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(57) Abstract: The present invention relates to an indazole derivative or a pharmaceutically acceptable salt thereof, and a composition
for preventing, treating, or ameliorating cancer, comprising, as an active ingredient, the derivative or a pharmaceutically acceptable
salt thereof. The indazole derivative of the present invention is designed to provide strong binding to the C-terminal domain of Hsp90,
and does not affect the composite structure of Hsp90 and HSF-1, thus not inducing the activation of HSF-1 or the expression of Hsp
genes, thereby effectively promoting apoptosis of cancer cells. Thus, the indazole derivative of the present invention can be used in
the prevention, treatment, or amelioration of cancer.



WO 2024/080780 A1 |11} 1090100 00 00O O

Seoul (KR). ¢+X] &) (ANN, Ji Hyae); 08826 A &5
ekt ol ® 1) 1435 5183, Seoul (KR). Zut
(HOANG, Van-Hai); 08826 A &5 A] ok 3

1, 143% 5023., Seoul (KR). &+ %1 & (LA, Minh Thanh);
08826 A2 E A Zhel #et 7 1, 143% 5024, Seoul
(KR).

(74) = Ql: E3H ¢l £ (MUHANN PATENT & LAW
FIRM); 06144 X &5 A -7 AF=E 560, 8%,
Seoul (KR).

B AR (HE ZA7E gle &, 7heg BE S
=] A e B3 E 939]): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, IM, JO, IP, KE, KG, KH,
KN, KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA,SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TI, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

84 AAF (=9 FA7F gl &, 7l BE 7Y
A Ae] e B3 E £]3l9]): ARIPO (BW, CV, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), &k Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), 4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Al

1528
=
3}o]
vhol g
"l

0

— A ZABE A Q) S (FoF A 21F(3))

(57) 8FA: & w2 b}*(lndazole) oA e olo] oA om FHETlEe 9, R A7 F=A Ee o]
gL SR ow TIIE o o AE, e HMJ@L ZAE S #3k Aoz A, B dgo ouE fEAe=
Hsp90 2] C-terminal domamJJr ﬂeﬂﬁl AS Fo3l=E HdAYE Ao Hspo0 ¥ HSF-1 ¢ 2§84 +Zo| e
u| XA eko v 2 HSF-1 9 A3l Hsp A5 2 H‘?ﬂ% %Eé}xl ol g om dHZ AlES FAsleE,

qrel o, A&, = v del 282 5 sl



[1]

[2]

[3]

[4]
[5]

[6]

[7]

WO 2024/080780 PCT/KR2023/015723

7] & HoF

Bk 0 A 91 ThE f A Wi o] o] oFEFA 0 & &) 8 bss 9, o] 9] Az
o] 2 fRAN 0 R ¥EelE oF o, X ®, wiE AR 2 E S 33
Aotk

S sl ol A f ok 19906 o) o] 2 A% Z7kE] 0] 20009 thel A= B E o]
ol OFF 1,291 S MY B ALEE S e AL 9tk HER2 B4 R3S

hA| 3 Hhof] E A sh= 1 whul Al 4284 Q1 HER2(human epidermal growth factor
receptor 2)7F A F - o = A A 7S 3H2)2] 20~30%° A L EFLEAL, HER2
2491 St ol 7} £4) S0k Mgl WA Wol A, Ao 4E
Y= AESA R c} Aol T gk kg4 o] wl-- st}

HER2 44 f¥¢ X mA 2= dd S23A Ef 255 YH(trastuzumab,
g 00 HFF(dEE: @Y T-DMICEE: @5 o] /T Aot art
o) Pl e w Aol A AHEE AAH HE AL 53, EeaRT e

HER2 %A 49 3k} ol 12} %] & A (First-line treatment) & 5232 AF&- %] 31 Q1 O
L, 7R Fo A oF 40~50%2] 3HAL7F 12 A& YER Y, Z27]HEgo] 2 3
Abell A 52 90% 4 5=+= 11 ol 22k WA 2 b o) e & A Al E A
ol o] a3k dlo] ¥ FAA o] AEH Ao AAHA A& sHA "

rO*'

A, 224 78 Y (triple-negative breast cancer; ER-, PR-, HER2-) $-2}= #
A ke 2219l 10~15 %5 A4 5Fal, & 2 ¥ 8- A|(ER (estrogen receptor),

PR(progesterone receptor)) ' HER2 T o] Aol x o] glof, & =& X710l
HER2 3% A 2] 5.4 2] & el vkx] B3}, & 7)) Al==2-4] H]—Ol-/] TEAgeE
HEA Q1 A 32 55 4] 3} QE Al (Taxene Al F25= AnthracyclineA])ol] A 4] S 2 o] &35}

]

o
8

= agolth. F9d B4 A w A glv] wiel ThE ol gL furgkel ula] x|
= Aol vhekax] Lol vl & A7 AL S50l BAw T, iR e

ghapol A 2-3wd o ol Ajuko] VhERLEaL, 3, 2 W 9 W S o] B 7] #o 2 o]
74 frkE o] $hate] AEE Al GaFs vzl
37](stage-IN) 2 7Rk Bh2}o] 519 o] ] Al =5 (5-years overall survival)<> 55
% olstolr, ojn] A o] 7} X & @ FAH(advanced stage):= 5 ¥ o] U] A<EH©] 30
ot Wl § Wit} o] & BAe] h R FHA R 5 o] BT Abge]
ol =A| ¥ = w3 Al 2gk Aol



WO 2024/080780 PCT/KR2023/015723

[8]

[9]

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

Hspo0 A A= A A ] A B Aw o] A% 8)s) X A4 24, 53]
HER22| 7§ Hsp902| =2 client protein % S}L+2 Hsp90e©ll 2] 3l 7] tf-o}-A|
(kinase) E/d o] 25 A 0 & A H ) wpehA] Hspo09] &A= 3= 4 22 WA
o] 9 $1910] ¥ = p9SHER22| 4] 3} 2 HER2/HER3 dimerizationS 2} % 4] 0.
2 oA e 4= 9 0 H g Hspo0 & A A= HER22] A9 TA X 8A7E =9lem
2, %% WA FHFEZA 7HA| 7} =1

SEAIRE & A 71 %] A7A1 8 91 Hsp90 A 3l Al i= th 4 N-terminal HSP90-S- 4]
etz Ao = ofu]d A H-=, =40, 2 Heat shock response 5= & 421 gk H-2H-&
O 2 o el AdEtAY Ty At

ofof], & WP AFEE A ¢ QITHE R E A B3z o] o] ofs} A 0 % 5] 875 eh
%1 o] Hsp90 C-terminalll %+ 3k A eh= & o 8fo] Hsp902] &8 Al skar oF

Aol A FA s A, A S A EATE S fF s e gst
a1, b g oA ST}

kg o] A A% A

713 A

Bl o] HAL QIUbE {4 A i o] 9] oFst A o0 & 3| &%k & AlF
Shi= Aol )

e Bty o] thE B A2 gV QTS A i o] gt A o =2 3]-8-7)
S AL FaAEoR 2= ot oful A F T S ZAELS A e
= Aol

e Bty o] thE B A2 gV QTS A i o] gt A o =2 3]-8-7)
sk Ao Al 2H S Al ek Al



WO 2024/080780 PCT/KR2023/015723

[20] A=

[21] B+

[22] R, % T A= GGl Al E 47
al;

[23] R; % %‘*i L= C-Coll AEd &I
a, g7 A C-Ce®l A=A 71, Cs-Cro 3l
E| = A |2 A g Aol 7|4 A7) &
A7 gkl Zlolar, 7] EHEZAIE R
&7 0 = o 2 A

b‘%)\ . Z

skl Z1eh);

[24] Rsi= SR A7) Bi= C-Ce2l &HA[7]0]aL;

[25] Re X Ry A =2 FAst7 L dolst, 2447 C-Ce2l Ab&ad &2 7] AL
[26] Ry NRIOC(O)RII, OR,,, C5-Cyo®l S Hl 2ol Y], = Bl Egfs| =2 v b dobrl

71elaL;

oﬁi
ik
N
N
k]

[27] Roi= 74, C-Ce®l EFA 7], Bax= Cs-Cpp 8] Bl El| Al E 2 A 7] o] 2L (e] 7] A
71 Al ZA 22 LAY = A #o) A C-Cool At d AV 2 A skd A
P

[28] Rip 3 Ry A 2 L7 Aolsh, 242} C-Ceol AbEd A7 = C-C
w2l o 7o) a7 A A7) LA 7]= v X FHol A W E F] v e} d V| 2 %]
E] 7] ol).

[29] R+ C-Cio8l o} 7] 5= Cs-Cypo] MlE 7] o] a1(o] w), A7] Wil A 7] = v x| $o]
A BEA7 2 B8 A);

B0 CEedEdEEolF AT =tk

A

[31] Houlgdo] A o2 AV FHEAFEUSA V= REZ Y|
(morpholino), ¥ | 2] t] d 7] (piperidinyl), ¥ #| &} %1 4 7] (piperazinyl), | 5] ]
471 (pyrrolidinyl) & & = L&, of ol Al FHE A GFi=tt. 7] sl el 2olE 7]
= d v D7 (pyridinyl), 3] W] v 7] (pyrirnidinyl) 512} 2 d 7] (pyrazinyl),
7] (furyl), Bl .34 7| (thiophenyl), <A} 7] (oxazolyl), Wl = o] v| t}-Z 7]



WO 2024/080780 PCT/KR2023/015723

[32]
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(1) 5-Methoxy-2,2-dimethyl-N-(3-methyl-1H-indazol-6-yl)-2H-chromene-6-
carboxamide(3}312] 1-1, 6a);

(2) N-(1,3-dimethyl-1H-indazol-6-yl)-5-methoxy-2,2-dimethyl-2H-chromene-6-
carboxamide(3}312] 1-2, 6b);

(3) 5-Methoxy-N-(1-(2-methoxyethyl)-3-methyl-1H-indazol-6-yl)-2,2-dimethyl-2H-
chromene-6-carboxamide(3} H2] 1-3, 6¢);

(4) 5-Methoxy-2,2-dimethyl-N-(3-methyl-1-(2-morpholinoethyl)-1H-indazol-6-yl)-2
H-chromene-6-carboxamide(&} H2) 1-4, 6d);

(5) 5-Methoxy-2,2-dimethyl-N-(3-methyl-1-(2-(pyridin-3-yl)ethyl)-1H-indazol-6-
yl)-2H-chromene-6-carboxamide(%} 314} 1-5, 6e);

(6) 5-Methoxy-2,2-dimethyl-N-(3-methyl-1-(2-(pyridin-4-yl)ethyl)-1H-indazol-6-
yl)-2H-chromene-6-carboxamide(&} 3}2] 1-6, 6f);

(7) 5-Methoxy-2,2-dimethyl-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-
indazol-6-yl)-2H-chromene-6-carboxamide(3} &} 2] 1-7, 11k);

(8) 5-Methoxy-2,2-dimethyl-N-(3-methyl-1-(2-(4-methylpiperazin-1-yl)ethyl)-1H-
indazol-6-yl)-2H-chromene-6-carboxamide(&} 2}2] 1-8, 111);

(9) 5-methoxy-2,2-dimethyl-N-(3-methyl-1-(3-(1-methylpiperidin-4-yl)propyl)-1H-
isoindol-6-yl)-2H-chromene-6-carboxamide(&} 212 1-9, 11m);
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[43] (10) 5-methoxy-2,2-dimethyl-N-(3-methyl-1-(3-(4-methylpiperazin- 1-yl)propyl)- 1 H-
indazol-6-yl)-2H-chromene-6-carboxamide(3} &} 2] 1-10, 11n);

[44] (11) N-(1-(2-(1-(but-2-ynoyl)piperidin-4-yl)ethyl)-3-methyl- 1 H-indazol-6-yl)-5-met
hoxy-2,2-dimethyl-2H-chromene-6-carboxamide(&} 2+2] 1-11, 110);

[45] (12) N-(1-(2-(1-acryloylpiperidin-4-yl)ethyl)-3-methyl-1H-indazol-6-yl)-5-met
hoxy-2,2-dimethyl-2H-chromene-6-carboxamide($} 8} 2] 1-12, 11p);

[46] (13) 5-methoxy-2,2-dimethyl-N-(1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-indazol-6-
yl)-2H-chromene-6-carboxamide(%} 8}2] 1-13, 12k);

[47] (14) N-(1H-indazol-3-y1)-5-methoxy-2,2-dimethyl-2H-chromene-6-carboxamide( &}
sk2] 1-14, 18a);

[48] (15) 5-Methoxy-N,2,2-trimethyl-N-(1-methyl-1H-indazol-3-yl)-2H-chromene-6-
carboxamide(3}312] 1-15, 18b);

[49] (16) 5-Methoxy-N-(1-(2-methoxyethyl)-1H-indazol-3-yl)-2,2-dimethyl-2H-
chromene-6-carboxamide(3} 2] 1-16, 18c);

[50] (17) 5-Methoxy-N-(1-(3-methoxypropyl)- 1 H-indazol-3-yl)-2,2-dimethyl-2H-
chromene-6-carboxamide(3} 312 1-17, 18d);

[51] (18) 5-Methoxy-N-(1-(2-(2-methoxyethoxy)ethyl)-1H-indazol-3-yl)-2,2-dimethyl-2H
-chromene-6-carboxamide(3} 814 1-18, 18e);

[52] (19) 5-Methoxy-2,2-dimethyl-N-(1-(2-(methylamino)ethyl)-1H-indazol-3-yl)-2H-
chromene-6-carboxamide(3} H2) 1-19, 191);

[53] (20) 5-Methoxy-2,2-dimethyl-N-(1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-3-
yl)-2H-chromene-6-carboxamide(%} 3}2] 1-20, 18g);

[54] (21) 5-Methoxy-2,2-dimethyl-N-(1-(2-(4-methylpiperazin- 1-yl)ethyl)-1H-indazol-3-
yl)-2H-chromene-6-carboxamide(%} 8}2] 1-21, 18h);

[55] (22) 5-Methoxy-2,2-dimethyl-N-(1-(2-morpholinoethyl)- 1 H-indazol-3-yl)-2H-
chromene-6-carboxamide(3} 3H2) 1-22, 18i);

[56] (23) 5-Methoxy-2,2-dimethyl-N-(1-(2-(pyridin-3-yl)ethyl)- 1 H-indazol-3-yl)-2H-
chromene-6-carboxamide(3} &} 2] 1-23, 18j);

[57] (24) 5-Methoxy-2,2-dimethyl-N-(1-(2-(pyridin-4-yl)ethyl)- 1 H-indazol-3-yl)-2H-
chromene-6-carboxamide(3} 312 1-24, 18k);

[58] (25) 5-Methoxy-N-(1-(2-methoxyethyl)-1H-indazol-3-yl)-N,2,2-trimethyl-2H-
chromene-6-carboxamide(3} H2] 1-25, 20c);

[59] (26) 5-methoxy-2,2-dimethyl-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-
indazol-6-yl)chroman-6-carboxamide(&} 2}2] 1-26, 34);

[60] (27) 5-ethoxy-2,2-dimethyl-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-
indazol-6-yl)-2H-chromene-6-carboxamide(3} &} 2] 1-27, 35);

[61] (28) 2,2-diethyl-5-methoxy-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-

indazol-6-yl)-2H-chromene-6-carboxamide(3} &} 2] 1-28, 36);



WO 2024/080780 PCT/KR2023/015723

[62] (29) 5-fluoro-2,2-dimethyl-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-
indazol-6-yl)-2H-chromene-6-carboxamide(3} &} 2] 1-29, 37);

[63] (30) 5-chloro-2,2-dimethyl-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-
indazol-6-yl)-2H-chromene-6-carboxamide(3} &} 2] 1-30, 38);

[64] (31) N-methyl-N-(4-((3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-indazol-6
yl)carbamoyl)phenyl)benzamide(3} &} 2] 1-31, 42a);

[65] (32) N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl)-4-(N-
methyl-2-(4-methylpiperazin-1-yl)acetamido)benzamide( &} 8} 2] 1-32, 42b);

[66] (33) N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H-indazol-6-yl)-4-(4-
methylpiperazin-1-yl)-2-((tetrahydro-2 H-pyran-4-yl)amino)benzamide(¥} 8} 2] 1-33,
46);

[67] (34) N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl)-3-(pyridin-4-
yl)benzamide(3} 3}2] 1-34, 50a);

[68] (35) N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl)-3-(pyridin-3-
yl)benzamide(3} 3}2] 1-35, 50b);

[69] (36) N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl)-4-(pyridin-4-
yl)benzamide(3} 3}2] 1-36, 50c);

[70] (37) N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl)-4-(pyridin-3-
yl)benzamide(3} 3}4] 1-37, 50d);

[71] (38) 2-methoxy-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl)-3-
(pyridin-4-yl)benzamide($} 8} 2] 1-38, 50¢);

[72] (39) 2-methoxy-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl)-3-
(pyridin-3-yl)benzamide($} 8} 2] 1-39, 50f);

[73] (40) 2-methoxy-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl)-4-
(pyridin-4-yl)benzamide(3} 8} 2] 1-40, 50g);

[74] (41) 2-methoxy-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl)-4-
(pyridin-3-yl)benzamide($} 8} 2] 1-41, 50h);

[75] (42) N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl1)-4-phe
noxybenzamide(&} 8}2] 1-42, 57a);

[76] (43) 4-(benzyloxy)-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-indazol-6-
yl)benzamide(3} 3}2] 1-43, 57b);

[77] (44) 4-((4-fluorobenzyl)oxy)-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-
indazol-6-yl)benzamide(&} 212] 1-44, 57c);

[78] (45) 4-((3-fluorobenzyl)oxy)-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-
indazol-6-yl)benzamide(&} 2}2] 1-45, 57d);

[79] (46) 4-((4-chlorobenzyl)oxy)-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-
indazol-6-yl)benzamide(&} 212] 1-46, 57e);
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[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]
[89]

[90]

[91]

[92]

(47) 4-((3-chlorobenzyl)oxy)-N-(3-methyl- 1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-
indazol-6-yl)benzamide(&} 212] 1-47, 57f);

(48) 2-methoxy-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-yl)-4-
phenoxybenzamide( &} 3}2] 1-48, 57g);

(49) 4-(benzyloxy)-2-methoxy-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-
indazol-6-yl)benzamide(&} 2}2] 1-49, 57h);

(50) 4-((3-fluorobenzyl)oxy)-2-methoxy-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)
ethyl)-1H-indazol-6-yl)benzamide(&} &+2] 1-50, 57i);

(51) 4-((4-fluorobenzyl)oxy)-2-methoxy-N-(3-methyl-1-(2-(1-methylpiperidin-4-yl)
ethyl)-1H-indazol-6-yl)benzamide(2} 8} 2] 1-51, 57j);

(52) 4-((3-Chlorobenzyl)oxy)-2-methoxy-N-(3-methyl- 1-(2-(1-methylpiperidin-4-y1)
ethyl)-1H-indazol-6-yl)benzamide(3} &} 2] 1-52, 57k); 2

(53) 4-((4-Chlorobenzyl)oxy)-2-methoxy-N-(3-methyl- 1-(2-(1-methylpiperidin-4-y1)
ethyl)-1H-indazol-6-yl)benzamide(1-53, 571).
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[93] e e A 2A, 7] FetA 2SS V] AvE F52A B o
o] ofstA o & & & 7bsd o R AUAE FULE &= A d 7 vt

[94] 2 o] v E o 2 A, A7 Al = 3k 2] B A (parclitaxel), &
A B4l (docetaxel), = A FH] 4l (doxorubicin), 2= 2} 3] d (sorafenib), H] &}
' (Vemurafenib), ©] 2] = €] Zk(irinotecan), A 2= 2} ¥l (cisplatin), &3}l
(alpharadin), 7] & 4FE £ (mitoxantrone), A] & & 3 2~ 31| = (cyclophosphamide),
H1E-2} 2~ ¥l (vinblastine), 7} 5.3 2} €l (carboplatin), @ E] =v}o] Al-D(actinomycin-
D), ol & EZ A} o] = (etoposide), Bl H 3EA}o] = (teniposide), H] 4+ E @l (bisantrene), &
3 &) ¥ & (homoharringtonine), &= 2] ¥ (Gleevec; STI-571), 5-5 2 2 &2 9-2}2 (5-
fluorouracil), -3 ¥H(busulfan), = -2l (chlorambucil), &2 H(melphalan), U E
270 ™ 2~ E} = (nitrogen mustard), Y E 2 4~ 9-# O}(nitrosourea), & 0| 59 2% &
A 7 Ao}, ool AghE = A& of T}

(951 SRt AR, Y] oA 2= W, L AAL AEAL R
FAPA R o] Fol 7 o RBE AE Y= o] - 3l o] 9] A E S 2= AY S
RO}, ol A ghE = A2 of T

[96]

[97] E5H 28-S A QIS J A = o] 9 ofshA o 7 5875 E 1= N
Aol] Fof eh= @A & k= o o = X5 S Al gkt

[98] gk ol 2 o o = A58 oFAY] AlRE g Y] QltkE f A
L= olof ofetA o' 58 7tes o S E AlTEtt

[99]

[100] E5 28-S A kS f A e oo sfEET Ao R 8T o
e FaATeR st YAy EE S S E 2 ES AT

[101] EEH 2 UEE A QvkE A = ol A ESA o 38Tt A&
FadEo g dh= oF ol mi= A S A 2 ES A TS

[102]  E3H 22 A7 QInkE f A e ol AR H o R 8 87sd oS
FadFo g gt oF o Bi= A S AL R 2 E S Al TS

[103]

[104] EE 2 & Y] [3hehA 2] HEi= (31 31 o' B A= shek e (3
21 4) 1= (8181 512 A E = S E S v A7 = B E 2 EetE (35
AR A= QTS § A = ol ofeha o= 3] §7tss 9o Al
Ha Al gkt

[105] [3}sh2] 1]

[106] o

-
Ry
[107] [3}sH2] 2]
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[108]

[109]
[110]

[111]
[112]

[113]
[114]

[115]
[116]

[117]

[118
[119
[120
[121

— e e

=

Ry 74 3= C-Ceol A& &
2ol A C-Ce8] EF A7), Cs-Cppe] Sl H Z A
ol 7| & X 3ke Aola1(o] 7| A A

m
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WO 2024/080780 PCT/KR2023/015723
712 A ZE Aolar, gV FH ZAE 22 7] &= v X 3ol ALY C-Ceo] A&
447], o = o ZEAEHE A
%)\ N

[122] A7) g ekl 1 2 352 300 A,

[123] R, 74 4= C-Ceol AM&d & 7] A,

[124] A7 47171 9] 1 o]/l A= v X FFol AY C-Ceel &EA] 7], Cs-Co 2] 3l E
A EZLEAT], B C-Cpd dlHIZolE 7|2 X 3E Al o] a1(o] 7] A A7 &=
Al 715= Bl X ko] ALt C-Co] &=A lfﬁ x| 2t Flolar, 7] sH ZAIE2Y
A 7]= vl A ol AL C-Cel Atsd & 7], o = o =2 XAE

%)\ N

Ay

[125] A7) g skl 1 3152 4ol A,

[126] Rsi= %?'—Zﬂﬂ L= Cr- Cs/] OL:’}\] 710 al;

[127] Rs & R A2 FAstAL AolslH, 22 C-Col AM&d &7 a1

[128] A7) gekal 1 852 500 A,

[129] Ry NR(C(O)R,;, OR s, Cs-C o8] 3l H| 2ol 7], = Bl Egts| =2 v g d o} rl
7]0] a1,

[130] RoT T4, C-Ce®l &FA7], = Ci-C 0] lEH| ZA| E 2 7] o] a1(e] 7] A
A7) I ZA F2 S 7] = B X o] AL C-Ceo] AMEY 7|2 X3 A

D

[131] Ry R Ry A2 Fdat7 v Aol st
w2l oF 7ol LA VA V] A=
A,

[132]  Rpi= C5-Cp® oFE 7] HE3= Cs-Cjo 8] A 7] (0] o, 7] A 7] = v x| $ho] A1}
SRAV|E X3 AN ? 1

[133] &2 d T2, 7] [E}ﬁw 212 FAHE ShE2 8] el E
2 3AHEsgdEER HOVJ FO FE MEE = o] - 3l o] Aol AY
T A0, olof A ghy] = A& o,

{0

O

M, 747 C-Cofl APE R LAY s CC
] 2 kol At v e v s e A 7] = ] 9

[134] (1) 3-Methyl-1H-indazol-6-amine(%} 3}4] 2-1, 5a);

[135] (2) 1,3-Dimethyl-1H-indazol-6-amine (3} 8}2] 2-2, 5b);

[136] (3) 1-(2-Methoxyethyl)-3-methyl-1H-indazol-6-amine(3} &} 2] 2-3, 5¢);
[137] (4) 3-Methyl-1-(2-morpholinoethyl)-1H-indazol-6-amine( &} &+ 2] 2-4, 5d);
[138]  (5) 3-Methyl-1-(2-(pyridin-3-yl)ethyl)- 1 H-indazol-6-amine(3} 12 2-5, 5e);
[139]  (6) 3-Methyl-1-(2-(pyridin-4-yl)ethyl)- 1 H-indazol-6-amine(3} 8} 2] 2-6, 5f);
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[140]

[141]

[142]

[143]

[144]
[145]

[146
[147
[148
[149
[150
[151
[152
[15
[154
[155

e e e e d e e e e

[156
[157
[158
[159
[160
[161

e e b bd

[162]
[163]

[164]
[165]
[166]

(7) 3-Methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-amine( &} 8} 2] 2-7,
9k);

(8) 3-Methyl-1-(2-(4-methylpiperazin-1-yl)ethyl)-1H-indazol-6-amine( &} 8} 2] 2-8,
91);

(9) 3-methyl-1-(3-(1-methylpiperidin-4-yl)propyl)-1H-indazol-6-amine( &} 8} 2] 2-9,
9m);

(10) 3-methyl-1-(3-(4-methylpiperazin- 1-yl)propyl)-1H-indazol-6-amine( &} 8} 2]
2-10,9n); 2

(11) 1-(2-(1-methylpiperidin-4-yl)ethyl)-1H-indazol-6-amine( &} 3} 2] 2-11, 10k).

ool v R 2, AV (3o 312 B4 = 32 6] 3ok
E2 TAH = R EER ol Fo o2 AEEE o = sl o] 4gSl A
A G AL, ool Alghe = S of T

(1) 1-Methyl-1H-indazol-3-amine(&} 2}2] 3-1, 17b);

(2) 1-(2-Methoxyethyl)-1H-indazol-3-amine( &} 2}2] 3-2, 17c¢);

(3) 1-(3-Methoxypropyl)-1H-indazol-3-amine(&} 3}2] 3-3, 17d);

(4) 1-(2-(2-Methoxyethoxy)ethyl)-1H-indazol-3-amine(&} &} 2] 3-4, 17e);

(5) 1-(2-(1-methylpiperidin-4-yl)ethyl)- 1 H-indazol-3-amine( &} 212} 3-5, 17g);

(6) 1-(2-(4-methylpiperazin-1-yl)ethyl)-1H-indazol-3-amine($} 8} 2] 3-6, 17h);

(7) 1-(2-Morpholinoethyl)-1H-indazol-3-amine( 3} 8}2] 3-7, 17i);

(8) 1-(2-(Pyridin-3-yl)ethyl)-1H-indazol-3-amine($} 3}2] 3-8, 17j); &

(9) 1-(2-(Pyridin-4-yl)ethyl)-1H-indazol-3-amine(3} &} 2] 3-9, 17k).

g o] thE A B2, V] (3 42 A E = B EES 8] 81k
E2 TAH = R EER ol Fo o2 AEEE o = sl o] 4gSl A
A G AL, ool Alghe = S of T

(1) 5-methoxy-2,2-dimethyl-2H-chromene-6-carboxylic acid(2} &} 2] 4-1, 29);

(2) 5-ethoxy-2,2-dimethyl-2 H-chromene-6-carboxylic acid(} 8121 4-2, 30);

(3) 2,2-diethyl-5-methoxy-2H-chromene-6-carboxylic acid(¥}8}2] 4-3, 31);

(4) 5-fluoro-2,2-dimethyl-2H-chromene-6-carboxylic acid( &} 8}2] 4-4, 32); 2

(5) 5-chloro-2,2-dimethyl-2H-chromene-6-carboxylic acid(&} g} 2] 4-5, 33).

g of thE Rl o 24, AT (314 512 A H = 3 EE 8] 3194
E2 TAH = R EER ol Fo o2 AEEE o = sl o] 4gSl A
A G AL, ool Alghe = S of T

(1) 4-(N-methylbenzamido)benzoic acid(&} 214} 5-1, 41a);

(2) 4-(N-methyl-2-(4-methylpiperazin-1-yl)acetamido)benzoic acid($}8}2] 5-2,
41b);

(3) 3-(pyridin-4-yl)benzoic acid($} 8} 2] 5-3, 49a);

(4) 3-(pyridin-3-yl)benzoic acid(3}8}2] 5-4, 49b);

(5) 4-(pyridin-4-yl)benzoic acid($} 8} 2] 5-5, 49¢);
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[167] (6) 4-(pyridin-3-yl)benzoic acid (3} &2} 5-6, 49d);

[168] (7) 2-methoxy-3-(pyridin-4-yl)benzoic acid(3}&}2] 5-7, 49e);

[169] (8) 2-methoxy-3-(pyridin-3-yl)benzoic acid(®}}2] 5-8, 49f);

[170] (9) 2-methoxy-4-(pyridin-4-yl)benzoic acid(2}8}2] 5-9, 49¢);

[171]  (10) 2-methoxy-4-(pyridin-3-yl)benzoic acid(3}8}F4] 5-10, 49h);

[172] (11) 4-phenoxybenzoic acid(3}8}2] 5-11, 56a);

[173] (12) 4-(benzyloxy)benzoic acid(3} &} 2] 5-12, 56b);

[174] (13) 4-((4-fluorobenzyl)oxy)benzoic acid(3}8F2] 5-13, 56¢);

[175] (14) 4-((3-fluorobenzyl)oxy)benzoic acid(3}&}2] 5-14, 56d);

[176] (15) 4-((4-chlorobenzyl)oxy)benzoic acid($}}2] 5-15, 56e);

[177] (16) 4-((3-chlorobenzyl)oxy)benzoic acid(3} 82 5-16, 56f);

[178] (17) 2-methoxy-4-phenoxybenzoic acid(&}3}2] 5-17, 56g);

[179] (18) 4-(benzyloxy)-2-methoxybenzoic acid(%}8}4] 5-11, 56h);

[180] (19) 4-((3-fluorobenzyl)oxy)-2-methoxybenzoic acid(&}2}2] 5-11, 56i);

[181] (20) 4-((4-fluorobenzyl)oxy)-2-methoxybenzoic acid(&} 2}2] 5-11, 56));

[182] (21) 4-((3-Chlorobenzyl)oxy)-2-methoxybenzoic acid(3} 8}2] 5-11, 56k); 2

[183] (22) 4-((4-Chlorobenzyl)oxy)-2-methoxybenzoic acid(®}8}2] 5-11, 561).

