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1-{4-[1-(3,4-trol & # ) -1H-9| 2} 2[4, 3—c ] F = -3-L |9 D }-4-w D 7] o] 2} 3 5

1-{4-[1-(3,4-the| & A D )-1H-9 2hE 2[4, 3-c | A =1 -3-L |9} o] | 2h 2
A-(4-{1-9d-1H- £ 2[4, 3-c 1A EA-3-L Pl D) BEY;
(2-{4-[1-(3,4-to| v D o D) -8-m| ZA - 1H-¥] &} ZE 2 [4,3-c] F 5T -3-L |-2-W| S A 3| 35 A] ol & ) o] v & o} 11 ;

4-(2~{4-[1-(3, 4-tfo W& o d ) -8-m| 5 A -1H-Y] e} 2[4, 3-c | F = -3-L |- 2-v| F A H 5 A fel| &) & &9
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4-(3-{4-[1-(3, 4-TolHE Hd ) -8-H EA -1H-F 2FE 2 [4,3-c] FA EHA-3-L | -2-HEA| H 5 A J L2 L

i<}

JEEY
3-(2H-1,3-fl 2 tho] %E5-5-2)-1-(3 4-trol Mg s d)-1H-¥ 2}E 2 [4,3-c]F =

3-(2H-1,3-Wl 2 t}o] &&-5-U)-1-d I -1- =2 [4,3-c]F=EH;

3-(2H-1,3-WlZ o] £&-5-9)-1-(3,4-To| W H d ) -8-v| B A - 1H-¥| 2} £ 2[4, 3~c] F =9 ;
3-(20-1,3-Hl 2 r}o] & 4-5-) 8- EA - 1-w - 1- T & &2 [4,3-c] =
7-[3-(3,4-Tol | EA H ) -1-9] 2} £ 2 [4,3-c]AEA-1-2]-1,2,3 4-H Ed S| ERolo] 27 =
6-[3-(3,4-thol | EA F ) -1H-F etE 2 [4,3-c]F=EU-1-4]-1,2,3 4-H Egsto| ERolo] aF =
5-13-(3,4-thol v ZA ol ) -1H- ] 2E 2 [4,3-c] T 5 H-1-Y ]-2,3-Tho] gfo] = 2 -1H-o} o] A%l
7-[3-(3,4-tfo)mI EA A ) -8- W F A -1H-F 2HE 2 [4,3-c]F=H-1-9]-1,2,3,4-HEZ3|o| =2 olo| AT =1
6-[3-(3,4-thol WS A # D )-8-| S A -1H-9] 2} £ = [4,3-c]F| =W -1-¥]-1,2,3 4-H Eg}sto| =R ofo] AT =™
5-[3-(3,4-thol W EA D) -8-W| EA - 1H-T] 2} £ 2 [4,3-c] 7 EA-1-9 ]-2,3-T}o] lo] =2 -1l-0}o] Q&
7-13-(3,4-thol vl HA ¥ ) -6-v| H A -1H-T] 2} £ 2 [4,3-c] 7 = H-1-9]-1,2,3,4-H EF}slo| = Rolo] 2 7= ;
6-[3-(3,4-tFol v EA 3 D) -6~ S| -1H-F| 2 E 2 [4,3-c] F = U-1-4 ]-1,2,3, 4-EH| Eg}ao]| = 2ofo] 2 5 ;
5-[3-(3,4-thol ¥l EA D) -6~ EA - 1H-2] 2} £ =2 [4,3-c] 7 EA-1-9 ]-2,3-T}o] lo] = Z-1H-0}o] Q1 &
4-{2-[3-(3,4-tfol | B 3 ) -8-m| S A - 1H-T e} £ =2 [4,3-c] F = dled p=Ed
1-{3-[1-(3,4-tfe|m D o d ) -8-m F A -1H-9] etE = [4,3-c ] F = -3-L |3 d } 9] 7 o4

N-[3-(ttolu| & otm] e ) s 2 31 |-3-[1-(3, 4-To| W & 3l ) -8-v| S A| - 1H- 9] 2} £ = [4, 3¢ | F =W -3-Y |-N-r o}
-

4-(2~{5-[1-(3,4-Fol & H d)-8-¥ FEA - 1H-¥| &} E 2 [4, 3] F = d]-2-w EA F A el ) 2 EH

(2~{5-[1-(3,4-tJol W& o d)-8-W| Z A -1H-¥] &} E 2[4, 3-c] F = H-3-L |-2-H| S A F 5 2] ol & ) tho] w o}l ;

(2-{4-[1-(3,4-tolHE D )-1H-¥] &} Z 2 [4,3-c] F = -3-A |-2-H| S A F 5] pel & ) vho] m o}l ;

4-(2-{4-[1-(3,4-tel W@ ) -1H-T ZE 2 [4,3-c ] F = U -3-L |-2-H SA | 5 A Jol &) B2

4-(2~{5-[1-(3,4-to| v H d)-1H-T &E2 [4,3-c]| A= H-3-L |-2-v EAH A b E ) 2 & ;

(2-{5-[1-(3,4-tfe| & #Ad)-1H-F 2}E 2 [4,3-c]F=A-3-L |-2-vFA A FA] bl &) vho] m R o}

[2-(2-WFA]-4-{1-Fd-1H-T &2 [4,3-c]F = -3-L } 5 A ol & [ tho] | H o}l 5

4-[2-(2-H EA-4-{1-9d-1H-T 2} E 2 [4,3-c]F=A-3-L o FAD A | &2&9;

[2-(2-H| EA]-4~{8-V| A -1-F D -1H-F] 2}E 2[4, 3-c] F] 5 -3-L 7 5 A] ) o & [ tho] w & o} 1l

4-[2-(2-| F A -4—{8-1| FZA - 1-3 - 1H- 9| 2} E 2[4, 3-c | A= -3-L el A | & 29
4-[2-(2-MEA-5-{1-Fd -1~ E 2 [4,3-c]AEH-3-L}H 52D | 5EH

[2-(2-WEA]-5-{1-F - 1H-T 2} &2 [4,3-c]F = -3-L } o5 A ol & [ tho] | o}l 5

4-[2-(2-W B A -5-{8-H| B A -1-H| I -1H-F] 2} £ 2[4, 3-c | F = -3-L ol 5 A o F | &E A

[2-(2-m ZA]-5-{8-1| ZEA|-1-F D -1H-F] &}E 2[4, 3-c] T 5 -3- 5 A o & [ tho| w &l o}l

4-(2-{4-[1-(3 4-tfol v H ) -8-m & -1H-] &} £ 2[4, 3-c] F = H-3-L |-2-H| FA| F 5 A ol &) B E
4-(2-{4-[1-(2 4-tfol v H ) -8- & -1H-] &} £ 2[4, 3~c] F = H-3-L |- 2-H| FA F 5] ol &) B E =
4-(2~{4-[1-(2,3-t}ol M d)-8-H e -11-T ZE 2 [4,3-c]FAEH-3-L |-2-H 5A H A o ) BEZ -
4-(2~{4-[1-(2,5-t}o| W D) -8~ & -1H-T] B} £ 2 [4,3-c]F EH-3-L ]-2-H F5A ¥ 54| poll & ) B E =
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4-(2-{4-[1-(3-Z 22 -2-vEd o d)-8- e -1H-9 &tE 2[4, 3-c]FA = -3-L |-2- W SA A 5 A Jel ) &
4-(2~{4-[1-(3 4-tFolm e d)-8-(Eg}o| SF L 2| 5 A )-1H-9] eh5 2[4, 3-c | F = -3-L | -2-| 5 A | =5 A] ol
HEEZY;

4-(2-F224-{1-9 -1 ZE 2 [4,3-c]F EA-3-L D) =&

1-(2-2 2 2-4-{1-9d-1H-T ZF 2[4, 3-c]F=d-3- o) A A b7l s
1-(2-F224-{1-9d-11-HE 2 [4,3-c]F EH-3-9 ol D) -4-v & 3 ¥ 2}

4-(2-2 2 RA4A8-MFA-1-3 - 1H-Y etE 2[4, 3-c] A =d-3-d o) 229

1-(2-2 22485 -1-7 - 1H-9| eF5 2[4, 3-c | F == -3-L Hell ) 9w 2h =

1-(2-F 22 A-{8-HEA-1-Fd-1H-F &E 2 [4,3-c]F=H-3-L pull ) -4-w & 7] A 2} 21

4-{2-2 22 -4-[1-(3, 4-vhe|H A d)-1H-9] ehE= 2[4, 3-c | A= -3-L | D B E-;
1-{2-222-4-[1-(3 4-thol v 3 d)-1H- T &ZE 2[4, 3-c | F =D -3-L |3 d 9] ol o2

1-{2-2 2 2-4-[1-(3 4-ttol v g3l d)-1H- 9 &S =2 [4,3-c | F =D -3-< |9 d }-4-v & 9] 9| 430

4{2-2 22-4-[1-(3,4-thel v o d)-8-w| 5 -1H-T] &}E 2[4, 3-c | =d-3-L [P =&

1-{2-2 2 2-4-[1-(3,4-to] v D3l d)-8-m HA|-1H-¥| ekZ =2 [4, 3-c | F == -3-L o} o] #| 2h =5

1H{2-2 22 -4-[1-(3,4-tFo| v Do d )-8-v| A -1H-9| &} E 2[4, 3| = A | od -4-v & o] o 2l
4-(4~{8-H EA -1~ -1~V &L 2[4, 3-c] AEA-3-L 1ol ) B E

1-(4~{8-H S A -1~ d-1-T] ZE 2 [4,3-c] A=A -3-L bl ) -4-v & ] o 2}

1-(4~{1-9 - 1H-Y &£ 2[4, 3-c] A=A -3-L 1l ) A o 21
1-{3-[3-(3,4-tfe| v Do d ) -8-m F A -1H-9] etE 2[4, 3-c | F = -1- |9 d }-4-w D 9] 7 242

T o]o] ofAg Ao 58 shed o, &ugtE, JAlGAA, BE TG AA

377 10

A1l oA,

1-{3-[1-(3,4-Co] W & sl d )-8~ o] S A -1H-¥] 2} & 2[4, 3-c ] 7] = A -3- ]9 D }-N, N-tho] vl & 9 o] ] ) 4o} 1 ;
1-{3-[1-(3,4-the] I o d ) -8-H| F A -1H-¥] 24 £ 2[4, 3-c ] Al = -3~ o d }-4-v D o) o] 2l

14{3-[1-(2, 3-thol A& 7 d)-8-r| F A -1l-¥] &} = [4, 3-c ] A= ©-3- L |3l D }-N N-rho] vl & 7] o] 2] el -4-o w1 ;
1-{4-[1-(3, 4-tho] ¥ ol ) -8-wi| 5 A - IH-9] 2} 2[4, 3-c ] 7] = ¥ -3~ o d J-4-v o] o] e 3

1-{4-[1-(3, 4-tho] A 7 d)-8-r| FA| -1l-¥] &} 2 [4, 3-c ] F = ©-3- L |3l D }-N N-tho] vl & 7 3| 2] el -4-o w1 ;
7-[3-(3,4-tFel W A )~ 1H- T 2} E 2 [4,3-c]F = H-1-9 ]-1,2,3 4-H E&}slo] = Rolo] A7) 5T ;
6-[3-(3,4-thelm| EA )~ 1H-T] 2} E 2 [4,3-c]F=H-1-9]-1,2,3 4-H E&}lo] =R olo] A7) 5T ;
5-[3-(3, 4-To] ol 5 A o D)~ 1-3] £ 2[4, 3-c] 7 5 -1-2 ]2, 3-Tho] gl o] = =10} 28l &
7-[3-(3,4-tFe) W A ) )-8~ ZA| - 1H-9] 2 E R[4, 3-c ] F1 5T -1-U ]-1,2,3, 4-H E}sto] = Rofo] 275 ¢ ;

6-[3-(3,4-t}o] v =
5-[3-(3,4-t}o]w| =

2 oj%oln worRE Muy,
oA,

Al d)-8-HEA-1H-T] &ZF 2[4, 3-c]A=H-1-4]1-1,2,3,4-H Eslo]| = 2olo] A F &EH;
Al D)-8-H EA-1H-9 2 E 2 [4,3-c]H =

e T ol9 oHAgHor FE 7sd

1912, 3-tolso] =210} o] 2l

o, dAllgAA, SvistE B

A7 11
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4-SFRE-6-(Eo| EF 22 EAD) A= -3-7tE & H|sto] =
4,3

8-HIEA-IH-T &2 [4,3-c]F =Y

6-m| A -1H-9] 2} £ 2[4, 3-c] A=

3-oto] e =-1H-v ek = [4,3-c] =/

3-ofo] @ E-8-H HA-1H-T ehE 2 [4,3-c]F =™

3-ofo] L E-6-m HA-1H-T eFE 2 [4,3-c]FAE™;

3-(3,4-thel W A ) -1H-T] &2 [4,3-c]F =

3-(3,4-tfol v 513 d ) -8-ml F Al -1H-9] eF5 2[4, 3-c | F ==

3-(3,4-tholH| A #d ) -6-H| F A -1H-9] etE = [4,3-c | A=
1-(5-222-2-Mg s d)-8-m EA]-3-(3-v| S A 3 D )-1H-T] S E 2[4, 3] A =Y ;
1-(5-2 2 &-2-vd 9 d)-3-(3,4-tto| v o ) -8-v| EA - 1H-9| 2} £ 2[4, 3-c | F =9
4-[1-(3-2 2 2-2-vE i d)-8-me-1H-vetE = [4,3-c | A =d-3-2 |-2-v| 5] 9l =
1-(3-BR R Hd)-3-(3,4-ttol v & o d ) -8-m| 5 A -1H-¥| e} E 2[4, 3-c] A=
1-(3-B R R Hd)-8-w 5 A -3-(3-#| FA 3 ) -1H-¥| e} E 2[4, 3-c] A=
3-(3-HERHY)-1-(2,3-the v d sl d)-8-w| F A -F 2}E 2 [4,3-c] H =7
3-(4-BE2R-3-F22-9d)-1-dd-9 L2 [4,3-c]FEH;
3-(4-BER-3-F 2 2-9d)-8-u| 5 -1-3d-9 e} E 2[4, 3-c] A=
3-(4-BER-3-F22-3¥d)-1-(3,4-theud A d ) F etE 2 [4,3-c ] F] =W
3-(4-HER-3-FR2-7d)-1-(3, 4-the| W E A D) 8- SA - 2FE 2[4, 3-c]F =Y
4-11-(3, 4-ttol v a )-8~ HA| -] e}Z 2[4, 3-c| F wd-3-L |-2-v| H A - =
4-[1-(3,4-tol e o) v 2} £ 2[4, 3-c] A EA-3-Y ] -2-v| 52| - =

- EA-4-(1-d I 2 E 2 [4,3-c]AE=H-3-Y) A=

2= S A -4-(8-H FZ A -1-H -T2t E 2 [4,3-c ] A= d-3-9) =

4-[1-(3,4-vholm e o 9 )-8-w & -9 2} £ 2[4, 3-c | F = -3-L |-2-H| 5 A] -5 35 ;
4-[1-(2,4-vol e o ) -8-w & -9 2} £ 2[4, 3-c | F = -3-L |-2-H| 5 A] -5 35 ;
4-[1-(2,3-tho] M e o d)-8-m e -F fEZ [4,3-c] A=A -3-d | -2-H EA] -7 =
-[1-(2,5-tholvE s d)-8-vE-F e}E 2 [4,3-c]F 5 H-3-Y ]-2-H| 5 A -5 ;
4-[1-(3,4-thol v g3 d)-8-(Ete] FF 2

5-[1-(3,4-ttol v d)-8-v| HA| -9 e}Z 2 [4,3-c] F md-3-L |-2-v HA] -5
5-[1-(3,4-ctolm el sl ) T 2} 2 [4,3-c | A A -3-L |-2-v| A -7) 35 ;
2-HEA-5- (1~ d I &2 [4,3-c]FAE=H-3-Y)H =

2| EA) I etERZ([4,3-c]HAEH-3-9 |-2-HF5A -7 =

2-m 5 A -5- (8- F A -1-9 -9 HE 2 [4,3-c]F=e-3-L) ¥ =
ATY 12

AL WA A% F o= @ o] HER Ei olo Ao g A5 F, uinE, YACYAA
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28 AT /1A 1PKD ) Ashsh dgvel 43, o) w4
& ol AP $% EE ALY T ALY FAHY 2P S,

AT 15
FMS—-f-AF EFol A1 71ubAl 3(FLT3) F&=e] Asiel Aud Ag, Fof = WS X237 93, A1d WA
A0 F o= 3 o e &% T A128 T A13F9] ASHY ZAEY £%

A3 16
Y A5 7lvA 1(HPKL) 2 A3ke

A, el = WE R RNS-RAF Bre] 241 ZubAl 3(FLT3) fd#ke] A ¢
ob vt A&, Ao E=x ‘%Fﬂé Agetr] A%, A1F WA AL0F T o T o] gEe] S T Al
128 ®= Al13Fe oFASHY 24ee $5%

37 17

AL WA A0 5 o= 3 e /e E= A12% = A13Fe] ofASHA 2AHES o ARE daw 3§
= AN Feishs @A EFete, 28 AT WA l(HPKl)/l As .

379 18

AL WA A0F F o= & Fo] spgte £ A28 £ 21379 AT 2HES ARE Baw s
FANA Folshs BAE EFehE, 28 AT ubAl LHPKD O] Asfioh Avke A, ol m= el A
=Y.

373 19

A1 WA A10d T o= 3 &9 3FE L= A28 e A1389 °kxﬂf‘m ZAES o Es o 3§}
= gdAdA Fosts dAE MS-F-AF BFol 241 7)UkAl 3(FLT3) f-2Ake] A& ¥y .

379 20

A1E WA A108F = o= 3 & F3E wE= A123 EE= A1339] okAtA 2AHES A8E FdeE &=
QAN A Folsts dAIE EetE, FNS-FAF Ele]l 221 7]ubA] 3(FLT3) fxte] #aet Ade Ag, ol
TE HEH A5 Uy,

AT 21

A8l A, A7l Hgh, Feol E WHE o, BS54 A3 = blolyx PdomYE AdYmE,

I

ot
iy
oot

A21el glolA, 7] Ak, el B Wl sk, wiek, Ak, ueh, Adeh AwAdnd, 24, 4
ARG, ARG ARET, A, G, TR ARG " AR JhE 3, A, Mdd, 44
HEIE, A%, Y S5F, A9, S48, u3 A Ax &, AT 4F, AT, A, G,
APAg, Wad) F=ZF0L), 224 FZFFL), g Ad B-AX ¥ZF(DLBCL) 2 v fZy4 9g
B/ 92X EEF(CLL/SLL) 2278 des= okel, Wy

37 23

A21el oM, 7] A&, ol = WEHlw wholes gFoln, I3t ofdlmulolg s, QA AWAHE Hio]
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oA, FFEA

)

&l o2l vpelR s, A

e L A% b9 kel e A(HAY), BY 749l vlelel A(HBY), €3 7+ vle]
AU, BRIV sele s, Szt T ¥

E

ol g

4% vholel A (HIV), HPS-913 arehufolelss, 21 smel whole) s,
Hpolel s, PAIG vholeZ, HAluele, AAE U weleis, ofEel uholefx, =
T vlolel s 0 mELuleld AR RE AR vole sl Sjs) oblE #, W,

=ehio] el 2,
2w wpole]

AT 24

A233el QoA 7] wpole 2 3kl BE 7+ whel# A (HBV) ol o3l of71| 7Hedl, .
A7 25

A233el] oA, 7] wholgfs 7hdS IzF WA wloly . (HIV)C o8] o7l AL, U,
AT 26

A208el oA, 7] Ak, Foll = WHE o, A5 Aoz Ry My, Wy,

AT 27

A263el oA, 7] Ak, Fol = WHE WNIEPoRRE Auw el, Wy,

AT 28

A2rae] Qold, 7] Ag, Aol Ex wEE Wy 2R NWOL) E= G B4 254 9Ed
Doy de ekel, 3.

A3 29
A48 WA A278 F o= 3 ol oA, 7] ddAe 4L, 3.
AT 30

298l oA, A7 didAl= Az, .

