wo 2023/013996 A1 | NN 000V KA 0

12) 53 g 5&9?311 o3l A FAEL
(9) A A A 4 A4 7] é} 0 O O 00 00 T

= A A= A2 3
10) =5 A|-F 7] H 2
o aE e = WO 2023/013996 A1
20239299 ¥ (09.02.2023) wWiPO | PCT
(51) FAEHE AFE 108, 13%, Seoul (KR). A1 %9 (SEO, Mooyoung);
CO7D 405/12 (2006.01) CO7D 209/08 (2006.01) 06123 A& 5EAl 27 8241 108, 135, Seoul
AGIK 31/404 (2006.01) CO7D 409/12 (2006.01) (KR). %214 (PARK, Jin Sung); 06123 A& 58 A 7
A61K 31/454 (2006.01) CO7D 401/12 (2006.01) W BOx) 108, 135, Seoul (KR). %4 3 (YANG,
P Jeong-Hee) 06123 A &5 H A g 52412108, 13
(21) FASLHE: PCT/KR2022/011213 . Seoul (KR). 3@ % (PARK, Hyunjun): 06123 4%
(22) ZA=94: 2022 ¥ 7 € 29 ¥ (29.07.2022) EHA] 7 B2 AR 108, 135, Seoul (KR). HWévok
0 . N (PARK, Jeong Hyang); 06123 A& 58 A e 52
(25) Ed<l: Aol AFE. 108, 135, Seoul (KR). U471 (PARK, Yun Min):
(26) ZAA]: Elenle 06123 A EEH A Zhd+ i S-ALE 108, 13%, Seoul
(KR). A A 4 (KIM, Jae Young); 06123 A E-E5HA] 7}
(30) FAAHR.: o Boalw 2
R 108, 135, Seoul (KR). &< 4€ (YUN,
- ~ )]
10-2021-0101379 2021 ¥ 8 € 2 < (02.08.2021) KR Yewon): 06123 4% 51 A 77 B-SALE 108, 13,
(7)) 290 FAHIHA v E|FHFFE L (MITOIM- Seoul (KR).
MUNE THERAPEUTICS INC.) [KR/KR]; 06123 A] &

- = = (74) = <1: B3 HQl thr} (DANA PATENT LAW FIRM);
WA ZhdT B2 ALE 108, 135, Seoul (KR). 06242 ,\13_' H A 7 Ak 37 11 FAl o Ale
(72) 22} 743} (KIM, Soon Ha); 06123 A &EH A 7% 5%, Seoul (KR).

Wt B-2-ALR 108, 135, Seoul (KR). 317 (CHANG, 1) AAF (Ame] TATF = o ol mE 2R =

Hye Kyung); 06123 H SEHA AT S 2AFE 108, U] Agle T*V 2 913}9]): AE, AG ALVLA‘I\/I oAj(T)VAT
13%, Seoul (KR). &7 (YOO, Eun Kyung); # &5 N. BR. BW. BY. BZ. CA. CIL

AU. AZ. BA, BB, BG, BIL BN, BR, BW, BY, BZ, CA, CH,
AL AT 82ARR 108, 13%, Seoul (KR). X‘Vd% CL. CN, CO, CR, CU, CV. CZ. DE, DI, DK, DM, DO, DZ
(JANG, Kyung Kuk): 06123 A& 584 A7 52 EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN, HR,

Jm

(54) Title: INDOLE DERIVATIVE, METHOD FOR PREPARING SAME, AND USE THEREOF

(54) 2 el WH: 9% Fm A, ol o) Ay 2 ket g

L

600+

400

200+

AFIF (Max-Min)

o
Cont v.C 0.01 0.02 (uM)

A2
tBHP {150 xM)

AA .. AF/F (Max-Min)
BB ... Example 2

(57) Abstract: The present invention relates to a composition of chemical formula 1, a preparation method therefor, a pharmaceutical
composition comprising same as an active ingredient, and a use thereof. The compound represented by chemical formula 1 according
to the present invention may exhibit inhibitory activity against cell necrosis and ferroptosis in various cells such as heart, kidney, nerve,
retina, liver, or lung cells, and thus can be advantageously used for preventing or treating cell necrosis- or ferroptosis-related diseases.

(57) SFA: B e 39 19 SHE, oo Az WH, oF FAMROE LY FHY 24E 9 ol
gEo] e sojth ¥ wwel we shehd | o SFES A AP, A, 39 3k Ee o AEs ge
g AEl A AE I L AFEAL A E5S debd ¢ oglon, ool et MEIA EE AFEA

= 3he Ao oy s A Rl -85 A8 5 9let.



WO 2023/013996 A | [IH1I] 0000000 A0

HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH,
KN, KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, 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 (BEe] HAZF Y= g 7tes BeE S/ 9
] 8o 13 E 93}9]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ. TZ, UG, ZM,
ZW), 241 o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, 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, ID, TG).

0

—  FAFRALE A &} A (FoF #2172 (3))



WO 2023/013996 PCT/KR2022/011213

™ A A

23 WY AT FEA, o9 AZPE R G4 $=
7l & &k

o 2 3 ek2 19] 3k o] of ol A A ‘ﬂ, olo| Fujz}E, o] o] I, Bt
ol o] ofstA o & 5| -&7}5 %k 1 ol o Al x WY, o] & E ek of o4
A=, R oo g 5o w3k slojr}

w7 7=

A FEAE S A A o] &4 g Al 759 74 R ¥ Eol 1043}74‘/},
1A (embryonic development)S 9] ¢ M| 32.9] S 1} 3] & o] T A3E o] &

FrA 8= 78t 7] b ap, W o Al 2 glol| A ol ] 2 HEi= whE g ool Z9),
F A Al 5o R A o 7] AR EE H A A ol
TR ol Al&s] delr] g W o R 28 E 7| L gkt

2efu o ol yy A A Al ol of g Al EARE H A Al o 2
23R A% 4 e A4 4 9F (Inflammation) @] 1 ¢1o] X o] AJ A 9f
el 7 WA ek el o] & 5= Ut o] 2l gk Aol YE = Al AR =2
I A M| 3EA} (Necrotic cell death, or necrosis)ol| A & 2H%| 1| o252 A
HAALE Hol AW A5 D A A7V el B2 ATE ] s

A A= T34 08 A3 7he Al = g At e =l 4], 3ekA A4 o=
ANEFAba arzh W ol x| anzh, Al 53 5o 53 & Holi= Al FEALR,
& Al °ll ATP (Adenosine triphosphate), Ca2+ (Calcium ion), ROS (Reactive oxygen
species), HMGB1 (High mobility group box 1) & -2 &4 Aa#d &4
(DAMPs, Damage associated with molecular patterns) EolH=y =g, ol &
BABS N ATE AT LE 2450 9449 AENS 9 AFAS
§uahis 202 kel 9leh. o2l A% B A= W] 28 A EAHNRCD,
Non-regulated cell death)©] ™, 7H_/:J]»O}Xﬂ (Caspases)®l] 9|38l =24 %= 244
M| 3EA} (RCD, Regulated cell death)?1 Al 3£ 2} 1 AL (Apoptosis) 2} - ¥ T}

970, 29 A2 A AEAL Aol o] 284 AFAR A E A Ao
3l B A7 o] Fol g o, Al fAL g A 27 o] 2 A A A A kel B
=g 78] gL o1} FDA 5918 W& oFE-2 A9 gli= A Aol
A FEAFAAE AW B A5 8l e Al EALL THs Al o] o,
HhH A 32 AR WA QL Aol M F R LB Al EALO T o] of) A ot
L 25zl gl Al AL Al h g A7} ]9 S @ skt

H 2, A APl gk A 2ake] Xl ol whet Al AR} g E E =
A% I A A EAL (RNCD, Regulated necrotic cell death)$!
7| & EA| 2 (Ferroptosis) 7| Al & 7] BY&] A Tl

A FEA 2= A A 3485 (Lipid peroxide)2] %2 2 A (Iron)o] #&H



WO 2023/013996 PCT/KR2022/011213

[8]

[9]

[10]

[11]

[12]
[13]
[14]

[15]

o] gl Ho] Exo)

2)
A 2~®l (Cystine) & & o ol & FEFX] 9] &

o
X
ke
uly
A
rE

b}
o
i
>,

228 Xc (System Xc)E -3
& f-#]8F3L, GPX4 (Glutathione
& A s atst A ad e

= St Al 32
Y| ALo} FALGE Fad o 2 DAMPs 22 0] Uk o 2 Al 9 2 WEE A F
R A E o] AFE S Fb g
whehA] ol F EA 2= Al A ALeL FrAFSHA] W A Q1 g sholl A whEhE vl ol

H 228 2] Al SEARRQD Al 32 AL} 228 2 AL A AL ] F EA| 27}
e = tE A ol A o 7 5] A A 3t (Ischemic disease, ol & £ ]
MEANZ, W5, ANA NS, B A 47 2 3 (Neurodegenerative disease),
A5 2 2 (Inflammatory disease), =3}, SHHPH A 1} | A 2 Fo] Ru¥y1
AT} ofoll A At D X zol Qlo] M3z AL} FHFEA 2 A B9
FA T 7S w9 Al gk doj

A, 5-[(L1-H S A R4-Bl e m g ) e ]-2-9 I -N-(H| Egt sl o] = 2-2H
-9 -4-2)-1H-NE-7-0171-2 S A 58] 3 7] 5 B W02009-025478 5 &3 7 Al ¥
SISHE R, AIE AAFE el Aol thgh o B A s 2] anE
et = Ao = dexl 2ot AV dted 22 s fEAE

S OFH 0 & ]S f-83F TR, o] & ol el W AT7E A Fo ek,

>0

mE

B AR AE AL SAPY S b 2 A A EAR]
S FEA LT SR 2 AE fEAol olpeta o GAG B2
ez o] Bl @ 9178 Sasgl o, olo] AukE Belstgin ol
MAES vz AEIAA D 24 A A EAR AFEA 2 B

Agkel ot = A7 B HA B YEh = R el i A E

s
i3
o,

(o]
i
)
rlo
'
=4
ot
)
o
>
(S

()
)
t

n
o
o
o
oX,
i)
_>&
o

(o]
oo
=)
o
i



WO 2023/013996 PCT/KR2022/011213
(6] ES, Wy mAe ofslH o 54 u= vl st gl B R0 A
s514] 19] 312, o] o] o 4 A, o)e] Sl FE, o] o] S5}, = o] ]
FelH o 58l e e e T AT} B FEAL B AL
oM = X =5k gk of 4] A =& Al F et slolth
(17]  EE, P wwe] 2o sepy 19 B Az uy % A A B
A FEA 2 A D3-S o = X 753517 93 Wi & Al Ests Aol
(8] S B el BAS M FEALE sz Iy L B4 AaEe
Az WS AT Aol
AA A ¢
[19] Vg & hr] 3hoka] 19] EEE, o] 9 o] A A, o] of &ulEt=, o] o] FE =,
E= ol ofetal o =® 3| 8Tt A& Alw gt
[20] [3}8}2] 1]
[21] RS‘ ,RG
R' N
N
R2<
4
:’3 R
R
[22] 371 3hebA] 1) A,
[23] RIS /\/\ = O S1Ed o]j_r
[24] R2&= 74, 5 WA 1092H9] o}, 5 W A] 109 2H9] sl e =2ol™, C &, == C
Aol aL, R SR 07 X 3] A H] X ZHE]

[25] R}:= 4 L}ollfﬁa, 5 WA 109 2He] o}, 5 WA 109 2HE] S| E|Eol™, C iy
-7l C, A -C(=0)-X, -CH(OH)-X, -CH=CH-C(=0)-X, -CH,CH,-C(=0)-X,
1= -CH=N-X, ©] a1, R3] 5 WA 109 #F2] o}, 5 #] 104 4}2] g ZolH
T C LA X 3H7] YR X SHE A v %] 3]

[26] A7 A7 XD Y= A 2o g R slo]|=EA], ClLd ., Cg
TR, CE AL, Caoll 2H, 5 4] 10914Fe] oF -, 25 W #] 109022

S E 2ol 2 o] F o X = ol A M EE = 1 o] 4olal

[27] R4= -C & A #l-0-R7 o] 2L
[28] R Cy 584 3= -(CHpwCs IOAM =2 101111 m < 1A 49] H5o) a1
[29] ROEA RS A7 5 /A 07 54, C Ly, Cyd AL Aol S 2, (CH

)p-CriAtel E 2L, Cy o3l Bl ZALol SR, (CHz)p-C}lof‘ﬂ H 2ZAlo| 2247,
5 WA 10 fAke] o, Wl iz 5 WA 10 49 Sl E Rl o], pi= 1 WA
42] A4=o| a1,

[30] RS W Ro= DR, C @2, CyE AL, Cy B2 Y2, £4:(=0), -C(=0)-Cy
A, -C(=0)0C, s &2 H -S(=0),Cis & A & o] Fo| X[z woll A A ¥ = x| $H7]
R8O = sli} o] 4 X $hE] 7] n) Bl %] gk o}



PCT/KR2022/011213

Aol A, &of <7 (alkyl)-& A

1

ko)
-

WO 2023/013996

Bl

o7l i o

bpol

=l

2+ 7] (saturated alkyl)”o] A1}, o] &

I

7HAH,

T

=

olue}.

[e]
3ty o) ake] 2 AI(F, CL, Br,

T

A
&4

3WA 1270

=779

A]

T .

(fused) 212 <}

FA
2=}

) BB
3l
H

T .

T

[s)

[}
k<)

7}A]
7}A]
v Ee e, v d,

T
-

=9
==
=9
°]
T

1A 20 9] a2 7HE

Zl o) 1 WA 4 7o ek A}

b orie

T .

T
T
T
T .
=
=
T

1

R
ol
=

5

olue}.

10f
7] 4ol

1
Kol
T

1
RN

&

1

=z

[e]
RX(X

or
7
A2

(e}
7

T

o}

4=
371 ehZlol A ehr] 2ol

719l o=

SFA]
1 4] 10 2] B4 1%}
1WA 6 7 o] Brad A}
Es
o
OE]_

c}, w=dk a1e

t O

5]

T .

1

ko)
-

o]
Pé_o_], Cl

=

714 (alkynyl)”

(unsaturated alkyl)” 2

Al (alkoxy)'

=

1

z
Ol

ol
=
A,
=
= 1
stol

7 d (alkenyl)”

2}
olut}. of

[s)

o]

M

AYA

3] = (spiro) L], Tt 2] (bridged) 2L 2]

AT}, & ZALo| &

!

[e]

T

]
8-of & g 2 A} o] & 2 & Z (heterocycloalkyl)-> &2 4 2]

go] ‘Alo] ZF 2 U7 (cycloalkyl)2 & &) 4 2]

8-0f '&+Z #l (alkylene)
o] &= ¢ 7 (haloalkyl)
Atel g =AY, Atol &=

=]
=
«woOl
2
X3
ol
e
=
T

%

13

[32]
[34]
[35]
[36]
[37]
[38]



PCT/KR2022/011213

WO 2023/013996

dr . - o] T o
o o X T o ol MW Mﬁ W = N mﬁ mmmo Ww afil mﬁ T oo
T O " - 4 - !
W o ) o W ARt e m =y R w o e ot g o T
0 AR e o E . Moo g . W = gy do — of
S T 2T & LW - it
I o ol U g e WS M BT E ooow
o A i ) ) 9 ey )
PR ZuTTgEeior emd TUH Lz leow T g
Ko melT oigxITe o pTWO o SHmwE g
o = X H = T M 0o — =BT B TS ﬂ
Ao e e AW T =2 Ko § gy WX )
e ZEepgsRUE g0 BMo¥go® Tx 23— 8Ty
N 0o s w2 M LW T g W OE R owm
N i B S L LR DR e - R B i o
SEER LT TRl T oHTwmips TLXSHERE
S B s R0 Y — My . ot _ i 'y .mﬂr_ 00 =
W Tg g EIM g ZAmET g o weP Ehcw g B
TN X gy B S BT B e LE oy Do e TR o W
~ .Llaﬁ;o]rlLlot. ,Eeﬂgﬁ_ﬂ LtﬂﬂﬂbtoEllgeio_u%o_edﬂbth
ﬂplﬂl_]_m of X< C2 R o o = © Ho 90 o o
AR AT PRSPPI S S SEM RS S E TS
R B W A, - X R NG " : o —_
g e gl e T I O p N R m T sl Y
S B T gy Sy = N I TR SR o -
oA = SRR ol [ ol I A - T 5 W L oADK
o@o_ezoﬂmta,_t@m&ew_omaaﬂieoﬁbﬂoﬁr,&ﬁ%ﬂuﬂ%%ﬂ%]Mﬂa.mMo#]mMﬂ
B E TP ST G I o S e NTRg® g TN 2 S s R el o
= WH Mﬁ W8 oAk o ] F oy F I T RS R e o MV ~ S % .m A < w0
T S IR I T B I Bl eI 5P E ¢
ey - Oy I N ) e fa) o & o ﬂw T &2 % W
&ﬂ_@aﬂa}%%M%,drﬂ;e@%iHWE%M%%WMLmmO_Emv%mr
D T i R T -t St B A U ORI TG I A
e B L = R N N R A B T
U;%O@iﬂnﬁ@éﬂ&:@ﬁﬂ“dldroﬂﬂmo»ﬂﬂﬁmeoAEuAllw%dﬂmg&o
TR M T TS ST R e AT oty sl N T 8t Wy Moo
Moy g r = T MR BT ET oA dw Sy lm™ g o™ a
W T Pt P TTINNRGgTF@mETw T %y 585N ® T X
TR NAXxZTHUEFBELS TeTT®FHEW 4 T H AT

[40]
[41]
[42]
[43]

FA ]
o q]

b |

d (isomer)

A

]

A A el A, ol g A

ol 237 &}

B A A o A, gl &} (solvate)"
e

L

[44]
[45]



WO 2023/013996 PCT/KR2022/011213

T2 EE QAR gE B dy o] 813E = a3l 8 ofv]e &
At o] el gt o] A A A of) = & ¥ o] A A (tautomer) & & -2 o] A H A €},
H A g4 A4S 7FA = R = S o] A, 7ol d A AE N2, A 22) G2
UA| o] A A, 33t o] 444 A (enantiomer) 7} B EFHEITL o] & EE o] A A
L O] EFEE Al B o] WYlo| EelHT

[46] A7) gshal 19] 83 E-2 shr] 8182 22 TAH =, e 5 QT

[47] 22

(48]

[49] 71 ]Oﬂ A RUUYIA] R3 E RS W] A] R72 ZH2} Bt A A ol A A o] | vfe)
Zo 1141X1 49 A4 4 9l

[50] ?ﬂr@* 14 SI3tEof A FEfoll EEP— 4,

[51] RIZ 4 & C) 601_7] o)1

[52] R>&= 4, 5 WA 8449 O} A, N, 0, H S = 8t} o] slH &2 AAE
FEobsk= 5 A 8 AL EH 2ol Cd A, BEx= CredSTAI 0] AL, R
drlo g X ey A v x| gk,

531 R d, ol B, 5 WA gRlate] oF N, O, 0§ % bt o] e el
QA4 Faehs 5 A 8204 e] A Hl ok O, 2, €, 2T C0)X,
-CH(OH)-X, -CH=CH-C(=0)-X, -CH,CH,-C(=0)-X, H2i= -CH=N-X, ©] 3L, R32] 5
WA 8 xbe] o}, 5 %] 8 2o FH 2ol = C U AE A g YR
A gkE A v 2| 2

[54] A7 A7 X R Y 27 S A 0" SR, sto]| EE A, CISOE]_%,C16
G2, C T, Csoll 28, 5 A 8 #Fe] o}, BN, O, I S 5 3ttt
o] 4ol B & AAE EFet= 5 WA 89t FH EolH R o] Fol A=
ol A A E 3= 1F ol 4ol aL

[55] R4 -C &4 dl-0-R7 0] 2L
[56] R7Z C & B3= -(CHy),-Ci Al 22 oM, m & 1 WA 49 F5=0]aL
[57] RS B RO A7 5 YA QR 4, C @2, Ce@ T AL CoAel 228, (CHz)

G AR E RS 3l H E ALl 22U, (CHY),-Con 3l Hl Z2AL0| 247 5
WA 8 Aol o}, Wl =N, 0, 2 S = st} o] 4o B S
EskeH= 5 A 8 Ak e] FlE| 2ol ol pi= 1 WA 4] Hgo]a1

[58] RS E RO R, C 6, CledFALL ClsT2YE, £4(=0), C( 0)-Ci6
%7, -C(=0)0C % A H -S(=0).C 1 & AR o] Fo A= ol A A B & = 2 317]
R3Q.E Sl) o] X 2HE] A vl x| 3k 4= gl



WO 2023/013996 PCT/KR2022/011213
(591 3SR 19] BBl A, RIS 4 B €AY & U, vk A A S
iz 0 28 4 9lek
[60] TR FEel A, Rio] €A AP Rt C A FA R A B €, 2 DY

o]

[61] E‘rf’*” 18] 3hgh=oll A, R2= 74, 5 W A] 1099719 o} ', 5 1] %] 109 2} ¢]
g Zobd, C &, = C A ol L, R EEA 07 285 7L
H| x| gl 5= v}, 774 4 & =2 R2= B[ X 8HE 5 1 109 2}e] o} A = 9l a1
Hop A2 o= wd, 53], v x| gtd #dd o+ 2
[62] Q] A kel A, Rz% FAo0lal, R3E 5 A 1 JXH ofdd 4 4
[63] stsha] 19 shgt=oll M, R 4, Yol E-, 5 WA 10979] o} &5 LHZ]
100 2ke] s e 2ol C &, C &=, -C(=0)-X, -CH(OH)-X,
-CH=CH-C(=0)-X, -CH,CH,-C(=0)-X, ¥=3= -CH=N-X ©] 1, R32| 5 W %] 104 A} 2]
o}, 5 A 109 #L2] s 2o}, = C, &AL X387 YR X 89 71
H| %] gHE 5=l

[64] A A Foll A, Rix= 4, Lol E-, 5 W A] 10994} 2] o} - N, O, H S =
shit o] ko & Hl =2 A& E9steE 5 WA 10944e] S H 2ol C (&4, Cis
S A], -C(=0)-X, -CH(OH)-X, -CH=CH-C(=0)-X, CHzCHz—C( 0)-X, 1=
-CH=N-X¥ 4 9131, R3¢] 5 =] 109 2¢] o}E, N, O, E S T 31} o] /<]

S E AAE E3ek= 5 WA 109219 3 Eﬂio}%, EECed 2 A3
YE XS A} w2 ghE 4= glom,

[65] A7 A7 X R Y 27 S A 0" SR, sto]| EE A, C16%}7a1, Cis
TRAZU C &AL Csoll 22H, 5 WA 10 92k ofH, 2N, 0, R S T 3t
olJo] FE &2 AAE Ees= 5 A 10 AAHe] S EH 2ol H & o] Foj A=
ol A Al E 3= 158 o)Ak 4= 3

[66] o A ekejoll A, R37F 5 WA 10«JXM obd HE= 5 WA 109 2¢]
| 2ol ¢l A5, R3:= C 1ol 2B 9 X387 YE X85 7 B] X gk 5= glvh

[67] A A Gl M, R7FC S A A9, R Bl =54, C ﬂi%ﬁ,cl,g
A=Al oA A E 3= X 2h7] YR St o) A S A v x| gk == 9l
[68] A A Feell M, R7EF-C(=0)-X &1 B, X = Ce 2L d 5= 3

AA
[69] 2 A Fefell A, R37F -CH=CH-C(=0)-X 2! 7 -, X = C & A, == 5 U A
0 A2 o} A 5= 9)

[70] %‘ TA el A, R37} —CH2CH2—C(:O)—X?J A9, X = C A, =
3].0]1:i/\101 2= ohq_

[71] A -7 Fefoll A, R37F -CH=N-X¢! 2%, X = C &AL 5= 9t}

[72] 3}sh2] 19] 3}3LE o A, RAE -Cp & Z A-0-R7 ©] 2L, R72 C ;¥ Z 3= -(CHy)n
CoAtolF 2L d 7 Aot AVIA, m & 1 A 49 A4 5 Ao

[73] A A Ffoll A, Ri= -Ca & H #-0-R7 0] 31, R Cp &2 = (CH2)w-Ca 10

ApolZaerzlel 4 9l o B A A 0w ¢, L0 Ei -CH,



WO 2023/013996 PCT/KR2022/011213

AtolERIZEIY gl
[74] shet2 19] 3= OM,RS L RS 247 YA 02 4 e, CLE A,
Co Aol E =Y, Cy 3l Hl ZALl S 2 YA, (CH,),-Cs o3l B Aol ZF 2, 5
WA 10 DAbe] o}, Wil = 5 WA 10 9449 S e Zold el pi= 1 WA
4o 44 4= 9},
[75] A A Fefell A, RS E RS 217 5 g A 02 A4 C &, CeE AL Cyy
Atol 22, Cy 3 Bl 2 ALl 2 24, «(CH,),-Cys 8l Hl Aol 22 ok, 5 W 4]
8 Aatol o}, wild =5 WA 8 Y=o e Rotd Y = 9o, o7 A pi= 1
WAl 49 Ao 4= 911,
[76] Huop A o= Rs W RS 47 5 YA O R 4, C LY, CLEFAL Gy
Abol E 2L, Cy 8l Hl 2 Aol 22U, (CHy),-Cs 3l Hl ZALol E 222 5 1) 4]
8 Aatol o}, Wil d =5 WA 8 Y9 g e 2ol ol ar, o] 7] A pi= 1 A
4o Jol, S| ZAFo)| F 2 Y7 I F e 2olHE N, 02 S F 5L} o]
A2 UAE £33 5 3
[77] A A Gl A, R E R6% o] = sty 7} Aol A, W A sty C s AL C
ISE—I ] C3 10/\]‘ ]g_ ?EL C3 10°ﬂ Eﬂi/\]‘ ]gi 7],'(CH2)p'C3710
e 2 Aol E2¢Z, 5 WA 109 449] o}, Wl A, =5 WA 109 449]
e 2otdd = k. AV A FElZA) E2Y A F FHEHRHEN, 02 S
= 3t o] el R UAE 233 5 9
[78] RS 2 R 9] T} 2 -4 FEfell 4], RS B RS EM ol C;,Akel
H X3 E Alol Z 2 E Y 5= gl
[79] o A Fejell A, RS E RS 217} 5 A 0 2 4 B Egfsto]| =27,
Atel 22 HE, -(CHy),-Hl Eetsto] =23 @, C %4, -(CHy), Aol S 24 E,
(Aol FR W, Aol 28, W, 314
E| QF (thianyl) ¥ 5~ )
[80] stekA 19 gE W RS Z RO T2, C B, C AL, C B2 e,
% 4:(=0), -C(=0)-C; &, -C(=0)0C, ;& 2 -S(=0),C yFHE o] Fof x| =
ol Al A B E] = X] 7] R8O & sl o] A ‘@ﬂﬂ% v x| gkl 4 9l
[81] A A kel A, X1 8H7] R82 TR, C (&, C &AL C TR,
% 2(=0), -C(=0)-Cs& 4, -C(=0)0C, & Z H -S(=0),C, & A E o] Fo A=
ol A AEE = ol Bop Ao ® SR CLEZ, Cu¥ AL Crs
TR, £4(=0), -C(=0)-C,:¢ %, -C(=0)0C ;¢ Z H -S(=0),C, ;&A=
o] Fo] 2| = el A AElE 4= gl
[82] A A Fejell A, RS E Re T 3Fu o] o] Cy APl B2 Y HE Cyyg
e ZALol S 2L A5, X 3H7] R&2 T2, C &, £ 4(=0), -C(=0)-C 5
7, -C(=0)0C, s &2 & -S(=0),CisF AR o] Fo] x| = ol A Ael= 4= glaL;
= RS E Re 5 3ty o] 4Fo] C &1 A5, X137 RS C &A1Y 5= ),
[83] A A Fejell A, RS E Re F 3k o] o] N S| 2 U AE E88F= Cyy

il

293, 53,

PH m&é
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[84]

[85]

[86]

[87]

| ZALol F 2Ll A 9-, X 37] R82 -C(=0)-C, & Z, -C(=0)0C, &7 2
-S(=0),Ci & A R o] FOo] A3z ol A B 4= glal, = R H RS 5 5
ol%ol S| Bl 2 AR S E et Cy o8l Bl ZAFOl SR QI -5, 2| gHV] R8
< E5A2E=0)Y 7 U

A A FEfell A, RS AT RO7FC g, A Oy SHAT 0] AL, R2E 5 WA
109 #F2] ofHolH, RIE =4 == St

A A FEfel A, Rio] C &7 o] a1, R23= 5 W A] 100 7H2] o} o], R33= Cy
A 9] X3V YR X3 C A Y 4 A

g o] e 31812 19] SEEE 5] FEE TR H AEEE o=
st = T

<I>5-(W] A W] &)-2-9] I -N-l| E &}-3} o] = & 5] 2-4-2) - 1H- 2 &-7-0}1;
<2>N-Abol E 2 3l -5 S A v ')-2-31 - 1H-Q1 &-7-0}1 71
<3>5-(ul| 54 W ©)-2-31) J-N-(¥] E e} 5f o] = 2 9] gh-4- A v & )- 1H-?1 &-7-0} 7
<4>N-(1,1-tho] & A Bl 9F-4-)-5- (] A ¥ €)-2-3) | - 1H- 21 &-7-0} 7,
<5>5-(| =5 A ¥ E)-N-(1- ¥ & & ¥ d-4-3] 9 2] & )-2- 9 - 1H- 1 & -7-0} e
<6>1-[4-[[5-(H FA M E)-2-3 d-1H-Q1 5-7-Ld o} ] - 1-] A 2] D ol gF2;
<T>N-(4,4-Tho] &7 9 B ALo] 2 2 3 2.5 (] A v E)-2-3 - 1H-1 &-7-0} 7,
<8>N-Hl A -5-(v]| E- A v €)-2- 9| - 1H-91 &-7-0} 71 ; <O>tert-F-E
4-[[5-(H E-A ] &)-2-3) I -1H-01 &-7- Dol v] -3 o] 2] | - -7 A g o] E
<10> N-o}o] A2 2 F 5. (| F A | &)-2-3 - 1H- A =-7-0} 7l
<11>5-( 5 A vl E)-N-(1- ] -4 o 2] &) -2- 9 ' - 1H- Q1 -7 -0} 7l
<12>N-(2-v1 5 Al ol &)-5-(vl) S A vl &)-2- 5] d - 1H- 91 &-7-0} 11
<13>5-(H S A H &)-N-3-H FA| Z &2 3)-2-3 d-1H-1 &-7-0} 71,
<14>5-(W E-A | €)-N-(1-5 A E] 9F-4-2)-2-3 J-1H-¢1 &-7-0} 1,
<15>5-(tert-"1- 5 A 9 &)-2-9] I -N- Bl E &} 8} o] = 2 9] §F-4-9- 1H-Q1 &-7-0} R,
<16>5-(tert-"-5 A W &)-N-Ao] £ =2 € -2-91 - 1H-¢1 &-7-0} 1l
<17>5-(tert-+5- A ¥ €)-N,N-T} o] Al o] & 2l &l -2-3| J-1H-Q1 &-7-0} 1
<18>5-(W EA | €)-3-5 I N-B]| Eg} s} o] = 2 3] @-4-2 - 1H-91 5.7-0} 1,