[184] P utgo] t& Fd o2, 47 [3}eh4] 2] 1= (3} e} 312 FA 5= 313
28 A [§}€L/\1 41 B+ [§]r /\1 5105 4/\]3 §}6LH —]Ei/\] ZEF/]
o}<£(hydroxybenzotriazole, HOBt), E 2] ol & o} ¥l (triethylamine, Et;N), 2 EDC-HCI
o] £3t=ol A7Fto BN HhEA 7= A Y 5= ) o] uf, &= T &2 2
EHDCM)Y =+ Ao}, o]l Al gk = 312 of T

[185] g o] It E Sl o 24, V] vEE ol F f7] FFES FESta, Al FH e
= dzsta, AFo A w58k dAE o 233 S Q)

4o 5}

[186] & -2 1t}E(indazole) A W= o] oFstH o 2 & grhsgh 1, 2 A
7] A B olo 98 fraAdF o E8shi= o ok, A B, s fAE 2
A= ol We AL =2A, & g of QIThE /%A = Hsp90=} HSF-19] &-3HA)
TZo Geke XA o HE HSF-19] @43y Hsp FrAAMES] Ld S F i
SHA] eFol A o 72 GAM L AME S FHxlstnw, b o, X5, = A
of &&= o gl

[187] e B_Tjrb ol gl A Aw¥ A&l e A Fon, Agy A o
tE adE2 ot o 7 A ZERE T4 vimAtel Al B st ol E o S
Zlol .
cwe) gae 4

[188] 1
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[189]

[190]

[191]

[192]

[193]

[194]

[195]

[196]

[197]

[198]

5 23 JIMT-1 2 MDA-MB-231 AM|3Z 0l 4] 382 1-14 U] X] &}3F2] 1-25¢9] 3]
Fote 2 o] QtkE F A E A g 5 A ZAEES HER Aot

5 32 JIMT-1 ¥ MDA-MB-231 AM|3Z 0l 4] 3}8}2] 1-26 W X] &}3+2] 1-41¢] 3]
Fote 2 o] QtkE F A E A g 5 A ZAEES HER Aot

5 43= JIMT-1 % MDA-MB-231 AM|3Z 0l A 3182 1-42 U] %] g}8+2] 1-53¢] 3]
ot 2 o] v FEAE A9 d F A XSS S e Slolt

55 At Al S0l A 2= 18e(3t o4 1-16)9] &k it E UEdl Ao
2, 5 52] at= BT474, JIMT-1, MDA-MB-231°| A 522 M EAEH A

£ golsk Alolal, 152 bz FAIXE S-S T8 GAMEL AME AL E golsh
ZAolal, &= 59 ¢ M EAPE I whld o] vk 3 A EXE 02 gl A
olt}.

62 ke Al o A 3R 11k(EFeH2] 1-7)9] 8ot 2 39E YEd Zle
ZA, X 69 a= BT474, JIMT-1, MDA-MB-2310| 4] ‘5ol &2 Al Z &8 7FA
£ g2l Alolal, = 62 biz FAIXE A4S T8l GAMEL AME AL E gl
AolaL, & 62 c= Al EAPE I il A o] dlg g AW ESEE 02 §Qle A
olt}.

5 7 JIMT-1 @ MDA-MB-231 M| o A 38 11m(3} 812 1-9), 3}3HE

1n(3+812 1-10), SFeh& 12k(SkerA 1- 13)4 EolEA AEAEE gas 2
o1k o]},

58 F e ATl A BhekE 38(3H 514 1-30)9] B B UERd Ao
2, & 89] ai= MDA-MB-231, &= 89| b= bT549, &= 89] e 4T1o0 A s =&
kS /q] FAEE IAS Folsl Aolar, & 89 d= M Z 8 W3S ol A o

s i

% 89 = Al EALE S ol ﬁow}

E9t %99 ai= 3}3FE 18c(3}eH2] 1-16), & 99 b= 3}HHE 11k(3}8H4] 1-7)
©] Hsp90 clients 2] 2318 =4 3 A3 =5 L}eld Aot

5102 3= 18c(3H a2 1-16)9] A A W ¢ a3t & vehdl 2o 2A, &
o] at= 3= 18c A ] Al T4 F3 W}, 1= 109 b= 3 FE 18cx%74 Al &
o] FA 2 27| W3, 5 109 o= 3HEE 18c A Al AlF ¥ X109 &=
S5 18c A g Al BF 7| 3h(xh, A1, R o] 225H4 e ®istE 2Abg A
7, 5109 ei= 33HE 18c A gl Al (FE A1 V]S o] AR E AN ATE
LERH Aot

S S 11k(E e -7 A W g a3 E Ve Ao EA, =
o] at= 3= 11k A g A FFo] 3] W3], & 119 b 3H5HE 11k A /ﬂ
Fo| FAH A7 W3}, 119 o 3R 1k A Al AT W3], 2 119 de
S5 18c A g Al BF 7| 3h(xh, A1, R o] 225H4 e ®istE 2Abg A
7 5119 o= 33HE 18c A gl Al (FE A1 V]S o] AR E AN AT E
LR A o] T},
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[199] % 12+ " A EF(HL-60), {FE Al £F(HepG2), ™4 < Al 325(HCT116),
A G A EF(Dulds), A Al EF(SKOV3), B 2 A A | ¢F Al £55(NCI-
H1299 2 A549)°l 3}3H& 11k(8}e2] 1-7)E A g T A X AE8S Yeld A
o]t}

[200] % 132 FE 11k(EE2] 1-7) 3 st gl W8 A sk mE 23 A
“*(combination index, CD)E Y-E}H Zl o]t}
[201] 5 143 35HE 11k(Ee] -7 a2 e 38 Fo] A] A ] aoF 53}
UrEM O, 5 149 a’ W EO% 1 o] Hu W3l & 149 b B

Fo] Al FFo] 5 W) & 149 o= W& Fol A SGY AV A3 = 144
di= & Fo A A5 H3h = 149 ex= B8 T04 Al 53 20 =544 7t
£ LER Aol

[202] % 155 BT474 M 2T A B of QIThE F A <F A (KR
10-2304532)2] 5»}01 FEAE A2 e = AEZAEEES e sloltt

[203] X 162 JIMT-1 A0l A 2y of QIvhE {4 < A 3 g (KR
10-2304532)2] 5»}01 FEAE A2 e = AEZAEEES e sloltt

[204] % 172 MDA-MB-231 M| 30| A E- by of It {54 <F A 8 (KR
10-2304532)°] Ml atol & F A& A2 st = A ZAEEE e Aol
o] AAE f H A FH

[205]  E 9IS QIUE f A Eiz o] oFgh A o 7 &8 b Ao thE o
o AF-gt A, AV fFEA ] g S st B S ks

[206] BT} A A o2 A7 ow} F A 7F Hspo02 Al gk o 24 oF A5z A7)
A& Asfetal MEAPE S F sty Al E 548 Vet d, 53] T A
g EolH o= AsfstaL XM} 71 3el = Qs v X A FEvheE A8 gelet
At

[207] A7l A ERY, 2 6] [ 11E BA EH & TS {F5A4), o] 9
epAm] A, o] A A, Gul 3t &, = o] o] oFst A 0 = 58 Tbs g A& Al E
=3

208]  [3}8}4] 1]

[209] O
.

R4
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[210]

[211]
[212]

[213]

[214]

871 B8 1914, A= R, L= R, °|3L; B

-Ceol AhEd & A Jo| 5
o8l AbEd A7) 3, 37) LNl 1 olae] Srais B A3
A7), Cs-Cpo2l S Bl ZA 2L A Y], iz C-Cio 2l s H 2olE
olar(e] 71 M 71 LA 7]z Bl A Shol AT C-Co®] =14 Mi
3 g
|

—

G
G

2
T
2
T
L Ci-Ceol &
=

7 il
AL, g7 S H A SRS AT = B A ol A C-Col At d &

2

o mE o 2 AE e R BRA] EE OGS 23

2

R

Al7101 3L Re R RyZ A 2 F LA 3H7 ol sk, 242 C-Col A& d &2 7]
Ry NR;yC(O)Ry1, ORypo, Cs-Co®l Bl H| 2o} 7], = H Egts| =2 v ghd ofnl

7101 aL; Rox= 74, C-Co®l ESFAI7], HEA= C5-Cpo®l S H 2 Al E 27 7] 0] 2]
7124 471 sl ZAIZ 2 LA 7] = B A ol ALY C-Cool Abed SV 2 A%
" A Ry B Ry A2 FAetr v Aolab, 742 C-Ceol Al d 7]
= C5-Cpo®l oFd 7|0l (714 7] & 7] += v x| gl 7 v W e 3] o] 244 d 7]
2 A3 A ) R C5-Cio®l o} 7] =5 C5-Cip e M 7] o] a1(o] w), A7) Hil
A7 x| gho) A v ARV E XS A9, “= A A = ol AT

T At

rigt

¥

Boabgol A, gof “X| g Bhahg ol WAk Bl £ U L AAUL
ChE A s Ao 2 vhare] iz whgolth,
B A, g0l 6 B S ) B A Ao A
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[266]
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[271]
[272]

[273]

[274]

A g A (invacuo) 3R AFES A7 A A aEnfEd1dd 2 4
Alste] B4 A ES 5319 h

R IT - 0°Coll A 5= THF 5 6-U E 2 21t}2(1.0 93F), PhyP(1.1 &) 2 2-
x| &} o Bk&-(1.1 G &F) 2] 231l DIAP(diisopropyl azodicarboxylate, 1.1 & &)<
A7FehaL, Ao A 4AF ot E3E S Wkl th vhE kR F, A Fel A (in
vacuo) FE3te] & A ASA, ZFES AYI 2 A AEntEagu g
QA st B4 AL &S 53T

WY IIT - 0°Coll A1 DMF & 3-H2-6- U E 2 A THE(1.0 F5F) 2 Cs,COs(1.5 F
Zhyo] E3lEo 13- R FoE = 13- U] R P22 GBS FAtety

Aol 4] 18] Fot BES B3 E-S wkslal, B8 HULske] WA ST
=2 AHE T 77158 MgSO,= 7138}
=5 =

' ;

gk 3= S EtOACcE %—%3}
a1 AFol M (in vacuo) 5353tk A FES A7t A A9 AZvtEaYu &2
QA ete] EA A ES 5T

AA e 1.2, #2803 (E 2L B)

MeOH-THF &= MeOH/] TEgol = vk B2 1.0 9Eh o &9 10% Pd/
CE #H7bsta, 8718k, A4 7 A2 ASAA Y. ST 220 A 2-44]

4 Bo WA W E B WS EREE A= S Fa) cAhata
MeOH=Z 23] Al # &}t o 222 1ol M (in vacuo) -5
A AY ARuE a2 AA e 24 AAAES 55190

AA A 1.3, o = AZFZE TS (E A} C)

FHI: 2014 DCM & 7H5 2 4k(1.1 F5%), HOBH(1.5 33), Ee] o dofwl
2.0 DLB1:) 2 EDC-HCI(1.5 T %) & 9]l 1547} &< RNH,(1.0 @) H7Hehsd

b o 2 7] 3H3 =S EtOACE F5E3tal =& of ] W Al A skl T
3l H- ] T2 A2 M A ska, MgS0,2 7128k a1, Z ol A (in vacuo) -5 =3
o A FES At A A5l AR ETHYE ZAlste] B4 AAAEE F55
oﬂq_

%9 IT : 2M NaOH (aq)°ll THF - RNH, H3= R-R,NH(1.0 T3S H7tshar, 2
S-o| A EbSE T} 2 o} F R Elo] (1.2 FEHE S WEE A F 7hslar, A 2-of A
A7 sk ikt i), B & A1 g 5, =8 IM HCl(ag) = *W@ro}oﬂ
v} §7] 332 S EOAcE 2553, 22 A28} a, Na,SO,& %231
ol X (in vacuo) & &3ttt A A7t 4 29 AaZ2vlE a2 4 xﬂé}
of B4 WA= 5

HFE T - DCM 5 7F 25 21201.0 B 3) 3} S vl =2] DMF2] <31 SOCl,
(0.5 mL)E H7}slar, Aol A 2A17F FoF unksl ), kg i &, S & A
7&8ba, Wk 3-8 peMeoll &3l 81 Az, 0°C ol 4] amine(1.0 ¥ %) 2 EtN (2.0 &

mlo
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[275]

[276] A A4 1.4. Boc B E.Z3H(E 2} D)

[277] 0°Col| 4] DCM % Boc-H. & ¥ 3}3HE 2] £dof TFA(20.0 §3H)E o 2 3
7hatar, Ao A 2-4XZF & _F agkstgl e &ulj & A A sk 1t
A Ay ARvtETH I 2 QA st 54 AL =S F5350

1:1
N, 2
3 m
(i
o
>,
R
Y
N

[278]
[279]  AAl4 1.5 2 75. O}U] w32 (A3} E)

Eo) o}l A EAN5.0 BEH)S H 73 UhS NaBH3CN(3.O %%E)% 2! 7Po}ﬂ, 40°C0ﬂ
A etk 1641 7F -, BEE E3HE-S NaHCOs(aq) = 9714 818k T8, DCM
o2 FE3AY. #7152 A Fol M (in vacuo) 53l A )7 A A7) A=n}
By R AA st 54 A ES 55319
[281] 29 T : DCM(2 mL) = P?l( 0 DLE‘E) 2 H Egslo] = 2 4H-3] #-4-2-(5.0 T
ol 8o TFA(0.1 mL)yS 3 7hgt NaBH(OAc):(5.0 B %)< H7takar, 4
of| A 18] 3} & oF nRESFSI T, -EZ;}% 10% K,COs(aq) = = 3}3}3l, DCMLo 2
Zolal, B 52 A FEA T 77152 Na,SO,.2 A Z8kar, A&l A (in vacuo) &
stal, 3 T AR E NI E GA St B4 YRS S5

A o off

R

[282]
[283]  AAld 1.6 HAH D FEA ] AZX(EA}F)
[284] W T: DCM % EDC-HCI(1.5 93), HHES2H2.0 &%), ELNQ2.0 B3) 2

HOB((1.5 W) 9] £3& 2-(¥ g d-4-)ol &l X35 =7HA) (1.0 T3S &
7ttt 15/«1 bt wk -, ZE-S EOAcE FE8haL, G2 Al H 8kl

o} 57152 MgSO,& 71238k aL, X F-oll A (in vacuo)

7F A A AZnfE T 2 A st B4 A= =

[285] HE T : DCM 5= 2-(9] 9 2] e -4-)yoll & X 3kl S-1HA (1.
EtNQ.0 G 3) & H7HeE th, 0°Coll A o} - o S 2 efo
shelth w3 E3=& A 2ol A 3AIZE Ft ikl i, EtOAcE 5

2 AMlH sl ‘rr7]#_ MgSO4f~’-_ A28k AL, Z1F-o X (in vacuo) &

e A7t A Z 2utE I 2 QA ste] B4 AL ES

to off’

[286]

[287] AA 1.7, 28 FE2A4 9 AE(EAG)

[288] SAEYEY F2- B2 Rojd = 2-HE2 R 29 QlryEo] N-w e 3 o]
(3.0 FE A7kea, A Lol A 1A ok k)
= 3| Askal, &= 23] Al skaL, MeS0,= 2 8kaL, 3ol X (in vacuo) -5 % 3t
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RTh AFES Ay A A A2ntE TR 2 AA st B4 A= T5
sl T

[289]

[290] A Ao 1.8, HA =9 0-&¢Z 3-5(2 A H)

[291] H%gu 40°coﬂ H DMF(4 mL) = ROH(l 0 DLB1:) RX(1.

C)
EtOAc® &3}, %i Aﬂ 3.48}9514. %71%—%
A (in vacuo) & Z8FA . i Ayt A 4
A AL EE 53T
[292] 49 IT - EtOH 5 ROH(1.0 B %) 2 20% NaOH(aq, 10 &%
o] =(2.0 FE)S A7 th W EFES 1841t Bt 3 wnkslgl). v
2% gvjE A A, &FES IMHCl(aq) & M4 3}81 A, EtOAcE #3538}
o w71 2 M FsEaL, 597 Na,SO, =2 71228Fa1, X130l X (in vacuo) &5
B+ R s A7t A A A2vfE YT 2 AASte] B AL ES T
=3t
[293] R IIT : 2 2-9l 4] DMF(2 mL) % ROH(1.0 &) & 9 9l] K,CO,(2.0 T &),
KI(2.0 §3), Cul(0.05 T &) L RX(1.1 T2 15A17F Tt Aol 28&
& EtOACE F%&3a B2 A A §7158 F9° Na,SO,& 7 23}a1, 713
N A (in vacuo) 5Z3t At AFES A7 A A4 azntE 1y 2 QA s

o 24 YY L FEIAGT

32 rﬁ

{0

tlo m{n

Kol
=
hut

=

- of

y

[294]

[295] AA ) 1.9.2,2-T LA 2H-A 29 2] A Z(AAT)

[296] T EAY 283D 0-ALdAQ2mL) T 29 &2 £92 180°Col A 14 7F
o} 7}05;}01@ 2u| s ZuA 7)1, AHE S EOAcE &35, B2 A H o}
At H 715 S Na,SO,. =2 A28l A gl A (in vacuo) =33 o A ES
27t A Ay AnvtE v 2 QAste] 4 4B S5

[297] I (EAZL 183 e F dlE FEA1.0 G £ o) 3-wE -2
HE 2.0 3%, 7 d3b4a(1.09%) 2 EFJOHFJOW@O )= 747}0%
2A1F ot A AT S E A A, FES 84 oﬁ EtOAcf»'._ =3}
i, MgSO, =2 A z3kar, 2 &l M (in vacuo) 53
ARmEITNIE At B4 Ad=E T5 ﬁdﬂk

0

[298]

[299] A A ¢ 1.10. 9 AFs-S- (A A} ))

[300] 0°Coll A ol M EUEH™ F &ul] 3] =(1.0 D), 30% H,0,(1.0 F3) L NaH,PO,
(0.2 %ol EF=°ll NaClO~(1.5 T = A 7Fstaleh whe E3E 5 A2l
oA ZE Bk unkakglth 3¢ B2 WA S, EOAcE F53aL, MgSO,2



25

WO 2024/080780 PCT/KR2023/015723
Azstglet AaES A7 24 27 AEnE T2 GAleto 54 AAE
O 2AE=EFo]
= T =1 O]’Mq

[301]

[302]  AAY L1 7RSS (AR K)

[303] EtOH(4 mL) 2 H,O(l mL) 5 HEZ {5 A)(1.0 F5) 2] &4 NaOH(10.0 &
S A7ttt vkg £ 22 120°Co A (LB FH o)) 34 7F F¢F nyka}
Atk E3HE-S 2N HCl(aq) & AHd 8131 31, EtOAcE T%é}ﬂ 9+ Na,S0, =2 11
Z3FaL, Aol M (in vacuo) &38R a2 A7t 4 A4 AR vlE 1
U &2 GAste] B4 A ES 5830

[304]

[305] AA 112, 227 AZS YA L)

[306] 90°C H=3= 110°Cll 4] EtOH: H,O(1:1) ¥3= BuOH: H,O(1:1) & H.E2H1.0 B %),
RB1(1.0 &%), K,CO;(3.0 T%) X Pd(PPh,)4(0.05 T &)e] &3+&S

S & A7 AL, 2 EFEE 2ol §allstar, Aol E 3 éﬂ =

58 ¥ EAS o] 831e] pH 32 2 241 3151 aL, EtOAC R F+535

9= Na,S0, &2 A28} a1, gl A (in vacuo) &3t AF=& g7t 4

AR EITNIE GA st B4 A =S F53 T

EHU(U

& oo

=1

a4

[307]

[308]  AAle1.13. 93 @R 3 3HER M)

[309] DCM % RBn2| § 0] |- F22E S22 F 20| E(1.0 TH)S H7hsta,
1A1ZE & QF 3H 313l Tk NaHCOs(ag) & A 7Fsto] whg-& ¢k stal, DCM O &
=331, MgSO,2 7123141, X g0l X (in vacuo) "5 %3t JH=5 Ag7t 2
A AR EIRE GA|ste] 524 AAAES F531900h

[310]

[311] AA Y 1.14. T&o]v| = €1 5 3 (H A} N)

[312]  EtOH < RPhth(1.0 &%) 9] &N of 8| =3l 731&(5.0 &%)l H7tstar, 2
2ol A 1541 1F & _F alRket Ak, i A A =& o Fstar, oA H=E el A(in
vauo) “&Z A Th A= A glo] ths @A ol AF&EF T

[313]

[314] A 2. 6-011| =TS FEA Y A=

[315]  6-oMH| =R thE F A AW S dy] vh-g-2] 1] YER QAT o] W, (a)
[ A] RX, Cs,COs, DMF, 4, 154 7} ["4H B] ROH, DEAD, Ph;P, THF, 2 <,
15X ZF; (b) Hy, 10% Pd/C, THF-MeOH, 2 <, 2A| F; (¢) 29, EDC-HCI, HOBt, Ei;N,
DCM, A ¢, 154 7F; (d) TFA, DCM, 21 €, 3A1 7F; (e) 7k, 8k 2 Tme] 7 $-, [‘ﬂ“cH
A] (i) (HCHO),, ZnCl,, MC, (ii) NaBH,; 71, 7n2] 7%, (4% B] 1-# €l 5 A &
CO;, CH,CN, 70°C, 3A1 ks () 1109] 74 -9-, "8 A] RCL, EGN, MC,0°C°l A g%g
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=2, 3417 11pe] -5, [WHE B] RCOOH, EDC-HCI, HOBt, Et;N, MC, 21 -, 154

[316] [RE-5-2] 1]

.
[317] R, R, R, ) o
/] a 7 b Y c N\
N, — - N — N, —_— N H
N NO, N NO, N NH, R o o
Ry R, i
N\
1Ry =Me 3a-3j Ry =Me 5a-5g R; = Me 6a-6g R = Me
2Ry=H 49 Ry=H
39-3, 49 ¢ d,e 6g ¢ d,f
7k-TnRy=Me _b 9%k-9n R, =Me _C 11k-11p R; = Me
e ! B 1
8k Ry=H 10k Ry=H 12k Ry=H
""" o T
: a Ry=H g R; = (N-Boc-piperidin-4-yhethyl k Ry = {1-methylpiperidin-4-yl)ethy!
T HO b R, = Me h R; = (N-Boc-piperidin-4-yhpropy!l 1 R, = (4-methylpiperazin-1-yhethyl
' Rz CH).OCH i R2 = bromoethyl m R2 = (1-methylpiperidin-4-yl)propyl
[o] ¢ Ry = (CHy), ik j Ry = bromopropyl n Ry = (4-methylpiperazin-1-yl)propyl
| ~ d R; = (morpholin-4-yl)ethyl o R = (1-butyl-2-yuoylpiperidin-4-yhethyl
29 e Ry = {pyridin-3-yhethyl p Ry = (1-acryloylpiperidin-4-yl)ethy!
f Ry = (pyridin-4-yhethyl
[318]

[319] AA o 2.1.5-HEA-22-UHE-N-3-HE-1H-2}Z-6-¢)-2 H-AZ-6-
72 H5AH E(3814] 1-1, 6a)9] Al

[320] A Al 4 2.1.1. 3-Methyl-1 H -indazol-6- amine(Sa)Q] A Z

[321] Azl BE o] -g35to] 33tE 12 5EEH 58 98% = H-2 1142 3}3HE 508 A=
313t} '"H NMR (500 MHz, CDCly) 6 7.33 (d, J = 8.55 Hz, 1H), 6.54 (d, J = 1.40 Hz,
1H), 6.49 (dd, J = 8.55, 1.65 Hz, 1H), 3.36 (brs, 2H), 2.39 (s, 3H).

[322] A Al 4 2.1.2. 5-methoxy-2,2-dimethyl-2 H -chromene-6-carbaldehyde(24)2] A
z

[323] A2 TR AA A 12 o] 88t 8= 212 -5 ofo] v gt
& o] &5te] 8 60%% AT L Ao 3E 245 A 235 th 'H NMR (400
MHz, CDCL) & 10.16 (s, 1H), 7.64 (d, J = 8.6 Hz, 1H), 6.64 (d, J = 8.5 Hz, 1H), 6.59
(d, J=10.0 Hz, 1H), 5.68 (d, J = 10.1 Hz, 1H), 3.89 (s, 3H), 1.45 (s, 6H).

[324] A Al 4 2.1.3. 5-methoxy-2,2-dimethyl-2 H -chromene-6-carboxylic acid(29)2] A
z

[325]  AAIE o] &5te] SH3tE 242 H T8 69%E M a1A 9] 33t=E 295 5
3121t "H NMR (400 MHz, CDCl;) 6 10.61 (br s, 1H), 7.90 (d, J = 8.7 Hz, 1H), 6.69
(d, J=8.7Hz, 1H), 6.53 (d, J = 10.0 Hz, 1H), 5.73 (d, J = 10.1 Hz, 1H), 3.94 (s, 3H),
1.46 (s, 6H).