S 2021 10¥ 159xE 99 v 595 7= 99 W3S 63/256,260(%H ] A "Substituted
1H-pyrazolo[4,3-c]quinolines, methods of their preparation, and use thereof")9 $-A# % {9 F43}
v, oo JHAUES E PAA o o] Mol BE BEAHE 98 Fxo o Y&H).

womge A Gl L FA % o5 gAol wa Aolth o TALoRE, ¥ wye FLI3 EAvel
J g o 0% =3 A7 AUA LKD) A nEe
99 S-S TS GRS 2YE, L3 FQU0lY A P 9

F

el (imatinib)2 FEAstd ¢F W] E3vk. o= 7IuAl AafjAle] dig o 4%
Hopel Aoz dTd TUTe] Fo o FFEA WA Aol g A5 ASsoivk. FDAY] 9 H
A AA 70 AR 1Al ASAI(SMKTD) B w2 qiA] 71l ofal Sl" F7F 16702] SMKIZF Ak, [
Attwood et al. Trends in kinase drug discovery: targets, indications and inhibitor design. Nat. Rev.
Drug. Discov. 2021 Aug 5. doi: 10.1038/s41573-021-00252-y. ]
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[0014]
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o=, 29 A9 7IvA 1(HPKD) 2 FMS-AF Brol =41 Z1uAl 3(FLT3) &dwle] AsjAlzt 2 #de =

32

e
o3t

KIS el 7)ua) fpsislelel 3. STR Ser/Thr w3 71 A siel. SIE20 sl w2,
9 FAE HEE 29 7HoA FE ddEPET. 13 5, ;A g A A wfg- v o W
=8 = 7}4) ¢ A= »Zglo) 4 o17k ofo] Aol B},
[https://www.phosphosite.org/proteinAction?id=1180&showAllSites=true. S. Sawasdikosol at al. HPK1 as a
novel target for cancer immunotherapy. Immunol. Res. 2012, 54(1-3), 262-265; doi: 10.1007/s12026-012-
8319-1. J. Liu at al. Critical role of kinase activity of hematopoietic progenitor kinase 1 in anti-
tumor immune surveillance. PLoS ONE 2019, 14(3), e0212670;
https://doi.org/10.1371/journal .pone.0212670. Y. Wang et al. Pharmacological inhibition of
hematopoietic progenitor kinase 1 positively regulates T-cell function. PLoS ONE 2020, 15(12),
e0243145; https://doi.org/10.1371/journal.pone.0243145. D. You et al. Enhanced antitumor immunity by a
novel small molecule HPK1 inhibitor. J. Immunother. Cancer. 2021, 9(1); e001402. doi: 10.1136/jitc-
2020-001402. D. You et al. Enhanced antitumor immunity by a novel small molecule HPK1 inhibitor. J.
Immunother. Cancer 2021, 9, e001402. doi:10.1136/jitc-2020-001402].

)

rﬂr

2021l R 1y oPF Rl A AN AEEFE o] &ste] Faell Aol AafAle] Al A Al
& (1.27) 0] AAEAY. [A First-In-Human, Phase 1/2 Study Of CFI-402411, a Hematopoietic Progenitor
Kinase-1 (HPK1) Inhibitor, as a Single Agent and in Combination with Pembrolizumab in Subjects with
Advanced Solid Malignancies. Study HIC#:2000029001. Start Date 04/13/2021. End Datel2/01/2021. Last
Updated:07/15/2021. https://www.yalemedicine.org/clinical-trials/8756].

AL Pl A3z =449

e}
e BHow . 34 Nd

lo,
o

b

=, Z5sh doe] FH5 1 g Ax S Dajske v Axe] 543
Wl ALY wEA MgEm, X5atA] @il UAE 49 dPHow #H F &
2 g ool XA o|tt.  [https://www.cancer.gov/types/leukemia/patient/adult-aml-treatment-
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SIHS31 10-2024-0093606

o v A HeR R 4 dn. o AAGHONA, 2= Haeskd 5 s gl dEjeld.

AR AAFe A, GAFY AH e 2 AHE Few = A & Axy A% £ 248 A
T HHolAe & FV7|R o]FoX FORRE HEHE 1F ol F7t AmAE Foste AE EFTH
FEA T-AFE FTAFA(ICOS) ZHeAl, AEEA T-HZF 39 4(CTLA-4)-xbe &4, PD1 2/%+E PD-L1 A3l
A, BIFH AE47(CD47) AsfA], 0X40 ZH-&A, GITR 2F&#], (D27 Z-&A, (D28 2H-&A], (D40 2F&#], (D137
2ZhgA, Toll-fAF & 8(TLR8) 2H&-Al, T Al "SI E2EYU P 4l =dR1-3(TIN-3) A&lA], H=Z++ &4
3} AR 3(LAG-3) AA], CEACAML A&iAl, Ig 2 ITIM Z=wo] = T ME AGFRA(TIGIT) AsNAl, T-

(e}
Tl
|2 g3t V-2mel AdSF2EAU(Ig)-8F AAA(VISTA) AfAl, F-2ta] I1g6-HAF 84 (KIR) A &iAl,
STING 284, C-X-C AR 584 43 (CXCR-4) A& A, B7-H3 A3NA|, CD73 AsNAl, A3 RNA, 1L2/15/17
S | MENK1/2 A A, JAK A 3iA 2 PISK AafjA], T <l obx AT A oAty o=w 3&

se @ EE olEd oo 2.

R

A AAFE A, FAEe A i F4 AHES Dew s uAY o Az A mE F24S8 At
v WA 5= SR o]RoX o RRE AuE 1T o9 FUF NEAE FAse e s
G52, SAFHAL, FIAENL, vESE, JEEFY, sdeS$E, PDRO01, TSR-001, ofHl&E+v, +2+F
v, op# R, IdeFyt, TSR-042, BMS-986016, S&TEld, N-(Atolotidd)-4-[2-(4-= & eotd g )T

gud-4-< Jul =olufo]l = XL147, BKMI120, GDC-0941, BAY80- 6946, PX-866, CH5132799, XL756, BEZ235 %
GDC-0980, HEEwk  1Y294002, TGR1202, AMG-319, GSK2269557, X-339, X-414, RP5090, KAR4141, XL499,
OXY111A, IPI145, IPI-443, GSK2636771, BAY 10824391, -3}2]4), BYL719, RG7604, MLN1117, WX037, AEZS-
129,  PA799,  ZSTKA74,  AS252424,  TGX221,  TG100115, 1087114, IPI-549, INCB050465,
($)-2-(1-((H-F&H-6-L) o =) T2 L) -5-ZF ¢ Z-3-H I AVZH-4(3M)-L, (9)-2-(1-((9H-FH-6-Q)o}n
)oE)-6-2F 2 2-3-Ad AUZU-4(3) -2,

($)-2-(1-((HFH-6-) o] ) ol & )-3-(2,6-t}o] ZF . 2o ) AUZEA-4(3H) -2, (S)-4-o}bv] =-6-((1-(5-
2R4-54-3-94d-3,4-to| ol =R FUEA-2-d)d ") olr| =) I g HH-5-FtH U EY 2 o]FE R ©E

Qelo A AT A FATAOR HE 5T G B oE Yoo 2HE.
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A R EE ARE TS WFRTE
W, Wy % oo AR 944 & art
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[0462]
[0463]

[0464]

[0465]

ZIHSd 10-2024-0093606

e 2Tk

MBE Al 517 0|9 )2 B

MeOH HEre

MH: B 7Hel = =

min =

s B E= W2y

MTBE TEREERE

NBS N-EErndidojns

NMR # 247] 2o

NOESY M @ HTFA F I Nueclear Overhauser Effect) 2332}
PEG S oEd 222

Ph:O CholH g ol[Ef(Tho] = S A0 =

r ye

+~BuONa tert-BEAO|EULE R

TFA EQ0|ER 2 2O ELF

TRIS-HCI E AE| ESAIHEoH| L E sto| ERS 20| E
hkhos 2-CHo A 2RI F AT I 246

Ezjojojo] S =2 E oo

PE SCIEX API 165 mass—, Sedex 75 ELSD- % Shimadzu UV-(254 ¥ 215) #HE7]E H]3F Shimadzu Analytical
10Avp ol A Fag LC-MS 4o 9ld e T4 dFE9 & ¢ sUdS A8, €18 Z7 100%x4.6
mn, 5.0, 71 F7] 100A, E-oldEUe|EA+0.1 TFA, ¥ 5 WA 87 o] &&jA 108 5o a2 FAs)
Sot.

SPD-10Avp AE7] % FRC-10A ¥38 $H7]1E 9|3 Shimadzu 7]17] AolA £33 HPLC BAAES F3stdet. 24
YMC-Pack ODS-AQ 250>20mml, S-10gm, 12nm, ¥} &< A-g< B(A: 1000m¢ H,0-2264¢ TFA; B: 1000m¢ CHsCN-
2260 TFA)E o] &3te] EEl& 2A33lt.

X 1M E 2 agol & Yol A ggtEe o, MS ¥4 Ay 9 27} 3JE
HTE AA g,

il
rok

4

7} shghEol ik 1D
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stet= d 24 ol g o

MS MS
sl Es IUPAC H 3 Az | A=z

[MH'] IMH*]

1-{3-[1-(3.4-C}0| O & | D )-8-0| HA] -1H-
1.1 2tE 24,37 = -3-L o }-NN- 506.20 506
tlo]lH g o Hal d-4-0l3l
4-{3-[1-(3.4-C}O| O & #d 3-8-TH| EA] -1H-
1.2 46
AYHEZ[43]A=3-dHE 1 ESEH
1-{3-[1-(3.4-Co| T E B )-8-T B A] -1H-
1.3 478.26 478
HetE 2437 = -3-L e d -4 2 7] H|2h R

-{3-[8-H & A]-3-(3-H EA HY - 1H-T 2l E2[4.3-

L
[
b

465

1.4 cJF =H-1-dHE jNN-Tho | H 2 1 i 2 -4 508.27 508
ofgl
1-{3-[8-H S Al-3-3-H EA H Y -H-I 2 EZ[4.3-
1.5 480.24 480

A= 1-d il p-4-m E T o 2
1-{3-[8-T| § Al -3-(3-T| S A - 1H-H 2} EE[4.3-
1.7 =S - 4T - 5§22.20 522

ot & = ®l2] W -4-0}gl
E-{3-[8-T1 S A]-3-(3-0 B A M- H-T 2t 22 [4.3-
1.8 494.26 494
JHEY-1-Y 4-HE Y -4-mE o w2l
1-{3-[3-(3.4-T4 O T & ' )-8-T| SA] -1 H-

110 T E 2[4.3-c]H =2 -1-Y J4-HE H d L-NN- 520.31 520
cho|ltE mHel d-4-013
1-{3-[3-(3.4-CO| DI & | )-8-0| ZA] - 1H-

111 ol E 23R =T 1-d 4 4 492.28 492
2 = = 2t

[0466]

_60_



[0467]

ZIHSd 10-2024-0093606

£-{3-13-(3.4-C}O| | & B L )-8-0| =-A] - 1H-

1.13 I ER43-cJH = -1-L D 1-NN- 506.20 506
cholol g 7l & 2] d-4-017]
£-{3-f1-(2.3-Cho| O & | )-8-TI Al -1H-
114 H2HE 24.3-c17 = -3-YJH NN 506.29 AR
Clolole 7l ¢ 2] H-4-017]
4-{4-{1-(3.4-T40| M & Bl 'L )-8-T = A] - 1H-
115 465.22 465
HetE R3] EEH
1-{4-{1-(3.4-C}O| O & ¥4 )-8-TH| S A] -1H-
116 478.26 478
HYERHI-H =H-3-L Y -4t E T w2t 2
1-{4-[1-(3.4-0fo 0 E H L )-8-TH SA] -1H-
1.17 At ER[43-c ] =T -3-LH E -NxN- 306.29 306
chololg ol # 2] Hd-4-0}7]
N-{3-(CHo| W Zotn] ) 2 2 M -4-f1-(3.4-
1.18 Cho| ol g ol i )-8-0l 54| -1H-3{ 2t E 2 [4.3- 494.29 4904
A =3 A EN-HEopd
4-{4-11-(3.4-C}O| O & ¥ 4 }-8-TH| E A -1H-
119 457.20 457
HtER[43-cA=d-3-d g med
4-{4-[1-G 4T HEH L) -T2t 22 [4.3-
1.20 43522 435
A EH-3-dEd =29
1-{4-{1-(34-Tho | IR H L - 1H-T| 2t S 2 [4.3-
1.21 448.25 448
A =H-3-d e b -4-m 2 ] H 2pd
I-{4-{1-(34-Tho| IR H Y - 1H-T| 2t 22 [4.3-
1.22 434.23 434
cH=H-3-d i ] H 2hd
4-{4-{1- M H-T S E R 437 =T -3-
1.23 447.18 407

Uyl d)B 2

o s L
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[0468]
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1.24

(2-{4-[1-(3.4-CO| T ®| 2 )-8-0 S 4] -1H-
AtERMH - EY-3-Y 2-
ol S Al H = Aol € rho| o & ofal

497.26

4497

1.25

4-(2-{4-[1-(3.4-Clo| I o d)-8-0] B A| -1H-
Ut ER 43 =2

3.4 I-2-
HEAHSA AEISEA

53027

339

1.26

4-(3-{4-[1-(3.4-Tho| tE | Iy-8-0 B A] -1H-
ot E R [43-c]A = -3-2 |2

e B

553.28

127

3-2H-1.3-9H 2o 2 £.5.20 11034

Cho|HEH Y -1 H-T 2t E 243 =H

30416

394

1.28

3-(2H-p3-d 2ol S &5 y-1-H d - 1H-

A EE[43-c]H=H

366,12

366

1.20

3-2H-1.3-H 2CH0] £ £-5-U )-1-(3.4-
Lo HE # E)-8-H S A -1H-T 2h 2 2 [4.3-
==

42417

424

1.30

3-QH13- A ZCI0 S 259 ) 8.0 B Al 1.5 2-

IH-H 2 ERH - =

306.13

396

131

7-[3-(34-ThO| H E A ¥ d }-1H- T 2t 2 2 [4.3-
A =H-1-Y}-1.2.3.4
HEzZIslo| = 2olo] A7 =H

437.20

437

1.32

8-[3-(3.4-CH0| H| B A B L }-1H-T 2t E 2 [4.3-
= -1-€}-1.2.3.4-
HEegtsto| EZoto] 27 =9

437.20

437

133

S 3-(34-THo| HIEA Hd -1H-T 2t 2 2[4.3-

JH=H-1-d1-23-tho|Slo] ER-tH-0l 0] A2 =

423.18

423
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1.34

7-[3-(3.4-C}o| | B A] H 4 )-8-HH FA] - 1H-
el E 2[4.3-c]H =31 -1-4 ]-1,2.3 4-
B Eglslo]| = 2ojo] A =3

467.21

467

6-[3-(3.4-Co| | EA] H| L )-8-0 - A| -1H-
HetE2[4.3-c]7 =H-1-8]-1.2.34-
HEzZ}slo|E2ojo] A =2

467.21

467

1.36

5-[3-(3.4-C10] B = A] 3 )-8-01 = A] -1H-
5 22 2 [4,3-c]7 £ Y -1-2]-2.3-T}0| 50| EZ-1H-

453.19

453

1.37

7-[3-(3.4-Cto| B SA| B D )-6-0| S A] - 1H-
T2 E R[4.3-c]H =H-1-2¢]-1,2.34-
H EZ}slo] ERolo] A =H

467.21

467

1.38

6-[3-(3.4-Cho| H EA B )-6-TH S A| - 1H-
HetE 2[43-c[H = -1-g]-1.2.3.4-
H Ezlsto| = 2oto] 27 =3

467.21

467

1.39

5-[3-(3.4-CHo| B EA] 2 )-6-0] S A[ - 1H-
1 2} E2[4.3-c]F =H-1-¢ ]-2.3-T}o| 50| E =-1H-

ofo] 215

453.19

453

1.40

4-{2-[3-(3.4-T}0| H| EA] 3 )-8-U1| 5 A|-1H-
HotERM3-cFH=E-1-d P} =2

449.22

449

1.41

1-{3-[1-(3.4-C}o| & 2| d)-8-1| B *| -1H-
T2t E2[4.3-c]F =2 -3-d ] H 2k

464.25

464

1.42

N-[3-(Cfo| o Eofo] o) = = H]-3-[1-(3.4-
clo| M2 ® Y)-8-H S A -1H-T 2} Z 2 [4,3-
c]H=H-3-d]-N-HEoE H

494,29

494

1.43

@ (-G AT 2 H 2) 80 EA-1H-
Yo ER[43c]H=H

23212+
oS A HsA ol E)E

=
s
= T

539
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(2-{5-[1-3 A-THO|HE B )-8-T S A -1H-

1.44 IotER 43 HEsH-3-9]-2- 497.26 497
HE A ®H = A 1o B jcto| o R ofTl
(2-{4-{1-(3.4-CIo| HE - 1H-D| T E 2 [4.3-
1.45 =32 46724 467
o S A| o] 3= A] ol & yeho o R o}yl
4-(2-{4-[1-(3.4-Tho| HE H Wy 1H-Y 2L E 2{4.3-
1.46 500.26 509
JF -2 HEAHEAE S EH
4-(2-{5-[1-3.4-C}o| I = &)-1H-T 2HE B4.3-
1.47 500,26 509
7 =9 -3-d-2-H EA H =AY = EH
(2-{5-[1-(3.4-Cho| I E H|d )-1H-T| 2t E 2 [4.3-
1.48 HEH-3-Y)-2- 46724 467
HE A H = Ay = oo H Hotgl
R-2-H A 4-{1-HE-1H-H 2 E2[4.3-c}]F =T-
1.49 43921 439
- yEl= Aol " jTtol M= ot gl
4-12-02-H FA 44 1T E-1H-T 2} 22 4.3-
1.50 481,22 481
A ed-3-diH =ACIEIEEd
[2-2-T| & Al 4-{8-T] B 4] -1-H Y -1H-T] 2t 22 [4.3-
1.51 460.22 469
ol7l =9 -3-d 1| =4 ol ' joto | | R otal
4-[2-2-H| B A -4- (8- FA]-1-HZ-1H-
1.52 511.23 511
HetERM3-cH =U-3-L 1 E SAARIE EY
4-2-02-H 5 A -5-41-H G- 1H-I 2} 22 4.3-
1.53 481,22 481
A sd-3-d i =ACEIEEY
[2-2-0 S A -5-{1-H 1 H- T 2 E 2[4 307 £ -
1.54 43921 439
- yEl=Ahol B cto| HE oty
4-[2-2-HFA-5- (8- EA]-1-HZ-1H-
1.58 511.23 511

et ERMA-JH =U-3-L 1 SR IE E
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3=

[24¢2-T B A]-5-{8-T] EA] -1-HI L - 1H-T] B} E 2 [4.3-

1.56 469,22 469
cl7l = -3-d 1 H Aol E rto| | R of ol
4-(2-44-[1-(3.4-ClO| DI B )-8-T & -1 -
1.57 A ERH3cHesH-3-4}2- 523.27 523
HEAMNHSA JAEISEH
4-(2-{4-f1-24-Cho| I H )-8-H E -1 -
1.58 A2 M= -3-Y]-2- §23.27 523
HEA H=A I EHSEH
4-(2-{4-[1-(2.3-Tho| IE Hl E)-8-TH & -1 HE-
1.50 O ZEdicHesd-3-4}-2- 523.27 523
HEA A I EHEEH
4-(2-{4-[1-(2.5-cho| | o d y-8-H & -1 E5-
1.60 2l E 24 3cFH=H-3-4 1-2- §23.27 523
HEANH=A A EESE-
4-(2-{4-[1-(3-2 22 2.2 H d)-5-HE-1H-
1.61 Tt E243cFH=H-3-41-2- §43.22 543
HEAH=A O EHEEHA
4-(2-{4-[1-3 4-Cho T 2 B y-8-
1.62 (EClo| E22 ZHEAD-1H-I}E Z]4.3- 503.24 593
JH=H-3-d12-HEA H=A  E )2 E
4-(-2EE4-1-HE-H-H 2 ER[4.3-]H=H-
1.63 441.15 441
ey =EEH
(2.2 22 4-1-HY-H-T 2} E2[4.3-c]F =H-
1.64 440.16 440
-l e
(2-2RE4-{1-HY - H-TO S E2 4.3 =H-
1.65 454,18 454
3.4 4 E T w2k
4-2- 22 248U EA-1-HY - 1H-T 2t 22 [4.3-
1.66 471.16 471

