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[0786]

[0787]

[0788]

[0789]

[0790]

[0791]

[0792]

[0793]
[0794]

[0795]

[0796]
[0797]

[0798]

SS50dl 10-2693367

wglo] 7AE S W Ao, HEEe wEnE 96 sl AL WAZ =48 5 A, oleld A
Aol WA sht wi EUE o gWAl, EwoldAA, FRoYAA wE QAlYPAZ AN BRI A
o= AAHA Solok s, o FAA, EWelPAA, TxIFAA E AAYAA] EFRL WAIEA
Spotol AN Folxl o gAA, EWelg A, FroIYUA Ei ;

oz
A

AR P A = L BhEEel RSN BYS 2
A o RE A4e7) Qe FAReIA FAH TR BHL Agete] 54 deld gtk A TRAA,
B dEd 34, 2% 34 2/EE 4F 5o4e 24 ong A4 A, ol AAE $He ¥
it olol @A 2t BAHA BAo) s 54 deld 4 )

i=] i=]
FAA FAE TS AFEste], & st Y = N &3} o] st
Utk A-AHEHF 2agdS TP A v B, & 59, £ [Devlin(1998) High Throughput
Screening, Marcel Dekker; @ m|=+ E3] A]5,763,26335 10 7]AE o] v}, a-xgzxk £ 37 7149 A
E& xsshy ool 4 HA e sk o]de] Adolgk A VEs AMEE 4 Q.
oheFst Alddd e AAY AESHY E4o] B JiA Y S3tEe anE A& AT 5 Uk, olE Al
U e AAY AES A BAdE g4 @4 #4, AU|dE olv ¥t 4, xy fHA 24, AlY
) Al AET B4, 2 2 A" BA4e] xgE S glony, ol dHHA F=
ELdo Q& EE YE 9 53 32, oHe 1Y E =5 w3 4zto] A Hola JfEH o R B F
224 HYH = Aoz 3AE AAE B FxEA AYgEy. BAE 2 55 £d9 d82 o= RE @
d A Teolgs AR JEHA gow, I U§ EE dAkd gid oust AAHE FAIHA ek, 2
do] Mg 22 1dd Add 93] 7AYoy, FdAE B dyo] thkst FddolA AAE 4 da
Aegk A 9 317] AAjde oA 548 93 Ao AwE HF HL9 Aol oflgts S AAE A
o|th

AAY 1: 35S 19 §A
2-N-(4-|EA]-3-[1H,4H,5H, 6H, 7TH-3 e} Z =2 [4,3-c]H F D -1-L 159 )-4-N,6-t W e Fu| g -2, 4-t] o}l o] A

TNH Boc. ij:,\
: ; N
o O o~
Y o C
# P & o
I NO2 ! NH: T rRAreen cula40°C, 3
4q
i HNT | HNT
Q {\./L\\

R O, s\)\%
L /L TFADCM I J\
e R 7 i~ % A
v NN /N NTON
i i H o i H
EOC“'N\W);N HN\ = N

-HEAJopd A A
250-mL H-vbe %E‘r I Yol 2-8 2 5-1-vEA-4-UEZHA(6 g, 21.50 mmol, 1.00 equiv), Fe(3.61 g,
3.00 equiv), NH,C1(3.42 g, 63.94 mmol, 3.00 equiv), EH2(50 mL), % E(10 mL)S Y3t AAH gAe

1 h &< 85TColA urkeitt, TAE APz, AHE EFES AT stollA FFAHATE. o|2HE 5.35
g(100%)2] XA 33HEo] 24 A= AP A,

<

b
i
ko
to
ki
S

LC-MS: (ES, m/z): RT=0.847 min, LCMS 53: m/z=250 [M+1].
A 20 2-N-(3-2 2 -4~ F5A D) -4-N, 6-t] | D 9] 2 v -2, 4-T]opnl o] 4d

250-mL TZ-vte Z8A3 Yo 3-8 E-4-vE Aol d ™| (5.25 g, 21.08 mmol, 1.00 equiv), 2-FZ=-N,6-T]
wE g gnd-4-0}7(3.31 g, 21.00 mmol, 1.00 equiv), EZZFLROIAMEA(4.81 g, 42.55 mmol, 2.00
equiv), ¥ o]A-XZ2HS(80 mL)S EY. AXHE &AS 3 h 5 85TolA] wHteldtr. AHRE T3 nAE

- 202 -



[0799]

[0800]

[0801]

[0802]

[0803]

[0804]

[0805]

[0806]

[0807]
[0808]

[0809]

[0810]

[0811]

SS90l 10-2693367
TR, o2 H 7.2 g(920)¢] FA] seEo] nAE APHA.

LC-MS: (ES, m/z): RT=1.041 min, LCMS 15: m/z=371 [M+1]. lH NMR (300 MHz, DMSO-d6) & 10.23 (s, 1H),

8.95 (s, 1H), 8.14 (d, J=2.6 Hz, 1H), 7.50 (d, J=2.6 Hz, 1H), 7.03 (d, J=8.9 Hz, 1H), 6.02 (s, 1H),

3.81 (s, 3H), 2.90 (d, J=.6 Hz,3H), 2.24 (s, 3H).

@A 3 tert-F¥ 1-(2-HSA-5-[[4-wE-6-(H & o}n| o) ] 2 w| I -2- Jo}m| = ] 5l D )-1H, 4H, 5H, 61, 7H-3] 2}
4 R J—]E]E] -5- 7}21/\1 ] ]E,] UI—/H

25-mL T-ube EEkad ol 2-N-(3-R2. 2 E-4-w B A Hd)-4-N,6-t W e I 2 n| el -2 4-T]o} Rl (2.8 g, 7.56

mmol, 1.00 equiv), Cul(580 mg, 3.04 mmol, 0.40 equiv), KsP0,(4.88 g, 22.98 mmol, 3.00 equiv), (IR,2R)-

1-N,2-N-tjd g Ao FZ 3 A-1 2-T] o} (300 mg, 2.10 mmol, 0.20 equiv), tert—-%-¥ 2H,4H,5H,6H,7H-¥e}==

[4,3-c]Yd-5-FI2E5 A Y| E(2 g, 8.96 mmol, 1.10 equiv), = DMSO(10 mL)E ¥}, BAE S48 oA

Sxold 36 h B¢ 140ColA nwbetict. mAal AAES C18 APoez AAsTh: AN:H0 (0.05%

TFA)=1/5. ©o] 28 1.4 g(40%)2] EA 3gEo] = uA=Z WA=},

LC-MS: (ES, m/z): RT =1.552 min, LCMS33: m/z=466 [M+1].

DA 4: 2-N-(4-WEA]-3-[1H,4H,5H, 61, 7H-9) g} = 2 [4,3-c] 9] 2l Pd-1-2 | F 9 )-4-N, 6-t) W &l 9] 2] m| -2 4-T]o}
HER R

25-nL F-Abe Eehaa Ul tert-FE 1-(2-WSA-5-[[4-m R -6-(M P olr| ) I g n H-2- Joln] = ] 7 d ) -
1H,4H,5H,6H, 7H-9 &} = 2 [4,3-c ]9 g H-5-7}2E A o] E(0.5 g, 1.07 mmol, 1.00 equiv), ETZF L EoIAE
2H1 ), 2 YEREHG nb)S& YAtk AdE &9S5 1 h 5 25CoA wnkeigict, 44E 2FES A
T A sEAFEY. vAA AMES ZI-HAPLCE AASIS Y, o5, (10 mmol/L NHHCO;) 2 ACN(10
min Woll 23.0% ACNONA 34.0%7}4]); 7AE7], UV 254/220 nm. ©]ZHE 55.9 mg(7%)2] FEA 3tggEo] & »
T aA R AU

AAlY 2: 3FE 29 FA
2-N-(4-"| 52| -3-[1H,4H, 51, 6H, TH-H ZE 2[4, 3-c] ¥ B D -1-E ]¥1d)-4-N, 6-t v & F & v D -2, 4-T] o}F1 o] A

L
__1_

i 2

2-N-(4-w| B A]-3-[ 11,41, 51, 61, 7H-3] &+ & 2[4, 3-c ]3] 2| 1 -1-¥ | # D )-4-N, 6-t] W & 9] 2] m| &1 -2 4-T] o} 7l 2]

4

100-mL  T-vbg Zelaa ol 2-N-(4-wlEA]-3-[1H,4H,5H, 6H, 7H-Y] 2} 2[4, 3-c ] Y H d-1-L 130 d ) —4-
N,6-tlW gy g n¢l1-2 4-t]o} w1 (500 mg, 1.37 mmol, 1.00 equiv), #&-2(6 mL), ¥ FEULU3|=(82 mg, 2.56
mmol, 1.00 equiv)E ¥il 30 min &< 25Co|A wwkelich, 18]al 1A NaBH,CN(345 mg, 5.49 mmol, 4.00
equiv), HOAc(0.02 mL)S ZH7FstAch., AAE £4E 2 h 5ok 25ToA wwtaldet. &N pl S AF Hhol
FIZH O EE o] &35le] 82 ZA3ITE. *JMJE] flG 2x50 mLY TIEEREWEOR FEsla vﬂ—o—a A
I HF stelA HE2AAT. BAA AANES ZTH-HPLCE AASATH; o]BA, E(10 mmol/L NHHCO;) 2
ACN(10 min ol 23.0% ACNOlAl 34.0%7}A]); AZ7], UV 254/220 nm. ©]ZHE] 16.3 mg(2%)e] %A 3}3HEo]
A pAZ YAE A

AAe 3: B3E 49 A4

2-N-[3-[3-(Atol S =2HE v e)-1H-9 &F-1-4 |-4-HE A H 4 |4-N,6-t]Hl gy v d -2 ,4-o}7l; EFEFo=
ol EAte] A
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[0812]
[0813]

[0814]

[0815]

[0816]

[0817]

[0818]

[0819]

[0820]

[0821]

[0822]

[0823]

[0824]

SS90l 10-2693367

| i i
Q )j\ O%\\, N’l‘%
H A i i
o N fam N T N
L5 — NN ﬁ _J N
Nch JTi(O- Pr)4 Cul, K3POs, DM‘:O
# EtOH

Q

94 1: 5-(IJEYd-1-dra)-11-¥ =2 T4

250-mL S-vte EEbA3a ol 1H-Y #E-4-7F29HE6Fe) =(500 mg, 5.20 mmol, 1.00 equiv), WEH2(20
mL), NaBH;CN(656 mg, 10.44 mmol, 2.01 equiv), % =2 (370 mg, 5.20 mmol, 1.00 equiv)S Ytt. AA
H &HE 1 h 53 25TCAA] wdkslit. FFE8 H0:CHCN(89/11)S o] &3] A7t A A" Ao 28313
b, o]2H-E 350 mg(44%) o] A el wehd edR A=Y

LC-MS: (ES, m/z): RT=0.15 min, LCMS32, m/z=152.1 [M+1].

@A 2: 2-N-[3-[3-(AtolE23E v E)-1H-T gt&-1-Y [-4-H 5A] 9D ]-4-N,6-t v & I g m| H -2 4-T]o}ql | E
ZF L RolMEAY] A

30-mL TE-vbe Z8k23 Yol 5-(FEEd-1-4 W E)-11-9 2+ (190 mg, 1.26 mmol, 1.00 equiv), DMSO(4
mL), 2-N-(3-8. 9 E-4-H|EAFd)-4-N,6-t] W& I g n -2 4-T] o} 91 (230 mg, 0.62 mmol, 0.49 equiv), 1-N,2-
N-T]H e Alo] F 2 A1, 2-T]o} 71 (73 mg, 0.51 mmol, 0.41 equiv), Cul(47 mg, 0.25 mmol, 0.20 equiv), %
KsP04(400 mg, 1.88 mmol, 1.50 equiv)E Eth. AAHE £NS 12 h 5<F 120CoNA wwksdn). v ik
E& T-HPLCE AASIAT ol 54 A: 5/0.05% TFA, ©]%7 B: ACN. ©]=24-E 18.2 mg(3%) 9 %A 3=
o] A uAZ YA

LC-MS: (ES. m/2): RT=1.06 min, LCMS28, m/z=394.2 [M+1]. 'H NMR (400 MHz, ¥€F&-dd4) & 8.26 (d. J=2.5
Hz, 1H), 8.12 (d, J=2.7 Hz, 1H), 7.74 - 7.65 (m, 1H), 7.26 (d, J=9.0 Hz, 1H), 6.66 (d, J=2.5 Hz, 1H),
5.99 (d, J=1.1 Hz, 1H), 4.48 (s, 2H), 3.93 (d, J=5.7 Hz, 3H), 3.65 (s, 2H), 3.30 (d, J=7.4 Hz, 2H),
3.02 (s, 3H), 2.34-2.29 (m, 3H), 2.21-2.11 (m, 2H), 2.10 - 1.99 (m, 2H).

G4 3: 5-(IEgd-1-dHg)-1H-9 8= A

250-mL F-vler ZEka3m o) -9 8E-4-7t 22880 =(500 mg, 5.20 mmol, 1.00 equiv), ™EFE(20
mL), NaBH;CN(656 mg, 10.44 mmol, 2.01 equiv), ¥ FZZH(370 mg, 5.20 mmol, 1.00 equiv)S ¥WATH. A
H 89S 1 h Bt 25CoA witalditt. /FES H0:CHON(89/11) S o] §3te] A7t A AY Aol 4833

t}. o] ZEE 350 mg(44%)9] 5-(IFE8d-1-dHE)-10-T o] =T od7 AU},

LC-MS: (ES, m/2): RT=0.15 min, LCMS32, m/z=152.1[M+1].

DA 4: 2-N-[3-[3-(Alo|E2 g v e )-1H-T] & Z-1-Y |-4-H EA Fd |-4-N,6-t] W e 9] gl n|gl-2 4-T]o}ql | Eg]

E70 ol E*LH A

30-ml FE-ube EFEk~a Ul 5- (I EEU-1-d W g )-1H-9 2+ (190 mg, 1.26 mmol, 1.00 equiv), DMSO(4
mL), 2-N-(3-82 0. =-4-wEA#d)-4-N,6-t] W& =] 2 v] T -2, 4-T] o} 71 (230 mg, 0.62 mmol, 0.49 equiv), 1-N,2-
-t gito] Z 28 ak-1,2-t]o}l (73 mg, 0.51 mmol, 0.41 equiv), Cul(47 mg, 0.25 mmol, 0.20 equiv), %
KsP0,(400 mg, 1.88 mmol, 1.50 equiv)E Eoh. AHE {NS 12 h 59 120TCoA wukslsit. u A A ik
S ZF-HPLCE AASIATH olEd A £/0.05% TFA, o5/ B: ACN. o] &% 18.2 mg(3%) o] XA o3&
o] A AR BHEATE.

AAld 4: 39E 59 FA4
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[0825]

[0826]
[0827]

[0828]

[0829]

[0830]

[0831]

[0832]

[0833]

[0834]
[0835]

[0836]
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2-N-[4-H EA]-3-[4-(F 2 D-1-4 W &)-1H-H &ZE-1-Y ] ¥ D ]-4-N, 6-t W e 5] g| m| A -2, 4-T] o} W1 o] FHA :

snd
i Hi i
H Oy nF i
Oy T O oy v
! L NTONTTS Ry
i | H A f’\f/\ﬁ S

N
NP (‘\
IOHNaBH, | Cul,KsPO,,DMSO = 0.
H J F
F

L}

G
O

94 1: 4-(FEYd-1-dva)-11-T g2 T4

250-mL TZ-vte ZE 23 Yo 1H-¥8E-3-72E 8ol =(1 g, 10.41 mmol, 1.00 equiv), Ti(0iPr).(10
g), oEFE(20 nL), F=ZF U (740 mg, 10.40 mmol, 1.00 equiv), = NaBH;(792 mg)S Ytt. AAE LAS 2
h &<t 25ColA wwetdel. FES H0:CHON(83/17)S o]&3te] A7t A Ay Aol H&313it}. o] Z3H
570 mg(36%)¢] A 3}etEo] A uA = WA,

LC-MS: (ES, m/z): RT=0.395 min, LCMS31, m/z =152.2 [M+1].

9A 2: 2-N-[4-WEA-3-[4-(F Ed-1-d & )-1H-9 &E-1-d |d d |-4-N,6-t] & 9 2 v]| P -2 4-T]o}T] | E
ZZF L ZoMEA A

30-mL T-vbe ZEkaa Yo 4-(FE8d-1-dHe)-10-32F%(80 mg, 0.53 mmol, 1.00 equiv), DMSO(5
mL), KsP04(171 mg, 0.81 mmol, 1.52 equiv), Cul(21 mg, 0.11 mmol, 0.21 equiv), % 2-N-(3-8.9 F-4-HEA]
HAd)-4-N,6-tIW D3 2l u]e1-2, 4-t] o} (100 mg, 0.27 mmol, 0.51 equiv)S BATF. AAHE &AL 16 h H<F
140°Col A mukslsith, vAA AAES ZA-HPLCE AASATE ol 54 A £/0.05% TFA, ©]54 B: ACN. ©]
2HH 26.6 mg(10%) 9] Al stgHEe] @2 =T aA2 AAH AT

AAd 5: B3E 89 ¥4

2-N-(4-"|E-A]-3-[4H,5H, 6H, 7TH-[1,2,41 Eg]o}Z 2 [1,5-a] ¥ &1 -2-2 194 )-4-N, 6-0 H & g 2] v] I -2, 4-T] o} 7]
sojl=2gmEol=o FA4:

i r/ 3
i Br
O. = /1\\ \L/Lr}—
# D ,JJ\ Pd{dopfiCl; O e, KGO
g o FALFE ), Rl
PN ,1\ . DMSO, KOA HO. /\v ){\ | 5 -
N b2, HO
OH
-0
e
N o NN
. PO, MeOH Ny
T o e O3
HN g p Hm»»{ -----
N A
HN— e
—Q
NN —
HN -:N \ / -;:::/
HN—4, \)
N4
HCI HN—

2-HEE-[1,2,4]Ego}&2[1,5-al9 &zl &A4:

250-mL T-vte ZEka3 el [1,2,4]E8ofEE[1,5-al¥#-2-0}"1(5 g, 37.00 mmol, 1.00 equiv),
NaNOy(2 g, 28.99 mmol, 0.78 equiv), CuBr(1.8 g), AcOH(40 mL), % &(15 mL), HBr(25 mL)S ¥, A=
|AE 10 h 5 AoA wisdleh, AdE EFES AT A sFAAT. FFES HE=2dd/ve
£(20:1)5 ol&3to] At A AY o HL&3qTE. o]ZHE 1.5 g(20%9)9] A =] FA uAZ A
=
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[0837]
[0838]

[0839]

[0840]

[0841]

[0842]

[0843]

[0844]

[0845]

[0846]

[0847]

[0848]

[0849]

[0850]

[0851]

SS90l 10-2693367

LC-MS: (ES, m/z): RT=1.189 min, LCMS 07: m/z=199 [M+1].

A 10 (- 5A-5-[[4-HE-6-(HEolr] =) I g n e -2-d Jolr | o d ) BZqke] g4

2284 B9 iR E¢E AAHZ FAE 500-nL T2-vuke ZEkaa o] 2-N-(3-8.9 E-4-w S A5
9)-4-N,6-t e g g nd-2 4-t]o}d(2 g, 5.40 mmol, 1.00 equiv), Bypiny,(5 g), KOAc(3 g, 30.57 mmol,
5.66 equiv), Pd(dppf)Cl,(600 mg, 0.82 mmol, 0.15 equiv), = T <2200 nL)S €A}, AYAAEH gHS 09
oA 2 h &9 80TCoA mutslsith. AHE EES JF sHdA FFZAHY. IFES 2=
EH2(20:1)S o] 835t AEgt A AR Aol H8ATE. oZFEH 1.2 g(779) 9] XA SFEo] mTx
A= Sl

LC-MS: (ES, m/z): RT=0.981 min, LCMS 07: m/z=289 [M+1].

DA 20 2-N-(4-WFA]-3-[[1,2,4] Eg|o}E 2 [1,5-a]l ¥ gzl-2-L ]9 d)-4-N, 6-t) v 9] | v -2, 4-T]o}Hl o] &}

/Ké;

=
ey
~
bt &2

g4 297)¢ Aix7 BEE AAYL X9 125-nL $E-ute Sgkaa Yo (2-wEA]-5-[[4-mE-6- ()
ol ) I ugl-2-d Jopr] = ]9 d ) E4H(500 mg, 1.74 mmol, 1.00 equiv), 2-HZR-[1,24]Eo}ER
[1,5-a]¥2}+A(350 mg, 1.76 mmol, 1.01 equiv), Pd(PPhs);(100 mg, 0.09 mmol, 0.05 equiv), Ks;C03(800 mg,
2.46 mmol, 1.41 equiv), 2@ mL), ¥ E(1.5 mL)S YA, AAHE 84S 2 &x4 2 h 5 80T
oA muretivt. AAE EFES AT seA FFAZHT. FFES USEEHE/MEE(20:1) S o] &35k
A7k A AY gl 83Tk, o] ZHE 600 mg(95%) ] A BHgHEo] A uAZ AYAE AT

i

LC-MS: (ES, m/z): RT=1.003 min, LCMS 07: m/z=363 [M+1].

94 3:  2-N-(4-W|E=A]-3-[4H,5H,6H,7H-[1,2, 4] E&]o}Z &2 [1,5-a] ¥ &} -2-d ] 5| d )-4-N, 6-t) #| & 3] 2] =] A -
2,4-tjolrle] 3

125-nL SZ-vtg Ze23 Yol 2-N-(4-w|ZA]-3-[[1,2 4] EJo}==Z[1,5-a] g 2Fx-2-d 139 )-4-N, 6-t] &
g gn -2, 4-to}71(300 mg, 0.83 mmol, 1.00 equiv), Pt0,(20 mg), #&S(10 nL), ¥ F2E Y. A
H 898 2 h B¢ A2 wEkeitt, AAE AFSUdY. AHE EFES IF StolA sFAHT. o
2HE 280 mg(92%)2] XA 3}FHEo] =T uA 2 AAFH A

LC-MS: (ES, m/z): RT=2.985 min, LCMS 07: m/z=367 [M+1].

9A 41 2-N-(4-W|E=A)-3-[4H,5H,6H,7H-[1,2, 4] E&)o}Z 2 [1,5-a] ¥ &} -2-d ]9 d )-4-N, 6-t) w| & 3] 2] =] ¢ -
2,4-tjo}nl sfol=gF 2ol = o] 34!

25-nL FZ-vbe ZEfa Yol 2-N-(4-HEA]-3-[4H,5H,6H, 7TH-[1,2, 4] Eg]o}Z 2 [1,5-a] 9 g7l -2-< 19 d ) -4~
N, 6-tii gy n -2 4-t)o}71 (100 mg, 0.27 mmol, 1.00 equiv), ¥ F3}FA(2 mL)ES AT, AR &<
1 h B¢ A2eA wutelgict. AAE EFES AT solA sFAAT. A AAE( nb)S =
(Flash)-Z3-HPLCZ AA3FA T} ol 54, &(0.05% HC1) 2 ACN (7 min ol 5% ACNOlA 15%7F4]), ZH&7],
254/220 nm. ©] ZX-E] 40.1 mg(97%) ] XA 3}tEo] 3 A =E AAHAUT.

AAd 6: 5E 109 A

2-N-(4-"1 54| -3-[5-m @ -S Bl et o] =2 -1H- & U = [4,3-c]F 2| D -2-A Ao 22 A )—-4-N, 6-H A D1, 3-
topAd-2,4-tjolRl; E ST RAELS] FA:

| SNH | S pi

O O
; = e
E";/k/[ HCHO, NaBHACN, N
N\N D ‘N/k\i/ S N%.N - Nz”“\N’:
& A MeOH, HOAc i H
F
Ful F
i
- HO™ 0

N
H
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[0852]

[0853]

[0854]

[0855]

[0856]
[0857]

[0858]

[0859]

[0860]

[0861]
[0862]

[0863]

[0864]

SS50dl 10-2693367

2-N-(4-1| 5 A -3-[ 5-t| D -2 E} o] = 2-1H-¥] &2 2] ] = [4, 3-c ] ¥] g D -2-Q | Ao F 2 84 )-4-N,6-t) W & -1, 3-

oA -2, 4-t]o}ql o] FHAg:

25-ml T-vke Zekaa ol 2-N-(4-|SA]-3-[2H,4H, 51, 6H, 7TH-3 e+5 2[4, 3-c] ¥ & 9 -2-L 13 d)-4-N, 6-1]
wE g n -2, 4-to} (100 mg, 0.27 mmol, 1.00 equiv), HCHO(16 mg, 2.00 equiv), WEFE(2 L),
NaBHsCN(69 mg, 1.10 mmol, 4.00 equiv), % o}AEAH0.002 mL)S EArt. AAdE {8HAS 30 min FQF 25T
Al akekgith, F7F 2 h §et 25T oA wHkstEA, AdE S99 WSSES T AdE eSS AE
st A FEHEAIZT. wAA AAES ZYA-ZR-HPLCE AASHITE; o)lEA, H0/ACN=38%, AZ7], UV 254
| A2 32 AU

[

mm. ©|Z5E 10 mg(7%)e EA 3=
AAe 7: g3E 129 A4
2-N-[4-H|EA]-3-(1H-9 & =-4-4) H 4 ]-4-N, 6-t) v D ¥ 2] u| P -2, 4-T] o} 9l o] 3}AJ:

NH
S
| NH 0 NJ
Lo w ﬁaaf@_ﬁ \1\
s NN
i NTON

N-[4-H] EA]-3-(1H-9) 2} Z-4-9) A D |-4-N, 6-T) v & 9] 2] v d -2 4-Tlo}wl¢] 3hAd:
100-mL &-vbe FEkam o] 2-N-(3-L. 2 Z—-4-H B A 9 d )-4-N,6-t] | & 3] 2] v 1 -2 4-T] o} 1 (500 mg, 1.35
mmol, 1.00 equiv), 1,4-9J=AH(15 mL), (5 mL), Csy,C04(1321.6 mg, 4.06 mmol, 3.00 equiv),

Pd(pph3)4(156.2 mg, 0.14 mmol, 0.10 equiv), 2 4-(HEgME-1,3,2-1 AR Z-2-9)-1H-9) 2}2 (393 mg,
2.03 mmol, 1.50 equiv)S Bk, AAHE A& 6 h F 80Tl wutalgitt, AAHE 48 50 mLo ﬁi
s|M3EkaL, A &HS 3x50 mLe] olE olAMHOIER FE3QITE. K71FS 3x50 mLe] HFE MFHs AF

st Al FFAIZAT. vAA AES Z-HPLCE AGASIIY; o524, E(10 mmol/L NHHCO;) 2 ACN (5 min

ol 10.0% ACNOll A 60.0%7%]); AZ7], UV 254/220 nm. ©]ZH-E 36.9 mg(8.8%)¢] %A F3tEo] M x|
2 A=

AAe) 8: g3E 149 A

2-N-[3-(4-Alo| E2 X 2 G -1H-T &}E-1-Y )-4-HI FA| A d |-4-N,6-t v & 9 2] v| D -2 ,4-t] o} 71 &) 34

S |

NH -
i P D‘{ N e Q Oy, N7
N7 =N NH HN— | PNy

R
i s ﬂ\ 7! SV
i NN Cul KoCO3,DMSO ; H

-[3-(4-Alo] S 2 X 2 B-11-9] 2}F-1-Y)-4-H EA H L |-4-N,6-t] | D I 2| 7| -2, 4-T]o}Tl o] FA:

B34 BY7)0l AAr ELE AAEDL FAE 50-nl TE-vke 283 Yol 2-N-(3-2 2 =-4-vEA Y )-
4-N,6-tH g v g 1) W2, 4-t]o}F1 (300 mg, 0.81 mmol, 1.00 equiv), 4-Alo|FRZRI-1H-¥&Z Slo|=2F =
Zho] = (140 mg, 0.97 mmol, 1.20 equiv), (IR)-1-N,2-N-tjW|€Alo]ZF &3 x-1,2-t]o}1(80 mg, 0.56 mmol, 0.6
equiv), X EFE 7FERUO]E(335 mg, 2.42 mmol, 3.00 equiv), DMSO(8 mL), 2 Cul(123 mg, 0.65 mmol, 0.80
equiv)E 2T, AR fAE 09 &% 4 h F¢F 140TAA et AAHE EdES WAF G4
FEAAY. OAA AAES ZH-HPLCE AASATH o], (10 mmol/L NHLHCO;) 2 ACN(7 min el
20.0% ACNO A 45.0%7+2]), 7AZ7], UV 254 nm. ©]ZHK-E 38.9 mg(14%) 9] %A 33tEo] A mAZ AAESY
t}.

AAle 9: 58E 159 A
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[0865]

[0866]
[0867]

[0868]

[0869]

[0870]

[0871]
[0872]

[0873]

[0874]

[0875]

[0876]

[0877]

[0878]
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2N-[4-HS A -3-(I-H ZE-1-) D [-4-N, 6- D | 2| w9 -2, 4-tfo} ¥l ; EZTF 2o ENS FA:

) T
| N /NH Hop® (‘; L
Q N;’a\ Cr\'é T F \‘ﬁ ' l
‘O | NS T
A N)%N Cul,K5PO, DMSO { ?‘Mﬁ N
H =

2-N-[4-M 5 A]-3-(1H-¥] &} &-1-9) # d |-4-N,6-t] | & 3 2] 1] -2, 4-T]o} 7l o] 3}

100-mL TZ-vtgr Zg24=3 Wol] DMS0(20 mL), 2-N-(3-89 =-4-HEAHd)-4-N,6-tH &3 gjn|d-2 4-t]o}l
(300 mg, 0.81 mmol, 1.00 equiv), 1H-2}=(165 mg, 2.42 mmol, 2.99 equiv), (IR,2R)-1-N,2-N-t]=|EA}o]
Z2NAk-1,2-t]o}71(92 mg, 0.65 mmol, 0.80 equiv), Cul(62 mg, 0.33 mmol, 0.40 equiv), 2 K;P0,(516 mg,
2.43 mmol, 3.00 equiv)E ¥ttt ZH2TE LE ETE AASZ §A8AH. AHEH 945 12 h 59k 120
Coll A nwtstar YA, AF stollA A7, uAA AAHE(102 mg)S& ZH-HPLCE AGASI Y o5, &
(0.05% TFA) 2 ACN (8 min Well 3.0% ACNoll A 18.0%7FA1), #Z7], UV 254/220 nm. ©]=HE 53.3 mg(15%) 2]
EA sstEo] 34 uAR AGE AT,

AAle] 10 FFE 229 A4

2-N-(4-¥1| % X] -3~ [2H, 4H, 5H, 6H, 7H-3 24& 2 [3, 4-c ]3] ) B -2-Q |9 d)~4-N, 6-T | @ 2| 1] ©-2 4-T] o=l B}o] =
ZE2go|=9 FA:

NH e
N O N
‘ Bas N"P TEA ﬂ\ /Ll\ ]
N )\ /\ A\ I - O - \N R ‘N N{/‘\
H DCM f’”/ 1 H
Nw CulLkMsQ BO(.,—‘N )./" 4 =N
,N’ HN—
H

@A 1 tert-5F8 2-(2-WEA-5-[[4-WE-6-(Wo}n| ) I 2l -2 Jolv) = | o )-2H, 41, 51, 611, 7H-3] 2} &
2[3,4-c]¥gd-6-7l2 5o E9 A:

B84 2971 AARR ESE AAEL A 25-nl FE-uke Sk A ol 2-N-(3-2. 0 E4-wW A Fd )-
4-N,6-tHgd g g -2 4-tJo}l (1 g, 2.70 mmol, 1.00 equiv), Cul(15 mg, 0.08 mmol, 0.10 equiv),
DMSO(10 mL), KsP0,(2.51 g, 8.12 mmol, 3.00 equiv), (IR,2R)-1-N,2-N-tjw|&Ai}o]ZF & & Al-1, 2-1]o}71(110
mg, 0.54 mmol, 0.20 equiv), @ tert-5-€ 2H 4H,5H,6H,7H-T&Z2[3,4-c]T g d-6-7t2 2o E(1.2 g,
5.37 mmol, 2.00 equiv)E ETt. AWAE LAS 2¢ SxoA 4 A FSF 140TColA wukstgt. A4S o3}
AUt ™FFES H000.05% TFA):ACN(2:1)S olgste] Agst A A" Aol A&3qrt. o|ZFH 200
mg(15%)2] ¥A| 3gEo] A nA=z YA AT

LC-MS: (ES, m/z): RT=1.142 min; LOMS 33: m/z =466 [M+1]. H-NMR: 68.55 (d, J=2.7 Hz, 1H), 8.27 (d,

J=2.7 Hz, 1), 8.03 (d, J=9.0 Hz, 1H), 7.41 (d, J=9.0 Hz, 1H), 6.06 (d, J=1.2 Hz, 1H), 4.42 (s, 2H),
3.91 (s, 3H), 3.56 (t, J=6.3 Hz, 2H), 3.13-2.97 (m, 5H), 2.48-2.26 (m, 3H), 1.52 (s, 9H).

