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cIERY], dREEY], ovigERY], HolEdY], olaEetERY], vEHdr], A, veuAd
I

i)
ol

B
N

U
L
(&
i}
)
ol
S
B

= oy

\Jm\%rﬂrlﬁ 4 iz
T

el dy], By, olaEdY], AtEUs], Mzeln|tEds], MEEelEY], WxoliEolE

, FEEldT], olaFEedr], e, AvEedr] ol xekd 5 sl

woagel we Y] e 1= BAHE A g A8/1E 2 deusdelAn FEA HEES A
VS

iy
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[0081]

[0082]
[0083]

[0084]
[0085]

[0086]
[0087]

[0088]
[0089]

[0090]
[0091]

[0092]
[0093]

[0094]

SS=50l 10-2498531

FFEHE 1) 6-WE-N-(4-(F 22 -1-) A d)-11H-H Z [e] F 1] E[5,4-b][1,4] T] o} A B -2-0} W1 ;
@f\ //\NH

x@
S ENHS 2) 6-WE-N-(4-2xg wedd)-11H- "% [e] T W £ [5,4-b][1,4] t] o} A A -2-0}71 ;
33EMSE 3) 6-HED-N-(4-(FHFPd-1¢) = )-11H- elFFm £ [5,4-b][1,4] ] o}A| A -2-0}7;
S EHE 4) 4-((6-WE-11H-W1Z[5,4-b][1,4] ] o}A1 B -2-Y ) o}u]| =) 7] =
(ﬁﬁ@

(e 5)
6~ & -N-(4-(2-3] 28] d-1-) | EA) H| D) -11H- W Z [e] F & v] =[5,4-b] [ 1, 4] t] o} A H -2-0} w1 ;

(F=dz 6)
G-l E-N-(4-(2-3) H g A -1-) o A H D ) -11H-W Z [e] T 2] 7] = [5,4-b][1,4] T] o} A F-2-0} 11 ;

@D@f O

(F3FEHNT 7) 6-HE-N-(4-(2-EEF o FEA) A L )-11H- M= [e] T 2] 7] = [5,4-b][1,4] t] o} A H-2-0} 71 ;

& B Weshe
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[0095]

[0096]
[0097]

[0098]

[0099]

[0101]

[0102]

[0103]

[0104]

[0105]

[0107]

S=50l 10-2498531

(FFEHT 8) 6-mE-N-(4-(2-tjueolu =)o B Hl D )-11H-MZ[e] ¥ 2] = [5,4-b][1,4] t] o} A8 -2-0} 71 ;

—N
N\ N
@%n@ ’”

(FEWE 9) 1-((3-((6-HE-11H-M = [e] ¥ )P = [5,4-b][1,4] Tl o}Al A-2-) obr] e ) =2 ) 9] ] 2 -4~

@7 £A A F2rEst 2 -oheplER =S WA Fevdnde G YER 1
F& BUNA opv DFOR e Frh Polxl TS AT SlM WAA opAW FEAS F
g vhol Azl u WS ol §ste] WIAA Aol Ushe HPEL Axse WA 2

[Wh&-2] 1]

8]
Cl
0,0 2 aminoacetophenone, MH iron powder, MNHyCI
s - MH
el Ny
i~ Ko, acetone, f, 3 h | EtOHM O, refl, 2 h P MH;
N7 s M
T P |
i i
prloluenesulfonic acid , @f =M
silica gel, 1, 4-dioxane, \Nf I
refle, 4 h H M=
Cl
R1 —
~ N,
MricrowEvE,

150 -180"C, 4 h

L\\'\J’/me RyCI, MaH ‘“:Lf,i/[f
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10-2498531

s==4

[0108]

_ — i T o] W _ndrm
—_ X " o)) 5% o g W T o X Ho & "ot Sl X =
AT S - < ®MRER Sy = %
. X R ) <0 53 = TS
ooy =X ;HoAlﬂ o M ﬂ@,@oﬁ w T e i T
@ o 9 Dy T M TN H T ETAYn B c
dlo =< N oo £ n TR ali of oF 3 R I I, -
,LIAT Ao o I o o = TT AT W = W X =
N ol ToR o B oo 2 do 03 < e ok = &
-7 N o - T T w0 T o w4 T W B
T R = 0 — X wro~n — _~ h i {1 5 - g o| W 0
3 W RO B E " K 0 e i =
T il e do 7 o T oo T o TR = W o
—_— { o = . = g =3
WO TR ~ o F oF o Aoy oo g < TN =
o o Mo Pz - B om0 T m Bl i ©
r PO otk Ty EL mRe’ 2EBoew LBy C)
o ~ T T Q9 ) = R ! I w7 ] ~ X ol 2
= = oy R IR X X £} = X o
ﬂdm owo glo & TGS DTn.mrmau T o " %ME goﬂlnuTaa aﬁﬂwﬁr_. )
BT g, T b B ol e LA S N Wy o
=T Lo < o ¥ My N~ E ¥y T e i
o=@=0 = BT W T T g Xk g T 7o Wy ®T PR Y mo o < e
— — —_— ; o f
w2 o PEOEH4 T T Jedp e o 3P 2% s —
2 Wni R ﬂw% B ook @wr%ww ﬂ,uomlﬂ%% U S 0o
I~ o ~ T 3 —_ - — N _ S - il ~

