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R1, R2, R3, R4 % Ro= 27 mgA oz H, @2, UYEH, A3 = HX3E G, &2, X3 s x5
Cos LA, X3 = HX3E Cg A, X3 T B X3 C Aupd, B X3 T8 v X3 (g obo
ol A,

R1, R4 9 RoE 77 w942, H, &=, UELH, X3 =& HA3E G €2, X3 == vX 3 G S
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b 49 U1K 799 Sl
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R72 &=, UEH, YE=R, o, Mupd, Hyjd, dxd, =54, A& E= vx8d Gy 24, A8
E= HIASE Gy AE2EZ, A$ E=x= mjxgd 39 WA 10949 dHzAES=9d, A& e v ke
Crgp @2, A% T HASE Cy S=EFALA, AF = WX Gy S, A& = v G
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W, EE 3% ok /18 £8E & A,

g
i)
b
e

13} obdl, 23 of

fo] "MAuld (sulfanyl)"S A¥EA R-S-R'(7]o| A, RE dZola, R'E H EE dZAd)E FA|HTE, go] "
A (sulfinyl)"2 QA R-SO-R' (3714, RS olx, R'E H B o2Ze)2 AL, o] "dyd
(sulfonyl)"& dukA R-SO,-R' (7)ol A, RS ¢Zola, R'= H e 479d)2E FAHT

go] "8 =22 (hydroxyl)" -OH= EAHTH,

go] "FEEL "= N, 0 2 SEREH =dzow Mud 1 WA 47)9 dE RIS Gels w3} .JEE R
Ho=w Exsld 4-, 5-, 6-, @ 7-H9 FEHZnE L. §of, "FEHzZa", "IAHZAEE", "IAHRZA
29 gy Jsustdor AgHtt, A7) dHZ s dF £9, HEHI| =275, HEZI=2Y

d, HEgs|=2dgd, dedud, dEd=d, ddgnd, SAetd, SAEEYd, FHgAd, tSA
d, dsadd, RaZed, YsEEied, di=gyed, Heemyend, HEHS =2y d, t39
sRygudd, s HEds| =yt doltt. 7] sH R s ReAEY Ex volAlEE A & v
fo] "dZ (alky)"S ¢ xstd A EE HEAY (EE,
% AL € WA Cy, G WA Cp, € WA Ci, C WA Cg, B

e

oz
N
e

& % gol, WY, e, n-xed, oazey, g, o D, -, olzdg,
WD, iso-ob, n-@4, 3 1 A%, 2304945, 10, 128, o, nool
54 ;

T AT AT &S 9] %
go] "AZF2YZA (cycloalky)"2 18y &7 HuZS ouistt. ] AEELL G WA Cp, C WA
Coo, C3 WA Cpo, C3 WA C;, T C; A CeQl & 271 5 At 7] AE2EZ4LS 3 YA 799 AE2Z2

Bl
=

S& zPw. 4] AFEeAe Q9 HeRoR A8 &

i)

AEedY, ASEIY, AESEF)
o] "FEHEAZELZD (heterocycloalkyl)" HI¥EE 183 o4 go)Zs onsict. A7) FHEAZF=ZLY
L 3l oA FElR 9AE EIEE 3 A 109, EE 3 UA 79S8 e AU = . A7) sEEAE
2 o] duprow Ngd & ot

SENGAAY 5 Atk B7] HESAAAL AF o, 3-PSHALRY, 4-H=SARY, 55 =SA A,
6-31=%A 8, TS ERAY 5 LT 5+ vk, A7) AEHAdAe oo Aehow A & A,

$ol " (alkeny))' Hol% SR} ole] WA-BA o FAWC0)E 2 B 2
by, ] A2 C WA Cp, G WA Cy, C WA Cip, C WA G, T C WA G SAd7Y F 3
. 37 dADL dE B0, vd, ZEAd(Ee 4E), FHd, FddHd, A Y F Ao 7] Ad
o

o) AEgor A9 & 9

g0l "AZEWAY (cycloalkenyD) ' 38 ®a& A4 % s} olgel olF AFL FRe: 1Y Wik
% euldth. 47 AFRIALE 9o Auhon Agd 4+ AT,

g0 "d71d (alkynyl)"2 shut o] el AF ARS THA= A ke 2AE @dd gude dEn. Al



[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]
[0049]

[0050]
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A71dE C; WA Cyp, C WA Cyo, C WA Cio, C WA G, BT C WA Gl &71471Y & U}, 7] &1
ge 9o Aegow Aan 4
£ "ol (aryl)' e WIE WA

-, H](bl)_ e E‘j/](trl > = %
Hrd, gEY, AUEL 52 TFT 5 Aok, ) olde Q9 AuHoE A8E 4

H
i)
_)vJ
>‘
W)
e,
b

o] "y ZolA (heteroaryl)"e Zojx el HEIAE
Co-308] Hxx=-, H(bi)- & E(tri)- 17 A=¥d F vk, 47
w, 984, Jrdy, A=, A=dw, oixIA=

AT, A7) FERolES Qo] duA o= X3td ¢ STt

I

gol "ot=d (aralkyl)"e W wspgEAT(oEI])7E 4TS il AghHo] FAHE FdVIE v
T A7) ok2d Al S G A Cudl ok=dAr|d = ok, 7] of=dA X

go] "dElRol=22  (heteroaralkyl)"S SlHZolEA7|7E &77|e] g AFEHo] FHH HF
ojujgtt. 7] sERet=d e G WA Cpdl sElZet=ddr]d 5= vk, A7) s zot=d a2

How A%kd F 9rt.

g0l "AE (yridiniun)" A Ak Qo] BU7] Fol Al TH
FAsta, AW nee] A2k A duEdel € AR Auth. ) Aerwe Pe) HeHoR X

s & 9.

go] "olaAEeH (isoquinolinium)" e o|2FEAL] Ak A A4 Fol AFs] T AT AXH 4
o goleg P, oxAEd uYe] Wit A GuFPel B BFRS )@t 7] o xFEES
qe] Megoz Agy ¢ ot

8] "AHA (alkoxy)"E LA RO-(G7101A, RE AT FAHD, Bs7E Aaeh A Wl 1)
2 ojmjgtc}. 47l &FAE G WA Chp, G WA Cyp, C WA Ci, C WA G, e € WA G

, HIEAL GEA ZREA] BEA] S-S, SS9l ¢ sl

oo
2
o
=y
i
=
(@}
=
flo
N
A
Ji
mz
23
1o
Y
A
Jw
(@)
o
o
o]
=2
>
o
jo]
I
2
Y
o
i
A2
B

718 ougth. 4] o2 ) WA
Cio, Ci WA Coo, € WA Coo, G WA Co, B G 1A G oF7IY = Qlvh. A7) obd & 1] dEjow
&g = et

o] "Jh2Rd (carbonyl)"2 Uk R-CO-(7]ol A, RS H E= &2 BAIECT. A7) 7l2RdL ¢ W
A Cyp, € WA Co, C WA Ci, G WA Cs, TEE G WA G 7F2RE7Y 5 Ao, 7] 7t2Rde 9
Aoz xghd + 2

8o "7h=EA (carboxyl)" -COOHE EFITH. 47| 7t28de o] dedow A&d 5 3l

g0l "ANIHA " 00-8 FFeHE AT odvdch. A7) ARNIFAE ¢ WA Co, G HA G, G )

Al Cp, = G WA G ZHRESFAIZY = Slvk. 7] RS = e degdes Add & gl

8o "2 (phosphonium) " EAI 7] Q1 Axte] 4AY] Fo] Ajste] Fol2d T FFES X
+
7]

ety A7) FA¥FES R-[PRDOR DR (947194, R', R & R'''S 747 SyHozr [, ¢4,
ofd | stgto]l=dd 4 9lal, RS AHE B3 Fad § )R BAE § Y. AV ZAXFES dF B9, E
2)¥d L2 ¥ F (Triphenylphosphonium, TPP)S X&E 4= Q). A7) E2¥ES o Agdez xgd 4 gl
=

