 mL),
2 52 HCL (0.5 mL)2| EEHE. 1H NMR (400MHz, CD;0D) 8 7.68 (d, I = 8.8 Hz, 1 H),
7.62-7.56 (m, 1 H), 7.34 (d,J=9.0 Hz, 1 H), 7.29 (d, T= 1.8 Hz, 1 H), 7.20 (d, J = 6.0 Hz, 1
H), 3.99 - 3.86 (m, 2 H), 3.76 - 3.64 (m, 2 H), 3.58 (d, J = 5.3 Hz, 2 H), 3.42 - 3.34 (m, 7 H),
3.25-3.12 (m, 2 H), 3.02 (s, 3 H); MS ESI [M+H]" 439.5, A 2F] [CaaHasNgO,S+H]" 439.2.

AT75: 4-(((IR2R)-2- or 22 mg (16%);
COEE P RREE T ) . A ) 1] %
OF7] 1)-3-(6-(4- S\)I% — 2HCl
e 9 # 2h51-1-4)-1H- S A
Hl z=[d] o] v ohE-2-
A)E] o] 2. [3,4-b] 7] 2 .-
2(1H)-&

N™ ~0
H

CHA 1 Aok (Lt iR ) 7-4-DI S A ED5-(5 /L 6-(4-0 B T 2F R 1-)-1-
(EZIEE2ZH EHYM I D). 1H-H = [d]0| 0| CHE-2-2)-6-2 2-6,7-

C|3t0| ERE|0| £ [2,3-b]T[2| Tl-4-Y EEEFLEMEEEO[E (0.19 g, 0.26 mmol),
(IR,2R)-2-Ot0| .. AFO| 2 2 H Et= (0.06 g, 0.64 mmol), DMF (5 mL)2| Z%HE. MS ESI
[M+H]" 717.2, A2FA] [Ca3HasFsNgOsS+H] ™ 717.2.
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[0313]
[0314]

[0315]
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e

7 2: Al (A R D): 4-(((1R,2R)-2-3} 0] Z= A Afo] 2 # '’ Yo} v )-1-(4-
EAE)-3-(5- 2 (6-4-P1 D) H g H-1-D)-1-(ED S F e 2w E)d £ Y)-1H-

Hl 2 [d] o] vl ohE-2- ) Bl ol 1=[3,4-b]¥] 2] H-2(1H)-2 (2= E, 165 mg), TFA (4 mL), A
&3 HCI (1 mL)S| EFE. 'H NMR (400 MHz, CD;0D) & 8.59 (d, J=3.3 Hz, 1H), 7.72 (d,
J=9.0 Hz, 1H), 7.44 (dd, J = 9.0, 2.3Hz, 1H), 7.33 (d, /=2.0 Hz, 1H), 7.00 (d, J=3.3 Hz, 1H),
4.19-4.12 (m, 1H), 4.00-3.97 (m, 2H), 3.74-3.65 (m, 2H), 3.43-3.35 (m, 2H), 3.30-3.21 (m,
2H), 3.19-3.10 (m, 1H), 3.03 (s, 3H), 1.99-1.87 (m, 2H), 1.76-1.65 (m, 2H), 1.57-1.44 (m, 1H),
1.44-1.28 (m, 1H); MS ESI [M+H]' 4654, Al AFA] [Cy4HagNgO,S+H] 465.2.

A76: 4-0}1] =-5-(6-

/@7/_( 4

((28,6R)-2,6- N, 'S SEEREE o

O R R E 2] o) 1H- q%” Y Y
SThNo A

1l Z[d] o] 7| T} &-2-
A)El ol :=[2,3-b] 9] 2] -
6(7H)-2

ALk (Dt 5 AD): o’ 2-(6-((2S,6R)-2,6-U] vl & ELE 2] 5)-1H-Hl = [d]°] V] t}&-2-
Aol Al EI o] E (0.10 g, 0.32 mmol), 2-0}7] 1-E] @ #-3-7LH U EF (0.32 g 0.32 mmol),
LDA (THF/hex & 1.0 M, 1.1 mL, 1.1 mmol), THF (1 mL), 45 °C, 1.5 h. 50 mg ]
onz|steE W aestE £8ES £58%1, ©]E THF (10 mL) 52| KOBu' (THF &
10M, 1.3 mL, 1.3 mmol) &, 45 °C, 2 h 52 M22|SIA|ZICt 'H NMR (400 MHz,
CD;0D)57.69(d, 1 =9.5Hz, 1 H), 7.52(d, ] = 6.0 Hz, 1 H), 7.49 - 7.45 (m, 1 H), 7.37 (d, ] =
9.0 Hz, 1 H), 7.19 (d, ] = 5.8 Hz, 1 H), 4.03 - 3.92 (m, 2 H), 3.71 - 3.61 (m, 2 H), 2.92 - 2.77
(m, 2 H), 1.31 (d, ] = 6.3 Hz, 6 H); MS ESI [M+H]" 396.3, Al 2FA] [C20HaNsO,S+H]™ 396.1.
A77: (R)-5-(6-(4- O\ — 66 mg (38%);