= ERCHG . R < Y BRI BT WA T * 2

* R s T R ® SO hFEPL Robgwi TR ) o

; Hoa o nHoFX W CA S R e N [Liid

ols R B 2y I & Mo = o A aaw® TR B R

g| = B ow o ° i T_o_ LL]#F o] =K o = - o © mooR A ﬂﬂo#a

&= L o o E g P o e i B = . = o e

2l fe owmId wE LME e ZeTws CLMax® Y e

- ™ f 03 o] — ~ il -

5. T esE BUEIT 2% EEDRE EEFSE Iig 5
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0134]

[0135]

S=50l 10-2498531

Rie Fa; SEFA7]; G275 C-Cy 22715 C-Cio AIEET]; G-Cs EFA7]; CCip APl EE 7] Ci-Coo
glHZAo] 2 7] Co-Cy SlElRoFE 7] C-Cy SElZAL]Z2E 7] -C(0)-(C=Cis &) ofm 7] UERT]; of
upo]=7]; FhERAAN) UEZY] fdlobr]; wEoln|=r]; Av=r]; #E7]; B E29g7]o]al;
Ry = T GG €715 GG 2AE7]; GCo €71497]5 CoCuo oFE 715 Ci-Cho BBl RFE 7] H= CCy 3l
B ZAto] 2 7] ;0] 52,
&7 CCiy &A7], CCs EFAIT] E= C-C APOIE™E7I=, T4 =AY E277]; -0y &27]5 G-
Co &=AI715 o =7 (-NRsRy) 5 U EZZI(-N(0)2); oFwte] =71 (=(C=0)NRsRy) ; 72524171 (-C(0)0H) s HE™ 7]
(-CN);  FF&oF7] (-NR3(C=0)NR;-) 5  &<EOF| =7 (-NHS(0)5-) 5 AFET7](-S-); &E7](=S(0)-); E2=I)H7] (-
P(O)RR,); Co=Cip ©FE71; Ci=Cyp BBEIZOFE7]; D C=Cy SHZAIIFHZ o] Folx] FoRREH Hex: 1
olitel X375 EsH,
471 CoCio ©oFE7], CyCyp BlEIROFE7] E= CCyp SlEIRALIZE =, T4 3EFAY] &2207]; 7tRd
71(=(C=0)R:Ry); B2 = C5-Cy FEZA]ZH7Z A3 = v X3k (-G 427]; 2 EE G-Cy
e ZALe| 2 E 7|2 A8 = w8 C-C; &A1 Co-Co A obv| 7] (-NRsRy) 3 UEZZ](-N(0),); ©F
upo] =71 (=(C=0)NRsRy);  ZFE2HAAZ](-C(O)0H); YEZZI(-CN); &7 (-NRz(C=0)NR,-);  &EEo =7 (-
NHS(0),-); A E=71(-S-)5 #E71(-S(0);-); 22T -7T(-P(OR:Ry); CoCio oFE7]5 Cs-Cyo SElZoFA7] 2 Csm
o]

Co SEIZAF] S H7E o] FofX] Lol A HAeis= 1 o]de] A&r|e E3star,

72

o

7 R R Ry

14
e
i)
)
(o

e
4
[
Al
e

o
o,
I
N
Al
I
o
o,
)
e
N
Al
I
u2
al
e
N
&
I
(o3
2
u
N
&
o
2

C=0, -NHC(0)-, -NHC(O)NH-, -NHS(0);-, T S0, T Holk 1FE d9= ¥gdd 4 dx, 4, (Cs
&4A7], CoCip oFE7], C-Cyp FEHIZIEY], S|=FA7], Tefol=r] D Aofy] F Aol 1Fo=
3

==
g9 4+ Ad+= 3 WA 79 (membered) ¥3F 18]S

Boayge) AFWelN, RE FAA4, 9/, BEA, A, 22, AA6, solmA, 2-3ze
154, 2-tlotul o] HA] i 4-dtol=
A, W, g, Aol FRe, Hd, WEANY, oY, Zesed, Wxd

19 F=A shehe, ole] Aol ddA, ol &visl=, o

)

°
]
fr
=2
N
{14
r 3
Lot
o
1>
—
fr

|
>,
i)
rlr
>,
=l
,
i)
o

ool dSHAA, R ,—OH,
K\ OH
N .
-0 /\ [N ) o Q/
O -0 ! (o} ‘b
; , = o, R 47 Sydor F4hUx EE 8425 1
ZA 3%=, o9 YAelgAA, ol §ugE, o

wowye] AzwolA, 37 At euld fEA SRS S7] FolA AP o shtel, sehy 1= HA
P A5 el fEA SEE, olel dAol A, oo gulsiE, olo 3% mi: ole] cptHow 3
& bed A AFA
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10-2498531

s==4

—2—0].1:!] ;

[e]® &M = [5,4-b][1,4]T]o}A A

LS

-N-(4-(3) 7 g} 0 -1-9) =l d)-11H-

D 6-)

[0136]

]9 2l m) %[5, 4-b] [1,4] T o} A W -2-0} ) ;

[0137]

[e] 92l m) %[5, 4-b] [1,4] T] o} Al W -2-0} ) ;