’F7] slsha] 144, ] R1, R2 @ R4:= Holx, R3 2 Ro: &8=2d 4 9t}

A7) 38kl 1o A] | ] R1, R2 ¥ R4¥= Hol3, R3S Brolil, R5E FY 4 9t}

371 slsha] 144, ] R1, R4 ¥ R5E Holi, R2 ¥ R3S =z 4 gt}
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[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]
[0063]

[0064]

[0065]

[0066]

[0067]
[0068]

[0069]
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7] 3tehal 1A, 7] R1, R4 2 R5E Helar, R2 ¥ R32 ClY 5 9

471 3sta] 104, 7] R1, R3 2 RS 47 S@Aow 2 T (o, dZoln

7] kA 1elA], 471 R1 B R6E Gy €4 o]a, R3S & =ola, R2 9 R4= HY = 3L
%471 sheba] 104, 7] R1 % Ro= wldo]al, R32 Brolil, R2 B R4:= HY 5= 9L

A7) 348k 104, A7) RS H, & EE O, 44 Y S ).

d71 3 1004, A7) R72 A3 Ei= HIAFE Cry S, X3 T HHSE Gy &

BE Cpg 7FE2HY, X3 = X SE Cpy TS, 23}

Cig &2, Gy EAY,

/\M/\ n
* n OH o

*/\M/\@
n N|

=

R8
R9 R9
Al R
* n ®P—R10 * n ®@P—R10
I|?11 O F|i11

ol 7]l A,

n 1 WA 209 Aol

mm
s &
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[0070] 7-L4H-2-0}u) -9-(4-B 2R -2-ZF 0 2 )-6-F22-7,9-U3| E2-HFFH-8- (ZFE 4c¢);

[0071] 2-0}1| 1 -9-(4-B 2R -2-Z 2 0 2|2 )-6-FZ2-7-0| &-7 9-T| 3| =2 -FFF2-8-& (3}3E 4d);

[0072] 2-0l =-9-(4-BER-2-ZF Q0 WA )-6-FEE-7-TFF-7 9-1 3| =2 -F-FH-8-2 (3}FE 4e);

[0073] 7-4Y-2-0lu e-6-F 2 2-9-(3,4-UF 22U A )-7, -1 = 2-8FF-8-2 (= 4f);

[0074] 2-ol—6-F R R-9-(3,4-0) FEEWHA)-7-ZT 2 F-7 O-U| 3| =2 -8FFH-8-& (33E& 4g);

[0075] 7-olM e -2-0}n]| =-9-(4-B 2R -2-Z 20 F W & )--FZE-7 9-U| | 2 -FFFH-8-& (3}F¢E 5a);

[0076] 2-oln) =-9-(4-B 2R -2-ZF 0 2 W& )--F2E-7-T 29 Q2 J-7 9-U] 3| =2 - FHU-8-2 (3}3E 5b);

[0077] -0l x-6-F22-9-(3,4-F22Z2HA)-7-2 239 9 -7 9-T] 3| =2 -8 F3-8-& (3}3E 5¢);

[0078] 2-o | (e-7-(3-HERIZH)-6-FZZ-9-(3,4-F 22 A )-7 -1 =2-8FFH-8-2 (3= 6a);

[0079] 2-ob) =-7-(6-BE2 R A )-6-FZ2-9-(3,4-U) F 22N A )-7,9-1 5| =2 - FH-8-= (3}3E 6b);

[0080] 2-0}|-9-(4-B 2R -2-Z 20 2| A )-7-(3-BHER X2 )--F22-7 O-T|3| =2 - F2-8-& (33L& 6¢);

[0081] 2-olH| (—6-F 2 2-9-(3,4-T| Z2 2 A )-7-(3-3| 52X Z 23 )-7 9-T] 3| = 2-gFFH-8-& (3= 7a);

[0082] 2ol -6-F 2 2-9-(3,4-UFZ2WA)-7T-(4-3| =FA| F-& )-7,9-U3 = 2-8H-FH-8-2 (3FE 7h);

[0083] 2-o | e ~6-F 2 2-9-(3,4-T| Z 22 A )-7-(5-3| =5 A Y )-7,9-T] | =2 -8/ F U -8-2 (3}FE 7c);

[0084] 2-ol| -6-F 2 2-9-(3,4-1F 22 A )-7-(6-3| =FA| A A )-7,9- 3| =287 -8-2 (S3}HE 7d);

[0085] e 4-(2-oH=-6-F 2 2-9-(3,4-UFZ2Z2WH)-8-54-8,9-H3| EE2-TH-FA-7-) FEl ol 0| E  (3}3&
8a);

[0086] e 5-(2-0H =-6-F 2 2-9-(3,4-UFZEZ2WH)-8-54-8,9-H3| E2-TH-FA-7-A) et ol 0| E  (3}3HE
8b);

[0087] e 6-(2-0H =-6-F 2 2-9-(3,4-UFZZ2WH)-8-54-8,9-H3| E2-TH-FAU-7-) Al ol o] E  (3}3HE
8c);

[0088] 1-(3-(2-0} =-6-F 2 2-9-(3,4-H F 22 A )-8-2-8,9-T) 3| =2 -7H-FF e -7-U) 224 ) v 2| -1-o] & (3}5
= 10a);

[0089] 1-(3-(2-0}n =-6-F 2 72-9-(3,4-1) F 22 )-8-24-8 9-U|3| =2 -7 FHU-7-4) T 23 )-4-v & 9] g ¢l -1-0]

(3}3HE 10b);

[0090] 2-(3-(2-0p) e-6-2 2 2-9-(3,4-t] FZZM A )-8-54-8,9-H 8| = 2-TF-7-9) L2 1)-5,6,7,8-H E}3]
CRo|AFEH-2-0]% (F3E 10c);

[0091] 1-(3-(2-0}H -9-(4- B2 R -2-ZF 0 M| A )-6-FZ 2 8- 4-8,9-U] 3| 274 F8-7-9) 22 1 )7 g 5l -1-0]
% (3= 10d);

[0092] 1-(3-(2-0} -9 (4-B 2 5 -2 6-C] v el A )-6-F 2 2 -8-22-8,9-T] 3| =2 -7 F e -7-d) L 23 ) 9] g 1 -1-9]
£ (3}E 10e);

[0093] (6-(2-0}) =-6-F 2 2-9-(3,4-T)F 22 H A )-8-L4-8 O-U|3| E2-7FFH-7-) AN EYAIETAEE (3
= 1la);

[0094] (6-(2-0}P) =-6-F 2 2-9-(3 4-TZF 22N A )-8-54-8 -T2 -7TH-FH-7-d) N Eg-p-EHEAFF (3}
& 11b);

[0095] (6-(2-0}) =-6-F 2 2-9-(3,4-T) F 22 H A )-8-L4-8,90-T| 3| = 2-7FFH-7-) I Eg A~ (4-HEAH L) E
237 (FFgE 11c);

[0096] ol -6-FZ2-9-(3,4-t FZ22WA)-8-F4-8,9-T3| =2 -TH-FH-7-<) I E A (4-ZF L 2Hd)

(6-(2-
¥2¥F (FFE 11d);

_14_
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[0097] (6-(2-0tM —6-ZF 2 2-9-(3,4-T| ZF2 24 )-8-24-8,9-T] 3| =2 -7-F&-7-A) A2 Egn-EUZ A2 H (3
S5 1le);

[0098] (6-(2-0lH) =-6-F22-9-(3,4-T) 222 A )-8-242-8,9-U3| E2-7THFH-7-) I Eg]-0-EL X AL R (3}
SHE 11f);

[0099] (6-(2-0}) =-6-F 2 2-9-(3,4-T) F 22 H A )-8-L4-8, 0-U|3| = 2-7TFFH-7-Q) I Eg A~ (4-FE2HL)FE

2% F (FFE 11g);
[0100] (6—(2—0}1:]i—6—ﬁii—9—(3,4—ﬂ%iiaﬂé‘)—8—%i—8,9 U3 E2-TFd-7-d) A ) ER| A (2-v A Hd )

[0101] ol —6-F 2 2-9-(3,4-UFZ2Z2MA)-8-54-8,9-U3 E2-7F-FH-7-) A2 ) Eg]| 2 (3,5-UrE =)

(6-(2-
EEE (3EE 11D

[0102] (6-(2-0pW] ,e-6-F 2 2-9-(3,4-H S22 A )-8-54-8 9-H 3| =2-TFFH-7T-L) A EF A FZALE A F
(3= 11j);