el e ] o 24 21-1-)- 1H- Oy NN FA 18,
£ [d]0] 7] 0hE-2-91)4- Cﬁfu TEA
(| Eg}slol =2 -2H- sy o

= gF-3-

Ayolr] h)E] o 1=[2,3-
b]¥] 2] d-6(7H)-
Al 1 AR (b W O): 7-@-HIEAHEY-5(5 2 6-(4-0 2T H 2FRl-1-2)-1-
(EERIERE0E)Hd = ) 1H-H X [d]0| 0| C}E-2-2)-6-F 2-6,7-

CIStO|ERE[0| = [2,3-b]T|2|El-4-2 ERERRLEMEHEZEUOE (ZEH, 030
mmol), (R)-E|E2t5t0|E2-2H-I|E-3-0t21 (DCM &2 ==E, 1.5 mmol), DMF (5
mL)2| E2HE. MS ESI [M+H]' 717.4, A1 2FA] [C33HasF3NgOsS,+H]' 717 2.

A 2: AT F (L RE A D) (R)-2-(7-(@- T F A &)-6-F 2-4-((H E 2}51 0| E 2-2H-

I 2h3-2H0t0| ke )-6,7-C|8FO| E 2 E| 0| = [2,3-b] T| 2 El-5-2)-5- & 6-(4-Of| E T H| 2} 7 -1-

>

2H-1H-HIE[d]O|D|CHE-1-Y ERERLENEHEIYO|E (ZEE, 0.30 mmol), TFA,
O

S 52 HCIO| 23HE. 1H NMR (400MHz, (D;0D) 8 7.67 (d, ] =8.8 Hz, 1 H), 7.56 (d,J =
5.8 Hz, 1 H), 7.37 - 7.26 (m, 2 H), 7.21 (d, J = 6.0 Hz, 1 H), 4.00 - 3.80 (m, 3 H), 3.75 - 3.59
(m, 3 H),3.53-3.41 (m,2 H),3.40-3.34 (m, 2 H),3.29-3.11 (m, 3 H), 3.01 (s, 3 H), 2.14 -
1.96 (m, 1 H), 1.83 - 1.66 (m, 2 H), 1.42 - 1.25 (m, 1 H); MS ESI [M+H] 465.3, A %F%]
[Cao4HasNO,S+H]" 465.2.

AAe B: HPK1 9A AA

2/d HPK1 (MAP4K1)S Invitrogen (cat # PV6355)=HF-E 9] 17k HPK1 (aa 1-346)¢] N-Zo GST =4
AstAt. HPK1 84S 7849 ELISA A& Al="lS AFgsle] SA3TE. GST-HPK1 (0.6 nM)< 0.5 ng/€
A 2 G714 @A (MBP) (Millipore, cat #13-110)2 A=Y H 969 vAdAd ZHoE oA 12 uM
ATP (Sigma cat# A7699), 5 mM MOPS (pH 7.2), 2.5 mM BZ&HE-E A o)E, 5 mM MgCl,, 0.4 mM EDTA, 1 mM
EGTA, 0.05 mM DITe] EA3tel] HlZ3EA AT, w38 308 Fo AR, 1 & AA 4E4 (0.2% Tween
200] HEE X ~HoE AdF5H AF)E FHoEL , F-E2X-EFod B/ gEE
A 3FA| (Signaling cat# 9381)¢] 1:3000 34N oz 308 F<t wjdAzth. ZHES A &=A= 53] A
AR, A4 F-E7] & F HEAGola] ZFA|0]E (BioRad cat# 1721019, 1:3000 &%) &4 3loll 30
S MIARL, A SEAE F7t 53] AHSFIAL, TMB 71A] (Sigma cat# T0440)°] EA] dfoll viSFA| ZATH.

m
Ao,
ol
ot
1o
Y
o
tio
o
Ip
ob
ats
K
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[0316]

[0317]

[0318]

[0319]

H A WSS 5R Zol &AL, FA &9 (0.5 N H,80)9 HNE TEEga, wAle] ZFolE gy
(Molecular Devices M5)& 450 nmol| A ] Aol ola) AH=ks}talgivt.