9A 20 2-N-(4-"|EA]-3-[2H,4H,5H, 6H, 7H-5 &} = 2 [3, 4-c 1T &) H-2-L 1 D )-4-N, 6-t] W & 5] €] v] A -2 4-T] o}
9l fol=2E R o] =] A

50-mL F-mber Eeta ol tert-FE 2-(2-WEA]-5-[[4-HE-6-(W ol =) ¥ 2 ud-2- Jo}u| = )5 d ) -
OH,4H,5H, 6H, 7H-3] 2} & 2 [3,4-c ] F F T -6-F 2 E2 H o] E(200 mg, 0.43 mmol, 1.00 equiv), Eﬂ%%cuzow
EAH(147 mg, 1.30 mmol, 3.00 equiv), ¥ HZFZZWEH(10 mL)S YA, AAE £9S 14 h B 25CTAA
WwE AT, AAHY EFES AF SHA FFAAG. FAFES H,000.05% TFA):ACN(1:1)S o]&3te] A7}
A A ol &3tk o] ZHE 9.3 mg(5%) 2] A FFEo] ¥ et uAZ YA E T

AAd 11: 335 239 #4

2-N-[3-[4- (o} =r| & )-1H-9 &Z-1-L ]-4-H EA H D ]-4-N,6-t | d g 2] n| -2, 4-T]o}7] ; EFZFQZOIAE
Ake] A
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[0879]
[0880]

[0881]

[0882]
[0883]

[0884]

[0885]

[0886]

[0887]
[0888]

[0889]

[0890]
[0891]

[0892]
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N H i | “NH

i NH T?\N | J o
O p BocHN A 9 / N TFA NN
TN s A R
S Sy GUKaPO, DMSO {\N N De /\{r'v NTON
H HoN =N

BoeHN O

N.
Q’\’ HO)J\T/ F
ial

F

@A 1 tert-F9 N-[[1-(2-WIEA]-5-[[4-HE-6-(vEolr ) I g md-2-< Jor]| = | # ) - 1H-7] 2} &4~ | ]
g7t 2ol ES] 31!

30-mL Ft-ute EE8aA ol 2-N-(3-8. 2 =~4-w| EA 5 d)-4-N,6-t 2 F 2] v Tl -2 4-1] o171 (100 mg, 0.27
mmol, 1.00 equiv), DMSO(4 mL), Cul(21 mg, 0.11 mmol, 0.41 equiv), KsP0,(172 mg, 0.81 mmol, 3.00 equiv),

tert-5-€ N-(1-9&Z-4-dvd) 728} 0] E(212 mg, 1.07 mmol, 3.98 equiv), 2 1-N,2-N-TjHEA}o]&=
F2k-1,2-t]ob71(31 mg, 0.22 mmol, 0.81 equiv)S BT, AEE &AL 12 h §F 120CellA wnkagitt.
A Ak EUA-EZR-IPLCE Al ol Ed, WO/CHCN=1/1; #=7], UV 254 nm. ©]=HF-E] 80

mg(67%) ] Al 3Hgh=o] AN A= YA,
LC-MS: (ES, m/z): RT=1.096 min, LCMS28, m/z=440.2 [M+1].
G720 2-N-[3-[4-(opn] eri ) -1H-9] 25 -1~ |-4-v| 5 A 9 d ]-4-N, 6~ vl D ¥ 2] ] -2, 4-vf o}l o] 9hAd:

50-mL Ft-vber Zeka3 el tert-§© N-[[1-(2-v 5 A -5-[[4-FlE-6-( & o} =) 3] 2] m] -2~ [ o} m] = ] 5]
)-10-7) 2} -4-L 1w g 1728k 0] E(80 mg, 0.18 mmol, 1.00 equiv), TUEEZ2ZHWe(3 nl), ¥ EfZFo=
OPMEAHI mL)& Wtk AAdE &HS 1 h st 25ColA wuksgivt. w4 AibeEs Z3-HPLCE A Al s}
Atk; oA A E/0.05% TFA, o] B: ACN. o] &F-E] 52.4 mge] A 33Eo] 34 A=z A=A,

AAd 120 5HE 269 $4

2-N-[4-¥5 A -3-(4,5,6,7-EH E&3to| E2-1H-Q1th&-1-L ) F D 1-4-N,6-tIH @ ZuD-2,4-T]o}%] EEFQ
ZoHAERLY] A4

:..‘\1/ }.JN/ H'\I/
O Bot-NHNi,, Cs,00; i
/U‘?{\J\ 1’)\” 2,452 /O\Ej u@ TEA /O\]@ NP
i o M srdmaEzA DMSO H ki, o i
‘/*\{f ﬁ N/‘\\ BOC“N“E" o H/\N ~, DCm an\-“;‘;/\ e HAN

@A 10 tert-F9 2-(2-w5A-5-((4-HE-6-(HEotn| =) J 2] m d-2- ) o}r] 1o ) 3| ) sho] = e il -1-7h 2 5 A 2]
oo 4

100-nL F-vke Fekaa el 2-N-(3-8. 2 E-4-w S A H ) -4-N 6-TI W E ] ] n|d-2 4-t]o}Fl(2 g, 5.40
mmol, 1.00 equiv), DMSO(20 mL), 3rd-H#|EX(brettphos)(388 mg), (tert-HE=A])7}=Z R 3}o]=gF% = (566
mg, 4.28 mmol, 0.79 equiv), A& 7FEXRUOIE(4.2 g, 12.85 mmol, 2.38 equiv)E YT}, AAE gdS 12
Sk 80CollA wRkalgith. AAE §HE 3x100 mLe] oAlE ofMH I ER FZ31 F7]15S TR, AL
S3ES 5x100 mLe] E % 1x100 nLe] &F F2Fo=2 AHIGIY. EFHES T 2F AHACER Ax3}
3 HF sl A FHAFT. o] 2HE 1.5 g(74%) ] XA 3FHEC] ZA AR *JVJE]MBP.

LC-MS: (ES, m/2): RT=0.699 min, LCMS30, m/z=375.1[M+1].
G4 2: (CB)-2-[(tueolu ) mE g el JAfo] SF 2 A2 -1-2-2] A

hin

30-mL TZ-vte ZEA3 ol Aol E23MA=(1 g, 10.19 mmol, 1.00 equiv). DMFDMA(1.3 g, 56.46 mmol,
5.54 equiv)E ¥ATH. AAHE £AE 12 h < 80Tl A wtsldt. v g4 AikEs SYA-ZHA-NPLCE 4
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[0893]
[0894]

[0895]

[0896]

[0897]

[0898]

[0899]

[0900]

[0901]
[0902]

[0903]

[0904]
[0905]

[0906]

SS90l 10-2693367

AstGel; olsA, tEFEEE/CH0H=60/40; AZ7], UV 254 nm. ©]2X-E] 150 mg(10%)] FA] 3}gtEo] =2t

A edz AAFS.

LC-MS: (ES, m/z): RT=4.90 min, GCMS04, m/z=153 [M].

GA 3: 2-N-(3-3lo] =&t d-4-w EA H D )-4-N, 6-v] W e 3] 2l u| -2 4-T]o}wl o] &HA):

100-mL F-uker ka3 ol N-2-w 5 A]-5-[ [4-wE-6-(HEor ) F 2] v d-2-d ol = | H ) (tert-F-5
1)7}310}01 ZA=(600 mg, 1.60 mmol, 1.00 equiv), TIZFEEHEN5 ml), D EZZFQ oA EAN(3 n
)2 2. AdE 98 1 h B 25TAA wwelgith. AdE EFES JAF stolA FAHTY. o]2H

E1 300 mg(68%) 2] ¥A| stgtEo] HAN mAZ YA}

LC-MS: (ES, m/z): RT=0.500 min, LCMS45, m/z=275.2[M+1].

DA 4: 2-N-[4-W|EA]-3-(4,5,6,7-H Egslo| =2 -1H-Qt}E-1-2) Fd |-4-N,6-t) W e 9] 2| v -2 4-T] o} 7l 9]

g

50-mL FE-ute EEkaa o] 2-N-(3-sho]| =g A d-4-H A 9 D )-4-N, 6-t] W & I] 2| v -2, 4-T] o} W1 (180 mg,
0.66 mmol, 1.00 equiv), (2B)-2-[(tjd€eoln])mwEa]el] lo]E 23 2k-1-2(100 mg, 0.65 mmol, 0.99
equiv), ¥ A5 (0.1 nb)E YA, AFE §4S 1 h B 70TAA wyaldeh. n g AatEs X3
HPLCE ABAF T, o] %A Ar £/0.05% TFA, ©]%4F B: ACN. ©|2X-E] 22.5 mg(7%)9] HA| 33dEo] ¥d& =
T nAZ AAE AT
AAd 13: FFE 279 A

-Z2 9 &-9-N-(4-"| EA]-3-[2H,4H, 5, 6H, 7TH-¥ FZ £ [4, 3-c] ¥ F D -2-L 17 d )-4-N, 6-t| W D o] & v| -2, 4~
Holdl EEFQ ZolMELY A

o]

,}jf\w’
S
O N s
" e
SNCL2H0  HoN-p’ ~F “NG, HOACMEOH  poc
H ND,

02

N O::-_,/

F—L‘F O~ F

1 N

= . /N\N’L‘ff M/L\N" F\E/

CH4OH TFAIPA ( }ﬁ_j it i
HiN-—

2,4-0FR2-5-2F R -6-vdynde] §4:

250-mL 3-% FE-vulg Zgka3 o] BER(HE) w46 mL, 1.50 equiv), £e(10 ml), 2,4-UEF=E
2-5-ZF _CLEJJE]U]E!(Z g, 11.98 mmol, 1.00 equiv), ol€d &= tvd o€ =(10 mL), TEA(Z mL), %
te (3 g, 11.82 muol, 1.00 equiv)& BT AAE &4 1 h &<k 15TCAA wwsiitt. 258 A&
/e &FA 5CE fFAeEA F7F 1 min ¢ wwkslHA, AAE &HE g3t s Frk. 18 v
A1 100 mLe] Eo] H7IR WS AMASGT. AAE SHE 3x100 nLo] Y oAEO]ER FEEI FUFS
. AFRES oY oMHOIE/ASR oE2(1:5)F o]&ste] Art A AY ol HEsdrh. o] ZHE
700 mg(32%) ] XA FFHEC] =T o d= AT

LC-MS: (ES, m/z): RT=0.84 min, LCMS15: m/z=181 [M+1].
-FE2R2-5-ZF Q0 Z-N,6-tju|dy g n|d-4-o}7l9o] 3FA]:

50-mL S-vber ZgaF Yo 2.4-UEFR2R-5-Z2F 0 2-6-1 €] m (700 mg, 3.87 mmol, 1.00 equiv),
CHsNH, . THF(5 mL), TEA(1.2 g, 11.86 mmol, 3.00 equiv), EHIE#}slo]=2F (10 mL)S 2y, BAHHE {9&
2 h B9k 20ColA wukelitt, A EES AF sl FHAIACH vAA] YAE(700 mg) S ZYA-=
A-HPLCE AAegrt; o]%AF, 10 min Well CH,CN/H,0=30%/70%N A CH,CN/H,0=40%/60%7}4 Z7}; AZ=7], UV
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[0907]

[0908]

[0909]

[0910]
[0911]

[0912]

[0913]

[0914]

[0915]

[0916]

[0917]

[0918]

[0919]

[0920]

[0921]

S=53 10-2693367
254 nm. O] ZH-E 400 mg(59%) 2] FA| 3gHEo] nM mAE A,

LC-MS: (ES, m/z): RT=1.01 min, LCMS15: m/z=176.03 [M+1]. H NMR (400 MHz, wl€-&-d4) & 2.97 (s, 3H),
2.27 (d, J=3.0 Hz, 3H).

tert-F2 (3E)-3-[(tHdolr )W g el |-4-& 23] H 2| el -1-7) 25 g o] E9] A (GA 2042 ALES
Sh):

20-mL SZ-vier A o) tert-HE 4-2A2y ¥ d-1-7F2EAH0]E(1 g, 5.02 mmol, 1.00 equiv),
N N-TlW g ZE o} =(5 mL), DMF-DMA(598 mg, 1.10 equiv)E 2tt. FAE &HE 29U &%o)X 6 h ¢
80CeA  nwkslglct. HAA AAE(1 @S ZIA-ZH-HPLCE  AASHATE, o]/, 10 min Ul
CH;CN/HZO(NH4HCOg)=30%/70%Oﬂ/\1 CHsCN/HgO(NH4HC03):4O%/60%7]}X1 %7}', @%7], UV 254 nm. O]E—‘?—E‘] 800
mg(63%) 9] FA g3tEo] =g od2 AYAFH AL,

LC-MS: (ES, m/z): RT=0.95 min, LCMS34: m/z=255 [M+1].

94 10 C-WEA-5-UEZAY)sle|=abile] 34

250-ml, 3-% Z-plek Zetag o] 2-wlEA-5-UEZodA(2 g, 11.89 mmol, 1.00 equiv), L d3l4
(16 mL)E 2k, & &Moo NaN0,(904 mg, 13.10 mmol, 1.10 equiv)=S -10TolA H7}sta, PAE E&E2
1 h B9 wylalgity. B gole HCl o] €31% SnCl,02H,0(5.45 g, 24.15 mmol, 2.20 equiv)E H7}3}
AARE FNES 30 min B -25TCA ket A 3E Bl uAS AT, 8N uAS EEF §
O] EFAfo 1t(257)°ﬂ S AT, o)|ZRE 1.3 g(60%)Y] FA FeEo] WA uAR AFPEATH

LC-MS: (ES, m/z): RT=0.34 min, LOMS45: m/z=184.07 [M+1]. H NMR (400 MHz, DMSO-d6) & 7.79 (d, J=2.9
Hz, 1H), 7.55 (dd, J=8.8, 2.9 Hz, 1H), 6.97 (d, J=8.8 Hz, 1H), 6.65 (s, 1H), 4.17 (s, 2H), 3.90 (s,
3H).

DA 2: tert-HE 1-(2-W|EA-5-UEZHY)-1H,4H,5H, 60, 7TH-T &} = =Z [4,3-c]H g H-5-7} 2 E 2 G o] E9] &

/Kc-)]:

50-mL HZ-vtet ZEkA3 o] (2-HWEA-S-UERHY)E] =8 R(200 mg, 1.09 mmol, 1.00 equiv),
HOAc(197 mg, 3.28 mmol, 3.00 equiv), tert-F¥ (3E)-3-[(tr€olr]=)mEe]dl]-4-&2uHed-1-7l25
Aol E (278 mg, 1.09 mmol, 1.00 equiv), % HWE-2(10 mL)S ¥, AAE £98 24 XA 3 h &
St 65T A nREEIGITE. AAdE EFES T stdA sFAHGT. AdE §9E 10 L H0= 8433,

St f§715S AU, FFES oE oMAEHOE/A R oHE

al
G}, o] ZH-E 240 mg(59%)e] A 3FEo] wT@A uAE A

ol

AANE gANL 3x20 mLe FEEdEOR
(20%B)E co]&3te] Aeat A A del 4
RS eR=

LC-MS: (ES, m/z): RT=1.43 min, LCMS31: m/z=375.16 [M+1].

oo
St gy

DA 3 tert-FE 1-(5-o}n|x=-2-w| = A #Hd )-1H,4H, 5H, 6H, 7TH-F] &} Z 2 [4,3-c] 9 F H-5-7F 2B A g o] E 9] &}

/Ké:

50-nL FZ-vte ZEkaa ol tert-%9 1-(2-WEA-5-UERHY)-1H, 41, 5H, 61, 7H-3] 2} Z 2[4, 3-c] 9] g W -
5-7F2 5] E(200 mg, 0.53 mmol, 1.00 equiv), ™E-E(20 mL), 24 (Raney)-Ni, F4E YA, AAHH
|5 1 h & 20CelA wRksgitt. nAE ATt AFE EFES AT st sFAZT. =25
B 130 mg(71%)7F =3 2 d=2 A AT

LC-MS: (ES, m/z): RT=1.00 min, LCMS33: m/z=345.16 [M+1].

G4 4 5-Z2F 0 2-2-N-(4-WEA|-3-[2H,4H,5H, 61, 7H-T &} = £ [4,3-c] ¥ 2| ¥-2-U 15 'd)-4-N, 6-t] | &l 5] 2] ]
-2 4-tjolle] 3hAd:

50-mL S-ulek Zekad Ul tert-5E 2-(5-obn] w-2-w| EA ¥ Y )20, 40, 51, 6H, 7TH-¥] &} Z 2[4, 3~c ¥ g 9 -
5-7F 252 o] E(110 mg, 0.32 mmol, 1.00 equiv), EFZF L Z}HEAF(180.7 mg, 1.60 mmol, 5.00 equiv),

IPA(5 mL), % 2-F22-5-ZFQ #-N,6-tHe v nd-4-0}71(56 mg, 0.32 mmol, 1.00 equiv)S E3vt. A
AE 89S od SFoA 2 h B 80ToA kst AAHE EFES AT stollA sFAIHAY. #AA
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[0922]

[0923]

[0924]

[0925]

[0926]

[0927]

[0928]

[0929]

[0930]

[0931]

[0932]
[0933]

[0934]

[0935]

[0936]

S=50dl 10-2693367
AAE (110 mg)& ZeA-ZF-IPLCE AT o574, 20 min Wl H0(TFA):CH,CNOIAT HO(TFA) : CH;CN=20%
7AA 7k, AE7], UV 254 mm. o] 2H-E 18.3 mg(12%) 9] HA FgEo] E& wghA uAZ AAHACT,
ANl 14: 3jF= 289 @4

~E 29 2-2-N-(4-" 5 A1-3-[1H,4H, 51, 6, TH-3] 2FZ 2 [4,3-c]1 9 2 D-1-L 19 D )-4-N, 6-tI v o @ v D -2, 4~
tolyl EEFQRIHELY] §A4:

0 5
Nt oH
!' 1\ F ¥ F5 .
£
RIS S ow o oy
HN | ;
Tenon TFAIPA \\%N’ FNTNE N
w\/ . =N H H
Boc” cxc

GA 10 tert-F€ 1-(5-on|x=-2-w| = A #Hd )-1H,4H, 5H, 6H, 7TH-F] &} Z 2 [4,3-c] 9 F A -5-7) 2B A g o] E 9] &}

50-mL T-vbe Z8kA3 Wl tert-FE 1-(2-HEA-5-UEEH A )-1H,4H, 51, 6H, 7H-¥ 2} = 2[4, 3-c] ¥ & d -
5-7F2 2 Aol E(200 mg, 0.53 mmol, 1.00 equiv), ®IEF(20 mL), ZFY-Ni, @ F22 Y. AAd &4
S 1 h &< 20CAA Rkt 2AE AT, AdE EFES AT stollA sFAFT. o]25H
130 mg(71%)9] tert-H-¥ 1-(5-o}v]:=-2-W|E A d)-1H,4H, 51,61, 7H-T 2} £ 2 [4,3-c] ¥ 2| H-5-FI 25 A g o] E
7F kA oz AT,

LC-MS: (ES, m/z): RT=0.99 min, LCMS15: m/z=345.19 [M+1].

9A 2: 5-ZFQF-2-N-(4-W|EA-3-[1H,4H,5H,6H, 7H-3| 2} &= 2[4, 3-c]¥ & D -1-L 13 d )-4-N, 6-t] W & ] & |
©-2,4-t]o}le] 3FHAd:

50-mL St-vube ZEA3 Yo tert-FE 1-(5-opn x=—2-WEA| FHd)-1H,4H,5H, 61, 7H-3] 2} & 2[4, 3-c ]9 2] W -
5-7F2EA ] E(100 mg, 0.29 mmol, 1.00 equiv), IPAC10 mL), 2-F22-5-ZFQZ-N,6-tjvEygvd-
4-0}91(50.9 mg, 0.29 mmol, 1.00 equiv), ETZFQ ZolAEAH98.5 mg, 0.87 mmol, 3.00 equiv)S ¥ ATt.
AGE gdE 2 XA 2 h B2 80TAA watelglth. AAdE EFES T stollA sFAHT. v4A
AAES ZA-PPLCE AA G o] FAF, £(0.05% TFA) 2 ACN(7 min Well 5.0% ACNolA 73.0%7+A]), A=
7], UV 254/220 nm. ©]Z5-E 78.6 mg(54%) 2] TA 33Eo] 4o vk w2 A=Y

AAle] 150 FFE 339 A4

2-N-[3-(11-915-4-9)-4-H EA| 5 d ]-4-N,6-t) W @ 2 v d-2,4-T]o}7] Fo|=zFZo|=9] FA:

| NH
Oj@\ N')f\
L oo
H oea HO

N-[3-(1H-2 &-4-d)-4-m| FA A D ]-4-N, 6-T] vl D o 2] ] -2, 4-T] o}l o] g :

30-mL T-ule ZEkaa Weol 2-N-(3-2 2 E=—-4-vE A Hd)-4-N,6-t] i & u] 2] v -2 4-T] o} 71 (300 mg, 0.81
mmol, 1.00 equiv), TI=2AH(10 mL), =(3 mL), XEMF ZFEHUOIE(336 mg, 2.43 mmol, 3.00 equiv),
Pd(dppf)C12CH2C12(66 mg), 2 4-(HEZHE-1,3,2-t]2A R ETH-2-U)-1H-¢1=(295 mg, 1.21 mmol, 1.50
equiv) S HEAT. AAE §ALS 3 h T 80TANA wRESI T, vl A BAHES ZH-HPLCZ AASSITH o]
ZAF AT B/0.05% HCL, ©]%AF B ACN. o] 2R-¥] 44.1 mg(14%)9] ZFA 3}8Eo] A2 YA =Tt

AAld 16: FFE 359 A

2-N-(4-MEA-3-[1H-HZFZEE[4,3-c]9FD-1-4 19D )-4N,6-du ey gln]d-2 4-To}7l; EFZ T ZAE
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[0937]
[0938]

[0939]

[0940]

[0941]

[0942]
[0943]

[0944]

[0945]

[0946]

[0947]
[0948]

[0949]

SS50dl 10-2693367

e A

] |
| B ol C[N\ 0\[/ 1 F
’ - N J\ LF
J@\ n t———ﬂ. AN E’J'\\N HO™ ™
| Ry Cul K3P04,DMSO }jk’ L
>

2-N-(4-] 4] -3~ [ 1H-3] e} 2[4, 3-c] 3] 2] ©1-1-2 ]9 )-4-N, 6- Tl w9 2] ] -2, 4] o}l o]

30-mL F-ube Sk o] 2-N-(3-2. 0 =-4-w B A Hd )-4-N,6-T] W e 3] g v| ©1-2, 4-T] o} 71 (300 mg, 0.81
mmol, 1.00 equiv), DMSO(4 mL), Cul(61 mg, 0.32 mmol, 0.40 equiv), KsP0,(516 mg, 2.43 mmol, 3.00 equiv),

H-T2+E2[4,3-c]¥ (385 mg, 3.23 mmol, 3.99 equiv), % 1-N,2-N-Tju|dA}o]ZZ&2k-1, 2-t]o}w1(92
mg, 0.65 mmol, 0.80 equiv)S YAt AHE &AS& 12 h 5 120ColA witsslo). w44 *gﬁ%%: 3
-HPLCE AGAIsklth; olE7d Ar &/0.05% TFA, ©]%&7F B: ACN. ©]2F-E 102.7 mg(27%)2] %A 3}3HEo] &
TAZ A=A

AN 17: 3= 369 &4
2-N-(4-"I 5 A -3-[I-F E2[2,3-c] 2 d-1-d ]3d)-4-N,6-0 W@ 2| v D-2,4-T o} 1 9] 34

H
E L
N ’
i b O;_ﬁ
H H
h b

Cul KaPCy, DMSO

FL

AN
A

SHH

9N~ (44| 5 A] -3~ [ 1H-] B 2 [2,3-c1 ] 2] B-1-91 ]9 )~4-N, 6-0] v 9] 2] ] el -2, 4] o}l o] G

S84 U AALR EE AAFHL FXFH 20-mL vlo]d o] 1H-IE2[2,3-c]¥ & (289 mg, 2.45
mmol, 3.02 equiv), Cul(61.6 mg, 0.32 mmol, 0.40 equiv), KsP0,(516 mg, 2.43 mmol, 3.00 equiv), DMSO(5

ml), 2-N-(3-29%-4-wEAHE)-4-N,6-tu 2y g n -2 4-t]o}1 (300 mg, 0.81 mmol, 1.00 equiv), %
(1IR,2R)-1-N,2-N-t]w & Alo| Z 23 A-1 2-T]o}F1(92.1 mg, 0.65 mmol, 0.80 equiv)S YT, AAHH LA
100CNA s & wukskgitt. v gAl AES TH-HPLCE AASH Y o5, &(10 mmol/L NHHCO;,

2 ACN(12 min el 25.0% ACNOlA] 31.0%7}A]), AZ7], UV 254/220 nm. ©]|ZH-E 114.5 mg(39%) 2] EA 33
%ﬂ A4 nAR A AT,

AN 18: 3jh= 379 @A
2-N-[3-(IH-IFE—4-L)4-WI S A ¥ D ]-4-N, 6-T) & 2w D2, 4-T]o}}]; EEF RO EALS] 34!

N,
# " NH
0,
J\ “ﬁ:‘a 7N O
O —
Ay NF B
PwY . »
i ﬁ N’\ﬁ’ PdidppiCly, KaC04

1

(dppiiCly, KaCOs, y LT
o=k H O HN=1 Ho’k{/

N-[3-(1H- t}E-4-2)-4-w| A 5 d ]-4-N, 6-t] W D 9] 2} m] © -2, 4-t]ofwl o] g4

234 2979 AAR EaE AAYZ §X" 20-mL dHE FE ol 2-N-(3-2 0k -4-vEAH Y )-4-
N, 6-tiiE ] n -2 4-t)o}71 (200 mg, 0.54 mmol, 1.00 equiv), 4-(HEgWE-1,3,2-TSALR ST-2-9)-
1H-10}2(224 mg, 0.92 mmol, 1.70 equiv), XEE}F FFERU0]E (224 mg, 1.62 mmol, 3.00 equiv), ©T-<2H(10
ml), (2 mL), 2 Pd(dppf)Cl,CHC12(49 mg, 0.07 mmol, 0.10 equiv)E BTt. AAHE LHS 0 &%)
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[0950]

[0951]

[0952]
[0953]

[0954]

[0955]

[0956]

[0957]
[0958]

[0959]

[0960]

[0961]

[0962]

SS50dl 10-2693367

80TColA shERE &t Wkt UA, T slelA sFAZT. AE &HE 3x80 nlo] o€ ofAH o ER 5
ot f715S TR A EFES x50 mLe] = B 2x50 mLe] AR AT, £RES YT AF
ArelER Az, ARE EFES FAF st wFAFAC. nZA AHES ZH-HPLCE FAlSHITh
o] AF, o]FAF Ar B/0.05% TFA, ©]%4F B: ACN; #Z7], 254 nm. ©]25-E 37.8 mg(15%)°] %A 3}3HEo0] 1
A A2 A E AT

AAd 19: 5HE 569 #4

N2-(4-PIE4-3-(4,5,6,7-H| Ee}to] £ 2 -2H-5] eh& 2 [4,3-D] 3 2] B-2-<) 9 d)-N4, 6-T ¥l A3 2 ] -2, 4-v]
olql o=z FEato|l=9] FFA:

b NH
NH 5
{i) P | Boo-N J>7" iz N7 TEA
Ny Nﬁ\ eSS Eo i 2 =
i N Y DM
1 N/L\“N e H. culDmso (f“ ol
H *’I’h N,

N2-(4-M|ZA]-3-(4,5,6,7-H Ed}slo| =2 -20- 2} = 2 [4,3-b] Y P -2-Y) #| D )-N4, 6-t] | & o] &] ] -2, 4-1]
ofqle] shAd:

25-mL F-ute EEk3 e, tert-FE  2-2-v 5 A -5-((4-HlE-6-(H E o} ) 3] 2 r] -2 ) o} r] 1) )
d)-2,5,6,7-t| Egslo| = 2-4H-T 2= 2[4, 3-b] I 2P -4-7I 252 0] E (100 mg, 0.21 mmol, 1.00 equiv), E
YEFLLEZOMNEALN(T3 mg, 0.65 mmol, 3.00 equiv), ¥ TSFZZHE(G nl)S WA AHE 898 24 h &
QF 25CelA wwksgltt. A EFES IT stollA sFART. IFES H000.05% TFA) ACN(1: 1)< ] &

sto] A7t A A9 Aol HL3130c). o] ZH-E 16.1 mg(9%) 9] FA 3gHEo] A A w2 A
AAld 20: 3FE 1089 FA
N2-(4-" B A]-3-(4-(( g o}m =)W e )-1H-5 2} &-1-9 ) ¥ D )-NM, 6-T) W d ] 2| 1| A -2, 4-T] o} 71 &) §1A

o
b

"

Cul
M,
| NH - 2 i NH
Oy NZ %‘LOH © N=" T
L s E NH PP N /IK
4 i H W H
o} =N ' NaBH;CN NH :

A 1: 2-N-(3-8. 2 =—-4-v|EA 4 )-4-N, -t W B3 g n| e -2 4-T]o}l ] A

500-mL FZ-vbe S84 3 Yo, -2 -4-HEA oI # (20 g, 80.31 mmol, 1.00 equiv), IPA(240 mL), E
2 EF Q2o A EAN(17.6 g, 155.70 mmol, 2.00 equiv), 2-F2Z-N,6-tvgye|vd-4-o}71(12.7 g, 80.58
mmol, 1.00 equiv)S ¥WATH. AAHE £NE8 2 h 9 A4 s, AHE Fstd nAE 830
o] ZHE] 26 g(87%)2] ‘A 3FEo] ZAN AR A EIIT).

A1 dlolEl: LC-MS: (ES, m/z): RT=1.058 min; LCMS33: m/z=371 [M+1]. 2
9A 20 1-C-vS A5 [[4-mE-6- (v o) i) d] 2 v e -2-< Jobv] 2 | 9l ) - 1H-31] ep&—4-7F 2y sfo] =9 &

50-mL Tt-vker Fekea dlell, 2-N-(3-R 2 %-4-mE AT )-4-N, 6-t W e g g n P -2 4-t]o}Rl(1 g, 2.70
mmol, 1.00 equiv), Tol(10 mL), Cul(154 mg, 0.81 mmol, 0.30 equiv), K3P04(1.72 g, 8.10 mmol, 3.00
equiv), 1H-¥#}&F-4-7F29dsl0]=(262 mg, 2.73 mmol, 1.00 equiv), (IR,2R)-1-N,2-N-tjW|€Alo]S =Nl
1,2-t9o}71(230 mg, 1.62 mmol, 0.60 equiv)S ¥ATE. AAE B8NS 24 h 9 140TCAA wsiiey. H
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[0963]

[0964]

[0965]

[0966]

[0967]

[0968]
[0969]

[0970]

[0971]

[0972]

[0973]
[0974]

[0975]

SS50dl 10-2693367

2 B/AN1:50-1:100% ol gdtel A7t A A gl Agstart. FHE RIS FHx AT HAA 55
Ak, ol 2HE 550 ng(60%)¢] EA BhEHEe] v mAR Y5 A,

4 dlelE: LC-MS: (ES, m/z): RT=0.981 min; LCMS33: m/z=339 [M+1]. I NMR (300 Mz, "&&-d) & 9.91

~

s, 1), 8.77 (d, J=0.6 Hz, 1H), 8.38 (s, 1H), 8.16 (s, 1H), 7.58 (d, J=9.0 Hz, 1H), 7.17 (d, J=9.0
Hz, 1H), 5.82 (s, 1H), 3.91 (s, 3H), 2.89 (s, 3H), 2.18 (s, 3H).

