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A 12 Foll oA, dt o] FUF WU dAE Ut oR xgshe oF RAE.
7Y 14
AHA
AT 15

A4

e 4y

2o IRAK AAAZA ) IRAK A=A A (1) o Fejrpdiz-obr = f2q] @ ¢F, 9 IRAK i
G vek A, o Felels $d, A FN FFs e FFEaAGe] Ame ol o] §xE
¥

Aol B, A4, B, FRAAE @ g A dAbEe] AustE Susazie A9 A gt
of WE ZHel glojd] Fad quS @k 53, @A suelal 2 A4 AvelAls 44 A%, Aol

AL A EE AT westel Aol Bsh, 4P, wak R AES Aol
Folgth,  Qubdom wuld sdelt wdAslt R A48 AitEss 2
S} vhgreAle AR L/EE Eded W18 ANEAYE A5 2 b o BRu

ZIYolAl = A5 oFE9 MAE 93 T3 X5 FEZ |t} (Cohen, 2009. Current Opinion in Cell Biology
21, 1-8) (A& Eo] 85 9 AH WY W2 zZ3}ol] QoA gty = oAl . 54 #A gide 7
tolA] F242 IRAK #H2e] dYolt},

AEFT-1 F8A-T- 7)olA (IRAK) & 4

o

T& Adste AxY Ass WEYIY] - FasA 2F
#t} (Ringwood and Li, 2008. Cytokine 42, 1-7). IRAK &= %2 AZ Foq ddey 5 (tol)-8 4
A4 (TLR) & E3ehes 4% Alx FE&AZTH A E /id 5+ vt IRAK4 = QIEIFX1-1 (IL-1) <+
&4 2 BE E-F-FEA (TLR) (TLR3 A19)) o %7] dhuld 7jvolA] &gt the~ERQl o2 o AR
IRAK1 o] 1&g EAstE G A3 WaAldAe] AssEs JiAlskal, IRAK2 ©f &43ts E3A 7.
IRAK1 2, IL-1 8 1 &A% FA-AIAAHE IL-1 9&4 7)vobA &Ao A3ssts AAS F3) Ao
2 ZAFAT} (Cao et al., 1996. Science 271(5252): 1128-31). IRAK2 = IRAKI &} F-AF3H Mgl tish
AzF d Mg el (EST) dlolgwo] o] Bhalef] olaf &l¥ At (Muzio et al., 1997. Science 278(5343):
1612-5). IRAK3 (H=3+ IRAKM o2 A A7) & I JEH S FH -84 dx o WE5 (PBL) cDNA
glolneels ~3gdst7] 98] IRAKL # frofeh A4S 2te ZYPE=E dFAdsh= F EST & AE3)
o #els o}t (Wesche et al., 1999. J. Biol. Chem. 274(27): 19403-10). SUB A cDNA o) B.elg] 9
PCR 2 IRAK-3 A <doll w3t dlejeluo]x o o3 [RAK4 7} 1= et (Li et al., 2002. Proc. Natl.
Acad. Sci. USA 99(8):5567-5572).

)

ok d 7|ufolal thAl IRAK4 o] Zvjz B4 = 3}
e g f3dd dis) fdst AgdE hAM IL-1 o o
3] IRAK4 ZAJo] Zojso] iz ool 3bwAl ubegole] <
2 IL-1R & A5 shsA dEEolel] diE] 7] WA sl FaA oA Rk Adlo Ao tife] Zhele] o
3 BHEA W dojHe BEAQ3 98-S s Aoz vehdr, webaA] IRAK4 SJAIAl= whe o) 9
vpol) 2 ghdell AU Al Aokl A= A glo], AdRlelAe] WA T A3l Xm:e K& vk (Cohen,
2009. Current Opinion in Cell Biology 21, 1-8). 723 [RAK4 A A7 HEE At (Buckley et al.,
2008. Bioorg Med Chem Lett. 18(12):3656-60). IRAK1 & IRF7 ¢] TLR7-uf7| R TLR9-uh7| &Adslol] A
Holw | Qe H&-2u} (IFN-a) o AL IRAKL AAA7F Hal &gk F3F 4 (SLE) 9 A8 #4T 4 dut
= AS AA g IRAK2 = IRAK4 o A3t the2~Edolm HAFTA Al]EFRI A qlojA &S
A= wbA], [RAK2 JAIAE A5 Ao f83 5 Qo).

5l vpg2 olg] TR o} AEd] o =
o Whgo] EAET, F14 Agom <l
3 71od
] =4

< =t IRAK-2]&=4 TLR
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Ra, Rc, R1 & Z}7Z} S5 o2 1, Hal =+ Al S YEh
Rb = 1 =& ¢Zoju

AL 2 1 WA 12 7he) C (AR Zhs BA8 e e o], o7)A s o), dXd 1 WA 7 A9 i
@As= Hal, ORb, COORb, CN EEs= N(Rb), o of&| thxld + %1 sk o, mbgAsHAl= 1 WA 5 7]
4-

CH-7]%= 0, CO, NRb T+ S, SO, SO, 1,2-, 1,3- Hi= 1,4-dd@l, -CH=Cl- %=+ -C=C- o 93] djald
AL,
Hal & F, Cl, Br, I & Yeh]
g 53 auolddA JE(l) & I
(0] o}

T QI
0] NH z O {\j z

N4szRb HN/kN—Rb

»

R1 R1

n (")

teA Uehl A vk, @A 1 WA 12 9] vk AR, bbbl 1WA 8 e 'a AR, 7 vl
FAsHA= 1 WA 6 7H4 g A e ga ARES yEhdid AAL v vpbH e e, Ed
g, T2y, ohzzd, Fd, olARY, sec-F8 EE tert-FE, B #Y, 1, 2 = 3 wERd, 1,1-
, L2- mE22-yMe=Zed ) -odzad 94 1, 2, 3 & 4 WEgdad, 1,1+, 1,2+, 1,3, 2,2, 2,3~
T 33-udERd, 1 B 2 odid, 1 od-1-vd=zed, 1 dd-2-vdzzd, 1,1,2- £ 1,2,2-E7
Hezzds yepiv.
7] 0¢Z& vl wlEA 9 ol 5AE e
R & vt vE, old, n-Z2d = n-FeEoy
Ra = ®tb#skAl= 0, Hal, ORd H+= &Zelw, o714 Rd = H, &% E= CORb ©|Ht.

R1 & mt&4sAl= H, €2, Hal, 022, ORd, =% (CHy),CONHRD =+ (CHy),COORb E YERNH, o714 n &
0, 1, 2,3, 4,556 L Rb = A7 A3 v} 2ar, Rd = H, &2 == CORb ©]t}.

Rb = nlggs A= H, WlE £ odolt},

7 & s vend £

271 R sleA, dE2A wwe] geldA ¢e ¢, RE SuZ B A A (D oA dEd ouE

o
©
=)
I
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L
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dubgom, A 1 o HgEe weh A e, ofFe] Lwsts weh wgAF A97]olt)
A 1o whgAs SgE 1~ 7 & o B4 WA slel AFB (16, g AAe 18 o4 71AE RAK

15 IRAK 4 54 Aol we} 4581305
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16 \:‘:_J * %% * ¥

17 /* Ny, A_OH

*TUM < 1Csp < 5 uM
0.1 pM < ICs0 < 1 uM
***1Cs0 < 0.1 M

nd: 0j=H™

A

sp7le] Fepoliz vheol AHEE FopolE Lhehuith:

Ac (o}AE), BINAP (2,2'-H]A (Y AHYE AT w)-1 1" -1vlojubZekal) | dba (HHlA W olA=), Bu (FE),
tBu (tert-%€), DCE (tJZ2=2g), DCM (YZZ=veh), DIFA (Hola=Z=d odolyl), DMA (HHE o}A
Eojn|=), DMSO (HHld &FH A=), DIF (N N-"uREEoln|=), Dppf  (1,1'-¥]2(ds#ld 229 H=2Z40)),
EtOAc (& olMHe]E), EtOH (oll&r&), g (13), clHex (AZZAL), HATU  (N-[(H " o}n) ) (3H-
[1,2,3]E8]o}Z2[4,5-b]Fd-3-LZA) A dll |-N-H v Eho}n| F A EZF L2 EAH O E), HBTU
(N,N,N' N'-HEZtHE-0-(I-A2Ego}ZE-1-A)$2F IANZSFRIAFHOE), IPLC (A5 IA A==
a9]), hr (AZE), LC (A Z2wtE2#9), LDA (FF Yol 2 ofql), LilMDS (2lF vl (EgWEd
ot =), Miz (W7tEl22), MeOH (WEHZ), min (), mL (2 E), mmol (FEl&), mM (ZFE=H, mp
(83, NS (2= 47, W (vle]zZ =23, NMM (N-WE=Z2Z3), NP (N-rEyZgd), MR (8 #17]
&9), O/N (§H41), PBS (J4t+E219<), PPhy (EZELE ), RT (H2), TEA (EgE o}rl), TFA (E