SEECRIREIE S

i R T
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[0472]
[0473]

[0474]

[0475]
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1-2- 2224 (8-HEA-1-HY-18-T G} E 2 [4.3-
1.67 470.17 470
=T -3-d o o w2t
1-2- 222 4-(8-HSA-1-HY-18-0 2 22 [4.3-
1.68 484,19 484
cjF=H-3-d el 4o w2ty
4-{2-2E2 2 4.{1-34-C}o|H B )-18-
1.69 469.18 469
HetERsJRsd--dpd =22
1-{2-2 2 2-4.{1-(3 4-C}o|H B Hd)-18-
1.70 468.20 468
HAEREIFH=H-3-d I E =2
-{2-E 224013 4-ChoH EH Y 3-18-
1.71 482.21 482
et E R3] =H-3-L L 1-4-HE T H 2k
4-{2-2 B 2413 4-T}O| 0| & B D )-8-TH| & A]- 1 H-
1.72 499,19 499
NetERH3 A=Y IEEH
-{2-2 224013 4-Tho| ! E o )-8-T4| & A]- 1 H-
1.73 498.21 498
ZetE R3] = -3-d i o w2b
-{2-2 224013 4-Tho| 0| ' ol d 3-8-T| & A]- 1 H-
1.74 §12.22 512
HetE 243 = -3-g e 4.0 2 m s 2h
4-(4-{8-T EA|-1-H L -1H-T et 224 3-c]F =7 -
1.75 43720 437
FHEEEEY
1-(4-{8-H EAl-1-HE-1H-T } E2[4.3-c}F =T -
1.76 450,23 450
32 4 E T #H 2
E-{1-HE -t H-Y el E R 3 c]R =T -3-
1.77 406.20 406
SRy S|
£-{3-{3-(3.4-CO| O & H| | )-8-01| S A] -1H-
1.78 478.26 478
122 2{4.3-007 £ -1-2 ol 1-4-00 2 ] w2}
ZZHA
¥ 2014 o] Al <l

MS MS
tg=# [UPAC & & AL | AEA
[MHT] | [MHT]
3-(1,3-41 o] S £-5-7tHd)-6-0 5 A] -1H-
P12 324.09 324
H=H4-2
4-2EE-6-(ER0| ER2 ZHEA)H =H-3-
Pi6 276.00 276
srE g slo] =
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#6
shgtEe] Alzol 583 S| of
MS MS
o el = [UPAC & & Adz | azz
[MH] [MH*]
16 1-(5-2 2 2.2-0 2 5 )-8-1 E 2] -3-(3-
430.13 430
P03 O E A B )-1H-1 2} E 2 [4,3-c]H =2
1.9 1-5-2 2= 2-HEHH d)-3-(3.4-C}o| O & 7| L )-8-
428.15 428
P04 HEA-1H-T 2t E 2[4 3] =

4-[1-3-2E22-2-HEH)-8-HE-1H-
P38 430.13 430
Wt E 2[43-c]F =T -3-d]-2-0 FAH =

[0483]
[0484] E 7AME 2 29 = ol FAEEa B Il ZiAlE SetEe] Alxel §8% SA] o, NS 24 2
I g FIF AEE ST 7 e diE 1D HEE AAg T
X7
et =] Aol R8¢ A o
MS MS
slat = IUPAC E % Aga | d=3]
[MH"] [MH"]
L2 (3.2 2 5 5Y).3-(3.4-C0] 0|2 o d)-8-T) S A
e 458.09 458
_— 1H-I 2} E 2 [4.3-c]H =2
1-(3-2 22 3| )-8-T| 4] -3-(3-0 EA] 5| & )-1H-
1.79 460.07 460
et EEM4.3-c]H =T
1-(3-E 2 E HY)-8-0 = A]-3-(3-
P02 460.07 460
HEAH ) 2t E2[4.3-c]F =7
[0485]
[0486] E 8olM= 2 2o = ol A 2 Il ZiAlE sehEe] Alxel §8% S3HA] o, NS +4 2
I g FIF AEE ST 7 SEed diE 1D HEE AAgT

_68_
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[0488]
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# 8
gt E0] A xo] /588 A9 of
MS MS
sler=e IUPAC B 3 A | AEH
[MH] [MH]
3-(3-E2 2 Hd)-1-2.3-Cio| 2 H dh-8-0 § 4 -
Pa6 458.00 458
T ER[3C]H=H
3-(3-EE2 2 H Y13 4-Tto| 2 o d)-8-0 F 4] -
Po1 458.00 458
Y EZ[43-c]H =1
-ERR 3. 2R R HYvi-HYE T2t 2243
P46 434,01 434
7 =¢
3(4-HED 322 2 H )80 SA-1-HE-
P41 464.02 464
I ER[.3-c]H =N
34-BE2H 3.2 2 2 -HE)-1-(3.4-
P42 462.04 462
CholHEH G E S ER 437 =7
34-BE2R 322 2-HY 1-R4ToHE HY -
P43 402,05 492
8- EA.HEtE2[4 3] =T

WollA g sa 2 gl ZAE skl Az
Z} shjtEel g ID HEE At
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MS MS
Shar =+ IWPAC EF Azl | AF3]

[MH'] [MEH*]

a-1-(34-cho| e oY )-8-0| EA] D] 2t E 214 3-
P16 426.18 426
cH=H3-YRHEAHE

4113 4L HE H D E S EZ[43-c]F = -3-
P28 396.17 396
di2-HEA-H=

2 EA (- H 2 Z 2 4 3o =3 -
P31a 368,14 368

)=

2-H S A -4-(8-TH S A]-1-Hd -T2} E 2[4.3-
P31 308.15 3498
A =H-3-dw=

41 4tho|HE Y s-HE-Z 2t E 2 4.3-
P34 410.19 410
i ER-3-d 2 S E

4-f1-24-Cho| e B )-s-0l E x| 2} = 2 4.3
P35 410.19 410
JAed--dl2u S E
4-f1-¢2 3-Cho| e oY )-8-T| Bl - T B} E = 4. 3-
P36 410.19 410
e 3-YR2-HEAHE
4-§1-2 5-CHo| H 2 B d)-8-H 2 - T 2L & 2 4.3-
P37 410.19 410
JHEY-3-L 2054
4-[1-(3.4-Cho I E ® Y )-8-
P39 | (ESJO|EREHEANNUHEZ[A3-<]HEH-3- | 480.15 480

di-2-m &A=

[0489]

[0490] B 10014 = & 2He & WolA s & 2l ZAE stehee] Aol 83 A9 o, NS w4 2
= Z
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¥ 10
sletE9] Az /8% FHA9] o.
MS MS
et == IwPAC H 3 A AR 4l =3
[MH] [MH"]
5-{1-(34-CHo | I ®Hd )-8-T| S A -T2} E 2{4.3-
P27 426.18 426
el = -3-d2-HEAH =
S-[-GA-CholHEH S m el E R4 3-clH =T -3-
P19 396.17 396
d1-2-HEAl-H =
2-UEAS-(-H L B 2t 22 4.3} F =9 -3-
P32 368.14 368
A=
2-HI BA]-5-(8-D SA| -1-H D - 2t = 2 4.3
P33 398.15 398
jF=d-3-2dE =
[0491]
[0492] SFE Az dvrd FA Fak E A4,
[0493] F7HA o] AXE.
[0494] AE 1 3-(3-B2EIE)-1-(3,4-tol v & A d)-8-H EA|-T &} Z 2 [4,3-c]F&EH
NH;
l ,
J
1 5,
0 ®
O !
0 1
f } *o ) l HN
B | Yt 5l &
~
DMF-DMA ¥ EtOH, j Ph,0, 200C
Br %_ﬁ_ Br ?‘_er, 16h O
P1-1 P12 P1-3
Br
Hjl;r\u-l2
™Y
0 k {
0 -
! Br l N-N Br
4] .fu £ | | P
Tf \ ) ;\\
R /I \ 4
N AcOK/AGOH N
b CE!
P14 P1
[0495]
[0496] el 3-(3-BHEEHY)-3-4LZ 21 oo] E(P1-1)(6.0g, 22mmol)<} DMF-DMA (13.2g, 110mmo)¢] E3E-S myk
slar, 8AIZE web B ol 7hdEar, olojM, #et sloll FFEAIA 7.25g(100%) 2] olE 2-[(3-B2EHd)7}
B ]-3-(the|M"oln] i) TR X -2-of| o] o] E(P1-2) & Al FEGA L, ol& F7F AA fleo] thd dAE 98] A
&aeltt.
[0497] g 2-[(3-EREHAYE)7IEI]-3-(ttolmdoln] ) TR Z-9-o| =0 o] E(P1-2)(6.4g, 119mmol), p-otdAId
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[0501]
[0502]

[0503]

[0504]
[0505]
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(2.9g, 23mmo) ¥ 5= EtOH(100me) o] E&S wwksfar, g sholl WA} 7FdstaL, o]ojx, zstatel EFA1%1
. S ke EtOAc(10:Do] EfE= &dske Adrt 0= A=ste] 7.02(88%)¢  old
2-[(3-BERAE) 7Y |-3-[(4-mSA #d ) olr| e | L2 Z-2-¢ 1o o] E(P1-3) & EFE Z-9 E-o]HA=A

e 2-[(3-EERII)7RI]-3-[(4-HEAH D)o}l =] Z & Z-2-0 =0 o] E(P1-3)(3.00g, 7.42mmo)S 200TC
o 4 Ph,0(50me)ell wutsbaA H7psldtl. dojxl £AE 200 WA 230TCoA 30% FoF wukstda, F9 &

2 YA71an, #ak0om) ol Fdvk. dojzl EdES 30% wob wRkegltk. d4®E JAES oAzl
R, AlFBke] 0.50g(19%) 9] 3-[(3-HRZRHAE) 7R I ]-6-mEA Fmd-4(1)-(P1-4)& 22 ILAZA A

B2EAd)7Rd -6-EA F Ed-4(11) -2 (P1-4)(0.50g, 1.40mmd), 3,4-tjolwl@ud 3Jlo]l=gbxl s

2E28to]=(0.29g, 1.68mmol), AcOK(0.165g, 1.68mmo)2} AcOH(10m()o] E&ES wHHsIar, 37 3ol 7
Bk JtdEda, 9 SRR WY, FA4E AAES FHAAL AOH(10m) 2 A A3 el ol&) A

A3 F Et,02 AA3te] 0.35g(55%) 2] 3-(3-B2RHd)-1-(3,4-tho| v e 3 d)-8-w EA-1H-3 &} =2 [4,3-c] F

=P v 24 wA=A ATk H MR (400 MHz, DMSO-ds): 9.55 (s, 1H), 8.23-8.15 (m, 3H),

7.75-7.73(m, 1H), 7.58-7.51 (m, 5H), 6.87 (s, 1H), 3.66 (s, 3H), 2.41 (s, 3H), 2.37 (s, 3H).

AE 2: 3-4-B2R-3-F225d)-1-3d-1H-7 == [4,3-c]H =2 (P40)

==

9

A,
F T <l

e 3-(3-HERIAE)-3-SAZZuwoo]E gl oEd 3-(4-HER-3-F2 29 d)-3-SAZZu oo E
p-otAd tiale obdd B 3 4-tholwE | deto| =kl st =R IR eto|= tiile] Fdste]l =kl slo] =R
Sualolmg Algste] AZE 1o Z|AF Aol weh sES WA, MBS LOS: [MI] 434, 4359]
o3 A 83iTt.

AHZE 3: 3-(4-BEH-3-F22IH)-8-WFA-1-9Ad-1H-J Z}F 2 [4,3-c]F = P41)

Q. - *\\\
- \“ b ]’ ] 8
o N-f; t

e 3-(3-HERHY)-3-L4LZTFi 1 o|E tjile] oE 3-(4-BE2R-3-F22Hd)-3-2 L ITFaoo|E U
3, 4-tolv e dste| =etzl slol=gF2eto]l= gild dHldsto]| =gzl sfe|=RF R0l =g AMEste] A 1
of 71Agt datel uwhe} s}3HES ST, A ES LONSH 93l A sk,
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[0509]

[0510]
[0511]

[0512]

[0513]
[0514]
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AZE 4: 3-(4-BP2E-3-F229d)-1-(3,4-tolv e d)-1-H&ZE 2 [4,3-c| F =4 (P42)

e 3-(3-HERHY)-3-L4LZTFT 1 o|E tjile] oE 3-(4-BE2R-3-F22HH)-3-2 L ITFToo|E U
potYAIE thalel] opd# S ALgsle] AE 1o 71Ag dajed wet sRHES AT A ES LONSel 9

s #Ajskein.

AZE 5: 3-(4-HE2R-3-F229d)-1-(3,4-to| v e A d )-8-v| FEA - 1-Y| - Z 2 [4,3-c] A =T (P43)

: N !
5 s
. Sy R 4 \‘z(
il\;__ o L Br
TN

e 3-(3-HRERHAY)-3-SLZT2a 1 olE file] oE 3-(4-BHER-3-Z22id)-3-2 LTI roo|E U
3, 4-tolvdH dsto| =Rl slo|mgFzeto]l= tile Hdslo| =g o] R F RO EE ALESte] AE 1
off 71Ag Axte] wef stES ST, A ES LOMSHl o3 A58l

AZE 6: 3-(4-B2EHD)-8-HEA-1-dd-1H- =2 [4,3-c]FH = (P44)

e 3-(3-BRRHAd)-3-S AT 230 o]
W dsle] =gtz sl

g At wet skES skt A ES LONSel o &4 st

tialel olg 3-(4-HERdd)-3-S4Z 2 o] E 9 3 4-T}o
| olEgZRulo| =g Algste] AE o 714

32 O
oo
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[0516]
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[0519]
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AFE 7: 1-(3-B2EHY)-8-HEA]-3-(3-v| EAH ) -1FF &EZ[4,3-c] A=A (P2, 1.79)

M
4
)
S A o7
i
b
P | f;
¢ 9 ¢ i B
ij ﬂz @/Tx\ /‘\, ¥ HN\Q '
{_- A BIOH, b it
\E}’ I)MF DN g = 16 Y Pryli200C
& pey o "’ pe-2 (\
H’\.i LMy
® B

L ACOKIASOH LJ\N

P4 BF P2

E

~(3-HEA A D) -3-F AT Z 5o o] E(P2-1)(51g, 230mmo) 9} DMF-DMA(136g, 1.14mmo)o] EFE& it
Shalar, fF sholl 8AIRE &)t 7hAsRlar, oolM, et stell FHAIA 23] 62.0g(97%)9] o 3-(
ot ) -2-[(3-wlFA A ) 7P I | ZR 20l ;o o] E(P2-2) 5 AT, o1& F7F AAl glo

Q‘ OJ ]10('
dlo

i

N

l

o el 3—(13}0]‘31]‘510}‘3]L:)—2—[(3— HEAH Y )72 Z-2-of o o] E(P2-2) (15g, 55mml), p-o}AIH(8.1g,
65mmol) ¥ F-4= EtOH(100me) o] EES wwtaldar, g5 3ol vl 7tdsta, olojA, zststoll sFA Y.
=+ G_MM EtOAce] EFE(10: DR &3t *‘317} CCE A gste] 14.0g(73%) ] o€ (28)-3-[(4-H=A] 7]
d)obu| = [-2-[ (- EA| A ) 7t | 2 -2-0 ;o] o] E(P2-3) & EFE Z-¢ E-o| A AA=ZA AT3k3itt.

1w

e  (25)-3-[(4-HESAHd) ol = ]-2-[ (3-HEA|H D)7l E Y | T2 Z-2-0o| o] o] E(P2-3)(14.0g,  40mmo) =
200 Col A Ph,O(50me)ell mubalAXA H7Fskodt. dojx A8 200 WA 230CoA 308 EoF wykaldar, 9
252 WAA7|a, @2k200m) o] k. doFl E3ES 307 B Hf‘f} itk e HAAES AFAA
I dako g MHste] 5.70g(44%) 2] 6-HEA-3-[(3-HIEA D) IR | F =D -4(1)->(P2-4)& 24 1

/R

HR

- EA]-3-[ (3-H|EA ) 710 ] E=H-4(1H) -2 (P2-4)(0.435g, 1.43mmol), 3-E2RIFHI & O]Eﬂ‘rﬁ 3lo] =
2F2¢F0]=(0.479g, 2.15mmol), AcOK(0.210g, 2.15mmo) <} AcOH(10me)e] ZIES wwralglir, 37 sfol] 74
5 JMEE A 79 REE YAA Y. I JAAES AFAFHIL AcOH(10me) = zﬁaﬁa} o

§ & Er,0= AHEse] 0.20g(31%)° ¥Al SFE P21.79)S wre ZA mAZA AT H NR (400
MHz, DMSO-ds): 9.42 (s, 1H), 8.14-8.12 (m, 2H), 7.93(d, J=8.1 Hz, 1H), 7.87 (d, J=7.8 Hz, 1), 7.72-

7.67 (m, 2H), 7.57 (s, 1H), 7.52 (t, J=7.8 Hz, 1H), 7.43(d, J=6.6 Hz, 1H), 7.10 (d, J=6.2 Hz, 1H),
6.88 (d, J=2.4 Hz, 1H), 3.88 (s, 3H), 3.60 (s, 3H).
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AE 8: 1-(5-F22-2-HEHd)-8-HEA-3-(3-HZA| A d)-1H-Y] &Z= 2 [4,3-c]FH =H(P3, 1.6)

; o O o HN’NHE
0 i T
Ty O Y =
* i ACOK/ACOH
H e = \‘\/tr\{\{
P-4 N P3

~HEA-3-[ (3-HEA F D) 7R ] 5 H-4(1H) -2 (P2-4)(0.30g, 0.97mmdl), 3-F=ZZ-6-vwedad 3slo|=gtzl
o} =232 gto]=(0.243g, 1.26mmol), AcOK(0.165g, 1.68mmo)e} AcOH(7me)e] E3ES wylstgii 35 8fo
A7 EoF st 39 envw Wz AT, #4% AAZS AR AcOH(10m) 2 AAA st o5 A
Ag & Et, 0= AHste] 0.182(43%) ¢ FA| 31E P3(1.6)S Wo A4 w24 AFstch. 1H NMR (400
MHz, DMSO-ds): 9.45 (s, 1H), 8.13(d, J=9.2 Hz, 1H), 7.91 (d, J=2.2 Hz, 1H), 7.76 (d, J=6.1 Hz, 1H),

7.71 (d, J=8.1 Hz, 1), 7.67 (d, J=8.3 Hz, 1H), 7.59-7.58 (m, 1H), 7.52 (t, J=8.2 Hz, 1H), 7.43(d,
J=6.4 Hz, 1H), 7.10 (d, J=5.3 Hz, 1H), 6.55 (d, J=2.8 Hz, 1H), 3.88 (s, 3H), 3.53(s, 3H), 1.96 (s,
3H).