[0103] (6-(2-o}n| -—6-2 2 2 -9-(3,4-T] 22 2 WA )-8-24-8,9-T) s c2-7FFH-7-A) I EFLEx ~xy (33
= 11k);

[0104] (6—(2—0}‘3]i—6—%ii—9—(3,4—ﬂ%ii‘?ﬂé‘)—8—%&—8,9 U 2T -7-) ) (M) Yl d £ A2
(331

[0105] (3-(2-opW] ,e-6-F 2 2-9-(3,4-H S22 A )-8-54-8 9-H3| =2-TFFH-7T-) X2 I EddE2¥H (3}
35 11m);

[0106] (3-(2-o M =—6-F 2 2-9-(3,4-UFEZEWHE)-8-24-8, 0-UI E2-7FFH-7-) T2 (YA I EAEH
(3}g+=E 11n);

[0107] (3-(2-o M —6-F 2 2-9-(3,4-UZFEZEZWHE)-8-24-8,0-Us| E2-7TFFA-7-A) T2\t (AL EXAEF
(3}g+= 110);

[0108] (6-(2-0}M] e-9-(4-H R R -2-ZF 0 2l A )-6-F Z2-8-%4-8,9-U3 E2-7FH-7-A) A2 Ee|ol|d T~ X
(3= 13a);

[0109] (6-(2-0}M -9-(4- B 2R -2-ZF 0 2 A )-6-FZEZ-8-%4-8,0-Us| E2-TFFH-7-A) AN Egp-ELYEX~

TE (3EE 13b);

[0110] (6-(2-0}1=-9-(4-H 2R -2-ZF 0 @Ml A )-6-FZZ-8-F4-8,9-Us| =2-7FH-7-A) A ) Eg A~ (4-v| EA]
A ZEAZE (3L 13¢);

[0111] (6-(2-0}1 =-9-(4-B2 -2 -T2 )--F22-8-24-8 O-T|s| C2-7FFd-7-A) A2 EgpEYT A

F (3FE 13d);

[0112] (10-(2-0}m] =-9-(4-B.2 ¥ -2 -t el 4 )-6-F 2 2-8-24-8, 9-U3 =2 -TFFH-7-D U EHALEAE
' (3EE 13e);

[0113] (4-(3-(2-0} =-6-F 2 2-9-(3,4-UZFZ 2N H)-8-24-8,9-T3| E2-Tf-FH-T-L) TZZA| )4-2 L HEHE
dAdEAEE (FFEE 14a);

[0114] (4-(4-(2-0} =-6-F 2 2-9-(3,4-T) F 22 H)-8-L 4-8,9-T| 3| =2 -T-F A -7-Y ) F-EA| )-4-& A HE ) E g
ALEXAEE (33E 14b);

[0115] (4-((5-(2-o}n| --6-F 2= 2 -9-(3, 4—E1 iii‘%ﬂé‘ )-8-2%-8,9-U3| E2-THFFH-7-L) A ) S A )4-S 45
EHEFAIEAYE (FFE 14c);

[0116] (4-((6-(2-0}M =—-6-F 22 -9-(3,4-T) F 22 2 )-8-L4-8 9-T] 3| B2 -7 FH-7-2) A2 ) LA )-4-L 427
DHEYALEATE (335 14d).

[0117] go] "gAoldAA "] "ol WA (isomer)"E AR ZX|NE B2k ol = A YA 4 WAy F
Hldo] SUstA] & FES Wit o] dAA|E oS EW, X o)A A (structural isomers), Z o]

_15_



[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

SIMES 10-2022-0118768
d A A (stereoisomer) & ESHSHC;, A7
(enantiomer)¥ = AUth. 7ol A= A& 28
watar, F3 o] @A (optical isomer)TiL ¥ )
A2 2 49 R(Rectus: AAH3F) H S(Sinister: WHAA e gt 73 <
AZF obd QA o|AAAS Watar, Uxte] F7k wldo] gl A7) AA(cis)-EdlA(trans) o]AAAZ g

ot

€0l "&istE (solvate)"= 7] E= F7] &vfel &vistd sigtes TR AV SvistEe dE B0

shEoltt.

jincs
__)ﬂ‘
o
oX,
i)
__)ﬂ‘
rlr
e
M
jincs
__)ﬂ‘
(]
oX,
i)
__)ﬂ‘
=
o
w
%
D
-
(e}
=
D
-
b
rlr

g0l "A(sal)" S TR T/ % {71 PG BAT, Y] FHACR N8l G TR Fol
HE f2A A% AT FUsd @u agwe 4RIH YWY BHES S9A0A @t 99 5
ek, 37] FANGE GAD, DENG, QAA, FAY, i oFAAY F Avh. Y] {0 TR
o, obAEAY, LRI, RAY, SN, FANG, WG, Wl FANY, Frr2aed, W
e, AN, YA, EdzzopEd, EIRomodEdd,  WMzagl, 2R,
MEEEAG, FEBAY, MG, ¢ERALENY, BREENG, JuAY, TEHAG, REENY,
MAEEND, pEFALENY, EE ofa2ERGY £ Atk ] FEe 249, JEFY, thulg
d, 2ESFY, Ex 2HIA F A

e e o gl mE RFE, oo PACIYAA, FvisHE, mE Hon HElsd A
ZFee, TRAPLY 93 gha A%e) oy EE AR oy 2T AT

OE e A Pl e HFE, oo YACYEA, SuSE, Ex FHon gb5d 4L EFt
o ey mE ARG A 2HBS AT

A7) e 2AEA JoiA, A7) SEE, ol YAlo)dAA, &vistE, e gFgHo=R 3
Hsp90 (Heat shock protein 90)°l H|3] TRAP1 (INF receptor-Associated Protein 1)& A8lx oz o
d g k. dE B9, 8 12 BAEE SIRHE, ol9 YAl EA, SvstE, BE FFgHo=R FEItE

A s
3 A2 obAlES A EA (apoptosis)S FEIIE AL S ).

71 kA AT oA, 7] EekE, ofo] dAleldAA, BulgtE, e A oR ]8It H2,
TRAP1 SetolAE wid SDHBE =<HgstAl stal, mEFZ=g ol 75 oz el AWPKE 243tz & o
W, MEZE=gol ROS ArHS S7MA7IAL mEZEL ol v HE HAaAE ¢ denw, nEIEgol ie
o] FHo] w9 H& HLER o|FoA jn vivo TRAPL A &Ado] & 4 9},

71 kA =AEC oA, 7] EekE, oo YAleldAA, BulgtE, = A oR ]8It H,
in vivolld TF A4S oA AATe Flsidleonz, o o = A8 £ AME F AY

7] 2 TRAP19] A3 Add 4 4= Aul. TRAP1S 43} ddE 4, odF E9], 9, AL, o
Zot 9t (Kang, Byoung Heon, et al. "Regulation of tumor cell mitochondrial homeostasis by an

organelle-specific Hsp90 chaperone network." Cel/ 131.2 (2007): 257-270; Costantino, Eleonora, et
al. "TRAP1, a novel mitochondrial chaperone responsible for multi-drug resistance and protection from
apoptotis in human colorectal carcinoma cells." Cancer letters 279.1 (2009): 39-46); A @AL, A&
ARG, A, MAWNE, 7+ (Park, Hye-Kyung, et al. "Unleashing the full potential of Hsp90
inhibitors as cancer therapeutics through simultaneous inactivation of Hsp90, Grp94, and TRAP1."