YZFQRZOAE), THF (HEZSI=2F ), TLC (4% azZvtEady), ool (LEE-EH), TP (Z2F
3L ASEAX

ERFA FEE), IV (A4,

dubow, A (D 2 ¥ @yl #al Aol W PR 47 o§7b5F 2% BAzRY Axy & v

oleg W BAo AWEA Br A, o5e mE @4 Jdl o8 Axh 4 A, Ldwdow
(D 2w Ao gele] A SRR B FH ARt 74 2ae] SolHel A@vle] uteh 435v], of
d% 291 YA o8 olsErt.  ave] AuA Wy L old AN AR RS 4 (D L B
W 49 SPES AR ST £ Atk 7] BARA e B 27, oAt 2%, §u) wi
HEAFS WA o AZA vhehdl Aoln AR Aol ohth.  BgHolAL WA AW 27 (5, w
S R, AR, A BE, 01 ) o] FolAE A%, nEdl AFeA g @, e A¥ 243 9 A1§
& 5 ke Aol oldld Aotk HAe] Mg 2L A4 54 weE wr fulo] W ANAY
AT, ol T W& A AHS ARG g FAA s A4V 4+ Ak, EE NE L @

H3E HWHo| A=, [Philip J. Kocienski, in "Protecting Groups", Georg Thieme Verlag Stuttgart, New
York, 1994] % [Theodora W. Greene and Peter G. M. Wuts in "Protective Groups in Organic Synthesis",

Wiley Interscience, 3" Edition 1999] & #=z3h},

R, R, R, X, Y %729 a4 ek, 4 (1) o st g4gol dal dold a4 7

ot
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L ool A, R, R R X, Y R Z = TEA AFeA 2 &, s AweA 4

Off

at7] EA A Ay
7] Aog mieh At
A (D 9 Bt XAE 1 oA Aoz vepd npep o] duky (I1) (4714 A = H, Li, Na == K
]_

-

Q) o F=EAA SEHE P AukA (111) o opmmflzolntiE (714 R 2R = A7) Qo3 nieh 2o
o AEHol o3l Ax"E F Art. FAAANA G dEA A= 2 B BHE AREete], o]fg §hg
st Aty Z2EZS 517] AAddA]l UERAT E5 AZYA, o9AY HBIU, EDC, T3P T olaidg
SRRIZYO)EE, oF 0T WA 50T 2o 204 A3et &0 oA DNF, ofAIEYER, THF %+ DM F
A7MA A HOBt 2 ¢17] i) DIEA, TEA T NMM o &4 8} £ B slo] A= 4 r}. otk
Hog, Ft2RAM FEA (A old FE2#olE) & oF 0T WA RT 9 %2, "4 sAE RT oA 4= Al
7F ot Age &uj dAY EFQl, DM, THF ¥& DNF £ 937] o#dd I8y == DIEA o &A stol] dgat
oA By TAH A H WHE ARESH ofnmmlzontER AEHE & U

BAL ]

an (i 0]

A (1D o SFE (7] A = H EE Li, Na B2 K ox, R 9 Z = A7) 4ojdt vl 28) & BAR 2
ol JfgFAow eERA HEe} %O], A9k (VI) 9 J}E]E}X]i (AA71M L) & 2 =& EfEFaddgs
Fuylo]EZ|e]d, R & €778 3 A (V) o] HEA e ol2HE (7|4 R & &Z7]9]) Ato]o] ~=7]-H|
2k A=Y W& (Suzuki-Miyura coupling reaction) ©ll ol €wka (1V) ¢ o|~HE (o]7]A R & <4Z7]
) 7F 5E 3, dz"HE (IV) 9 A B 2 @ (1) o229 7t 9sl, 2 A2 AxE = o,

2z2F7|-vfet ALY gl digh Ay TR eSS oHd AZHES FIsr] A FdgAelA de &
A e 20 B2 S ARESte] byl AAldelA yetdth (& S° Miyaura, N.; Suzuki, A. Chem.
Rev. 1995, 95, 2457; Takahiro I. and Toshiaki M., Tetrahedron Lett. 2005, 46, 3573-3577 #%). &
& qu}oﬂ/ﬂ, duka (VD) 9 FelgA= L 2 (V) o REA e dxHE2F A3st &u), A9 THF, &
Fall, DIF B YAk FollA, 28ujz2A &9 &4 v 2A 3, 7] oA Cs.0;5, NaC0s, K.C05, CsF 9

EA4) 8, 2 HAEI Zv, dAY vAdger gFeena(EdddEam)ZebE (1), Pd(PPhy), £E 1,1'-
H A (o d Z29 )2 A0 E 22 ZebE(11), PAd(0Ac),, Pdy(dba)s, PA(C1)s(PPhy), %% Pd/C S Ab&3lo],

=, odAY vATg o2 P(Bu)s, P(oTol)s, PPhy, BINAP ¢ &4 Xi= HA sho, 71d3o),
olf g AEE W2 °F 20T WA °F 150T, v sHAl= oF 120C o koA, & & WA & AZF St

7VestAlE mlol AR T AL sholl AsE 4 Q). ol~HZ (IV) 9 7FeEsle «dE £ HCl, H.S0,, T
= LiOH, NaOH %=+ KOH 2 &, Z/THF, E/THF/d€he T Z/USA 5 ARgste], 0 Ulx] 100C ¢ 2%
J 3= 4 o}, A EE S Ee Agd ukg AP (3714 Be A 23) o oEk £5HT
AT 9
i rOR e 0
N O o N !
N\ Ra | 8 —_— ,{, Ra N Ra
O L1 z
RIIO N\X&gc O Rp o 0 z
A
(Vi) % (v) (I
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[0060]
[0061]

o
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Auka] (111) 9] olmWlzo|ngEL FHd4 T3 d9ez2iy 52 &= AAY, HASHSZ [J. Org. Chen.
1977, 42, 542 or Bioorganic & Medicinal Chemistry Letters 2006, 16, 2842-2845] oA 71A4¥ A& &
FAAA de FAHA e Ao wEt = 5 Tt

21 (VD) 9 838 (o714 R, L2 R & 47] Aele nieh ) & mA% 3 oA AFHez e nis

Zrol, ukA (VIID) ¢ #e|thA= (o714 R 2 L1 & 7] Aos wle} &) 3 Auka (VII) ¢ 3§
L A7 BYE viel 2, L, & olgr] oA BE, di, 8908 dAETUYoE ki F¢a

(3714 R
A FAE dE A9 7E o]Er] EE OH 719l o &sle] 93] A" 4 Q). olg|gt Wyl o
§l_ o) ()]

Adnbd 22 e TS ARl Al de] 4HA e 21 2 WS AREste] 7] AA gl A ‘/lrE]r”“jr
A AAfel A, A (VID 9o 3IFHE (o714 L2 & oj'gr|ql) 2 47], ddd vAIgFH o= NaH, K.C0s,
CsoC03, LDA, LiHIMDS, wFgh&lslAl= NaH, 2 2] (VIID) 9] dgoiA=o=2, st v oz THF, ©S2t,
DMF, DMA S, -20C Wlx] oF 150C ¢ 2XolA, = & WX 4 Azt 5o Az dc}. gietA o=z, 2
(VD 9 g2 (4714 R, L2 R & A7) Ag wie} 28) & n =% (Mitsunobu) ¥HSol thal ezt
A g FAH e 21S AFEEte] A (VID ¢ stE (99714 L2 & 0H 7190 = 2 (VIID) ¢ IR
=o] Hkgof o] =52 4 Ar} (d= 59| Hughes, D. L. Organic Reactions (New York) 1992, 42, 335-