1=

A}

<19>N-Alo] 2 2 El_5- (o] E-A| W] &)-2-5] d-1H-91 &-7-0} 1,

<20>5-(°| & A W] &l)-2-3 4 -N-(e| E&} 8 o] = 2 -2H-3] #-4-Y)-1H-2 =-7-0} <
21>N-Alo| F &2 HE 5. (0] AX 2 Z A v el)-2-9 d-1H-¢1 &-7-0} 71,

<22>5-(0] A 2 EA | Ee)-2- 9 d-N-(E| Eg} o] = 2 2H-3] &-4-)-1H-A =-7-
olrl;

<23>7-(AFol F 2 A ol in)-5-(o| S A W E)-2-9 - 1H-Q & -3- 7 R U EE,
<24>5-(ol| Z A H €))-2-9 J -7-((B] E 2} 8l o] = 2 -2H-3] #-4- U)ol v] n)-1H- 1 -
3FIHY EE:

<25>(E)-7-(Ato| 2 # el o} 1| 1)-5-(of| E-A W &)-2-3 - 1H-91 5-3-7} B 2Hd) 5
o|= O-w g 41,
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<26>(E)-7-(A] 22(El| Eg}3Fo] =2 2H-3] @-4-A)olv] 1o)-5- (o Z-A] W &)-2-5 I -1
H-Q1%-3-7bH ¢hd| 3] = O-H | 54,

<Q27>(E)-5-( & A H E)-2-3 J-7-(H| E ¢} 8F o] &= 2-2H-3] @-4-) o} 1] i)-1H- <!
=-3-7hE. ] 1 O- 1% =4,

<28>N-Alo] 2 3 El-5-(ol S A W &)-3-(H S A W e)-1-9 & -2-9 d - 1H-%1 = -7-
o},

<29>5-(l F A ¥ E)-3-( F- A v - 1 29 I -N- (B E e sl o] 2219 @
4-)-1H-01 &-7-010; <30>H &

(E)-3-(7-(AFo] Z 2 E o} 1] 1)-5- (o Z- A W &)-2- I - 1H-¢1 5-3-2)ol A H ] o]
E.3l>vd

(E)-3-(5-(N EA H E)-2-30 -7-((E| E g}t o] 2 2-2H-3] @-4-)ol 1] =)-1H- &
-3-2holmH o] E;

<32>1-(7-(Arol ZF 2 ofn] 1m)-5-(o| S A H E)-2-9 - 1H-91 &-3-9)-2,2,2- E ¢}
ol EF R ¥h-1-

<33>1-(5-(o EA W E)-2-90) J-7-((F| E &} 8l o] = & 2H-3] @-4-D)o}n| x)-1H-¢1
E-3-9)222-ERfo| ER QR

<34>(E)-3-(7-(AFo] & 23l g o} 1] 1)-5-(of| F A W &)-2-3 - 1H-Q1 =-3-4)-1-2 d
EE2 D oll1-%

<35>(E)-3-(5-(N H A H &)-2-3 I -7-((H Eg}sh o] = & -2H-3] g-4-)o}H] =)-1H
-Q1E-3-)- 19 d ZE-2-0ll-1-2

<36>1-(7-(Ato) Z Z e o} 1] 1)-5- (o H A W &)-2-3 I -1H-Q1 5-3-2)-2,2,2- E &}
ol EF R ¥h-1-5;

<37>1-(5-(N EA H E)-2-31 -7-((H E e} o] & 2-2H- 3] @-4-2)o} 1] ix)-1H-¢]
E5-3-9)222-Ed}o] EF QR <38>H E

3-(7-(Atel E 2 e o} H] kn)-5-(ol]| F A W &)-2-3] - 1H-Q1 &-3-) 32 2 3} - 0f 0]
E; <30>H gl

3-(5-(N EA v &)-2-3 d-7-((Bll E g}t o] = 2 2H-3] @-4-Y)ob ] 1) [ H- 1 -3
AT R0l o] E;

<40>3-(7-(AFol F 23 obv] )-5- (ol H A v &)-2-9 - 1H- Q1 = -3- ) L 2 v i

o

<41>5-2-H] &M o) &)-2-3] d-N-(8l| E &} 3} o] = 2 -2H-3] #-4-2)-1H-¢) &-7-0} 71
s <42> N-Abo| S 2 A el -5-(2-H| 5 A of| €])-2-9 I -1H- Q1 &-7-0} 7 ; <43>0] &l
2-(7-(Atol E 2 e o v 1) 5- (ol F A W ')-2-3) - 1H-91 &=-3-Y)-1H-°] 1| T} &1
FHE A ol E;

<44>o) F2-(5-(oll FE A v a) 2-9 -7 (B Eg} sl o] = 2 -2H-3] #-4-A)o} 1| -]
H-915-3-2)-1H-o| |t} &-1-7H5 A g o] E;

<45>N-Alo] 2 =2 37 %-5-(01]%/&1 W €)-3-(1H-o] 1]t} £-2-)-2-5 d - 1H-Q1 &-7-0}

ol
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[88]
[89]

[90]

[91]
[92]

[93]

<46>5-(ol| F- Al # €)-3-(1H-0] #] t}E-2-)-2-3 I -N-(E| E g}l o] = 2 2H-3] -4
-)-1H-91 &-7-0} 51

<47>2-9)d-5-(FE &2 Z A o &])-N-(H| E &} 8} o] = 2 2H-3] &-4-2)-1H-¢1 5-7-0} 11
<48>5-((Atol 2 X 2 A A E)-2-5] I -N-(B| Eg} 5} o] = 2.2H-7] #-4-2)-
1H-?1&-7-0}4;

<49>5-(ol] Z A H| €))-2-3 I -N-((8]| E 2} 8} o] = 2 -2H-3] #-4-2)W El)-1H- Q1 =-7-
o},

<50>5-(3-W E-A] X 2 2)-2-7 J-N-(8]| Eg}so]| = 2 -2H-3] ¢-4-2)-1H-¢1 &-7-0}
ql

<51>5-(3-o| &A1 2 2 E)-2-3] 4 -N-(H| E &} 5} o] = & -2H-3] @-4-U)-1H-91 5-7-0}
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[94] R NO,
N
R2
R4
R3
[95] A7) Ao AR W A] R7 = 242 B A Aol A Aol gk A3} &Aslar, R9E -C oy

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

o]

HLA-LGOI M, LG ol P71 ol th. o] 714, ol &h7]i= REA, A E AL of ¢
B oA Sl 244719 & 9o, shaha 39 SRR E olg|7t
olgrilof 51814 49 BFES AET 9l A8 7]01W A A ghi=th,
51514 39] B E B HO-R'S WA A 81812 49] SHiHE- A 23hs WA
4715 A5 21812 39 B4R ] o] 9|7k HO-RO] o3 X 3] of
51514 49] B EL A 23 9 sich. o714 €713 BN, DIPEA,
DBU. NMP. 32 KCO; & 5 gl o, ol A 513z A2 ol
51514 49] S-S BUA T QA= 281 49] BF B ol ERI|S
SR 2 BesHE B, 4 F s 7 B ARSI, F b £l 5ol

=
o 2=4, oldd, i, &,

E_&oﬁ

s =

& S| E ARGl e = k. 54 =
HEdAcr, a2 n)S AR = 9o, At Su &= A4k, Sk
A, A T 22 FUAh T2 AR 5 ATk R, ATk S48t
T S E o] &8k bl Whol M AL T T Sl R Heby, U2
= 9 Bl ¥ (platinum), 57 Bl & (ruthenium), & % (rthodium) &2 A3 5 A a1, o] 1
22 7b 0] oFE e B 1.3 Y| okl 4= 9lt).

B9 354 40 BB o4 19 HGES Az @AE 39
4] BT} A E SHYE Ei= oS BB B4 opuls w3 shol
3}ot2] 19 3tet= & Ak BAR, o 7] A, S A o w3} 'Eg-2

NaBH(OAc), 3= NaBH.CNE AH8% 5 9101, o] o] 4] ¢ 53z 21 op o,
o714 AL B HE Eiz Aul3| = ST 51314 49] SR oul ] s}

whgshol sheb2] 19] BhHE st ol R R X EV1E FA R 5 9L,

22(=0)718 2= AT Ei= FUE = s Rolehd A A gzt
A2 Bol, AE BB Al FRATL L ST 4, R Re F S}
ool Abel 2= AME shap4 19] 3HiHE

S, 7} A WA A o] A8 %

B2 WO 2009-025478 Alel 7] A ¥ of
5814 39 BB L AmB AN EE

AT} 2 o 72, oleky| 7} S 2 A9 352 =
o] ~E| 2 E UM A Flo]|=EAUZ S HA T F Ffo| =E A V]| o] SR A F}
Hk-2of o &) A zE 5 At

o S R Y] 815 19 8, o] 9 o] A, o] Sl EHE, o] 9
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[107]
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[109]

[110]

[111]

[112]

[113]

[114]

Z 30 o] @ S FEALEZ EH AL AL QAT 5 o)
uhebd] shepa 19] SHEES EESHE FA A 2YB L AR} EE

. 1
HFEAIZ Ao thék ot = A5 R N 35 Ve o vk B
Ak o5 g

A NN =T/ wA S w9, A, A, de gt v A A
#) 4 2} (chronic obstruction pulmonary disease), 5 %4 #H 4 -7-3}5 (idiopathic
pulmonary fibrosis) ¥ &34 #H 73} (cystic fibrosis)e 3 &= A FA
#) 4 2} (chronic Inflammatory pulmonary disease)(Mitochondrial dysfunction in
fibrotic diseases. Cell Death Discov. 2020 Sep 5;6:80. Mitochondrial dysfunction in
lung aging and diseases. Eur Respir Rev. 2020 Oct 15;29(157):200165. 3 3=, §k=
o= 53] 10-1636563 F2)

el 9= % 3} (demyelination) 9} v+ 9] & 5214 3} (ALS; amyotrophic lateral
sclerosis) & ¥ &oh= @248 dleaWand S ¥etehis 189 HEF,
3 glo] 2 A (prion disease), ¥ A Z:, &2 & (ataxia), HT 5, U A 75,
bzl W] A A3 (o] & 50 9237 (Neuronal and glial calcium signaling in
Alzheimer's disease. Cell Calcium. Oct-Nov 2003;34(4-5):385-97. Mitochondrial
disorders: challenges in diagnosis & treatment. Indian J Med Res. 2015
Jan;141(1):13-26. %)

Al A A, 1R e F, 45 ™ 7 8} 5 (atherosclerosis), =1& ¥ 3}
WFAAdA & £gat= d54 42 2 (IBD; inflammatory bowel disease), 21 <&
QF 1 oko] A o] (reticulum stress and oxidative stress in cell fate decision and human
disease. Antioxid Redox Signal. 2014 Jul 20;21(3):396-413. 7+ 32)

]7L;<LoH 74 ZH:H (oﬂ 01 Eﬂ—tﬂ-]ﬂ:]/K—] /\ﬂ/\ u}nloﬂ /\] L]7gtg, ‘ﬂ.hfﬂ;é},
=7, W18, W23 (cholestasis), {44 7|48tz HEA T T AaF, #A74
Aoll, A4t 4FF (lactic acidosis), 4423 F- (lactacidaemia), 7g & <=2, A A%,
A A Z- A A 5 A 3 (cardiac conduction defect), A AT S S

(cardiomyopathy), A7 A, A A, A= 2, £, 271 37|
(Mitochondrial diseases: the contribution of organelle stress responses to pathology.
Nat Rev Mol Cell Biol. 2018 Feb;19(2):77-92. Seminars in medicine of the Beth Israel
Hospital, Boston. Mitochondrial DNA and disease. N Engl J Med. 1995 Sep
7;333(10):638-44. Mitochondrial injury and dysfunction in hypertension-induced
cardiac damage. Eur Heart J. 2014 Dec 7; 35(46): 3258-3266. ZZ2)

Holrg) =/ A 2955 (GGMD/BMD; limbar gride/Becker muscular
dystrophy) <} ¥ 4l <+ %] % %= (DMD; Duchenne muscular dystrophy)-8- 3 €3} =
91 5% A 2H(Duchenne muscular dystrophy is associated with the inhibition of
calcium uniport in mitochondria and an increased sensitivity of the organelles to the
calcium-induced permeability transition. Biochim Biophys Acta Mol Basis Dis. 2020
May 1;1866(5):165674. 3+ 32)
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(portal hypertension)
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15
(Interrelation between ROS and Ca2+ in aging and

age-related diseases. Redox Biology. 2020 ;6:101678. 7+ 3%).
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[119]

ol

o 4 "-o] "3z 9] 9] ]

1

[120]

ol

Ho

oA Alell - R H A -] o ]
=1 ® 2 (sucrose) 1=

THA AR o2 Fold = 9le, Al Al st A5
A, A, ALA, A, A EA, ERT|A

T .

] %/ & (pharmaceutical composition)

S
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1

o
o

La

[1%e)
=

Fo] A

[e)
2 & Q *(lactose)

st ol
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o

|94 Fol ==t &

A

T
T .

Al, W& A, 74 T

g

AA 2=
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[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

AL A, T, A4 R AR A we) gl = glon,
°F 0.001-100 mg/kg/d o1, v 3} A = 0.01-35 mg/kg/ < ©] o}
A7 70 kgl Aol A& Vo2 & v, AukE 0 7 (0.07-7000 mg/L o] 1,
3HA1 = 0.7-2500 mg/d o] ™, YA} = ofALe] itol whel A AL

ey

-

o e T
)
o
ol

=
B e
jo X

O

[-4\1
SN
N

= .
| 8h312 19] 3HEHE, ol o] ol J A, ol¢] 53}, o] o] G| 3}, iz o] 9]
1

p=1
87k A FAMROE FHoHE oY YT A
A

{ _]9‘_‘
A=

=)

-

L |

ol g o] AR 5= 9t
of o] A A, o]l 9] 73} =,
S o5 dow st

1o fad FOoR Folahs U S TR E A EAAL EE
o v £ 3=

2
rie

o,

(o]

oo

2
(o]

o o L Q

it

¢ N
-
ro
oz
N

2 o

)

of o2

=
i W 2
>
g
g
e
i,
riot
1o

rle

A 73 2 &},
FHA B (liver disease), A& A3, HEF, AL HMZ, oF A 3H(ocular disease)
= # 23 ung disease)d 5= AT}

s Disease), {2 (Epilepsy),

31 &/ & B (Huntington's Disease), 7 2 ¥ (Amyotrophic lateral sclerosis), 3¢ =
2] 3] 4 ZZ(Friedreich's ataxia), WFE/4 74 3}5-(Multiple sclerosis), CMT(Charc
ot-Marie-Tooth) A&, Fo]4A| X]vl(Dementia with Lewy Bodies) & 2]
] 224} (Traumatic Brain Injury) 2.2 o] Fo] 2l o Al A ey = 15§ o] g 4=

o]
AR
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[132]

)

—_
fite]

i
iy

T .

T

2

ks)

2}

A~
T

(reactive oxygen species, ROS)E & A

Fod w5 EA

=

[e)

ks)

2

[e}

Fo

7§l—
514 19] 3, o9l o] A, ol

S
, B}
/g A

=
[s)
2

Y= RSL3

E

1o
Ho

ol

[135]

X
i)

=y
Bk
ok o}

—_
X 0

AAF 2N, HFEANLE A

[136]

1)
=0
o)
o

Ay
W

[137]

~

;OE

Np
ol

ol

wK

[138]

[139]

o

wir

o)
e

Ay
W

¥ FEAl 2

[142]
[143]
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W 5% 123 (ICR 792+, 10 mg/kg) S eI Alo|t},

[144] % 3& A 9o upe} v]ale] shet&Eo] A" Fof Al AlRF o] o &4
W 55 28 3 (ICR 7H$-2, 10 mg/kg) S YHERW A o]t}

o] AAIE A% FH

[145] 2o old d 54, 1831 A ES A sk HH-E ASH 55 o
A= AA A ES Frxstd P Aolt), e} & g & o] 3fof A
MAIE = A Ao Eoll s 5= Flo] of e} = T & vt =2 -3 E
Folm, @x] B AAl | &2 & g o] JfA| 7} A SRS shar, Bk o]
&3h= 7] wokoll A B3 A1 AE 7HR Aol Al g o] S5 gk shA
ekl 7] Qe Al T E = Ao, B kg2 ke ’ ol of &) A ojd
itoltt

[146]

[1471  [AA 4]

[148] 37| Azl & & ol & A Ao &5E2o Aol ot A AlxE
Ho}h A4 o2 A sict, 817] Alzzel] 2 A Aol AL-8H ofo = th&-3}
2t

[149] Ac: oFA €

[150] ACN: o}l M| E ol EE

[151] BOC: t- - EA| 7K.

[152] Bn: ¥l 2

[153]  Bu: # €

[154] DBU: 1,8-t}o] o} x}ufo] ALo] & 2(5,4,0)-% t =1-7-<l

[155] DCM: thol & & 2w gt

[156]  DIBAL-H: t}o]olo] &-E & u] 4 3lo] Eelo] =

[157] DIPEA: t}o]olo] 432 = Hof| g o}/l

[158]  DMF: N,N-t}o| W& S F-ofujo] =

[159]  DMSO: tho] v e < FAlo] =

[160]  EA: o€ olAE|o] E

[161] EtOH: ol & &3 -&

[162] Et: o &

[163] Etl: o}o] @ H 3}o &

[164]  HATU:

(1-[B] Z=(tFol Wl E olu] )y & &l |- 1H-1,2,3- E&}o] o} £ £ [4,5-b) ¥ 2] U]
3-FALO|E AL EFQREFE AT O E

[165] Hex: &4k

[166]  EDC: 1-9]¥-3-(3-tho] w e o}n] 2 2 Fy 7L H t}ol o] m] &=

[167] Me: H €
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[168] NMM: N-H]| & & 2l
[169] NBS:N-H 22X Alojn=
[170] NIS: N-o}o] @ =2 Alo| | =
[171] PE: J EEF Y H=
[172]  Pd(dppf)Cly: [1,17-H] Zx(Tho| 3l d £ 2 3] 1wy of| 2 Al |t} o] 2 2 2 F2b U] 2-(10)
[173] Ph: ¥ d
[174]  TBAF: HEgR e ny 229 glo]=
[175] TEA: Ecfolo o}l
[176] TFA: Ed}o] ZF 9 2ol A el Al
[177]  THF: Bl Eg}slo| =2 F &
[178] TMS: Edlo| e A 2l
[179]
[180]
[181]
[182]
" H
kedorws or aldebipde Y M- :
o, O,
7
[183] 7] Whg-2] 1ol A sl5t= 19 2% & 55 53] 10-15117719] 4] 7148
WS whet S Sl T
[184]  BEZA] 104 A& F1hA| 33} A gk AT E(R-OH) T §17] & A+-8-3hd
3138 42 AT = Qi) 917] = TEA, DIPEA, DBU, NMM, K,CO, 1}
A A o 7 8 = 913 NaOEt Y NaOMe 52 AF&-3F 5= 1t}
[185]  3HEE 4= 3534 S 2 AL AY 4 7Fs E4) sl 34 S =

=
ALg3te] 31l B8 Z 3 ste] 315HE 5E 98 4 A} #4592 = Fe, Zn, Li,
Na o8& ARE 2 = Q1o AF SR Ak, 4k, A2 28 F-7]4e H AcOH,
TFA 2&-& 7714F 58 NHCL & AHE S 7 ek 7 7k E4) stoll 55

Z 1] & Pd, Ni, Pt, Rt, Rh 5 A} 8310] 39uk3-2 3 5= 9)



20
PCT/KR2022/011213

WO 2023/013996
LC =

[186] stetE 59 Al E ke ol dHls] = =<l 33E 6= NaBH(OAc), 4=
NaBH,CN &2 Al-&35}o] 844l o} 7l 3} ¥H-&(Reductive amination) 2. & 3} &
78 4E 5 Uk

(34 2]

[187]
[188]
QM deprotection
[189]  A7] Wh-3-2] 20014 &= 8 7 10, 11 gk 55 53] 10-15117711 4 7] =&
RS whet A ek gl T
[190]  DBU, K,CO, Y A o2 53 4= 9= KOtBu 2} & §171¢} Cul, PA(I)
v &) EA) stell 3 102 3= 83 TMS 3H3H&E 95 Q=8 F4d =
8l Az T
[191] & 112 423 GRE7| vhg o2 3195 109 Hav| 5 A7 ste] Az
2= o]ﬂ.
T AT
[192] 87l Azl 1 =] 272 & g o] Ao 3k & Alzshy] A3 51k
shetE B ol o AN S LEH Sloj )
[193]
[194] Az 1:
(7-Uol EZ-2-9 d-1H-Q =-5-4) W &-&{(7-nitro-2-phenyl-1H-indol-5-yl)metha
nol}

NO,

[195] L, o
N

7-Hol EE-2-9 9 -1H-%1&-5-7H5 2 4 (1.0 g, 3.45 mmol)2 THF (10 mL)ell

[196]
F13kar 0ec 2 Y239l Tl 2M BH;-SMe, in THF (5.3 mL, 10.6 mmol)S %1 %1 3]
L5041 30 ¥ wlHkstal AL o2 5 28k0] 5 A3 T
N-& 0oCZ 1§ 2+l IN NaOH -89 (10 mL)& 30 ol 2 A

astolet, gl
A318] A7bstoleh, | A%k bR auksha EAS 7hekel 2 3 2% F £
o} %8} NaCl 58 ) 0.2 Mo #7715 MgSO, 2 712, o] ek gt
o9l 713t 55k 55 WAlol BOHE 7hakel A48t sk o] el

H7he F g

Azsto]l TAZTE (770 mg, 71%)S =2 14 2 AA T}
[197]  'HNMR (400MHz, CDCL); d 10.08 (br, 1H), 8.17 (s, 1H), 7.97 (s, 1H), 7.76 (d,
2H), 7.51 (1, 2H), 7.49 (t, 1H), 6.94 (s, 1H), 4.87 (s, 2H), 1.81 (t, 1H).

[198]
[199] Az 2:
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[200]

[201]

[202]
[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211]

5- (L2 v g).7-1}o] EZ.2-7| d-1H-2] E{5-(bromomethyl)-7-nitro-2-phenyl-1
H-indole}

H NO»
N
Q \l Br

(7-Hol ER2-9d-1H-A &-5-)v gH-& (7.6 g, 28.33 mmol)< THF (76 mL)?]|
F13kar 0oCE W2 o). PBr (1.6 mL, 17.0 mmol)S % 3] & 7}&tar
= 2 523ke] 2 AIZF ikl HES ol S A 8- Eof] Ho] WSS
EAE 7tato] &80t 77158 MeSO,& 712, o 73t l vt
S 55t 42 s tholdlE o Hl 2 & 7tete] A 3)atal
& Azl FABEE (7.5 g, 80%)S kA 1A 2 A}
'H NMR (400MHz, CDCL,); d 10.04 (br, 1H), 8.13 (s, 1H), 7.94 (s, 1H), 7.72 (d,
2H), 7.50 (t, 2H), 7.42 (t, 1H), 6.90 (s, 1H), 4.84 (s, 2H).

Az 3:
5-(H EA| v €)-7-1} o] EZ-2-7| d -1H- 2] = {5-(methoxymethyl)-7-nitro-2-phenyl-
1H-indole}

u NO,
O~

5-(PR2EHE)-7-ol ER2-H Y- 1H-¢1 = (7.4 g, 22.36 mmol)-S- THF (150
mL)¥} MeOH (74 mL)-Z ¢ & el &3 8l 32 0oC=E W 745131 th. NaOMe 25 wt% in
MeOH (10.2 mL, 44.7 mmol)-& 2} 7}8} L QeColl A 1 A 7F alwkahgi o), 8k 2
A g0l o] Hhe-S F A EAR 23] 53} f-7]5S Fol 3} NHCI
T& N E3} NaCl =& 4 0= B o] 531 MgSO, = 71%&, o] 731l o). of &
At sFetal 55 AALE Ay A A9 AR E T8 3] (Hex/EA, 20/1 ~
15/1)2 A she] TASTE (3.1 g, 49%)S =2 1A 2 A,

'H NMR (400MHz, CDCL); d 10.06 (br, 1H), 8.12 (s, 1H), 7.92 (s, 1H), 7.74 (d,
2H), 7.49 (t, 2H), 7.42 (t, 1H), 6.90 (s, 1H), 4.59 (s, 2H), 3.43 (s, 3H).

A Zd 4:
5-(v 5 Al v €)-2-9 9 -1H-¢1 E-7-0} ¥ {5-(methoxymethyl)-2-phenyl-1H-indol-7-
amine}

MH,

H
O

S5-(HEA W E)-7- Lol ER2-5 H-1H-Q1 = (2.6 g, 9.2 mmol)= THF (26 mL)<}
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MeOH (26 mL), H,O (26 mL) < 3}-8 9l of] 5] 3}l Fe 3F-5-T] (2.83 g, 50.65
mmol)Z} NH,CI (1.48 g, 27.6 mmol)= 5 5151 T 60cCE 5 -23}o] 2 Al L
bek gl ok (2] e e, Wk ol A1 80 2 W 7hshal THREE %3l
Aeko] £ 9= 5 F3tato] of 339tk THER 4o} %1 o] 9] & 553kl ).
&5 AALoll EAS #3531 NaHCO,; 578 9 & 7héto] F&6tar 5
g o Aol Ak MgSO,= &, ol fsta o A2 < FH33A
& F Aol FAkE 7hsto] F B Rk 2 o] Ahato] A S = (1.67 g, 72%) =
2 nA 2 AAT
[212] 'H NMR (400MHz, DMSO-dg); d 10.89 (br, 1H), 7.81 (d, 2H), 7.64 (d, 2H), 7.31 (t,
1H), 6.76 (s, 1H), 6.73 (s, 1H), 5.16 (br, 2H), 4.32 (s, 2H), 3.23 (s, 3H).
[213]
[214] Az 5:
2-W B Al-N-[5-(H & A| 1| &)-2-9] d-1H- 21 E-7- L |0} A] E o} 1| =.{2-methoxy-N-[5
-(methoxymethyl)-2-phenyl-1H-indol-7-yl]acetamide}

0]
HNJ\/O\
H
|
N o._

[216] | = Al o} A Bl 4F (33 1f, 0.436 mmol)= ACN (1.5 mL)°l| & 3| 32 DIPEA (207 @/,
1.188 mmol)©} HATU (226 mg, 0.594 mmol)E 7}3} S T}
5-(H EA] W E)-2-3 d-1H-%1 &=-7-°} 91 (100 mg, 0.396 mmol)e 5 5FaL
A2 A 15 Al gL agks gl ok TLCE RE-g ¢4 -8 gkl shal BE-g-ol &
Al A A9 A 2vtE 23 2 G A (Hex/EA, 1/2)8Fe] FA413}HEHE (99 mg,
77%)E =2 A2 At

[217] 'H NMR (400MHz, CDCL); d 10.83 (br, 1H), 8.58 (br, 1H), 7.69 (d, 2H), 7.39 (d,
2H), 7.28 (t, 1H), 6.79 (s, 1H), 6.76 (s, 1H), 4.49 (s, 2H), 4.09 (s, 2H), 3.53 (s, 3H),
3.36 (s, 3H).

[215]

[218]

[219] Az 6:
3-9 EAl-N-[5-(H & A 1| &)-2-9| d-1H- 1 &-7- Y | = Z Fo} 1| = {3-methoxy-N-[5
-(methoxymethyl)-2-phenyl-1H-indol-7-yl]propanamide}

[220] 0

N
90
[221] 3-W| & A Z 2 3] @ YAk (41 1, 0.436 mmol)S ACN (1.5 mL)°l &3] 2 DIPEA
(207 ¢4, 1.188 mmol)2} HATU (226 mg, 0.594 mmol)Z 7} At} A Z o] 401 A
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53k 5-(W A W €)-2-3] I - 1H-91 =-7-01 71 (100 mg, 0.396 mmol)S 5 3} aL

AL o) A 15 A| 7F wHkEr Tl TLCR HH-S &2 & 310l 5tal gh-& ol S It &
A7 A A8 A2vtE 2 I 2 A (Hex/EA, 1/2)8F] %A 3135 (150 mg,
zgakﬂ /\g)g La}/\ﬂ J_;q]fg,_ CME}

[222] 'H NMR (400MHz, CDCL); d 10.83 (br, 1H), 8.58 (br, 1H), 7.69 (d, 2H), 7.39 (d,
2H), 7.28 (t, 1H), 6.79 (s, 1H), 6.76 (s, 1H), 4.09 (s, 2H), 3.70 (t, 3H), 3.53 (s, 3H),
3.33 (t, 2H), 3.36 (s, 3H).