=T (10 pM) EBE 7PEA A s (APAoZ 107 - &5 9 AA A 50 M
! LE}. ﬂ?&%a ATP9] x47} Woﬂ 158 =9
A =

o e AE = 100 X (1—(*“?:%} - H:La}-%g %k)/( gy tEd - Hases %k)). ICQO e s Hem

o] H|-43 4 ZNE 2AAEIH Y (XLfitd, IDBS)E AMgsle] AASg; (A+(B/(1+((x/C)™D)))), <
719 A= Wage= 3k, B= WY, = W3, D = 34 A3 FehelE.

=

AAd C: FLT3 9A| 434

FLT3 2 LCK 3}stE 9Al= 714 (Invitrogen cat # PV3191)=A E]24l 2 FElO]=Z zk= FRET 7)wk Z'-LYTE
ZIgolAl 17 71EE Al&ste] A, FLT3 ZluobAl A4S LCK Z1yolAl w5 #3l] 940 uM 2 1 nM
FLT3 (Invitrogen cat # PV3182) " 180 uM ATP % 25 nM LCK (Invitrogen cat # P3043)2] ATP == A%
2Fe] AAJE ARF] whel ek Th. 9 A GkS AlxAe] A Aol whel AASla, 1C, #hS B-AE 4 IJE
2A 28 34 98 (XLfit4, IDBS)S Ab&3sle] A},

371 & 1A, dAIAQD stEdl tig 1Cs kel FoXIth. G M9+ 0.05 uM ©]3F; 0.05 uM =2} X
0.5 uM o3}, 2 0.5 pM 3] Aol thst gkoll oial] "A," "B," & "C,"24 YedT}.
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[0320] [3 1] HPK1, Lck 2 Fl1t32] oA dlo]g

2Alo
HPKI Lek Fit3

Al
A2

A3
A4
AS
A6
A7
A8
A9
Al0
All
Al2
Al3
Al4
AlS
Al6
Al7
Al8
Al9
A20
A2l
A22
A23
A24
A25
A26
A27
A28
A29
A30
A3l
A32
A33
A34
A35
A36
A37
A38
A39

>
solifive)
>

[@li~=IN]
>

T| > || H|
> >

>
> (>

| >
> >

>0
> ||| W

o>

>

g EgEdEg g kel g e g g g g o g g b [l el g g g g g g oog g e e e g fvel [@ - R@

b g g egiecligivel pgiol i

bl

[0321]
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[0322]
[0323]

[0324]

[0325]

[0326]