656; Reynolds, A. J.; Kassiou, M. Current Organic Chemistry, 2009, 13 (16); 1610-1632 Z=). =4
87 g X223, A7 v ASA R P(¢Bu);, PPBus, P(dlol)s, PPhy 9 &4 3}, OFZF"%?'PEE” ol E,

Ad wAgH ez tedopAr)ztaRdeolE, to|airdopAt|7taRdeolE, HE ozt
A =e] EA) &, &ul o]Zio) THF, ©]§4F, DOM, DCE FolA, -20C WA oF 150T ¢ &%=, ntaAsis 2
oA = & A g AIRE FE dofdtt,

Inr

1>
w

] :
v (VI Ry

ook e m, dnkd (1) of e BAR 4 oA sjefq o Jepd upe} o], AR 35hH dAE AR
shut doldh MR Alxd A kAl (VD) o sheb=o] duba (X) o 4F ®m 4k doRef 7paei
s ., dukd (11) o] opimwlzolntEate] AEH o Qlal] dnky (XI) o] de|vpx=o] 549 & il
ol Az=7I-vlrE ASTE wkes FE dukA (V) o] HEAt EE oiHEe HFHoR wkgste] vk
(D © ﬁ@%‘ﬂ F59 7 A oled Wyl et Awkd ZREZS, A de deA e =
A 9 S Agske] alr] AAlejol A Lekdit ofel wige] gk A 2de A7) 1A viek &
A3ttt
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[0101]

5

Z1% Waters XbridgeTM C8 50 mm x 4.6 mm, 2 mL/¥2] %F; 8 ¥ v H,0:CHsCN:TFA, 100:0:0.1 %

Y A

[0103]

— 0:100:0.05 %.

w

)

o
BN

% (max plot)

3z
=

=R

W "=

[0104]

[0105]

Z% Waters XbridgeTM C8 50 mm x 4.6 mm, 2 mL/¥9] %, 8 & vl Hy0:CHCN:TFA, 100:0:0.1 %

Y A

[0106]

— 0:100:0.05 %

WY B

100:0:0.1

A2 Waters XbridgeTM C8 50 mm x 4.6 mm, 1 mL/¥%9 3 8 & 8] H,0:CHsCN: NHHCO;,

[0107]

% — 0:100:0.05 %

K
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™
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uv

[0108]

MS Waters ZMD (ESI).

[0109]

= NMR d©lo]E]= Bruker AV-400 MHz
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Aldrich B+ Sigma

o) 5
g g,

7]

[0113]

SOA 10 FF 3-(6-52-3-YHd-3-d-6H-F 3 -1-d vl d)-

[0114]

<

¥

A 10 3-(6-52-3-F 2] H-3-Y-6H-T) 2 T} F-1-L | & ) -2} e o = E] =2 9]

[0115]

[0116]
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[0117]

[0118]

[0119]
[0120]

[0121]
[0122]

[0123]

[0124]
[0125]

[0126]

[0127]

[0128]

[0129]

SE506] 10-2293952

EHIZPE AT (1 7 g, 6.6 mol) & 0T oA told o"= (20 mL) F 3-3|==A|vE-dl
HZ (1 g, 6.0 mmol) 2 &No] Hrtatsict. S E3ES A2ow JFsta 2 A 5 wwkslgit,
o]Z o] %i i%alz%}%iﬁ}. F44HS 3} NaHCO; €9 (15 mL) o2 ¢7|3A17)3 ¢
%=

, 6.5 mmol) & %7 %—Hoﬂ Arbetar, wks ERES
=

713, Avsta, et o FEA. A7t g EelA amvtEadvlel o8] AAste], wAl AFES
.8 g, 57%) 2A F533IT). LC/MS: (¥ A) 322.2 (M+H), RT. 2.51 ¥, 66.4% ().

GA 2: FF 3-(6-22-3-7 2] t-3-U-6H-¥ 2] o} x-1-Y g )-l o o] E2] &Y

oL

THF: & (1:2, 10 mL) & 438l E 943t% (0.35 g, 8.7 mmol) % 3-(6-24-3-31 8 ¥1-3-YU-6H-3] g| v} 2 -1-
Adugd)-Az=A WE o ~HE (1.4 g, 4.35 mmol) & &RES ALoA 12 A7+ H¢F ay El:

il
Fes s5otal, 7 grlEgste] 24 ges 24 A (0.5 g, 520) 2A 753}

)

"THNMR (400 MHz, DMSO-d6): 6 13.01 (brs, 1H), 9.09-9.08 (m,
1H), 8.65-8.63 (m, 1H), 8.27-8.24 (m, 1H), 8.15 (d, J = 9.8 Hz, 1H), 7.95 (s, 1H), 7.86
(t, J = 1.3 Hz, 1H), 7.63 (d, J = 7.8 Hz, 1H), 7.54-7.47 (m, 2H), 7.15 (d, J = 9.8 Hz,
1H), 5.41 (s, 2H).
LC/MS: (I A) 308.0 (M+H), RT. 2.0 ¥, 90.1% (o).

FHA 2: 3-(3-EERE-6-F2-60-HEgdF -1-dvd )i =A g dgxgHE

BA FFES FHA 1, @A 1 o s v dajel weEl 3-s|=EAWE-wz vE o aHE 92 -2
2-3-94-20-9 il -3-2 o2 e WA 3x (9.8 g, 94%) =A FSIFUTE. LC/MS: (3 A) 279.0
7 8% (HH), 93.9% (254 nm).

Z7HA 3: 3-(3-E22-6-24A-61-¥ gt} H-1-d v g -l =2}

[}
N
;5
N
Ci
] OH

THF: &= (2:1, 30 L) % <FAH8lgE ¥<°3kE (0.307 g, 7.5 mmol) ¥ 3-(3-F22-6-54-6H-¥ o}z -
g)-lzAt mg ol Al E (1.2 g, 4.30 nmol) 9] §HG AL2o]x 12 A7k FoF wwka3it}, Ly

& , X3 AE2 g9 (15 mb) o2 AgsAra fEFRRdE (3 x 10 nl) o2 FEE).

23 f71dS AR AFskaL, F9 NaS0y & fdEA7IaL, o#stal FwFHste] 2A SgES 3

(1.5 g, 83%) 2A] F5318lth. LC/MS: (" A) 265.0 (MtH), RT. 2.9 &, 94.1% ().

SA 41 2-(2-ohr| =-1H-HZ [d] o] W TE-5-4)-N, N-H ¥ D oA Eolr| =
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[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]
[0137]

[0138]
[0139]

[0140]

[0141]
[0142]

S=506] 10-2293952

GA 10 2-(d=z[c][1,2,5]F]olr]o}F-5-)-N,N-t] ] E o} 4] Eofr]=2] Fg

THF & WZx[1,2,5]Elolt]o}Z-5-A-o M EAL ([Bioorg.Med.Chem.Lett. (1998) p 17-22] oA 7]A}%k wnie} 2
o] AZ3TF, 5 g, 25.7 mmol) ¢ & 0C oA N N-tJd e opbl (15.4 ml, 30.8 mmol) ¥ Egoeolnl (0.1
9

nl, 0.8 mol) & AAASh. 7] wg TP TP (N obAEICIE F 506 w/v §9, 49 al, 77.2
mol) & A7bshaL AeelA 12 Az B WSl g EFES 108 FHIEF (151l) 02 A%
Su UFEEdE (31 10 a) o% FESAt.  E2%E 47142 108 AEEN o AHstn,
NaSO, 2 AT, ojstata wEE] EA HFEES B 1A (3 g, 53%) 2A FEHAT.

'H NMR (400 MHz, DMSO-d): 5 8.00 (d, J = 9.0 Hz,
1H), 7.88 (d, J = 0.7 Hz, 1H), 7.58-7.56 (m, 1H), 3.93 (s, 2H), 3.06 (s, 3H), 2.85 (s,
3H).
LC/MS: (%3 A) 222.0 (MHI), RT. 2.4 &, 96.1% (Hd), 96.5% (220 nm).