[223]

[224] Az 7:
5-(tert- -5 A W &)-7-1} o] E 2.-2-7) 4 -1H- 2] & {5-(tert-butoxymethyl)-7-nitro-2-
phenyl-1H-indole}

O\K

[226] Az 1M 53 (7-Hol EE-2-3 d-1H-1 &-5- ) " &= (500 mg, 1.86
mmol)-S DCM (75 mL)oﬂ 5 ekar -70oCE J sttt 2-w e s 219l 7FA
3B EY T 700Co0 A 30 ¥ 7R ke A2 0 2 53] 15 AIZF
WREEITEH TLCE W3 $h2 & g2lstal vh-3- o4& 3.3} NaHCO, & o] -2
T30 % wHbSIQITEH T W F f7]5E £33 NaCl 8N & Hoj551
MgSO, & 1%, o Bet it} of A& ks 5ol 55345 A7t A A+
AZntE T I E GA (Hex/EA, 9/1)3Fo] A 3}3HE (150 mg, 25%)S =34
AR AT

[227] 'H NMR (400MHz, CDCL,); d 10.03 (br, 1H), 8.12 (s, 1H), 7.92 (s, 1H), 7.71 (d,
2H), 7.48 (d, 2H), 7.28 (t, 1H), 6.89 (s, 1H), 4.57 (s, 2H), 1.33 (s, 9H).

[225]

[o

[228]
[229] A Zx9 8: 5-(tert-F-F A W ©)-2-# - 1H-A &-7-°} 7
{5-(tert-butoxymethyl)-2-phenyl-1H-indol-7-amine}

O\T<

[231] Az o 7ol A 53 5-(tert-F-5 A W ©)-7- 1 o] EE 2.3 d-1H-91 & (150 mg,
0.462 mmol)-& THF (30 mL)¥ MeOH (30 mL), H,O (30 mL) -Z 3-8 Hol] F<8FaL

Fe 3}$-1 (258 mg, 4.62 mmol)¥} NH,CI (247 mg, 4.62 mmol)& 5 531 ). 60
CE Z&3to] 2 A7k mukshgit) (2 S ERAL ), HhS ol g Al e o & W7tsl
THFE w3l F Adetol E =5 FIeto] o gkl THFZ Zof F2aL o 42
2319t EA%} 2 3} NaHCO,; 58-S 7}8lo] %8131 §7]2-S 33} NaCl

[230]
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[232]
[233]
[234]

[235]

[236]

[237]
[238]
[239]

[240]

[241]

TEH o Ao F=Ak MgSO,& &, o #stal o A& 7t 556t qlvh 55
AL A7t A A ARvtE T 9 2 A A (Hex/EA, 1/1) o] BAI83=
(60 mg, 44%)S =@M A2 AU

Mass [M + H] =295.4 (M +1)

Az 9: 4-0tH] :=-3-0}o] @ .51} o] EZ ¥l £ 0] 4t
{4-amino-3-iodo-5-nitrobenzoic acid}
O

! OH
HoN

NO:

Aoz 9 7hs st 4-oln 3ol ER Wl Z O] 4) (5 g, 27.45 mmol) S
THF (50 mL)°ll 594 38}3L 0oC= Wd7;3F AT 10°C o} 2 255 {FA|SPH A c-H,
S0, (0.25 g, 2.50 mmol, 0.09 eq)S 7}alar 22 0 & 5233t} NIS (9.26 g, 41.18
mmol)S F 4 3taL 18 A7+ 70°C & 7}, 5731 oh TLCR vH8 92 &
gholabar A2 o 2 Wzhahglt), wke-olo] DCM (100 mL)S F4ahar 1 A|ZF
A ). a1 A S o] 948121 DCM (50 mL) ¥} EtOH (20 mL) & # o] & & A ¥
Azsto] EAFTE (5.2 62%)S =T A 2 A}

'H NMR (400MHz, DMSO-de); d 8.52 (s, 1H), 8.37 (s, 1H), 7.50 (br, 2H).

Az 10: 7- o] EZ-3.5 - 1H-Q) E-5-7F 5 A 4t
{7-nitro-3-phenyl-1H-indole-5-carboxylic acid}

A Z o)) 90| A G253} 4-0}n] 1_3-0}0] @ k-5-1} o] E 2 £ 2] A} (500 mg, 1.623
mmol)& DMF (20 mL)°l| &3l 3} ). TEA (1.13 mL, 8.115 mmol)Z}
Egtolw e (@ dol el d)2 # el (1.57 mL, 8.115 mmol), Pd(OAc), (36.4 mg, 0.1623
mmol), LiCl (68.7 mg, 1.623 mmol)-2 7}5}aL 30 & o} 2% 7F A= €7]35 9t
ol Z 3 t) 7| 3ol A 100°CE %-23FaL 4 A7 k3l vl TLCE W 942 S
gelstarl AP0 % Wzttt whg-<lof] EA (200 mL) ¥ 3} NH,Cl -8 9!
(100 mL)E 7}8le] &3 th 452 EA (100 mL) 2 23] 57} & 38FaL
F715& ol MgSO,& 11x&, oA # sl of A& 2t w5t Azt A A4
ARntE 13 ¥ &2 A A (DCM/MeOH, 95/5)3F0] A7 = Algj o
7-vol ER3-H - 2-(Egtol W e A #)-1H-1 &-5- 75 A A (1.6 g, 4 4]
TE)S AELFN AA 2 Ao, F7F A A glo] ths wh3oll ARESF3i T
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[242]

[243]
[244]
[245]

[246]

[247]

[248]

[249]
[250]

[251]

[252]

Qo A A& A F= A9
7-Hol ER-3-3 d-2(E o] v e A ) 1H-?1 &-5-7F 2 4kl THF (20 mL)&
7Fake] F3] a1 0eC =2 W@ 735t} TBAF 1M in THF (3.26 mL, 3.26 mmol)S
7FsFaL oColl A 1 A[ZE alEkasl ATt (= A 3] A, A0 ' 5 P-5He] 4
AIRE F7F aRkelal TLCE whg: ¢hd & 3918kal, H,0E 71sho] Hha-&
A S w5t A 22 S Al A AL 55 AL EAE ek
FEATE F715 S MgSO, =2 712, o] #habar of A& 7he) 558kl 55
ZEALel] thol o & ol H| 2 5 7}ato] AA 315 & of Ihsto] A 33 (220 mg,
48%) 5 2§ AM A= AUt

Mass [M + H] = 283.3 (M +1)

2,
N

Az 11: (7-Hol EZ-3-# d-1H- E-5- ) &-&
{(7-nitro-3-phenyl-1H-indol-5-yl)methanol}

Az 1004 4253 7-1} o] E 233 - 1H-¢1 &-5-7F 521 4F (220 mg, 0.779
mmol)S THF (3 mL)°l &3] 8} 31 0-C = § 213} % t}. BH;-SMe, 2M in THF (1.17
mL, 2.34 mmol)& 7}l A -0 2 H2-5Fo] 2 A|7F alHkeEl i ol TLCE HH-&-
A& glstar 0oCE W73kl th 1 N NaOH 5789 (5 mL)S 33| 4 7}8}ar
Ao g Hesle] | AF mukal itk EAR 23] %30l 5715 S Fol 23}
NaCl &N o & Ao FATE {7153 MgSO.2E 71, o] 73} 51
At EEadh 55 LS Ayt 2 A ARvtE T3 2 G A (Hex/EA,
3/1ystel A2 = (130 mg, 62 %)< =24 LA 2 AUt

'H NMR (400MHz, CDCls); d 9.99 (br, 1H), 8.24 (d, 2H), 7.62 (s, 2H), 7.50 (s, 1H),
7.48 (d, 2H), 7.31 (t, 2H), 4.88 (d, 2H).

Azd 12: 5-(AFA A E)-7- o] ER-3-#H - 1H-1 &
{5-(methoxymethyl)-7-nitro-3-phenyl-1H-indole}
NO,

H
N
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[253]

[254]

[255]
[256]

[257]

[258]

[259]
[260]
[261]

mmol)-S THF (3 mL)°l] ¥ ©] 3L 0eC2 Y Z+3} AT}, PBr; (27.4 10, 0.291 mmol)-S
7hetal AP0 % FPako] 2 AF kel Qi th TLCR w3 $HA & &kelstar
W3S dEEol o ¥hgE TASTH EAS THete] &AL §U15 S
MgSO, = 712, o] 335l et o & ZhsSoto] AF= A ¢
S-(EEFHE)-7- o] ER3-5 Y- 1H-A &2 T34 Az JefE Ao,
F7ke] AA glo] th & REg-ol] AR&-atat Tt

ol A A2 5 (HZ R E) 7ol ER 3.5 d-1H-2 5 S THF (1.3 mL)Z}
MeOH (2.6 mL)°l| #o] a1 0oCE ¥ Z+3}31 ). NaOMe 25 % in MeOH (76 mg, 1.455
mmol)S 7}3FaL A -0 2 H52-3fo] 30 ¥ wutE i) w3 b A & el a
u].p_oﬂg_ O—I_CLH l-l%o-] H 9_2_ Zﬁg}oﬂq EAEZﬂ Eo],:ﬂ_ ‘rrﬂi% EO]-
3 3} NaCl %‘“‘l"“f’—i Ao At MeSO,= 2, ol Fhatar of o & Zh<)

%O}oﬂu} x}/\}a Al ‘1]7} Al A iim}ilaﬁﬂi A (Hex/EA,
9/1)8Fe] A &3HE (33 mg, 17%)S =T A 2 A,

'H NMR (400MHz, CDCl;); d 10.00 (br, 1H), 8.22 (d, 2H), 7.62 (d, 2H), 7.50 (d.
2H), 7.49 (s, 1H), 7.47 (t, 1H), 4.62 (s, 2H), 3.43 (s, 3H).

Az 13: 5-(AF A H ©)-3-7 d-1H-Q1 5-7-0} 9
{5-(methoxymethyl)-3-phenyl-1H-indol-7-amine}
NH
H 2
N
N\

O

A zzeol 12004 =58 5- (S A # e)-7- v o] E2-3-3 d-1H-%! &= (33 mg,
0.117 mmol)®l] THF (2 mL)3} MeOH (2 mL), H,0 (2 mL) 3-8 -& ¥ 31 Fe
I}-5-T (65 mg, 1.17 mmol) ¥ NH,C1 (63 mg, 1.17 mmol)-& <] 3+ t}. 60-CZ2
=235t 1 /\]7]- a}o}oﬂq(ﬂ}\ﬂ ?S:]El—/\]—EH) HES O g Ale o W7kl
THFE w3 F AetolE = E Fiste] o Bepgith THFE Ao a1 of o &

=3ttt EA9F Z 3} NaHCO, 78 98 7tsto] &6t 77155 33} NaCl

g o= Aol F=lth MgSO,E 1x, o] 78t al o A& 7hehwFak 3l

24 A7 A Ay g 2ateE 188 2 4 A (Hex/EA, 1/2)31H4]
JX%]E} = (13 mg, 44%)& ZA ol A 2 AQlT)
Mass [M + H] =253.3 (M +1)

Az d 14: 5-( FA W €)-2-5 d-1H-A E-7-0} 1
{5-(ethoxymethyl)-2-phenyl-1H-indol-7-amine}
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NH;
aYesl
N
aseoy

[263] A 1: 5-(N FA H €)-7-Y ol ER2-H d-1H-Q &

[264] Azl 204 FES5S(HEZFEHE)- 7ol EE-2-7d-1H-?1 & (2.0 g, 6.04
mmol)S ol §+-2 (50 mL)°ll 7}&har 7FL 33 H A H A% 2] THFE 7}sho]
Aerl g =olo) A 7L B b At Rete] w5 AALE A
ARvE 2 2 ] 5 HEA M E)-7- ol ER2 - d-1H-¢1 = (1.7 g,
TEH 92%)& DAL

[265] 'H NMR (400 MHz, DMSO-dg); 811.62 (bs, 1H), 8.05 (s, 1H), 8.01-7.99 (m, 3H),
7.52-7.41 (m, 3H), 7.16 (s, 1H), 3.54 (q, 2H), 1.19 (t, 3H).

[266] A 2: 5-(A FA W E)-2-3 -1H-Q) &-7-0} 71

[267] A 1ol A =58 3 5-(N S A M E)-7- ol EE-2-3d-1H-91 = (1.7 g,
5.57 mmol) & 2B A Z o 49} -2 WS AFE3)o]
5-(NEA M E)-2-H -1H-¢1 =-7-0}7 (1.5 g, & 100%)S A3t} o] &=
QA glo] th Hh-E-oll AF-E-3F3A T

[268] 'H NMR (400 MHz, DMSO-dg); 10.88 (bs, 1H), 7.80 (d, 2H), 7.46 (t, 2H), 7.29 (t,
1H), 6.75 (s, 1H), 6.73 (s, 1H), 6.33 (s, 1H), 5.16 (bs, 2H), 4.36 (s, 2H), 3.43 (q, 2H),
1.13 (t, 3H).

[262]

[269]

[270]  AlZd 15: 5-(°] AT 2 Z A W E)-2-5 d-1H-A E-7-0} 71
{5-(isopropoxymethyl)-2-phenyl-1H-indol-7-amine}

[271] NH;

OY

[272]  BA 1:5-(C]AZ 2 ZA W E)7- Yo EZ2.H - 1H-¢1 =

[273] Az 2014 $5E 5 (MR R E). 7ol ER 23 H-1H-913 (1.0 g, 3.02
mmol) & o] A &2 (50 mLyoll 718l 7t 55t A A Aagke] THRES
Tbsto] Werl e w Tk WPl FHA BT W F AGER ool FEHIALE A
SR EIHD R Heste] 5-o) &L R EA M E 7ol ER 05 - 1H-91 E
0.9 g, 78 96%)S A At

[274]  'H NMR (400 MHz, DMSO-dq); 811.60 (bs, 1H), 8.10-7.95 (m, 4H), 7.56-7.38 (m,
4H), 7.15 (s, 1H), 4.63 (s, 2H), 3.80-3.62 (m, 1H), 1.18 (d, 2H).

[275] @A 2:5-(lAZEZA A E)-2-5 d-1H-Q &-7-0} 71

276] Azl 4 9k e e ALg 3ol o)A S5
5-(0] X2 E A v E) 7o ER 2 A d-1H-21E 0.9 g O ZE]
5+(0] 3 2 FA D)2 5] - 1H- Q157010 (058 g, 8 7290) & ST
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[277]

[278]

[279]

[280]

[281]

[282]

[283]
[284]

[285]

[286]
[287]

[288]

[289]
[290]

'H NMR (400 MHz, DMSO-dy); 610.87 (bs, 1H), 7.80 (d, 2H), 7.46 (t, 2H), 7.29 (t,
1H), 6.75 (s, 1H), 6.73 (s, 1H), 6.33 (s, 1H), 5.15 (s, 2H), 4.37 (s, 2H), 3.70-3.56 (m,
1H), 1.12 (d, 2H).

Az 16: {5-(NZAHE)-7- G| EZ-2-9 d-1H-A E-3-7t L& ¥ 8} o] =
{5-(ethoxymethyl)-7-nitro-2-phenyl-1H-indole-3-carbaldehyde}

NGO,
H
N
O~ o
H™ Mo

Az ol 149] @A 10 A FE38F =714
5-( E A H E)-7-1}o] E2 2.5 d-1H-¢1 & (500 mg, 1.69 mmol)-S DMF (5 mL)°]|
0] 31 10°Coll A POCI, (285 mg, 1.86 mmol)Z % 3] 2] 7}8}91 tf. 50°C ) A
AT gt & HbS S5 E-S Bo)l Wil EAR FE330U {7152 238
NaHCO, £ 9, 22 A 2] 33 MgS0, 2 Az, o] 33t o] -8 7tz 7543,
FEEte] AL 5 (o EAME) 7ol ER - Y- 1H-¢1 &-3-7}H e v Slo] =
(530 mg, & 96%)E5 QA 3lo] ok wh-3-ol A& T

'H NMR (400 MHz, DMSO-dy); 812.70 (bs, 1H), 9.23 (s, 1H), 8.64 (s, 1H), 8.17 (s,
1H), 7.82 (d, 1H), 7.63-7.56 (m, 3H), 4.69 (s, 2H), 3.56 (q, 2H), 1.20 (t, 3H).

Az 17: 7-0b7] s=-5-(o EA W E)-2-3 d-1H- &-3- 7Tt LU EE
{7-amino-5-(ethoxymethyl)-2-phenyl-1H-indole-3-carbonitrile}

WH;
L8]
O
OS50
NC

A 1: 5-(N B A W E)-7-H o] EZ-2-H d-1H-21 E-3-7l L & H| §} o] = 4]

A ol 1694 4253 3}3HE- 530mg (1.63 mmol), 3Fo] =52 o7l lo] =72
2ol = (180 mg, 2.45 mmol)<> DMF (2 mL)ol] = 0] aL 110°Cell 4 24| 3¢
ARESEI T, Ao MBS E3E S Bof] YAl EAR FE3 Y 775 S &,
F¥3} NaCl &9 © &2 A 2 33 MeSO, & 7123 t}5- o] 1} 3l o oS
Aot w5ste] 42
5-(NEA M E)-7- o] ER 2 - d-1H-91 E-3-7} B 2k el 8l o] = 24 (530 mg,
T8 96%)= QA glo] vk wh-gol] AF&-SFA T

'H NMR (400 MHz, DMSO- dg); 612.14 (bs, 1H), 11.04 (s, 1H), 8.54 (s, 1H), 8.17
(s, 1H), 8.15 (s, 1H), 7.70-7.50 (m, 5H), 4.65 (s, 2H), 3.54 (q, 2H), 1.19 (t, 3H).

GA 2: 5-(EA W E)-7- Lol ERZ-2-H - 1H- QA E-3-7l R U EH

A 10l A =58 S 8}3HE (530 mg, 1.56 mmol), KF (4.5 g)
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[291]

[292]

[293]

[294]

[295]

[296]

[297]

[298]

[299]

[300]

[301]

[302]

O
=

TS5 AR = (6.8 g)°ll DMF (15 mL)E 7Fa}al, 110°Col A4 3A] 7 nl ¥k &

A WA skskelch vk £ E S EAR 84 staL o] ekt §U15 S
3} NaCl 8- 0.2 A e T MgSO,= A2, o] 78k of ol &

CEEH AL Y ARt R 2 Y §ho]

NEA W E)-7- Lol EZ 2.3 d-1H-Q1 5-3-7FH U E R (200 mg, T-8& 40%)<

Y, EU-{E ox
Ly flo

as
olN
]
p‘L
3%
)

'H NMR (400 MHz, DMSO-dg); 812.79 (bs, 1H), 8.21 (s, 1H), 8.08 (s, 1H),
8.00-7.93 (m, 2H), 7.69-7.56 (m, 3H), 4.70 (s, 2H), 3.57 (¢, 2H), 1.20 (t, 3H).

A 3: 7-017] 2-5-( FA ¥ ©)-2-¥ - 1H-A =-3-7F U EE

Azl 4 oF 22 S AR ste] dA2el A 57 39k (200 mg) & =2 F-E
7-otu] =5 (o HEA W E)-2-#| H-1H-N E-3-7FH U EH (140 mg, T& 77%)=
AAT

'H NMR (400 MHz, DMSO-d-5); 811.91 (bs, 1H), 7.94 (d, 2H), 7.63 (t, 2H), 7.54 (d,
1H), 6.77 (s, 1H), 6.50 (s, 1H), 5.46 (bs, 2H), 4.43 (s, 2H), 3.46 (¢, 2H), 1.15 (t, 3H).

A Z ¢ 18: (E)-7-011] =-5-(ol F A W &)-2-7 d-1H-Q E-3-7 2 & | 8l o] = O
-W| &-&-4] {(E)-7-amino-5-(ethoxymethyl)-2-phenyl-1H-indole-3-carbaldehyde
O-methyl oxime}

NK;
H
N

O—~T e

W=
i/

0

GAI1: (E)-5-( EA| H €)-7- o] ER-2-H| d-1H-2 E-3-7t B & H| &} o] = O
-Ag-£ 4

A Z o) 16014 4253 335 (1 g, 3.1 mmol), W E o] =& Aol 93144
(0.31 g, 3.7 mmol), ¥ & & (1 g, 12.3 mmol)> o k& (10 mL)el] 7}8Far Aol A
4A|ZF ks ATE W S5 =& TSk e ¥ EAE YWl &, 323} NaCl
SR o= Mttt MgSO, = 1238 th & o] 78k o & Zhek3-78F 3l T
FE IS A ARetE R e sk
(BE)-5-(o E A H &l)-7-1} o] E &2 2-9 - 1H-¢1 &-3-7} B ¢b vl 8l o] = 0-w &l -5 4]
(0.95 g, & 87%)S Atk

'H NMR (400 MHz, DMSO-dy); 812.25 (bs, 1H), 8.55 (s, 1H), 8.20 (s, 1H), 8.17 (s,
1H), 7.70-7.53 (m, 5H), 4.69 (s, 2H), 3.94 (s, 3H), 3.57 (g, 2H), 1.21 (t, 3H).

G| 2: (E)-7-0F1] 5=-5-(o| A v &)-2-9 €-1H-21 E-3-7} B & H| &l o] = O
-Ag-£ 4

Azl 4 oF 2 WS AFESEe] B 104 53 3132(0.95 g, 2.7 mmol)
O 2 H-E] (E)-7-0H] ==-5-(o S A W €)-2-3 - 1H-1 =-3-7 & H| 8fo] = 0
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[303]

[304]
[305]

[306]

[307]
[308]

[309]

[310]
[311]

[312]

[313]
[314]

-HE-EA (079 g, & 91%) S AU

'H NMR (400 MHz, DMSO-dy); §11.32 (bs, 1H), 8.25 (s, 1H), 7.67-7.40 (m, 5H),
7.31 (s, 1H), 6.47 (s, 1H), 5.22 (bs, 2H), 4.40 (s, 2H), 3.88 (s, 3H), 3.46 (¢, 2H), 1.15
(t, 3H).

Az 19: 5-(N S A A E)-3-(H S A dl &)-1-9 d -2-3] -1H-1 & -7-0} 7
{5-(ethoxymethyl)-3-(methoxymethyl)-1-methyl-2-phenyl-1H-indol-7-amine}

\ MH,
N
O~
C
/

A 1: 5-(NFA 1 E)-1-7E-7- o EZ-2-H d-1H- E-3-9)-H &S

Az 16904 4253 3}3E (1 g, 3.08 mmol), NaBH, (0.24 g (6.16 mmol)S-

o €F-& (30 mL)ol] 7}8kar 45°Co A 1A 7F s wkER A Th 10°Co A 1%

FAUEF 930 mLE A7He 3, &S YWIlEAR FE3ITH A7 5&
&, 33} NaCl 89 2 & Al 238} MgSO,2 A%, o 33t} of o & 7h<k
5ot 55 LS AY] AR ETI Y R e et
G-ANEAWE-1-H g7 o] ER 2.9 d-1H-A &-3-)- & (09 g, TF&
89%)S At

'H NMR (400 MHz, DMSO-dy); 811.67 (bs, 1H), 8.15 (s, 1H), 8.09 (s, 1H), 7.81 (d,
2H), 7.55 (t, 2H), 7.48 (t, 1H), 5.14 (t, 1H), 4.69 (d, 2H), 4.66 (s, 2H), 3.57 (q, 2H),
1.21 (t, 3H).

GA 2: 5-(AN FA I E)-3-( A H D) 1-H B 7- o EZ-2- 9 - 1H-Q &

SA1N A 53
G-l EA | E)-1-vd-7-1} o] ER 2.9 d-1H-91 5-3-2)- v -2 (1.23 g, 3.77
mmol)S DMF (30 mL)°ll =5 ©] 31 0°Cell 4] 60% NaH (0.45 g, 11.3 mmol)S- 5 5 3]
H7telhsloh, Aol A 1A ZF nleE 3 0°Coll 4] Mel (1.4 g, 9.79 mmol)=
) 7].0}Oﬂq_ /\]—&oﬂ}q 1/\121- 3}51 Eﬂ_ NH,C1 8 _Q_oﬂ og H]—p_% %JEJ_@L]_
E& Y EAR FEth 7 715S 25 Al Fekal MgSO,& 7123k oh
o] Bgk o] NS FhhS Rt 55 WAL E A AR ETI WY R et
S-(NEA M E)-3-(A EA W E)-1-H & -7-Lpo] ER 2 M- 1H-C1 & (123 g, =&
91%)< A3t

'H NMR (400 MHz, DMSO-dy); 88.02 (s, 1H), 7.84 (s, 1H), 7.65-7.53 (m, 5H), 4.64
(s, 2H), 4.47 (s, 2H), 3.53 (q, 2H), 3.49 (s, 3H), 3.23 (s, 3H), 1.20 (t, 3H).

A 3: 5-(N EA W E)-3-(H EA W E)-1-w & -2-8 - 1H-¢1 &-7-0} 1

A 20| A 5
S-(NEAHE)-3-(H FE A E)-1-H & 7- o] ER2-H - 1H-21 & (1.23 g, 3.47

-

‘

H

-

‘

2

OFJFJ
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[315]

[316]
[317]

[318]

[319]

[320]

[321]

[322]

[323]

[324]

mmol) & 2 A Fo 4 o &1k
5-(oN 5 Al ED)-3-(H] 5 A w E)-1-
70%)S A AT

'H NMR (400 MHz, DMSO-dy); 67.60-7.40 (m, 5H), 6.89 (s, 1H), 6.50 (s, 1H), 4.93
(bs, 2H), 4.40 (s, 2H), 4.31 (s, 2H), 3.82 (s, 3H), 3.45 (q, 2H), 3.17 (s, 3H), 1.15 (t,
3H).

- 1H-91 =707 (08 g, &

A Z o 20: W&
(E)-3-(7-0}7] 3=-5-(| S A /] ©)-2-H -1H-%1 E-3-Y)-0} 2 E &) ©] E {methyl
(E)-3-(7-amino-5-(ethoxymethyl)-2-phenyl-1H-indol-3-yl)acrylate}

2

H

N
(O~

0
O

/

A 1: W E (E)-
3-3-(NEA HE)-7-U o] EZ-2-H d-1H-21 E-3-Q)-o} AHH o] E

A z=d] 16914 53 3} 3HE (1.0 g, 3.08 mmol), W&

(Ead EAZad ) ol g o] E (1.1 g, 3.24 mmol)S ACN (30 mL)©]
7hatal WEA) 7 Rl 2ol =& Y EAR FESIY fUlEE
5, ¥3} NaCl &9 0 2 A& 3}31 MgSO,= A Z, o] 731 o] ol &
rSFed . B35 AL E A ARvEad R B ske] v (B)-
3-(5-(oNEA ) E)-7- ol EZ -9 d-1H-21 &-3-2)-ol T H o] E (1.1 g, &
94%)E A AT}

'H NMR (400 MHz, DMSO-dg); 812.45 (bs, 1H), 8.43 (s, 1H), 8.19 (s, 1H), 7.72 (d,
1H), 7.65-7.54 (m, 5H), 6.62 (d, 1H), 4.72 (s, 2H), 3.71 (s, 3H), 3.57 (q, 2H), 1.21 (t,
3H).

GHA 2: W E
(E)-3-(7-0}1] 2=-5-(o| EA v &)-2-H I -1H-21 E-3-Y)-o} T HF o] E

A 194 =53 3}5E (0.6 g, 1.58 mmol)S THF, W §H2-3} 22] 2:5:1 &3}
gl 20 mL)ell vk A7FE (1.1 g, 18.9 mmol) @ NH,CI (1.7 g, 31.5 mmol)<
7hataL, 40°Coll A 1A ZF algkslQleh, Ad2-ol A dletol E o] 3 & of o] &5
W3 EAR %o}oﬂu} Frl5E =52 Al A8kl MgSO,E A&, o 33k o &
AtEat At 55 AL E Ay AEvtE T R elste] wE
(E)-3-(7-0}] =-5- (ol A vl &)-2-9] - 1H-91 5-3-2)-o} AU #| o] E (045 ¢, TF&
80%)E ATt

'H NMR (400 MHz, DMSO-dy); 811.60 (bs, 1H), 7.82 (d, 1H), 7.69-7.50 (m, 5H),
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[325]
[326]

[327]

[328]

[329]

[330]

[331]
[332]

[333]

[334]

[335]
[336]

7.08 (s, 1H), 6.52 (s, 1H), 6.38 (d, 1H), 5.31 (bs, 2H), 4.47 (s, 2H), 3.68 (s, 3H), 3.47
(q. 2H), 1.16 (t, 3H).

A 24 21:
1-(7-0F7] 2 5G] S A A ©)-2- 7 9 1H-21 5-3.9)-2,2,2- E &) 25 2 2.0 1.2
{1-(7-amino-5-(ethoxymethyl)-2-phenyl-1H-indol-3-yl)-2,2,2-trifluoroethan-1-one}

oA 1:
1-(5-(AN SA A E)-7- o] EZ2-8 D-1H-QA &5-3-9)-2,22-EE EF 2 2 &-1-
Q.

T

A zel) 142 @A 1014 53 F 314
5-(o FAI M E)-7-1} o] EZE-2-3 I -1H-{1 & (1.0 g, 3.37 mmol),
EPZFQREoIA EAL 45 (0.94 g, 6.75 mmol)-2- DMF (15 mL)°l| ¥°] L
ol A WA algksk it whE R &5 Wal e B R o H 2R

FESAT 7 715S &, 23 NaCl €9 2 =2 A H3}31 MgSO,&2 7%, o] 7}t
1-

ot

T=
oA MG AFFalAt 55 A E A4 AZ2ntE I 2 ety
G-(NEA M E)-7- o] ERZ - I-1H- A E-3-2)-222- E] ZF Q & -of Bk -
< (11lg T8 2% A

'H NMR (400 MHz, DMSO-dy); 813.12 (bs, 1H), 8.48 (s, 1H), 8.23 (s, 1H),
7.66-7.50 (m, 5H), 4.72 (s, 2H), 3.58 (q, 2H), 1.22 (t, 3H).

o

A 2:
1-(7-FH] 55 (A SA | E)-2-H D -1H- 21 5-3-9)-222- EZ EF QL 2.9 &h-1-2
Azl 4 9F 22 WH S ALE3E] @A10 A 53 33E (0.6 g, 1.53 mmol)
o 2R
1-(7-0F] =-5- (o S A W E)-2-3 - 1H-91 &-3-Y)-2,22- E ] S F L 2 -0 gF &
(0.36 g, T8 65%)S Atk
'H NMR (400 MHz, DMSO-dy); 812.28 (bs, 1H), 7.65-7.50 (m, 5H), 7.25 (s, 1H),
6.54 (s, 1H), 5.39 (bs, 2H), 4.44 (s, 2H), 3.46 (q, 2H), 1.16 (t, 3H).