LS

N-(4-(F 2 d-12) D) -11H-

D 6-|

[0138]

4-((6-E-11H- =2 [5,4-b][1,4] T o}A B -2- ) o}m] ) H &=

[0139]

N-(4-(2-9 28 d-1-L) o EA)H ) -11H-¥H = [e] T 2] v = [5,4-b][1,4] t] o} A A -2-0}

6~

[0140]

[e]T v =[5,4-b][1,4]t]o}A| H-2-0}

LS

-N-(4-(2-FH g d-1-L) o] EA] ) #H d )-11H-

6~

;i
e

ai

[0141]

oE .

ol =D A -11H-"l % [e] 9] 2] 7] ;= [5,4-b] [1, 4] H o} A A -2-0} 71

-
a

2]
-N-(4-(2-t] [ opr] ) o ZAD) # ) -11H- Ml & [e] T 2 W] %= [5,4-b] [ 1, 4] Tl o} Al -2-0} w1 ;

3L
oo

3

[0142]

©6-1)

1-((3-((6-m"-11H- = [e] ¥ )P %= [5,4-b][1,4] Tl o}Al A -2-) obr] el ) =32 d ) 9] ] 2 -

olp

Fibel gl

5]

p

i F o

N

A

A,

TRKC

0] =
A -

butel shaeol

3]

o]

a3

TRKC

0] =
PN -

shtel shaEol

o]

shutel shghel

o]

Ll

[0153]

Az oft},
AA 1. 6-HE-N-4-(FH&FA-1-) ¥ D )-11H-H = [e] P &9 = [5,4-b][1, 4] T o} A A -2-0} 1 8] A%

AAld 1-1. 1-(2-((2-E222-5-UEZFgu|d-4-d)olr| ) dd ) ol &h-1-2 9] A=

o))
K

al

L
L

@4

[0155]

[0156]

Cl

N
T
=
N
27 F uhe

(5.0 mmol,

2'-aminoacetophenone,

O-

-~

NH
A ANO:
o |

cI” N

K2COs3, acetone, i, 3 h

Cl

[0157]

0.97 g),

2,4-0F22-5-UEZ7Zud (5.0 mmol,

Zt~Fol| ol E (20 ml),

[0158]

0.6 m)&

Yy 2'-opn| oA EH = (5.0 mmol,

el
=

0.69g)
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[0159]

[0161]

[0162]
[0163]

[0164]

[0166]

[0167]
[0168]

[0169]

[0171]

S=50l 10-2498531

=RhaA, S8 73%, ' NIR (400 MHz, DMSO-ds) & 12.49 (s, 1H, NH), 9.23 (s, 1H, ArH), 8.29 (d, J =
8.4 Hz, 1H, ArH), 8.09-8.11 (m, 1H, ArH), 7.68-7.72 (m, 1H, ArH), 7.39 (t, J = 7.6 Hz, 1H, ArH), 2.67
(s, 3H, CHy). “CONR (100 MHz, DMSO-ds) & 202.18, 162.26, 158.42, 153.65, 136.41, 133.87, 131.91,
128.90, 127.65, 125.67, 124.25, 29.22.

AAjel 1-2. 1-2-((5-opr|ie-2-F 2 29 2| -4-<d ) ofr] ) s d ) ol &-1-2 (3) 9] A=

0
> !
NH iron powder, NH4ClI, CELK
NO, NH
N “  EtOH/H-0, reflux, 2 h
| “d NHZ
PN N7
CI” °N “
Cl N
3T i) ZglaTo ol gk (50 ml) 3} & (20 nl)S =i
1-(2-((2-E22-5-HEZT Zn =g oA A-4-d)olr| =) Fd ) o k-1-2 (3.57 mmol, 1.04 g)& €3, ANF
(17.85 mmol, 1.0 g)¢} o}= e 2ol (1.79 mmol, 95.4 mg) S 7Jr7Jr 23 2417 Ft Aol EFgh
o, s gx T Aoz Yztsla AFOlE (celite)E 2 o33ty 35_7} & AAG. dEes SHF3)
odolAglo] Ee} x5 ERFAUEF 898 Yu f7]5S By, fU15S 5 U EFS A
st AxAI71a, o3 SR Ao FES Aestd AY azvteEagy (dE olAlHolE  p-dih) &

Fete] Ast= SHFES Azt

webaA], 4§ 43%, M NMR (400 MHz, DMSO-ds) & 11.04 (s, 1H, NH), 8.45 (d, J = 8.0 Hz, 1H, Arl), 8.06
(dd, J = 8.0 Hz, 1.2 Hz, 1H, ArH), 7.85 (s, 1H, ArH), 7.64-7.69 (m, 1H, ArH), 7.18-7.21 (m, 1H, ArH),
5.10 (s, 2H, NH), 2.67 (s, 3H, CH). C NMR (100 MHz, DNSO-ds) & 202.56, 151.81, 147.27, 141.58,
140.40, 134.52, 132.33, 129.61, 124.47, 122.40, 121.15, 29.07.