QA 2: 2-(3,4-t]o}r] = d)-N N-t] ] H ol Eo}r]=o] &Y

] YA (9 g, 40.5 mmol) & ®EHE (100 ml) = 2-(W1%[c][1,2,5]E o}t]o}Z-5-Y)-N, -T] v & o} A E ol
= (3 g, 13.5 mmol) o] &Ml H7}8F ). WS EFEL o|F QEZH | HA 45T oA 12 A7 F<t
7+ st a9 g, ol AFHoE =5 FI Asta ARES 79 3 wFs, %4 IFES

2 1A (2.0 g, 76%) 24 FE8HTH

'H NMR (400 MHz, DMSO-de): 5 6.72-6.35
(m, 2H), 6.29-6.16 (M, 1H), 4.39 (brs, 2H), 4.29 (brs, 2H), 3.32 (s, 2H), 2.92 (s, 3H),
2.78 (s, 3H).

LC/MS: ("0 B) 194.3 (M#H), RT. 2.4 ¥, 92.9% (Hd)).
QA 31 2-(2-opr]-1-iZE [ d] o] P T -5~ )-N, N-t] v e o} A Eofr] =2 g

NH,

N7 "NH

—N
N

72-

of
(e}
==

3}
o}

B2 (15 ml) = 2-(3,4-tJotu]|=dd)-N, ] HeolA| Eoln) = (3.0 g, 15.5 mmol) & &AL 30
(100 mL) % Aotx=A BRulo]= (1.8 g, 17.0 mmol) 2 wyrd LMo H7 &k}, g &
ol A 20 AIZF &t wNFSFSITE. o eh-2-S 7t 3 AAT AT, D 422428 NallC0; <]

‘f/]j_ al

oHAlH Ol ER FE3I3It. 29 F71dE T NapSo, = 3347

[
12 mx 2

o

2

Rl

)

sEete]l A4l stee 2 A (1.0 g, 45%) =X sS55I
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[0143]
[0144]

[0145]

[0146]

[0147]
[0148]

[0149]

[0150]
[0151]

[0152]

[0153]
[0154]

SE=506] 10-2293952

"H NMR (400
MHz, DMSO-de): & 10.58 (s, 1H), 6.99-6.95 (m, 1H), 6.95-6.90 (m, 1H), 6.70 (d, J =
16.3 Hz, 1H), 6.05 (brs, 2H), 3.62 (s, 2H), 2.95 (s, 3H), 2.81 (s, 3H).

LC/NS: (% A) 219.2 (M+H), RT. 1.5 &, 97.0% (), 97.0% (220 nm).

Z7H4) 5: 3-[3-(6-3| =2 A Hd -1 D-3-Y )-6-22-6H-H F o} -1-L W & |-l =4k
QA 1: 3-[3-(6-3| EEA HE-1] 2] F]-3-¢] )~6-2 2 ~6H-T] 2] O} J-1- I o & [-i] 22 o &) o ~Ej22] &4

(o}
T
N
07 o /I
i\[N

DMF/H,0 (9 mL/1 mL) & 3-(3-FZZ-6-SA-6H-FZ 3 -1-due)-wl i vE o ~HZ (0.5 g, 1.79 mmol)
2 [5-(4,4,5,5-HEHE-1,3,2-0SA R 2 @-2-)-2-T g d ] E2 (0.831 g, 3.53 mmol) & EFES N,
2917] slel 10 & FoF ©7]8FaL, Na,COs (2.6 mL, 2 M &Y, 5.39 mmol) & A7]o] H7bsta, o]F v A(EF
Hdz )5 (1) tZFEgo]= (0.063 g, 0.089 mmol) S FH7}stgict. WS E3ES 100C oA 3
AZE S tEsta, EE 3|AMekal EtOAc & FE3ISITE. 23d f714S 5, 992 AFsta, 75
Na S0, = AZRAI7|2, st 553, AAES A7t A FYA A2vEIHY (n-2F:EtOAc,
80:20) ° o AAS, FA FAES A 1A (380 mg, 52%) = FE&%T). LC/MS: (%% A) 352.0
(M+H), RT. 2.4 &, 94.8% (H)).

QA 2t 3-[3-(6-3| EFA o E]-T 2] ¥ -3-2 )-6-2- 260 2| VR -1- Y uf g |- Z1Fe] &4

EA eSS 74 3 o thal 71AE dxpol] wit 3-[3-(6-3 =2A W E -1 g H-3-Y )-6-2 A -6H-3] g ThHl -
1-dg]-wx *J =] oﬂ*EﬂEi‘f‘H gl w1 (230 mg, 63%) =AM F5IAC. LC/MS: (% A)
338.2 (M+H), 1.9 ¥, 95.1% (HH), 93.4% (254 nm).

FAA 6: FOH-ZO| | THE-2-9)-3-(3-F 2 2-6-54-6H-T g thF -1~ & )-Hl=opu]| =

oy
%

DMF (5 mL) & 1H-¥Zzo]v|th&E-2-dolvl (0.55 g, 4.17 mmol), 3- (3—311 6-22-6H-3 2] th Rl -1-Ld v & ) -wil
ZAF (0.85 g, 3.21 mmol), MHE EEZH (0.4 mL, 3.38 mmol), 1-3|==A] WlxEgo}l= (47 mg, 3.53
mmol) 2 HBTU (1.4 g, 3.69 mmol) & 2204 12 A3t F<t Hhﬁoﬂv} IS E5tES B2 A
7t s 53t vAGA BAAES As 4 A AEReEY T 93] FAstY, A IFFES
A A (0.7 g, 58%) =A F53F T,

T
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[0155]
[0156]

[0157]

[0158]
[0159]

[0160]
[0161]

[0162]

[0163]

[0164]

[0165]
[0166]

[0167]

[0168]
[0169]

omn
J
Jm
Qﬂ

10-2293952

'H NMR (400 MHz, DMSO-de): & 12.31 (s, 2H), 8.07 (dd, Jy=2.0
Hz, 9.8 Hz, 1H), 8.03 (s, 1H), 7.61 (d, J = 9.8 Hz, 1H), 7.51 (d, J = 6.7 Hz, 2H), 7.44-
7.42 (m, 2H), 7.14-7.11 (m, 3H), 5.28 (s, 2H).

LC/MS: (%4 A) 380.0 (M+H), RT. 3.0 &, 98.8% ().
ZA 70 3-(3-F22-4-vE-6-S4-60- F 1R -1-d v & )-AFA WE A=

0]
N
o™ 0" Cl

N-HE 9 Zgd (15 nl) £ -ErdWdE-wzst be Jdag= (3 0 g, 13.1 mmol), 6-FEZZ-5-wE-2l-¥
Fobd-3-2 (1.9 g, 13.1 mmol) 2 EAFHF (4.25 g, 13.1 mmol) 9] EFES A20A 14 AIZF 5 it
At W if&%% o]F ol Fi DM °o® FESUT (3 3]). 2FE fUE AR
Al#8EaL, NapS0, = AZA]7]AL, o] 3stal 553kl A7t 4 EUA A9 AZetEag e ofs) A
slo], A FFES 2 174 (1.5 g, 39%) 2A FE539ct. LC/MS: (I A) 293.0 (M+H), RT. 4.4
E90.1% (AM).

'H NMR (400 MHz, DMSO-de): & 7.88 (dd, J = 1.2, 7.7 Hz, 2H),
7.57 (t, J = 6.4 Hz, 1H), 7.50 (t, J = 7.7 Hz, 1H), 7.04 (d, J = 1.2 Hz, 1H), 5.25 (s, 2H),
3.84 (s, 3H), 2.19 (s, 3H).