[326] A A] 4] 2.1.4. 5-Methoxy-2,2-dimethyl- N -(3-methyl-1 H -indazol-6-yl)-2 H -
chromene-6-carboxamide(6a)2] Az

[327] AP C-HE 12 o] &38to] A7) 33t = 5a 2 3185 29258 78 8192 &
A 31A) 2] 3}3HE 6aS A Z3F UE mp 244-245°C. 'H NMR (500 MHz, CDCls) 6
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9.95 (s, 1H), 8.34 (s, 1H), 7.98 (d, J = 8.65 Hz, 1H), 7.60 (d, J = 8.60 Hz, 1H), 7.07 (d,
J=8.50 Hz, 1H), 6.72 (d, J = 8.70 Hz, 1H), 6.59 (d, J = 10.0 Hz, 1H), 5.72 (d, J = 10.0
Hz, 1H), 3.89 (s, 3H), 2.61 (s, 3H), 1.46 (s, 6H). ESI-MS [M+H]" 364.

[328]

[329] AAld 2.2, N-(1,3-tHE-1 H-AZF-6-¢)-5-W EA]-22-TH| 2 H-A=E
H-6-7t 2 H AL =3} 8H4] 1-2, 6b)9] A Z

[330] A Al & 2.2.1. 1,3-Dimethyl-6-nitro-1 H -indazole(3b)<] #| =

[331] A2F A £ o838t 33he 1 R olo] o BHO R 1VE T8 62%E =%
A 9] 335 3bE A 23 TF '"H NMR (300MHz, CDCly) § 8.58 (dd, J = 1.83,
0.75 Hz, 1H), 7.81 (dd, J =9.15, 2.01 Hz, 1H), 7.63 (dd, J = 9.15, 0.57 Hz, 1H), 4.16
(s, 3H), 2.56 (s, 3H).

[332] A Al ¢ 2.2.2. 1,3-Dimethyl-1 H -indazol- 6 amine(5b)2] A &

[333] Az} BE o] &381o] 313E 3pERLE 58 N%E B 1283 1149 3% 5b
Z A 233t} 'H NMR (300MHz, CDCL,) 8 7.37 (d, J = 8.22 Hz, 1H), 5,52-6.50 (m,
2H), 3.96 (s, 3H), 3.85 (brs. 2H), 2.46 (s, 3H).

[334] A Al ¢ 2.2.3. N -(1,3-dimethyl-1 H -indazol-6-yl)-5-methoxy-2,2-dimethyl-2 H -
chromene-6-carboxamide(6b)2] A| %

[335] A2} C-HHE 12 o] £31e] 4] 3135 5b & A A o 2.1.3.00) ufg} A 23 29=
HE 8 87%E A 114 ¢ 313 % 6b= A 23 T mp 166-167°C. '"H NMR
(400 MHz, CDCL) 6 9.90 (s, 1H), 8.31 (d, J = 1.28 Hz, 1H), 7.98 (d, J = 8.64 Hz, 1H),
7.95 (d, J = 8.48 Hz, 1H), 6.86 (dd, J = 8.56, 1.68 Hz, 1H), 6.72 (d, J = 8.68 Hz, 1H),
6.59 (d, J = 10.0 Hz, 1H), 5.72 (d, J = 10.0 Hz, 1H), 3.98 (s, 3H), 3.90 (s, 3H), 2.50 (s,
3H), 1.46 (s, 6H). ESI-MS [M+H]* 378.

[336]

[337] A A d 2.3, 5-HFA- N -(1-2-F EA o €)-3-d & -1 H -1} ZF-6-Y)-2,2-T] 1]
92 H-A29-6-7t 2 5A =384 1-3, 6¢)9] A Z

[338] A Al & 2.3.1. 1-(2-Methoxyethyl)-3-methyl-6-nitro-1 H -indazole(3c)<] Xﬂ Z

[339] Az A 15 0] 8-31e] 313HE 1 2 2-bromoethyl methyl ether 2 +-F 5>
2% =7 31A4) 9] 83HE 3¢5 Al &3St '"H NMR (400MHz, CDCl5) 8 8.39 (d,
J=2.0Hz, 1H), 7.95 (dd, J = 8.4, 1.6 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 4.54 (t, J = 5.6
Hz, 2H), 3.81 (t, J = 5.2 Hz, 2H), 3.29 (s, 3H), 2.60 (s, 3H).

[340] A Al & 2.3.2. 1-(2-Methoxyethyl)-3-methyl- 1H -indazol-6-amine(5¢) 2] A%

[341] A BE o] &3le] A7 FFE 3ZHEH & 95%% B12F 3 2149
3}3HE 5¢E Al 233 th 'H NMR (400MHz, CDCL,) 8 7.37 (d, J = 8.0 Hz, 1H),
6.54-6.50 (m, 2H), 4.32 (t, J = 6.0 Hz, 2H), 3.82 (brs. 2H), 3.76 (t, J = 6.0 Hz, 2H),
3.30 (s, 3H), 2.47 (s, 3H).
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[342] A Al 4 2.3.3. 5-Methoxy- N -(1-(2-methoxyethyl)-3-methyl-1 H -indazol-6-
yl)-2,2-dimethyl-2 H -chromene-6-carboxamide(6¢) 2] #| =

[343] HAap C-HPE 18 o] 831o] 7] 3HEFE 5¢ 2 A A o 2.1.3.0]) ubg} A 235297
HEH & 73%2 A 114 9] 3135 6¢E A 235 TF mp 113-114°C'H NMR
(400MHz, CDCL) 6 9.92 (s, 1H), 8.31 (d, J= 1.2 Hz, 1H), 7.98 (d, J = 8.8 Hz, 1H),
7.54 (d, J=8.8 Hz, 1H), 6.93 (dd, J = 8.8, 2.0 Hz, 1H), 6.73 (d, J = 8.4 Hz, 1H), 6.60
(d, J=9.6 Hz, 1H), 5.73 (d, J = 10 Hz, 1H), 4.48 (t, J = 5.6 Hz, 2H), 3.90 (s, 3H), 3.82
(t, J = 5.2 Hz, 2H), 3.32 (s, 3H), 2.54 (s, 3H), 1.47 (s, 6H). ESI-MS [M+H]" 422.

[344]

[345] AA ) 2.4, 5-HEA-22-THE-N-3-HE-1-2- 2 Z & =0 &)-1 H-¢1 T} =-6-
-2 H-AZ29-6-7+ 2 EAL]| =3 812 144, 6d)9] A=

[346] A A & 2.4.1. 4-(2-(3-Methyl-6-nitro-1 H -indazol-1-yl)ethyl)morpholine(3d) <]
A 2

[347] Az AR TS o] 8-5F0] 313HE 1 2 4-(2-hydroxyethyl)morpholine 2 E|
H61%E =% 149 33 3dE A %359t} 'H NMR (400MHz, CDCl,) 6 8.38
(d, J=2.0Hz, 1H), 7.95 (dd, J = 8.8, 2.0 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 4.49 (t, J =
6.0 Hz, 1H), 3.64 (br, 4H), 2.84 (t-like, 2H), 2.59 (s, 2H), 2.50 (br, 4H).

[348] A A o 2.4.2. 3-Methyl-1-(2- morpholinoethyl) 1 H -indazol-6-amine(5d)2] A &

[349] Az BE o] &38lo] 7] 3= 3dEHH 85 91%% 24 1A 9] 313E 5d
£ A 2352t} 'H NMR (400MHz, CDCLy) 8 7.38 (d, J = 9.2 Hz, 1H), 6.53-6.50 (m,
2H), 4.34 (t, J = 6.8 Hz, 2H), 3.85 (brs, 1H), 3.72 (t, J = 4.0 Hz, 4H), 2.85 (br, 2H),
2.55 (br, 4H), 2.46 (s, 3H).

[350] A Al o 2.4.3. 5-Methoxy-2,2-dimethyl- N -(3-methyl-1-(2-morpholinoethyl)-1 H -
indazol-6-yl)-2 H -chromene-6-carboxamide(6d) 2] #| =

[351] AaF C-HPYE 12 o] -5kl 7] 313HE- 5d 'L A A o] 2.1.3.00] ufg} A 2329
2EE 8 88%E A 1A 9 3}3HE 6d=S Al 2353 Tl mp 89-90°C'H NMR
(400MHz, CDCLy) 6 9.93 (s, 1H), 8.36 (d, J = 0.8 Hz, 1H), 7.96 (d, J = 4.4 Hz, 1H),
7.52(d, J=8.4 Hz, 1H), 8.65 (dd, J = 8.8, 1.2 Hz, 1H), 6.71 (d, J = 8.8 Hz, 1H), 6.58
(d, J=10.0 Hz, 1H), 5.71 (d, J = 10.0 Hz, 1H), 4.42 (t, J = 7.2 Hz, 2H), 3.90 (s, 3H),
3.67 (t,J = 4.4 Hz, 4H), 2.84 (t, J = 7.6 Hz, 2H), 2.53-2.51 (m, 6H), 1.45 (s, 6H). ESI-
MS [M+H]* 477.

[352]

[353]  AAd 2.5 5-WEA-22-UHE- N-3-WE-1-2-(F & d-3-L)ol &)-1 H -2}
Z£-6-¥)-2 H-A2W-6-7} 2 H A =(3 3} 4] 1-5, 6e) 2] A=

[354] A Al & 2.5.1. 3-Methyl-6-nitro-1-(2-(pyridin-3-yl)ethyl)-1 H -indazole(3e)<] A

£
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[355]

[356]
[357]

[358]

[359]

[360]

[361]
[362]

[363]
[364]

[365]
[366]

Az A9 TS o] 85 319t= 1 2 2-(pyridine-3-yl)ethanol & 2 F- B &
73% = =7 21 A 9] 335 3eE Al 233 'H NMR (400MHz, CDCl;) 8 8.41
(dd, J=5.2,2.0 Hz, 1H), 8.25 (d, J = 2.0 Hz, 1H), 7.98 (d, J = 2.0 Hz, 1H), 7.91 (dd, J
=9.2,2.0 Hz, 1H), 7.70 (d, J = 9.2 Hz, 1H), 7.55-7.43 (1H, mix), 7.16 (dd, J = 8.0, 4.8
Hz, 1H), 4.59 (t, J = 7.2 Hz, 2H), 3.24 (1, J = 7.2 Hz, 2H), 2.61 (s, 3H).

A A & 2.5.2. 3-Methyl-1-(2-(pyridin-3-yl)ethyl)-1 H -indazol-6-amine(5¢)2] A|
z

A2} BE o]&38to] A7) 35 3e 2 E T8 0N%E 24 314 9] 3135 SeS
A 2383 T '"H NMR (400MHz, CDCl;) S 8.43 (d, J = 4.8 Hz, 1H), 8.42 (s, 1H), 7.37
(d, J=8.4 Hz, 1H), 7.35 (dt, J = 7.6, 2.0 Hz, 1H), 7.12 (dd, J = 7.6, 4.8 Hz, 1H), 6.48
(dd, J=8.8, 1.6 Hz, 1H), 6.25 (d, J = 1.6 Hz, 1H), 4.35 (t, J = 7.2 Hz, 2H), 7.38 (brs,
2H), 3.15 (t, J = 7.2 Hz, 2H), 2.48 (s, 3H).

A A] 4] 2.5.3. 5-Methoxy-2,2-dimethyl- N -(3-methyl-1-(2-(pyridin-3-yl)ethyl)-1
H -indazol-6-yl)-2 H -chromene-6-carboxamide(6e)2] A=

A} C-HHE 1S o] &3t A7) 313E Se D A A of] 2.1.3.00) wh} A %3292
- T8 80%2 A 314 9] 3}3HE 6eE Al 233 TF mp 119-120°C'H NMR
(400MHz, CDCl3) 8 9.91 (s, 1H), 8.42 (dd, J= 5.2, 2.0 Hz, 1H), 8.38 (d, J = 1.6 Hz,
1H), 8.21 (d, J = 0.8 Hz, 1H), 7.97 (d, J = 8.8 Hz, 1H), 7.54 (d, J = 8.0 Hz, 1H), 4.48
(dt, J=17.6, 1.6 Hz, 1H), 7.17 (dd, J = 7.6, 5.6 Hz, 1H), 6.86 (dd, J = 8.8, 1.6 Hz, 1H),
6.73 (d, J = 8.8 Hz, 1H), 6.60 (d, J = 10.0 Hz, 1H), 5.74 (d, J = 10.0 Hz, 1H), 4.16 (t, J
=7.2 Hz, 2H), 3.90 (s, 3H), 3.22 (t, J = 7.6 Hz, 2H), 2.54 (s, 3H), 1.47 (s, 6H). ESI-MS
[M+H]" 469.

A A 2.6, 5-M FA-22-T W E- N -3-WE-1-2-(F 2 d4-L)ol &)-1 H -2t}
Z£-6-¥)-2 H-A2W-6-7t 25 A =(3 514 1-6, 6) 2] A=

A Al o 2.6.1. 3-Methyl-6-nitro-1-(2-(pyridin-4-yl)ethyl)-1 H -indazole(3f)2] A%

Az A IIE o] 851o] 3131E 1 2 2-(pyridine-4-yl)ethanol 2 7B 5 67%
2 w5 1A 9] 33HE 35 Al=3HSt 'H NMR (400MHz, CDCly) 6 8.44 (dd, J
= 4.8, 1.6Hz, 2H), 8.08 (d, J= 1.6 Hz, 1H), 7.93 (dd, J = 8.4, 1.6 Hz, 1H), 7.71 (d, J =
8.8 Hz, 1H), 7.02 (d, J = 6.0 Hz, 2H), 4.61 (t, J = 7.2 Hz, 2H), 3.24 (t, J = 6.8 Hz, 2H),
2.61 (s, 3H).

A Al 4 2.6.2. 3-Methyl-1-(2-(pyridin-4-yl)ethyl)-1 H -indazol-6-amine(5f) 2] A &

A2 BE o] &35t 47| 3et= AR FEH T8 90%E F- 1LA 9] 3ek= StE
A 2383 t}F. 'TH NMR (400MHz, CDCLy) 6 8.45 (dd, J = 4.8, 2.0 Hz, 2H), 7.38 (d, J
= 8.4 Hz, 1H), 7.05 (d, J = 6.0 Hz, 2H), 6.50 (dd, J = 8.8, 2.0 Hz, 1H), 6.28 (d, J = 1.2
Hz, 1H), 4.37 (t, J = 7.2 Hz, 2H), 3.79 (s, 2H), 3.14 (t, J = 7.6 Hz, 2H), 2.48 (s, 3H).
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[367]

[368]

[369]
[370]

[371]

[372]

[373]

[374]

[375]

[376]

[377]

[378]

A A] 4] 2.6.3. 5-Methoxy-2,2-dimethyl- N -(3-methyl-1-(2-(pyridin-4-yl)ethyl)-1
H -indazol-6-yl)-2 H -chromene-6-carboxamide(6f) 2] A=

A} C-HHE 18 o] &35t A7) 3HEHE 5D A A o] 2.1.3.)) whal A &3 29
HE 58 89% = 34 114 9] 3135 6f5 A 25FS T mp 150-151°C'H NMR
(400MHz, CDCL3) 8 9.91 (s, 1H), 8.44 (d, J = 4.8 Hz, 2H), 7.97 (d, J = 8.8 Hz, 1H),
7.54 (d, J= 8.4 Hz, 1H), 7.09 (d, J = 5.6 Hz, 2H), 6.83 (dd, J = 8.8, 2.0 Hz, 1H), 6.73
(d, J=8.0 Hz, 1H), 6.60 (d, J = 10.0 Hz, 1H), 5.73 (d, J= 10.0 Hz, 1H), 4.54 (t, J =
7.6 Hz, 2H), 3.90 (s, 3H), 3.21 (t, J = 8.0 Hz, 2H), 2.54 (s, 3H), 1.47 (s, 6H). ESI-MS
[M+H]" 469.

AN 2.7, 5-HFA]-2,2-H W E-N-3-¥ 2 -1-2-(1-H 2 I #| 2] D -4- L) ol
g).1H-¢Q1 1 £-6-9)-2H- A2 2 9-6- 7} 2 B A 0| =(8 814 1-7, 11k) 9] A=

A Al o 2.7.1. tert -butyl 4-(2-(3-methyl-6-nitro-1 H -indazol-1-yl)ethyl)
piperidine-1-carboxylate(3g) 2] #| =

AzF A 18 o] 8310 313HE 1 2 terr-butyl 4-(2-bromoethyl)piperidine-1-
carboxylate & 2B & 63% 2 =& 1A 9] 3}3= 3gS Al Z28 3t} 'H NMR
(400 MHz, DMSO-d;) & 8.65 (dd, J = 1.9, 0.7 Hz, 1H), 7.92 (dd, J = 8.9, 0.7 Hz, 1H),
7.86 (dd, J= 8.8, 1.9 Hz, 1H), 4.47 (t, J = 7.2 Hz, 2H), 3.92 - 3.81 (m, 2H), 2.67 - 2.53
(m, 2H), 2.51 (s, 3H), 1.73 (q, J = 7.1 Hz, 2H), 1.68 - 1.62 (m, 2H), 1.44 - 1.36 (m,
1H), 1.34 (s, 9H), 1.01 (qd, J = 12.2, 4.2 Hz, 2H).

A A] 4] 2.7.2. 3-Methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-6-nitro-1 H -
indazole(7k)<] A%

2D R AL E- WY IS o] &5t A7) 39 3gE T E T8 84%E =
A 9] 3}3HE 7kE A 23S T} 'TH NMR (400MHz, CDCL) 6 8.27 (d, J = 1.6 Hz,
1H), 7.95 (dd, J = 9.2, 2.0 Hz, 1H), 7.72 (d, J = 8.8 Hz, 1H), 4.39 (t, J = 7.2 Hz, 2H),
2.83 (d, J = 11.6 Hz, 2H), 2.59 (s, 3H), 2.46 (s, 3H), 2.24 (s, 3H), 1.89-1.84 (m, 4H),
1.73 (d, J = 12.8 Hz, 2H), 1.35 (qd, J = 12.4, 3.6 Hz, 2H), 1.29-1.21 (m, 1H).

A Al o 2.7.3. 3-Methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -indazol-6-
amine(9k)2| A=

Azt BE o] gate] 37 3FE TkEHE 8 98% = 74 314 9] $13HE 9k
£ A 2352t} 'H NMR (400MHz, CDCLy) 8 7.37 (d, J = 8.8 Hz, 1H), 6.50 (dd, J =
8.0, 2.0 Hz, 1H), 6.43 (d, J = 2.0 Hz, 1H), 4.16 (t, J = 7.2 Hz, 2H), 3.83 (s, 2H), 2.79
(d, J=11.6 Hz, 2H), 2.46 (s, 3H), 2.22 (s, 3H), 1.88-1.70 (m, 6H), 1.36-1.20 (m, 3H).

A A] & 2.7.4. 5-Methoxy-2,2-dimethyl- N -(3-methyl-1-(2-(1-methylpiperidin-4-
yDethyl)-1 H -indazol-6-yl)-2 H -chromene-6-carboxamide(11k) <] #| =

A2} C-HE 18 0] &350 A7) 313E 9k D A A o) 2.1.3.0)) uhe} Al &8k 295
HE 58 83%E A 14 9] 313HE 11k E A %33t mp 103-104°C'H NMR
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[379]
[380]

[381]
[382]

[383]

[384]

[385]

[386]

[387]

[388]

[389]
[390]

(400MHz, CDCls) 6 9.44 (s, 1H), 8.33(d, /= 1.2 Hz, 1H), 7.98 (d, /= 8.8 Hz, 1H),
7.54 (d, J=8.8 Hz, 1H), 6.85 (dd, J = 8.4, 1.6 Hz, 1H), 6.73 (d, / = 8.8 Hz, 1H), 6.60
(d,/J=9.6Hz, 1H), 5.73 (d, /= 10.0 Hz, 1H), 4.32 (t, / = 7.6 Hz, 2H), 3.90 (s, 3H),
2.90(d, J=9.6 Hz, 2H), 2.53 (s, 3H), 2.29 (s, 3H), 1.98 (t, J = 11.2 Hz, 2H), 1.86 (q, J
=7.2Hz,2H), 1.79 (d, /= 12.8 Hz, 2H), 1.46 (s, 6H), 1.46-1.32 (m, 3H). ESI-MS [M
+H]" 491.

A A 2.8, 5-H 5 A]-22-T) WD - N-3-HE-1-2-4-H D 3] #| & A -1-L) ol D)-1
H-At}Z.6-¢)-2 H-A29W-6-7} 2 EAL0] = (31814 1.8, 111) 9] A%

Al A] o 2.8.1. 1-(2-bromoethyl)-3-methyl-6-nitro-1 H -indazole(3i)2] #| =

A ab A TS o] &810] 3138FE 1 2 1,2-dibromoethane & 7B 8 49% =
A ¢ Aol 313HE 3iE A 232 T 'H NMR (400 MHz, CDCl,) 6 8.39 (d, J = 1.6
Hz, 1H), 7.95 (dd, J = 8.8, 2.0 Hz, 1H), 7.70 (d, J = 8.8 Hz, 1H), 4.72 (t, J = 6.4 Hz,
2H), 3.75 (t, J = 6.4 Hz, 2H), 2.59 (s, 3H).

A A] ¢ 2.8.2. 3-Methyl-1-(2-(4-methylpiperazin-1-yl)ethyl)-6-nitro-1 H -
indazole(71) 2] A| &

A2 GE olgste] 7] B iR H 8 97%% 2 AET A9 39
5 715 A 239 o} 'H NMR (400MHz, CDCL) 6 8.39 (d, J = 1.6 H, 1H), 7.95 (dd,
J=8.4,1.6Hz, 1H),7.70 (d, J = 9.2 Hz, 1H), 4.48 (t, J = 6.8 Hz, 2H), 2.83 (t, J = 6.4
Hz, 2H), 2.59 (s, 3H), 2.54 (brs, 4H), 2.40 (brs, 4H), 2.25 (s, 3H).

A A] 4] 2.8.3. 3-Methyl-1-(2-(4-methylpiperazin-1-yl)ethyl)-1 H -indazol-6-
amine(91)2] A %

A2} BE o] &38to] AV 38R IR ILE 58 94% 2 ZHA 314 o 3135 91
S Al Z3sk2A T} 'H NMR (400MHz, CDCL) 8 7.37 (d, J = 8.0 Hz, 1H), 6.52-6.48 (m,
2H), 4.29 (t, J = 7.60 Hz, 2H), 3.83 (s, 2H), 2.80 (t, J = 6.0 Hz, 2H), 2.57 (br, 4H), 2.47
(s, 3H), 2.43 (br, 4H), 2.27 (s, 3H).

A A o 2.8.4. 5-Methoxy-2,2-dimethyl- N -(3-methyl-1-(2-(4-methylpiperazin-1-
yDethyl)-1 H -indazol-6-yl)-2 H -chromene-6-carboxamide(111)2] A%

AL C-HPH 1S o] &8t 7] slsh=E 91 2 A Ao 2.1.3.9)) whe} Al 23 29
ZREH & 78%2 A 114 9] 313HE 1118 A 2£3F3 o). mp 90-91°C'H NMR
(400MHz, CDCL3) 6 9.93 (s, 1H), 8.36 (s, 1H), 7.96 (d, J = 4.8 Hz, 1H), 7.53 (d, J =
8.4 Hz, 1H), 6.85 (dd, J = 8.4, 1.2 Hz, 1H), 6.73 (d, J = 8.8 Hz, 1H), 6.60 (d, J = 10.4
Hz, 1H), 5.73 (d, J = 10.0 Hz, 1H), 4.16 (t, J = 6.8 Hz, 2H), 2.66 (br, 8H), 2.52 (s, 3H),
2.36 (s, 3H), 1.46 (s, 6H). ESI-MS [M+H]" 490.

AN 4 2.9, 5-HEA-22-THE- N-3-HE-1-3-1-H ] HA g d4-hHZ 2
g)-1H-02205-6-¥)2 H-AZHN-6-7t 2 EALA] =3} 812 1-9, 11m) 2] A &
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[391] A Al & 2.9.1. tert -butyl 4-(3-(3-methyl-6-nitro-1 H -indazol-1-yl)propyl
)piperidine-1-carboxylate(3h) 2] A =

[392] A A 1E o] B5te] E3t= 1 2 rert- butyl 4-(3-bromopropyl)piperidine-1-
carboxylate 2 H-E] -8 67% % =% 114 2] 3}5-& 3hE A| £33t} 'H NMR
(400 MHz, CDCl;) 6 8.28 (d, /= 1.8 Hz, 1H), 7.96 (dd, J=8.8,19Hz, 1H), 7.73 (d, J
=8.9Hz, 1H), 4.36 (t, / =7.2 Hz, 2H), 4.04 (d, J = 13.1 Hz, 2H), 2.66 - 2.59 (m, 5H),
1.99 - 1.90 (m, 2H), 1.63 - 1.60 (m, 2H), 1.42 (s, 9H), 1.40 - 1.33 (m, 1H), 1.29 - 1.23
(m, 2H), 1.10 - 0.98 (m, 2H).

[393] A A] 4] 2.9.2. 3-methyl-1-(3-(1-methylpiperidin-4-yl)propyl)-6-nitro-1 H -
indazole(7m)%] A| &

[394] A2 D R AAE-WH & o] &5te] 7] 3= 3hEFE 8 84% = =%
49 3}EE Tme A %35+ T 'H NMR (400 MHz, MeOD) & 8.48 (dd, J = 1.9,
0.7 Hz, 1H), 7.93 (dd, J = 8.8, 1.9 Hz, 1H), 7.86 (dd, J = 8.9, 0.7 Hz, 1H), 4.42 (t, J =
6.9 Hz, 2H), 2.86 - 2.79 (m, 2H), 2.57 (s, 3H), 2.23 (s, 3H), 2.03 - 1.94 (m, 2H), 1.94 -
1.86 (m, 2H), 1.68 - 1.62 (m, 2H), 1.24 - 1.09 (m, 5SH).

[395] A Al & 2.9.3. 3-methyl-1-(3-(1-methylpiperidin-4-yl)propyl)-1 H -indazol-6-
amine(9m)<] A Z

[396] A BE o] &3te] 4] 3EE TmOEHE T8 91%E W) a14) 9] 3}
= 9meS A 233t 'H NMR (400 MHz, DMSO-d;) 8 7.24 (d, J = 8.5 Hz, 1H),
6.39 (dd, J= 8.5, 1.7 Hz, 1H), 6.35 (d, J= 1.7 Hz, 1H), 5.21 (s, 2H), 3.98 (t, /= 7.0
Hz, 2H), 2.64 (dt, J = 11.3, 3.2 Hz, 2H), 2.27 (s, 3H), 2.05 (s, 3H), 1.76 - 1.65 (m, 4H),
1.51(d,J=11.6 Hz, 2H), 1.17 - 0.96 (m, SH).

[397] A Al o 2.9.4. 5-methoxy-2,2-dimethyl- N -(3-methyl-1-(3-(1-methylpiperidin-4-
yD)propyl)-1 H -isoindol-6-yl)-2 H -chromene-6-carboxamide(11m)%] | =

[398]  AxFCHEYH IS o] &3te] 7] e 9m 2 A Ao 2.1.3.00 whek Al x5 29
ZRE 58 89%E A 149 33E 11mS A 23 T mp 62-63°C'H NMR
(400 MHz, CDCl5) 6 9.95 (s, 1H), 8.35 (d, J= 1.7 Hz, 1H), 7.97 (d, J = 8.7 Hz, 1H),
7.55(d, J=8.5Hz, 1H), 6.84 (dd, J = 8.6, 1.7 Hz, 1H), 6.73 (d, J = 8.6 Hz, 1H), 6.60
(d,/J=10.0Hz, 1H), 5.74 (d, J=10.0 Hz, 1H), 4.27 (t, / = 7.2 Hz, 2H), 3.91 (s, 3H),
3.05 - 2.84 (m, 2H), 2.53 (s, 3H), 2.35 (s, 3H), 2.16 - 2.02 (m, 2H), 1.91 (p, /= 7.3 Hz,
2H), 1.73 - 1.67 (m, 2H), 1.47 (s, 6H), 1.42 - 1.25 (m, 5H). FAB-MS [M+H]" 503.