Experimental & molecular medicine (2020): 1-13); A<+ (Aust, Stefanie, et al. "Role of TRAP1 and
estrogen receptor alpha in patients with ovarian cancer—-a study of the OVCAD consortium." Molecular
cancer 11.1 (2012): 69); 3% (Park, Hye-Kyung, et al. "Interplay between TRAP1 and sirtuin-3
modulates mitochondrial respiration and oxidative stress to maintain stemness of glioma stem cells."
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[0129]

[0130]

[0131]

[0132]

[0133]
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Cancer research 79.7 (2019): 1369-1382); 43¢, A%<+ (Yoshida, Soichiro, et al. "Molecular
chaperone TRAP1 regulates a metabolic switch between mitochondrial respiration and aerobic
glycolysis." Proceedings of the National Academy of Sciences 110.17 (2013): E1604-E1612; Si, Tong,
et al. "Expression of tumor necrosis factor receptor-associated protein 1 and its clinical
significance in kidney cancer." [International journal of clinical and experimental pathology 8.10
(2015): 13090.); 217 o}A|3E% (Ramkumar, Balaji, et al. "Mitochondrial chaperone, TRAP1 as a potential
pharmacological target to combat cancer metabolism." Mitochondrion 50 (2020): 42-50); T4
(Landriscina, Matteo, et al. "Mitochondrial chaperone Trapl and the calcium binding protein Sorcin
interact and protect cells against apoptosis induced by antiblastic agents." Cancer research 70.16
(2010): 6577-6586); $1¢+ (Han, Ping, Qing-Ling Wang, and Xia Zhang. "Expression of TRAP1 in gastric
cancer tissue and its correlation with malignant biology." Asian Pacific Journal of Tropical Medicine

9.1 (2016): 67-71); =% (Gesualdi, N. Montesano, et al. "Tumor necrosis factor-associated protein 1
(TRAP-1) protects cells from oxidative stress and apoptosis." Stress 10.4 (2007): 342-350); #7<+
(Chen, Ru, et al. "Up-regulation of mitochondrial chaperone TRAP1 in ulcerative colitis associated
colorectal cancer." World Journal of Gastroenterology: WJG 20.45 (2014): 17037); Z/&d<d
(Palladino, Giuseppe, et al. "TRAP1 regulates cell cycle and apoptosis in thyroid carcinoma cells. "
Endocrine-related cancer 23.9 (2016): 699-709); ¥¥-9F =M% (Basit, Farhan, et al. "Mitochondrial
complex 1 inhibition triggers a mitophagy-dependent ROS increase leading to necroptosis and
ferroptosis in melanoma cells." Cell death & disease 8.3 (2017): e2716-e2716); N}, HAZF P2
AUEHZY (Hu, Jiangting, et al. "TRAP1 is involved in cell cycle regulated by retinoblastoma
susceptibility gene (RB1) in early hypoxia and has variable expression patterns in human tumors."
Journal of Cancer Research Updates 2.3 (2013): 194-210) So] 1o}, o]o] A|3tE] x| ek=rt}.
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[0145]

[0146]
[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

ZIHSdl 10-2022-0118768

F 3] (m)E vhebdl e el ot
= 3BE 9 Ay & 2% FAE vekd Aot} n.s.: F93HA &S (not significant); #*: p=0.0063.

T 30 9= A A gy dE A o AdE mke2 AFE UERE Aotk n.s .t FY5HA & (not
significant)

= 3A=

12
il
2
ACh
e
i
i
ofN

[

wyg YAl Aok FAF g

o5t B WHe AAGlE Bt mrk FASH) HRATH. T, ofF MNd: B wwg dAHoR 4y
7] 9% Ao W e W} oE AAeld] BYHE A okt

3IA] H

Az 1: 3FE 32 WA 3co FA

(3512 3a WA 3co) FHE A WSEA]

________________________________________

________________________________________

Az 1-1: 2-ohu|=-9-(4-BE2E-2,6-tHENR)-6-F22-7, -1 ==2-gFFA-8-2 (3¢).

4-B129-2 6-tjuld-wl Aol (8 mmol), 4,6-t]FZE¥|g|vd-2 5-t]o}7 (8 mmol, 1.432 g) 2 N,N-t]o]x
T2 Po "oyl (10.4 mmol, 1.344g)S n-FEHE (3 ml) TollA vlolaR o] W&ol A 170 TollA 3.541%F
st wpkelglth, Aeo® W7k @ S fulE HF otddl AASGT. ARES Auybd ARviE YY)
(EA/Hex) 2 AAle] =70A1E dAvk. 7 =74 2 1,1'-7F2Rdr]o]nt}Z (carbonyldiimidazole, CDI)&
7 DMF(3 mbl) FollAl A=olA 2413 &< wiksigith, Hdd AAEo] IAHYE, £ =S =9 dH=

=
2 ojasglth. ol7hEe eBe Mgl Axstel SR 3c8 Adth.
& 59%; I NR (400 MHz, DMSO-ds) & 11.26 (s, 1H), 7.22 (s, 2H), 6.49 (s, 2H), 4.82 (s, 2H), 2.35
(s, 6H); 13C NMR (100 MHz, DMSO-ds) & 158.73, 153.23, 152.91, 141.14, 135.98, 131.93, 130.79, 120.83,

110.48, 38.62, 20.25; HRMS (ESI, m/z) CuHuBrCINO [MHH]" 7A|2FA] 382.0065, 2123 382.0067.

AA G 1: 33E 4a WA 4g, ba WA 5¢, 6a WA 6¢c9 TFA
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[0156]

[0157]
[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

ZIHSd 10-2022-0118768

s =
Br
o, P2 Q(
. a P S [=T—
i L g LA
H H N Sy
oy n A H H _
T o —* . L >=“ I J\r =0 T =
AL o HyH Ht™ W7 H Hat~ T N ~
Hal ™ N7 N 1 P1 ! L~ \\{ *R
/ 1R b
TRy b / \j
Ja-c j
Ry Ry Ry 3} n
40 2F 4Er M sa 2F 4Er H fa 34dic) 1
4 F bBr Byl ShOoF BT Me b 3Gl 4
4o ZF BT Al sc 344Gl Me Be 2-F ddr 4

4 2-F. 4Br Et
4o 2-F.LBr Propyl
4 3T &l
dg 3.diCT Pepyl

3EE 3a—c (0.1 mmol), &7 B=IZwmfol= F= opd detol= (0.13 mmol), E AFZAE (0.13 mmol)& F°
g EEoln= (DMF, 3 mL) FolA L&EH ¥ &7)dA A2 3.547F EeF wykaidet. & (20 nb)S
A7re v, S22 dE (DCM, 20 mL x 3)22 FE&ATH. F7]5E MgSO,E AXsta st q34E

g stell s=sta, AFws Heyb2 Ad A=vtEIdy] (BtOAc/Hex) = A8l 319hE 4a-g, ba—c,

AA e 1-1: 2-0pu=-9-(4-BE2R-2-FF Q0 2 )-6-F22-7-HE-7,9-t3 =2-FFFH-8-2 (4a)
H ONMR (400 MHz, DMSO-ds) & 7.56 (dd, J = 9.8, 1.9 Hz, 1H), 7.38 - 7.33 (m, 1H), 7.18 (t, J = 8.2 Hz,

13
1), 6.70 (s, 2H), 4.92 (s, 2H), 3.44 (s, 3H); C NMR (101 MHz, DMSO-d&;) & 159.6 (d, J = 250.6 Hz),

158.4, 152.4, 151.6, 136.1, 130.8 (d, J = 4.6 Hz), 127.7 (d, J = 3.6 Hz), 122.6 (d, J = 14.7 Hz),
120.9 (d, J = 9.4 Hz), 118.8 (d, J = 24.6 Hz), 110.8, 36.8 (d, J = 4.9 Hz), 28.7; HRMS (ESI, m/z)

ol BrCIFNO [M4H]' A12F2] 387.9796, 2

|\

] 387.9792.

A 1-2: 2-0pH| =-9-(4-B 2 R-2-ZFQ 2l A )-7-F-E-6-F22-7,9-U3| =2-FU-8-2 (4b)

H ONMR (400 MHz, CDCls) & 7.25 - 7.20 (m, 1H), 7.18 (d, J = 7.6 Hz, 1H), 5.03 (s, 2H), 4.85 (s, 2H),
4.06 - 3.99 (m, 2H), 1.72 (p, J = 7.6 Hz, 2H), 1.42 - 1.35 (m, 2H), 0.96 (t, J = 7.4 Hz, 3H); “C MR
(101 MHz, DMSO-ds) & 159.6 (d, J = 250.7 Hz), 158.4, 152.1, 151.7, 135.8, 130.7 (d, J = 4.4 Hz),
127.6 (d, J =3.6 Hz), 122.5 (d, J = 14.5 Hz), 120.9 (d, J = 9.4 Hz), 118.7 (d, J = 24.5 Hz), 109.9,
41.0, 36.7 (d, J = 4.5 Hz), 31.6, 19.1, 13.5; HRMS (ESI, m/z) CiHiBrCIENO [M+H] 71AF=] 430.0262, 2
=2 430.0266.