AZE 9: 1-(5-F2=2-2-vg ¥ d)-3-(3,4-tho| i & 3 d)-8-WEA -1H-3) =2 [4,3-c]FA =D (P4, 1.9)

i?
o
P
0 o
0 1 J 13
0 | - EtOH, \J\"/
N Ph, 01000
DMF-DMA | CERT
CE] ke
P4-1 P42 p
w2

e

e §

=
B2

N

....m.
/‘11:-./\\ Q

g 3 (3 4- E}o]uﬂ%ﬂg) -2 AT R0 o|E(P4-1)(12.1g, 55mmol) 9 DMF-DMA(33.0g, 275mml)e] Z3&&
‘i}éP shel] 8A1ZF <t ZFESIlaL, olojA], et Shell sFHAIA 15.0g(99%) 2] dE 3-(thelwd
w4 )- (3 4~ ﬂr@] HEH ) 7RI |2 X 0o ol o] E(P4-2) 5 A|F3AL, o5 F7F AAl flo] v

£ HoH AHE-SFATE.

e 3-(rpolml o] in)-2-[(3,4-Thol i #d) 7he d | =2 3220 ;o o] E(P4-2) (15g,  55mmdl), p-oFATH
(8.1g, 65mml)Z} 5= EtOH(100me) o] E3tES Rk, FHF/ sholl WA 71dstar, oo, #ststel sFA
AT, AHE WM EtOAce] E¢E(10: D)2 &8st AE7t CC&Z Agste] 14.0g(73%) 2] ol¥ 2-[(3,4-t}o]
e A d) 7t [-3-[(4-HEA H ) on| . [ 22 -2-o| o) o] E(P4-3) & E3}HE Z-9F E-o] DA ZA AF33
=

-[(3,4-tolw e HY) 7R d |-3-[ (4-W| EA| D ) o} ] i | L& L -2-0f 1o o] E (P4-3) (14.0g, 40mmol) = 200 °C o] 4]
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[0531]
[0532]

[0533]

[0534]
[0535]
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Ph,0(50me) ol WuFsH A H7FsFch, QoA LaS 200 WX 230CoA 308 E9F wuksty

WzpA71aL, EAk200me) ol F-ATH. dol EE 5 3l 2
o2 AHsto] 5.70g(44%) 2] 3-[(3,4-tolm B d) 7k R d |-6-| S A F md-4(1) -2 (P4-4)S 24 nA =AM o
ATt

-[(3, 4ol d) 7t d |-6-H| 5 A1 F] = H-4(1H) -2 (P4-4)(0.500g, 1.63mml), 3-F2Z-6-wEod 3lo]=
2zl sfol=gF = e}o]=(0.470g, 2.44mmol), AcOK(0.24g, 2.44mmo) <} AcOH(7Tm)d EFES mwhatga, 357
stol]l 7TAIZE E3F THEE Sl 9 xR WAAZRT. F49 AAEES AFAZAIL AcOH(10me) = A A A s 9
8 FAg F Bt 02 AA3 0.35g(55%) 2 FA 3HE PAS 9he 24 mAZA AFSAT. YA ES LONS

of ol&] EAs}3ict.
AZ 10: 1-(3-B 25 9)-3-(3,4-tfo| e #Hd)-8- EA - 1H-T] 2} =2 [4,3-c] F = (P5, 1.12)

Br
NH,
N -

i | Q

0 >

OO O O, o ot
. ar  AcOKAcOH  © O N O

H =

HCl &R 2

’ N
P4-4 -

-[(3,4-FoiHdud) 7R |-6-HEA H = H-4(11) -2 (P4-4)(0.50g, 1.63mmol), 3-BEEHY slol=z}A &}
ol 2FZgto]=(0.546g, 2.44mmol), AcOK(0.24g, 2.44mmol) 9} AcOH(7me)e] E3ES wwraldar, 3HF shol 7
AIZE sk ZHEEl =9 222 YA Y. 4" JAES A AcOH(10m) = A3}l ]3] A

Ae & Et, 02 A=A 38Fe] 0.36g(48%) ¢ FTA 33E p5E He 24N aAZA ATt HONVR (400 MHz,
DMSO-d;): 9.45 (s, 1H), 8.14-8.12 (m, 2H), 7.93-7.81 (m, 4H), 7.71-7.68 (m, 1H), 7.45-7.43(m, 1H),
7.35-7.34 (m, 1H), 6.88-6.87 (m, 1H), 3.59 (s, 3H), 2.35 (s, 3H), 2.31 (s, 3H).

AE 11: 3-(3-B.2 5 Hd)-1-(2,3-tto| W e 8 d ) -8-w| EA|-1H-9] 2} =& [4,3-c ] H =2 (P6)

a0

,iL ME ﬁ\
Lo ‘“‘“f ,\i/ ACOK/ACOH

et
B

AcOH(10me) = 3}gt&

3-[(3-r2RAEY) 7R Y ]-6-vEA F&d-4(1H) -2 (P1-4)(0.420g, 1.18mmol)d} 2,3-t}o]
Hdsdd sloj=gtzl 3ol

2 F2dbo]=(0.303g, 1.76mmo)] ZF-Eo AcOK(0.165g, 1.76mmol)S %7138kl
EFES 110TCoAA 7AIZF 5 WRESIATE, o]ojA, E3ES rt2 YAA7)a, HAES AZAAT. IAE
AcOH(1I0me) 2 H-8] MAAF s, o7 & Et,02 AH3te] 60%9] P6 ko= 0.200g0] ZHo WAHES AF

shoich. AAES LISl o8 AIsaT,
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[0536]

[0537]
[0538]

[0539]

[0540]

[0541]
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AZE 12: 3-(4-B.2RHY)-1-(3,4-tho| W & 7 d )-8-H| EA-1/F I 2} 2 [4,3-c] H =2 (P7)

NH,
»
. |
Y 0"
" [)‘\]
i
o o “
7
o 9 J OJ I HN
. B lN/ EtOH 0 ! 0
DMF-DMA BF iy Ph,0/200C
Br ol | 28, 7 P
P7-1 P7-2 P7-3
NH
~ \ﬁ,
.
! g o N
L l 9
e ! - };\ Q [\ \ P
N S oo || al a
H BE =T
P4 2

dE 3-(4-BERIHY)-3-L AT 230 o] E(P7-1)(5.2g, 19mmd)<} DMF-DMA(13.2g, 110mmol)e] &3&ES wuk
sFlar, 8AIZE ot #F sholl e, oA, 7Sk dlol FHAIA 6.20g(99%) 2] old 2-[(4-BE2REHd)
FhRd |-3-(tholwgoln i) T2 Z 9o .o | E(P7-2) & A|F3H L, o] AA| glo] ths @A A3
o},

ofld 2-[(4-B2=2d)7lRd]-3-(to] ]E]O]—ﬂ]_‘:)ﬁiE—Z—Oﬂ_‘toﬂolE(W—Z)(Sg, 9mmol), p-oFAI(1.35g,
1lmwel) & <7 EtOH(100me) ] EFES wWatlar, i st BHA) 7Fgstar, ojolx, sl sFA1% .
AL @4k Et0AcY] EFE(10:1D)E &83he= Naw} CCE Agsle] 3.1g(83%)¢] g 2-[(4-B2=F )7}
BA]-3-[(4-FEA T D)ol | L2 X -2-¢f ;o) o] E(P7-3) & Z-9} E-o]|dZ A 9] EFEZA AF33T.

F

e 2-[(4-B2RAI)7IE Y ]-3-[(4-HEA)Hd)o}n] = ] L& 3 -2-0]| ;=0 o] E (P7-3) (3.00g, 7.42mmol) S 200C
ol A Ph,0(50m¢)ell nwtalH A H7lstdtr. Aol £HS 200 WA 230Col| A 30% FoF wwkstda, 9 2
=2 WZ4A7|a, @ak200me) o] F-th. dojX EIES 307 B wwelsith. 4" IAES AL
Ao 2 AFHE] 0.50g(19%)9] 3-[(4-B2RHD)7IE Y ]-6-wEA FZH-4(1)-=(P7-4)S 24 a4 =24 o
St

[(4-BP 2R d) 7R d |-6-H EA A= d-4(1) 2> (P7-4)(0.50g, 1.40mmo), 3,4-tlolwE=d ;}0153}{1 3|
c232gto]=(0.29g, 1.68mmol), AcOK(0.165g, 1.68mmol)<F AcOH(10m¢)o] Z3FES wwkeliar, S dhol 7
b Bt g A, Y EE WAARY. AW AAES AFAIF L AcOH(10me) = zﬂﬁﬂi}oﬂ o A

Agk & Et,02 AMZF3lo] 0.35g(55%)2] EA sHtE P7S ¥ 24 uAZA AFsgit. I MR (400 MHz,
DMSO-as): 9.79 (s, 1H), 8.34 (d, J=8.0 Hz, 1H), 8.11 (d, J=8.0 Hz, 2H), 7.82 (d, J=8.0 Hz, 2H), 7.64-
7.61 (m, 2H), 7.54 (s, 2H), 6.87 (s, 1H), 3.57 (s, 3H), 2.41 (s, 3H), 2.38 (s, 3H).
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[0542]

[0543]
[0544]

[0545]

[0546]

[0547]

[0548]
[0549]
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AZE 13 3-(4-B2RH9)-1-(3,4-tto| i e Hd)-1H-T) 2t = 2[4, 3-c ] FA =H (P])

N
O NH; i/
QLL* o |
8Br EQOH
PT2
N2
HCI
[ 2
. ~N
| B '
N ACOKIACOH
H s
PR-2 o
old 3-(4-HEZRHH)-1-(3,4-thelm e A ) -1FHTNE2 [4,3-c]AEA(PT7-2, AF 12 3x)(3g, 9mml), o<

A (1.04g, 1lmmo)d <= EtOH(100m)e] E3H2S RIS, &7 stoll ¥l 71gstar, olojA], #¢shddl &
ZA A, FAAE dAly) Et0Ace] EE(10:1)2 falst= Aag (C2 2 glske] 2.0g(58%)2] o€ 2-[(4-B 2
)7t ]-3- (S d ol ) TR Z-2-0f| -0 o] E(P8-1)E 7-¢} E-old A A o] EE=A ATt

g 2-[(4-H2RAd)7tRd]-3-(Fdo}n) =) Z 2 3 -2-of ;-0 0| E(P8-1)(5.0g, 13.3mmol)E 200°C|A] Ph,0(50
me)oll wHslEAl H7eRiTh. Aol £98 200 WA 230 Tl A 304 EeF wnkekelar, 9 SxE WA
i, #FAH200me) el FATE. Ao EFES 307 s wHksitt. YAAE HAPES oAIAHL IAtoz MF
ke 0.50g(19%) 2] 3-[(4- Hi“iﬂ‘é)ﬂi‘é AEA-4(1D)-2(P8-2)& 4 AAZA L.
[(4-BE2rHAd) 7R 1A SA-4(1) -2 (P8-2)(1.6g, 4.8mmd), 3,4-tlolddd slo|=atzxl slojezZ =gt
©]=(0.73g, 5.3mmol), AcOK(0.165g, 1.68mmol)<} AcOH(10me)e] EES wwkaldar, 37 3ol 7A17F 3
el F¢ 252 YAANAY. gAY HAES AFAAL AcOH(10ml) 2 AZA A 3}ol] o AASE 3 Et,0

e
i
o
N
N

2 AAste] 0.4g(19%)¢] A SHEHE PR we zal umA A AFEHAch. H MR (400 MHz, DMSO-ds):

9.63(s, 1H), 8.20 (d, J=8Hz, 1H), 8.09-8.07 (d, J=8Hz, 2H), 7.80-7.75 (m, 3H), 7.56-7.49 (m, 3H),
7.47(s, 2H), 2.41 (s, 3H), 2.36 (s, 3H).

AE 14: 3-(4-B2EHd)-1-dd-11-9 2EF2[4,3-c]F = (PI)

m‘?mi_; \,J::
_________ - NN
K 4 //“wh"\
fwﬁ)&*ﬁsct}ﬁ ha B \ .__,' By
25 ; N
P8-2 5 M £y
[U4-B2edd) 7R d | Ed-4(10) - (P8-2, AZ 13 3%)(0.55g, 1.17mmd), “] tolegtzl sloje=
2Z2Fo]=(0.36g, 2.5mmol), AcOK(0.165g, 1.68mmol)<} AcOH(10me)e] TFES WHslar, 35 3ol 7AIF &

7FEERa, F9 222 IZAHY. A" JAPAES AJFAAIL AcOH(10me) 2 zﬂﬁﬂﬁ}oﬂ o5 A A S

Et,02 AH3ke] 0.30g(45%)°] #Al 832 PoZ uhe 24 A=A A2skdc. H MR (400 MHz, DMSO-d

T ey
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9.59 (s, 1H), 8.21 (d, J=8.0 Hz, 1H), 8.1 (d, J=8.0 Hz, 2H), 7.82-7.75 (m, 8H), 7.50-7.49 (m, 2H).

[0550] AZE 15 4-[1-(3,4-to| W e s d)-8-w EA-1H-T 2} = 2[4, 3-c ] FH EH-3-Y |-2-1| A | = (P10)

K2CO03, DMF

25,20
. 12h P10-1

UR O
] KOH MeOH
oDjOH . —_— ©/‘o
HO

0~y 0

§ QO o 0 \/u‘
e
e Oj °
@fo 1.CDL E10A P10-3
P10-2 50C, 2n

2. MaGITHF
80C. 3h

NHy

|
DMA-DMF O”\ A @/‘0 NH
i"Ef 8h ©/\ 0 EtOH Ph20/200C
2=, 16h

: g @ ( B é
Q T \T.fﬁ\ e O\ i e N-N O
SRR ave
S = S 4
H i@ ACOKIAGOH I/\l g EI0AC, DHF

= H2, 20 st
P10:6 a5 pm;\(j NifRe, t
Ny
N
. ] (s} ’\N"z\f S
1\ﬁ/ Y ~0H
R N?‘
[0551] ; =
[0552] 4-3Fo] EZA|-3-H| E AWl Z2AF(13.25g, 78mmol), WIF H=Zwlo]=(33.7g, 197mmol), K,C0;(38.1g, 276mmol)}

-3-

DMF(75me) 9] &35S F9 oA 1243 B¢t mutelgiar, AelolE A=Z T3] oaprzia, oias 7
ekl FEFEAIATG. AME EQOmO)E AHZsta, FAHE HHAES Ay, FEAZ JoH AZA1A
27.2g(99%) 2] WA 4-(MIASA])-3-HEAH X 0] E(P10-1)E AFsga, o2 F71 AA glo] the TAd A
Abgakalth, H NMR (400 MHz, DMSO-ds): 7.60 (d, J=9.2 Hz, 1H). 7.49 (s. 2H), 7.46-7.44 (m. 4H), 7.42-
7.38 (m, 4H), 7.36-7.32 (m, 2H), 7.17 (d, J=8.4 Hz, 1H), 5.33(s, 2H), 5.18 (s, 2H), 3.82 (s, 3H).

[0553] 7 2 E(P10-1)(27.2g, 78mmol), KOH(6.5g, 117mmol), MeOH(200m¢)<} & (15m¢)<]
ﬂlﬂ%}%‘i, ﬂ% 6}011 2A17F Bor hdEtRa, et stol 7] €349 2/32 FHAZIZ WA, pH =
2 AR, gAE JAAES A u %i AAsta WA, sAAz g AzAA 4-(4
AN-3-m| EA M ZAL(PL0-2, 17.5g, 88% &)< WA mAl=A A TSI H MR (400 Miz, DMSO-ds):

12.60 (s, 1H), 7.55 (d, J=8.0 Hz, 1H), 7.47-7.45 (m, 3H), 7.42-7.38 (m, 2H), 7.36-7.32 (m, 1H), 7.14
(d, J=8.4 Hz, 1H), 5.16 (s, 2H), 3.81 (s, 3H).

[0554] 4-(AZ A -3~ FA I Z24H(P10-2, 17.5g, 68mmol), CDI(12.1g, 75mmol)<} & olME| o] E(200m) 2] E3H&
Coll Al 3AIZE &<t ngkste] ojmtiEetol= §AS FHAJ3SGITE. MgCl,(25.8g, 271mmd), o8 TRUo]Ee

2459 (23.0g, 136mmol) ¥+ THF(200me) 2] =& 60TolA 3A17E F)b ankalglal, o]ojA, ojm|uEetol=

L Lmlo
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[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

[0561]
[0562]
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AC)

M
)
K
4

i
tlo
2

g8 W, Qolx EFEL WAy BF bl WA sbdstda, WAT, 1069 HCl 6
D 19 obAe

H
2 Agsl gAgdd FAES LAY, F715E 5 JolER 23] FZ3I3T}.
g F715S NapSO, 2 AZRAZI2L, st FF5AF . FAME @4ty Et0Ace] EFE(10: DR |28t *‘FA
7} CC2 A2ste] 14.7g(66%) ] & 3-[4-(MASA])-3-w| EA 3 d |-3-& L 2 9} of o] E(P10-3) & #1333
th. 'H MR (400 MHz, DMSO-dy): 7.59 (d, J=8.0 Hz, 1H), 7.47-7.45 (m, 3H). 7.42-7.38 (m, 2H), 7.36-7.32
(m, 1), 7.17 (d, J=8.4 Hz, 1H), 5.2 (s, 2H), 4.14-4.08 (m, 4H), 3.83(s, 3H). 1.2-1.6 (t, 3H).
AD)=3-H|EA B ]-3-2 A Z Z 3l of| o] E(P10-3) (14.7g, 45mmol) 2} DMF-DMA(58.0g, 675mmal) <]
I, 8AIZE Ft R skell ZFEsEla, ololA, 1 shell FFHAIA 17.25¢(99%) 2 <lE(22)-
2-{[4-(AA S A -3-m 5 A 3l D | 7FEd j-3-(Thol v | opw] b ) LR 2 -2-cf] oo o] E(P10-4) & Al FSIFaL, ©l& F
7} AA Qo] v GAZ 98] A&t

g 2-{[4-(MAZA])-3- uﬂimﬂﬁ FFHEd }-3- (E}O]Uﬂ‘éo}‘ﬂ;)JiJ—Z ol ;=0 o] E (P10-4) (16.13g, 58mmol)

g 3-[4-(A4
£gRe Wil
s

S~
do Y 32 o

2 p-olAY(8.61g, 70mmol)3 T EtOH(100me)&] E3HES wwkslgar, 57 sfoll WAl 71datar, o]oA,
st sEAFHT. HALE ?Wth EtOAce] E3E(10:1)2 &8t ”ﬂﬂ CColl 283t 14.8g(72%)2] el
g (22)-2-{[4-(NA A -3-WEA A D 7R I }-3-[ (4-H EA D)o} = | Z R Z-0-0]| 0] o] E(P10-5)E &

B -9} BolAdARA AFsIAT.

g 2-{[4-(AZA])-3-v| 5 A # | 7h R }-3-[ (4-H[ F A #l D) opw] . | 2 T -2-0] leof o] E(P10-5,  7.00g,
15.16mmo) & 200°Cell A Ph,0(100me) ol mytelH Al H7talgivt, dojxl &AS 200 WA 230TCol A 308 &<t i
whaholal, F9l =R WZA7IaL, Fab200m) o] FATh. Foll EFE-S 30% Tk wuksklch. d4E A
AES APAIH L @itoz Akl 2.50g(40%)2] 3-{[4-(NA A -3-H|EAH D7 }-6-H 52 A =H
4(1)-2(P10-6)S Al F3l3ict.

N

3{[4-(AA A -3-v| EA| | d |7} B }-6-H F A F =8 -4(1H) -2 (P10-6, 1.65g, 3.98mmd), 3,4-tlolwdsd
slol =gl slol= g2 &2 2lo]=(0.82g, 4.77mmol), AcOK(0.48g, 4.77mmol)2} AcOH(30m¢)e] Z3HES nwhelyar,
g5 skl 7TAIRE St el 79 xR WAARAT. PA4E FAES ARA AL ACOHRFE A A A 5}
o] A Fo Et, 02 AAste] 1.10g(53%)) 3-[4-(HA2A])-3-FlEAFHd]-1-(3,4-to| | & 5 d )-8-| 5

A-1H-T] 22 2 [4,3-c] A=A (P10-7)S AFatch. H MR (400 MHz, DMSO-dy): 9.41 (s, 1H), 8.09 (d,

J=9.0 Hz, 1H), 7.64 (dd, J1=8.3 Hz, J2=1.5 Hz, 1H), 7.59 (d, J=1.5 Hz, 1H), 7,55 (s, 1H), 7.51-7.38
(m, 8H), 7.24 (d, J=8.2 Hz, 1H), 6.86-6.85 (m, 1H), 5.19 (s, 2H), 3.90 (s, 3H), 3.53(s, 3H), 2.40 (s,
3H), 2.36 (s, 3H).