[399]

[400]  AAld 2.10.5-HEA-22-UHE-N-3-HE-1-3-@-TEdH H &2 -1-H=Z =
U)1H-A%Z-6-9)-2H-AZ29-6-7t 2 5 A =(3 814 1-10, 11n) 9] A=

[401] A Al 4 2.10.1. 1-(3-bromopropyl)-3-methyl-6-nitro-1 H -indazole(3j)<] Xﬂ}_

[402] Az A TS o] 8510 315HE 1 2 1,3-dibromopropane 2 7B 8 45% =
FA 9 A2 3}3HE 3j5 Al £3589t} 'TH NMR (400 MHz, CDCL,) 8 8.40 (d, J= 1.6
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Hz, 1H), 7.97 (dd, J = 8.8, 1.8 Hz, 1H), 7.73 (d, J = 8.8 Hz, 1H), 4.55 (t, J = 6.4 Hz,
2H), 3.34 (t, J = 6.2 Hz, 2H), 2.60 (s, 3H), 2.50 (p, J = 6.3 Hz, 2H).

[403] A Al o 2.10.2. 3-methyl-1-(3-(4-methylpiperazin-1-yl)propyl)-6-nitro-1 H -
indazole(7n)¢] A| &

[404] A2F GE ol &5t A7) 3HEE JjEFE FEIIDE A LA 53E Tng
A 2312t} "H NMR (400 MHz, CDCl,) & 8.44 (d, J = 1.9 Hz, 1H), 7.94 (dd, J = 8.8,
1.9 Hz, 1H), 7.70 (d, J = 8.9 Hz, 1H), 4.46 (t, J = 6.3 Hz, 2H), 2.59 (s, 3H), 2.70 - 2.25
(m, 8H), 2.32 (s, 3H), 2.21 (t, J = 6.5 Hz, 2H), 2.08 (p, J = 6.4 Hz, 3H).

[405] A Al o 2.10.3. 3-methyl-1-(3-(4-methylpiperazin-1-yl)propyl)-1 H -indazol-6-
amine(9n)9] | %

[406] A BE o] &3te] 4] BFE TmOeRRH F8 96%= 1wy a1 A o] 315
E 9ng A 2315t '"H NMR (400 MHz, DMSO-dg) & 7.24 (d, J = 8.5 Hz, 1H), 6.40
(dd, J = 8.5, 1.7 Hz, 1H), 6.35 (d, J = 1.3 Hz, 1H), 5.20 (s, 2H), 4.03 (t, J = 6.9 Hz,
2H), 2.45 - 2.12 (m, 11H), 2.15 (t, J = 7.0 Hz, 2H), 2.10 (s, 3H), 1.82 (p, J = 6.9 Hz,
2H).

[407] A Al 4 2.10.4. 5-methoxy-2,2-dimethyl- N -(3-methyl-1-(3-(4-methylpiperazin-1-
yl)propyl)-1 H -indazol-6-yl)- 2H -chromene-6-carboxamide(11n)2] A=

[408] AzF C-HH 15 o838t e] 4] 83 9n E A AT 4] 2.1.3.0)] upef A 23 29
2R 8 57%E A 14 9] 313HE 11ng A %389 ). mp 88-89°C'H NMR
(400 MHz, DMSO-dy) 6 10.21 (s, 1H), 8.16 (s, 1H), 7.57 (d, J = 8.6 Hz, 1H), 7.40 (d,
J=8.5Hz, 1H), 7.17 (dd, J = 8.6, 1.7 Hz, 1H), 6.64 (d, J = 8.5 Hz, 1H), 6.58 (d, J =
10.0 Hz, 1H), 5.84 (d, J = 10.0 Hz, 1H), 4.22 (t, J = 6.7 Hz, 2H), 3.76 (s, 3H), 2.40 (s,
3H), 2.50 - 2.02 (m, 8H), 2.15 (t, J = 6.8 Hz, 2H), 2.07 (s, 3H), 1.89 (p, J = 6.9 Hz,
2H), 1.38 (s, 6H). FAB-MS [M+H]" 504.

[409]

[410] AA 4 2,11, N-(1-2-1-(F-E-2-°] =)H F 2| d-4-Y)ol &)-3-7 & -1H-21 T}
Z£.6-Y)-5-W 5 A]-22-t W E- 2H-A 2 H-6-7} 2 B A 0| =(3 84 1-11, 110) 2] A
z=

[411] A Al 4 2.11.1. tert -butyl 4-(2-(6-amino-3-methyl-1 H -indazol-1-yl)ethyl)
piperidine-1-carboxylate(5g) 2] #| =

[412] AR BE o] &3t AAd 2.7.1.00 whe} A ze 3gRFE & 99% = F A a1
A ] 3}3HE 5g5 A Z3FS T} 'H NMR (400 MHz, CDCly) 87.40 (d, J = 8.6 Hz,
1H), 6.56 (dd, J =8.5, 1.8 Hz, 1H), 6.50 (d, /= 1.8 Hz, 1H), 4.19 (t, /= 7.4 Hz, 2H),
4.13-3.98 (m, 2H), 2.70 - 2.61 (m, 2H), 2.47 (s, 3H), 1.79 (q, J = 7.2 Hz, 2H), 1.73 -
1.66 (m, 2H), 1.45 - 1.37 (m, 10H), 1.20 - 1.09 (m, 2H).
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[413] A Al 4 2.11.2. tert -butyl 4-(2-(6-(5-methoxy-2,2-dimethyl-2 H -chromene-6-
carboxamido)-3-methyl-1 H -indazol-1-yl)ethyl)piperidine-1-carboxylate(6g)2] A

£

[414] Az} C-HE 1L o] ato] 47| 8135 5gE B 8 53%E S A a1A) o 53
E 6g= A 233t} 'H NMR (400 MHz, CDCL) § 10.00 (s, 1H), 8.41 (s, 1H), 7.98
(d, J=8.6 Hz, 1H), 7.59 (d, J = 8.6 Hz, 1H), 6.88 (dd, J = 8.5, 1.7 Hz, 1H), 6.74 (d, J
=8.7 Hz, 1H), 6.60 (d, J = 9.9 Hz, 1H), 5.74 (d, J = 10.3 Hz, 1H), 4.41 (t, J = 7.5 Hz,
2H), 4.10 - 4.02 (m, 2H), 3.91 (s, 3H), 2.71 - 2.62 (m, 2H), 2.59 (s, 3H), 1.88 (q, J =
7.0 Hz, 2H), 1.78 - 1.70 (m, 2H), 1.47 (s, 6H), 1.43 (s, 10H), 1.22 - 1.12 (m, 2H).

[415] A Al 4] 2.11.3. N -(1-(2-(1-(but-2-ynoyl)piperidin-4-yl)ethyl)-3-methyl-1 H -
indazol-6-yl)-5-methoxy-2,2-dimethyl-2 H -chromene-6- carboxamide(llo)g] A =

[416] A2 D R A FHY IS o] 88k A7) 3= 6g= A E 8 26% % S A a1
A o] 3E 1102 A 23 T mp 71-72°C. 'H NMR (400 MHz, CDCls) & 9.96 (s,
1H), 8.40 (s, 1H), 7.98 (d, J = 8.6 Hz, 1H), 7.56 (d, J = 8.5 Hz, 1H), 6.84 (dd, J = 8.6,
1.6 Hz, 1H), 6.74 (d, J = 8.7 Hz, 1H), 6.60 (d, J = 10.0 Hz, 1H), 5.74 (d, J = 10.0 Hz,
1H), 4.56 - 4.45 (m, 1H), 4.41 - 429 (m, 3H), 3.91 (s, 3H), 3.04 - 2.95 (m, 1H), 2.63 -
2.56 (m, 1H), 2.55 (s, 3H), 1.99 (s, 3H), 1.94 - 1.71 (m, 4H), 1.63 - 1.51 (m, 1H), 1.47
(s, 6H), 1.24 - 1.10 (m, 2H). FAB-MS [M+H]"541.

[417]

[418] AAl o 2.12. N-(1-2-1-ol 22 2L F#H g d-4-9)ol €)-3-w & -1H- A } Z-6-
A)-5-H EA]-2,2-t W € 2H-F 2 9-6-7} 2 5 A0 =3} 84 1-12, 11p) 2] A=

[419] A2 D R A P & o] 831 A A o 2.11.2.9) whe} Al 2= g2 B
| 65% = 3 A 1A 2] 3135 11p= A 23 T mp 69-70°C. '"H NMR (400 MHz,
CDCl;) 8 9.98 (s, 1H), 8.40 (d, J = 1.3 Hz, 1H), 7.98 (d, J = 8.7 Hz, 1H), 7.56 (d, J =
8.5 Hz, 1H), 6.84 (dd, J = 8.6, 1.7 Hz, 1H), 6.74 (dd, J = 8.7, 0.8 Hz, 1H), 6.64 - 6.52
(m, 2H), 6.23 (dd, J = 16.9, 2.0 Hz, 1H), 5.74 (d, J = 10.0 Hz, 1H), 5.64 (dd, J = 10.6,
2.0 Hz, 1H), 4.67 - 4.56 (m, 1H), 4.37 (t, J = 7.3 Hz, 2H), 4.01 - 3.94 (m, 1H), 3.91 (s,
3H), 3.07 - 2.94 (m, 1H), 2.64 - 2.56 (m, 1H), 2.55 (s, 3H), 1.90 - 1.80 (m, 4H), 1.58 -
1.53 (m, 1H), 1.47 (s, 6H), 1.23 - 1.15 (m, 2H). FAB-MS [M+H]" 529.

[420]

[421] A Ao 2,13, 5-H] 5 A]-2,2-T] W & -N-(1-(2-(1- 9 & 3] 7| 2] d-4-) ol &)-1H-21 T}
Z£-6-9)-2H- A 2 9-6-7} 2 E A1 =(3} 314 1-13, 12K).

[422] A Al o 2.13.1. tert -butyl 4-(2-(6-nitro-1 H -indazol-1-yl)ethyl)piperidine-1-
carboxylate(dg)2] A=

[423] A AHPE 1S O]ﬁg}‘ﬂ 3}3t= 2 2 fert-butyl 4-(2-bromoethyl)piperidine-1-
carboxylate 2 H-E] =& 47% 2 =7 117 o] 3} & 4g2 A 235t} 'HNMR
(400 MHz, CDCL;) § 8.35 (s, 1H), 8.10 (s, 1H), 8.01 (dd, J = 8.9, 2.0 Hz, 1H), 7.83
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(dd, J = 8.8, 1.4 Hz, 1H), 4.50 (t, J = 6.4 Hz, 2H), 4.14 - 4.01 (m, 2H), 2.73 - 2.56 (m,
2H), 1.91 (q,J = 7.0, 6.6 Hz, 2H), 1.47 - 1.41 (m, 10H), 1.79 - 1.68 (m, 2H), 1.27 -
1.12 (m, 2H).

[424] A Al o 2.13.2. 1-(2-(1-methylpiperidin-4-yl)ethyl)-6-nitro-1 H -indazole(8k)<] A
z

[425] & i}D 2 A E-H 12 ol 8ato] ] 3HEt = 4gE N H 8 58 E wF AL

A 2] 813E 8k= Al &3t '"H NMR (400 MHz, CDCly) & 8.36 - 8.35 (m, 1H),

8.10 (d, J= 1.0 Hz, 1H), 8.01 (dd, J = 8.8, 1.9 Hz, 1H), 7.83 (dd, / = 8.9, 0.7 Hz, 1H),
4.50 (t, J = 7.2 Hz, 2H), 3.03 - 2.85 (m, 2H), 2.35 (s, 3H), 2.08 - 2.02 (m, 2H), 1.94 (q,
J=7.0Hz, 2H), 1.83 - 1.75 (m, 2H), 1.58 - 1.47 (m, 2H), 1.35 - 1.25 (m, 1H).

[426] A A] ¢ 2.13.3. 1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -indazol-6-amine(10k)<]
A Z

[427] Az} BE o] &3lo] AV FTE SkELEH & 2% w7}t uA) 9] 3=
10k E A 235} T} '"H NMR (401 MHz, CDCLy) 8 7.77 (d, J = 0.9 Hz, 1H), 7.46 (dd,
J=8.6,0.7 Hz, 1H), 6.55 (dd, J = 8.5, 1.8 Hz, 1H), 6.51 (dt, J = 1.8, 0.9 Hz, 1H), 4.25
(t, J=7.2 Hz, 2H), 3.86 (s, 2H), 2.94 - 2.84 (m, 2H), 2.29 (s, 3H), 1.99 - 1.93 (m, 2H),
1.83 (q, J = 6.9 Hz, 2H), 1.79 - 1.71 (m, 2H), 1.48 - 1.36 (m, 2H), 1.32 - 1.21 (m, 1H).

[428] A A] ¢ 2.13.4. 5-methoxy-2,2-dimethyl- N -(1-(2-(1-methylpiperidin-4-yl)ethyl)-1
H -indazol-6-yl)-2 H -chromene-6-carboxamide(12k) ] #| =

[429] AR C-HH 1S o] 83k A7) F3HE 10k 2 A A o 2.1.3.00] w2} A 329
ZREH 78 52%2 A 214 9] 813E 12kE Al 2318 T mp 78-79°C. 'H NMR
(400 MHz, CDCl;) 89.96 (s, 1H), 8.43 (s, 1H), 7.98 (d, J = 8.7 Hz, 1H), 7.90 (d, J =
0.9 Hz, 1H), 7.63 (d, J = 8.5 Hz, 1H), 6.88 (dd, J = 8.6, 1.7 Hz, 1H), 6.74 (d, J = 8.7
Hz, 1H), 6.60 (d, J = 10.0 Hz, 1H), 5.73 (d, J = 10.0 Hz, 1H), 4.41 (t, J = 7.3 Hz, 2H),
3.90 (s, 3H), 2.90 - 2.84 (m, 2H), 2.27 (s, 3H), 1.97 - 1.91 (m, 2H), 1.91 - 1.86 (m,
2H), 1.81 - 1.75 (m, 2H), 1.47 (s, 6H), 1.43 - 1.33 (m, 2H), 1.33 - 1.25 (m, 1H). FAB-
MS [M+H]*475.

[430]
[431] AA o 3. 3-0ln =200 = FEA 9 Az
[432] 3-ofn] =T} E F A o] A ZHPH S 817] whs-2] 20 YER ST o] w, (a)

N,H,.H,0, -BuOH, 3+, 18A]{}; (b) phthalic anhydride, 1,4-dioxane, 2+, 154 {1
(c) Alkyl halide, Cs,COs, DMF, 60°C4A| {F; (d) N,H,.H,0, EtOH, 2! <, 152 {}; (e)
17k 2] 73 -, 4-vinylpyridine, K;PO,, H,O, microwave 180°C20+r-. (f) i) 29, (COCl),
, DMF, THF, 2 &, 24| 7}, ii) amine, TEA, DCM, A &, 1A 7+ BE3= -20°C4 A ZF; (g)
ACE-Cl, DCM, -5°C2X| Z}; (h) NaH, THF, CH;L, 0°Coll 4] A= 0. 2  4X] 1}

[433] [tﬂ- 2 2] 2]



36
WO 2024/080780 PCT/KR2023/015723

O=< I =< !
NH»

Rag O o) o) \
| ~ Ry
19 Ry = 18 17
20c R, = CH3

o : aRy;=H g R, = (1-methypiperidin-4-yhethyl i
HO b Ry=CH; h Ry = (4-methylpiperazin-1-yiethyl
i€ Ry = (CH,),0CH, i Ry={morpholin-4-yiethyl '
Q Q 5 d Ry ={CH;):0CH, i R¢ = (pyridin-3-yllethyt E
| 2 ! & Ry = -(CH;}0(CH;),0CH;  k R4 = (pyridin-d-yljethyi
79 f Ry =-({CH;}NBnCH, I Ry = -{CH:NHCH,

[435] AA o 3.1. N-(1H-2}Z-3-9)-5- 5 2] -2,2-t] W D -2H-A 2 9-6-F} 2 E A}
(3314 1-14, 18a) 9] A=

[436] A Al o 3.1.1. 1 H -indazol-3-amine(14) 2] A &

[437] +BuOH = 2-ZF S &2old & (1.0 @) 2 | =abx A5318(1.05 E3hH e =

ES WA 7FEste] el vhE ks 3, A tell A -BuOHE Al A 38

o 2 Edd B8 Hrbstar, o dstar, 22 A H AT o HE=E& Sk, of
g ol A B & & 23] FESTE fUES B2 Al FslaL, MgSO.=E 7 Eo}
E5SHTE LA & jebar oh g WA E 9 El 2383 th86%). 'H NMR (400
MHz, CD;0D) 6 7.56 (d, J = 7.04 Hz, 1H), 7.36-7.26 (m, 2H), 6.98 (ddd, J = 7.92,
5.84, 1.88 H, 1H).

[438] A Al 4 3.1.2. 2-(1 H -indazol-3-yl)isoindoline-1,3-dione(15) 2] #| =

[439] 1,4_1“4%/& = /\01—7] Q_GL 14/] Q ol oﬂ Q_tﬂalzi;ﬂ Ol:/] J.Elo] ]1:% Z] 7].
At =& A 7HE SERAI T L o, 23S X Sl S A7
A5 LA E e, Ao ® Al A Sk, A xste] 3| WA A & 55
(=5 89%). '"H NMR (500 MHz, CDCl) 8 8.05-7.99 (m, 2H), 7.83-7.80 (m, 2H), 7.55
(d, J= 8.2 Hz, 1H), 7.48-7.44 (m, 2H), 7.21-7.18 (m, 1H).
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[440]

[441]

[442]
[443]

[444]
[445]

[446]

[447]

[448]

[449]

[450]
[451]

[452]

[453]

A Al 4] 3.1.3. N -(1 H -indazol-3-yl)-5-methoxy-2,2-dimethyl-2 H -chromene-6-
carboxamide(18a)2] A| &

Az} C-HHE 18 o] &5t A7) 3HEE 15 2 A A ¢ 2.1.3.00) whe} Al & 298
B 8 86% = B A 1A 9] 3}3HE 18aS Al 2353 th mp 222-223°C'H NMR
(400 MHz, CDCL;) 6 10.31 (s, 1H), 8.08 (d, J = 8.28 Hz, 1H), 8.01 (d, J = 8.72 Hz,
1H), 7.48 (d, J = 8.44 Hz, 1H), 7.42 (t, J = 7.88 Hz, 1H), 7.18 (t, J = 7.64 Hz, 1H),
6.71 (d, J = 8.68 Hz, 1H), 6.60 (d, J = 10.0 Hz, 1H), 5.71 (d, J -= 10.0 Hz, 1H), 3.91
(s, 3H), 1.47 (s, 6H). ESI-MS [M+H]" 350.

A Ao 3.2.5-9 F-A|-N,2,2-E 2| W D -N-(1-¥| & -1H-¢1 t} Z-3-)-2H- A Z 7 -6-
72 H5A M E(3 84 1-15,18b) 9 Al £

A Al & 3.2.1. 2-(1-Methyl-1 H -indazol-3-yl)isoindoline-1,3-dione(16b)2] A =

HAaF A 12 o] -&3Fe] A Ao 3.1.2.00) ulg} A 2315 L olo] @ mw| ek
ZREH 58 51%2 A 249 313HE 16bS Al 235131 tE 'H NMR (500 MHz,
CDCl;) 6 8.00-7.98 (m, 2H), 7.82-7.80 (m, 2H), 7.54 (d, J = 8.2 Hz, 1H), 7.44-7.43
(m, 2H), 7.20-7.17 (m, 1H), 4.13 (s, 3H).

A Al o 3.2.2. 1-Methyl-1 H -indazol-3-amine(17b) <] #| &

A2F NS o]-&3to] A7) 313E 16bE - 58 87% % ZHA 114 9] 313 &
17b= A 235} T} 'H NMR (400MHz, CDCly) 6 7.50 (d, J = 8.4, 1H), 7.34-7.27 (m,
2H), 7.00 (m, 1H), 4.07 (brs, 2H), 3.91 (s, 3H).

A A] 4] 3.2.3. 5-Methoxy- N ,2,2-trimethyl- N -(1-methyl-1 H -indazol-3-yl)-2 H -
chromene-6-carboxamide(18b)2] A| =&

Az C-HHE 12 o] -835Fe] A7) 3HsHE 17b 2 A A of 2.1.3.0f ula} A &3 295
HE 58 0%E 2 149 313HE 18bE Al % 3F3 U mp 103-104°C '"H NMR
(400MHz, CDCl3) 6 10.10 (s, 1H), 8.07 (d, J = 8.25 Hz, 1H), 8.03 (d, J = 8.65 Hz,
1H), 7.38 (t, J = 7.85 Hz, 1H), 7.29 (d, J = 8.55 Hz, 1H), 7.13 (t, J = 7.35 Hz, 1H),
6.72 (d, J = 8.70 Hz, 1H), 6.60 (d, J = 10.05 Hz, 1H), 5.71 (d, J = 10.0 Hz, 1H), 3.99
(s, 3H), 3.94 (s, 3H), 1.46 (s, 6H). ESI-MS [M+H]* 364.

A A4 3.3, 5-9] FA-N-(1-2-H| 5 A A €)-1H- 1 T+ £-3-9)-2,2-H W d-2H- A =
H-6-7F 2 E A = (31812 1-16, 18¢)] A=

A Al o 3.3.1. 2-(1-(2-Methoxyethyl)-1 H -indazol-3-yl)isoindoline-1,3-dione(16c)
o] Az

HAaF A 1S o] -&3Fe] A Ao 3.1.2.0 ubg} A Z3F 15 L 2-bromoethyl
methyl ether 2 F-E] =& 67% % 3 A 117 2] 33 &E 16cE A £33 th 'H NMR
(400MHz, CDCl5) 6 8.03-7.98 (m, 2H), 7.84-7.80 (m, 2H), 7.53 (dd, J = 9.2, 0.8 Hz,
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2H), 7.42 (td, J = 7.6, 1.2 Hz, 1H), 7.18 (td, J = 8.0, 0.8 Hz, 1H), 4.60 (t, J = 5.6 Hz,
2H), 3.87 (t, J = 5.6 Hz, 2H), 3.31 (s, 3H).

[454] A Al o 3.3.2. 1-(2-Methoxyethyl)-1 H -indazol-3-amine(17¢) ] A2

[455] A2 NE o] g3te] 47] E 16c2FH T8 75%2 2 114 9] 313HE 17¢
£ A 2352t} 'H NMR (400MHz, CDCLy) 8 7.51 (dt, J = 8.4, 0.8 Hz, 1H), 7.35-7.26
(m, 2H), 7.00 (ddd, J = 8.0, 6.4, 0.8 Hz, 1H), 4.31 (t, J = 5.2 Hz, 2H), 4.03 (brs, 2H),
3.75 (t, J = 5.6 Hz, 2H), 3.29 (s, 3H).

[456] A Al o 3.3.3. 5-Methoxy- N -(1-(2-methoxyethyl)-1 H -indazol-3-yl)-2,2-d
imethyl-2 H -chromene-6-carboxamide(18¢c) 2] | =

[457] Aap C-HPE 18 o] g31o] 7] 3HEFE 17¢ 2 A A o) 2.1.3.9)) whe} A 23 29
ZRE 8 76%2 2 A 3174 9] 3}3HE 18¢E A 238 T mp 92-93°C'H NMR
(400MHz, CDCL) 6 10.07 (s, 1H), 8.06 (d, J = 8.8 Hz, 1H), 8.03 (d, J = 8.4 Hz, 1H),
7.40-7.35 (m, 2H), 7.12 (ddd, J = 8.4, 6.0, 2.0 Hz, 1H), 6.72 (d, J = 8.4 Hz, 1H), 6.61
(d, J=10.4 Hz, 1H), 5.72 (d, J = 10.0 Hz, 1H), 4.47 (t, J = 5.6 Hz, 2H), 3.95 (s, 3H),
3.81 (t, J = 5.6 Hz, 2H), 3.30 (s, 3H), 1.50 (s, 6H). ESI-MS [M+H]" 408.

[458]

[459]  AAd 34.5-HEA-N-(1-3-H EA T2 Y)-1H-Q T} £-3-9)-2,2-T) | & -2H- 2
Zl-6-7FE2 B A =(3} 84 1-17, 18d) 9] A =

[460] A Al o 3.4.1. 2-(1-(3-Methoxypropyl)-1 H -indazol-3-yl)isoindoline-1,3-
dione(16d)&] A &

[461] A2l AN 1S o] 831l A Ao 3.1.2.00 wh} A 2% 15 2L 3-bromopropyl
methyl ether 2B =8 429% 5 3 A 314 2] 3135 16dS #| 23t} '"H NMR
(400MHz, CDCLy) 6 7.99 (dd, J = 5.6, 2.8 Hz, 2H), 7.82 (dd, J = 5.6, 3,2 Hz, 2H), 7.54
(d, J = 8.0 Hz, 1H), 7.50 (d, J = 8.8 Hz, 1H), 7.44-7.40 (m, 1H), 7.20-7.16 (m, 1H),
4.55 (t,J=7.2 Hz, 2H), 3.33 (1, J = 6.0 Hz, 2H), 3.31 (s, 3H), 2.21 (quintet, J = 6.0
Hz, 2H).

[462] A Al o 3.4.2. 1-(3-Methoxypropyl)-1 H -indazol-3-amine(17d) &] #| =

[463]  AA NS ol-&3lo] A7 32 16dZHEH 58 71% 228 24 14 ¢ 3}
& 17dE A %3819t 'H NMR (400MHz, CDCLy) 6 7.49 (d, J = 8.4 Hz, 1H),
7.32-7.28 (m, 1H), 7.23 (d, J = 8.0 Hz, 1H), 6.98-6.95 (m, 1H), 4.22 (t, J = 6.4 Hz,
2H), 4.10 (brs, 2H), 3.24 (s, 3H), 3.24 (t, J = 6.0 Hz, 2H), 2.05 (quintet, J = 6.0 Hz,
2H).

[464] A Al o 3.4.3. 5-Methoxy- N -(1-(3-methoxypropyl)-1 H -indazol-3-yl)-2,2-d
imethyl-2 H -chromene-6-carboxamide(18d)2] | =

[465] HAap - 18 o] g3lo] A7) 3H3HE 17d 2 A A 4] 2.1.3.)) e} A =31 29
ZREH 58 65%% A 114 9] 313E 18dE Al £33 th mp 95-97°C'H NMR
(400MHz, CDCLy) 6 10.09 (s, 1H), 8.07 (d, J = 8.4 Hz, 1H), 8.03 (d, J = 8.4 Hz, 1H),
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7.37-7.36 (m, 2H), 7.15-7.09 (m, 1H), 7.72 (d, J = 8.8 Hz, 1H), 6.61 (d, J = 10.0 Hz,
1H), 5.71 (d, J = 10.0 Hz, 1H), 4.40 (t, J = 6.4 Hz, 2H), 3.94 (s, 3H), 3.29 (s, 3H), 3.29
(t, J= 5.6 Hz, 2H), 2.14 (quintet, J = 6.0 Hz, 2H), 1.47 (s, 6H). ESI-MS [M+H]" 422.

[466]

[467] A A o 3.5, 5-H] & Al -N-(1-2-2-H| E A o E Aol &)-1H- 21 T} Z-3-9)-2,2-1] 1
g2H- A2 9-6-7F 2 E A0 = (31814 1-18, 18e)9] Al =

[468] A Al o 3.5.1. 2-(1-(2-(2-Methoxyethoxy)ethyl)-1 H -indazol-3-yl)isoindoline-1,3-
dione(16e)2] Az

[469] A A 18 o] &35Fo] A A of 3.1.2.90] whe} A &3 15 L 1-bromo-2-(2-
methoxyethoxy)ethane 2B 8 34%= M 214 9] &3t = 16eE Al £35Sl T
'H NMR (400MHz, CDCL;) § 8.01-7.97 (m, 2H), 7.84-7.80 (m, 2H), 7.56 (d, J = 6.0
Hz, 1H), 7.52 (d, J = 8.0 Hz, 1H), 7.41 (t, J = 8.8 Hz, 1H), 7.17 (t, J = 7.6 Hz, 1H),
4.62 (t, J = 6.0 Hz, 2H), 3.97 (t, J = 6.0 Hz, 2H), 3.55- 3.52 (m, 2H), 3.43-3.41 (m,
2H), 3.29 (s, 3H).