Z2A 8 HF 3-(4-"E-6-S4-3-Y P d-3-4-60-H A -1-L v & )-Hl 2ol o] E
GA 1: 3-(4-vE-6-52-3-T 2| H-3-Y-6H-F 2] O} -1-L | & )- 2} v]g o] ~HZ22] 3y

0
I
Na
070" A
N

DMF/H,0 (9:1; 30 mL) & 3-(3-FRE-4-v|€-6-24-6H-T 2|t} -1-de)-dl x4 wed oAgH2 (1.5 g,

El
ES N, 297] Stoll 10 & &< ©7]8kaL, Na,COs
(7.7 mL, 15.4 mmol) & “&7]o #H7}etar, o]% vHA(EAdEaa)Zetw(11) vE22el= (0.18 g, 0.25
mmol) & X71slSitt. g B35S 100T oA 4 AIZE Fot 71dsta, Aol deg S o).
AglolE =2 tEFzade/feass Adsty o5E2S 74 3 5%3% 0. u A S Agt
ZHA A2utEad e o8 HAsIe], ¥4 FFES AN 1A (1 g, 59%) A 53

5.13 mmol) % JHd 3-HEAF (0.94 g, 7.7 mmol) =3

"H NMR (400 MHz, DMSO-
de): O 8.69-8.64 (m, 2H), 7.98-7.95 (m, 2H), 7.95-7.86 (m, 1H), 7.62-7.60 (m, 1H),
7.52-7.48 (m, 2H), 6.98 (d, J = 1.2 Hz, 1H), 5.35 (s, 2H), 3.84 (s, 3H), 2.15 (s, 3H).

LC/MS: (%% A) 336.2 (M#H), RT. 2.5 &, 89.5% (H ), 89.1% (254 nm).
A 2: ZF 3-(4-7EH-6-52-3-F 2] d-3-Y -6 2| - - o & )~ Foj o] E9] &

3} 2 o dis] 71A3 Aol whed 3-(4-HE-6-24-3-3] 2] Y-3-U-6H-3] 2] v} -
1-de)-wzak We o ~HzZ2XE 28 3131 (0.5 g, 65%) ZA FE554T).
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[0170]
[0171]

[0172]

[0173]
[0174]

[0175]

[0176]
[0177]

[0178]
[0179]

[0180]

[0181]
[0182]

omn
J
Jm
Qu

10-2293952

"H NMR (400 MHz, DMSO-dg): & 8.69-
8.64 (m, 2H), 7.98-7.95 (m, 1H), 7.80-7.74 (m, 2H), 7.51-7.47 (m, 1H), 7.24-7.18 (m,
2H), 6.97 (d, J = 1.2 Hz, 1H), 5.27 (s, 2H), 2.16 (s, 3H).

LC/MS: (% A) 322.2 (M+H), RT. 2.0 &, 83.7% (H ), 90.2% (254 nm).

Z7HA 9: feg-[5-(4,4,5,5-H1E8E-[1,3,2] ] A R 2 &-2-9)-F T A -2-Ldw g ]-o}ql

SR

O‘B'O

jin

, 3 g, 13.94 mmol)

oAk (40 mL) & (G-EREE-¥gd-2-duE)-tjwe-o}7 (rare Chemicals E5-F
10 & B3 &7istaL, ZF ofAl

9 8 A(IUYZYE)YRE (3.9 g, 15.34 mmol) ¢ EIFES N, £97] 5}
HolE (2.8 g, 27.89 mmol) & g7l H7bsta, olF 1,1'-HlAa(YidEavw)d 2SRz dets

(I1).CHCl, (0.50 g, 0.69 mmol) & #H7}s}gitt. S TR 60T oA 14 AZF ZoF stdslm, Aleto)
E g=& T3 AqIsksict. AzlolE =i gEEave/vees AFstn o328 3¢ & wFslo],
EA IFES 2 4 (1.5 g, 41%) °o=AH F539. LC/MS: (¥ A) 181.0 (M-82, HEXL), RT.
0.42 ¥, 97.09% (H}).

AN 1: 2,2-0HEd-Z 2924 2-[3-(6-54-3-9 I d-3-4-6H-T & T} -1-L d & ) -l 2 L o} 1] = |-1H-" F o]
ntgE-5-4 2=

N- —
>kﬂ/ =/ N-N
O~
0 UN\>_N
H
o

DMF (5 mL) F 2,2-ydgd-Z 23] 2AF 2-o}n|=-1H-HlZFo|u|t}E-5-Y o] ~E|2 (Ambinter Stock Screening
Collection ©ZXE <9, 0.15 g, 0.6 mmol), #F 3-(6-F4-3-3 2] H-3-L-6H-7] 2] T3 -1-L | & ) wll 2 of| o]
E (0.1 g, 0.3 mmol), W& 2=2Z2 (0.1 mL, 0.9 mmol), 1-3|==A] WlZEgo}= (80 mg, 0.6 mmol) 2
HBTU (200 mg, 0.6 mmol) ©] &4 AolA 12 AIZF &k unksigict. bl

ZFES o]F 10% & *FL}
EF £d (15 nL) o7 A3ty gZF229Er (3 x 10 mL) o2 &34}, 2 F714S 10% A E
AF gdloR AFela, F4 NaS0, = AXA7|aL, o3sla s=sgitt. ARE aAE HE-S (5 L) J%
sk wtelar, oJFsta A 3F ARAIA, 2A sgEs 44 1A (29 mg, 10%) 2A F535SH.

"HNMR (400 MHz, DMSO-d6): & 12.37 (brs, 2H), 9.12 (t, J = 1.6 Hz, 1H), 8.65
(dd, J = 4.8, 1.6 Hz, 1H), 8.28 (dt, J = 4.9, 2.3 Hz, 1H), 8.17-8.12 (m, 2H), 8.07 (d, J =
7.8 Hz, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.54-7.49 (m, 2H), 7.42 (d, J = 8.4 Hz, 1H),
7.18-7.13 (m, 2H), 6.81 (dd, J = 8.6, 1.9 Hz, 1H), 5.44 (s, 2H), 1.31 (s, OH).

LC/MS: (38 A) 523.3 (M+H), RT. 3.2 ¥, 91.9% (ZHh), 90.3% (254 nm). HPLC: (®H A) RT 3.5
(H), 93.1% (254 nm).

AN 20 F(IH-Zzo)u|t}E-2-4 )-3-(6-24-3-1 ) J-3-d -6H-1 ) th7l-1- g v & )-s Z o}u| =

=, 92.1%

FA sgtee A 1ol del] ZIAg dApel wet 2lF 3-(6-54-3-9] 2 Y-3- U -6H-7] 2] v -1-d vl e ) -l
IH-fl=ojvthE-2-ofRl 0 258 24 1A (135 mg, 12%) =AM 5330},



[0183]
[0184]

[0185]

[0186]
[0187]

[0188]
[0189]

[0190]

[0191]
[0192]

[0193]
[0194]

[0195]

SE506 10-2293952

"HNMR (400 MHz, DMSO-
d6): & 12.39 (brs, 2H), 9.12 (t, J = 1.7 Hz, 1H), 8.65 (dd, J = 4.76, 1.6 Hz, 1H), 8.29-
8.26 (m, 1H), 8.17-8.14 (m, 2H), 8.07 (d, J = 7.8 Hz, 1H), 7.60 (d, J = 7.5 Hz, 1H),
7.54-7.50 (m, 2H), 7.44-7.42 (m, 2H), 7.15-7.11 (m, 3H), 5.44 (s, 2H).

LC/MS: (W A) 423.0 (M+H), RT. 2.4 &, 97.8% (Ht)), 98.3% (254 nm). HPLC: (' A) RT 2.4 ¥, 98.3%
(Hd), 97.8% (254 nm).

AAle 31 FA-HE-1H-AE o) v tE-2-9)-3-(6-52-3-¥ 2| d-3-d-6H-¥ g o -1-d | & )-Hl =o}r| =

DN
e
P )
N
NZ 7

F 3-(6-24-3-9gd-3-9-
-vEl Zoln|tpE-2-o}l o 2 RE] A v (11 mg, 18%) ZA 53t

"HNMR (400 MHz,
DMSO-d6): & 12.70 (s, 1H), 9.13 (d, J = 1.8Hz, 1H), 8.65 (dd, J = 4.7, 1.5 Hz, 1H),
8.31-8.26 (m, 2H), 8.18-8.16 (m, 2H), 7.55-7.43 (m, 5H), 7.27-7.20 (m, 3H), 5.44 (s,
2H), 3.64 (s, 3H).

LC/MS: (W A) 437.2 (M+H), RT. 2.5 &, 96.3% (Hth), 96.7% (254 nm). HPLC: (' A) RT 2.4 ¥, 96.1%
(Hd), 95.6% (254 nm).

