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2-(4-(NERZ2d eI ) E)-6-(4-(4-ol AT e H ezl -1-d) s d ) -1, 4-tmE-1H-F Z =2 [3,2-c] 9 2]d
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6-(2,5-t) &7 L 2-4-(I] 3| &31-1-) 7 ) -1 4-v] v e -2-(4- (W E =2 d) ol d)-1H-9] Z =2 [3,2-c] 9 2=
(43);

1-(4-(4~-(1,4-guE-2-U-(MeEsxd) D) -11-5 E2 [3,2-c]¥gd-6-¢) W) z-1-d)-2-we L=
H-2-8 (44);

3-((1R,4R)-5-(4-(1,4-vHg-2-(4-(mE <& T d) 9 d)-1H-9 = 2 [3,2-c] I HI-6-L)¥ld)-2 5-t]o}x}n| A F
2[2.2.2]26-2-9)-2 -t Z 2 H-1- (45);

2-(4-(NEFRZ2 ¥ d)Hd)-6-(4-(4-o| 25 g a9 F & -1-¢)#Hd)-1,4-t| W gd-1H-9 & [3,2-c] 9 g
(46);
3-(4-(4-(2-(4-(NEF2zZ2hexd)dHd)-1,4-tWE-11-9 22 [3,2-c] 9 g d-6-2) F D) F e}xl-1-Y) =2 9
-1-& (47);

2-(4-(NZFRZ 2R &) H ) -6-(4-(4-(2-T S o D) 3 2} 1 -1-9) 3l D) -1, 4-T] o D - 1H-7) S =2 [ 3,2-¢] )
o (48);

4-(6-(4-(4-o) A 2 dH #|2pxl-1-) Al d)-1, 4-t) v D -1H-T] & 2 [ 3, 2-c ] 9 2] -2- ) -N N-t] v & il 5l & o} ]
= (49);

4-(1,4-01 M D -6-(4-(4- (S A E-3-) 9] F &} 7 -1-2) 7 d)-1H-F B2 [3,2-c] 7] H-2-Q)-N, N-t] | Dl 5l & 3
ol = (50);

4-(6-(4-(4-(2-H EA o &) FH g2 -1-2) F D )-1, 4-t) | D-1H-9 Z 2 [3,2-c] Fd-2-9)-N N-tjw el Al <
Folr|= (51);

4-(1,4-t W E-6-(4-(4-(H EZ3 =2 F &#-3-4) I H 22 -1-L) #l d)-1H-T) &2 [3,2-c] T g D -2- )-N,N-t] ]
gl & Eolu = (52);

6-(4-(4-o] 2R-guH g -1-)Hd)-1-w e -2-(4- (e X ) d)-1H-7 S22 [3,2-c] T (53);
6-(4-(4-o)|2Z 2 hu FgH-1-d) ) d)-1-HE-2-(4-(MEB & X D) A d)-1H-F S 2 [3,2-c] I ¥ (54);

3-(4-(4-(1,4-vW g -2-(4-(We & 2D ) -1H-9Z2[3,2-c] 9 g d-6-U)-2,3-TZF o 23 d ) v o &} % -
1-d)Z2#H-1-2 (55);

3-(4-(4-(1,4-T) W g -2-(4- (M D& ) o) 1H-9) B 2 [3,2-¢ ] 9] 2 Wl -6-9) )-2,5-1) B9 23| ) o] o] e -
- ZRH-1-2 (56);

6-(4-((4-o]AFd I3 -1-d)veE)sd)-1, 4t E-2-4-(HME=xd) Hd)-1H-FEZ[3,2-c]¥2d
(57);

3-(4-(4-(1,4-tHd-2-(4-(Md =29 A d)-1H-F EZ[3,2-c]9gd-6-4) A)IAHAH-1-Y) Z29-1-&
(58);

1-(4-(1,4-tHE-2-(4-(ME =2 ) D) -1H-9 E 2 [3,2-c ]9 H-6-4) NA)-4-mdI g d-4-& (59);

4-(4-(4-(1, 4~ E-2-(4- (M2 DA D)-1-F S 2 [3,2-c]F 2 d-6-Y) A3 e7-1-Y)-2-v & 2Eb-
2-% (60);

4-((1S,4S)-5-(4-(1,4-v¥e-2-(4-(Md =xd ) d)-1H-9 E=Z[3,2-c] I d-6-)HMH)-2,5-t]o}Au A &
2[2.2.2]-2-d)-2-H & He-2-8& (61);

6-(4-(4-A 22z 2dvaezl-1-4) ¥ d)-1,4-tuEd-2-(4-(MEExd) Jd)-1H-9Z2[3,2-c]9 2 (62);

6-(4-(AMA B =2 E2[1,2-a] T 2 -2(11D)-9)#Hd)-1,4-vvE-2-(4-(ME 2 d)dd)-1-3 &= [3,2-
cl¥Ed (63);

6-(4-(8-0] AZ 2 -3, 8-t oA A F2[3.2. 1] 5 8-3-) A d ) -1, 4-tl | E-2-(4-(M e 2 D) Al - 1-9 ==
[3.2-c]¥]2ld (64);

6-(3-SFLE-4-(Fe| =2y 22 (1, 2-a] 9 -2(10)-) 3 D) -1, 4-v e -2-(4-(ME s £ d) ¥ d)-1H-9] &

_13_
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2[3,2-c1¥8d (65);

6-(3-ZF 22 -4-(4-2-HEA o &) I H & -1-) Hd)-1,4-tHE-2-(4-(HE e 2 D) Hd)-11-9 & Z[3,2-
clTdd (66);

6-(3-(4-o] a2 v eil-1-d) 1 d)-1,4-trd-2-(4-(Med 2 d) A d)-I-9 == [3,2-c] 9 g (67);
6-(3-(4-Al 2z 2d v epl-1-d) ¥ d)-1,4-tuE-2-(4-(ME =xd) Ad)-1-IZZ[3,2-c]¥ D (68);
vled

2-(4-(4-(1,4-"rEd-2-(4-(ME =X ) 3l d)- -9 Z = [3, 2] )-2-EF L 2 d) v A2kl -1-
Aol &-1-= (69);

)

—6-

l‘UE

6-(3-EF Q2 2-4-(4-(HER| =2 F¢-3-A) I eH-1-2) #ld)-1,4-t e -2-(4-(Me & X ) d d)-11-9 &
2[3,2-c1¥dd (70);

6-(3-EF2LE2-4-4-(HEZ| =2 -20-F &-4-d) I 2} -1-A) d d )-1,4-HuE-2-(4-(WE=xd)dd)-
-9 22(3,2-c]9 g ¥ (71);

6-(3-FEFL2-4-(4-olAaFdIe}xl-1-¢)Hd)-1,4-vrE-2-(4-(ME=xd) dd)-1H-FE=2[3,2-c]FHH
(72);

6-(4-(8-0] 2F-El-3 8-T]o}xH|A| Z 2 [3.2. 1] ZE-3-2)Hd)-1,4-vrE-2-(4-(HE L& Ed)dd)-11-9 =2
[3,2-c]1d gl (73);

6-(4-(8-(2-ME A & )-3, 8-TJ o} AP A ZF 2 [3.2. 1] &-3-2) ¥ d)-1,4-tvE-2-(4- (e & X D) A d)-10-
TE2[3,2-c]9 g™ (74);

6-(3-EF Q2 2-4-(8-(2-v|EA| o€ )-3,8-t]o} AU A S 2 [3.2.1] &E-3-A)Hd)-1,4-tr & -2-(4- (D &E
DA ) -1H-Y =2 [3,2-c]Z Y (75);

3-(3-(4-(1,4-gHgd-2-(4-(Me =X D) A )-1-F EZ2[3,2-c]¥2d-6-¥)  Hd)-3,8-TolARAIZZ[3.2.
1]L8-8-d)Z23-1-2 (76);

3-(3-(4-(1,4-gde-2-(4-( = d)dd)-11-F ZFZ[3,2-c]F 2 d-6-¥ )-2-ZF 22 9d)-3,8-T o} A} H] A]
S2[3.2.1]e-8-d)Z23-1-2 (77);

6-(2,5-HEF L 2-4-(8-(2-H|FA] o d)-3,8-To}AH A E 2 [3.2. 1] S &-3-) 7l d)-1,4-tH e -2-(4-(M e &
T D)-1H-7 2 2[3,2-c]Fgd (78);

3-(3-(4-(1,4-gH e -2-(4-(H =z d)HAd)-1H-9 =2 [3,2-c]F g P-6-Y)-2,5-T| ZF 9 2 5 d )-3,8-t]o}2}
HAZFZ2[3.2.1]3e-8-U) T2 3-1-2 (79-80);

6-(2,5-U&F L 2-4-(4-(H EF3) =2 -20-9] &-4-) I H 243 -1-4 ) H d )-1,4-v e -2-(4-(Hed ¥ d)Hd ) -
1H-9 22 [3,2-c]9 7" (81);

6-(2,3-UEF 2 -4-(4-ol 2Py H - 1-d)dd)-1,4- T -2-(4-(Hd &2 ) FH L) - 1H-F =2 [3,2-c] 7|
2 (82);

6-(2,3-HEF L 2-4-(4-(HEZB| =2 -20-9 @-4-A) I d g} -1-2) A d)-1, 4-vHE-2-(4-(HEsxd) 3 d )-
1H-9 22 [3,2-c]F 7 (83);

6-(3,5-UEF 2 4-(4-ol 2Py H - 1-d)dd)-1,4- T -2-(4-(Hd &2 ) FH ) - 1-F EZ[3,2-c] 7|
2 (84);

4-(4-(1,4-"W g -2-(4-(Hed <z D) d)-11-9) 22 [3,2-c]7FH-6-2) FHDESLRZEZH 1, 1-TSA=
(85);

4-(4-(1,4-trd-2-(4-(MEd =2 d)HAd)- -9 =2 [3,2-c]¥gd-6-2) HALd)EEZE (86);

1A S22 4-(4-(1,4-vE-2-(4-(ME s 2 D) A d)-1-9 E2(3,2-c]  Fd-6-)HA D) d-4-&
(87);

4-(4-(1,4-"vEd-2-(4-(ME &2 D) A d)-1-9 =2 [3,2-c]F 2 d-6-9) Hd)-1-ol Az 2y g d-4-2

_14_
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(88);

6-(3,5-UEF L 2-4-(4-(H EZ3| =2 -20-F &-4-) I A x-1-¢) #ld)-1,4-te-2-4-(Mesxd )7 d )-
1H-9Z2[3,2-c]9 g9 (89);

4-(4-(1,4-M g -2-(4-(M e =z D) Hd)-1H-9 =2 [3,2-c] 9 2 ¥-6-Y)-2-ZF 0 29| d )-1-0] AR g 1 7 2] ¢ -
4-% (90);

(1R,3r,55)-3-(4-(1,4-tH g -2-(4-(Me=x ) A d)-1H-Y =2 [3,2-c] HFPU-6-Y)-2-ZF 2 23 d)-8-0]%
REl-g-olAH A ZFE[3.2.1]2E-3-8 (91);

4-(4-(1,4-vvE-2-(4-(WeE s 2 ) Hd)- -9 E2[3,2-c] T g d-6-U)-2-EF L 23 d )-1-(2-H FA] o]
) el d-4-2 (92);

1-AIE 228 4-(4-(1,4-UdE-2-(4-(Me=xd)Hd)-1I-F EZ[3,2-c] Fd-6-d)-2-FF =24 d) 3|5
2 -4-5 (93);

4-(4-(1,4-tdd-2-(4-(H D &2 D) A d)-1H-7 22 [3,2-c ] FH-6-Y)-2,5-T) ZF ¢ 2 71 d )-1-0] 2 F € 1] 7
2 d-4-2 (94);

D)yl d-4-& (95);

1A S22 4-(4-(1,4-vE-2-(4-(ME s 2 ) dd)- -7 EZ(3,2-c] A d-6-9)-2,5-1)ZF S 25
DI H Y -4-2 (96);

6-(2,5-HEF L2 4-(IAB =2 H FZ[1,2-a] T2 -2(1D)-A) Hd)-1,4-tdE-2-(4-(HE e d)Hd )~
1H-9Z2[3,2-c]F g ¥ (97);

6-(3,5-UEF L2 4-(IA =R H FZ[1,2-a] F 2 -2(1D)-A)Hd)-1,4-tdE-2-(4-(HE & d)Hd )~
1H-9 2 2[3,2-c]F g9 (98);

6-(2,3-HEF L2 4- (A =2 T FZ[1,2-a] F 2 -2(1D)-A) Hd)-1,4-tdE-2-(4-(HE e d)Hd )~
1H-9 2 2[3,2-c]F g9 (99);

(1IR,3r,55)-3-(4-(1,4-tv g -2-(4-(Mes=x ) d)-1H-YZZ[3,2-c] HHPU-6-Y)-2-ZF 223 d)-8-0]%
ZR2I-g-o}AH A FE[3.2.1]=E-3-8 (100);

(IR,3r,55)-3-(4-(1,4-tm g -2-(4-(ME=xd)dd)-1H-Y=ZZ[3,2-c] HFPU-6-Y)-2-Z=F 2 Z¥d)-8- &
-8-olAH| A E 2 [3.2.1] S E-3-2 (101);

(1R,3r,55)-3-(4-(1,4-tu g -2-(4-(WE=xd)dd)-1H-Y=ZZ[3,2-c] HFPU-6-Y)-2-Z=F 2 Z¥d)-8-1&
-8-olAH A E 2 [3.2. 1] S E-3-2 (102);

(1R, 3r,55)-3-(4~(1,4-tuEe-2-(4-(ME&x d) D) -IH-H == [3,2-c] HFH-6-¢)-3-FF2=29d)-8-°]&
I 2 -8-olAH A ZFE[3.2.1]2E-3-2 (103);

1-(tert-5-8)-4-(4-(1,4-0 W& -2-(4-(ME =X D) A d)-11-Y =2 [3,2-c] FJHPH-6-Y)-2-ZF2 2 d)y
2d-4-2 (104);

(R)-4-(4-(1,4-vve-2-(4-(WeE 2 ) Hd)-1-T EZ[3,2-c| T g d-6-U)-2-EF 2 d)-1-o] A X2 F -
2, 2-gu e g gl d-4-& (105);

(9)-4-(4-(1,4-vve-2-(4- (e 2 ) Hd)-1-T E2[3,2-c] T g d-6-U)-2-EF e 2 d)-1-o] A X2 I -
2, 2-tv e gl d-4-& (106);

4-(4-(1, 4~ d-2-(4-(Md ez d) A d)-1H-Y =2 [3,2-c]FJFU-6-9)-2-ZF o 2 ¥ d )-1-0| AZ 2 I 3] 7| g
U-4-5 (107);

1-(tert-5-2)-4-(4-(1,4-dHd-2-(4-(ME =X D) A d)-11-I =2 [3,2-c] FJHH-6-Y)-3-ZF2 29 )y
Y Y-4-2 (108);

4-(4-(1,4-"rg-2-(4-(MEsxd) i d)-1-9 Z 2 [3,2-c]F 2| D -6-U)-3-EF 223 d )-1-0] A X 2 Z 1] | ¢]
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d-4-8 (109);

6-(4-(4-(4-otol e 7] A g -1-d) wld)-1,4-tH e -2-(4-(MeExd) HD)-1-9E=2[3,2-c]FEd
(110);

6-(4-(4-(4-Brrve) 9 gd-1-d) 3 d)-1,4-tuE-2-(4-(ME = 2 ) A d)-1H-9 =2 (3, 2-c]¥ g
(111);

6-(4-(4-(4-olo] e =Wl ) v #epd-1-) 3 d)-1, 4-tvE-2-(4-(ME=xd)  FHAD)-1-9==[3,2-c]Fd
(112);

6-(4-(4-(4-Brdd) e epzl-1-d) A d ) -1, 4-H g -2-4-(Me =X d) Ad)-1-9 =2 [3,2-c]d
(113);

6-(1-(8-o] e -8-olAR A S 2 [3.2. 1] S E-3-) I H g D -4-¢)-1 4-vvd-2-(4-(HE = xd) 7 d)-11-7]
Z2(3,2-c]¥Ed (114);

4-(4-(4-(3-ZF 2 2-1 4-gHE-2-(4-(ME &2 ) Hd)-11-F EZ[3,2-c] IFd-6-L)l2d) I H2x-1-d)-
2-v g F-e-2-2 (115);

4-[1-AER2E2H4-vE-2-(4-HEdEX dHd) I E2 (3, 2-c]¥ g d-6-d 1o d v |9 H2p-1-d |-
-HE-RE-2-% (116);

2o 2ue)4-re-2-(4-WEE X dHd) I E2[3,2-c] v d-6-4 ]9 v g |7 o g} 71 -
-2-& (117);

2-[6-[4-(4~9]
2-% (118);

6-[4-(4-0l AZ 29 H g -1-) A d |-4-H S A -1-H g -2-(4-H L Zd A0 D) I Z2[3,2-c]FHd (119);
4-[6-[4-(4-o) Az 2d 0 H7-1-d)dd |-1-HE-2-(4-Hed =X drd) FJEZ(3,2-c]Id4-d]|R2ZH
(120);
1-[3-[[4-[1-AE2x22F2-4-vEEx dHd) I EZ[3,2-c]F 2 d-6-
[3.2.1]=E-8-d |-2-vEd-Z2#-2-2 (121);

1o

] Hd Mg ]-3,8-t]ofAH A E =

1-(4-(4-(3-EF2=2-1 4-gred-2-(4-(e=x d) A d)-1I-F ZZ[3,2-c] FZd-6-I) ) I &-1-d)-
2-wE T2 g-2-8 (122);

1-(4~-(4-(1-A E2x2d4-vE-2-(4-(HEExd)Hd)-1H-F EZ[3,2-c] FFd-6-I) )| &-1-d)-
2-wE L2 g-2-8 (123);

1-(4~-(4-(1-("EF22v ) 4-vE-2-(4-(ME=xd)dAd)-1H-H &2 [3,2-c] Id-6-L)Ad) 7= z471-1-
e)-2-Hd T2 H-2-2 (124);

2-(6-(4-((4-ol 2z 27 g -1-d) ) d)-1-vE-2-4-(MEsxd) #Hd)-1H-FJEZ[3,2-c]F g d-4-
)R P-2-8 (125);

6-(4-((4-ol A 2T H 3 -1-d) W) Al d)-4-w 52 -1-HE-2-(4-(Md =2 ) #H D) -1H-F FZ[3,2-c] T &

o (126);

4-(6-(4-((4-o] A X2 A A -1-D) ) Hd)-1-vE-2-(4-(MEsxd) HAd)--IEZ[3,2-c]Id-4-

aHE=EA (127);

1-(4-(4-(1-NE2 223 -2-(4-(ME X2 D)9 D)-11-9 22 [3,2-c] 92 Hd-6-4) AZ) I 2pxl-1-d)-2-Hed =

ZH-2-2 (128);

4-(4-(4-(I-AER2Z2E-2-(4-(Me 2 ) o d)-1H-T E2[3,2-c] 7 d-6-¢) wid) A x-1-d)-2-H g+

E-2-& (129); E&=

1-(8-(4-(1-
E

ANEzx2H-2-( deyxyd)ud)-1H-IE2(3,2-c]9gd-6-¢) Wl )-3,8-t]o}AH| A S =2
[3.2.1]2€-3-

4-(v
d)-2-H g Z 2 F-2-2 (130).
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AT 12

AE WA A1E T o= & el ut
T AP s8H= o R Ale 1

AT 13

A1 WA A1 F o= & o dojA, WHestd d{5S A8se d ARES] e s§E i 19
Aol g HA, TRl GAA, SulzlE Ex A &= 4

AT 14

Al o lejA, 7] "Welds Higel 1 RS, ANRS, B AT e A% AASe SEE e
19 YAl AA, THolAAAA, fuislE T Aok FHREE o, mE 19 Aok FREE .

=4 Az Ag (NAFLD), ¥4
Hg A Had (PSC) EE A 2954 RS (PBOS A Rdhe
]

(

AL A AR F ol @ Fol QofAl, Sy o ARE (IPHS st o Agsh] 98 8gs £t
EERE DEEE : ]

yige] dy

2 o

X
Ty

20201 8€Y 19¥¢] EYH v &Y 4™ W3S 63/067,4659 o]ele FAEH, o]E 1 HEo] E

oo dubdon E-§AL £84 9 (RS Bd Asdwel A=A & ¥
a5 selzold B9, oUW dFES we 24, U 4 4& el ol
g AE e A, A @ Aee] Am E:

3 A
TEY. 2 W2 bR AR A9, 3% OIR9 AATE A |
k g W Aol

gol §8% 2 wue] mE Holw 159 BFHL TR A YR

&+ A Hd (PAMP) T HW%—@_% A AR (MAMP) 9] 14 Al dF WS

Hdoltk.,  ZF 10709 IZF TLRo] FRAHAIL, o= AxE FH AT
AAE, EE= TLR7, 8 B 99 A g-olAet o LJ—E]—/I\—E‘TOH A=A 5 ek, TLR9E= uteElol ¥ WEZ=g
o} DNA (mtDNA)ollA AP Ko7 AR = AEA-EAFo|E-Fold (CpG) REZE 3ol vvwdst dd-7}
g DNAE 4%kt TLROE dF4o 2 b AEFA FolA IL-6, IFN-a, IL-18 ¥ INF-a 9 &35 v
M= MyD88-o|&A 2sxdd ARE 3 d5e T2 AFdAdd 7198 4 vk, (Barton GM,
Kagan JC (2009) Nat. Rev. Immunol. 9(8), 535-42; Li X, Jiang S, Tapping RI (2010), Cytokine 49(1), 1-
9).

T2 AT e bgd 5uA o AR5 (IPF) Adzke] o Aol A1t IPF 2azte] = Az oA

. Med. 2010, 2(57):57ra82). TLR9el oig #7t=<l =3 mtDNA= FH ol [PFe] |7k
d| & umlolompAEA 2l Qtt (Am J. Resp. and Crit. Care Med. 2017, 196(12), 1502). 3},
TLRO®= AZF 2 7 H]-&F4d AW (NASHelA dad-z4d== 9 (Clin. Sci. 2017, 131(16), 2145),
A E uEZZg ol DNAE TLRIY A SLE E38] NASHE fF=ste Ro=w #FEY; (J. Clin. Inv. 2016,
126(3), 859). webA, TLR9S| AAAAl/AdAl= AFst ds Ams7] s 24t AsAZA Y 255 7H
Aoz oFHrt.
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—CH:CH(Cgfe }Cl%i%l—?el)o]jl;

Rse G4, Cs &4, BE Gy AlE2Yol;
Ri= B}7]o]aL
(i) -N(CHs)zs

(ii) 22k 0 WA 2709] R, 2 A $d, dEdud, daAdud, dHeAd, £ ddud; &=

A2t Rpv H5HASR (e €4, G EFL2LY, (G AEELEA, (G AEZEA), -C0)(Cy &

4), C0)(Css AEREH), CO)(EIE), -COICHCss AEELZ), -CO)CH(3IE), T -C(0)0(Cy &

Ry F, Cl, =¥ —CH;ol21;

22 ] R HHALE (i €4, G SFoE2YA, (H(Cs AEZEZ), -C(0)(Cy &), -CO)(FIE),
-C(0)CHy(AE), -C(0)OCH,CH;, TXE Cog A FE Y01,

N
N
lo
&
iy
Nl

HHo' F2, F, Cl, (. &, B AFE2Z2Fo|a;

Z471e] R EYH o R § e —(HolaL;

sheba] ()9 shgE w5 19 iAol ddA, sHolddA, &vstsE & do] AlFHT.

3 AAFEl A, GE -OCH; 2 -S(0),CHz o2 1 A 2709 XEUE XSk #doe]ar;
A e d, dd v deudoela, 472 -L-R, 2 0 WA B9 RpE X3 LS 2, -CH-,
-C(0)-, -C(0)CHy-, EE -CO)CHLCHy-0]ZL; R F4& EE -(Ho)x; Ryol F4 TE -Choli; RE (i)
-N(CH3)2; = (i1) 242 0 WX 2709 R, 2 X8, dEgud, Julgod, sogxd £ derdoeli;
R S@HoZ (o 27, (s ZF9o297, —(H(Cay AEFELZ), -C(0)(C 27), -CO)(=Y),
-C(0O)CH(d), -C(0)OCHCHy, = Cyp A1EFZL 0|l RypE F, Cl, T8 -CH0la; R G €72, Gy &

-
o
u[i
i)
)
o
fr
S~
)
40,

FREA, (H(Cop AZRLZ), -C(0)(Cry &H), -CO(FNE), -COICH, (), -C(0)OCH,LCH;, EE Cop Al
FRGZolal; A7) R HYALRE 4 F, Cl, BE Cp €703l m 0, 1, T 2013l n 0, 1, &
=27 g8 (D] ghete == a9 AAolddA, swolddA, §rjstE e o] AlwHt.

T AA G lA, G= -0CH; 2 -S(0)LH; o258 sy#oz ded 1 A 279 A&7]= Agke sdo|ar;
A= dEgdd, dd, £ dgudela, A2 LRy B0 WA 1709 Ryp= AFH I L2 A9, -CHy-,
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o

-C(0)-, -C(0)CH,~, HE+ -C(O)CHLCH;-°]al; R 4 Hv -CHolil; Ry 4 e -CHeli; Ree (1)
N(CH),; T (i) 22 0 WA 2709 R,2 ASE, IJEZud, Fdgdd, d#zAd, Te
veltdelar; R SHAHORE ~CH;, -CH(CH3)s, ~CH,CH(CHy)s, —CH.C(CHs)z, —CHsCHoC(CHz)z, —CFs, —CH.(A1EZE

z29), -C(0)CH;, —C(0)CH(CHy)2, —C(0)CHCHs, —C(0)(Nd), -C(O)CH(ZNE), —C(O)OCH.CH;, AlE222d, &
ANEF2FEo)a; Ry Folal; Z47be] Ry SHACR Fa T (Y 382 (D9 338 wx= 19 ¢

Aol dAA, ol ddA, dristeE Ee Aol Al Ht.

iy

gk AAIGE A, X C-Aolal; Y= Nolil; Q12 Golil; Qi Ryolal; G -OCH,o.2H-E Adele 2719 X372
Ak Hdela; A= A -L-RE AEE, v d e oddola; R 4 e -(Holal; Ry

Ag, -C(0)-, -C(0)CHy-, T3 -C(0)CHCH-olaL; R (i) -N(CHy)ys F= (ii) Z2F 0
Mo R® AFE, FEdd, ddgdd, ddeAd, = dEudeli; R, 59422 (s,
~CH(CHy)5, ~CH,CH(CH3),, -CH,C(CHy)3, —C(O)CH(CHy)z, —C(O)(Hd), -CO)CH(TE), = AERZ2Hola; Zh

Zbe] Re= gl 3k (DO shehe B 9] Aol 2dal, awelddal, Suishe = o] Algdrt.

3 AR S A, XE C-A°]a; Y& Noli; & Rsolal; Q= Golil; GE -0CH;, o2 X8 Meg 2719 X372
AgkE #Hdolal; Ax Y d T wHdola, #474e -L-RE X$Ha; L& Agolal; R -CHolal; Ry
-CHsolats Rye Aolgud Ev dagxdela, 74242 R,2 A 3L; R, HHASE -CH(CH), E=
-CH.CH(CHy) 01315 Z42+e] Rps 4749l 3psh2a] (D)9 shghe Ev= 19] SiAlo]d A, awie] g4, &zt
E= Gol AT

3F AAIGEl A, X NolaL; Y& C-Aolal; Q2 Ryolal; Qe Golal: G -0CH; 2 -S(0) ;o2 HE ZHA o
2 oAdd 1 yH 279 A2 AgE ddola; Ax 2z LRy 2 0 WA 1789 RpE X $E, vdEod
EE ddoela; L AF, -CH-, 5 -C(0)CH0laL: Ry -CHyolal; Ry F4ola; Ry 242 0 WA 270¢]
Ri,2 A3, dAdgod, dazAd, w5 grde|il; R 59X SE —CHy, -CH(CH3)z, -CH,CH(CH):,
-CF3;, (H,(AIE222=24), -C(0)CH;, -C(0)(Hd), -C(0)OCH,CH;, B A|EZF-Ho|al; Ry Folar; Zhzhe] R;
B Egbes F£4 EE - 88 (D9 33dE == 29 dAoddA, el ddA], gmstE £

o] AFH.

g AA = A7) stgEo] s #eha (1)< 5} B i o gAedAdA, el dA, SvgtE ©
£ d9e AFdt: 2-(3,4-grEA Y )-5-(4-(4-0] & Jéwﬂa}{ =) d)-3-mE-1H-9 & =2 [2,3-c] 9] 2
d (1) T 2-34-UuEAAE)-5-(1'-°] & E'a -y 2l d ]-4-2)-1,3-g W E-1H-9] E 2 [2,3-c] 9]
Zd (13).

g AAGEHE 7] 83Ee] s19 st (D9 F§3E T 19 4S AT 2-(3,4-UHEA A )-5-

(4-(4-0] & iiﬂwﬂa}x 1= Ed)-3-mE-1H-9 S 2 (2,3-c] 98 d (2);  1-(4-(4-(3-(3,4-T W H A 9 ) -
L2-tue-1H-9 &2 (2,3-c]9gd-5-) A d) g gzl -1-d)-2-d Z 2 9-2-& (3); W 4-(3-(3,4-9H &
AlFd)-2-HE-1H-9 S 2[2,3-c] 9 2 9-5-2)-[1,4'-0| 9 F g d |-1'-Ft2 5G] E (4); (I-AF2ZZ 23]
ZH-4-9) (4-(3-(3,4-T W EA H D )-2-W D -1H-H =& [2,3-c] 9 g d-5-D) FH g d-1-d) #leb= (5); 3-(3,4-
Y| EA#Hd)-5-(1-(2,6-H M & 3] gl v -4-2) 9] o ] e -4- ) -2-v| & - 1H-9] S 2 [2,3-c ] T (6); (4-(3-(3,4-
O EA Y )-2-Hd-1H-3 Z 2 [2,3-c] T d-5-2)-[1,4'-H]FHFd]-1'-2) (FED)He= (14); 1-(4-(3-

(3,4-THEA HD)-2-H D -1H-9 S =2[2,3-¢] g d-5-9)-[1,4'-v]gH g d]-1'"-d)-2-HEd ZT=-1-&
(15);  1-(4-(3-(3,4-t | EA | d)-2-v & - 1H- Aii 2,3-c]¥ g d-5-4) I H g d-1-d)-2- (I H g d-1-) 9
E-1-2 (16); 3-(3,4-gW|EAHD)-5-(1'-0] A8E-[1,4' -89 H g ]-4-2)-1,2-t) i &-1H-T E =2 [2,3-¢c] T

Y (17); 1-(4-(3-(3,4-tW=EA 1 )-1,2- \—4\:41% IH-9Z&2[2,3-c]9dd-5-2)-[1,4' -0 gD ]-1"-2)-
-HEYZ 2 d-1-2 (18); (4-(3-(3,4-gHEA)Hd)-1,2-vue-1H-9 =2 [2,3-c]¥ g Pd-5-2)-[1,4'-1] 3] 7 2]
dI-1'-H D HER= (19);  dE 4-(3-3,4-HHEAIAE) -1, 2-v W E-1H-9 E 2 [2,3-c] g d-5-Y)-
[1,4'-v]3)dgd]-1"-7t2 520l E (20);
1-(4-(3-(3,4-T) W EA H ) -2-HF-11-F S 2 [2,3-c] F g H-5-) I F g T -1-Y)-2-(F EF 9 -1- ) of| &F-1-
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(21);  1-(4-(3-(3,4-TIH| EA F ) -2-w & -1H-9] 2 2 [2, 3-c] T & P -5-D) 9] F 2] I -1-2 )-2-(T] | &l o} 1] 1 ) of| B}
-1-2 (22); 1-(4-(3-(3 4~ EA H ) -2-v e -1-9 Z 2 [2,3-c] ¥ 2l d-5-2) v F 2| d -1- ) -3~ (9] E2 D - 1-
PIZEA-1-  (23);  3-(3,4-UHEAF L )-5-(4-(4-o| 2Z 2 A9 F g2 -1-9)Fd)-1,2-t | d-1H-7] 22
[2,3-cl¥gld (32); E& 4-(4-(4-(3-(3,4-tWIEA 8 )-1, 2-T] Wl -1H-T]) Z 2 [2,3~c] ¥ gl d-5-) ¥ ) 7] 7]
Z-1-U)-2-mE Fek-2-8 (33).

148l 7] ggEo] &7 sk (D)9 35hE & 19 Aol ddA, sl ddA, grsE =
T 9e ATst: od 4-(2-3 4t EAEE)-1-HE-1H-9 2 2 [3,2-c]9] 2l -6-2)-[1,4' -0 A F 2 ]-
2} (7); 2-(3,4-O W EA A L) -1-w e -6-(1-((6-H & I &P -3-L) W &) 7] 7 2] P —4- )-1H-5] =
2[3,2-c1FEd (8); 6-(4-(4-(NEF2Z 2G| )3 7| 2hz1-1-9) # D) -2-(3, 4-tH FA # ) -1-v L -1H-F &=
[3,2-c]1F 29 (9); 6-(4-(4-AF2HEIHHH-1-)Hd)-2-(3,4-t | 5A #d)-1-H L -1H-9 Z 2 [3,2-c] ]
g (10); 6-(4-(4-ol a2 9 #|ehxl-1-d) #d)-1 4-tE-2-(4-(E =X ) dd)-11-F E 2 [3,2-c] 9 g
g (11); 6-(3-ZEFE-4-(4-olAZ2Aadetd-1-d)dd)-1,4-trd-2-(4-(Med=xd) #HAd)-1H-9 =52
[3,2-clF=ld  (12);  2-(3,4-"u|EA|Hd)-6-(4-(4-o] Z 2 F a7 2} 3] -1-) 7 ) -1-v & -1H-9] & =2 [3,2-
o e (24); 1-(4-(2-(3, 4" EA ¥ D) - 1-HE-11- Z 2 [3,2-c]F 2l d-6-L) I H gl d-1-L)-2-(F H 2l A
1= e-1-2 (25);  (4-(2-(3 4-tHlE A E ) -1-w e -1H-9 & 2 [3, 2-c] F 2l d-6-Y)-[1,4"' -] 9 A2l d |-
1'-d)(Ed)deR= (26); 2-(3,4-HH EA 1 d)-1-HE-6-(4-(4-H 2 7 F 271 -1-) ¥ D) -1H-7]) Z 2 [3, 2] 7]
g (27); 2-34-tuEAI A )-1-HE-6-(1-((6~(EgEF 2w ) 92| d-3-d) v &) I A & d-4- )-1H- 34
E2[3,2-c]9Ed (28); (4-(4-(2-(3,4-"MEA A D)-1-FIE-1H-9 F 2 [3,2-c] T 2l d-6-L) d D) 9] o) 2} = -
) (HAD)HER= (29); 1-(4-(4-(2-(3,4-H | ZA H D)-1-HE-1H-9 Z 2 [3,2-c]F] 2| d-6-2) o d) F] | 2} 7 -1
Aol E-1-2  (30); 2-(3,4-UHEAFH LD )-6-(6-(4-0]| AZ 2D H x-1-9) g d-3-Y)-1-H D -1H-J E &
[3,2-c]¥2ld  (31);  6-(4-(4-o]laFdEuHEzl-1-d)Hd)-1 -t E-2-(4-(MEEx ) dd)-1-F =2
[3,2-c]¥ &9 (34); 1,4-yrE-2-(4-(FlEE3xd) ) -6-(4-(4-(B| ET}3| = 2-21-3] @-4-< ) ¥ 7 2} - 1-
) H)-1H-FZ2[3,2-c]F N (35); 3-(4-(4-(1,4-"ve-2-(4-(Me =2 d)dd)-1H-9 F 2 [3,2-c] T d
-6-)F) I A ezl -1-) 2 A-1-2 (36); 1, 4-vHE-2-(4-(MEExd) 9 )-6-(4-(4-(H Eets| =2 e
- H e xl-1-) D) -1H-9 F 2 [3,2-c]F D (37); 6-(4-(4-(2-w| 5 Al d) ) 7| e}x1-1- ) 7 )-1,4-T]
HE-2-(4-(MEExd)dd)-1H-9 Z2[3,2-c]F&d (38); 6-(4-(4-o] Az 2Hu o epxl-1-) 7 d)-1,4-t] |
g-2-3-(ME &) Ad)-1H-I=2[3,2-c]9gdd  (39); 6-(4-(4-o] 2Ry gx-1-2)#d)-1,4-t] v & -
2-(3-(MeExd)dd)-1-9 =22 [3,2-c]F 2" (40); 3-(4-(4-(1,4-vHE-2-(4-(HEExd) v d)-11-7 &
2[3,2-cl¥Ed-6-) )2 d-1-) Z2A-1-2 (41); 2-(4-(NZEZ 23 ) d)-6-(4-(4-0] 2
239 #-1-)#Hd)-1, 4-tHE-11-7 EZ[3,2-c] 9™ (42); 6-(2,5-UEF2-4-(I 7 Zx1-1-) ¥
d)-1,4-vrd-2-(4-(Med 2 D) d)-10-9 2 2 [3,2-c]F 2 d (43);
1-(4-(4-(1,4-vH g -2-(4- (e 2 ) ¥ d)-1H-9 Z 2 [3,2-c] T 2l d-6-2) il &) 9] of| 2} 21 -1- ) -2-w D Z = 3k
-2-&  (44);  3-((IR4R)-5-(4-(1,4-vvE-2-(4-(ME=xd) #Hd)-1H-FEZ[3,2-c] 2
—T oA R [2.2.2] S E-2-) -2 2-U WD X2 9-1-8 (45); 2-(4-(NZFEzZeFdexd)dd)-6-(4-(4-
1&4%41 Hepzl-1-9) #Hd) -1, 4-tWD-1H-9 Z 2 [3,2-c]F & (46); 3-(4-(4-(2-(4-(NZF2Z 2D Exd) 7|
D)-1,4-vd-1H-9 F 2 [3,2-c] 92 d-6-)Hd) FAepz-1-Y) Z23-1-2 47); 2-(4-(NEEZZZh=
DA d)-6-(4-(4-C-HEA &) F A b -1-) H D )-1, 4-U e D-1H-9 F 2 [3,2-c]F 2D (48);  4-(6-(4-
(4-ol2Z 2y eb-1-d) ¥ d)-1,4-UrE-11-9 S 23, 2-c] ¥ 2| d-2-2 )-N N-tm el Al & Eolu| = (49);
4-(1,4-9 v -6-(4-(4-(SAE-3-D) v g -1-d)  dd)-1-9 EZ[3,2-c]¥ g d-2-U)-N,N-t] | &l 4l & &
ofml=  (50);  4-(6-(4-(4-(2-HEAlo &) T H et -1-)Hd)-1,4-tHE-1H-9] Z 2 [3,2-c] T 2| -2-< )-
N N-te il ol = (51); 4-(1,4-tWE-6-(4-(4-(H Es| =23 T-3-9) I ex1-1-d)#d)-10-9 &
Z2[3,2-c]¥gd-2-)-N N-tH gl EEolu] = (52); 6-(4-(4-olaF-Eydepd-1-d)ud)-1-HE-2-(4-
(MEexd)dd)-1-FE2[3,2-c]9 & (563); 6-(4-(4-ol Az du | epxl-1-d)#d)-1-ve-2-(4- (e =
) AD)-IH-IE2[3,2-c]FEd (54); 3-(4-(4-(1,4-"E-2-(4-(Me =2 d)dd)-1H-9 Z 2 [3,2-c] 9 7]
H-6-%)-2,3-t FF 2 ) I A - 1-d) T2 R-1-2 (55); 3-(4-(4-(1 4-tME-2-(4-(MEEE ) A d)-
-9 Z2[3,2-c]F & d-6-%)-2,5-TEF L2 D) A A - 1-) T2 H-1-& (56); 6-(4-((4-o] ARz
A-1-)wi) e d)-1, -l e -2-(U-(ME g2 ) A d)-11-91 223, 2-c]¥ &9 (57); 3-(4-(4-(1,4-1vE-
2- (4 (e d)dd)-1-9 2 (3, 2-c]¥gd-6-L) ) Ao epl-1-) Z23-1-&  (58); 1-(4-(1,4-t]H]
J-2-(4-(Mg =2 d)dd)-1H-9 =2 [3,2-c] T g d-6-) il A)-4-md A Al 2| d-4-& (59); 4-(4-(4-(1,4-t]v]
% 2-(4-(ME &2 D) A d)-1H-9 =2 [3,2-c] 9 2 d-6-D) il D) g A epl-1-d)-2- B eh-2-&  (60); 4=
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((1S,48)-5-(4-(1, 4t -2-(4-(d e =2 d) w ) -1H-9 Z 2 [3, 2-c] F D -6-L )Wl &) -2, 5-T] o} AHH| A & 2
[2.2.2]&e-2-)-2- L HE-2-8 (61); 6-(4-(4-A|FZZ 2 HF-1-d)3d)-1,4-trE-2-(4-(H e &
) HE)-I-HEZ[3,2-c]F D (62); 6-(4-(FAB =2 F2[1,2-a]F 221D -¢)9d)-1,4-t 2 -
2-(4-(Md=xd)9d)-1H-9 E2[3,2-c]9H (63); 6-(4-(8-0|AZ2H-3 8-L]o}AH|AIZZ[3.2.1] 5 &3~
DEd)-1,4-YrE-2-(4-(ME e ) A d)-1-F ZZ2[3,2-c] T2 (64); 6-(3-ZFLZA-(IAB =20 E
2[1,2-a]9gkz-2(1D)-¢) #d)-1,4-tugd-2-(4-(Es2d)#HAd)-1H-F Z2[3,2-c]FZd (65); 6-(3-&
FO 2-4-(4-2-MFEA ) FH gt -1-) H D )-1,4-tvd-2-(4-(MEExd) ¥d)-1H-FEZ[3,2-c]¥d
(66); 6-(3-(4-ol&Z 29 gzl-1-d)#d)-1,4-tdd-2-(4-(HE 2 d)#Hd)-1H-F Z2[3,2-c]FZd
(67);  6-(3-(U-ANZFE=Z2I39HHz-1-d) A d)-1,4-vdE-2-(4-(HEdexd)Hd)-1H-F F2[3,2-¢c] T Zd
(68); 2-(4-(4-(1,4-UHE-2-(4-(ME<=E D)) -1H-9 = 2[3,2-c] 9 dI-6-2)-2-ZF o Zod ) 3| o &} 7 -
- E-1-& (69); 6-(3-Z=FQ0 2-4-(4-(HEHI| =2Fe-3-) A7 gtx-1-9) 7 d)-1,4-t) W &l -2-(4- (1]
gdeyd) dd)-1H-IZ2[3,2-c]FZd (70); 6-(3-FEFLZ-4-(4-(HEF3| =220~ &-4-) = Z7-1-
dDEd)-1,4-trE-2-(U-(ME 2 ) A D)-1-F Z2[3,2-c] I (71); 6-(3-ZTFLE24-(4-o|af s
Hez-1-d) s d)-1,4-trE-2-(4-(HEexrd)dd)- - EZ[3,2-c]F2Zd  (72); 6-(4-(8-o] AFE-
3,8-TolARI A S Z[3.2. 1] E-3-)Hd)-1,4-tue-2-(4-(WE 2 ) A d)-1H-F EZ[3,2-c]Fgd (73);