SS90l 10-2614872

A40 A A A
A4l A A A
A42 A A A
A43 A B A
A44 A A A
A45 A A A
A46 A B A
A47 A - -

A48 A A A
A49 C - -

AS0 C C -

ASl1 A - -

AS2 A A A
AS3 A A A
A54 A B A
ASS A B A
AS56 A - -

AS57 A B A
AS8 A B A
A59 - - -

A60 B B -

Aol A B A
A62 B - -

A63 A - -

A64 A B A
A65 A B A
A66 A A A
A67 A B A
A68 A A A
A6Y - B A
A70 - A A
ATl A A A
AT72 A C A
A73 B - -

A74 A - -

A75 A - -

A76 A

ATT A - -

AAe D: AEHER A3 HA

FEILE B6.1 AIEE V= S F3] (ATCC, MM, VAERE A, &wake]l Ao w2t

AEZ 33 M-SR, 0.5% 2o} do] BZEH RPMI 1640 viA|oll A 37TColA 18417 &<t IS ARA
2. @3 A3 AEE 37CelA 108 &2t 10 ng/ml a-CD3 A (BioLegend, Inc., San Diego, CA)Ee] =}
= ool 4413 st Y Fr=o] AAAR ARHAEAT. AEE 10 nom YEF Jo]RZEAHOIE, 10 mn
UYEF ZFogo]=, 10 mm EDTA, 2 1 nm YEF QEEwPUo|ES X383 IAHE-Fd A5 (pH
7.4)0A 13 At gid galEs W AR A4 (RIPA) AEZE&3 HIAE AMEste] #4138
Ak, ZF 100 pgd AE E3ES A7l BEFOEA HAA-HY BAF mAE Ze H&-Efls A (Life
Technologies, Carlsbad, CA) Aol 43t ar, SDS-PAGE #A7]g%wel <& Haisdict. @dS PVDF =
(Millipore, Billerica, MA)eoll AE3da, Adtar, EIAXE-SLP-76 (Ser376) (E7] tEF8A #13177; Cell
Signaling Technology Inc., Danvers, MA), SLP-76 (E7] thZ&A #4958; Cell Signaling Technology Inc.,
Danvers, MA), E2=¥-ERK (W}$-2 ©@E824 sc-7383; Santa Cruz Biotechnology Inc., Santa Cruz, CA) %
ERK1/2 (7] t&24 06-182; Millipore, Billerica, MA)ol thst A= AT, 23 A E 15,000 #
o 12 IAANFIL, HALZA 1A St AT, dlld =S Odyssey <49 F4EA (LI-COR,
Lincoln, NE)E AR&3lo] AlZtstala G=Fstalgivt.

3 2% 3719 a-(D3 A= FEIME E6.1 AlEelAe] SLP-76 AlF 376 <14ksk W ERK1/2 T202/Y204 14ks}
of theh 2 el vl sheheel avs AU,

[ 2] a-CD3 A=H FE2ILE E6.1 AENA SLP-76 A™ 376 <1Aks} 9 ERK1/2 T202/Y204 <1Absbo]| gk

A A2
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[0331]

[0332]

SS90l 10-2614872

HPK1 <A Aol &3}

spste SLP76 8376 21M4% ERK1/2 T202/Y204 21413
A Ao HA-2EH = AH (um) ZHAL A (uMm)

Al 0.3-1.0 >3.0

A30 0.3-1.0 >3.0

A43 0.1-0.3 >3.0

Al8 0.3-1.0 >3.0

A10 1.0-3.0 >3.0

A57 0.3-1.0 >3.0

A23 0.3-1.0 >3.0

A58 0.1-0.3 >3.0

A34 1.0-3.0 3.0

A2l >3.0 >3.0

A37 0.1-0.3 1.0-3.0

*PIQE3 B 40| Ofs FHE =75 % 4R

AAle] E: FAY CT26 AEF o|Fol4 =Y,

N-UEZA-N-WE-HE-(NWWU) F51, vh$2=-feie, vEstd 44 45 AEFQA C126 W AEFE W=
S 93 (ATCC CRL-2638, w2, VA, DC, USA)ZHH F5sdtt. AXE 4.5 ¢/L =532, 0.11 g/L Y
EF JFH0)E, 1.5 g/l FEMIIES, L-ZFEV& 2.385 g/L HEPES Z21~ 10% S8l &3S £33} RPMI
1640 WX 24 dubd o2 2] A E = Roswell Park 74 wjx|ol|A] A HT. 6 WA 857 43 BALB/c vl-$-
2~Z Jackson Laboratories@H-E] ujale] wokar, A3 A|ZF Ao l—r 59F MaRS-TMDT F& A Al oA A

SAATY. w2 E 1gEY]) dvd B OE 19% 222 od ) 56 222 A9, 2 5% i%é‘ g2 o] Fo]
A AxHF W Al (Rodent Lab Diet) (Harlan Teklad LM-485)S ¥ w3tgtt. wh$-2E mlo] g &olo]Ld o]
AolA (microisolator cage)oll &3+, 20-22TC % 40-60% 5EolA 12817 3 Alo] &S zte 3HAO A
AAAT. olAshs del, (126 AXE F88Aa, 1x10 /Lo FEE FHA RPUI640} 37 AAEA AL

Zzte] whgoE 95 ) ATER 1x10° (126 AEE EFEE 0.1 ale) S4o% Malz FAN. 62 o

F,-65m (4 BF R = E x Aol / 28 Abgdle] AubE)el Wit £HS 2 TAED Tl FA
Sk, oW, BB 1Y sokele B 5 aFoR RS, o2X Zze 1Fe AR Al
TEE A vEs EFsela, ARE WAEIT. Fol w4k, AAld Al 75 mg/kg B 150 mg/kg §F2] F
o4& #8l Z47F 7.5 mg/ul E= 15 mg/nLe] FEE Eo AR, Fd dxLowA, A A1e =3 &
A& 24187 f8iA HRE 1g62b F-PD1 A (BioXcell (NH, USA))S AME3le] Folaigith. 5719 15S i)