3-[4-(AEA)-3-w EA H d ]-1-(3, 4-tho] & v d )-8 EA - 1-T] 2} £ 2[4, 3-c ] A = (P10-7, 1.00g,
1.93mmol), EtOAc(20me), DMF(4me)$} Ni/Re(300mg)e] Z3 &= 9 2=l 16A17F &<t 20 atmel Al FAs}s)
R, AgpolE g T3l AFAI7|IL, AF(NE TSl FFAIZTE. IALE o NELEFEH O A AA s
o3 AAEke] 0.51g(62%) 9] 4-[1-(3,4-Thol WD )-8-H| A -1H-7] & E 2 [4,3-c | A 5T -3-L |-2-v| A o) 3=

(P10)S e A umaAzA AEch. H MR (400 MHz, DMSO-dy): 9.73(br.. 1H), 9.41 (s, 1H). 8.00
(br., 1H), 7.51-7.36 (m, 6H), 6.99-6.90(m, 2H), 3.87(s, 3H), 3.50 (s, 3H), 2.37 (s, 3H), 2.34 (s, 3H).
AZE 16: 5-[1-(3,4-tho| e o d)-8-w| E A -1H-Y =2 [4,3-c] A EH-3-9 |-2-H E A H = (P27)

b

Q)
NN oH
b AN
2 '
N,

4-3t0] EBA -3 BAMEN TAIG] 3-3hol EHA-4-v| SAMENES AHgEte] AE 1504 AT Aol whe}

_80_



[0563]

[0564]
[0565]

[0566]

[0567]
[0568]

[0569]

[0570]
[0571]

[0572]

[0573]
[0574]
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514

ol

sheh=

HZE 17: 4-[1-(3,4-t}o|

o
ot

Folth, AAES LOMSel ol&) EA18kgit).
gy d)-10-T gt 2[4, 3-c]FA = -3-Y |-2-v| S A] = (P28)

"
PN “w/'\
I o O
SIS '

pobl AR thale] obd Rl g Abgstel A& 1514 AT Al we SgEe FARAG. PR Lo
o8 48,

AZ 18: 5-[1-(3,4-tolvEH L )-1-F2}=E 2 [4,3-c|F=H-3-L |-2-H A 7 = (P29)

-
. 2
A
W O
s J‘i\\l\ »\f" \
E ,xT ’I o H‘""D/
- «N?

4-3to] EBA -3 EAMEN ThAIG] 3-3hol EHA-4-v| SAMEN @ polIAE Ale] okd AL ALgste] A
Z 1504 7R Aol neh shEEe GARAT. AHES LS s 25,

AHZE 19: 2-v 5 A -4-(1-#d-1H-3 2}
9,
Ny, K 4
TRY o
AP Y
C \ __ OH
o N;"

3,4-tolold A datol =eld ool ddalol=el W pofAE el ol dAg Algale] AE 1504 714
@ Adel W SFgEe FAAAT. AR LOS ola] BT

HZE 20: 2-WHEA-4-(8-WEA-1-F D -10-F) 2} E 2 [4,3-c]H =2 -3-9 ) # = (P31)

i
bl
=
w
i
KT
e
i
Q:D
e
)
e
==
w
N

3, 4-tholm A d ko] =2}
shole. A& LONS

ate] AE 1504 714 At wet sES 4
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[0575]

[0576]
[0577]

[0578]

[0579]
[0580]

[0581]

[0582]
[0583]

[0584]

[0585]
[0586]
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AE 21 2-WEA-5-(1-Fd-1-9 FZ 2[4, 3~c]FEH-3-9) A= (P32)

’::\,
(]

N»—I:\f)\
CLY Lo
NN OH
3,4-tholesdalol el thale] Huatol=elal D pojfAlEl ool ofdel H 4-aho] = E Al 3o S A 4]
22 gl 3-3Fo]| =/ A 4w EAI M 2AES ALESE] AE 15004 Z1A%E Axfe| wEl F3ES FASIIT).

A ES LSl o] s

AE 22: 2-MEA]-5-(8-H| EA|-1-Hd-1H-9 2Z & [4,3-c] A =T-3-¢) 7 = (P33)

.y
N f?
0 L
\,.N”' \{
D
3, 4-Chol & s st ek tjale] Hdato]=aba B 4-3ho] EEA|-3-w| EA AL Al 3-5F0] = EA]-4-v]
EAMZAS ALEEte] AE 1504 AT Aate] wel sRtES ET. AYES LS oF B4

o}
AZE 23: 4-[1-(3,4-tholv o d)-8-HE-1-H2ZFZ [4,3-c|HA=H-3-L |-2-H EA 7 = (P34)

peey

A
"N--F_Q
{j{\ N
i N'f 3
e

oA mAle] pEFoluS ALRdle] AE 15004 71AE Az whEl 3RS dAEdd. AAES
LCMSol| o3 HA3}9t).

AZE 24: 4-[1-(2 4-tFolv D )-8-v e -1H-T] e}E 2 [4,3-c] F 5 -3-L |-2-w| 5 A] 7|35 (P35)

potdAR thalel p-EFold B 3 4-tpolrEdadsto] ekl tialel 2, 4-teojvdH dstol =S Alg-sthe]
AE 15904 71 AF Aol whet ggh=S sttt AdEe LONSel of sl #Asksltt.
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[0587] AZE 25: 4-[1-(2,3-tholv B d)-8-HE-1-H2ZFZ2 [4,3-c|HA=H-3-L |-2-H EA] 7 = (P36)

u
~N
X
\Tiilj )m( ;E on

[0589]  polAg didlel pEFolg % 3,4-tholmdndatolmetl diale] 2,3-Tholule s delol meli e Algatel
Az 1504 AR Aol weh SR PASAT. RS Lo )8 Bt

oE =

[0590] AZE 26: 4-[1-(2,5-Tho|W e d)-8-wE-11-9 g} Z =2 [4,3-c] A = 2-3-9

[0588]

]-2-H B & (P37)

N~N
\[‘;\IJT @OH
P
[0591]
[0592] potHAIE el p-EFold 9 3 4-thelidudsto] =gzl gidld] 2, 5-tho|id | dsto] =ehzls ARl
AHE 15904 71 A% At wel 33ES AT, AAES LONSl o 241313t
[0593] AZE 27: 4-[1-(3-F2Z-2-vEddd)-8-vE-11-Y G =2 [4,3-c] A ET-3-Y ]-2-1| SA] | = (P38)
,mg/
K
L 7) f@
[0594]
[0595] potHUAIE tialel p-EFold % 3 4-tholdeddele| =8tz diale] 3-SR 2-2-wEudsto] =eklS ALg-s)
o A= 1504 71A Aapol uhe) 3ES AT A ES LSl o8 433t
[0596] AZE  28: 4-[1-(3,4-t}o|H| & d)-8-(Eo| ZF Q2| EA)-1H-T2}E 2 [4,3-c]HAEH-3-d]-2-H EA 5=
(P39)
\_/ 1
N--l’~{ M{D
F R
X ° Y 3 o
F | L
[0597] N
[0598] potUAIA tialel p-Eflo] 2R 2 W Aol d U S ALE3te] AF 1504 7| AS Hxatel| whet FFES st
ATt AFELS LOMSO o3& Attt
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[0599]

[0600]
[0601]

[0602]

[0603]

[0604]

[0605]
[0606]

[0607]

[0608]
[0609]

ZIHS3d 10-2024-0093606

AE 29: 3-(1,3-Azxrto|2&-5-97t R ) A=A -4(1H)-(P11)

T Ouj
q DMFDMAO

° »

tho 200C

- prig B P12 P11 P11
og 3-(1,3-WlZr}o]&<%-5-U)-3- AT 2o o] E(P11-1)(10g, 42.3mmol) <} DMF-DMA(27.2g, 228mmol) <)
SE-S BFStol 8AIZ Bk ek, 7 St FFAIA 12.32g(97%) ] " 2-(1,3-MlF o] &&-5-U T}
Bd)-3-(do]rdolm] i) T2 9o 1o o] E(P11-2)Z A|F38H 3L, olE F7F AAl flo] oS dAldld AR
EA=
olg 2-(1,3-WlZr}o]LL-5-U7tHd)-3-(t}o] W Eoju| i) E 2 -2-of o] o] E (P11-2)(10.0g, 34.3mmol), °}d
©(3.50g, 37.8mmo) ¥ F<= EtOH(100m)o] &3H&ES wwkellar, 5 3dfo WA 7Fd3star, o]ojA, 7Fetsfol
FEAZAT. XS A Bt0AcY] £3F=(10: 12 &8sk A7 CColl A-83ko] 8.15g(70%) 2] <d 2-(1,3-
WlZzoho]| &4 -5-A7t d)-3-(Fdolr| ) TR X -2-0f| ;o] o] E(P11-3) & EFE 79 FolHAZA A3
=

g 2-(1,3-Wlzgo] &&-5-d7lRd)-3-(H ol o) T2 X -2-o .o o] E(5.0g, 14.8mmod)E  200C ol A
Ph,0(50me) el wukstAA] H7bstoith, dojzl &S 200 WA 230TCAA 308 Bk wHkslgli, F9 &%
WA 713, FAH100me) o] ATk, dolzl EIES 308 B¢ wytelgitt. dAE IHES AL AL

o] ot
o & AAske] 1.64g(38%) 9] 3-(1,3-#lFrho] &&-5-U7tRd)F=d-4(1H)-&(P11) S #|-&F38kdct,

FZE 30: 3-(1,3-Hl%xv}o] &4-5-A 7B Y )-6-1| ZA] F = -4(1H) - (P12)

ofdd halol 4-vEA AL ALEE AE 20004 A Aol wE FFES AT, AAES
LCMSe o)) #4519},
d

AE 31 4-EFR2H=

184 297] slell DMF(50me) ol wyFsFAA POCI1(23me, 246mmo) S % 7}5*
|4 mubslo @ Waolo](Vilsmeier) Al9kE A& #AZE3IATE. o]ojA],
ml, 4lmmo)S 30+ ool Wt & Hrieti. 9ks EFE-S wuks)t
Toll A 16413t &<t 7P°§6} , Y ex® YWzbA AL, e 98(400 g) 7 =(200me) 0] AHsHA 1w
B H9a1, NaH(0:9] ¥-52 A7}l o8] pH 6 IM 72 F3ANHY. AAES ofFA7)aL, CHCl; o

AZIaL, w2 AEEAL YA, NapS0= AE2AZIAL WA, ofa & gREskel e A17]aL, A EtOAcet 3
(1:2)9] E%L%i AAaRstel]  ofs)  AAlste]  4.45¢(57%) 9]  4A-FREFEH-3-7tELH SO = (P13)E
AF3ATH. H NR (400 MHz, DMSO-ds): & 10.55 (s, 1H), 9.14 (s, 1H), 8.41 (m, 1H), 8.16 (m, 1H), 8.04

5
=
>
(e
(@)
o
rlo
k1
il
o
>
p‘LA
g
>

—

o

2

}014

%

s

tlo

S

2, A

offt

rO

o N

do

rlo

k1

rE kﬂ )
o

2t B C

1

EQ, 01:0
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[0610]

[0611]
[0612]

[0613]

[0614]

[0615]

[0616]

[0617]
[0618]

[0619]

[0620]
[0621]

2IMES 10-2024-0093606
(m, 1H), 7.88 (m, 1H).
AFE 32: 4-ZFRE2-6-vSAF=H-3-7tB.Ld| 50| =(P14)

t Ci G

1=(2-op) o) o gk tialel] 1-(2-obn]ie-5-wEA ) ol &h2-& ARE3te] AZE 3104 7]AIgE Hxte] whet
29 4G, H MR (400 Miz, DMSO-dy): & 10.55 (s, 1H), 8.99 (s, 1), 8.08 (d, J = 9.2 Hz,
M), 7.67 (m, 1), 7.60 (m, 1H), 4.00 (s, 3H).

AZE 33 4-FREZ-8-| E A F]EU-3-7}H & H|8}o] = (P15)

el

ha

o
N

RNy

1-(2-otu] =g d o gk thAalel] 1-(2-o}u]=-3-mw EA A d) o &t2S AL&3le] AHF 3104 7S Afo] ule}
e ST, H NR (400 Mz, DMSO-dy): & 10.55 (s, 1H), 9.06 (s, 1H), 7.92 (d, J = 8.2 Hz,
), 7.79 (t, J=8.2 Hz, 1H), 7.49 (d, J = 8.2 Hz, 1H), 4.01 (s, 3H).

AE 34 4-ZFRE2-6-(E}o|ZF 2 2u|EA])FmH-3-7t8 &b 5lo] =(P16)
c
F O
K RS
F
F o
N

1-(2-ob s ol ke alel] 1-[2-0bv] eo5-(Eetol R o 2rl %A Ao §e Abgete] Az 3104 7]
A Akl whet HETe G,

AZE 35 -9 22 [4,3-c]1HE=H(P17)

e HN“’%
AN ./i\ z“:’
CYY™ e (Y
R St G A5h S P17
4-F 22 EY-3-7l B4 H 3o = (P13, 4.0g, 21mm) ¢} dlo] =2} F3E(40m) o] EES wwhsllar, 120C
ol A 15A1%F Bk 7MEsar, 9 222 WA AL, sk W4 (250me) o F-lvk. HAE JAES oA
713, &, JdEZ AHsT YA, 60CAA ARAA 3.41g(96%)9] 1FFFEZ2[4,3-c]1HA = (P17)S ATs4

= H NMR (400 MHz, DMSO-ds): & 14.33(s, 1H), 9.24 (s, 1H), 8.42 (m, 2H), 8.12 (d, J = 7.6 Hz, 1H),

7.74 (m, 2H).
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[0622]

[0623]
[0624]

[0625]

[0626]
[0627]

[0628]

[0629]
[0630]

[0631]

[0632]

SIES 10-2024-0093606
AE 36: W EA-1H-T2E2[4,3-c]F = (P18)

H
M N

\

4-F22F5d-3-7tpddsto|= thilo] 4-F2Z2-6-WEAFEU-3-7tBdHsto| =2 A}g3slo] AF 350 7]
AF Aape] we RS AT, 1 MR (400 Miz, DNSO-ds): & 14.11 (s, 1H), 9.08 (s, 1H), 8.36
(s, 1), 8.03(d, J=9.2 Hz, 1H), 7.88 (d, J = 2.8 Hz, 1H), 7.38 (dd, J, = 9.2 Hz, J, = 2.8 Hz, 1H),
3.95 (s, 3H).

AE 37 6-HEA-IH-T&FZEZ[4,3-c]FA=H(P19)

4-FR2HEH-3-7tBdHslo]= dald] 4-F2E2--HEAFAEH-3-7tB LU o] =2 AlEsle] AE 3500 A
J1Ag Axpe] wet e FA439T. H MR (400 MHz, DMSO-dy): & 14.25 (brs, 1H), 9.17 (s, 1H),

8.39 (s, M), 7.96 (d, J = 8.0 Hz, 1H), 7.63(t, J = 8.0 Hz, 1H), 7.26 (d, J = 8.0 Hz, 1H), 3.98 (s,
3H).

AE 38: 3-o}o| QL -1H-T|EE 2 [4,3-c]F = (P20)

HN-N NN
! § \\‘\-».

H,ﬂ\\‘} ,,t\\\ T r o f,;,i\ Pan
.. ,f;l o DA l /_f-].\ -
N Nr EE A . \\,-" i
py7 85°C, 24 h N
DMF(200me) = 1H-¥e}ZE2[4,3-c]1HA=H (P17, =X 35 Fx)(3.40g, 20mmd) 3} K,CO03(6.90g, 50mml)e] wuk &
o) 1,(10.15g, 40mmo)E H7FeFQth. &L 55T A 18417 B¢ wwkallar | =<4=(300me) ol F$ich.
ES AqAHA7I, B2 AFHStL YA, 60TAAA] AZRAIA 5.81g(98%) 9] 3-olo] o =-1H-T &=
[4,3-c1F=2(P20) S AE39T. H MR (400 MHz, DMSO-dy): & 14.75 (s, 1H), 8.89 (s, 1H), 8.41 (m,
1H), 8.15 (d, J = 8.4 Hz, 1H), 7.81 (m, 1H), 7.74 (m, 1H).

AZE 39: 3-0}o] Q. E-8-wW EA-1H-] e} E =2 [4,3-c]F =2 (P21)
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[0633]

[0634]

[0635]
[0636]

[0637]

[0638]
[0639]

[0640]

[0641]
[0642]

ZIHSd 10-2024-0093606

1F9SE24,3-c]lA=d Ao -wEA-1FE2[4,3-c]HEH(P18) S AFR3to] FHF 3804 71A3 A
Aol wel sHEES FAIT. H NR (400 MHz, DMSO-ds): & 14.57 (s, 1H), 8.73(s, 1H), 8.05 (d, J =
2.0

9.2 Hz, 1H), 7.85 (d, J = Hz, M), 7.42 (dd, /1 = 9.2 Hz, J, = 2.0 Hz, 1H), 3.95 (s, 3H).

A Z 40: 3-0}0] Q. E-6-HWEA-1H-] 2} 2 [4,3-c]F =2 (P22)

1F9S£24,3-c]lA=d Ao 6-HEA-1H-H&E2[4,3-c]1AE=H(P19)S AFR3Fe] FHF 3804 718 -
Aol wel sHEES FAIT. H NR (400 MHz, DMSO-ds): & 14.69 (s, 1H), 8.82 (s, 1H), 7.93(d, J =
8.0 Hz, 1H), 7.66 (t, J = 8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 3.99 (s, 3H).

AZE 41: 3-(3,4-tho| W EA D )-1F =2 [4,3-c] F =3 (P23)

HN-N HO
\ I \8\<-_
R .
[ 4. & TR \:}‘F{ PAPR,),, N3,CO;
\\_‘:ﬁ\\_ s L L 0l 5—:—{\_]'.H'Q )mec
N pon B ol LG, 1

e
3-olo| o -1 &2 [4,3-c] A=A (P20, AZ 38 #3%)(5.31g, 18mmd), 3,4-Tlo]H|EA R 241(3.93g, 21.6m
mol) ¥ Na,CO5(5.72g, 54mmol), Pd(PPhs),(1.04g, 0.9mmol), TFo]=AH(150me) ¥ =(30m0)e] E£34ES ©7|A 7],

Ar #1718kl 100TCoAA 15A13F &t mkstar, yzpAzl Fo . £ (450me) 2 3| A A171aL, j-PrOAc(3>150me) =
FEoAT. w3 frlee &, dE AFHSL WA, NaSO= A7, skl SR FARS NIBE
2

AFstar, o7 5 60TCAA AFRAA 3-(3,4-tho|HEA D) -1FT =2 [4,3-c] A=A (P23) S A 53
o, 'H NMR (400 MHz, DMSO-dy): & 14.33(s, 1H), 9.49 (s, 1H), 8.47(m, 1H), 8.15 (m, 1H), 7.77 (m, 2H),
7.66 (m, 1H), 7.60 (m, 1H), 7.47(m, 1H), 7.15 (d, J = 8.0 Hz, 1H), 3.91 (s, 3H), 3.85 (s, 3H).

FFE 42: 3-(3,4-vo| W EA HD)-8-H| EA-1F 0 FE2[4,3-c]1FH =2 (P24)

H
| N-A P
L)
A 2 \
N
3-ofel @ -1 etER[4,3-c]FEd tialel] 3-0}0) Q E-8-MEA-1UFT etE R [4,3-c] A=A (P21) S AHE3}o]
AZE 410X ANA Ao wet gFES G5 H NR (400 MHz, DNSO-dy): & 14.18 (s, 1H), 9.34
(s, 1H), 8.05 (d, J = 9.2 Hz, 1H), 7.93(d, J = 2.8 Hz, 1H), 7.65 (dd, J; = 8.0 Hz, J, = 1.6 Hz, 1H),

7.59 (d, J=1.6 Hz, 1H), 7.41 (dd, J, = 9.2 Hz, J, = 2.8 Hz, 1H), 7.14 (d, J = 8.0 Hz, 1H), 3.97 (s,
3H), 3.90 (s, 3H), 3.85 (s, 3H).
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[0643]

[0644]
[0645]

[0646]

[0647]

[0648]
[0649]

ZIHSd 10-2024-0093606

FZE 43: 3-(3,4-vol W EA HD)-6-H EA-1F T £ 2[4, 3-c]1F = (P25)

3-o}o] @ T-1/-v2tE R[4, 3-c]FAEH thilo] 3-o}o] @ T-6-WEA 1Y 2E 2[4, 3-c]FAEH(P22) S AH&31
AZE 41904 71§ Aol wet SRS ekt H MR (400 MHz, DNSO-dy): & 14.28 (s, 1H), 9.43(s,

1H), 8.00 (d, J = 8.0 Hz, 1H), 7.65 (m, 2H), 7.59 (s, 1H), 7.28 (d, J = 8.0 Hz, 1H), 7.16 (d, J = 8.4
Hz, 1H), 4.00 (s, 3H), 3.91 (s, 3H), 3.85 (s, 3H).