[470] A Al & 3.5.2. 1-(2-(2-Methoxyethoxy)ethyl)- 1H -indazol-3-amine(17e) 2] A &

[471] A2} NS o] &3t A7) 3135 16e 2B 8 67% = 24 114 o 3}3HE 17e
= A 23} ). 'H NMR (400MHz, CDClLy) 8 7.51-7.49 (m, 1H), 7.34-7.29 (m, 2H),
7.01-7.92 (m, 1H), 4.33 (t, J = 6.0 Hz, 2H), 3.83 (t, J = 6.4 Hz, 2H), 3.51-3.49 (m, 2H),
3.42-3.38 (m, 2H), 3.29 (s, 3H).

[472] A Al o 3.5.3. 5-Methoxy- N -(1-(2-(2-methoxyethoxy)ethyl)-1 H -indazol-3-
yl)-2,2-dimethyl-2 H -chromene-6-carboxamide(18e)2] | =

[473] HAap - 18 o] g3lo] 7] 3HEFE 17e 2 A A o) 2.1.3.0)) wbe} A 23 295
B T8 64% 72 AN 1149 3}13HE 18eE A 23S . mp 104-105°C'H NMR
(400MHz, CDCLy) 6 10.09 (s, 1H), 8.05 (d, J = 8.0 Hz, 1H), 8.03 (d, J = 8.4 Hz, 1H),
7.42(d, J=8.4 Hz, 1H), 7.36 (t, J = 6.3 Hz, 1H), 7.12 (t, J= 7.2 Hz, 1H), 6.72 (d, J =
8.4 Hz, 1H), 6.61 (d, J = 10.0 Hz, 1H), 5.72 (d, J = 10.4 Hz, 1H), 4.49 (t, J = 6.0 Hz,
2H), 3.95 (s, 3H), 3.91 (t, J = 6.0 Hz, 2H), 3.54-3.52 (m, 2H), 3.44-3.41 (m, 2H), 3.31
(s, 3H), 1.47 (s, 6H). ESI-MS [M+H]" 452.

[474]

[475] A Al 3.6, 5-H| 5 A]-2,2-T] W] & -N-(1-(2-(F] & o} 1] =)o &)-1H-1 T} &--3-
)-2H-F 2 H-6-7} 2 EAL0] = (3} &1 4] 1- 19 191) 2] A=

[476] A2 M o]-g35to] 315 18t2 1 H 58 56% = 2 114 9 3}3E 191
A 28 T mp 92-93°C'H NMR (400MHz, CDCl5) 6 10.08 (s, 1H), 7.98 (d, J =
8.0 Hz, 1H), 7.95 (d, J = 8.8 Hz, 1H), 7.39 (d, J = 8.8u Hz, 1H), 7.36-7.32 (m, 1H),
7.10-7.06 (m, 1H), 6.69 (d, J = 8.4 Hz, 1H), 6.59 (d, J = 10.0 Hz, 1H), 5.71 (d, J = 10.0
Hz, 1H), 4.52 (t, J = 6.0 Hz, 2H), 3.92 (s, 3H), 3.19 (t, J = 5.6 Hz, 2H), 2.51 (s, 3H),
1.46 (s, 6H). ESI-MS [M+H]" 407.
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[477]

[478] A A o 3.7, 5-9] 5 A]-2,2-T] W & -N-(1-2-(1-7¥ & ¥] 7 2] & -4-) o &)-1H-2I o}
Z.3-¢)-2H-3 2 7-6-7} 2 B A0 =3} 814 1-20, 18g).

[479] Az C-HPH 1S o] 8510 313HE 17g E 2 Al of 2.1.3.0f whe} A 23k 292 5
B 3 A 114 9] 813E 18gE A 2 35FS T mp 97-98°C 'H NMR (400MHz, CDCl,
) d 10.08 (s, 1H), 8.08 (d, J = 8.0 Hz, 1H), 8.03 (d, 8.8 Hz, 1H), 7.39-7.35 (m, 1H),
7.29 (d, J = 8.4 Hz, 1H), 7.14-7.10 (m, 1H), 6.72 (d, J = 8.8 Hz, 1H), 6.61 (d, J = 10.0
Hz, 1H), 7.72 (d, J = 10.4 Hz, 1H), 4.32 (t, J = 7.2 Hz, 2H), 3.94 (s, 3H), 2.83 (d, J =
11.6 Hz, 2H), 2.25 (s, 3H), 1.91-1.82 (m., 4H), 1.75 (d, J = 12.0 Hz, 2H), 1.48 (s, 6H),
1.42-1.26 (m, 3H). ESI-MS [M+H]" 475.

[480]

[481] A A o 3.8, 5-9]| 5 A]-2,2-T] W & -N-(1-(2-(4-7 & 3] 7 &} 71 -1-Q) o &)-1H-2I o}
Z.3-9)-2H-3 2 9-6-7} 2 EA}v] = (3} 8H 4] 1-21, 18h).

[482] A2} C-HHE 1S o] &3] 3}3HE 17h 2 A A o 2.1.3.0]) wha} A %3k 298 E
B A) 314 9] 3135 18hE Al 23 T mp 102-103°C'H NMR (400MHz, CDCl5)
S 10.08 (s, 1H), 8.06 (d, J = 8.0 Hz, 1H), 8.02 (dd, J = 8.8, 2.8 Hz, 1H), 7.38-7.32 (m,
2H), 7.11 (t, J = 6.8 Hz, 1H), 6.60 (d, J = 10Hz, 1H), 5.71 (d, J = 10.4 Hz, 1H), 4.42
(t, J= 6.8 Hz, 2H), 3.94 (s, 3H), 2.86 (t, J = 6.4 Hz, 2H), 2.58-2.42 (brm, 8H), 2.28 (s,
3H), 1.46 (s, 6H). ESI-MS [M+H]* 476.

[483]

[484] AN 4 3.9, 5-9 EA]-2,2-T W D -N-(1-2-E E Z & 1= o] &)-1H-¢ T} =-3-Y)-2H-
AZW-6-F+2 EAH] = (3} 814 1-22, 181)] A=

[485] A Al 4 3.9.1. 2-(1-(2-Morpholinoethyl)-1 H -indazol-3-yl)isoindoline-1,3-
dione(16i)2] A=

[486]  HAF A-HPH IS o] &35to] A Aol 3.1.2.0 whet A2 15 E 4-(2-
bromoethyl)morpholine 2 -8 =& 61%= & 114 &] &}3t= 16ia Al =33t
'H NMR (400MHz, CDCL;) § 8.02-7.95 (m, 2H), 7.85-7.80 (m, 2H), 7.54 (d, J = 8.0
Hz, 1H), 7.51 (br, 1H), 7.44 (t, J = 8.4 Hz, 1H), 7.20 (t, J = 7.6 Hz, 1H), 4.61 (br, 2H),
3.71 (br, 4H), 2.98 (br, 2H), 2.56 (br, 4H).

[487] A Al 4 3.9.2. 1-(2-Morpholinoethyl)-1 H indazol 3-amine(17i)¢] A&

[488] AR NE o] &3t A7 3H3HE 161278 78 71%= 244 3149 313& 171
= A £33t 'H NMR (400MHz, CDCL,) 87.51 (d, J = 5.6 Hz, 1H), 7.34 (t, J=7.2
Hz, 1H), 7.27 (d-like, 1H), 7.02 (t, J = 7.6 Hz, 1H), 4.33 (br, 2H), 4.04 (br, 2H), 3.70
(br, 4H), 2.85 (br, 2H), 2.55 (br, 4H).

[489] A A] 4] 3.9.3. 5-Methoxy-2,2-dimethyl- N -(1-(2-morpholinoethyl)-1 H -
indazol-3-yl)-2 H -chromene-6-carboxamide(18i)2] | =
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[490] AL - 1 o] 8-3he] A7) sHEHE 171 2 A A < 2.1.3.00] uf} A 2= 29
2EE 58 85%% A 1A 9] 313HE 18i2 A 23 . mp 84-85°C'H NMR
(400MHz, CDCL3) 6 10.09 (s, 1H), 8.07 (d, J = 8.0 Hz, 1H), 8.02 (d, J = 8.4 Hz, 1H),
7.39-7.33 (m, 2H), 7.14-7.10 (m, 1H), 6.71 (d, J= 9.2 Hz, 1H), 6.59 (d, J = 9.6 Hz,
1H), 5.71 (d, J = 10.4 Hz, 1H), 4.43 (t, J = 6.8 Hz, 2H), 3.94 (s, 3H), 3.67 (t, J = 4.4
Hz, 4H), 2.85 (t, J = 7.2 Hz, 2H), 2.52 (t, J = 4.0 Hz, 4H), 1.46 (s, 6H). ESI-MS [M
+H]" 463.

[491]

[492]  AAl4H 3.10. 5-9 5 A]-2,2-H] W & -N-(1-2-(F & D-3-) el &)-1H- {1 T} =-3-
)-2H-A 2 Wl-6-F 2 H A =(3 8 4] 1-23,18))9] A=

[493] A A] 4 3.10.1. 2-(1-(2-(Pyridin-3-yl)ethyl)-1 H -indazol-3-yl)isoindoline-1,3-
dione(16j)2] #| =

[494] A A-HHY IS o] &5to] A A ] 3.1.2.00 whet A 23k 15 F 2-(pyridin-3-
ylethyl 4-methylbenzenesulfonate 275 & 67%= & WA 1149 3131E 16j&
A Z3F3 T '"H NMR (400MHz, CDCl,) 6 8.49 (d, J= 1.6 Hz, 1H), 8.42 (d, J=3.,6
Hz, 1H), 8.03=7.99 (m, 2H), 7.86-7.81 (m, 2H), 7.52 (d, J = 8.4 Hz, 1H), 7.36-7.31 (m,
2H), 7.21 (d, J = 6.0 Hz, 1H), 7.15 (t, J = 7.2 Hz, 1H), 7.09 (dd, J = 7.6, 5.2 Hz, 1H),
4.64 (t, J = 6.8 Hz, 2H), 3.30 (t, J = 7.2 Hz, 2H).

[495] A Al 4 3.10.2. 1-(2-(Pyridin-3-yDethyl)-1 H indazol 3-amine(17j)¢] A=

[496] AR NE o] &5t A7) 33 16j= 7B 78 87% = 2 114 9] 313t= 17j
£ A 2352t} 'H NMR (400MHz, CDCly) 8 8.41-8.38 (m, 2H), 7.49 (d. J = 8.0 Hz,
1H), 7.32 (dt, J = 7.6, 2.0 Hz, 1H), 7.21 (d, J = 7.2 Hz, 1H), 7.08 (dd, J = 7.6, 4.4 Hz,
1H), 6.98-6.95 (m, 2H), 4.34 (t, J = 7.6 Hz, 2H), 4.08 (brs, 2H), 3.13 (t, J = 6.8 Hz,
2H).

[497] A Al o] 3.10.3. 5-Methoxy-2,2-dimethyl- N -(1-(2-(pyridin-3-yl)ethyl)-1 H -
indazol-3-yl)-2 H -chromene-6-carboxamide(18j)&] #| =

[498] A2} C-HHE 12 o] £31e] 4] 315 17) 2 A A o] 2.1.3.0) whe} A 2329
2R 58 89%= 34 1A 9] 313HE 185 A3t 'H NMR (400MHz,
CDCLy) 8 10.12 (s, 1H), 8.46 (s, 1H), 8.43 (d, J = 4.0 Hz, 1H), 8.08 (d, J= 8.0 Hz, 1H),
8.04 (d, J = 8.8 Hz, 1H), 7.34 (dt-like, J = 7.6 Hz, 1H), 7.32-7.28 (m, 1H), 7.13-7.08
(m, 3H), 7.73 (d, J = 8.4 Hz, 1H), 6.62 (d, J = 10.4 Hz, 1H), 5.73 (d, J= 9.6 Hz, 1H),
4.51 (t, J = 6.8 Hz, 2H), 3.96 (s, 3H), 3.22 (t, J = 7.2 Hz, 2H), 1.47 (s, 6H). ESI-MS [M
+H]* 455.

[499]

[500] A A A 3.11. 5-H] 5 A]-2,2-0) W & -N-(1-(2-(F 8] 9 -4- Q) ol &)-1H- QI T} &-3-
)-2H-A 2 Wl-6-7F 2 E A =(31 81 4] 1-24, 18k) Y] A=

[501] A Al 4] 3.11.1. 1-(2-(Pyridin-4-yl)ethyl)-1 H -indazol-3-amine(17k) 2] #| =
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[502]

[503]

[504]

[505]
[506]

[507]

[508]
[509]
[510]

B F 3-0b| =1t (1.0 B, I FEQ.0 FEh), 48 d gl H s g Eh) 2
TBAB(20 mol%)2] < 3&-& #}7] uRk Bl 7} Q)= /-2 nlo] A2 9 o] B nlo]
¢hof) %ﬂ‘}iv} A7) vholehg A AL TA | A 1 -5k % ‘M;}Oﬂfﬂr qhg-

= AA 6}04 H 56%% 3| WA 313 & 753131 th 'H NMR (400MHz, CDCl;) 8
8.41 (br, 2H), 7.49 (d, J = 8.0 Hz, 1H), 7.25-7.21 (m, 1H), 7.08-6.95 (m, 3H), 4.35 (t, J
=7.2 Hz, 2H), 3.11 (t, J = 7.2 Hz, 2H).

A A] 4] 3.11.2. 5-Methoxy-2,2-dimethyl- N -(1-(2-(pyridin-4-yl)ethyl)-1 H -
indazol-3-yl)-2 H -chromene-6-carboxamide(18k) 2] A %=

AaF C-HPE 12 o] &3] 7] 3H3HE- 17k 2 A Aol 2.1.3.]) e} A =3 29
2EE 8 93%E A 149 3135 18k S Al Z3F3 U mp 68-69°C'H NMR
(400MHz, CDCl5) 6 10.11 (s, 1H), 8.46 (br, 2H), 8.08 (d, J = 8.0 Hz, 1H), 8.03 (d, J =
8.4 Hz, 1H), 7.30 (t, J = 8.4 Hz, 1H), 7.13-7.05 (m, 4H), 6.72 (d, J = 8.8 Hz, 1H), 6.61
(d, J=10.4 Hz, 1H), 5.72 (d, J = 10.4 Hz, 1H), 4.52 (t, J = 7.2 Hz, 2H), 3.94 (s, 3H),
3.17 (t, J = 6.8 Hz, 2H), 1.47 (s, 6H). ESI-MS [M+H]" 455.

A Al ¢ 3,12, 5-H] - A]-N-(1-2-H S A o &)-1H-1 T+ =-3-¢)-N,2,2- E 2] ||
gH-3 2 9W-6-7 2 E AP = (31814 1-25, 20¢) ] A=

A2} C-HHE 1S o] &3k A Aol 3.3.2.00 wha} A 23 17¢ 2 A A o 2.1.3.9]
upe} A 2 g 292 8 355 18¢E 53 TR 0°C, B A& 7 EA) sl A
<= THF % 3}3H& 18¢2] 2ol NaH(1.1 B3)S d7lst it} &3H=8 uHks)
AL, ofol @ 5w eh3.0 &)= g HM] A7FSEA T 42825 A7 &, £3E
& Ao A FIHA 02 4AIZE Fot wRkel gtk v o ® M ES =2 WA
Stal, ol & oAl H| o] E 5 T%é}ﬂ, MgSO, 2 A 238}ka1, -5 5skal, o ' oAl
ol E/AAH1/1)E AR ALGste] Ael 7t A ARt ETw I & A st 3
= 20c(B A 1A, 5 94%)E 558} T mp 78-79°C'H NMR (400MHz, CD,
OD) 6 7.56 (d, J = 8.4 Hz, 1H), 7.43 (d, J = 7.6 Hz, 1H), 7.31 (t, J = 7.2 Hz, 1H), 7.01
(t,J= 8.0 Hz, 1H), 6.82 (d, J = 8.0 Hz, 1H), 6.39 (d, J = 8.0 Hz, 1H), 6.16 (d, J = 10.0
Hz, 1H), 5.60 (d, J = 10.0 Hz, 1H), 4.29 (t, J = 5.6 Hz, 2H), 3.85 (s, 3H), 3.54 (t, J =
5.6 Hz, 2H), 3.50 (s, 3H), 3.07 (s, 3H), 1.25 (s, 6H). ESI-MS [M+H]" 422.

{

AA A 4.2- 2 29-6-7FE A4 FE2A 9 A=

2-A B -6-7HT AL F = A o] A ZWH S 8h7] whE-2 30 e AT of ),
(a) [ A] 3-methyl-2-butenal, CaCl-,, EN, EtOH, 2, 2A] {1 "1 B] (i) R,
C(OH)CCH, conc. HCI, CuCl, Cu, CaCl,, 0°C1A] F, (i) Cul, K,CO;, KI, DMF, 2+,
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[511]
[512]

[513]
[514]

[515]

[516]
[517]

[518]
[519]

[520]

1541 3} (iii) o-xylene, 180°C1A] ZF; (b) 24, 252] 74-$-, RI, K,COs, DMF, 40°C3A] 7},
(c) 29-322] 79, [ A] 27% H,0,(aq) , NaClO,, NaH,PO,, CH;CN, 0°C2*] 7}, 33
o] 7 9-, [%H B] NaOH, EtOH, H,0O, 120°C2A] %F; (d) 9k, EDC.HCIL, HOBt, Et;N,
MC, A, 154 Z}F; (e) H,, 10% Pd/C, MeOH, 2, 34 7,
[H]- i) )\1 3]

a b
O
o]
4 0O

21 R, = OH 24 Ry = OMe, R; = Me HO N,
22R;=F 25R; = OEt, Ry;=Me c d N N

26 Ry = OMe, Ry=Et e R o — H

= Ry = Me
2TR =F, 2 = . R, Ry i
Ry XL 2

o
R
Rz
NC N
NC ab 29 R, = OMe, Ry = Me e[ Mk Ry = OMe, Ry =Me
— — 30 R = OEt, Ry=Me 34 R{=0OMe, Ry=Me
cl OH cl 0 34 R, = OMe. R2- Et 35 Ry=OEt, R,=Me
S Ry 32R(=F  Rpy=Me 36 Ry =OMe, R,=Et
Ro 33 Ry =Cl, Ro = Me 37 R4 =F, Ry =Me

23 28R, =Cl R, = Me

AA 4 4.1, 5-H FA]-2,2-H W E-N-3-¥ 2 -1-2-(1-H 2 I #| 2] D -4- L) ol
) 1H-Q1 T} £-6- )T 2 Th6-7} 2 B A H] =(3} 812 1-26, 34)2] A=

Az} BE o] g38fo] Ao 2.7.4. upe} A £33 11kZEFE] & 99% = 3 A
A 9] &3HE 345 A 23S T mp 74-75°C 'TH NMR (400 MHz, CDCl,) § 9.91
(s, 1H), 8.34 (d, J = 1.7 Hz, 1H), 7.94 (d, J = 8.8 Hz, 1H), 7.54 (d, J = 8.5 Hz, 1H),
6.85 (dd, J=8.5, 1.7 Hz, 1H), 6.73 (d, J = 8.8 Hz, 1H), 4.32 (t, J = 7.4 Hz, 2H), 3.89
(s, 3H), 2.95 - 2.87 (m, 2H), 2.81 (t, J = 6.7 Hz, 2H), 2.53 (s, 3H), 2.30 (s, 3H), 2.03
- 1.92 (m, 2H), 1.91 - 1.75 (m, 6H), 1.46 - 1.39 (m, 2H), 1.36 (s, 6H), 1.34 - 1.30 (m,
1H). FAB-MS [M+H]" 491.

A Ao 4.2, 5- 5 A]-2,2-T] W & -N-3-| & -1-2-(1-¥| & 3] #H| 2] H-4-L) o]
g).1H-Q1 1 Z£-6-9)-2H- A 2 9-6-7} 2 B A 0| =(3 814 1-27, 35)9] A=

A A 4 4.2.1. 5-ethoxy-2,2-dimethyl-2 H -chromene-6- carbaldehyde(ZS)Q] A =

A O R AR A 12 o] 88t 3HEHE 212 F ofol @ hw g
S ol &5t & 63%E AxT LU I3 E 255 A X33 TH 'HNMR (400
MHz, CDCls) 6 10.17 (s, 1H), 7.65 (d, J = 8.6 Hz, 1H), 6.63 (d, /= 8.6 Hz, 1H), 6.57
(dd, J=10.0, 0.8 Hz, 1H), 5.66 (d, J=10.0 Hz, 1H), 4.03 (q, J = 7.0 Hz, 2H), 1.45 (s,
6H), 1.43 (t, /=7.1 Hz, 3H).

A A 4 4.2.2. 5-ethoxy-2,2-dimethyl-2 H -chromene-6-carboxylic acid(30)2] A

£
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[521]

[522]

[523]

[524]
[525]

[526]
[527]

[528]

[529]

[530]

[531]

A2} JE ol &3ate] 7] 3= 252 FE 8 55%% Sl 51A 9] 313HE 302
A 2383 T} 'TH NMR (400 MHz, DMSO-ds) 8 12.46 (s, 1H), 7.53 (d, J = 8.6 Hz, 1H),
6.58 - 6.52 (m, 2H), 5.78 (d, J = 10.0 Hz, 1H), 3.87 (q, J = 7.0 Hz, 2H), 1.35 (s, 6H),
1.26 (t, J = 7.0 Hz, 3H).

A Al o 4.2.3. 5-ethoxy-2,2-dimethyl- N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)
ethyl)-1 H -indazol-6-yl)-2 H -chromene-6-carboxamide(35)] A=

AaF C-HPYE 12 o] &3] A7) 313HE- 30 E A Aol 2.7.3.0) whe} A £33 9k =
HE 8 30%E B 149 318HE 358 A %3819 TF mp 72-73°C 'H NMR (400
MHz, CDCl3) & 10.04 (s, 1H), 8.36 (s, 1H), 7.96 (d, J = 8.7 Hz, 1H), 7.55 (d, J = 8.5
Hz, 1H), 6.84 (dd, J = 8.5, 1.8 Hz, 1H), 6.72 (d, J = 8.7 Hz, 1H), 6.57 (d, J = 10.0 Hz,
1H), 5.72 (d, J = 10.0 Hz, 1H), 4.32 (t, J = 7.3 Hz, 2H), 4.04 (q, J = 7.1 Hz, 2H), 3.05 -
2.95 (m, 2H), 2.52 (s, 3H), 2.36 (s, 3H), 2.17 - 2.06 (m, 2H), 1.87 (q, J = 7.1 Hz, 2H),
1.84 - 1.77 (m, 2H), 1.54 - 1.47 (m, SH), 1.46 (s, 6H), 1.39 - 1.31 (m, 1H). FAB-MS
[M+H]" 503.

A A o 4.3.2,2-1 o &-5-¥] S A]-N-(3-9| & -1-2-(1-¥] B 3] 7| 2] 2 -4- <)o
g)-1H-21 }Z-6-9)-2H- I 2 9l-6-7} 2 E-AL v = (51 84 1-28, 36)2] A=

A A 4 4.3.1. 2,2-diethyl-5-methoxy-2 H -chromene-6-carbaldehyde(26)2] | =

A2 H-SE L, A A -EE 1, A A AP AS ©]-8-519] 3-chloro-3-ethylpent
1-yne 2 3}HE 212 R FH 4198 FH 2 A9| 3FE 263 A X!
H NMR (400 MHz, CDCL;) & 10.14 (s, 1H), 7.63 (d, J = 8.6 Hz, 1H), 6.69 (d, J = 10.2
Hz, 1H), 6.62 (d, J = 8.6 Hz, 1H), 5.53 (d, J = 10.3 Hz, 1H), 3.88 (s, 3H), 1.86 - 1.57
(m, 4H), 0.93 (t, J = 7.5 Hz, 6H).

A A 4 4.3.2. 2,2-diethyl-5-methoxy-2 H -chromene-6-carboxylic acid(31)2] A
z

Az )5 o] g3lo] 7] F3E 262 B 8 67%= A 1A 9 313HE 31
S Al £35FA T} 'H NMR (400 MHz, CDCL,) & 10.73 (s, 1H), 7.88 (d, J= 8.7 Hz, 1H),
6.68 (dd, J = 8.7, 0.8 Hz, 1H), 6.63 (dd, J = 10.2, 0.8 Hz, 1H), 5.59 (d, J = 10.3 Hz,
1H), 3.93 (s, 3H), 1.85 - 1.60 (m, 4H), 0.93 (t, J = 7.5 Hz, 6H).

A A] o] 4.3.3. 2,2-diethyl-5-methoxy- NV -(3-methyl-1-(2-(1-methylpiperidin-4-yl)
ethyl)-1 H -indazol-6-yl)-2 H -chromene-6-carboxamide(36) 2] A| =

AL C-HPH 1S o] &8t 7] 33h= 31 2 A Aol 2.7.3.00] whe} Al =3 9k
ZRE 8 53%2 A 3149 313HE 362 Al 235 T mp 66-67°C 'TH NMR
(400 MHz, DMSO-dy) 610.21 (s, 1H), 8.14 (s, 1H), 7.58 (d, J = 8.7 Hz, 1H), 7.37 (d, J
= 8.4 Hz, 1H), 7.19 (dd, J= 8.7, 1.7 Hz, 1H), 6.69 (d, J = 10.3 Hz, 1H), 6.62 (dd, J =
8.5,0.7 Hz, 1H), 5.71 (d, J = 10.3 Hz, 1H), 423 (t, J = 7.1 Hz, 2H), 3.74 (s, 3H), 2.94 -
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2.80 (m, 2H), 2.40 (s, 3H), 2.28 (s, 3H), 2.21 - 2.01 (m, 2H), 1.77 - 1.55 (m, 8H), 1.29
- 1.18 (m, 3H), 0.85 (t, J = 7.4 Hz, 6H). FAB-MS [M-+H]*517.

[532]

[533] AA o 4.4, 5-FF 2 2-22-Y | &-N-G3- &-1-2-(1-7 &€ 7 | 2] D -4-Q) |
g).1H-Q1 1 Z£-6-9)-2H- A2 2 9-6- 7 2 B A 0| =(3 814 1-29, 37)9] A=

[534] A A 4 4.4.1. 5-fluoro-2,2-dimethyl-2 H -chromene-6- carbaldehyde(27)-°4 A Z

[535] A2 H-9H 100, A A - 12 0] -8-319] 3-chloro-3-methylbut-1-yne 2 &}31&
22 HE FE21%2 T4 LU 313E 278 Al 233 T 'H NMR (400 MHz,
CDCL) & 10.16 (d, J = 0.8 Hz, 1H), 7.63 (dd, J = 8.6, 7.9 Hz, 1H), 6.64 (dd, J = 8.6,
0.9 Hz, 1H), 6.57 (dd, J = 10.1, 0.8 Hz, 1H), 5.70 (d, J = 10.1 Hz, 1H), 1.47 (s, 6H).

[536] A A 4 4.4.2. 5-fluoro-2,2-dimethyl-2 H chromene-6-carb0xylic acid(32)%] A &

[537]  Ax}IE o] &3to] 4] 3185 272 L E 58 84%E M 149 3135 R2E
A 23} T 'TH NMR (400 MHz, DMSO-dy) 8 7.57 (t, J= 8.6 Hz, 1H), 6.61 (d, J =
8.6 Hz, 1H), 6.52 (d, J = 10.1 Hz, 1H), 5.85 (d, J = 10.0 Hz, 1H), 1.37 (s, 6H).

[538] A A] 4] 4.4.3. 5-fluoro-2,2-dimethyl- N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)
ethyl)-1 H -indazol-6-yl)-2 H -chromene-6-carboxamide(37)9] A%

[539]  AXCHH IS o] gato] A7) 3 32 2 A Ao 2.7.3.00) whef A Z g 9k
2HE 58 40%3E B4 514 9] 8}3HE 378 A28 T mp 69-70°C. '"H NMR
(400 MHz, DMSO-d;) & 10.32 (s, 1H), 8.11 (s, 1H), 7.59 (d, J = 8.8 Hz, 1H), 7.43 (t,
J=8.4Hz, 1H), 7.18 (dd, J= 8.7, 1.6 Hz, 1H), 6.71 (d, J = 8.5 Hz, 1H), 6.58 (d, J =
10.0 Hz, 1H), 5.92 (d, J = 10.0 Hz, 1H), 4.23 (t, J = 7.1 Hz, 2H), 3.03 - 2.84 (m, 2H),
2.40 (s, 3H), 2.32 (s, 3H), 2.26 - 2.02 (m, 2H), 1.79 - 1.65 (m, 4H), 1.40 (s, 6H), 1.30 -
1.20 (m, 3H). FAB-MS [M-+H]* 477.