A 3: N2-(4-WEA]-3-(4-((H ot )W e)-1H-9] 2} &-1-) # d)-N4, 6-T] W D T 2] v T -2 4-T] o} Tl o] A
25-mL G t-vube FEkaa el 1-(2-wWEA-5-[ [4-vE-6- (v Eolr] ) I g r| e -2-dd Jolv] = | H ) - 1H-9] 2}&
-4-7} 29 30l = (140 mg, 0.41 mmol, 1.00 equiv), NaBH;CN(5 g, 79.57 mmol, 192.30 equiv), ™ &2(233

mg, 7.27 mmol, 6.00 equiv), ™ EFO}TI(104 mg, 3.35 mmol, 4.00 equiv)S 2T, BAE LIS 2 h o A
oA uwtekglth. AR EdES MF stelA FFAZT. A BiES thEe] 21S o83t ZFl-
HPLCZ A3} 93 o} (2#-AnalyseHPLC-SHIMADZU(HPLC-10)): A#, =AW E (XSelect) CSH Z# C18 0BD AH,,
194250 mm,5 um; ©]FAF, E(0.05% TFA) 2 ACN(7 min Woll 10.0% ACNOlA 30.0%7F<]); ZZ&7], uv 254/220
nm. ©)ZF-E] 47.5 mg(25%)2] HA BgEC] EREFORoIMEA oz A mAZ YA E AT

A4 21: 3FFE 1099 FA
N2-(3-(4-((d e dolv] =) g )-1H-9 2} Z-1-4 )-4-v EA H D )-N4, 6-t) W @ 2 w] -2 4-T] o} gl o] §A:

8} Lt
““-x;H _ | NH

: \.}\ OH O =
0 L e

e ooy

N N N N

fx .\%"x\]) *\i’. E Y “-WM/-\C& H
D =\ NEBH-gCN N\

GA 10 N2-(3-(4-((Yuld ol ) W e)-11-3] 28} &-1-Y ) -4-v| EA 7 D )-N4, -t v & 3] 2] v] -2 4-T] o}l o] 3
/Ké;

25-mL S -vube FEkaa ol 1-(2-wWEA-5-[ [4-vE-6- (W Eolr| ) I g r| e -2-d Jolv] = | H d) - 1H-9] 2}&
-4-7} 29 30l =(160 mg, 0.47 mmol, 1.00 equiv), NaBH;CN(5 g, 79.57 mmol, 168.27 equiv), ™ &FE(240
mg, 7.49 mmol, 4.00 equiv), ©WE€o}w (119 mg, 2. 64 mmol, 4.00 equiv)S ¥ Y. AAHE &4 2 h F<F
A2 wakeitt, AFE EFES AT shA FFAIATH. A AAES e 27E o]&ste] X H
-HPLC= ‘ﬁZﬂ5?%1E}(2#—Ana1yseHPLC—SHIMADZU(HPLC—lO))« Ay, dAx~AHAE (CSH X3 C18 0BD Z™, 19250
mm, 5 um; ©)%AF, 2(0.05% TFA) = ACN(7 min Wl 15.0% ACNOl A 35.0%7+41); #ZE7], uv 254/220 nm. ©]=
HE 89.2 mg(39%) 2] %A 3FEo] EFESFLROIAEA oz A mAZ A

AA ¢ 22: 3FE 1139 FA:

N2-(4-"| 5 A]-3-(4,5,6,7-H| E&sto| = 2-1H-YE= 2 [4,3-c] Y F9-1-4)H D )-M, 6-t v & 9 2] n| P -2, 4-¢]
olqle] A:

=~ ~.

i MH Rl
5 o P {
l Sil:l \Yl/\\\ N/\T Q. N7
o N !
P HzNNJ@ s /N\N/‘\J\ , J\N/\ TFADCM & J\
< A T T B '““““*‘{_E i
LN ' TAGOH MeOH / 7
. St {
Boc ;‘ ‘:

@A 1: tert-FE 1-(2-w15A|-5-[[4-mED-6-(H Lol =) 3 g v P -2- Jo}w| .= | ) d )-1H, 4H, 51, 6H, 7H-¥] 2}-&
Z[4,3-c]¥ g d-5-7tE R Aol B A4

100-mL F2-vte Zekaa e, tert-%¥ (3E)-3-[(ddoln] )W d g el ]-4-2 4 3] | 2| P -1-7} 252 | o]
E(500 mg, 1.87 mmol, 1.00 equiv), AcOH(225 mg, 3.75 mmol, 2.00 equiv), ™&-2(10 mL), 2-N-(3-3}ol=z}
A d-4- EA Fd)-4-N,6-t] | D3] & m -2, 4-T] o} 71 (580 mg, 1.87 mmol, 1.00 equiv)S ¥glth. AA"E &
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[0976]

[0977]

[0978]

[0979]

[0980]

[0981]
[0982]

[0983]

[0984]
[0985]

[0986]

[0987]

[0988]

[0989]

[0990]

S=53 10-2693367
S 2Y &xdA 15 h B 65CTAA wRkeTE. AEE ER}ES AT St sFAFY. JAFR=E
H,0(0.05% TFA):ACN(1:1)& o] &3lo] A7t A A= Ao AL}, o] ZH-E 300 mg(26%)°] =4 2
A= ot
A1 dlo]¥: LC-MS: (ES, m/z): RT=1.18 min, LCMS 33: m/z=466 [M+1].

@A 20 N2-(4-wlEA]-3-(4,5,6,7-H E}sto]| = 2-1H-9 &E 2 [4,3-c]F 2 d-1-2) ¥ d)-N4, 6-t] v & 5] &) m] e -
2,4-tjovle] A

o
=

M

50-mL S-vkg ZEkaa o, tert-HE 1-(2-vEA] 5[ [4-ME-6- (W Fo}lu] ) v 2] v Y -2- o} 1 ] 5]
d)-1H,4H, 50, 61, 7TH-9] 2} 2 &[4, 3-c] ¥ &) D -5-7F 22 A 0] E(300 mg, 0.64 mmol, 1.00 equiv), EfZF=
O} EAF(290 mg, 1.92 mmol, 3.00 equiv), YZFEZEZHEH(10 mL)S ¥k, AR &89S 24 h F9F 25Tl A
ke, AAE EFES WY shA sFAAY. AFES H1,000.05% NILHCO0:) :ACN(3:1)S o] &3] A

b A A7 Aol A3k, o|ZEH 16.5 mg(7%) Q] A 3gEo] & S mA 2 AAE A
AA 23: FE 1379 FA:
N2-(4-HEA]-3-(4-(F) 2P D-2-9)-1H-1,2,3-EFo}Z=-1-A) ¥ 9 )-M4, 6-t] | D ] @) u| P -2, 4-T] o} 7l 9] JHA:

flo
b

‘ r’\}— o i é)
I Boc ) - Pa/C ; P
! SRR, - - S AN Ty N ... F—. D ST g,

—t CuS i EiOAG
N NC CuBO, k‘h}, h{\;:N H \‘(N;;\Eg
Boc Boc
~
" | hiH | N
8 o ¢
Il I N’/’L\ N NP

C‘)’}NA\, N~ sk ,Il\ TEA ,‘ ,,~ .

B L=~ £ 4 '}~(\N
N YN N=N
Boc

A 1t tert-%€ 2-[1-(2-H|EA-5-UEZHY)-11-1,2,3-Eg]o}E-4-d 0 Egd-1-7l 222 g o] EQ] FA:

100-mL T-ute ZEkad Yol 2-olA E-1-HEA-4-UJEZWA (L g, 5.15 mmol, 1.00 equiv), tert-H-&-&
(10 mL), &(20 mL), "Y=ZA(AxId8d) 2] (80 mg, 0.50 mmol, 0.10 equiv), tert-F8 2-oEldyEFd-1-
7k el E(1.1 g, 5.53 mmol, 1.10 equiv)E WAT. AAHE &S 0 SxoA 3 h & 80TA
HEekolth, AAE 9 20 mLo] oY ofAHIER FEA f715S FR A IF st FFAIFC. o=
F-E 550 mg(25%) ] ¥Al 3gHEo] @Al AR YA E

o
s H

A1 dlo]¥: LC-MS: (ES, m/z): RT=1.12 min, LCMS 53: m/z=390 [M+1].

e

G 2 tert-5d 2-[1-(5-0p0] e-2-m| EA ¥ Y )-1}-1,2, 3-Eg|o}Z-4-2 |9 S| W -1-7l 2 B A glo| 2] A4 :

it

25-mL TZ-utg Z8A3, tert-FE 2-[1-(2-HEA-5-UEZ¥ 9 )-1H-1,2,3-Ego}&F-4-d |9 Eg|d-1-7}
HAZo]E(50 mg, 0.13 mmol, 1.00 equiv), ZetFE ©A(10 mg), o€ olHEo|E(2 nL)E ¥AT. AAH
NS 12 h &t 25CoA wwteiet. nAE AFsUdTt. AE EFES JAT stelA sFAZT. o
B 30 mg(62%) 9] A sl = AR A HATE.

& o

B2 glo]El: LC-MS: (ES, m/z): RT=1.02 min, LCMS 33: m/z=360 [M+1].
A 3: tert-FE 2-[1-(2-WEA-5-[[4-vE-6-(HEolr] =) I g r|d-2-d |o}u| =] 5 d )-1H-1,2,3-E 2| o} &~
4-A ]9 Ed-1-7t2 54 ol E9] 34

50-mL F-vte ZEtaa ol tert-HE 2-[1-(5-obr] =—2-H|EA H Y )-1H-1,2,3-Ed o} ZF-4-d |9 S -
1-7} 222 0] E (400 mg, 1.21 mmol, 1.00 equlv), EPEF Q2 EMEAR400 mg, 3.64 mmol, 3.00 equiv),
IPAC10 L), 2-Z22-N,6-tidgdagnd-4-0191(174 mg, 1.20 mmol, 1.00 equiv)S YTt AAE gAS
g SxoA 2 h Bt 80TAA wwtslsint. o#E ZFsto] nAE NN, AdE TFES AT shelA
FEAZT. o) ZHE 200 mg(36%)2] FA 3gEo] BT A mAZ YA

A1 dlo]¥: LC-MS: (ES, m/z): RT=1.32 min, LCMS 27: m/7=481 [M+1].

e
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[0991]

[0992]

[0993]

[0994]

[0995]
[0996]

[0997]

[0998]
[0999]

[1000]

[1001]
[1002]

[1003]

[1004]
[1005]

[1006]

SS90l 10-2693367

A 4: tert-FE 2-[1-2-HIEA-5-HUEZHY)-11-1,2,3-Ego}&-4-4 D Egd-1-7l2 5 A g o E9] A

50-ml. FE-vke Feksa o], tert-F9 2-[1-(2-WEA]-5-[[4-WE-6-(WHolu] =) 7] 2] u] T -2-% o} 1| 1= | 5]
d)-10-1,2,3-Eg|o}E-4-A 9 EEd-1-7I 252 Y 0] E(200 mg, 0.42 mmol, 1.00 equiv), ETZFIZEOIAE
2H(200 mg, 1.27 mmol, 3.00 equiv), HYEZZZWEH(8 mL)S 2Tt BAHE &8 24 h 5<F 25TCoA uvksk
Sk, AAE ZFES AT A FFAFHT. vAGA BAES Oeo] 2UE o] &3te ZH-HPLCE A A S
ATH(2#-AnalyseHPLC-SHIMADZU(HPLC-10)): ZA¥, A~A=E CSH 23 C18 0BD Z#,, 5 um, 19%150 mm; ©]%
AF, 2(0.05% TFA) = ACN(8 min ol 5.0% ACNelA 20.0%7+41); HE7], UV 254/220 nm. ©]2Z%E 21.8 mg2
A BHehEo] EYETFLRAEA domA A4 uAw AYYH AT

AA 24: FE 1579 FA:
N2-(4-"EA-3-(1H-9 Z 2[2,3-c]H g d-2-2) =4 )-N4,6-0 W& v gl -2 4-Tt]o}7l o] &A:

|
i & 25
! b UT::l NHBoo \J: I
H i l o R
b NH i e o (e T —
lE\)T ? Boc,o, ﬁNHB.m s T N f‘j// EONa
! B e | 5
N DMAR N Pd(PPhaZCR.Cul N THF, B5°C
| i BN | NH
Qo e Q m/:::'e Ie]
L < (L T 1)
\\\T/‘“‘\Mf N3, P/ C \NHZ . &l N E Y v\.N \N
4’ Ny MH EA \"'I \;)——NH TEAPA 80°C - N-nn K
P‘;" N;.'-:: vr
Nw

DA 1 tert-FE N-(4-2 0 539 d-3-Y)7l2nu}Ho] ES] A :

100-ml, S-utg ZEka3 Yo, 4-2 9 =9@w-3-0}1(2 ¢, 9.09 mmol, 1.00 equiv), Boc.0(2.4 g, 11.00

mmol, 1.21 equiv), 4-ti€olm) =T ald(1 g, 8.19 mmol, 0.90 equiv), UFEZZWEH(50 mL)S YU, A
H gAs Ao A ﬂ;‘%& Bt WRESFAA T *g*é?l LA A olAH | ER FE3IL {75 TA AF
St A sEAIAT. AFES A E oM EH O E/A R AHZ(1:10)E o]&ste] A7t A A o 48313
O|Z2HE 1.9 g(65%)2] EA 3gEo] uA -T’Jﬂi A= Sl

A fo]¥]: LC-MS: (ES, m/z): RT=0.719 min, LCMS45: m/z =321 [M+1].

DA 2: tert-FE N-[4-[2-(2-W|EA-5-HEZH ) g d |92 g-3-U |7t EntH o] E 9] 34

=44 719 AaR BEE AR FAE 50l T-ube Sk Wel, tert-tE N-(4-L.2 =32 H
-3-Y4)7t2uH o] E(700 mg, 2.19 mmol, 1.00 equiv), Pd(PPhs),Cl;(144 mg, 0.21 mmol, 0.09 equiv), Cul(83

mg, 0.44 mmol, 0.20 equiv), TEA(1.1 g, 10.87 mmol, 4.97 equiv), DMSO(5 mL), [2-(2-H|EA]-5-UEZY
Do ElL I E e A eH(544 mg, 2.18 mmol, 1.00 equiv)S EAtt. AAE &AS 4 h FF 50CoA wuks}
Ak, AAE &AE oY olMEHICER FEI VTS FHU. olEHE 420 mg(52%)Y #A SFHEC] =
A DA AT

A do]¥]: LC-MS: (ES, m/z): RT 0.880= min, LCMS45: m/z=370 [M+1].

a4 3: 2-(2-HEA-S-HEZ ) -1-9 E2[2,3-c]9 2 de 4

234 2979 AAR B4R AAYY £49 10-nL 2HE FE2 o, tert-¥8 N-[4-[2-(2-H|EA]-5-UE
ZHd)ogd ]9 g d-3-d 1721 0] E(30 mg, 0.08 mmol, 1.00 equiv), EtONa(1l mg), °l€F&(2 nL)S ¥
o HF 9g EFES 2 h 5 65TCoAA mlo]aZ e WALR ZARSIGICEH. v A AAES F7F AA gle] o
& HESoll A ALE-318]

A dlo]¥]: LC-MS: (ES, m/z): RT =1.715 min, LCMS30: m/z=270 [M+1].

DA 4 4-HEA-3-[1H-H 22 [2,3-c]FFd-2-d Jo}d A ] A :

50-mL 3-% SZ-vty Zgk23 W, 2-2-HEA-5-UEZHY)-1H-3E 2[2,3-c]19 29 (109 mg, 0.40 mmol,
1.00 equiv), o€ oFAEIo]E(20 mL), ZeF BFA(30 mg), F45 Yt AAE {4 1 h B A4
WE AT, LAS Uit AAE EFES JAF sl HFEAAT. o)2HE 100 mge] TA 3HgHEo]
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[1007]
[1008]

[1009]

[1010]

[1011]

[1012]
[1013]

[1014]

[1015]

[1016]

[1017]

[1018]

[1019]

SS90l 10-2693367

A aA = A AT
A dlolE: LC-MS: (ES, m/z): RT=1.041 min, LCMS31: m/z=270 [M+1].
GA 51 N2-(4-H F A -3-(I-T E 2 [2,3-c] ¥ g d-2-2) ol d)-N4, 6-T v & ] 2w -2 4-T]ebql o] A

Me

40-mL ®Fol e, 4-wEA|-3-[1H-TE2[2,3-c]Fgd-2-L]oFdA (100 mg, 0.42 mmol, 1.00 equiv),
IPA(15 L, 1.09 equiv), E#]ZFO 2ol EAH(156 mg, 1.38 mmol, 3.30 equiv), 2-F==-N,6-t]wE s en|
H-4-0}1(71.6 mg, 0.45 mmol, 3.30 equiv)S YWATF. AHdE &HE& oY &xoA 3 h &< 30TolAl uyk
stATh. WAl ABARE(100 )& ©ee WS o835t EZH-IPLCE B AISHATH(2#-AnalyseHPLC-
SHIMADZU(HPLC-10)): Z¥, d~A=AE CSH X3 C18 0BD ZAH,, 19%250 mm, 5 um; ©]&4F, E(0.05% TFA) 2
ACN(7 min ol 10.0% ACNoll A 35.0%7FA); 7AZ7], UV 254/220 nm. 19.2 mg AAEL FE81 AT 3lol A
EEAZT. o)Z5H 19.2 mg(10%) 9] FA] sFEe] ETEFLEMEA doux v uxz AEArt.

AA 25: FE 1599 FA:
N2-(4-"1 &A1 -3-(4-(( € ol =)W d )-1H-1,2,3-EF o}E-1-d) D )-N4, 6~ v D o] 2] v -2  4-T] o}l 9] A

; NH
G - T Cr ;
: -
T N BHYTHF, = _ 1 N sock,
@ S SN i\
: n A ~_{\N b

2, B T

ol N —NH =N

[1-(2-H| EA)-5-[ [4-F & -6-(H| & o}r] 1= ) ¥ &) v ©1-2-< Jo}r] = = )-11-1,2, 3-E &) o} Z-4-2 | v &+& 9]

50-mL et-vber Fekaa el 1-2-H S A5 [[4-m e -6- (v Eobr| ) 9 2] v e -2- Jopv) 1= ] o ) -1H-1,2, 3~

Egjo}E-4-7F2 52 2H(700 mg, 1.97 mmol, 1.00 equiv), BHy/THF(15 mL)E Wolth. AA®E &S 20 h Fet

20Cell A muregivk. AdE E}EL AT delAd FFAAG. 2 w5 oale HrtE wes
AT, AFEe WEE/H000.05% TFA)(1/1D)E olgate] Aejzh A Ad ol #&3k5itt. o] =Z%E 350

mg(52%) ] A shgheo] v wA= YAFHTt

249 dloEl: LCMS: (BS, m/z): RT=0.856 min; LCNS53: m/z=342 [M+1]. 'H NMR (300 Mz, W|€t-d4) & 8.42

- 8.28 (m, 2H), 7.58 (d, J=9.0 Hz, 1H), 7.33 (d, J=9.0 Hz, 1H), 6.01 (q, J=0.9 Hz, 1H), 4.78 (d, J=0.7
Hz, 2H), 3.96 (s, 3H), 3.01 (s, 3H), 2.44-2.28 (m, 3H).

2 2N-[3-[4-(ZRRAY)-1H-1,2,3-E 2 o} -1- -4~ %A 3 ]-4-N, 6-T] v 3 2] ] €12, 4-T] o} vl o]

ity
ox X

100-mL  F-vke Egaa dlel,  [1-(C-HSA-5-[[4-HE-6-(H Eoln] i) 3 g m) i -2- Jobw] = ] 7l d ) -1H-
1,2,3-Eg]o}Z-4-A 19 eF2(200 mg, 0.59 mmol, 1.00 equiv), HFZZME(40 nL), Bl2d ZF=Zz}o]=(346
mg, 5.00 equiv), NN-UHEEFou|=(2 H&)E YA, A4¥ 84S 1 h <2t 20Tl wwtaivt. AA
B 89S 30 e H0E 3Aeitt. AAdE §9S 3x80 nlel HEFRaMeor FE31 f7]5S $Xu

stoll A EFZ ARG, o] ZHE 137 mg(65%) ] FA shgh=ol v AR YA H AT

2

ok

A dlolE: LC-MS: (ES, m/z): RT=0.994 min; LCMS15: m/z=360 [M+1].
GA 8 N2-(4-oH A -3 (4= (o] i) v B )-1H-1,2, 3-E 2] o} E-1-2) 3 )-Nd, 6T o 31 2] ] ¥ -2 4] o}
we] g4
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[1020]

[1021]

[1022]

[1023]
[1024]

[1025]

[1026]
[1027]

[1028]

[1029]

[1030]

[1031]

SS90l 10-2693367

50-mL T-nbe ZEkam Well, 2-N-[3-[4-(F22dE)-11-1,2,3-Ego}Z&-1-d |-4-v| S A 3 d ]-4-N,6-T] 1]
gyl gujd-2, 4-t]o} 7l (137 mg, 0.38 mmol, 1.00 equiv), ™ Eo}dl Floj=2FZa}o]=(127 mg, 1.88 mmol,
5.00 equiv), ¥EbF 7F2RU0]E (420 mg, 3.04 mmol, 8.00 equiv), ACN(15 mL)S 2T+, AAE £A4L 2
o Bt 20T wutelgitk. RAE AT, AAE EFES AT oA FHAZT. vZA AAE
S g9 2AE o]&dte] ZTH-HPLCE A5+ tH(2#4-AnalyselPLC-SHIMADZU(HPLC-10)): A, dxAdE
CSH Prep C18 OBD #H¥,, 5 um, 19150 mm; ©]&7%F, =(0.05% TFA) 2 ACN(7 min uWlol 5.0% ACNolA
20.0%7+4]); AZ7], UV 254/220 nm. ©]2FE] 62.8 mg(35%)e] EA 3}3E0] EFZFOZoAEA oA
A A2 BAEA.

Al 260 BFE 1759 FA:
N2-(4-H| FA1-3-(1H-H E 2 [3,2-c] ¥ 2 d-6-L) ¥ d)-N4-v D 2] v D-2,4-T o} 71 9] 3

H .
N | !
0. _
i N AN Pd-C,
; e
>< "B “NO,  PadppiiChKaC0s, .

/\‘-'0 Ol =4 HQ, 80°C

“UNH il HN™

-q;) /O\Iﬁ N
: H i
CIJ&N {\‘j/l\g\/\:\‘l/J\ = &,J\ p
e g i i

TEAIPA N 2N

@A 1: 6-C-HSA-5-HERHAE)-1-9 =2 [3,2-c] 2] §4d:

&4 BV da 2aE AAHEL FA9 30-ul vl el 6-F R =-11-9 = = ([3,2-c]19] 21 (500 mg,
3.28 mmol, 1.00 equiv), 2-(2-W5A-5-UE=ZHE)-4,4,55-HEHHE-1,3,2-UFAIREZ(1.1 g, 3.9%4
mmol, 1.20 equiv), Pd(dppf)Cl,(270 mg, 0.37 mmol, 0.11 equiv), ¥ElF JFE2HUYO|E(1.36 g, 9.84 mmol,
3.00 equiv), TIZAH(10 mL), &(1 mL)& AT AR 89S 2 SxoA 4 h &<k 80CellA wRkalitt.
AAE &HE 3x30 mLo] oE oAHOIER FE3I {7]5S AT AFRES g oMAHCO|E/AH oH =
(60%)E ol&3ste] Azt A A Aol AL, o|=FH 280 mg(MFA)S FA| F3Eo] = A2
A8 ¥ ATt

o

224 dolg: LC-MS: (ES, m/z): RT=0.543 min, LCMS30: m/z=270 [M+1].

OA 20 AW EA-3-[IH-9F 2 (3, 2-c]F g d-6-D]obd A o] FA:

234 297)e 22 E4E AAEHE FR%E 50-mL $Z-ve S22 Yo, 6-(2-HEA-5-HUEZH Y )-1H-
YE2([3,2-c]929(280 mg, 1.04 mmol, 1.00 equiv), ®Wer(5 mL), ¥4 A ZEE(190 mg)S YAk, AA
H §dE 2 h 5 20CoA wEkett. LAE A NATE. o] ZHE 190 mg(76%)e] EA| shehEo] ZA)
A= A A

Al dlo]E]: LC-MS: (ES, m/2z): RT=0.702 min, LCMS15: m/z=240 [M+1]. I NMR (300 Mz, ™&kZ-d,) & 8.82

M

(d, J=1.1 Hz, 1), 7.74 (t, J=1.0 Hz, 1H), 7.41 (d, J=3.2 Hz, 1H), 7.32 (s, 1H), 7.04 (d, J=2.8 Hz,
1H), 6.95 (d, J=8.7 Hz, 1H), 6.67 (s, 1H), 3.75 (s, 3H).
9A 3: N2-(4-m| FA]-3-(1H-9] & =[3,2-c] ¥ 2| d-6-L) 3l & )-Nd-v D v 2] ] -2, 4-rf o}l o] A

50-mL S-ve ZEk23 o), 4-WEA]-3-[1H-9 S 2 (3, 2-c]¥ g d-6-L]o}bd & (180 mg, 0.75 mmol, 1.00
equiv), 2-Z22Z-N-vWg3gn|d-4-o}71(107 mg, 0.75 mmol, 0.99 equiv), EZFZSFLRZIHEA(171.7 ng,
1.52 mmol, 2.02 equiv), IPA(5 mL)E Hth. AHE B8NS o Fxolx 2 h & 80TolA witstgict.
n A AAES T 2S o]&ste] Z-HPLCE FAlSklth: AR X Select €18, 19#250 mm, 5 um; ©]
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[1033]

[1034]
[1035]

[1036]

[1037]

[1038]

[1039]
[1040]

[1041]

[1042]

[1043]

[1044]

S=5061 10-2693367
F AT B/0.05% TFA, ©]&%4 B: ACN; #%: 25 mL/min; 7¥1: 15 min tlell 25% BellAl 64% B7hA]. o] 23
67.8 mg(20%)°] #A| s3] EEFoROMEAL GomA A uA= AT
AN 27 IFE 1819 FA:
N2-(4-w SA]-3-(4-((A B otr] =) vl D ) -1H-3] 2HE-1-L) # d)-N4-r & 9] 2w D -2 4-T] o}l 9] 34

! “NH SNH

) . .
NPy NaBH;CNMeOH HOAG N )
J"\‘" i = /"-%
/N NN — 5\‘ ey B

DA 10 N2-(4-m5A]1-3-(4- (v opr) ) vl &) - 1H-9] 2hE-1-<) 3 ) -Nd-m| D ) 2] ] |1 -2, 4-rf o} wl o] HAg:

25-mL F-ube Feba dlol], 1-(2-HIEA-5-[[4-(F "ot ) F v d-2-d Jov| = | A ) -1H-9] g} & -4-71 2
W) 3}o] = (80 mg, 0.25 mmol, 1.00 equiv), ™¥2(2 mL), ™ol (34 mg, 1.09 mmol, 2.00 equiv)S YiL
15 min ¢+ wursloith. 28l a YhA] NaBHCN(93 mg, 1.48 mmol, 6.00 equiv), OFAIEAH0.002 mL)E ¥th.
A73% 805 2 h e/l 25TelA ambsigict. wAA AibE s vl A& o8-8t Z-HPLCE HAISHS
TH(2#-AnalyselPLC-SHIMADZU(HPLC-10)): A&, A=AAE CSH 23] C18 0BD A#H, 5 um, 19%150 mm; ©]&7,
CHsCN: E(0.05% HC1)=1/9; 7AZ7], UV 254/220 nm. ©|ZH-E 36.6 mg(37%) 2] FA| 3}5tEo] sfo|=2F 2o

© Jdozx FN uAE YA},
AN 28: 3TE 2009 FA:
N2-(4-71 5 A -3-(3-H E-1H-T 2 [2,3-c] ¥ E D-2-%) ¥ D )-N4,6-T) vl @ ¥ 2] v] A -2, 4-T] o} 71 &) A :

N
S 7 N i
! Sn(Bu} (Bl I\.__,\,) | H ‘j@\
17 o, - Aot em—— B NOj
809 "NO, PU{OAc), KDAC

LiCH,DMF N@FJ\

O

| | SNk
Oy, S,
i H il
£n, AcCH N \/I\g/‘LN TRAIPA H\T,i AP
if 2 j Ho
hff: S Y
GA 10 1-HEAA4-UERZ-2-(ZRI-1-21-1-2) Al e gAd:
B4 Bojrjel AAg B4E AAHL AW 100-nL T2-ute ST Yo, 2-8 0 E-1-HEA-4-UER
HA(2.8 g, 10.03 mmol, 1.00 equiv), EfFE(Z=2Z3X-1-<91-1-Y)~eH(5 g, 15.19 mmol, 1.51 equiv),

Pd(PPh;)2C15(200 mg, 0.28 mmol, 0.03 equiv), TI5AH(30 mL)S €T}, *§*<4,L |ANE B0TCAA 3l &<t

wwkshgltk, A oA UdT. BEE s " oMHCIER FEda frlse FHT. AF=s o€
oAHI Ol E/ A ANHZ(58)5 ol&3ste] Hef7t A Ay Aol A&t o]25-F 1.06 g(55%)°] FA 3hh=

o] A AT,

94 2: 2-2-HEA-5-HEZRH Y )-3-HE-11-9E2[2,3-clI ] FA:

B3 2970 dAiaw EE AAYD §X% 20-nL vlo]ld Wo, 1-HEA-4-UER-2-(Z22-1-¢]-1-Y)
wA(500 mg, 2.62 mmol, 1.00 equiv), 4-L Q=3 E|H-3-0}71(1.1 g, 5.00 mmol, 1.91 equiv), Pd(0Ac),(110

mg, 0.49 mmol, 0.19 equiv), KOAc(750 mg, 7.64 mmol, 2.92 equiv), LiCl1(0.11 g), N,N-gjH€ ZEo}u=(10
n)E ¥t AdE §AE 100CAA &% st wRkekgith. v ALES g £71E& o]&ste] =
A -HPLCE A A8} th(2#-AnalyseHPLC-SHIMADZU(HPLC-10)): A& olx, AZ7], dAHF A (Xbridge) Cl8
OBD 19%150 mm. ©]Z3-E 167 mg(23%)] FA] 3}gtEo] A=},

DA 31 4-vEA-3-(3-H " -1H-9 =22 [2,3-c] ¥ g e-2-d)opd = o] -
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20-mL HlolY Well, 2-(2-WEA-5-UERHY)-3-HY-1H-9Z&[2,3-c]¥ 2% (150 mg, 0.53 mmol, 1.00
equiv), Zn(300 mg), AcOH(8 mL)E YTt AHE &84S 2 h 5 25TCAA witslgler. 1AE AU
o AdE EFES AT StollA sFAHT. o]ZHFH 115 mg(86%)9 A 3tgtEe] =g mAR AP
t}.

A 4: N2-(4-H EA-3-(3-WE-1H-F EZ[2,3-c]|F2|d-2-L) 7 d)-N4,6-t] & 9] 2] v] -2, 4-T]o} 71 2] A !

B84 E971Y AAR ESE AAEL FAE 20-mL wlold e, 4-HEA]-3-[3-WE-1H-9 EZ[2,3-c]¥] 2
d-2-AJo}d 7 (100 mg, 0.39 mmol, 1.00 equiv), 2-FZZ-N,6-tvEygnd-4-0}71(50 g, 317.26 mmol,
803.61 equiv), EBZF O 2O EAN150 g, 1.33 mol, 3361.19 equiv), IPA(S mL)E EAtt. AAH &4
1 h &< 80CAA wtalgltt, AAdE EFES JAF stolA sFAIHAT. o]2HH 22 mg(11%9)9] HA 33HE
o] ET|Z R 2olAd ZRodlol= dozA AYAH AL},

AN 29: 3FE 2069 FA:

N2-(4-"EA-3-(1H-9 2 2[3,2-c]H 8 H-6-2) 9 )-N4,6-0 W& v gl ] -2 4-Tt]o}7l o] A
" 11

c-E—¢ N Tos .. O‘?Iﬁ Nz e i

I g‘Q— iq O Ji,{o N\ e \{f

P/t

P,y :
R SR
~ i Pl(dpnfiCly KGO NeOH
% NH

| ’ i i b

£ 1
Tos 2 e Tos D\T/“\\ N7 . Cu N
' L~ /K e X, l MaOH i :
Fog S S5 gy, (G TN X )\f’\ New P Yy
Nt T raEA Q\ ol FOH :ﬂ:a\u b

Gl 1 -2 REZ-1-EA-H-9 52 (3,2-c] 9 g d o] 34

50-ml F-vbe FEkaa e, 6-F2E2-10-9E2([3,2-c]9 (500 mg, 3.28 mmol, 1.00 equiv), HEz}s}
OlE=2F (20 ml), AF dFol=go]=(473 mg, 19.71 mmol, 6.00 equiv), 4-WEWA-1-HAFXd FZZo|=
(937 mg, 4.91 mmol, 1.50 equiv)E ¥ict. AAE gAE 4 h F< 80°C°ﬂ"1 Rk Y. A E 8AS 200
m.e] o’ opAHle|ER FEea f7]15S FA AL E stelld FFAZT. ol=RH F7F GAl glo] ARed
900 mg(P]7gA) ] #A 3ol Y HAT.