S3HES dEAHY AAd

YAl I 3-(3,4-Trel M B A A ) -8-u B A -2-(2- B E A -4-A o D)2 S| B 2[4, 3-c] A=A (1.40) L 3-
(3, 4-Tho] ] 5 ) ] 9 )-8 ¥l 5 A] -2 (2- B E )4~ o &) -2 25 2 [4,3-c] )3 (1.40a)

H

N—N NN
oA AN () e A
Y W . I U

Az \ e " A
N 0 Cs,C0Q,, R 0O
/ DMF, s
P24 50°C P28

N-N
PN
+ \
7 N/ 0
/

P26A

3-(3,4-tfol W] EZ A o )-8~ B A - 1] 2}E 2 [4,3-c] 7 =2 (P24) (198mg,  0.59mmol), Cs,C0:(385mg, 1.18mmol),
4-(2-Z 22 EZR Flo|=2F2elo]=(110mg, 0.59mmo) 2} DMF(2me) 2] E3HE-S F9 oA 4843 &
Qb wRFEFGIAL, EtOAc® 3|M A7, &, 8 AlFstar vA, gstel sFA70. FAFE HPLC GA|= A
g3kl 17mg(6%) ] 3-(3,4-tho] | A A D) -8-H F A -2-(2- = Ed-4-Lo &) -2 9| 2} E = [4,3-c] F =7 (P26,
1.40) 2 50mg(19%)2]  3-(3,4-Tro| |l EA H )-8~ F A -2-(2-E-Z A -4-Lol &) -2 2} £ 2 [4,3-c]F =H
(P260) S AT, 2D-NOESY IR 39 & A&sto] 72 4L Bk, P26 (1.40): H NMR (400 Mz,
DMSO-ds): & 9.29 (s, 1H), 8.11 (d, J = 9.2 Hz, 1), 7.79 (d, J = 2.4 Hz, 1), 7.58 (dd, J, = 8.0 Hz,
Jy = 1.6 Hz, 1), 7.51 (d, J=1.6Hz, 1), 7.46 (dd, J, = 8.8 Hz, J, = 2.4 Hz, 1), 7.14 (d, J = 8.0
Hz, 1H), 5.03(t, J = 7.0 Hz, 2H), 4.02 (s, 3H), 3.89 (s, 3H), 3.84 (s, 3H), 3.53(m, 4H), 2.91 (t, J =
7.0 Hz, 2H), 2.51 (m, 4H); LOMS (ESI) m/z 449.5 [M + HI'. P26A: 'H NMR (400 MHz, DNSO-d): & 8.84 (s,

), 7.94 (d, J=9.2 Hz, 1H), 7.76 (d, J = 2.4 Hz, 1H), 7.31 (m, 3H), 7.23(m, 1H), 4.58 (t, J = 6.0
Hz, 2H), 3.96 (s, 3H), 3.88 (s, 3H), 3.87 (s, 3H), 3.43(m, 4H), 2.89 (t, J = 6.0 Hz, 2H), 2.25 (m,

_88_



[0650]

[0651]
[0652]

[0653]

[0654]
[0655]

[0656]

[0657]

[0658]

[0659]

ZIHSd 10-2024-0093606

4H); LOMS (EST) m/z 449.5 [M + H] .

AAle] 2: 1-{3-[1-(3,4-te| Do d)-8-W| EA -1 &E 2 [4,3-c] F =T -3-L | = d }-N, Frho| v e 3] 2] 2l -
4-o}1(1.1).

HEg Ze7istel EdA  3-(3-BaEAd)-1-(3,4-tol W EHd )-8~ FA| -1 etE 2[4, 3-c] T =1
(P1)(50.0mg,  0.109mmol),  4-vholwlobr)=-3] | 2D (21.0mg, 0.163mmol),  t-BuONa(21.0mg,  0.218mmdl),
XPhos(5.1mg, 0.011mmol), Pd(0Ac),(1.2mg, 0.005mmal) 2 E-7]A1Z1 tho] SAk(In) o] EFE-S 100Tel| A whA 3

HREEaL, WZAAIRL &, ARtelE dEg el ouiA7lan, gdetetel sHAIZE. RS DO EtOAc(25 A
500)¢] EFE® Belshs Aert FC2 A elste] 17.0mg(33%)9] 1- {3 -(3,4-vpol & 3l d)-8-vll 5 A - L v 2}
£2[4,3-c)7 EA-3-A 1 D )N, Frhol v Ea) g vl-4-obul (1. 1) ¥he 34 mA=A AUt H NR
(400 MHz, CDCly): 9.37 (s, 1H), 8.15 (d, J=9.2 Hz, 1H), 7.59-7.57 (m, 2H), 7.50-7.39 (m, 4H), 7.34-

7.31 (m, 1H), 7.07-7.03(m, 1H), 6.97 (d, J=2.7 Hz, 1H), 3.98-3.94 (m, 2H), 3.58 (s, 3H), 3.22-3.11 (m,
1H), 2.92-2.86 (m, 2H), 2.75 (s, 6H), 2.43(s, 3H), 2.40 (s, 3H), 2.29-2.25 (m, 2H), 1.97-1.88 (m, 2H).

HAld 30 1-(3,4-tholH e H 9 )-8-H B A -3-(3-ZZH-4-L A d)-1H-T HFZ 2 [4,3-c] HAEH(1.2).

CHy
9 '
v]\N#N\ N N J
B if@

v

d-tpolropn - talel =E9E ARgstel gl 2004 ARk AdAtel mel S s skl
HONWR (400 MHz, CDCIy): 9.39 (s, 1H), 8.19 (d, J=0.4 Hz, 1), 7.59-7.39 (m, 6H), 7.35-7.32 (m, 1H),

HaC.

{

7.06-7.03(m, 1H), 6.99-6.98 (m, 1H), 3.91-3.89 (m, 4H), 3.57 (s, 3H), 3.30-3.28 (m, 4H), 2.43(s, 3H),
2.40 (s, 3H0).

AAle] 4: 1-(3,4-tol v o d )-8-1| 5 A -3-[3-(4- D 9] | e} X1 -1-) sl A |- 19 eh S 2[4, 3-c] F == (1.3).

ﬁlﬂ {,\N,cm
Seacl

d-vpelvdobu] -2 |l talel] N-vEusfebxl & ARgste] Ao 204 71 At wE shekes A
stgith. MR (400 MHz, DMSO-d): 9.37 (s, 1), 8.09 (d, J=9.0 Hz, 1), 7.55-7.38 (m, 7H), 7.11-7.09

(m, 1H), 6.87 (d, J=2.7 Hz, 1H), 3.54 (s, 3H), 3.26-3.23(m, 4H), 2.51-2.48 (m, 4H), 2.40 (s, 3H), 2.36
(s, 3H), 2.24 (s, 3H).

HAld 5 1-{3-[8-W|EA]-3-(3-H|ZA) D) -1F T FZE 2[4, 3-c]FA =D -1-L 13D }-N, N-tho] v & 1] 7] 2] P -4-o}
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[0660]

[0661]

[0662]

[0663]

[0664]

[0665]

ZIHS3d 10-2024-0093606

T(1.4).

Q""CH:;

Al

S|

3-(3-BERHY)-1-(3,4-thol v E Fd)-8-H| EA -1F T & Z 2 [4,3-c] H = gl 1-(3-BarHd)-8-HE
-3-(3-WEAH ) -1 FEZ[4,3-c]FAEHP2) S AFE3te] Ao 2004 714 Hzatel| we} 3FES F
39Tk, 48 21%. H NWR (400 MHz, DMSO-ds) & 9.41 (s, 1H), 8.10 (d, J = 9.1 Hz, 1), 7.69 (d, J = 7.5

Hz, 1H), 7.53-7.51 (m, 3H), 7.40-7.38 (m, 1H), 7.27-7.25 (m, 2H), 7.10 (t, J = 7.4 Hz, 2H), 6.92 (s,
1), 3.95-3.87 (m, 4H), 3.55 (s, 3H), 3.35-3.28 (m, 2H), 2.80-2.74 (m, 2H), 2.51-2.48 (m, 6H), 2.00-
1.94 (m, 2H), 1.66-1.60 (m, 2H).

Al 6: 8- ZA]-3- (3~ EA] D )-1-[3-(4-v & I o 2} -1-D) A -1 2FE 2 [4,3-c] A=A (1.5).

3-(3-BERHAY)-1-(3,4-tto] v d H D )-8-H| EA - 1F T & ZE 2 [4,3-c]F = gl 1-(3-Ha2RHd)-8-HEA
=3-(3-HIEAI A D) -1 E2[4,3-c]F=H(P2) E 4-tojr ol =~ tjilel] 1-wEdId2}x1E A&

sto] ale] 204 AAG Axtol whel BB FASRAT. F& 4% H MR (400 Miz, DMSO-d;): 9.42 (s,

1H), 8.08 (d, J = 9.0 Hz, 1H), 7.69 (d, J = 7.6 Hz, 1H), 7.56-7.59 (m, 3H), 7.42-7.38 (m, 1H), 7.28-

7.26 (m, 2H), 7.12-7.08 (m, 2H), 6.92-6.91 (m, 1H), 3.87 (s, 3H), 3.55 (s, 3H), 3.31-3.22 (m, 7H),
2.27-2.20 (m, 4H).

YAl 70 1-{3-[8-HEA-3-(3-WEA H D) -1 2t E 2 [4,3-c] A =D -1-9 |-4-w D 3 d }-N, N-to] v & 1] | 2]
d-4-0}1(1.7)
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\_/
HsC NN PmCH,
HsC-0 N\ Q:N:/
[0666] Nig
[0667] P1 djale] P3, 9 4-tholu|doln| - d S ARESte] gAJof 2004 71Ag date] whe} sekES skl

= I NMR (400 MHz, DMSO-ds): 9.45 (s, 1H), 8.08 (d, J=9.0 Hz, 1H), 7.71 (d, J=7.8 Hz, 1H), 7.58 (s,

), 7.51 (t, J=7.9 Hz, 1H), 7.43-7.41 (m, 2H), 7.25-7.23(m, 1H), 7.19-7.18 (m, 1H), 7.09-7.08 (m,
1), 6.64-6.62 (m, 1H), 3.88 (s, 3H), 3.82-3.79 (m, 2H), 3.50 (s, 3H), 3.31 (br., 1H), 2.74-2.67 (m,
2H), 2.31-2.29 (br, 6H), 1.86-1.81 (m, 5H), 1.56-1.57 (m, 2H).

[0668] Al 8 HEAI-3-(G-HEAH D) -1-[2-HE-5-(4-wE I H g -1-D) H |-V e 2[4, 3-c]F &= E
(1.8)

(_

HsC “wii
[0669]

[0670] 3-(3-BE2EE)-1-(3 4-thol o) 8- FA - U2 B E 2 [4,3-c]F=d tjalel 1-(5-FR2-2-vdsld)-
8-l EAI-3-(3-HI EA A ) - U3 2} £ 2 [4,3-c] F =1 (P3) B 4-tholueln] -] thalel] 1-vd-s] 2t

AL Abgate] Halo] 204 AR Aate] whel 8EES AT, & 18%. H NMR (400 MHz, DMSO-ds):

O

9.45 (s, 1), 8.08 (d, J=9.0 Hz, 1H), 7.71 (d, J=7.8 Hz, 1H), 7.58 (s, 1H), 7.51 (t, J=7.8 Hz, 1H),
7.43-7.38 (m, 20), 7.24-7.18 (m, 2H), 7.10-7.07 (m, 1H), 6.64-6.63(m, 1H), 3.88 (s, 3H), 3.50 (s, 3H),
3.19-3.15 (m, 2H), 2.44-2.41 (m, 2H0), 2.19 (s, 3H0), 1.82 (s, 3H).
[0671] YAl 9 1-{3-[3-(3,4-To|HE oD )-8-| S - U e} E 2[4, 3-c] A =B -1-L 1-4-w D F D }-N, N-tho| | & 51
2] -4-0}71(1.10).

H
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HsC
N-CHa
“{f
wd T\
HaC~0 W
4G
[ R N \‘ﬁéL*CHg
P
M CHy
[0672]
[0673] 3-(3-B2EHE)-1-(3,4-to|vE | d)-8-v ZA - 1FHHEZ2[4,3-c]F=d il 1--F=2=2-2-vd3d)-
3-(3, 4ol v e o d)-8-H A -1 25 2 [4,3-c]AEU(PH) S AHE3t] Al 204 7] Axpel ute} &)

=

i

tilo

3

[¢]

Atk & 53%. I NMR (400 MHz, DMSO-ds): 9.45 (s, 1H), 8.08 (d, J=9.0 Hz, 1H), 7.89 (s,

1), 7.84 (d, J=8.8 1H), 742-7.34 (m, 3H), 7.27-7.21 (m, 1H), 7.19-7.18 (m, 1H), 6.64-6.62 (m, 1H),
3.84-3.79 (m, 2H), 3.50 (s, 3H), 2.75-2.68 (m, 2H), 2.36-2.32 (m, 9H), 1.91-1.80 (m, 5H), 1.59-1.50

(m, 2H).
[0674] Al 10: 3-(3,4-ttolHEHd)-8-w| EA]-1-[2-W & -5-(4-H eI H A -1-D) A d |-UVF9 =2 [4,3-c]lFA=H
(1.11).
HaC
$
HaC-0 A A~
SeaAT
P
N CHy
[0675]
[0676] 3-(3-BEEHAYE)-1-(3,4-tdolHE i d)-8-HEA - 1FTE2[4,3-c]FAEH gl 1-(6-F22-2-wEdd)-
3-(3,4-thol WD F ) -8-W| ZA- 1T B Z 2 [4,3-c] A= (P4) 2 4-tho|w ol -TH 2 thale] 1-wg-7)
Hal A Agatel Ao 2004 71Ae Ao wel e WA, % 41%. 1 NIR (400 MHz, DMSO-
d): 9.45 (s, 1H), 8.08 (d, J=9.0 Hz, 1H), 7.88-7.83(m, 2H), 7.42-7.34 (m, 4H), 7.24 (d, J=9.0 Hz,
), 7.17-7.18 (m, 1H), 6.64-6.63(m, 1H), 3.50 (s, 3H), 3.19-3.16 (m, 4H), 2.44-2.41 (m, 4H), 2.36 (s,
30), 2.32 (s, 3H), 2.20-2.18 (m, 3H), 1.82 (s, 3H).
[0677]

Al 11 1-{3-[3-(3,4-tfo| A D) -8-WH EA -1 St E 2 [4,3-c]F=d-1-L [ = d }-N, Frhol v e v H 2 -
4-o}71(1.13)
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[0680]

[0681]
[0682]

[0683]

[0684]
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HsC
N-CHg

‘/F‘

éijé

Y

HC-0 [ ) O
O e
2
N CHy

3-(3-B2EAd)-1-(3,4-to|vi e d)-8-v ZA - 1FHHFE2[4,3-c]F&=d dld 1-(3-B2RHd)-3-(3,4-
ol g d)-8-EA-1FH 2 E 2 [4,3-c]FAE=A(P5) S AFE3sle] dAlof 2004 7]A8 Ao we) 3gteS
A3kl

Al 120 1-{3-[1-(2,3-tfo| HE A D) -8-W EA| -9 Bt E 2[4, 3-c] F=H-3-L [ = d }-N, ool v e v H 2 ol -
4-o}ql(1.14).

3-(3-BE2EHHE)-1-(3,4-tolHE Hd)-8-HEA - 1T 2E2[4,3-c] A=A alel] 3-(3-E2EHd)-1-(2,3-
tolw el d)-8-m| EA -1 &} F 2 [4,3-c] H = (P6) S ARt FAJof 2004 7]A8 Axpol] we} 3FES
shdatdth. 48 12%. H NMR (400 MHz, DMSO-dy) & 9.42 (s, 1H), 8.09 (d, J = 9.1 Hz, 1H), 7.69 - 7.31

(m, 7H), 7.13(d, J = 8.1 Hz, 1H), 6.49 (d, J = 2.6 Hz, 1H), 3.91 (m, 2H), 3.42 (s, 3H), 2.77 (t, J =
12.1, 2H), 2.53(s, 3H), 2.42 (s, 3H), 2.00 (m, 2H), 1.81 (s, 3H), 1.64 (m, 2H).

Al 13: 1-(3,4-tto| e #Hd)-8-W EA-3-(4-EZH4-9 A D) -UFH =2 [4,3-c]FH =52 (1.15)

HsC.  CHa

\_¢
NN

N SoAv S

3-(3-BE R H)-1-(3, 4-Tto Mo ) -8-vl SA - UF 25 2 [4,3-c] A =w? thalell 3-(4-BEwsd
Cholwl R ) -8-m| S A - 1) 2 E 2[4, 3-c] A= (P7) B 4-Tholw "ot e-g)d g e thale] EE)

g

o QNWZNH7hﬁ}§ﬂﬂUH}ﬂ%%%@ﬁﬂﬁ@.?%Z%.MWW(MOMLCMM)6:9%(&

)-1-(3,4-
< AFS3)

1H), 8.18 (d, J = 9.5 Hz, 1H), 8.00 (d, J = 8.5 Hz, 2H), 7.48 (s, 1H), 7.45-7.37 (m, 2H), 7.35-7.30

(m, 1H), 7.09 (d, J = 8.3 Hz, 2H), 7.01-6.96 (m, 1H), 3.96-3.89 (m, 4H), 3.58 (s, 3H), 3.34-3.26 (m,
4H), 2.43(s, 3H), 2.40 (s, 3H).
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HAld] 14: 1-(3,4-tho| W€ #Hd)-8-W| EA|-3-[4-(4-H & g 2} -1-D) A D |- 1F9 25 2[4, 3-c] =9 (1.16)

N—N

\
HsC-0 L O .
N” 3

N k/N‘CHS

3-(3-BZRHE)-1-(3,4-tho| W d o d)-8-w EA -1 2} &2 [4,3-c]FEH diale 3-(4-B2RHd)-1-(3,4-
Crol vl d)-8-v 5 A -1 2hE 2[4, 3-c] 7= (P7) R A-vhojrdopn] -y djalel] 1-viE -y =
& ALgEte] dAlg 1A AT Aol uhel BB FHHAT. £& 296, H-NR (400 Mz, DNSO-d6) &
9.38 (s, 1), 8.09 (d, J =9.1Hz, 1), 7.94 (d, J = 8.8 Hz, 2H), 7.54 (s, 1), 7.47(s, 21, 7.38 (dd,
J1=9.0Hz, J,=28Hz, 1), 7.12 (d, J = 8.6 Hz, 2H), 7.86 (d, J = 2.8 Hz, 1H), 3.54 (s, 3H), 3.29-
3.20 (m, 4H), 2.53-2.44 (m, 4i), 2.40 (s, 3M), 2.36 (s, 3M), 2.24 (s, 3MH).