Az 22:
(E)-3-(7-0}] 3=-5-(o S A W ©)-2-7 d-1H-Q1 &-3-¢)-1- H d T2 2 2.¢1-1-&
{(E)-3-(7-amino-5-(ethoxymethyl)-2-phenyl-1H-indol-3-yl)-1-phenylprop-2-en-1-o0
ne}
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[337] NHy
H
O~
NY o~
"
Q

[338] A 1: 3-5-A EA W E-7-Yo| ERZ-2-Hd-1H-21 E-3-¢)-1-H -T2 H
[339]  Alz=el] 1604 753t
S5-(CClEA H €)-7-1} o] E 2-2-9 d-1H-Q! &-3-7} B 2 H] 3} 0] = (500 mg, 1.54
mmol), O}A| E 3| = (185 mg, 1.54 mmol), 3] 3| 2] & (73 mg, 0.85 mmol)=S ol ¥F-&-
(10 mL)°ll 7}atat BEA) 74 Skl Qi vt Aol A =& YL EAR F&3 it
715 =, 3} NaCl & 0 =2 A A 3}a1 MgSO, = 728k v} of 78k of o) &
Aottt w5 AALE W EHE R wnkelal o] 7 & 7% 3)o]
3-(5-o EA W E-7- Lol ER 29 d-1H-Q E-3-)-1-9 I -Z 2 -2 (370 mg,
T8 61%)= GAIglo] vk w3l AF&SF3A T
[340] 'H NMR (400 MHz, DMSO-dy); 812.54 (bs, 1H), 8.60 (s, 1H), 8.22 (s, 1H), 8.10 (d,
1H), 7.94-7.55 (m, 10H), 4.79 (s, 2H), 3.57 (q, 2H), 1.22 (t, 3H).
[341] A 2:
(E)-3-(7-017] :=-5-(A S A W E)-2-# d-1H- Q1 &-3-Y)-1-H d T2 X 2-40-1-2
[342]  Alxol 4 oF &2 HIHE AR SEo] @A 104 =58 31 (370 mg, 1.06
mmol) & 2 FE T A TE (110 mg, T8 26%)= LA
[343] 'H NMR (400 MHz, DMSO-dg); 811.47 (bs, 1H), 8.08-7.98 (m, 3H), 7.70-7.52 (m,
9H), 7.28 (s, 1H), 6.56 (s, 1H), 5.35 (bs, 1H), 4.54 (s, 2H), 3.52 (q, 2H), 1.18 (t, 3H).
[344]
[345] A Zd 23: o &
2-(7-011] 5-5-( EA W E)-2-7 D -1H-¢1 E-3-¢)-1H-0| ¥ t} E-1- 7t 2 E A g o]
E {ethyl
2-(7-amino-5-(ethoxymethyl)-2-phenyl-1H-indol-3-yl)-1H-imidazole-1-carboxylate
}
[346]

NH,
N
O \ O 0\/
"C/N —CO:Et
[347] oA 1:
2-(5- A E-7- L] EZ-2-8 D-1H-Q1 &-3-9)-o| v T} £-1,3-T] 7} 2 B A 4l
to g o &¥
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[348]

[349]

[350]

[351]

[352]

[353]

[354]

[355]
[356]

[357]

olu] T} (0.82 g, 12 mmol), TEA (3.64 g, 36 mmol)2 U] & = 2 o & (60 mL)°ll
o] a1, 0°Coll A o 'l F 22 F o) E (2.86 g, 26.4 mmol) H X 3] & 7}3F3A o)
BN Az 142 1GA A =53 F1HA
5-(llEA M E)-7-1fo] EZ 2.5 d-1H-91 & (1.18 g, 4 mmol)E 7}5}al,

t] Z 2 2o ghol] %21 TEA (3.64 g, 36 mmol)S 4] 743} ar, AF-2-ol 4 1A 3¢

A EkE T 8-S E3E-S DCMO & 348t ar IN 944 &9 39 Na,CO, &,
323} NaCl &9 o= A Hat o) 77158 MgSO,= 7123k v o] 7}t

o] A& e EFeSlth 5 A E Ay A2ntE IR et

2-(5-o HS A H El-7-U o] E 2 2-9 d-1H-¢1 &-3-)-0] v U} F-1,3-T] 7} 2 521 4]
toll e o] ~E] (03 g, T8 15%)& ATt

A 2:

2-(5-A EAHE-7- U EZ-2-H d-1H-Q E-3-¢)-0| 1| T} Z-1-7L 2 B2 2} o &
o] 2 ¥

A 194 =53 3}3E (300 mg, 0.59 mmol), o-F ZZo}d (148 mg, 0.59
mmol)& ACN (10 mL) =5 ©] 3L AF+-oll A 4A]ZF wigkstQlet, vhg E3=&
AT HE F 55 WA E Ay A2 E Y 2 Hg ko]
2-(5-oNEA W E 7ol ER - d-1H-01 &-3-Y)-o|n| t} £ [T 2 E 2 AL o &
of| ~ ¥ (100 mg, T~& 39%)E AU},

'H NMR (400 MHz, DMSO-dg); 812.06 (bs, 1H), 8.12 (s, 1H), 7.79 (s, 1H), 7.72 (d,
1H), 7.48-7.33 (m, 5H), 7.24 (d, 1H), 4.61 (s, 2H), 3.92 (q, 2H), 3.52 (g, 2H), 1.16 (t,
3H), 0.88 (t, 3H).

GHA 3: ol E
2-(7-0}] =-5-(ol A W &)-2-5 -1H-¢1 E-3-¢)-1H-0| v| T} Z-1-7} 2 5 A 7] o]

E

Az 4 oF & S ALE5Fe] @A 2004 =53 313FE (100 mg, 0.23
mmol) & 2§ of &l
2-(7-O11] -5 F A W E)-2-3] - 1H-Q1 &-3-)-1H-o| W] U} E- 1 -7 2 52 7 o]
E (60 mg, & 64%)5 AUt}

'H NMR (400 MHz, DMSO-dy); 811.21 (bs, 1H), 7.72 (d, 1H), 7.52-7.33 (m, 5H),
7.24 (d, 1H), 6.57 (s, 1H), 6.45 (s, 1H), 5.31 (bs, 2H), 4.40 (s, 2H), 3.96 (q, 2H), 3.47
(q, 2H), 1.17 (t, 3H), 0.92 (t, 3H).

Az 24: 2-9 d-5-(ZZ Z A W D)-1H-S1 E-7-0}H1
{2-phenyl-5-(propoxymethyl)-1H-indol-7-amine}
MH;

H
aSe®
\ A0
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[358] GA 1: 7-U ol EZ-2-H -5 (T2 ZA v E)-1H-Q &

[359] A zzd 20| A FEE S(HERWE)- 7 o] EZ2-7d-1H-21 &= (1.0 g, 3.02
mmol)S ZZ & (20 mL)ol 7}stal 7FE BHFelH A H A S| THRE 7fsto]
Aerl & o) A 7FE B ik & 7ok Feto] w5 LS A9
gRnEIHE Foste] 7o) ER -3 d-5-E 2 Z A v E-1H-Q & (0.82 g,
T 87%)& AT

[360] 'H NMR (400 MHz, DMSO-dy); 811.62 (bs, 1H), 8.10-7.96 (m, 4H), 7.51 (t, 2H),
7.46-7.35 (m,1H), 7.16 (s, 1H), 4.63 (s, 2H), 3.45 (t, 2H), 1.69-1.53 (m, 2H), 0.92 (t,
3H).

[361] GA 2: 2-9 d-5-(Z 2 EZE AW E)-1H-¢ E-7-0} 1

[362]  Alxel 4 9 L2 WS AMEEEe] B A 1o A 53 EEE (0.82 g, 2.64 mmol)
O BYE 2-H -5 (Z 2 EA W E)-1H-Q1 E-7-0}11 (0.6 g, T 81%)S A3}

[363] 'H NMR (400 MHz, DMSO-dy); 810.90 (bs, 1H), 7.81 (d, 2H), 7.47 (t, 2H), 7.31 (t,
1H), 6.77 (d, 1H), 6.74 (s, 1H), 6.34 (s, 1H), 5.17 (bs, 2H), 4.38 (s, 2H), 3.45-3.30 (m,
2H), 1.60-1.48 (m, 2H), 0.88 (t, 3H).

[364]

[365] A Z o 25: 5- (Ao S22 Y EAD)H E)-2-3 d-1H-Q &-7-01 71
{5-((cyclopropylmethoxy)methyl)-2-phenyl-1H-indol-7-amine}

[366] NH,

O a

[367] ZA 1: 5- (Al S22 EADW E)-7- U0l EZ2-9 d-1H-A =

[368] Az o] 200 4] 5 31 E sH R R E) 7 o] ER 2 A Y- 1H-AE (0.5 ¢,
1.51mmol) & Aol 2 X 2 | Eh-E- (10 mL)°l| 7}8taL ¥hA] 71 37513 o
g L3 ES AR T 55 A E A AR EIY Y E F e st
S-Aol ZF R I 2 A EA W e 71 o] ER2-#d-1H-Q1 = (400 mg, & 82%)S
A3tk

[369] 'H NMR (400 MHz, DMSO-dg); 811.61 (bs, 1H), 8.06-7.96 (m, 4H), 7.49 (t, 2H),
7.40 (m, 1H), 7.15 (s, 1H), 4.64 (s, 2H), 3.33 (d, 1H) 1.15-1.02 (m, 1H), 0.52-0.44
(m,2H), 0.23-0.15 (m, 2H).

[370] GA 2: 5- (Ao SR EZ 2 W EA)H E)-2-H d-1H-Q E-7-0} 7

[371] Az 4 o 22 W& AREato] dA| 104 538 335 (400 mg, 1.24
mmol) & 22 5. ((Alo] F 22 2| E A E)-2- - 1H-¢1 E-7-0} 7 (245
mg, 55 68%)2 AUt

[372] 'H NMR (400 MHz, DMSO-dy); 810.88 (bs, 1H), 7.81 (d, 2H), 7.47 (t, 2H), 7.30 (t,
1H), 6.76 (s, 1H), 6.73 (s, 1H), 6.34 (s, 1H), 5.16 (bs, 2H), 4.39 (s, 2H), 3.23 (d, 1H)
1.08-0.95 (m, 1H), 0.50-0.40 (m,2H), 0.20-0.09 (m, 2H).
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[373]
[374] A 29 26: 5-(2-W] F Al o €)-2-# d-1H-¢1 &-7-0} 71
{5-(2-methoxyethyl)-2-phenyl-1H-indol-7-amine}
[375] NH,
N
O~
[376] GA 1: ol g 2-@d-obr] =5 d)ol A H o] E
[377] A9 F R T 7Fsd o' 2-(4-tpo| ER H oA El o] E (20 g, 95.6
mmol)S THF, W §H-&, & 1:1:1 % &9 (300 mL)°ll =t A7 (26.7 g, 478
mmol) 2} NH,C1 (25.6 g, 478 mmol)E 7}8}FaL, 60°Coll A 241 7 1 Hka}Sd v, TLCE
W3 A& Felstal Aol A Adetol E o 3 3 7 55513l ok EACll #3
F71%58 E3FNHCl &4 02 A 2 3La EAR 53 5] MgSO,= 23 &
o] 7} &k of A& 71t FE 3kl ol € 2-(4-obn] mF d)ol A H o] E (17 g, &
99%) 5 A At}
[378]  Mass [M + H] = 180.09 (M +1)
[379] GA 2: ol g 2-4-obA| Eolr = H d)olA H o] E
[380] A 1A 453 ol & 2-(4-o} 1] =g d)o} A e o] E (17 g, 94.87 mmol) &
DCM (170 mL)®l] &3 &} 3L TEA (19.8 mL, 142.3 mmol)-& ¢ ¢+ 5 0°Col| 4] =
oF M EAL (11.6 g, 113.84 mmol) % %1 3] 27}t o}, Aol A 1A 1F algksl ity
TLCE ¥h-& ¢4 & g2lstal vEg £3-&5 8 DCME & A stal 23}
2FIFE YOI E &9 23} NaCl 89 To 2 A Hatgltt 77158 MgSO.2
A28 v o] gt o] A& 73t F 53 o) 55 IALE Fitel A A2 g H
o] Zpato] o g 2-(4-o}A| Eolu] o d)ol Al Hl o] E (20.6 g, & 98%) W3-
AAE AR
[381] 'H NMR (400MHz, CDCLy); d 7.48 (d, 2H), 7.32 (br, 1H), 7.26 (d, 2H), 4.17 (q, 2H),
3.59 (s, 2H), 2.18 (s, 3H), 1.27 (t, 3H).
[382]  Mass [M + H] =222.11 (M +1)
[383] @A) 3: o E 2-4-oLA| Eolr| =3 Lol EZ H )0l A H o] E
[384]  ©A 2004 53 ol E 2-(d-oF A Eolu| Eu ol A H o] E (20.6 g, 93.1
mmol)-S F5* oFA| EAF (309 mL)ol -3 8}aL 0°Coll A & A A4S 53]
A7ttt A2 o2 S5kl 4 Al {EEQF wEks QT TLCR vhg A &
gelstar & F7He] A E A E A gste] 7z} o€
2-(4-oFA| Eolu| w310l E g | d)ol A EH ol E (24 g, 02%)E AT}
[385] 'H NMR (400MHz, CDCL;); d 10.31 (br, 1H), 8.76 (d, 1H), 8.17 (s, 1H), 7.60 (d,
1H), 4.20 (q, 2H), 3.67 (s, 2H), 2.31 (s, 3H), 1.29 (t, 3H).
[386]  Mass [M + H] =267.09 (M +1)

[387]

A 4: o € 2-(4-0}1] =-3-L}o] EZ H d)ol A H| o] E
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[388]

[389]
[390]

[391]
[392]

[393]
[394]

[395]
[396]

[397]

[398]

A 3o A =53 o E 2-(4-o}A| Eol| 3ol ER W )ol A H O] E (24 ¢,
86 mmol)< ol ¥+ (300 mL)°l &3]3} IN HCI (160 mL)Z 2 718t o},
Aol A whA) Rkt 5 TR ) 7 3 8T TLCE HE-g- ¢ha &

=
[e)

g st

AZG ohg oA gk of A& F =gl ol e
2-(4-olu] 3. po| ER | Y)ol A E| o E (16 g, 82% )& L el A] a2 A A1}

'H NMR (400MHz, CDCL,); d 8.05 (s, 1H), 7.35 (d, 1H), 6.82 (d, 1H), 6.06 (br, 1H),
4.19 (q, 2H), 3.56 (s, 2H), 1.29 (t, 3H).

Mass [M + H] =225.08 (M +1)

GA5: o & 2-(4-0}H] i=-3-0}o] . T-5-1} o] ER H| d)ol A H o] E

G| 4ol A =53 o &l 2-(4-o} 1] =-3-1}o] E 2 s ol M El| o] E (16 g, 71.27
mmol)Z ol §H& (480 mL)oll &3 &FaL A4S (14.5 g, 85.52 mmol), o}o] & ¢
(21.7 g, 85.52 mmol)S F<J &Fo] A2 ol A WA ka3t TLCR W2 942 S
golshar Hh-g g M-S 553 H EAol HIth §758 ¥3 AF
Atol Q d ol ER Al H o511, MgSO,E X3 tf 5 o &k o ol &
SESIATH 55 IS A7 ARrtE T 9 E FE)(Hex/EA, 5/1)3te] o€
2-(4-o}n] =-3-0}o] @ .5 L}ol ERH| ol M H Ol E (17 g, T& 68%)E At

'H NMR (400MHz, CDCLs); d 8.11 (s, 1H), 7.91 (s, 1H), 6.65 (br, 1H), 4.20 (q, 2H),
3.53 (s, 2H), 1.30 (t, 3H).

Mass [M + H] = 350.98 (M +1)

dA6: o E-2-(7-L}o] EZ-2-H d-1H- E-5-g) oA H o] E

HAISo A =53 of| ©l2-(4-0}11] 1-3-0} 0] @ 5.1} o] E 2| ol A H| o] E
(5.67 g, 16.2 mmol)= F<= t}o] =4} (100 mL)°l| &3] A 7] 22 TEA (6.77 mL, 48.6
mmol)¥} | oA d @ (2.14 mL, 19.44 mmol), H] ~E ¢ d E29 Fajr]-$
t}o] &= glo] = (114 mg, 0.162 mmol), & 2 =3} 2] (30.85 mg, 0.162 mmol)=
SR FYsk ) 600Cel A 18A1F B ot H-g-3)az, vE-S-o o
1,8-t]o}z}ulo] Alo] 2 72 [5,4,01¢1 €)-7-4l (18.3 mL, 129.6 mmol)S 7}a}aL 1100
Coll A 48 A3t Fot HE-g-31 T} A Lol A Aglo] EE E3lo] o] 33}
o] ol -& ZStE ot ot 55 AAL ol e ol Al H o] EE 7lstal &
EAR A FE3taL, 77158 Fol MgSO,= 71%,
Aot F5AAE A7t A ARt EIY N E
23t o d2-(7-U o] ER-2-Hd-1H-Q1 &-5-A)olA e o] E (3.3 g, &
63%) S %A A 2 AA)

'H NMR (400MHz, CDCLs); d 10.08 (br, 1H), 8.10 (s, 1H), 7.90 (s, 1H), 7.77 (d,
2H), 7.52 (t, 2H), 7.42 (t, 1H), 6.93 (s, 1H), 4.22 (q, 2H), 3.80 (2, 1H), 1.30 (t, 3H).

DA 7: tert-F- &€
5-2- ZA-2-& &0 €)-7- 1} o] ER-2-3 I -1H-Q E-1-7}5- 4 g o] E{tert-butyl
5-(2-ethoxy-2-oxoethyl)-7-nitro-2-phenyl-1H-indole-1-carboxylate}
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[399]

[400]

[401]

[402]

[403]

[404]

[405]

[406]

[407]

A 6ol A =53 o €2 (7- 1 o] ER 2.3 d-1H-91 E-5-)ol Al E o] E (2.33
g, 7.18 mmol)= DCM (50 mL)°l] &3l A| 7] 21 TEA (2.0 mL, 14.37 mmol)¥} DMAP
(88 mg, 0.718 mmol), U -tert-F& t] 7} R Y| o] E (2.35 g, 10.77 mmol)-& 7}5Fal
A 2o A 164X &t W3-kl vk 33} NH,CL =8 & 7}etal DCM O &

FESTE H715-2 MeS0,2 A 5ha ol shsbglet. o] ol 75k stn
=

5-2-A FHA]-2-F Ao E)-7- Lol EZ-2-7 d-1H-J &-1- 72 g o] E (253 g,
TE 83%)E =T A E At

'H NMR (400MHz, CDCL;); d 7.85 (s, 1H), 7.78 (s, 1H), 7.51 (m, 2H), 7.46 (m, 3H),
6.61 (s, 1H), 4.22 (q, 2H), 3.79 (s, 2H), 1.30 (m, 12H).

THA8: 2-(1-(tert-5-EA| 7} B.d)-7-L} o] EZ2-H d-1H-¢1 E-5-Q) o} A €]
JA =

A 7N A 55 tert-H-E
5-2-A FHA]-2-F Ao E)-7- Lol EZ-2-7 d-1H-J &-1- 72 g o] E (253 g,
5.96 mmol)= THF, "] §H2-, = 1:1:1 =38 ¢ (90 mL)°ll Fskar 52t 8kl &
3}= (500 mg, 11.92 mmol)& 7+ T, 154 ZF 5 ]F Wk-5-31 A
SHE Sl 0eCol A 2N 4t =8 N 7} 3.3} NH,CL -8 45 o] 8
6~7%2 24383 th EAZ F5&3131 MgSO,& 71, o B8t gich. of ool &
AStESEetal sHAALE A7 A AR vtE e 2 Je st
2-(1-(tert- - EA 7L B )-7- Ly o] E 2 2-9 - 1H-Q1 5-5- D)ol A ] A = (1.1 g,
THEATD)E =M A2 AT

'H NMR (400MHz, CDCL;); d 7.85 (s, 1H), 7.78 (s, 1H), 7.51 (m, 2H), 7.46 (m, 3H),
6.62 (s, 1H), 3.85 (s, 2H), 1.30 (s, 9H).

9A 9: tert-F- &
5-2-3o] EE A €)-7-L} ol ER-2-H d-1H- QA E-1- 7} E A P o] E

@A 8ol A 5%k
2-(1-(tert- - EA 7L B )-7- Ly o] E 2 2-9 - 1H-Q1 5-5- D)ol A ] A = (1.1 g,
2.78 mmol)S THF (100 mL)el] &2 A] 7] 2L 5oC & ¥ Z}3} %1 t}. 2M BH;-SMe, in
THF (4.16 mL, 8.325 mmol)& 3 3] 2 7}star 2 2o A 1843t &<t
HE-S- 510 T}, -50Coll A IN =28 EF 489 (20 mL)S A 3] & 715ta
A Lo A A7} Tt ke gtk EAR 3| AlEta B2 AR 5 S
MgSO,2 712, o] sttt o] Zh el & TA¢ha535tal w54 E Al 7ha =
AEatE 13 2 B85 tert-F-E
5-2-sto]l EE A o E)-7- Yol ER-2-3 d-1H-91 =-1-7Hg A 2 o] E (990 mg, &
93%)E @A A 2 A1)

'H NMR (400MHz, CDCLs); d 7.80 (s, 1H), 7.72 (s, 1H), 7.54 (m, 2H), 7.46 (m, 3H),
6.60 (s, 1H), 3.98 (t, 2H), 3.05 (t, 2H), 1.44 (t, 1H), 1.30 (s, 9H).

@A 10: tert-F-E
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[408]

[409]

[410]
[411]

[412]

[413]

[414]

[415]

[416]
[417]
[418]

5-2-"| E A &)-7- L} ol ER-2-H| d-1H- QA E-1-7l E A P o] E

WA 9ol A 53t tert-FE
5-(2-3to] EE Ao ©)-7-1fo] ER-2-3] d-1H-1 &-1-7H5 A 2 o] E (700 mg, 1.83
mmol)S THF (20 mL)°l] &38| A] 7] 32 0eCE W@ Z}3F3 vl NaH 55%/m v 2 2. o
(160 mg, 3.66 mmol)-S %I &Fa 30 & -0 Mel (171 uL, 2.745 mmol)S-

A 7hsl ol Ao A 20 Al E & QF WS-8t aL Hh-E- oS Eof] o] 573l T EAR
2 FE3A T {715 S T4 MeSO,E 71%, o] ettt o] 7ol &
At el 35 AALE A7 A2 vntE WY 2 ek e

E Ao €)-7-1pol EZ -9 d-1H-1 E-1-7H52 2] ©] E (306 mg, 55
NS = DA 2 AT}

'H NMR (400MHz, CDCLy); d 7.79 (s, 1H), 7.70 (s, 1H), 7.54 (m, 2H), 7.46 (m, 3H),
6.59 (s, 1H), 3.69 (t, 2H), 3.39 (s, 3H), 3.05 (t, 2H), 1.30 (s, 9H).

A 11: 5-2-F B A E)-7- Yol EZ-2-F d-1H-21 &

A 1004 538 tert-F-E
5-Q-HE Ao E)-7- o] ER 2.5 d-1H-$1 &-1-7H5-2 g o] E (306 mg, 0.828
mmol)S DCM (10 mL)°l] &3fA] 7] 3L E]ZF Q2 olA| EA 2 mL)S
A 7vst ol Ao A 16 Al RE &t W3-8l AL 33} NaHCO, 78 9 (20 mL) =
71t f71 52 MeSO,2 A%, o] el it} o] g -8 7hehs &3l
FEIAE A7EE AR ETY IR e st
5-Q2-ME-Al o &)-7-L} o] E Z-2-9 I-1H-Q) & (264 mg, & 99%) & =T A
AR A}

'H NMR (400MHz, CDCL,); d 10.04 (br, 1H), 8.05 (s, 1H), 7.84 (s, 1H), 7.77 (d,
2H), 7.53 (t, 2H), 7.41 (t, 1H), 6.91 (s, 1H), 3.71 (t, 2H), 3.40 (s, 3H), 3.07 (t, 2H).

A 12:

5-2- 5 Al o ©)-2-7 d-1H-Q! &-7-°} 71 {5-(2-methoxyethyl)-2-phenyl-1H-indol-
7-amine}

Azl 4 9F 2 WHE ARG St 9ol 53 33 &
5-2-H| & Aol &)-7-1po] ER2-9| H-1H-2 = (287 mg, 1.066 mmol) 2. =2 -E]
5-2-H 5 Ao &)-2-3 - 1H-Q1 &-7-0} %1 (100 mg, 58 35%)= A3}

'H NMR (400MHz, CDCL,); d 8.05 (br, 1H), 7.70 (d, 2H), 7.45 (t, 2H), 7.30 (t, 1H),
6.70 (s, 1H), 6.77 (s, 1H), 6.42 (s, 1H), 3.68 (t, 2H), 3.42 (s, 3H), 3.20 (br, 2H), 2.98 (t,
2H).

Mass [M + H] = 267.1 (M +1)

Azd 27: 5-3-HEA ZZ2H)-2-H 4-1H-¢1 E-7-0} ¥
{5-(3-methoxypropyl)-2-phenyl-1H-indol-7-amine}
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[419]

[420]
[421]

[422]
[423]

[424]
[425]

[426]

[427]
[428]

[429]

[430]

[431]

NH;

H
(O
N o

G 1: 7-U ol EZ-2-H d-1H-A E-7Hd o 8} o] =

A zd 1o A =53 (7-Hol| ER2-H d-1H-Q =-5- ) 62 (5 g, 18.6
mmol)<S DCM (300 mL), ©}A1 &= (100 mL)ol| &8 Al 7] a2, 3] & U &

F2Z AR O] E (563 g, 26.12 mmol)S 54 5FaL §HA) 71 35 SF3i T
TLCE Whg 48 Seletar A g7 A o 7 & 558}

7-Hol ER-2-9H-1H-A1 =78l ol = (5 g, 78 100%) 5 =4 JLA &2
A3tk

'H NMR (400MHz, CDCL;); d 10.34 (br, 1H), 10.15 (s, 1H), 8.68 (s, 1H), 8.51 (s,
1H), 7.79 (d, 2H), 7.57 (t, 2H), 7.49 (t, 1H), 7.12 (s, 1H).

Mass [M + H] = 267.07 (M +1)

GA 2: tert-5F-E 5- ¥ E-7- U ER2-H - 1H- A E-1-7} EA g 0| E

A 10l A 58 7- Yol ER 2.9 Y- 1H-¢ E-7Hd |8l el = (5 ¢, 18.7
mmol)-S DCM (250 mL)°l| &3] A| 7] 31, TEA (6.54 mL, 46.95 mmol), (Boc),O (8.19
g, 37.56 mmol), DMAP (0.229 g, 1.878 mmol)S F 3} t}. A 20 A o] & IF
WREEFITEH TLCE Wh-g $HA-& FQlstal 55 AME Ae] AZvtE T2
-2 (Hex/EA, 10/1)3}4] tert-FE
5-3 - 7-Hol ER2-H - 1H-&-1- 7 A d 0| E (52 g, 78 75%)<& A3t

'H NMR (400MHz, CDCLs); d 10.12 (s, 1H), 8.38 (d, 2H), 7.49 (m, 5H), 6.77 (s, 1H),
1.31 (s, 9H).

Mass [M + H] = 367.12 (M +1)

A 3: 3-(1-(tert-F-EA| 7R H)-7- U o ER2-H - 1H-Q1 E-5- )T 2 2 Y
o Al &

DMF (20 mL)°l] 10°Cel| 4] 354} (1.63 mL, 42.57 mmol), TEA (2.57 mL, 18.45
mmol), 2,2-Y] H €l-1,3-1] 2-4k-4,6-U] 2 (2.045 g, 14.19 mmol)S ¥4 8-t} v
2004 =53 tert--8l 5-EH-7-U o] ER - Y- 1H-01 E-1- 715 A g o] E (5.2 g,
14.19 mmol)< 713k 5 80°Cell A WHA] awkatgith TLCE 8-3 2SS
ghlskar10°Ceo A 3 NH,Cl-8 948 vE3 §-olo] ¥ a1 303 gF algkghe)
NH.CI§ N o & {7155 Al | Al F g 5 thA] &2 Al H 8kal Z 3} NaCl
SN o A AT MgSO,= 7123 TF& o] 78k o] o & #5353t
3-(I-(tert-FH-EA 7P H)-7- o] ER 2.9 - 1H-Q1 &-5-2H) X 23] 9 Y o] A= (6
g, T8 104%)S el A QA= AA1}

'H NMR (400MHz, CDCLy); d 7.85 (s, 1H), 7.78 (s, 1H), 7.51 (m, 2H), 7.46 (m, 2H),
6.61 (s, 1H), 3.84 (s, 2H), 1.30 (s, 9H).