6-(4-(8-(2-W FA o ©)-3,8-Tl oA A ZR[3.2. 1198-3-2)  Ad)-1 4T Me-2-(4-( D22 D)5 d)-
- 22[3,2-c19 W (74);  6-(3-FFL2-4-(8-(2- W5 Ao ©)-3,8-T] o xpu] A F2[3.2.1] % 5k-3-21)
d)-1,4-0) 9 g-2-(4- (N DL D) A D)- -9 S 2 [3,2-¢] 9] ] o (75);

3-(3-(4-(1,4-vug-2-(4- (e =2 d)dd)-1H-F E = [3,2-c] T D-6-4) 7 'd)-3,8-T] o} H| A &2 [3.2.1]

SE-g-)ITR2I-1-&  (76); 3-(3-(4-(1,4-vWE-2-(4-(Me ez D) D)-1H-9 Z 2 [3,2-c]F 2 d-6-2 )-
2-EF 229 9)-3,8-ToAH A ZFZ[3.2. 1] FE-8-A) Z2F-1-8 (77); 6-(2,5-UEF2LZ-4-(8-(2-tEA]]
©)-3,8-TolAHH A 2 [3.2. 1] S 8-3-d) Hd)-1, 4t E-2-(4-(HE =2 d)#ld)-1H-9 E 2 [3,2-c] 7 g d

(78); 3-(3-(4-(1,4-tud-2-(4-(Md &2 d)F ) - 1H-F EZ[3,2-c] 9 d-6-Y)-2,5-T ZF L 29 d )~
3,8-TJol AN 22 [3.2.1]28-8-Y) Z2HA-1-2 (79-80); 6-(2,5-T|ZF 0 2 -4-(4-(E| Ed}s]| =2 -20-5] -
4-)FHFA-1-¢) #Hd)-1,4-vrE-2-(4-(HEEE D) A D)-11-I =2 [3,2-c]¥Zd (81); 6-(2,3-0U=F
L2 -4-(4-o| KA -1-d)Hd)-1,4-gre-2-(4-(EExd) IAd)-1H-IE2[3,2-c]gdd  (82);
6-(2,3-1EF L 2-4-(4-(HEg3| =2-20-9&-4-¢) I gh-1-d)3d)-1,4-tre-2-(4-(Md=xd) 7
-1H-9E2[3,2-c] Fd (83); 6-(3,5-UEFLEZ4-(4-ol Py Zd-1-d) ¥ d)-1,4-tIw & -2-(4-
(MeEsxrd)dd)-H-IE2[3,2-c]9 = (84); 4-(4-(1,4-"ued-2-(4-(Hd =X d) s d)-11-9ZZ[3,2-
clddd-6-)HADEI LR EZR  1,1-tSA = (85); 4-(4-(1,4-yHE-2-U-(HE T d) A d)-11-9 =2
[3,2-c]¥gd-6-)Hd)n2Zd (86); 1-AEFRIZI-4-4-(1,4-UWEd-2-(4-(HExzd) HAI)-1H1-9=
2[3,2-cl¥gld-6-DHAD)FAH 2 d-4-&  (87); 4-(4-(1,4-vdE-2-(4-(HEEX D) d)- -9 S [3,2-
cl9gd-6-)Hd)-1-0)l Az 2B HHH-4-2 (88); 6-(3,5-HEFL2-4-(4-(H EE}S| =2 -20-7] T-4-9 ) 1]
Az -1-d)Hd)-1,4-grE-2-(d-(ME 2 DA D) -1H-I 2 [3,2-c]¥ 2" (89); 4-(4-(1,4-vm|E-2-(4-
HEsyrd)dd)-1H-9E2[3,2-c]98d-6-Y)-2-FZF 22 d)-1-o]| 2 e H g d-4-& (90);
1R, 3r,58)-3-(4-(1,4-tHg-2-(4-(Md=xd) =d)-I-9EZ[3,2-c]HYd-6-U)2-FF 227 d)-8-o| &
E-8-o}AR A S 2[3.2. 1] E-3-8 (91); 4-(4-(1,4-gHE-2-(4-(Med<x T ) d)-11-9 =2 [3,2-c] ¥ g
~d)-2-ZF 229 d)-1-2-H S A E) g d-4-& (92); 1-AEE2Z2I-4-(4-(1,4-vdE-2-(4-(HE
D) -1IH-FER[3,2-c]HgH-6-4)-2-FF 29 Ao d-4-& (93); 4-(4-(1,4-o) & -2-(4-(H]
xd) dAD-1H-FHEE[3,2-c]9Ed-6-9)-2,5-TEF LR H)-1-o|AFd A d-4-& (94); 4-(4-

-fug-2-(4-(ME =X d)Hd)-1-9 Z2(3,2-c] 9 Y d-6-4)-2,5-T EFF 25 d)-1-(2-H EA| | & ) 7]

Hled-4-& (95); 1-AE2ZEI-4-4-(14-"rd-2-U-(MEexd) D) -1-J E=[3,2-c] 9 2 d-6-Y)-
2,5-tEFedd) A ed-4-&  (96); 6-(2,5-UEF 24— (IS =rdER[]1,2-a] 9 -2(1H)-L) 7
d)-1,4-gHg-2-(4-(dEsxd) A d)-1H-9 =2 [3,2-c]9 Y (97); 6-(3,5-UZFLZ-4-(AI =29 ==
[1,2-al9]ezl-2(1D)-)#d)-1, -t e -2-(4-(ME 2 ) 9 d)-1IH-9 F 2 [3,2-c]F 2" (98); 6-(2,3-1&
FORA-(IAB =2 FZ2([1,2-a]F 2 -2(1D)-)dd)-1,4- i E-2-(4-(ME&xd) dd)-1H-9EZ[3,2-
cl9gd (99); (IR,3r,58)-3-(4-(1,4-vmE-2-(4-(MEexd) | d)-11-9 ZZ[3,2-c]F 2 d-6-¥)-2-EF 2
2Hd)-8-0] AZ 2 H-g-o}AH| A FE[3.2.1] S E-3-& (100);
(IR, 3r,58)=3-(4=(1,4-vrd-2-(4-(Mdz2d) - ERZ[3,2-c]2d-6-A)2-EF L =3 d)-8-=
-§-opAHIAI S E[3.2.1]5®-3-& (101); (IR,3r,58)-3-(4-(1,4-tjmE-2-4-(MEExXE) Hd)-lH-I &=
[3,2-c]9]E]d-6-9)-2-FF Q& d)-8-d-8-opAH A F2[3.2.1]59-3-2  (102);  (IR,3r,55)-3-(4-

~ o~

oty (0

-6
z
=
4
2]

= 2
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[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]
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(L 4-vug-2-(4-(dExd) #d)-1-9F2[3,2-c] T g d-6-%)-3-FF 2 23 d)-8-0] A X & I -8-0} 2] A]
FE[3.2.1158-3-& (103); I-(tert—F&)~4-(4-(1 4-tvld-2-(4-(Mdz2d) #d)-1-9Z2[3,2-c] 7]
H-6-)-2-EF R ) A d-4-2 (104); (R)-4-(4-(1,4-HvE-2-(4-(ME =) d)-11-9 E2[3,2-
cl¥Ed-6-)-2-EF 2 d)-1-o]az 22 2-Hudy g d-4-&  (105); (S)-4-(4-(1,4-HmE-2-(4-
(e sxd)dd)-1-9 2 2[3,2-c] 9 g d-6-d)-2-FF 225 d)-1-0| 2228 -2 2-t) e I f 2] I -4-&
(106);  4-(4-(1 4-vrE-2-(4-(M = 2D A D) -1H-F 2 [3,2-c]9Hd-6-U)-2-FF 2o d)-1-0| AZ R
oA d-4-& (107 1-(tert-%8)-4-(4-(1,4-vvE-2-4-(e &2 D) v D) -11-9 S 2 [3,2-c] T g d-
-d)--E e R )Y d-4-2 (108); 4-(4-(1,4-trE-2-(4-(ME 2 ) dd)-1-I E2[3,2-c] ¥ 7]
H-6-U)-3-FF 2o d)-1-0] =z 249 d 2] d-4-2 (109); 6-(4-(4-(4-ote] @ msule) I ebxl-1-2) 1 d)-
14—t -2-(4-(ML &2 D)3 )-1H-2 22 [3,2-c]¥ g (110); 6-(4-(4-(4-B2RAUE) 37 31-1-<)
Ad)-1,4-0E-2-(4-(MEEE D) D) -1-F E2[3,2-c]1F D (111); 6-(4-(4-(4-o}o] 2 =Wl d) 7 of 2hxl -
1—%‘)ﬁﬂé)—1,4—ﬂ1ﬂ]%—2 -(ME sz d)od)- -2 E2[3,2-c]¥ &9 (112); 6-(4-(4-(4-B2E2u) v =}
-1-)#d)-1,4-v e 2-(4-( e e 2 D) # D) -1H-9 F2[3,2-c] 9 g9 (113); 6-(1-(8-0] &2 -8-o}Ap]

]:LE[S 2.112e-3-2) g H g d-4-¢)-1,4-tugd-2-(4d-(ve=xd)dd)-1-Y =2 [3,2-c]Fgd  (114);
4-(4-(4-(3-ZF 2 2-1 4-yvE-2-4-(MEEx ) Hd)-11-7 E 2 [3,2-c]| I 2 d-6-L ) & ) 7] 7| 2} O‘)—
2- Uﬂ FEe-2-2 (115); 4-[4-[[4-[1-NE2Z2I4-vE-2-U4-vEdEx I )T EZ[3,2-c] 2 d-6-L ]9

gl febd-1-9 |-2-m e -2ek-2-8  (116);  4-[4-[[4-[1-(HZFF e z2rE)-4-W D -2-(4- Uﬂ%%i‘éﬁﬂ
é)A%i 3,2-clHgd-6-d]#d & Aﬂ]ﬂﬁ—l—%]ﬂ—ﬂ]@—%ﬁ—%% (117); 2-[6-[4-(4-ol X2 L] 2}
A-1-)Ald J-1-dd-2-(4-Hd ez ddd) P22 (3, 2-c] g d-4-F | T2 H-2-2 (118); 6-[4-(4-0]AZ2Y
AH27-1-A) A d |-4-w EA-1-HE-2-(4-vedexdyd) Z2(3,2-c]ggdd (119); 4-[6-[4-(4-0] =2
A -1-)dd - 1-vEe-2-U-MEE 29I E2[3,2-c]Yed4-d ]2 Z-  (120);  1-[3-[[4-
[I-AE22229-0-4-HEd eI d) A= 2(3,2-c]9 g d-6-L 1H L 1v e -3, 8-t oA A F 2 [3.2. 1] S 8-
8-dl-2-HE-ZaF-2-& (121); 1-(4-(4-(3-ZF 2 &-1 4-vHE-2-(4-(Hed&EExd)dd)-11-9 = =[3,2-
clyEld-6-HA) A Gz -1-d)-2-WEd L2 FH-2-& (122); 1-(4-(4-(1-AE2EZ2HA4-vEd-2-(4-(Wd &
xd) #HA9)-H-9EFZ2([3,2-c]Fgd-6-d) ) g #gpl-1-d)-2-m e =2 9-2-& (123); 1-(4-(4-(1- (I E&F
eEWE)-4-WEgd-2-(4-(M &2 d) A d)-1H-F E2[3,2-c] Fd-6-2)za)dFgz-1-2)-2-WEd T2 -2
= (124); 2-(6-(4-((4-olazzdaH epd-1-d) W) Hd)-1-HE-2-(4-(MEexd) i d)-11-9 Z = [3,2-
cl9gd-4-d)Zed-2-2 (125); 6-(4-((4-olAZ2AHHgz-1-d)wE) dd)-4-wFA]-1-m 2 -2-(4-(H]
dexd)dd)-1-9E2(3,2-c]9gdd  (126); 4-(6-(4-((4-o]aZ 2 u | gpzl-1-d) ) A d)-1-7e-2-
U-(Meesxd)Hd)-11-9E2([3,2-c]¥d-4-)REED (127); 1-(4-U-(1-AZF2Z2F-2-(4-(MEex
D FED)-1I-HEZ[3,2-c]F gd-6-D)wld) FHepxl-1-d)-2-vdZ2H-2-& (128); 4-(4-(4-(1- *FLEJ
2d-2-(4-(Md=xd) dAd)-1-FE2(3,2-c]FZd-6-)NA) I A &1 -1-Y)-2-H D F-eh-2-& (129); HE+=
1-(8-(4-(1- A ER 2 -2-4-(MeEsxd) 3 d)-1H-9 E2[3,2-c] g d-6-%) w2 )-3,8-T] o} AH A F 2
[3.2.1]1&8-3-U)-2-wEd 22 H-2-8 (130).

Sk AAISHI= < 0.6 uMe] TLRI ICs #S 2zt 38h2 (9] IFES AT,
gk AAISHI= < 0.1 uMe] TLRI ICs #S 2zt 38k (9] FES AT,
gk AAIFH= < 0.05 uMe] TLRY 1Cs #tS Zt= 3t (1)9 SES A|lF s,
S AAGEIE < 0.025 uMe] TLR9 ICs #ts ZeE 18] (D9 35tES AlFdit.
g AAGEIE < 0.015 uMe] TLR9 ICy #ks ZeE 814 (D9 35tES AT,
gk AAIYEI= < 0.01 pMe] TLRI IG5 #t= Zte 38 (DY StEs A3t

S woage Aokd Hest B % B ouge 3gE F 4ow 1% EE 19 g
AR, Rl A EE Ak HeHE @ e guigEe Tkeh A YRS ATaT
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[0275]

[0276]

[0277]

[0278]

[0279]

[0280]
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AAA (A& Eol, Auutd), HHAH 7= Ao ANuE A% A8A, Adu F2IA3 AEdA (dE
0], ElLERIE, o|HERIZ HEnlolm) ol=gudiy s
FAZE|FZAHRO|E (dE Bo], EIAEE, dYAtdElE, &
2, gtgmboll, A AaEe ), 2 AR dH, o7
(NALFD), W®]-¢34d A9 (NASH), A Af%, 5244 9 AF5 (IpF), %
A, ol#d A3t Ao Xz F83 XFAE PR &%A (A= 9 0CA, GS-9674 2L LIN452),
LOXL2 AA (A B0 AFF), LPA1 ZIA (& E9°], BMS-986020 E SAR 100842), PPAR ZAA| (d&
o], dgyrgn=2, JeIFgeE W AZFYEAE, IVA337), SSAO/VAP-1 &AA]l (oS So], PXS-4728A
2 SZE5302), ASK-1 oJAA] (d& £ (S-4997 = A2AEH), ACC AAA (& E9°], (P-640186 & NDI-
010976 =3 GS-0976), FGF21 =Wk (<& 5o, LY2405319 2 BMS-986036), 7F2=utA] SAA] (A& Eo}, <
272k, NOX4 AA (& B9, GKT137831), MGAT2 &AAl (<& B9, BMS-963272), oV <lE|zel oA
(& 59, oMFEFT) 2 FFA/AWA HEA (dE £ ofFF)E X olof A=A = &+
Boakwo] thekal AAIgE o] FXR &5 AlE B3I 1% oA X8A, dAH CCR2/5 A (5 Eof, AlU=a
gu| =), Z29eE-3 AAA (S So], TD-139, GR-MD-02), FIREF A 584 ZA3AA (dF So], gAZI}~
E, ZHFIEE), SCLT2 AAA (A& 5o, dHIHEER, dEIHUEEZ), GP-1 F&A &5A4 (A&
S0, g2 FEE 9 AnZFEID), FAK JAA (S 5], GSK-2256098), (Bl & &SA (A& &9, JD-
5037), (B2 &%A (45 Eof, APD-371 ® JIBT-101), L EEA oA1A] (= E9°], GLPG1690), Z=Z t-RNA
AEHEA dAA (S B0, FEFAE), FPR2 &%A (dF Eo, 7K-994), ¥ THR &E%5A (4
MGL:3196) ¢} x=3= o] AH&= = Atk T & AANYHAAN, =F A 2HE E& HrEeE £
To] AMgEe= FUEe ABA(E)E WYE LA, A7 LAFFE, oHEFE ST, oldySFw, UEFH,
\ﬂ_

TER, ALBAFY D ATAT F 1F o1, AL 1 X 3FoRTE Ay,

8ol "TLRO-13t )" H= "TLRO-A¥ A#k Hm Fof "7t el AREE Ao, A7 A vk b
ob & 7] &9lE B g, Rk oyt TLR9S| ofAlell o8] FFE W oo tE FHE xdse A

o2 ord.

A7 e AEAs, B 29y gEH £FEo AEEe Afol, d& 5o +3 [Physicians' Desk
Reference (PDR)]ol AN H Fow = #d 7jeiofd] 49 7leatel o) 2 ZAF npe} o] ALg=
Ak, B gl oA o3 TE ARA(E)T = Y SFEY Fol dd, a9 TAle e 1
o Fold 4 Qry. B e B3 TLR-AH HFHE X5 F e A =S AT

2 iyl 2AAEL A7) 7IAE vkt 2 02 ARAE 7T 4 Ja, dE Eo 449 1A Ee A
HI3| S = 8|AA], ¥uk oyt Ak AA v|EEorel deEl ¥AE AEH ZL V|Ed wE 543 Fo
WAl At o Ak HIMA (g Eo, FYA, AFA, BEA, HAHSA, A F)E AFETFOEH
AAsE 4 k.

wreba], 2 e 1F ol e (D)9 g B A 3&He BAE 23dete 2AAES FUHE 23
3=

"AeRd sEEE #FA'E AR @HAE s=, 53 Efs=cA dAEsty] s # vledokelA At
Aoz 3&uEE dE AAgrt. ARy FHEHe FAe dA VlEEord 49 ZlEAY] ol HY Wl
A okl 1Atel wet Z A AstETE. o] 52 HIAgA o R AAStEE gAY FE 2 A AEA-TR
2dEe Fodd gidA; 2459 drd Fo AR 9 qASgE A5 A&5E 2gErt. AR FEH=
GAE 4 R v-F4 A wd E ook, EBRF oojyet theke A 9 RkaA Fo] FEE EIett. ol gl
GAE A ol&ddl T Aolg i B HUMAE XS ¢ dow, oyd FUke JEL TYd o],
o E 5ol 49 ZlEA A 9y A" A, AFA T FASE A AA] EFECH. AFE Aok
A e B, 2 1o A"l FutEE Qb tid 7AlE &olsiAl dvbed thder 4 dAd, 4
£ £9], &% [Remington: The Science and Practice of Pharmacy, 29" Edition (2013) ol A =A =T}

g5 (Dol we agee Azg ddd Aqe Jelo sudl o8 Folg 5 om, ot R9)-5oq A
woll Hh da Ee Ade o] <ol wpe} gebd S ok

lo
o)
jur)
=
o
N
o
ol
x
rlr
o
i)
o
o
il
-3
JZi
%
Lot
)
By
12
N
oX

1
=
R oonE ARl aaHd §¥or Fojd 5 g 2yl Hfte ® A=, A8 59

E
[<)
o] e AAE AyE, JeR, Ee N R,



0-
2023-0053646

5

=

-

M

=
=)

Lfﬂe
oo
ow_ﬂ_pldl _—
]ET XO_I‘WU‘IF
u_m,_meﬂl ﬂgbmm? W
T e R
ﬂéi M%mﬁ% %ﬂgrﬂ%
i 5T S = o 2
ol - xL:Ti o o R
Hy ok ol ﬁl EE — ;o‘._ ﬁa m_.m o ~ “lq EE XE _]
2 ol N T o i M . Wopo
o s 25T My g8t PG E " P 4
mﬂrx,f = %ﬂ ﬁo%d..%ﬂ = ﬂﬂur = Mo 3
,LIEUE‘.* _o._.O.E ajo J.OLC‘AEXﬂaJlﬂ_LHmEEﬂVI‘DMmﬂEeﬁ w ,EIEHM
0 s P T O me N Wy oF o R Tr R R T il 3
i iy < WO W o _ il —
. .\ o koW Eoﬁo e Eﬁ]q T~ ﬂNoaﬂo
T B T o o pHB R - - o R R
o) X = N ) ofy 3 ) ™ — oo mr Mo ™ K EK = = . gl o © W
W o T SHLw L %,ﬂ%ﬂ% = CARRR I I T " @03%4@34 )
B A xﬂdruo V@.lL,moﬁl mﬂh%zﬂﬁ_xﬁﬂiw o T @Emmaeﬂo#mﬂ ~ % ol T T
ET 1:‘_ e 3 ‘H ol = T . —_— Z.L o — . o T T
B P T ok %m@%gmﬂ@oﬂ SR T AR %ﬂwxmwﬁa@q%ﬂ .
_ o G = = = = = 9 X < dy _ A 7w
oF R kl w2 < T HoUﬂutaﬂ YRR w B = HU ™ o ™ Y W %wﬁ% i <] mﬂm 5 u:w% e
Msmﬁ aﬂmﬂuﬁﬂ, L%Mﬂm%? @laaﬂ@l&wroﬂae 70 o T @%% ﬂ%ﬁaﬂaﬂ .o AW
o o U e s X ﬁmxo&%l ﬁ%hc_aa}:rmm_aﬂ e @ﬂa%%ﬂ ) oW
B @Eu._ o5 @éuﬁzﬂ% ﬂL%WEﬁEWw@WE% il {£Los E.E,i ﬂﬂ%ufmn%mw ﬁwﬂ,ﬂ
= 7. ; o T i o — - = ol ~
rfz Eyihg (TEEsT ,T%f;;f& s To mlziam]f it
i e ﬂefoo»ﬂa Q,mmﬂoHﬂb1Em_xW, ™ M — s ﬂaox_ﬁ%@u% 2 %ﬂ
oo TRy %ﬂfix%wd ® X (- X < W ﬂovﬂm% T
o .ﬂ yﬂdljl ]] ]]rv ‘IJF‘Iﬁ
4 o @wﬂgg wiﬁ%g L ,mw%i o 5 g . Mﬂmwwmaﬂ%oz =
= 25 uywﬂioﬂ ol Y ﬂauﬂwrsi%m Wk 7O aﬁzhio_ﬂﬁ mggur,;dmn =0T T
g ¥ X9 =1, KOO EIR R o B TET o % ox < X ! ~
eéﬂoh e Lya:ayaf ﬂaﬂ_,oac%ﬂé1 o o @ﬂzgdﬂ%%dph X
3 ﬂoEO.nA_Imﬂ oiﬂ%E;oLE ﬂoT.,ﬁaE HEEEML EET Eaeg_ 401“% R MOATﬂuﬂeo yn.r.ﬂﬂ
SO = ﬂo%kimu = U g = ﬂ%;b%é]z. i il o x_shiacng,LuTEEm_x 5 ® -
1y . K o ~ T o B < o - B = ot —_
ﬂﬁ%wﬂ @.Hoo:g% B mw%mﬁﬁ%vuﬂﬁ ﬂV@r.ﬂzﬂ, - Mﬂ_mﬁ%ggz% AT =
o~ ~ = = o .ﬂ.HU — N leO B = o#aﬂmﬁla‘ﬂllx‘l jalis | yJ|U
ﬂnﬂéaﬁo% Eaxo%?uﬂ_ﬂ egha]ua .,&HV}LME UrW} i T Mﬂm A 3 AEnﬂﬂ nmo1x
o aaﬂ ]%Amﬂuojx T X ﬂjl_aﬁi.m Jl h oy = X g mﬂﬂ]J]r v No
E,AEEAAT ewelﬂﬂmmﬂhw duq,ﬁexm_.uﬂ_dn om__AEaW]ﬁHoﬂrmW%ﬂ &Mﬂ ﬂ%ﬂﬁﬂt&ﬁmiﬁﬂﬂwnxx mﬂﬁo.ﬁMﬂ
1 — o X - = K = AR o = .- 1_.111_] -
2o g T L s T % wET R T E o B M of MT i s Tz EAR i
ﬁadﬁ %Lm.moﬂ %Eglgr.w10M€@ﬂimT%W T B L mﬂﬂ@}]&xﬂ%% M %Ml
i ! moﬂwn?wrso E?%?ur«ﬂx@%@ gt Bl %w@b%?ﬁ%%ﬂﬂ ra
iﬂﬁﬁ o o mﬁm% (TR e ﬂ:h?ﬁ_feawzﬂ g% e E:wurﬂ_%anx i e AT
uwm_xa_ﬁ i%m% %E@%?W @ﬁo%ﬂﬂ%WWﬂ mwn* %@i@m«ﬂﬂ%%%ﬂ %EM
T kloﬁm_x ﬂWuul_ ﬂ,,,ﬂ%_u oS o ~ 9 < 1E§LC]MﬂEE.zoV€
1% ol alg A E il Ey xd T ﬁ%;?wiji T,
roﬂoak X o= = % o T - ol 0 o N r 4]2
i,aﬁiwu _H,mﬁwn%é wﬂm“@%xwﬁ di%@%%ﬂ%ﬂw o K ﬂ;ar.n.xm%ﬂ%ﬂm@@%d?%mmm
= CIE) ah1ﬂoﬂ 11_Mﬂn < ol LE]_ZT% BT T (wrale:tuloaaee g o S
%%Eeﬁ.mﬂuo.éwr E%uxﬂmq% ﬁ@%ﬂu_x mﬂﬁ.u{_ﬂ 5 <& =R Q%Mﬂ%x%ﬂaﬂﬂ,zé o
@C&%%wr%%kwaaﬁ ﬂ@@%]ﬂ,_ée:wh %%ﬂ\ A oo T ﬂ?xﬁr%ﬂ% I T K,
Wy T R dlﬂao_u ﬂHAﬁoch q,iuwurrioﬂr%oaoﬂuée < Qe_dn Hﬁﬂ%.,ﬂo]m_x; TR UiMo
MM@MAT Efﬂogbmﬂmm iﬂ,%meo Eaa«%iW%xiEEﬂﬂ %%5 ﬂweﬁe_w_a«mﬁe,%iﬂ,_ma(iov
N ﬂ, ‘0 — o —_ 7640 oyl R — yA V -
2R R W ?&m@o% < %ﬂ.u W ,Evdrewaq@negw o) < B Eamcvctﬂzm_x%:_amﬁuﬂ o =
ﬁoﬁﬁxmﬂ1 .ﬂﬂr]ﬂmﬂﬂ ﬂé%i . o W AELH o T T o 2 K B dn;dr
iR %ﬂwomﬂﬂ R ,m_xﬂmﬂla:% =4 @5 M %Wieﬂﬂ%&wegg 5 o o
o %AT,%oﬂu EE&&%HH@% S o= O di&w]%]%%ﬂ oa T o
FT W Tuw 2 Ged g R o 1 SEY to T = -
a ﬂogoqwﬁiaﬂmL_/iab m_vuﬂ ﬂ%ﬂﬂu ufwu ueﬂa]e%u.ﬂnnm} ﬂﬁegwga
% Ha‘m‘w e ‘mﬂ m.L ‘d.,ll .._NE EE ‘..I_NE Wia ;of ‘En_v._l .EH‘_EIE‘W o E# m._ _6L ‘% C‘.ﬁ = KPR Z‘.w
= I mﬂﬂEMﬂa ylrbﬁotd.‘mﬂEy;]%d.E% "
x _o o EE ﬂa £} 8- . ie EM <X = ~ iy .0
& _ ﬁﬂﬁuﬂm 4omm quot-émwm%{ﬂﬁ or_o.ﬁm/wl
rl 3 9% P EE e gw 4 SE L2 W
& AT&O]ALé}{ xolh%aﬁ
=) T~ ° e1uo%é} r ol
= ziﬂala_x_@ﬂ% BT
Iy T W RE T o
0 z o X X0 i
S 3 — N ovv,Eﬁ
[ S & o B
[ [a\}
=
£
g

- 50 -



10-2
023-0053646

5

=

=

M

prui
o

=
B
g3 ﬂﬂ
N = ® o "
= i % & 1E X
X A?Aa = T
;lmﬂ il LAo
B o= 4 o T
ALEO cﬁl1r1_ _ﬂv«mc_a ﬂr.o
2 BEC T SEEIZET
? 1378 2 %%%H@Wﬂ%
> 1Lc_ah gy &?Ed]@1)ﬂmﬂ ,
iy ® 63 o B R my = i = v U B- i
X X o ,lUEHXL — o = ,m.oia,i
< o ] lo R o o = d i~
o 2w T %%%%Q%Eﬂ Mm«%%ﬂ, ﬂﬂ;
o mﬂ.ﬂ,m galT,]EuTwﬁﬂduovvéaaﬂu E,H,@ do
oy A zodrm«w z];zamwao#aze% W oF < mmum]e W
P REE L LTI, ET Mifr.mw =% 5 S
53 I i;gigoﬁi S OMJETE
B ‘;o“.._ w T B i i = <0 ;of =K HT In_ = = oy izw —_— ﬁa o . o AT = K o — Lf -
o - W of o F u]x‘amafﬂofl_f T o B R i = K X E%%A
X0 N T —_ =1 .dﬂ]r =l o ol Y Eo‘ =t F IFQE ol ,IsloFﬂ ,Llo»
T o = F R X ﬂrdré il :_ 5 & = = < w = EA =
o = < w.amwo],L 2o ‘- Edﬂr_‘_ oTae Wy oF &1ywﬂw.L do o]EAT =
9 %110,%% o%tgleglﬂiw_ayﬁi LT ATw_aﬂo%ogﬂ o 0 iy
: ..%adf %ﬁ% xﬂhﬂﬂésmﬂo_ Iy TR £1r£a L?o_% T
pyic) o o I o X Lm.,ﬂMowx}e ML% g " oo 2 ° = _EHE.Q#
® b o & i Ho q 2o O o W e T do Gl Wo ) T P Z 5 =
o0 ﬂ@ﬂ]@ A o Mga%ﬂo erE bﬂwme ao%imadri 79_050
&+ o ammm;iﬂw;m; b S ok S e w
o cl,ﬁzuu._memw_WﬂoﬂLMocTEEﬂLEEMWWMOE] N_Vgaum, M_m?mmw.ﬁdr.LE z_um_xﬂw.ﬂ ok
-~ 1Hn y RS = 5 8 = — ~ w
Wn% ﬂa]«ohfe o_uxlxurmag@%xmn_ T ZT%% aﬁqxilmAEaa ﬁ%éq op
R ﬁﬂﬁﬂokeg%mM @uﬂu@r.ﬂ;@&r Lﬂ? %é%a»bﬂ @1%% o
_ %Nﬁﬂ ﬂqooE aégomoﬂﬁéﬂ o aﬂjﬁiﬂfaﬁ; = B Bo
k3 o Ja o Ao.# B il [ -~ T n ol yzu iR 2o n o7 o oy
z s AT . - iiqe S ol S e Py B o i
A = " O#L%Eur1§ = A ST S i% ,%Arﬂ ﬂ_ﬁ} -
,ﬁﬂ Wmﬂwr.a;ﬂ @ﬂﬂm_mﬂ@.meﬁwﬂﬂ% ﬂ_o% vmﬁul%m w;%% ﬂgi_;ﬂ No
40 MﬁloleEzom]ezoia% ,caﬂﬁsutzﬁega]e.ﬂ%}% goﬂﬁo.ﬂo@i g_oﬁwE -
7o K S 1qo_1.w¢;c;€ﬂx@¢ui ngo_z,gwr }a;ifﬂgg ) g L
ok ;d«EﬂlE ALLEE EH]&@]@# y:‘_ﬂul;oh %olhoil_b _NATQL ATz.o Al ECL]CUMﬂ =
. &uwuwwﬂr@u mgé %p%dﬂm%o]ﬂﬂ%dmywoh guwl% %H i%%m &
WM Eax_. %E. Luﬂoeez]ou]oxuuuia&mmﬂ,i quuﬁ% Juﬂ,_i = W T ﬂ?ﬂ.&
e ,fwme mﬂovﬂﬂxgq targsoﬂezlolﬂz.mt il o_%?ﬁw T m% O}
B g T ) o Tow R L % o ¢ T mo WO
e o ﬂn/ﬂh% ﬂ%ur«oﬂmoﬂ;xwmqﬂ, ﬂ,sQAMLEHH mo%gguyﬂo% 3o -
i mx]x ﬁLﬁ‘_dﬂme ﬁ«zﬁﬂohﬂLAEL\ﬂozﬁ hrly O hq_ﬁbﬂa7 . LCL|40 dr.l
dﬂ]w - u‘mﬂ]:‘_ Mo _— o - oWﬂwu]Ume B ‘mﬂ]E_,oL % e ,DrlAX_Ea <
zo__oﬂr q ;]J]lmedﬂo .@EE PXﬂu] §1V1brﬂ do .2 = i EEQ W
lvlmn,m.M ,amﬂo%‘w EﬂIﬂEWﬂNﬂd.umoBmx‘urqﬂ%euE o8 B T Mo.#oéeiadrdr.owoo,m ﬁo.ﬁw‘mﬂ&oﬂn
am T <3 5 5 B T B Npop-2 L P righs s LT i - ® A S
aw% aﬁﬂﬂ% d}gg?ﬂﬂmdzogl wp W1y ° _Aﬂgaj} &@ﬂll
T+ E mx%uoﬂx Sl hgll i = o — e D %@Wﬂ?ﬂﬁﬂ%%iﬁlgdﬂ
_r oF = mﬂ.,%xoo],c Htﬂb,o ,OfﬂonA @»w&ﬂr ﬂ@lm_xﬂia@ ﬁTT_E]i
o mawﬂtur,ﬂ)gmﬁvﬁ%%? Mﬁﬂﬂ@ow#w;ﬁrco&r _EEV A ﬂHET R Euﬂga
_— q\ < - i R o EﬂAI]. [y —
H 1] HEWWHMUr op K & ) mngﬂ#wbt%m]e@ i) Ho up =K ol 41rux B W Ho 1T = 3 .5&4 p
1/§1rqo R ﬁ%@u ,:xo11rxod1r1 = o ™ T PR W) AQQ_odrEﬂd
e MEE Aok . ,E&no%%? ) o= ATmﬂx ,}ﬂ?o o 7 =
=T N éqm@ Zal:! o o T = "D x mwrusu B ,@whog o aaumue(ﬂ xomﬂOM | .
Hrﬁ1oaiﬂﬂeeﬂﬂﬂﬂaﬂaieeﬂﬂMl ori7u% Lfegigﬂﬂw %Nrg_ﬁ?ﬂ&z. Oﬂm
S TS BE T R hi . rz Y % E EE5 G T B
Zq\o,ﬂATﬁ_ﬂﬂdﬂﬂlqﬁﬂT&!L%‘_ %ﬁwﬂoquwm_h XTEH._, MJAI a‘_qgouowq
& E.u:mﬂo,wpovﬁeA ﬂmﬂbcﬂov mﬂﬁothLezﬂa HTEH,E m
m Orl g »ﬁ ‘IaE = Y EE AL‘a‘ul‘IEJlo Lf | ‘ul " T -y
= —_ :‘_]mﬂ]qfﬂﬂp‘ (\i ) e#eotﬂf‘ MAA ﬂoo oF —_
= N~ oﬂAL ~ ) = ze_dn N X R - =)
2 ﬁlxaﬁ11§g@% = ¢ﬂ1_ i
& TR r - KF ® ,muMHLf] ® B ooy T
w < T Efwmam% ® 4 ﬁa@w%ﬁ =
_dn%o;WAT :|1E.0t iaoﬂ_. ,;ou :ogaurog_.ﬂru (-
= _:Lg]oraum Nrﬂaiﬂ_é
‘Wdﬂ_é_,l S N 1_H Jo
— _@Mﬂ@ F ,uxol,}
— uoLmﬂ B _EV
& Gl Ayl b
= ) me_ﬁwodr N~
g 25 b
&
[a\}
=
g
[a\}
=

T AUt
Q .
u
gull, oA o

Q/}j'z'ﬂ TC
- 51 -

p
T

H]ﬁ
ATR 5
38
&5

[0295]



=
=

B

o) =¥

—_L

=

10-2023-0053646
Q)

5

=

=

H

i
=)

1

o

H]

ul
ol 5asl svkd o

==

FHE

a9, &=
’ =

E

A, oF

A

ZE & o]
gujd &=,

=

34 <A

= 0
3L
I~
o,

ShA

ey ¢
A8, A7]-&8F B A A]2® (SEDDS) oAU d-LH-EIHE Zgd g

ok

=7

A

=

]

5L 2 (CREMOPHOR) Al &g A (Wk2=3Z (BASF)),
12, oz

4 Aegt, ahtaekad

I3

of efol A&

oy

E
T

",
Aldlel E, A

>~
=3

1000

[0296]