FAJe 15 1-{4-[1-(3 4-tFol vl ¥ D) -8-v| S A -1/ 9] 2hE 2[4, 3-c] T35 -3~ ]9l J-N, N-rho] il & o) of] 2] | -
4-0FR1(1.17)

HC, CHg
\
N
NN
HAC~0 A ~
PWP N \)5. CH,
N \\\/ \N\ N
CH,

3-(3-BE2EHYE)-1-(3,4-tolHE Hd)-8-HEA - 1UFT 2E2[4,3-c] A=A galel] 3-(4-22EHd)-1-(3,4-
tolw el d)-8-m| EA -1 &} 2 [4,3-c] H = (P7)S ARl FAJof 2004 7]|A8 Axpol] we} 3FES
shdatdth. 8 5% H NMR (400 MHz, DMSO-ds): 9.37 (s, 1H), 8.08 (d, J=9.2 Hz, 1H), 7.90 (d, J=8.7

Hz, 2H), 7.53-7.46 (m, 3H), 7.39 (d, J=6.5 Hz, 1H), 7.14 (d, J=8.6 Hz, 2H), 6.87 (d, J=2.4 Hz, 1H),
3.94-3.91 (m, 2H), 3.53(s, 3H), 3.45-3.40 (m, 1H), 2.82-2.78 (m, 2H), 2.51-2.47(m, 6H), 2.40 (s, 3H),
2.36 (s, 3H), 2.00-1.95 (m, 2H), 1.64-1.56 (m, 2H).

AAld] 16: N-4-[1-(3,4-Thol W Do) D) -8-F| B A -] 2 £ 2 [4,3-c] 9 5 -3-L o D }-N, N V' -E ol o &=
Z3-1,3-tFo]o}ul (1.18)

HaC CHy

\N ~N

o~
HSC"O\(\ AN \/} JCHs
Py N CE
N ‘\\/‘AN\
CH

3
3-(3-HERHE)-1-(3, 4-tto| v # d)-8-m| A -1F | e} £ 2 [4,3-c] A=W thalel 3-(4-B2RHd)-1-(3,4-
ol " d)-8-w A -UFT] 222 [4,3-c]F =R (P7) 2 4-teldEotn T H2ld tizle] N NN -Egto]v
7ol 3-thololvl e Agate] Ao A ZAF Aol wel HFES FANAT. FF 17%. 0 NR
(400 MHz, DMSO-dy): 9.37 (s, 1H), 8.08 (d, J=9.2 Hz, 1H), 7.90 (d, J=8.7 Hz, 2H), 7.53-7.46 (m, 3M),
7.38 (d, J=6.8 Hz, 1H), 6.89-6.87 (m, 3H), 3.53(s, 3H), 3.45-3.42 (m, 2H), 2.98 (s, 3H), 2.39 (s, 3H),
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[0695]

[0696]
[0697]

[0698]

[0699]
[0700]

[0701]

[0702]
[0703]
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2.36 (s, 3H), 2.23-2.21 (m, 5H), 1.74-1.68 (m, 2H).

Al 17: 1-(3,4-to|vdH g )-3-(4-EZH-4-L D) - 1T et = 2[4, 3-c] A=A (1.20)

Q‘N__!?f‘ -
X S \ y NJFMMX
@Eﬁ) Lo
N
3-(3-B2EHd)-1-(3,4-to|vi e d)-8-v| ZA -1 L2 [4,3-clF&=d dld 3-(4-B2RHd)-1-(3,4-
Yoo d)-1/FHHFE2[4,3-c]lFA=H(P8) Z 4-tho|uoln| =-FH g tile] EZHE A83te] A9

204 7 Ag Axtel wet g T 8 39%. H-NMR (400 MHz, CDCly) &: 9.51 (s, 1H), 8.28

(d, J =88 Hz, 1IH), 7.99 (d, J = 8.2 Hz, 20), 7.71 (t, J = 7.0 Hz, 1H), 7.66 (d, J = 9.0 Hz, 1H),
7.46 (s, 1H), 7.43-7.36 (m, 3H), 7.09 (d, J = 8.7 Hz, 2H), 3.97-3.87 (m, 4H), 3.35-3.25 (m, 4H), 2.45
(s, 3H), 2.40 (s, 3H).

Al 18: 1-(3,4-thol i d#|d)-3-[4-(4-w & ) H &} -1-) H L |- 19 HZ 2[4, 3-c] FH = (1.21)
?/ﬁ
oy OO

3-(3-BERIHE)-1-(3,4-tte|m g3 d)-8-mFA - 19| et E 2[4, 3-c]FA=d thalel 3-(4-B2R3d)-1-(3,4-
Crolvi el d)-1vehE 2 [4,3-c] 7= (P8) B 4-vfolvdopnm-jsejd oialel] 1-ve-v)a2pd5 ARE-s)

of Ao 204 71AF Aae] wht FFES TS, S8 13%. I-NMR (400 Miz, CDCly) 6: 9.50 (s,

1H), 8.24 (d, J=8.4 Hz, 1H), 7.97 (d, J=8.4 Hz, 2H), 7.71-7.64 (m, 2H), 7.45-7.36 (m, 4H), 7.11 (d,
J=8.7 Hz, 2H), 3.39-3.36 (m, 4H), 2.67-2.65 (m, 4H), 2.44 (s, 3H), 2.41 (s, 3H), 2.38(s, 3H).

Al 19: 3-(4-EZD-4-9Hd)-1-A -1 FZEE[4,3-c] FH =2 (1.23)

3-(3-B2EHE)-1-(3,4-to|vE | d)-8-v| ZA-1/FHHEZ2[4,3-c]F&=d il 3-4-B2EFd)-1-9d-
IFAZHE2[4,3-c]FAEA(AZ 14 FF) 2 4-vo|fdolu| - d2d thile] EEHS ALE3te] Alof 20
A 71Ae Axte] wel g3Ee kAT, H-NR (400 MHz, CDCls) 6: 9.52 (s, 1H), 8.25 (d, J=7.8 Hz,

1), 8.00 (d, J=8.4 Hz, 2H), 7.72-7.60 (m, 7H), 7.40-7.36 (m, 1H), 7.10 (d, J=8.4 Hz, 2H), 3.93-3.91
(m, 4H), 3.30-3.25 (m, 4H).
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Al 20: 1-(3,4-vo|H & o d)-8-H| FA|-3-[3-(F F 2t -1-) A d |- et E 2 [4,3-c] F=H (1.41)

W
| Ny "
PN

4-tojueolu -T2yl Mol FHAIHTHE AREste] Ao 200A  ZIAG Azl wEr IFES
A3kl

YAl 210 N{3-[1-(3,4-tfolW D )-8-WEA-1FH 2 Z£ 72 [4,3-c] A =d-3-A =L }-N N N-Edo| gz
23-1,3-t}olo}Rl(1.42)

4-tol M| Qop] s A e ¥l T Ale] NN, N -EetoWE L2 g1, 3-Thol ol ALt o 24 A A
Ao e shREe WS

Ale] 22: 1-(3,4-tho|H e Hd )-8-w E A -3-(4-F H H-4-L A D) -1 2} =2 [4,3-c] FH = (1.19)

N/

g N-N

SN N /Q:\
| PN \}LJN

3~(4-B 2R HH)-1-(3,4-toluE Hd)-8-H EA - 1T 2E 2 [4,3-c] A=A (P7, 140mg, 0.305mmd), )T H-4-
A1 ZAH(45mg. 0.366mmol), EFFA4E(199mg, 0.611mmol), Pd(PPhs)4(35mg, 0.03mmo) 2} tho]SAk(5me)e] €7]A)

& ke, 100THA 1247 Bt RPN hdaln, WAL JA, BoAc= 544712, A
B HAAT. AN Nall0,0] X3 FE, F, AFE AT HA, NaSOE AZA]

I, ZAstslel] FHAATE. ZIALE DOMSF EtOAce] 3= (9:DE &8st A7 (C2 A sked 100mg(71%) <]
EA e 1.192 WA w24 ATtk H MR (400 MHz, DMSO-dy): 9.72 (s, 1H), 8.97 (d, J = 6.0
Hz, 2H), 8.36 (d, J=8.4 Hz, 2H), 8.24-8.18 (m, 5H), 7.62 (s, 1H), 7.51-7.48 (m, 1H), 7.55-7.53(m, 3H),
6.89 (d, J=2.8 Hz, 1H), 2.42 (s, 3H), 2.39 (s, 3H).

HAle] 230 4-{[(19-2-3fo| =FA-1-d Dol & Jo}m] = }-p-m| E -2-[ (2-7| & -3-8- 4 -
2 EA-7-d)obu] ]3] 2 u|d-5-7} - 2ofute| = - SFE 44,

1,2,3,4-H Eg}&lo] =R o}o]

A-{[(19)-2-3Fo =2 A - 159 011%‘]
-{[(19)-2-3Fo =2 A -1-5 Dol &
]9 =570 9 o "ol shol =R FRetol =
o 19904 714G Aol vek SRS A,

o] 1 -2 { [ -0 &l -4- (W 4 E ) o T ob o] ] ] o] W1 -5-74 84121 o 41
Jobo] e p-2- (2~ -3-% 2a-1,2, 3, 4- | E 2} o] = Zofo] 273591 -7-0 o}
Qalel deot stolmr I zetoln g AHgse] @A)
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Al 24: 1-(3,4-thol W e s d )-3-(4-3| H - 1-L A D) -UF I 2FE 2 [4,3-c] FH=H(1.22)

PA{ACHAPhos
i
8r NaQBuY Tho| 24
100°C, 16 h

TFAIDCM, 1, 2h

1.22

3-(3-BEEHY)-1-(3,4-tolvE A d)-8-HI EA - 1T 2}E 2 [4,3-c]FH=d valel] 3-(4-B2EHd)-1-(3,4-
doldsdd)-1/FE2[4,3-c]FAEA(P8) E 4-tho|wEoln -T2l thalo] terr-FE HHZ-1-7}5
Ao EE AME3lo] Al 204 Z1AS dabd wel 3ES FASAT. & 40%9] tert-H9E 4-{4-[1-
(3, 4-tolm e d)-1FHEE[4,3-c]FA =A-3-4 19D 10 H 2 -1-7F 22 g o] E(1.22.1).

1.22.1(50.0mg, 0.094mmol), DCM(Im¢)3} TFA(0.3m¢)9] EFES 9 2ZoA 247+ &

ml) o2 AN 7], NalH(052] 10% &N, B2 AHsar A, Na,SO,.82 AxA 7|2, 7dstel] s&=AZ0. =
Abell HPLC AAIES AAlskar v, fojxd TFA 95, thol 54k & HC1e] #3e] M &2 DA oM o]9] &
do] A g Et 000 gk 3Ae <3| HCl doz HIAHY., FAH IAES LAEHC 3|
2aslo], Et, 0= 23] AAsta, AZRAA 12.0mg(28%)9] ZA 3etE 1.228 A3ttt "H-NMR (400 MHz,
DMSO-d6) &: 9.91 (s, 1H), 9.51 (br s, 2H), 8.50 (d, J = 8.7 Hz, 1H), 8.07 (d, J = 8.3 Hz, 2H), 7.99
(t, J =8.3Hz, W), 7.73(t, J = 8.3 Hz, 1H), 7.63-7.56 (m, 2H), 7.43-7.37.526 (s, 2H), 7.20 (d, J =
8.3 Hz, 2H), 3.61-3.50 (m, 4H), 3.29-3.17 (m, 4H), 2.43(s, 3H), 2.37 (s, 3H).

YAl 25: 2-{4-[1-(3,4-Tpo|E )-8 EHA - 13 ZE 2[4, 3-c] F = H-3-L ] -2-1| S A 5 A] }-N, F-T}o]
el gho}lr1(1.24)
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&)
NH e
toTN OMF
500, 16 h
1.24 1

-[1-(3,4-tFol Mo d)-8-m F A - 1T £ 2 [4,3-c] A=V -3-A |-2-7| 5 A 9= (P10,  100mg,  0.235mmol),

K,C03(83mg, 0.600mml), (2-FZZod)tlolHdolyl dlo|maEFZglo]=(1.24.1)(44mg, 0.305mmol) <t DMF(1me)
o] Z3ES 50TCoA 16A17F B¢t wwaldar, ¢ 282 Wz 7|, B(1om)E XA AT, A" A
29 oA ZIL, B, Et,08= Xt A 50CoA 57 Zol|A A2AA 48mg(41%)e] ®A F3ES A ETa}

o

FUF

AT}, 'H-NMR (400 MHz, DMSO-d6) &: 9.41 (s, 1H), 8.17-8.02 (m, 1H), 7.69-7.34 (m, 6H), 7.25-7.13(m,

1H), 6.86 (s, 1H), 4.22-4.05 (m, 2H), 3.88 (s, 3H), 3.53(s, 3H), 2.78-2.60 (m, 2H), 2.40 (s, 3H), 2.37
(s, 3H), 2.24 (s, 6H).

YAl 26 1-(3,4-tho|HEH )-8 FA]-3-[3-H| ZA]-4-(2-EZH-4- EA] ¥ d

I-1H-9#SZ£2 (4,3 A
H(1.25)

C-2z2dd)telvdoldl tiile] 4-(2-S2RAH)EER Slo|ERI R =S ARRSto] A9 25004 7]

At Azbel] whel sEES FAEGIT. S8 31%. H-NR (400 MHz, DMSO-d6) &: 9.41 (br, 1H), 8.11-8.08
(m, 1H), 7.66-7.38 (m, 6H), 7.21-7.19 (m, 1H), 6.87-6.86 (m, 1H), 4.19-4.15 (m, 2H), 3.88 (s, 3H),
3.61-3.58 (m, 4H), 3.53(s, 3H), 2.77-2.72 (m, 2H), 2.54-2.36 (m, 10H).
Al 270 1-(3,4-tho| | E o d )-8-1| 5] -3~

[3-H|EA-4-(3-BZD4-Ad =2 Z ) 3w d -1 2= Z[4,3-c] F
=2(1.26)
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[0726]
[0727]

[0728]

[0729]
[0730]

[0731]

[0732]
[0733]
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NN O
PP
Ry R \Q\O
o \\\
=N
1.~

(2-Z2 =g )golvdolyl thald 4-(3-FR2X2IH)EZY JPo|lm2FZeo|EE A3l Ao 2500 A
g A wet etEe FAAT. S 21%. H-NR (400 MHz, DMSO-d6) &: 9.41 (br, 1H), 8.11-
8.08 (m, 1H), 7.67-7.39 (m, 6H), 7.17-7.14 (m, 1H), 6.87-6.86 (m, 1H), 4.13-4.07 (m, 2H), 3.90-3.87
(m, 2H), 3.51-3.30 (m, 6H), 3.33-3.29 (m, 2H), 2.55-2.35 (m, 12H), 1.97-1.90 (m, 2H).

YAl 28 1-(3,4-tholmlE H d)-8-H EA|-3-{4-H| E A -3-[2-(EZH4-D) o EA 9D }- -y == (4, 3-
clFAE=A(1.43)

P10 tjxle] 5-[1-(3,4-tho|wEdd)-8-w| SA-1FH &} EZ[4,3-c]|AEA-3-Y |-2-v EA A= (P27) 2 1.24.1
galel 4-(2-E22 ) EEY slo|mR2E 20| =g AMEste] HAle] 2594 71Ag dafe] we stES 3
3kt

Al 29: 3-{4-HEA-3-[2-(BEH-4-) ol EA] |¥d }-1-d d- 1A 2 E 2 [4,3-c] F&=A(1.53)

S
()

P10 thalel 2-WlEA-5-(1-HLd-1FT 2t 2[4, 3-c]FHE=EH-3-9)
EEY S| E2F 20| =5 ARt HAld) 2594 71 ASE At e} SjtES FAdsSl.

A= (P32) E 1.24.1 tiale] 4-(2-F 229
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[0734] AAld] 30: 3-(1,3-MF o] &&-5-U)-1-(3,4-tho| i ) -1 HZE 2 [4,3-clA=H(1.27)
X 0 ACOK/ACOH
o e
N O k2
H
P14 1.27.1
N~N
P
SeRAE
e 0
N
[0735] . 127
[0736] 3-(1,3-Mlzto] &&-5-A7 ) A=A -4(1H) - (P11, 0.50g, 1.40mmol), 3,4-theo]H&Hd slol=glzl slo]=
22 do]=(1.27.1)(0.295g, 1.70mmol), AcOK(0.170g, 1.70mmol)<} AcOH(lOmfz)J SEES wNkegla,

st 7TAIZE st ZrEEla, 9 RER WZAAAT. FAdE AHES AL AcOH(10me) = A2 7 S}l
s AAT T Et,08 AH3e] 0.330g(51%) 2 ZA 3IFE(1.27)E ATsHATt. H-NMR (400 MHz, DMSO-d6)

§:9.52 (s, 1), 8.18 (d, J = 9.1 Hz, 1H), 7.75 (t, J = 8.4 Hz, 1H), 7.63(dd, J, = 8.1 Hz, J, = 1.7

Hz, 1), 7.59-7.52 (m, 3H), 7.51-7.48 (m, 1H), 7.46 (s, 2H), 7.13(d, J = 7.9 Hz, 1H), 6.14 (s, 2H),
2.41 (s, 3H), 2.36 (s, 3H).

[0737] Al 310 3-(1,3-MlzT}o]| &&-5-)-1-F|d-1/FI e} EZ[4,3-c] F =2 (1.28).

[0738]
[0739] 1.27.1 tidle] #d stol=ehd o=z FRefo|=g ALE3le] dAld] 309 71A g Aaje| wet aES A
shlth. H-NMR (400 MHz, DMSO-ds) &: 9.37 (s, 1H), 8.09 (d, J = 9.0 Hz, 1H), 7.78-7.71 (m, 6H), 7.64
(d, J=6.5 Hz, 1), 7.59 (s, 1H), 7.49-7.48 (m, 2H), 7.13(d, J=8.2 Hz, 1H), 6.13(s, 2H).
[0740] AAld] 32: 3-(1,3-HFtho| E&-5-YU)-1-(3,4-tfo| v Hd ) -8-W EA| - T 2} £ 2 [4,3-c] H =4 (1.29)
\ﬂ_’
t,\\ J/
N-N G
| y = )
0 e
| S \r\\@‘{j
AN
[0741] N
[0742] P11 dialel 3-(1,3-Wlxrtho] §&-5-U 7t ) -6-H A F = -4(1H)-(P12) & AH&3t] &Ald] 30904 7] A
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[0744]

[0745]

[0746]

[0747]

[0748]

[0749]
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Azte] wet SEES AT, H-NR (400 Mz, DMSO-ds) 8: 9.37 (s, 1H), 8.09 (d, J = 9.6 Hz, 1H),
7.62 (d, J =7.7Hz, ), 7.56 (d, J = 9.2 Hz, 2H), 7.47(s, 2H), 7.39 (dd, J,=8.8 Hz, J,=1.5 Hz, 1H),
7.12 (d, J = 8.4 Hz, 1H), 6.89-6.85 (m, 1H), 6.13(s, 2H), 3.54 (s, 3H), 2.40 (s, 3H), 2.36 (s, 3H).
Ao 33 3-(1,3-Wlz o] §&-5-%)-8-m FA-1-7 -1 9] 2hE 2[4, 3-¢c] F =7 (1.30)

pemey

\f‘

Z

oy -

P11 thalol] 3-(1,3-Mlzt}o] &&-5-A7l 1 d)-6-H E A A Ed-4(1H)-=(P12) 2 1.27.1 thale] #Hjd stoj=gR
solmrZralo|=E ALgste] HAld 300 71T Al wel HEES G, H-NR (400 Miz, DMSO-
d) 6: 9.37 (s, 1), 8.09 (d, J = 9.0 Hz, 1H), 7.78-7.71 (m, 5H), 7.63(d, J=7.8 Hz, 1H), 7.58 (s,
1H), 7.40 (d, J=6.6 Hz, 1H), 7.13(d, J=7.9 Hz, 1H), 6.81-6.80 (m, 1H), 6.13(s, 2H), 3.52 (s, 3H).