Mass [M + H] =410.15 (M +1)

e

2}

{0
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[432]

[433]

[434]

[435]
[436]

[437]

[438]

[439]
[440]
[441]

3 4: tert-F- &
5-3-3o| EEAIZ 2 9H).7- 1o EZ2-H d-1H-A E-1-7} 5 A H o E

A 300 5
3-(I(t-FEA 7L E)-7- W o] EZ2- 3 H-1H-1 &-5- ) Z2F 2. Y oA = (6 ¢,
14.76 mmol)< THF (120 mL)°l| &3 8} 32 0.C = ¥ 2135131 o BH;-SMe, 2M in
THF (22.05 mL, 44.28 mmol)& 7}38}al A -0 & 551 o] 5 A ZF wHbsEA T,
TLCE ®E-g A& & 3ka1 0oCE Y7133t} 1 N NaOH 789 -& 3 3 3]
A 7pslar 1 AlZE WSk T EAR 23] &35kal §-7] 52 MgSO,&2 A2,
o] 7slar At s &3 B35 AALE Ayt A A AZntE a1 g2 GA
(Hex/EA, 2/1)3}9] tert-+ €l
5-(3-3o| ERA Z 2 F)-7- o] ER -3 H-1H-S1 E-1- 7S A o] E 3.2g, 8
55%)8 @A 9 A= At}

'H NMR (400MHz, CDCL,); d 7.76 (s, 1H), 7.67 (s, 1H), 7.54 (m, 2H), 7.44 (m, 3H),
6.58 (s, 1H), 3.75 (t, 2H), 2.91 (t, 2H), 1.99 (m, 2H), 1.30 (s, 9H).

Mass [M + H] = 397.17 (M +1)

3A 5: tert-F &€
5-3-HEA T2 Y)-7- o] EZ-2-HY-1H-Q E-1-7t 2 A g o] E

A 40| A 53 tert--E
5-3-3to| EE A Z 2 F).7- Lol EZ 2.3 d-1H-¢1 &-1-7F52 g o] E (300 mg,
0.757 mmol)<- THF (5 mL)°l &3l 6}31 0CZ Y Z2+3}F 3t} NaH (55%, dispersion
in paraffin liquid, 36 mg, 1.513 mmol)& ¥ il &Y 250 A 3043+ W RESHSA T},
Mel (0.47 mL, 7.57 mmol)< 4 7}&}aL /-0 A BHA) udksl Aot TLCE v
A8 Fol5tal IL-Eof ukg g8 Fof 10%7F st EAR 23]

Zotal E}NaCIﬂO“QE A A SFATE 7155 MgSO,2 71, o] 73} 5L
EFoATE 5 AAHE A7 A A1l AR vE I 2 YA (Hex/EA,
7/1)8}e] tert-H-E
5-3-MEAZ 2 )7 1o ER 2 7 d-1H-15-1-7H2 2 g o] E (146 mg, &
54 %) A G A B AT

'H NMR (400MHz, CDCL,); d 7.75 (s, 1H), 7.66 (s, 1H), 7.54 (m, 2H), 7.45 (m, 3H),
6.58 (s, 1H), 3.45 (t, 2H), 3.38 (s, 3H), 2.88 (t, 2H), 2.00 (m, 2H), 1.30 (s, 9H).

Mass [M + H] = 411.47 (M +1)

G 6: 5-3-HFAIZZ2 ). 7- Yo ER2-FHH-1H-21 &

A 5ol A =55 tert-F-E
5-3-WEA X 2 ) 7- Lol ER .27 d-1H-0 5-1-7H52 g ©] E (146 mg, 0.368
mmol)E DCM (10 mL)°l] €83} 31 Eg] &F 2 2 olAE oA = (0.137 mL, 1.84
mmol)2 4] 7Fat a1 -0l A HHAY HPO}O*E} TLCE dh-g ¢H2 & &lstal o
C& W78ttt DCME 23] %38kl ¥ 3} NaHCO, £ 9 0 & A X &1 %t}
7158 MgSO.E 712, o Bpabar 7hst 55 akql ot

S
Olt
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[442]

[443]
[444]
[445]

[446]

[447]
[448]
[449]

[450]
[451]

[452]

[453]

[454]

5-3-MFA Z2E)-7- Yol EZ-2-3 - 1H-?1 = (103 mg, & 90%)& =&
AR A}

'H NMR (400MHz, CDCl,); d 10.03 (br, 1H), 8.02 (s, 1H), 7.80 (s, 1H), 7.75 (d,
1H), 7.53 (t, 2H), 7.43 (t, 1H), 6.91 (s, 1H), 3.46 (t, 2H), 3.39 (s, 3H), 2.89 (t, 2H),
2.01 (m, 2H).

Mass [M + H] =311.35 (M +1)

GA 7: 5-3-HEA Z29E).7- Yo ER2-Hd-1H-2 &E-7-0}

A 6ol A 58 5-B-dHA| 2 F)7- o] EZ 2.9 d-1H-¢1E (103 mg,
0.332 mmol)S- THF (2 mL), EA (1 mL)°ll &3]3} ZelF 7 50%/water (39 mg,
30 wi%)E F AR T T4 TS AAska 1 A wRke T g &S
Aefol E o3t 2 2t s 5etal A el 7t A oA 3 5 7k s 55ke] 2AS R
5-3-MFA Z2E)-7- Yol EZE.2-7 - 1H-?1 &-7-0F7 (88 mg, 7+ 80%)<
gk anA 2 AQA

'H NMR (400MHz, CDCly); d 8.37 (br, 1H), 7.68 (d, 2H), 7.43 (t, 2H), 7.31 (t, 1H),
7.02 (s, 2H), 6.75 (s, 1H), 6.51 (s, 1H), 3.42 (t, 2H), 3.36 (s, 3H), 2.71 (t, 2H), 1.93 (m,
2H).

Mass [M + H] =311.35 (M +1)

AAl A 1:
5-( &-A] /] €)-2-9) 4 -N-H| E&} 3} o] = 2 9] &-4- Y -1H- 21 E-7-0} ¥ {5-(methoxy
methyl)-2-phenyl-N-tetrahydropyran-4-yl-1H-indol-7-amine}

Zo] 4ol A 5 5- (| E A W E)-2-3 d - 1H-¢1 =-7-0} 91 (100 mg, 0.396
mmol)-2- DCM (12 mL)ol] &3] 7] a1, B E g}5to] = & -4H-3] &-4-2 (60 mg,
0.594 mmol)2 F <3 T} 30 ¥ 1 F NaBH(OAcC); (336 mg, 1.584 mmol)<
FAat e} A 2ol A 4 A7 wHbE Al TLCE HH-S- -4 8 <1331 IN NaOH

g olg stan | AR INESHA T SR F 57152 MeSO,E 71X,

AAE Ao}
'H NMR (400MHz, DMSO-dy); d 10.97 (s, 1H), 7.81 (d, 2H), 7.48 (t, 2H), 7.31 (t,
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1H), 6.76 (s, 2H), 6.28 (s, 1H), 5.38 (m, 1H), 4.36 (s, 2H), 3.94 (m, 2H), 3.53 (m, 1H),
3.50 (m, 2H), 3.24 (s, 3H), 2.04 (m, 2H), 1.48 (m, 2H).

[455]  Mass [M + H] =337.0 M +1)

[456]

[457] A A4 2:
N-Ato] & 2 H & .-5-(v| S A| v &)-2-7 d -1H- 21 E-7- o} ¥ {N-cyclopentyl-5-(metho
xymethyl)-2-phenyl-1H-indol-7-amine}

[458]
LD

<10

[459] A Zof] 4ol A =53k 5-(H| H-A W E)-2-5] I -1H-¢1 &-7-0} 71 (100 mg, 0.396
mmol)2 DCM (12 mL)°l &8 A] 7] a1, Alo] 2 2 A T2 (50 mg, 0.594 mmol)S
FA3 ). 30 ¥ 3 HF T NaBH(OAcC); (336 mg, 1.584 mmol)S 5 33 T}

A 2o A 3 AIF wRkekal TLCE wh-g- 24 -5 hQ18kal IN NaOH 78 9 &
7kste] 1 AR ksl o St e gk & {7158 MgSO.= 712, o #akgltt
o] Mg At F5Hatal 55 MAE A7 A Ay a=2vtE 1] 2 A
(Hex/EA, 4/1)3to] A 8135 (90 mg, 71%)S =2 a3 & A,

[460]  'H NMR (400MHz, DMSO-dy); d 10.90 (s, 1H), 7.80 (d, 2H), 7.46 (t, 2H), 7.30 (t,
1H), 6.75 (s, 2H), 6.22 (s, 1H), 5.39 (d, 1H), 4.37 (s, 2H), 3.90 (m, 1H), 3.25 (s, 3H),
2.05 (m, 2H), 1.76 (m, 2H), 1.61 (m, 4H).

[461]  Mass [M + H] = 320.9 (M +1)

[462]

[463] A Al 4 3:
5-(H| E A v &)-2-9 -N-(8] E&} 5} o] =2 1] @-4- v & )-1H-2) E-7-0} 71 {5-(me
thoxymethyl)-2-phenyl-N-(tetrahydropyran-4-ylmethyl)-1H-indol-7-amine}

[464] o

[465] A Zof] 4ol A =53k 5-(H| H-A W E)-2-5] I -1H-¢1 &-7-0} 71 (100 mg, 0.396
mmol)S DCM (12 mL)ol| &38| A 7] a2, B Eg}sl o] = & 3] @-4-7} 8} & ] 8] = (68
mg, 0.596 mmol)-2 F13F3A T}, 30 ¥ 14 F NaBH(OAc); (336 mg, 1.584
mmol)S T4ttt A Lo A 1 A|F wkEa TLCE 8% oA S 3Helstar
IN NaOH =& & 7}tato] 1 AIZE alnkallot, &3] ¢ 3 #7158 MgSO, =
= AAE A7 A A
AzvtE Y 2 QA (Hex/EA, 2/1)3F] ZA4 3135 (55 mg, 40%)2 138+ 2HA)
AR A}

2
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[466]

[467]
[468]
[469]

[470]

[471]

[472]

[473]
[474]
[475]

[476]

[477]

'H NMR (400MHz, DMSO-dy); d 10.97 (br, 1H), 7.79 (d, 2H), 7.47 (t, 2H), 7.31 (t,
1H), 6.77 (s, 2H), 6.20 (s, 1H), 5.44 (m, 1H), 4.37 (s, 2H), 3.90 (m, 1H), 3.25 (s, 3H),
3.10 (m, 2H), 1.92 (m, 2H), 1.77 (m, 2H), 1.32 (m, 2H).

Mass [M + H] = 351.1 (M +1)

A A4 4
N-(1,1-tF0] 5 2 /F-4-)-5-(4| S A ¥ &)-2-5 4 -1H- 1 =-7-°} 1 {N-(1,1-dioxot
hian-4-yl)-5-(methoxymethyl)-2-phenyl-1H-indol-7-amine}
o]

HN
M
|
Y o\

A Zof] 4ol A =53k 5-(W]| HA W E)-2-9 I -1H-¢1 &5-7-0} 11 (170 mg, 0.674
mmol)< DCM (30 mL)ell &84 7] a1, B Ed} &} o] = 2 4H-E] 2 3] &-4-2
1,1-T}o] £ AFo] = (150 mg, 1.011 mmol)S F S 3F3A T 30 2 1 HF ¥ NaBH(OAc)
5 (571 mg, 2.696 mmol)S 5] 5t} A 2ol A 2 A] 7+ nHHSEal TLCE HH-&
A& FFRISHAl IN NaOH -8 918 7hate] 1 AlF ngbkebgict, Sit2] &k &

5 AL E At
A A AZvtE a8 2 4 A (Hex/EA, 1/1)3Fe] EA431E (130 mg, 50%)2
Ak zHA A 2 AT

'H NMR (400MHz, DMSO-dy); d 10.92 (br, 1H), 7.80 (d, 2H), 7.48 (t, 2H), 7.30 (t,
1H), 6.80 (s, 2H), 6.31 (s, 1H), 5.45 (d, 1H), 4.37 (s, 2H), 3.90 (m, 1H), 3.24 (s, 3H),
3.30-3.10 (m, 4H), 2.35 (m, 2H), 1.99 (m, 2H).

Mass [M + H] = 385.0 (M +1)

A Al 4 5:
5-( S A E)-N-(1-H € & £ 4 -4-9] ¥ 2] ©)-2-9] & -1H-¢) &-7-°} T {5-(methox
ymethyl)-N-(1-methylsulfonyl-4-piperidyl)-2-phenyl-1H-indol-7-amine}

Q9
s

H HNQ’ )
O

A Zof] 4ol A 53k 5-(W] FA W E)-2-9 - 1H-Q1 5-7-0} 71 (176 mg, 0.698
mmol)S DCM (50 mL)ol| &3] A1 7] 3z, 1-(dl & % ¥ )3 7| &) ¥ -4-2 (185 mg,

1.046 mmol)-2 F <1331t} 30 ¥ 14 F NaBH(OAcC); (591 mg, 2.79 mmol)<
FAATt. A2l A 4 AlZF gk & TLCR Hh-g €42 & 2138151, IN NaOH
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[478]

[479]
[480]
[481]

[482]

[483]

[484]

[485]
[486]
[487]

[488]

FEANE 7hste] 1 AR kst 5 el ekal /7158 MgSO,E &,
o] s}l Tt o] M& Tt wHetal w5 ALE A7 A A
ARt eI 2 GA (Hex/EA, 1/1)3Fe] F A 33HE (170 mg, 59%)2 13+
A A = AATt

'H NMR (400MHz, DMSO-dy); d 10.96 (br, 1H), 7.80 (d, 2H), 7.47 (t, 2H), 7.33 (t,
1H), 6.78 (s, 2H), 6.28 (s, 1H), 5.40 (d, 1H), 4.37 (s, 2H), 3.60 (m, 3H), 3.24 (s, 3H),
2.99 (m, 2H), 2.91 (s, 3H), 2.16 (m, 2H), 1.50 (m, 2H).

Mass [M + H] =413.9 (M +1)

A A4 6:
1-[4-[5-(71 5 A o ©)-2- 3] I - TH- 91 5-7- 2 o} o] 2117 o 2] S Jof] §h-{1-[4-[[5-(
methoxymethyl)-2-phenyl-1H-indol-7-ylJamino]-1-piperidyl]ethenone}
O

A
O

A Zof] 4ol A =53k 5-(H| H-A W E)-2-5] I -1H-¢1 &-7-0} 71 (100 mg, 0.396
mmol)-2- DCM (10 mL)oll &3] A] 7] a1, 1-o} A & 3] 5] &] ¥ -4-2 (84 mg, 0.594
mmol)S 5433 th 30 3 2L HF F NaBH(OAc); (336 mg, 1.584 mmol)-£-
Tttt A2l A 15 Al gt alk F TLCE ¥h-3 $H4 & 2elstar 3}
NaHCO; -8 N5 7}ato] 1 AlgF wdbshglt) DCM 100 mL& 57F F Y shal &
Tt §715 S MgSO.= 712, o el o A& At w53tal 55
FAVE A7 A Ay aEntE 18y 2 A A (DCM/MeOH, 95/5)3H]
FABEE (26 mg, 17%)S A ZHA] 13 2 A9,

'H NMR (400MHz, DMSO-de); d 10.91 (br, 1H), 7.76 (d, 2H), 7.43 (t, 2H), 7.41 (t,
1H), 6.73 (s, 2H), 6.26 (s, 1H), 5.32 (d, 1H), 4.33 (s, 2H), 3.66 (m, 2H), 3.25(m, 2H),
3.20 (s, 3H), 2.39 (m, 2H), 2.28 (m, 2H), 2.04 (s, 3H).

Mass [M + H] = 378.2 (M +1)

A Ao 7:
N-(44-T}o] 2F QL ZALo| S 2 8 4)-5-(v| F A | &)-2-3 d-1H-) &-7-o} U {N-(4,
4-difluorocyclohexyl)-5-(methoxymethyl)-2-phenyl-1H-indol-7-amine}
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[489]

[490]

[491]
[492]
[493]

[494]

[495]

[496]

[497]
[498]
[499]

A Zof] 4ol A =53k 5-(W] H A W E)-2-5 I -1H-¢1 &5-7-0} 11 (150 mg, 0.594
mmol)S DCM (10 mL)°l] £ 8] A] 7] 3L 4 4-T}o| 5 F B ALo| 23N Ak 1-9- (120
mg, 0.891 mmol)2 5551 th. 30 ¥ nLHE 3 NaBH(OAc); (504 mg, 2.38 mmol)<
FJetaict. Ao 3 AI7F ik & TLCR S22 o] Alehzl A8 g9lstar
IN NaOH 7§ 9-& 7}aho] 1 A2 wgkelgle), S8 ehal 77]%5-& MgSO,=
Az, o et o A& St F5HetaL 55 AALE Ay A AR
ARt eI 2 QA (Hex/EA, 4/1)8Fe] A3 3HE (160 mg, 73%)S =AY
AR A}

'H NMR (400MHz, CDCL); d 8.12 (br, 1H), 7.66 (d, 2H), 7.42 (t, 2H), 7.30 (t, 1H),
7.08 (s, 1H), 6.76 (s, 1H), 6.54 (s, 1H), 4.50 (s, 2H), 3.58 (m, 1H), 3.37 (s, 3H), 2.16
(m, 4H), 2.00-1.58 (m, 4H).

Mass [M + H] = 371.2 (M +1)

A Al 4 8:
N-#12-5-(v] & A| v €)-2-9] d -1H- 2] &-7- o} ¥ {N-benzyl-5-(methoxymethyl)-2-p
henyl-1H-indol-7-amine}

HNE
H
@
N\ o

Az o] 40| A 5 5-(w| F A E)-2-31] I - 1H- 1 &-7-0F 71 (50 mg, 0.198
mmol)E DCM (2.5 mL)°l| &38| A] 7] a2, Wl = el 3] = (20 mg, 0.198 mmol)=
9133t 30 # 1HE F NaBH(OAc); (126 mg, 0.594 mmol)& 5 &3 th.
Ao A 1 AIRE gk TLCR R ¢hd & 2Q18kal INNaOH 8 94 &
7Fske] 1 A1 kst ik, S 2] 8hal 77158 MgSO.2 312, o] 738t itt
olels et wFHetL $F IS Ayt A A ARv R 2 GA
(Hex/EA, 4/1)3to] %A 8}3H% (30 mg, 44%)S A%k ZHA] a2 A9,

'H NMR (400MHz, CDCLy); d 8.21 (br, 1H), 7.59 (d, 2H), 7.45 (d, 2H), 7.40 -7.26
(m, 6H), 7.11 (s, 1H), 6.76 (s, 1H), 6.62(s, 1H), 4.49 (s, 2H), 4.46 (s, 2H), 3.35 (s, 3H).

Mass [M + H] = 343 (M +1)

L E

A A4 9: tert-F-E
4-[[5-(F S A W €)-2-3 -1H-¢1 E-7- L [oh7] = 1-9 # 2] D -1-7 5 A & o] E{tert-
butyl
4-[[5-(methoxymethyl)-2-phenyl-1H-indol-7-ylJamino]piperidine-1-carboxylate}
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[500]

[501]

[502]

[503]
[504]
[505]

[506]

[507]

[508]

[509]
[510]

X

A Zol] 4ol A =53k 5-(H] FA] W E)-2-9 I -1H-Q1 5-7-0} 71 (50 mg, 0.198
mmol)S DCM (10 mL)°ll &3] A] 7] AL tert-FE 4-- 23] d &) H-1-7H A g o] E
(39 mg, 0.198 mmol)-S 74 8 T} 30 - W HE 2 NaBH(OAc), (126 mg, 0.594
mmol) 2 TG, Aol A 15 Al 7k wuk 3 TLCR whe 942 2913l al IN
NaOH 4=-£N S 7}51e] 1 A 7F 3 HPO}O th FHget il 717158 MgSO,& 1=,
o] s}l Tt o] M& Tt wHetal w5 ALE A7 A A

ARvE 19 2 A A (Hex/EA, 2/1)0}04 FA 3 EE (81 mg, 95%)S <A 3 ZhA)
AR AT

'H NMR (400MHz, CDCL); d 9.40 (br, 1H), 7.67 (d, 2H), 7.37 (t, 2H), 7.25 (m, 1H),
6.99 (s, 1H), 6.74 (s, 1H), 6.47 (s, 1H), 4.50 (s, 2H), 4.11 (m, 2H), 3.61 (m, 1H), 3.36
(s, 3H). 2.92 (m, 2H), 2.11 (m, 2H), 1.43 (m, 9H), 1.43-1.22 (m, 2H).

Mass [M + H] =436 (M +1)

A Al 4 10:
N-o}o] A X 2 9.5.(H| E A ¥ &)-2-5) d-1H- 21 &-7-0} ¥ {N-isopropyl-5-(methoxy
methyl)-2-phenyl-1H-indol-7-amine}

S
O .

A Zol] 4ol A =53k 5-(H] FA] W E)-2-9 I -1H-Q1 5-7-0} 71 (50 mg, 0.198
mmol)S DCM (2.5 mL)oll &8 A] 7] a2, o} A1 = (12 mg, 0.198 mmol)S
T35k T} 30 - nLHE ¥ NaBH(OAc); (126 mg, 0.594 mmol) 2 545kl
A Lol A 15 A1 ZF eksle] TLCRE WS 9448 391 3 IN NaOH =8 9 &
7kste] 1 AR ksl ok St el shal f-7] 55 MgSOLE 712, of 783l T,
04 oll & 7LoL %3} %% /\}E /\13]7} Al A 34 iim}ilaﬁﬂi 7<J;<ﬂ
(Hex/EA, 4/1)3}o] %A 3}3HE (40 mg, 70%)S A 3F 24 1A &2 Ao}

'H NMR (400MHz, CDCL); d 8.17 (br, 1H), 7.69 (d, 2H), 7.45 (t, 2H), 7.30 (t, 1H),
7.09 (s, 1H), 6.80 (s, 1H), 6.58 (s, 1H), 4.55 (s, 2H), 3.84 (m, 1H), 3.40 (s, 3H), 1.33
(d, 6H).

Mass [M + H] =295.2 (M +1)
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[511]

[512]

[513]

[514]

[515]
[516]
[517]

[518]

[519]

[520]

A A4 11:
5-( E-A] v &)-N-(1-1 & 4-3] ) 2] &)-2-3] -1H-<1 E-7-0} 71 {5-(methoxymethy
1)-N-(1-methyl-4-piperidyl)-2-phenyl-1H-indol-7-amine}

H HNO/
O<T .

A Zol] 4ol A =53k 5-(H] FA] W E)-2-9 I -1H-Q1 5-7-0} 71 (50 mg, 0.198
mmol)2 DCM (2.5 mL)oll Sa) A]7] 4z, 1-v & 3] 7] 2] 1 -4-& (22 mg, 0.198
mmol) S F 3t} 30 ¥ 1 HF T NaBH(OAc); (126 mg, 0.594 mmol)<-
Eqatdt. A 2o A 15 A ZF nlukalal TLCE B3 9HA S 2Helatar IN NaOH
8N 7hke] 1 AIZE mRkESI T, SRl el 7] 52 MgSO,E &£,

o] ot o A& et FSHetal 55 AIALE Ayt A A
AEvntE a2 QA (DCM/MeOH, 90/10)3te] F A 3}3HE (7 mg, 10%)<
Ak zHA A 2 AT

'H NMR (400MHz, CDCL); d 8.39 (br, 1H), 7.69 (d, 2H), 7.43 (t, 2H), 7.30 (t, 1H),
7.08 (s, 1H), 6.78 (s, 1H), 6.55 (s, 1H), 4.54 (s, 2H), 3.45 (m, 1H), 3.39 (s, 3H), 2.88
(m, 2H), 2.33 (s, 3H), 2.17 (m, 4H), 1.63 (m, 2H).

Mass [M + H] = 350.3 (M +1)

A A4 12:
N-(2-¥ S-A] o &)-5-(¥] S A] W] @)-2-3] d -1H- 21 &-7-°} *I {N-(2-methoxyethyl)-5-(
methoxymethyl)-2-phenyl-1H-indol-7-amine}

HN’”\/O\

O

A 2o 50 A 53
2-H| E AL-N-[5-(H] 5 A] v €)-2- 9] - 1H-1 &-7-L o} A Eo} 1] = (124 mg, 0.337
mmol)-S- THF (1.2 mL)°l] &3} ¢+ 3 0.CZ *d Z+3} 31 BH;-SMe, 2M in THF (0.5 mL,
1.011 mmol) & 7}3td v} A2 0 & £2-35ka1 1 A|ZF ekl dc) vke oA &
gl sbar 0eCE W ZF3 At IN NaOH =89 (S mL)E H 3] 7} 55t}
(T H b AN, AL 07 F25ke] 1 AR akstal kg o] EASL H,0E
7hste] &S 7 715S MgSO,=2 71, o Betglt). of & 73t s 538tar
5 S Ay A A AR E T3 E GA| (Hex/EA, 1/1)31¢]
FEA 3 EE (96 mg, 80%)S A g A A = Al

'H NMR (400MHz, CDCL); d 9.31 (br, 1H), 7.67 (d, 2H), 7.43 (t, 2H), 7.30 (t, 1H),
7.14 (s, 1H), 6.78 (s, 1H), 6.59 (s, 1H), 4.54 (s, 2H), 3.76 (t, 2H), 3.53 (t, 2H), 3.50 (s,
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[521]
[522]
[523]

[524]

[525]

[526]

[527]
[528]
[529]

[530]

[531]

3H), 3.41 (s, 3H).
Mass [M + H] = 311.2 (M +1)

A Al ¢ 13:
5-(| & A W €)-N-3- 1| F A T2 F)-2-9| d-1H-¢ E-7-°} ¥ {5-(methoxymethyl)-
N-(3-methoxypropyl)-2-phenyl-1H-indol-7-amine}

@
0\

Azl 6ol A 53
3- W] E AL -N-[5-(H] S A W ') -2- 2 I - 1H-Q1 &-7- | 2 2 Fho} 1] = (133 mg, 0.396
mmol)-S THF (1.3 mL)°l &3} 3+ 3 0oCZ ¥ 2Z}3} 31 BH,-SMe, 2M in THF (0.6 mL,
1.188 mmol) & 7}ttt A2 0 & 523513l 1 AlKF Rkt TLCE
ZuE Aol At A S Felstar oeC 2 W ZEFATE INNaOH -89 (5 mL) &
s ArrstAvicadd 2 7Fs HA o) AP0 8 F-sto] 1 AIRE agket
Hh-g- Aol EA%} H,0E 7teto] &3 o 77158 MgSO.= 712, o] #akgltt
gll% Z:}—Ol- ll:_:q.o], %;q./\}ft /\1‘1]7]. A 7434 ﬂiﬂ}ilﬂ]-‘ﬂfﬁ 7<4;q]
(Hex/EA, 2/1)8}o] Z A 235 (67 mg, 65%)> A3F 24 a1 2 Al

'H NMR (400MHz, CDCL); d 9.86 (br, 1H), 7.70 (d, 2H), 7.45 (t, 2H), 7.30 (t, 1H),
7.11 (s, 1H), 6.79 (s, 1H), 6.57 (s, 1H), 4.54 (s, 2H), 3.70 (t, 2H), 3.45 (t, 2H), 3.42 (s,
3H), 3.41 (s, 3H), 1.99 (m, 2H).

Mass [M + H] = 325.2 (M +1)

prdn

A Al 4 14:
5-(A & A W €)-N-(1-Z A ] 2H-4-)-2-7 d -1H- ¢ E-7-°} I {5-(methoxymethyl)-
N-(1-oxothian-4-yl)-2-phenyl-1H-indol-7-amine}

T,

Az el 4ol A =58k 5-(u| A | E)-2-9 I - 1H- Q1 &-7-°} 71 (60 mg, 0.24
mmol)S DCM (10 mL)ol| €3 A 7] a1, B Eg}sto] = & -4H-B] . 3] &-4-2-
1-2-A}o] = (38 mg, 0.287 mmol)S F 453t} 30 ¥ 1 HF 3 NaBH(OAc); (203
mg, 0.96 mmol)S T3t} A 2o A 15 A|ZF akstal TLCE vk 42
ZQ18FaL IN NaOH -8 95 7habe] 1 AlRF ankebgic) Si-glshal 715 8
MgSO, & AZ, ol #stgit), of S 7t s 56tal 55 AALE Ay A Ay
AentE 13 2 A A (Hex/EA, 1/1 -> DCM/MeOH, 90/10)3t] 43135 (22

-
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[532]

[533]
[534]
[535]

[536]

[537]

[538]

[539]
[540]
[541]

[542]

[543]

mg, 25%)S ZHA] a1 A 2 A

'H NMR (400MHz, CDCLy); d 10.67 (br, 1H), 7.81 (d, 2H), 7.46 (t, 2H), 7.30 (t, 1H),
7.00 (s, 1H), 6.77 (s, 1H), 6.40 (s, 1H), 4.52 (s, 2H), 3.70 (m, 1H), 3.38 (s, 3H), 3.28
(m, 2H), 2.74 (m, 2H), 2.47 (m, 2H), 2.32 (m, 2H).

Mass [M + H] = 369.2 (M +1)

A A9 15;
5-(tert- 55 A ¥ &)-2-7 d-N-H| E&} 8} o] =2 9] &-4- L -1H- Q) &-7- o} {5-(tert-
butoxymethyl)-2-phenyl-N-tetrahydropyran-4-yl-1H-indol-7-amine}

o\ﬁ

Azl 8ol A 53 5-(tert- -5 A Wl €)-2-3 - 1H-1 &-7-°} 71 (40 mg, 0.123
mmol)S DCM (5 mL)°l| €3 A| 7] 2L, Hl Eg}él o] =2 4H-3] ¢F-4-2 (25 mg, 0.247
mmol) S F 3t} 30 ¥ 1 HF T NaBH(OAc), (104 mg, 0.493 mmol)<-
F&tdnt. Ao A 15 A7 nEkel i TLCRE S92 d o] Algkd A&
ZRISEATE 3} NaHCO,; =& & 7Fstal 1 AlgE alksl gl o), S4-2] 8fal
F715& MgSO,=E A&, o Hatqirt. o A& ¢t w5 etal 55 LS Aot
A Ay gRntE 2 v 2 AR (Hex/EA, 1/1)8F] A 313HE (7 mg, 15%)S
2 A2 AU

'H NMR (400MHz, CDCL); d 7.67 (d, 2H), 7.42 (t, 2H), 7.30 (t, 1H), 7.11 (s, 1H),
6.75 (s, 1H), 6.56 (s, 1H), 4.46 (s, 2H), 4.02 (m, 2H), 3.64 (m, 1H), 3.52 (m, 2H), 2.10
(m, 2H), 1.61 (m, 2H), 1.30 (s, 9H).