A 20 6-(2-HWEA--UERHYD)-1-EA-1H-9 2 [3,2-c]F o] A4

E3d BV dag EEE AAENR A" 50l FL-vke SR Jldl, 6-FRE-1-[(4-wEua) A
ZIU]-1H-9Z2[3,2-c]9 8 d (500 mg, 1.63 mmol, 1.00 equiv), 2-(2-W|EA-5-UERHI)-4 4 5 5-HEg}I
H-1,3,2-T) A Z2(1094. 1 mg, 3.92 mmol, 2.40 equiv), Pd(dppf)C1,(676.5 mg, 0.92 mmol, 3.00 equiv),

ﬂl{

¥ElE ZFEHEU0]E(133.3 mg, 0.96 mmol, 0.10 equiv), (20 mL), UAH2 ml)S 2. AR &9& 3
h &< 80ColA wuksldtt. AAE EFES AF dlollA 5F3AATY. FFES o olAH|E/AHF olH=
(2:3)5 o] g3l Azt A Ay Aol Hgatdrt. o]ZHE 600 mg(v] A FA S0 YA,

GA 3 4-WEA-3-(1-EA-1H-9 22 [3,2-c]F g d-6-L)old A 9] 3A:

50-mL Hlold Wel, 6-(2-HEA-5-UEZHY)-1-[(4-wEulx) A T ]-1H-3 =23, 2-c]9 2 9 (400 mg, 0.94
mmol, 1.00 equiv), Z&F B2(200 mg), HWEE(20 nL), T2 2. AAE LAHS 2 h B AL
wHtalth, nAE g udet. AAE EFES A dlolA SFAAT. o] 2HE 250 mg(WAFA) EA
3ol A A

Al 40 N2-(4-v EA]-3-(1-EA-11-F EZ (3, 2-c] I 2| d-6-¢) 1 d )-N4,6-t] v & 1] 2] v| -2 4-T]o}rl o] &4 :
50-mL T -vbe Sk Woll, 4-vSA-3-[1-[ (4-wdula) A £ |-1H-3 & 2 (3, 2-c] ¥ g -6-L o} d (200
mg, 0.51 mmol, 1.00 equiv), 2-FZ2-N,6-tjHE 3 gu]d-4-ob1(80 mg, 0.51 mmol, 1.00 equiv), EFZF

O ZOIMEAN147 mg, 1.30 mmol, 2.00 equiv), IPA(10 mL)E ¥tt. BAH £MS 5 h F<¢F 80TColA aLwk
it A E EFES T st FFAIZT. o) ZFE 250 mg(96%) 2] A 3=l AYPH AU
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[1065]
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oA 51 N2-(4-ml5A]-3-(IH-9 Z 2 (3, 2-c] ¥ 219 -6-9 ) 9D )-N4, 6-t] vl & 9] 2] v -2, 4-T] o} nl o] §HAd:

50-mL &t et el
2-N-(4-v| H A =3-[1-[(4-w A A 2 d |-1H-9] F 23, 2-c ]9 2] D -6-A | 3l D )-4-N, 6-t| W & 9] 2] m] -2 4-1]

o}b1(200 mg, 0.39 mmol, 1.00 equiv), & 3JFo]=FHAFo]=(156 mg, 3.90 mmol, 10.00 equiv), °I&r=(20 m
L& ¥k, A" &95 3 h B¢k 80TCoA wuksigltt. AdE ZFES AT stllx sFAHT. /=
= o€ oMl E/ A dHZ(1:DE ol&ste] ezt A Ad Aol A&t nAAl *JVJ%% oo =
AS o]g3sle] TA-HPLCE A A8} th(2#-AnalyseHPLC-SHIMADZU(HPLC-10)): A7, AxB 31X A= (XBridge
Shield) RP18 OBD Z=#, 30%150 mm, 5 um; ©]&7%F, &(10 mmol/L NHHCO;) Z ACN(7 min el 30.0% ACNelA

43.0%7FA1); AZ7], UV 254220 nm. ©]ZX-E] 24 mg(17%)] EA 33tEo] AN uA4 2 YA
AA e 30: 3FE 2129 TA:

(S)-N2- (4P % A -3-(4-() B2 9-2-9)-1H-1,2,3-E 2] o} E-1-2) 3 9)-Na, 6- Tl Do el €2, 4-TolRle]
/\é :

/O Ny (i:' I
: L L e
L«}w—* N NG FL;\N/L F N0, i S rg‘}_{"”NK/’L‘Nm
\'N N:?\'}

Nﬁoc CuS o, [\.!,?1 N
< Hoo
“NH ! T | N
2 O\/x = - H
& o.
Ng‘:\ l:\! M i s e \K;/’L\‘j N{‘)
et ey e ey AL AL
B = L 25 ) N

A 10 tert-FE  (S)-2-(1-(2-W|EA]-5-((4-W| & -6- (| & o} =) 3] 2] | P -2- ) o}m] 1= ) ¥ D )-1H-1,2, 3-E ¢
o]__Jﬁ_4 o])v,,]ig]r/] 1- 7}2&/\1 ] ]E,] UI—/K—]

20-mL kel el tert-F€ (S)-2-(1-(5-opv]=-2-wHA A H)-1H-1,2,3-E g o}E-4-) 9 | d-1-7}2 5
Aol E(tert-Fg (S)-2-dEldy Eed-1-7l25 4 olER Fd3le] 3gE 1374 oy AxE, 1 g,
2.78 mmol, 1.00 equiv), 2-F2=2-N,6-tju &g nd-4-0}2(525 mg, 3.33 mmol, 1.20 equiv), EZZFoE
Ol EAF(958 mg, 8.47 mmol, 3.05 equiv), IPA(9 mL)E “EA¢. AAHE &4 1 h &< 80TAA
wRkeklth. o35 Fato] AE FHEATE. o] ZH-H 800 mg(60%)°] FA StEC] YA

S 20 (S)-N2-(4-m EA]-3-(4- (Y] =] T -2-%)-11-1,2,3-Eg|o}Z=-1-2) sl d )-N4, 6-t] | & 1] 2] v] &1 -2 4-t]o}
vle] 34

20-mL Hlolet e, tert-F8 (25)-2-[1-(2-wEA]-5-[ [4-H & -6-(H D o}n] =) 3 2] u] d-2-< Jolu| = ]3| )-
1H-1,2,3-Egjo}E-4-9 ]9 Z8d-1-7} 282 7 o] E(200 mg, 0.42 mmol, 1.00 equiv), EFZF L ZoAEA(S
L), UEFE2HEH(3 nl)S ¥o. A" A5 1 h FeF 25ToA muksioict. AAE EFES 1F sl
A FEHEAZ. o] ZE-E 57.8 mg(37%) 9] ®A| 3FE] A AT

3132 2389 ¥4

5'-HEAI-N-HE-6'-(3-HE-1H-HEZ[2,3-c]HZd-2-Q) AF Z [Alo] F2FE-1,3'-A=]-2"-°}71 9] FA4:

'\> NH; O\. /> 7
N H NH
b / ND_‘ N 9 il
1 RS O R T s |
| ghH
Er’)\\; N

P (dha); Ado(n-BuP N"r g.--\
KsPO,, =4k Nezzzef

A 10 5 -HEAIN-HE-6' (X2 Z-1-Q0-1-U) AT Z[Ale] F2FE-1,3'-QE]-2"'-o}7l 9] FA:
2384 B9l dirr BE4E AAYR A9 20-mL vlolY W, 6-RE-5-o|EA-N-He Ay 2 [Alo] FRE
EF-1,3-21%1-2-0}7(300 mg, 1.02 mmol, 1.00 equiv), Pd(PPhs)sCl5(142 mg, 0.20 mmol, 0.20 equiv), T4k

(8 mbL), EfjRE(ZR3x-1-91-1-9)~ErH(500 mg, 1.52 mmol, 1.49 equiv)S E3ith. *Ji”?l Sos &
Bt 80ColA wHtslsitr. AdE fHE dE ofMH I ER FE3l F7]5S THT). S dE ofAE
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[1080]

[1081]
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O|E/AAH(30%) S ©]&3te] AlFt A AY Aol A&, o|2FE 193 mg(75%) 2] ¥Al gFsHEo] AAFH AU
o}

A 20 5 -HEA-N-HE-6"-(3-HE-1H-Y Z2[2,3-c]¥ g d-2-Y) A3 Z [Alo] F 2 FE-1 3" -¢1E]-2"-o}F ¢
4

B34 BV AAR EFE AAET FXE 20-nL vfe]d Well, 5-oEA-N-HE-6-ZZZ-1-91-1-Y) A~
=2 F25E-1,3-21%5]-2-1}21(50 mg, 0.20 mmol, 1.00 equiv), Pd,(dba);(40 mg, 0.04 mmol, 0.22
equiv), Ady(n-Bu)P(38 mg), Ks;P0,(80 mg, 0.38 mmol, 1.92 equiv), T=AH(5 mL), 4-22 =318 d-3-0}%1(90

mg, 0.41 mmol, 2.08 equiv)& ¥Avh. A &A& spEW & 120CoAM wntsilnt. Add &S ol
otAHlClER FESAL f7]5E FAT. olZHH 29.7 mg(33%) 9] BA 3}etEc] ETEFLEOMEA GO
A A A2 A E AT

332 2629 A
N2-(4-ZF22-3-(4-((HEolm =)W d)-1H- & =-1-L ) #H 9 )-N4,6-t] vl & ¥ g u| -2 4-T]o}H &) JHAF:

o
=
ez ]
=

cl cl
<l NaNO,, N o] D\ Fe 2 j@\
%N NO, — 7N NH;
H,N ¢

2 O, SnCl, /\o =N ﬁO =N
HN HN A
N Cl N7
M7 o) :©\ | LAH Mno2 N~
e S NN A ) *\.‘
/‘0 =N HO H

~

NH
Cl
_NH; Nﬁ\
e T ND\H)\\N
—NH =N
9A 10 1. (2-F22-5-UEZFd)slo| =l 34!
250-nL S-vuber Zekaa o, 2-F22-5-UE=Rod (3 g, 17.38 mmol, 1.00 equiv), D352(60 ml),
NaNO»(1.5 g, 21.74 mmol, 1.25 equiv), SnCl,(10 g, 52.74 mmol, 3.03 equiv)E Yrt. AAHE LIS J&/
2w &xo4 1.5 h B¢ 0CA wRkslt. A5 F3le] nAE AT, o|Z2FE 8 g(vAA)Y &
A 3EHEo] =g a2 AAPE A
@A 20 " 1-(2-FEEZ-5-YEZHE)- -9 E4-7I 25 Ao E9] A
100-mL TZ-vte Z2g23 Yo, (2-F22-5-UE2¥d)slo] =8} (1 g, 5.33 mmol, 1.00 equiv), °l&k
(40 mL), "WE 2-¥29-3-2 A7 2340 o]E(760 mg, 5.34 mmol, 1.00 equiv)E AT+, HE g ZI&
2 h EoF 80T vwlola =yl AR AT, TAS A uUgrt. AAYE EIRS AF FdA] B2
Ak, o] ZEE Z7F AA glo] AFEE 600 mg(v| A A FA 3EEo] WP},
B2 dlolgl: 1H NMR (300 MHz, ®Igke-d4) & 8.69 (d, J=0.6 Hz, 1H), 8.52 (d, J=2.6 Hz, 1H), 8.39 (q,
J=2.7 Hz, 1H), 8.20 (d, J=0.6 Hz, 1H), 7.95 (d, J=8.7 Hz, 1H), 4.37 (q, J=7.2 Hz, 2H).
A 30 g 1-(5-otn| -2-F E 2 Hd)-1H-3| g ZF-4-7 22 A o] E9] A
100-mL Gt-mte ZEkaa e, dE 1-(2-F22-5-HER ¥ d)-1H-9 2}E-4-7t 2 54 0] E(900 mg, 3.04
mmol, 1.00 equiv), Fe(900 mg, 5.00 equiv), NH.C1(900 mg, 15.13 mmol, 5.00 equiv), ©ol¥r2/H20(15 mL)ZE
gk, AAE g98 9 &xo4 2 h B¢t 80ToA mwrEith. nAE AP uATt. IFES
H,0(0.05% NHHCO3) :ACN(1:1)& o] -83fe] A7l A Ay Aol 28313tk o|ZHE 600 mg(67%) 2 A &

o] A=A,

W 4 o 1-(2- 2R 25 ((4-m L -6- (e obr] 1) 3] 2 v ¥-2-9)) o} ) 1 )- -3 e} -4 Fh 2 B A w0 £
o ¥4

100-mL T-vle S22 Yo, dE 1-(5-oln =-2-F 2 29 )-11- 2E-4-7I 254 H 0] E(532 mg, 2.00
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[1093]

[1094]

[1095]
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mmol, 1.00 equiv), EZZFQ 2o} EAH458 mg, 4.05 mmol, 2.00 equiv), I[PA(15 mL), 2-F=Z=Z-N,6-tju<d
g m d-4-0}71(316 mg, 2.01 mmol, 1.00 equiv)s ¥Wth. AAPE &AE o &ZeA 2 h 5<% 60Tl
Al e FIle aAE FRENT. AHEH EFES FAF stelA FFAIFG. o|ZFEE 500
mg(61%)2] ¥A sgEo] €L w=woz AAETE,

9 50 (1-(2-F22-5-(4-vE-6-(fdolr| =) I g n) e -2- ) o} =) 3 D ) -1H-9] 2} E-4-L ) Wl eh-&- 2] §:
224 2970 AaR B4R AAHL A9 100-nL T2-vuke ZEkaa g, dE 1-(2-F 2 E-5-[[4-7)
g-6-(HEolv] ) d ud-2-A Jolv]| = ]9 d )-1H-T] &F-4-72E A & 0] E(500 mg, 1.29 mmol, 1.00 equiv),
LAH(450 mg, 11.86 mmol, 9.00 equiv), HE#}slo]|=2F2H(30 mL)S YA, AAH |AS 2 h F<F 25T
A aekdek. aEal v HIFR 9SS A &NE 2x30 mLe] olE olAMHC|ER FE3HL
F715E FAL T stelA FFAZT. o] =F-E 300 mg(61%)] 3FA] Eo] A=A,

G 60 1-(2-F22-5-((4-mE-6-(mEolr| =) 9 g v e -2- ) o} v 1) 3 ) - 1H-9] e} E-4-7F 2 v sfo] = o] g

50-mL F-vbE EEaa W, [1-(2-F22-5-[[4-HE-6-(WEolr o) J g v d-2-< Jo}r| = | H ) -1H-3] 2

Z£-4-< ] g2 (500 mg, 1.45 mmol, 1.00 equiv), Mn0,(500 mg, 5.75 mmol, 3.97 equiv), TIZZZWE(10 m
S 9oy, AdE S oY SXA 14 h 5 40TA wRkegly. 2AE Ay, Add &3

ES AF stollA HFAIFT. o] ZFFH 300 mg(54%)] EA s}3tEo] A=

A 70 N2-(4-E 2 2-3-(4-((W ol )W E)-1H-3 &} &-1-¢) #d )-N4, 6-t i & ] 2] 1] -2, 4-T] o} 7l 9] 3}

50-mL F-wbe FEpaA el 1-(2-2 2 2-5-[[4-HE-6-(M " olr o) ] 2] -2-d Jopw] &= ] o )~ 1H-] &} &

-4-7} 29493} 0] = (300 mg, 0.88 mmol, 1.00 equiv), NaBH;CN(150 mg, 2.59 mmol, 3.00 equiv), ®WE-=(10

mL), AcOH(0.01 mL), wl&to}¥1(300 mg, 4.46 mmol, 5.00 equiv)< L—*‘Riﬂr A §NS 12 h FeF 25CeA
et AE EFES T stlA AT, MAA AdES OEe £2dE o] &ste] ZI-HPLCE
A A3+ - (2#-AnalyseHPLC-SHIMADZU(HPLC-10)): A%, A2 E (SH i%ﬂ C18 OBD A% ,, 5 um, 19%150 mm;
o] Ak, E(0.05% TFA) 2 ACN(12 min Well 5.0% ACNelA 15.0%7+A1); #HZ7], UV 254220 nm. ©] Z%-E 88.8
mg(22%) 9] FA| sFEo] ETETFLEANEA GogA A4 Az YA

SFE 2869 FA:
N4, 6-T] i & -N2-(4-" 2 -3- (4- ((H D o}u] =) wl ) -1H-3] &} &-1-9) H d ) F v P -2, 4-Tlo}Hl o] FHA:
TNH SNH

'\JH ~,
NN
j foc ‘m . j@\ J{ij TEADCM W //J\‘
'(/ .q _uw SPOLOMSO / '," N ST /N \/L\;\g/KN/J\

X N

- v"h Bas

G 10 tert-F2 wWE((1-(2-WE-5-(4-vE-6-(dEolr| ) I g nd-2-d ) o} v =) | ) - 1H-3 2} E&-4- ) o]
)72l o] E9] 3!

20-mL EHl"E FE U, 2-N-(3-Lex-4-wEdHd)-4-N,6-tH ey gnd-2 4-t]o} (100 mg, 0.28 mmol,
1.00 equiv), tert—-58 N-wE-N-(1H-¥E-3-dvd) 728} o]E (62 mg, 0.29 mmol, 1.04 equiv), Cul(1ll
mg, 0.06 mmol, 0.20 equiv), KsPO,(178 mg, 0.84 mmol, 2.97 equiv), “lE[2-(HEoln] =)o & o} (10 mg,

0.11 mmol, 0.40 equiv), DMSO(8 mL)Z ¥itl. AR &A4S a5y HoF 120ColA muksiict, AAdE &
N LOZ 55T, AAdE &98 old olAElolER &5 47158 I3t AAdE EFES LOE Al

A3, TFES FF AF AU ER A HAF A FFAHY. o|ZHE 100 mg(81%)e] ®Al 3}
rEo] A=Y

FA dlo]g: LC-MS: (ES, m/z): RT=0.815 min, m/z =438 [M+1].

A 20 N4,6-t o 2 -N2-(4-m| & -3-(4- (W D o}m] =) o & ) -TH-T] 2} &-1-) H| ) F 2] 1| P -2, 4-T] o} 7l 9] 3}

25-mL T-vte ek ol tert-FE N-wE-N-[[1-(2-HE-5-[ [4-H & -6-(H Do} =) T 2] w] el -2-< Jo}
]9 d)-1H-9 2-3-d ]9 & 1728t o] E(100 mg, 0.23 mmol, 1.00 equiv), EZZFQ 2ZolA|EAH1 mlL),
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[1101]

[1102]

[1103]

[1104]

[1105]

[1106]
[1107]

[1108]

[1109]
[1110]

[1111]

[1112]

[1113]

S50l 10-2693367

22 ek5 nb) & ¥k, A" 298 1 h FoF A4 wdtsldin). e EFES AF oA &
ZAAT. v AA AAES e AL o]fste] THE-IPLCE XéXﬂ6}911:}(2#—Ana1yseHPLC—SHIMADZU(HPLC—
10)): A7, AxAd=E (CSH == C18 OBD AH,, 5 um, 19%150 mm; ©]%4F, (0.05% TFA) = ACN(12 min W
o 5.0% ACNo|A 23.0%7FA1); 7Z7], UV 254/220 nm. ©]ZHF-E] 41.7 mg(40%)2] ¥A| 33Eo] Eg|EZF 2o}
AE dozgr d& =dd odz AAFEAT.

332 3179 A

N2-(2-EF Q2 24~ B A]-3-(4-((dE ol =) d &) -1H-3 &Z-1-4) 3 d )-N4, 6-v | E F Z | D -2, 4-T] o} ¥ 9] 3

Ag;

o
F o~o F F
Hel j@ oﬁ% S . \/© HiSOuHNO; D\ MeONa-MeOH
HN T EOHEIE ) )\\CN NO,
; EtOH,50°C
H,N i Lo%ﬁ E Lo =N F
| | TNH
o )j\ o NZ
0 K;L _ FonCl :©\ Cl)\ ? /N N/L\N |
a NO, T TPaPA »‘C ) H
\‘O%N F \mo =N F

e
| NH | NH
(o} N7 o N
LAH | Mn02 NaBH OAc)3,DCE )J\ P
—_— 7 NI j\NJ\\N )\ /\{N H N
o' =N ¢ M =N

A 10 ol" 1-(2,6-HEF 20 d)-I-vekE-4-7t 2 5 v o] Eo] 94!

100-mL &-vle S22 dlofl, (2,6-Y&Fe2Hd)sto|=8k(1 g, 6.94 mmol, 1.00 equiv), ollEH-E(
mL), ¥ 2-¥XE2W-3-FAZZI-oo]E(1.2 g, 8.33 mmol, 1.20 equiv)E ¥AUT. AAHHEH L9498 oA &
ol 2 h B¢t 50CA ettt A& stollA &S AAsAT. AFES PE/EA=50/1S o]&3lo] A
A A o g, 39 BES FAn A Sl FFAIAC. o|ZAE 1.18 g(67%) 2 ®A 3g

o] A AT,
A1 dlo]¥: LC-MS: (ES, m/z): RT=1.269 min; LCMS53: m/z=253 [M+1]+

M RN R

A

A 2: dE 1-(2,6-UEF L 2-3-UERH Y)-1H-F 2 4-Ft2 5ol ES] 34!
50-mL 3-& S Z-vigk ZgpaA yd, oE 1-(2,6-HEZEF e Edd)-1H-YgE-4-Jt =280 E(1.1 g, 4.36
mmol, 1.00 equiv)E ¥, H2S04(5 mL), HNO3(2 mL)E &/E& &XE o]&3le] 0CToA H7Isksitt. AAE
SNG4 h B 25ToNA wtsln). AAHE 298 3x20 mLe] g ofAH|IO|ER FE3FaL )
T4 NapS0, 2 Axstal, JF stollA sF5AH Y. FRFES PE/EA=3/1S o]&35te] A7t A A7l Ao H&3)
=

L FAE 23S 3 AF stolA BE2AZAL. o) 2XRE 1 g(77%) ] TA| 3FEo] WA

y

224 dolE: LC-MS: (ES, m/z): RT=1.264 min; LCMS15: m/z=298[M+1]+

9 31 oE 1-(2-ZF Q. 2-6-HEA-3-UERHY)-10-T 2}E4-Ft2 B2 g ol ES A
100-mL &-vler E22 Jlel, dE 1-(2,6-HEFLE-3-UEZ Y )-1H-9#EA4-7I 25 AH o E(1 g,
3.36 mmol, 1.00 equiv)E ¥, WeS(20 nL), #HES &N F AF HEAOI=(n/z=35%, 0.5 ml, 1.0
equiv)E 0CoIA A7letct,. A" 89S 2 h 59 0oCollA wwkelsicth. 223 vA NHCl(ag) 10 mlZ

AE EFES AP, EA 20 ml#3%E FESIL, T4 NapSO, 2 Axeha, AF shA HAAT. AFES
PE/EA=10/1& o]&3ste] Azl A Ae o HEadth. 78" £38& A2 JAF oA sFAFT. o=
F-E 500 mg(48%)2] ¥Al 3gEo] whd] Uz AAE Y.

GA 40 old 1-(3-0lr| =-2-FF Q. 2-6-H HA W ) -1H-¥| g} E-4-FF 2 5 o) Eo] §FA:

50-mL F-utg Zetag Ule], o8 1-(2-ZF Q0 2-6-WEA-3-UERHAY)-1H-9) g} E-4-71 2 E2 g o] E (500
mg, 1.62 mmol, 1.00 equiv), °&2(10 mL), (3 mL), Fe(453 mg, 8.08 mmol, 5 equiv), NH,C1(857 mg,
16.02 mmol, 9.91 equiv)S ¥3tt. AAE SHS oA EFoA 2 h &< 800Cl A nwsIAT). AA S o3

!
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[1114]

[1115]

[1116]

[1117]

[1118]

[1119]

[1120]

[1121]

[1122]

[1123]

. | A& 3x20 mLo] o™ ofAEl|ER FEE AL F7]
SHEAZT. o] ZH-H 400 mg(89%) ] ®A sHetEe] A

o}
@A 50 dld 1-(2-FF L2 -6-1 5 A -3-((4-H 2 -6-(HE ot 1) 9] 2] v -2- <)) ob ] 1) #l ) - 1H-3] & -4-7H =
=N 1= :

50-mL H2-vle Z8tA3 o, oEl 1-(3-olu]| e-2-ZF 2 B -6-w| EA| ¥ ) -1H-¥] &} £ -4-7} 282 21 g o] E (400
mg, 1.43 mmol, 1.00 equiv), 2-F2=2-N,6-tu23gln|d-4-o}71(270 mg, 1.71 mmol, 1.20 equiv), IPA(20
EYIZFOZAEA( mb)S €. AAHE 898 92U SxoA 3 h B 80T nwRksTh, A4

mL),
=l éi}%% rot2 BAEES FAG. 2oy oftste], 1Al sHsklth. o] Z5-E 500 mg(87%) 2] &
Al shgh=ol A E A

Al 6: (1 (2-EFL2-6-"5A-3-((4-mE-6-( " o} &) ¥ 2 v e -2-<d ) o] 1) 3 ) - 1H-] 24 S -4 ) | &
‘g' .

50-mL -k St el g
1-(2-EF o 2-6-HFA-3-[[4-w & -6-(vHo}n| =) T 2w -2 Jo}w| = | o ) - 1H-9] 2} E-4-7} 2 52 g o] E (40
0 mg, 1.00 mmol, 1.00 equiv), EHlE&3to|=2F¢(10 mL)S Y32, LAH(114 mg, 3.00 mmol, 3.01 equiv)Z Hjf
2|-"2 o 2 (batch-wise) H7FeFlth. AA4E §4S 1 h < 25TolA aukssict. 183 YA 114 mg £
A7tz wkeS AAsAT. 28 WA 114 mg NaOH(aq, m/z=15%) 2 342 mg =, 20 ml FAZS FH7}8lit}. 30
min & r.t. oA wHkSIQlTE. wAlE o Fsiula, AAgE |AE T4 Na2S04R Axetar, [F shlA w5
A AT, o] 2H-E] 300 mg(84%) 2] EA 3stgEo] A=A,

A 7 1—(2—%—?2&—6—“1]%’\]—3—((4—‘?1]%—6—(“1]%0}“]‘5—)3431“]‘9_—2—%])O}U]‘I—)ﬁﬂ‘é)—lH—ﬁ}E]ré—él—ﬂ—ai‘jétﬂ
stoj =] 3

50-mL T-vlEr g3 e, [1-(2-EF 2 2-6-1| 5 A]-3-[[4-vE-6-(d & o}r] ) 3] 2] v] T -2~ o} 1] 1= | 7]
d)-1H-9] 2+ F-4-< ] &F2-(300 mg, 0.84 mmol, 1.00 equiv), FZZ¥E(15 mL), Mn0,(730 mg, 8.40 mmol,
10.03 equiv)E BT, AAE RIS 2 &xoA 8 h B 70T et nAS AFaiuidet. A
AE E}ES F stollA FFAIFTE. o] ZFH 200 mg(67%)] EA s}3tEo] A=

WA 81 N2-(2- B0 oo 5 A3 (4-( (] Do) ) W €~ 1H-3] b - 1-00) 5 )-Nd, 6-0] W e ] ] v w2, 4]
obele] F4:

50-mL Tk et ] el
1-(2-&EF 2. 2-6-m 5 A -3-[[4-m E-6-( Do} =) 3 ) v T -2- Jo}m] . | 3| D ) -1H- 3] 2} £ -4-7F 2 2| 5} o] = (10
0 mg, 0.28 mmol, 1.00 equiv), DCE(10 mL), ®%ro}1(200 mg, 6.44 mmol, 22.95 equiv), STAB(180 mg, 0.85
mmol, 3.03 equiv)S EAUTH. A &AE 2 h $<F 25T watelgict. A £dES AT gl 55
A AT, mAgA AAES o5 20E o]&3te] Z3I-HPLCE AT 24SHIMADZU (HPLC-01)): A", A~
B8 Z= C18 OBD ZA#, 19%150 mm 5 um; ©]&73, &(0.05% TFA) 2 ACN (10 min Wjell 5.0% ACNOlA] 23.0%
7VA); AE7), UV 220/254 nm. o] ZE-E] 66.5 mg(49%) <] A 3}gEo] WAEATT.

AR wAow de BEEs

jured)

Pyl

Jm

Z dolEE 371 & 20] L33}

¥ 2

Cod cllol g

1 LC-MS: (ES. mz): RT=0.958 min, LCMS 33: 2= 366 [M+1]. "H-NMR: {400 Mz,

MIEFE.4)) 5 8.18 (s, 1H). 7.87 (s, LH}, 7.54 ~7.51 (m, 1H), 7.12(d, /= 88 Hz, |H),
5.82 (s, IH), 4.02 (s, ZH), 3.86 (s, 3H}, 3.24 (t, /= 6.0 Hz; 2H), 294 — 2 83 (m, 5H),
2.19 (s, 3H).
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(2]

LC-MS: (ES, mzy RT = | 504min, LOMS 33. sz =380 [M+1]. 'H NMR: (400 MHz,
BIEtE -di) 5 8.22 — 8.10 (m, 2H), 7.59 = 7.50 (m, 1H), 7.28 (d,./=9.1 Hz, 1H), 6.02
(d, /=12 Hz, 1H}, 447 (s, 2H), 3.95 (s, 3H}, 3.88 - 3.52 (m, 2H), 3.20 —3.16(m, 2H),

3.10 (s, 3H), 3.05 (s, 3H), 2.32(d, /=24 Hz, 3H).

L¥F)

LC-MS: (ES, nrz): RT = 1.022 min, LCMS 33: mz = 380.2 [M-+1]. 'H NMR (300
MHz, OIEF2-di) 68 15(d, J = 3.9 Hz, 2H), 7.53 (d, /= 2.7 Hz, 1H), 7.28 (d, J = 9.0
Hz, [H), 6.02 (d,.J = 0.8 Hz, 1H), 4.62 (s, 2H), 3.95 (s, 3H). 3.82 (s, 1H), 3.77 (s, 1H),
3.17 - 2.94 (m, 8H), 2.32(d, J= 0.9 Hz, 3H),

LO-MS: (ES, m/z). RT=106min. LCMS28. m/z=394.2 [M+1], 'H NMR (400 MHz,
DIEHS -d4) 5 8.26 (d, /= 2.5 Hz, 1H), 8.12 (d,./ = 2.7 Hz, IH), 7.74— 765 (m, 1H),
26(d, J=9.0 Hz, 1H), 6.66 (d,.J=2.5 Hz, 1H), 599 (d,.J = 1.1 Hz, 1H), 4.48 (s, 2H),
3.93 (d,.J = 5.7 Hz, 3H), 365 (s, 2H), 3.30 (d, ./ = 7.4 Hz, 2H), 3.02 (s, 3H), 2,34 - 2.29
(m, 3H). 221 - 2.11 (m, 2H), 2.10 ~ 1.99 (m, 2H).

LC-MS: (ES, arzy RT =1.020 min, LCMS28, m/z =394.2 [M+1}

HNMR (400 MHz, DIEHE -d4) 6 847 (s, 1H), 8.20 (d, /=27 Hz, [H), 7.87 (s, IH),
7.61 - 7.51 (m, 1H), 7.30(d, /= 9.0 Hz, 1H), 6.02 (d, /= 1.2 Hz, 1H), 4.41 (s, 2H),
3.97 (s, 3FD), 3.64 — 3,56 (m, 2H), 330 - 3,18 (m, 2H), 3.02 (s, 3H), 233 (d. /= 1.0 Hz,
3H), 2.20 (d, /= 7.9 Hz.2H), 2.12 = 2.01 {m, 2H).

LC-MS: (ES, mz): RT = 0,963 min. LCMS27. mz = 380.1 [M+1]. 'H NMR (300 MHz,
DIERS .44) 6 8.08 (d, /= 2.8 Hz, 1H), 7.54 (s, 2H), 6.98 (d,.J= 8.9 Hz, 1H), 5 79 (d,
J=08 He, 1H), 412 (1, J=5.7 Hz, 2H), 392 (s, 3H), 3.71 (s, 2H), 2.99 - 2.93 (m, 2H),

2,01 (d, J= 8.0 Hz, 3H), 2.54 (s, 3H), 2.18 (s, 3H).

LC-MS: (ES. mz): RT = 0901 min, LOMSIS mz = 366 2 [M+1] 'H NMR (300
MHz, DIEFE /) 5806 (d,.J= 2.8 Hz, TH), 756 — 7.53 (m, 2H), 6.98 (d,J= 8.9 Hz,
1H), 5.79(d,.J = 0.8 Hz, 1H), 407 — 4.03 (m, 4H), 3.91 (s, 3H), 3 28 — 3.18 {m, 2H),
2.89 (5, 3H), 2.18 (s, 3H).

LC-MS: (BS, mz) RT =2.985 min, LCMS 07 m’z = 367 [M+1]. 'H NMR (400 MHz,
OIEFS ~4) 88.23 (d, /= 2.7 Hz, 1H), 7.64 (d. /=9.0,2.8 Hz, 1H), 7.27 - 7.19 (m,
1H), 6.06 (d, J = 1.3 Hz, 111, 4.74 (s, 2H), 4,63 (. J = 5.7 Hz. 2H), 3.94 (d, J = 5.6 Hz,

5H), 2.99 (d,J = 3.1 Hz, 3H), 2.42 (s, 3H), 2.32 (s, 3H).

3

LC-MS (ES, mrzy RT=1.696 min, LCMS 07, nrz=381 [M+1]. 'H NMR (400 MHz.
DIEFE -4) 6 8.30 (d, /=28 Hz 1H), 7.61 (d, J=9.0. 2.7 Hz, 1H), 721 (d,./=9.1
Hz. 1H). 599 (d,J= 1.1 Hz. 1H), 4.64 - 4.52 (m, 4H), 3.93 (d,/ = 7.8 Hz, 3H), 3.82 (d.