R R E g T BT e Mo e Wl o N e m/Eer. L
‘m;A ,.m_! &o M = ‘MM NE \_M.M ‘_Wﬂ OE M_u.;l 4O|A _#M_M ‘Mv.ﬂ 3 _.72 ET ﬂ Zﬂn H V &W zAU E‘.ﬂ —_ _&l ‘Mﬂ ZA ‘ma 03 QL /‘Wl\ Eﬂ Oﬁa
P ReE mLE g oyswe Lo B Pe Dwapy FT®my o tw
Te® w®TE BRXLe woo3w L feRd TeHT N g
= - — e T ooy ~ o — ~
AT TERs 2Re 0% TIRFe mwm L3 Fe® Moy o ww
. oo oF EOWr o oo 0 = - ~ T & N L0 o oE -~ )
) o T o OS] A T T oo i = ot =2 F ) = W o= o Ik
aF o TEPE TR D P i BT oﬂwjiﬁzﬂ T LY
o oJd e of .o X T W o <0 o - X iy 3 ng o ooy = or .
Swm o T wh° R Loyt T M w D B T~ PwSPyr awr ST
= = - —~ = m_qu ﬂ/l EE E.E ﬂo o HE &O —_ =n Lf &) E.E Ny — = u
T wﬂm« B = ) GO % R = o =" m LT (ma&mﬁﬂ_ 2o o W o o i
—_ ~ A —~ = J — = Of g =K ~Am O H _ —
iy TIGE mized Lgiaf 2ir o.piiilar R Rl
A N = X B GG L < il I LIIVIIIC) - )
wﬂﬁf&dm %m«ﬂwﬂ MM%M‘@@_OZ mﬂﬂﬂmezj ﬂmﬁ#i Wﬂﬂﬁﬂu‘%%ﬂ i%ﬁr_ ﬂr.%%
iU <0 o = e e o . i bl 5 T 3 h= o
e A %mﬁﬂmv% TeEEa SEP TRl E T 47q 2iT
~ o o = — e ! - o N
w BT T e gyww 2L JRETEN CLE FPrazi4A gz 7
ﬁamﬂ Mmﬁﬂmﬁ Qﬁomﬂ%&o ,uiea EHMMH E#EL}L,mou%ﬂml} &oiMu %v@oﬂ,
vl = ze] pze] N3 f B 0 — f — N
T OXREN O TTETE wﬁﬂ%%.@mk e - i VD N
il o S - TREET T_T a g T b e
— A - - — - .
TER BILE wmodwwg B oge® wpd e FhTg gL 2
LEd IFsI sHT L oo & t wmr U3 FoexaTg 22 Tod
S T ° — oo g m o Kmzw T BEAE meT o TR new pPs
NTE R . I s B - a THCHT . N A T®, ®CT
TN meoy PaguwslT oo Ewmaf P BReb® Py o g
Fre w,rwE wgu =20 gieme® o E Io - aTLaN XL A7
® o 4y wr L ow el Towm wTT CSx 2T I
= T B A+ il o o T o= TRy T .~ ) B w2
zovﬂ T = ,alo.ﬂg. %aﬂﬂﬂﬂwh E@P %%EA%))W TRy, oy e <
e L O %mmmqownwm Pohd T THe BEETqECR by Foox
o o= . .o Hu - oh . A e o o N ek < = <E ) w
= X ;Ot o ot - . 2o EME o . — ut o ~ 1Zro iy
ﬂriﬂr ) 1rL‘|EL|o» g .01 i g o»ﬂ o9 4 s, e]Edﬂ ](nﬂ tm R 7_1.
Sopf PTEEC LTLETS Tegiel CTE 2aTagER” 5TI DT
i\ o T . = o= B o T TN S ~
ZEO L e teE PRes? Snifra gl Deckzele G50 0E6
oy @ - oo o] 7 W o e _ ol - — T 2 = N
ooy BEXgRH pw _wET w_%&%%ﬁ.o%% R E oy _TRE g g Ol
) BN o W o B o W W =g ) oF X % T K o X
Koy de g % Ay r/,#sawxrmtang. 5 TRw g gw? M N T Lk oy AT% R X
—~ = - - H X0 —
BomX mwPeR kTl i PI Eak ol 4RFHE ] {ze paw
(S I T~ XO 0 o ~, © —_— = BTN &3 ooy -8 o = K T °© B =
w A o T F IR o X g P g T e oy a =
Hleg TESLx B¥8xNa FTroBHg T40 BT 4rm =rPL AT
WOE o of xoﬂﬁm@mﬂﬂ?w%%ﬂ g o d N - porw %ﬂo
T =9 N L = N N . ) B = S S T
o < %O w AL N e N = i I - ) PRYTETETAwmR L LT OH i
< | Lf mw_._._ oF 0® m.—a - #UI T oo X ‘Ur X oF mmE = mrTc ME BR ‘Tro NE B E..ﬁ o o % ‘mﬁ &O - mro
= Cog o W= . g RS N - B A B ) ok B|H n "o~ ~ a9
TEMT BRbdRT WE P F 7 REMTRS PR WEMFWR T T TN T UM
= % = = = N =
N N N (=} (=} (=} (=3
[a\} [a\} [a\} o o o o
=) =) =) =2 =2 =2 =2

_52_



o)
714

<
T

=

p—

i3
=
T

T

=
=
a-

=l

1

10-2023-0053646
o

A2 &71e] 2%l

AL 3

o

5
=1,

14

o}

=

ZOH
)

ehn, B, v mE o

p

L

3

[¢)
AR7E 94 (e

L

L A2 §719] 25

Ej

4ug 97
543
)

i3

=

N

2
pul

-

1%l

==
o, Feprd, e

_]

2

[e]

.

o 2
o] X1
NYE

=

o

=, 1717
5o,

=

=

71 ]

It
=4 (4

ks)
i

k)
w

[e)

o
B A5

Al

Aoz g7

A

[0304]

it
frl

N

[0305]

ot

il
N

2 A

ol

<
=0

A el

Al Al 2l &

2=
=

on

[0306]

)

Sl FolM FHEH,

i3

b
=

o)1
p )=o)

A

=] A

i

dhel e 1ol o)

pal

[0307]

il ol sl

3]

kel &del 71EAtel €

0
i
zel

on

on

0SS

B

ol
el

™
e

[N

3 Azl Aol E o

3, ol Ropel glelel g

:3

Itk

o

(Protective Groups in Organic Synthesis, Third

_53_

[Greene et al.

71e] Bo] AR5

L

[e)

A B
Edition, Wiley and Sons (1999))]o]t}.



[0308] HS-2) 1

z R
YR 1b
2 AN
Z_)? N2 > ZZ—YH N + ZZ—Y+ N R3
N na st X F~N X P ~N
H H H
1.22=Cl, Br,Ex|
23’ P e 1c 1d
Z%=HEESO,Me
l N-¢+2 3
1a
R3
2% TN
XA ~N
\
R1
VR A\
R—W  N-Ar-B(O%), B(OZd),
N \
1f 229 AZ

R3
VRN B
el N-Aﬁnm @
N X F~N X F~N
Ay \R1
Ar=old & FHZoE, W=N £ CH PG=1%7|

i, ¥43,
igns,
ii. 71 WA
R1
Y N
X
[0309] "

[0310] HL-S Al 10 35]38)A (I = (I )] s}t 4

S 1la 2 <47 1bE

_54_

ZIHSd 10-2023-0053646

< ZIARE. #ebg S A7 va(EgddEaa)HeE

ot agstets AL 1e 3 WdE ?5‘%‘

—%%‘ﬂ% leg 5% & Ak, le¢t HEUO|E oAdHE 1f9 Az=7] AEHS 354

A F5EL F dn. PRIVHAR, ledt BEUOIE JXHE 1g9]

ALLFOE 1hE 5T F AaL, ol& F4st, gus 9 F7F WA o3 ek (1')9] sgE= A
_/': o



10-2023-0053646

5

=

=

o

i
=)

A= o N %orﬂWa%&.%ﬂ«M No
EIU ] < i mﬁ <0 N qAT B ;o.ﬂ = A
= oy U T T __ 0
S g CEEM s e T
W oxT S T W ol T 2% _
L= = = JLIOOLLW_ N
By M T G L & i
T R D e R Ho
= . ToR " o < ol o N T =
P Al ﬂaﬁi . ﬂAﬂoiﬁﬂﬂ 5~ F
ENGaC Moo= oy Be &y
= o T W g X BN o = ay
E#\) | 42‘91]..&HX N
- N = - letﬁoz 0 {n
M _ oo TEXEY R RE =
o~ TLZoy e o <
a NM oo TNom X e LT
* s T TeirT¥Rr I
a kol K — Mo M7 <,
— o ‘% _Jlﬁwﬂ < o#a 'y ﬂ < Eo - e ﬂo W_.H
S o K
T AT BEEdETe M N
. S a1l
. = x Txd Mg B
< T o = = KO = o vl djo T ol
o#o N o o — 0 _ﬂvﬂ b J AR Eru o
lerQ‘LI‘__HO 70)&4 \Ll‘_lx_unL\A g‘lr
= o= R A xR Wl =
o T o B A (I KR A - Az
[N anﬁ A ‘IJI ﬂAIZ..# \wr_dliéq <, 0
amu__ - o iz o BE R ~ %_ﬂuiﬂﬂ w A=
& Pz %o r  ®e o B R oW g X BT
. Py % o NBERpgg BT W ®
= >Fx — > > xX = o + mm% o N %mﬂut o Wﬁﬂu
| - P Aoawp% A%aaleﬂLor B = do
5 o T D LTy P
B U T <o N 5
© z 1 - o AT_&« ,_1101,ELH._§A€.W.6 Othl
© i3 x (O] | .A_.ﬁ = X ‘Llﬂo_ =
o N o o x alh] q X = B . — N o o] W -
a G4 \N\Dmu na_a @ ol MMEAT dﬂﬂma M_t ,W__él ) Moq s o
ZzT Z _ T o e mAl w o o< ) ‘o|_| T /X o m  Ho alpl
T — J\ = — wn o < - . RG]
\/ ™ dﬂlrﬂAlLO Y N qu .HLLO K
N - ~ . o7 A EK oo D O o FNE
> > < o U o - LIS SRR T - 2o
N N / A ZAF T o mo o hAw il n DM T o
~ B B Cha = o !
ﬂc WO T (- = E]]E.J] =
g wn =2 TXe SXwlT g
o asay ~ = oo ow oo - o <N
o A oo M EA Iy N .wm T
T i — I o T~ o TK A R
Y o SR - B " A Keapi g ¥ P00 -3
1 -— _.MVL —~ \.&i ‘:I/E ﬂUJl E.E ﬁo o LE dﬂ mx ox ‘..%0 ‘M o
= gis = o ] Lo L o T 3
b E OE_;Iﬁwﬂ.l ot X Lt‘lél ) ﬂ‘l
< ® W ;lmn_io_ 7H._‘_]X T Y
= z ) = 0 o T K T A A G
_ Av B %QE%. ﬂ@%ﬂﬁﬂ%ﬂﬂ% S
i b » R T &3 B o
7 7T TP rx T ab ol Tapg I
9o x ! oo T fom < oo 7o 0| T G
= < DU RA W BT KA A K K d

[0311]
[0312]
[0313]
[0314]
[0315]
[0316]

_55_



[0317]

[0318]
[0319]
[0320]
[0321]
[0322]
[0323]

[0324]

[0325]
[0326]
[0327]
[0328]
[0329]
[0330]
[0331]
[0332]
[0333]
[0334]
[0335]
[0336]
[0337]
[0338]
[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]
[0347]
[0348]

[0349]
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3tet HAe A=gL LEZ(ChemDraw Ultra), B 16.0.1.4 (BB YA AZE (CambridgeSoft))E AR&3}o]
o7} AFE-E T}

iih]
ol
ol
QoL
38
o
ol
QoL
N
2

BINAP 2,2'-H] 2 (U] d ¥ 257 )-1,1' -0} 2 g

BOP MlzEgot&-1-dGA Ee] - (Y dolr| n)- X2 5 AALEF QR E o] E
n-BuLi n-5¥ &

A4 23t 74 A ER

FRHU-T YEF FE2U-MEid-1-&xd)oa=

o

Cu(0Ac), SFAIEAFZ(I])

DCE T &= 2o gt

DCM TS = 2wt

DIEA Tlo]azZHoeolyl

DMF N,N-T] vl & £ Z-o}] =

DNSO HwHd &FA =

dppf 1,1'-Bl2(H)old E 2w ) o 24
EtOAc olld opAlH o] E

EtOH of gh&

g 19

h AJ3F

HPLC TA%S oA A 2nlE ey

KOAc oM EAFZF

LCMS A A 2vlE g v]-def 3y
MelI wlgl ofo]@tio]=

MeOH wlEH2

NaBH(OAc); 4 EoMEAHES Egto]=
NaOtBu 4% 3F-HFEAI=

NH,0Ac oFAEATRH

Pdy(dba); Eg]z=-(tjdld el dlopA &) v Zeha
PdCly(dppf) [1,1'-H]2=(t]slld 22w ) w2 A v S 2 222 (11)
Pd(PPhy)y HES| 2= (E A9 Z e
pet oHEZ Af H=

t-BuOH tert-H-&H&

t-BuOK 2§ 3F-FEA=

TEA Ejogolyl
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[0350]
[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]
[0360]

[0361]

[0362]
[0363]
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TFA E]EF R olHEA
THF Bl Edts]| =2 Fe

XPhos-Pd-G3  (2-TIAIZ 2 A E AT 2" 4' 6'-Eg]o]2xea-1 1'-H#d)[2-(2'-obu] 1,1 -H] )] 2
ZE (1) HeEX ol E

A %

AHA FEYeRRE FYT BE A% gy vEhA &= ¢ F7F AA glol ARgEgitt. ¥ BE F
I A Aloks EFeleE BE WS B84 797] st gtk A 2] 3 2 ERE HEA
400 T Ale o]} 5008 A ol A ZIFEATE. LONS #A41E B2 TV B SQ A% AE7|9 AELE
YEl~ AFE UPLC Al=8l (Z9: BEH C18 2.1 x 50mm; ©]FAF A &, 0.05% TFA ¥3; o]54 B: ol EYUE
g, 0.05% TFA ¥3F; Ful: 1.6%] AA 2-98% B; #%F: 0.8 nL/&) AolA $33ka; HPLC #41-2 SPD-10AV
W #1E719 AZ"5 Avb= LC10-AT HPLC A8 (Z3 YNC S5 #¥]2~=9 0DS 4.6 x 50 mm; o4k A: 5:95

= H]
OM]EHE% 5, 0.1% TFA £3; o]%AF B: 95:5 ol A|EUEH: & 0.1% TFA E3; vl 408 ZAx 0-

100% B, ©]oJA] 100% BollAl 1-2 fA; 8 1 nl/2) oA F838taL; AAE HPLC BAE SPD 20 UV A=
71} ﬂ%% Almb2 LC-8 FAE HPLC A" AollA F3sisith.  dAs =12 23 dxajel 7]A= o
A

Ao 1

2-(3, 4t A ¥ d ) -5-(4-(4-o] A Z 2 Hu] o 2} -1-L ) ) -3-E-1H-F Z 2 [2,3-c] T 2|

A 1.1, 2-H e S A -4 (Z R -1-91-1-) WAl

HyC— OCH,

OCH,

-10Col A THF (70 mL) % 4-ol€]ld-1,2-tu| =

15.41 mL, 24.66 mmol)E 15+ AA H7lsigltt. %%
27.7 mol)E 3%l AA ISk, olojA, EFES
SgRyE &9 (70 mb) o2 AFsTh. W

HEk (3 x 60 mL)o.® FEUTH. ¥ FEES
FEs olaa ARvtEIaN (200 g Hel7F 2, 0-10% o€ okAlHo| B/ E A g sto] 1,2-HHFA|-4-(Z
27-1-91-1-2)WlAl (1.65 g, 9.36 mmol, 76% &) WA wAZA FSakArh. LIS (WD) = 177.0.
o

= IOCOHH 455 ot ks & Mel (1.735 nL,
AZoA 1AZE Bt waket ity WgES X3 ¢
& 3ol t=F 100 mLo

a,50, ol Al dx:AI7Ia, #

)

A e
=

A 2. 6-F2Z-4-0}o] 9 T3 g Hd-3-0}7]

Cl

-3-d)7FEnle] E (1.939 g, 5.47
CellA 302 F<F wnkgh th, Aol
1 N KHPO, (30 mL)E H7bstar, A

Aok FF FEES T NeS0, delA AxAzT. &

0ColA HEFRZRWE (30 nL) F tert-549 (6-FEZ-4-0}o]&
mmol)<] -&Ao TFA (30 mL)E 3ol ZA H7Fsidivr. A a8
A 1.54% soF awtetdi. RS A9 FF AxAFHY. FFRE

Ll

ot

=

tEE29E (4 x 40 nL)2&E F=3}

o
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[0364]

[0365]
[0366]

[0367]

[0368]

[0369]

[0370]
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g FF el AAzIY 6-FR2-4-olo] =¥ g H-3-o}7 (1.356 g, 5.33 mmol, 97% &)< AFA IAR
A FEsdh. LONS (i)' = 254.8.

A 3. 5-F22-2-(3,4-TWEAH L )-3-He-1H-9 22 [2,3-c]Fgd D 5-F2ZZ-3-(3,4-0H|EA HD)-2-
We-1H-922(2,3-c]9gd

OCH;,
OCH;
CHs OCHj
Clho { Cla {
I OCH, I CHs
NN N A ~N
H H

DMF (25 mL) 5 6-FRE-4-ofo]ewygwl-3-o}7l (1.90 g, 7.47 mmol), 1,2-TJHEA]-4-(ZEZ-1-21-1-Y)
WAl (1.513 g, 8.59 mmol), 9@3t8]E (0.317 g, 7.47 mmol), BRI EFE (3.96 g, 37.3 mmol) %
PdCl,(dppf)-CH,Cl,-F-7F= (0.366 g, 0.448 mmol)e] E&FES E7|AI7]a, Ui Hlo]doA 100TeA 164]
b st tEEgit. ARo® W7t A, EFES oY olAHCIE (100 mL)E EAsta, AolEE F3Il o
3ttt ABRES FIIR o9 ofAHOlE (200 nL)E 3|45k, & (3 x 50 mL) ¥ 95 (50 mL) = A& s}
, T MgS0, AellA AXRAIATEH, fulE JF sho] AAG §F, FRFES o)aAF ARvEIHY (220 g A
g7 A, 124 249, 0-1% l%%/ﬂ%’—iiuﬂ%)i st 2% oldAAY E3E (1.62 g)= 53T
olojA], o] A EIELS SFC 27 (7]7]: WEAZ MG II (CTR-L409-PSFC1. Z+#: 7)== AD-H, 21 x 250
mm, 5 Plo]ZZH|E, 1%4} 30% WeHE / 70% CO,. % 27t 45 mL/, 150 Bar, 40°C)ell #-&3to] 5-2 =
2-2-(3,4-gHEAHE)-3-HE-1H-9E2[2,3-c]¥ g (0.866 g, 2.86 mmol, 38.3% &) % 5-FE=2-3-
(3, 4-tHEA A L) -2-HE-1H-9 = Z[2,3-c]¥ Y (0.408 g, 1.348 mmol, 18.05% F&)S 53 ct. o|A
AA 5 °9E do|xA nAZA G A .

al

5-Z 2 2-9-(3,4-T] W =AY )-3-M - 1H-3] 22 [2,3-c ]9 = : LONS (MHD)' = 303.2. H MR (500 MHz, DMSO-
de) & 11.76 (br s, 1H), 8.46 (s, 1H), 7.58 (s, 1H), 7.32-7.26 (m, 2H), 7.14 (d, J=8.0 Hz, 1H), 3.87

(s, 3H), 3.84 (s, 3H), 2.39 (s, 3H).

5-F 2 2-3-(3,4-HEA A ) -2-HE-1H-F EZ[2,3-c] 9 d: LOMS (MHD' —%&ZIHWR@%MM,W%—
de) & 11.84 (br s, 1H), 8.46 (s, 1H), 7.44 (s, 1H), 7.07 (d, J=8.0 Hz, 1H), 7.03-6.95 (m, 2H), 3.82

(s, 3H), 3.81 (s, 3H), 2.52 (br s, 3H).
G 4. AA 1

1,4-t34F (0.8 nl) T 5-F22-2-(3,4-yHEAHE)-3-HE-1H-9=F2[2,3-c] Fgd (20 mg, 0.066
mmol), 1-0|AZE2I-4-(4-(4,4,5,5-HEFHE-1,3,2-t) AR E2S-2-) A D) A g7 (26.2 mg, 0.079
mmol), C-UAERFA X2 4" 6'-Eo|Ax2 -1, 1'-1]7d)[2-(2'-o}v| =~1,1"'-H]H]d) | ZeF
(I1) Werexo]E | XPhos-Pd-G3 (5.59 mg, 6.61 umol), ¥ 24714 AxZHF (0.116 mL, 0.231 mmol)2
eSS grista, dyE npo]do A 80ToNA 12417 &9t 7Fdsigict. Aoz Wyzh A, Wg EFdES
Wt s|Asta, ofA2YAaE Fd oFetal, FAE HPLCH T3ttt (28 Hwewds Fp okrjo}
5u C18 21.2 x 100. &vl] A: 90% H,0-10% ™lEFE-0.1% TFA; £w] B: 10% ™EHE-90% H,0 0.1% TFA. & 20
mL/&. A Az 158 &9 9B 10, FHF %B: 100). A E3 BFS T sl HFAF]aL, 1 N NaOH &9
o2 A7, YEFZ2HE (4 x 40 nL) o2 FE3I8. e FEES T NaS0y oA Ax:AH
o, &uE JF sholl AASY 2-(3,4-tHEAH Y )-5-(4-(4-0]| A Z 2 AT H2}7-1-d) A d )-3-HE-1-9 &
Z[2,3-c19 29 (14.6 mg, 0.030 mmol, 46.0% &)< A wAZA FS534%ck. LS OHH) = 471.5. H
NMR (500 MHz, DMSO-dg) & 11.48 (s, 1H), 8.70 (d, J=1.1 Hz, 1H), 8.00 (d, J=9.1 Hz, 2H), 7.93 (s, 1H),

ot

7.31 (d, J=1.9 Hz, 1H), 7.30-7.27 (m, 1H), 7.14 (d, J=8.5 Hz, 1H), 7.00 (d, J=9.1 Hz, 2H), 3.88 (s,
3H), 3.84 (s, 3H), 3.21-3.17 (m, 4H), 2.70 (dt, J=13.1, 6.4 Hz, 1H), 2.63-2.59 (m, 4H), 2.46 (s, 3H),
1.03 (d, J=6.6 Hz, 6H).
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[0372]

[0373]
[0374]

[0375]

[0376]

[0377]
[0378]

[0379]
[0380]
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A 2
2-(3,4-t v EAJHd )-5-(4-(4-o] 2 X 2 F 3] | 2}7]-1-L) ¥ )-3-wW e -1-3 &= [2,3-c] T <

CHs OCH,

N
SURENA 2
X
N
N| = CHa

Iz

2

1,4-t24F (0.8 ml) F 5-F22-3-(3,4-yHEANE)-2-HE-1H-9=2[2,3-c] Fgd (20 mg, 0.066
mmol), 1-°0|AZE2H-4-(4-(4,4,5,5-HEHHE-1,3,2-t] AR E2-2-)FHd) A7 (26.2 mg, 0.079

mmol), (2-TANZRAAFE 22" 4' 6'-EFo] A2 zd-1 1'-H]Hd)[2-(2' -0} =-1,1"-¥]Hd) | Z}F
(I1) ®Wer&FYeolE, XPhos-Pd-G3 (5.59 mg, 6.61 pmol), % 47|14 QA4ZE (0.116 ml, 0.231 mmol)<
eSS "r)sta, WiHE wpo]lddA 80TAA 12A%F E< stgsitt. F7FY 1-o| AT EI-4-(4-

(4,4,5,5-HEZE-1,3,2-t] AR E2-2-A)Hd) 97 (26.2 mg, 0.079 mmol) % (2-TAEZEHAFx A~
-2 4 6 -Ego]Axad-], 1'-H]Hd) [2-(2'-oln] -1, 1 -4 F ) [ Z et (11)  mlekE2vlo]E,|  XPhos-
Pd-G3 (5.59 mg, 6.61 umol)E FH7tatdvr. EIES ©7)staL, 105ColA F7HE 3A17F B¢k 7138kt
ALow Yzh Al 9hg EES WeERE SAsta, ofamtAaE Fi ofetar, AA8 HPLCO FHskad
o (25 Hxedds 224 okAjo} 5u €18 21.2 x 100. &7 A: 90% H,0-10% W&H-&-0.1% TFA; &w] B: 10% =

E-2-90% H,0 0.1% TFA. 3F: 20 mL/%&. ) A7k 158, &2 %B: 8; A %B: 100). AF3 IS A
atoll HFA]7]aL, 1 N NaOH &4 o= A7|AdstA7]aL, e 2 =g (4 x 40 mb) o2 F=33i. &3 55
S T NaS0y dellA AxAZt. &ulE AF st AAS 3-(3,4-tHEA 9 ) -5-(4-(4-0] A Z 2 7] 5

Z2-1-) ) -2-md-1H-9 =22, 3-c]¥ g9 (11 mg, 0.023 mmol, 34.7% F&)S AN DA ZA F53)
Q. LOMS (D' = 471.5. 'H NMR (500 MHz, wl€b2-d) & 8.61 (d, J=0.8 Hz, 1H), 7.80 (d, J=0.8 Hz,

1), 7.76 (d, J=8.8 Hz, 2H), 7.14-7.11 (m, 1H), 7.10 (d, J=1.9 Hz, 1H), 7.09-7.05 (m, 3H), 3.92 (s,
3H), 3.91 (s, 3H), 3.30-3.27 (m, 4H), 2.80-2.72 (m, 5H), 2.57 (s, 3H), 1.16 (d, J=6.6 Hz, 6H).

Al 3

1-(4-(4-(3-(3,4-T W EX A d)-1,2-tH & -1H-T) 22 [2,3-c]F g Pd-5-)HAd) IHZZ-1-¢)-2-wE = 25—

HO OCH,
ch>T/A\N/ﬁ\7 OCHs
CH; k\/N !
AN
I N—cH,
NFN
WA 1. 5-F22-3-(3,4-UHEA A LE)-1,2-tHE-11-9 22 [2,3-c] ¥
OCH;
OCH;
cl
X
I N—cH,
N ~N
CH,

0CoA DNF (6 mL) & 5-F2E-3-(3,4-tgHEAHY)-2-e-1H-Y=2[2,3-c] &9 (400 mg, 1.321 mmol)

_59_



[0381]

[0382]
[0383]

[0384]

[0385]

[0386]
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EH (60% 24 EAFN) (159 mg, 3.96 mmol)S 1 F

A Zot wykek the olAEAL (0.378 nl, 6.61 mmol)o2 AAS}

, AT st % dxAFT. RES oY oMAHCE (150 mL)E 3Askar, 1 N KHPO, &< (25 mL),
E (25 nl) ¥ 954 (25 )R AFHoR AT, f7] §AE T NgS0, olA AxAFT. AAHEL

522 2-3-(3,4-UHEA Hd)-1,2-t) | e-10-9 Z 2 [2,3-c]F g9 (357 mg, 1.127 mmol, 85% F&)L o]~

ARvEaHT (40 g AFYF A, 1A =Y, 35-100% Y olMEl|E/ANA)e]  oF WAl ;x| 2A

galahelh. LIS (D = 317.1. H NMR (500 MHz, DMSO-ds) & 8.67 (s, 1H), 7.42 (s, 1H), 7.09 (d,

4

J=8.3 Hz, 1H), 6.99-6.92 (m, 2H), 3.85 (s, 3H), 3.82 (s, 3H), 3.81 (s, 3H), 2.52 (br s, 3H).

A 2. 2-wWE-1-(4-(4-(4,4,5,5-H EgtE-1,3 2-0 S AR S 2-2-2) o d) ) o g} 1 -1-Y ) T2 9-2-8

/—\ CH,
CH3
0ColA MeOH (2 mL) % 1-(4-(4,4,5,5-6|EgtdE-1,3,2-t] AR Z2-2-)Hd) »dAZ (150 mg, 0.520

mmol) % ERAFZE (108 mg, 0.781 mmol)el =] DMF (0.2 mL) = 2,2-tyHESA| (56.3 mg, 0.781
mol)S 1 FR o7 HMNEHe., EFES A2 28417 B¢k wurelar, oE olAlE|o]E (10 mL) & 3438}
i, ARfelEE Faf ofaeditt. ofatms old opAlEIelE (60 mL)= BAstal, = (2 x 20 mL) B H4 (20
mL) = AFHo R AFHsta, F4 MgS0, AolA AR=AFHY. AAFEQD 2-vE-1-(4-(4-(4,4,5,5-E Etr -
1,3,2-t)2 At 2d-2-)F ) FH bz -1-Y) T2 H-2- (113 mg, 0.314 mmol, 60.3% FT&)S o|Ax A=Rw}
By (24 ¢ ATt A, 1A 29, 1-10% € OMlEﬂ o|E/dAb)o] o] WAl uAEA G EATk.  LCMS
D' = 361.3. H NMR (500 MHz, S22¥2-d) & 7.73 (d, J=8.8 Hz, 2H), 6.91 (d, J=8.5 Hz, 2H), 3.35-
3.25 (m, 4H), 2.88-2.76 (m, 4H), 2.41 (s, 2H), 1.35 (s, 12H), 1.22 (s, 6H).
A 3. AAld 3
1,4-92 (1 mL) T 5-F22-3-(3,4-4uEAHE)-1,2-vvd-11-9 E2[2,3-c] TZd (30 mg, 0.095
mmol), 1-0]AX2d-4-(4-(4,4,5,5-HEeME-1,3,2-t AR E-2-) Al d) I A2k (42.2 mg, 0.128
mmol ), (2-UAE2AAE AT -2 4' 6'-Ego|AX2d-1 1'-H|Hd)[2-(2'-o}ux=~-1,1'-0]H|d) | Ze}F
(I1) HErsEY)o]E, XPhos-Pd-G3 (8.02 mg, 9.47 upmol), % 2374 <lAZ-5 (0.166 mL, 0.331 mmol)J
S grista, duld vfojdeol A 85TolA 15417 F<F 7FEsder. Aoz ¥zt Al WS E3E
WetE2 s|Msta, ofd2YAaE Fd oHetal, FAE HPLC T3ttt (ZH: Hwewdx S W]o}
5u C18 21.2 x 100. €v] A: 90% H,0-10% ™lEFE-0.1% TFA; £w] B: 10% ™EHE&-90% H,0 0.1% TFA. F: 20
mL/&. ) Az 158 &9 9B 155 HF %B: 100). A3 BEFS FF sl FFA|F]aL, 1 N NaOH &
o7 ANANT L, YEFEEME (4 x 40 nL) o8 =39, 3 FEES T4 NapS0, AollAl AxAH
ok, WS Y Floll AAGY] 3-(3,4-tHEA AL )-5-(4-(4-0] AZ 2y F-1-Y) Hd)-1,2-vdE-
-9 22[2,3-c]98 % (21.8 mg, 0.045 mmol, 47.0% &)< WA TAZA FE5%c. LS OHH)' =
485.1. 'H NMR (500 MHz, 222X 2-d) § 8.77 (s, 1H), 7.93 (d, J=8.5 Hz, 2H). 7.87 (s, 1H). 7.05-7.00
(m, 5H), 3.99 (s, 3H), 3.95 (s, 3H), 3.87 (s, 3H), 3.33-3.26 (m, 4H), 2.79-2.69 (m, 6H), 2.54 (s, 3H),
1.13 (s, 3H), 1.12 (s, 3H).

ANl 4
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W 4-(3-(3,4-tHEA HE)-2-HE-1H-3 S 2 [2,3-c] ¥ g d-5-d)-[1,4' -89 g H]-1'-FIEE Ao E
o)
1 OCHs
o0
N
LT D—ch,
NN
H 4)

GA 1. WA 4-(3-(3,4-UHEA ) -2-wE-11-9 22 [2,3-c] 9B d-5-9)-3,6-0) 5| = 23 g d-1(21)-7} =2
X o

OCH3

- OCHj,
Z\N

B CH

Nz 3

IZ_

1,4-t152F (14 nl) F 5-F2E-3-34-tHSEA ) -2-Ee-11-FE=2[2,3-c] I (408 mg, 1.348
mmol), & 4-(4,4,5,5-HEZHE-1,3,2-SAL L EF-2-Y)-3,6-1 3 =27 2| Hd-1(2) -7t 25 H o] E (555
mg 1.617 mmol), -UAZFRAAF AN -2' 4" 6'-Egjo|2Z 21 1'-8]dd)[2-(2'-o}n]=-1,1"-H] |
] ZgE (1) HwgEEEYo)E | XPhos—Pd-G3 (114 mg, 0.135 mmol), B 2714 QAH (2.358 nl, 4.72
mmol)A =3=S Brlsta, dHE vpo]dol A 80Tl 16417 &t ZHEetgitt. Ao W7 A, EFE
= olg opAHolE (20 nL) & 3AstaL, Adefo]ES Faf o#siitt. oAd=S FUIR olE obAlH Ol E (120
m)E A35a, B (2 x 30 mL) # F4 (30 mL)E A&HoR AHS A, F4 NgS0, Aol AzAAY. A
AEN Wl 4-(3-(3,4-UHEA H ) -2-HE- - E2[2,3-c] ¥ g d-5-9)-3,6-t] 3| =23 2| d-1(21) -7+ =
A olE (414 mg, 0.856 mmol, 63.5% 4~&)E o]Ax ARnE 1 Y] @0g§ﬂﬂ-@,¢ﬂ‘i%,&m%ﬂ
Be/teze)d o8 wol A wAwA AT, LIS OB = 484.4. 'H NMR (500 Milz, DMSO-dy)

§ 11.60 (s, 1H), 8.63 (d, J=0.8 Hz, 1H), 7.55 (s, 1H), 7.42-7.30 (m, 5H), 7.08 (d, J=8.3 Hz, 1H),
7.04-6.98 (m, 2H), 6.60 (br s, 1H), 5.13 (s, 2H), 4.18-4.06 (m, 2H), 3.82 (s, 6H), 3.69-3.60 (m, 2H),
2.63 (br d, J=1.4 Hz, 2H), 2.50 (s, 3H).

A 2. 3-(3,4-0 W EA H D) -2-w & -5-(F] H| ) -4-U)-1H-T] E =2 [2,3-c] I o

OCH;
OCH;

HN
| X
4

CH
N 3

A\
N
H

MeOH (30 mL) 2 THF (10 mL) & W& 4-(3-(3,4-"v| Al #d)-2-HE-1H-F E=Z[2,3-c] g d-5-¢)-3,6-H]
o239 d-120) -7t 222 # o] E (260 mg, 0.538 mmol) ¥ 10% Pd/C (114 mg, 0.108 mmol)¢] EIES 4
Ao REEH AFH H, g A2oA 5A47F st wHksiyt. EES Y2 2vE (10 nb) o2 34 star,

Aglo|ES Fd A3, AfES T s F dA2AA 3-(3,4-Ud|EA ) -2-v & -5- (I o 2] el -4~
Q) -11-7 22 [2,3-c] 729 (187 mg, 0.532 mmol, 99% &)< W& wAZA F53kch. LS (D)
352.4.

WA 3. AAd 4
Ao DIF (1.2 mL) 5 3-(3,4-"u|EAAd)-2-m e -5-(3 3| 2] ¥ -4-2)-1H-F =2 [2 3—c]J 2 (20 mg,
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0.057 mmol), W& 4-SA4¥Hd-1-7l2 52 olE (53.1 mg, 0.228 mmol), FFwluls (137 mg, 1.138
mmol), ® O}FAEAF (0.049 mL, 0.854 mmol)e] &Moo AF EoAEAEZI=go]= (60.3 mg, 0.285
mol)E 1 FEoZ Hreglth. EFES ALdA 2.5¢ (FE) B wdtelt. 48 EFES odE of
AFelE (10 mb)E FAata, Afo]EE Fi AAHsItt. AAES AT st sF5AAT. AFES w&
27 ez, AAE HPLCA Fetdtt (23 : Hxvds Fu okxjo} 5u €18 21.2 x 100, &1 A: 90%
H:0-10% W EH2-0.1% TFA; &7 B: 10% =I€H8-90% H,0 0.1% TFA. -3 20 mL/¥. 9] A7+ 158, &2 4B:
16; & %B: 100). Aggr £8& T 3stoll FFA|7]5L, 2 N NaOH &H o2 #A7]dstA|7]51, 22
(4 x 30 lL) o2 FE8F. 3 FEES T NaS0, AolA AxAZY. &S AT ol A7 ske] Wl
4-(3-(3,4-H | EA dd )-2- D -1H-9] & 3—clFYgd-5-4)-[1,4'-vFAgd]-1" -7t 28] E  (11.5
mg, 0.020 mmol, 35.2% 48&)2 WA TARA $5AT. LS QM) = 569.4. H NIR (500 Miz, S22%
E-d) 6 8.67 (s, 1H), 8.20 (br s, 1H), 7.43 (s, 1H), 7.40-7.37 (m, 4H), 7.34 (dq, J=8.6, 4.2 Hz, 1H),
7.03-6.99 (m, 3H), 5.15 (s, 2H), 4.27 (br s, 2H), 3.98 (s, 3H), 3.95 (s, 3H), 3.07 (br d, J=11.3 Hz,
2H), 2.88-2.76 (m, 3H), 2.57 (s, 3H), 2.54-2.47 (m, 1H), 2.36 (br t, J=11.1 Hz, 2H), 2.06 (br d,
J=10.7 Hz, 2H), 1.92-1.80 (m, 4H), 1.57-1.49 (m, 2H).

iR auY

2 A4 5
(1 ANEF2Z29 9 g d-4-9)(4-(3-(3,4-t W EA Hd)-2-wE-1H-9 =2 [2,3-c]  IYd-5-9)d | gd-1-
) EF=
OCH,
Q OCHj
O)‘\N
N
AN
N
\v4 P JCHe
H

®)

DMF (1.2 mL) 3= 3-(3,4-uH|EAHE)-2-ve-5-(FH g d-4-D)-1H-H=Z=Z[2,3-c]HHdI (20 mg, 0.057
mol), 1-AZE2Z2 g9 gu-4-7t2 224 (11.56 mg, 0.068 mmol), (MFEgol&Z-1-dLA)EgA(tHE
oMM ) EAEYE IMAZE oI AT OE (BOP) (37.8 mg, 0.085 mmol), 2 N,N-tjo]ixzzdodolyl (0.040
ml, 0.228 mmol)9] EFES Ao 2A7F Fot wuksldt). EFES MeOHE 3 A sla, AA& HPLC (&
Hwewd A 21 okAlol 5u C18 21.2 x 100. £wl A: 90% H,0-10% wWEF&-0.1% TFA; £w) B: 10% ™ EH&-90%
B0 0.1% TFA. S5 20 mL/%. 8] Az 158, &9 9B: 10; H= %B: 100). A3k 28 s, AF
st E5A1713L, 2 N NaOH o= 97|43 A17]2, fE22We (4 x 30 nL) o2 FE3I%Y. §$ F==
S 54 NaS0, ol A AzA A, &uE JAF skl AASIY] (1-AE22 22492 d-4-Y) (4-(3-(3,4-t ¥
EAY)-2-WE-11-9 E2[2,3-c]¥2d-5-) A 2| d-1-¢) WEl= (18 mg, 0.035 mmol, 61.7% F=&)S 4
A A ZA SESh. LS D = 503.2. H NMR (500 MHz, Z22¥E2-d) 6 8.68 (d, J=0.8 Hz, 1H),
8.34 (br s, 1H), 7.37 (s, 1H), 7.06-7.01 (m, 2H), 6.99 (d, J=1.4 Hz, 1H), 4.83 (br d, J=12.9 Hz, 1H),
4.11-4.04 (m, 1H), 3.98 (s, 3H), 3.95 (s, 3H), 3.19 (br t, J=12.8 Hz, 1H), 3.13-3.08 (m, 2H), 3.02
(tt, J=12.0, 3.6 Hz, 1H), 2.57 (s, 3H), 2.56-2.50 (m, 1H), 2.23 (td, J=11.8, 2.5 Hz, 2H), 2.13-1.98
(m, 2H), 1.90-1.75 (m, 4H), 1.71 (br d, J=13.2 Hz, 2H), 1.61-1.58 (m, 2H), 0.47-0.42 (m, 4H).