Mass [M + H] = 379.3 (M +1)

A A 4 16:
5-(tert- S A W &)-N-Al o] § 2 dl & -2-5 4 -1H- Q! &-7-0} ¥ {5-(tert-butoxymeth
yl)-N-cyclopentyl-2-phenyl-1H-indol-7-amine}

Az of| 8ol A 53 5-(tert- -5 A W €)-2-5 I - 1H-1 E-7-9} 71 (20 mg, 0.062
mmol)2 DCM (5 mL)°ll &3l A 7] 31, Alo] & Z A §H (5.2 mg, 0.062 mmol)-S
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[544]

[545]
[546]
[547]

[548]

[549]

[550]

[551]
[552]
[553]

kSt 30 ¥ 1LRE F NaBH(OAc), (52 rng, 0.247 mmol)2 F 3} T}
| 20| A 15 A|ZF 3 HESEaL TLC &2 Hb-§ 9448 8FQls) a1, 33} NaHCO,

| NE 7heto] 1 AR Rk T Sl ot al 7] = MgSO.E &,
ATt o A& et w5t 55 MALE A7 A A
ARntE ¥ 2 A A (Hex/EA, 3/1)3te] A4 813HE (9 mg, 41%)S ZHA)
AR AT

'H NMR (400MHz, CDCL); d 8.15 (br, 1H), 7.70 (d, 2H), 7.44 (t, 2H), 7.30 (t, 1H),
7.11 (s, 1H), 6.79 (s, 1H), 6.57 (s, 1H), 4.53 (s, 2H), 4.02 (m, 1H), 2.15 (m, 2H), 1.82
(m, 2H), 1.72 (m, 4H), 1.35 (s, 9H).

Mass [M + H] = 363.3 (M +1)

A Ao 17;
5-(tert-F-5A| | &)-N,N-t}o| Al o] S Z #l & -2-5| d-1H- 2] &-7-0} 91 {5-(tert-butox
ymethyl)-N,N-dicyclopentyl-2-phenyl-1H-indol-7-amine}

W,

OK

A 2o 8ol A 53 5-(tert--F A # &)-2-91 - 1H-91 &-7-0} 7 (20 mg, 0.062
mmol)S DCM (5 mL)Oﬂ B A] 7] a1, Aol & 2 H §H- (10.4 mg, 0.124 mmol)S-
FEolatolt). 30 ¥ w3 NaBH(OAc); (52 rng, 0.247 mmol)2 F 3} T}

Al Lo A 15 A F Wkl al TLCE WhH-g ¢HA S 89138131, ¥ 3} NaHCO,
T& NS 7hakar 1 AIZE LRk TE F o}ﬂ 7158 MgSO,& A%
o] s}l Tt o] M& Tt wHetal w5 ALE A7 A A

ARt eI 2 QA (Hex/EA, 3/1)3Fe] EA|33HE (14 mg, 53%)S 2 A
AR AT

'H NMR (400MHz, CDCLs); d 8.62 (br, 1H), 7.66 (d, 2H), 7.42 (t, 2H), 7.38 (s, 1H),
7.30 (t, 1H), 7.00 (s, 1H), 6.73 (s, 1H), 4.51 (s, 2H), 3.69 (m, 2H), 1.78 (m, 4H), 1.48
(m, 8H), 1.33 (m, 4H), 1.30 (s, 9H).

Mass [M + H] =431.3 (M +1)

A A ¢ 18:
5-(H 5 A W €)-3-9 d-N-8| E &} 5} o] = 2 3] &-4-Y -1H- 2] E-7-0} 71 {5-(methoxy
methyl)-3-phenyl-N-tetrahydropyran-4-yl-1H-indol-7-amine}
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[554]
H HN/O)
90
()

[555] Az 13904 A& 5-(H E A W E)-3-3 J-1H- #-7-0}7 (13 mg, 0.052
mmol)& DCM (2 mL)oﬂ &3] AL g E el o] =2 4H-3] #-4-2 (7.7 mg, 0.077
mmol)2 7}3F & 30 ¥ nHke v NaBH(OAc)3 (44 mg, 0.21 mmol) S F ¢ &FaL
2 AIZF Wk T TLC R HE-S 944 S 891 ¥ | NNaOH =& 94 -& 71313}

AR aLEkekar S 2] skl o 771 55 MeSO.E 71 &, o] #at gl o O &

5 EEAALE A7 A A ARt E e 2 A A (Hex/EA, 1/1)

FABEE (5mg, 30%)S ZHA] A A 2 A,

[556] 'H NMR (400MHz, CDCl,); d 8.30 (br, 1H), 7.63 (d, 2H), 7.42 (t, 2H), 7.35 (s, 1H),
7.27 (m, 2H), 6.60 (s, 1H), 4.53 (s, 2H), 4.02 (m, 2H), 3.65 (m, 1H), 3.52 (m, 2H), 3.36
(s, 3H), 2.07 (m, 2H), 1.55 (m, 2H).

[557]  Mass [M + H] =337.0 M +1)

[558]

[559] A Al 4 19:

N-Ato] & 2 H & .-5-(o] 5 A| ¥ &)-2-7] I -1H- 21 =-7-} ¥ {N-cyclopentyl-5-(ethoxy
methyl)-2-phenyl-1H-indol-7-amine}

560
[560] NND

=3
Zagd)
st

H e S

o

oo R

N

[561] Aol 14004 4258k S-(ell F A E)-2-91 - 1H- 91 = -7-oF vl 2}
Abol Z B Algh2-& AHgsto] AA o 29 e i o 7 AstE A ES

[562] 'H NMR (400 MHz, DMSO-dg); 610.89 (bs, 1H), 7.79 (d, 2H), 7.46 (t, 2H),
7.34-7.29 (m, 1H), 6.75 (s, 1H), 6.74 (s, 1H), 6.22 (s, 1H), 5.41 (d, 1H), 4.41 (s, 2H),
3.90-3.80 (m, 1H), 3.45 (g, 2H), 2.15-1.95 (m, 2H), 1.80-1.50 (m, 6H), 1.13 (t, 3H).

[563] Mass [M + H] =334.7 (M +1)

[564]

[565]  AAl4 20:

5. EA ¥ &)-2-3 -N-(8l E&} 8} o] = 2-2H-¥] &-4-9)-1H-Q E-7-0} W {5-(eth
oxymethyl)-2-phenyl-N-(tetrahydro-2H-pyran-4-yl)-1H-indol-7-amine}
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[566]

[567]

[568]

[569]
[570]
[571]

[572]

[573]

[574]

[575]
[576]
[577]

[578]

[579]

3
N
avesy

M ‘
azeoy

A Z ol 14004 553 5-(o S A W &)-2-3 d-1H-21 &--7-0} 7l 1}
H Ed}sto] =2 4H-3] @h-4-2-5 AFg3so] Ao 17 22 g o= glehe
TAFES A

'H NMR (400 MHz, DMSO-dy); §10.92 (bs, 1H), 7.80 (d, 2H), 7.47 (t, 2H), 7.30 (t,
1H), 6.77 (s, 2H), 6.29 (s, 1H), 5.35 (d, 1H), 4.41 (s, 2H), 3.96-3.90 (m, 2H), 3.70-3.55
(m, 1H), 3.54-3.38 (m, 4H), 2.10-2.00 (m, 2H), 1.60-1.38 (m, 2H), 1.12 (t, 3H).

Mass [M + H] = 350.7 (M +1)

A Al 4 21:
N-Alo] E 2 HE.-5-(0] 2 X 2 Z A] v €)-2-9| d-1H- < E-7-0} ¥ {N-cyclopentyl-5-(
isopropoxymethyl)-2-phenyl-1H-indol-7-amine}

Az 1500 4 53k 5-(0] AZ 2 Z A v E)-2-7 d-1H-Q &-7-o} %l 7}
& Abgsto] AAe] 29} He PR O B Bt RAISE S

'H NMR (400 MHz, DMSO-dy); 610.88 (bs, 1H), 7.79 (d, 2H), 7.46 (t, 2H),
7.31-7.25 (m, 1H), 6.75 (s, 1H), 6.74 (s, 1H), 6.22 (s, 1H), 5.40 (d, 1H), 4.42 (s, 2H),
3.94-3.70 (m, 1H), 3.69-3.56 (m, 1H), 2.10-1.94 (m, 2H), 1.81-1.50 (m, 6H), 1.12 (d,
2H).

Mass [M + H] = 348.8 (M +1)

A Ao 22: 5- (] AT ZZ AW E)-2-5d
-N-(El E& 3} o] = 2-2H-3] #-4-9)-1H-A E-7-0} 1
{5-(isopropoxymethyl)-2-phenyl-N-(tetrahydro-2H-pyran-4-yl)-1H-indol-7-amine}

O~

Azzel 15904 =53 5-(o] a2 FA| v E)-2-3 d-1H-<1 =-7-o} Rl 3}
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B Edtetol = 2-4H-] &-4-2-5 ARG-8Fo] A 13} & i o2 et
FABES AU

[580] 'H NMR (400 MHz, DMSO-dg); 610.91 (bs, 1H), 7.80 (d, 2H), 7.47 (t, 2H), 7.30 (t,
1H), 6.76 (s, 2H), 6.29 (s, 1H), 5.34 (d, 1H), 4.42 (s, 2H), 4.00-3.88 (m, 2H), 3.70-3.56
(m, 2H), 3.49 (t, 2H), 2.12-2.00 (m, 2H), 1.60-1.38 (m, 2H), 1.11 (t, 3H).

[581] Mass [M + H] = 364.8 (M +1)

[582]

[583]  AAl4 23:
7-(Atol E Z M o} 7| 1o)-5-(ol A v &)-2- 5 4 -1H- 2 E-3-7} B. L E H(7-(cyclop
entylamino)-5-(ethoxymethyl)-2-phenyl-1H-indole-3-carbonitrile}

[584]
A

O~

[585] Az 17°ﬂ A 5%
7-obH] -5 (el H A W E)-2-H H-1H-Q1 &= -3- 7 R U E b 3} Alo] SR Al e 2-&
Ab-gshol A o 29} A2 W o2 A8k BA S ES A3l

[586] 'H NMR (400 MHz, DMSO-dy); $11.90 (bs, 1H), 7.93 (d, 2H), 7.63 (t, 2H),
7.58-7.50 (m, 1H), 6.81 (s, 1H), 6.38 (s, 1H), 5.67 (d, 1H), 4.48 (s, 2H), 3.95-3.85 (m,
1H), 3.47 (q, 2H), 2.12-1.98 (m, 2H), 1.85-1.50 (m, 6H), 1.16 (t, 3H).

[587] Mass [M + H] = 359.8 (M +1)

[588]

[589]  AAl4 24:
5-(o1 B A A )-2-3 d-7-((B] E 8} 8 o] £ 2 2H-5 @-4-2)o} 7] ) 1H- 91 5-3.5}
B E Y[5-(ethoxymethyl)-2-phenyl-7-((tetrahydro-2H-pyran-4-yl)amino)-1H-in
dole-3-carbonitrile}

[590] /@
M

H
N
O

[591] A= 17011*1 FEG
7-oFH] 5ol A W E)-2-9 -1H-¢1 5 -3-7F R Y EE 1}
H Ed}sto] =2 4H-3] @h-4-2-5 AFg3so] Ao 17 22 g o= glehe
TAFES A

[592]  'H NMR (400 MHz, DMSO-dy); 811.94 (bs, 1H), 7.94 (d, 2H), 7.64 (t, 2H), 7.55 (d,
1H), 6.83 (s, 1H), 6.46 (s, 1H), 5.61 (d, 1H), 4.47 (s, 2H), 3.98-3.85 (m, 2H), 3.75-3.60
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(m, 1H), 3.60-3.40 (m, 4H) 2.15-1.97 (m, 2H), 1.54-1.38 (m, 2H), 1.15 (t, 3H).

[593] Mass [M + H] =376 (M +1)

[594]

[595] A A ¢ 25:
(E)-7-(Ato] E 2 A g o} 1] 1n)-5-(of| S A H| &)-2-H J-1H-Q E-3- 7B ¢ H| 3l o] =
o-4 ¢
£ A {(E)-7-(cyclopentylamino)-5-(ethoxymethyl)-2-phenyl-1H-indole-3-carbaldeh
yde O-methyl oxime}

596
e HN/Q

[597] A 2o 18 A =55

(E)-7-011] 1-5-(ol S A W ©)-2-2 - 1H-Q1 &-3-7FE ¢HH] sl o] = 0-w | -£-4] 7}
} |22 h2S Abgato] Ao 29} 2 W o =2 ek A =S

DA

[598] 'H NMR (400 MHz, DMSO-dy); 611.34 (bs, 1H), 8.25 (s, 1H), 7.63-7.44 (m, 5H),
7.32 (s, 1H), 6.35 (s, 1H), 5.41 (d, 1H), 4.46 (s, 2H), 3.95-3.85 (m, 1H), 3.88 (s, 3H),
3.46 (q, 2H), 2.10-1.96 (m, 1H), 1.80-1.50 (m, 6H), 1.15 (t, 3H).

[599] Mass [M + H] = 391.8 (M +1)

[600]

[(601]  AAl4 26:
(E)-7-(1] 2= (el E 28k o] = 2. 2H-5] 2-4-91)ob ] 1e)-5.(o S A] o] ©)-2-3] -1H-S1
E-3-712.2 43 = 0-vd
£ A {(E)-7-(bis(tetrahydro-2H-pyran-4-yl)amino)-5-(ethoxymethyl)-2-phenyl-1H-
indole-3-carbaldehyde O-methyl oxime}

N

[603] Az ol 180 A4 453
(E)-7-011] 5=-5-(o)| B A W €)-2-5) - 1H-Q1 &--3-7} B e & o] = -1 €l -2 A 1}
AN 13 e o g2 10939 Bl Egteto] = 2 4H-3] #-4-2-3 A}-8-5o]
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[604]

[605]
[606]
[607]

[608]

[609]

[610]

[611]
[612]
[613]

[614]

b BASFE S AT,
'H NMR (400 MHz, DMSO-dy); 611.48 (bs, 1H), 8.19 (s, 1H), 7.89 (s, 1H),
7.65-7.46 (m, SH), 7.09 (s, 1H), 4.55 (s, 2H), 3.88 (s, 3H), 3.85-3.75 (m, 4H),
3.55-3.40 (m, 4H), 3.35-3.20 (m, 2H), 1.85-1.70 (m, 4H), 1.40-1.20 (m, 4H), 1.16 (t,
3H).
Mass [M + H] =491.6 (M +1)

A Ao 27;
(E)-5-( E A W &)-2-9 J-7-(]) E &3} o] = 2 -2H-7] &-4-) o} 1) 1H-Q E-3-
7hE L H 3| = 0-vd
2- A {(E)-5-(ethoxymethyl)-2-phenyl-7-((tetrahydro-2H-pyran-4-yl)amino)- 1H-ind
ole-3-carbaldehyde O-methyl oxime}

13
MiN
H
[
)T _e_
\Y
]

peste]

Az el 1804 =53
(E)-7-0Fv] I=-5-(o] S A] v |©)-2- 3 - 1H-R1 &-3-7 B vl 8t o] = 0-wl E-£: 4] 5}
1.03 %] Hl Eelsto] = 2-4H-9) @-4-&-& ARg-ato] Al of 132} 22 iy
sk AR =S LA

'H NMR (400 MHz, DMSO-dy); 811.39 (bs, 1H), 8.26 (s, 1H), 7.65-7.46 (m, 5H),
7.35 (s, 1H), 6.43 (s, 1H), 5.36 (d, 1H), 4.46 (s, 2H), 4.00-3.85 (m, 2H), 3.89 (s, 3H),
3.75-3.60 (m, 1H), 3.60-3.44 (m, 4H), 2.10-1.95 (m, 2H), 1.53-1.40 (m, 2H), 1.15 (t,
3H).

Mass [M + H] = 407.8 (M +1)

A A] o] 28:

N-ALo] 2 2 D -5-(o] S A ©)-3-() S A &)-1- 7] 29 T H- Q) B 7- 0} 7]
{N-cyclopentyl-5-(ethoxymethyl)-3-(methoxymethyl)-1-methyl-2-phenyl-1H-indol-

D0
o<1
o]

/

7-amine}
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[615]

[616]

[617]
[618]
[619]

[620]

[621]

[622]

[623]
[624]
[625]

[626]

[627]

A 2o 190 4 =53k
5-(oN S A ED)-3-(H S A w ED-1-7 e -2-3) -1 -JE -7-o} vl 3}

Abol S 2l gE2-5 Abgshe] Al 29 A2 W o' stk HAg e
AA

'H NMR (400 MHz, DMSO-dy); 67.61-7.44 (m, 5H), 6.97 (s, 1H), 6.45 (s, 1H),
4.90(d, 1H), 4.46 (s, 2H), 4.33 (s, 2H), 3.85-3.75 (m, 1H), 3.82 (s, 3H), 3.46 (q, 2H),
3.18 (s, 3H), 2.05-1.88 (m, 2H), 1.80-1.50 (m, 6H), 1.15 (t, 3H).

Mass [M + H] = 392.8 (M +1)

A A o 29: 5-( S A W €)-3-(H| S A W ©)-1-7] D -2-7 -N
-(Hl E g} 8l o] = 2-2H-3 &-4-Y)-1H-2] &-7-°} 11 {5-(ethoxymethyl)-3-(methoxym
ethyl)-1-methyl-2-phenyl-N-(tetrahydro-2H-pyran-4-yl)-1H-indol-7-amine}

O
\HN
O~

(@]
/
Az 199 A =53
5-(NEA M E)-3-(Al E A E)-1-w & 2-3) d - 1H-Q1 -7-0} 71 1}
H Ed}sto]l =2 4H-3] @h-4-2-& ALgsto] AAl o 13 @& HhH o
FA =S AU
'H NMR (400 MHz, DMSO-dy); 87.60-7.42 (m, 5H), 7.01 (s, 1H), 6.53 (s, 1H), 4.78
(d, 1H), 4.60 (s, 2H), 4.33 (s, 2H), 3.96-3.80 (m, 2H), 3.85 (s, 3H), 3.56-3.40 (m, 6H),
3.19 (s, 3H), 2.02-1.88 (m, 2H), 1.63-1.47 (m, 2H), 1.15 (t, 3H).
Mass [M + H] =409 (M +1)

S = flshs

AR 4 30: W E (E)-3-(7-(Ate]l SR A F opv| m)-5-(o| FA W &
)-2-Fd-1H-21 &-3-¢) o} 2 ¥ gl °] E{methyl
(E)-3-(7-(cyclopentylamino)-5-(ethoxymethyl)-2-phenyl-1H-indol-3-yl)acrylate}

A 2ol 2000 A F2 53 vl e
(E)-3-(7-0}11] 3-5-(0]) ZA] ] € )-2-5 U - 1 H-91 --3-2 )0 7 & ] o] E 9}
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Abol 2 A 23 ARG ko] Al 230k 2 Wi o B sk BA S ES
DA

[628] 'H NMR (400 MHz, DMSO-dy); 611.60 (bs, 1H), 7.82 (d, 1H), 7.67-7.50 (m, 5H),
7.10 (s, 1H), 6.41 (s, 1H), 6.38 (d, 1H), 5.48 (d, 1H), 4.51 (s, 2H), 3.96-3.85 (m, 1H),
3.69 (s, 3H), 3.48 (q, 2H), 2.13-1.98 (m, 2H), 1.85-1.50 (m, 6H), 1.16 (t, 3H).

[629] Mass [M + H] =419 (M +1)

[630]

[631]  AAH 31: W€ (E)-3-5-(o1 S A W &)-2-5 -7
-(H Egdto| =2 -2H-3 #-4-Y)o} 7] )-1H-¢1 E-3-yl) o} 2 E 2 ©] E {methyl
(E)-3-(5-(ethoxymethyl)-2-phenyl-7-((tetrahydro-2H-pyran-4-yl)amino)-1H-indol-
3-yDacrylate}

[632] Q
" HN
O~
N\

o]

¢ Eand

[633] Az 2000 4 =53 HE
(E)-3-(7-0}H] x=-5-(ol S A H €)-2-3 d - 1H- 91 &-3-)-oF A H #H o] E 9}
H Elalo] = 2 4H-3] @4-2-5 AF-gaho] AA[of 13 & g o = st
FZAE =S A3k

[634] 'H NMR (400 MHz, DMSO-dy); 811.64 (bs, 1H), 7.81 (d, 1H), 7.69-7.50 (m, 5H),
7.11 (s, 1H), 6.47 (s, 1H), 6.39 (d, 1H), 5.42 (d, 1H), 4.50 (s, 2H), 3.96-3.85 (m, 2H),
3.75-3.63 (m, 1H), 3.68 (s, 3H), 3.56-3.42 (m, 4H), 2.10-1.97 (m, 2H), 1.52-1.35 (m,
2H), 1.15 (t, 3H).

[635] Mass [M + H] =435 (M +1)

[636]

[637] A A 4] 32: 1-(7-(ALo] E 2 A E o] 1n)-5- (| S A | &
)-2-#'d-1H-%1 &-3-9)-2,2,2- E &} 0| & F 2 2 o &-1-2{1-(7-(cyclopentylamino)-
5-(ethoxymethyl)-2-phenyl-1H-indol-3-yl)-2,2,2-trifluoroethan-1-one}

[638] R HNQ
O—~12
0

[639] A 2o 21011 A 5t
1-(7-0F1] w-5-(ol| S A E)-2-3 d-1H-Q &-3-Y)-2,22-EF] S F 2 2 -0 §F-1-
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[640] 'H NMR (400 MHz, DMSO-dy); 812.27 (bs, 1H), 7.69-7.48 (m, 5H), 7.28 (s, 1H),
6.44 (s, 1H), 5.54 (d, 1H), 4.50 (s, 2H), 3.96-3.83 (m, 1H), 3.48 (q, 2H), 2.08-1.94 (m,
2H), 1.81-1.45 (m, 6H), 1.16 (t, 3H).

[641]  Mass [M + H] =431.2 (M +1)

[642]

[643] A Ao 33: 1-(5-( B A W E)-2-3 D -7-((B| E&} 3 o] = 2-2H-1] & -4-Y
)obH| 1=)-1H-Q1 &-3-9)-2,2,2- E g} o] & F 2 2-1-2{1-(5-(ethoxymethyl)-2-phenyl
-7-((tetrahydro-2H-pyran-4-yl)amino)-1H-indol-3-yl)-2,2,2-trifluoroethan-1-one}

[644] Q
HN
N
(O~
© CFs
[645] A zof 210 A =58
1-(7-oFv] -5 (o A W e)-2-9| I -1H-¢1 5-3-2)-222-E &) &
3} g Eg}slo] = 2 -4H-3] #-4-2-S AL-g-5he] 2 A o 13} 2
BAS =S ATk
[646] 'H NMR (400 MHz, DMSO-dg); 812.29 (bs, 1H), 7.69 -7.50 (m, 5H), 7.29 (s, 1H),
6.51 (s, 1H), 5.48 (d, 1H), 4.48 (s, 2H), 3.95-3.83 (m, 2H), 3.74-3.62 (m, 1H),
3.56-3.40 (m, 4H), 2.06-1.95 (m, 2H), 1.52-1.34 (m, 2H), 1.15 (t, 3H).
[647]  Mass [M + H] = 447.1 (M +1)
[648]
[649] A A o] 34: (B)-3-(7-(Ato] SR g E o} 1] 1)-5-(o| S A | &
)-2-3 9-1H-2 &-3-Y)-1-9 d L £-2--1-2{(E)-3-(7-(cyclopentylamino)-5-(etho
xymethyl)-2-phenyl-1H-indol-3-yl)-1-phenylprop-2-en-1-one}

[650]
HN/Q

H
N
(O~
N\
o

&

[651] A Zof 220 A 42531
(B)-3-(7-°}1] =-5-(N S A W E)-2-5 - 1H-) &5-3-)-1-7 I 3
Alol E 2 H BF2-g AF-8-sto] Al 23} & ¥ o= 9]
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AUt

[652] 'H NMR (400 MHz, DMSO-dg); 611.77 (bs, 1H), 8.08-7.98 (m, 3H), 7.70-7.52 (m,
9H), 7.30 (s, 1H), 6.44 (s, 1H), 5.53 (d, 2H), 4.58 (s, 2H), 4.00-3.90 (m, 1H), 3.52 (q,
2H), 2.10-1.95 (m, 2H), 1.81-1.50 (m, 6H), 1.19 (t, 3H).

[653] Mass [M + H] =464.9 (M +1)

[654]

[655]  AAl 4] 35: (E)-3-(5-(l S A ¥l &)-2-3 -7
-(H Egslo] =2 -2H-3] &-4-)olH] 2)-1H-Q1 E-3-¢)-1-8 I =& -2-4-1-2{(
E)-3-(5-(ethoxymethyl)-2-phenyl-7-((tetrahydro-2H-pyran-4-yl)amino)-1H-indol-3
-yD)-1-phenylprop-2-en-1-one}

[656] . Q

H

O
e

[657] Az ol 2200 A =5
(E)-3-(7-0}1] -5- (o Z A W E)-2- 5 I - 1H-91 &--3-9)- - L2 32 D ol - 1-&-3}
H Ed}sto] =2 4H-3] @h-4-2-5 AFg3so] Ao 17 22 g o= glehe
FA =S AU

[658] 'H NMR (400 MHz, DMSO-dy); 11.80 (bs, 1H), 8.06-7.95 (m, 3H), 7.70-7.52 (m,
9H), 7.32 (s, 1H), 6.51 (s, 1H), 5.47 (d, 2H), 4.58 (s, 2H), 3.98-3.90 (m, 2H), 3.75-3.62
(m, 1H), 3.56-3.45 (m, 4H), 2.10-1.98 (m, 2H), 1.52-1.40 (m, 2H), 1.18 (t, 3H).

[659]  Mass [M + H] =481.3 (M +1)

[660]

[661] A A 4] 36: 1-(7-(Ato] S 2 A E o] 1n)-5- (| S A W &
)-2-#'d-1H-?1 &-3-9)-2,2,2- E &} 0| & F 2 2 o &-1-2{1-(7-(cyclopentylamino)-
5-(ethoxymethyl)-2-phenyl-1H-indol-3-yl)-2,2,2-trifluoroethan-1-ol}

[662]
e
H
N
=99
HO
[663] A A 132011*1 53

1-(7-(AFo] 22 A opv] 1)-5-(f) F A v '’)-2- 91 - 1H-1 =-3-9)-2.2,2- EFfol &
FQ & ol Bk 1-2 (85 mg, 0.20 mmol)& THF (1 mL)°ll ¥ 0] 31, 4°Coll A NaBH, (15
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[664]

[665]
[666]
[667]

[668]

[669]

[670]

[671]
[672]
[673]

mg, 0.40 mmol)E %3] H7Faet v}, T2 ol A 304 nlRkgh E
o g o]t g o] E (73 uL, 0.60 mmol) S & 7}5F S T}, 2ol A Lk
&S 7tstal EAR #5351tk 77158 3} NaHCO; 8 2 & A % 5} 51
MgSO, 2 7123 o5 o] 73k of & ZehE /3l ATt 55 1AL e A9
ARnE gy R ¥ashe
1-(7-Atol E 2 H g olv] 5.0 A W E-2-3 H-1H-Q1 £-3-Y)-222-EL| S F 2
RO BHE (58 mg, T8 68%)= AUt
'H NMR (400 MHz, DMSO-dg); 811.07 (bs, 1H), 7.63-7.44 (m, 5H), 7.01 (s, 1H),
6.47 (d, 1H), 6.27 (s, 1H), 5.35-5.25 (m, 1H), 5.25-5.13 (m, 1H), 4.23 (s, 2H),
3.95-3.81 (m, 1H), 3.45 (q, 2H), 2.08-1.94 (m, 2H), 1.80-1.45 (m, 6H), 1.14 (t, 3H).
Mass [M + H] =433.4 (M +1)

AN 4 37: 1-(5-(N EA | E)-2-3 D-7-(Bl E&} 8} o] E 2 -2H-5 &-4-Y)o}r] =
)-1H-Q1 &-3-9)-2,2,2- E#} o] & F Q Z-1--2{1-(5-(ethoxymethyl)-2-phenyl-7-((tetr
ahydro-2H-pyran-4-yl)amino)-1H-indol-3-yl)-2,2,2-trifluoroethan-1-ol}

)@
HN
i
O<T o
HO
CF,

2 A] o 330 A 553k
1-(5-(N S A W E)-2-9 I -7-((B| E sl o] = 2 -2H-3] #-4-)o} v )-1H- &-3-
A)-222-E}o] ZFQ & _1-& (130 mg, 0.29 mmol)S A Al o] 36 3} & WIS
Ag-3le] Y8t R AISEE (91 mg, T8 69%)S A ATt

'H NMR (400 MHz, DMSO-dq); 611.11 (bs, 1H), 7.65-7.44 (m, 5H), 7.04 (s, 1H),
6.49 (d, 1H), 6.34 (s, 1H), 5.26 (d, 1H), 5.25-5.13 (m, 1H), 4.23 (s, 2H), 3.98-3.88 (m,
2H), 3.75-3.60 (m, 1H), 3.60-3.40 (m, 4H), 2.10-1.98 (m, 2H), 1.52-1.37 (m, 2H), 1.14
(t, 3H).