J=3.7Hz 2H), 3.11 (s, 3H), 3.02 (s, 3H), 2.31 (d,.J= 0.9 Hz, 3H),

LO-MS(ES. mrz) RT = 0.863 min, LOMS 07 m 7= 380 [M+1]. 'H NMR (360 MHz,
OIEHE -7,) 5 7.81 —7.63 (m, 3H), 7.30 (d,.7 = 8.1 Hz, 1H), 6.01 (d,.F = 1.2 Hz, 1H),
4.34 (s, 2H), 3.89 (s, 3H). 3.46 — 342 (m, 2H), 3.04 — 3.01 (m, 8H), 2.30 (s. 3H),

LC-MS: (ES, mr2). RT=1.039 min, LCMS 28, m/z=326 [M+1]. "H NMR (400 MHz,

WEHS /1) §8.39 (d, /= 2.7 Hz, 1H), 7.75 (dd, /= 9.0,2.7 Hz, 1H), 7.31 (dd,J =
16,7, 9.0 Hz, 1H), 6,04 (d,./= 1.2 Hz, 1H), 4.06 (s, 3H), 3.01 (s, 3H), 2.61 (s, 3H), 2.33
s, 3H).
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LO-MS: (ES, mzy RT = 1,175 min, LCMS33: m/z = 311 [M+1]. 'H NMR (300 MHz,
W EF2-cfy) § 8,03 (s, 21T}, 7.92 (s, 1H), 7.48 (d, /= 8.8T1z, 1H),6.99 (d, /=8 9 Hz,
1H), 5.80 (s, 1H), 3.89 (s, 3H), 2.92 (s, 3H), 2.1% (s, 3H).

LC-MS: (ES, nrz) RT=1.531 min, LCMS28, m2=352 [M+1], 'H NMR (300 MHz,

MEFZ 74) 5 8.10 (d../ = 2.8 Hz, 1H), 7.58 (dd, /= 8.9, 2.7 Hz, 1H), 7.21 (d,J = 8.8
Hz, 1H), 6.58 (s, H), 6.01 (s, 1F), 3.96 (s, 3H), 3.01 (s, 3H), 2.32 (s, 3H), 2.225 -
2,137 (m, 1H), 1181 — 1116 (m, 2H), 1.06 - 0.94 (m, 2H).

LC-MS: (ES, o) RT = 1,463 min, LOMS07- m/z =351 [M+1]. 'H NMR: (400 MHz,

OlEF=.d)). 5823798 (m, 1H), 7.83 - 7.7%{m, 1H), 7.53 (d,./= 8.9, 1H), 745 (d,
J= 0.8 He, 1HY, 710 (dy, J = 9.0 Hz, 1H), 5.80(d, ./ = 0.8 Hz, 111),3.84 (s, 3H), 2.58 (s,
3H), 217 (s, 3H), 1.83 — 1.77 (m, TH), 1.09 = 0.71 (m, 2H), 0.70 - 0,39 {m, 2H).

LC-MS: (ES, mz) RT = 1 30 min, LOMS 28 mez =311 [M+1]. "H NMR: (300 MHz,

DIEHS-¢) § 8.21 — 8,12 (m, 1H), 8.06 (d, /=27 Hz, 1H), 7.78 - 7.67 (m, 1H), 7.50
(dd. /=89, 2 7THz 1H), 7.28 (d. /= 9.0 Hz, 1H). 6.57 — 6.47 (m, 1), 6.28 — 5.98 (m,
1H), 3.95 (s, 3H), 3.00 (s, 3H), 2.44 — 2.28 (m, 3H).

LC-MS. (ES, mz) RT = 1407 min, LCMSZ28 mz =367 1 [M+1]. 'H NMR (400 MHz,

BIEHS-dy) 5 8.53 (d, /=25 Hz, 1H), 834 (d, /=26 Hz, 1H),7.54 (s, 1H), 5.85 (d,
J=08Hz, 1H), 394 (d,./=2.1 Hz, SH), 3.12 (1,./ = 5.9 Hz, 2H), 2.87 (s, 3H), 2.67 (t,
=59 Hz 2H), 2.19 (s, 3H).

LC-MS: (ES, m2): RT = 0.834 min, LCMS 07 m z =367 [M+1]. "H NMR (400 MHz,

MIEFS -43) § 7.89 — 7.76 (m, 2H), 7.31 (d, /= 15.3, 9.0 Hz, 1H), 6.06 (d, /= 1.3 Hz,
TH), 4 77 (d,J = 2.0 Hz, 2H), 434 (t, /= 5.7 Hz, 2H), 3.96 (d, /=28 Hz, 3H), 3 78 (d,
J=65,49Hz 2H), 2.99(d, J=45 Hz, 3H), 2.43 (d, /=09 Hz, 1H}, 233 (d,./=1.0
Hz, 3H).

LC-MS: (ES, mz) RT = 0.992min LUMS 33 miz =366 [M+1]. 'H NMR (300 MHz,

MIEHZ.4,) § 818 — 8.07 (m, 2H), 7.50 {d, J = 9.0 Hz, 1H), 7.29 (d,.J = 9.0 Hz, 1H),
6.04 (d, J=1.2 Hz, 1H), 4.44 (d, J = 6.9 Hz, 2H), 3.95 (s, 3H), 3.55 (1, = 6.3 Hz, 2H),
311 -2.95 (m, SH), 2.45 - 2.29 (m, 3H),

LC-MS: (ES, mz) RT=0963min, LCMS31. m/z=3404 [M+1]. 'H NMR (400 MHz,

HIEFS -di) 6 8 38 (d, /= 2.0 Hz, 1H), 8.16 (s, 1H), 7.81 (s, 1H), 7.55 (s, 1H), 7.29 (s,
1), 6.02 (s, 1H), 4.16 (s, 2H), 3.96 (d. /= 1.6 Hz, 3H), 3.01 (d. /= 2.4 Hz, 3H), 2.32
(s, 3H),

24

LC-MS: (ES, w2} RT = 1357 min; LOMSO07: itz =340 [M+1] 'H NMR (400 Mz,
WEFS i) 6 7.88 —7.70 (m, 3H), 7.51 — 7.15 (m. 1H), 6.79 — 6.53(m. 1H), 621 (s.
1H), 4.10 (s, 2F1), 5.89 (s, 3TI), 2.86(s, 311), 2.55 (s, 3.

26

LC-MS: (ES, mz) RT=2.978min, LOMS31, m/z=365 4[M=1], 'H NMR (400 MHz,

HIEFE-s) § 7.70 — 7,58 (m, 2H), 745 (d, J = 5.0 Hz, 1H), 7.29 - 7.17 (m. 1H), 6.00
(d,J= 1.1 Hz, 1H). 3.85 (d, /= 5.1 Hz. 3H), 2.96 (d, /= 3.6 Hz, 3H), 2.64 - 2.57 (m,
2H), 2.51 - 2.44 (m, 2H), 2.31 (d.J= 1.0 Hz, 3H). 1.88 - 1.75 (m, 4H).

LC-MS: (ES. m2) RT = 0 99min, LCMS28: iz = 384.10 [M+ 1] 1H NMR (400
MHz, DIEFS-d))58.18 (s, 1H), 8.12(d,.J=2.7 Hz, 1H), 7.51 (dd, /= 8.9, 2.8 Hz,
1H), 7.27(d, J = 9.0 Hz, 1H), 439 (s, 2H), 3.95 (s, 3H), 3.624t, J= 6.3 Hz, 2H), 3.18 -
3.02 (m, 5H), 2.36 (d.J=2.9 Hz, 3H).
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28

LO-MS (ES.mz) RT=099min, LUMSI5. mjz =384 10 [M+1] 1H NMR (400
MHz, WEF2-h)Yd 7.77—7.71 (m, 2H), 7.68 (s, 1H), 7.35-7 2 (m, 1H), 4.36 (s, 2H),
3.89 (s, 3H), 355 (. /= 6.2 Hz, 2H). 3.05 (s, 3H), 2.94 (t,./ = 6.2 Hz, 2H), 237 (d, J =
2.9 Hz, 3H)

30

LC-MS: (ES, mz) RT-0.929 min,LCMS28, m 2380 [M+1]. 'H NMR (400 MHz

HIEFS /1) § 8.00 (dd, J=90, 2.7 Hz, 1H), 7.53 (d, /=27 Hz, IH), 7.27(dd, /=
203,9.1 Hz, TH), 6.01 (d, 7= 1.2 Hz, 1H), 4.90 - 4.73 (m, 2H), 4.35 ~4.23 (m, 1H),
420 -4.05 (m, 1), 3.89(d, /= 5.1 Hz, 4H), 3.75 ~3.63 (m, 1H). 2.98(d../=2 8 Hz,
3H). 2.35 = 2.27 (m, 6H)

31

LC-MS: (ES, mz} RT=1.221 min, LCMS 07, mz=381 [M+1]. "H NMR (400 MHz,

DIEFE-ofs) 6 8.02 (d. J=T7.8 Hz, 1H), 7.93 (s, 1H), 781 (. /=82 Hz, OH), 742 (d.
J=83 Hz, 1H), 6.07 (s, 1H), 5.05 -~ 499 (m, 3H), 4.64(d, /=120 Hz, 2H), 4.01 (d, J
=84 Hz 6H), 3.28 (d../=5.0Hz 4H), 3.00 (5. 3H), 2 35 (5, 3H).

32

LC-MS: (ES, mz): RT = [.81 min, LOMS 33 mz = 366.2 [M+1]. 'H NMR (300 MHz,
MEHE -1} 6 7.87 — 7.68 (m, 3H), 7.35— 7.25 (m, 1H), 6.05 - 5.98 {m, 1H), 3.89 (s,
3H), 3.61 —3.50 (m, 2H), 2.98 (s, 3H), 2 73 (L. /= 6.3 Hz. 2H), 2.32(d, ./ = 1.2 Ha 3H),

2.19(d.J=63 Hz, ZH).

33

LC-MS: (ES, mz) RT=1375nmin, LOMS15, m/z=360.2 [M+1] H NMR (400 MHz,
DMSO-d6) 6 12,38 (s, 1H), 11.16 (s, [H), 10.22 (s 1H), 8.92 (s, [H}, 7.63 — 7.52 (m,
2H), 743 — 7.29 (m, 2H), 7.25— 7.07 (m, 2H), 7.04 — 6.95 (s, 1H), 6.20 (s, TH), 6.01 (d,
J=12Hz 1H), 3.72 (s.3H), 2.85 (d, /= 4.6 Hz, 3H). 2.25 (s, 3H).

35

LC-MS: (ES, mz) RT=0.966min, LOMS15, m/z=362.2 [M+1] 'H NMR (400 MHz,
MIEFS-d4) 6 9.58 (s, 1H), 8.93 - 888 (m, 1H), 856 (s, 1H), 8.11 ~8.05 {m, 1H),
788~ 775 (m, 2H), 7.42 (d, /= 9.1 Hz, LH), 6.06 —6.00 {(m, 1H), 3.89 (s, 3H), 3.00 (s,

3H), 2.33 (d, /= 0.9 Hz, 3H).

36

TLC-MS: (ES, mz) RT=1.045 min, LCMS28, m/z=362 [M+1]. 'H NMR (300 Mtz

MIELS -4 5 8.75 (d, J= 1.2 Hz, 1H), 8.38 (d, /=08 Hz, 1H), 8.28(d, /=57 Hz,
TH), 8.16 (s, [H), 7.87 (dd. /= 5.7, 1.3 Hz, [H), 7.68 (dd, /= 9.0, 2.7 Hz, 1}1), 7.23 (d,
J=91 Hz, 1H), 5.80 (s, 1H), 3:80 (s, 3H), 2.82 (s, 3H), 2.16 (s, 3H).

37

LC-MS: (ES, m ) RT=1.274min LCMS 15, mz =361 [M11]. 'H NMR (400 Mz,
MIEFE-d4) 5 7.85 (s, 1H), 7.67 (d, J= 2.7 Hz, 1H), 7.62 — 7.39 (m, 3H), 7.26 - 7.13
(m, 2H), 5,98 (d, /= 1.3 Uz, 111), 3,82 (s, 3H1), 2.94 (s, 311), 2.30 (s, 3H),

3R

LO-MS: (ES, m/z): RT = 1.077 min, LCMS 07 m/z =363 [M~1] 1H NMR (400 MHz,
WIEFS -d4) §9.37 — 9.16 {m, 1H), 8,97 —8.77 (im, 1H), 846 (4, 1 = 4.9, 2.7 Hz, 1H),
8.35-8.21 {m, {H), 7.72 — 7.49 (m, 1H), 7.33 = 7.21 (m, 1H), 6.07 — 5.91 {m, 1H), 3.97

(d,)=12.7,56,2.8 Hz, 3H), 298 (d, I == 17.2, 8.0, 4.1 Hz, 3H), 2.35 - 2.24 (m, 3H).

39

LC-MS: (ES, m/z): RT=1.358 min,LCMS45, m/z=376 [M~+1]. 1H NMR (300 MHz,

W EFE-d4) § 9.35 (s, 1H), 8.27 (s, 2H), 8.02 (dd, J = 9.0, 2.7 Hz, 1H), 7.70(d, J = 2.7
Hz, 1H), 737 (&, J = 0.1 Hz, 1H}, 6.25 - 5.94 (m, 1H), 3.87 (d, } = 2.1 Hz, 3H), 2.96 (s,
3H), 2.60 (s, 3H), 2.46 — 2.23 (m, 3H).

40

LO-MS: (ES, m/z) RT = 1.028 min, LCMS 28: m/z = 361 [M=+1]. 1H NMR (400 MHe,

OIEFS -d4) & 9.75 (s, 1H). 9.60 (s, 1H), 867 (d, =27 Hz, [H), 841 — 8 21(m. [H),
8.12(d, J=70Hz 1H), 7.72 (dd, =91, 2.7 Hz, 1H), 746 (d, J =9.1 Hz, 1H), 5.97 -
6.31 (m, 1H}), 407 (s, 3H), 3.09 (5, 3H), 2.35 (d,J = 1.0 He, 3H).

41

LC-MS: (ES, m/z). RT=1.041 min,LCMS28, m/z=362 [M~+1]. 1H NMR (300 MHz,
WEFS-d4) 6 9.18 {t, T= 1.1 Hz, 1H), 8.82 (d, T= 1.0 Hz, 1H), 8.55 (s, 1H), 8.09(d, J
=6.1 Hz, 1H), 7.77(dd, J = 6.1, 1.4 Hz, 1H), 7.66 (dd, 1 =9.0,2 7 Hz, 1H), 7.23(d, I =
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91 Hz, 1H),5.824d J=08Hz 1H) 391 (s, 3H), 2.91 (s, 3H), 2 18 (3. 3H)

42

LC-MS: (ES, n/z): RT = 0.847 min; LCMS48: m/z = 361 [M+1]. 1H NMR (400 MHz,
DMSO-d6) 3 11.58 (s, LH), 8.85 (s, 1H), 8.15 (s, 1H), 7.93 (d, J = 8.1 Hz, 1H), 7.87 -
7.76 (m, 1H), 7.56 — 7.38 {tn, 2H), 7.01 (d, T = 8.9 Hz, 1H). 6.88 (5, 1H), 6.55 - 6.41
(o, 1H), 5.74 (s, 1H), 3.75 (s, 3H). 2.81 {d, J = 4.5 Hz, 3H). 2.11 (s, 3H).

LC-MS: (ES. miz): RT = 1.243 min. LCMSS3" m/z= 367 [M+1]. 1H NMR (300 MHz,

MIEHZ -d4) § 8 14 (s, 1), 7.82 (s, 1H), 7.52— 7.50 (m, 1H1), 7,13 (d, ¥ = 9.0 Hz, 11D),
5.85 (d, J=0.8 Hz. 1H), 4.76 (d, J= 1.0 Fz, 2H), 4.00 (1. J = 5.7 Hz, 2H), 3.86 (s, 3H),
2.95 —2.92 (i, 3HD, 2,88 — 2 80 (m, 2H), 2.20 {5, 3H)

45

LC-MS: (ES. m/z) RT=0.911 min, LCMS15- m/z = 280 [M+1] 1H NMR (300 MHz,

OIEF2-d4) 6 8 49 (s, 1H), 7.77 (s, 1H), 752 (d, J = 8 8 Hz, 1H), 7.20 - 7.10 (m, 2H),
6.90-6.85 (m. 1H), 5.82 (4, 1= 1.2 Hz, |H), 4.05 (s, 3H), 3.87 (s, 3H), 2.91 (s, 3H), 2.20
(s, 3D, 2.04 (5. 3H).

47

LC-MS: (ES, m/zy: RT =0.997 min; LCMS33: m/z = 362 [M+1]. 1H NMR (300 MHz,
HIERE d4) 5891 (d, 1 = 1.0 Hz, 1H). 870 (d.J = 2.8 He, iH), $32(d, J = 5.7 Hz,
1H), 7.81 (d, I =89 Hz. 1H), 768 (d, ] =5 6 Hz, 1H), 7.21(d. ] =9.0 Hz, 1H). 584 (d,

1=08 Hz, 1), 4.09 (s, 3H), 2.94 {3, 31D, 2.21 (s, 3H).

48

LC-MS: (ES, nvzy: RT=1.092 min; m/z = 361 [M=1]. |H NMR (300 MHz, DE=-
d4) 5885871 (m, 1H), 8,18 — 8,09 (m, 1H), 7.78 — 7.42 (m, 3H), 6,91 (d, I = 6.5 Hz,
2H), 5.66 (s, 1H), 3.86 (d. J = 2.3 Hz, 3H), 2.85 - 2.69 (m, 3H), 2.12 - 1.97 (m, 3H).

LC-MS: (ES, m/z3RT = 0.652 min; LCMS45: m/z =367 [M+1]. 1H NMR (300 MHz,

MEHE -d4) 8 873 (d, ] =25 Hz, 1H), 839 -827 (m, 2H), 6 02(d, J = 1 1 Hz, 1H),
4.38 (d, J = 1.1 Hz, 2H), 4.08 (s, 3H), 361 (t, ] = 6.4 Hz, 2H), 3.11 (1, J= 6.3 Hz, 2H),
3.03 (8, 3H). 2.32 (s, 3H).

LC-MS: (ES, m/z): RT =0.397 min, LCMS53: m/z = 382 [M+1]. 1H NMR (400 MHz,

MIEH2-d4) & 7.87 - 7.63 (m, 2H), 7.27 (d. J=8.4 Hz, 1H), 6.01 (d,J=1.2 Hz, 1H),
4.19(d, J=32Hz, 2H), 387 (5, 3H), 383 =342 (m, ZH), 3.11 (5, 5H), 298 (d, J = 2.7
Hz, 3H). 2.44—229 (m, 3H)

LC-MS: (ES. mz): RT = 0 966min. LCMS 33 m/z =366 [M+1], 'H NMR (300 MHz,
MIEHE -dly) 58 48 (s, 1H), 24 (d, J=2.7 Hz, 1H), 7.52 (d, J=2.7 Hz, 1H), 7.31 (d,

J+ 0.0 Hz, 1H), 6.05 (d, J = 0.9 Hz, 1H), 3.98 (s, 3H), 3.63 — 3.53 {m, 2H), 3.10 (s,

3H), 3.00 — 2.85 (m, 2H), 2.42 (s, 3H), 2.30 - 2.24 (m, 2H).

LC-MS: (ES, m/zy: RT = 0.935 min, LCMS53: m/z = 381.3 [M+1]. [H NMR (300
MHz  DIEHZ-d4) 5867 (s, 1H), 835 (d, § =26 Hz, 1H), 8.08 (s, 1H), 5.85 (d, J =
0.8 Hz, 1H),4.02 (s, 3H), 3.74 (s. 2H), 3,06 — 2.88 (m, TH), 2.61 (s, 3H), 2.20 (s, 3H).

60

LC-MS! (ES, m/z): RT =1. 116 min, LCMS 28: m/z = 364 [M+1]. 1H NMR {400 MHz,
MEFZ2-d4) 6 933 (d. T =14 Hz, 1H). 8.96 - 8.88 (m, 2H), 8.47(d. I =28 Hz, 1H),
830 (d J=4.6Hz 1H), 606 (s, 1H), 414 (s, 3H]}, 3.03 (s, 3H), 2 34 (s, 3H).

61

LC-MS: (ES, m/z): RT=0.992 min, LCMS28, m/z=369 [M+1]. 1H-NMR: § 9.08 (s,
1HY 824 (d,J=27Hz 1H), 768 (dd, J=90,2.7Hz 1H), 734 (d. I =91 Hz 1H}
6.01 (g, =08 Hz, 1H), 4.54 (s, 2H), 400 (5, 3H), 3.02 (d. I =34 Hz 9H). 232 (d, =
1.0 Hz, 3H).

62

[O-MS (S mizy RT=097min, LOMSZ8 m/z= 370 17 {M+1]. 1H NMR (400
MHz,  DIERZ-day5925-0.2 (m, 1H), 8. 81 —8 57 (m, 1H), 8.54 — 8 35 (m, 1H), 634
— 6.00 (m, LH), 4.60-4.55 (m, 2H), 4.16-4.13 (m. 3H), 3.05-2.96 (m, 9H), 2.57 - 2.26
(m, 3H).
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65

LC-MS: (ES, m/zy, RT = 1 412 min, LCMSO7: m/z = 381 [M+1], 1H NMR (400 MHz,

MIEHES -4d) § 8.57 (s, 1H), 8,37 (s, 1HT), 7.82 (s, 1FI). 612 (s, 1H), 473 —4.25 (m,
2H}, 4.12 (s, 3H), 3.93 —3.42 (m, 2H). 3.24 (t, I = 6.4 Hz, 2H), 3.18 — 2.95(m, 6H), 2.67
~2.36 {m, 3H).

66

LC-MS: (ES, m/z). RT = 0974 min, LOMS33.m/z = 3693 [M-+1] 1H NMR {400
MHz, MEE-d4) 5871 (s, 1H), 837 (s, IH), 7.68 (d, J=8.9 Mz, 1H}), 738 (d, I =
9.1 Hz, 1H), 6.03 (s, 1H), 4.58 (5, 2H), 3.99 (5, 3H), 308 - 2.99 (m, OH), 2.34 (s, 3H),

67

LC-MS: (ES, m/zy: RT=1.008 min,LCMS28. m/z=381 [M+1]. |H NMR (400 Mz,
WIEHZ .d4) § 9.04 (s, 1H), 8.18 (d, ] = 2.5 Hz, 1H), 7.75 (dd, 1 = §.9, 2.3 Hz, 1H),
734(d, } =90 Hz, TH), 6.02 (s, 1H), 4.62 (s, 2H), 4.36 (1, } = 8.2 Hz, 4H), 4.00 (s, 3H),

3.04 (s, 3H), 2.58 (s, 2H), 2.33 (s, 3H).

68

LC-MS. (ES, m/zy. RT=1.766 min, LCMS28, m/z=300 [M-+1] 1H NMR (400 Mz,
W EFE -d4) § 9.05 (s, 1H), 8,18 (d, T = 2.6 Hz, 1H), 7.74 (dd, T = 9.0, 2.6 Hz, 1H),
734(d, F=90Hz, 1H), 6.03(d. T~ 1.1 Hz, IH), 563  5.30 (m, 1), 481 466 {m.

411), 4.59 ~ 4.46 {m, 2H), 4.00 (s, 3H), 3.04 (5. 3H), 2.33 (s, 3H).

60

LC-MS: (ES, m/z) RT=0033 min: LUMS07: miz =422 [M+1]. 1H NMR (300 MHz,
DMSO-d6) & 8.93 (s, 1H), 8.35 (s, 1H), 7.86 (s, 1H), 763 (d, J=8.7 Hz, 1H), 707(d, }
=9.0Hz, 1H), 6,92 (s, 11, 5.75 (s, 11, 4.60 (1, ] = 6.5 Hz, 2H), 4.50 (1, F = 6.1 Flz,
2HY, 3.78 (s, 3H), 3.65 (¢, 1=6.4 Hz, 1H), 3.37 (s, 2H), 2.84 (d, T = 4.5 Hz, 3H), 2.70 (1,
1o §.7 He, 2H), 258 (4, ) = 5.8 Hz, 2H), 2.10 (s, 3H).

LC-MS (ES, in/z). RT= 0.999 min; LCMS33: m/z = 394 [M+1]. 1H NMR (300 MHz,

OEF= -d4) § 8.17 (s, 1H), 7.86 (s, 1TH), 7.61 — 748 {m, TH), 7.11 (d, ] = 9.0 Hz, 1H).
5.82 (s, 1Hy, 3.85 (5, 3H), 3.73 (5, 2H). 3.26 - 2.82 (m, 7TH), 2.82 - 2.7 (m, 2H), 2.18 (5,
3H), 1.25 (1,1 = 7.2 Hz, 3H),

LC-MS: (ES, m/z): RT = 1.663 min, LCMS15: miz = 369.2 [M+1]. |H NMR (300
MHz, DIEFZ-d4) 5 8.49 (s, 1H), 7.75 - 7.65 (m, 1H), 7.29 (d, J = 8.9 Hz, 1H), 6,05 -
5.98 (m, 1H). 4.49 (s. 2H), 4.08 (s, 3H), 3.01 (s, 9H), 2.32.(d. J = 0.9 Hz, 3H).

T4

LC-MS: (ES, m/zy, RT = 0.992 min; LCMS33: m/z = 369 [M+1]. 1H NMR (300 MHz,
HIEFE -d4) § B.86 — 8,52 (m, 2H), 8.49 - 8.19 (m, 1H), 8.05 — 7 73 (m, 1H). 6.15 -
5.79 (m, TH), 4.34 ¢s, 2H), 4.11 (s, 3H), 3,02 (d, ] = 5.1 Hz, 3H), 2.90 (s, 6H), 2.33 (d, J

= 1.0 Hz, 3H).

73

LC-MS, (ES, m/z) RT =1.161 min, LCMS 33 m/z =408.2 [M+1]. 1H NMR (300
MHz, EFE -d4)67.74 - 7,70 (m, 2H), 7.58 - 7.50 (m, 1H), 7.33 - 7.28 (m, 1 H),
601 (d, J =24 Hz, 1H), 4.56 (0, = 3.3 Hz, 2H), 396 —3.75 (m, 5H), 297 (d, =72
Hz, 3H). 2.79(t, 1 =57 Hz, 2H), 232 (t. ] = 5.8 Hz, 3H), 2.22 (s, 3H).

T6

LC-MS: (ES, m/z): RT = 1 462 min; LCMS28: m/z =382 [M+1]. 1H NMR (400 MHz,
WIEFS -d4)§ 7.73 — 7,61 (m, 3H), 7.45 —7.15 (m, 1H), 6.45 - 6,40 (m, TH), 5.81(s,
[H), 4.24 (s, 2H), 3.95 (s, 3H), 2.97 (s, 3H), 2.44 {s, 3H).1.97 —1.73 (m, 3H).

77

LC-MS. (ES, m/z): RT=1.290 min, LCMS 07, m/z=467 [M+1]. IH-NMR (400 MHz,

W EFZ -d4) § 7.87 — 7.75 {m, 2H), 722 (d, ] = 0.2, 2.5 Hz, 1H), 598 - 5,97 {m, OH),
5.96 (s, 1H), 4 868 (s, 2H), 3.98 (d, ] = 6.2, 4.5 Hz, 2H}, 3.93 - 382 {m, SH), 2.94 (s,
3H). 2.27 (s, 3H), | 54 (s, 10H).

78

LC-MS. (ES, m/z) RT=1.426 min LCMS28, m/z=366 [M+1]. 1H NMR (300 MHz,

MEFE-d4) 6 $.05 (d, ] = 2.5 Hz, 1H), 7.94 - 7.69 (m, 1H), 7.34(d, I = 0.1 Hz, 1H),
6:01 (d, §=1.0 Hz, TH), 442 (s, 2H}, 4.07 (d, J = 5.9 Hz, 3H), 3.65 {t, ] = 6.0 Hz, 2H),
3.13 (t, = 6.0 Hz, 7H), 2.97 (s, 3H),2.32 (s, 3H).
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74

LC-MS: (ES, m/zy, RT=0.923 min,LCNS28, m/z=380 [M+1]. 1H NMR (300 MHz,
O EH2-d4) 5 8.07 (d, T= 2.6 Hz, 111), 786 (dd, 1 =9.0, 2.6 Hz, 1), 7.33 (d, T = 9.1

Hz 1H). 601 (¢, F = 1.0 Hz, 1H), 450 (s, 2H), 407 (d. ] = 58 Hz 3H)L 372 (1, } = 6.0

Hiz, 2H), 3.16 (d, 1= 14.2 Hz, SH), 2.98 (d, J = 4.6 Hz, 3H), 2.32 (d, J = 1.0 Hz, 3H).

B]

LC-MS: (ES, m/zy. RT = 504 min, HPLC 07, m/z = 393.2 [M+1]. 1H NMR (400 MHz.

MIEFZ d4) 5 7.69 (d, J=2.7 Hz, 1H), 7.50 (dd,  =8.9,2 7 Hz, 1H), 7.04 (d, ] = 8.9
Hz, 1H), 647 (d,7=1,1 Hz, 1H), 3,81 (d, J = 0.8 Hz, 1H), 3.74 (s, 3H), 340 (1, J=15
Fiz, 201, 287 (s, 3H), 2,76 (t, T = 5.9 Hz, 2H), 261 (¢, J = 5.9 Hz, 2H), 2.52 (s, 31},
218 (s, 3H). 2.01 {d. J = 1.0 Hz, 3H)

R2

LC-MS: (ES, m/z). RT = 1.045 min, LCMS33: m/z = 406.2 [M+1]. 1H NMR (300
MHz,  TIEHZ.d4) 5 817 (s, 1H), 7.82 (s, 1H), 7.54 — 7.50 (m, 1H), 7.10 (d,J = 9.0
Hz, 1H), 5 80 (d, ] = 0.8 Hz 1H), 3.84 (s. 3H), 3.77 (d, J = 0.9 Hz, 2H), 3.06 (t, I = 6.0
Hz, 2H), 2.90 —2.84 {m, SH), 2.17 (s. 3H), 2.04 - 1.91 {m. 1H), 0.67 — 0.48 (m, 4H).

33

LC-MS: (ES, m/z): RT=1.021 min, LCMS28, m/z=380 [M-+1]. 1H NMR (300 MHz,

MEHS.d4) 6829 (d, ] =28 Hz, 1H), 747(dd, =89, 28 Hz 1H), 7.13(d, } =82
Haz, TH), 684 (s, TH), 597 (s, 1H), 465 (s, 2H1, 4 52(, J = 59 Hz, 2H), 392(d, 1 =36
Hz, SH), 3 15 (s, 3H), 3.02 (s, 3H), 2.30 (s, 3H).

LC-MS: (ES, m/z). RT=1.015 min,LCMS28, m/z=366 [M 1] 1H NMR (300 MHz,

MEHS.d4) 6 825 (d, ] =2.8 Hz, 1H), 7.47(dd. I =89, 2.8 Hz, [H), 7.18— 7.07 (m,
1H), 6.85 (d, T = 1.0 Hz, TH), 6:01 - 5.94 (i, 1H), 4,58 (d, ] = 0.9 Hz, 2H), 4.53 - 4.43
{m, 2H), 3.93 (s, 3H), 3.88 — 3.79 (m. 2H), 3.02 (s, 3H), 2.29 (d, J = 1.0 Hz, 3H).

806

LC-MS: (ES, m/z). RT = 2.172 min, LCMS27: m/z = 426.1 [M+1]. 1 NMR (400
MHz,  IEHS-d4) 5916 (s, TH), 8.51 (s, TH), 832 (s, TH), 5.94 (d, | = 0.8 Hz, 1H),
4.73 ~4.70 (m, 2H), 4 50 (1, J = 6.1 Hz, 2H), 4.07 {s. 3H), 3.78 - 3.70 (m, 4H), 235 (s,
TH), 221 (s, 3H).

87

LC-MS: (ES, m/z). RT =1.376 min, LCMS07. m/z = 451 [M+11. 1H NMR (300 MHz,

OIEF2-d4) § 8.17 (s, 1H), 7.84 (s, 1H),7.56 — 7.51¢m, 1H) 7.11 (d. J = 9.0 Hz, 1H),
5.82 (5, 1H), 3.85 (s, 3H), 3.68 {d, J = 6.3 Flz, 2H), 3.59 (5, 2H), 2.95 - 2.80 (in, 4H),
2.64 (s, 3H),2.51 {5, 3H), 2.44 — 2.40 {m, 2H), 2.16 (s, 3H).

28

LC-MS' (ES, m/zy: RT = 1.24 min, LCMS 33: m/z = 402 [M+1]. 1H NMR (300 Mz,

MEHE-d4) 5 8.20 - 8.13 (m, 2H), 7.39 - 7.38 (m, 1H), 7.27 (d, ] = 9.0 Hz, 1H), 6.03
(d, )= 1.1 Hz, 1H), 4.62 (s, 1), 434 (s, 1H), 3.94 (s, 3H0), 3.82 (1, J = 8.2 Hz, 31}, 3 65
(d, 3 =72 Hz 2H), 3.52 (d. T = 5.4 Hz. 3H), 3.31 (s. 2H), 3.16 — 3. 14 (m, 4H), 2.68 (s,
3H), 234 (d, ] = 0.9 Hz, 3H).

LC-MS: (ES, m/z): RT=1.268 min LCMS28, m/z=362 |[M+H]. 1H NMR (300 MHz,
DMSO-d6) 8 9.18 (d, J = 1.4 Hz, 1H), 8.93 (s, 1H), 8.81 - 8.66 (m, 2H), 7.88(d, J = 4.7
Hz, 1H), 7.72(d, } = 8.9 Hz, 1H), 7.41 (d. J = 1.0 Hz, 1H), 7.07 (d, = 9.0 Hz, 1H),
6.96 (s, 1H), 5.76 (s, 1H), 3.89 (s, 3H), 2.91 (s, 3H), 2.12 (s. 3H).