AA G 1-3: 7-¢H-2-0}| x-9-(4- B2 R -2-ZZ2 0 2 WA )-6-FEE-7,9-0J E2-F-FA-8-& (4¢)

I NMR (400 MHz, DMSO-ds) & 7.58 (dd, J = 9.8, 1.9 Hz, 1H), 7.38 (dd, J = 8.3, 1.7 Hz, 1H), 7.18 (t, J
= 8.2 Hz, 1H), 6.75 (s, 2H), 6.02 - 5.88 (m, 1H) 5.16 (dd, J = 10.4, 1.4 Hz, 1H), 5.01 (dd, J = 17.2,
1.4 Hz, 2H), 4.96 (s, 2H), 4.57 - 4.48 (m, 2H); C NMR (101 MHz, DMSO-ds) & 159.6 (d, J = 250.6 Hz),

158.5, 152.0, 151.8, 136.1, 133.4, 130.7 (d, J = 4.5 Hz), 127.7 (d, J = 3.7 Hz), 122.6 (d, J = 14.6
Hz), 120.9 (d, J = 9.6 Hz), 118.8 (d, J = 24.6 Hz), 116.0, 109.9, 43.2, 36.9 (d, J = 4.3 Hz); MS (ESI,
m/z) Cistli:BrCIFNsO [M+H]+ Al4EX] 411.9971, A3 411.9973.

AA & 1-4: 2-0tu]|x=-9-(4-BE2R-2-FF Q2 A)-6-F22-7-9E-7,9-t3 ==2-FFFH-8-2 (4d)
' NMR (400 MHz, CDCls) & 7.25 - 7.21 (m, 1H), 7.20 - 7.15 (m, 1H), 5.03 (s, 2H), 4.85 (s, 2H), 4.10

(q, J = 7.1 Hz, 2H), 1.34 (t, J = 7.1 Hz, 3H); C NMR (101 MHz, DMSO-ds) & 159.6 (d, J = 250.6 Hz),

158.4, 151.9, 151.8, 135.7, 130.7 (d, J = 4.6 Hz), 127.7 (d, J = 3.6 Hz), 122.6 (d, J = 14.5 Hz),
120.9 (d, J = 9.6 Hz), 118.8 (d, J = 24.5 Hz), 109.8, 36.8 (d, J = 4.6 Hz), 36.4, 15.0; HRMS (ESI,
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[0173]
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[0176]

[0177]
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m/2) CulluBrCIEN:O [MHH]™ A1212] 399.9971, 21232 399.9974.
AA o 1-5: 2-0}0| =-9-(4-B 2 E-2-ZF Q0 23 )-6-FE22-7-T2H-7 9-UI| =2-F-FH-8-2 (de)
H NMR (400 MHz, CDCls) & 7.26 — 7.19 (m, 3H), 7.21 - 7.13 (m, 1H), 5.03 (s, 2H), 4.86 (s, 2H), 4.04 -

3.94 (m, 2H), 1.77 (h, J = 7.4 Hz, 2H), 0.96 (t, J = 7.4 Hz, 3H); 13C NMR (101 MHz, DMSO-ds) & 159.6

(d, J = 250.5 Hz), 158.4, 152.2, 151.8, 135.8, 130.7 (d, J = 27.2 Hz), 127.7 (d, J = 27.4 Hz), 122.6
(d, J =15.0 Hz), 120.9 (d, J = 9.7 Hz), 118.8 (t, J = 23.6 Hz), 110.0, 42.8 (t, J = 21.4 Hz), 36.8
(dt J = 45.5, 5.1 Hz), 22.7 (t, J = 29.6 Hz), 10.7 (q, J = 28.5 Hz); HRMS (ESI, m/z) CisHuBrCIFN;O

[M+H]™ 1A 416.0105, 2=3] 416.0111.
AAY 1-6: 7-gd-2-olu|x—6-F=2-9-(3,4-UZ=2 28 A )-7,9-T] 3 == - FA-8-& (4f)
" NMR (400 MHz, CDCly) & 7.52 (d, J = 2.1 Hz, 1H), 7.39 (d, J = 8.2 Hz, 1H), 7.30 - 7.27 (m, 1H),

5.93 (ddt, J = 17.1, 10.4, 5.3 Hz, 1H), 5.22 (dgq, J = 10.3, 1.3 Hz, 1H), 5.14 (dq, J = 17.0, 1.5 Hz,

1), 5.03 (s, 2H), 4.95 (s, 2H), 4.64 (dt, J = 5.3, 1.6 Hz, 2H); TR (101 MHz, CDCls;) &157.8,
152.6, 151.8, 137.1, 135.8, 135.8, 132.7, 132.4, 132.3, 130.7, 130.5, 127.9, 117.7, 111.7, 44.0, 42.8;
HRMS (ESI, m/z) CisHiCl1:Ns0 [M+H]+ AlAkA] 384.0180, A5%] 384.0182.

AN 1-7: 2-olH|=-6-E22-9-(3,4-UEFZ2=F)-7-T2H-7,9-UJ = 2-FF-FH-8-2 (4g)

' NMR (400 MHz, CDCly) & 7.53 (d, J = 2.1 Hz, 1H), 7.39 (d, J = 8.2 Hz, 1H), 7.28 (dd, J = 8.2, 2.1
Hz, 1H), 4.94 (d, J = 3.2 Hz, 4H), 4.01 - 3.94 (m, 2H), 1.82 - 1.71 (m, 2H), 0.95 (t, J = 7.4 Hz, 3H);
13C NMR (101 MHz, CDCl;) & 157.7, 152.9, 151.9, 136.9, 136.0, 132.9, 132.4, 130.8, 130.6, 128.0,

112.1, 43.7, 42.9, 23.6, 11.0; HRMS (ESI, m/z) CisHuCINO [M+H] 714F2] 386.0337, 2133 386.0338.

AA e 1-8: 7-olAE-2-0lu|=-0-(4-HER-2-ZF 0 2 A )-6-FZE-7,9-U3] =EZ-FFH-8-2 (5a)

'H NMR (400 MHz, DMSO-d;) & 7.60 - 7.56 (m, 1H), 7.40 - 7.33 (m, 2H), 7.08 (s, 2H), 4.90 (s, 2H), 2.58
(s, 2H); HRMS (ESI, m/z) CuHyBrCIFN:O, [MHI] AIAH] 415.9742, 22| 415.9742.

AA ¢ 1-9: 2-0}] x-9-(4-BE2R-2-EF 2 2A)-6-F22-7-ZT2¥ 24-7,9-U3| =2~ FH-8-2 (5b)

'H NMR (400 MHz, DMSO-ds) & 7.61 - 7.55 (m, 1H), 7.40 - 7.32 (m, 2H), 7.07 (s, 2H), 4.90 (s, 2H), 3.02

(q, J =7.3Hz, 20), 1.13 (t, J = 7.3 Hz, 3H); "C NMR (101 MHz, DMSO-ds) & 170.9, 159.6 (d, J = 250.7

Hz), 159.6, 153.6, 151.1, 142.8, 131.1 (d, J = 4.3 Hz), 127.6 (d, J = 3.6 Hz), 122.0 (d, J = 14.6 Hz),
121.1 (d, J=9.7 Hz), 118.7 (d, J = 24.5 Hz), 108.1, 37.1 (d, J = 4.7 Hz), 30.4, 8.4; HRMS (ESI, m/z)

Ci5H12Br C1EN50, [M+H]+ AlAEA] 415.9898, AE%] 415.9900.
AAld 1-10: 2-olH| =-6-F22-9-(3,4-H S22 A )-7-2279 0 d-7,9-1 3| =2 -g-FA-8-2 (5¢)
' NMR (400 MHz, CDCl3) & 7.54 (d, J = 2.1 Hz, 1H), 7.41 (d, J = 8.2 Hz, 1H), 7.29 (dd, J = 8.3, 2.1

Hz, 1H), 5.25 (s, 2H). 4.91 (s, 2H), 3.13 (q. J = 7.3 Hz, 2H), 1.28 (t. J = 7.3 Hz, 3H); C NMMR (101
MHz, CDCls) & 171.7, 159.2, 153.4, 151.3, 144.3, 135.1, 133.0, 132.9, 131.0, 130.8, 128.2, 109.9,

AAld 1-11: 2-op=~-7-(3-HEREZZH)-6-FEZ-9-(3,4-UEEZ2HF)-7,9-HUI == - FH-8-2 (6a)
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T8 44%, ' NMR (400 MHz, CDCl3) & 7.54 (d, J=1.7 Hz, 1H), 7.39 (d, J =8.2 Hz, 1), 7.29 (dd, J =
8.3, 2.1 Hz, 1H), 4.94 (s, 2H), 4.93 (s, 2H), 4.22 - 4.14 (m, 2H), 3.44 (t, J = 6.6 Hz, 2H), 2.42 -
2.18 (m, 2H); MS (ESI, m/z) CisH1BrC1:N:0 [M+H]+ ALEA] 463.94, A2 463.95.