é’ﬁldi] 34 3_(374_1:}01uﬂgl\]iﬂ\é)—l—(l,2,3,4—3]53}3}"]5@0]'0]&%len‘a—_%oa])_qua'%i[473_0]':'11}5%
tlo]slol gz 2 eto] =(1.31)

HN’“
/@ K,C05 DMAA, 145C
QM& 0 e
Y Cul, Me,NCH,CO,H
o 72 h
P23 1.31.1 \\Ti“
N"‘?{ -
o
-
N
OMe
1312

1.3

3-(3,4-vol | E A # ) - 14| e} E 2 [4,3-¢] T = =1 (P23) (153mg,  0.5mmdl), tert-HE 7-HEE-3 4-Tho]slo|=
Bolo| AF=H-2(1N) -7t A o) E(1.31.1)(172mg, 0.55mmol), K,CO3(83mg, 0.6mmol), Cul(10mg, 0.05mmol),

N N-thol W& 22 A (11mg, 0. 1lmmol) T DMAA(2me) 8] E3HE-S Ardbol] 145ColA 72417 SoF wulelda, 9 &
L2 Y471, CHCLs2 3|AAI7]aL WA, NaEDTA®] 1% &olo= AHa}ar, L%M1o%4ﬁﬂ.ﬁ4ﬂ

HPLCE 2 Alshe] 87mg(33%)9] tert-HE 7-(3-(3,4-Thol M B A s ) -1 3| 5 2 [4,3-c] A 5 W-1-2)-3,4-T}o]
sfol = olo] a7 EeU-2(1)-7H A elo] E(1.31.2)F AFaU. H MR (400 Miz, DNSO-di): & 9.57 (s,
), 8.19 (d, J = 8.4 Hz, 1), 7.77 (m, 1H), 7.69 (dd, J, = 8.0 Hz, J, = 1.6 Hz, 1), 7.63(s, 1), 7.57
(m, 30), 7.51 (m, 2H), 7.17 (d, J = 8.4 Hz, 1H), 4.63(s, 2H), 3.88 (s, 3H), 3.86 (s, 3H), 3.68 (m,
2H), 2.98 (m, 2H), 1.45 (s, 9H). LCMS (ESI) m/z 538 [MH] .

tho] SAk(2me) & 1.31.2(45mg, 0.084mmol)2] 8ol tho]&Ak(2ml) & HCIS 3N &4& H7lsta vA, £3=
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[0750]

[0751]
[0752]

[0753]

[0754]

[0755]

[0756]

[0757]
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S AARE B F9 SRl wuteglth. dAE HAES oAFATIaL, AR AFsta U, 3ekskl 50T
14 A2AA 40mg(78%) 2] A B 3-(3,4-vholvHAIAE)-1-(1,2, 3, 4-H| E}s}o] = 2 ofo] i F Fd -7~
-1 HER[4,3-c] A=A dolglolmr I Rao]=(1.31)E AFSAT. H MR (400 Miz, DMSO-d): &

2

9.93(s, 1H), 9.80 (brs, 2H), 8.50 (d, J = 8.4 Hz, 1H), 8.01 (t, J = 7.6 Hz, 1H), 7.74 (m, 4H), 7.59-
7.66 (m, 3H), 7.20 (d, J = 7.6 Hz, 1H), 4.40 (m, 2H), 3.90 (s, 3H), 3.88 (s, 3H), 3.49 (m, 2H),

3.23(t, J=6.0 Hz, 2H).
YAl 35 3-(3,4-to]|HEAH L )-1-(1,2,3,4-H| Eg}slo] =R olo] A F mA-6-U)-UF Y etE 2 [4,3-c] FA =
tjolslol =7 E 2 glo] =(1.32)

i {EN\NH
e
260

-

1.31.1 Aol rert-H9 6-BZR-3 4-T}o]slo]EZolol A EA-2(1H)-7IEAH ) EE AlL3}e] Ao 349
J1Ag Azxte] wel g3ES AT H NR (400 Mz, DMSO-di): & 9.94 (s, 1H), 9.85 (brs, 2H),

8.53(d, J = 8.4 Hz, 1H), 8.02 (m, 1H), 7.70-7.78 (m, 4H), 7.60-7.65 (m, 3H), 7.20 (d, J = 8.4 Hz, 1H),
4.47(m, 2H), 3.90 (s, 3H), 3.88 (s, 3H), 3.46 (m, 2H), 3.18 (t, J = 6.0 Hz, 2H).

HAle] 360 1-(2,3-T}o]sto| =R -1[FoFo] ARl E-5-Y)-3-(3, 4-to| v EA H D) - UF ] 2} &2 [4,3-c]F=d Tl
slolmzFZ glo] = (1.33)

SNH

ZHCI

1.31.1 thale] tert-H¥ 5-BER-1 3-Tlo]slo]|mR-2/0}o] A E-2-FEAFHo|ESE AL-&alo] ZAJe] 340l A
J1 g Azt wet shetES skt H NMR (400 MHz, DMSO-di): & 10.27 (brs, 2H), 9.93(s, 1H), 8.49

(d, J=8.4Hz, 1), 8.00 (t, J=7.6 Hz, 1), 7.89 (s, 1H), 7.83(d, J = 8.4 Hz, 1H), 7.77 (m, 2H),
7.71 (t, J=17.6 Hz, 1H), 7.61 (m, 2H), 7.20 (d, J = 8.0 Hz, 1H), 4.69 (m, 4H), 3.90 (s, 3H), 3.88 (s,
3.

HAle] 37: 3-(3,4-vel vl A )-8~ FA-1-(1,2, 3, 4-E| Eg}3lo]| R obo] aF] m d-7-<d ) -1H-v] epE = [4,3-

=

clH =Y tholslo| =R EF R Efo]=(1.34)

2HX

~0 g
/Q\@ vy gj
N 7N
SN Nl
9;\}“ S
‘ E=ve

V0
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[0758]

[0759]

[0760]

[0761]

[0762]

[0763]
[0764]

[0765]
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P23 thAle] 3-(3,4-thol | EA # D )-8-H| ZA]-14-9] g} 2[4, 3-c] A =D (P24) S AFR3Fo] Ao 3404 7] A3k
Aztel] wet SHEES T4, H MR (400 MHz, DMSO-dy): & 9.82 (brs, 2H), 9.80 (s, 1H), 8.43(d, J

= 9.2 Hz, 1), 7.75 (m, 3H), 7.59-7.67 (m, 3H), 7.19 (d, J = 8.4 Hz, 1H), 6.87 (d, J = 2.8 Hz, 1H),
4.41 (m, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.62 (s, 3H), 3.47(m, 2H), 3.22 (m, 2H).

Al 38 3-(3,4-Thol Wl E A FH Y)-8-H| HA]-1-(1,2,3,4-EH| E&}slo]| =2 olo] AT w8l -6-U ) - 13 2} & 2 [4,3-
clA=Y tholslelmgzEF 2o =(1.35)

o
N

=
™

2HCH

P23 thAle] 3-(3,4-tho]HEX H D) -8-H|EA-1FT =2 [4,3-c]A=A(P24) D 1.31.1 talel tert-HE 6-
HRR-3 4-tjo|slo] ERolo] AFEA-2(1))-7Hg Ao EE AL&3te] Al 340 A 7| AlgE Axfol| ule} 3%

< 3T, I NMR (400 MHz, DMSO-ds): & 9.90 (brs, 2H), 9.80 (s, 1H), 8.45 (d, J = 9.2 Hz, 1H),

i

7.74 (m, 3H), 7.66 (dd, J, = 9.2 Hz, J, = 2.4 Hz, 1H), 7.63(d, J = 8.0 Hz, 1H), 7.59 (d, J = 1.6 Hz,
1), 7.19 (d, J = 8.4 Hz, 1H), 6.91 (d, J = 2.4 Hz, 1), 4.46 (m, 2H), 3.89 (s, 3H), 3.87 (s, 3H),
3.61 (s, 3H), 3.45 (m, 2H), 3.18 (m, 2H).

Aol 390 1-(2,3-t}oldlo)| B2 -1H-0}0] Q1 E-5-Y)-3-(3,4-tho| v A 9| d ) -8-H| B A - 1T 2t E 2[4, 3-c] F
=g tho|slolm2E 2ol =(1.36)

0
A0 NH
X % 2N ,lC:jS:J
- N‘

SR 2Hal

(O
8]

P23 thale] 3-(3,4-tto] | SA A ) -8-H| EA| -1 =2 [4,3-c]FA =D (P24) 2 1.31.1 diXlel tert-FE 5-

HE -], 3-T}e]glo| =R -2f-oto] 2l E-2-71 R AU | ES ALE5le] HAlo] 3404 71AE A ulg} 3FE
< gdakdth. H MR (400 MHz, DMSO-dy): & 10.25 (brs, 2H), 9.79 (s, 1H), 8.41 (d, J = 9.2 Hz, 1H),
7.90 (s, 1H), 7.84 (d, J = 8.4 Hz, 1H), 7.79 (d, J = 8.0 Hz, 1H), 7.75 (dd, J; = 8.4 Hz, J, = 1.6 Hz,

1), 7.65 (m, 1H), 7.59 (d, J= 1.6 Hz, 1H), 7.19 (d, J =8.4 Hz, 1H), 6.86 (d, J = 2.8 Hz, 1H), 4.68
(m, 4H), 3.89 (s, 3H), 3.88 (s, 3H), 3.60 (s, 3H).

Aol 40: 3-(3 4-Tho] v H A D) -6-v 5 A -1-(1,2,3, 4-B] Ee}aho] = Zofo] 27 35 91-7-91)-1H-] e} E 2[4, 3-
clA=Y tholslelmazEFaz o] =(1.37)
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[0766]

[0767]

[0768]

[0769]

[0770]

[0771]

[0772]

[0773]
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4

Q

LA Ay

e
=

2H0

P23 thalol] 3-(3,4-tfol W EAH D) -6-H EA -1 BZ 2 [4,3-c]F = (P25) S AFL38] Ao 34004 7] A5
Azte] wet st AeHITE. H MR (400 MHz, DMSO-ds): & 9.67 (brs, 2H), 9.60 (s, 1H), 7.70 (m,

3H), 7.57-7.66 (m, 3H), 7.53(d, J = 8.0 Hz, 1), 7.22 (d, J = 8.8 Hz, 1), 7.16 (d, J = 8.4 Hz, 1H),
4.40 (m, 2H), 4.12 (s, 3H), 3.89 (s, 3H), 3.88 (s, 3H), 3.49 (m, 2H), 3.22 (m, 2H).

Aol 411 3-(3,4-ttelM B A A D)6~ FA-1-(1,2,3,4-EH Ee}slo] = Zolo] A7) 5 -6~ ) -1 2F £ 2 [4,3-
clF =2 tolslol =z 2 mElo]=(1.38)

g
o

2HG
P23 thalell 3-(3,4-thol | EA D) -6-m| A - 14T 2hE 2 [4,3-c]F = (P25) 2 1.31.1 Aol rert-HE 6-
HER-3 4-t}o]glo| E2olo| A md-2(1)-7I A ES AL838le] Ao 3404 7|3 dxfel| wetl 313t
29 A5k, H NIR (400 MHz, DMSO-dy): & 9.90 (brs, 2H), 9.61 (s, 1H), 7.55-7.73(m, 7H), 7.22 (d,

J=8.4Hz, M), 7.16 (d, J = 8.4 Hz, 1H), 4.46 (m, 2H), 4.13(s, 3H), 3.88 (s, 3H), 3.88 (s, 3H), 3.45
(m, 21, 3.17 (t, J =6.0 Hz, 2H).

HAld 420 1-(2,3-to]dlo] =2 -1H-0}o] A1 E-5-Y)-3-(3,4-To| W ZA D ) -6-w| F A - FH & 2[4, 3-c] 7
3 tolslo|l =2 SR eto] =(1.39)

o
P23 thale] 3-(3,4-tho| Wl EA H )~ ] Al-1F92E 2[4, 3-c] A=A (P25) 2 1.31.1 el rtert-H¥E 5-
HRR-1,3-to|slo] ER-2[Folo| Rl E-2-FHg A B | EE AME3lo] Al 3404 7| Ag Axje] we} s3h=

S AT, H NR (400 Mz, DMSO-dy): & 10.32 (m, 2H). 9.61 (s. 1H), 7.88 (s, 1H). 7.75-7.81 (m,
2H), 7.73(dd, J; = 8.4 Hz, J, = 2.0 Hz, 1H), 7.65 (t, J = 8.4 Hz, 1H), 7.58 (d, J = 2.0 Hz, 1H), 7.56
(d, J=8.4Hz, 1), 7.23(d, J = 8.4 Hz, 1H), 7.14 (dd, J, = 8.4 Hz, J, = 0.8 Hz, 1H), 4.68 (m, 4H),
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[0774]

[0775]

[0776]

[0777]
[0778]
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4.13(s, 3H), 3.88 (s, 3H), 3.88 (s, 3H).

e 24

AAe A HPK1 &4 84 A3 598 Z2As ] f3) AL 12 £4 Addy 54 vhs
iz gl MBP 71 H (& TF Promega, Cat# V6393)& AM&3to] sl3t& %}*é% AAsY. &4& 2

A3 §4 BAL nlo]g2ZYolE # 7] ClarioStar PlusE AF&3}= Luminescence #410]3ith. 4 9=
A (40mM TRIS-HCI pH 7.4 WA 7.6, 20mM MgCl,, 0.05mM DIT, 0.1lmg/ml BSA) oA &4 WS S&&taitt.
DMSO % 3=l 100< &HolA Biomek FX NA =d A|AgS AF&&lo] 384 2 Diamond ¥ ZHo]E
(Axigen, Cat# P—384—1205Q—C—S) Aol 3eES AlFstE. 2XxHPK1I-MBP &35 (HE 5% 0.64ng/09] HPK1
9 45ng/ w9 MBP)S 1x 4 ghAllA FH|etlar, AT 5.5u09 EFES NBS7F A= 384w white W &
o] E (Corning, Cat#4513)°ﬂ A7VEA ek, e txTte Ao 1x =A FoA HPK1 glo] 5.5102] MBP 7|
A& AFEEIGTE. FHOEE 1% 9 100golA YA AT, T @A, the 9AE 53 Biomek
2ol S ALE3le WhE O Ed slEES ™ISt (DMSO &) 1xte] 100X IFES B4 sAldA
49u02] 210 uM ATPS} AA3HA &3atar, oo, 5.5me] old EFES 5.5u2 HPKI-MBP &3&3 A gt
& ZdlolEe] HIFsITE. EHoEE 1% &<k 100golA dAEEA AL, 1A S Aol 15fu|o] HA|
Ztk. thgol A 3u02] ADP-Glo A]2F(Promega, ADP-Glo™ 71uba] &A1 Cat# V9102)S H7lsiith. Z@olE
5 A4 30 st Aol AA AT, oo, A 6ue] 7IUA] HE AlF(Promega, ADP-Glo™ Kinase
Assay, Cat# V9102)& FH7Fstal, mlo]a2E#olE Eu7]|& AR&ste] W3S FA ST oA, Aes At
&3] 1CG, @& Asielth. Ki @& E A YERdE, "A"s Ki<10.0oMel Z&-&3kil, "B"E 10.0nM<
Ki<20.0nMell Z¢-&3km, "C"= 20.0nM<Ki<50.0nMell “3-&3taL, "D"+= 50.0nM<Kiel Z-&3ct.

[ Al
1 HPK1 Al sl
A=

#

j 154

1.3
1,14
1.16
1.17
1.18
1.21
1.22
1.24
1.25
1.26
135
1.36

HPKI Ki

DOy e ||

o~
hoL

e | T

AAd B. MV4-11 AIEZEA 4. RPMI-1640 ®i9F ¥l (PanEco cat # C363)°A MV4-11 NEFE A5}
CC50S AAsIFtt. SgES 1x9 HF FEE 100% DNSO 5 9% 3]4d] 93] 200x AFNor A =3 T).
25 2Ho]A Biomek(Beckman)E AF&-3}o] A 40007] M ES FERE 384-9U Zo]Eo] 40uS BEAAIZATEH.
SHES HUISH7] Aoll, MEE 37TCoA QAHol A ALY, 25 ~EH oA Biomek(Beckman)& AFE3}o] 78ud
AAg wjF MAE Fo] 34 EHolEE FEHagitt. #akF R, 2R 2dHoldE AMEste], 2ue] B4
= Foka, 78ue] Wi WiAI(SHEE 40X FA)e HIFsHITE. A7]eA 10uE FsaL, Edo]Ee] Aol
sl A7RsIAh(slgE 5x 84). EHelEE 3Y Bet 37T &4 AFHlo]dAZAT. 3 T, 10u09]
CellTiter-Glo (Promega)E Aol H7bstsla, W3S FHASIAT. (G #S ¥ Bol Yeha, "A"=

o g
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CCs0<50.0nMell 783k, "B"+&= 50.0nM<CCs5<100.0nMell “&-&3hH, "C"&= 100.0nM<CCs<500.0nMol| “F-&-3}aL,
"D"& 500.0nM<CCsll “&-&2tt.

[0779] [

=1

B]

MV4-11 AlZ=A

3tsh=
3t ﬁ#ﬁ MV4-11, CCso

1.1
1.3
1.14
1.16
1.17
1.18
1.21
1.22
1.24
1.25
1.26

=il S ol lellali--A1--4 =4l -

[0780]

[0781] AAd C. MOLM-13 AE=EA ®4. F3[0. A. Elgamal et al. J. Hematol. Oncol. 2020, 13, 8
(https://doi.org/10.1186/s13045-019-0821-7) Joll 71 A" Ax}el] uwpe} BAE Faqsksitt. (Cyp #S & Col Y

BRI, A" (C500.0nMel  F-gEka,  "B"E 500.0nM<CCs<1000.0nMell  ZF-g-ahH,  "C"i= 1000.0nM<
CC50<5000.0nMel] 4+-8-3FaL, "D"3= 5000.0nM<CCsoll AH-&-3hT}.

[0782] [3 C]
MOLM-{3 M ESA
FHE | Mowm-13, CCa
1.1 C
13 D
L.16 A
1.18 D
1.21 C
1.22 C
1.24 A
1.25 &
126 B
[0783]
[0784] AAle] D. FLT3 A3 &4 3 AIESA. FLT3 54 24 Asle] a9s 2437 sl o] &4& AH&siirt.
StE AES 9sk &4 7|9 FLT3 71uAl 24 2 WA 57 HotSpot™ 71ubAl #41 (Reaction Biology)S &
@ zrAAdYS Fal 7IuA =rle] Axd 9w FAles AREske] FLT3(wt), FLT3(D835Y) 2 FLT3(ITD)
o FA Ao ASE= AsEry A= =AU, SElo]= 7] A [FAIYAAPFAKKK]. 3}3HZS DMSO Z=oll A
10mM7HA] gl Rk, 3FeES 0.3 pMollA AlzbalA 3] A% A om 108 150 R=oA AJdskgith. o
Zat 3=l AEF-2AEUS 20 pMell A Al FbelA 4u] A% FAo® 108 1050 RO A&, o)



[0785]

[0786]
[0787]

[0788]
[0789]

[0790]

ZIHSd 10-2024-0093606

A izt stF=S 20 uMoll A Al&siA 3 AL g4 o= 1087 1050 REolA A3
ANA FaskAk. ATP AR AdliAlel A& Jhedk oyl AAstE ASs AMEFO
AXSA Y Ki = 1C50/(14[S1/Km). Ki #S ¥ Dol YelfE, "A"+&= Ki<0.5nMel *J%é}ﬂ "B"= 0.5nM<
Ki<2.0nMell A+-&3lH, "C"&= 2.0nM<Ki<5.0nMell 438}, "D"+ 5.0nM<Kiol A-&-3tc}. ® Eoll A HEK293 A|Z
548 Yepdt.

324 1(A-G)2 A B 1H-T 2E 2 [4.3-¢] A& H 2 FLT3 A5 24,

et= Ki, nM
FLT3 (wi) FLT3 (D835Y) FLT3 (ITD)
ZH|Z]E]H 6.3% 12.98* 2%
1.31 A A B
1.32 B B D
1.33 B A C
1.34 A A A
1.35 A A B
1.36 A A B

* E3] 271 CN111646978(A) = F E 2] H[0]

HEK293 N Z=/] CCsp 3 B E O] LFEFN S "A"= CCso< 10.0 uM O] AHE51 10, "B"=

10.0 nM < CCsp< 50.0 uM 9] -28}H, "C"= 50.0 pM < CCsp 3| 25T

i el = HEK?293, CCso

1.31 A

1.32 B

1.33 C

1.35 A

1.36 A
F58
Feidehd B QA S Agdtel ¥ AN FAHeR JAY 54 AANFH de Fue 35
¢ AL, FAT 5 AL Aolth, oldF #ERE theel AT WF TANE Jlow oud
o,
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