AAd 1-3. 2-F22-6-WE-11H-MZ[e] T2 v| = [5,4-b][1,4]Ho}A A (4)

0]

C]\)J\ p-toluenesulfonic acid , =N
NH

AN

N N2 silcagel 14-diocane, reflux, 4 h N/%TN
| H N

PN cl

cl” N
3F S vy Zg AT 1-2-((5-oln w—2-F 2 2 u g n| T ool W -4-d)o}r) ) FH Y ) o B -1--& (1.12 mmol
294.2 mg), p—=FA &=FEY - 153+E (0.06 mmol, 11.4 mg) = A7 (30 mg)S ¥l o%ﬂoﬂ 1,4-t)=4F

_?_
(20 mL)& ¥e=t. ¥ ERES AT 4ARE Tt dFdn. UkE g8 F {718 vE
FoAge Ae7HAS ol fste] ¥ ArviEdgIE FHste] (E opAEClE 1 n-dAh) dshe e Al
=33t

& 20%, ' NMR (400 MHz, CDCl3) & 8.10 (s, 1H, ArH), 7.25-7.32 (m, 2H, ArH), 6.98-7.02 (m, 1H, ArH),

6.59 (d, J=38.0 Hz, 1H, ArH), 6.26 (s, 1H, NH), 2.51 (s, 3H, CHj). e IR (100 MHz, CDCl3) & 172.86.
161.33, 157.50, 156.64, 146.86, 133.14, 130.87, 130.52, 128.17, 124.01, 120.47, 28.37.

A 1-4. 6-HE-N-(4-(F H &7 -1-) F D) -11H-MZ[e] F 2| £ [5,4-b][1,4] ] o}A| B-2-0} 7l o] =] =

_16_



[0173]

[0174]

[0176]

[0178]
[0179]

[0180]

[0182]

[0184]

[0185]

S=50l 10-2498531

microwave, CHaCHM, P J/\IJH
Qm j—\\ N 1°C 5 \\\’y /Z/\” /O/ "~
H l'--I:< 18U. 'V-.u'h. -

Cl 4-{piperazine-1-ylaniline R EEE IRE) B]_O]%]
of 2-F22-6-wE-11-MZ[e]¥ & n = [5,4-b][1,4]]o}AIA (0.1 mmol, 23.9 mg), 4-(FHzl-1-L)old™
(0.2 mmol, 35.4 mg), FAEUED (3 m)<S Wil 5A%F 52k 180 ColA] mlo] A& gol B whg-7]of A uhgA|7)
thowg 9 F ool ohAHolES ¥at BAFAUERS ¥ REde §7158 BT £ B
BAHERE olgsiel Ak, o3, FRael dolnl AFEE deAAg AHestel wARrhEDY (1 ob
HolE : n-3h) S sl ddte g ES A=t

24 1A, yield: 21%, I NR (400 MHz, CDCl;) & 8.04 (s, 1H, ArH), 7.32 (d, J = 7.6 Hz, 1H, ArH),

7.29 (s, 1H, ArH), 7.22-7.26 (m, 1H, ArH), 6.97 (t, J = 7.2 Hz, 1H, ArH), 6.87-6.89 (m, 2H, ArH+NH),
6.70 (d, J = 8.8 Hz, 2H, ArH), 6.61 (d, J = 8.0 Hz, 1H, Arl), 5.70 (s, 1H, NH), 3.92 (t, J = 4.8 Hz,

4H, 2CH), 3.08 (t, J = 5.2 Hz, 4H, 2CH,), 2.49 (s, 3H, Ciy), 1.72 (brs, 1, NH). C NMR (100 Mz,
(DCl,) & 165.97, 159.49, 157.56, 146.98, 144.58, 140.41, 132.10, 130.06, 127.90, 123.09, 122.80,
119.69, 119.16, 116.22, 51.17, 44.19, 27.95. HRMS (ES): m/z calculated for CoflaN.: 386.2093 [M+] .
Found 386.2091.

AN 2. 6-HE-N-(4-EEX = d)-111-dZ [e]F R E[5,4-b][1,4] ] o} A WM -2-0}F1 &) A=

@L):H microwave, CHaCH, /\gz r\ I
7N /)[::i:r/Jl\//J

I 0°%c 5
H H:< 180 V.b.h.

Cl 4-morphalinoaniline

ufo] A2 9ol B& nlo]do) 2-F&2-6-we-11H-H=x[e]¥ g v % [5,4-b][1,4]t]o}AA (0.1 mmol, 23.9 mg),
-2y golbd® (0.2 mmol, 35.6 mg), oFHMIEUEH (3 ml)S ¥ 5417 Fet

o
S71o1AM WEEAIIT. RbE ghE 5 ol" opAEo| Bt 23 Tt AUERS

] Qi FE8te] frlse 2@
0. #fIse e SHAYUEFES ol8ste] Ax, o3, FRste] ol dgtes AdeybAe ARt dAaR
PFEIE (o obAlEIClE ¢ n-Fih) S Fdste] doks dtes det.

w3 A, yield: 26%, MR (400 MHz, CDCl3) & 7.95 (s, 1H, ArH), 7.33 (d, J = 8.8 Hz, 2H, ArH),

7.19-7.23 (m, 1H, ArH), 7.14 (td, J = 7.6 Hz, 1.2 Hz, 1H, ArH), 6.97 (s, 1H, NH), 6.86-6.90 (m, 1H,
ArH), 6.82 (d, J = 8.8 Hz, 2H, ArH), 6.48 (dd, J = 8.0 Hz, 0.8 Hz, 1H, ArH), 5.72 (s, 1H, NH), 3.79

(t, J = 4.8 Hz, 41, 2CI,), 3.04 (t, J = 4.8 Hz, 4H, 2CH), 2.40 (s, 3H, CHy). C NMR (100 MHz, CDCI,)
§ 166.81, 159.74, 157.91, 157.57, 147.45, 146.86, 132.27, 132.02, 130.16, 127.98, 123.29, 121.61,
119.88, 116.57, 66.96, 50.03, 28.01. HRMS (ES+)I m/z calculated for ColyNsO: 387.1933 [M+H]+. Found
387.1935.