AN 1-12: 2-olu =-7-(6-B 2RI A )-6-F22-9-(3,4-t) =224 A )-7,9-U 3| =2-FFFH-8-2 (6b)

5 44%, ' NMR (400 MHz, CDCl3) & 7.52 (d, J=2.1Hz, 1H), 7.39 (d, J = 8.2 Hz, 1), 7.28 (dd, J

8.2, 2.1 Hz, 2H), 4.94 (s, 4H), 4.92 (s, 4H), 4.05 - 3.97 (m, 2H), 3.39 (t, J = 6.7 Hz, 2H), 1.91
1.79 (m, 2H), 1.81 - 1.69 (m, 2H), 1.54 - 1.43 (m, 2H), 1.43 - 1.32 (m, 2H); MS (ESI, m/z)

ColloBrCIN:0 [MHH]" A2H%] 505.99, 22| 505.95.

AN 1-13: 2-oju|x=-9-(4-BER-2-ZF 0 2 F)-7-(3-BEEX2Y)-6-FZ2F-7,0-13 = 2-80-FU-8-
(6¢)

S8 38%, H NVR (400 MHz, CDCly) & 7.26 - 7.15 (m, 3H), 5.03 (s, 2H), 4.93 (s, 2H), 4.08 - 3.98 (m,
2H), 3.39 (t, J=6.7 Hz, 2H), 1.91 - 1.81 (m, 2H), 1.80 - 1.70 (m, 2H), 1.49 (dtd, J = 9.1, 7.0, 5.8
Hz, 2H). 1.43 - 1.32 (m, 2H); C MMR (100 MHz, CDCly) & 160.31 (d, J = 253.0 Hz), 157.62, 152.77,

151.92, 136.65, 131.12 (d, J = 4.3 Hz), 127.64 (d, J = 3.7 Hz), 122.23 (d, J = 9.2 Hz), 121.90 (d, J =
14.8 Hz), 119.31 (d, J = 24.5 Hz), 111.81, 41.92, 37.21 (d, J = 4.4 Hz), 33.63, 32.57, 29.95, 27.73,
25.66; MS (ESI, m/z) CishlaBroCIFN:O [M+H]+ AJ4FX] 533.97, A SX] 533.95.

AA 2: FFE 7a WA 7de A

[ehg 4] 2]

OH
o cl //EQ n
Ta 1
NN a NN
)'\):EFO — AL s
H,N” °N” N H.N" "N~ N 7d 4

LR
Ja< \\Q ! \\@\CI

)= -8-2 (3a~c, 0.58 mmol, 0.2g)¥ K,C0; (0.87
mmol, 0.12 )] DMF (5 ml) wollAe] Ee&e] vy AW=H HER 453 (0.87mmol)= H7Fskslth. 60 T

oA WA wwkgh & vbg TgtEs Wd7star, od opAlHOlE (50 m =

(
I x D2 FEAAG. FF 77152 4
“(brine) & A|H3FL, MgSO,= AxstaL, FFeA FF30th. &= AA=S A

PHAe AgE AY AzvhE
Sl gAlstel £5 A4 E(Ta-d)S D,

ARX G 2-1: 2-oH|x-6-FE2E2-9-(3,4-T|F 22 A )-7-(3-3|=EAN 22 Y)-7 9-T| 5| =2 - FU-8-& (7a)

2-ol =-6-F 2 2-9-(3,4-t 2 =WA

& 95%; I NMR (400 MHz, DMSO-ds) & 7.60 (d, J = 8.3 Hz, 1H), 7.57 (d, J =2.1Hz, 1H), 7.24 (dd, J
= 8.3, 2.1 Hz, 1), 6.73 (s, 2H), 4.92 (s, 2H), 4.53 (s, 1H), 4.01 - 3.93 (m, 2H), 3.46 (t, J = 6.2
Hz, 2H), 1.83 - 1.75 (m, 2H); T NIR (100 MHz, DMSO-&;) & 158.89, 152.81, 152.33, 137.89, 136.35,

131.63, 131.28, 130.65, 129.67, 127.88, 110.58, 58.78, 42.38, 40.64, 33.23; CisHisClsNs0, [M+H]+ ALEA]

402.0286, A=

oy

] 402.0290.
AA o 2-2: 2-0l0| =-6-F 2 2-9-(3,4-HEZ2MA)-7-(4-3]| =EFA|HE)-7,9-U 3 =2-F-FH-8-2 (7b)

FE 94%; I NIR (400 MHz, DMSO-ds) & 7.59 - 7.50 (m, 2H), 7.20 (dd, J = 8.3, 2.1 Hz, 1H), 6.71 (s,
2H), 4.90 (s, 2H), 4.37 (t, J=5.1Hz, 1H), 3.88 (t, J=7.2 Hz, 2H), 3.37 (td, J=6.3, 5.0 Hz, 2H),
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[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]
[0200]

[0201]

[0202]
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1.73 - 1.61 (m, 2H), 1.45 - 1.32 (m, 2H); 13C NMR (100 MHz, DMSO-d;) & 158.92, 152.79, 152.30, 137.88,
136.37, 131.65, 131.30, 130.69, 129.69, 127.88, 110.48, 60.72, 42.38, 41.82, 29.85, 26.83; HRMS (ESI,
m/z) CigHizClsNs0, [M+H]+ AXEA] 416.0442, A SX] 416.0448.

AN 2-3: 2-0lH|x=-6-F22-9-(3,4-TF 22 A)-7-(5-3| =Z A9 Y )-7,9-T3 =2-FF4-8- (7c)

& 89%; I NMR (400 MHz, DMSO-ds) & 7.60 (d, J = 8.3 Hz, 1H), 7.56 (d, J = 2.1 Hz, 1H), 7.23 (dd, J
= 8.4, 2.1 Hz, 1M), 6.75 (s, 2H), 4.93 (s, 2H), 4.35 (t, J = 5.1 Hz, 1H), 3.89 (t, J = 7.2 Hz, 2H),

3.40 - 3.32 (m, 2H), 1.65 (p, J = 7.4 Hz, 2H), 1.48 - 1.38 (m. 2H), 1.31 (m, 2H); C NMR (101 MHz,
DNSO-ds) & 158.92. 152.77. 152.30. 137.89., 136.34, 131.64. 131.30. 130.68. 129.67. 127.87. 110.47,

60.93, 42.37. 41.86, 32.51, 29.87, 22.92.HRMS (ESI, m/z) CiHiCLN:O, [MHH] Z12FX] 430.0599, 2122
430.0609.