A A 6
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3-(3,4-tu &A1 ¥ d)-5-(1-(2,6-t &y gl d-4-d) 7 2] d-4-L) -2-v & - 1H-F Z 2 [2,3-c] T 2|l
CHs OCH,
NZ OCH,
Ha G N
X
N
NI A ~N s
H (6)

olAZEHE (0.8 mL) T 3-(3,4-gHESA g d)-2-mE-5- (I d-4-L)-1H-9 ZZ[2,3-c] & d (20 mg,
0.057 mmol), 4-F=22-2 6-tivedy &)y (24.17 mg, 0.171 mmol), ¥ N,N-r]o]AZ 2o}yl (0.040 mL,
0.228 mmol)e] E3HES U ulo]d FollA 150TAA 15413 &<t 7FEstaitt. &l 758 Aoz ¥
Aok, ZFES AeESZ Mk, FAS HPLCAl FH3lth (ZH: A~ Fu ofAJe}l Su €18 21.2 x
100, &7 A: 90% H,0-10% wWlE-£-0.1% TFA; &9 B: 10% ™&h2-90% H,0 0.1% TFA. 3 20 mL/&E. T-uj

29k 9B 13; HF %B: 100). A3 YL gela, 1E stoll HFHA 7], 1 N NaOH o=z
Q718N 71, fER2deE (3 x 35 nb)o2 FESGT.  #$3 FEES FF NaS0, FollA A=A H .
fulE AF 3o AAsS 3-(3,4-gHEA A )-5-(1-(2,6-Y v & gl d-4- ) 7 7| 2] P -4- ) -2-w & - 1H-7] =
2[2,3-c19 2% (17 mg, 0.036 muol, 64.1% &)< AT mAZA FSatATh. LIS OHD = 457.5.
MR (500 MHz, S22 ¥E-d) § 8.68 (d, J=0.8 Hz, 1H), 8.37 (br s, 1H), 7.38 (s, 1H), 7.05-6.98 (m,

3H), 6.46 (s, 2H), 4.04 (br d, J=12.9 Hz, 2H), 3.98 (s, 3H), 3.95 (s, 3H), 3.06-2.96 (m, 3H), 2.57 (s,
3H), 2.45 (s, 6H), 2.10 (br d, J=11.6 Hz, 2H), 1.92 (qd, J=12.6, 4.0 Hz, 2H).

\4

Al 7

e 4-(2-(3,4-t S A d)-1-w| & -1H-9 & 2 [3,2-c] ¥ 2| F-6-2)-[1,4' -v] 2| |-1' -7t 25 L o] E

@)
@A 1. N-(2-F22-5-0olo] e =g d-4-d)-N-(HEExd) v ets Eoln =

SO,CHy

cl N.
[y s0,CH,

N~

0CA YZEadeE (20 L) F 2-ZFE2-5-olo] o Tugd-4-o}7] (2.0 g, 7.86 mmol) T Eg]o|do}rl
(5.48 mL, 39.3 mmol)9] &de TEZ2 e (20 mL) T WesXxd F2o|= (3.04 nl, 39.3 mmol)E 30+
of Ax H7let., ETFES Ao 1543F FoF whksldg. EEES gEFE2veE (80 nL) o2 343}
a, & (2 x30mL) 2 944 (30 nb)E AHKEH o R AL, F MgS0, Aol AzAFHT. AAES N-
(2-FEE-5-0lo] e w2 H-4-9)-N-(H & T d) v el Zoln|= (2.35 g, 5.72 mmol, 72.8% +&)E oA
AzvtEay (220 g A7l A, 15-50% o€ olAHo]E/SAab)o] o& WA mA=AM G, LOMS
HD' = 411.1. 'H NR (500 MHz, Z22ZEE2-d) & 8.91 (s, 1), 7.39 (s, 1H), 3.59 (s, 6H).
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A 2. N-(2-F 2 2-5-olo] e =I] T -4-YU ) gt Eoln| =

H
~oNe
| SO,CH3

N~ |

Cl

AL THF (10 mL) < N—(Z——ELEE—B—O]-O]Q_Eﬂﬂ‘ﬂ—ﬁl—m)—N—(ﬂﬂ%/\E‘é) v Ets FEolu|= (2.34 g, 5.70
mmol) 9] &olo] 10% A VER &N (10 ml, 27.5 mmol)S 35 AX H7lstdtt. TEES A2oA] 144]
b oEQh wRkgk thg, A shell thEF 10 mLo] FulE EHA ]Zﬂﬂﬂr. AFES = G m)E A&k, 13 A2t
= A&t pH 6-7= Tﬁ}/\]ﬁ‘ﬂr A AEED N-(2-FEE-5-0lo] L =y g d-4- ) WghEoln] = (1.66
g, 4.99 mol, 88% F&)Z F< ool o&) WA ;A EA FHRsta, WF st 50TCoANA AZAFT. LOMS
(M-I-H)+ = 333.0. H NMR (500 MHz, E22¥F-d) § 8.62 (s, 1H), 7.58 (s, 1H), 7.09 (br s, 1H), 3.22 (s,
3H).

@A 3. 6-FRE-2-(3,4-UHEAHY)-11-F Z2[3,2-c]F

OCH
H 3
Cl | N
Ny OCH;,
DMF (1.5 mL) N-(2-F 2 &2-5-olo] e =3 g d—4-U )W eks Foln = (120 mg, 0.361 mmol), 4-°lE]d-1,2-t]
HEA A (88 mg, 0.541 mmol), W=(EFALEAT) A3tF2E(11) (15.20 mg, 0.022 mmol), 2 ofo] ol

ﬁHLa](I) (4.12 mg, 0.022 mmol)9] E3HES =7)sla, HBEH npo]dolA 100TAA 25417 F<t 7}t
Aeow WzAg 3 EFES oY olAHolE (10 nL) & FAlsta, AfeolES E3 oFeynt. o3ES
Ag slo] Aol AXHES HZAAY. JAFES Waz X, AAE HPLCY FLeATh (3w
F1} okAjo} 5u C18 30.0 x 100. &vwh A: 90% H,0-10% ™|€r-2-0.1%TFA; &w B: 10% =lE-2-90% H,0 0.1% TFA.
feE 40 mL/E. e A7 158, &9 9B: 155 HE= %B: 100). AEs RIS Feta, 2T s
SZA7]aL, 1 N HPO, §do® H7|A43 A7), gE22de (3 x 40 mb) o2 FE330T. I3 555
T NaS0, AollA AxAIAT.  &mjE Ay sto] AAGY] 6-F22-2-(3,4-UMEA =) -1H-9 == [3,

192 (53 mg, 0.184 mmol, 50.9% 48)< SEaFATH. LOMS (M) = 289.2. 'H NMR (500 Mz,

-d) & 8.67 (s, 1H), 8.66 (br. s, 1H), 7.35 (s, 1H), 7.24 (dd, J=8.3, 2.2 Hz, 1H), 7.19 (d, J=
1H), 6.99 (d, J=8.3 Hz, 1H), 6.78 (dd, J=1.9, 0.8 Hz, 1H), 4.00 (s, 3H), 3.97 (s, 3H).

£=2
1.

G 4. -2 2-2-(3,4- UM EA A ) -1-WE-1H-9 E2[3,2-c] ¥ d
CHs OCH,
Cl N
NI Ny OCH,

0CA DMF (2 mL) & 6-F22-2-(3,4-UHEAHA D) -10-FZZ[3,2-c]F A (52 mg, 0.180 mmol) L o}9]
QE=mEr (63.9 mg, 0.450 mmol)e] &M FAIIUER (60% U FAFN) (18.01 mg, 0.450 mmol)ES 1 HF-&
o2 H7MEY. ERES A4 1AI7F B9k wnkstar, ofMEAl (0.2 mL)o 2 AAsa, WEER 343
3, AAL HPLCY FYskart (Hwmm s F1b ok xJo} 5u C18 30.0 x 100) &) A: 90% H.0-10% wl&F2-0.1%
TFA; &1 B £-90% H,0 0.1% TFA. % 40 mL/¥. -9} AJ7F: 158, &3 %B: 18; = %B: 100).
Agkgl 2SS Fotar, XF stoll sFA17]aL, 23} NalC0; §do=z A7|A4sAI7]a, dEZ2de (3 x 35
I NapS0, AollA AZAAY. & A dtoll AAzI] 6-F2=-2-

2-

1989 (39 mg, 0.129 mmol, 71.5% F&)& WA uA 2N F53}

e FEsgc. ¥ F

N

s F
(3,4-tHEA D) -1-HE-1H-9 =S =2 [3
Atk LONS (D' = 303.2.

)

G 5. WlE@ 4-(2-(3,4-t | EA Hd)-1-WE-1H-9 22 [3,2-c] 9 H-6-Y)-3,6-5) 3| =29 A-1(2H)-7}=
ol E
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1,4-t=2F (6 nL) F 6-FZ2-2-(3,4-tHEA 9 d)-1-FE-10-9 ZZ[3,2-c] I (172 mg, 0.568 mmol),
Wld  4-(4,4,5,5-HEgWE-1,3,2-t AL E2-2-9)-3,6-T s =2 2 Pd-1(2H) -7 2B A o] E (244 ng,
0.710 mmol), (2-TAZ2HAZTATL-2' 4' 6'-EgolaZ2E-1 1'-H|Fd)[2-(2' -0} x-1,1"-0]HD)] &
g5 (11) gt Evo]E | XPhos-Pd-G3 (48.1 mg, 0.057 mmol), 2 2+&7]A <IAHZ-H (0.994 mL, 1.988 mmo
De] E3rES g@71star, dal| vpoldeoA 85TelA 11AZF &<t 7Hdsisint. Aoz W7 A, =S
A opAlElo]E (20 mL)® 3|Astar, Aefo]EE Fal oAk, oHES FUIE old opAHOlE (120
nL)E 3|A35ta, & (30 mL) 2 A4 (30 nL)E d&Hoz MHetar, T4 MgS0, Aol AZAHT. HAHE
ol WA 4-(2-(3,4-tHEA A Y)-1-HE-1H-3] =2 [3,2-c] 9 g P -6-Y)-3,6-T] s = &3] 2| -1 (2H) -7} 2 E- A
o]E (180 mg, 0.365 mmol, 64.2% F&)& olA3 AZnETHY (40 g A7t A, 1A 29, 45-80% o€
olAElo]E/EA 6] ola] WAl mA=A wEletdth.  LOMS () = 484.5. H MR (500 MHz, S22 ¥E-d)
§ 8.87 (d, J=0.8 Hz, 1H), 7.46-7.31 (m, 6H), 7.10-7.06 (m, 1H), 7.04-7.00 (m, 2H), 6.72 (br s, 1H),

6.60 (s, 1H), 5.23 (s, 2H), 4.29 (q, J=2.6 Hz, 2H), 3.98 (s, 3H), 3.96 (s, 3H), 3.85-3.80 (m, 2H),
3.77 (s, 3H), 2.80 (br d, J=1.4 Hz, 2H).

G 6. 2-(3,4-0 W EAHD)-1-Hd-6-(F) B H-4-L)-1H-F 2= [3,2-c]F I

MeOH (21 mL) % THF (7 mL) & WA 4-(2-(3,4-tJHIEA 9 d)-1-HE-11-9 FZ[3,2-c] I 2 H-6-Y)-3,6-1] 3|
c29gd-1C2H) -7t 22 A olE (177 mg, 0.366 mmol) 2 10% Pd/C (78 mg, 0.073 mmol)e] EI&-S —’Fi =
Momie Alge H stoll A2olA 13ARF Seb wwksigltt.  Eges HIR2ME (10 nb) o2 34s

AglolES F3 o5, AqHES T s §F dAF2AA 2-(3,4-UdEA ) -1-vE-6- (I A 2 d

Q) -1H-7 22 [3,2-c]3 2 (97 mg, 0.276 mmol, 75% &)< wEA mAZA FS39dck.  LOS (M+H)
352.3.

A 7. AR 7

2ol DNF (1.2 mL) % 2-(3,4-UWEAHY)-1-HE-6-(I A I H-4-Q)-1H-9 Z 2 [3,2-c]F Y (18 ng,
0.051 mmol), ol¥ 4-SA4¥HzY-1-7F25 2 o]E (35.1 mg, 0.205 mmol), FAbmlzruls (123 mg, 1.024
mmol), = oFAEAF (0.044 mL, 0.768 mmol)94 gdlo] 2F EoEANHES=Tol= (54.3 mg, 0.256
mol)E 1 F2o2 HUSIT. EFES A2dA 2.5¢9 (%) <t unkegly. B4 EFES A€ o}
AEOE (10 nL) 2 3]Aletar, AdefolEE & H ATy, ARES AF st FHAFAGY. JFRFRES W
£ 2 343ta, AAE HPLCol FYstdth (2?&: Hremulla 1 oFalo} 5y C18 21.2 x 100. &#) A: 90%
Hy0-10% WEH2-0.1% TFA; &7 B: 10% =l€H8-90% H,0 0.1% TFA. -F-3: 20 mL/¥. 4] A7+ 158, &2 4B:
12; #HZE %B: 100). Azs B3 AT sl =Z=A17], 1 N NaO §N o2 A7AsA7|1, S22 vE
(4 x 30 ML) 2.2 FZ3} S B4 NaS0y AollA AZRAHT. &uls A3 3ol AlAS ] o€
4-(2-(3,4-HH| A #d ) - 2-c]9 g d-6-4)-[1,4'-vFHEd -1 -7t 2 5 g o] E (5.3
mg, 10.25 pmol, 20.02% F&)E AFA wAzA FSEATH. LS HD = 507.5. H NMR (500 Miz, 22
22¥E-d) & 8.83 (s, 1), 7.16 (s, 1H), 7.08-7.04 (m, 1H), 7.02-6.99 (m, 2H), 6.56 (s, 1H), 4.33-4.20
(m, 2H), 4.16 (q, J=7.2 Hz, 2H), 3.98 (s, 3H), 3.95 (s, 3H), 3.72 (s, 3H), 3.12 (br d, J=10.2 Hz, 2H),
2.94-2.86 (m, 1H), 2.80 (br t, J=11.4 Hz, 2H), 2.55 (br t, J=9.8 Hz, 1H), 2.43 (br t, J=11.0 Hz, 2H),
2.14 (br d, J=12.4 Hz, 2H), 1.91 (br d, J=12.1 Hz, 4H), 1.60-1.51 (m, 2H), 1.29 (t, J=7.0 Hz, 3H).

;&
” &=
%
rt
Rl

Ao 8
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[0429]

[0430]
[0431]

[0432]

[0433]

[0434]

[0435]

[0436]
[0437]

[0438]

[0439]
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2-(3 4~ HEAFE)-1-W g -6-(1-((6-m e I g ¥ -3-2 )W &) 3] o] 2] ¥ 4~ )-1H-T S 2 [ 3, 2—c ]I 2 el

A2oA DMF (1.2 mL) T 2-(3,4-tuEAHd)-1-HE-6-(I 2 Dd-4-)-1-F =2 [3,2-c] ¥ (25 mg,
0.057 mmol), 6-WMEUZEIL3|= (24.13 mg, 0.199 mmol), ZHAHal1vl¢s (137 mg, 1.138 mmol), @ o}AME
AF (0,049 mlL, 0%4moﬁ4%°ﬂ 2F ﬂﬂ%ﬂiidzﬂﬂz(msmgoa%mm)%:@ﬂkﬁ@.
Bl EFES A2oA 2323 Ee g olMHe]E (10 mL)® 3]A3staL, Aelo]EE Faf o]
sholtt. AFES 7&# skell FFHAI AT %% WEebe g2 3Aslar, AA-R HPLCOl #-&3akoivt (Z4: ¥
w2~ £} oFrjo}l 5u €18 21.2 x 100. &u A: 90% H,0-10% ™ €-2-0.1% TFA; &9 B: 10% wl¥H2-90% H,0
0.1% TFA. % 20 mL/%. FH] A|Z+: 158, =9 9B: 9; ZHE %B: 100). A3 &

I, 2 N NaOH Moz 7|Qdsx 7|, fZEave (3 x 35 nl)o® FEa9ct. T3 F558 ¥+
Na,S0; “dellAl A=A AT, &ulE 1F stoll AAsI 2-(3,4-tHFA 9 d)-1-vE-6-(1-((6-m & 7 2] -
-D)me) gAY d-4-2)-1H-9 = =[3,2-c]¥ g (18.8 mg, 0.040 mmol, 70.9% F&)S WA uARAN F5
3Tk, LOMS (M+H)' = 457.5. 'H MWR (500 MHz, 2 22¥E2-d) & 8.84 (s, 1H), 8.48 (d, J=1.7 Hz, 1H),
7.64 (dd, J=8.0, 2.2 Hz, 1H), 7.19-7.11 (m, 2H), 7.09-7.03 (m, 1H), 7.03-6.99 (m, 2H), 6.56 (s, 1H),
3.98 (s, 3H), 3.95 (s, 3H), 3.73 (s, 3H), 3.56 (s, 2H), 3.06 (br d, J=11.3 Hz, 2H), 2.89 (tt, J=12.1,
3.6 Hz, 1H), 2.58 (s, 3H), 2.24-2.17 (m, 2H), 2.06 (br d, J=11.6 Hz, 2H), 1.99-1.89 (m, 2H).

H =

b

AAlel 9
6-(4-(4-(NES2z2dvd) 3 gx1-1-4) 3 'd)-2-(3, 4-t | 5 A 3 d ) -1-m B-11-9 Z =2 [3,2-c] ¥ 2| d

)
A 1. I-(AEFEZE249 Y )-4-(4-(4,4,5,5-HEGWE-1,3,2-t AL S 2-2-9) #ld ) =k

CH3
OO
N N
—/ \ CH3

0CelA DMF (1 mL) = 1-(4-(4,4,5,5-HEZGHE-1,3,2-t) AR Z-2-A)HAd) A7 (100 mg, 0.347
mmol) ¥ EFZHE (71.9 mg, 0.520 mmol)2] EgHEo] DNF (0.2 nl) 5 (BREWEHAZZIZH (73.2 ng,
0.520 mmol)& 1 FFo & H7leirt. E3ES A4 12417F Bt adtsliar, of g olAE|o]E (10 mL) =
s|MstaL, Adegto]EE 3 oAt AHES oY oMHlE (60 mL)E Ak, & (2 x20ml) 2 4
T (20 mb)E AEHom AHstaL, T4 MgS0, Aol AXAZRT. AAEE] 1-(NEF2Z=Fdd)-4-(4-
(4,4,5,5-HEZHE-1,3,2-t A1 E-2-A)F D) I #HZHH (72 mg, 0.210 mmol, 60.6% F&)S o]~d A=
nfeagd (25 g AFF A, 1A 29, 40-80% olE olMHC|E/A)el 93] WA umA2A whElsSiT).
LCHS (D' = 343.3. 'H MR (500 Miz, S22¥E3-d) § 7.73 (d, J=8.8 Hz, 21), 6.92 (d, J=8.8 Iz, 2H),
3.42-3.27 (m, 4H), 2.80-2.59 (m, 4H), 2.33 (d, J=6.6 Hz, 2H), 1.35 (s, 12H), 1.01-0.84 (m, 1H), 0.65-
0.49 (m, 2H), 0.16 (d, J=5.5 Hz, 2H).

oA 2. AAd 9

1,4-6182F (0.8 mL) F 6-F22-2-(3,4-tuEAAE)-1-HE-11-9Z2[3,2-c] JF&d (18 mg, 0.059
mol), 1-(ANZZZ2ZAuE)-4-(4-(4,4,5,5-HEHE-1,3 2-T] AR Zgd-2-A)Hd)FHFd  (25.4 g,
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[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]
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0.074 mmol), -UANIFERIANAZAT-2' 4' 6'-Ego]laZ2I-1 1'-0]Fd)[2-(2'-o}1|=-1,1"'-H]Fd)]Z
FH(I1) wgtEFYo]E | XPhos-Pd-G3 (5.03 mg, 5.95 pmol), @ AA71A o4bZH (0.104 mL, 0.208 mmo
DS EFES 2r)sta, dHE nlo]dol A 80Tl 1547 Bt 7Hdstgitt. ALow W7k Al wkg Ed
55 WEERE sMsta, ofARYAIE S8 sk, AAE HPLCol Fiekaivt (23 dlwmyls F o
Ao} 5u C18 21.2 x 100. &™) A: 90% H;0-10% ™EFS-0.1% TFA; &™) B: 10% = €H&-90% HgO 0.1% TFA. %

rf

m>~

20 mL/&. o) A7k 15%. &9 9B 155 HE %B: 100). A BIS of H%x]7]3, 1 N NaOH &
Moz AV|AHFAT L, SRR (4 x 40 nL) o2 FE39d9. 3 ES T NaS0y oAl 71x4]
ATk, &u|E JF sto] AASIY] 6-(4-(U-(NEFRZ 2w e) I #H2}x-1-2) 3 d)-2-(3,4-t | A 2 d ) -1
g-1p-9 22 (3, 2-c]9 8™ (9 mg, 0.018 mmol, 31.1% &)< WA uxZA FS3rdch.  LOS ()

ol

e U

ﬂl

oo
i o

-

483.4. 'H NWR (500 MHz, E=2=3x5F-d) 6 8.95 (s, 1H), 8.02 (d, J=8.8 Hz, 2H), 7.60 (s, 1H), 7.12-7.04
(m, 4H), 7.04-7.00 (m, 1H), 6.60 (s, 1H), 3.99 (s, 3H), 3.97 (s, 3H), 3.79 (s, 3H), 3.37-3.33 (m, 4H),
2.78-2.74 (m, 4H), 2.37 (d, J=6.6 Hz, 2H), 1.01-0.91 (m, 1H), 0.62-0.55 (m, 2H), 0.21-0.16 (m, 2H).

6-(4-(4-A1 S 2F- DY) A2 -1-2) A d)-2-(3, 4-HH S5 A A ) -1-v D -1H-9] E =2 [3,2-c] ¥ 2

(10)

A 1. 1-AFERE-4-(4-(4,4,5,5-Hl EgE-1,3 2-TSA RS &-2-2)wd) dH gz

/—\ CH3

<:> CHy

CHy
Ao DMF (1.2 mL) = 1-(4-(4,4,5,5-HEgHd-1,3,2-t]2AR E2-2-2)#Hd) I &2 (150 mg, 0.520
mmol), AlFZFER= (128 mg, 1.822 mmol), EAbvlzuls (1253 mg, 10.41 mmol), 2 oFHEAL (0.298 nmL,
5.20 mmol)e] &M AF EolEXNREZI| Edto]l= (496 mg, 2.342 mmol)S 1 FR o= Hrlegrr., =3
S A2 12417 ot wdtalgitr. B d EFES oY ofAlHOlE (20 nL)E 8|Aslal, MFOEE T
& oslFr. oHES FE oY ofAHo]E (80 mL)E 3|A8ta, ¥3} NaHCO; &9 (25 mL), & (2 x 25
mL) B @ (25 mb)E AHFHoR AHa, 77 NgS0, AollA Ax:AIHT.  AAES] 1-AISF25E-4-(4-
(4,4,5,5-HEZHE-1,3,2-tJSA B E#H-2-9) HA)IH 22 (108 mg, 0.316 mmol, 60.6% FH)S °o]2x =
2ulEad (24 g A7 A, 1A 29, 35-80% Nd olMElC|E/A )l o3 WA mARA TSIt

LONS (WD) = 343.2.
A 2. AAd 10

1,4~ (0.8 ml) F 6-F22-2-(3,4-UHEA L) -1-WLE-1-7E2[3,2-c] FZd (20 mg, 0.066
mmol), 1-A|E25RY-4-(4-(4,4,5,5-HESHHE-1,3,2-t AR E&-2-D)Eld)F=2kd (28.3 mg, 0.083
mmol), (2-TAZFR AT AT -2 4' ' -Egolaxzg-1 1'-8]#d)[2-(2'-o}n| -1, 1'-0] D) | Ze+E
(I1) Wg&EE o] XPhos-Pd-G3 (5.59 mg, 6.61 pmol), 2 A7 4HZ2E (0.116 ml, 0.231 mmol)<]
S3ES grlstal, dulE dpo]del A 85THA 15412 F<F 7HEsigitt. ARom W7t A, ¥k EFES
Wgrg2 s|Mstal, ofmRUAaE T3 oJ¥sta, FAE HPLCo| Tttt (Z9: devdx 21} obajo}
5u C18 21.2 x 100. &¥ A: 90% H,0-10% wlE-2-0.1% TFA; &7 B: 10% wl€-2-90% H,0 0.1% TFA. +3F: 20

mL/¥. ) A7k 158, &9 9B 155 H3 4B 100). AEd BES A o] HEA17]a, 1 N NaOH= ¢
7148A1713, E229Er (4 x 40 mL) 22 FE39 Y. F3 FE2ES F NaS0, oA A=A AT, &
S g ol AAGSY 6-(4-(4-A|FERFEIAG-1-Y) #Hd)-2-(3,4-UHSA A L) -1-HE-11-5 &2
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[0448]

[0449]

[0450]
[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]
[0458]
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[3.2-c]1512]% (14 mg, 0.028 mmol, 43.0% &)< AFA wAZA £S5, H MR (500 Miz, FRLEE
-d) 6 8.95 (s, 1), 8.02 (d, J=8.8 Hz, 2H), 7.60 (s, 1H), 7.12-7.08 (m, 1H), 7.08-7.04 (m, 3H), 7.04-
7.00 (m, 1), 6.60 (s, 1), 3.99 (s, 3H), 3.97 (s, 3H), 3.80 (s, 3H), 3.34-3.31 (m, 4H), 2.84 (quin,
J=7.9 Hz, 1), 2.57-2.53 (m, 4H), 2.15-2.08 (m, 2H), 2.02-1.93 (m, 2H), 1.82-1.71 (m, 2H).

AAld 11

6-(4-(4-o] 2z A9 g-1-¢) 3 d)-1,4-HrE-2-(4- (s 2 d) A L)-1H-9 == [3,2-c] 9 2 d

CHs
X
N N SO,CH,
Z N
O CHy
)
H3CYN\)
CH; (1 1)

A 1. 6-F22-3-0}o] @ =-2-v P o] g —4-o} ]

Cl - NH2
1L
CHs

Ao e (55 nl) F 2-FEE-6-vlEyad-4-o}7 (1.94 g, 13.61 mmol)e] &Mo]| AL (4.24 g,
13.61 mmol)oll ©]o}A] o}o]@ W (3.64 g, 13.61 mmol)S 1 FE oz Hrlslgirh., ZIES ALdA 16437
ot wwtalodtl. EgEC old olAHolE (80 ml) ¥ Egoldolul (1.896 mL, 13.61 mmol)S FH7Fsgith.
TPES HAEAdA 108 s wNkgk thg, Aol EE Fal oSt odES XE st wFA7Ia, &
FES o2z FRuEHY (220 ¢ AFF A, A 2, 20-80% o€ olAH | E/A) R ALl -T2
#-3-0}o] @ E-2-rwlg 3] gl -4-o}7l (1.03 g, 3.84 mmol, 28.2% F&) @ 2-FEZ-3-ofo] o L-6-WE 3| gdl-
4-o}71 (1.05 g, 3.91 mmol, 28.7% &)< F533th. F ARKES YA A 2A F53%00.

6-2 2 2-3-0}o] 9 m-2-u| & 3] 2] ¥l-4-0}Tl : LOMS (MHH)' = 269.0. H NMR (400 MHz, ZE2Z¥2-d) & 6.46 (s,

1H), 4.80 (br s, 2H), 2.68 (s, 3H).

9-Z R 2-3-0}o] 9 =-6-m| e 7] 2 -4-0}ul : LOMS (MH)' = 269.0. H NMR (400 Mz, S223XE-d) § 6.35 (s,

1), 4.79 (br s, 2H), 2.38 (s, 3H).

oA 2. N-(6-F 2 2-3-oFo] Qe-2-wd v g e -4-)-N-(Wd =32 d) vgdaEon=

$0,CH;

cl N.
7Ny 80,CH;
NN,

CH3

0CoAA HEF22HE (25 nl) F 6-FEZ-3-olo] e E-2-vEvagd-4-o}7 (1.56 g, 5.81 mmol) & Egd€
obdl (4.05 mL, 29.1 mmol)¢] &) TIFEa2ue (25 nl) & wesxd FEgo)= (2.248 nL, 29.1 mmol)
= 10=0 A Hrbslith. EFES 204 1847 Bt wukslgit, EES gEFzZd e (150 mL) &
2 34etal, = (2 x 40 mL) B f4 (40 mL) = AHsar, F NgS0, el A2A 7T, N-(6-22=2-3-0}
o] E-2-vWEy g v-4-d)-N-(WEExd ) e&EEZolr]= (1.91 g, 4.50 mmol, 77% &)E o|23 ARVED
#7 (220 ¢ A7t A, 10-50% e olAEH O E /Ao o5 WAl wAZA etk H NR (400 MHz,
ZRE¥E-) § 7.17 (s, 1H), 3.60 (s, 6H), 2.89 (s, 3H).
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[0459]

[0460]
[0461]

[0462]

[0463]

[0464]

[0465]

[0466]
[0467]
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@A 3. N-(6-F = E-3-ofo] e -2-w " v g]d-4-d ) v gk Eolr =

H

cl N.
Ny 80,CH,
N AN,

CHs

A2o|A THF (10 mL) T N-(6-FZZ2-3-olol L =-2-vEdg|d-4-d)-N-(HE&¥xd) vesEoln= (1.91 g,
4.50 mmol)e] &Adl 10% FASIIEF (9 nl, 24.75 mmol)S 380 2A Hr7ledvk. EFES 204 15
b FQt wRkek ohg, Z1F sbell oiEgf 10 mLe] FI R FFAZT. ﬂ%%% E (5=
S AMgste] pll 6-72 FEAAT. A AHE, N-(6-FRE-3-olo| e m-2-HE v 2 d-4-Y

.10 g, 3.17 mmol, 70.6% F&)E JFA AFd o3 WA mARA FFIAL, F 3ol 50THA
AZAZTH LOIS (HD = 347.0,

G 4. 6-EF22A4-vE-2-(4-(HEExd)Hd)-1H-F E=2[3,2-c]Fgd

SO,CHs

DMF (6 mL) = N-(6-FEE-3-o}o] e E-2-v|e ] gld-4-U )M et Eoln= (0.500 g, 1.443 mmol), 1-olE]d-
4~z )l (0.325 g, 1.803 mmol), H|A(EFFdxzAs)FelH5(11) F=28go|= (0.061 g, 0.087
mmol) F olo] e s72](1) (0.016 g, 0.087 mmol)9] &3&ES 7|star, daE vlo]dox 100TCeAl 15415
Tt ettt Ao w WAAZ § EES dY oM HOIE (50 mL)Z s|Astal, Ao|EE F3 o
3ttt ABRES FIIR o9 ofAHolE (150 mL)Z 3|Astal, & (3 x 40 mL) 2 45 (40 mb) 2 A&5H
o2 MAHsa, ¥ NgSoy Aol HAZAAT. &mE AF o AAT T AFES olax ARvEIHY
(80 g A7t A, 3a] 29, 0-5% WS /tJSFZ22deh)o] 831 tk. o]e} o] sl =53 AAHE (0.275
2)S AL HPLCA 93] =712 AASYY (FAw=wdlx Fu} oFAlo} 5u €18 30.0 x 100. 8w A: 90% H,0-10%
WEebS-0.1% TFA; &9 B: 10% "lEF2-90% H:0 0.1% TFA. S5F: 40 mL/%. 8] A7k 128, 292 9B 11;
< 9B: 100). A3t 23 Fi, 2% sholl sFHA17]3, 223} NalHC0; &4 AE3Sto] pH 1002 473}
A71a, gE2 29k (3 x 50 mL) o2 FZ33Tt. #qe FEES T MgS0, oA AxAHY. &
F 3o AASY -FR22-4-vE-2-U-(MEEXd)Hd)-1H-7E2(3,2-c]¥Zd (0.210 g, 0.655 mmol,
45.4% S8)S A A=A Sk LOMS (D = 321.2. H NMR (400 MHz, DMSO-ds) & 12.29 (s,

1.

o
o
of

1), 8.16 (d, J=8.6 Hz, 2H), 8.04 (d, J=8.6 Hz, 2H), 7.40 (d, J=0.8 Hz, 1H), 7.27 (s, 1H), 3.28 (s,
3H), 2.67 (s, 3H).

@A 5. 6-2RE-1,4-TrE-2-(4-(ME s )9 d)-1H-9 22 [3,2-c ]9 g

CHs
Cll\N
SO,CH
N7 2CHs
CH3

0CeolA DMF (6 nl) % 6-FE2E-4-vd-2-(4-(ME=xd)Hd)- -9 E2[3,2-c]FHd (205 mg, 0.639
mmol) % ool =g (227 mg, 1.598 mmol)e] &NHel FASUEEF (60 Y FAHY) (63.9 mg, 1.598
mol)& 1 FFo= HIFsIt., EFES A2oA N sk wdtegitt. WEES oA EAL (0.183 L,
3.20 mol) 0.2 AT, AAPE EFES FT ol AL URHEE FFAAT. IFES A€ ob4H
°|E (120 mL)Z &AM 3tar, E3F NalHCO; &9 (2 x 25 nL) o2 MHata, T4 NgS0, Aol AZAAY. A
B2l 6-2EE-1,4-Uvd-2-(4-(MEEX ) v d)-11-9E2([3,2-c]F = (172 mg, 0.514 mmol, 80% &)<
oj~: ARviEI Y (40 g ATt A, 0-6% vighE/H 22l ofe] WA uA =AM delsigit. LS
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[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]
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D’ = 335.2. 'H MR (500 MHz, SHIEUEZ-d,) § 8.07 (d, J=8.5 Hz, 2H), 7.84 (d, J=8.5 Hz, 2H),
7.36 (s, 1H), 6.86 (d, J=0.6 Hz, 1H), 3.75 (s, 3H), 3.16 (s, 3H), 2.70 (s, 3H).
A 6. AAd 11

1,4-t)54t (1.5 nl) & 6-F22-1,4-guE-2-4-(MEdsxd)dd)-11-9Z2[3,2-c]F 2 (40 mg, 0.119
mmol), 1-°]AXEZH-4-(4-(4,4,5 5-HESHHE-1,3,2-t)SA AR E&-2-D)Eld)F=z2kd (53.3 mg, 0.161
mmol ), C-OAE2IHE~T -2 4" 6'-EFo)AZ2 -1 1'-4]9d)[2-(2'-o}v| =-1,1"-v] 7 ) | &
(I1) Wer&EEYlo]E, XPhos-Pd-G3 (10.11 mg, 0.012 mmol), 2 AE71A AAHZ-E (0.209 mL, 0.418 mmol)<]
S3ES grlstal, dulE dpo]dol A 85THAl 18A1ZF Tt 7FEsigitt. ARom W7t A, vy EFES
Heke 2 3Asta, olgruAAE B ojusta, AAlE HPLCOl FHaith (Flwemdx 2} ofxjo} 5u C18
30.0 x 100. &® A: 90% H.0-10% wl&h-&-0.1% TFA; &vi B: 10% #&&-90% H.0 0.1% TFA. F&: 40 ml/&.
Tul AR 158, & 9B 10; HF %B: 100). G&e FHEE AF bl FFAI7IAL, 1N NaOHE G714 8HA]
713, tERZHE (4 x 40 mb) o2 FE30. F FEFES 7 NS0, ZellA AdxzAZAY. &uE AF
slol]l AAB 6-(4-(4-ol AZ 2 AT g2 -1-2)#d)-1, 4-t & -2-(4-(H D& Fd) A d)-1H-9 S 2 [3,2-c]9]
29 (41.6 mg, 0.081 mmol, 67.9% &) AFA wARA FS5a%d. LS O’ = 503.4. 1 NIR (500
Mz, 22¥5-d) 6 8.09 (d, J=8.2 Hz, 2H), 8.01 (d, J=8.5 Hz, 2H), 7.77 (d, J=8.2 Hz, 2H), 7.47 (s,
1), 7.06 (d, J=8.8 Hz, 2H), 6.74 (s, 1H), 3.83 (s, 3H), 3.35-3.27 (m, 4H), 3.16 (s, 3H), 2.85 (s,
30), 2.81-2.71 (m, 5H), 1.13 (d, J=6.3 Hz, 6H).

fijo
off

AAld 12

6-(3-FF2-4-(4-ol Az 2y x-1-d ) #d)-1,4-tuE-2-(4-(ME & 2 d) A d)-1H-9 == [3,2-c] ¥ g
d

(12)

9A 1. 1-(2-ZE2F e 24-VERHY)-4-o] A Z 23] H 27

F
HeC >:
N N NO,
_/

DMF (35 mL) & 1,2-UZF=2-4-HE=ZWA (0.90 g, 5.66 mmol), 1-o|AZzAyHZ}x (0.834 g, 6.51
mmol), ¥ EBFZF (0.938 g, 6.79 mmol)9] E3ES A2oA 24417 FQF wRkel T, F sl A Ax
HEZ FE2XZT. AF[FES g oldHolE (160 nL)E FAlsta, & (2 x 25 ml) 2 95 (25 m)E A%
Hog AHeta, ¥4 MgS0, oA AXAZT. AHE 1-2-FFLE4-UERAY)-4-0| 23X 2 AT A}
71 (1.36 g, 5.09 mmol, 90% +&)& o|~7 ARvIEIHY (80 ¢ A7t A, 1A 229, 1-5% HES/HEF=
zehe] o] g4 oo=A walatalch. LOMS (WD = 268.2. H MR (500 MHz, Z2Z¥E-d) § 8.00
(dd, J=8.7, 2.3 Hz, 1H), 7.92 (dd, J=13.2, 2.8 Hz, 1H), 6.93 (t, J=8.8 Hz, 1H), 3.38-3.32 (m, 4H),
2.77 (dt, J=13.1, 6.5 Hz, 1H), 2.74-2.70 (m, 4H), 1.11 (d, J=6.6 Hz, 6H).

A 2. 3-EF L R-4-(4-o] xR PRl -1-<d ) obd Rl
F
G /™
NN NH,
ch \_/
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MeOH (30 mL) @ THF (10 mL) & 1-(2-ZF Qo &2-4-UEZHY)A4-o]AZ 297 (1.36 g, 5.09 mmol) =
10% Pd/C (0.35 g, 0.329 mmol)®] TFES H, THOZRE ATH I, ] 2ol A 2A)17F ZoF wHFEkIT),

2
Zu|E AgolEE T3 Fol oo o8 AAsNAL. ARES WAF sl wF AZAAGL. AFRES E
obMH|O]E (150 mL)o &3iAI7]aL F5 Na,SOy Aol A Ax=AIZT.  &ulE 2 sell AAS ] 3-ZF 224~
(4-ol A~z zduHgA-1-d)oldd (1.20 g, 5.06 mmol, 99% F&)S FAA TAZAM F55%ct. LS
HD' = 238.2. H NWR (500 MHz, SE2E¥E-d) 6 6.84 (t, J=8.9 Hz, 1H), 6.48-6.39 (m, 2H), 3.55 (br
s, 2H), 3.07-3.00 (m, 4H), 2.78-2.69 (m, 5H), 1.11 (d, J=6.6 Hz, 6H).