AA 4: 2-[3-(6-52-3-9Fd-3-d-6H-F T} -1- L &) -l = P ot = |- 1H- A=z o| v G E-5-7t 2 5 A 2T v
g Jqxg=

¥A FES AN 1 9 tE] 71AE Azl wEl fE 3-(6-24-3-1 2] d-3-2-60-7 2| A -1-d v & ) -
Zollo]E 8l wid 2-opu]w-1-Hl = o] hE-5-7t2 S A # o] E (PharmaCore inc. Z4-E 791) i—rﬂ ZHA)
A (13 mg, 19%) 224 F53FT).

Mo

"HNMR (400 MHz, DMSO-d6): & 12.65 (brs, 1H), 12.25
(brs, 1H), 9.12 (d, J = 1.8 Hz, 1H), 8.65 (dd, J = 4.7, 1.3 Hz, 1H), 8.28 (d, J = 7.8 Hz,
1H), 8.17 (d, J = 9.7 Hz, 1H), 8.12-7.98 (m, 3H), 7.84-7.78 (m, 1H), 7.65 (d, J = 6.8
Hz, 1H), 7.55-7.51 (m, 3H), 7.17 (d, J = 9.72 Hz, 1H), 5.45 (s, 2H), 3.85 (s, 3H).

LC/MS: (W A) 481.2 (M+H), RT. 2.6 &, 94.9% (Ht)), 93.7% (254 nm). HPLC: (3 A) RT 2.5 ¥, 92.6%
(Hd), 92.5% (254 nm).

A 5 W (5-3] A v R -1H- A& o) | T -2- A )-3-(6-524-3-7] 2| d -3~ -6H-¥| 2| T} 2 -1- A v & ) -l = o} w]

=
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[0196]
[0197]

[0198]
[0199]

[0200]

[0201]
[0202]

[0203]
[0204]

[0205]

[0206]
[0207]

SE506 10-2293952

FA Fetes Al 1ol s 71 dxpel w2l 3-(6-54-3-9 g d-3-d-6H- g vkl -1-L e e ) -l
Zojo|E H (2-o}r]-1H-WlZ o) t}E-5-A )W ek-2 (FCH Group Reagents for Synthesis ZHE +¢9) ZHEE
s 1A (6 mg, 11%) 24 F53+9 ).

THNMR (400 MHz, DMSO-d6): & 12.60 (brs, 1H), 9.12 (s,
1H), 8.65 (d, J = 3.2 Hz, 1H), 8.28 (d, J = 7.2 Hz, 1H), 8.17-8.14 (m, 2H), 8.07 (d, J =
7.2 Hz, 1H), 7.61-7.48 (m, 3H), 7.40 (s, 1H), 7.36 (d, J = 8.0 Hz, 1H), 7.18-7.15 (m,
2H), 5.44 (s, 2H), 5.15 (brs, 1H), 4.54 (s, 2H), 2.53 (s, 1H).

LC/MS: (W9 A) 453.3 (M+H), RT. 2.0 &, 94.5% (Hth), 96.0% (254 nm). HPLC: (¥ A) RT 2.0 ¥, 98.1%
(Hd), 97.3% (254 nm).
AN 6: NM(5-tHgilEnrd e d-11-% o) m thEH-2-U )-3-(6-54-3-5 2 A -3-Y-6H-T g Th R -1-4 W b )-

LESLES

BA FFES Al 1ol dis) 71 dxpel] wet 3-(6-54-3-H | d-3-Y-ci-9 gt -1-d g )-g F w1l
FoolE 8 2-(2-ob - lH-Wl 2 [d] o] VW& -5-)-N N-H | dopA Eofr| == E] A a1A] (49 mg, 19%)

"HNMR (400 MHz, DMSO-d8): & 12.26 (brs, 2H), 9.11 (d, J = 1.8 Hz, 1H), 8.64 (dd, J
=4.7,1.5 Hz, 1H), 8.28 (td, J = 8.1, 1.9, Hz, 1H), 8.17 (s, 1H), 8.15 (s, 1H), 8.07 (d, J
= 7.8 Hz, 1H), 7.55-7.51 (m, 2H), 7.45 (t, J = 7.7 Hz, 1H), 7.30-7.28 (m, 1H), 7.23 (s,
1H), 7.16 (d, J = 9.7 Hz, 1H), 6.94-6.92 (m, 1H), 5.42 (s, 2H), 3.71 (s, 2H), 3.0 (s, 3H),
2.8 (s, 3H).

LC/MS: (39 A) 508.2 (M+#H), RT. 2.2 ¥, 97.1% (HA), 98.9% (254 nm). HPLC: (1 A) RT 2.1 ¥, 96.5%
(HA), 95.4% (254 nm).

AAld 70 F(E-AZEO| P THE-2-U)-3-[3-(6-3| =5 A v 2 -7 2 9 -3-9)-6-52-60-F Z T}z -1-d v & | i =0}

FA shgtees Al 1ol disl 7] dafel] w2t 3-[3-(6-3 =S5 A MY -y 2l -3- ) -6-2 2 -6H-] g vh 3l -
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[0208]
[0209]

[0210]

[0211]

[0212]

[0213]
[0214]

[0215]

[0216]
[0217]

[0218]
[0219]

SES06 10-2293952

-] - A2 9 - =o] v ks -g-obl o =R e FMA 1A (28 ng, 126) =A FEIHA.

"HNMR 400 MHz,
DMSO-d6: 5 12.29 (brs, 2H), 9.02 (d, J = 2.0 Hz, 1H), 8.28 (dd, J = 8.2, 2.2, Hz, 1H),
8.16 (s, 1H), 8.14 (s, 1H), 8.07 (d, J = 7.8 Hz, 1H), 7.61-7.59 (m, 2H), 7.50 (t, J = 7.6
Hz, 1H), 7.44-7.42 (m, 2H), 7.16-7.12 (m, 3H), 5.52 (s, 1H), 5.43 (s, 2H), 4.61 (d, J =
5.32 Hz, 2H).

LC/MS: (W9 A) 453.3 (M+H), RT. 2.2 &, 97.8% (Ht)), 98.2% (254 nm). HPLC: (' A) RT 2.4 ¥, 98.3%
(Hd), 97.8% (254 nm).

A 8: FAH-HZO| M| ThE-2-U)-3-(6-S2-3-T | d-5-d-6H-T 2 hA -1-d v D ) -l = opw] =

O

B4 SES E=704 5, ©A 1 o ta] 71AS dajo] wel N-(IH-#l o] n]thE-2-9)-3-(3-F Z 2 -6-2 -
6l-v] 2ok -1-d g )-Wl =oln| = 9 5-(4,4,5,5-HEZE-1,3,2-U) A B2 gh-2-) v 2| o 2 5-E] 3}
A3 A (12 mg, 9%) A FE3IGT.

"HNMR (400 MHz, DMSO-d6): & 12.30 (brs, 2H), 9.31(s, 2
H), 9.26 (s, 1 H), 8.22-8.07 (m, 3H), 7.62 (s, 1H), 7.49 (t, J = 6.6 Hz, 3H), 7.18 (t, J =
9.6 Hz, 3H), 5.44 (s, 2H).

LC/MS: (W A) 424.2 (M+H), RT. 2.6 &, 95.6% (Hth), 97.9% (254 nm). HPLC: (" A) RT 2.6 ¥, 98.7%
(HA), 98.4% (254 nm).
A 9: 3-[3-(6-o}] =-H ] D-3-Y )-6-52-60-F | A -1-d W & [-N- (1l = o) v E-2-4 ) -l =o}r| =

= A 5, A 1 ol oisl Z1ARE dApel wheh N-(IH-#l o] m thE-2-)-3-(3-2 22 -6-5 4
-l-dvE)-wlzelu = 9 5-(4,4,5,5-E| EgtE-1,3,2-T] SAL R 2 @-2-9 ) 3] 2] T -2-0} 7] O 2 H-E]
A (55 mg, 36%) =A F58H3At.

"HNMR (400 MHz, DMSO-d6): & 12.32 (s, 2H), 8.47 (d, J
= 2.3 Hz, 1H), 8.10 (s, 1H), 8.06 (d, J = 7.8 Hz, 1H), 8.00 (d, J = 9.8 Hz, 1H), 7.88 (dd,
J =87, 24 Hz 1H), 7.56 (d, J = 7.5 Hz, 1H), 7.49 (t, J = 7.6 Hz, 1H), 7.44-7.42 (m,
2H), 7.14-7.12 (m, 2H), 7.04 (d, J = 9.7 Hz, 1H), 6.50 (d, J = 8.8 Hz, 1H), 6.39 (s, 2H),
5.36 (s, 2H).