AAld 3. 6-HE-N-(4-(FH 2 D-19)H)-11H-AZ[e]H 7| =[5,4-b] [1,4] T o} A H -2-0} 1 &] A%

=N

/\
M=

microwave, CHaCH,

180°C,5h,
4-{piperidine-1-ylianiline

/L

nfo]l AR ¢go]Bg woldle] 2-FRZ-6-vE-11H-M=[e]¥ 2P| = [5,4-b][1,4]t]o}AR (0.1 mmol, 23.9 mg),
4-(AHAHD-1-2)okd A (0.2 mmol, 35.3 mg), SFHEUED (3 m)S 2L 547 5 180 Coll A mlo] 229
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[0186]

[0188]

[0190]
[0191]

[0192]

[0194]

[0196]

[0197]

[0198]

SE=506] 10-2498531

w@bmA, yield: 16%, H NWR (400 Miz, CDCly) & 7.93 (s, 1), 7.31 (d, J = 8.8 Hz, 2H), 7.19-7.23 (m,
), 7.12-7.16 (m, 1H), 6.97 (s, 1H), 6.89 (d, J = 6.8 Hz, 3H) 6.49 (d, J = 7.6 Hz, 1H), 5.71 (s,
1), 3.04 (t, J=5.6 Hz, 411), 2.40 (s, 3H), 1.67 (s, 6H). C NMR (100 MHz, CDCl;) & 166.52, 159.77,
158.19, 157.76, 148.65, 146.96, 132.24, 131.27, 130.12, 127.99, 124.25, 123.17, 121.80, 119.90,
117.37, 51.36, 28.01, 25.95, 24.27. HRMS (ES): m/z calculated for ColluNe: 385.2140 [M#H] . Found
385.2142.

AA 4. 4-((6-HE-11H-HZ[5,4-b][1,4]t]o}A| W -2-Y ) o}m| =) H =9 A

=\ =

microwave, ethanal,

F M

A\ OH
| rrl 50°C 5h I+l |"-|7k» /O/

H I‘-J"( 150 "C,5 h, H H

Cl 4-aminophenal

ulo] g Z ¢o]B& ulolde] 2-F 22 -6-wE-11H-"Z[e]d W] =[5,4-b][1,4]) o} A (0.33 mmol, 80.8 mg),
4-o}r) :=H&= (0.50 mmol, 54.0 mg) (0.2 mmol, 35.3 mg), °l&r= (12 ml)S

azsloln g7l WAL, W 9 F ofd opAelolE wE%%-%z<r sel
_Q_/K

gelae A

A IA, FE 48, 'H NMR (400 MHz, DMSO-d;) & 9.03 (s, 1H), 8.98 (s, 1H), 7.98 (s, 1H), 7.84 (s,
1), 7.50 (d, J = 8.8 Hz, 2H), 7.35 (dd, J = 8.0 Hz, 1.2 Hz, 1H), 7.24-7.28 (m, 1H), 6.92-6.95 (m,
2H), 6.68-6.71 (m, 2H), 2.34 (s, 3H). "t NR (100 MHz, DMSO-ds) & 166.20, 160.35, 158.31, 157.42,
152.69, 148.32, 132.65, 132.52, 130.54, 128.18, 124.06, 123.15, 121.50, 120.79, 115.36, 28.06.

AAd 5. 6-HE-N-(4-(2-9 2 D-1-L) AN EA)FL)-11H-AZ [e] F v = [5,4-b][1,4] ] oA B -2-0}R1 & A

DMF, CsCCs Mo, 3h A~
OH 1'.

“/k /O/ 2-chlarosthy py rolidine L
=k =)

ZEolutol= (11 ml)ol 4-((6-HE-11H-HZ[5,4-b][1,4] ) olAB-2-)o}m =) FH & (0.1 mmol, 32 mg), 2-
ZRd yzZgd - dak3 (0.1 mmol, 17 mg)S Y A4 B7] oA &2k A& (0.22 mmol, 71.7 mg)
YT BES EFES AoFHA A1 B R

o iy

WS A - oold opAElo| ESt *Li} AFAUEFS il FES {7158 2edn. frISS o gt
YEFS ol&ste] Ax, ofx, S5t Oéoi?ﬂ setE e Ae7HaS ARgste]l dARrEDY (JEzadt
CHEE) S Faste] dehe 5} 25 de=rh

w&aA, F& 50%, H R (400 MHz, CDCl3) & 7.94 (s, 1H), 7.29-7.33 (m, 3H), 7.19-7.21 (m, 1H),
7.10-7.14 (m, 1H), 6.86 (t, J = 7.2 Hz, 1H), 6.77 (d, J = 8.8 Hz, 1H), 6.53 (d, J = 8.0 Hz, 1H), 4.20