@A 3. 1-(4-BHER-2-ZF 2 )-4-o| Ax 2 A9 &3]

F
N >:
>N N Br
_/

0ColA oFHNEYUEZ (15 nl) F 3-ZF Q2 2-4-(4-o]AZ 2y g}x-1-d)otd & (0.55 g, 2.318 mmol) &
BEU3E (D) (0.621 g, 2.78 mmol)e] ZEd tert-58 YEZO|E (0.551 mL, 4.64 mmol)E 5% 2
A A7bslith. EES 0TolA 1.5A17F Bt ek ths ) AL 5547 FoF wikslgitt. EgES
e ofAlElo]E (15 mL)E 8|A]star, Algto|ES Tl qHsidit. oHES 1F b vF AxAZt. 3
=S

FEo & (10 nL)& 7istal, ERES YFEZRZUE (4 x 40 nL)o2 FE3¥Y. Fq3 FE2ES F5
Na,S0y Aol A AZXAZT. AAAEQ 1-4-HER-2-ZF0 7 d)-4-o] A2y #H2}7 (94 mg, 0.312 mmol,

13.47% &) ol2x ARZvEIHT (40 g A7t A, 1A 29, 0-5% Were /I 22 veh) o] 93] 3z
A=A wElakdt. LONS () = 301.1.

A 4. 1-(2-Z2F9.82-4-(4,4,5 5-HEGHE-1,3,2-T] AR E2-2-¢) Hd ) 4-o| A Z 2 Do H %

/—\ C 0 CH3
‘ CH3

CHj

olg o] 52 14-t24 (3 ml) F 1-4-BEE-2-ZZ o 2¥d)-4-0o]A2Z 29 H 27 (94 mg, 0.312
mmol), 4,4,4",4',5,5,5" 5'-=2E}HE-2 2'-¥](1,3,2-Uy AL EZT) (119 mg, 0.468 mmol), PdCl,(dppf)-CH.Cl,
BI7FE (15.29 mg, 0.019 mmol), % oFAEAFZE (92 mg, 0.936 mmol)e] &3HES 110TolA 20A1%F &<t 7}
g3, EFES o OMIEﬂ olE (5 mL)E FXsta, MolES Ed| AHsIdr. oAF}ES Yy o
TEATAL, BFES ol ARvEIDYY (24 ¢ AT A, 1A 29, 0-5% WEHE/FZ2W e 483}
o -ZF92-4-(4,4,5,5-HEZWE-1,3,2-t] SA R EE-2-A) | d ) 4-o| A 2 A I H 27 (39 mg, 0.112
mol, 35.9% &)< WA uAzA S5tk LS O+ = 349.2. H NR (500 MHz, Z22¥2-d) &
7.52 (d, J=7.7 Hz, 1), 7.45 (d, J=13.5 Hz, 1H), 6.94 (t, J=8.3 Hz, 1H), 3.24-3.18 (m, 4H), 2.79-2.71
(m, 5H), 1.35 (s, 12H), 1.12 (d, J=6.6 Hz, 6H).

@A 5. AAld 12

1,4-95A4 (1.5 nl) 5 6-F22-1 4-vve-2-(4-(Meds2d)dd)-1H-7E2[3,2-c]T 2D (28 mg, 0.084
mol), 1-(2-ZF ¢ 2-4-(4,4,5,5-H|Eg}E-1,3 2-T] AR EF-2-) i d)4-o| AZ 2 A 7| 2}2 (37.9 ng,
0.109 mmol), (2-UAIZ2HAALZ 2T %-2' 4" 6'-Ego]aZ2g-1,1'-H|#d)[2-(2'-o}v]x=-1,1'-0]5d)]
ZHE(11) #et&E Y o]E, XPhos-Pd-G3 (7.08 mg, 8.36 umol), & 4714 <IAFZAE (0.146 ml, 0.293 mmo
D2l EHEE Wk, UAD selalel ) ST AT B AT AEew WA A, g £Y
&2 3Asta, ofdR2UAAE T oHstar, FAE HPLCAl FH3tt (27 Hevds ) of
Ao} 5u C18 21.2 x 100. 8w A: 90% H,0-10% ™ &+2-0.1% TFA; &w) B: 10% #l€h-3-90% H,0 0.1% TFA. F-3F:

20 mL/E. F-uj AJZF: 158 &9 9B: 11; H= 9B: 100). A3 IS 2T &l %iﬂﬂi, 1 N NaOH=Z
Q7148 71a, dEEEME (4 x 40 mL) o2 FE33t. F3 FE2E5E T NaS0, AellA AxzA7]a, 2
T Sl FFAA 6-(3-FFLEA4-4-olAX I I HH-1-Y)Hd)-1,4-guE-2-4-(MEsxd)Fd )-
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-3 22[3,2-c]9 9 (17 mg, 0.032 muol, 38.7% F8)S AT mA=A FESakdrd. LS D' =

521.4. 'H NWR (400 MHz, 2223 8-d) § 8.13-8.07 (m, 2H), 7.86-7.79 (m, 2H), 7.78-7.75 (m, 2H), 7.47

(s, 1H), 7.07 (t, J=8.8 Hz, 1H), 6.75 (s, 1H), 3.83 (s, 3H), 3.22 (br s, 4H), 3.16 (s, 3H), 2.85 (s,
3H), 2.81-2.75 (m, 5H), 1.14 (br d, J=6.5 Hz, 6H).

¥ 1 U9 AAld 13-33S AAd 1-129] Az W& 7 A" T AR wel Az,

x1
Ex. No. TZ
H3C\,/\
N
L
N N CH, OCHg
13 \ {
| OCHs
CHs
Q OCHs,
0!
14 N
X
| N—cH,
H
e Q OCH;
15 ° N
X
| N—cH,
OCH,
o)
OCHj
16 G\‘\)J\N
AN
| N—cH,
H
o OCH,
3
YN OCH;
CHs y
17
| N—cH,
N N
CH,
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Q OCHs
HsC AN
OCH,
CHs \
18
X
I T M—ch,
NP
CH,
Q OCH,
@"O\ OCH,
19 N
S
P T Dchs
NPy
CHs
Q OCH,
~ A
H, e 07 N oCH
20 N
X
I T Y—chy
NP
CH,
OCH,
o)
OCH
Ch X, 3
21
AN
I T e
Z N
H
OCH,
EHs Q OCHj
» HaC N
S
I T Y—cHy
Ny
H
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24

25

26

27

28

29
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30
OCH;
31 OCH;
O OCH,4
32
OCH;
O OCH;
33
3
Q SO,CHs
34
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35

37

38

39

40

H,C
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Ex. No.

A ol

13

LCMS (M+H) = 505.4. '"HNMR (500 MHz, U] & & 5 5| €1-d2)  8.66 (s,
1H), 7.36 (s, 1H), 7.08-7.03 (m, 1H), 7.01-6.97 (m, 1H), 6.93 (d, J=1.7 Hz,
1H), 3.95 (s, 3H), 3.90 (s, 3H), 3.69 (s, 3H), 3.11 (br d, J=10.2 Hz, 2H), 2.95
(br d, J=11.6 Hz, 2H), 2.86-2.75 (m, 1H), 2.44-2.30 (m, 3H), 2.26 (s, 3H),
2.10-2.01 (m, 4H), 1.94-1.78 (m, 8H), 1.63-1.60 (m, 2H), 0.92 (d, J=6.6 Hz,
6H)

14

LCMS (M+H)" = 539.4. 'HNMR (500 MHz, = & & ¥ -d) 5 8.68 (s, 1H),
7.48-738 (m, 6H), 7.03-6.98 (m, 3H), 4.88-4.73 (m, 1H), 3.98 (s, 3H), 3.95
(s, 3H), 3.90-3.77 (m, 1H), 3.10 (br d, J=11.0 Hz, 2H), 3.07-2.99 (m, 1H),
2.88-2.77 (m, 2H), 2.65-2.58 (m, 1H), 2.57 (s, 3H), 2.38 (br t, J=11.0 Hz,
2H), 2.12-1.98 (m, 3H), 1.86 (qd, J=12.3, 3.4 Hz, 4H), 1.59-1.47 (m, 2H)

15

LCMS (M+H)" =505.2.

16

LCMS (M+H)' = 477.5. "THNMR (500 MHz, 2 & = X £-d) § 8.68 (s, 1H),
832 (brs, 1H), 7.37 (s, 1H), 7.05-6.97 (m, 3H), 4.77 (br d, J=13.2 Hz, 1H),
434 (brd, J=13.2 Hz, 1H), 3.98 (s, 3H), 3.95 (s, 3H), 3.26-3.20 (m, 1H),
3.18-3.10 (m, 2H), 3.03 (tt, J=12.0, 3.6 Hz, 1H), 2.76-2.69 (m, 1H), 2.57 (s,
3H), 2.46 (br d, J=3.6 Hz, 4H), 2.06 (br t, J=11.8 Hz, 2H), 1.88-1.70 (m,
2H), 1.61-1.57 (m, 4H), 1.44 (br d, J=5.0 Hz, 2H)

17

LCMS (M+H)" = 505.3. 'H NMR (500 MHz, = & & ¥ £-d) 5 8.65 (s, 1H),
7.42 (s, 1H), 7.04-6.94 (m, 3H), 3.98 (s, 3H), 3.94 (s, 3H), 3.83 (s, 3H), 3.09
(br d, J=11.0 Hz, 2H), 2.95 (br d, J=11.6 Hz, 2H), 2.86-2.77 (m, 1H), 2.52
(s, 3H), 2.42-2.29 (m, 3H), 2.07 (br d, J=7.4 Hz, 4H), 1.94-1.77 (m, 7H),
1.69-1.66 (m, 2H), 0.91 (d, J=6.3 Hz, 6H)

18

LCMS (M+H)' = 519.2. 'HNMR (500 MHz, 2 & % ¥ £-d) § 8.65 (s, 1H),
7.40 (s, 1H), 7.03-7.00 (m, 1H), 6.99-6.95 (m, 2H), 4.73 (br d, J=12.9 Hz,
1H), 4.06-3.99 (m, 1H), 3.98 (s, 3H), 3.94 (s, 3H), 3.83 (s, 3H), 3.13-3.00
(m, 3H), 2.88-2.78 (m, 2H), 2.62-2.53 (m, 2H), 2.43-2.30 (m, 2H), 2.11-2.03
(m, 2H), 1.99-1.80 (m, 7H), 1.58-1.42 (m, 2H), 1.15 (br t, J=7.4 Hz, 6H)
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19

LCMS (M+H)' = 553.2. 'HNMR (500 MHz, 2 & & 3 £-d) § 8.66 (s, 1H),
7.42 (s, SH), 7.41 (s, 1H), 7.03-7.00 (m, 1H), 6.99-6.95 (m, 2H), 4.89-4.71
(m, 1H), 3.98 (s, 3H), 3.94 (s, 3H), 3.83 (s, 4H), 3.14-2.99 (m, 3H), 2.83 (it,
J=12.1, 3.6 Hz, 2H), 2.67-2.56 (m, 1H), 2.52 (s, 3H), 2.38 (br t, J=11.0 Hz,
2H), 2.12-2.00 (m, 3H), 1.95-1.80 (m, 3H), 1.70-1.48 (m, 2H)

20

LCMS (M+H)" = 521.5. 'H NMR (500 MHz, 2 & = 5 £-d) § 8.65 (s, 1H),
741 (s, 1H), 7.03-7.00 (m, 1H), 6.99-6.94 (m, 2H), 4.30-4.18 (m, 2H), 4.15
(q, J=7.2 Hz, 2H), 3.98 (s, 3H), 3.94 (s, 3H), 3.83 (s, 3H), 3.07 (br d, J=11.3
Hz, 2H), 2.85-2.73 (m, 3H), 2.52 (s, 3H), 2.51-2.46 (m, 1H), 2.37 (br t,
J=10.9 Hz, 2H), 2.06 (br d, J=12.9 Hz, 2H), 1.91-1.79 (m, 4H), 1.51 (qd,
J=12.1, 4.1 Hz, 2H), 1.28 (t, J=7.2 Hz, 3H)

21

LCMS (M+H)" = 463.5. 'HNMR (500 MHz, £ & % 3 £-d) 5 9.28 (br s,
1H), 8.67 (s, 1H), 7.36 (s, 1H), 7.05-6.96 (m, 3H), 4.77 (br d, J=13.2 Hz,
1H), 4.22 (br d, J=13.2 Hz, 1H), 3.97 (s, 3H), 3.94 (s, 3H), 3.42-3.32 (m,
2H), 3.15 (br t, J=12.0 Hz, 1H), 3.02 (tt, J=12.0, 3.6 Hz, 1H), 2.75-2.70 (m,
1H), 2.62 (brt, J=5.4 Hz, 4H), 2.57 (s, 3H), 2.04 (br t, J=11.6 Hz, 2H), 1.94
(br s, 2H), 1.81-1.78 (m, 4H)

22

LCMS (M+H)" = 437.5. "THNMR (500 MHz, 2 & & 3 2-d) § 8.68 (s, 1H),
8.42 (brs, 1H), 7.37 (s, 1H), 7.05-6.98 (m, 3H), 4.78 (br d, J=12.9 Hz, 1H),
4.25 (br d, J/=13.2 Hz, 1H), 3.98 (s, 3H), 3.95 (s, 3H), 3.20-3.12 (m, 3H),
3.02 (tt, J=11.9, 3.5 Hz, 1H), 2.76-2.70 (m, 1H), 2.57 (s, 3H), 2.32 (s, 6H),
2.09-2.02 (m, 2H), 1.87-1.72 (m, 2H)

LCMS (M+H)' = 477.5. "THNMR (500 MHz, & & % 3 £-d) § 8.91 (brs,
1H), 8.66 (s, 1H), 7.35 (s, 1H), 7.04-6.97 (m, 3H), 4.80 (br d, J=13.2 Hz,
1H), 4.02 (br d, J=13.5 Hz, 1H), 3.97 (s, 3H), 3.95 (s, 3H), 3.18 (td, J=13.1,
2.2 Hz, 1H), 3.01 (tt, J=11.9, 3.5 Hz, 1H), 2.88-2.82 (m, 2H), 2.66-2.61 (m,
2H), 2.58 (br s, 4H), 2.56 (s, 3H), 2.09-1.98 (m, 2H), 1.88-1.75 (m, 7H)

24

LCMS (M+H)" = 471.5. '"HNMR (500 MHz, = = = ¥ £-d) § 8.95 (d,
J=0.8 Hz, 1H), 8.06-7.98 (m, 2H), 7.60 (s, 1H), 7.12-7.08 (m, 1H), 7.08-7.04
(m, 3H), 7.04-7.00 (m, 1H), 6.60 (s, 1H), 3.99 (s, 3H), 3.97 (s, 3H), 3.79 (s,
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3H), 3.35-3.30 (m, 4H), 2.79-2.73 (m, 5H), 1.14 (d, J=6.6 Hz, 6H)

25

LCMS (M+H)' = 477.4. "THNMR (500 MHz, 2 & = 3 £-d) § 8.85 (s, 1H),
7.09 (s, 1H), 7.08-7.05 (m, 1H), 7.02-6.99 (m, 2H), 6.58 (s, 1H), 4.81 (br d,
J=13.2 Hz, 1H), 437 (br d, /=13.2 Hz, 1H), 3.98 (s, 3H), 3.95 (s, 3H), 3.74
(s, 3H), 3.28-3.23 (m, 1H), 3.21-3.08 (m, 3H), 2.76 (td, J=12.8, 2.2 Hz, 1H),
2.48 (brd, J=4.1 Hz, 4H), 2.20-2.06 (m, 2H), 1.82 (quind, J=12.4, 4.1 Hz,
2H), 1.62 (quin, J=5.6 Hz, 4H), 1.46 (br d, J=4.4 Hz, 2H).

26

LCMS (M+H)" = 539.5. 'H NMR (500 MHz, 2 & % ¥ -d) 5 8.84 (s, 1H),
7.43 (s, 5H), 7.15 (s, 1H), 7.09-7.04 (m, 1H), 7.02-6.99 (m, 2H), 6.57 (s,
1H), 4.82 (br d, J=1.9 Hz, 1H), 3.98 (s, 3H), 3.95 (s, 3H), 3.92-3.80 (m, 1H),
3.73 (s, 3H), 3.15 (br d, J=10.7 Hz, 2H), 3.05 (br s, 1H), 2.96-2.77 (m, 2H),
2.69-2.59 (m, 1H), 2.42 (br t, J=11.1 Hz, 2H), 2.14 (br d, J=12.7 Hz, 2H),
2.06 (br d, J=14.9 Hz, 1H), 1.98-1.83 (m, 3H), 1.60-1.51 (m, 2H)

27

LCMS (M+H)" = 443.5. 'H NMR (500 MHz, £ & % ¥ -d) 5 8.96 (d,
J=0.8 Hz, 1H), 8.02 (d, /=8.8 Hz, 2H), 7.60 (s, 1H), 7.12-7.04 (m, 4H), 7.03-
7.00 (m, 1H), 6.60 (d, J=0.8 Hz, 1H), 3.99 (s, 3H), 3.97 (s, 3H), 3.80 (s, 3H),
3.35-3.31 (m, 4H), 2.66-2.62 (m, 4H), 2.40 (s, 3H)

28

LCMS (M+H)" = 511.5. 'HNMR (500 MHz, 2 & = 3 2-d) 5 8.85 (s, 1H),
8.74 (s, 1H), 7.96 (br d, J=8.0 Hz, 1H), 7.68 (d, J=8.3 Hz, 1H), 7.13 (s, 1H),
7.09-7.04 (m, 1H), 7.03-6.99 (m, 2H), 6.57 (s, 1H), 3.98 (s, 3H), 3.95 (s,
3H), 3.74 (s, 3H), 3.67 (s, 2H), 3.04 (br d, J=11.3 Hz, 2H), 2.90 (tt, J=12.0,
3.7 Hz, 1H), 2.31-2.24 (m, 2H), 2.10-2.04 (m, 2H), 2.03-1.92 (m, 2H)

29

LCMS (M+H)" = 533.5. 'H NMR (500 MHz, = & & ¥ $-d) 5 8.97 (s, 1H),
8.04 (d, /=8.8 Hz, 2H), 7.62 (s, 1H), 7.51-7.45 (m, SH), 7.12-7.04 (m, 4H),
7.04-7.01 (m, 1H), 6.62 (s, 1H), 4.07-3.99 (m, 2H), 3.99 (s, 3H), 3.97 (s,
3H), 3.81 (s, 3H), 3.66 (br s, 2H), 3.44-3.21 (m, 4H)

LCMS (M+H)" = 471.5. "THNMR (500 MHz, 2 & = 3 2-d) 5 8.97 (s, 1H),
8.04 (d, J=8.5 Hz, 2H), 7.61 (s, 1H), 7.12-7.08 (m, 1H), 7.08-7.04 (m, 3H),
7.04-7.00 (m, 1H), 6.61 (s, 1H), 3.99 (s, 3H), 3.97 (s, 3H), 3.86-3.82 (m,
2H), 3.81 (s, 3H), 3.71-3.67 (m, 2H), 3.29 (dt, J=17.1, 5.1 Hz, 4H), 2.19 (s,
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3H)

LCMS (M+H)' = 472.5. "THNMR (500 MHz, 2 & & X £-d) § 8.95 (s, 1H),
8.85 (d, J=2.5 Hz, 1H), 8.28 (dd, J=8.8, 2.5 Hz, 1H), 7.57 (s, 1H), 7.12-7.08
(m, 1H), 7.06-7.00 (m, 2H), 6.80 (d, J=9.1 Hz, 1H), 6.61 (s, 1H), 3.9 (s,
3H), 3.97 (s, 3H), 3.79 (s, 3H), 3.69-3.65 (m, 4H), 2.77 (dt, J=13.1, 6.4 Hz,
1H), 2.72-2.68 (m, 4H), 1.13 (d, J=6.3 Hz, 6H)

LCMS (M+H)" = 485.1. 'H NMR (500 MHz, 2 & =5 £-d) § 8.77 (s, 1H),
7.93 (d, J=8.5 Hz, 2H), 7.87 (s, 1H), 7.06-7.00 (m, SH), 3.99 (s, 3H), 3.95 (s,
3H), 3.87 (s, 3H), 3.32-3.27 (m, 4H), 2.78-2.71 (m, SH), 2.54 (s, 3H), 1.13
(d, J=6.3 Hz, 6H)

LCMS (M+H)' = 529.5. '"H NMR (400 MHz, 2% % ¥ 2-d) § 8.67 (d,
J=1.1 Hz, 1H), 7.86-7.80 (m, 2H), 7.76 (d, J=0.9 Hz, 1H), 6.95-6.88 (m,
SH), 5.23 (s, 1H), 3.89 (s, 3H), 3.85 (s, 3H), 3.77 (s, 3H), 3.21-3.16 (m, 4H),
2.66-2.61 (m, 6H), 2.44 (s, 3H), 1.63-1.58 (m, 2H), 1.18 (s, 6H)

LCMS (M+H)' = 517.4. "HNMR (500 MHz, 2 & % 3 £-d) § 8.09 (d,
J=8.2 Hz, 2H), 8.01 (d, J=8.8 Hz, 2H), 7.77 (d, J=8.5 Hz, 2H), 7.47 (s, 1H),
7.05 (d, J=8.5 Hz, 2H), 6.74 (s, 1H), 3.83 (s, 3H), 3.33-3.27 (m, 4H), 3.16 (s,
3H), 2.85 (s, 3H), 2.64-2.58 (m, 4H), 2.18 (d, J=7.6 Hz, 2H), 1.86 (d,
J=13.6, 6.8 Hz, 1H), 0.96 (d, J=6.6 Hz, 6H)

35

LCMS (M+H)" = 545.4. '"H NMR (400 MHz, 2 = % 3 £-d) § 8.06 (d,
J=8.4 Hz, 2H), 7.99 (d, =8.8 Hz, 2H), 7.74 (d, J=8.2 Hz, 2H), 7.44 (s, 1H),
7.03 (d, J=8.8 Hz, 2H), 6.71 (s, 1H), 4.06 (br dd, J=10.9, 3.6 Hz, 2H), 3.80
(s, 3H), 3.47-3.37 (m, 2H), 3.33-3.27 (m, 4H), 3.13 (s, 3H), 2.83 (s, 3H),
2.79-2.73 (m, 4H), 2.50 (br t, J=11.2 Hz, 1H), 1.88-1.78 (m, 2H), 1.67-1.59
(m, 2H)

36

LCMS (M+H)' = 519.0. 'H NMR (400 MHz, 2 = % 3 £-d) § 8.09-8.04
(m, 2H), 7.99 (d, J=8.8 Hz, 2H), 7.77-7.71 (m, 2H), 7.44 (s, 1H), 7.02 (d,
J=8.8 Hz, 2H), 6.72 (s, 1H), 3.87-3.82 (m, 2H), 3.80 (s, 3H), 3.33-3.26 (m,
4H), 3.13 (s, 3H), 2.83 (s, 3H), 2.77-2.68 (m, 6H), 1.83-1.75 (m, 2H)

37

LCMS (M+H) = 545.4. '"H NMR (400 MHz, & & % ¥ £-d) § 8.07 (d,
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J=8.4 Hz, 2H), 7.99 (d, 1=8.8 Hz, 2H), 7.77-7.72 (m, 2H), 7.44 (s, 1H), 7.02
(d, J=8.8 Hz, 2H), 6.72 (s, 1H), 3.93-3.84 (m, 2H), 3.80 (s, 3H), 3.79-3.73
(m, 1H), 3.55 (dd, J=8.5, 6.0 Hz, 1H), 3.27 (1, J=5.1 Hz, 4H), 3.13 (s, 3H),
2.84 (s, 3H), 2.69-2.58 (m, 4H), 2.46-2.41 (m, 1H), 2.05 (dtd, J=12.5, 7.6,
5.3 Hz, 1H), 1.72-1.63 (m, 1H)

LCMS (M+H)" = 519.4. TH NMR (500 MHz, £ & % ¥ $>-d) § 8.09 (br d,
J=8.0 Hz, 2H), 8.02 (br d, J=8.5 Hz, 2H), 7.77 (d, ]=8.0 Hz, 2H), 7.47 (s,
1H), 7.05 (br d, J=8.5 Hz, 2H), 6.74 (s, 1H), 3.83 (s, 3H), 3.62 (br s, 2H),
3.41 (s, 3H), 3.36 (br s, 4H), 3.16 (s, 3H), 2.87 (s, 3H), 2.82-2.68 (m, 6H)
LCMS (M+H)" = 503.1. "H NMR (500 MHz, 2 & = ¥ 2-d) §8.15 (t, ]=1.7

38

Hz, 1H), 8.05-7.98 (m, 3H), 7.84 (dt, J=7.9, 1.3 Hz, 1H), 7.76-7.69 (m, 1H),
39 | 7.46 (s, 1H), 7.08-7.02 (m, 2H), 6.72 (d, J=0.8 Hz, 1H), 3.81 (s, 3H), 3.34-
3.28 (m, 4H), 3.15 (s, 3H), 2.84 (s, 3H), 2.81-2.71 (m, SH), 1.13 (d, J=6.5
Hz, 6H)

LCMS (M+H)' = 517.3. "TH NMR (400 MHz, 2 & % 3 £-d) § 8.05 (t, ]=1.7
Hz, 1H), 7.96-7.87 (m, 3H), 7.75 (dt, J=7.8, 1.3 Hz, 1H), 7.68-7.59 (m, 1H),
40 | 737 (s, 1H), 6.95 (d, J=8.8 Hz, 2H), 6.63 (d, J=0.8 Hz, 1H), 3.71 (s, 3H),
3.24-3.16 (m, 4H), 3.06 (s, 3H), 2.75 (s, 3H), 2.54-2.48 (m, 4H), 2.09 (d,
J=7.4 Hz, 2H), 1.76 (dt, J=13.5, 6.7 Hz, 1H), 0.87 (d, J=6.7 Hz, 6H)

AAldl 41

3-(4-(4-(1,4-uv g -2-(4-(ME 2 D) A d)-1-9 Z 23, 2-c]¥ g d-6-) Hd)yH =

t
H
©
[d
put
i
"
o

(41)

tert=8  4-(4-(1,4-"rd-2-(4-(ME =2 ) 3Ad)- -9 E2[3,2-c]¥ g d-6-L) ¥ d) v A 2] -

1,4-982 (7 nL) T 6-222-1,4-UueE-2-U-(MeEsxd)dd)-10-9 52 [3,2-c]¥2]d (180 mg, 0.538
mmol), tert-38 4-(4-(4,4,5,5-HE&HE-1,3,2-t)| AR ET-2-)F D) 9 H g d-1-7t 2 E A H o] E (A A] 4
11, ©A4 5) (250 mg, 0.645 mmol), (2-TIAEFRIAAZ AT N--2' 4' 6'-Ego|AZ -1 1'-H|3d)[2-(2'-o}
u-1, 1" -8l Y) 1 ZEHE (11) WeErEF Y o]E (XPhos-Pd-G3) (45.5 mg, 0.054 mmol), E A+d7]A <lakzt
(0.941 mL, 1.882 mmol)9] =3ES @7|sta, duld vlo]Lolx 85TAA 18A1ZF &<t 7148, Ao
Wz A, WS E3ES dE ofMHolE (120 nL)E 31X eta, AgolEE Fd oAy, ARES ¢
(25 mL) 2 MASFaL, F4 MgS0, “FollAl A=A AT, FA A (196 mg, 0.350 mmol, 65.1% &)& o|l=

ARutEIYS (40 g A7t A, 40-85% Y ofAlE|o]E/E )l oz wo] A A A=A dElsklth.  LOMS

QD' = 560.4. 'H NMR (400 MHz, Z22%2-d) 6 8.07 (d, J=8.6 Hz, 2H), 8.00 (d. J=8.4 Hz, 2H), 7.75

O
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(d, J=8.6 Hz, 2H), 7.50 (s, 1H), 7.32 (d, J=8.2 Hz, 2H), 6.73 (d, J=0.8 Hz, 1H), 4.26 (br s, 2H), 3.82
(s, 8H), 3.14 (s, 3H), 2.89-2.65 (m, 3H), 2.84 (s, 3H), 1.87 (br d, J=12.3 Hz, 2H), 1.75-1.61 (m, 2H),
1.50 (s, 9H).

9 2. 1,4-tE-2-(4-(ME &2 d) A d)-6-(4-(F g d-4-d) d D) -1H-9 EZ 3, 2-c] &

0CelA tZFE2de (8 nl) & tert-%8 4-(4-(1,4-tvE-2-4-(ME<E D) Hd)-1H-3 =2 [3,2-c]¥ g
-6-d)H )y HEd-1-7t =2 Aol E (194 mg, 0.347 mmol)e] &N TFA (8 mL, 104 mmol)E 2% ZAx H
bkt EFHES 0TAA] 308 & ket o, IF st 55 Ax=AIAT. JFHES E3}F NalCo; &

2 F3A7)2, gEREveor FE390 (43]). @3 FEES T NaS0, Aold AxARAY. 9=
F 3o AAS TA 34 (168 mg, 0.366 mmol, 105% F&)E wWo| XA uA 24 F535+9ch.  LOMS
(D' = 4604,

o

=

aA 3. 3-(4-(4-(1,4-tdE-2-(4-(WEd =2 d)Hd)-1H-5 =2 [3,2-c] g d-6-d)H D) v g d-1-d) =2
*+-1-&

DMF (0.5 nL) & 1,4-tidg-2-(4-(d&=xd)vd)-6-4-(I g d-4-4) #d)-11-9] =2 [3,2-c]Fd (30
mg, 0.065 mmol), 3-HERIZH-1-2 (18.14 mg, 0.131 mmol), &= Er2FZHE (18.04 mg, 0.131 mmol)e] &3
S ALolA 36’\] 7F &b wytakgik. EFES oY obAlHCOIE (5 ml)E Ak, ATtolEE E3 o

stk AREES T skl w5 Zﬂiﬁ]ﬁq. ARES MeOHZ &]A3FaL, A& HPLCAl F=H3taict. A&
sk 23S %3}3— 7 fdow G777, tEREME (43]))08 F&

shaltt. &E FEES T NaSo, AolA AxAZ. &WiE 3w st A7ste] ®A4 skgE (1.5 mg,

ar
o

ar
o

$
ES
off
o
>
Y
Kl
e
Lot
=
o
=
Q
5?

S

2.81 pmol, 4.31% 58)S WA uA=A S50tk LOIS (D' = 518.5.

2-(4-(NEFR2ZRIEe3xd)Hd)-6-(4-(4-o) 2z 2 v gk -1-9) | d)-1,4-t W E-1H-3 E 2 [3,2-c] ¥ d

CHs (42)

G4 1. (-(NEREZEIdeId)Ed)ded) Egdad s
Q
TMS%@Sﬁ

DMF (3.8 nL) ¥ 1-BE2RA4-(NEFEZ2HF )4 (1.0 g, 3.83 mmol), RIA(EFIAdE2AA)ZeH(11)

Z=2gol= (0.054 g, 0.077 mmol), oFo]@ w3+ (1) (0.036 g, 0.191 mmol), 2 Eg]ogoll (2.85 L,

20.46 mmol)e] EFEE N, 58 EOP HEYE S0 JdEd Egdgaa (1.060 nL, 7.66 mmol)S H7}skS]

o}, Wk wpoldS WH-EaL, 90Tl 18417t FoF stdaEqitt, Aeow WA F | EFES EtOAc (300
A

(e}
mL) 2 3|Asta, & (100 mL) = AlFstar, Ng.S0, oAl Hxz=A71a, JF st FFAIAT. JFFEFS ol==

J{N'
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IRutEaHT (80 g A7 A, 0-60% N2F/EtOAc)ol] 938 AAste] TA 74 (1.06 g, 3.81 mmol, 99%
g2 g wA2A Sk, H NR (400 Mz, E22¥2-d) & 7.63 (d, J=8.4 Hz, 2H), 7.44-
7.39 (m, 2H), 2.24 (tt, J=8.0, 4.7 Hz, 1H), 1.18-1.11 (m, 2H), 0.88-0.79 (m, 2H), 0.07 (s, 9H).

@A 2. 1I-(NEREFZHEX)-4-d gl d Al
%
-0k

MeOH (50 mL) & (4-(NE2Z2IExd)Hd)
(52.0 mg, 0.376 mmol)& H7lslgdur. wHg E&ES
AASFTY. FFHES UZFE2HE (400 ml) o2 3]

9. &ulE A skl AlAste ®Al FHAl (0.77 g, 3.73 mmol, 98% E)E HEM IARM #5319
HONR (400 Miz, SREZEE-d) & 7.98-7.82 (m, 20), 7.76-7.61 (m, 2), 2.50 (tt, J=8.0, 4.8 Hz, 1H),
1.63 (s, 1H), 1.49-1.34 (m, 2H), 1.18-1.02 (m, 2H).

@A 3. 3-(U-(NE2z2dExd)Ad) el d)-2,6-t v e v 2] e -4-0}7]

Hd)EZuWE A (1.06 g, 3.81 mmol)] E3HEo exbd&H
Q2 =

oA 1.25A17F EoF wuksldch, &mj=

il
as s
, = (100 mDE AlHskar, MgS0, oM HA=AIR

YE
A2
SlaL

;0
o

CH3
N O
/ \ S’O

NH, ):>

DMF (6 mL) 5 6-F & &-3-olo]w-2-dugd-4-o}ql (Ao 11, &7 1) (0.4 g, 1.490 mmol)9] wy+ &
o] 1-(ANFRZEAEeEY)-4-ogldllA (0.369 g, 1.79 mmol), H|=(EFIALz~)ZeF(11) t)F 2o
E(Ow5g 0.149 mmol), oFelo a7 (1) (0.028 g, 0.149 mmol) 2 Egoeo}lwl (0.623 ml, 4.47 mmo

< #H7sksin. %@%<§§%%-@ii.%ﬂ§-W%,umcﬂﬁzﬂz_%%:ﬂﬂa@w. e oz Yzt

M,%@%azs@omﬁéﬁﬁaz,mmmesomﬁéTg&@@ et 2ZES NaS0, AollA 7xA

71aL, Sk st sEAR Y. AFes olax AmvkEIgY (80 g A2t A, 0-5% MeOH/CHCl) ol fa] 7

Cl

Astol TA F7A (267 mg, 0.770 muol, 51.7% 8)S WaA A ZA S5, LS OHE) = 347.0.
GA 4. 6-FEE-2-(4-(NEF2Z2deI Y )Hd)4-ve-1H-9=2[3,2-c]9 gy

CHj
N* | ('S?;o
cI” ;i: : :::

g%ﬂﬁlmrwglm)%—6aiis(M(Hiiii%%iéwmbﬂﬂé)zﬂaﬁﬂﬂ4°W1@mn@
0.770 mmol)¢] WHF ool EE}F tert-HF-EAE (259 mg, 2.309 mmol)E 1 HFHEo =2 Hrlslgc., ZEIES
5k, Aeow Wz A, TEES 5 (80 mL)E 3Astar, EtOAc (3 x 60 mL)=
S AFE AFsaL, NaS0, FollA AxAI7]a, 78t skl sFHAAT. FHFES &
glalo 2 1:1 EtOAc/A - JHZE AFR3le] Ayl 2 Zydoz Aelste] FA| F7HA (187 mg, 0.539 mmol,
70.0% &)= B wAZA SS9tk LIS O = 346.7. H NMR (400 MHz, Z222%2-d) 6 9.65 (br
s, 1H), 7.90-7.83 (m, 2H), 7.81-7.73 (m, 2H), 7.15 (s, 1H), 6.91 (d, J=1.0 Hz, 1H), 2.67 (s, 3H), 2.44
(tt, J=8.0, 4.8 Hz, 1H), 1.39-1.26 (m, 2H), 1.08-0.96 (m, 2H).

Iz
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@A 5. -FRE-2-(4-(NEFR2Z2EE¥)Hd)-1,4-vde-1-9g =2 [3,2-c] dgd

CHj
(o]
N= 1]
Cl N j>
CHs

0CelA DMF (6 mL) & 6-FEE-2-(4-(NEFEzZ2IAE3xd)Hd)4-vd-1-9=2[3,2-c]¥dd (187 mg,
0.539 mmol) % olo]Q =uel (0.084 mL, 1.348 mmol)2] &Mo] FAZUER (YU F 60% wAHN) (53.9 mg,
1.348 mmol)& 1 FEo =7 Hrleth, EFES Ao 143F FoF watdl o2 ol EAF (0.154 nl, 2.70
mol) 0.2 ZAAFAT. AHE TFES AT o AL AFRHEE FFAAY. IFES o€ olAHE
(120 mL)& 8 A3l3, E3 NaHC0; £ (2 x 25 mL) & M1, 4= MeS0, AolA ARA7)z, AE Fho
EE2AAT. JAFES o223 ARutETHY (24 ¢ AFEFF A, 0-100% FAH/EtOAC))E HElste] TA FIHA
(136 mg, 0.378 mmol, 70%)Z ®lo]x| A A=A FESakdth. LOIS OHD = 361.0. H MR (400 Miz, Z2=
¥E-d) § 7.95 (d, J=8.2 Hz, 2H), 7.63 (d, J=8.2 Hz, 2H), 7.10 (s, 1H), 6.62 (s, 1H), 3.66 (s, 3H),
2.66 (s, 3H), 2.46 (tt, J=8.0, 4.7 Hz, 1H), 1.39-1.31 (m, 2H), 1.07-0.99 (m, 2H).

- i

A 6. 2-(4-(NEREZRIAEIY)AY)-6-(4-(4-o) AT 2y eR-1-d) ¥ d)-1,4-grE-11-9 Z2[3,2-
clggd
1,4-512A4 (1.5 nl) %5 6-FR22-2-(U-(NEFEZEIAEzxd)Hd)-1,4-tWd-1H-9=2[3,2-c]¥dd (25.4
mg, 0.070 mmol), 1-0]AXE2T-4-(4-(4,4,5,5-HEZHE-1,3,2-t3A RS &-2-A)Hd) A2k (48 mg,
0.145 mmol), (2-TAERFHE~TL-2' 4" 6'-EFjo|AZZF-1,1'-H]#Hd)[2-(2'-o}7|=-1,1"-¥]=d) | &
25 (11) "etEFEYo]E (XPhos-Pd-G3) (11 mg, 0.013 mmol), & AF37|A <lxbZ-5 (0.123 ml, 0.246 mmol)
dES grlsta, ZElE vle]dol A 85Tl 18417 Tt 7FESAAT. oz Y7zt A, Whg EE
HEheS 2 BAEkaL, ofARY~aE F3 ofdeta, A& HPLCol ¢ o}oﬂq Ashek BES AT 5o
1 N NaOHZ 47143471, gEF22de (3 x 40 nb) o2 FE390. &3 FE2E5S
Na,S0, AolA AzAAT, &S AF dtol AAS ] T4 3= (9.01 mg, 0.016 mmol, 22.75% <

o

o| XM uA|EZA FESFTE.  LCOMS (M+H)+ = 529.1. 1H NMR (400 MHz, E==2ZdE-d) § 7.93 (dd, J=12.8,
8.7 Hz, 4H), 7.65 (d, J=8.4 Hz, 2H), 7.37 (s, 1), 6.96 (d, J=9.0 Hz, 2H), 6.64 (s, 1H), 3.73 (s, 3H),
3.26-3.19 (m, 4H), 2.76 (s, 3H), 2.69-2.63 (m, B5H), 2.51-2.42 (m, 1H), 1.37-1.32 (m, 2H), 1.07-1.01
(m, 8H).