LC/MS: (38 A) 438.2 (M+H), RT. 2.3 &, 94.9% (ZHh), 98.3% (254 nm). HPLC: (¥ A) RT 2.5 &, 99.5%
(A1), 99.2% (254 nm).
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[0220]

[0221]
[0222]

[0223]
[0224]

[0225]

[0226]

[0227]

[0228]
[0229]

[0230]

[0231]

[0232]

omn
J
Jm
Qﬂ

10-2293952

AA e 10: N-(1H-9AZ [d] o] TE-2-9 )-3-(2-Al o} =-5-(F F H-3-2 ) H| 5 A] ) fl =0} =

Al SEEe AAdl 1ol va) Z)AF Axtel wheh eF 3-(4-v] Y- 4-3-3] 2] ¥l-3-2-6H-3] 2] thrl-1- ]
pl JthE-p-olrl oz e, At 4 BalA AmviEaeslel o8 Fbd A @
A% Abgskel FuA WA (26 ng, 20%) 24 FEIA,

=
=,
N
(3

"H NMR (400 MHz, DMSO-de): & 12.32 (s,
2H), 8.73-8.66 (m, 2H), 8.11-7.98 (m, 3H), 7.52 (t, J = 9.5 Hz, 5H), 7.13 (s, 2H),
6.99 (s, 1H), 5.36 (s, 2H), 2.16 (s, 3H).

LC/MS: (4 B) 437.3 (MtH), RT. 4.73 &, 96.41% (), 93.83% (254 nm). HPLC: ("8 A) RT. 2.37 &
94.94% (), 95.06% (254 nm).

AA 4] 11: N-(1H-#l = [d] o] M HE-2-4)-3-((3-(6-((H & o}r| =) v & ) ¥ 2| P -3-4 ) -6-5 29 2 T -
1(6H)-L)H e ) d=o}u| =

cSA T ol s 71 Aol whe N-(IH-mlEel v tE-2-9)-3-(3-F R 2 -6-5 4
1ol el)- ‘?ﬂzo}ul‘: 2 HE-[5-(4,4,5,5- EﬂEE‘rUﬂ -[1,3. 2] A 2 -2-d)-v] g el -2-<d

'H NMR (400 MHz, DMSO-ds):
3 12.29 (s, 2H), 9.01(d, J=2.0 Hz, 1H), 8.26 (dd, J= 2.3, 9.1 Hz, 1H), 8.15 (d, J =
9.8 Hz, 2H), 8.07 (d, J = 7.7 Hz, 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.54-7.47 (m, 2H),
7.44-7.41 (m, 2H), 7.16-7.11 (m, 3H), 5.42 (s, 2H), 3.56 (s, 2H), 2.19 (s, 6H).

LC/MS: (8 A) 437.3 (M+H), RT. 2.34 &, 98.15% (o), 98.58% (254 nm). HPLC: ("H A) RT. 2.38 &
98.34% (), 98.69% (254 nm).

AAle] 120 N-(IH-A=[d] o7 TE-2-9)-3-((3-(4-H 2 g d-3-9)-6-5 2T Z - -1(6H)-) H & ) fl =o}v| =

6H-3] 2] epxl-1-d v &) -l =) = gl &ﬂ%%%&&a&ﬂEﬂﬂ%ﬂszﬂlﬂiggaggﬂag(%mn
Molecular 2FE F¢) o2 RE Hlo|xA 1A (12 mg, 5%) 2A +FE39 ).
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[0233]
[0234]

[0235]

[0236]
[0237]

[0238]
[0239]

[0240]

[0241]
[0242]

[0243]

[0244]

[0245]

SE5061 10-2293952

"H NMR (400 MHz,
DMSO-dg): & 12.35 (s, 2H), 8.59 (s, 1H), 8.49 (d, J = 5.0 Hz, 1H), 8.12 (s, 1H), 8.08
(d, J=76Hz 1H), 7.80 (d, J= 9.6 Hz, 1H), 7.58 (d, J = 7.8 Hz, 1H), 7.51 (t, J=7.9
Hz, 1H), 7.44 (t, J = 1.9 Hz, 2H), 7.35 (d, J = 5.0 Hz, 1H), 7.14 (dd, J=1.9, 4.9 Hz,
3H), 5.40 (s, 2H), 2.31 (s, 3H).

LC/MS: ("8 A) 480.3 (M+H), RT. 2.32 -, 98.90% (H ), 99.16% (254 nm). HPLC: ("FH A) RT. 2.41 &,
96.97% (H ), 97.22% (254 nm).

AAld 13: N-(1H-#Z[d] o] t&-2-Y)-3-((3-(6-H e B FH -4-U )-6-& 4T 2 7 -1(61)-L ) ¥ & ) el = o} 7]

EA4 3gtES F7HA 5, @A 1 o tia] Z1AE Fxbel whel N-(IH-#MlFo|u|thE-2-U)-3-(3-F 2 2-6-34-
1-dHE)-wl=olu = El 3-wg-5-(4,4,5,5-HEdgtd€-1,3 2-t] Al 2 &-2-9 ) 1] 2] o}zl
(Combi-Blocks ZX-E F¢) o 2ZXE WA 14 (35 mg, 12%) 24 F538%c}.

"H NMR (400 MHz,
DMSO-de): & 12.30 (s, 2H), 9.58 (d, J = 1.9 Hz, 1H), 8.24 (d, J = 9.7 Hz, 1H), 8.14
(brs, 1H), 8.08 (d, J = 7.7 Hz, 1H), 8.04 (d, J = 1.9 Hz, 1H), 7.63 (d, J = 7.6 Hz, 1H),
7.52 (t, J = 7.6 Hz, 1H), 7.44 (m, 2H), 7.23 (d, J = 9.8 Hz, 1H), 7.13-7.11 (m, 2H),
5.46 (s, 2H), 2.68 (s, 3H).

LC/MS: (% A) 438.3 (MtH), RT. 2.45 &, 96.32% (H), 93.47% (254 nm). HPLC: (¥ A) RT. 2.49 &,
94.55% (), 94.92% (254 nm).

AN 4 14: N-(1-¥lZ[d] o] v &-2-U)-3-((3-(5-((H W ol =)W ') F F d-3-d )-6-& 4 o7 -
1(6H)-Y) v g )l =o}u| =

[o]

N .H%

o
o

BA FFES F=0A4 5, @A 1 o el 1A Axtel whep N-(1IH-#lzo]n|thE-2-9 )-3-(3-F R 2 -6-2 A-
6H-3] 27l -1-g W e)-A=olu = @ CuWe-[5-(4,4,5,5-B|EgWE-[1,3,2] g SA R 2 8-2-9)-T g H-3-Y
W e ]-o}7 (Small Molecules, inc. ZFE F¢) oz XE WA 1A (94 mg, 32%) 2ZA FEs19T).

"H NMR (400 MHz, DMSO-dg): & 12.30 (s, 2H), 9.01 (d, J = 1.8 Hz, 1H), 8.54
(s, 1H), 8.18-8.12 (m, 3H), 8.07 (d, J = 7.7 Hz, 1H), 7.58 (d, J = 7.5 Hz, 1H), 7.51 (t, J
= 7.6 Hz, 1H), 7.44 (m, 2H), 7.16-7.11 (m, 3H), 5.44 (s, 2H), 3.47 (s, 2H), 2.13 (s,
6H).

LC/MS: (8 A) 480.2 (M+H), RT. 2.31 &, 98.46% (HoH), 99.18% (254 nm). HPLC: ("4 A) RT. 2.41 &
99.04% (), 98.82% (254 nm).