AA o 2-4: 2-0l0| =-6-F 2 2-9-(3,4-HEZ2MA)-7-(6-3]| =EFA| 4 )-7,9-H | =2-FF-FH-8-2 (7d)
28 86% H NMR (400 MHz, DMSO-ds) & 7.60 (d, J = 8.3 Hz, 1H), 7.55 (d, J = 2.1 Hz, 1), 7.23 (dd, J

= 8.3, 2.1 Hz, 1H), 6.74 (s, 2H), 4.93 (s, 2H), 4.35 (s, 1H), 3.89 (t, J = 7.2 Hz, 2H), 3.35 (t, J =

6.4 Hz, 2H), 1.64 (dg, J = 14.2, 7.0 Hz, 2H), 1.44 - 1.33 (m, 2H), 1.36 - 1.22 (m, 4H); 13C NMR (100
MHz, DMSO-d) & 158.91, 152.77, 152.30, 137.89, 136.33, 131.64, 131.29, 130.68, 129.67, 127.89,

110.46, 61.00, 42.38, 41.80, 32.84, 30.01, 26.25, 25.56; HRMS (ESI, m/z) CiflCIN:0, [MeH]™ Z124=]
444.0755, A5 444.0761.
Al 3: BH3HE 8a WA 8co FA

[ 3]

Cl H o o
n
NN a
- N g8b 2
HN” N~ TN >=0 -

|
=R, HgN/l\N/’ M Cl 8¢

2-olu| w=—-F 2 2-9-(3,4-T)F2 2 E)-7,9-U) 5| = 2 -8 FU-8- (3a, 0.58 mmol, 0.2 g)7} K,C0; (0.87

mmol, 0.12 @) DMF (5 ml) ZoAe &3 &0 thds A= Ha R o ~HZ (0.87 mmol)S H7}slict. 60
CTolA gl wukst & uks B35S W7hsta, ole olAHOlE (50 ml x 3)2 FEIIFU. T f15S
A< (brine) 2 M AH3}aL, MgSO, 2 AZR3ta, AFAA FF36T. = PAHAES HA7Mde A& 245 a=zn

Eau2 AAsI %4 AYAHE(8a—c)S L.

AN 3-1: WE 4-(2-o}H| =-6-F 2 2-9-(3,4-T|Z 22 MA)-8-52-8,9-T | =2 - FA-7-Q) ZEl o o] E
(8a)

S8 84% 0 NMR (400 MHz, DMSO-ds) & 7.60 (d, J = 8.3 Hz, 1), 7.58 (d, J = 2.0 Hz, 1), 7.26 (dd, J
= 8.3, 2.1 Hz, 1), 6.74 (s, 2H), 4.92 (s, 2H), 3.95 (t, J = 6.7 Hz, 2H), 3.51 (s, 3H), 2.38 (t, J =
7.2 Hz, 2H), 1.98 - 1.89 (m, 2H); C NMR (100 MHz, DMSO-ds) & 173.22, 158.91, 152.92, 152.38, 137.86,
136.23, 131.63, 131.23, 130.65, 129.69, 127.94, 110.59, 51.70, 42.42, 41.16, 30.73, 25.17; HRMS (ESI,
n/z) CrlliClaNO [M+H] AIAEA] 4440391, 22| 444.0397.
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]
[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]
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AAd 3-2: HE 5-(2-olH|=-6-F22-9-(3,4-U S22 A)-8-24-8,0-UI =2-T-FA-7-4) HAel = o] E
(8b)

S8 74% 0 NWR (400 MHz, DMSO-ds) & 7.59 (d, J = 8.3 Hz, 1), 7.56 (d, J = 2.1 Hz, 1), 7.24 (dd, J
= 8.3, 2.1 Hz, 1), 6.75 (s, 2H), 4.93 (s, 2H), 3.90 (t, J = 6.9 Hz, 2H), 3.55 (s, 3H), 2.34 (t, J =
7.2 Hz, 2H), 1.72 - 1.61 (m, 2H), 1.58 - 1.48 (m, 2H); C NMR (101 MHz, DMSO-d;) & 173.22, 158.91,
152.92, 152.38, 137.86, 136.23, 131.63, 131.23, 130.65, 129.69, 127.94, 110.59, 51.70, 42.42, 41.16,
40.65, 30.73, 25.17; HRMS (ESI, m/z) CisHiCINO5 [MHI]™ AIAER] 458.0548, A1Z=%] 458.0556.

AA ¢ 3-3: WE 6-(2-olr=6-F22-9-(3,4-UE22HE)-8-34-8,9-UI =2--FH-7-9) Ao o] E
(8¢)

S8 88%; H MR (400 Mz, DMSO-ds) & 6.78 (d, J = 8.3 lz, 1), 6.74 (d, J = 2.1 Hz, 1H), 6.42 (dd, J
= 8.4, 2.1 Hz, 1H), 5.93 (s, 2H), 4.11 (s, 2H), 3.07 (t, J = 7.2 Hz, 2H), 2.74 (s, 3H), 1.46 (t, J =
7.4 Hz, 2H), 0.88 - 0.78 (m, 2H), 0.78 - 0.68 (m, 2H), 0.51 - 0.40 (m, 2H); C NMR (101 MHz, DMSO-ds)
§ 173.22, 158.91, 152.92, 152.38, 137.86, 136.23, 131.63, 131.23, 130.65, 129.69, 127.95, 110.59,
51.70, 42.42, 41.16, 40.65, 40.44, 30.73, 25.17; HRMS (ESI, m/z) CilluoCl:N:O; [MHH]™ A|AER] 472.0704, A
=3] 472.0714.

Az 2: 3FE 9a WA 9co FA

‘. 3eq
3 AN @
S Y /J/ Br Bt Br NS
! ) or it or |
Néf/ N N',/ t, overnight -

gekat x3E vy g2 (0.1 mmol) @ 1,3-"E2RI2 I (0.5 mmol)S ACN (10 mL)o| £3|A AT}
NG whAl FFAACH, ALor Y7 3 F SuE 1Y dlo] FHEAAGY. AHFES A ﬂiu}izﬂM
(DCM/MeOH) 2 g A3ted 313= 9a-cE BAULt.

Az 2-1: 1-(3-BEERx29)7ad-1-0]¢ (9a)
80 23%, H NMR (400 MHz, DMSO-di) & 9.13 - 9.08 (m, 2H), 8.63 (tt, J = 7.8, 1.4 Hz, 1H), 8.21 -

8.15 (m, 2H), 4.73 (t, J = 7.2 Hz, 2H), 3.58 (t, J = 6.6 Hz, 2H), 2.56 - 2.51 (m, 2H); 13C NMR (100
MHz, DMSO-d;) & 145.7, 145.0, 128.1, 59.5, 33.1, 30.2.

Az 2-2: 1-(3-BERIX2Y)4-Wdgzd-1-0]2 (9b)

& 20%, ' NIR (400 MHz, MeOD) & 8.87 - 8.80 (m, 2H), 7.95 (d, J = 6.3 Hz, 2H), 4.74 (t, J=7.2
Hz, 2H), 3.52 (t, J = 6.3 Hz, 2H), 2.69 (s, 3H), 2.62 - 2.51 (m, 2H).

Az 2-3: 2-(3-BE2RZ2Y)-56,7,8HEZFI =R A2HAEY-2-0]3 (I¢c)

75 15%, I NIR (400 MHz, CDCl3) & 9.51 (d, J = 1.6 Hz, 1H), 9.20 (dd, J = 6.3, 1.6 Hz, 1H), 7.79

(d, J=6.3Hz, 1H), 5.08 (t, J=7.2 Hz, 2H), 3.12 - 2.97 (m, 4H), 2.77 - 2.67 (m, 2H), 1.97 - 1.84
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[0217]

[0218]

[0219]
[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

2 S8 10-2022-0118768
(m, 4H).

AN 4: FAEdE FEE TRAPL JAA (3EE 10a WA 10e)e] &4

Cl @ Cl

N ,
Jl\u/ N>—UH R- )\ \FO

\\@R rt, overnight, DMF \\@R1

o @ N ® r,:\?
." J ,."IN L—i‘f] ’/N L‘/i
Cl — Cl . | —~
! / | I
N/&/N. N N NS -N,
o i s
HNTONTTN HN . Ty NN
™ ™, =\
\ N :;;; 'ﬁ_ /!:"L‘Br ) A—Br
R F
108 H e q0d 1te

10b  Me

2-olH| =-6-SF 2 2-9-(3,4-tF 22 A)-7,9-1)3| =2 -QU-FU-8-& L 2-0lH]|x-9-(4-HER-2-Z 26 Fu
A)-6-F22-7,9-13 =2-8H-FH-8-< (0.1 mmol)Z} Iy <¢ZE=Zvlo]= (0.1 mmol)E DMF (5 mL)ol
L34 Ak, DBU (0.12 mmol) & WHE &3 H7bstar, 5A12F st wuksiditt. &7 &ulE 3 sholl #AA
staL, IFES Ag7tA A=2utE 2y (DCM/MeOH) 2 A A ste] 313HE(10a-e)S AU,

AN 4-1: 1-(3-(2-o}r| =-6-F22-9-(3,4-T| 222 E )-8-54-8 9-T] 3| =2 -TH-FI-7-Yd) X =Y ) d-
1-°]% (10a)

80 65% H NMR (400 MHz, DMSO-ds) & 9.12 (d. J = 5.5 Hz, 2H), 8.61 (t, J = 7.9 Hz, 1H), 8.22 - 8.08
(m, 2H), 7.65 - 7.57 (m, 2H), 7.28 (dd, J = 8.3, 2.1 Hz, 1H), 6.79 (s, 2H), 4.94 (s, 2H), 4.67 (t, J =
7.5 Hz, 2H), 4.01 (t, J = 6.4 Hz, 2H), 2.43 - 2.31 (m, 2H): HRMS (ESI, m/z) CooHisClNeO [M+H]™ 723
463.0602, A==] 463.0608.