Ao 43
6-(2,5-T)ZF o 24~ (FHFH-1-<) ) d)-1,4-t e -2-(4-(Hed =T d)#Hd)-1H-9 E=2[3,2-c] 7 o

43)

A 1. tert-%8 4-4-B2E-2 5-UEFQ 29 d) I ¥R -1-7I 254 o] E
F. Br

(\N: : :F

N

A Lo A EFal (10 mL) %= tert-F4 A FGH-1-7l22AHo]E (1.0 g, 5.37 mmol)e] &Md] 1-HRZ=-
2,5—ﬂ—§—$£i—4—o}o] =-wlAl (1.71 g, 5.37 mmol), NaOtBu (1.03 g, 10.74 mmol), BINAP (0.67 g, 1.07
mmol) % Pdy(dba); (0.49 g, 0.54 mmol)E H7I5ttt. AAE TFES AL=E 33 &7]star, 90ToA whAy

Boc
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wkekdh. E9ES At skl $FA17]1aL, EtOAc (200 mL) 2 BAstaL, & (200 mL)2 A|XskaL, F= 4t
. BuiE A skl AAR F, IFES vt A 29 ARvtREIg e o &
/EtOAc (20/1)& AHEsto] AAlsto] A T4 (1.6 g, 79% F€)5 FA LA=AM &

PN

R CHs
/—\ O~[-CHj
Boc—N N B
TN ‘o—CHs
. CH,

1,4-954F (156 nl) < tert-%2 4-(4-BE2H-2 5-0yZF2-9d) I Z-1-7l2 5L H o E (1.6 g, 4.24
mmol)e] &l H|A(I|YZHo)E)TRE (2.15 g, 8.48 mmol), KOAc (1.25 g, 12.72 mmol), 2 PdCl.(dppf)
(0.31 g, 0.42 mmo])ZS H Ik, AAY EFES A4L=E 33 &@r)sta, 90TCoA 2417 FoF wmukslic,
TES AT st FEA7IL, IFRES AU A 29 a2ulEadgge o fldoz A A dHE
/EtOAc (10/1)E A}-gsle] AASY] TA F3A (1.522 g, 78% F&)E 2 uAEA F539ch.  LOMS
D' = 425.4. 'H NR (300 MHz, 222 2-d) § 7.50-7.29 (m, 1H), 6.69-6.43 (m, 1H), 3.64-3.55 (m,
4H), 3.15-3.05 (m, 4H), 1.48 (s, 9H), 1.23 (s, 12H).

GA 3. tert-HE 4-(4-(1,4-tvE-2-4-(ME s X D) A D)-1H-YEZ2[3,2-c]F Y H-6-¢)-2,5-T| ZF L2 =5
Dy gH-1-7t25d g o E

1,4-954 3 ml) F 6-F22-14-vyvE-2-4-(MEE&x D) d)-1-9EZ[3,2-c]F 2 (HA]o 11, ©A
5) (75 mg, 0.224 mmol), tert-% ¥ 4-(2,5-UZFQE-4-(4,4,5,5-HEgHE-1,3,2-t] A RS TH-2-Y) ¥
I dgH-1-Ft2E A G0l E (119 mg, 0.280 mmol), (Q-UAZFR2IAE AT E-2' 4' ' -Ego| X2 T-
1,11 ) [2-(2"-obu) -1, 1" -0 H ) | 25 (1) WeEFE Y o]E (XPhos-Pd-G3) (18.96 mg, 0.022 mmol),
2 A7 Q1AE (0.392 ml, 0.784 mmol)e] EES ©r]etar, Dalw ulo]|dolA 85T 16417 Bt
7hgsgith, Aoz W7k Al ks E3ES dE olAHolE (10 mL)E 3AMstal, AZolEE T3 o3}
Sttt AFES oY olAHIE (50 mL)E 3|Asta, ¥4 (10 mL)2 AAstaL, F MgS0, oA A=AIH
o}, ¥A Z2A (87 mg, 0.146 mmol, 65.1% F&)E olx~xm AZuEIHT (40 ¢ A7 A, 30-80% o€
olAlElo] E /8 ab) ol ofa) #a mAlRA walstdrh. LIS () = 597.4.

Gl 4. 6-(2,5-UEFL2-4-(FH G -1-¢)Ed)-1, 4t e -2-4-(Me = xd) 3 d)-1H-F E=2[3,2-c]F
=)

0CM YZFE2de (2 L) 5 tert-F8 4-(4-(1,4-tdeE-2-U4-(e e ) d)-1H-I = 2[3,2-c]d gy
-6-9)-2,5-t)ZF o 2Hd) A GH-1-7t2Z A H o] E (87 mg, 0.146 mmol)e] £Mo]| TFA (2 mL, 26.0 mmol)
Z 28 Ax HreY. EFES 0TolA 408 Fot wwtst g8, 1 ol 5F AXAHAY. FFRES
23} NalCO; €9 (10 mL) o2 F3lA7]a, tEFZ2ZdEr (4 x 30 mb) o2 FE3Act. g3 FE5E2L 7
Na,S0, Aol A AxAIFHEr.  &uS JF sl AAS ] A AAE (55 mg, 0.107 mmol, 73.7% &)< 4

A g A ST LS M) = 497.1. 'H NMR (400 MHz, DMSO-ds) & 8.08 (d, J=8.6 Hz, 2H), 7.95

(d, J=8.4 Hz, 2H), 7.88 (dd, J=14.5, 7.4 Hz, 1H), 7.77 (s, 1H), 7.01-6.92 (m, 2H), 3.84 (s, 3H), 3.31
(s, 3H), 3.09 (br dd, J=5.9, 3.5 Hz, 4H), 2.99-2.91 (m, 4H), 2.74 (s, 3H).
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A e 44

1-(4-(4-(1,4-H vl -2-(4-( 2 D) 3l ) -11-9 Z 2 3, 2-c ]9 g 9 -6-) il ) v ol eh 2l -1-d ) -2-v e = =
2-%

HO

N
H;C CH, Q

A 1L 4-(1,4-HeE-2-(4-(E s 2 d) 3 E)-1H-9 = = [3,2-c] 9 7]

(44

o

~6-21) Wlzer s =

CHs

N/
R O SO,CHs
NN
CHs,
OHC

1,4-9%4 (5 ml) T 6-F2E-1,4-tHE-2-(4-(MEExd)ud)-1H-9 &2 [3,2-c]9 g (HA]d 11, ©A
5) (160 mg, 0.478 mmol), 4-(4,4,5 5-HEgtE-1 3 2-t) AR S @-2-2 )Ml =3 = (150 mg, 0.645
mmol) (2-TAZFRAAZ AT -2 4' ' -EgolaZzg-1 1'-8]#d)[2-(2'-o}v|x-1,1'-0] D) | Ze+E
(1) "Wet&EYo]E, (XPhos-Pd-G3) (40.4 mg, 0.048 mmol), @ Ad714 <A44HE (0.836 ml, 1.673 mmol)<
EAES grlsta, dHEE vieldol A 90TelA 7.5 B¢t st Aoz W7k Al ukE EEES
e olAElolE (120 nL)E FAlslaL, Ato|EE 3] AH3gltt. AAES 94 (25 mb)E AFeL, FF
MgSO, Aol A AxAI Y. FA F7HAl (150 mg, 0.371 mmol, 78% +8&)S ol23 A=RntEL S (40 g A

b A, 45-100% o2 opMElo]E/S 6] o8] Az mA=A wEakgich. LS () = 405.0. H MR
(400 MHz, DMSO-ds) & 10.07 (s, 1H). 8.48 (d. J=8.2 Hz, 2H), 8.23 (s, 1H). 8.09 (d, J=8.4 Hz, 2H),
8.06-7.95 (m, 4H), 7.01 (s, 1H), 3.93 (s, 3H), 3.32 (s, 3H), 2.78 (s, 3H).

A 2. 1-(4-(4-(1,4-vuE-2-(4-(Me s 2 ) dd)-1H-F E 23, 2-c] T g d-6-L )l ) 9] H 2} -1- ) -2-1]
gdxa2g-2-&

Ao DIF (1.2 nl) F 4-(1,4-tHE-2-U-(HMEEX DA D) -1-F EZ[3,2-c] I Hd-6-L) M=y 5| =
(30 mg, 0.074 mmol), 2-wWE-1-(F#He}2-1-Y)ZT2F-2-2 (35.2 mg, 0.223 mmol), ZAha}l1dls (179 mg,
1.483 mmol), % oM EAF (0.042 mL, 0.742 mmol)o] EFE| AF EDoMHEAHZI=Fo|= (62.9 mg,
0.297 mol)E 1 F-Eo & H7telgitt. EFES A-204 18217 Bk wRksdict, B2 TFES o9 of
AEHOIE (5 nL)E FAeta, AgfolEE &3] oHett. oAH}=S JIF stoll 5 A=A, ARES
MeOH Foll &3alA171a, AA-E HPLCAl F4h3tiet. &3 288 Fotar, 1F sholl 5FA71a, 1 N NaOH &
Aoz A7\ 7|3, YEFR2RHE (4 x 35 mL) o2 FEUTt. T3 FHES TF NaS0, AolA AxA
ATk, &u|Z XF slo] AAS] A 3FE (12.5 mg, 0.022 mmol, 30.2% &)L WA uARZA FE5EA
oh. LOMS (M+H)© = 547.3. 'H NWR (500 MHz, S 2% E-d) § 8.10 (d, J=8.5 Hz, 2H), 8.04 (br d, J=7.9
Hz, 2H), 7.80-7.75 (m, 2H), 7.54 (s, 1H), 7.50-7.43 (m, 2H), 6.77 (s, 1H), 3.85 (s, 3H), 3.72-3.56 (m,
2H), 3.16 (s, 3H), 2.87 (s, 3H), 2.81-2.49 (m, 7H), 2.37 (br s, 2H), 1.19 (br s, 6H).

A Al 45

3-((1R,4R)-5-(4-(1,4-tvd-2-(4-(Wd =X ) dd)-1H-T == [3,2-c] F g d-6- )l & )-2 , 5-t] o} AH| A 2 &
[2.2.2]&E-2-9)-2 2-T|WE L= 9}-1-&
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[0556]
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[0558]

[0559]
[0560]

[0561]
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CH;

-
N N O SO,CH,
A
e CH
3 CHj3 3 (45)

A 1. tert-%¥8  (1R,4R)-5-(4-(1,4-viHd-2-(4-(Hd&xd)H d)-1H-9 = Z[3,2-c] 9 g
2,5-tolAH A E2[2.2.2] S E-2-7t 2 B2 g o] E

r E
<
{14
=
)
g

CHj

N/
B > Q SO02CHs
OC\N \ N\
N CHs

Ao|A DNF (2 nl) F 4-(1,4-YuE-2-U-(MeEsxd)dd)-1H-HE2[3,2-c|3Zd-6-d) =<3 =
(AN 44, @A 1) (40 mg, 0.099 mmol), tert-5-2 (IR,4R)-2,5-t]o}AHA|Z2[2.2.2] & Ek-2-7}2 B2 g0
E (50.4 mg, 0.237 mmol), B4wlzdl% (238 mg, 1.978 mmol), 2 o}A|EAF (0.057 mL, 0.989 mmol)2] &3
Eo| AF EfoHEARES == (84 mg, 0.396 mmol)ES 1 FE o2 HUlsldtt., Z3ES 2294 24
1 Bet awagt. Bid EFES A8 oMHCE (5 al)E dNsta, Avel=E F3 oldstan.
AHREFE AF el 55 A2:AFHY. IAFES AdE olAHHCOIE (60 mL)ell &s|A17]a, E3} NalHCO; 8 (2

x 156 mL) o2 A&sla, F4 NgS0, AollA AxAAY. FA F3IHA (36 mg, 0.060 mmol, 60.6% 4&)E o]

AZvtEIH T (24 g AElFF A, 40-100% g ofAH o] E/ /Aol o] WA A2 A Tkt LOMS
(D' = 601.5.

)

[m

o

9

9A 2. (IR, 4R)-2-(4-(1,4-tmE-2-(4-(ME Lz ) d)-1H-H S =2 [3,2-c] F 2 H-6-2 )l 2 )-2 5-T] o} 7} 1]
A ZFE[2.2.2] =%

CHs

N* N\
| SO,CH,
N
HN N
N CH3

0CelA vZZ=de (2 nl) F tert-F8 (IR, 4R)-5-(4-(1 4-tvd-2-(4-(MEd=xd) #HAL)-1-IJ&E=
[3,2-c]9 & d-6-) A )-2,5-tl oA A S 2 [2.2.2] SE-2-7F2 5 0] E (36 mg, 0.060 mmol)e] -&Heol
TFA (2 mL, 26.0 mmol)E 1ol ZA H7bapglct. EFES 0ColA 1.6ARF F¢k wyke o, g el &
5 A2AFG. el E3) NalCo; &9 (6 mL)& H7hsta, =S HE2=2rd 4 x 30 ez &

ST, T3 FEES FF NaS0, AollA AZAATE.  £wE AF slo AASFY FA SZHA (30 mg,
0.060 mmol, 100% 4~&)2 WA TA=A FE5a43ck. LOS () = 501.2.

@7 3. 3-((IR,4R)-5-(4-(1,4-HlE-2-(4-(M B &2 )3 d)-11-9] Z =2 [3,2-c] ¥ g d-6-2)ul & )-2, 5-t] o}
HIA SR [2.2.2]58-2-U)-2 2-Hvd Z239-1-2

oA DNF (1.2 mL) & (IR,4R)-2-(4-(1,4-t]dE-2-(4-(Hd &2 d)Hd)-11-F Z=2[3,2-c] 9 & d-6-L )l
é)—z,&s—t]o}x}ﬂl/\]%i 2.2.2]12% (30 mg, 0.060 mmol), 3-3]==A|-2 2-tiddZ=z9e (21.42 mg, 0.210
mmol), Al ulsE (144 mg, 1.198 mmol), 2 o}AEAF (0.034 mL, 0.599 mmol)9] E&Eo] A7\ E o=
AREIEgo|E (57.1 mg, 0.270 mmol)E 1 F-Eo 2 H7sItt., ZEIES ALoA 24X7F F<F wwkaled
o Ed EFES OE ofAHCIE (5 nl)E Ak, AftelEE E3 AFeitt. AFA=S 2T 3ol

= . AFES MeOH Foll &3A171a, A4 HPLCAl F9)3isict.  Agst £3& $s AE
Foll &&A171aL, 1 N NaOH §Ho2 A7|A4siA7]an, YEZZHE (4 x 35 mL) o2 FE3AY. et 55
S T NaS0y ellAl Az=AFY.  &ulE 2F 3ol AAsI] B4 AHE (5 mg, 8.35 umol, 13.94%

mlo
e
_|14
I

g)e WAl A RA FE%. LS O = 587.2. 'H NMR (400 Mz, S223%8-d) § 8.08 (d, J=8.4
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Hz, 2H), 8.02 (br d, J=7.8 Hz, 2H), 7.78-7.72 (m, 2H), 7.52 (s, 3H), 6.74 (d, J=0.8 Hz, 1H), 3.82 (s,
3H), 3.53 (s, 2H), 3.14 (s, 3H), 3.10-2.91 (m, 2H), 2.86-2.59 (m, 8H), 2.14-1.92 (m, 2H), 1.84-1.50
(m, 5H), 0.96 (s, 3H), 0.94 (s, 3H).

Ex. No. T=
CH
o
-0k
46 O NN b
CH
CHs (\N :
HBC)\/N\)
47
48
49
50
51
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CHj
N/
58 \I N O SO,CH,
Ho/\/\N/\ N
K/N CH3;
CH;
N/
59 HO | N O SO,CH,
HsC N
N CH3
CHj
’d
, HaC_ CH N \ O
60 3 3 | SO,CH3
HOX/\N/\ X N\
K/N CH,
CHj
NZ N\
61 HsC. CHs | SO,CH;
Ho></\N//ﬁ NN
Q/N CHs
CHs,
o]
N* 1l
O
N o)
62 O \CHs
a
N
CH;
o]
N~ i
SR as
63 N o)
CH;
a
N
CH;
0
N* il
O fon
N 0
64 o
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CH3
N~ I
0O
65 NN
CHs
a
N\) F
CHs
CHj,
N7 T
l > 50
66 N
CH3
™y
H3C\O/\/N\) F
CH3 CH3
67

o]
N NZ
. D O e
XN 3
O CHy
CHj
N= 1]
S ensas
09 O N\CH ©
3
e
HO/\/N\)
CHs

70
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CH,
o
“
O
N CH
d Y 3
N
72
73
74
75
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76

77

78

79
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84
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[0576]

Ex. No.

A HlolE

46

LCMS (M+H)" = 529.1. 'H NMR (400 MHz, £ & = % $-d) § 7.93 (dd,
J=12.8,8.7 Hz, 4H), 7.65 (d, J=8.4 Hz, 2H), 7.37 (s, 1H), 6.96 (d, J=9.0
Hz, 2H), 6.64 (s, 1H), 3.73 (s, 3H), 3.25-3.19 (m, 4H), 2.76 (s, 3H), 2.72-
2.60 (m, SH), 2.47 (tt, J=8.0, 4.8 Hz, 1H), 1.39-1.32 (m, 2H), 1.17-1.14
(m, 1H), 1.07-1.01 (m, 8H)

47

LCMS (M+H)" = 545.4. 'THNMR (500 MHz, 2 & = 3% 2-d) § 8.03 (dd,
J=11.5, 8.3 Hz, 4H), 7.75 (d, J=7.9 Hz, 2H), 7.47 (s, 1H), 7.04 (br d,
J=8.3 Hz, 2H), 6.74 (s, 1H), 3.87 (br t, J=5.1 Hz, 2H), 3.83 (s, 3H), 3.33
(br's, 4H), 2.86 (s, 3H), 2.76 (br d, J=12.8 Hz, 6H), 2.60-2.52 (m, 1H),
1.87-1.78 (m, 2H), 1.47-1.42 (m, 2H), 1.16-1.10 (m, 2H)

48

LCMS (M+H)" = 545.4. 'TH NMR (500 MHz, £ & % % $+-d) § 8.04 (br
dd, J=11.6, 8.5 Hz, 4H), 7.75 (d, J=8.2 Hz, 2H), 7.47 (s, 1H), 7.05 (br d,
J=8.5 Hz, 2H), 6.76 (s, 1H), 3.84 (s, 3H), 3.67 (br s, 2H), 3.41 (s, 6H),
2.98-2.72 (m, 8H), 2.62-2.52 (m, 1H), 1.76-1.54 (m, 2H), 1.45 (br d,
J=4.9 Hz, 2H), 1.13 (br d, J=6.4 Hz, 2H)

49

LCMS (M+H)" = 532.2. '"H NMR (400 MHz, £ & =2 5 £-d) § 7.91 (d,
J=8.8 Hz, 2H), 7.83 (d, J=8.4 Hz, 2H), 7.64 (d, J=8.4 Hz, 2H), 7.37 (s,
1H), 6.96 (d, J=9.0 Hz, 2H), 6.63 (s, 1H), 3.73 (s, 3H), 3.25-3.19 (m, 4H),
2.75 (s, 3H), 2.73 (s, 6H), 2.69-2.60 (m, SH), 1.04 (d, J=6.5 Hz, 6H)

LCMS (M+H)" = 546.1. '"H NMR (400 MHz, £ & = 5 £-d) § 7.93 (d,
J=8.8 Hz, 2H), 7.83 (d, J=8.2 Hz, 2H), 7.64 (d, J=8.4 Hz, 2H), 7.38 (s,
1H), 6.96 (d, J=8.8 Hz, 2H), 6.65 (s, 1H), 4.68-4.58 (m, 4H), 3.74 (s, 3H),
3.51 (quin, J=6.5 Hz, 1H), 3.28-3.22 (m, 4H), 2.79 (br s, 3H), 2.73 (s,
6H), 2.50-2.43 (m, 4H)

51

LCMS (M+H)" = 548.1. '"H NMR (400 MHz, 2% = 5 2-d) § 7.91 (d,
J=8.8 Hz, 2H), 7.83 (d, J=8.6 Hz, 2H), 7.64 (d, J=8.4 Hz, 2H), 7.37 (s,
1H), 6.95 (d, J=8.8 Hz, 2H), 6.63 (s, 1H), 3.73 (s, 3H), 3.50 (t, J=5.6 Hz,
2H), 3.32 (s, 3H), 3.27-3.21 (m, 4H), 2.75 (s, 3H), 2.73 (s, 6H), 2.61 (dt,
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J=15.4, 53 Hz, 6H)

52

LCMS (M+H)" = 560.2. 'H NMR (400 MHz, £ & = 3% -d) § 7.92 (d,
J=8.8 Hz, 2H), 7.83 (d, J=8.4 Hz, 2H), 7.64 (d, J=8.2 Hz, 2H), 7.37 (s,
1H), 6.95 (d, J=9.0 Hz, 2H), 6.64 (s, 1H), 3.95-3.84 (m, 2H), 3.80-3.69
(m, 4H), 3.64 (dd, J=8.5, 6.9 Hz, 1H), 3.2 (t, J=5.0 Hz, 4H), 3.03-2.93
(m, 1H), 2.76 (s, 3H), 2.73 (s, 6H), 2.70-2.62 (m, 2H), 2.59-2.50 (m, 2H),
2.08-1.97 (m, 1H), 1.91-1.81 (m, 1H)

53

LCMS (M+H) = 503.3. '"H NMR (500 MHz, &% = 3 2-d) § 9.01 (d,
J=1.0 Hz, 1H), 8.14-8.06 (m, 2H), 8.05-7.99 (m, 2H), 7.81-7.72 (m, 2H),
7.63 (s, 1H), 7.06 (d, J=8.9 Hz, 2H), 6.76 (d, J=0.7 Hz, 1H), 3.84 (s, 3H),
3.37-3.29 (m, 4H), 3.16 (s, 3H), 2.62 (br s, 4H), 2.20 (br d, /=7.2 Hz, 2H),
1.87 (dt, J=13.5, 6.7 Hz, 1H), 0.97 (d, J=6.5 Hz, 6H)

54

LCMS (M+H)" = 489.2. '"H NMR (500 MHz, £ & = 5 £-d) § 9.00 (d,
J=1.0 Hz, 1H), 8.13-8.07 (m, 2H), 8.02 (d, J=9.0 Hz, 2H), 7.80-7.73 (m,
2H), 7.63 (s, 1H), 7.09-7.04 (m, 2H), 6.76 (d, J=0.8 Hz, 1H), 3.84 (s, 3H),
3.35 (brs, 4H), 3.16 (s, 3H), 2.76 (br s, 5H), 1.15 (br d, J=6.2 Hz, 6H)

55

LCMS (M+H)" = 555.2. TH NMR (400 MHz, DMSO-de) 6 8.11-8.05 (m,
2H), 7.99-7.93 (m, 2H), 7.81-7.72 (m, 2H), 6.99-6.94 (m, 2H), 3.84 (s,
3H), 3.48 (t, J=6.3 Hz, 2H), 3.32 (s, 3H), 3.17-3.10 (m, 4H), 2.74 (s, 3H),
2.57 (br's, 4H), 2.42 (br t, J=7.0 Hz, 2H), 1.63 (quin, J=6.7 Hz, 2H)

56

LCMS (M+H)" = 555.3. 'TH NMR (400 MHz, DMSO-ds) 6 8.11-8.06 (m,
2H), 7.98-7.92 (m, 2H), 7.88 (dd, J=14.4, 7.5 Hz, 1H), 7.77 (s, 1H), 7.00-
6.91 (m, 2H), 3.84 (s, 3H), 3.47 (t, J=6.3 Hz, 2H), 3.30 (s, 3H), 3.13 (brs,
4H), 2.74 (s, 3H), 2.59-2.53 (m, 4H), 2.42 (br t, J=6.7 Hz, 2H), 1.63 (quin,
J=6.7 Hz, 2H)

57

LCMS (M+H) = 531.5. "H NMR (400 MHz, 2+ = 3 2-d) § 8.08 (d,
J=8.4 Hz, 2H), 8.01 (d, J=8.0 Hz, 2H), 7.75 (d, J=8.4 Hz, 2H), 7.51 (s,
1H), 7.43 (d, J=8.0 Hz, 2H), 6.74 (s, 1H), 3.82 (s, 3H), 3.59 (s, 2H), 3.14
(s, 3H), 2.84 (s, 3H), 2.65-2.31 (m, 8H), 2.11 (br d, J=3.7 Hz, 2H), 1.86-
1.72 (m, 1H), 0.90 (d, J=6.7 Hz, 6H)
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LCMS (M+H)' = 534.4. 'TH NMR (400 MHz, 2 & = ¥ -d) § 8.08 (d,
J=8.4 Hz, 2H), 8.01 (d, J=8.0 Hz, 2H), 7.75 (d, J=8.6 Hz, 2H), 7.51 (s,
1H), 7.42 (d, J=8.0 Hz, 2H), 6.74 (s, 1H), 3.85-3.78 (m, SH), 3.59 (s, 2H),
3.14 (s, 3H), 2.85 (s, 3H), 2.79-2.48 (m, 8H), 1.76 (br s, 4H)

59

LCMS (M+H)" = 504.4. 'TH NMR (400 MHz, £ & % ¥ $+-d) 5 8.08 (d,
J=8.2 Hz, 2H), 8.01 (d, J=8.0 Hz, 2H), 7.75 (d, J=8.4 Hz, 2H), 7.52 (s,
1H), 7.43 (br d, J=7.8 Hz, 2H), 6.74 (s, 1H), 3.82 (s, 3H), 3.59 (br s, 2H),
3.14 (s, 3H), 2.85 (s, 3H), 2.59 (br s, 2H), 2.41 (br t, J=9.8 Hz, 2H), 1.73-
1.56 (m, SH), 1.25 (s, 3H)

60

LCMS (M+H)" = 561.4. '"HNMR (400 MHz, 2 = = 3% 2-d) § 8.08 (d,
J=8.4 Hz, 2H), 8.00 (d, J=8.2 Hz, 2H), 7.78-7.72 (m, 2H), 7.51 (s, 1H),
7.41(d, J=8.2 Hz, 2H), 6.74 (s, 1H), 3.82 (s, 3H), 3.57 (s, 2H), 3.14 (s,
3H), 2.85 (s, 3H), 2.79-2.43 (m, 8H), 1.64 (br s, 4H), 1.22 (s, 6H)

61

LCMS (M+H)" = 587.3. 'THNMR (500 MHz, 2 = = X 2-d) § 8.13-8.07
(m, 2H), 8.03 (br d, J=7.9 Hz, 2H), 7.80-7.74 (m, 2H), 7.54 (s, 1H), 7.49
(brd, J=5.1 Hz, 2H), 6.76 (d, J=0.7 Hz, 1H), 3.95-3.70 (m, SH), 3.16 (s,
3H),3.09 -1.51 (m, 12 H), 2.87 (s, 3H), 1.36-1.10 (m, 8H)

62

LCMS (M+H) = 501.1. "H NMR (300 MHz, DMSO-ds) & 8.13-8.02 (m,
4H), 7.94 (d, J = 8.4 Hz, 2H), 7.85 (s, 1H), 7.02 (d, J = 9.0 Hz, 2H), 6.92
(s, 1H), 3.88 (s, 3H), 3.32 (s, 3H), 3.19-3.13 (m, 4H), 2.79-2.61 (m, 7H),
1.74-1.63 (m, 1H), 0.58-0.33 (m, 4H)

63

LCMS (M+H)" = 501.1. '"H NMR (300 MHz, 2% = 5 £-d) 5 8.09 (d, J
=8.1 Hz, 2H), 8.02 (d, J = 8.7 Hz, 2H), 7.77 (d, ] = 8.4 Hz, 2H), 7.47 (s,
1H), 7.07 (d, J = 8.8 Hz, 2H), 6.74 (s, 1H), 3.90-3.69 (m, 5H), 3.30-3.10
(m, 5H), 3.08-2.97 (m, 1H), 2.86 (s, 3H), 2.75-2.60 (m, 1H), 2.60-2.40
(m, 1H), 2.38-2.15 (m, 2H), 2.05-1.79 (m, 4H)

64

LCMS (M+H)" = 529.1. 'TH NMR (300 MHz, 2 & = ¥ £-d) 5 8.07 (d, ]
= 8.4 Hz, 2H), 7.99 (d, ] = 8.1 Hz, 2H), 7.75 (d, ] = 8.4 Hz, 2H), 7.44 (s,
1H), 6.90 (d, J =8.7 Hz, 2H), 6.72 (s, 1H), 3.80 (s, 3H), 3.68 (s, 2H), 3.40
(d,7=10.9 Hz, 2H), 3.25-3.11 (m, 5H), 2.83 (s, 3H), 2.80-2.70 (m, 1H),
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2.05-1.95 (m, 2H), 1.83-1.77 (m, 2H), 1.18 (d, J = 6.1 Hz, 6H)

65

LCMS (M+H)' = 519.1. 'TH NMR (300 MHz, 2 & % ¥ £-d): 5 8.08 (d, J
= 8.4 Hz, 2H), 7.88-7.66 (m, 4H), 7.46 (s, 1H), 7.07 (t, ] = 8.8 Hz, 1H),
6.73 (s, 1H), 3.82 (s, 3H), 3.63 (d, ] = 11.0 Hz, 1H), 3.51 (d, J = 11.5 Hz,
1H), 3.21-3.10 (m, SH), 3.01 (t, T = 11.2 Hz, 1H), 2.83 (s, 3H), 2.67 (t, ] =
10.4 Hz, 1H), 2.54 (t, ] = 10.8 Hz, 1H), 2.42-2.12 (m, 2H), 2.00-1.68 (m,
4H)

66

LCMS (M+H)' = 537.2. 'TH NMR (400 MHz, 2 & = ¥ £-d) $ 8.09 (d, J
= 8.4 Hz, 2H), 7.87-7.65 (m, 4H), 7.47 (s, 1H), 7.06 (t, ] = 8.6 Hz, 1H),
6.75 (s, 1H), 3.83 (s, 3H), 3.65-3.57 (m, 2H), 3.41 (s, 3H), 3.34-3.18 (m,
4H), 3.16 (s, 3H), 2.85 (s, 3H), 2.81-2.64 (m, 6H)

67

LCMS (M+H)" = 503.1. 'H NMR (300 MHz, " €--2-d4) §8.07 (d, ] =
8.7 Hz, 2H), 7.80-7.66 (m, 3H), 7.53-7.45 (m, 2H), 7.35 (t, ] = 7.9 Hz,
1H), 7.00-6.91 (m, 1H), 6.73 (s, 1H), 3.81 (s, 3H), 3.39-3.25 (m, 4H), 3.13
(s, 3H), 2.90-2.67 (m, 8H), 1.14 (d, ] = 6.6 Hz, GH)

68

LCMS (M+H)" = 501.1. 'H NMR (400 MHz, 2 & 2 ¥ £-d) 5 8.10 (d, ]
= 8.4 Hz, 2H), 7.77 (d, ] = 8.4 Hz, 2H), 7.71 (s, 1H), 7.55-7.47 (m, 2H),
7.42-7.35 (m, 1H), 7.02-6.95 (m, 1H), 6.78 (s, 1H), 3.85 (s, 3H), 3.37 (s,
4H), 3.16 (s, 3H), 3.00-2.80 (m, 7H), 1.80-1.60 (m, 1H), 0.70-0.47 (m,
4H)

69

LCMS (M+H) = 523.1. '"H NMR (400 MHz, £ & = 5 £-d) 5 8.08 (d, J
=8.3 Hz, 2H), 7.88-7.70 (m, 4H), 7.46 (s, 1H), 7.05 (t, ] = 8.8 Hz, 1H),
6.74 (s, 1H), 3.82 (s, 3H), 3.69 (t, ] = 5.4 Hz, 2H), 3.36-3.04 (m, 7H),
2.89-2.69 (m, 7H), 2.66 (t, ] = 5.4 Hz, 2H)

70

LCMS (M+H)" = 549.1. 'TH NMR (300 MHz, = & % ¥ $+-d) § 8.07 (d, J
= 8.1 Hz, 2H), 7.90-7.70 (m, 4H), 7.45 (s, 1H), 7.03 (t, ] = 8.8 Hz, 1H),
6.72 (s, 1H), 4.05-3.87 (m, 2H), 3.87-3.64 (m, SH), 3.25-3.15 (m, 4H),
3.15-3.00 (m, 4H), 2.85-2.71 (m, 5H), 2.70-2.55 (m, 2H), 2.21-2.01 (m,
1H), 2.00-1.85 (m, 1H)

71

LCMS (M+H)" = 563.2. '"H NMR (300 MHz, £ 5 5 % £-d) 6 8.08 (d, J
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= 8.4 Hz, 2H), 7.86-7.71 (m, 4H), 7.46 (s, 1H), 7.05 (t, ] = 8.7, 9.0 Hz,
1H), 6.73 (s, 1H), 4.07 (dd, ] = 11.1 Hz, 3.3 Hz, 2H), 3.82 (s, 3H), 3.43 (t,
T=11.7,10.8 Hz, 2H), 3.30-3.15 (m, 7H), 2.89-2.70 (m, 7H), 2.59-2.46
(m, 1H), 1.85 (d, J = 12.7 Hz, 2H), 1.70-1.62 (m, 2H)

72

LCMS (M+H)" = 535.3. 'TH NMR (300 MHz, = & % % $+-d)  8.09 (d, J
= 8.4 Hz, 2H), 7.86-7.71 (m, 4H), 7.46 (s, 1H), 7.05 (t, ] = 8.7, 9.0 Hz,
1H), 6.73 (s, 1H), 3.82 (s, 3H), 3.28-3.16 (m, 4H), 3.15 (s, 3H), 2.84 (s,
3H), 2.75-2.53 (m, 4H), 2.21 (s, 2H), 1.93-1.77 (m, 1H), 0.96 (d, ] = 6.6
Hz, 6H)

73

LCMS (M+H)" = 543.2. 'THNMR (300 MHz, "l €-2-d4) § 8.14-8.11 (m,
2H), 7.92-7.89 (m, 2H), 7.84 (d, ] = 8.7 Hz, 2H), 7.59 (s, 1H), 6.95 (d, J =
9.0 Hz, 2H), 6.89 (s, 1H), 3.87 (s, 3H), 3.51 (d, J = 11.3 Hz, 2H), 3.40 (s,
2H), 3.22 (s, 3H), 3.07 (t, ] = 8.2 Hz, 2H), 2.80 (s, 3H), 2.30 (d, T = 7.1
Hz, 2H), 2.09-1.98 (m, 2H), 1.89-1.74 (m, 3H), 1.01 (d, J = 6.6 Hz, 6H)

74

LCMS (M+H)" = 545.2. '"HNMR (400 MHz, "l €-2-d4) § 8.10-8.08 (m,
2H), 7.89-7.87 (m, 2H), 7.86-7.81 (m, 2H), 7.56 (s, 1H), 6.93 (d, T=9.2
Hz, 2H), 6.86 (s, 1H), 3.84 (s, 3H), 3.60 (d, J = 5.6 Hz, 2H), 3.51 (d, ] =
10.4 Hz, 4H), 3.37 (s, 3H), 3.19 (s, 3H), 3.06 (d, J = 10.3 Hz, 2H), 2.77 (s,
3H), 2.69 (t, ] = 5.6 Hz, 2H), 2.11-1.99 (m, 2H), 1.88-1.76 (m, 2H)

75

LCMS (M+H) = 563.2. TH NMR (400 MHz, DMSO-ds) & 8.07 (d, ] =
8.8 Hz, 2H), 8.00-7.90 (m, 5H), 7.10-6.98 (m, 1H), 6.95 (s, 1H), 3.88 (s,
3H), 3.55-3.45 (m, 2H), 3.45-3.38 (m, 4H), 3.32 (s, 3H), 3.28 (s, 3H), 3.18
(d, =92 Hz, 2H), 2.97 (d, ] = 10.4 Hz, 2H), 2.72 (s, 3H), 2.00-1.75 (m,
4H)

76

LCMS (M+H)" = 545.1. 'TH NMR (300 MHz, DMSO-d¢) & 8.07-8.05 (m,
4H), 7.94 (d, J = 8.7 Hz, 2H), 7.82 (s, 1H), 6.91-6.86 (m, 3H), 4.56 (s,
1H), 3.86 (s, 3H), 3.58-3.40 (m, 4H), 3.36-3.34 (m, 2H), 3.31 (s, 3H), 2.87
(d,7=9.6 Hz, 2H), 2.71 (s, 3H), 2.49-2.44 (m, 2H), 1.98-1.82 (m, 2H),
1.67-1.61 (m, 4H)

71

LCMS (M+H)" = 563.3. 'H NMR (400 MHz, " ¥--2-ds) §8.11 (d, ] =
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8.4 Hz, 2H), 7.90 (d, ] = 8.4 Hz, 2H), 7.75-7.60 (m, 3H), 7.10-7.00 (m,
1H), 6.90 (s, 1H), 3.87 (s, 3H), 3.73 (d, ] = 6.0 Hz, 2H), 3.45 (s, 2H),
3.40-3.30 (m, 2H), 3.22 (s, 3H), 3.07 (d, J = 10.8 Hz, 2H), 2.80 (s, 3H),
2.62 (t, ] = 14.4 Hz, 2H), 2.09-1.96 (m, 4H), 1.85-1.75 (m, 2H)

78

LCMS (M+H)" = 581.2. 'H NMR (400 MHz, DMSO-ds) & 8.08 (d, ] =8.4
Hz, 2H), 7.94 (d, J =8.4 Hz, 2H), 7.90-7.80(m, 1H), 7.75 (s, 1H), 6.97 (s,
1H), 6.90-6.80 (m, 1H), 3.83 (s, 3H), 3.55-3.45 (m, 2H), 3.42-3.32 (m,
4H), 3.30 (s, 3H), 3.27 (s, 3H), 3.27-3.20 (m, 2H), 2.96 (d, T = 10.0 Hz,
2H), 2.73 (s, 3H), 1.98-1.85 (m, 2H), 1.80-1.70 (m, 2H)

79

LCMS (M+H)" = 581.2. 'THNMR (400 MHz, ™| &-&-d4) §8.08 (d, J =
8.4 Hz, 2H), 7.94 (d, J = 8.4 Hz, 2H), 7.90-7.80 (m, 1H), 7.75 (s, 1H),
6.95 (s, 1H), 6.90-6.75 (m, 1H), 4.63-4.50 (m, 1H), 3.87 (s, 3H), 3.55-
3.45 (m, 2H), 3.35 (s, 3H), 3.30-3.20 (m, 4H), 2.94 (d, ] = 10.0 Hz, 2H),
2.72 (s, 3H), 2.45-2.35 (m, 2H), 1.95-1.85 (m, 2H), 1.77 (d, ] = 5.2 Hz,
2H),1.65-1.55 (m, 2H)

80

LCMS (M+H)" = 553.2. 'TH NMR (400 MHz, 2 & = ¥ -d) § 8.07 (d, J
=8.0 Hz, 2H), 7.91 (dd, ] = 14.0, 7.5 Hz, 1H), 7.74 (d, ] = 8.0 Hz, 2H),
7.65 (s, 1H), 6.75-6.67 (m, 2H), 3.80 (s, 3H), 3.22-3.15 (m, 4H), 3.14 (s,
3H), 2.82 (s, 3H), 2.66-2.53 (m, 4H), 2.17 (d, ] = 7.3 Hz, 2H), 1.89-1.77
(m, 1H), 0.94 (d, J = 6.4 Hz, 6H)

81

LCMS (M+H)" = 581.2. 'H NMR (400 MHz, &% = 3 2-d) § 8.07 (d, J
=8.4 Hz, 2H), 7.97-7.87 (m, 1H), 7.74 (d, T = 8.8 Hz, 2H), 7.65 (s, 1H),
6.76-6.67 (m, 2H), 4.12-4.00 (m, 2H), 3.80 (s, 3H), 3.41 (1, ] = 10.4, 11.6,
2H), 3.30-3.14 (m, 7H), 2.90-2.72 (m, 7H), 2.56-2.44 (m, 1H), 1.85-1.78
(m, 2H), 1.66-1.61 (m, 2H)

82

LCMS (M+H)" = 553.2. '"H NMR (300 MHz, 2= & X 2-d) §8.10(d, J
=8.3 Hz, 2H), 7.87-7.70 (m, 3H), 7.62 (s, 1H), 6.85 (1, ] = 7.8, 7.2 Hz,
1H), 6.74 (s, 1H), 3.80 (s, 3H), 3.30-3.10 (m, 7H), 2.84 (s, 3H), 2.72-2.41
(m, 4H), 2.24-2.18 (m, 2H), 1.94-1.79 (m, 1H), 0.96 (d, J = 6.6 Hz, 6H)

LCMS (M+H)" = 581.2. 'H NMR (300 MHz, &2 % ¥ £-d) 5 8.11 (d, J
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=38.1 Hz, 2H), 7.92-7.70 (m, 3H), 7.62 (s, 1H), 6.84 (1, ] = 7.8, 8.7 Hz,
1H), 6.74 (s, 1H), 4.15-4.03 (m, 2H), 3.81 (s, 3H), 3.44 (t, T=11.4, 11.1
Hz, 2H), 3.31-3.16 (m, 7H), 2.89-2.70 (m, 7H), 2.62-2.45 (m, 1H), 1.91-
1.78 (m, 2H), 1.78-1.60 (m, 2H)