(t, J=5.2 Hz, 2H), 3.10 (t, J=5.2 Hz, 2H), 2.95 (s, 4H), 2.38 (s, 3H), 1.90 (s, 4H). “C IR (100
MHz, CDCl3) & 166.93, 159.88, 157.90, 157.60, 153.91, 147.01, 133.05, 132.33, 130.13, 127.96, 124.49,

123.21, 121.86, 120.01, 114.97, 65.57, 54.54, 31.58, 28.01, 23.36.. HRMS (ES+)I m/z calculated for

_18_



[0200]

[0202]

[0203]

[0204]

[0206]

[0208]
[0209]

[0210]

[0211]

[0213]

SEE56] 10-2498531
CoullNeD: 415.2246 [M+H] . Found 415.2246.

AAd 6. 6-HE-N-(4-(2-9 = D-1-LD) AN EA)FE)-111-AZ [e] ¥ g m| = [5,4-b][1,4]H o}A B -2-0}71 & A

DMF, CsCTQy, Mo, 3h

2-chloroethylpiperidine

ae
e

FZEolutol= (11 ml)ol 4-((6-HWE-11H-H=[5,4-b][1,4]5)o}A A -2-) o} =) FH &= (0.1 mmol, 32 mg), 2-FF
Z2od gy - A4k (0.1 mmol, 18.4 mg)E& Y1 dA H7] dtoA 4 A4 (0.22 mmol, 71.7 mg)
& TFEES AoFHA AT T SRk,

mebaA, & 61%, 'H MR (400 MHz, CDCl3) & 7.94 (s, 1H), 7.30 (d, J = 8.8 Hz, 2H), 7.19-7.21 (m,

2H), 7.10-7.14 (m, 1H), 6.84-6.88 (m, 1H), 6.79 (d, J = 8.8 Hz, 2H), 6.46 (d, J = 7.6 Hz, 1H), 5.82
(s, 1), 4.02 (t, J=6.0 Hz, 2H), 2.71 (t, J = 6.0 Hz, 2H), 2.45 (s, 4H), 2.39 (s, 3H), 1.52-1.58 (m,

A1), 1.38-1.41 (m, 2H). C NMR (100 MHz, CDCls) & 166.80, 159.77, 158.05, 157.71, 154.87, 146.94,
132.41, 132.28. 130.14, 127.99, 124.44. 123.24. 122.03. 119.91, 114.98, 66.19, 57.93. 55.01, 28.02,
25.86, 24.16. HRMS (ES+)I m/z calculated for CusllogNsO: 429.2403 [M+H]+. Found 429.2411.

AAd 7. 6-HE-N-(4-(2-E X =0 EA]) # d)-11H-Hx[e] H W = [5,4-b] [1,4] o} A H-2-¢}F1 9] A=

DMF. CsCO5. My 3h

2-chloroethy Imarphaline \N'i::}

e ¥ Eolulol= (11 ml)o] 4-((6-WE-11H-WZ[5,4-b][1,4])o}AlH-2-)o}H] =) F = (0.1 mmol, 32
ng), 2-FE2dE =z - g (0.1 mmol, 18.6 mg)S Y AL E7] dlolA A A% (0.22 mmol,
S AolFHA A7 Bk SF3)

EIQ,.J;

71.7 mg)S Y=tk ¥ E3E ot B35t

S 2 3 og ofAE o] ES}t 23} eHIFAUYERS Wi FE5H fU5S #EdY. fU15S o @it
UEES ol83td Ax, o3, FH3 dod stEs Ae7td S AFEste] #azveEad (HJE22dg
e ) S st Ydte IdEES der

LA, & 36%, I NR (400 MHz, CDCl3) & 7.95 (s, 1H), 7.32 (d, J = 8.8 Hz, 2H), 7.19-7.23 (m,

I
e

M), 7.13 (t, J = 8.0 Hz, 1H), 7.03 (s, 1H), 6.87 (t, J=7.6 Hz, 1), 6.80 (d, J = 8.8 Hz, 2H), 6.48
(d, J =8.0Hz, 1), 5.75 (s, 1), 4.04 (t, J = 5.6 Hz, 2H), 3.68 (t, J = 4.8 Hz, 4, 2.74 (t, J =

5.6 Hz, 2H), 2.53 (s, 4H), 2.40 (s, 3H). C NMR (100 MHz, CDCl;) & 166.91, 159.76, 157.98, 157.69,
154.73, 146.90, 132.57. 132.29, 130.17, 127.99, 124.50. 123.29. 121.96, 119.89, 115.02. 66.87. 66.07,
57.69, 54.07, 28.03. HRMS (ES'): m/z calculated for CoMleNeDs: 431.2195 [M+H] . Found 431.2193.