G4

LC-MS: {ES, mfz}"RT=2.462 min, LCMS31, m/z=396 [M+1]. 1TH NMR (300 MHz,

MERZ -d4) 68 11 (d, =2 THz, 1H), 791 (d. J=149Hz, 1H), 744 (dd, 1 =89,27
Hz, 1H), 7.24 (d, T=89 Hz, 1H),6.00 (d, J= 1.1 He, 1H), 4.43 {d, ] = 6.6 He, 2H),
393(d, J=56Hz 3H), 300(d, J=157Hz 3H), 244 -228 (m, 3H)}, 2 13(d,. J=09
Hz 3H) 199 (s, 3H)

95

LC-MS. (ES, m/zyRT = 1.113 min, LCMSO7: mfz = 382 [M+1]. 1H-NMR (400 MHz,

MEFS d4) 5 8.19 — 8.05 (m, 2H), 7.49 — 7.39 (m, 1H), 7.51 - 7.13(m, 1H), 6.61 -
5.20 (m, 1H), 5.85 (s, 1H), 4.61 - 433 (m, 2H), 394 (s, 3H), 3.04 (s, 3H), 2.54 - 2.10
(m, 3H), 2.01 (s, 3H).
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96

LO-MS (ES, m/zyRT = 3 500 min, LCMSO7- m/z =396 [M+1] 1H NMR (400 MHz,
OIEFS -d4) § 8,23 — 8,06 {m, 2HT), 7.57 — 7.43 (m, 1H), 745 — 706 (m, 1), 6,48 —
6:36 (m, 1H), § 87 (s, 1H). 4.63 (s, 2H). 3 97 — 3.89 (m, 3H), 3 21 — 2.87 (m, 6H), 2.51

~72.17 {m, 6F).

99

LC-MS RT= 1 .04 min, LCMS 28 m/z =376 [M-+1] TH-NMR (M Eb2-d4, ppm):
80983 (s, 1H), 8.66(d, =27 Hz 1H),815(d I=71Hz, 1H),795(, IT=71Hz
THY, 7.73(dd, 1=9.0, 27 Hz, 1H), 744 (d, J =20 Hz, 1H), 6.04 (5, TH). 4 .06 (s, 3H),
3.16 (s, 3H), 3.09 (s, 31§), 234 (d, J = 0.9 Hz, 3H).

100

LO-MS: (ES, w/zy RT=2.13 min, LCMS 28. m/z = 392 [M+1] 1H-NMR ( H|EF=-
a4, ppm): 6 9.09 (s, 1H), 846 (d, J = 2.7 Hz, 1H), 7.85—7.74 (m, 1H), 7.62(dd. 1 = 9.0,
2.7Hz, 1H), 7.36(d, 1= 8.9 Hz, 1H), 725 (dd, J = 6.6, 1.0 Hz, 1H), 6.02 (s, IH), 4.25
(5. 3H), 401 (s, 3H), 3.05 (s, 3H), 2.33 (5, 3H),

LC-MS: (ES, m/z), RT=1,124 min, LCMS45, m/z=382 [M+1]. 1H NMR (300 Mz,

BIEHZ-d4) 5 8.08 (s, |H), 7.99 (s, 1H), 7.61 (dd, T= 8.9, 2.9 Hz, 1H), 727 (d, 7 =90
Hz, 1H}, 6.00 (5, 1H), 4.38 (s, 2H), 3.94 (s, 3H), 2.98 (d. 7= 7.9 Hz, 9H),2.31 (s, 3H),
2.22(d, F= 0.8 Hz, 3H).

LC-MS: (ES, m/z): RT = 2.178 min, LCMS15: m/z = 382 [M+1], TH NMR (300 MHz,

WIEHS -d4) 6 8,58 (d, T = 6.0 Hz, 1H), 8 24 (d, 7 =27 Hz, 1H), 7.47-7.42 (m, =51
Hz, 1H), 7.28 (d, ] = 9.0 Hz, 1H), 6.03 (d, J= 1.2 Hz, 1H), 3.97 (d, ] =6.9 Hz, 3H),
3.03 (s, 3H). 2.88 (s, 3H), 2.49 (s, 3H), 2.32.(d, ] = 0.9 Hz, 3H).

104

LO-MS: (ES, m/z). RT = 1.16min, LCMS33° m/z = 36818 {M+1]. TH NMR (400
MHz,  O|EFZ -d4) 6 8.87-8,54 (m, |H), 829 — 7.91 {m, 2H). 7.65-7.4 (m, 1H), 7 39-
712 {m, 1H), 6.35-5.65 (m, 1H}, 4.12-3 .85 (m, 3H), 2.95-3 18 (m, 3H}, 2.92 (5, 3H},
2.49-2.25 (m, 3H)

105

LC-MS: (ES, m/z). RT = 0.1 lmin, LCMS28- m/z = 396.21 {M+1]. [H NMR (300
MHz,  DIEF2-d4) § 7.89 (d, T = 2.7 Hz, 1H), 7.70 (dd, I = 9.0,2.7 Hz, 1H), 7.14 (d. ]
=9.1 Hz, 1H), 5.83 (d, ] = 0.8 Hz, 1H), 3.80 (s, 3H), 2.92 (s, 3H), 2.87 (s, 3H), 2.39(s,
3H), 2.26 (s, 3H), 2.19 (s, 3H).

106

LO-MS: (ES, m/z). RT=099min, LCMS28; m/z=382.23 [M+1]. 1TH NMR {400 MHz,

Ol ER2 -d4) 8 7.85 (s, 1H). 770 (dd. 3= 9.0, 2.8 Hz, 111), 7.12 (d, J = 9.0 Hz, 11},
582 (d, J= 08 Hz, 1H), 3.76(d, J = 82 Hz, 5H), 2.86 (s, 3H), 2.52 {5, 5H), 2.30 (s,
3H), 2.17(d, J = 7.9 Hz, 6H).

108

LC-MS: (ES, m/z): RT = 0,942 min; LCMS53: m/z =354 [M+1]. 1H NMR (300 MHz,

BIEFS -d4) § 8.49 (s, |H), 8.25 — 8.15 (m, 1H), 7.81 (d, =07 Hz, 1H), 7.55{d, J =
9.0Hz, 1H), 728 (d, ] =9.0 Hz, 1H), 6,00 (d, J= 12 Hz. 1H), 421 (d, 1 =2.1 Hz, 2H),
3.95 (s, 3H), 3.00 (s, 3H), 2.74 (s, 3H), 2.31 (s, 3H).

109

LO-MS: (ES, m/z): RT = 0,048, LCMS53: m/z = 368 [M+11, TH NMR (300 MHz,

OIEHS -d4) & 8.46 (s, 1H), 821 (d, J=2.6 Hz, 1H), 785 (s, IH), 7.56(d, ] =R 9 Hz,
THY, 729 (d, T = 8.9 Hz, 1H), 6.00(d, J = 1.1 Hz, 1H), 4.34 (s, 2H}, 3.95 (5, 3HyL 3.01
{s. 3H). 290 (5. 6H), 231 {d, J = 0.9 Hz, 3H).

LC-MS: (ES, m/z): RT = 0.85 min, LCMS 27; m/z = 366.0 [M+1]. 1H NMR (300 Mz,

IEHS -d4) 5 7.89 (d, J = 2.7 Hz, 1H), 766 (d, F= 00 Hz, 1H), 748 (s, 1H), 7.12 (4,
J=9.0Hz, 1H), 5.81 (d, =08 Hz, 1H), 391 (s, 2H), 3.79 (s, 3H), 3.08 (t, 1 =5.7 Hz,
2K, 2.86 (s, 3H). 2.61 (1, 2= 5.7 Hz, 2HD, 2.18 (s, 3H).

116

LC-MS' (ES, m/z). RT=1637 min, LCMS28, m/z=397 [M~1] 1H NMR (400 MHz,
OIEHE -d4) § 8.40 (s, 1H), 8.04 (s, 1H), 7.50 (s, 1H), 6.74 (s, 1H), 4.16 — 4.07 (m,
2H), 3.99 (s, 3H), 3.83 —3.72 (m, 4H). 347-3.53 (m, 1H), 3.01 (s, 3H). 2.36 (s, 6H),
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1.99 — 1 77 (m, 4H).

117

LC-MS. (ES. nv/z): RT = 1.659 min: LCMSO7. m/z = 369 [M+1]. 1H NMR (300 MHz,
DI EHS.d4) 6 8 74 (s, LH), 849 (s, 1H), 7.64 (d, J =2.7 Hz, 1H), 712 (d, 1= 9.0 Hz,
1H), 5.71 (s, 1H). 3.91 (s, 3H). 2.98 {s, 3H). 2.90 (s. 3H). 2.18 (s, 3H).

119

LC-MS: (ES, m/z): RT= 122 min, LCMS 33: m/z = 362 [M+1] tH NMR (300 MHz,
OIEHS.d4) 8 8.67 (d, 1= 1.2 Hz, 1H), 8 54— 8.45 (m, IH), 8.04~ 788 (m, 2H), 7.75
=750 (m, 2H), 737 (d. T=93 Hz, 1H),6.01 (q. 7= 09 Hz, 1ML 3.87(d, J=35.7 Hz,

3H),2.97(d.T=7.2 Hz, 3H), 232 (d, ] = 1.2 Hz, 3H).

LC-MS: (ES, nvz): RT = 1.568 min, LCMS15: mfz = 381.2 [M+1]. 1H NMR (400
MHz, OIEF=-d4) 6804 (5, 1H), 836 (d, J=26Hz 1H), 769 - 7.67 (m, 1H), 7.30
(d, J=91Hz 1H), 6,03 (d, 1= 1.2 Hz, 1H), 462 (s, 2H), 430 —4.28 {m, 4H), 3 98 (5,
3H), 3.03 (s, 3H), 2.65 — 2.45 (m, 2H), 2.33 (5. 3H).

LC-MS: (ES, m/z): RT=0.912 min, LCMS 28, m/z=313.2 [M+1]. 1H NMR (400 MHz,
M Eb=-d4) 6 8.80 (s, 1H), 845 (s, 1H), 7.70 (s, 1H), 7.02 (s, 1H), 448 (s, 2H), 4.13
{3, 3H) 320 (s, 3H}), 2.85 (s, 3H), 2.76 (5, 3H).

LC-MS: (ES. m/z). RT=0.957 min, LCMS 28, m/z =339.1 [M+1] 15 NMR (400 MHz,
WSS -d4) 6 8.79 (s, LH). 8.42 (s, 1H), 7.68 (s, 1H), 7.01 (s, 1H), 5.07 — 4.99 (m,
TH), 4.12 (s, 3H), 3.61 - 3.46 (m, 2H), 3.20 (s, 3H), 2.76 (s, 3H). 2.66 — 2.54 (m, 1H),

2.51 =232 (m, 2H), 231 — 2.17 (m, 1H).

134

LC-MS: (ES, m/z), RT=2426 min, LCMS34, m/z=382 [M+1]. 1H NMR (300 MHz,
DMSO-d6) 6 10.52 (s, | H), 8.85 (q. ] = 4.6 Hz, 1H), 8 24 (d. ] = 2.6 Hz, [H), 8.84-8 87
(m, 1H), 7.98-7.95 (m, 1H), 746 (dd, = 8.9, 2.7 Hz, 1H), 7.29 (d, ] = 9.0 Hz, 1H),
6.02 (d, J= L1 Hz 1H), 290 (d, J = 4.6 Hz, 3H), 2.74 (d, ] = 4.7 Fz, 3H), 2.25 (3. 6H)

LC-MS: (ES, m/z): RT = 1,66 min, LCMS 15 m/z = 395.2 [M+1]. 1H NMR (300 MHz,
I EFS-d4) 58.72 (s, LH), 836 (d, J = 2.7 Hz, 1H), 7.69(d, J = 2.7 Hz, 1H), 7.36 (d,

3=9.0Hz, 1H), 6.03 (q, § = 0.9 Hz, 1H), 4.74 (t, } = 9.0 Hz, 1H), 3,98 (5, 4H), 340 (£, J

=9.6 Hz, 1H), 3.03 (d, J = 5.1 Hz, 6H), 275 - 2.51 (m, 2H), 2.33 (d.J = 0.9 Hz, 5H).

LC-MS: (ES, m/zy. RT = 1.06 min, LCMS 33 m/z = 381 [M+1] 1H NMR (300 MHz,

M EHS-d4) 6 8.65 — 855 {m, 1H). 832 (d, J = 2.7 Hz, 1H), 7.80 — 7.60 (m, 1H), 7.36
(d, J=90Hz iH), 6.03 (q,1=09 Hz, 1H), 5.04 - 4.92 (m, 1), 3,96 (d, J=72 Hz,
JH), 3.57 = 3.43 (my, 2H), 3.03 (s, 3H), 267 = 2.13 (m, TH).

LC-MS: (ES, m/z). RT=0.910 min, LCMS 07, m/7z=383 [M+1]. 1H NMR (400 MHz,

DI EHE -d4) § 8.04 (s, 1H), 7.75 (d, J=9.0, 2.8 Hz, 1H), 7.18(d, ] = 9.1 Hz, 1H), 5.83
(d, } =07 Hz, 1H), 3,79 (s, 3H), 3.48 (s, 2H), 2.85 (s, 3F), 2.42 (s, 3H), 2.18 (s, 3H),
2.08 (s, 6H).

LO-MS:{ES, m/z). RT=0.976 man, LCMS 27, m/z=383 [M+1] 1H NMR (400 MHz,

HIELZE-d4) 6 8.02 (5, 1H), 775 (d. J=9.0, 2.8 Hz. 1H), 7.21 (d, T=9.1 Hz, 1H), 5.83
(d, =08 Hz, 1H), 381 (s, 3H), 3.68 (s, 2H), 2.85 (5, 3H), 2.36 (s, 6H), 2.24 (s, 3H).
2.18 {5, 3H),

143

LC-MS: (ES, m/z): RT =1.694 min; LCMS15 m/z = 397 [M+1]. 1TH NMR (300 MHz,

M EbE-d4) 8 842 (s, 1H). 830 (s, 1H), 761 (d. T=90Hz IH), 7.18(d, J =90 Hz,
THY, 5.82 (s, 1H), 3.88 (d, J = 5.7 Hz, 5H), 2.89 (5, 3H), 2.61 (g, ] = 7.2 Hz, 4H}, 2.18
{5, 310}, 1 16 (x, J==7.2 Hz, 6H).

144

LC-MS: (ES, m/z): RT = 1.381 min, LCMS27: m/z — 375.0 [M+1] 1H NMR (300
MHz, OEHR-d4) 3857 (d, T = 1.0 Hz, 1H), 822 (d, J = 2.7 Hz, 1H), 7.63 — 7.46 (i,
3H), 7.34 (d, J = 9.0 Hz, 1H), 7.28 — 7.17 (m, 1H), 6.05 — §.97 (m, 1H), 397 (s, 3H),
3.00 (s, 3H), 2,47 —2.37 (m, 3H), 2.31 (d, J = 0.9 Hz, 3H).
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| 145

LO-MS: (ES, mizy RT = 2,711 min, LOMS33: m/z=401.2 [M+1]. [H NMR (300
MHz, WEFZ-4) 847 (d, 7= 1.0 Hz, 1T1), 8 37 (s, 1H1), 763 — 7.60 (m, 1FD), 7.56 —
7.53 (m, TH), 745 (s, THY, 7.19 (d, J = 9.0 Hz, 1H), 7.13 — 7.10 (m, 1H), 5.81 (s, 1H),
3.87 (s, 3HD, 2.88 (s, 3H), 2,18 (s, 3H), 2.06 - 1,96 (m, LH), 1,04 - 0.88 (m, 2H), 0.83 =
0.68 (m, 2H).

146

LC-MS: (ES, m/z): RT = 1.094 min. LOCMS32: mfz =361.3 [M+1] 1H NMR (300
MHz,  OIEM2.g4) 58 73 (d, I = 1.0 Hz, TH), 828 (d, J= 3 4 Hz, 1H), 7.78 - 7.75 (m,
TH), 7.75— 7.53 (m, 21), 7.45 — 7.29 (n, 2F), 7.14 — 7.12 (m, 111), 6.03 (d, J = 1.2 Hz,
TH}, 4.00 (s, 3H), 3.03 (s, 3H), 2.34 (d.J = 1.0 Hz, 3H).

148

LC-MS: (ES, m/z): RT = 1.737 min, LCMS33: m/z = 441.1 [M+1]. IH-NMR. (CDCI3,
ppm): TH NMR (300 MHz, DIEHS -d4) 5 8.74 (s, 1H), 8.33 (s, TH), 8.00 (d, J = 3.0
Hz, 1H), 7.63 -~ 7.58 (m, 2H), 7.49 ~ 7.31 (m, 2H), 6.02 (s, 1H), 399 (s, 3H), 3.03 (s,
3H), 2.33 (s, 3H).

151

LO-MS' (ES, m/zy: RT=1.085 min,LCMS28, m/z=376 [M+1]. TH NMR (400 MHz,
DMSO-d63 6 9.74 (s, 1H), 9.60 (s, 1H), 8.52 (d, ] =2.7 Hz, 1H), 8.24 - 8.12 (m, 1H),
7.61 (dd. J = 9.1, 2.8 Hz, 1H), 742 (d, ) = 9.2 Hz, 1H), 6.03 (d,J = 1.2 11z, 1H),3.93 (s,
3ED, 2.96 (s, 3H), 2.59 (s, 311, 2.24 (s, 31D,

155

LO-MS: (ES, m/zj: RT = 1.028 min; LCMS27- m/z= 375 [M+1]. 1H NMR (400 Mtz
DIl EHE -d4) § 7.76 (s, LH), 7.65 (s, 1H), 7.58 — 7.46 (m, 2H), 7.54 - 7.23 (m, 1H),
7.18 - 6.89 (m, 1H), 5.80 (s, 1H), 3.78 (s, 3H), 2.90 (s, 3H), 2.60 (5. 3H), 2.19 (3, 3H).

| 156

LO-MS: (ES, m/zy RT=1.58min, LCMS28: m/z=374.19 [M+1]. TH NMR {400 MHz,

MErZ-d4) 8 7.63 (d. T=2.7 Hz, 1H). 7.50 = 7.31 {(m, 3H), 7.19 - 700 (m, 2H). 6.29
= 575(m, 1H), 388378 (m,3H),3.02-291 (m, 3H), 25 -236(m,3H), 228 (d, ]
= 1.0 Hz, 3H).

157

LC-MS' (ES, miz). RT =1.125 min, LCMS28: m/z - 361 [M+ 1], IH NMR (300 MHz,

HEFE -d4) § 8.98 (s, 1H), 8.20 (d. I = 6.7 Hz, 2H), 8.08 (d, J = 6.5 Hz, 1H), 7.79 (d.
1=9.4 Hz, 1H), 7.45-7.33 (m, 2H), 6.05 (s, 1H). 4.14 (s, 3H), 3.00 (s, 3H), 2.35 (s,
3H).

158

LO-MS: (ES, m/z): RT = 1.090 min; LCMS28: m/z = 375 [M+1]. [H NMR (400 MHz,

MELS .d4) 80014 (s, IHY. 8.42(d. J =68 1.0Hz 1H), 808(d, J= 68,08 Hz, 1H),
7.85(dd, J=9.0,2.7 Hz, 1H), 7.69 - 7.54 (m, 1H), 7.36 — 7.18 (m, 1H), 7.14 - 7.05 (m,
TH}, 6.32 - 5,95 (m, 1H), 3.95 - 3.79 (m, 3H), 3.83 (s, 3H), 3.24 - 3.07 {m, 3H), 2.39 -
2.26 (m, 3H).

159

LC-MS (ES, miz). RT = 1870 min: LCMS33- miz = 355 [M+1]. 1H NMR (400 Mz,

HlEFE -d4) 6 8.62 (s, 1H), 8.38 — 831 (m, 1H), 7.67(d, T=0.1 Hz, 1H), 737(d, J =
9.1 Hz, 1H), 6.06 - 6.01 (n, TH), 4.45 (s, 2H), 3.98 (d, J = 0.8 Hz, 3H), 3.03 (5, 3H),
2.83 (8, 3H), 2.34 (d, | = 0.9 Hz, 3H).

160

LCMS! (ES, mz): RT = 1.420 min, LCMS 07: m/z = 382 [M+1]. IH-NMR (400 MHz,

HIEFZ -d4) § 846 (s, 1H), 821 (d. J = 2.8 Hz, TH), 7.50 — 7.46(m, 1H), 7.29(d, § =
2.4 Hz, |H), 6.04 (s, 1H), 4,32 (s, 2H), 3.98 (s, 3H), 3,05 (s, 3H), 2,92 (s, 6H), 2 44 —
231 (m, 6H),

161

LC-MS: (ES. m/z): RT=1.016 min,LCMS28, m/z=367 [M+1]. 1H NMR (300 MHz,

HIEFS .d4) & 8.26 (d, } = 2.7 Hz, 1H), 7.50 - 7.40 (m, 1H), 7.19 - 7.03 (m, 2H), 5.99
(G, =07 Hz, 1H), 4.41 (d. J = 2.3 Hz, 2H), 3.96 (d, J = 9.6 Hz, 6H), 3.03 (s, 3H), 2.82
(s, 3H). 2.30 (5. 3H).

| 163

LC-MS: (ES, m/z): RT = 1.501 min; LCMS853: m/z= 316 [M+1] [H NMR (300 MHz,

MEHE .d4) 5 8.18 (s, 1H), 7.45 (s, 1H), 7.08 (d.J = 2.4 Hz. 1H), 4.01 (s, OH), 3.88 (s,
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3H), 3.73 (s. 2H), 3,57 {d. J = 1.3 Hz. 3H). 3.27 (5. OH), 3 04 (s. 3H), 2.34 (s, 6H).

164

LC-MS; (ES, m/z): RT=0.932 min, LCMS27, m/z=369 [M+1]. |H NMR {400 Mbiz,
O EF2-d4) 6 8 43 (s, 1H), 828 (d, J= 1.7 Hz, 1H), 7.63 (dd, J = 9.0, 2.7 Hz, 1H),
T720(dd, J=91,29Hz 1H). 583 (d, J=1.0Hz 1H), 3.98-4.03 (m; 1H),3.90(d. J=
18 Hz, 3H), 2.91¢s, 3H), 2.38(d. I = 1.5 Hz, 3H), 2.19(s. 3H), 153 (d, ] = 6.8 Hz,

3H)

LC-MS: RT = 1.077min; m/z= 423.2 [M 1], 1TI NMR (400 M1z, WEH=-d4)68.77
(s, IH), 8.36 (d, T= 2.6 Hz, 1H), 7.67 (dd, ] = 9.0, 2.7 Hz, |H). 7.39(d, ] = 9.0 Hz, 1H},
6.17—6.02 (n, 1E0), 5.46 (d, T = 8.4 Hz, 1H), 4.00 (s, 3H), 3.03 (s, 3H), 2.73 (s, 31D,
234 (s, 3H).

166

LC-MS: (ES. mizy RT=1.526 min, LOMS 33. m/z =383 [M+1] IH NMR (400
MHz, DIEFZ-d4) 5862 (s, 1H), 829 (d, ] =27 Hz, 1H), 769 (dd, I=90,2 7 Hz,
1H), 7.37(d, J = 9 1 Hz, 1F), 6.03 (d, 7= 1.2 Hz, 111), 3.98 (s, 3H), 3.03 (5, 3H), 2.63
(s, 3H), 2.33 (4.1 = L0 Hz, 3H), 1 86 (s, 6H).

169

LC-MS: (ES, m/z): RT= 0.95 min, LCMS 33: m/z = 353 [M+1] IH-NMR: ( OIEHE -
d4, ppmy; § 7.84 (d, ] =2.7 Hz, 1H), 7.63 - 7.53 (m, 2H), 726 (d, ] = 9.0 Hz, 1H), 6.92
(s, 1H), 6.19(d, 1= 7.3 Hz, 1H), 438 (s, 2H), 402 (5, 3H), 3.05 - 2.85 {m, 9H}.

170

LC-MS! (ES. m/z): RT= 0.95 min. LCMS 27: m/z = 354 [M+1]. IH-NMR: ( OIEFS -
d4, ppm) 6 8.10 (s, 1H), 777 - ?.5‘8 (m, 4H), 734 (d, I =9.0Hz, 1H), 621 (d 1=73
Hz, 1H),4.33 (s, 2H), 3.93 (s, 3H), 2.97 (d, ] =20.4 Hz, 9H),

171

LC-MS: (ES, m/z) RT = 0.875 min, LCMS07, m/z =355 10 [M+1]. [H NMR (460
MHz, DIEHS -d4) § 8.75 (s, 1H), 8.32 (s, 1H), 7.65(d, J = 9.0 Hz, 2H). 7.39 (d, I =
9.0 Hz, 1H), 6.22(d, I = 7.3 Hz, 1H), 459 (s, 2H), 3 99 (s, 3H}, 3.05 (s, 3H), 2.99 (s,
6H).

172

LC-MS' (ES. mjz). RT = 0907 min, LCMS27: miz = 355.0 [M+1]. 1K NMR (400
MHz, DIEHZ -d4) 5 8.40 (s, 1H), 8.33 (s, 1H), 7.74 (s, 1H), 7.65 - 7.60 (m. 1H}, 7.21
(d,1=91Hz, 1H), 5,95 (d,1=6.1Hz, 1H),3 98— 3.90 (m, SH), 2.92 (s, 3H),2.76 (q, ]
—7.2 Hz, 2H), 1.20 (1,1 = 7.2 Hz, 3H).

173

LC-MS: (ES, m/z): RT = 1.015 nuin, LCMS28: m/z = 381.2 [M+1]. 1H NMR (400
MHz, DIEHS-d4) 6 8066 (s, 1H), 8.28 (5, 1H), 7.68 - 7.60 (m, 2H), 740 (d, T = 9.1
Hz, 1H), 6.23 (d, } = 7.3 Hz, 1H), 449 (s, 2H), 4.00 (s, 3H). 3.11 - 3.02(m, 5H), 1.24 -
1.12 (m. iH), 082 - 0.72 (in, 2ZH), 0.531 - 0.42 {m, 2H).

174

LC-MS: (ES, nvzy: RT = 0953 min, LCMS28: m/z = 348.1 [M+1], 1H NMR (300
MHz, DIEHE.d4) 5911 (d, J=1.2 Hz, TH), 830 (d, T = 1.1 Hz, 1H), 8.03 (s, 1H),
790, = 12 Hz, TH), 7.71 {d, 1 = 6.2 Hz. 1H), 7.70 — 7.65 (m, 1H), 700 (d, ] = 8.9
Hz, 1H), 5.90(d,J = 6.0 Hz, 1}, 3.85 (s, 3H), 2.80 (s, 3H).

LC-MS: (ES, nv/z): RT = 1.621 min, LCMSI15: m/z=347.2 [M+1]. |H NMR (300
MHz, DIEFZ-d4) 59 14 (d, J = 0.7 Hz, TH), 3,11 ~ 8,02 (m, 1H), 7.93 - 7.73 (m;
3H), 7.63 (d,J =73 Hez, 1H), 7.36 (d, T=8 9 Hz, 1H), 7.11 — 7.09 {m, 1H), 6.20(d, T =
7.3 Hz, 1H), 3.96 (s, 3H), 3.00 (5, 3H).

176

LC-MS: (ES, m/z): RT = 2.222 min, LCMS15: m/z= 3382 [M+1]. 1H NMR (400
MHz, MEFZ -d4) 5827 (5, TH), 16 (s, 1H), 7.65—7.53 (m, 2H), 7.34(d, ] = 9.0
Hz, 1), 6.20(d, T= 7.3 Hz, 1), 3.97 (s, 311, 3.04 (s, 310, 2.08 = 2.04 (m, 1H), 1.09 -
G.98 (m, 2H), 0.93 - .84 (m, ZH).

177

LC-MS: (ES. m/z): RT = 1.828 min; LCMS28: m/z = 354 [M+1]. I1H NMR (400 MHz,
HIEFS -d4) B § 46 — 8.36 {m, 1H), 8.26 (5, 1H). 771 — 7.56 (m, 2H), 740 - 727 {m,
1H). 620 (dd, T =73, 1.9 Hz, 1H), 510 (dd, ] = 8.5, 5.9 Hz, 2H), 4.99 — 496 (m, 2H),
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4.55 (tt. ] = 8.5, 7.0 Hz, 1H), 4.0 — 3.1 (m, 3H). 3.08 (s. 3H).

LC-MS; (ES, mz): RT= 1214 min, LCMS27: m/z=346.0 [M+1]. |H NMR (400

T MHz, BHEF2-44)87.71 (s, 2H), 7.61 —7.46 (m, 3H), 7.28 — 7.18 {m, 2F), 7.03 (d, J
=89 Hz 1H). 6.51 —6.41 (m, 1H), 591 (d, } =6.0 Hz, 1H), 3.78 (s, JH). 2.92 (s, 3H).
179 LC-MS: (ES, m/z): RT = 0.790 min; LCMS33: m/z =301 [M+1]. 1HNMR (300 MHz,
W EH2.d4) 8 832 (d, J = 0.7 Hz, 1H), 7.86 (d, J=0.7 Hz, 1H), 7.67 (s, 1H), 742 (s,

1EE), 4.24 (s, 2H), 4.01 (s, 35), 3.73 (s, 3H). 3.18 (s, 3H), 2.77 (s, 3H),
181 LO-MS: (ES, mfz). RT = 1.83% min, LCMS33: m/z = 340 [M+1], 1H NMR (300 MEz,

HEHE-d4) & 8.46 (s, 1H), 8.09 (s, 1H), 7.87(d. ] = 2.1Hz 1H), 7.61 (d. ] = | 8 Hz,
TH), 7.51-748 (m, 1H), 7.34 (A, J= 2.7 Hz, 1H), 6.21(d, J =24 Hz, 1H), 4.23 (s, 2H),
3.99 (s, 3H), 3.04 (s, 3H), 2.76 (s, 3H).

182

LC-MS: (ES, m/z) RT = 147 min, LCMS 31: m/z = 356 [M-+1]. 1H NMR (300 MHz,

Ol EF2-d4) 5 8.72 (d. ] = 2.4 Hz, 1H). 8.60 (5. [H), 838 (d.J=2.4Hz, 1H), 7.86 (s,
1H), 6.08 - 6.01 (m, 1H), 4.23 (s, 2H). 4.12 (5, 3H), 3.02 (s, 3H), 2.76 (s, 3H}, 2.34 (s,
3H)

184

LO-MS: (ES, m/z), RT =1 503 min, LOMS 33, m/z =382 3 [M+1]. 1H NMR (400
MHz, MEFZ.d44) 5 8.68 (s, 1H), 8.44 (s, 1H), 7.84 (s, 1H), 7.72 (s, 1H), 6.98 (s, 1H),

4.25 (8,2H), 4.19 - 4,10 (m, SH), 3.86 - 3.75 (m, 2H), 3.68 (1, ) = 11.8 Hz, 1}, 3.20(s,

3H), 2.77 (s, 3H), 2.08 — 1.81 ¢m, 5H),

LC-MS: (ES, m/z): RT = 1.019 min, LCMS07: m/z = 354 [M+ 1], 1H NMR (300 MHz,

HIEHE-d4) 58.47 (d, J =21 Hz, 1H), 8.08 (s, 1H), 7.90 (d, ] = 1 8 Hz, 1H), 7.62 (d,
J=3.0Hz, 1H), 7.52-7.48 (m, 1H), 7.34-7.31 {m, 1H), 6.21 (d, =2 7Hz, 1H), 4.23 (s,
2H), 3.99 (d.J = 1.5 Hz, 3H), 3.22 -2 18 (m, SH), 1.37-1.34 (m, 3H).

186

LC-MS: (ES, m/z): RT = 0.871 min, LCMS33: m/z = 312.2 [M+1]. |H NMR (400
MHz, BEE-d4) 58.04 (d, J = 0.8 Hz, 1H), 7.70 (d, ] = 0.8 Hz, 1H), 7.47 (s, 1H).

7!4(5 1H)..3.90 (s. 3H), 3.85 (s, 2H), 2.76 - 2.65 (m, 2H),.2.62 ~2.40 (m, 6H), 230 ~

2.28 {m, [H).

187

LC-MS: (ES, m/z), RT = 1.320 min; LCMS33: m/z = 326 [M+1]. 1TH NMR (300 MHz,
O EFS-d4) 6 8.40 (s, TH), 7.84 (s, 1H), 7.71 (s, YHY, 7.50 {s, 1H), 4.21 (s, 2H), 4.03
{s,3H). 322 (5, 3H), 2.84 - 2.78 (m, 5H), 2.74 - 2.62 (m, 3H), 2.37 - 2.32 {m, 1H}.