[540]

[541] A 45, 5-F222-22-UHE-N-3-7E-1-2-1-H € H 2l d-4-L)
E)-1H-Q1 t}£-6-Y)-2H- A 2 9l-6-7+ 2 B A0 =3} 814 1-30, 38).

[542] Al Al 4 4.5.1. 5-chloro-2,2-dimethyl-2 H -chromene-6-carbonitrile(28)2] A=

[543] Az H-E 10, A &F -HPH 12 0] -8-581¢] 3-chloro-3-methylbut-1-yne 2 3}31&
2321 EH 78 50%=2 @A a1A 9 313tE 288 Al &35SIt 'H NMR (400 MHz,
CDCL;) 67.38 (d, J = 8.5 Hz, 1H), 6.72 (d, J = 8.5 Hz, 1H), 6.66 (d, J = 10.2 Hz, 1H),
5.80 (d, J = 10.2 Hz, 1H), 1.45 (s, 6H).

[544] A A o 4.5.2. 5-chloro-2,2-dimethyl-2 H chromene-6-carb0xylic acid(33)9] A =

[545] A} KE o] &3] A7) 3135 282 R E & 87%E A A 114 ¢ 31315 33
S A 23 . procedure K, white solid, yield 87%. 'H NMR (400 MHz, DMSO-d;
) 813.03 (br s, 1H), 7.55 (d, J = 8.5 Hz, 1H), 6.76 (d, J = 8.6 Hz, 1H), 6.70 (d, J = 10.2
Hz, 1H), 5.95 (d, J = 10.1 Hz, 1H), 1.37 (s, 6H).
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[546] A A] ¢l 4.5.3. 5-chloro-2,2-dimethyl- N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)
ethyl)-1 H -indazol-6-yl)-2 H -chromene-6-carboxamide(38) 2] A=

[547] AaF - 18 o] 8-3ho] A7) 8H3HE 33 2 A Ao 2.7.3.) e} Al 28 9k =
HE 58 35%E A 14 9 315HE 38 A %38 Tk mp 146-147°C '"H NMR
(400 MHz, DMSO-dy) 810.50 (s, 1H), 8.11 (d, J= 1.6 Hz, 1H), 7.58 (d, J = 8.6 Hz,
1H), 7.32 (d, J= 8.3 Hz, 1H), 7.17 (dd, J= 8.7, 1.6 Hz, 1H), 6.82 (d, J = 8.4 Hz, 1H),
6.69 (d, J=10.1 Hz, 1H), 5.99 (d, J = 10.1 Hz, 1H), 4.21 (t, J= 7.2 Hz, 2H), 2.70 -
2.62 (m, 2H), 2.40 (s, 3H), 2.06 (s, 3H), 1.74 - 1.62 (m, 6H), 1.39 (s, 6H), 1.17 - 1.10
(m, 3H). FAB-MS [M+H]" 493.

[548]

[549] A A4 5, 4-vw| D olr] = dl Zopu| = {2 A 9] A Z

[550] 4-veoln] i Ml zoln & f 1A o A 2HH & 61| vEg-2] 4ol YER ]
t}. o] ], (a) BnBr, K,CO-;, DMF, 22, 18A] {}; (b) RCl, EtN, MC, 22, 3A] {1
(c) H,, Pd/C, MeOH, 2 &, 3217}, (d) BzCl, NaOH, THF, H,O, 2 <, 24| 1} (e) 9Kk,
EDC-HCI, HOBt, Et;N, MC, 2, 154 ZF,

[551] [WF-3-2] 4]

[552] ,
Q o) o N>j©\ 2
! | . : \ NJ\@\
|

[553]

[554] AA 4 5.1, N-H & -N-(4-(3-" & -1-2-A- A & ¥ 7] 2] D -4- &)l &)-1H- o
Z£-6-4)7t 22 d)H )l 2ol n| =(3} 84 1-31, 42a) 9] A=

[555] A Al 4 5.1.1. 4-( N -methylbenzamido)benzoic acid(41a)2] A=

[556] A CHH IS o] g3t B3t E 39 Mz SR o] ER2RE 8 36%
= 2 49 8= 41aE A £35S T 'TH NMR (400 MHz, CDCLy) 8 7.94 (d, J
=8.6 Hz, 2H), 7.32 - 7.25 (m, 3H), 7.18 (t, J = 7.5 Hz, 2H), 7.10 (d, J = 8.6 Hz, 2H),
3.53 (s, 3H).

[557] A Al 9 5.1.2. N -methyl- N -(4-((3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1
H -indazol-6-yl)carbamoyl)phenyl)benzamide(42a) 2] A =

[558]  AACHH 1S o] &31e] 7] 313HE dla E A Ao 2.7.3.9) ufe} Al 23 9k R
HE 8 33%E A 1A 9] 313HE 4225 A Z3FA T mp 201-202°C 'H NMR
(400 MHz, CDCl5) 6 8.17 - 8.08 (m, 2H), 7.79 - 7.73 (m, 2H), 7.53 (d, /= 8.4 Hz, 1H),
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7.32-7.24 (m, 3H), 7.21 - 7.16 (m, 2H), 7.12 (d, J = 8.5 Hz, 2H), 6.92 (dd, J = 8.6,
1.7 Hz, 1H), 427 (t, J = 7.5 Hz, 2H), 3.51 (s, 3H), 2.90 - 2.76 (m, 2H), 2.51 (s, 3H),
2.23 (s, 3H), 1.92 - 1.77 (m, 4H), 1.76 - 1.69 (m, 2H), 1.38 - 1.26 (m, 3H). FAB-MS
[M+H]" 510.

[559]

[560] A Ao 5.2. N-3-9 €-1-2-1-9 € 7 7 €] d-4- )l &)-1H-% T} Z-6- < )-4-(N-
W E2-4-v ¥ F 2} 1 -1- Q) Yol Al Eofpm] =)l Z o} ] = (5} 814 1-32, 42D).

[561] A Al & 5.2.1. Benzyl 4-( N -methyl-2-(4-methylpiperazin-1-yl)acetam
ido)benzoate(40b)2] A=

[562] Az -3 1 o] &5to] 31t 39 A wld HEnlol=m e SR oAl
ZFR o] E & oA 35}3 th5, MC T EuN £ 4] stol] 1-9 € 3 2}l o 2 %] $ts}
o] =& 62%= A 114 2] 3135 40bE Al 253 T} 'TH NMR (400 MHz, CDCl,
) 88.11 (d, J = 8.4 Hz, 2H), 7.48 - 7.33 (m, 5H), 7.28 (d, J = 8.6 Hz, 2H), 5.37 (s, 2H),
3.28 (s, 3H), 2.96 (s, 2H), 2.70 - 2.37 (m, 8H), 2.32 (s, 3H).

[563] A Al 4 5.2.2. 4-( N -methyl-2-(4-methylpiperazin-1-yl)acetamido)benzoic acid
(41b)<] A x

[564] A BE o] -&3&to] A7] 3= 40bR R E FH 97%E g A9 3}5HE
41b= A 23815t} '"H NMR (400 MHz, MeOD) §7.99 (d, J = 8.4 Hz, 2H), 7.28 (d, J
= 8.4 Hz, 2H), 3.26 (s, 3H), 3.03 (s, 2H), 2.96 - 2.79 (m, 4H), 2.74 - 2.43 (m, 7H).

[565] A Al 4] 5.2.3. N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -indazol-6-
yl)-4-( N -methyl-2-(4-methylpiperazin-1-yl)acetamido)benzamide(42b) 2] A =

[566] A2} CHH IS o] -8-31e] 437] &13HE 41b 2 2 Aol 2.7.3.00] ufe} A £ 3 9k
2RE & 18%F A 1A 9] 313HE 42b3 A 23 o mp 52-53°C 'H NMR
(400 MHz, DMSO-dy) 610.36 (s, 1H), 8.12 (s, 1H), 7.99 (d, J = 8.3 Hz, 2H), 7.61 (d, J
=9.0 Hz, 1H), 7.47 (d, J = 8.3 Hz, 2H), 7.34 (dd, J = 8.7, 1.6 Hz, 1H), 423 (t, J =7.3
Hz, 2H), 3.21 (s, 3H), 2.98 (s, 2H), 2.69 - 2.63 (m, 2H), 2.41 (s, 3H), 2.38 - 2.10 (m,
8H), 2.06 (s, 3H), 2.06 (s, 3H), 1.74 - 1.66 (m, 4H), 1.66 - 1.62 (m, 2H), 1.17 - 1.12
(m, 3H). FAB-MS [M+H]" 546.

[567]

[568] A A 4 6.2,4-0] X 3 Wl =zoln| = FEA ] Az

[569]  24-o]X| 3 Ml =oln = f A o] Al H S 817 §Eg2] 50l LER AT o
o, (a) Boc,O, DMAP, t-BuOH, MC, 2 &, 20| Z}; (b) 1-methylpiperidine, 2 -, 12
Al ZF; (¢) TFA, MC, A<, 34| 3F; (d) (i) SOCL, MC, DMF, 12, 24| ZF; (ii) 9k, EGN,
MC, A=, 1A 3}; (e) Hy, 10% Pd/C, MeOH, 2! &, 3A] {}; () Tetrahydro-4H-pyran-4-
one, NaBH(OAc);, TFA, MC, 2 <, 184 {t.

[570] [9F&2] 5]
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571 , o~
[ ] o NO. P }T/\l o NO, PN ?
2 PN N 2 Y O HNT
NN ac "7 d N \\/\N/kﬂ/i\\\\ et Ny g A
| 1 \\\\\\ —' Bl _ H |
e L _N_TFA 1 7 f? I Jf o
». A I LN
43 44 /N‘J 45 \/N,/ 46
[572]

[573]  AAd 6.1. N-3-¥ €-1-2-(1-7 € I 7 2] d-4- &)l &)-1H-A T F-6- D )-4-4-
v g 3 o 2} 1 -1-Q)-2-((H) E& 8 o] E 2 2H-3] @-4-Q)obw] k)l = o} v = (3} 8}
4 1-33,46)¢] A%

[574] A Al 9 6.1.1. tert -butyl 4-(4-methylpiperazin-1-yl)-2-nitrobenzoate(44) 2] A =

[5751  S}3E 43(1.0 @) +BuOH(2 mL) ¥ MC(2 mL)2| - 3FE-<fl 83 6}@‘ o]
oA, (Boc),0(2.0 & &) & 4-(N,N-dimethylamino)pyridine(0.3 & %)<
7het ATt vk e A 2ol A 204 1F FF alRks i vt &S
7131, =S EAR 8 A8ta, IMHCI 2 &2 AlF gl 715

F Azt AFE) - gy Bl mL)S

k)

lNr

o=
>,

r}
EI

E
A
A
5

o A% mo{

Naz
PEr

it
)

1o ﬂilo 0
nN'

& Ao A 12417 &)t anks Tt o] F & ool = (20 mL)= 7t

shal, EEE AlE Aol 12411F Sk ke itk 1A S ol Fsta, B2
Al 2 351, 40°Coll A Az 8te] =32 A & 4=53}51, o] & MC(2 mL) & TFA(2
mL)® 2R 5 5t0] 58 68% = =B 1172 313HE 45 A £ THTFA 9).
'H NMR (400 MHz, MeOD) 67.82 (d, J = 8.8 Hz, 1H), 7.28 (d, /= 2.5 Hz, 1H), 7.18
(dd, J=8.8, 2.6 Hz, 1H), 3.69 - 3.09 (m, 8H), 2.94 (s, 3H).

[576] A Al 9 6.1.2. N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -indazol-6-
yl)-4-(4-methylpiperazin-1-yl)-2-nitrobenzamide(45)2] | =

[577] AzF C-HE IS o] 8310 A37] 313HE 44 2 A Ao 2.7.3.0)) whe} A 223k 9k
ERE T 52%E A a1 9] 319= 455 Al £38H3 T 'H NMR (400 MHz,
DMSO-dy) 6 10.36 (s, 1H), 8.12 (s, 1H), 7.99 (d, J = 8.3 Hz, 2H), 7.61 (d, ] = 9.0 Hz,
1H), 7.47 (d, J = 8.3 Hz, 2H), 7.34 (dd, J = 8.7, 1.6 Hz, 1H), 4.23 (t, ] = 7.3 Hz, 2H),
3.21 (s, 3H), 2.98 (s, 2H), 2.69 - 2.63 (m, 2H), 2.41 (s, 3H), 2.38 - 2.10 (m, 8H), 2.06
(s, 3H), 2.06 (s, 3H), 1.74 - 1.66 (m, 4H), 1.66 - 1.62 (m, 2H), 1.17 - 1.12 (m, 3H).

[578] A Al 9 6.1.3. N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -indazol-6-
yl)-4-(4-methylpiperazin-1-yl)-2-((tetrahydro-2 H -pyran-4-yl)amino)be
nzamide(46)2] Az

[579] Az B2 Ax} E-HEH IS o] 861 A7) 33 E 452 1 8 349 A
A 2] 3135 462 A 23 T mp 123-124°C '"H NMR (400 MHz, CDCls) & 7.93
(d, J=7.4Hz, 1H), 7.90 (d, J = 1.7 Hz, 1H), 7.84 (s, 1H), 7.53 (d, / = 8.5 Hz, 1H),
7.43 (d, J=8.9 Hz, 1H), 6.89 (dd, J = 8.6, 1.7 Hz, 1H), 6.21 (dd, J = 8.9, 2.3 Hz, 1H),
6.10(d, J=2.3 Hz, 1H), 429 (t, J = 7.4 Hz, 2H), 3.99 (dt, J = 11.9, 4.0 Hz, 2H), 3.64
- 3.49 (m, 3H), 3.29 (t, /= 5.1 Hz, 4H), 2.90 - 2.82 (m, 2H), 2.55 (t, / = 5.1 Hz, 4H),
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2.52 (s, 3H), 2.35 (s, 3H), 2.26 (s, 3H), 2.08 - 2.00 (m, 2H), 1.98 - 1.89 (m, 2H), 1.84
(q, J=7.0Hz, 2H), 1.80 - 1.72 (m, 2H), 1.70 - 1.56 (m, 2H), 1.46 - 1.33 (m, 2H), 1.32
- 1.25 (m, 1H). FAB-MS [M+H]"574.

AAe 7. A2 d Wlzotr = F =49 A=

g d wlzopr| = F A o A= H & 5] w32 60l YERA AT o] T,
(a) [ A] m- or p-Bromopyridine, Pd(PPhs),, K,COs, EtOH, H,0, 90°C18A] {1, [
*H B] m- or p-Pyridinylboronic acid, Pd(PPh;),, K,COs, n-BuOH, H,0, 110°C18A] 7F;
(b) 9k, EDC-HCI, HOBt, Et;N, MC, 2 &, 15A] {F.

[WF-2 6]

o 7 0
i b N‘>j©\
% _RZ = 3 H I /——Rd
R1 = R‘l R1
47 R, =H, R, = B(CH), 49 N 50
48 Ry = OMe, R, = Br H

aRy=H,R;=3-(4-pyridyl) e Ry =0Me, R; = 3-(4-pyridyl)
b Ry =H, Ry = 3-(3-pyridyl) f R; = OMe, R3 = 3-(3-pyridyl)
¢ Ry =H, Ry=4-(4-pyridyl) g Ry = OMe, R3 = 4-(4-pyridyl)
d Ry =H, Ry = 4-(3-pyridyl) h R, = OMe, R3 = 4-(3-pyridyl)

A Ao 7.1. N-3-7 2-1-2-(1-H € 3] 5| 2] D 4- &) ol &)-1H-2 T} Z-6- 2)-3-(F
2 d-4-d)ydl Zolw =(3} 812 1-34, 50a)9] A=

A Al o 7.1.1. 3-(pyridin-4-yl)benzoic acid(49a)2] A &

Az} L& ©]-8-3}F] 3-carboxyphenylboronic acid ¥ 4-bromopyridine= ¥ EtOH
& Adsto] =8 3% AN 1174 9] 3}13=E 49aF A £33t 'H NMR (401
MHz, DMSO-d;) 6 8.63 (dd, J=4.6, 1.6 Hz, 2H), 8.25 (t, /= 1.8 Hz, 1H), 8.05 - 7.97
(m, 2H), 7.72 (dd, J = 4.6, 1.7 Hz, 2H), 7.63 (t, J = 7.8 Hz, 1H).

A Al o 7.1.2. N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -indazol-6-
yl)-3-(pyridin-4-yl)benzamide(50a)2] A=

Az C-HHH 1S o] &3te] 7] S 3HE 49a L A Ao 2.7.3.0] what Al 2§ 9k
ZREH & 41%2 FA 324 9] 813HE 50a5 A £35S o mp 57-58°C 'H NMR
(400 MHz, CDCl5) 68.72 - 8.58 (m, 2H), 8.49 (s, 1H), 8.20 (s, 1H), 8.17 (s, 1H), 7.96
(d, J=7.8 Hz, 1H), 7.80 (d, J = 7.9 Hz, 1H), 7.61 (t, J = 7.7 Hz, 1H), 7.57 (d, J = 8.6
Hz, 1H),7.52 (d, J=6.2 Hz, 2H), 7.04 (dd, / = 8.6, 1.7 Hz, 1H), 4.29 (t, /= 7.5 Hz,
2H), 2.89 - 2.81 (m, 2H), 2.53 (s, 3H), 2.26 (s, 3H), 1.98 - 1.89 (m, 2H), 1.88 - 1.81
(m, 2H), 1.78 - 1.70 (m, 2H), 1.44 - 1.33 (m, 2H), 1.32 - 1.27 (m, 1H). FAB-MS [M
+H]" 454.
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[591]

[592] A Ao 7.2, N-3-" E-1-2-1-H 2 3 7 2] d-4-) o &)-1H-21 T} F-6- Y )-3-(H]
2 d-3-d)pl = opu| = (3} 814 1-35,50b) ] A=

[593] A Al & 7.2.1. 3-(pyridin-3-yl)benzoic acid(49b) <] #| =

[594] A2} L& ©]-83}9] 3-carboxyphenylboronic acid 2 3-bromopyridine 2 & -8-v]]
H,0°| Al EtOHE A 2l 3l 8 67% = 84 314 9] 313t& 49bE A 23}t
'H NMR (400 MHz, DMSO-dy) & 8.88 (d, J = 2.6 Hz, 1H), 8.57 (dd, J = 4.7, 1.6 Hz,
1H), 8.17 (t, J = 1.9 Hz, 1H), 8.09 (dt, J = 8.0, 2.0 Hz, 1H), 7.99 - 7.89 (m, 2H), 7.60
(t,J=7.8 Hz, 1H), 7.48 (dd, J = 7.9, 4.7 Hz, 1H).

[595] A Al 4] 7.2.2. N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -indazol-6-
yD)-3-(pyridin-3-yl)benzamide(50b) 2] A =

[596] Az C-HH 12 o] -8-3F0] A7) 83HE 49b 2 A A o] 2.7.3.9)) whe} Al 239k
ZREH 78 60%% A 114 9] 813E 50bE Al 23FS T mp 56-57°C 'H NMR
(400 MHz, CDCL;) 68.83 (s, 1H), 8.59 (d, J = 4.9 Hz, 1H), 8.53 (s, 1H), 8.20 (s, 1H),
8.11 (t, J = 1.8 Hz, 1H), 7.94 - 7.84 (m, 2H), 7.74 - 7.70 (m, 1H), 7.61 - 7.50 (m, 2H),
7.35(dd, J=7.9, 4.8 Hz, 1H), 7.02 (dd, J = 8.6, 1.7 Hz, 1H), 4.28 (t, J = 7.5 Hz, 2H),
2.86 - 2.77 (m, 2H), 2.52 (s, 3H), 2.22 (s, 3H), 1.95 - 1.79 (m, 4H), 1.76 - 1.68 (m,
2H), 1.40 - 1.25 (m, 3H). FAB-MS [M+H]" 454.

[597]

[598]  AAld 7.3.N-3-w€-1-2-(1-H E I & 2] d-4-¢) o &)-1H- A T F-6-L)-4-(F]
g d-4-d)dl Zopw| =3} 84 1-36, 50¢) ] A=

[599] A Al o 7.3.1. 4-(pyridin-4-yl)benzoic acid(49¢)2] A=

[600] Az} Lg o] 83)o] 4—carb0xypheny1boronic acid ¥ 4-bromopyridine 2 & -8-v]]
H,001 A EtOHE * 2]3}o] 48 83% 2 314 14| 9] 313+ & 49c¢S Al 2531}
'H NMR (400 MHz, DMSO-dy) & 8.64 (dd, J = 4.6, 1.7 Hz, 2H), 8.03 (d, J = 8.4 Hz,
2H), 7.90 (d, J = 8.4 Hz, 2H), 7.73 (dd, J = 4.3, 1.6 Hz, 2H).

[601] A Al 4] 7.3.2. N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -indazol-6-
yD)-4-(pyridin-4-yl)benzamide(50c) 2] A =

[602] A C-HH IS o] &ato] 7] EE 49¢ B A Ao 2.7.3.9] uhel Az 3 9k =
HE & 4193 A 24 9] 313HE 50cE Al 23T mp 156-157°C 'H NMR
(400 MHz, CDCL;) 68.70 (d, J = 5.5 Hz, 2H), 8.23 - 8.20 (m, 2H), 8.03 (d, J = 8.4 Hz,
2H), 7.75 (d, J = 8.5 Hz, 2H), 7.58 (d, J = 8.5 Hz, 1H), 7.53 (dd, J = 4.7, 1.5 Hz, 2H),
6.98 (dd, J = 8.5, 1.7 Hz, 1H), 4.31 (t, J = 7.5 Hz, 2H), 2.89 - 2.80 (m, 2H), 2.54 (s,
3H), 2.26 (s, 3H), 1.97 - 1.89 (m, 2H), 1.88 - 1.82 (m, 2H), 1.78 - 1.72 (m, 2H), 1.43 -
1.33 (m, 2H), 1.31 - 1.26 (m, 1H). FAB-MS [M+H]" 454.

[603]
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[604]  AAd 7.4, N-G3-H D-1-2-1-A € 3] 7 2] D -4- ) &)-1H- 1 TFE-6-2)-4-(]
g d-3-d)yl = opm = (3} 8H4] 1-37, 50d) ] A=

[605] Al Al & 7.4.1. 4-(pyridin-3-yl)benzoic acid(49d) <] #| =

[606] Az} Lg o] 83)o] 4—carb0xypheny1boronic acid & 3-bromopyridine 2 & -8-v]
H,00) A EtOHE A 8] 8}o] 8 449% 2 3 A 14| 9 3135 4945 A %3515t}
'H NMR (400 MHz, DMSO-d;) & 8.92 (d, J = 2.4 Hz, 1H), 8.58 (dd, J = 4.8, 1.6 Hz,
1H), 8.11 (dt, J = 8.0, 2.0 Hz, 1H), 8.01 (d, J = 8.3 Hz, 2H), 7.83 (d, J = 8.4 Hz, 2H),
7.49 (dd, J = 8.0, 4.8 Hz, 1H).

[607] A Al 4] 7.4.2. N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -indazol-6-
yl)-4-(pyridin-3-yl)benzamide(50d)2] A =

[608] A2} CHH 1S o] §3to] A7) 313HE 49d D A Ao 2.7.3.9) whe} Al 2= 9k
2HE 58 35%32 24 514 9] 8}3HE 50dE Al 3238 o mp 71-72°C 'H NMR
(400 MHz, CDCL;) 88.86 (s, 1H), 8.64 (d, J = 4.8 Hz, 1H), 8.28 (s, 1H), 8.21 (d, J =
1.7 Hz, 1H), 8.02 (d, J = 8.1 Hz, 2H), 7.91 (d, J = 8.0 Hz, 1H), 7.70 (d, /= 8.1 Hz,
2H), 7.58 (d, J = 8.5 Hz, 1H), 7.40 (dd, J = 7.9, 4.8 Hz, 1H), 7.01 (dd, J = 8.6, 1.8 Hz,
1H), 4.31 (t, J = 7.4 Hz, 2H), 2.97 - 2.85 (m, 2H), 2.53 (s, 3H), 2.29 (s, 3H), 2.03 -
1.94 (m, 2H), 1.91 - 1.84 (m, 2H), 1.78 - 1.73 (m, 2H), 1.48 - 1.36 (m, 2H), 1.34 - 1.28
(m, 1H). FAB-MS [M+H]" 454.

[609]

[610] A Al o) 7.5, 2-W| F A -N-3-H & -1-2-(1-W & H] 7| E] H-4- )l &)-1H- T} E-6-
o)-3-(3] & d-4-Q )l 2 o} ] = (3} 81 4] 1-38, 50e)2] A=

[611] Al Al & 7.5.1. 2-methoxy-3-(pyridin-4-yl)benzoic acid(49e)2] #| =

[612] Az} Lg o] 83)o] 3—bromo—2—methoxybenzoic acid 2 4-pyridinylboronic acid %
28 & H,001 A BuOHE A 2] 8}o] 8 55%2 3 A 3174 9] 3135 49e¢E A
#3150 t}. 'TH NMR (400 MHz, MeOD) 6 8.68 - 8.49 (m, 2H), 7.82 (dd, J=7.8, 1.8
Hz, 1H), 7.65 (d, J = 5.1 Hz, 2H), 7.57 (dd, J = 7.7, 1.7 Hz, 1H), 7.29 (1, J = 7.7 Hz,
1H), 3.53 (s, 3H).

[613] A A] & 7.5.2. 2-methoxy- N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -
indazol-6-yl)-3-(pyridin-4-yl)benzamide(50e) 2] A=

[614] AaF C-HPE 12 o] &-3Lo] 27| 313HE 49e 2 A Al o] 2.7.3.00] ube} A| 23 9k =
B 8 14%3 3 A 14 9] 3}3HE 50e2 Al 231 Tt mp 147-148°C 'H NMR
(400 MHz, CDCL;) 810.10 (s, 1H), 8.94 - 8.54 (m, 2H), 8.35 (d, J= 1.7 Hz, 1H), 8.28
(dd, J=7.9, 1.8 Hz, 1H), 7.61 - 7.50 (m, 4H), 7.41 (t, J= 7.7 Hz, 1H), 6.90 (dd, J =
8.6, 1.7 Hz, 1H), 4.34 (1, J = 7.3 Hz, 2H), 3.56 (s, 3H), 3.03 - 2.86 (m, 2H), 2.54 (s,
3H), 2.33 (s, 3H), 2.14 - 1.98 (m, 2H), 1.88 (q, J = 7.0 Hz, 2H), 1.85 - 1.77 (m, 2H),
1.55 - 1.41 (m, 2H), 1.38 - 1.29 (m, 1H). FAB-MS [M+H]" 484.

[615]
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[616] A Al o 7.6. 2-H 5 A -N-(3-# & -1-2-(1- 7 & ¥] 7 2] D -4- &) ol &)-1H-% T} =-6-
D)-3-(F F d-3-)yHl = opm| =(3} 84 1-39, 500 9] A=

[617] A Al 4 7.6.1. 2-methoxy-3-(pyridin-3-yl)benzoic acid(49f) 2] A=

[618] Az} Lg o] 83)o] 3—bromo—2—methoxybenzoic acid 2 3-pyridinylboronic acid =
FE 8 H00 A BIOHE A 2] 35lo] 48 36%= S A 1174 9] 313-E 49f5 A
#3150t} 'TH NMR (401 MHz, MeOD) 88.71 (d, J = 2.3 Hz, 1H), 8.53 (dd, J = 4.9,
1.6 Hz, 1H), 8.04 (dt, J = 7.9, 1.9 Hz, 1H), 7.82 (dd, J = 7.8, 1.8 Hz, 1H), 7.56 (dd, J =
7.6, 1.8 Hz, 1H), 7.52 (dd, J =7.9, 5.0 Hz, 1H), 7.34 - 7.26 (m, 1H), 3.50 (s, 3H).