84

LCMS (M+H)" = 553.2. 'TH NMR (300 MHz, = & % ¥ $+-d) 6 8.11 (d, J
=9.6 Hz, 2H), 7.77 (d, ] = 8.4 Hz, 2H), 7.69-7.56 (m, 2H), 7.46 (s, 1H),
6.73 (s, 1H), 3.82 (s, 3H), 3.39-3.20 (m, 4H), 3.14 (s, 3H), 2.82 (s, 3H),
2.70-2.55 (m, 4H), 2.26-2.10 (m, 2H), 1.95-1.79 (m, 1H), 0.97 (d, T = 6.3
Hz, 6H)

85

LCMS (M+H)" = 510.1. "TH-NMR (400 MHz, & & & ¥ 2-d) § 8.14-8.00
(m, 4H), 7.77 (d, T = 8.4 Hz, 2H), 7.48 (s, 1H), 7.05 (d, ] = 8.4 Hz, 2H),
6.78 (s, 1H), 4.00-3.93 (m, 4H), 3.85 (s, 3H), 3.16 (s, 7H), 2.89 (s, 3H)

86

LCMS (M+H)" = 462.1. 'H NMR (400 MHz, = % ¥ 2-d): $8.07 (d, J
=8.4 Hz, 2H), 8.01 (d, J = 8.8 Hz, 2H), 7.74 (d, ] = 8.4 Hz, 2H), 7.45 (s,
1H), 7.02 (d, J = 8.8 Hz, 2H), 6.72 (s, 1H), 3.91-3.88 (m, 4H), 3.80 (s,
3H), 3.25-3.22 (m, 4H), 3.13 (s, 3H), 2.84 (s, 3H)

87

LCMS (M+H)" = 516.1. '"HNMR (300 MHz, " €-2-d4) §8.11 (d, J=8.7
Hz, 2H), 8.00-7.86 (m, 4H), 7.70 (s, 1H), 7.61 (d, J= 8.4 Hz, 2H), 6.91 (s,
1H), 3.88 (s, 3H), 3.21 (s, 3H), 3.01-2.92 (m, 2H), 2.89-2.75 (m, 5H),
2.22-2.08 (m, 2H), 1.86-1.76 (m, 3H), 1.36-1.25 (m, 1H), 0.61-0.44 (m,
4H)

88

LCMS (M+H)" = 518.3. 'THNMR (300 MHz, ™| §+2--d4) § 8.12 (d, J=8.1
Hz, 2H), 8.02-7.88 (m, 4H), 7.74-7.61 (m, 3H), 6.91 (s, 1H), 3.89 (s, 3H),
3.21 (s, 3H), 3.07-2.93 (m, 5H), 2.82 (s, 3H), 2.33-2.17 (m, 2H), 1.96-
1.86 (m, 3H), 1.24 (d, J= 6.6 Hz, 6H)

89

LCMS (M+H)' = 581.2. 'TH NMR (300 MHz, 2 & = ¥ £-d) 6 8.11 (d, J
= 8.4 Hz, 2H), 7.74 (d, T = 8.4 Hz, 2H), 7.61 (d, T = 10.6 Hz, 2H), 7.44 (s,
1H), 6.73 (s, 1H), 4.19-4.01 (m, 2H), 3.82 (s, 3H), 3.50-3.29 (m, 6H), 3.14
(s, 3H), 2.88-2.70 (m, 7H), 2.65-2.45 (m, 1H), 1.99-1.80 (m, 2H), 1.78-
1.65 (m, 2H)
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90

LCMS (M+H)™ = 550.2. 'TH NMR (400 MHz, DMSO-ds) 5 8.15-8.00 (m,
4H), 7.99-7.88 (m, 3H), 7.72 (t, T = 8.5 Hz, 1H), 6.96 (s, 1H), 5.03 (s,
1H), 3.90 (s, 3H), 3.31 (s, 3H), 2.74 (s, 3H), 2.63 (d, J = 10.2 Hz, 2H),
2.37(t, 7= 11.4 Hz, 2H), 2.25 (1, T = 12.7, 2H), 2.08 (d, ] = 7.3 Hz, 2H),
1.86-1.72 (m, 1H), 1.61 (d, J = 12.4 Hz, 2H), 0.89 (d, J = 6.5 Hz, 6H)

91

LCMS (M+H)" = 576.2. 'H NMR (400 MHz, DMSO-ds) 6 8.11-8.03 (m,
3H), 8.03-7.87 (m, 4H), 7.68 (t, ] = 8.6 Hz, 1H), 6.96 (s, 1H), 4.92 (s,

1H), 3.90 (s, 3H), 3.34 (s, 3H), 3.17 (s, 2H), 2.74 (s, 3H), 2.44-2.32 (m,
2H), 2.25-2.13 (m, 4H), 1.90-1.75 (m, 2H), 1.75-1.58 (m, 3H), 0.95 (d, J =
6.4 Hz, 6H)

92

LCMS (M+H)" = 552.1. 'H NMR (400 MHz, ™| §F-&-ds) §8.13 (d, ] =
8.8 Hz, 2H), 7.93 (d, J=2.0 Hz, 2H), 7.82 (d, ] = 2.0 Hz, 1H), 7.80-7.70
(m, 3H), 6.93 (s, 1H), 3.90 (s, 3H), 3.63 (t, J = 5.6 Hz, 2H), 3.39 (s, 3H),
3.22 (s, 3H), 2.90 (d, J = 11.3 Hz, 2H), 2.83 (s, 3H), 2.78-2.62 (m, 4H),
2.60-2.40 (m, 2H), 1.80 (d, ] = 13.6 Hz, 2H)

93

LCMS (M+H)" = 534.1. 'H NMR (300 MHz, DMSO-ds) 6 8.18-7.84 (m,
7H), 7.82-7.62 (m, 1H), 6.96 (s, 1H), 5.08 (s, 1H), 3.90 (s, 3H), 3.31 (s,
3H), 2.75 (s, 7H), 2.31-2.11 (m, 2H), 1.75-1.52 (m, 3H), 0.51-0.26 (m,
4H)

94

LCMS (M+H) = 568.3. 'H NMR (400 MHz, DMSO-ds) 6 8.08 (d, J =
8.0 Hz, 2H), 7.95 (d, J = 8.0 Hz, 2H), 7.88-7.72 (m, 2H), 7.49 (dd, J =
12.7, 6.5 Hz, 1H), 6.9 (s, 1H), 5.22 (s, 1H), 3.85 (s, 3H), 3.31 (s, 3H),
2.75 (s, 3H), 2.67 (s, 2H), 2.40-2.20 (m, 4H), 2.09 (d, ] = 13.2 Hz, 2H),
1.89-1.71 (m, 1H), 1.60 (d, J = 12.4 Hz, 2H), 0.89 (d, J = 6.4 Hz, 6H)

95

LCMS (M+H)" = 570.1. 'TH NMR (400 MHz, ™| §F-&-ds) §8.13 (d, J =
8.4 Hz, 2H), 7.92 (d, ] = 8.4 Hz, 2H), 7.73 (s, 1H), 7.70-7.60 (m, 1H),
7.55-7.45 (m, 1H), 6.95 (s, 1H), 3.87 (s, 3H), 3.62 (d, T = 5.6 Hz, 2H),
3.39 (s, 3H), 3.22 (s, 3H), 2.89 (d, J = 11.8 Hz, 2H), 2.82 (s, 3H), 2.73-
2.62 (m, 4H), 2.60-2.45 (m, 2H), 1.75 (d, J = 12.4 Hz, 2H)

96

LCMS (M+H) = 552.1. "H NMR (300 MHz, DMSO-ds) 6 8.08 (d, J =
8.7 Hz, 2H), 7.95 (d, J = 7.5 Hz, 2H), 7.87-7.75 (m, 2H), 7.56-7.43 (m,
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1H), 7.00 (s, 1H), 5.26 (s, 1H), 3.85 (s, 3H), 3.31 (s, 3H), 2.85-2.60 (m,
7H), 2.24-2.05 (m, 2H), 1.71-1.51 (m, 3H), 0.47-0.26 (m, 4H)

97

LCMS (M+H)" = 537.1. '"H NMR (400 MHz, ™| ¥+-2-ds) §8.14 (d, ] =
8.4 Hz, 2H), 7.93 (d, J = 8.4 Hz, 2H), 7.73 (s, 1H), 7.70-7.60 (m, 1H),
7.10-6.95 (m, 2H), 3.88 (s, 3H), 3.75-3.70 (m, 1H), 3.65-3.55 (m, 1H),
3.50 (s, 1H), 3.22 (s, 3H), 3.20-3.10 (m,1H), 3.00-2.80 (m, 5H), 2.80-2.70
(m, 1H), 2.05 (s, 4H), 1.80-1.70 (m, 1H), 1.31 (s, 1H)

98

LCMS (M+H)" = 537.2. 'TH NMR (300 MHz, DMSO-de) 6 8.11-8.06 (m,
3H), 7.98-7.88 (m, 4H), 6.97 (s, 1H), 3.89 (s, 3H), 3.30 (s, 4H), 3.24 (d, J
=11.1 Hz, 2H), 3.19-2.91 (m, 3H), 2.74 (s, 3H), 2.33(d, ] = 11.1 Hz, 3H),
1.80-1.69 (m, 3H), 162-1.42 (m, 1H)

99

LCMS (M+H)" = 537.1. '"HNMR (400 MHz, " €-2-d4) §8.13 (d, J =
6.8 Hz, 2H), 7.93 (d, J = 6.8 Hz, 2H), 7.62 (s, 1H), 7.60-7.50 (m, 1H),
7.05-6.90 (m, 2H), 3.87 (s, 3H), 3.66 (d, J = 11.4 Hz, 1H), 3.60-3.50 (m,
1H), 3.25-3.10 (m, 5H), 3.10-2.95 (m, 1H), 2.81 (s, 3H), 2.76-2.67 (m,
1H), 2.60-2.45 (m, 1H), 2.35-2.20 (m, 2H), 2.05-1.80 (m, 3H), 1.65-1.50
(m, 1H)

100

LCMS (M+H)" = 562.2. 'H NMR (300 MHz, DMSO-ds) 6 8.13-7.87 (m,
7H), 7.71 (t, T = 8.6 Hz, 1H), 6.98 (s, 1H), 4.99 (s, 1H), 3.91 (s, 3H), 3.60-
3.41 (m, 2H), 3.33 (s, 3H), 2.93-2.70 (m, 4H), 2.43-2.17 (m, 4H), 1.87-
1.52 (m, 4H), 1.06 (s, 6H)

101

LCMS (M+H)™ = 548.1. TH NMR (400 MHz, DMSO-ds) & 8.13-8.05 (m,
3H), 8.05-7.87 (m, 4H), 7.69 (t, T = 8.6 Hz, 1H), 6.97 (s, 1H), 4.98 (s,
1H), 3.90 (s, 3H), 3.32 (s, 3H), 3.30-3.24 (m, 2H), 2.75 (s, 3H), 2.51-2.40
(m, 2H), 2.40-2.31 (m, 2H), 2.45-2.15 (m, 2H), 1.86-1.79 (m, 2H), 1.74-
1.64 (m, 2H), 1.05 (t, J =7.1 Hz, 3H)

102

LCMS (M+H)" = 534.2. TH NMR (300 MHz, DMSO-de) 5 8.13-7.87 (m,
7H), 7.70 (t, ] = 8.6 Hz, 1H), 6.97 (s, 1H), 4.96 (s, 1H), 3.90 (s, 3H), 3.34
(s, 3H), 3.12 (s, 2H), 2.75 (s, 3H), 2.45-2.32 (m, 2H), 2.30-2.15 (m, SH),

1.99-1.81 (m, 2H), 1.67 (d, J = 13.3 Hz, 2H)

LCMS (M+H) = 562.2. "H NMR (300 MHz, &+ = % 2-d) 5 8.08 (d, J
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=8.1 Hz, 2H), 7.99-7.71 (m, 4H), 7.69-7.40 (m, 2H), 6.74 (s, 1H), 3.82 (s,
3H), 3.63 (s, 2H), 3.14 (s, 3H), 3.04-2.72 (m, 4H), 2.56 (d, T = 14.4 Hz,
1H), 2.28 (d, J = 7.7 Hz, 2H), 2.10-1.90 (m, 3H), 1.84-1.73 (m, 2H), 1.16
(d,J=6.1 Hz, 6H)

104

LCMS (M+H)" = 550.1. '"HNMR (400 MHz, " €-2-d4) §8.13 (d, T =
8.1 Hz, 2H), 7.91 (d, J=8.1 Hz, 2H), 7.84 (dd, J = 8.2, 1.7 Hz, 1H), 7.80-
7.65 (m, 3H), 6.92 (s, 1H), 3.89 (s, 3H), 3.22 (s, 3H), 3.09 (d, T = 11.2 Hz,
2H), 2.93 (t, J = 11.8 Hz, 2H), 2.82 (s, 3H), 2.50 (td, J = 13.3, 42 Hz,
2H), 1.91 (d, J = 13.3 Hz, 2H), 1.26 (s, 9H)

105

LCMS (M+H) = 564.2. TH NMR (300 MHz, DMSO-ds) & 8.20-7.83 (m,
7H), 7.70 (t, ] = 8.6 Hz, 1H), 6.96 (s, 1H), 4.93 (s, 1H), 3.90 (s, 3H), 3.31
(s, 3H), 2.97-2.71 (m, 4H), 2.50-2.49 (m, 2H), 2.32-2.10 (m, 1H), 2.00 (d,
J=13.3Hz, 1H), 1.67 (d, ] = 12.5 Hz, 1H), 1.50 (d, ] = 13.7 Hz, 1H),
1.25 (s, 3H), 1.10 (d, J = 3.8 Hz, 3H), 1.01 (t, J = 5.9 Hz, 6H)

106

LCMS (M+H) = 564.2. "H NMR (300 MHz, DMSO-ds) 6 8.20-7.82 (m,
7H), 7.70 (t, J = 8.6 Hz, 1H), 6.96 (s, 1H), 4.93 (s, 1H), 3.90 (s, 3H), 3.31
(s, 3H), 2.95-2.71 (m, 4H), 2.50-2.49 (m, 2H), 2.30-2.10 (m, 1H), 2.00 (d,
J=13.4Hz, 1H), 1.67 (d, J = 12.6 Hz, 1H), 1.50 (d, J = 13.8 Hz, 1H),
1.25 (s, 3H), 1.10 (d, J = 3.9 Hz, 3H), 1.01 (t, ] = 5.9 Hz, 6H)

107

LCMS (M+H)" = 536.2. 'THNMR (400 MHz, ™| &F-8-ds) §8.13 (d, J =
8.0 Hz, 2H), 7.91 (d, ] = 8.0 Hz, 2H), 7.86-7.67 (m, 4H), 6.92 (s, 1H),
3.89 (s, 3H), 3.22 (s, 3H), 3.05-2.64 (m, 8H), 2.57-2.39 (m, 2H), 1.85 (d, J
=13.3 Hz, 2H), 1.18 (d, ] = 6.5 Hz, 6H)

108

LCMS (M+H)" = 550.2. '"HNMR (400 MHz, | €-2-d4) §8.10(d, J =
7.6 Hz, 2H), 7.89 (d, J = 7.6 Hz, 2H), 7.81 (d, ] = 8.4 Hz, 1H), 7.75-7.71
(m, 3H), 6.90 (s, 1H), 3.87 (s, 3H), 3.20 (s, 3H), 2.95 (s, 2H), 2.80 (s, SH),
2.47-2.42 (m, 2H), 1.86 (d, ] = 12.8 Hz, 2H), 1.19 (s, 9H)

109

LCMS (M+H)™ = 536.2. 'TH NMR (400 MHz, DMSO-ds) 6 8.20-7.82 (m,
7H), 7.77-7.67 (m, 1H), 6.97 (s, 1H), 5.00 (s, 1H), 3.90 (s, 3H), 3.28 (s,
3H), 2.86-2.69 (m, 4H), 2.65-2.55 (m, 4H), 2.29-2.11 (m, 2H), 1.62 (d, J =
12.7 Hz, 2H), 1.02 (d, J = 6.5 Hz, 6H)
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[0591]
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LCMS (M+H)™ = 691.1. 'H NMR (400 MHz, DMSO-ds) & 8.09-8.05 (m,
4H), 7.95-7.93 (m, 2H), 7.85 (s, 1H), 7.68-7.63 (m, 2H), 7.10 (d, T = 8.0

Ho Hz, 2H), 7.02 (d, J = 9.2 Hz, 2H), 6.91 (s, 1H), 3.86 (s, 3H), 3.31 (s, 3H),
3.30-3.21 (m, 4H), 2.88-2.71 (m, 5H), 2.67-2.59 (m, 6H)
LCMS (M+H)" = 643.1. 'TH NMR (400 MHz, DMSO-de) 6 8.09-8.05 (m,
|7 (d, T=8.4 Hz, 2H), 7.84 (s, 1H), 7.47 (d, ] = 8.4 Hz, 2H), 7.24

(d, J=84Hz 2H), 7.02 (d, ] = 8.8 Hz, 2H), 6.91 (s, 1H), 3.86 (s, 3H),
3.30 (s, 3H), 3.28-3.21 (m, 4H), 2.85-2.71 (m, 5H), 2.62-2.52 (m, 6H)
LCMS (M+H)" = 677.1. 'TH NMR (400 MHz, DMSO-d¢) & 8.08-8.05 (m,
4H), 7.94 (d, ] = 8.4 Hz, 2H), 7.85 (s, 1H), 7.71 (d, J = 8.0 Hz, 2H), 7.18
112 (d, J=8.0Hz, 2H), 7.01 (d, J=9.0 Hz, 2H), 6.91 (s, 1H), 3.86 (s, 3H),
3.50 (s, 2H), 3.31 (s, 3H), 3.22 (t, ] = 5.0 Hz, 4H), 2.71 (s, 3H), 2.54-2.50
(m, 4H)

LCMS (M+H)" = 629.1. 'H NMR (400 MHz, DMSO-ds) 5 8.08-8.05 (m,
4H), 7.94 (d, J = 8.4 Hz, 2H), 7.85 (s, 1H), 7.54 (d, J = 8.4 Hz, 2H), 7.32
113 (d, J=8.0Hz, 2H), 7.01 (d, J = 8.8 Hz, 2H), 6.91 (s, 1H), 3.86 (s, 3H),
3.52 (s, 2H), 3.31 (s, 3H), 3.22 (t, J = 5.0 Hz, 4H), 2.71 (s, 3H), 2.55-2.52
(m, 4H)

LCMS (M+H)' = 549.3. 'TH NMR (400 MHz, 2 & = ¥ £-d) 6 8.08 (d, J
= 8.8 Hz, 2H), 7.73 (d, ] = 8.4 Hz, 2H), 7.07 (s, 1H), 6.71 (d, = 0.8 Hz,
114 | 1H), 3.76 (s, 3H), 3.61-3.30 (m, 4H), 3.15 (s, 3H), 3.10-2.91 (m, 2H), 2.77
(s, 3H), 2.65-2.43 (m, 2H), 2.40-2.33 (m, 2H), 2.22-2.05 (m, 8H), 1.81-
1.66 (m, SH), 0.97 (d, J = 6.8 Hz, 6H)

A A4 115

4-(4-(4-(3-EF 2 2-1 4-UHEd-2-(4-(HE =X D) A d)-1H-Y =2 [3,2-c] P H-6-L)# )
- HE-2-&

“
&
=
o
0
1o
v

CH3

=0

CHs N/ \ Q ~

HO S—CH

canoVeaa Sl
N 3

(115)
WA 1. 6-FER-3-ZF0 -1 4-vHE-2-(4-Me LT dHd) I E2([3,2-c]¥gd
CHs
CINA N it
CH, F

DMF (6 nL) <=
%

SF22-1 4-gue-2-(4-vEEzxdyd)-g =2 [3,2-c]F 29 (500 mg, 1.49 mmol)e] ulyk
Lo AHEZF=E

C
8 mg, 0.45 mmol)E H7}elgict. Wg ERES AAE 33 &r|star, Ao v
A ek, = —E;%%% Zgi4]-HPLC (ZE: C18; o]&AF Ar & (0.05% TFA), oA+ B: ACN; H3F: 40
mL/E; Fu): 308 U] 5% BAlA] 50% B; 3HE: 254/210 mm; )l 93] AAste] ®Al $FE (120 mg, 23% 5&)

o godAM uA2A =5, MR (400 MHz, DMSO-ds) & 8.14-8.09 (m, 2H), 7.90 (d, J = 8.2 Hz,

6-
=

2H), 7.67 (d, J = 2.5 Hz, 1H), 3.71 (s, 3H), 3.32 (s, 3H), 2.72 (s, 3H). LCMS (D" = 601.5.
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2o ) ER[3,2-c]¥ el d-6-d [l = 3] =

1,4-0)2AF 3 ml) @ B (0.5 nl) & 6-F22-3-ZTF 021 4-tvE-2-4-vdEzxdd) 9 =S2[3,2-c]9
2 (120 mg, 0.34 mmol)e] WRF KMol 4-(4,4,5,5-HEgE-1,3,2-t) AR E-2-9) Wl=Ads]= (158
mg, 0.68 mmol), K;CO3 (141 mg, 1.02 mmol) 2 Pd(PPhs), (39 mg, 0.03 mmol)ZE H7}etct. AAHE &9
297] 3sloll 90TolA WAl waretich. wHSES LONSel 98] RUEHET. ¥k E3ES L%‘
A 7|2, 28 aEaE2dE (DOM/HEES=20/1)] &) AAste]l FA 33E (110 mg, 62.2% F

A A ZA FEAch. H MR (400 MHz, DMSO-ds) & 10.07 (d, J = 7.0 Hz, 1H), 8.48 (d, J = 8.1 Hz,

N

jul
wf

2H), 8.16-8.11 (m, 2H), 8.03 (d, J = 8.2 Hz, 2H), 7.95 (d, J = 8.2 Hz, 2H), 7.92-7.87 (m, 1H), 3.85
(s, 3H), 3.33 (s, 3H), 2.85 (s, 3H). LCMS (M+H)+ = 423.2.

A 3. AAle 115

DM (5 ml) T 4-[3-ZFQ=Z-14-tHE-2-(4-vesiXddd)IAEZ(3,2-c|Hd-6-L =L H 3= (50
mg, 0.12 mmol)e] &9 2—uﬂ%—4—ﬁ4ﬁﬂa}x -1-9-FE-2-8 (61 mg, 0.36 mmol) ¥ oFAEAF (0.01 mL)S #H
7betdek. ALoA 1A17F ZoF wwkdl & 535 ]NaBH(OAc) (75 mg, 0.36 mmol)S H7}etdct. 2417 &

o W F,

pud

ot

S & (50 mL)Z EAEta, DM (3 x 50 mL) o2 FE3ch. &3 571 58 NaS0, A
oM Ax:A7 L, ¢ el FFEAZT. = AAES AR HPLC (23 dxBex A48 C18 0BD Zd,
19%150 mm, 5 pm; ©]54 A: 2 (10 mmol/L NHHCO;), ©1%8AF B: ACN; f&: 20 mL/¥: Ful: 4.5% W 40% B
oA 50% B, 50% B; ©&: 254/210 nm; RTI(E): 4.35;)9] o8] AAlste] FA4 3= (15.8 mg, 22.6% &)
o WAl mARA FE5. H MR (400 MHz, DMSO-ds) & 8.14 (dd, J = 14.7, 8.0 Hz, 4H), 8.02 (s,

o

1), 7.93 (d, J = 8.0 Hz, 2H), 7.39 (d, J = 7.9 Hz, 2H), 4.67 (s, 1H), 3.81 (s, 3H), 3.51 (s, 2H),
2.82 (s, 3H), 2.50 (d, J = 1.8 Hz, 2H), 2.60-2.41 (m, 8H), 1.51 (t, J = 7.3 Hz, 2H), 1.09 (s, 6H).

LOMS (MHD)' = 579.2.
2o 116

4-[4-[[4-[1-A B RZZ D4 D-2-(4- M Y EE DA D)3 B2[3,2-c] 91 2 9-6-A 15 ] g ] o] s el -1-2d -
2-v Q-7 g-2-&

HO

(116)

4 1. 62221 A S22 d4-wE-2-(4-ded X ddd) I E2[3,2-c]F e d

~d | N 1]
N / i CHj;
CH,
DCE (8 mL) & 6-F2E-4-vEd-2-(4-HE=xdud)-1H-Y=Z2[3,2-c]¥ &Y (200 mg, 0.62 mmol)e] &N

Na,CO; (198 mg, 1.87 mmol), A|FZX=Z EEiLAL} (161 mg, 1.87 mmol), Cu(OAc), (148 mg, 0.94 mmol) X
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2,2'-0]3) 2] (146 mg, 0.94 mmol)S H7Ieldct. AAHE NS 60TCoA aalict. 3613 &, E3&
E (50 mL)2 8]A3tar, EtOAc (3 x 50 mL)E2 FE3FA . 3t §7] & NaS0, Aol AFRAI7)aL, 34
of w&A7a, Ay ARvEIYY (AF JdEHE / EtOAc = 2:Dell & AAste] FA 3= (140 mg,
56.6% 2-&)< BMA wA=A FE59c. H MR (400 Mz, DMSO-d;) 6 8.05 (s, 4H), 7.47 (s, 1H), 6.99

oL o

(s, 1), 3.76 (tt, J = 7.2, 3.9 Hz, 1H), 3.32 (s, 3H), 2.65 (s, 3H), 1.06 (dt, J = 7.2, 3.6 Hz, 2H),
0.56 (p. ] =5.2. 4.8 Hz, 2H). LCMS (M+H) = 361.

GHA 2. 4-[1-AERZRR-4-vE-2-(4-mE e d) I E2(3,2-c] Y2 d-6-d il =dH 5| =

0% Eiln 5;7
)0
N / 6 s

CHs

1,4-618A2F (4nl) 2 & (0.8 nl) F 6-FRE-1-AFEITRI-4-HY-2-(4-vEEEddd) 9Z2[3,2-c]Y
F (130 mg, 0.36 mmol)e] &MNo 4-(4,4,5,5-HEZHE-1,3,2-T) A EE2-2-I) el =225 = (167 mg,
0.72 mmol), KsPO, (229 mg, 1.08 mmol) ¥ Xphos—Pd-G3 (30 mg, 0.04 mmol)E H7letgdth. AAwE &AL 2

2R 33 g7)skar, 90TCAAl wwkelitt. 3AIZF &, ER}ES = (50 mb)E FAetal, EtOAc (3 x 50 mL)=
FEY. e f7] TS NaS0y ellA dxzAIZ1a, 3¢ stell s&A171a, 28 A2ty (A 9
HZ / EtOAc = 1:Del oa] @AY, = AHES ZIHHA-HPLC (ZH: C18 Zd,; ol A & (0.05%
TFA), ©]%AF B: ACN; F: 50 mL/3; F¥i: 128 U] 5% BollAl 27% B; #H4: 254/210 nm;)oll o3 A A5k
FAl BFE (110 mg, 69.1% 48)< HaA w24 5390k, LOIS (HH) = 431.2.

A 3. AAld 116

DCM (4 nl) T 4-[1-AEFE2Z2I4-HE-2-4-HedEXxdd) JEZ[3,2-c]¥dd-6-d =L d 3= (50
mg, 0.12 mmol)¢] &Moo 2-w&-4-1) F &} H-1-I-FE-2-2 (100 mg, 0.58 mmol) Z o}AEAF (0.01 mL)S
btk ALdA] 2A17F Bt wuret & E3FEo] NaBH(0Ac); (123 mg, 0.58 mmol)E H7Fstaich. 1A%

Zol wHkel & EFES B (50 pL)E A3, DM (3 x 50 mL)o® FE3g).

ot

bk 71 5 NaySOs
ol Al Ax:AI7IAL, 2 kel EEAIFT. = AYES AAE HPLC (2 Az=Bejx] A8 C18 0BD ZH,
19%150 mm, 5 pm; ©]%EA A & (10 mmol/L NHHCOs), ©]'&4F B ACN: F%F: 20 mL/%; 79): 4.5% W 40% B
oA 65% B, 65% B; i 254/210 nm;)ol o FASte] FA sHEE (16 mg, 22.9% &) WA LA ZA
#5390, H NMR (300 MHz, "18he—d,) 6 8.07 (q, J = 8.6 Hz, 4H), 7.97-7.83 (m, 2H), 7.79 (s, 1H),

7.55-7.36 (m, 2H), 6.91 (s, 1H), 3.78-3.68 (m, 1H), 3.63 (s, 2H), 3.22 (s, 3H), 2.95-2.18 (m, 13H),
1.69 (t, J = 7.4 Hz, 2H), 1.22 (s, 6H), 1.13 (dd, J = 7.4, 5.6 Hz, 2H), 0.72-0.58 (m, 2H). LCMS

D' = 587.2.

Z2 o 2uY)-4-Hgd-2-(4-HEEFdH )9 Z2[3,2-c]¥ g d-6-L 19 d 1 & ] o] o] 2} A -1-

(117)
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[0620]

ZIHSdl 10-2023-0053646

GA 1. 6-Fr2-1-(02Fez2vd)4-vEd-2-(4-meexddd) =23, 2-c]ygdd
FYF
Cl = N (“)
N P g—CHs
CH;,

DMF (5 nl) ¥ 6-F22-4-mE-2-U-vexTddd)-1H-9=2[3,2-c]9 29 (200 mg, 0.62 mmol)2] ¥+ &
Mol 0CollA NaH (30 mg, 1.25 mmol)E A7ISIAT. A2o]A 108 H<F wykst & DMF (2 mL) 5 2-F=2=2
-2,2-tZFQ Z-olAHolE YEHF (190 mg, 1.25 mmol)2] £qNS EgEo Hrlsict. A" £98 A
oA 104 &<F uwkgk T, 80TCelA wRksiTE.  1A7F &, £¥ES E (50 mlb)E 343k, EtOAc (3 x
50 mL) 2 FE3UT. F$ fF71 T2 T2 MASIL, NaS0y AollA AZ:A7]a1, 74t sholl FAI AT, =

ARZES A7t A oA Zd4 2§ A2vtEaey] (A4 odEHZ / EtOAc 3:2)d o3 AAste] A 313
2 (120 mg, 51.9% 4-8)S 93 wA=A =39tk H NMR (400 MHz, DMSO-dg) & 8.15-8.08 (m. 2H).
8.08-7.75 (m, 3H), 7.69 (s, 1H), 7.21 (s, 1H), 3.32 (s, 3H), 2.70 (s, 3H). LCMS (M+H)' = 371.1.

@A 2. 4-[1-(HEFL2md)-4-vE-2-(4-vd = E o d) v E2[3,2-c]¥ d-6-L =L d 5] =

1,4-9=2 (2 nl) 2 E (0.5 nl) 5 6-FEE-1-(4HEFezdE)4-vE-2-(4-HadExddid)uE2(3,2-
c]¥ &9 (120 mg, 0.32 mmol)e] nHE 8Mof] K,CO5 (134 mg, 0.97 mmol), 4-(4,4,5,5-€|EgHE-1,3,2-t] A}
BEH-2-)=2Ld 5| = (150 mg, 0.65 mmol) % Pd(PPhs), (37 mg, 0.03 mmol)E 78I ch. A= &

10

Axg 33 @k, A $97] sl 0TAA wwstgdth. 247 F, 1%“3 R RKE

7y A2etEaH Y (AR dEH2/ EtOAc 3:2)90 a8 AAst EA SRHE (110 mg, 72.8% T&)S @ o*-ﬂ
A=A FE39T. H NR (400 MHz, DMSO-ds) & 10.09 (s, 1H), 8.44-8.39 (m. 2H). 8.30 (s. 1H).

K

8.22-8.02 (m, 5H), 7.94-7.89 (m, 2H), 7.24 (s, 1H), 3.33 (s, 3H), 2.82 (s, 3H). LCMS (M+H)+ = 441.1.

A 3. AAle 117

lhl

-HEsyrdyd) J22(3,2-c]Ygd-6-d M=y s =
-RE-2-% (98 mg, 0.57 mmol) % oA EAF (0.01 mL)S
| NaBH(OAc)s; (120 mg, 0.57 mmol)E H7}elgith. 184

F Eor wyke & EIES B (50 mL)E FAstal, DM (3 x 50 mL)o® =3}
NS0, “doll Al A zA 2

DCM (4 mL) F 4-[1-(8)Z2Fo=wd)-4-ve-2-(
(50 mg, 0.11 mmol)e] &Mol 2

A7Fskek. A2 1A13E Bk mutsk & &3t
fck. 3 [ FE
17131, 74t 3holl A Y. = AAES AAS HPLC (Z9: dx=12ex] HA§ C18 0BD
Z+ed ) 19150 mm, 5 pm; ©]5AF Ar B (10 mmol/L NHHCO;), ©]54F B: ACN; S=F: 20 mlL/¥-; Fu]: 4.5%8 U
55% BellA] 80% B, 80% B; I}&: 254/210 nm;)ol <& BAste] TA 3HeE (20.5 mg, 30.1% £&)S WAl 1
AzA =319k, H NMR (400 MHz, DMSO-ds) 6 8.25-8.05 (m, 2H). 8.00-7.51 (m, 6H), 7.49 (d, J = 7.7
Hz, 2H), 7.06 (s, 1H), 3.63 (s, 2H), 3.22 (s, 3H), 3.10-2.05 (m, 13H), 1.69 (t, J = 7.4 Hz, 2H), 1.22

(s, 6H). LOMS (MHD)' = 597.2.

AAld 118
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A

2-[6-[4-(4-ol Az 2hu g -1-d) A d ]-1-HE-2-(U-HEd =X LA )9 S 2 [3,2-c] ¥ d-4-¥ ]

I«

23-2-2

¢

CHs (118)
A 1. 2,6-t] R 2-3-0}o] @ -3 2] T -4-o}n]

cl NH,

=z
Nx

|
Cl

.13 mmol) 9] &Nof KOAc (602 mg, 6.13 mmol) Z ICl

3dE E (15 mb)=
o

AAA A=A 4258t

oM EAL (10 nL) Z 2,6-HF2Z2 9 d-4-o}7l (1 g, 6
(1.99 g, 12.27 mmol)& H7Fstitt. A" &5 A2l wntsigint. 49 &
7bekar, E@EE odstar, 2t shell H=AA A S5 (1.6 g, 86% T8&)&
vk, HONIR (300 MHz, Wlgke-d) § 6.59 (s, 1H). LCMS (W) = 288.9.

,
j=5
=

9l 2. 2,6-HERE-3-[2-(4-mE e d)dlEd |92l d-4-o}H

Cl
N= 9
Cl N\ / — ﬁ_CH:;
O
NH;

DMF (5 L) ¥ 2,6-HE=22-3-ofo]=-3]2|d-4-o}7 (600 mg, 2.08 mmol)e] &Hel 1-E|d-4-mdExd-
WAl (450 mg, 2.49 mmol), Pd(PPhs).Cl, (145 mg, 0.21 mmol), Cul (40 mg, 0.21 mmol) = TEA (630 mg, 6.23
A skt AxRE $ ERES e

At qI} FK7] & NaS0, AelA

mol)E #H7Fstch, AHE {9& A= 33 &r|sta, 90T
BE 89 (60 mL)o= FAsEta, EtOAc (3 x 60 mL)E FZ=3}

AZA 73, 7 dholl HEZAZT. LONS QM) = 341.1.

@A 3. 4,6-UER22-2-(4-vEdExdHd)-1I-Y EZ(3,2-c]¥Ed

DMF (5 mL) ¥ 2,6-UE2Z-3-[2-(4-vesiXddd)dEd g d-4-o}7 (708 mg, 2.07 mmol)e] nlyt
off 0TColA t-BuOK (466 mg, 4.15 mmol)E H7F8FAtl. AAE &dS 30CoA Ak, 1A T,
55 5 (60 mL)E 3]A43taL, EtOAc (3 x 60 mL)&E FZ39tt. 3k 77] & A= Al skar, Na,SOs
A AZAF AL, 39 Sl EEFAIAY. 2 AAHES fldozA HF odEHE / EtOAc (1:1D)E AMg3he] A
g} A 7 o] X &ate] WA BIE (335 mg, 47.3% S5)S B uA2A SS9 H MR (400 Mz,
DMSO-ds) & 12.78 (s, 1H), 8.26-8.19 (m, 2H), 8.09-8.03 (m, 2H), 7.51 (d, J = 0.9 Hz, 1H), 7.35 (s,

oy rpt oo
2 2

©

1), 3.29 (s, 3H). LCMS (M) = 340.9.
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GA 4. 4,6-tF22-1-vE-2-(4-vEExdAd)IAS2[3,2-c]9Yd

CHs
N

S L
N J 5 3

Cl

DNF (4 mL) 5 4,6-"F22-2-(4-mEdEzdud)-1H-IE=2[3,2-c]¥d (335 mg, 0.98 mmol)e] muk &
o CssC05 (640 mg, 1.96 mmol) % o}o] @ EmEl (153 mg, 1.08 mmol)E H7lstdth. AAE LAE A Lo
WEHSEGITE. IARE =, RAE osta, AFES e st $FA7, 2 AFES ZU4-HPLC (EH:
C18; ol&A A: 2 (0.05% TFA), ©]&4F B: ACN; f3: 40 mL/¥; Ful: 208 W 10% BollA 60% B; w4
254/210 mm)oll |8 AAste] EA SEE (310 mg, 88.9% FE)S P mARA FE5a%TH. 1 NR (400

MHz, DMSO-ds) & 8.13-8.06 (m, 2H), 7.97 (d, J = 8.3 Hz, 2H), 7.89 (s, 1H), 6.90 (s, 1H), 3.83 (s,

12

3M), 3.33 (s, 3H). LOMS (MHD)' = 355.

A 5. 6-FRE-1-vd-2-(4-Hd T dHd)-4-vd-Y = 2[3,2-c]¥ I

CHs

° /I " ISOICH
Nx Y (”) ®
=

1,4-92F (3 nl) 2 & (0.5 nb) & 4,6-tFEE-1-md-2-4-fedsxdaid)IS2[3,2-c]9 gy (310
mg, 0.87 mmol)&] Mol 4,4 5 5-HEgtdE-2-01d-1,3,2-t]2A B = (161 mg, 1.05 mmol), K,C05 (361 mg,
2.62 mmol) @ PdCl,(dppf) (71 mg, 0.09 mmol)E FH7lelgict. AAE &AS AL 33 27]slar, 90CA
WREERGITH 2417 &, ERES Y st sFA7Ia, = BAAES ZH4-HPLC (AR C18; olEd At &
(0.05% TFA), ©]%&A4F B: ACN; 3F: 40 mL/&; F9): 30% W) 5% BolA 58% B; vHg: 254/210 nm;)ol &) A
Aske]l TAl BHHE (190 mg, 62.8% FE&)< $HA DAZA SS9k, H NR (400 Mz, DVSO-ds) & 8.09
(d, J =8.1Hz, 2H), 7.95 (d, J = 8.1 Hz, 2H), 7.68 (s, 1H), 7.29-7.22 (m, 1H), 7.19 (d, J = 3.7 Hz,
M), 6.43 (d, J = 17.2 Hz, 1H), 5.65 (d, J = 10.8Hz, 1H), 3.81 (s, 3H), 3.32 (s, 3H). LCMS QM) =
347.