188

LC-MS: (ES, m/zy: RT = 0981 min, LCMS15 m/z= 23812 [M+1]. TH NMR (300
MHz, OIEHS-G4) 5 8 66 (s, 1H), 8.58 {s, 1H), 836 (s. 1H), 7.89 (s, 1H), 6.05 (s, [FD),
4.74 (t,1=7.5Hz, 1H), 4.11 (s, 3H), 3.50 — 3.3 (m, 2H), 3.00 (s, 3H), 2.57 — 2.38 (m,
1FE), 2.36 — 2,15 (m, 6H).

191

LC-MS: (ES, m/2): RT=1 Olmin, LCMS28 m/z=381.21 [M-1]. 1H NMR (400 MHz,

HIEFS-d4) § 8.40 (s, LH). 830 (s, 1FD). 7.74 (s, 1H), 7.62 (dd. J = 9.0, 2.7 Hz, 1H),
721(d, 1=90 Hz, 1H), 5.95 (d, 1 = 6.1 Hz, 1H), 3.92 — 3.86 (m, SH), 3.43 - 3 33 (m,
TH}, 2.92 (s, 3H), 2.28-2.18 {m, 2H). 1.92 - 1.65 (m, 4H).

LC-MS: (ES, m/z) RT= 096 min, LCMS 28" m/z = 353 [M+1]_ IH-NMR. { mIEF=-
dd. ppm):8 860 (s, TH), 7.79 (s, 1H), 7.53 (s, 1H), 499 {t. J = 7.8 Hz, iH), 405 (5, 3H),
3.62-341 (m, 2H), 3,25 (s, 3H), 2.95-2.84 (m, 2H). 2.84 - 2.62 (m, 4H), 267 - 2.16
(m, 4H).

193

LC-MS: (ES, miz): RT=10 86 min, LCMS 07: miz = 339 [M+1] IH-NMR: (0 EF=-
dd, ppmy:5 8.59 (s, 1H), 7.79 (s, 1H), 7.53 (s, 1H), 4.98 (t, J = 7.0 Hz, 1H), 405 (s, 3H),
3.60— 343 (mn, 2H), 2.96 — 2.81 (m, 2H), 2.79 — 2.63 (m, 3H), 2.59 — 2.53 (m,1H), 2.49
= 2.16 (m, 4H).
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194

LO-MS: (ES, m/zy RT= 094 min, LCMS 28 m/z = 339 [MI+1]. IH-NMR. ( WEF=-
a4, ppm): 6 8.59 (s, [T}, 7.79 (s, 1H), 7.53 (s. 1FD), 4.98 (, T=T7.9 Hz, 1H. 4.05 (s,
3H), 3.60 — 3.43 (m, 2H), 2.98 — 2.82 (m. 2H). 2.79 — 2.51 {m, 4H), 2.49 — 2.16 (m_ 4H).

195

LC-MS. (ES, miz): RT= 0.87 min, LCMS 07 m/z = 339 [M+ 1] 1H-NMR ( DIEt=-
@4, ppm): 5 8.58 (s, TH), 7.79 (s, TH). 7.53 (s, 1H). 4.98 (L ] = 7.9 Hz, 1H), 4.05 (s,

3H), 360 - 3.43 (m, 2H), 296 - 2.81 (m. 2H), 2.79 - 2.63 (m, 3H), 2.67 - 2 51 (m, [H),
2,49 - 2.32.(m, 3H), 2.35 - 2.16 (m, 1H).

| 196

LC-MS: (ES, m/zy: RT=0.938 min, LCMSO07, m/z=409 [M+1]. 1H NMR (400 MHz,

O EH=-d4) § 8.80 (s, 1H), 8.47 (s, 1H), 821 (d, J = 18.4 Hz, 1H), 777 (d, ] = 8.7 Hz,
THY 7.05.(s, THY, 508 —4.98 (m, I1H), 4.16-4.12 (m, 4H), 4.05 (s, 1H), 3.78 - 3.85
(m, ZH), 3.67 - 3.74 (m, 1H), 3.58 - 3.47 (m, 2H), 3.21 (d, ] = 2.0 Hz, 3H), 2.69 - 2.57
(m, TH). 249 - 223 (m, 3H), 2.05 - 1.97 (in, 2H), 1.84 - 193 (m, 2H).

199

LC-MS: (ES, m/z): RT=1.128 min, LCMS28, m/z=375 [M+1]. 1H NMR (300 Mz,

OIEHZ -d4) § 8.75 (dd. T= 2.5, 1.1 Hz, 1H), 830 (d, I =2.7 Hz, 1H.8.11 (d. 1 =57
Hz, 1H), 7.68 (dd, J =9.0, 2.7 Hz, 1H), 7.59 (dd, J=5.7. 1.1 Hz, 1H), 7.16 (d, ] = 9.0
Hz, 1H), 5.85(d, J = 0.8 Hz, 1H), 4.00 (s, 3H). 2.92 (s, 3H), 2.22 (s, 3H).

200

LO-MS: (ES, m/zy: RT=1180 min, LCMS28, m/z=375 [M+1] 1H NMR (400 MEz,

DI EHE-d4) 6 8.90 (1, ] =08 Hz, 1H), 8.20 (dd, J=6.5, 0.8 Hz, 1H), 8.10(dd, F = 6.5,
0.8 Hz, 1H), 7.87 (dd, J=9.0, 2.7 Hz, 1H), 7.83 - 7.70 (m, 1H), 733 (d, F=9.0 Hz,
THY, 6.02 (d,J = 1.1 Hz, 1H), 3.95 (s, 3H), 296 (s, 3H), 245 (5, 3H). 233 (d, 1 =10
Hz, 3H).

201

LO-MS: (ES, m/z): RT=4.116min, HPLLCO6. m/z =362 [M+1]. 1H NMR (400 MHz,

HIEFE-d4) 6 905 (s, 1H), 896 (s, 1H), 825(d, J=26Hz, IH), 782 (dd. J=90,27
Hz, 1H), 7.44 — 728 (m, 2H), 6.03 (d, J= 1.1 Hz, 1H), 4.13 (s, 3H), 3.01 (s, 3H), 2 34
(s, 3H).

LC-MS: (ES, m/z). RT=1.00 min, LCMSS3. m/fz= 319 [M+1] IH-NMR: ( O|EE-
d4, ppm )6 8.97 (s, ) =0.9 Hz, 1H), B.30—-8.05(m, 2H), 7.75 (s, 1H}), 7.7¢ (s, 1H) 7.39
(s, 1H), 4.22 (s, 31}, 2.97 - 2.84 (m, 2H), 281 2,64 (m, 311, 249 - 235 {m, 1H}.

LO-MS' (ES, m/z). RT=0.579 min, LCMS 07, m/z= 362 [M+1}. 1H NMR (400 MHz,
O EH2 -d4) § 9.02 (s, 1H), 8.64 —8.56 (m, 2H), 8.23 (d, ] = 6.5, 0.8 Hz, TH), 8.15 —
8.08 (m, [H), 7.52 (s, 1H}, 6.07 (s, 1H), 4.25 (5. 3H), 2.98 (s, 3H), 2.36 (s, 3H).

| 204

LC-MS; (ES, m/z): RT=0,579 min, LCMS 07, m/z = 362 [M+1]. IH NMR (400 MHz,
O EFE-d4) § 9.02 (5, 1H), 8.64 - 8.56 (m, 2H), 823 (d, } = 6.5, 0.8 Hz, 1H),8.15 -
8.08 (i, 1H), 7.52 (s, 1H), 6.07 (s, |H), 4,25 (s, 3H), 2.98 (s, 3H), 2.36.(s, 3H)

205

LC-MS: (ES, m/z): RT=0,787 min, LCMS 07: m/z=324 [M+1]. 1H NMR (400 Mz,

M EFZ-d4) § 8.65 (s, LH), 8.30 (s, 1H), 8.02(d, J=9.1 Hz, 1H), 7.51 (d, } =08 Hz,
TH), 6.81 (s, TH), 6.23 (s, 1H), 4.03 {5, 3H}, 397 (d, 1H). 3.12{d, J = 7.5 Hz, 2H), 2.86
(.J=6.3 Hz, 2H), 2.01 (d. 2H), 1.42 (t, } = 5.9 Hz, 2H)

206

LC-MS; (ES, m/z): RT = 1.018 min, LCMS27: m/z = 361.0 [M+1], LI NMR (300
MHz, DMSO-d6) § 11,45 ¢s, 1H), 8.85 (s, 1H), .77 (s, 1H), 834 — 8.30 (m, 1H), 7.87
(s, TH), 7.76 (d, ] = 8.8 Hz, 1H), 7.48 - 7.40 (m, 1H), 7.00 (0, } = 8.9 Hz, 1H), 6.83 (s,
LED), 6.57 (s, LH), 5.73 (s, [H), 3.78 (s, 3H), 2.83 (d, J = 4.5 Hz. 3H). 2.00 (s, 3H).

207

LC-MS; (ES, m/z): RT=0.781 min, LCMS28; m/z = 375 [M+1]. 1H NMR (300 MHz,
M EHE -d4) 88.95 (5, [H), 800 774 (m, 3H} 742 - 7.27 {m, 1H), 6.84 - 677 (m,
1H), 6.06 (4,1 =11 Hz, 1H). 3.97(d, J=33 Hz, 3H),2.99 (s, 3H), 263 (d, ] = 1.1 Hz,

3H), 2.35 (d, ] = 1.0 Hz, 3H).
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208

LC-MS: (ES. m/z). RT=0.739 min, LCMS 07, m/z=324 [M+1]. 1H NMR (400 MHz,

HIEHS -d4) § 8.65 (s, 1H), 8.30 (s, 1H), 8.02 (d, T =9.1 Hz, IT), 7.51 (d, I =08 Hz,
1H), 6.81 (s, 1H), 6.23 (s, 1H), 4.03 (s, 4H), 3.97 (d, 2H), 3.12 (d, ] = 7.5 Hz, 2H). 2.36
(t.7 = 6.3 Hz, 2H), 2.01 (d, 2HD).

209

LC-MS: (ES, m/z). RT = 1.079 min, LCMS 28 m/z ~ 308 [M=1]. IH NMR (400 MHz,
I EHE -d4) 6 9.14 (s, 1H), 8.05 (s, TH), 7.89 (d, J = 3.4 Hz, 1H), 765 (5. 1H), 744 (s,
1H), 7.15 - 7.09 (m, 1H), 4.01 {s, 3H), 3.76 (5, 3H), 3.20 (5, 3H).

210

LC-MS: (ES, mizy. RT = 1 000 min, LCMS28: m/z = 362 [M+1]. IH NMR (400 MHz.

DI EFS -d4) § 9.29 (s, LH), 8.83 (s, 1H), 8.28 (s, [H), 7.98 = 7.84 (m, 2H), 7.39 — 7.27
(m. TH), 6 21 — 6.02 (m, IH). 3.97 (s. 3H), 2.99 (s, 3H), 243 (s, 1H), 2.54 — 2.15 (m,
2H)

-3
—
3

LC-MS: (ES, m/z): RT=0941 min, LCMS07, m/z=381 [M+1]. 1H NMR (400 MHz,

O EFE -d4) 8 8.42 (s, 1FI), 8.30 (s, 1H), 7.63 (dd. F=9.0, 2.7 Hz, 1H),720(d, } =90
Hiz, IFH). 5.83 (d, F= 0.8 Hz, 1H), 438 (1, ] = 6.9 Hz, 1H), 389 (s. 3H), 322 -3.11 (m,
IH}, 3.07~2.96 (m, 1H), 2.91 (s, 3H), 2.38 = 2.24 (m, 1H), 2.19 (s, 3H), 2.09 - 1.89
(m, 3H).

o]
L2

LOC-MS: (ES, m/z). RT=0.952 min, LCMSO7, m/z=381 [M+1] 1TH NMR (400 MHz,

Ol B -d4) 5 8.41 (s, 1H), 8.29 (s, 1H), 7.63 (dd, J = 9.0 2.7 Hz, 1H), 7.19(d, T = 9.0
Hz, 1H), 583 (s, 1H), 437 (1, T = 6.9 Hz, 1FT), 3 89 (s, 3H), 3.16 - 3.19 (m, 19}, 3,07~
2.96 (m, 1H), 2.91 (s, 3H),2.38 — 2.24 (m, 1H), 2.19 (s, 3H), 2.08 — 1.89 (m. 3H)

214

LO-MS: (ES, m/z): RT= 1.10 min, LOMS28: m/z = 333 [M-+1] TH-NMR . { D|Et=-
d4. ppm):6 9 16 (s, 1H), 8.04 (s, 1H), 790 (d, F=3.3 Hz, 1H). 7.75 (s, 1H), 740 (s,
PHy 703 (dd, J =34, 08 Hz, 1H), 4.04 (5, 3H), 3.26 (5, 3H), 297 - 2 40 {m, 6H}.

LC-MS: (ES, m/z): RT=1.107 min, LCMS28: m/z=333 {M+1]. 1H NMR (400 MHz,

HIEFS -d4) §8.73 (d. J= 1.0 Hz, 1H), 804 (d, J =56 Hz, 1H), 757 (dd. 1= 5.6, 1.1
Hz. 1HY. 7.50 (s. 1H), 7.45 (s. 1H), 6.95 (d, J = 0.9 Hz, 1H), 4.08 (s, 3H), 3.06 (s, 3H),
2.71 -2.57 (m, 2H), 2.60 ~ 2.44 (m, 3H}, 2.30 (1g, J = 9.7, 5.6, 4.8 Hz, 1H).

216

LC-MS: (ES, m/zy: RT=1148 min, LCMS28: m/z=367 [M+1] |H NMR (400 MHz,
MEHS -d4) 88,71 (d, J= 1.1 Hz, 1H), R 16 (d, J =56 Hz, 1H), 758 (dd, J =56, 1.1
Hz, 1H). 7.46 (d, J = 8.9 Hz, 2H), 3.96 (s, 3H), 3.06 (s, 3H), 2.74 — 2.62 (m, 2H), 2.64 —

2.43 (m, 3H), 2.35 -2.22 (m, 1H).

217

LC-MS; (ES, m/z): RT=2.121 min, LCMS28. m/z=351[M+1]. IH NMR (300 MHz,

HIEHE ¢4) §9.05 (d. J= 2.2 Hz, 1H), 826 (d, 1 = 6.6 Hz, 1H), 812 (dd, I =66, 0.8
Hz, |H), 7.80 (d, T = 1.4 Hz 2H), 4 19 (s, 3H), 3.25 (5. 3H), 2.93 — 2 62 (m, 5H), 2.45 —
235 (m, 1H),

218

LC-MS: (ES, m/z): RT =2 136 min, LCMS53: m/z = 3763 [M+1]. IH NMR (300
MHz, DIEHZ -d4)87.70 (s, 1H), 755 - 7.5 {m, TH), 727~ 7.24 (m, 1H), 7.16 -
7.15 (mn, 1H), 7.09 —6.98 (m. 1H), 7.01 (d,J = 8.9 Hz, 1H), 5.79(d, 1 = 0.7 Hz, 1H),
3.77 (s, 3H), 3.34 - 3,16 (m, 2H), 2.88 (s, 3H), 2.17 (s, 3H).

219

LC-MS: (ES, m/zy RT = 0,960 min, LCMS33: m/z = 377.3 [M+1]. 1H NMR (300
MHz, DIERE -d4) 5 8.43 (s, 1H), 7.92 (s, 1), 7.86 (d, I = 2.7 Hz, 1H), 7.47 (s, 1),
7.34 (d,J =91 Hz, 1H), 6.02 (s, 1H), 3.96 (s, 3H), 2.97 (s, 3H), 2.33 (s, 3H).

220

LC-MS; (ES, m/z): RT = 0.977 min, LCMS07. m/z = 3912 [M+1]. 1H NMR (300
MHz, DjEt= -d4) 5 8.86 (s, 1H), 854 (d, ] =27 Hz, 1H), 7.49 - 741 (m, 2H), 6.87
(d,T=2.4 Hz, 1H), 6.72 (s, 1H), 585 (s, 1H), 3.72 (s, 3H), 3 37 (s, 3H), 297 (5, 3H),
221 (s, 3H).
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LO-MS (ES, m/zy RT = 1022 min, LOCMS33- m/z = 379.2 [M+1]_1H NMR (300
MHz, HIEFZ.d4)5 923 (s, 1H), 8.03 — 7.98 ¢m, 3H), 7.24 — 7.18 (m, 2H), 6,05 (s,
1H), 3 94 (s, 3H), 2.94 (s, 3H), 2 34 (s, 3H).

LC-MS: (ES, m/zy: RT = 0.926min, LCMS33: m/z = 384 [M+11. 1H NMR (400 MHz,
HEFE -d438 861 (d, J =28 Hz 1H), 779(s, 2H), 692 (d, | =3 2 Hz, 1H), 5.86/(s,
1H), 390 (s, 2H), 3 76 (3. 3H), 3 44 (s, 3H), 2.95 (s, 3H), 2 54 (s, 3H), 2.20 (5, 3H).

LC-MS: (ES, m/z). RT =1 757 min, LOMS33: m/z = 361 [M+1]. 1H NMR (300 MHz,

Ol EF= -d4) § 8 49 (d, J = 1.9 Hz, 1H), 8.05—7.98 (m_ 1H), 7.86 (s, IH), 7.65 - 7.53
{m, 2H}, 7.0% (d, ] = 8.9 Hz, 1H), 6.69 —6.60 (nx. 1H), 5.83 (s, LH). 3.83 (s, 3H), 292
(s, 3H), 2.21 (s, 3H).

| 225

LC-MS: (ES. mizy RT = 1.022 min, LCMS33: m/z = 3522 [M+1]. |H NMR (300
MHz, OIEFE-d4) 5843 (d, 7= 1.2 Hz, 1H), 8.10— 8,02 {m, 1H). 7.69 — 7.66 (m,
1H), 7.05 (4, T = 9.0 Hz, 1H), 6.95 (d, J= 1.2 Hz, 1H), 5.79(d, F= 0.7 Hz, 1H), 385 (s,
3H), 2.94 (s, 3H), 2.89 (s, 3H), 2.17 (s, 3H).

227

LC-MS: (ES, m/zy: RT=0.875 min, LCMSO7: m/z=320 [M+1] TH NMR (400 MHz,

M EFE -d4) 6 863 (s, 1H), 830 (s. IH), 8 02 (s. iH), 6 81 (s, [H), 403 (5, 4¥), 3. 97
(d, ZH), 312 (d, J =75 Hz, 2H), 2.86.(t, J =63 Hz, 3H), 2.01 (d, ZH), 1.86 ({, J =59
Hz, 2H), 142 (1, ] = 6.3 Hz, 2H}.

LC-MS: (ES, m/zy; RT=0.668 min, LCMS30: m/z=375 [M+1]. |H NMR (300 MHz,

OIEFZ-d4) 6 766 (dd, J=89, 2.8 Hz, 1H), 760 (d. J= 1.0Hz, 1H). 7.56(d. I=27
Hz, 1H), 753 (d, J = 3.3 Hz 1H), 7.03 (d. ] = 8.9 Hz. 1H), 6.57 (dd. ¥= 3.2, 1.0 Hz,
IH), 583 - 575 (m, 1H), 3.75 (s, 3H), 2.85 (s. 3H), 2.42 (5. 3H), 2.18 (s, 3H)

229

LC-MS; (ES, m/zy RT = 1.203 min, LCMS28: m/z =379 [M+1] 1H NMR (400 MHz,

OIEFS-d4) 8 924 (s, 1H), 802(d, J =23 Hz, 1H). 796784 (m. 2H), 7.78 (d. J =
2.9 Hg, 1H), 7354d, I= 9.0 Hz, 1H), 6.03 (d, 1 = 1.1 Hz, 1H), 3.96(s, 2H), 2.99 (s,
2H), 2.36 - 2.31 (m, 2H).

| 230

.C-MS, (ES, mizy RT=1.055 min, LCMS33, m/z=366 [M+1]. 1H NMR (400 Mz,

O EH2 -d4) 6 8.05 (s, 1H). 7.67 (dd, ] =89, 2.8 Hz, 1H), 7.05 (d, ] = 8.9 Hz, 1H),
6.69 (s, 1H), 580 (d, ] = 0.7 Hz, TH), 3,84 (s, 3H), 2.93 ¢d, J = 16.2 Hz, 6H), 2.48 (s,
3H), 2.18 (s, 3H).

LC-MS: (ES, m/zy RT = 0926 min, LOMS15: m/z = 323 [M+1] 1H NMR (400 MHz,

MELE -d4) § 8.96 (s, 1H), 7.93 (5, 1H), 7.78 (s, 1H), 745(d, J=2.7 Hz,iH), 7.01 (d,
J=33Hz, 1H), 654 - 6.46 (m, 2H). 394 (m, 3H), 384 - 374 (m, 1FH), 3,55 - 3.45 (m,
2H), 3.27 - 3.17 (m, 2H), 2.35 — 2.24 (m, 2H), 1.85 — 1.69 (in, 2H).

LC-MS: (ES. m/z): RT = 1.356 min, LCMS15: m/z = 363 [M+1]. 1H NMR (400 MHz,

DIEHE -d4) 3 8.92 (d, F = 4.0 Hz, 1H), 8.28 (s, 1H), 7.86 (s, 1H), 7.76 - 7.71 {m, 1H),
FA1(d, J=80Hz 1H), 582 (s, THL 391 {5, 3H}, 2.92 (5, 3H}, 2.19 - 2.05 (m, 4H),
1.20— 113 {m, 4H}.

LC-MS: (ES, m/z): RT= 1215 min, LOMS15 m/z = 363 [M+1]. 1H NMR {400 MHz,

EFE -d4) § 9.01 (s, 1H). 8.01 (s, 1H), 7.95— 7.87 (m, 1H), 7.81 — 7.62 (m, 1H),
7.33- 721 (m, 1H), 6.23 = 5.97 {m, 1H), 3.97 - 3.90 (d, J = 6.0 Hz, 3H), 3.02 - 2.96
(m, 3HY, 2.45 — 220 (m, 3H). 220 - 2.1 (m, 1H), 141 — 1.30 (m, 2H), 1 14— 1.04 (m,
2H).

234

LO-MS: (ES. m/z): RT = 0.08 min, LCMS27- miz= 3610 [M+1] 1H NMR (300 MHz,
DIERZ -d4) § 0,14 -9.02 (m, 2H), .44 (5, 1H), 8,10 ¢, J= 1.2 Hz, 1H), 783 (d, ] =
1.2 Hz, 1H), 7.66(q, 1=2.7 Hz, 1H), 7.10(d, ] =9.3 Hz, 1H), 5.82 (d, F= 0.9 Hz, 1H),

3.94 (5, 3H), 2.95 (5, 3H). 2.19 (s, 3H).
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LO-MS: (ES, m/zy. RT =2256 min, LOUMS15: m/z =363 [M+1] 1H NMR (400 MHz,
DMS0-d6) § 12,79 — 11, 73(m, 2H), 1027 (s, 1H), 8. 77 (s, 1H), 8.49 (s, 1H), 8.25 (s,
IH}, 8.13 (s, 1H), 7.54 (d, F = 4.0 Hz, 1H), 7.19 (d, ] = 4.0 Hz, IH}, 6.01 (s, 1H}, 3.88
(s, 3H), 2,93 (d, ] = 4.0 Hz, 3H), 2.26 (s, 3H).

| 236

LC-MS: (ES. m/z): RT = 0.942 min, LCMS34: m/z = 325 [M+1], 1H NMR (400
MHz, D|EFZ-dd) §8.73 (s, 1H), 7.67 {s, 1H), 7.57 — 7.51(m, 1H), 6.44 —6.37(m,
2H), 3.84 (s, 3H), 3.63 - 3.51(nm, TH), 3.27 - 3.15 (m, 2H), 2.88 - 2.82 (m, 2H), 2.19 -
2.07 (m, 2H), 2.05 — 1,95(m, 1}, 1.5 - 1.44 (m, 2H), 1.28 ~ 1 16 (m, 2H), 0.99 - 0.86
(m, 2H).

| 238

LO-MS: (ES, m/z). RT=1.313 min, LCMS28, /=347 [M+1]. TH NMR (400 MHz,

MEF2 -d4) 6 893 (d, J =09 Hz, iH), 821 (dd, J =65, 08 Hz, 1H), 8.09 (dd, I =
6.6, 0.8 Hz, TH), 7.73 (s, 1H), 734 (5, 1H), 4.03 (5, 3H), 3.25 (8, 3H), 2.94 - 2.80 (m,
2H}), 2.78 — 2.63 (m, 3H), 2.43 (s, 4H).

241

LC-MS! (ES, m/z)y: RT = 3.62 win, HPLCO5: m/z = 345 [M+1]. IH NMR (300 MHz,
OIEF2.d4) 5 9.01 (g, = 0.9 Hz, 1H}, 8.25 (¢, § = 6.6 Hz, 1H), 8.14 (d, ] = 6.5 Hz,
TH), 7.94 = 7.80 (m, 2H), 7.49 (d, J = 8.4 Hz, 1H), 7.19 — 7.10 {m, 1H), 6.07 = 6.00 (m,

1H), 2.99 (s, 3H), 2.52 (s, 3H), 2.34 (s, 3H).

o]
&
(25

LC-MS: (ES, m/z): RT = 0.971 min, LCMS15: m/z = 335 [M#1]. 1H NMR (400 MHz,
D EFE-d4) § 8.91 (d, 1= 2.2Hz, 1H), 8.49 (s, 1H), 8.26 — 8.35(m, 2H), 7.82 - 7.87
(m, TH), 7.55 — 7.39 (m, 3H), 5.88 (5, 1H), 2 95 (5, 3H), 2.22 (s, 3H).

[243

LC MS: (ES, m/z): RT=0810 min, LOMS28. m/z=307 [M+1]. TH NMR (400 MHz,
HEHS-d4) 8 9.02 (s, 1H), 8.30 {m, 2H), 8 16~ 8,066 (m, 1H), 7.12(d. J= 159 Hz,
1HY, 6.97 (s, 1H), 4.12 (5, 1H), 354 (d, 7= 12.1 Hz, ZH), 3.21 (5, 1 = 12.5 Hz, 2H}), 2.53

(d, ] =123 Hz, 3H), 236 - 2.27 (m, 2H), 1.85 (s, 2H)

| 244

LO-MS: (ES, m/z). RT = 1.08 min, LCMS 33. m/z = 363 [M+1]. 1TH NMR (400 MHz,
ERZES-d}6885(s, 1H}y, 883 - 824 (m, 2H). 8.09 (s, TH). 7.61 (d. T = 8.7 Hz,
1H), 7.48 (d, ) = 84 Hz, 1H), 7.28(d, J =63 Hz, 1H), 5.84 (s, 1H), 2.89 (5, 3H), 2.83
{q,J =90 Hz, 2H), 2.20 (s, 3H) 124 (1, J = 0.9 Hz, 3H).

345

LC-MS: (ES, m/zy. RT=1.122 min, LCMS28 m/z=370 [M+1]. 1H NMR (400 MHz,
DMSO-d6) 6 11,18 (s, 1H), 942 - 9.35 (m, 2H), 9.10 (dd, = 5.9, 1.0 Hz, 1H), 833 (s,
IH), 8.06 (dd, J =59, 27 Hz, 1H), 793 - 7.85(m, 1H), 742 (d. =89 Hz, 1H), 7.06
(s, 1H), 584 (5, 1H), 278 (d, ) =47 Hz, 3H). 2.14 (5. 3H).

LC-MS: (ES, m/zy: RT=1.341 min, LCMS28: m/z=375 [M+1] IH NMR (400 MHz,
DMS0-d6) & 12,62 (s, 1H), 9.33 (s, 1H), 8.15 (s, 1H), 7.97 {dd, T= 8.9, 2.6 Hz, | H),
7.54(d, J=35 Hz, 1H), 739(d, ) = 8.8 Hz, 1H), 7.32 (d, T = 3.5 Hz, 1H), 7.05 (s, 1H),
5.84 (s, TH), 2.79.(d, ] = 4.6 Hz, 3H), 2 14 (3, 3H).

[ 247

LO-MS: (ES, miz): RT=0,760 min, LCMS07- m/z=308 [M+1]. 1H NMR (400 MHz,

DIEFS-d4) & 8,65 (s, 1H), 8.30 (s, 1H), 8.02¢d, | = 9.1 Hz, 2H), 751 (d, I =08 Hz,
1H), 6.81 (s, 1H), 4.23 (s, 1 H), 403 (s, 2H), 3.97 (d, 2H), 3.12.(d, | = 7.5 Hz, 5H), 2.86
(,1=63 Hz, 2H). 2.01 (d, 1H).

248

LC-MS: (ES, m/z): RT = | 183 min, LCMS33; m/z = 370 [M+1]. 1H NMR (400 MHz,

I EFZ-d4) 5 9.00 (dd, T = 4.8, 1.4 Hz, 1H), 8.66 — 858 (m, 1H), 8.16 (d, T=2.6 Hz,
1H), 7.79 (dd, J =9.1, 4.8 Hz, 1H), 7.71 (dd, J =$.8,2.7 Hz, 1H), 7.58 (d, ] =8.7 Hz,
1H), 6.07 (d.J = 1.1 Hz, 1H), 3.02 (s, 3H), 2.35 (d, ] = 1.0 Hz, 3H).

349

LO-MS: (ES, m/z). RT = 1181 min, LOMS28: m/z = 359 [M+1]. TH NMR (400 MHz,
OIEFZ .d4) § 8.25 (s, 1H), 7.79 — 7.68 (m, 2H), 7.38 (d, T = 8.8 Hz, 1H), 7.15 (s, 1H),
5.88 (s, 1H), 2.92 (s, 3H), 2.21 (s, 3H).
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250 | LO-MS: (ES, m/z): RT=1274 min, LCMS27: m/z = 368 [M+1] TH NMR (300 MHz,
MIEFS-d4) & 8.23 (s, 1), 7.78 — 7.64 {m_ 3F), 745 -7 32(m, 3H), 7.24 -7 11 {m,
1H), 587 (4,1 =07 Hz, 1H). 291 (s, 3H). 2 21 (s, 3H).

251 | LC-MS. (ES, mv/zy: RT = 1 .04 min, LCMS27. m/z = 369.9 [M+1]. TH NMR (300 MHz,

DIERS-d4) 5 9.52(d, J = 1.5 Hz, 1H), 847 — 835 (m, 2H), 820 -8 22 (m, 1H), 7.77
(q.d=2.7Hz 1H), 739 (d.J =87 Hz, 1H), 588 (s, 1H), 2.90 (s, 3H), 2.21 {s, 3H}.

252 | LO-MS: (ES, m/z): RT= 136 min, LCMS28 m/z = 375 [M+1], IH-NMR: { M EF2-
d4. ppm}: 886 (d, =23 Hz I1H), 806(d, J=26Hz, 1H), 785 (d, T=22Hz iH),
7.69(dd, J =88, 27 Hz, 1H), 7.57(d, 1= 8.8 Hz, 1H), 6.07 (d, ] = 1.1 Hz, 1H), 3.01 (s,
3H), 2.34 (s, 3H).

253 | LC-MS: (ES, m/z); RT=2.424 min, LCMS07: m/z=3587 [M+1]. 1H NMR (400 MHz,

MEF2-d4) 6826 (d, T=11Hz 1H), 805¢(dd, J=13.5, 1 9 Hz 2H), 7.69 (dd. I =
88 27Hz 1), 7.56(d T=8.7Hz 1H) 6.07 (s, 1H), 301 (s, 3H), 2.34 (s, 3H).

254 | LC-MS: (ES, m/z): RT= 1.10 min, LCMS28: m/z =371 [M+1]. 1H-NMR: {  D|EF2-
d4, ppmi): 8.68(d.J = 1.7 Hz, 1H), 807 (d, J =27 Hz, 1H), 7.98 - 7.85 (m, 1H). 7.60 -
7.49 (m. 2H), 6.06 (d, ] = 1.0 Hz, 1H}, 3.96 (s, 3H), 3.01 (s, 3H), 235 (s, 3H).

255 | LC-MS: (ES, m/z): RT=2.004 min, LCMS28° m/z=365 [M+1]. |H NMR (400 MHz,

MEFS-d4) 8 924 (d, J =38 Hz, 1H), 813 - 8.05 (m, 2H}, 8.01(d, 1 =27 Hz, 1H),
794 (d, J=3.3 Hz, 1H), 7.76 = 7.64 (m, 1H), 7.17 (dd, I = 3.4, 0.9 Hz, 1H), 6.07 (d, ] =
1.1 Hz, 1H), 2.99 (d,J = 7.7 Hz, 3H), 2.38 - 2.33 (m, 3H).
256 | LC-MS: (ES, m/zp: RT=1.716 min, LCMS53: m/z=345 [M+1]. 1H NMR (400 MHz,
M EL2-d4) 8 9.19 (d, ] = 0.9 Hz, 1H}, 796 (. I =08 Hz, 1H), 793 - 7.87 (m, 2H),
T85—7.78 (m, 1H), 749 (dd, J= 153, 84 Hz, 1H), T15(dd, T=3 4,09 Hz, I1H), 623
—6.03¢m, 1H), 2.97(d, J =35 [z 3H), 2.46 — 226 (m, 6H).
257 | LC-MS: (ES, mv/z): RT=1.342 min, LCMS53: m/z=292 [M+1]. 1H NMR (400 MHz,
Ol EHE -d4) § 920 (d, J = 0.9 Hz, 1H), 7.96 (d, I =09 Hz, 1H), 7.93 (d, ] = 3.4 Hz,
tH), 7.60 (s, 1H), 7.55 (s, IH). 7.16{dd, J= 34, 0.9 Hz, 1H), 3 73 (s, 3H), 3 20 (s, 3H),
2.42(d, J =06 Hz 3H).
| 258 | LC-MS: (ES, m/z): RT = 0.91 min, LCMS 27: mfz = 370 [M+1]. 1H NMR (300 MHz,
OIEF2.d4) 6 868 (d, ] =4.8 Hz, 2H). 8.25 (s, 1H), 7.74(q, ] = 2.7 Hz, 1H), 7.37 (d,
I= 87 Hz 1H), 7.23 (.1 = 4.9 Hz, 1H), 587 (d. J = 0.9 Hz, 1H}, 2.90 (s, 3H), 2.21 (s,
3H).