Mass [M + H] =449 (M +1)

A Ao 38: W E 3-(7-(Atel F 2R E opr] )5 (I F A H &
)-2-H d-1H-2 &-3-9) = 2 3} = o] o] E {methyl
3-(7-(cyclopentylamino)-5-(ethoxymethyl)-2-phenyl-1H-indol-3-yl)propanoate}
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[674]

[675]

[676]

[677]
[678]
[679]

[680]

[681]

[682]

A
O O

A Ao 3000 M 535 v E
(E)-3-(7-(AFo] Z 2 E o} 1] 1)-5- (o Z- A W &)-2- I - 1H-¢1 5-3-2)ol A H ] o]
E (168 mg, 0.40 mmol)-2 THF (4 mL)°l| = °]3210% Z&5/7H- (55 51 wt%,
81 mg) S 7}stal G4 Sol| A HHA] agbelgln) vEg £35S Aol ER
o] gstal o AG At ettt 55 AALE Ayl AR2vtETIHI R
We]sto] vE
3-(7-AFol E 2 dl E o] xo)-5-(of| F A W ©)-2-91 I -1H-Q1 &-3-)-3Z 2 3} - of o]
E (109 mg, 55 64%)E A1t

'H NMR (400 MHz, DMSO-dy); §10.69 (bs, 1H), 7.61 (d, 2H), 7.53 (t, 2H), 7.39 (t,
2H), 6.72 (s, 1H), 6.25 (s, 1H), 5.35 (d, 1H), 4.4 (s, 2H), 3.95-3.85 (m, 1H), 3.54 (s,
3H), 3.46 (q, 2H), 3.08 (t, 2H), 2.61 (t, 2H), 2.08-1.95 (m, 2H), 1.80-1.50 (m, 6H),
1.14 (t, 3H).

Mass [M + Na] =443.1 (M + 23)

o

Q

AA 4 39: W E 3-(5-(ol A W E)-2-3 -7
-(H E&3to] E22H-7] &-4-Y)o} 1] 1)-1H-2A E-3-¢) T 2 7 - o o] E {methyl
3-(5-(ethoxymethyl)-2-phenyl-7-((tetrahydro-2H-pyran-4-yl)amino)-1H-indol-3-yl
)propanoate}

;jHNO
Q 2 Q o._~

O

A Al 310 M 55 v E
(E)-3-(5-(N EA w29 d-7-((H| E e} ho] & 2-2H-3] @-4-) o} 1] ix)-1H- 91 &-
3-d)ol A H g o] E (192 mg, 0.44 mmol) S ZH-E] 2 A] of] 389} 7+-2 HHH S
Abg3le] Y8k FAISEE (126 mg, 8 65%)2 A AL

'H NMR (400 MHz, DMSO-dy); 810.72 (bs, 1H), 7.61 (d, 2H), 7.54 (t, 2H), 7.40 (t,
2H), 6.77 (s, 1H), 6.31 (s, 1H), 5.29 (d, 1H), 4.44 (s, 2H), 3.98-3.90 (m, 2H), 3.73-3.60
(m, 1H), 3.60-3.44 (m, 4H), 3.55 (s, 3H), 3.06 (t, 2H), 2.62 (t, 2H), 2.08-1.98 (m, 2H),
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[683]
[684]
[685]

[686]

[687]

[688]

[689]
[690]
[691]

[692]

[693]

[694]

1.52-1.38 (m, 2H), 1.14 (t, 3H).
Mass [M + Na] =459.1 (M + 23)

A A4 40: 3-(7-(Ato] E 2 H E o] 1n)-5-( FA W &
)-2-3 d-1H-%1 &-3-Y) Z 2 3} 1= 2] AH{3-(7-(cyclopentylamino)-5-(ethoxymethyl)-2
-phenyl-1H-indol-3-yl)propaneoic acid}

LD
OO 0

0
OH

A Aol 380 A =53 €l
3-(7-(AFol E 2 " obr| ) 5-(of| A W E)-2-3 - 1H-Q1 =-3-Y) L 2 3} i of| o]
E (89 mg, 0.21 mmol), 523} 2] F (8 mg, 0.32 mmol)S ¥ &+, &3} THF] 1:2:5
=389 (1 mLyell =o)L BhA) kst let vh-g E3tEe) E& Wil INGAL
SN R pH2~32 2 W3 FAR FE3QTh §715S B2 Al 83 MgSO,
2 0z2gk v o] gk of NS ZhFF Rl ol 55k
3-(7-AFol E 2 A g opu] eo5-o H A W ' 2-3 I -1H-¢1 &-3-)- 3 2 3] 24 (86
mg, =& 100%)< At}

'H NMR (400 MHz, DMSO-dy); 812.10 (bs, 1H), 10.67 (s, 1H), 7.62 (d, 2H), 7.53 (t,
2H), 7.39 (t, 2H), 6.77 (s, 1H), 6.25 (s, 1H), 5.35 (bs, 1H), 4.44 (s, 2H), 3.96-3.85 (m,
1H), 3.44 (q, 2H), 3.03 (t, 2H), 2.58-2.50 (m, 2H), 2.08-1.95 (m, 2H), 1.83-1.48 (m,
6H), 1.14 (t, 3H)

ESI-MS (m/z): 407 [M+H]*

AN A 41: 5-2-H E A ol @)-2-3 I-N-(E| E&} 8} o] E 2 2H-¥] #-4-9)
-1H-%! &-7-°} 71 {5-(2-methoxyethyl)-2-phenyl-N-(tetrahydro-2H-pyran-4-yl)-1H-i
ndol-7-amine} [264]

)@
HN

H

N
o,,

Azl 260 A G5k 5-2-vl F Al ol &)-2-3] I - 1H-1 &-7-°} 71 (50 mg, 0.188
mmol) ¥} ] E g}3}o] = 2 _4H-3] &-4H- (56 mg, 0.564 mmol). 2. 2 Y]
AN 13 g2 o2 A= B A 3FEE (53 mg, & 84%)2 AUt

'H NMR (400 MHz, CDCL,); 8.09 (bs, 1H), 7.70 (d, 2H), 7.46 (t, 2H), 7.30 (t, 1H),
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[695]
[696]
[697]

[698]

[699]

[700]

[701]
[702]
[703]

[704]

[705]

[706]

7.01 (s, 1H), 6.77 (s, 1H), 6.46 (s, 1H), 4.10-4.07 (m, 2H), 3.65-3.69 (m, 3H), 3.59 (t,
2H), 2.97 (t, 2H), 3.17-2.14 (m, 2H), 1.67-1.63 (m, 2H)
ESI-MS (m/z): 351 [M+H]*

A Al 4 42:
N-Alo] 2 H g-5-2-7] F A o €)-2-7] d-1H-%1 &-7-°} ¥ {N-cyclopentyl-5-(2-me
thoxyethyl)-2-phenyl-1H-indol-7-amine}

Lo

O

Azl 260 A G5k 5-2-vl F Al ol &)-2-3] I - 1H-1 &-7-°} 71 (50 mg, 0.188
mmol) ¥ Ao Z Z FEH-E- (33 ug, 0.376 mmol) & 2B A A| o237} 2 Wi o 7
A3t ¥4 FFE 33 mg, & 55%)S A

'H NMR (400 MHz, CDCL,); 88.06 (bs, 1H), 7.70 (d, 2H), 7.45 (t, 2H), 7.31 (t, 1H),
6.98 (s, 1H), 6.76 (s, 1H), 6.45 (s, 1H), 4.03-3.98 (m, 1H), 3.68 (t, 2H), 3.42 (s, 3H),
2.98 (t, 2H), 2.16-2.10 (m, 2H), 1.90-1.72 (m, 2H), 1.70-1.62 (m, 4H)

ESI-MS (m/z): 335 [M+H]*

AA 4 43: o & 2-(7-(Ato]l 22 A E o} 1)-5-(o S A H &

)-2-¥d-1H-2 &-3-¢)-1H-°| 1| T} £-1-7} 5 2 & ©] E{ethyl
2-(7-(cyclopentylamino)-5-(ethoxymethyl)-2-phenyl-1H-indol-3-yl)-1H-imidazole-

e

1-carboxylate}

Az ol 230 A4 =53 ol &l
2-(7-0F1] -5-(o| A W E)-2-9 - 1H- 1 &-3-)-1H-°] V| T} - 1-7} 2 52 | o]
E 25mg (0.06 mmol)Z} Alo] & Z #H EH2 (8 mg) & ZH-E] A A o] 29} -2
W o 2 Q15HE B AISHEE (17 mg, 58 58%)E LAt

'H NMR (400 MHz, DMSO-dg); 811.18 (bs, 1H), 7.66 (d, 1H), 7.45-7.29 (m, 5H),
7.18 (d, 1H), 6.53 (s, 1H), 6.28 (s, 1H), 5.50 (d, 1H), 4.39 (s, 2H), 3.98-3.88 (m, 3H),
3.42 (q, 2H), 2.15-1.97 (m, 2H), 1.85-1.53 (m, 6H), 1.11 (t, 3H), 0.88 (t, 3H).
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[707] Mass [M + H] =472.8 (M+1)

[708]

[709]  AAld 44: A D2-(5-(N ZA W E)-2-97 -7
(Bl Eg}sto] 22 2H-3] #-4-¢)o} 7] 1) 1H-$) &-3-)-1H-0] 7| T} Z-1-7}H 5 A
#) o] E{ethyl
2-(5-(ethoxymethyl)-2-phenyl-7-((tetrahydro-2H-pyran-4-yl)amino)-1H-indol-3-yl
)-1H-imidazole-1-carboxylate}

[710] /O)
HN

[711] A zol 230 M 53k o g
2-(7-0F1] k-5 (o H A W E)-2-9 E-1H-91 &-3-¢)-1H-°| | T} & 1 -7 2 54 7| o]
E} g Eg}sto| = 2 -4H-3] T4H-2-2 AFE-3to] Ao 1 3 e o g
Hslh= FA =& AU

[712] 'H NMR (400 MHz, DMSO-dg); 811.21 (s, 1H), 7.67 (d, 1H), 7.45-7.29 (m, 5H),
7.18 (d, 1H), 6.54 (s, 1H), 6.35 (s, 1H), 5.44 (d, 1H), 4.38 (s, 2H), 3.98-3.87 (m, 4H),
3.75-3.63 (m, 1H), 3.51 (t, 2H), 3.41 (q, 2H), 2.15-2.03 (m, 2H), 1.56-1.42 (m, 2H),
1.11 (t, 3H), 0.87 (t, 3H).

[713]  Mass [M + H] = 488.8 (M+1)

[714]

[715] A A o] 45: N-ALo| S 2 H -5 EA HE
)-3-(1H-°] 1] t} &-2-9)-2- 5] d - 1H- €1 &-7-0} ¥ {N-cyclopentyl-5-(ethoxymethyl)-3
-(1H-imidazol-2-yl)-2-phenyl-1H-indol-7-amine}

[716] HN/O

H
N l 2
\ P O
N =
o
.

[717]  2A] o] 4304 =53 o &
2-(7-(AFol F 2 g o} 1m)-5-(of| F A W &)-2-5 - 1H-91 5-3-2)-1H-0] v] t}- -1
ZHE2d d o]l E (12 mg, 0.025 mmol)E ol §-& (3.3 mL)°ll % ©] 31, 3M NaOH (85
pL)S 7FshaL Aol A 3 AR alRkst it IN Ak gele s S35 =2 il
EAZ #3519t 7128 B2 A48t MgS0,2 1128k th& o] 118 o A &
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Sttt w5t sk BASEE S (Tmg, 78 70%)= DA

[718] 'H NMR (400 MHz, DMSO-dg); 611.75 (bs, 1H), 11.07 (s, 1H), 7.60 (d, 2H),
7.45-7.29 (m, SH), 7.19-6.98 (m, 2H), 6.78 (s, 1H), 6.30 (s, 1H), 5.50 (d, 1H), 4.42 (s,
2H), 3.98-3.87 (m, 1H), 3.44 (q, 2H), 2.15-1.97 (m, 2H), 1.83-1.52 (m, 6H), 1.13 (t,
3H).

[719] Mass [M + H] = 400.8 (M+1)

[720]

[721] A A o 46: 5-( F A | &)-3-(1H-°| 7] T} F-2-2)-2-3 I -N-
(d Eg}3lo] =2 -2H-7 &-4-¢)-1H-2) =-7-°} ¥ {5-(ethoxymethyl)-3-(1H-imidaz
ol-2-yl)-2-phenyl-N-(tetrahydro-2H-pyran-4-yl)-1H-indol-7-amine}

[722] Q
aseoy
l\/NH

[723] A Aol 440 =53
N E2-(5-(NEA W E a) 2-3 d-7-((B| E g}l o] =2 -2H-3] #-4-A)o} ]| 1) 1H-S!
E-3-A)-1H-o| M| TFE-1-7H5 A g o] E (17 mg) S 2 F-F A A] o 45 9 ¢+-&
Hcl'm o2 de= Xﬂﬂ‘ €(12mg, T 83%)2 AAT.

[724] 'H NMR (400 MHz, DMSO-dg); 611.81 (bs, 1H), 11.11 (s, 1H), 7.60 (d, 2H), 7.43 (t,
2H), 7.38-7.29 (m, 1H), 7.10 (bs, 2H), 6.80 (s, 1H), 6.37 (s, 1H), 5.43 (d, 1H), 4.42 (s,
2H), 4.01-3.90 (m, 2H), 3.76-3.63 (m, 1H), 3.52 (t, 2H), 3.44 (q, 2H), 2.13-2.03 (m,
2H), 1.56-1.40 (m, 2H), 1.12 (t, 3H).

[725]  Mass [M + H] = 416.8 (M+1)

[726]

(727]  AA A 47: 2-8d-5(ZEFZ A ¥ ©)-N-(H| Eg} 8} o] = 2-2H-¥] &-4-¥)-
1H-$1 &-7-0} 91 {2-phenyl-5-(propoxymethyl)-N-(tetrahydro-2H-pyran-4-yl)-1H-i
ndol-7-amine}

[728] Q

[729] Az o] 240 M 458 2- Jﬂ‘é 5-(Z 2 EZ A v e 1H-Q1 &-7-0} 1 3}
H Ed}sto]l =2 4H-3] @h-4-2-& AL-gsto] Ao 1 7 g2 Wi o= st
TAEEE (12mg, T8 83%)S A AT

[730] 'H NMR (400 MHz, DMSO-dy); 610.94 (bs, 1H), 7.81 (d, 2H), 7.48 (t, 2H), 7.31 (t,
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[731]
[732]
[733]

[734]

[735]

[736]

[737]
[738]
[739]

[740]

[741]

[742]

1H), 6.77 (s, 2H), 6.31 (s, 1H), 5.36 (d, 1H), 4.42 (s, 2H), 4.00-3.90 (m, 2H), 3.71-3.60
(m, 1H), 3.50 (t, 2H), 3.40-3.30 (m, 2H), 2.13-2.02 (m, 2H), 1.61-1.40 (m, 4H), 0.88 (t,
3H).

Mass [M + H] = 365

AA o 48: 5- (Aol E 22 W EA)H E)-2-5d-N
-(H| Eg}3}o| = 2-2H-7] &-4-Y)-1H-¢! =-7-0} 1 {5-((cyclopropylmethoxy)methy
1)-2-phenyl-N-(tetrahydro-2H-pyran-4-yl)-1H-indol-7-amine}

O

Az 2590 4 =55t
S-((Arol & 2 2w S5 AN E)-2-91 - 1H- 1 =-7-oF Rl 2}
Bl E bl = 2 4H-9 @422 ALGshe] A Aol 13 g g o= ahs
EAEEEE A9

'H NMR (400 MHz, DMSO-d¢); 610.93 (bs, 1H), 7.81 (d, 2H), 7.47 (t, 2H),
7.35-7.26 (m, 1H), 6.76 (s, 2H), 6.30 (s, 1H), 5.35 (d, 1H), 4.44 (s, 2H), 4.00-3.90 (m,
2H), 3.70-3.58 (m, 1H), 3.50 (t, 2H), 3.23 (d, 1H), 2.10-2.00 (m, 2H), 1.54-1.38 (m,
2H), 1.08-0.97 (m, 1H), 0.50-0.40 (m,2H), 0.19-0.09 (m, 2H).

Mass [M + H] = 377.1

A Al o 49: 5-(o A W ©)-2-5 d-N-((B] E&} 5} o] = 2 2H-5] &-4-Y)
W ©)-1H- 1 &-7-°} ¥ {5-(ethoxymethyl)-2-phenyl-N-((tetrahydro-2H-pyran-4-yl)
methyl)-1H-indol-7-amine}
o

O

Azl 14004 525 8 5-( B A v €)-2-3] - 1H-91 5-7-0} ¥l 3}
o = ehsto] = 2 3] g Apubl U B = 5 ALGake] WA 30} g Wy o
dste BA B EES EAT

'H NMR (400 MHz, DMSO-dy); 810.96 (bs, 1H), 7.81 (d, 2H), 7.48 (t, 2H),
7.60-7.25 (m, 1H), 6.77 (s, 2H), 6.22 (s, 1H), 5.45 (bs, 1H), 4.20 (s, 2H), 3.97-3.86 (m,
2H), 3.52-3.31 (m, 5H), 3.12 (bs, 2H), 2.00-1.73 (m, 3H), 1.40-1.25 (m, 2H), 1.15 (t,
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3H).
[743]  Mass [M + H] = 364.7
[744]

[745]  AAl4 50:
5-3-W| 5 A Z 2 9)-2-5 d-N-(El E&} 3} o] E2-2H-5] &-4-Y)-1H- &-7-0}H1 {5
-(3-methoxypropyl)-2-phenyl-N-(tetrahydro-2H-pyran-4-yl)-1H-indol-7-amine}

h L
O

[747] A o] 2790 A 453 5-3-W HA| L2 H)-2-7 J-1H-Q] &-7-0} 71 (75 mg, 0.267
mmol) ¥} H] E g}5}o] = 2 4H-3] #H-4H-2 (138 mg, 1.38 mmol) 2 & Y- E]
Aol 13 & HH 0 2 A8k 3 A 39E (17 me, 78 17%)= AT

[748] 'H NMR (400 MHz, CDCL); d 8.60 (br, 1H), 7.73 (d, 2H), 7.46 (t, 2H), 7.32 (t, 1H),
7.04 (s, 1H), 6.76 (s, 1H), 6.52 (s, 1H), 4.05 (d, 2H), 3.69 (m, 1H), 3.53 (t, 2H), 3.44 (t,
2H), 3.38 (s, 3H), 2.74 (t, 2H), 2.15 (m, 2H), 1.95 (m, 2H), 1.70 (M, 2H).

[749] Mass [M + H] = 365.33

[750]

[751] A Al 4 51:
5-3- A Z29)-2-5 d-N-(Bl E&} 8l o] =2 2H-3] &-4-Y)-1H-2A E-7-0} 71 {5
-(3-ethoxypropyl)-2-phenyl-N-(tetrahydro-2H-pyran-4-yl)-1H-indol-7-amine}

H

Q O O~

[753] Azl 279] EAI590 A Mel th Al ol Etl(o}o] 2. 3}l &, Ethyl Iodide)
AbgSkaL, A Ao 503 S P 08 gk BASEE S EATh

[754] 'H NMR (400 MHz, CDCL); d 8.67 (br, 1H), 7.71 (d, 2H), 7.43 (t, 2H), 7.31 (t, 1H),
7.04 (s, 1H), 6.74 (s, 1H), 6.53 (s, 1H), 4.04 (d, 2H), 3.65 (m, 1H), 3.53 - 3.40 (m, 6H),
2.72 (t, 2H), 2.15 (m, 2H), 1.93 (m, 2H), 1.70 (M, 2H), 1.23 (t, 3H).

[755]

[756] Ao 1: A% AEXZMHIC2, FFH A AE)o digt B g3}

[757] A Mo tigk HE a3 g2lsty] f8ke] HOC2 A2 & 1.5 X 104

NA 968 EdlolEe] FFato] 24 A ZF v staitt. AAfel &= HF

557} 30, 10,3, 1,0.3,0.1,0.03, 0.01 pM©] B =5 3 uj¥ A< 314351
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7F Aol Ae]stSlar 15-20 ¥ Ml FsSlth -BHPE &5 57} 400 uMo] = Al
Aelshel ol 2 A gk W atelth. 7 B3R BE FuE sels]
H3ke] Cytotoxicity LDH assay kit [Dojindo; CK12]2- ©]-83}o] LDH A|3E
o] HH A5S SAsATE Hefe] s, AlEel -BHP 2 AlZF A 2] 7F
ik Al ol A A7 A DY s el 100
WA Fetol AR 969 Edlo]Ee] &It Kitol SEEEI?: assay
bufferg 100 uiwell AZ3 T Yol &, LU A g4 30
WZE HES A 7T WEtE AEo AMzbS e, Stop solution 50
w/well W& % iD3 #33 FLAE o]-&3te] 490
nme 535 e SAT] ECs, w2 AsiYh. A Ao steh= 2
v 2] &k EC5pi= 1.0 uM o] 8kol ™, 5 uh&-2] 81| 3= 0.3 uM ] 3fo] t.
[758] 3% 105 AIEARE &<l BHPO gk A Ao 3l Eo] Heais
LERH AT

o 5
m

[759]
[760] ¥ 1: t-BHPOl| o) 3+ A A L HIC2) A A X B35 55
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[761] [3E1]

AT o ECso (uM) AT o ECs (uM) AT o ECso (uM)
1 A 18 A 35 A
2 A 19 A 36 A
3 A 20 A 37 B
4 A 21 A 38 A
5 A 22 A 39 A
6 A 23 A 40 C
7 A 24 B 41 A
8 A 25 A 42 A
9 A 26 C 43 B
10 A 27 A 44 C
11 A 28 B 45 B
12 A 29 B 46 C
13 A 30 A 47 A
14 A 31 A 48 A
15 A 32 A 49 A
16 A 33 B 50 A
17 A 34 A 51 A
A indicates ECs, < 0.3 uM, B indicates 0.3 uM < ECs, < 1uM, C indicates ECs, > 1.0
uM

[762]
[763] AE o 2: A3 A XMHIC2, AFH A A E)ol t-BHPE A 2] 3 H$- A XY
ZeE = A &7
[764] A AFEANAN ZE w5 FX aHE G852 HIC2 M EE 969
Z g o]l Eol 1.5X 10 cells/well & F-F25F0] 24 A 7F vl k5 o), A 3 W] ZH4
% 74 FLIPR Calcium 6 assay kit (Molecular devices; #R8190)-2- o] &
A 2= A A g of] whe} M| 3E o]l probenecid¢} ZHE 50 A AAA & A 2] 5}
175 A3 A3 2 AA e 2 3F3t= 9] HE F57F0.02 £+ 0.01 uMo] H
Al 3E o)) 0.25 A1 ZF A 23T -BHPE # & 55 7F 150 uMo| ¥ 55 Al o
A F AN 72 30 vttt N E W 2y 555 SAS
[765] % 1= -BHP A g Zxdo| o] AAo 2 315t=9 2w 5% 24 a4
Kol & A& 59 AF/F(Max-Min) 44 -BHP A 8] F A1 g 2 S0] %]
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[766]
[767]

[768]

[769]
[770]

Al o] B ghe] AR o)A HaAE W gt AE W 2 ST o]
IS E gk M MR EE A9 2 33 R 9] F R E UER o,

V.CE ZREA R A2 gt 2 0 2 BHP A g Al A2 W] 25 55771
ol F7hghe A Ao 2 3}3HE0] 0.01 uM A 2] E 7 -$- t-BHP A g ol 2] 3t
AdHom S AE W Z 57 AN SIAL, 0.02 uM A 28] 2o =
3 e AE U 2 55 JER AT whebA, Ao 2 315 A2 Al

t-BHP A 2]ol] 2|3k Bl g4 A2 W 24y w12 S7P7F A er fgadhs

A o 3: A frobA| E(NIH/3T3, B3 wiol AfrotAl X))ol i A AE B3
&y

AfrolAl 3ol gt RS a3tE ghlstr] 918te] NIHAT3 Al & 8 X 103 7|14
969 Eel o] Eoll #510] 18-24 Ak vl ¢Fak it A Ao 3HeE o] HF 5 =7t
0.1, 1 uMo| ¥ %5 3| A sto] 7} ol A 2] eF3) a1 15-20 + vl st Aot

ol e} =®, &F B o] E, RSL3E 747 HF5 =7 22 3 uM, 30 mM, 3 uM©]
A A 2] &k} 01 244 b vl Fak vt 2 E}SEA BT 59E gl
#3ke] Cytotoxicity LDH assay kit [Dojindo; CK12]-& ©]-83}] LDHS| A 3 €]
TH AL B AT (FershAl A abd, A3t o et ~¥l, FFEfHo] E
RSL3E 24/“1 AT 2 A A A7 HADE Al S 70w F 0}04
2L 969 Z# o] Eof] 71t} Kitoll 3+ assay bufferS 70 ul/well (4=
T Yol F, YR RAL Aol A 1581 v A 71T, Bl sk Al E o
A8 2k3lo] | Stop solution 35 pwl/well ¥ 3, iD3 ¥4 3 A & o]-8-3F4] 490
nm 342] &35 1S S 3] % inhibition 4FS AAFSFE T 3 200 3=

101 of| g} 2~ ¥l FF e o] E RSL30l T &F A A] o) 31312 2]

7} skl wpE Al EAPE S YER T

! RSL3ol o & A -f o} Al £(NIH/3T3) ol A &

k
[\®]
-
I
[>
EE
il
At
o
é
X.n
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[771]

[772]
[773]
[774]

[775]
[776]

[3%2]

o gk~ ¥l 3 uM =FEHH o] B 30 RSL3, 3 uM
mM

2 Al o 0.1 uM 1OuM | 0.luM | 1.OuM | 0.1 uM 1.0 uM

inhibition (%)

Ferrostatin-1 0 96 98 98 100 100

1 99 99 98 97 98 99

2 99 100 98 99 100 100

14 38 100 97 96 100 100

19 100 100 95 97 100 100

29 0 99 98 97 100 100

41 0 0 99 98 100 100

46 102 99 0 96 0 100

AE A 4: FAAEZPC-12, TF F-AA T B3 A X APE B35 57

HAA ) et BHE a3E gsty] Yte] PC-12 A EE 1 X 1047014 964
Zd ol Eol] ¥F3to] 18-24 A ZF | et vk, A Aol 34329 HF 557}
of gt~ ol A 0.1} 1.0 uM, = FEFH[ 0] E o] 4 0.013} 0.1 uM, RLS3° 4] 0.3
uM#} 3.0 uMo| ¥ 55 s A sho] ZF Aol A 2] skl ar 20 - vl skl
o gt ~¥l, S FE | o] E, RSL3E 747 HF-5 57k 242 1 uM, 10 mM, 0.3 uM©]
YA A2 etd o1 244 E v Fek v 7 slet e o] Be matE g]let|
#3ke] Cytotoxicity LDH assay kit [Dojindo; CK12]-& ©]-83}] LDHS| A 3 €]
Rl A B SASEATE bk A A st Al 3ol dl et A", FF e ol E
RSL3E 24A13F A & 7F 2 Al Aol A Al 27 EA N E s s 70 ul® 0}04
2L 969 Z# o] Eof] 71t} Kitoll 3+ assay bufferS 70 ul/well (4=
) Bold ¥, TUE AAAL 2o A 155 1E HEE A 71 Th W sl AL E 9
A& FHzHst ], Stop solution 35 pl/well ¥W-2 2, iD3 W3 F =7 & o]-835}1o] 490
nm 4] FF5 ghE S48 % inhibition k& AlAFEATE I 3¢ &=

2490 ]E‘rﬁ*ﬂ,la}ﬁrﬂﬂ o] E % RSL39l tjf 3t %‘/\1 o

sttt 24 w5l & A EAPE T AaE S vER AT

¥ 3: o g2¥, FF e o] E, RSL39 t) & 22 A £ (PC-12)0 A o] A FEAHE
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[777]

[778]
[779]

[780]
[781]

[3%3]

of gt ~¥l, 1 uM =FEH o] E| 10 RSL3, 0.3 uM
mM

2 A] o 0.1 uM 1.OuM [001uM | O.1uM | O3 uM | 3.0uM

inhibition (%)

Ferrostatin-1 100 100 29 99 100 100

1 100 100 77 100 100 100

2 100 100 96 100 100 100

14 100 100 45 100 100 100

19 100 100 100 100 100 100

29 0 100 22 71 26 100

41 100 100 76 100 100 100

46 0 38 4 6 0 100

A 5: AZAEMHIC2, A ATHE) Ut A EAE BE a3

A Eo thet B matE 83y] Yste] HOC2 Al EE 1 X 104 712 96
EH ol Ed] &F3to] 18-24 AIZE vl ¥t it Ao 3}etE o] HF 5 710.1,
1.0 uMo| ¥ %5 3| A sto] ZF Aol A 2] eF3 ol 15-20 - v st et o gk~ |,

= FEH o] E, RSL3E 717} H &5 X7F 22 1 uM, 25 mM, 0.5 uM o] =] 7|
A e)st gl om 24A1 3 sl th. 7 3= BE ga9E gelstr] st
Cytotoxicity LDH assay kit [Dojindo; CK12]-&- ©]-83}o] LDHS] A3 9] #-H]
QLB S35t (FEFehA Ay s, Alatol ol gl aEl, S FE o] B
RSL3E 24A12F A & 7F 2 A Aol A Al 327 FA YA a5 70 ul? F 3}04
A2 9698 Zd ol Eol 11t} Kitell E3H4E assay bufferS 70 pl/well (=
T Yol F, YR RAL Aol A 1581 v A 71T, Bl sk Al E o
A& FHzHst ], Stop solution 35 pl/well ¥W-2 2, iD3 W3 F =7 & o]-835}1o] 490
nm 342] &35 1S S 3] % inhibition 4L A ARSI T 400 3=
HFEA 2 0 5420 olgb 2, S Fpl| o] E, RSL3¢] th gt Al A of] 3}3H& 9]
7} s 5o & M EZAME &S UER ST

E 4: ol g2¥, SFEP o] E 2 RSL3dl| o 3 41 A Z(HIC2)l A 9]
AEAPE B35 a3}
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[782]

[783]
[784]