[619] A A] 4] 7.6.2. 2-methoxy- N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -
indazol-6-yl)-3-(pyridin-3-yl)benzamide(50f) ] A=

[620] A2 C-HH 12 o] 8-3F0] A7) 835 49F 2 A Al o] 2.7.3.9) w2} A 25 9kE
2 8 56%% AN 1A 9] 313HE 5002 A 2 3F3 th mp 105-106°C 'H NMR
(400 MHz, CDCl;) 810.13 (s, 1H), 9.01 - 8.77 (m, 1H), 8.77 - 8.55 (m, 1H), 8.35 (d, J
= 1.7 Hz, 1H), 8.26 (dd, J = 7.8, 1.8 Hz, 1H), 7.95 (dt, J =7.9, 1.9 Hz, 1H), 7.57 (d, J
= 8.5 Hz, 1H), 7.53 (dd, J = 7.6, 1.8 Hz, 1H), 7.48 - 7.37 (m, 2H), 6.90 (dd, J = 8.5, 1.7
Hz, 1H), 4.34 (t, J = 7.4 Hz, 2H), 3.54 (s, 3H), 2.99 - 2.88 (m, 2H), 2.54 (s, 3H), 2.31
(s, 3H), 2.09 - 1.95 (m, 2H), 1.88 (q, J = 7.0 Hz, 2H), 1.84 - 1.77 (m, 2H), 1.52 - 1.40
(m, 2H), 1.38 - 1.27 (m, 1H). FAB-MS [M+H]" 484.

[621]

[622] A Ao 7.7, 2-W F A -N-3-H & -1-2-(1-¥ 2 I 7| E] H-4- )l &)-1H- 2 THZ-6-
D)-4-(F] 2 H-4-L)Hl = o} m| =(3}1 812 1-40, 50g)9] A=

[623] A Al & 7.7.1. 2-methoxy-4-(pyridin-4-yl)benzoic acid (49g) <] #| =

[624] Az} Lg o] 83)o] 4—bromo—2—methoxybenzoic acid & 4-pyridinylboronic acid =
T8 8 H00l A EtOHE A gl3slo] & 74% = 4 114 9] 313t= 49gE A
#3150t} 'TH NMR (400 MHz, DMSO-dy) 6 8.63 (dd, J =4.5, 1.6 Hz, 2H), 7.75 (dd, J
=4.4,1.7Hz, 2H), 7.69 (d, J = 7.9 Hz, 1H), 7.41 (d, J = 1.6 Hz, 1H), 7.36 (dd, /= 7.9,
1.7 Hz, 1H), 3.89 (s, 3H).

[625] A A] 4] 7.7.2. 2-methoxy- N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -
indazol-6-yl)-4-(pyridin-4-yl)benzamide(50g) 2] A =

[626] A2} C-HHE 12 o] £31e] ALY 3135 49g 'L 2 Aol 2.7.3.90] w2} A 23 9k
2HE & 2%2 A 24 9] 50g5 Al 2353 mp 138-139°C 'H NMR (400
MHz, CDCl3) 810.01 (s, 1H), 8.71 (d, J = 4.9 Hz, 2H), 8.41 (d, J = 8.1 Hz, 1H), 8.36
(d,J=1.7 Hz, 1H), 7.55 (d, J = 8.5 Hz, 1H), 7.53 (d, J = 6.1 Hz, 2H), 7.41 (dd, J =
8.2, 1.6 Hz, 1H), 7.25 (d, J = 1.2 Hz, 1H), 6.85 (dd, J = 8.6, 1.7 Hz, 1H), 4.33 (t, J =
7.4 Hz, 2H), 4.18 (s, 3H), 2.90 - 2.84 (m, 2H), 2.53 (s, 3H), 2.26 (s, 3H), 1.97 - 1.90
(m, 2H), 1.86 (q, J = 6.7 Hz, 2H), 1.82 - 1.75 (m, 2H), 1.43 - 1.32 (m, 3H). FAB-MS
[M+H]"484.
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[627]

[628] A Al o 7.8, 2-H| B A|-N-3-9 & -1-2-(1-7 & ¥] 7| 2] H-4- &) ol &)-1H-% T} =-6-
)-4-(7 2l d-3-Y)dll Z o} ] =3} 8} 4] 1-41, 50h) 9] A Z

[629] Al A] & 7.8.1. 2-methoxy-4-(pyridin-3-yl)benzoic acid(49h) ] #| =

[630] Az} L& ©]8-319] 4-bromo-2-methoxybenzoic acid 2 3-pyridinylboronic acid =
T8 &l H,O0l 4 EtOHE A gl 8l 78 57%= 214 314 9 313h= 49hE A
%3}t '"H NMR (400 MHz, DMSO-d;) & 8.94 (d, J =2.3 Hz, 1H), 8.58 (dd, J =
4.8, 1.6 Hz, 1H), 8.13 (dt, J = 8.0, 2.0 Hz, 1H), 7.71 (d, J = 7.9 Hz, 1H), 7.48 (dd, J =
8.0, 4.8 Hz, 1H), 7.38 (d, J = 1.4 Hz, 1H), 7.31 (dd, J = 8.0, 1.6 Hz, 1H), 3.89 (s, 3H).

[631] A Al o 7.8.2. 2-methoxy- N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -
indazol-6-yl)-4-(pyridin-3-yl)benzamide(50h)$] A=

[632] HAap - 1S o] g-31o] 7] 313HE 49h 2 A A o] 2.7.3.0]) b} A 23 9k
2 8 39%E A 314 9] 3}13FE 50nS A 23S o mp 149-150°C 'H NMR
(400 MHz, CDCL;) $10.02 (s, 1H), 8.96 - 8.78 (m, 1H), 8.73 - 8.60 (m, 1H), 8.40 (d, J
=8.1 Hz, 1H), 8.36 (d, J = 1.6 Hz, 1H), 7.92 (dt, J = 8.0, 1.8 Hz, 1H), 7.55 (d, J = 8.5
Hz, 1H), 7.41 (dd, J = 8.0, 4.8 Hz, 1H), 7.36 (dd, J = 8.1, 1.6 Hz, 1H), 7.22 (d, J = 1.7
Hz, 1H), 6.85 (dd, J = 8.6, 1.7 Hz, 1H), 4.33 (t, J = 7.4 Hz, 2H), 4.17 (s, 3H), 2.98 -
2.89 (m, 2H), 2.53 (s, 3H), 2.31 (s, 3H), 2.07 - 1.98 (m, 2H), 1.87 (q, J = 6.9 Hz, 2H),
1.83 - 1.75 (m, 2H), 1.50 - 1.38 (m, 2H), 1.35 - 1.27 (m, 1H). FAB-MS [M+H]" 484.

[633]

[634] A 8. HF A, HAZA A =zolu| & FEA 9 AZx

[635] A, A SA] F A4 9] A2l g a7 §E32] 70 YERH AT o] 1, (a)
phenol, K,CO;, DMF, 140°C6A] {F; (b) R,Br, K,COs, DMF, 40°C3A| {F; (c) [ A
NaOH, EtOH, H,0, 120°C3A] {F, [ B] NaCl- O,, NaH,PO,, 27% H,0, in H,0,
ACN, 0°Col| A -0 7 247} (d) 9k, EDC-HCI, HOBt, Et-;N, MC, 212, 154 3,

[636] [WH-&2] 7]

[637]

[638]

NC NC
o, =
—
R, F Ry OR;
o) 7 0
51 R, = OMe 52R,=H N,
53 Ry = OMe c Ho/uj@ d N ”
R OR Ri OR
lo) O
H)E©\ b H)D\ 56 N 57
— — /
Ry OH Ry OR;

......................................................

2

*  aRy=H,R,=ph g R;= OCHg, R,= Ph

54 Ry =OMe 55 Ry = OMe i bRy=H,R,=Bn h Ry= OCHjg, Ry= Bn
1 cRy=H,Ry=4-F-Bn | Ry= OCHj, Ry= 3-F-Bn
dR;=H,R,=3-F-Bn | R;=OCH; R,=4-F-Bn

eRy=H, R,=4-Cl-Bn  kR;= OCH;, R,=3-Cl-Bn
f Ry=H,R,=3-CI-Bn | Ry= OCHj, Ry=4-GI-Bn
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[639]

[640]

[641]
[642]

[643]

[644]
[645]

[646]

[647]
[648]

[649]

A A4 8.1. N-3-H €-1-2-(1- W @ ¥ | 2] Hd-4- ) ol &)-1H-Q T} Z-6- ¥ )-4-7 =
Al Zolu] = (3184 1-42, 57a)9] A=

A2k C-E 15 o] &8ko] 3H3hE 56a R A A ol 2.7.3.00 whe} Al £ 7 9k = 4H-F
T8 67%E A 2174 9] 8}131E 57a5 A 2£35F3 t mp 136-137°C. '"H NMR (400
MHz, CDCl;) 68.20 (d, J = 1.8 Hz, 1H), 7.89 (s, 1H), 7.87 (d, J = 8.8 Hz, 2H), 7.57
(d, J = 8.5 Hz, 1H), 7.40 (dd, J = 8.6, 7.4 Hz, 2H), 7.22 - 7.17 (m, 1H), 7.09 - 7.04 (m,
4H), 6.90 (dd, J = 8.6, 1.7 Hz, 1H), 4.31 (t, J = 7.5 Hz, 2H), 2.87 - 2.76 (m, 2H), 2.54
(s, 3H), 2.23 (s, 3H), 1.94 - 1.82 (m, 4H), 1.79 - 1.72 (m, 2H), 1.39 - 1.28 (m, 3H).
FAB-MS [M+H]" 469.

A A o] 8.2, 4-(1 A ZA])-N-(3-7 & -1-2-1-" & 3 7 2] d-4-2) ol & )-1H-21 T}
Z-6-A)dl = opm| = (3184 143, 57b) 9] A x

HAap C-HHE 1S o] &3] 313FE 56b 2 A A o] 2.7.3.9)) whe} A 23 9k B4 E]
T8 73%E 3 A 217 9] 813HE 57bE Al 235 TE mp 150-151°C'H NMR (400
MHz, CDCL;) 68.16 (d, J = 1.9 Hz, 1H), 8.01 (s, 1H), 7.88 (d, J = 8.8 Hz, 2H), 7.56
(d, J = 8.5 Hz, 1H), 7.46 - 7.32 (m, 5H), 7.06 (d, J = 8.8 Hz, 2H), 6.96 (dd, J = 8.5, 1.7
Hz, 1H), 5.14 (s, 2H), 4.31 (t, J = 7.1 Hz, 2H), 3.09 - 3.00 (m, 2H), 2.53 (s, 3H), 2.41
(s, 3H), 2.24 - 2.12 (m, 2H), 1.89 (q, J = 7.0 Hz, 2H), 1.84 - 1.78 (m, 2H), 1.63 - 1.52
(m, 2H), 1.38 - 1.31 (m, 1H). FAB-MS [M+H]" 483.

A A4 8.3, 4-(4-ZF 2L ZHA) S AD-N-3-H & -1-2-(1-H 2 ¥ 7| 2] d-4-L)ell
9)-1H-Q1t}ZF-6- )l = ol m| =(31 814 1-44, 57¢0) 9] A=

A2 C-HPH 12 o] 8310] 3132 56c L A A o] 2.7.3.00) u}e} A 23 9k 2 H-E]
GF 27%E B A 31 9] 3R 57¢E A 23Stk mp 149-150°C'H NMR (400
MHz, CDCL;) 88.19 (s, 1H), 7.91 (s, 1H), 7.87 (d, J = 8.6 Hz, 2H), 7.56 (d, J = 8.5 Hz,
1H), 7.41 (dd, J = 8.4, 5.3 Hz, 2H), 7.12 - 7.02 (m, 4H), 6.90 (dd, J = 8.5, 1.7 Hz, 1H),
5.09 (s, 2H), 4.31 (t, J = 7.5 Hz, 2H), 2.90 - 2.80 (m, 2H), 2.53 (s, 3H), 2.24 (s, 3H),
1.90 - 1.80 (m, 4H), 1.77 - 1.70 (m, 2H), 1.38 - 1.29 (m, 3H). FAB-MS [M+H]" 501.

A Al o 8.4. 4-((3-fluorobenzyl)oxy)- N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)
ethyl)-1 H -indazol-6-yl)benzamide(3} 2} 4] 1-45, 57d)2] A=

Azt CHH 1 o] 851e] 3h§hE 56d 2 4 Al <) 2.7.3.0) whe} Al =3 9k = H-E]
T8 38%E B A 217 9] 813HE 57dE Al 235 TE mp 144-145°C'H NMR (400
MHz, CDCl) 68.19 (d, J = 1.7 Hz, 1H), 7.89 (s, 1H), 7.87 (d, J = 8.7 Hz, 2H), 7.56
(d, J=8.5Hz, 1H), 7.36 (ddd, /=7.9,7.9,5.7 Hz, 1H), 7.20 (ddd, /= 7.5, 1.1, 1.1
Hz, 1H), 7.18 - 7.14 (m, 1H), 7.08 - 7.00 (m, 3H), 6.90 (dd, /= 8.6, 1.8 Hz, 1H), 5.13
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[650]
[651]

[652]

[653]
[654]

[655]

[656]
[657]

[658]
[659]

[660]
[661]

(s, 2H), 4.31 (t, J =7.4 Hz, 2H), 2.88 - 2.81 (m, 2H), 2.53 (s, 3H), 2.24 (s, 3H), 1.92 -
1.83 (m, 4H), 1.76 - 1.73 (m, 2H), 1.41 - 1.28 (m, 3H). FAB-MS [M+H]" 501.

A Ao 8.5, 4-(4-ZFZZ M) A])-N-3-9 E-1-2-(1-H & I H 2] -4- )]
9)-1H-1 T Z-6-A)dll = opm| = (3} 814 1-46, 57e)9] A%

Az C-HPH 12 o] 8310] 3132 56e L A A 2.7.3.00) u}e} A 23 9k 2 H-E]
GF 24% 2 B A 313 9] 835 57eE A X3S Th mp 148-149°C'H NMR (400
MHz, CDCL;) 88.18 (d, J = 1.7 Hz, 1H), 7.95 (s, 1H), 7.86 (d, J = 8.6 Hz, 2H), 7.55
(d, J = 8.5 Hz, 1H), 7.40 - 7.34 (m, 4H), 7.03 (d, J = 8.7 Hz, 2H), 6.91 (dd, J = 8.5, 1.7
Hz, 1H), 5.09 (s, 2H), 4.30 (t, J = 7.3 Hz, 2H), 2.93 - 2.78 (m, 2H), 2.53 (s, 3H), 2.24
(s, 3H), 1.93 - 1.80 (m, 4H), 1.79 - 1.71 (m, 2H), 1.41 - 1.28 (m, 3H). FAB-MS [M
+H]*517.

A Ao 8.6, 4-(3-FZZHMZF)ZA])-N-3-1 E-1-2-(1-H & I H 2] -4- Q)]
9)-1H-1 tZ-6- )il 2o} 1| = (318} 4] 1-47, 576H) 9] A=

HAap C-HPE 1S o] g31o] 313FE 56f 2 A Aol 2.7.3.0)) whe} A 23 9k B4 E]
T8 53%E A A 9] 3}3HE 5715 A 23 T mp 136-137°C'H NMR (400
MHz, CDCL;) 88.19 (d, J = 1.7 Hz, 1H), 7.91 (s, 1H), 7.87 (d, J = 8.8 Hz, 2H), 7.56 (d,
J=8.5Hz, 1H), 7.44 (t, J = 2.1 Hz, 1H), 7.34 - 7.29 (m, 3H), 7.05 (d, J = 8.8 Hz, 2H),
6.90 (dd, J = 8.5, 1.7 Hz, 1H), 5.11 (s, 2H), 431 (t, J = 7.4 Hz, 2H), 2.88 - 2.78 (m,
2H), 2.53 (s, 3H), 2.24 (s, 3H), 1.92 - 1.84 (m, 4H), 1.77 - 1.72 (m, 2H), 1.40 - 1.27
(m, 3H). FAB-MS [M+H]"517.

A Ao 8.7, 2-W FA-N-3-H &€ -1-2-(1-H E I F g d 4- &) ol &)-1H-2A T} Z-6-
A)-4-3] A fll = ohv] = (3} 844 1-48, 57g) ] A=
Al A] & 8.7.1. 2-methoxy-4-phenoxybenzonitrile(53)2] | =

& 140°CoN A 6413t Bt 7FEEkSl ) HEg S E S Ao g WaA7| A, 22
AAslaL, EAR &80t frl5S 79 Y ERF S 1Ax2A 7|4 558
ATt A7} Aol A A7 AR E T 9 (Hex:EA = 10:1)E A A5t 8 95%
2 B A a2 83E 532 Al 253t '"H NMR (400 MHz, CDCLy) 87.45 (d, J =
8.6 Hz, 1H), 7.40 (dd, J = 8.5, 7.4 Hz, 2H), 7.24 - 7.19 (m, 1H), 7.06 (dd, J = 8.6, 1.2
Hz, 2H), 6.56 (d, J = 2.2 Hz, 1H), 6.48 (dd, J = 8.6, 2.2 Hz, 1H), 3.85 (s, 3H).

A A] o 8.7.2. 2-methoxy-4-phenoxybenzoic acid(56g) 2] A=

Az} KE o]-&3to] A7) 3135 530 2 e 8 88% % A A 114 9] 33E
56g= A 2352t} 'H NMR (400 MHz, CDCL;) $10.49 (br' s, 1H), 8.10 (d, J = 8.7
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[662]

[663]

[664]
[665]

[666]
[667]

[668]
[669]

[670]

[671]

[672]

Hz, 1H), 7.47 - 7.37 (m, 2H), 7.24 - 7.20 (m, 1H), 7.12 - 7.03 (m, 2H), 6.65 (d, J = 2.2
Hz, 1H), 6.60 (dd, J = 8.8, 2.2 Hz, 1H), 4.00 (s, 3H).

A Al o 8.7.3. 2-methoxy- N -(3-methyl-1-(2-(1-methylpiperidin-4-yl)ethyl)-1 H -
indazol-6-yl)-4-phenoxybenzamide(57g) 2] A =

HAzp - 18 o] g-31o] A7) 3H3HE 56g L A A o 2.7.3.0]) ulg} A 239k
2R 58 57%2 3 14 9] 3}3HE 57gE5 A £33 T mp 84-85°C'H NMR
(400 MHz, CDCL;) §9.91 (s, 1H), 8.34 (d, J = 1.6 Hz, 1H), 8.24 (d, J = 8.8 Hz, 1H),
7.53(d, J=8.5 Hz, 1H), 7.40 (dd, J = 8.5, 7.4 Hz, 2H), 7.24 - 7.17 (m, 1H), 7.09 (dd, J
= 8.6, 1.1 Hz, 2H), 6.82 (dd, J = 8.5, 1.7 Hz, 1H), 6.70 (d, J = 2.2 Hz, 1H), 6.65 (dd, J
=8.7,2.2 Hz, 1H), 431 (t, J =7.5 Hz, 2H), 4.03 (s, 3H), 2.86 - 2.79 (m, 2H), 2.53 (s,
3H), 2.23 (s, 3H), 1.91 - 1.82 (m, 4H), 1.79 - 1.75 (m, 2H), 1.40 - 1.27 (m, 3H). FAB-
MS [M+H]"499.

A A o 8.8. 4-(N AL A])-2-H B A -N-(3-H & -1-2-(1-H & 7 | &) H-4-¢)) o]
9)-1H-1 T £-6- )il = opm| = (3} 814 1-49, 57h) 9] A=

A A] ¢ 8.8.1. 4-(benzyloxy)-2-methoxybenzaldehyde(55h) 2] A &

HAa HHE 12 o] 8510 313 E 54 L WA B g2nfo]| =2 e =8 85% = 3
A 1A 2] 313HE 55hE A 23S T 'H NMR (400 MHz, CDCLy) 6 10.28 (d, J =
0.7 Hz, 1H), 7.80 (d, J = 8.6 Hz, 1H), 7.44 - 7.32 (m, 5H), 6.61 (ddd, J = 8.7, 2.3, 0.8
Hz, 1H), 6.52 (d, J = 2.2 Hz, 1H), 5.12 (s, 2H), 3.87 (s, 3H).

A A] o 8.8.2. 4-(benzyloxy)-2-methoxybenzoic acid(56h)-°»] A Z

Az} JE o] &3lo] Av] 33E 55hE L E 58 70% 2 B 14 <] 3}3HE 56h
£ A 2352t} 'H NMR (400 MHz, CDCl;) 810.50 (br s, 1H), 8.13 (d, J = 8.8 Hz,
1H), 7.44 - 7.34 (m, SH), 6.71 (dd, J = 8.8, 2.3 Hz, 1H), 6.61 (d, J = 2.3 Hz, 1H), 5.12
(s, 2H), 4.01 (s, 3H).

A A] <] 8.8.3. 4-(benzyloxy)-2-methoxy- N -(3-methyl-1-(2-(1-methylpiperidin-4-
yDethyl)-1 H -indazol-6-yl)benzamide(57h)2] A =

AzF C-H 15 o] 8381 ] 4] 313 = 56h 2 A Al of] 2.7.3.9 uwhe} A 23 9k=E
B R 66%E B A a14) 9] 3}3HE 57hE A 23 TR mp 123-124°C'H NMR
(400 MHz, CDCl;) 89.92 (s, 1H), 8.35 (s, 1H), 8.26 (d, J = 8.7 Hz, 1H), 7.53 (d, J =
8.5 Hz, 1H), 7.46 - 7.33 (m, 5H), 6.81 (dd, J = 8.6, 1.7 Hz, 1H), 6.75 (dd, J = 8.8, 2.3
Hz, 1H), 6.63 (d, J = 2.2 Hz, 1H), 5.13 (s, 2H), 4.32 (t, J = 7.4 Hz, 2H), 4.04 (s, 3H),
2.98 - 2.88 (m, 2H), 2.53 (s, 3H), 2.31 (s, 3H), 2.05 - 1.95 (m, 2H), 1.87 (q, J=7.1 Hz,
2H), 1.83 - 1.76 (m, 2H), 1.50 - 1.39 (m, 2H), 1.36 - 1.26 (m, 1H). FAB-MS [M+H]*
513.
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[673] AA o 8.9.4-(3-FF L2 E)FA)-2-H F A -N-3-H & -1-2-(1-H & 7] 7 g
d-4-)ol &)-1H-2A T} Z-6-Y)dl = o} v =3} 8+ 1-50, 57i) ] A=

[674] A A 4 8.9.1. 4-((3-fluorobenzyl)oxy)-2-methoxybenzaldehyde(55i) 2] A =

[675] Azt H-W 15 0] -8-31o] 3}3t= 54 Y 3-fluorobenzyl bromide 2+ E & 82%
2 FA A9 313E 5515 A %3131 Tl 'H NMR (400 MHz, DMSO-Dy) § 10.14
(d, J=0.7Hz, 1H), 7.63 (d, /= 8.7 Hz, 1H), 7.48 - 7.37 (m, 1H), 7.32 - 7.26 (m, 2H),
7.20-7.11 (m, 1H), 6.77 (d, J=2.3 Hz, 1H), 6.70 (ddd, J = 8.7, 2.2, 0.8 Hz, 1H), 5.22
(s, 2H), 3.86 (s, 3H).

[676] A A] o 8.9.2. 4-((3-fluorobenzyl)oxy)-2- methoxybenzoic acid(56i)2] A &

[677] A IE o] g3te] 7] FFE 55RE =& 900% = B A 1A o] 3}3HE 56i
& A 2313t} '"H NMR (400 MHz, CDCLy) 8 10.46 (br s, 1H), 8.14 (d, J = 8.8 Hz,
1H), 7.37 (td, J=8.0, 5.8 Hz, 1H), 7.18 (d, /=7.6 Hz, 1H), 7.14 (dt, /= 9.5, 2.1 Hz,
1H), 7.04 (td, J = 8.3, 2.3 Hz, 1H), 6.69 (dd, J = 8.8, 2.3 Hz, 1H), 6.61 (d, /=2.3 Hz,
1H), 5.12 (s, 2H), 4.03 (s, 3H).

[678] A A 4 8.9.3. 4-((3-fluorobenzyl)oxy)-2-methoxy- N -(3-methyl-1-(2-(1-m
ethylpiperidin-4-yl)ethyl)-1 H -indazol-6-yl)benzamide(57i)2] A =

[679]  AXC-HYH IS o] 8ato] A7) 3heE 561 E A A o] 2.7.3.0 wheh A =gk 9k =
HE & 49%7 A 1A 9] 313HE 57i5 A 23 o mp 145-146°C'H NMR
(400 MHz, CDCls) 69.91 (s, 1H), 8.34 (d, /= 1.3 Hz, 1H), 8.26 (d, /= 8.8 Hz, 1H),
7.53(d,J=8.5Hz, 1H), 7.37 (td, /= 8.0, 5.8 Hz, 1H), 7.20 (dt, /= 7.6, 1.2 Hz, 1H),
7.17(dt, J=9.6,2.2 Hz, 1H), 7.04 (ddt, J =8.7,7.9, 1.6 Hz, 1H), 6.81 (dd, /= 8.5, 1.7
Hz, 1H), 6.72 (dd, J = 8.8, 2.3 Hz, 1H), 6.64 (d, /= 2.3 Hz, 1H), 5.13 (s, 2H), 4.32 (t, J
=7.3 Hz, 2H), 4.06 (s, 3H), 3.02 - 2.88 (m, 2H), 2.53 (s, 3H), 2.35 (s, 3H), 2.14 - 1.99
(m, 2H), 1.87 (q, J = 7.1 Hz, 2H), 1.84 - 1.78 (m, 2H), 1.56 - 1.45 (m, 2H), 1.38 - 1.29
(m, 1H). FAB-MS [M+H]*531.

[680]

[681] A Al o] 8.10. 4-(4-ZF 2L 2 F)L A))-2-H EA|-N-3-9 & -1-(2-(1- 1 & 5 H| ]
d-4-)o &)-1H-Q1 }F-6-A )l Z o} 1| = (35} 814 1-51, 57j) ] A=

[682] A Al 4 8.10.1. 4-((4-fluorobenzyl)oxy)-2-methoxybenzaldehyde(55j) <] #| =

[683] Azt H-W 15 0] -8-31o] 3}3HE= 54 2 4-fluorobenzyl bromide 2+ E 48 75%
2 A 317 9] 33HE 5555 Al £33 Ul 'TH NMR (400 MHz, CDCl-3) 8 10.28 (s,
1H), 7.80 (d, J = 8.7 Hz, 1H), 7.40 (dd, J = 8.2, 5.3 Hz, 2H), 7.08 (t, / = 8.7 Hz, 2H),
6.60 (dd, J = 8.7, 2.1 Hz, 1H), 6.51 (d, J = 2.2 Hz, 1H), 5.07 (s, 2H), 3.88 (s, 3H).

[684] A Al 4 8.10.2. 4-((4- ﬂuorobenzyl)oxy) 2-methoxybenzoic acid(56j)2] A =

[685] A2 3HEE 5552 E 8 90% 2 A 14 9] 33HE 56jS Al 25}
St} '"H NMR (400 MHz, CDCL;) § 10.46 (br s, 1H), 8.14 (d, J = 8.8 Hz, 1H), 7.40
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[688]
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[690]
[691]

[692]
[693]

[694]

[695]

[696]

(dd, J = 8.5, 5.4 Hz, 2H), 7.09 (t, J = 8.6 Hz, 2H), 6.70 (dd, J = 8.8, 2.3 Hz, 1H), 6.60
(d, J=2.3 Hz, 1H), 5.08 (s, 2H), 4.02 (s, 3H).

A Al o 8.10.3. 4-((4-fluorobenzyl)oxy)-2-methoxy- N -(3-methyl-1-(2-(1-m
ethylpiperidin-4-yl)ethyl)-1 H -indazol-6-yl)benzamide(57j)&] A=

Axp C-HPE 1S o] 8381 o] A7) 3HEFE 565 D A Al o] 2.7.3.) whet A &3 9k E
HEH S8 41%E A 14 9] 313HE 572 A £33 T mp 126-127°C'H NMR
(400 MHz, CDCL;) §9.91 (s, 1H), 8.34 (d, J = 1.0 Hz, 1H), 8.26 (d, J = 8.8 Hz, 1H),
7.53 (dd, J = 8.5, 0.7 Hz, 1H), 7.42 (dd, J = 8.7, 5.3 Hz, 2H), 7.09 (t, J = 8.7 Hz, 2H),
6.81 (dd, J = 8.5, 1.7 Hz, 1H), 6.73 (dd, J = 8.8, 2.3 Hz, 1H), 6.62 (d, J = 2.3 Hz, 1H),
5.09 (s, 2H), 4.33 (t, J = 7.2 Hz, 2H), 4.05 (s, 3H), 3.10 - 2.92 (m, 2H), 2.53 (s, 3H),
2.39 (s, 3H), 2.21 - 2.08 (m, 2H), 1.92 - 1.80 (m, 4H), 1.61 - 1.50 (m, 2H), 1.39 - 1.28
(m, 1H). FAB-MS [M+H]" 531.