AAle] 15: N-(5,6-HHEA-1H-Hlz[d] o] 7| }E-2-Y )-3-((6-54&-3-(F] 2 D -3-2) H - -1(6H)-L) = &) Hl

Zoju| &
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[0246]
[0247]

[0248]
[0249]

[0250]

[0251]
[0252]

[0253]
[0254]

[0255]

[0256]
[0257]

S=506] 10-2293952

o O~

¥A FFES FHA 6 o gl 71AS dafel wEk 5 6-tHl A -1-H o] H thE-2-UolRl (Enamine & 25
H 7)) 2 gdF 3-(6-%4-3-vgd-3-d-6i-y gt -1-d e E)H Zo o] ERHE FA 1A (46 mg, 8%) =
Al 53T

"H NMR (400 MHz, DMSO-dg): 8 12.16 (s, 2H), 9.12 (d, J = 1.7 Hz, 1H),
8.65 (d, J = 6.3 Hz, 1H), 8.29-8.26 (m, 1H), 8.17 (d, J = 9.8 Hz, 1H), 8.11 (s, 1H),
8.05 (d, J = 7.8 Hz, 1H), 7.60 (d, J = 6.7 Hz, 1H), 7.54-7.46 (m, 2H), 7.17 (d, J = 9.7
Hz, 1H), 7.03 (s, 2H), 5.43 (s, 2H), 3.75 (s, 6H).

LC/MS: (8 A) 483.3 (M+H), RT. 2.34 &, 96.83% (Hth), 96.63% (254 nm). HPLC: ("H A) RT. 2.37 &
96.48% (o)), 97.91% (254 nm).

Al 16: N-(5-vIHA-1H-H =& [d] o] M| E-2-4)-3-((6-52-3-(F F &-3-2) 9 2 7 -1(6H)-L ) v & ) f =0}

6 o thall 71Ask Axpel] wal 5-v| EA]-1H-#l o) n|t}E-2-Uo}wl (Anichem & RFE
) 2 FE 3-(6-24-3-¥Fd-3-d-6H-Y 2 T -1-d e )Hl Zo o] ERFE] A 13| (101 mg, 11%) =A

'H NMR (400 MHz, DMSO-dg): & 12.20 (s, 2H), 9.12 (s, 1H), 8.65 (d, J = 4.5
Hz, 1H), 8.28 (d, J = 8.0 Hz, 1H), 8.16 (t, J = 9.8 Hz, 2H), 8.06 (d, J = 7.7 Hz, 1H),
7.60 (d, J = 7.5 Hz, 1H), 7.54-7.47 {(m, 2H), 7.32 (d, J = 8.6 Hz, 1H), 7.17 (d, J = 9.8
Hz, 1H), 6.98 (d, J = 1.5 Hz, 1H), 6.76 (m, 1H), 5.43 (s, 2H), 3.75 (s, 3H).

LC/MS: (%9 A) 453.3 (M+H), RT. 2.44 ¥, 97.51% (HW)), 99.01% (254 nm). HPLC: (*3¥H A) RT. 2.45 &,
99.09% (H ), 98.82% (254 nm).

AAE 17 N-(1H-flZo]u|t}E&-2-Y )-3-[3-(5-3| =2 A v & -1 2| 9 -3-Y )-6-2 2 -6H-H F T} -1-L W & |- =

olul=

g A6l 1 ol el AAe Aol whek @F 3-[3-(5-31 == A o &5 2] ©l-3-9))-6-% 2-6l1-] 2)
Q] o|E 9 li-wzo| | hE—rolrl o 2 e BUA A (119 ng, 41%) 24| SEaAT
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[0258]
[0259]

[0260]
[0261]
[0262]
[0263]

[0264]

[0265]

[0266]
[0267]

[0268]

[0269]

[0270]

[0271]
[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

SE506] 10-2293952

THNMR
(400 MHz, DMSO0-d6): & 12.30 (brs, 2H), 8.99 (d, J = 2.1 Hz, 1H), 8.59 (d, J = 1.8 Hz,
1H), 8.20 (s, 1H), 8.16 (d, J = 9.8 Hz, 1H), 8.11 (s, 1H), 8.08 (d, J = 7.8 Hz, 1H), 7.58
(d, J = 7.6 Hz, 1H), 7.44-7.51 (m, 2H), 7.42 (t, J = 3.2 Hz, 1H), 7.17-7.12 (m, 2H),
7.11 (s, 1H), 5.43 (d, J = 6. Hz, 2H), 4.60 (d, J = 5.2 Hz, 3H).

LC/MS: (W A) 453.0 (M+H), RT. 2.2 &, 98.7% (Ht)), 99.5% (254 nm). HPLC: (¥ A) RT 2.2 ¥, 98.2%
(HAd), 97.6% (254 nm).

AAle] 18: IRAK1 H IRAK4 &4 AA

IRAK1 & Q17+ AAE %3 &4 (His-TEV-IRAK1 (194-712)) o]t}.

of HAelAM, IRAK-1 & ATP & 7hitafstar Ap7kelibs}gic.

[RAK-1 9A] 4L ~E=ENY I8 384 9 ZAZo|E (PerkinElmer #SMP410A) oA =33},
His-TEV-IRAK-1 (15 ng/), ATP (1 pM, ["PJATP 0.25 pCi/€0) 2 tjZ (26 DMSO) T DNSO (%= ™
20 uM WA 1 nM) & 3FEES 3 AI7F B¢ 30T oA AH 4= Hepes pH 7.0, 50 mM, XHA-H-A BSA
0.1%, TESE#HOIE DIT 2 mM, MgCl2 10 mM, EGTA 0.5 mM, Triton-X-100 0.01% =olA] <l o)A},

7| vobA]l WHE-2 EDTA & FH7bgro=s Fugitt. FRNE BEa, EdolEE 3 3] 150 mM NaCl = A%
star, o] % WAFES Microbeta Trilux FH57]olA FA g},
)

IRAK4 &

IRAK4 = A7+ AAE AxE &4 (His-TEV-IRAKI (194-712) o]t}.

IRAK4 = ATP & 7}eRsistar, A7pelatslsta Alg/Ed e AvE (generic) ME= 712 (STK: 61STIBLC,
CisBio International, Bagnols/Ceze FR) & ¢lAt3}sic},

IRAK-4 94 =Ae ~Ezgud zgs 384 4 ZAZFo]E (PerkinElmer #SMP410A) oA 33t}
His-TEV-IRAK4 (20 ng/€), ATP (2 uM, [ PIATP 0.25 uCi/€), STKI-#] 98 SE= (300 nM), 2 thzi
(2% DMSO) =+ DMSO (5% #H9l: 20 pM A 1 nM) T IFFES 3 A 59 30T oA HA <5 Hepes

pH 7.0, 50 mM, X|¥F-2-7) BSA 0.1%, TE]QEd@o]E DIT 2 mM, MgCl2 10 mM, EGTA 0.5 mM, Tween—20 0.01%,
MnCl2 5 mM FollA] Q7o)

Aol WSS EDIA § HAFORA FuATh  4RAS velm, TdEE 3 3 150 all NaCl = A
5 =

(e}

<
3la, o]F A5 S Microbeta Trilux ¥
AAle 19: &8t AP A=
AE 1 - AA
2 (1) 9 FFES U=k 1:2 2o Ax Agd AdAde] Ax Buzr E3aic). Ao ntavlg
ZHol o EE {EAZA] H7Is, EFES A Tl zolA 240-270 mg A A T 2 Ao mE
g4 33HE 80-90 mg) ® A3 Fh.

A 2 - AE

21 (1) 9 IFES oF 111 THH| Y A& A Hx Eua A g3, EFES 250 mg e =
At (Ae G 2 Yy s &g I3E 125 mg).

A 3 - A=A

21 (D) 9 3FE (1250 mg), FAZL~ (1.75 g) 2 Zek 3 (4 mg) & EAYSa, No. 10 WA U.S. A=
E23 EFAZ] &, oA AzE nAAA AEZ o~ W JEF F2EAWE AEZ ¢~ (11:89, 50 mg) 9
B Z 8§97 &3t UEF Wz olE (10 mg), ¥ E MAES E=Z 3X st wdtsldr H7kgio).

olo]A] Z=Reko] BO Hrlste] £ Ry 5 gl & wEC),
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[0278] A 4 - A
[0279] A (D) 9 FREL o 1:2 Tl Az Agw AgAele) Ax Ruex Egad &) vhadlg
Holg o] ES &8 2A st EHES AA Ty 2ol 450-900 mg AAZ FATCE (B el u}

[e]
2 24 3432 150-300 mg).
[0280] AF 5 - FAHA

[0281] A (D 9 FFES o 5ng/l o BER 9F A G5 FAMe 4 o)) L
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