[785]

[786]
[787]

[354]

of gt ~¥l, 1 uM = FE 0] E, 25 RSL3, 0.5 uM
mM

2 Al o 0.lyM | 1.OwM | O.1uM | 1.OuM | 0.1 uM 1.0 uM

inhibition (%)

Ferrostatin-1 100 100 95 97 83 100

1 100 100 97 98 100 100

2 100 100 97 98 100 100

14 100 100 97 99 100 100

19 100 100 99 100 100 100

29 1 100 6 95 10 100

41 100 100 99 98 100 100

46 4 100 4 94 15 9

AEd 6: A A ol Al £(NRK-49F, H A4 A frolAl F)oll 3k A ¥ AL

A A FrobA 2ol e e a5 17| #18H] NRK-49F A5 1X 10
96d Z o] Eoll ¥F3lo] 18-24 A ZF v Ft vt A Ao 3H3H=-of HF
7401, Lo pMe] ¥ =5 3 Alste] 2} deof] A 2] ekl ar 15-20 - vl sk
g ~¥, S F el o] E, RSL3E 2447 H &5 57 22 3 uM, 75 mM, 3 uM 9|
YA A2 etd o1 244 E v Fek v 7 slet e o] Be matE g]let|
#3le Cytotoxicity LDH assay kit [Dojindo; CK12]-& ©]-8-3}o] LDHE| A 3 <
Rl A B SASEATE bk A A st Al 3ol dl et A", FF e ol E
RSL3E 24A13F A & 7F 2 Al Aol A Al 27 EA N E s s 70 ul® 0}04
AMZE 969 FEol Eol &1t} Kitell 3£ 3H¥ assay bufferE 70 pl/well (A=
T Bl XA I Ao A 158 E WS A ZITh W gl Al o
A& FHzHst ], Stop solution 35 pl/well ¥W-2 2, iD3 W3 F =7 & o]-835}1o] 490
nm 3-749] FF5 418 54 3Fo] % inhibition kS Al4FSFSI T 3% 5o =
HFEA 2 78 220 o E}_AEA_, = F B o] £, RSL3e] th &k A A o] 3}gH& 9
Z} s o) e A FEANE ZaES VeI

Hil

E5: 82", SFEY o] E ¥ RSL39| o g 23
A ol Al Z(NRK-49F)ol A &) M| E£AE 8.5 § 3
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[788] [3%5]

ol e} ~¥l, 3 uM = FEHH o] E, 75 RSL3, 3 uM
mM
A A< 0.lyM | 1.OpM | 0.1uyM | 1.0uM | 0.1uM | 1.0uM
inhibition (%)
Ferrostatin-1 98 97 90 100 97 97
1 96 95 100 100 98 98
2 97 94 100 100 98 97
14 96 93 100 100 97 97
19 96 95 100 100 97 96
29 3 93 17 100 0 96
41 96 94 100 100 97 97
46 5 64 13 16 0 5
[789]
[790] A dd 7: TGS A Z(ARPE-19, 917 Bt g s A X)ofl ti 3t A X AE B &
27

[791] WG A R e RS 535 g]lsty] 918kl ARPE-19 Al £ 5 1 X 104
WA 964 = o] Eof] I-F-58F0] 18-24 4] Hoko}oﬂq AN 330 &
§57F0.03,0.3 pMo] ¥ 55 3|4 aho] 7 Ao A 2] st qlar 20 -l YFat vt
]ﬂi%xmﬁaﬂﬂqzitﬂ FZh 10 uM, 0.3 uMo] = Al A 2] 3F5] o
24X ZE A eFstA Tt 7F 313t = o] B a9 E Eelste] 98ke] Cytotoxicity LDH
assay kit [Dojindo; CK12]-8- ©]-8-3}o] LDHS] Al % ] +-H] A% E 54313t
reFat A A s, Al Eoll o) gk~ ¥l RSL3E 24417k A 2] 7} Bt A ol A
A F7HEANE NS 70 WA FHsko] A 22 9649 E e ol ol &X1t. Kitol]
¥ assay bufferE 70 ul/well (M 53 53) Yol &, T2 241
Aol A 15%-3F HES AT Z1T), A shE A& o] A8 723, Stop solution 35
ul/well ¥ 3, iD3 ¥4 =1 E o] &3t 490 nm 2] 535 4L
ZA8to] % inhibition k& A TE E 60l &= iﬂii/\] 2 k=29l

Zk
1 e

waiaﬂmuﬂmﬂéﬂﬂﬂﬂUAﬂ Lol whE A EAPE AR S
e AT

[792]
[793] ¥ 6: ol 22 ¥l 3} RSL3ol| o 3t e 3 Al £(ARPE-19) 9 A 2] A ZAHE
B3 a7
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[794] [3E6]
ol gt¥l, 10 uM RSL3, 0.3 uM
2 A] o 0.03 uM 0.3 uM 0.03 uM 0.3 uM
inhibition (%)
Ferrostatin-1 96 100 68 100
1 100 100 100 100
2 100 100 100 100
14 100 98 82 98
19 99 100 100 100
29 22 100 18 100
41 100 100 100 100
46 3 64 5 43

[795]
[796]
[797]

[798]
[799]

76

A o 8: 74 A £(MLE-12, 7 #4394 3E)o] gk Al AME B35 53

F ) A Foll et BE G732 515t7] 98He] MLE-12 Al ¥E 5X 100 7|4
969 Eell o] Eol F-3t0] 18-24 A v YFal AT, A A o 3}ehE o] HE w57t
0.03,0.3 uMo| ¥ =5 5|4 3to] - of) A 2] akql a1 20 i ¥l &3Stk RSL3E
2327 AEE 57 247 1.0 uM o] B A A 2] & 01 2441 71 vl oF ST, 7}
3I3tE 9] o g395 gelslo] 9135Fe] Cytotoxicity LDH assay kit [Dojindo;
CKI2]Z o]-&3te] LDHO| Al o] ¥-8] A =5 At} LefshAl A shd,
Al ol RSL3E 2441 3E A ) 7F 2k Al Aol A Al E7F AU A5 70
Fste] AMZEE 969 Z#| ol Ee] &1t} Kitoll 3£31H¥ assay bufferE 70 ul/well
AEZ23 53 Yol F, A= ZAar oA 1583 vk A 71t), W 3k g
A& o] M-S #2351 Stop solution 35 pl/well -2 5, iD3 ¥4 F 5 A=
o]-&5to] 490 nm g FF 5% gh& S48 % inhibition k& Al4Te AT &
700 HFEA 2 i E4 QN RSL30 thdk A Ao 313t= 9] 7 5 5o uE
A AV 2SS YER AT

¥ 7: RSL391| o 3 = A u] Al £ (MLE-12)0] A & Al FAE 8.5 554
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[800] [X7]
RSL3, 1 uM
2 Al o 0.03 uM 0.3 uM
inhibition (%)
Ferrostatin-1 25 98
1 88 100
2 84 9
14 50 100
19 93 100
29 0 95
41 95 97
46 0 7
[801]
[802] Ag o 9; Ao 3FE v ud 3FES 5w
[803] 2 Ao 2 318 E-Ql N-ALol SR Al el 5. (HEA W EN-2-H d-1H-91 5-7-0} 71 2]
OLE &) =)
[804]
H
N
(O~
'\
[805]  °fest wenE = A I E «%»4 X E%ﬂﬁﬂbﬂﬂdm
)9 6‘E:]XO]_lg_l%‘ }\]Z—l— .z__ d ‘8} U‘—:]-Z_—l] (AUCIdst = AUCmf), H ]—7] (t1/2) o gi q_E]—
AT}
[806] ICR v}9-2~0f 2 Ao 2 3}3+&-<1

N-Alo] &2 Al e -5-(H| S A W &)-2-7 d-1H-Q1 5-7-0} 712 10 mg/kg e SO =
A Fo BT o] F,0.5/1/2/4/8/24 A 3k A apE Al o A npg-229]
oFE e 2 HPLC-MS/MS ¥4 ol o8] 2481, 2 1= 24 A7+ A 7
Ao A mlg-220] H & A& F ] OFE 555 HPLC-MS/MS &3 of] 2] &
Fst . @4 5= o) Algbet 54 WA (AUC,)- 4960 ng/mL=
SAEJ AL, Fo 2 A2 A el A DA ] oF=-5 571 546 ng/mL “L¥] L ]
W oF&E 55711043 ng/mLE A o ¥-d oF =55 v &0 1.91F YERY
- 2 Y W | mERE BTk e o 24 A A 1 Al e A 5=
§A112«1@%Lﬁ”“m OFE5 57} 4.7 ng/mL 18] 3L ¥ W} oFE H57}57
ng/mL=E 574 ¥ o] ¥4 k5% ] Fo] 1.230. = o] H3] i | o=
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[812]

[813]
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[816]
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EF2-{[7-(cyclopentylamino)-2-p

henyl-1H-indol-5-

D
=T on

vl sl ol 3}3HE- [7-(Atol E 2 HEo}r| )-2-3 Y- 1H-21 &-5-L |
SZ2E3] 10-15117719]) whak
ICR v}-9-2~0]] H] 3L

Fdsto] ARR-3EA T
o 3}31E-2 10 mg/kge] 8702 7 Fo5 ) Fof 2,
HPLC-MS/MS

Ilmethanol} &] k=3t =4

0.5/1/2/4/8/24 N 7+ ATk A Aol vpeo] EAF ) kR ELEE Y
Bl ols) S5k, 2 iz 24 A7k b ARG vhe2o] M A% T

[e) A= =
¥ %-—'——E’.

=l

=4 x) ] Fo] oA F AT A Aol A &) g'k

HPLC-MS/MS 33l ol 3] 74313t}
Hl o] 313t2-2] A3 A3 55 o) A7 34 WA (AUC)=

eF

) .

L0
= -

5458ng/mL &

= 7]— 1122 ng/mL “12] 31

Y oF&E F57F95 ng/mLE S E o] ¥-dA oF H] o] 0085 VeI,
EE Fo 24/“1{?73?%*1@01]*1%%%3%5‘414M% 5=7F A4 H A
ootk
A Aol 2 BpghE o} Bl ot B}t Gt Fol Al AR o H Dt ] W
&529] g3t ol o] Bl & &t7] & 8ol YERRlaL, o] o] a2 E A 2 H =
3] LER AT
R 8: AA[o 29t vl ad 32 H/BR T HE
[£8]
Test article: A A 2 H] 3 o]
Dose (mg/kg): 10 10
0.5~24hr AUCl, 4940 5359
(ng-hr/mL)
Time (hr) Plasma Brain | B/Pratio | Plasma Brain | B/P ratio
2 546.1 1043.2 1.91 1122.4 95.1 |0.08
24 4.7 5.7 1.23 0.0 0.0 NA
AUC, (ng-hr/mL| 6605 12581.1 1.9 NA NA NA
or ng-hr/g)




79

WO 2023/013996 PCT/KR2022/011213
[817] NT: not testedNA: not available
[818]
[819] Aol 2 st3t= 3 vl o] $}51= o] obFsl Ay A
(820 V] 8ol A 2ol st 5 gliz sl Lol, B4 5 of AE A WA (AUCL)
7o 2 A Al el 29 B 3l o] 3}3FE-2 4940 ng/mL thH] 5359 ng/mLE 574 = o]
Hl5d el A = EE S B
(8211 SHAR, ]t o] A6 %ol 2 A2k AT A el 4 DA ) b 122
ng/mL 18] 31 ¥ W] & FE7}F95 ng/mLE SA ¥ o] H-F4 QF & 5% H| o]
0.08% WFEFtaL, Ao 2 31 §h= 2] 45 5o 2 ARF A Al Dl
oF=-5 %7} 546 ng/mL 12| 3L ¥ W] oFE %7} 1043 ng/mLE SA o] H-E 4
OFE- L H]Fo] 1.91& YeR) ¥ ale] o] HH% sl =258
B AT L3 Fo] 24 A[RF A3 Al Blatel o] 9 I H o] of e wTt
S HA G2 Aol Hlgto], Aol 29] B9 A W =5 5E7F4.7 ng/mL
A ¥ W FE FE7FS5 T ng/mLE SR E ] W8 oFE 55 v &
1230 % o] 3 Blal 3}9t= ﬂ%ﬂl 5‘4 ﬂ% e =5 7 0
[822] e rAsHAA H W mFo] &
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T4
AT 8] ek 19] BahE, ool oA, ole] ulakE, ol o] S31E,

iz o] o] S 0 R B G5 A:

/\1—7] ﬂ_tﬂN 1011}\1

RI-& 3,:/\ L= C, 80L7lo]

R2= 74, 5 WA 109419 0} .5 WA 1097} S E 2o’ C e,

L= Gy 1 R2= SR O =2 XS5 A B 2] gk,

R¥E= 4, Yol E 5 W] 109 22] o}, 5 WA 109 4H9] 3 H 2ol H

C &7 CISOL:’/\] -C(=0)-X, -CH(OH)-X, -CH=CH-C(=0)-X, -CH,CH,

-C(=0)-X, 5= -CH=N-X, ©] 31, R32] 5 W X] 104 #}2] o}H, 5 A

109 2}e] & e &2ol’, = C A2 X187 YE X85 A

H| %] gty 1

A7 A7 X R YE A2 S5HA 0" SR, sto]| BEAL CuYE, Crg

TRAA, CyEFALL Crsoll 22, 5 WA 109 22] o} F 3 5 4]

109 #}9] | Zold 2 o] Fo] X = ol A A8 ¥ = 15 o] dola

R*:= -Crs A #-0-R7 ©] 3L

R7& C &2 L= -(CHy)W-Cop Aol 2247 ol m 2 1 W A] 49]

24/\ ]j_r

R % 2k R6-& e) Z} 7} %
-(CH,),-Cs Aol 22
g ZAel 22U, 5 A 1 JXH old, WA == 5 WA 109 A2
S E| 2ol o], pi= 1 WA 49] Aol aL

RS L Re:= &2, C, &, clg%li’/ﬂ c18 27l 2 2 (=0), -C(=0)-C

18031_781, 'C( O)OCISOLyl 2L 'S( O)ZCI 801_7] ]'?‘ Z s T':l 1

AE e = X 87| REC = Bh) o] 4 2| $he] 7 v vl X S T

773 2] Al 13kl Lol A,

stebr] 19 3hgh=-3 st7] sheba 22 A ¥ 5=, 3ok e, o] 9] o| A A A,

ol o] Gul s}, o] o] F73} =, Hi= o] of ofstA o 7 5§75k o

[Sheb4 2]

)

o= 24, Cyd A, Cu AL Cupitel 2244,
2 73], C3 10°ﬂEﬂi§L—/\]‘ ]g_ OE]_7E], (CH2)p C3 10
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O.
T R

7] Aol A R A RS Rs W A] R7-& ZH2}; A 1 gol| A 4 o] ¢ nf-e}

n > 1WA 49 Aot}
| oA,
= A= C g ol
waLSmﬂ~%¢%ﬂamqws%34ﬂ%ﬂﬂﬂi%ﬂ%
EgshE 5 R 81 ALY FE| 2ol C &, = C T Aol AL, R2=
TRAO T X FHE A} v x| 3]
R3= G4, Yol EY 51X 84 #k] o} N, 0, E S F 3l o] /<]
SR AAE E5ehi= 5 WA 84 AL FEl 2o, C &, CieE A,
-C(=0)-X, -CH(OH)-X, -CH=CH-C(=0)-X, -CH,CH,-C(=0)-X, 3=
-CH=N-X, o] 31, R*¢] 5 W] %] 8 =}2] o}, 5 =] 8 =}9] sl el 2o}d
T CLed e X37] YR X 3% A 8] X 3k,
A7 AV X R Y= A4 S om SR, stol = %1Cm%ﬂcm
TRAU CEFALL Crsoll 28, 5 WA 8] o} H I N, 0, X S =
St} o] o sl H 2 YRS E3hshi= 5 WA 8U AL FE Zold R
o] Foy x| = ol A A B E = 1°& o] Aol aL
R4= -C &4 dl-0-R7 0] 2L
R7Z C ¥4 = (CHYWw G Al E2EZ oI, m & 1 W A] 49

[7d -3} 3] A

garolaL,
RS RS A7 YA LR 748, C e, Ce@ T, CoAeI E 28,
-(CHy),-Ci Aol 242, Co 8l 2Al F 2282, «(CH,),-Cs

el A ol F 2, 5 X 8 AAke] of e, WA EEN, 0,2 § F st
olabe] el & A S E3ehi= 5 WA 8 Aol sl Lok ol m, pi= 1
WA 49] Aol L,

R R RO= FEA, C o, CleE AL, Ce B 2L, 5 4:(=0), -C(=0)-C
162, -C(=0)0C, & B -S(=0),C AR o] F-o 4] = ol A

AE = A 37| REQ 2 sl o] X ] 7 v w x| gk,

3}gh=, ol o] o] A A, o] o] G}z, o] ¢] 3=, Hi= o] 9

ol H o 7 3873 .
714 4] A 18l 9ol A,
R2= G4, B= 5 WA 109 7}2] ofH <l

Bhehz, o9 oA A, ol stz o] 9] 8k, iz o] 9]
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oFelx o 7 54753 .
[7 % 5] Al 1 &l §lofA,
R3= 5 WA 109 2H9] o} E =5 WA 109 2H9] s 2ol olal, Cy,
o 28 o] X|3t7] YR fu} o] X $hy] A v} H X =W =
R3= C bz olar, sto| =5A C B2 Y, J C L ESA ol A A e s =
X 87| YE sl o] Af x| $HE 7 B] x| g,
3H3HE, o] o o] A A, ol o] & ujst=, o] 9] 3=, = o] 9
oFsl 4 o 7 58753 ¢,
7% 6] A 1 8ol gloyA,
R¥7}F-C(=0)-X ¢l B9, X &= C  FE L Z ol ALy
R37} -CH=CH-C(=0)-X¢! 4%, X 1= C\x&=A], = 5 WA 10944
ol o] A1},
R7} -CH,CH,-C(=0)-X % 7, X = Ciy A, Haz Sho] EEA o] AL
L=
R37}-CH=N-X%! 9, X = C s & A4,
3H3HE, o] o o] A A, ol o] & ujst=, o] 9] 3=, = o] 9
O‘ttﬂ;ﬁ o7 31_9.7].%6& %1'
7 -3 7] Al 13kl Lol A,
R’ 3 ROE Aol CyoALol S 2z o] 7
R° % Ré 5 O] = a7t Aol o, v ] St C 8, CsE AL C
3—10/\]‘ ]EEOEL@, (CHZ)p'C3 10/\]‘ ]g-E-EL 310°ﬂEﬂ§-/\]‘ ]ELEOEL?E],
-(CHy)p-Cs 8l H| ZAFol Z 2 U2, 5 W A 10«J?<H ol WA, L= 5 A
1092 e] g 2ol o, pi= 1 WA] 49] A570]aL, o 7] A
e 2ol 2247 e ZolH 2N, 0L S T 5L} o] 9]
SElZAAE Edste,
3}3t=, o] 9] o] A A, o] 9] &5l E, o9 73 E, = o] 9
O‘ttﬂ;ﬁ o7 31_9.7].%6& %1'
[%d -3 8] Al 13l e A,
RS 2 R6 == 3} o] Ao C 8031_781?_] 73‘?‘, %] %17] R3-& Cis A=A ]U:],
R5 4 Ré 7 3l o] o]l No| SHI Z YA E E3H5F= Cyy
S EH ZAPol ZF 2 A A5, 2 37| R8-S -C(=0)-C, &2, -C(=0)0C, 4
7 2 -§(=0),C LA R o] Fo] A= ol A B E L1 BEi=
R’ @ Ré F= 3L} o] A}o] Sof &8 2 AR E E8Hsl= Cyy
S ZAPol ZF 2 U A5, X 37| R&S F4(=0)2,
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H o oz, S E, 0|9 o] YA, o] o] FUIBHE, oo 531 E,
of efat 40 2 3 87bs T 9
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Edtsto]l = &3 #4-A-1H-A E-7-01
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<3>5-(H Z A W E)-2-3) Jd-N-(8]| Eg}5fo] = & 3] @-4-2U v €l)- | H-¢1 &-7-
o},

<4>N-(1,1-t}0] 5 2B QF-4-)-5-(| F A v ')-2-9 - 1H-¢1 &-7-0} 1l
<5>5-(H S A W E)-N-(1-W & % 2 d 4-7] 5 2] D)-2-9 - 1H-Q1 &-7-0} 7
<6>1-[4-[[5-(¥1 5 AT 9 )-2-9 D -1H- 91 35-7-9 Job ) 1-9] o 2] o ol
=

<T>N-(44-U}o] & F L2 Ao F 2 I 4)-5-( FA v E)-2-¥ - 1H-}1 =7
~o}l; <8>N-Hl A -5-(v] 5 A] ] &])-2- 5 -1 H- 91 5-7-0} ¥ ; <Ostert- -
4-[[5-(H EA W E)-2-3 D-1H-Q1 &-7-Aobv] = ]-3) 3 2] - 1- T2 ) o]
E:<10> N-o}o] A X 2 d-5-(| & A &l)-2-5 d-1H-¢l &-7-0} 1l
<11>5-(A S A M E)-N-(1-1 E-4-9] o] 2] &)-2- 9 I - 1H- 91 5-7-0} ¢l
<125N-Q2-H 5 Al o &)-5-(ol| 5 A ¥ ©)-2- 9 - 1H- 1 570} 1l
<13>5-(] =5 A ¥ &)-N-(3-v] 5 A| 22 )-2-9 - 1H-}1 = -7-0F R
<14>5-(H S A v ED-N-(1-5 2~ B 9F-4-21)-2-3] - 1H-]1 &-7-0} vl
<15>5-(tert-F-E- A W ©)-2-H I-N-e| Eg}5fo| = 2 9] #-4-2 - |H-Q =-7-
o}l ; <16>5-(tert--5-A| W] €l )-N-A}o] Z 2 & .2-5 d - 1H-¢1 =-7-0} 1 ;
<17>5-(tert-3+- 5 A] ¥ & )-N,N-T}o] Alo] 2 # &l -9 - 1H-¢1 &-7-0} 1l
<18>5-(W| & A W €l)-3-3 I -N-8| Eg} sl o] = 2 3] &-4- D -1H-¢1 &-7-0} 71,
<19>N-A}o] E 2 H E-5-(o| 5 A v &)-2-31 - 1H-91 5-7-0} 7l
<20>5-(°l 5 A W €)-2-3 I -N-(El| E g} 8} o] = 2 -2H-3] -4-U)-1H-¢1 &-7
-OFRLQISN-Abol E 2 8 Y-5-(0] 4 Z 2 A v E)-2-9 d-1H-}1 &-7-0} 7]
<22>5-(0) AZ 2 Z A v e)-2-9) d-N-(8| Ee}3to] = 2 2H-3] #-4-Y)-1H-
ANE-7-0}R1;

<23>7-(Atol & A g ohw] 1.5 (ol AT E)-2- 5 - 1H-Q1 -39 WU E
2].
<2455 ()| A # €)-2-) d-7-((EH E &} 5fo] & 2 2H-5] @-4-2)oln| 1) 1H
SlE3- 7R EH,;

<25>(E)-7-(AFol 2 | opr] 1)-5-(o| H A vl E)-2-3 - 1H-1 &-3-7HE.
rstel = 0-HE =4,

<26>(E)-7-(8] 2~(B] E &}8} o] = 2 2H-31] #-4-2 )0} 1] 1)-5-(o]| EA] W] El)-2
- H-1 E-3- 7k ) 3| = 0-vE &4

<L27>(E)-5-(o EA v e)-2-3 J-7-(8]| E g} 8l o] = & 2H-3] @-4-Y)o} | i)
-1H-Q1&-3-7FE & E] 8] = O-vl e =45
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<28>N-Alo] Z 2 3 El-5-(ol] F A W &)-3-(H F A W E)-1-H & -2-5 - 1H-
Al=-7-ofnl;

<29>5-(o F A # E)-3-(H F- AT # E)-1-1 e -2- 3 | -N-(F| E g}l o] =22
H-3] &-4-2)-1H-91 &-7-0}11; <30>v &

(BE)-3-(7-(AFol E 2 op 1] In)-5-(of H A Wl E)-2-9 I - 1H-Q1 &-3-Y)ot =1
ol E; 31>HE

(E)-3-(5-(oN E A 1l &)-2- 3 | -7-((H| E g} sl o] = 2-2H-3] #-4-A)o} 1] Ir)-1
H-QlE-3-d)elad ol E

<32>1-(7-(Atel E 2 A E opu] 1n)-5- (ol FH A v E)-2-2 I - 1H-91 &-3-9)-2,2
2-Edo] ZFQ Zoleh]-£;

<33>1-(5-( EA] ¥ &)-2-8) d-7-((Hl E &} 5} o] = 2 2H-5] @-4-2)o}l 1] 1)-
IH-915-3-2)-222-Eg}o| 2F QL 2-1-2;
<34>(B)-3-(7-(Atol 2 3 e oln]| )5 (o H A v &)-2-9 - 1H-A &=-3-Y
1-Ed S E2-ell- 1

<35>(E)-3-(5-(| H A H &)-2- lé7«ﬂEﬂ&ﬂEizH4ﬂ¢ 210l
¥)-1H-1 5-3-2)-1-F| I ZZ.2-9l-1-&,
d&uﬂﬂ]ﬁiﬂ%}]-5@%”]%Hﬂ%&ﬂﬂ%&%ﬂg
2-Ed}o]| HF Q Zof| gh|-
dhk@@@%1hﬂz]é7«ﬂ€ﬂ&ﬂtizH434mpwﬂq
1H-Q1 &-3-9)-2,22-Eg}o] ZF Q2 -1-&; <38>1 &

3-(7-(AFo) E 2 g opn]| 1)-5-(of| F A W ')-2-9] - 1H-91 5-3-Y) I 2 3}
Lo o] E: <3951 El

3-(5-(oN E A v E)-2- 3 - 7-((B E}3F o] = 2 2H-3] #-4-Y)o}H] 1)-1H-
E-3-)Z 2o o] E;

<40>3-(7-(AFo) Z 2 E o} )5 (o Z A W ')-2-3 I -1H-Q1 &-3-Y) =
2 ool 4h

<41>5-2-M| 5 Al o &))-2-7 I -N-(E| E g} 8ol = 2 -2H-3] #-4-Y)-1H-1 &
-7-0}1; <42> N-Ao] 2 2 €l-5-(2- v E-A] o €l)-2-3 - 1H- 1 &-7-0} 7.

<43>o &l

2-(7-(Akel E 2 A E opn 1) 5-(ofl A v &)-2- 51 - 1H-1 E-3-2)- 1H-©]
HthE- -7 A o) B

<Mw%ﬁ((W%MP%Qﬂé7«ﬂEﬂﬂﬂEiQHﬂ%4%P}

m

1] 1)-1H-¢1 &-3-2)-1H-0| 1|t} Z- -7} 2 g o] E;
<455N-Apo] 22 €50 5 A] 1E>-3-<1H-o1 " THE-2-9)2-9 - 1H-3]
5.7-0}H;

<46>5-(°)| EA| vl €)-3-(1H-0] 1] v} Z-2-2)-2-5 I -N-(H]| E 2} 8} o] = 2 2H

-9 @-4-91)-1H-21 &-7-0} 71,
db%%éﬂ&i%]]%HHQE%&QEEQHﬂ%#%HHﬂ%
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[7d-7-8F 10]

-7-obel;

<48>5-(Atol F R Z 2 H | FA)H E)-2-9] d-N-(H| E ¢}t o] = =2 -2H- ]
T-4-)-1H-¢1=-7-0} Rl

<49>5-(ol &AW &)-2-9 I -N-((Bll E 2} & o] = 2 2H-3) &F-4-2)w &l )-1H-
=-7-obul;

<50>5-(3- H A 2 2 d)-2-9 I -N-(8| E g} sl o] = 2-2H-9] #-4-)-1H-<!
=-7-o1; 4

<51>5-(3-ol HA| Z 2 )-2-5 I -N-(E| E&}3Fo] = 2 2H-5] #-4-)-1H-<]
=-7-oFql.
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WYY, PxE Aol sFTAETE, A2, A, A,
dAFEL, 0N, B4, 2 2olmA $F, A4, 4E,

P 2T, S, D, AR, delohy, THFFE, g &4,
AREAARL, B DA A 4, ol G, ol &k Enr A
g, e, A4 rhol B2l s YA B R, B Al
s L S Ak R da g FE R ol A, FUA,

A
E(NSAID), Aol &2 22X # (cyclosporine),
L
h

=
=
A7bEo] sh el | 3 AL, WhAbs 3= UVell o] ko] o] 3t 424 2 o] 5}
AR A FA AL, FAMA NGAD, 4AHE, FAE, A
i=d

= B
493 (necrotizing colitis), Ulo] 212~ 73, A 2 A x| A 3] A&
A

H, A8 2, Hles™ nd ), v H 44 #H2 3 (chronic obstruction
pulmonary disease), 5 %4 |2 -7-3}5 (idiopathic pulmonary fibrosis) %
A H 4 R7-315 (cystic fibrosis) & E g5 954 #H A 2 (chronic
Inflammatory pulmonary disease), & <3 %} (demyelination) 2}

9 F 2 815 (ALS; amyotrophic lateral sclerosis)E 3§86} =
G2 A g dleWadehs ek 18S HEF, Zebol 2 A
(prion disease), ¥ A F, & ataxia), HF&, Q1A & 7HE, w2 W,
AAA3L ol A Al A EF 5574597 35 (atherosclerosis),

(e}
aEga APY YRS ERIE S

>,
Bk

bowel disease), &F 2 ¢Fe] A o], SHubH A Al 4 bkl A ALA R Wl Ak
L g 2tehE Al 7kl I A, WE, @58 F (cholestasis),
BN 7 A s, B8 AT, 7 Aell, d4F AFS (lactic
acidosis), 248 Z* (lactacidaemia), 3 & <=4, A A1, A5 A5 A4 A &

A

A3} (cardiac conduction defect), 3 &5
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