=

AT AFIEH (POl 3] Fo=HE= 219 s9ke] 10 nl/kg £ QDA 3k 0, 3, 6 2 10 (WET H(ar
m)) el HAH (IP) FAkel ofa] Folel 150 ng HE IgG2b ofo]2Bb] thawr A5 ii) 0, 3, 6 5 10l
U (IP) Akl ofal] Fojd 150 pg &F-PD-1 A5 iii) POR Fole 21 &<kl 75 mg/kg AAld Al
QD; iv) POE Fold 219 &<ko] 150 mg/kg AAld Al QD; v) POE Fold 219 &<t 150 mg/kg 2 Ao Al QD
of tste] 0, 3, 6 ® 10l EHZ (IP) FAlel & T 150 ng &-PD-1 FA= Agadrt. 54 A
T 54 2 49 #EE Grheiglt. 2% 54 9 ASE 179 332 HGT. HES =S A A (16
D& 3t7] Al oa) ALrtataint:

% TGI=100x[1=(TVeaaa—=TViaaa)/(TVeses —TViner)]

2193k T A dAE = 20 YeElY Aok, &5 oEH ads Ao AlZe] Aol tigh whgolA T
=993, 75 mg/kg D 150 mg/kg QD= ZFZ: 44% D 64%7FA] Y AFS AA AT, F-PD-1 FqA] dES

34%°] Ht TGIE AAsk= 3+, 150 mg/kg QD A Ao Al¥ 2 E = Ao T6IE 86%% 71 AT},

He A7 UEYA (University Health Network, UHN) 5% A8 T2 ES (Animal Use Protocol, AUP)ol u}
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[0333]

[0334]

o B AgelAel ket FF A7) 1500 m 2AEHE Fgol] EE RO AFo] ArHAL EE 52
o] A=A olfE FRE a7shs A AF7F HEh= gl APEAAE & Zloltt. ol dAyolA, 3
=2 A7 Al 2 %%kol oAy BE FEAA # &A%, BE TES I AFRE A8 AEEHA

=

erokth. 210abe] 1500 mn' vlwke] FF Z7)E AES YRR 93 A9 (cutoff) 2A AFEEIGIT). o2l dt
AQIEE ALE3le] 21 Aol ojudt FEL Uit ol AEIA Esdla, 8utEl &F T 19k (12.5%) =
, 8utE] BB = 2ule](25%) =

~—

-PD-1 oAl AESIG AL 75 mg/kg/1¥ AAld Al oA AESAAL, 8‘:’}31 T
E 5 3vEl(37.5%)+ 150 mg/kg/1¥ AAld Al gelA AESIG L, 8vtE] & F 79k (87.5%) % 150
mg/kg/1¥ AAldl Al ¥ &-PD-1 gollA AESIGT. o]gst Ad= 3= AlZ dAlE upe} 22 1‘% dhrg o]
sEEo] AAY Y E4E A UE d9xd Uiy 235t AT 5 JS5S 4ot

AAld F: FAE E3 13y =g

C57/BL6 ul-9-2~% Jackson Laboratories®.ZH-E T3}t H8 A7} HESLFY A& UI= =
Tu AAE A, w2 E plojFulH gl FHEFZEA|A7F BSE SASE LZQE offFHlE (CFA)Oﬂ

A oﬂ%ﬂaﬁ}% MOG35-55 HEFO|=5 ARgste] et (SC) WA AT, W3} o] 0 B 2% Apof], npg-2~E
ol maw 7 (IP) FARSIATH. EAES] 1 AFE 3t7] 7l w}i} ujel e st o, éjii 57
; 1, A" mE E(tail tone); 2, FHvhy] <kl E= FEHQD why]; 3, s 5 i) wid];
kgl w5, AFE, EE RIAL AHE Qg S|4 EAE fr% TMMH shgtERo AE 98, U}Twﬁﬂ
Al 50 mg/kg A30 (n=4) T & (W3F ZT; n=5)< "d (D) 472 (PO) H-&AHT. dolEe Ht
4 £ SEMelth. A A#E = 39 vERY Aot

At dlo

o 2 >1E

=3y
EH]
nM A30
o (=)
o o 8 8 8 8
a-CD3 (10 pg/ml, 10 min): ! + - »® = o = &

| EAF-SLP-76 S376
SLP-76
| I A I_ERK1/2 T202/Y204

ERK1/2

% A
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EAE % [0-4]

10

15

us

20

- H|3|E =
-= A Alof A30, 50 mg/kg, PO, QD

25 30
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