AAd 8. 6-HE-N-(4-(2-gHdotr| ) EA) F D )-11-AZ [e]FH H M| = [5,4-b][1,4] ] o} A M -2-0}F1 &) A=
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[0215]

[0216]

[0217]

[0219]

[0221]

[0222]

[0223]

[0224]

[0226]

[0228]
[0229]

[0230]

[0231]

S==5| 10-2498531

DMF, CsCOy. Mo, 3h
OH

2-(dimethylaminc)ethylchlonde k H
Sk 1]
FEoluto]l= (11 ml)ol| 4-((6-¥lE-11H-¥%[5,4-b][1,4]t]o}A|B-2-)o}u] =) F = (0.1 mmol, 32 mg), 2-
(gugolrim)oe F28o]= (0.1 mmol, 10.8 mg)S il AL ®917] oA g4k Alg (0.22 mmol, 71.7
ng)S Wtk RES E3ES AolFWA 3AIE Tt #RFa.

g 9§ old obdEolEsl X8 BAFAUERS Wil FEse] §713¢ Padt. 4715 o W
JEFS olgsle] Ax, o3, Rl dod HFEL WAL Aol paRvEIY (I
L) e Sl Ashe BFES o

A, FE 40%, HONMR (400 MHz, CDCl;) & 7.95 (s, 1H), 7.32 (d, J = 8.8 Hz, 2H), 7.21 (dd, J =

8.0 Hz, 1.2 Hz, 2H), 7.11-7.15 (m, 1H), 6.99 (s, 1H), 6.85-6.89 (m, 1H), 6.82 (d, J = 9.2 Hz, 2H),
6.48 (d, J = 8.8 Hz, 1H), 4.00 (t, J = 5.6 Hz, 2H), 2.68 (t, J = 5.6 Hz, 2H), 2.39 (s, 3H), 2.29 (s,

61). 'C NMR (100 MHz, CDCly) & 166.86, 159.74, 158.00, 157.72, 154.83, 146.94, 132.48, 132.28,
130.15, 128.00, 124.49, 123.27, 121.89, 119.90, 114.97, 66.21, 58.28, 45.81, 28.02. HRMS (ES): m/z
calculated for CuMNeO: 389.2099 [MH]'. Found 389.2089.

AAd 9. 1-(G-((6-mE-11H-A = [e] | 2P| = [5,4-b][1, 4] okA1 A -2-A) o}F] =¥ ) £ X ) ¥ H| 2 D -4-2 <]
Azx

AAle] 9-1. 1-((3-HE=IAdExd) v d-4-& (10)9] A=

02N S0.Cl 4-Hydroxypiperidine, ~ O2N \©/S N
\©/ TEA, CHoCl, i, 2h O\
ez 2dg (15 mDd 3-HE2dAExd

mmol, 274.1 mg), Ezl€oldl (6.2 mmol, 0.
S Y931 f§715E st 7 3t vtadls

Z2dol= (2.5 mmol, 546 mg), 4-3fo]==A]
86 mL)S Wi A-2olA 2AI7F F<F AojFErh. wE
& 3| 3| 3]

ol gato] Axsla, oy, Z=Hale] M| uAZ

E
e
)

&l

~

2.7

h=]
=

lo
e e
e

o}

mm°

48 93%, 'H NNR (400 MHz, DMSO-ds) & 8.54-8.56 (m, 1H), 8.38 (t, J = 2.0 Hz, 1H), 8.18-8.20 (m, 1H),
7.96 (t, J = 8.0 Hz, 1H), 3.52-3.57 (m, 1H), 3.21-3.26 (m, 2H), 2.80-2.85 (m, 2H), 1.73-1.79 (m, 2H),
1.40-1.48 (m, 2I). "C NMR (100 MHz, DMSO-ds) & 148.57, 137.89, 133.81, 132.00, 128.15, 122.39, 64.16,
43.67, 33.35.

Al 9-2. 1-((S-opredd)sX d)IH g d-4-2 (119 A%

N

it, 1h

COH ' OH

Az 897 oA wWErE (85 mL)ol 1-((-UERAHEEED)AHgd-4-2 (6 mmol, 1.72 g)3} 10% Pd/C
catalyst (30 mg)S Y=trh. 97]d T4 o] &8t F4 7t BH7IE BT 43 WSS AlZlH.

o]
AeolA 347 F WA, W 9A F Ao EE Agel FujE AAUT. ool

%8 83%, H MR (400 MHz, DMSO-di) & 7.23 (s, 1H), 6.81-6.92 (m, 3H), 5.65 (s, 2H), 4.73 (s, 1H),

3.54 (s, 1H), 3.12 (s, 2H), 2.70 (s, 2H). 1.74 (s, 2H), 1.45 (s, 2H). C NMR (100 MHz, DMSO-ds) &
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[0233]

[0235]

[0236]

[0238]

[0239]

[0240]

[0241]

[0242]

SS=50l 10-2498531

149.98, 136.33, 130.04, 118.22, 114.47, 112.14, 64.30, 43.64, 33.38.