G4 6. 6-F22-1-HE-2-(U-HEET L) EE[3,2-c]¥ 2 H-4-7 2522}
CHg
= N
Y/

?
Ne | S—CH,

HO™ O

OlHE (8 nl) T 6-FREZ-1-vE-2-(4-HEEXdHd)-4-¥d-HEZ[3,2-c]F g d (185 mg, 0.53 mmol)2
ok gollo] E (2 mL) & KMnO, (168 mg, 1.07 mmol)e] &ML 0T H7lskAth. AAE £48 0CAA

WS, 2AIRF §, E3ES A bl wHAI7IaL, ZEi4l-HPLC (ARl p €185 o]F A Ar & (0.05%
TFA), ©]%7F B: ACN; 5-3: 50 mL/%; Ful: 158 W] 5% BollA 40% B; 3}: 254/210 nm)ell 2]8] AAlste] &
A S (110 mg, 55.2% &)< 93 nARA FE58%0. MR (400 Miz, DNSO-d)) & 13.35 (s,
M), 8.09 (d, J = 8.0 Hz, 2H), 8.05 (s, 1H), 7.98 (d, J = 8.0 Hz, 2H), 7.22 (s, 1H), 3.85 (s, 3H),
3.32 (s, 31). LOMS QMID' = 365.
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aA 7. WY -ZERE-1-vE-2-U-(WE s X)) Hd)- -3 S 2 (3,2-c] Y d4-Ft=2 54 H o E

CHy

CNANN ?
S VaWe s

H ~

00

HekE (5 ml) T 6FERZ-1-vE-2-(U-HEsXddd) I EZ(3,2-clTgdd-4-Ft2 544+ (105 mg, 0.29
mmol)2] &) 20 W&ol L,S0,E H7FsIlth. AAFE &HES 65TolA 5AZE Bk Wk, olojA, &3

S #Y st EEARY. AFES T3 STRAUEF &Ao] Eafstal, DM (3 x 50 mL
513 pd

FEabolth, LONS (i)' = 379.

A 8. 2-[6-FEE-1-HE-2-(4-MEEE L)V =Z2[3,2-c] ¥ d-4-d | T2 H-2-&

oHg
(¢]] = N (I?
T~ O5on
HsC” | "CH3

OH

THF (1.5 L) % "WE 6-F22-1-Wed-2-4-WdEEdH D)9 E=2[3,2-¢
0.13 mmol)«] SAe Aaw 33 @rEn. BEr(WY)vadg (Heddee 8
mmol)& 0CeIA & Hrbaigict. AAE &4S 0TelA 247 2 ket & W8S ASUR
il 4611 gl 7“5} Atk Wk EFES B (30 mb)E 348k, DM (3 x 30 nl)o® FEa}

S NapS0y ellA AxA7]1aL, zeh el eFA17]a, edomr A o H2/Et0Ac (1

H
AL
o
-
© L

A 7 Aol Agate] TA FIE (25 mg, 47.6% FH)S BB mARA S5, HNR (300 MHz, =
22¥E-d) § 8.09 (d, J = 8.3 Hz, 2H), 7.78-7.70 (m, 2H), 7.27 (s, 1H), 6.81 (d, J = 4.8 Hz, 1H),
3.76 (s, 3H), 3.14 (s, 3H), 1.70 (s, 6H). LCMS (M+H)+ = 379.1.

@A 9. AAle 118

1,4-t)L2k (1.5 nl) 2 & (0.3 L) & 2-[6-ZE2-1-Wd-2-(4-vedexdadd) 9 S2[3,2-c] 9 d-4-9 ]
T29-2-8 (25 mg, 0.07 mmol)2] &Hol 1-o]ATZH-4-[4-(4,4,5,5-HIEZE-1,3,2-0 A1 E-2-U)
Hld 1y #d g2 (43 mg, 0.13 mmol), K:PO, (42 mg, 0.2 mmol) 2 Xphos-Pd-G; (6 mg, 0.01 mmol)E FH7}3}ith.
AdE §HE A4 33 @rleta, 90Tl wwksglet. 18212 $, E3ES Y stel sFA71a, = A
AES AAE HPLC (29 dxpvEx AAL 0BD C18 Z, 30%150 mm, 5 pm; ©]5A A: & (10 mmol/L
NHHCOs), ©l54F B: ACN; #3F: 25 mL/&; FHl: 5.28% W 45% BollA 75% B, 75% B; 3: 210 nm; )l ol&f A

Aste] TAl SEE (13.6 mg, 37.3% &)< SEA w2 SS90k, H NR (400 MHz, S22 E2-d)
& 8.20-7.90 (m, 4H), 7.75 (d, J = 8.4 Hz, 2H), 7.55 (s, 1), 7.04 (d, J = 9.2 Hz, 2H), 6.88-6.56 (m,
9H), 3.83 (s, 3H), 3.50-3.30 (m, 4H), 3.14 (s, 3H), 2.90-2.67 (m, 5H), 1.74 (s, 6H), 1.14 (d, J = 6.4

Hz, 6H). LOMS (M) = 547.2.

AAld 119
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6-[4-(4-0] 2 28 3] o 2}71-1-21) 3 |-4-v| S A -1l g -2-(4-W e £ Ao D) 9] B 2 [3,2-c] 9 ]

(119)

A 1. 6-2 2 Z-3-0}0] @ =-2-v| F A -3 F -4-o} 7]

oM EAL (5 mL) F 2-FR2-6-WEA-¥ g d-4-o}F (500 mg, 3.15 mmol)e] Wl oo F2FHw-T (1.
g, 4.73 mmol) ¥ Nal (709 mg, 4.73 mmol)E A7}, WS-
2 M AU ESR &9 (60 nL) % e olAH o ES ug &l =
SLAHIOIE (3 x 60 mL)Z FE3Th. et 7] S NaS0y ol X HEA7]1a, 7%k skl FFAIFT.
58 AFES ZY4-HIPLC (2 C18; ol&A Ar & (10 mmol/L NHHCO;), ©]&

THl 235 W 5% Bl A 76% B; @b 254/210 nm;)ell ofs) AAlste] A Bgt= (470 mg, 51.6% &S W
A A A S5t H MR (300 MHz, DVSO-ds) & 6.44 (s, 2H), 6.36 (s, 1H), 3.79 (s, 3H). LCNS

2 B: ACN; % 40 mL/&;

OHD)' = 285,

G 2. 6-FRE-2-HEA-3-[2-(4-wEEEdHd) o gl d |9 gl Y -4-o}

NH,
c—0 = #‘:,—CHg,
N= 0
O_CH3
DMF (5 ml) % 6-F22-3-olo] Q=-2-HEA-F @ d-4-o}4l (400 mg, 1.41 mmol)&] my+ f-Ro] I1-oE]L-
4-vg L& d-dAl (304 mg, 1.69 mmol), Pd(PPhs).Cl, (98 mg, 0.14 mmol), Cul (27 mg, 0.14 mmol) % TEA

(427 mg, 4.22 mmol)E H7Ietdvr. AAH 98 A4LR 33 €©@7])star, 100Co|A] wukakdct. 3A7F &

EFES Jdgouny &9 (60 mL)O= FAEHI, EtOAc (3 x 60 nL)= =253t &8 §7] 29 Na,S0, A
ol AZAZIaL, 7SE dhol HEAIZATE. LCMS (D' = 337.1.

G 3. 6-E2E2A-VEA-2-(4-HE XA d)-1H-F EZ[3,2-c]H 2 d

DMF (5 nL) % 6-FERE-2-vEA-3-[2-(4-FEdETddd) el d g d—4-o} (£ E2) nyk &do] 0T
o A t-BuOK (315 mg, 2.81 mmol)E X7}k, AAE &89S 30CAAA muksdr. 123 &, &35S &
(60 mL)Z 3Aslar, EtOAc (3 x 60 mL)Z F=3IAch. 3 f7] S8 FF=2 MAska, NaS0, oA Ax
AZ13L, 7 shol sEAIAY. = APES SdozA AF oHZ/EtOAc (3:2)8 AMgste Aggt A 2

H Aol A8t ®A F3E (160 mg, 32.3% &) 3

>

A A2 S5, H MR (300 Miz, DNSO-
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de) & 12.35 (s, 1H), 8.13 (d, J = 8.3 Hz, 2H), 8.00 (d, J = 8.3 Hz, 2H), 7.25 (d, J = 1.9 Hz, 1H),

7.10 (s, 1H), 4.00 (s, 3H). 3.26 (s. 3H). LCMS QD' = 337.

T 4. 6-EF 22 -4-WEA-1-WE-2-(4-HEsx I d) I Z2[3,2-c]F T

Ch
CIA~N Q
H3C/O
DMF (3 mL) % 6-Z22-4-vEA-2-(4-HdEXx I d)-1H-9ZZ[3,2-c]¥ & (160 mg, 0.48 mmol)e] :lyk
LMo CsyC05 (310 mg, 0.95 mmol) L olo] QL E=MEr (74 mg, 0.52 mmol)S H7}slith. ABAAE LIS A2

A 1A BoF wukek TS EIES E (50 mL)E 3433, EtOAc (3 x 50 mL)® &g, sk §o) =
S G52 AHE3 AL, NaS0, oA AzxA71a, 7t stoll FAIAT. 2 AAES fdozA Hf JdeH=
/ EtOAc (2:1)E AME3] Azl A 7§l Aol A&t A4 3= (160 mg, 96% +5)S FdAN aA=2

A %=tk H NR (400 MHz, DMSO-ds) 6 8.08-8.02 (m, 2H). 7.94-7.89 (m, 2H). 7.43 (d, ] = 0.9 Hz,
), 6.82 (d, J = 0.9 Hz, 1H), 4.00 (s, 3H), 3.79 (s, 3H), 3.30 (s, 3H). LCMS (M+H) = 351.1.

A 5. AAA 119

1,4-98A4F (2 o) 2 & (0.4 L) F 6-FEE-4-vEA-1-WE-2-U-veEEsE DI =S 2[3,2-c]9Yd
(50 mg, 0.14 mmol)9] WF oMo K;PO, (90 mg, 0.43 mmol), 1-°o]AEEH-4-[4-(4,4,5,5-HEZwE-
1,3,2-t AR E2a-2-a)Ad 1Ak (94 mg, 0.29 mmol) 2 Xphos-Pd-G; (12 mg, 0.01 mmol)<
A1tk AdE S48 dAaR 33 97]sta, 90TAA watelgltr. 39 &, EFES A st 5FA
713, & AAES AAR HPLC (Z3H: A~v =] AA) C18 0BD Z¥, 19+150 mm, 5 pm; ©]5AF A: & (10
mmol/L NHHCO;), ©]&4F B: ACN; #%: 20 mL/%; F8): 4.5% W] 50% BolA 70% B, 70% B; I}7: 254/210

i

o

i)l ols) gAste] A HE (10 ng, 13.26 &) T wAZA F53G. H MR (300 Mz, F
ERE¥E-d) 6§ 8.07 (dd, J = 8.7, 3.2 Hz, 4H), 7.73 (d, J = 8.0 Hz, 2H), 7.31 (s, 1), 7.05 (d, J =
8.5 Hz, 2H), 6.76 (s, 1H), 4.21 (s, 30, 3.82 (s, 3H), 3.45-3.26 (m, 4H), 3.15 (s, 3H), 2.91-2.69 (m,

5H), 1.17 (d, J = 6.5 Hz, 6H). LCMS (M+H)+ = 519.2.
AAld 120

4-[6-[4-(4-ol 2 Z 2 v #|epxl-1-d) #d |-1-vE-2-(4-md =2 d i d) 9 52 [3,2-c] ¥ gd-4-d | L= EH

H

_CH3

O=0n=0

(120)
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A 1. 2-FRE-6-EE2Z 8wy d-4-o}7l

Cl
N=—

O N\/
NH,

DMSO (10 mL) % 2,6-fF=Z=3 g d-4-o}3 (1 g, 6.13 mmol) ¥ RZZZ (0.53 g, 6.13 mmol)e] &M
DIEA (3.21 mL, 18.4 mmol)E 7}ttt AAE E3ES 90 Coﬂﬁ WHFEFYI T, 2A17F B EFES Ao
2 YA 7|, B (200 mL)E 3]A3}aL, EtOAc (200 mL)E FE3ct. &3 77 & A4 (200 mL) = Al
Hotal, F4 AU EF Aol Ax:A7]a, IF sl sFAIZAY. 2 AAES o 4 ZZ2EaH T
oa) 3}7] A: Z™, C18 A7t A; ol%A, AN @ & (0.05% NHHCO3), 208 W 10% ACNellA] 70% ACN
THl AE7], WV 254 nme AFEEe] AAlste] 4] 3EE (0.81 g, 60.3% F5)S WA uAZAM FEEAT.
HONMR (300 MHz, ®€F2-d;) & 6.05 (s, 2H), 5.97 (s, 1H), 5.76 (s, 1H), 3.66 (t, J = 4.8 Hz, 4H), 3.27

(t.J=4.9 Hz, 40). LCMS (D)’ = 213.9.

97 2. 6-FRZ-3-0}o] & E-2-F = E ] -] 2] Tl -4-0}v]

HoN
_/ N/_\O
"/ s
Cl

AhE (10 mL) T 2-FRE-6-REE -3 d-4-o17 (810 mg, 3.79 mmol)e] wRE el 0Tl AgSO,
(1.17 g, 3.79 mmol) R I, (1.06 g, 4.17 mmol)E H7}3Qlvt. AAHE &HS 18AZF T wnkek & E34&
< & (200 nL) & A3k, EtOAc (3 x 200 mL) &2 FE3I3ivh. & §7]1 & 9= AHSIAL, Na,S0, Al
A AzA7IaL, g bl EFAZT. 2 AAES & Ao R A oHZ/ EtOAc (2:1)E ARESte] A
7 A 28 el Hgake]l ®Al EE (900 mg, 69.9% FE)S B mAZA FSakgch. H NMR (300 Mz,
wekE&-ds) & 6.12 (s, 2H), 5.94 (s, 1H), 3.65 (t, J = 4.8 Hz, 4H), 3.26 (t, J = 4.9 Hz, 4H). LCMS
(MHD' = 339.9.

WA 3. 6-FRE-3-[2-(4-FEExdAd)dEld |-2-EEE g - g g -4-o}7]

NH,
0
1]
o— V= $—CH,
N= o)
)
s

DMF (5 mL) & 6-FZ22-3-¢}o]E-2-RE2Z& 2| x-Fg|d-4-o} (500 mg, 1.47 mmol)<e] it &N 1-oEd
-4-vEd ey d-dlAl (291.9 mg, 1.62 mmol), Pd(PPhs)oCl, (170.1 mg, 0.15 mmol), Cul (27.9 mg, 0.15 mmol)
2 TEA (0.77 mL, 4.42 mmol)E F7IsIch. AAdd EHES AL 33 €78 o2, 24 29171 skl 100
TollA wwksisdel. 2417 & Eﬂg% E (100 mL) & 3]A3slar, EtOAc (3 x 100 mL)E FZEF3F¥th. g3k #
7] & 952 AFSA, NaS0, el A AzxA71ar, 749t st s5A1A A 33HE (600 mg = =3)8 44

wAZA FESAT. LS (D' = 392.1.
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S 4. 4-[6-FE22-2-(4-HEEEIAD)-1II-Y S 2[3,2-c]Vgd-4-d |22 ZY

H
N

O 'l

Ne p) (ISS CHj;

)

O

DMF (5 mL) & 6-F2Z-3-[2-(4-vEsXdud)dEd]-2-22Z2] -7 2]d-4-o}7 (500 mg, 1.28 mmol)<2]
WHE g (-BuOK (436.3 mg, 3.83 mmol)E %7}%}914. *M,EJ RS Az 33 gr)e e, A 5
o 80ColA mwralict. 247 &, EIES & (100 mb)E 3 Asla, EtOAc (3 x 100 mL)&E F=3dtgitt.
ek §7] 32 952 AFHSAL, NaS0y AolA AZAI7IaL, 79t dloll E5 AR . = AAES SdozA
% oEHlZ / EtOAc (1:1)E AFg3le] Aa)y ¥4 3= (80 mg, 16% F8&)S A

TAZA SR, LOIS () = 392.1.

ot

_&
N
i
(i
i)
oy
2
)
ofo
(<0
ol
)

@A 5. 4-[6-FRE2-1-HE-2-(4-MEEX )T EZ[3,2-c|¥gd4-d | L=2ZY

FHs
C AN Q
SV cre
)
o
DMF (2 mL) T 4-[6-S22-2-(4-MEdEsxdad)- -9 E=2[3,2-c|¥dd-4-Ld|2EZE (140 mg, 0.36 mmo
e gk & Mel (101.4 mg, 0.71 mmol) % CsyC0; (232.2 mg, 0.71 mol)E F7Isklch. AAE &9

A Lo A 1AZF Bk wwkel & EIES B (50 mL)E 3483, EtOAc (3 x 50 mL)E FE3Fqch. sk &
7] & 952 AFSAL, NaS0, el A AzxA71ar, 749t st s5A1A A s3HE (100 mg = =3)8 34

TAZA FESQTH. LIS (D' = 406.1.
oA 6. AAld 120

1,4-5124F (2 mL) 2 & (0.5 nL) ¥ 4-[6-F22-1-Wd-2-(4-redExdAd)IYE2([3,2-c]vgd-4-9 |
229 (70 mg, 0.17 mmol) = 1-0]AZT 2 H-4-[4-(4,4,5,5-FlEgWE-1,3 2-t AR SH-2-2) | d |9 = 2
2 (113.9 mg, 0.34 mmol)e] €Mell Xphos-Pd-G; (14.5 mg, 0.02 mmol) Z K.,CO5 (71.4 mg, 0.52 mmol)ES H7}

stk AdE EES AR 33 978 vg, A Stol 90ToA wHksitk. 2A3F & EFES
o2 YZAA7Ia, 9 FY4 Z=etEIge 9 ] 21 ZH, (18 At A oA, ACN ‘;‘
(0.05% TFA), 20+ W 10% ACNell A 70% ACN —*¥f; Z=7], UV 254 nm& A3t AASHT. AHAES %
£ HPLC (ZH: Ax~ Ba)lx] AAE C18 O0BD Z#, 19%150 mm, 5 um; ©]EA A: £ (10 mmol/L NHHCO,), 01%
AF B ACN; €% 20 mL/E; 9 4.5% W) 50% BollAl 65% B, 65% B; IHE: 254/210 nm;)oll &3 AAste] 3%

A BEHE (35.6 mg, 35.5% &)< FA TARA FSeQch. H MR (400 MHz, wghE-d) 6§ 8.14-7.82

o
(0
Mo rfe

ﬁé

(m, 6H), 7.05 (d, J = 8.8 Hz, 2H), 6.97 (s, 1H), 6.75 (s, 1H), 3.88-3.71 (m, 7H), 3.57-3.49 (m, 4H),
3.29 (s, 3H), 3.26-3.16 (m, 4H), 2.78-2.66 (m, 1H), 2.60 (t, J = 5.0 Hz, 4H), 1.02 (d, J = 6.5 Hz,

6H). LOMS (MHD) = 574.2.

A-2-(4-ved 24D EZ[3,2-c] Y d-6-L D 1| & ]-3,8-T] o} AHH| A F 2 [3.2.
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(0]
N“ I

HO g ) O R oCH
KON \ 0

9GA 1. tert-FE 8-(2-3|=

HsC. CH3 @BOC
Hox/N

FA-2-vE -2 23)-3 8-T]o}AHA|FZ[3.2.1] SE-3-7I 2 H5 Ao E

O EFE (20 mL) = tert-%-¥ 3,8-T]o}AH|A|ZZ([3.2.1]2E-3-72 B2 o]E (1 g, 4.71 mmol)9] M| 1-
%ii—Z—Uﬂ‘é—ii-&—Z—% (1.53 g, 14.13 mmol) 2 DIEA (2.45 g, 18.84 mmol)E H7}slgith. A" &

S 100CelA 20/ 7 BoF wyksl & whg E3HES AL o YWAAZ| I, &S 3¢t stol AlAstE, HEgt
A 29 gazetEaye] & gldozA AF o2/ EtOAc (3:1)E AL&&te] AAlste] A4 3= (780
mg, 58.%% )< wEA odmA Itk H NMR (400 MHz, DMSO-d) & 3.99 (s, 1H), 3.57 (d, J =
12.2 Hz, 1H), 3.50 (d, J = 12.2 Hz, 1H), 3.13 (d, J = 13.2 Hz, 2H), 3.00 (d, J = 12.2 Hz, 1H), 2.87
(d, J = 12.2 Hz, 1), 2.11 (s, 20), 1.80-1.72 (m, 2H), 1.44 (t, J = 7.1 Hz, 21D, 1.39 (s, 9H), 1.08

(s, 6H). LCMS (MHD)' = 285.3.

A 2. 1-(3,8-Tol AR A F &2 [3.2. 1] 26-8-Y)-2-Hd-ZT 2 F-2-&
HaC CH3®H
HOX/N
DCM (4 mL) 2 &2 (0.5 ml) ¥ tert-58 8-(2-3|=EA-2-HE-Z 27)-3 8-T]o}xH|A|ZF2[3.2.1] 8-

3-Ft2 B A olE (780 mg, 2.74 mmol)e] myl LMo 1 4-t]2AF 3 4 M HCL (1.5 mL)S H7letgich. A=
SANGE ARoA 3Y Tk wukst F EIES A9 stoll sFAA HA FFE (600 mg = EF)S A 51

)
24 FEaAth. LS (+H)' = 185.2.

@A 3. 2-F2E-5-[2-(4-vEE X dyd)dEld |9 g d-4-o}1]

N O
CIQ%@—#—Cm
= (@]

NH,

DMF (20 mL) & 2-FZ=2-5-olo]%-Fgd-4-o}ql (2 g, 7.86 mmol)2] &Hol 1-oE|Ld—4-wEeEEd-ulAl
(1.7 g, 9.43 mmol), Pd(PPh3).Cly (550 mg, 0.79 mmol), Cul (150 mg, 0.79 mmol) 2 TEA (2.39 g

mmol)E H7Fetth. AR S9S FAR 33 @7]8ka, 100ToA sk, A F, EFES A5k
RE 89 (100 mL)o® 3Asta, EtOAc (3 x 100 mL)& FZatct. &% F7] 55 Na,S0, Aol A
wZA)ZTh. LONS (W) = 306.9.

aL, zkst sl

A 4. 6-FRE-2-(4-HEEEdHId)-1-FI =S 2[3,2-c]9 g

DMF (20 mL) & 2-F2=2-5-[2-(4-vesxdad)ddEd ]Iz d-4-0}7 (2.4 g, 7.82 mmol)2] &Ml 0TolA
t-BuOK (2.63 g, 23.47 mmol)E H7}eksith. AdE &94S& 80TAAA 1A7F & wwkslk & 35S =
(100 mL)2 38]48Fal, EtOAc (3 x 100 mL)Z FE38F3TE. T3 771 52 442 AFSEAL, NaS0, delA 7

Z2A71aL, 3ASE sl EFARY. 2 NS SYdomA HF olHE/Et0Ac (1:4)& AHEste] dezh A
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[0702]
[0703]

[0704]

[0705]

[0706]

[0707]

[0708]
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Zel Ao AHgate] ®Al SFE (920 mg, 38.3% FE)S DM uA A FEEUT. H NR (400 MHz,
DMSO-dg) & 12.38 (s, 1H), 8.70 (s, 1H), 8.16 (d, J = 8.3 Hz, 2H), 8.04 (d, J = 8.3 Hz, 2H), 7.44 (s,

), 7.32 (d, J = 1.9 Hz, 1H), 3.27 (s, 3H). LCMS (D" = 306.9.

G 5. 6-ERE-IAEREIRD-2-(-E ST E) Y ER2(3,2-c] 92

I, S—CHs

DCE (10 mL) ¥ 6-F=2=2-2-(4-vWEd&EZXdAd)-1H-9ZZ[3,2-c]¥ 29 (500 mg, 1.63 mmol)e] &Mof Na,COs
(518 mg, 4.89 mmol), A EFEZZZIHEA (420 mg, 4.89 mmol), Cu(OAc), (388 mg, 2.44 mmol) Z 2,2'-H]y]

2 (382 mg, 2.44 mmol)S 71T, AAHE 9 60TolA 39 Bk Wk, oA, EFES B
(60 mL)E 3Asta, DM (3 x 60 mL) .8 FZE3ct. a3k §7] =& Na,S0, AolA AxA7)a, 73t &)

FEA7]aL, ZH 4 -HPLC (ZE: C18; o]=A A: & (0.05% TFA), ©]%AF B: ACN; -%F: 50 mL/¥; v 20%
) 10% Bell A 48% B, 254/210 nm;)oll &J&] BAste]l TA 3= (230 mg, 40.7% T&)S 24N LA EA F=5

shdth.  H MMR (300 MHz, DMSO-ds) & 8.68 (d, J = 1.1 Hz, 1H), 8.05 (s, 4H), 7.65 (s, 1H), 6.92 (d, J
=1.1Hz, 1H), 3.77 (dt, J = 6.9, 3.3 Hz, 1H), 3.31 (s, 3H), 1.05 (dd, J = 7.4, 5.4 Hz, 2H), 0.63-0.51
(m, 2H). LCMS (MHD)' = 347.1.

G 6. 4-[1-ANERZRI-2-(4-E =Xl d) I EZ([3,2-c ]9 d-6-Y el = s =

o7 ?
]lii Q
S—CH

1,4-T24F (4 mL) 2 E (0.8 nl) F 6-FEEZ-1-AFEIZZI-2-4-HEszdid)aZ2([3,2-c]FZd
(230 mg, 0.66 mmol)e] &Ml K0, (422 mg, 1.99 mmol), 4-(4,4,5,5-HE&WE-1,3,2-tJ AR ET-2-Y

AHS|= (308 mg, 1.33 mmol) 2 Xphos—Pd-G3 (56 mg, 0.07 mmol)< FH 7}, ABAE &9 AL=
33 &7)8ka, 90ToA 147+ Eot ﬂq}owu} olojA], BB B (50 mL)E A8k, DM (3 x 50 mL)<.
2 FEI(Y. T3 77 TS NaS0, AollA dzA7]an, #4ek sholl 5541712, Ze4-HPLC (Z§: C18 Z
2 ol=AF A E (0.05% TFA), o]=AF B: ACN; &% 50 mL/%; Fuf: 128 W 5% BollA 31% B; 3H3:
954/210 nm: ) o3 AAFt] TA SFEE (135 mg, 47.8% F)S DEA wAZA FEAcH H NR (400
MHz, "WEk2-d,) & 9.15 (s, 1H), 8.37 (s, 1H), 8.19-8.15 (m, 3H), 8.13-8.08 (m, 2H), 8.00-7.95 (m, 2H),
7.76 (d, J = 8.1 Hz, 2H), 7.27 (s, 1), 3.90 (tt, J = 7.1, 3.8 Hz, 1H), 3.23 (s, 3H), 1.27-1.20 (m,
9H), 0.83-0.77 (m, 2H). LCMS (M+H)' = 417.2.

A 7. AAe 121

DCM (3 mL) & 4-[1-AE2x2d-2-(4-vEExddd) I E2(3,2-c]9gd-6-d [ M=Ld 3| = (50 mg, 0.12

mmol)2] &N 1-(3,8-To}AH|A|E 2 [3.2. 1]*9-5}—8—01)—2—Uﬂ%—iiv&—2—% (66 mg, 0.36 mmol) Z o}AEAF

(0.01 mL)E& #7FstAct. Ao A7 ot adksl & E3-Eof NaBH(OAc)s; (76 mg, 0.36 mmol)E 713t

Ak, AgE fHS ARA 1A Fob wREEIYE.  oojA, ¥k ERMES 23 FRHRIVER fdo=

S|MskaL, DM (3 x 50 mL)e® FESNTE. @I f7] T= NaSO, el AxATIAL, ZeE sl

EZAAT. 2 AAPES AL HPLC (Z: 7)ulel2~ EVO C18 ZH¥, 21.2+%150, 5um; ©|F4 A: & (10
[e]

3
mmol/L NHHCOs), ©]&% B: ACN; #%F: 20 ml/; F"wH: 5.5% Wl 40% BellA 60% B, 60% B; 3H7: 254/210

nm; ) ol ol& FAst TA EFATE (8.6 mg, 11.6% F&)S WA mAZA FE535190). H MR (300 MHz, ™
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eh&-d,) § 8.85 (s, 1), 8.06 (q, J = 8.4 Hz, 4H), 7.99-7.83 (m, 3H), 7.46 (d, J = 7.9 Hz, 2H), 6.89

(s, 1H), 3.86-3.66 (m, 1H), 3.55 (s, 2H), 3.30-3.11 (m, 5H), 2.64 (d, J = 9.0 Hz, 2H), 2.40 (d, J =

10.2 Hz, 2H), 2.28 (s, 2H), 2.00-1.81 (m, 4H), 1.25-1.11 (m,

8H), 0.71-0.63 (m, 2H).

585.3.
Ex. No. T2
122
123
124
125
‘s
126 CHs NTTN Q & cH,
1l
HiCT N NN o)
LN CH3
®
N
127 y 0
£ OO
HC” N N 0
LN CH3
0
’
I Oiem
128 HO%\N/\ 2 N 6
HsC CHs LN h
P CH,
Ly, I OF
129 HC N N
3
NG N
0
2
o GRS
130 >(\N N CHs
H3C CH3 N b
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LCMS (M+H)" = 565.1. 'THNMR (400 MHz, " €--2-d4) §8.15(d, J =
8.8 Hz, 2H), 7.98 (d, J=8.0 Hz, 2H), 7.88 (d, J = 8.2 Hz, 2H), 7.71 (d, ] =
2.6 Hz, 1H), 7.47 (d, T = 8.0 Hz, 2H), 3.80 (s, 3H), 3.61 (s, 2H), 3.22 (s,
3H), 2.88 (s, 3H), 2.68 (s, 4H), 2.57 (s, 4H), 2.34 (s, 2H), 1.19 (s, 6H)
LCMS (M+H)" = 573.2. 'HNMR (300 MHz, ™| §-&-ds) § 8.07 (q, ] =
8.6 Hz, 4H), 7.98-7.84 (m, 2H), 7.80 (s, 1H), 7.49 (d, ] = 8.0 Hz, 2H),
6.92 (s, 1H), 3.82-3.70 (m, 1H), 3.63 (s, 2H), 3.22 (s, 3H), 2.80 (s, 3H),
2.75-2.55 (m, 8H), 2.34 (s, 2H), 1.21-1.09 (m, 8H), 0.73-0.62 (m, 2H)

122

123

LCMS (M+H)" = 583.2. 'THNMR (400 MHz, ™| &F-8-ds) §8.16 (d, J =
8.0 Hz, 2H), 8.00-7.52 (m, 6H), 7.49 (d, T = 7.9 Hz, 2H), 7.06 (s, 1H),
3.62 (s, 2H), 3.22 (s, 3H), 2.85 (s, 3H), 2.79-2.45 (m, 8H), 2.34 (s, 2H),
1.19 (s, 6H)

LCMS (M+H)" = 561.3. "TH NMR (400 MHz, & = & ¥ 5-d) § 8.20-7.92

124

(m, 4H), 7.77 (d, ] = 8.4 Hz,2H), 7.64 (d, ] = 0.9 Hz, 1H), 7.45 (d, ] = 8.1
Hz, 2H), 6.80 (d, J = 0.9 Hz, 1H), 6.63 (s, 1H), 3.86 (s, 3H), 3.60 (s, 2H),
3.14 (s, 3H), 2.80-2.30 (m, 9H), 1.75 (s, 6H), 1.09 (d, ] = 6.5 Hz, 6H)
LCMS (M+H) = 533.2. "TH NMR (400 MHz, DMSO-d¢) 5 8.17 (d, J =8.4
Hz, 2H), 8.05 (d, J =8.8 Hz, 2H), 7.94 (d, ] =8.4 Hz, 2H), 7.85 (s, 1H),
126 | 7.38(d, 1=8.0 Hz, 2H), 6.82 (s, 1H), 4.11 (s, 3H), 3.89 (s, 3H), 3.49 (s,
2H), 3.34 (s, 3H), 2.64-2.56 (m, 1H), 2.49-2.33 (m, 8H), 0.96 (d, ] = 6.4
Hz, 6H)

LCMS (M+H)" = 588.3. 'TH NMR (400 MHz, DMSO-ds) 6 8.10-7.90 (m,
6H), 7.42 (d, T = 8.0 Hz, 2H), 6.98 (s, 1H), 6.84 (s, 1H), 3.93-3.70 (m,

125

127 7H), 3.67-3.42 (m, 6H), 3.30 (s, 3H), 2.66-2.55 (m, 1H), 2.49-2.33 (m,
8H), 0.96 (d, ] =6.5 Hz, 6H)
LCMS (M+H) = 559.3. TH NMR (400 MHz, DMSO-ds) 5 8.94 (d, J =
12 1.0 Hz, 1H), 8.13-7.89 (m, 7H), 7.39 (d, ] = 8.2 Hz, 2H), 6.91 (s, 1H),

4.03 (s, 1H), 3.85-3.79 (m, 1H), 3.51 (s, 2H), 3.31 (s, 3H), 2.68-2.50 (m,

4H), 2.49-2.32 (m, 4H), 2.18 (s, 2H), 1.15-1.07 (m, 8H), 0.63-0.60 (m,
[0711]

2H)

LCMS (M+H) = 573.4. '"H NMR (400 MHz, DMSO-de) 6 8.94 (d, J =
1.0 Hz, 1H), 8.13-8.03 (m, 7H), 7.41 (d, J = 8.3 Hz, 2H), 6.91 (s, 1H),
129 | 4.65 (s, 1H), 3.85-3.79 (m, 1H), 3.51 (s, 2H), 3.29 (s, 3H), 2.52-2.50 (m,
2H), 2.41-2.32 (m, 8H), 1.51 (t, J = 7.3 Hz, 2H), 1.15-1.08 (m, 8H), 0.63-
0.59 (m, 2H)

LCMS (M+H)™ = 585.4. 'TH NMR (400 MHz, DMSO-ds) 5 8.93 (s, 1H),
8.24-7.90 (m, 7H), 7.48 (d, ] = 8.0 Hz, 2H), 6.91 (s, 1H), 3.99 (s, 1H),
130 | 3.90-3.70 (m, 1H), 3.52 (s, 2H), 3.31 (s, 3H), 3.04 (s, 2H), 2.66 (dd, J =
10.2, 3.0 Hz, 2H), 2.42 (d, J = 10.0 Hz, 2H), 2.15 (s, 2H), 2.00-1.65 (m,
4H), 1.28-0.90 (m, 8H), 0.75-0.50 (m, 2H)

[0712]
[0713] AESH AA

[0714] w2 sgteel oy
B (e}
[0715] TLR7/8/9 A %8 HAA
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IZF TLR7, TLR8 H+= TLRY F&AE FHrhdrdsh= HEK-5F (Blue) ™-AIZ (1H]EAl(Invivogen))E AH&-3}e],
5719 NF-kB % AP-1-AF F-9lo &3¢ IFN-8 A iigﬁm Ao} stol =4 SEAP (H] who} okzhe] A
E2EHA) YEH FHAE ARESt] ol FEAY AAAE aEdsigitt. e, AxEE ety
(Greiner) 384 ¥ Z#|o]E (TLR79] ¢ A% 1500070 A1, TLR8C] 7%~ 20,0007H = TLR9L] 7% 25,000
el AlFe o, DMSO & AlE SRHEE AEete] 0.05 nM-50 pMe] HF &F ¥ sx= WHAE
FESTh. AR2eA 30% FFFE A F, oA AEE TIRT = (HF F= 7.5 ph
Zl2gf2=), TLRS = (A% ¥% 15.9 uMe R848) H+ TLR9 #Zt= (3 X% 5 nMel 0DN2006) = =t
=3to] SEAPS] AAHS FESHs NF-xB 9 AP-1S SASAATE. 37T, 5% CO0A 22412 Aol $of
SEAP 48 AzdA o] AAd wpe} SEAPS] HES 7FssiAl s AlE wiYg A HEK-E5F™ & AloF

AujEA) e M2 AR, HAE A= FAE dAARZ Hd Ay vt aeA S8 DHSO
UFEOE AelE Aol FAstE HEK-B-F 259 4 HamA ZAAsqict.

{

o]

Ex. No. TLRO ICso (uM) TLR7 ICs0 (M) TLRS8 ICso (uM)
1 0.161 1.7 21.0
2 0.157 2.7 29.0
3 0.082 33 37.7
4 0.243 9.5 23.5
5 0.133 8.2 > 50
6 0.296 8.0 233
7 0.111 >50 52
8 0.058 6.8 259
9 0.021 29 1.5
10 0.066 13.8 52
11 0.020 1.5 21.4
12 0.036 n.d. n.d.
13 0.191 17.3 > 50
14 0313 8.2 >50
15 0.039 14.0 >50
16 0.084 5.7 479
17 0.019 23 >50
18 0.194 13.6 > 50
19 0.130 52 >50
20 0.153 92 > 50
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21 0.603 26.0 > 50
22 1.570 9.7 > 50
23 1.110 >50 >50
24 0.059 32 3.8
25 0.197 4.5 >50
26 0.009 73 12
27 0.045 2.6 1.5
28 0.269 >50 20.5
29 0.399 14.4 8.2
30 0.579 nd. nd.
31 0.072 1.5 1.7
32 0.170 1.4 > 50
33 0.027 32 >50
34 0.010 22 > 50
35 0.71 16.8 >25
36 0.059 4.7 >25
37 0.057 11.7 >25
38 0.056 2.6 11.8
39 0.672 n.d. nd.
40 0.098 n.d. nd.
41 0.236 49 >16.7
42 0.346 nd. n.d.
43 0.079 6.2 2.7
44 0.096 0.64 1.2
45 0.068 0.75 n.d.
46 0.213 n.d. n.d.
47 0.077 14.7 >25
48 0.385 2.1 >25
49 6.76 n.d. n.d.
50 241 nd. n.d.
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51 0.044 n.d. n.d.
52 0.202 nd. n.d.
53 0.021 >50 >50
54 0.042 4.6 >50
55 2.81 5.7 >50
56 0.270 18.5 132
57 0.046 6.0 7.5
58 0.107 82 17.8
59 0.772 12.9 172
60 0.064 54 4.6
61 0.109 31 0.86
62 0.105 nd. n.d.
63 0.146 n.d. n.d.
64 0.0064 n.d. n.d.
65 0.136 n.d. n.d.
66 0.136 n.d. n.d.
67 0.025 n.d. n.d.
68 0.299 n.d. n.d.
69 0.078 23.7 >25
70 0.260 >25 >25
71 0.003 nd. n.d.
72 0411 nd. n.d.
73 0.359 nd. n.d.
74 0.058 1.6 194
75 0.075 22 9.6
76 0.053 0.6 18.3
77 0.126 19 192
78 0.147 2.7 9.4
79 0.035 2.7 9.5
80 7.28 n.d. n.d.
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81 0.670 nd. n.d.
82 0.329 6.4 >50
83 2.30 nd. nd.
84 0.626 nd. n.d.
85 2.40 n.d. nd.
86 1.07 n.d. nd.
87 0.073 22 4.0
88 0.114 6.5 10.5
89 0.226 > 50 >50
90 0.141 7.8 221
91 0.735 30.8 1.3
92 0.109 7.0 > 50
93 1.43 9.9 >50
94 0.143 3.6 2.5
95 0.537 32 2.7
96 0.162 29 4.1
97 0.202 3.8 53
98 0.212 0.7 >50
99 0.250 1.5 6.0
100 0.184 7.1 13
101 0.116 5.7 5.1
102 0.127 5.5 1.0
103 0.296 n.d. nd.
104 0.161 22 2.1
105 0.052 1.1 0.2
106 0.047 1.5 0.7
107 0.018 2.1 2.7
108 0.204 1.7 1.5
109 0.188 13 1.1
110 0.058 nd. nd.
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[0721]
[0722]

111 0.113 n.d. n.d.
112 0.087 n.d. n.d.
113 0.153 n.d. n.d.
114 0.047 14.2 >50
115 0.615 16.0 2.1
116 0.059 32 19.0
117 0.557 7.8 16.7
118 0.057 1.7 8.1
119 0.543 n.d. n.d.
120 0.553 n.d. n.d.
121 0.129 0.6 > 50
122 0.103 17.1 3.7
123 0.085 3.7 17.6
124 0.451 > 50 >50
125 0.133 3.1 11.3
126 1.260 n.d. n.d.
127 0.422 n.d. n.d.
128 0.115 2.8 79
129 0.118 3.6 5.6
130 0.092 1.9 6.4
n.d.: 2AEA 5
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