259 | LC-MS: (ES, mfz): RT = 1.02 min, LCMS 53: m/z = 3699 [M+1] |H NMR (300 MHz,

OIERZ -d4) 3 8 92 - B.85 (m, 1H). 8,70 (q, J = 5.7 Hz, 1H). 833 (q, 1= 57 Hz, 1H),
825 (s, 1H), 7.77(q, J = 2.7 Hz, 1H), 739 (d, J = 8.7 Hz, 1H}, 5.88(d, J = 0.9 Hz, 1H),
2.90 (s, 3H), 2.21 (s, 3H).

260 | LC-MS: (ES, m/z): RT = 1.797 min, LCMS31: m/z=7381.2 [M+1]. 1H NMR (300
MHz, DIEF=2-d4) 6833 (d, J=09 Hz, 1H), 8.04(d, J=43 Hz IH), 777 7.73 (m,
1H}), 7.38 (d.T=8.8 Hz, 1H), 7.14 (s. 1H), 584 (s, 1H), 3.36 (s, 2H), 2 86 (s, 3H), 2 18
{s, 3H).

261 | LC-MS; (ES, m/fz): RT = 0.969 min, LCMS33: m/z = 3773 [M+1]. IH NMR (300
MHz  IEFZ-64) 6 8 43 (s, 1H), 7.92 (s, 1H), 786 (¢, § = 2.7 Hz, 1H), 7.47 {s, IH),
7.34(d, J=9.1 Mz, 1H), 6.02 (s, 1H}. 396 (s, 3H), 2.97 (s, 3H), 2 33 (5, 3H).

262 | LC-MS: (ES, m/z): RT = | 03 min, LOMS 27: m/z = 358 [M+1]. 1H NMR (300 MHz,

DI EF2 -d4) 6 8.32 — 8.15 (m, 2H). 7.95 — 7.86 (m, 1H), 7.77 (q, ] = 8.7 Hz, 1H), 7.65
(4,187 Hz, 1H), 6.07 (d, J = 1.2 Hz, 1H), 424 (s, 2H), 3.02 (s, 3H), 2.76 (s, 3H),
2,35 (d, J = 0.9 He, 3H).
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| 263

LO-MS: (ES, m/z), RT= 1.04 min, LOMS28 m/z = 224 [M+1]. IH-NMR: (D EF2-
dd, ppm}:89.07 —9.00 (m, 1H), 8.26 (dd, T=6.5, 0.8 Hz, 1H), 8,14 (dd, J = 6.4, 0 8 Hz,
1H), 7.582— 7.37 (m, 2H), 7.28 (dd. J = 8.2, 2.4 Hz, 1H), 7.11 (d, J = 0.8 Hz, 1H), 2.49
(s, 3H).

| 264

LC-MS: (ES, m/z). RT=0.970 min, LCMS 27: m/z =225 0 [M+1]. 1H NMR (400 MHz,
MEr=-d4) 6 8.95 (s, 1H), 8.22 (d. J= 6.5 Hz, 1H), 8 10(d, ] = 6.5 Hz, 1H), 725 (d,
J=85Hz 1H), 7.08 - 702 (m, 2H), 691 {dd, =83, 2.7 Hz, 1H}, 241 (s, 3H).

| 266

LC-MS: (ES, mizy: RT=1.137 min, LCMS 07: miz= 280 [M+1]. IH NMR (400 Miiz,
MEF2-d4) § 8.82 (s, 1H), 745 {d, T = 9.0, 2.8 Hz, 2H), 6.91 (d, ] = 9.1 Hz, 2H), 6.73
(T = 0.8 He 1H). 4.6 (s, 2H). 221 (5. 3H).

|°267

LC-MS: (ES, m/zy RT=0 7T4min, LCMS33: m/z=210.15 [M+1]. 1H NMR (300 MHz,

Eb=-d4) 6 8.75 (s, 1H), 8.68 (s, 1H), 847 (d,J=51 Hz, 1H) 8.13(d, ] =56 Hz,
19, 767 (dd, 3=%6, 1 | Hz, 1H), 747(d, J= 53 Fz, 1H), 6.79(d, I = 0.8 Hz, 1H),
270 -2 42 (m, 3H)

LC-MS._ (ES, m/zp RT=0.659 min, LOMS 07, miz=210 [M+H]. [H NMR (400 MHz,
EFS-d4) 6 8.95 (s, 1H), 8.30 (s, 1H), 8 02 (s. iH), 7.65 (s, 1H), 7.58 (s, [H), 740
(d, 1H), 6.72 (s, 1H), 2.35 (s, 3H)

LC-MS: (ES. nv/zy RT = 1.849 min, LCMS33: m/z =370 [M~1]. 1H NMR (300 MHz,
MEHEd4) 3 026 (s, 1H), 8.53 (d, ] = 6.4 Hz, 1H), 8.32(d, I = 6.4 Hz, 1H), 7.93 —
7.00 (m, 2H), 7.57 (d, T = 8.1 Hz, 1H), 6.04 (s, 1H), 2.99 (s, 3H), 2.47 - 2.34 (m, 6H).

LC-MS (ES, m/z); RT = 1428 min, LCM853: m/z= 231 [M+1], 1H NMR (300 Milz,
W EFS-d4) & R87 (s, 1H), 8.17 (d, ] = 6.5 Hz, 1H), 8.05 (d, 1= 6.5 Hz, 1H), 7.13 (s,
1H), 2.61 (s, 3H)

LO-MS: (ES, m/z) RT =1 806 min, LCMS53: m/z = 344 [M+1]. 1H NMR (300 MHz

OEFZ-dd) 6 7.91 (s, 1H), 7.62 — 7.50 (m_ 2H), 7.44 = 734 {m, 1H), 7.21(d. I =83
Hz, 1H) 716~ 7.04 (m, 1H}, 7.07 - 6,95 (m. 1H), 6.52 (4. J =09 Hz 1H), 581 (d J=
(.7 Hz, 1H). 2.89 (s, 3H), 2.44 (5. 3H), 2.19 (5. 3H)

LC-MS (ES, m/zy. RT = 1.062 min, LCMS28: m/z = 231 [M+1] 1H NMR (300 MHz,
MEF2.d4) 8 91 — R 84 (m, 1H). 826 — 8 15 (m, 1H), 808 — 897 (m. 1H), 7.06 (4. J
=0.8Hz, 1H), 2.55 (s, 3H)

[276

LC-MS: (ES, m/z). RT = 0.975 min, LCMS33: m/z = 365.3 [M+1]. 1H NMR (300
MHz,  MIEHZ-d4) 87,52 ~ 7,40 (m, 2H), 7.36 - 7.20 {m, 3H), 5 98 (s, 1H), 3.21 -
3.18 (m, 2H), 2.97 (s, 3H), 2.31 —2.19 (m, 6H), 1.34 — 1.29 (m, 3H).

[278

LC-MS: (ES. mizy RT—1.130 min, LCMS28: m/z—202 [M~1]. 1H NMR (400 MHz,

MEFZ-d4) § 9.04 - 8.98 (m, 1H), 8.26 (d, ] = 6.4 Hz, 1H), 8.15(d, J = 6.5 Hz, 1H),
763 (s, 1H), 7.58 (s, TH), 7.13 (d, J = 0.7 Hz, 1H), 3.72 (s, 3H), 3.20 (s, 3H), 2.62 (s,
3H).

279

LC-MS: (ES, m/z); RT=1.948 min, LCMS 27: m/z =346.0 [M+1]. 1H NMR (400
MHz, OIE2-d4) 8893 (d, J = 1.0 Hz, 1H), 836 (d, ) =5.7THz, 1H), 821 (d ¥=2
Hz 1H), 7.77 = 7.71 (m, 1H), 7.67(dd, J = 5.6, 1.1 Hz, 1H), 7.31 {d. J = 8.4 Hz, 1H),
5.83 (s, 1H), 2.87 (s, 3H), 2.48 (5. 3H), 2.19 (3. 3H}.

S

280

LC-MS. (ES, m/z): RT=2.2min, LCMS33: m/z=355 15 [M+1]. [H NMR (400 MHz.

DIEFS-d4) 6 8.85 (d, F =22 Hz, 1H), 796 (d, J =24 Hz, |H), 785(d, J=23Hz
115), 7 58 (dd, 1=83, 24 Hz, I1H), 737(d, T =84 Fz, 1H),603(d T=11Hz, |H),
3.002-2.98(m, 3H), 2.5-2.42 (m, 3H). 233 (s, 3H).

LC-MS. (ES, tm/z): RT=2.054 min, LCMS28: m/z=346 {M+1]. LH NMR (300 Mz,
MIEFS-d4) § 9.28 (d, J = 1.3 Hz, 1H), 8.84 (d. J = 1.0 Hz, 1H), 8.32 - 8.21 (m, 2H),
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774762 (m, 2H), 735 (d.J=85 Hz, 1H), 585 (d, J=07 Hz, |H), 2 84 (s, 3H), 2 18
(4,3 =7.7 Hz, 6H)

LC-MS; (ES, m/z): RT=1.313 min, LCMS28. m/z=347 [M+1]. IH NMR {400 MHz,

MEFZ2-d4) 6893 (d, J =09 Hz, 1H). 821 (dd. =65, 08 He, 1H). 8.09{dd. J =
66,08 Hz, TH), 7.73 (s, 1H}, 7.34 (3, 1H), 4.03 ¢, 3H). 3.25 (s, 3H). 2.94 - 2.80 {m,
2H), 2.78 — 2.63 (m, 3H), 2.43 (s, 4H).

LC-MS; (ES, m/z): RT = 0,942 min: LCMSS3: m/z = 354 [M1]. [H NMR (300 Mz,

HIEFS -d4) & §.40 (s, 1), $.25—8.15 (m, LH), 7.81 (d. 1= 0.7 Hz, 1H), 7.55(d, J =
9.0 Hz, 1H), 7.28(d. J = 9.0 Hz, 1H), 6,00 (d, J = 1.2 Hz, 1H), 4.21 (d, } = 2.1 Hz, 28),
3.95 (s, 3H), 3 00 (s, 3H), 2 74 (5. 3H), 2.31 (5, 3H).

LC-MS: (ES, m/z): RT=1290 min, LCMS 28 m/z =338 1 [M+1] 1TH NMR {400 MHz,

M ELZ-d4) 5 8 10— 8,07 (m, 1Hj, 7.90 — 7.86 (m, 1H), 780 (d, =24 Hz, 1H}, 7.75
—7.62 (m, 1H), 747--739 (m, 1H), 625 -6.02 (m, 1H), 424 (5, 2H),298(d. J=14
Hz 3HYL 277(d. J= 24 Hz 3H). 244 - 230 (m, 3H). 223 (d_ ] = 6.9 Hz 3H).

287

LC-MS. (ES, m/z): RT=2 288 min, LCMS 07: m/z=350 [M+1]. 1H NMR (400 MHz,

M ERZ-d4) § 9.53 (s, 1H), 7.58 (s, 1H), 847 (s, IH), B35(s, IH), 813 (d. J= 101
Haz, 1H), 761 (d, Y= 9.1 Hz, 1), 722 (d, 1= 3.7 Hz, 1H), 5.81 (s, LM}, 2.93 (s, 3H),
2.41 (s, 3H), 2. 17 (s, 3H).

LC-MS: (ES, m/z): RT=1.107 min, LCMS28: m/z=333 [M+1]. 1H NMR (400 Mz,

HIEFZ 4} 5 8.73 (d, T = 1.0 Hz, 1H), 8.04 (d. T =56 Hz, 1H), 7.57 (dd, =56, 1.1
Hz, TH), 7.50 (s, 1H), 7.45 (s, 1H), 6.95 (d, ] = 0.9 Hz, 1H), 4.08 (s, 3H), 3.06 (s, 3H),
2.71 —2.57 (m, 2H), 2.60 — 2 44 (m, 3H), 2.30 (1q, ] =9.7, 56,48 Hz, 1H).

289

LC-MS. (ES, m/z): RT=1 313 min, LCMS28, m/z=347 [M+1], I NMR (400 Mz,

HIEr2-d4) 6 8.93 (d, ] =0.9 Hz, 1H), 821 (dd, J=6.5, 0.8 Hz, 1H). 8.09 (dd_J =
6.6, 08 Hz, THY, 7.73 (s, TH), 7.34 (s, 1H), 4.03 (s, 3H). 3.25 (s, 3H). 2.94 - 2 80 (m,
2H), 2.78 — 2,63 (m, 3H), 2.43 (s, 4H).

292

LC-MS: (ES, m/z): RT= 139 min, LCMS28 m/z = 386 [M+1] [H-NMR { OIEr=-
a4, ppm): 6 8.33 —8.24 (m, 2H), 7.68 (d, 1 =3.3 Hz, 1H), 748 {dd, J= 8.8, 2.8 Hz, 1H),

22(d, F =88 Hz, 1H), 6.82 - 6.74 (m, 1H), 6.01 (d, I = 1.1 Hz, 1H), 3.96 (s, 3H), 3.11
(s, 3H), 2.32(d, T = 1.0 Hz, 3H).

LC-MS: (BS, m/z): RT= 1.01 min, LCMS33; miz =432 [M+1]. IH-NMR. ( DIEH=-
d4, ppm) 8 8.03 - 7.75 (m, 4H), 7.32 (dd, 1 = 12.6, 8.9 Hz, 1H), 7.19(dd. T=34, 0.9
Haz, 1Y, 6.02 (s, 1HY, 5.00 (s, 2H), 3.97 (d, ] =47 Hz, 310, 2.98 (s, 3H), 2.34(d, ] =
0.9 Hz, 3H),2.07 s, 3H).

LC-MS: (ES, m/z): RT=098min. LCMS33:m/z=333 17 [M+1]. 1 NMR (400 MHz,
HIEFZ 443 § 8,75 (d, T = 1.5 Hz, 1H), 869 (¢, J = 1.2 Hz, 1H), 8.20{d. J = 3.3 Hz,
THY, 7.70 (s, TH), 7.30 (s, TH), 6.94(dd, J = 3.3, 1.0 Hz, TH), 4.00 (s, 3H), 3.25 (s, 350},

2.9-2.82 (m, 2H), 2.75-2.62 (m, 3H), 2.48 — 2 34 (m, 1H).

LO-MS: (ES, m/z) RT=0.90min, LOMS33: m/z=308 16 [M +1]. 1H NMR (400 MHz,
WEHZ-d4) § 8,73 (d, | = 1.5 Hz, 1H), 8.66 (s, 1H), 816 (d, ] = 3.3 Hz, 1H), 7.54 (s,
1H), 7.38 (s, 1H), 6.92 (dd, J = 3.3, 09 Hz, 1H), 3.98 (s, 3H). 3.74 (s, 3H), 3.19 (s, 3H).

LC-MS, (ES. m/z): RT= 1.30 min, LCMS07: m/z = 390 [M+1]. 1FL NMR (300 MHz,

MEF=S-d4) 6 8. 11 (d, J =1 0 Hz, 1H). 8.02 - 7.86 (m. 2H), 7.74 (d. I = 3 4 Hz, 11),
732-7.18 (m, 1H), 7.01 {dd, J =34, 1.0 Hz, 1H), 6.00 (d, F = 1.0 Hz, 1H), 4.75 (s,
2H), 3.95 (s, 3H), 2.99 (s, 3H), 2.33 (d, J = 0.9 Hz, 3H).

LC-MS: (ES, m/zy: RT=1.163 min, LCMS28, m/z=296 [M+1]. TH NMR (300 MHz,
MEH2 -d4) 5 8.84 (.3 = 0.8 Hz, 1H), 8.15 (dd, I = 6.5, 0.8 Hz, 1H), 8.02 (dd,J = 6.5,
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0.7 Hz, 1H), 7.69{d, 1= 1.9 Hz, 1H), 7.51 (d, ] = 8.4 Hz, 1H), 7.29 (dd, | =8.4, | 9 Hz,
| 1H), 3.92 (s, 3H), 241 (s, 3H), 2.20 {s, 3H),

1298 | LC-MS: (ES, m/z): RT=1.138 min, LOCMS28, m/z=311 [M+1]. 1H NMR (300 MHz,
OIEHE -4 § 8.80 (d, J = 0.8 Hz, 1H), 8.14 (dd. 1 = 6.5, 0.8 Hz, 1H), 8.01 {dd, J =
6.5, 0.8 Hz, 1H), 7.57 (d, ] = 2.0 Hz, 1H), 746 (d, ] = 8.4 Hz, 1H), 7.05 (dd, | = 8.4,2.0

; Hz, 1H). 3.93 (s, 3H), 2.83 (s, 3H). 242 (s, 3H).
1299 | 1.C-MS. (ES, m/z): RT=1 56min, LCMS33: m/z=353 18 [M+1]. I NMR (400 MHz,
= O EHE -d4) 6 8.26 (s, 1H), 7.94 (s, 1H), 7.57 (dd, J =83, 2.4 Hz, 1H), 7.37 (d, I =83

Hz, TH}), 6.04 (s, 1H), 4.14 (s, 3H), 3.00 (s, 3H), 2.47 {s, 3H), 2.33 {5, 3H).

| 300 | LC-MS: (ES, m/z) RT=0.941 min, LOMSO7: m/z=347 [M-+1]. |H-NMR-PH-EPI-K-
1211-200; TH NMR (400 MHz, DI EH2 -d4) 6 8.31 (s, 1H). 7.58 (s, 1H), 8.07 (s. 1H),
7.65(s, TH), 7.13 (s, 1H}, 6.87(d, J=91 Hz, 1H), 391 (5, 3H), 321 (s, 3H), 2R7 (d, J
| =9 1z, 2H), 265(d,J =103 Hz, 3H), 2 57 (s, 3H), 2.33 (5, J =103 Hz, 1H).

| 301 | LC-MS: BT =0.623 min, LCMS 32 m/z =282 [M+1]. 1H NMR (400 MHz, OJEtZ-
[ d4) 5892 (s, 1H), 820(d, ] =65 Hz, 1H), 8.09{(d. J=6.5Hz, 1H), 7.73 - 7.61 {m,
ZH), 741 - 7.28 {m. 1H), 426 (5. 2H). 3 96 (8. 3H), 2.76 (5. 3H), 2.43 (5, 3H).

| 302 | LC-MS: (ES, m/z): RT=1.029 min, LCMS53: m/z =352 [M+1]. 1H NMR (400 MHz,
[ DMSO-d6) 6 1042 (s, 1H), 8.97 (s, 1H), 8.00-7.75 {m, 2H), 741 - 7.32 (m. 2H), 7.07
(d. J=80Hz 1H), 693 (s, 1H), 5.77 (s, 1H), 3.65 (s, 3H), 2.79(d, ] = 4.0 Hz, 3H),

| 2.25(5,3H), 2.12 (5. 3H).

| 306 | LC-MS: (ES, m/z): RT = 0.856 min, LCMS27: m/z =352 [M+1]. |H NMR (300 MHz,
[ MELE -d4) 6 8.10 (s, 1H), 7.91 (s, 1H), 7.79 - 7.69 (m, 1H), 7.06 (d, } =89 Hz, I1H),
6.45 (d, J = 6.2 Hz, 11), 5.81 (s, 1H), 383 (s, 3H), 2.97 (s, 3H), 289 (s, 3H), 2. 19 (s,

| 3H).

| 307 | LC-MS: (ES, m/z). RT = 0.868 min, LCMS07: m/z = 360 [M=1]. 1H NMR (300 MHz,
: M EF2-d4) § 8.47 — 8.43 (m, 1H). 7.88 (s, 1H}, 7.80 (s, 1H), 7.14 = 7.11 {m, 1H),
5.88 (d, J=1.2Hz, 1H), 3.74 (s, 2H), 2.88 (s, 3H), 2.43 (s, 3H), 2 19 (s, 3H).

| 308 | LO-MS: (ES, m/z). RT= 194 min, LCMSOT. m/z = 376

[ IM+1] TH-NMR: ( MEFZ.dd, ppm): 6 8.22(d, J= 1L.OHz, 1H), 7.76(d, } = 3.3 Hz,
TH), 7.68 (d, ] = 2.5 Hz, 2H), 7.30 (dd, J = 3.3, 0.8 Hz, 1H), 4.06 {5, 3H), 3.25 (s, 3H),

| 287 (s, 2H), 2.68(d, J=B6Hz 3HL 241 (d, ] = 138 Hz, 1H).

| 309 | LC-MS: RT = | 014 min, LCMS 07, m/z = 376 [M+1]. IH NMR (400 MHz, DIEHS-
ddy 69 14 (s, 1H), 8.03 (s, IH}, 788 (¢, J=33Hz, tH), 775(s, IH), 739 (s, iH), 7 11
{(d, }=33 Hz, 1H) 437 (s, 2H), 4.04 (s, 3H), 3.03 - 285 (m, 2H), 2.79 - 2.65 {m, 3H),
248 —234{m. 1H)

310 | LO-MS: (ES, m/z): RT=1.063 min, LCMS28: m/2=337 [M+1]. 1H NMR (400 Mz,

[ MIELZ -d4) & 8,73 (s, 1H), 808 (dd, J=6.6, 0.8 Hz, 1), 795 - 7.88 (m, 1H), 741
{(d, J =83 Hz, 1H), 652 - 644 (m, 2H), 391 (s, 3H), 385 - 373 (m, 1H), 347 - 352
(m, 2H}) 3.18 —3.25 (m, 2H), 242 (5, 3H), 230 (dd, 1= 147,38 Hz, 2H), 1.72- 1 B2
{m, ZH}

| 317 | LC-MS: (ES, my/z): RT=1.68 min, LCMS07: m/z =372 [M+1]. IH-NMR:{ nDjEF=~

[ d4, ppm} 6 8.04 (s, 1H), 791 (s, IH), 782 -765 (m, 1H), 7.18-7.12 (m, 1H), 603 (s,

| 1H), 4.23 (s, 2H), 3.88 (s, 3H), 2.94 (s, 3H). 2.76 (s, 3H). 2.32 (s, 3H)

| 386 | LOC-MS: (ES, m/z): RT = 0.784 min, LCMS28: m/z = 375 [M+1], IH NMR (300 MHz,
? M EFE-d4) & 9.09 (s, 1H), .01 — 7.98 (m, 1H), 794 = 7. 74 {m, 2H), 7.64 (d, J = 1 3
Hz, 1H), 741 =727 (m, 1H), 6.07(d, J = 1.2 Hz, 1H), 397 (d, J = 3 3 Hz, 3H), 2.99 (s,
3H), 2.53(d. ] = 1.2 Hz 3H), 2.39 - 2.32 (m, 3H).

AXd 20: AESAH BA

g D e

S

VivaolA A% A=x3 AAE <Q7F EHMT2 913-1193(55 pulM)& RE Ao AlL3gt). vlo] o8l oz &)~
E FE|=%= Biopeptided A AU 95% 3o =2 HPLC-AAEAT. 2EHeY Z A ZHoE 2

92 4= PerkinBlmerol A TU@om 384 2 V-uler ZglZzgd Zeo]EE Greinerol A AT, H-X

A8 S-obe =i E] &0 CH-SAM)-& American Radiolabeled Chemicals®E] 80 Ci/mmol®] H] BAL zk= Ao
2 gt EAEHA &8 SAL 2 SoluHA T A AH QI (SAH)S American Radiolabeled Chemicals 2
Sigma-Aldricholl A 2tz §J5eatqlth. EHAIEHCIESE 0.1% Tween® = Biotek ELx-405¢1A] A& 3}lt).
TopCount who]|AZZH o] E 57| (PerkinElmer) “goll A 384-4 ZejA|ZdolE 2 96-U HE nild Z#olE
s #E5FAY. FFE A% XS Freedom EVO(Tecan)ollAd  4=8&}al  Thermo Scientific Matrix
PlateMate(Thermo Scientific)E& AR&3lel EA  ZgojEo H& At AlF ZHe|dS>  Multidrop
Combi(Thermo Scientific)® % 7}&}SItt.

MDA-MB-231 A<= ATCC(Manassas, VA, USA)ellA +dstivh. RPMI/SFEFH A wix], Hydd-AEF Erlo]
A, d BF8A4stE $Hol 8%, 2 D-PBSi= Life Technologies(Grand Island, NY, USA)ellA F3}itt.
Odyssey =27 k2ol 800CW ¢4 3-wh$~ IgG(H+L) 34, 2 Licor Odyssey A& 2719 E Licor
Biosciences, Lincoln, NE, USAelA Y43 Ath. H3KIme2 v TUEFE A (Cat# 1220)=
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Abcam(Cambridge, MA, USA)olA FL3AY. 16% FHeES LY S =+ Electron Microscopy Sciences,
Hatfield, PA, USA)olA F-918Fith. MDA-MB-231 Al¥E A3 A4 wix(10% v/v 4 EZ43E $eHo} &3
o] HZE% RPMID)oIA A8t o™ 5% CO, dFollA] 37TCol A viFs}At). UNC06382 Sigma-Aldrich(St. Louis,

MO, USA)ol A )8kl

Chepg AEERl EE AW BREA B0l B AN SRS GAE A/ YT 5 Aok, oE A
Fenl me AW BEIH BAAE Eh BY BH, A/9F oBE W B, duH 494 ¥4, AY
Bl AL AES 24, 2 2eol JAE B0l EgE 5 Qovh, ol @yuA e

3 2E HE= 71d oA EHNT2 &4 45 3 du A=k, 2.5 mMoll A Al Fsle], DUSOSl Al A4 3 v) 8]
A& AFEE] (3gEe HE H FEE 50 pMolil DMSOE 2%%9-2) Freedom EVO(Tecan) AollAd A¥ 343H&E
o] 10-¥91E A4 wEY. Thermo Scientific Matrix PlateMate(Thermo Scientific)& AF&3le] ZEx 2
3l 384-9 V-viet Eelo]E(Greiner)ol] AsAl 34 Ade]l 1 pul #9495 A AUk 100% A3 a1
m HE FE9 AME AMAL] S-oldlie s HA|~E A (SAH, Signa-Aldrich)o = F4HAT. FFES X &
A 5B (20 mM BicinelpH 7.5], 0.002% Tween 20, 0.005% -3 A2}gl 2 1 mM TCEP) % 0.031 nM EHMT2(A

3 QA" 91z BINTZ 913-1193, Viva)el €% 40 uL= 30 & £t Qfwold ahgith. B4 ghgey

s}

SAMCH- A8 S-o}el:=AwE] 21, American Radiolabeled Chemicals, 80 Ci/mmol®] H] ), ®AHA &
SAM(American Radiolabeled Chemicals), % C-Z¢ ‘3]"’10‘5‘((3—““;1r ot =-AgH ale] HEEH1
Biopeptideol M §/d5|ar 956Kt 52 w2 HPLC-AAE) 73 sAE 13 7] 1-158 vehds fE=s
reete 71" EREY 99 10 uls HUbste] whE& IS (-Er 714 B a5 77 K, #telA HE
= EAF, "vF 'R AHHE FA 2W). WSS A20A 60 & Ft Aol 400
FAEA &S SAe 9% 10 pLE AAA T & 384-9 AEAEH| Y Z YA =g o] E(PerkinElmer)el] %

713 60 & ¥ 0.1% Tween® = Biotek ELx-405 @ A& 7]olA A& &}SIth. TopCount Flo]AZEo]E E]H
(PerkinElmer) 2ol A 384-4 ZFA|ZH|o|EES H=31 ).

o

=3 {-u

=
Kl Eolo

=

MDA-MB-231 HEK9me2 <1-4 ¥ (in-cell Western) £4& g dut FHxl, 3155 (100 nL) S 384-9 AX &
dolEo 24 H718kith. MDA-MB-231 A E(ATCO)E A3 50 pLE Poly-D-#4 ZE W 384-4 A vjF Ze
o|Ee] A9 3,000 AES] FEE A v (10% v/v & EEAstE F-Ejoh %ﬂ 2 1% AYAY/EEPER}o]
Aol W E RPMI/EFEF# 2, Life Technologies)Weoll AE3alsitt. ZelolEE 37T, 5% CO.o14 48 A7+ &<t

oltHlol A 3FATH(BD Biosciences 356697). Z#|o]EE A2oA 30 & FoF Clfuo]Ast & 37T, 5% COyol

A F7F 48 AT B9 lFHol A skgdtt. AFHlold & PBS = 8% HEtEE L3 =(Electron Microscopy
Sciences)d ¥ 50 plLE ZdYlo|Eo] H7Fsta A2oA 20 & HoF <FHold ddtt. Zuo]EZ Biotek
406 =dolE AH7IZ F7]a 49 100 pLe] Al ¢+5e1(0.3% Triton X-100(v/v)< FHt3dh= 1X PBS) o= 2
3 MY, ez, 943 60 ple Odyssey 2% &5 (Licor Biosciences)= Z47he] & ﬂO]E [
Blar Ao 1 A7 F¢t elFHolAd FHTE. ER7) SEFNS A ASAL 0.1% Tween 20(v/v)S ZkE= (Odyssey
Ao 1:800 A H 20 ple @AFE 12 FA a-H3KIme2(Abcam)E H7hetal ZE0)EE 4ToA s
Bek(16 AJZY) clFHlo]lA Bk, ZHo]lEE A 100 ulel A& @Edo= 5 3] A3, 2oz A
T 20 pLe 23 gAE H7Fskar(0.1% Tween 20(v/v)S ZHE Odyssey €4%9ell 1:500 800 CW Fub+# &-mf5-

2~ IgG(HL) @A (Licor Biosciences), 1:1000 DRAQ5(Cell Signaling Technology)) A<-olA 1 A|ZF &<t Q15
Hlold stgik. ZHolEE 49 100 ul "ﬂ’d ezHom 5 3] AXEF F A7 100 ple] == 2 3] AH38
tf. ZYolEE A2 AXEEE T F 700 nm E 800 nm FFoA BHE HEE FH3E Licor Odyssey
A& 2~ (Licor Biosciences) oAl olwA stdth. 700 2 800 MEE& BF =7l

(H3K9m92 800nm Z¢

a A A, A, Comsms) 2 22tel o) g vae Ada90.

Z}7to] ZEYolEE UERT IFFE UNC0638Z AEH Ho AdE ¢3+ 14 719 vixd d(Magss 4)n
oluig} DMSORE A 2l3k 14 7o) iz A(HA AH&))S 23 sF3ic).

Zyzrol Aol Wik Hl& 3] HAS ANtste] EHolE W9 Z+zke] Alg el digk A HAMNEE A4t d
AMgstth, Uz SEES 1 pMllA AFEY E 10 e AE Eme s DMSoolA 3 Wl A
3 sdtk. As] HAEE dgom AAesit:
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C AR A MEBUE - (WIALE WI UIR )
A 3l Il]/g_]_E_:loo_((( Hx xoll Bls Y- ( waestec ®z U= ))'“m)
e =T 3 e d& AR 1C S AT 1Cee FAAE whe FAdesRE niE 4%
HEst7h 50% A= shgheel Fmolth. 1Cy #2 v Aoz H-dd AP 7174 vetrE ad

29)E ALgstel Ausgn:

A3 - AKX
% Ml = HH + (W)
, o714 Ha(Top)= 100%] =3 A (Bottom)= 0%= 1A

ICs #t2 3171 32 3ol YEHoATH("A"E 1C5<100 nME &™|3skar; "B"+= 100 nM =] 1 uM B9l ICos <
T opl WA 10 pM 238 W98 ICee ovskar; "D"= 10 pM 239 1Cs owlsfaL; "-"

X3

| gjote v EHMT2 PEP | EHMTI PEP EHMT2 ICW
i (IC30 p) (ICE0 uM) (IC50 ph)
1 A A B
2 A A B
3 C B D
4 C [ C
5 o4 B C
6 D D D
7 C B C
8 D C D
i D D D
10 B B B
11 D D D
12 D 3] D
13 3 B C
14 ¢ B C
15 D 3] D
19 C C C
21 D D D
22 D C D
23 A A C
24 ¢ C D
26 D & D
27 B B C
28 & 8 C
| 30 D D D
3 D D D
32 D D D
33 D D D
| 33 C C G
' 36 D C D
37 D D )
38 [ C D
39 D D D
40 B A B
A1 D C D
2 D D D
43 D C D
45 D D D
47 C € D
48 B A 7]
49 n 5] D
50 B B D
34 D D D
36 D € D
57 C B C
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