AAe 9-3. 1-((3-((6-WE-11H-¥Zx[e]T 1| = [5,4-b][1,4]t)o}A A -2-) ol o ) =X D) 9 H| gl d-4-&
o Az

1 4-dioxane, CsClg, Io,

24h, ¥Phos, Pda(dba)3

A 971 sk
oA 1,4-t]=2AF (10 ml)ol] 2-F22-6-WE-11H-WMZ[e] ¥ v =[5,4-b][1,4]]oFA1A (0.23 mmol, 57.4 mg),
A% (0.97 mmol, 316 mg), XPhos (0.12 mmol, 57.2 mg) and Pds(dba); (0.04 mmol, 36.6 mg)< Wil Ao

FRA 1-((3-oh s ) & E )92 B-4-% (0.35 mol, 89.7 m) L Hol Frh. WS EFERL AolFuA
4AZE B BRAT, WG $A T AetolER Ba olusle] nARAL AASIL tlZEaMe (100 nl)}
B (100 nDE 93 FE5] 77152 Bestn 5 4 EFOR A% F, o3, FF] dojn 1ol E
2 Aeba B A2vhETY (19 obAHelE  n-dih) S S,

=TIA, FE 9%, lH NMR (400 MHz, CDCl3) & 7.95-7.96 (m, 2H), 7.63 (d, J = 8.0 Hz, 1H), 7.51 (s,

1), 7.35 (t, J = 8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.22-7.24 (m, 1H), 7.19 (s, 1H), 7.14-7.18
(m, 1H), 6.88-6.92 (m, 1H), 6.55 (d, J = 7.4 Hz, 1H), 6.03 (s, 1H), 3.70-3.74 (m, 1H), 3.21-3.26 (m,

o), 2.82-2.88 (m, 2), 2.41 (s, 3), 1.82-1.87 (m, 2H), 1.56-1.62 (m, 2H). C NMR (100 MHz, CDCl;) &
168.27, 159.99, 156.97, 156.83, 146.71, 140.20, 136.75, 132.63, 130.32, 129.52, 127.91, 125.43,
123.55, 123.09, 121.10, 120.15, 117.85, 65.68, 43.41, 33.18, 28.04. HRMS (ES): m/z calculated for
CotloNe0sS: 465.1709 [M+H] . Found 465.1708.

Ade] 1. Frolvlo]= A3 &4 A

Fholdlo] = A3 8] d-& Reaction Biology Corporation®] 23] "HotSpot" assay platform WHS Al-&3}e] 43)
stdtt. w2 ¥ (buffer)®+= 20 mM HEPES (pH 7.5), 10 mM MgCly, 1 mM EGTA, 0.02% Brij35, 0.02 mg/mL

BSA, 0.1 mM NasVO,, 2 mM DTIT, 1% DMSOZ A}&3tgith. B o sk BxlatE Flojdlol = whgo uwet ¥drt, 2l

AS mEolR $EFNT REAA} 20 pMe] FER AE A4 W C ol g, 285
=]

2 |
FER skt uks
A

o oy
N
)
)
u)

TES grgdEael= (DNSO)ol &sfste] 3k MAIAIZ]17] fl8ke]  339-ATP
(specific activity 500 pCi/uL)E ¥il 2A17F HoF Ao wjkstdet. 2g8)a, Ad3stES 20 uMe &
wol A AlZHate] 10-dose ICs mode® AT datgith. bR & ALRE AEFSE2¥ AL 20 pMo FEoA
A&k} 10-dose ICs; modeZ &Fo] ICs kS T&FFth. &S 10 pM ATP FxolX 88z, 71 AyE 3
7] % 19 Aeste] Yeide.
E 12 gz sHES] TRKsell disk A s edolt).
F 1
A A] o TRKC TRKA TRKB H] 31
(ICs0) (ICs0) (1Cs0)

A 1 1 pM< 1 puM< 1 uM<

A e 2 26.3 nM 1 uM< 1 uM<

AA 4 5 21.0 nM 1 uM< 1 uM<

A4 6 25.1 nM 1 uM< 1 uM<

Ao 7 51.1 nM 1 uM< 1 uM<

2ESRAYR 0.15 nM 3 nl 0.1 nM

glglnmrjolAE SFEL YrEAZ A}Ls Aoz A¥ U v ws] B wl TRKA, TRKB, TRKC =4 TRKCO



[0244]

[0245]

[0247]

[0248]

[0250]

[0251]

[0253]

[0254]

[0256]

[0257]

[0259]

SS50l 10-2498531

[AA ]

B, B owde] o Y] s 1= BAHE AT @R mAd g o dhz At e
e ®ouge wE 4] Fe4 1z BAEE SREe 4TeR G0 22 A4 BEe oA
Ao B wo] ofo] FAHE AL ol

A 1. AA (248 7k

SR 50 mgS A= I T, FEA 14.1 mg, AEAFHE USNF 0.8 mg 2 vla2dls 2HolgolE 0.1 mgs
I 7hsksle] AR HEITEH.

S E 5.0 mgs AR U F, FEX 16.0 mg¥d HT 4.0 mgS AT, ZFEEHIE 80 0.3 mgs EFT =
of =9l - o] &N AFFES HME v, vHSsle. Az Fol vde AL ¥ 2Rl HeF U
Abol= 2.7 mg B vkl Lokl E 2.0 mg¥t ARG, vIHE Zhete] AR whait.

274733 100 mge FA171aL, 1 gl REUE 180 mg, NaHPO,/H.0 26 mg R S5 2974 mgE FHAI7 +

’ = ’
T 71%A Abgelt B4 SHow W S|
S Ae Aolth. zelnw oA JlEd ANdE RE wWolA «lAAd Aol @FHo] opd Ao o
st g}
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