A A 8.11. 4-(3-E 2 2 A)SA)-2-H FA-N-3-H & -1-2-(1-¥| & 7] 7] g
d-4-) &)-1H-Q1 t} Z-6-A ) dll Z o} 1| = (3} 812 1-52, 57k) 9] Al =

Al A] 4 8.11.1. 4-((3-Chlorobenzyl)oxy)-2-methoxybenzaldehyde(55k) 2] A =

Azt H-W 15 0] -8-31o] 3315 54 2 3-chlorobenzyl bromide 27 48 88%
=2 32 314 9] 313t 55kE A Z3F T} 'TH NMR (400 MHz, CDCL) & 10.29 (d,
J=0.7Hz, 1H), 7.81 (d, J = 8.6 Hz, 1H), 7.46 - 7.41 (m, 1H), 7.34 - 7.27 (m, 3H),
6.59 (dd, J= 8.7, 2.2 Hz, 1H), 6.52 (d, J = 2.2 Hz, 1H), 5.09 (s, 2H), 3.89 (s, 3H).

Al Al 4 8.11.2. 4-((3-Chlorobenzyl)oxy)-2- methoxybenzoic acid(56k)&] A &

Az} JE o] &5te] A 335 55kEH-E T8 94%E B A 14 ¢ 3}3HE 56k
£ A 2352t} 'H NMR (400 MHz, CDCl;) 810.44 (br s, 1H), 8.14 (d, J = 8.8 Hz,
1H), 7.44 - 7.41 (m, 1H), 7.35 - 7.27 (m, 3H), 6.69 (dd, J = 8.8, 2.3 Hz, 1H), 6.61 (d, J
=2.3 Hz, 1H), 5.09 (s, 2H), 4.03 (s, 3H).

A A o 8.11.3. 4-((3-Chlorobenzyl)oxy)-2-methoxy- N -(3-methyl-1-(2-(1-m
ethylpiperidin-4-yl)ethyl)-1 H -indazol-6-yl)benzamide(57k) <] A =

A2} C-HH 12 o] 83Fo] A7) 813E 56k E A Al o] 2.7.3.0) upE} A Z5H9kE
L T8 62%% AN 114 9] 313HE 57kE Al 28 ok mp 152-153°C'H NMR
(400 MHz, CDCL;) 89.91 (s, 1H), 8.33 (d, J = 1.6 Hz, 1H), 8.26 (d, J = 8.8 Hz, 1H),
7.53 (dd, J= 8.5, 0.7 Hz, 1H), 7.47 - 7.44 (m, 1H), 7.34 - 7.30 (m, 3H), 6.81 (dd, J
=8.6, 1.7 Hz, 1H), 6.72 (dd, J = 8.8, 2.3 Hz, 1H), 6.64 (d, J =2.3 Hz, 1H), 5.10 (s,
2H), 4.33 (t, J = 7.1 Hz, 2H), 4.06 (s, 3H), 3.10 - 2.94 (m, 2H), 2.53 (s, 3H), 2.40 (s,
3H), 2.26 - 2.09 (m, 2H), 1.91 - 1.81 (m, 4H), 1.63 - 1.50 (m, 2H), 1.38 - 1.29 (m, 1H).
FAB-MS [M+H]" 547.
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[697]  AAld 8.12.4-(4-F 22 Z)SA])-2-7 FA-N-3-¥ E-1-2-(1-¥ & 3 ] 2]
d-4-9)ol &)-1H-2 FE-6-L )il 2ol v =(5 814 1-53, 57D A=

[698] Al A] & 8.12.1. 4-((4-Chlorobenzyl)oxy)-2-methoxybenzaldehyde(551) ] A=

[699] Azt H-WH 15 0] -8-31o] 31315 54 2 4-chlorobenzyl bromide 2% 58 90%
2 A A 9 33HE 5512 A 23131 th 'H NMR (400 MHz, CDCly) 8 10.28 (d, J
=0.7Hz, 1H), 7.80 (d, /= 8.6 Hz, 1H), 7.41 - 7.32 (m, 4H), 6.58 (dd, J = 8.7, 2.2 Hz,
1H), 6.51 (d, J =2.2 Hz, 1H), 5.08 (s, 2H), 3.88 (s, 3H).

[700] A A o 8.12.2. 4-((4-Chlorobenzyl)oxy)-2- methoxybenzoic acid(561)&] A &

[701]  Ax}FIE o] &3te] 47| 813E 5512 8 90% R 24 314 2] 33HE 56l
S A 2318l th 'H NMR (400 MHz, CDCl;) 810.45 (brs, 1H), 8.13 (d, J = 8.8 Hz,
1H), 7.43 - 7.30 (m, 4H), 6.69 (dd, J = 8.8, 2.3 Hz, 1H), 6.59 (d, /= 2.3 Hz, 1H), 5.08
(s, 2H), 4.02 (s, 3H).

[702] A Al & 8.12.3. 4-((4-Chlorobenzyl)oxy)-2-methoxy- N -(3-methyl-1-(2-(1-m
ethylpiperidin-4-yl)ethyl)-1 H -indazol-6-yl)benzamide(571)2] A =

[703] A C-HH IS o] &ato] A7) 3= 56k B A A 4] 2.7.3.00] whe} A &gk 9k
2IE 585593 3 2149 315HE 5718 Al 253 U mp 134-135°C'H NMR
(400 MHz, CDCl5) 89.90 (s, 1H), 8.33 (d, J = 1.6 Hz, 1H), 8.25 (d, J = 8.8 Hz, 1H),
7.53(d,J=8.5Hz, 1H), 7.41 - 7.34 (m, 4H), 6.81 (dd, / =8.5, 1.7 Hz, 1H), 6.72 (dd, J
=8.8,2.3 Hz, 1H), 6.62 (d, /J=2.3 Hz, 1H), 5.09 (s, 2H), 4.33 (t, / = 7.0 Hz, 2H), 4.05
(s, 3H), 3.21 - 2.96 (m, 2H), 2.52 (s, 3H), 2.44 (s, 3H), 2.34 - 2.11 (m, 2H), 1.93 - 1.81
(m, 4H), 1.71 - 1.52 (m, 2H), 1.41 - 1.29 (m, 1H). FAB-MS [M+H]" 547.

[704]

[705] Ago 1, FEG HAEAM AXAESE 28

[706] HER2 4 -9 H(HER?2 positive breast cancer, HER2+ BC) A 3£ 5=¢1
JIMT-1(cell seeding numbers: 1.0(JIMT) x 10" cells/wells (confluency<30%))<} 4}
=73 7 " Y (triple-negative breast cancer, TNBC) Al 325>¢1 MDA-MB-231(cell
seeding numbers: 1.0(M231) x 10" cells/wells (confluency<30%))E 2! & ol L83}
=3

[707] A7 A EFEE 247 10% fetal bovine serum(FBS), streptomycin-penicillin(100
U/ml) 2 Fungizone(0.625 pg/ml)S $-f3F+= Culbecco's modified Eagel's
medium(DMEM) % & Minimum essential medium Eagle(MEM)®l| 4] 5% CO,, 37°C
sh7d o = nj skt

[708]
[709] l JIMT-1 A 359} MDA-MB-231 A 520l A i 2h1g o] It} f 54 (3}
2 1.1 WA 3HeHA 1-53)5 Z47F 10 yM 2] 5= 7241 2F 5ok A 2] 3 F, MTS
assay 7| 02 A EAEH S FABGI of W, e 2ol o] ek f
S A FA 2550 uM)- 2 24 DMSOE A 2811 el
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[710]

[716]

[717]

[718]
[719]

[720]

[721]

T-A 4 22, 96 well plate®l] 24X I+ FoF A L5 F2AI ] A7) QIThE
EAE 72X R e A st MTSE 44| {F & 2051 5] Spectramax Plus384
microplate analyzer& ©]-83}9] 490 nm FF 5o A HA A, 1 A3 E = 1 XA
5 4o e AT o] wff, t 2=tk A3t He] {2 A2 unpaired Students t-test
2 A% (*p<0.01; DMSO control vs indazole series) 3} S T}
71 AT} JIMT-1 Al E522F MDA-MB-231 A| 5200 4 A7 QlthE /-5 4 o
ol txzarel vl s MEAAEEE Aot A& FAstvh(:= 1 A = 4).

Add 2, Ald & Y(in vitro) 4L &5 FH7)

A 21 s=E AXPEE FA

HER2 %Al f-HFet Al ¥ =24 E g~ 5T (trastuzumab) 74 Q1 BT474(cell
seeding numbers: 2.0(JIMT) x 10* cells/wells (confluency<30%))¢} E &}~ %
Thol WAl -& 71A] = JIMT-1(cell seeding numbers: 1.00JIMT) x 10 cells/wells
(confluency<30%)), 45 &4 -4 & Al 25221 MDA-MB-231(cell seeding
numbers: 1.0(M231) x 10" cells/wells (confluency<30%))< A3} 51 Tl

A}7] BT474, JIMT-1, 2 MDA-MB-231 Al| 3£ 5] 3}3+& 18c(8}3H2] 1-16), 2 3}
S5 11k(3}8H 1-7)2 242 0(DMSO0), 0.1, 0.5, 1, 5, 10, 20 uM 2] 5 52 724 7+
S AL 5, Aol Lol A = vhe} 2ol MTS assay 7|5 02 Al A&
2 25T ol o, AEAEE 4P SUH 02 W Ao, 9
-2 One-Way Anova, Bonferroni post-hoc test (*p<0.01; DMSO control vs 3} %&
18c or 33HE 11k E A58t}

1A A THA] F S A EFO A B R EA 08 A ZAEES
ol st Al A ghe Flst ). A A o2, 31eE 18¢9] ICs /b2 44 4.976
WM(BT474), 4.602 uM(JIMT-1), 6.838 uM(MDA-MB-231)0] (5 52| a), 3}t
& 11k9] ICs, k-2 Z+2} 8.477 uM(BT474), 4.056 uM(JIMT-1), 2.686 puM(MDA-
MB-23D)E v 5h& 2] 5 HEFH ATHE 69 a).

.

_>.;quoo

T3 A7) JIMT-1, '2 MDA-MB-231 Al 0] 8135 11m(3}8H4] 1-9), 31 &
1n(3}sH24] 1-10), R 3= 12k(3}8H 1-13)= 224 0(DMS0), 0.1, 1, 5, 10, 20
uM®] 5 5= = 72A1ZF E ok A g 3 3, A T EE S S8t

AT AT A SR BT s RS o AFEAEE ] fhaslth A
Ao 72 33hE 11me ICs 4k Z+2ZF 2.104(JIMT-1), 1.50(MDA-MB-231)©] 3L, &}
= 11n9] IC5p#k-2 2427} 3.276 uMJIMT-1), 3.65 uM(MDA-MB-231)°] a1, 3} 3&
12k 2] ICs5 %k 242} 5.559 uM(JIMT-1), 2.05 uM(MDA-MB-231) & v]|-$- &-& 423
E YHER ATHE 7).
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[722]

[723]

[724]
[725]
[726]

[727]

[728]

[729]
[730]

[731]
[732]
[733]

[734]

1-30)= 0(DMSO0), 0.1, 0.5, 1, 2, 5, 10, 20 uM 2] -&
FAEES F4sS

1 A}, 3R 18c(§}ffw 1-16), @ 3}3F& 11k(3}8H4] 1-7)9)F npz7bA &2
FLo|EA 02 N FEAEE ] TAasH o, ICsak Al 717} 3.67 uM(MDA-
MB-231), 4.84 uM(BT549), 1,21 uMATD L2 vl §- 5H-2 =X & Y ERY QI Th(5 8
ol a W #] & 89 ¢).

A, AT E AR xﬂ}:? I MDA-MB-2319} BT549, & wh-2= f- 14 ¢ A]
[ |
5]
Al

Ao 22, AIEF7] FA E A FANE &2

Vo o] QIthE fr Aol o gt A E o] APEA L= E [ A 54 7] (Flow
cytometry)E ©]-83F DNA 5148 Fato] SA3t3lt) &3E 18c(33H2]
1-16) 2 3= 11k(3HE2] 1-7)E 242 0(DMSO0), 5, 10 uM 9] 5 =2 7243 &
oF A el gt & 7] AEES 8sar, 24X 1F 5 9F 0.5% Tween-20-8 35~
95% o ¥k & 1A 3], 30% 5 <F propidium iodide(PI, 50 pg/mL)3} RNase(50
ng/mL) O = AT} o] &, F A SA VIR A E APEAG LB F4] 53]
=3
UAHEA O 2 M| EF7](cell cycle)t A 3] DNA Q] g-&Fofl e} GL(A 247
D-S(A Z5 A 7D-G2M(A E2 A7 2 v o AW, Al EAFE o] F 55 D
o] A H 3 (DNA fragmentatlon)e S HESLo], ZF Al 2 2] DNAS] dh&Fo] Gi ]
Huh @A 8] Ao X}, o] 2] &k Al LAPE o] A 3= Sub-G1 - =M *ﬂ}‘ﬁ* 17
off EtA W & kg of It -5 Aol 2] %k Sub-Glo| Hl &5 A= %7
sto] 559 b R 6boll LFER AT

2 A, A7) 3 18c(3 e 1-16) 2 3 11k(EFeH4] 1-7)7F BT474 2
JIMT-1 f- 8¢ Ml 3220l A Al EAFE (Sub-G1 population)-S- F 2] 3HA] f 531,
G2/M phase M| 32 715 A A A7tk A& 2Flst it

A

o

N

3, A2 A g o Al 591 MDA-MB-231 Al 359} BT549 Al 3550 815t
Annexin V/PI staining &} o] M| ZAPE 9] /-3 8-
7] M| 3EA}H Al(early and late apoptosis)E 5§t

Ao 23 A ZAME O A3t TGl T &2l

3}3h= 18c(3heH4 1-16) B 318 = 11k(3}H4 1-7)0l] 2l 3F Al E£AME 7] 2hs =
ALet7] A&l M EAE B Q1A caspase family member2] 24 315 94~ 55
Bl (Western Blotting)& -8l E<135} T

A=d 558 3 Hske], 21 (DMSO), 3t 18¢ R 3= 11k=
2210 uM o] F =2 724 ZF 59 X ] § 2, BT-474 2 JIMT-1 | X552
32 2= 3} eFA| (phosphatase) 2} @A -3l &4 ¢ A A (protease inhibitor)E 3
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[735]

[736]
[737]
[738]

[739]

[740]
[741]
[742]

[743]

gholi= 83l 95 H(lysis buffer; 30 mM NaCl, 0.5% Triton X-100, 50 mM Tris-
HCI; pH 7.4)°1 A &3 AIA 5 Aol EAsts Gl d &S 58ak3int. of o,
Bradford protein assay kit= ©|-&3fo] @z o] F & 431l o, 7} A3
ol Al Tl A 30 ug2 155k Al F 5Fo] SDS-Polyacrylamide gel(8~15%) 1 A
7194 & 3}9] nitrocellulose membrane®l] 7] 4 0.2 A A ZA T}, 7] W E
?1-2 5% bovine serum albumin (BSA)°ll &A1 ¥ U2} &4 [pro PARP(1:1000),
cleaved PARP(1:2000), cleaved caspase-3(1:1000), cleaved caspase-7(1:1000), B =
7FA] AL 4°Coll A 244 ZF 5 QF §h-§-3F 5 22} 8} A Q1 horseradish peroxidase(HRP)-
conjugated rabbit IgG(1:3000)l] 2A] gt /-0l A REGA]F T} AF7] @il d & o] 41
3% 7} %(Signal intensity)+= Enhanced Chemiluminescence Kit?} x-ray film & = 21
sho] shelalnl.

T 59 ¢ 2 5 69 col]l A g v} o] BT474 2 JIMT-1 Al 570l A cleaved
caspase-3 2 cleaved caspase 79 & AH EXEE R FAgh A} EHZ—E
I Hlaisto] B} ghE 18c B 3ok 11k A & holl A A A 3] dhul A of ¢fo] F7}

3h-& g1slSlTh DNA &) & 121¢1 PARP(Poly (ADP-ribose) polymerase) ] 7 5
caspase-32] 7] A o] ™, cleaved-PARP(89 kDa)7} 5-7}sF 71 0. 2 H o} 3}3+E 18¢c
2 33 E 11k A 2lol o3 f-5 8 casapse-32] B4 slo) of 3] ¥ A8 H U SS &
T Utk o= & g o ItkE F LA Eol F sk Al EAPE o] casapse 2] 3}
o} A v o] a8 S e

AEd 24 ALY e A3 &<

MDA-MB-231 % BT549 Al| X 5=9] 3}3+& (Q-tﬂ/\] 1- 30)E 0(DMSO), 5, 10
WMe] 5 R 727 Bk A e F, 2] old A E B4 9B R A
& olg3slo] A3 e HAstE #25)a1, phase contrast microscopy 2 x200 Wl &

o A Zdste] & 89 doll YEFH LT

3}ehE 38(3F8H2] 1-30) A €] Al, MDA-MB-231 2 BT549 A| £ 2.5 A| X 7 o]
&= F M7 el o, M 54 07 1ste] thitio] AlETE - H
Sl 2 dHEE o 89 d).

A g o 2.5, Hsp90 clients2] T& ZA}

BT474 2 JIMT-1 Al £5201] 4] Hsp90 & A A| Q1 &} 3H= 18c(3}EH4] 1-16), F &}
SHE 11k(3}312] 1-7)°] Hsp902| th 34 client?! HER2, HER3 9| ¥t&d 1 g4
(phosphorylation)= 8} aF =8¢ = =4 A=W EXH o= A e} 8
Hsp90 clients = A 3 A& 522 8 Q1 A}1&21 Akt, MEK, ERK, Bcl-2, Cyclin D1
2 Survivin®] HA-E ARSI A~ ERE d HE ] A8 23,3
gag=g

A7] A2 B ) AREE YA} A= [HER2(1:5000), phospho-
HER2(Tyr1221/1222, 1:1000), HER3(1:2000), phospho-HER3(Tyr1289, 1:2000),
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[744]

[750]

[751]
[752]
[753]

[754]

[755]

Akt(1:2000), MEK(1:2000), ERK(1:2000), phospho-ERK(Thr202/Tyr204, 1:2000),
Bcl-2(1:2000), Cyclin D1(1:3000), Survivin(1:1000)] = 5% bovine serum albumin
(BSA)oll 3]4ako] AL&-3t 3T

s3tE 18c E 33t E 11kE Z4ZF 10 uM 9] 5 5= = 724
BT474 % JIMT-1 Al =55 ] HER2, HER3¢] &l o] 7t

o
offt
2
2
)
Ot
O
A

lo
£

ANE S
Tl = T A ,
) 813 21 phospho-HER2, phospho-HER3 9| ®-& gt & % 3] 7+A4 S T, HE g
T 8}3HE W Al EZ2] 21A}9l Akt, MEK, ERK, Bcl-2, Cyclin D1, & Survivin®]
HE S AN E FAASATHE 9).

Add 3, AA Y(in vive) L EF H7}

Ao 3.1. FF A E

JIMT-1 "¢ A 255 o] 2] §F & & 7 2 (xenograft mouse model)-& ©] -85}
A W ZHA A ok} o] AgS sttt

TA) A 0 2 658 nh-$-2~(Balb/e nude mice)Z Ul Ete] Al 2 SFE AHE
Al 5o 5 = S ol M AbSslH A 7 ol £3He & T A EE ol A et
Rt FF M FE=IMT-1 7 Al ZE WA EE 3 x 10° cells/mLE FA4l 22 9
¥ 3HF-o] 8FaL, F %] 7171 50~100 mm’ol] o] 25 & w] B o] QIthE f- 5%
A& 77k Folatar FFA S4& AAoh Ad o] A5, 3= 18c¢(3}
St 1-16)5 30 mg/kg A &l 8t71u, 3H5HE 11k(3FSH4 1-7)2 20 mg/kg # 21 8F3]
ow Fo] $HE FTRAVA 3~4Y FA 0 R FoFo| I, T T, AF
o AT

1 A, ol vl E A7) BFEE 18c L S 11k A gl ol A Feke]
(%2109 a2 =119 a)2F FA(S 102 b 2 = 119 b7} EA1 4 o & f-2f 3t
T A ZA FasT 53], Seto 2 glge w, gjxare] A9 TF 2
717 A &R o2 Frbet o), Eod i of ITHE R A Ao A5 Al o]
o AN AT 3T o] W], AT IR fAS H o R Hol oFE
Fofo) o &k 4 ol TF QGRS SolH o AAhE <

A~
= T
AT 102

WAL A7) a2 RS S| AT 2 3 A, B 228 4% S B
of| Al 241 3F FF 314 A 7] 31, PBS $HF ol A Al A ghrl sfel el s

At 22 A E-& A sto] H&E(hematoxylin & eosin) 2 & 21 5} S1 T}

Egh npg-2 R PAg fFH ko] 1 wA4S d5T 7 Ue

AST(Aspartate aminotransferase) = ALT(alanine aminotransferase) 9 2 | =%
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[756]

[757]
[758]
[759]

[760]

[761
[762
[763
[764

— e e

[765]

[766]

[767]
[768]
[769]

S,
ol
ol
32
o
=
[
o3l
it
o
o
rﬂ

5} o] BUN assay(Blood Urea Nitrogen)E 5~

ol
2 g
£

LA R A, w22l thishe] thada} A R o2 V]S o) gl 8l
& FASATHE 109 d, 1= 109 e, = 1191 d F & 119 ). o] = ¥ L 9 <l
OE FEA 7 B AETE obd T gl R G = AT AE AAFH

A g o 4, B} A EFo th3 A g

S Al 2 9ol e M 291 HL-60, IFF Al 325591 HepG2, th4-¢ Al
SEFQLHCT116, A {4 Al 3221 Dul4s, Fa b Al 32591 SKOV3, H] A3
A9 o MIETQ1 NCI-H1299 B A549 A0l 313H& 11k(3H8H2] 1-7)& 742
0(DMSO0), 0.1,0.5, 1,2, 5,10, 20 uM 8] "5 5= 2 ZVZF 72X 7F & ok A 2 gt & 2
Aol 1ol A <=3k ukel o]l MTS assay 7| 2 &2 A ZAEE S S48

o] wf], v} A& 7Fe] f2 A& unpaired Students t-test= 7 5 (*p<0.01;
DMSO control vs 3}3H& 11k)3FS T}

1A oy o] QIvE f A= frE ke =8, B A RSOl A = et
A ZAEE A8l 237 a2 gelet

s
;Q
h
S

A5 ASUgA HE Fo

AE 4 5.1. A1E 3 Ul(in vitro) F 5 a7 &<

HER2 %Al f-HFel Al ¥ =24 E gl E Y (rastuzumab) 74 Q1 BT474(cell
seeding numbers: 2.4(BT474) x 10" cells/wells (confluency>50%)) ¢} Egt~E S
ol WA 7FA] = JIMT-1(cell seeding numbers: 1.0(JIMT-1) x 10* cells/wells
(confluency>30%))= 4 & ol AL-&-3}5lT).

7] BT474 2 JIMT-1 M 3E570)] 3}3& 11k(3FE2] 1-7)3 tf 324 Q1 g2 A <1
a2 gAS H§ 5ol o] 7, 33t E 11k-2 0(DMSO0), 2, 5 uM 9] &=
2, 92542 o(DMS0), 0.01, 0.05, 0.1 uM 2] 55 &2 7247k Tt A ] &k &
A ZAEEE SASTE 3, B8 A 2l A] 452 (synergistic effect)S 33
=2 11k g o] B8 A e F5o) E %3} %53 (combination index, CI)
= o) gahel A4tal it

LAk, S L A AT AE Y AT S AL 5 7
Ao, 53] JIMT-1 Al 50l A 3= vl - 73k g2h-8-o] gl = ATk 13).

g 4o 5.2. A A (in vivo) F 5857 &<l
2 e 3,004 < g uke} o] JIMT-1 st A 255 o] 48 52w
(xenograft mouse model) < TH|SFaL, 315 = 11k ¥ &2 g4 2 7+ whs A ¢
o Aot SR 1k S Fe A2 B g A e A gl Tl 29, TG
B2A, A= =& =A%)
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[770] 1AM}, xat =8, e 11k B a2 B i A gt vl s 3het
11k % =g g4 B8 A g atol A F4 T‘J’](E 149] a)o} A% 149
b)7F BA A o Z fo gt oA AA A T e, S A7) A v
G- 2 ATHE FABATH = 149 o). T A H SR = of2Fo] 4094 AR 7
TIE] E Ry thEao] 1246.91 mn’, 3HHE 11k 2 wHE ) B v A 1)
o] 2+ 786.392 2 813.356 mm*e| ¢l o, 3}3HE- 11k 43;4 Ao Wg
7 72451915 mm’E 58 Tubg s 5% JERY. 29 A% 5 =
B FoF Ao & w7 FA &2 T 2 761.667 mg, 3FEE 11k WS A 2] 500
mg, 3= B whis A 2]t 488.333 mg, R 3} t= 11k a2 B B8 A g

[771]
[772]

[773]

[774]
[775]
[776]

[777]

- 298.333 mgo| ATt o] W, $}t= 11k & XMFL,J}%H%% e I A= T
e 11k R 2 gA B8 Aot B AlsS T E fA 8 th(s 149]
d).

X3 HA sto] AST 2 ALT 4 & 57813, BUN
1k @5 A g, s e s A2, o13hE
A 2]t E% o =2 AR ?%% LER A THE 14

=
A9 AR AETF b Bkl w A 1A FG A Sol 4 0w A e Fh)
=4 ojul g,

AE o 6. 43P L (KR 10-2304532) 7} &) v]

BT474, JIMT-1 2 MDA-MB-231 A £ F=0]| 4] A1 8 2hrd (KR 10-2304532)2] Wl =
ol gk A & 2w o] AvhE F Ao Al EAEE S B Lst AT 1). o]
o, 7] Wz gtol & A9 QItkE FEAE 247 10 uMe] 522 7243t 5
Qr %%El T, N ZAEEE SAS

k1]

r—!

g 33 E X 8k eg 3} E
sHek= 6b aﬁ . NCT-88 oy
@t 1)) A, (8314 2) '”él“
H W
O O "
Tl §
3} 3HE 6c ( Vo NCT-368( 1
3182 1-3) N P y 3} 3) g
H ¥
_d g
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[778]

[779] A%, FARE X375 7R A ol e B b o] ThE { A 7 o -8
AEAEE A8l 2945 JER ATHE 15 WA 17).
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[ 1]

8171 [51914] 112 BAIH = Q1ohE G A] i o] o] ofal Ao 2 5] 87}

o) T

%kxx\ N

Rsi= SEZNV] Bi= C-Co®l A 7] 0] a1
Rs R Ry A2 U371 Aol s, 242 C-Ceol A& d & 7] a1
Ry NR(C(O)Ryy, OR s, C5-Cyo 9] Bl Hl 2ol - 7], = Laﬂ‘rﬁl
dolrl]ola

1= C-Cp 8 dlHl A E 2 U 7] 0]
714 7] dlEl 2A SRl = ]ﬂﬂ"]ﬂ‘%Cl Co AMad SV 2

Ru 2 R A2 LA ol s, 212} C-Cool A 27| mi
Co-Cio®] oF& 7] 0] 31(01 7141 7] 21713 1] 2| Frol ALt W &l 5] 5 2}
SHEEE P D)
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Ripi= Cs-Cip9] oFH 7] Hx= Cs-Cyp o WA 7] o) ar(o] wj, A7) #2 7] = H
A grol AL FEAVE X SHE A1),
se= 1o r/}olﬁsL EEL o]%@%

T .

[% 73} 2] xﬂlfz}oﬂ 9}01*1

[§}6}/\1 1-2]

[§}6}/\1 1-3]
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