AA G 4-2: 1-(3-(2-o]| =-6-F 22 -9-(3,4-T| ZFZEWE )-8-24-8,9-T)J| E2-TFFH-7-¢) =29 )-4-7
gy gd-1-0]< (10b)

80 526, H NMR (400 MHz, MeOD) & 8.86 (d, J = 6.7 Hz, 2H), 7.91 (d, J = 6.3 Hz, 2H), 7.60 (d, J =

2.1 Hz, 1H), 7.49 (d, J = 8.3 Hz, 1H), 7.35 (dd, J = 8.3, 2.1 Hz, 1H), 5.00 (s, 2H), 4.64 (t, J = 7.2
Hz, 3H), 4.12 (t, J=6.4 Hz, 2H), 2.66 (d, J = 2.6 Hz, 2H), 2.47 (p, J = 6.8 Hz, 2H); HRMS (ESI, m/z)

CollooCINO [M]" AIAER] 477.0764, 2Z=32] 477.0746.

AANG 431 2-(3-(2-o}H|x-6-FE2-9-(3,4-T) 222 A )-8-& A8, 0-TF =2 -H-FA-7-Y)T 2 Y )-
5,6,7,8-HEZI =20 4F=H-2-0]% (10c)

TH 48%, I NIR (400 MHz, MeOD) & 8.76 (d, J = 1.6 Hz, 1H), 8.64 (dd, J = 6.3, 1.6 Hz, 1H), 7.70
(d, J=6.4Hz, 1H), 7.59 (d, J=2.1Hz, 1H), 7.48 (d, J = 8.3 Hz, 1), 7.35 (dd, J = 8.3, 2.1 Hz,
1), 4.98 (s, 2H), 4.61 (t, J=7.1Hz, 2H), 4.12 (t, J=6.4 Hz, 21), 3.31 (g, J = 1.6 Hz, 2H), 2.92

(p, J=3.5 2.9Hz, 2H), 2.49 (p, J = 6.9 Hz, 2H), 1.90 (q, J = 3.2 Hz, 4H); C NMR (101 MHz, MeOD)
5 160.5, 160.1, 154.7, 153.5, 145.3, 141.6, 140.3, 138.2. 138.1, 133.5, 133.0, 131.9, 131.4, 129.3,

129.2, 111.8, 59.3, 43.8, 39.8, 32.5, 27.4, 22.2, 22.0; HRMS (ESI, m/z) CyHsCl:NsO il AAEA]
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[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]
[0236]

[0237]
[0238]

[0239]
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A77.0764, A=) 477.0746.

A 4-4: 1-(3-(2-0}H|=-9-(4-HER-2-FF L ZWA)-6-Z22-8-%4-8,9-tB| E2-HFA-7-Y)Z=2

)97 d-1-0]¢ (10d)

8 56%, H NVR (400 MHz, MeOD) & 9.14 — 9.08 (m, 2H), 8.61 (tt, J = 7.8, 1.4 Hz, 1H), 8.13 (ddt, J
=7.9, 6.4, 1.6 Hz, 2H), 7.38 - 7.25 (m, 3H), 5.06 (d, J = 1.1 Hz, 2H), 4.76 (t, J = 7.3 Hz, 2H), 4.14

(t, J=6.4 Hz, 20), 2.52 (p, J = 6.8 Hz, 2H); C NMR (101 MHz, CD:OD) & 161.7 (d, J = 251.4 Hz),

160.5, 154.8, 153.7, 147.2, 146.3, 138.0, 132.5 (d, J = 4.4 Hz), 129.6, 129.4, 128.9 (d, J
123.7 (d, J = 14.6 Hz), 123.0 (d, J = 9.5 Hz), 120.1 (d, J = 24.9 Hz), 111.9, 60.3 (d, J

3.7 Hz),
6.4 Hz),

39.7, 38.4 (d, J=4.8 Hz), 32.9; HRMS (ESI, m/z) CyHisBrCIFN:O [M+H]+ AlAA] 491.0393, A5%] 491.0398.

A 4-5:
1-(3-(2-oM =-9-(4-B 22 -2 6-U e d)-6-F22-8-24-8,9-U I E2-FA-7-9) T 29) v d-1-9]
+ (10e)

& T4%; ' NMR (400 MHz, MeOD) & 9.06 (d, J = 5.3 Hz, 2H), 8.59 (t, J = 7.8 Hz, 1H), 8.10 (t, J =
7.0 Hz, 20), 7.19 (s, 2H), 5.02 (s, 2H), 4.71 (t, J = 7.2 Hz, 2H), 4.09 (t, J = 6.4 Hz, 2H), 2.52 -

2.43 (m, 2H), 2.40 (s, 6H); 13C NMR (101 MHz, MeOD) & 158.84, 153.36, 152.46, 145.71, 144.84, 140.59,
136.33, 130.59, 130.58, 128.09, 121.12, 110.23, 58.87, 38.81, 38.06, 31.41, 19.18; HRMS (ESI, m/z)

CoollssBrCING [M]™ Z12E2] 501.0800, 23] 501.0804.

AN 5: T2¥F FEE TRAPL JAA (ZEE 11a WA 110)9 &4

(=2 6]

\\Q reflux, ovemight, ACH HoN™ "™ N
Cl \\Q\A
Cl
|

| r H J D, ™
»Pr ot E’P : i I," {;f \>
Jf) 11b 4.MePh r ‘ NSy N'):Q =
o 11e 4.MeQPh — H N/LN/ N
cl J 11d 4.FPh ! : /=
hir' 11e 3-MePh s L‘”‘/\ ﬁ‘)\
Wy e T 11f 2-MePh N7 SN " L
PP 11g 4.CIPh =0 ¢l
HaN“ N LA 11h 2.Me0Ph HNTONT TN Ry R
<) i 3,5-dildePh ! fim Ph Ph
L/=C 14j cyciohexyl - fin Ph Me
lCI 11k octyl ‘-CI 110 Me Me

2-obH] e-7-(3-HE R X R I )-6-FZZ-9-(3,4-HF2ZMH)-7,9-tJ =2 -8H-FH-8-& HE&  2-opW]e-7-
(6-BRRIA)-6-F22-9-(3 4-TF 22N A)-7 9-13| = 2-80-F-8-2 (0.1 mmol) I} v}&F3 %8
(0.3 mmol)S ACN (5 mL)oll S3lAIHTE. whE EFES WA SFAHT. do=z W7 3 & AF
Z sl AAST, AHFES AEybd A FzetEadd (DOM/MeOD) 2 A AsH 33E(1lao 2
BATt.

AAd 5-1: (6-(2-o}lH|=-6-S22-9-(3,4-t| 22 A )-8-54-8,9-L3 =2-HFFA-7-4) A EFHI X
A2¥F (11a)
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[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]
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5 54%, MR (400 MHz, CDCl3) & 7.87 - 7.76 (m, 9H), 7.76 - 7.66 (m, 6H), 7.46 (d, J = 2.0 Hz,
1), 7.35 (d, J = 8.3 Hz, 1H), 7.28 (dd, J = 8.3, 2.0 Hz, 1H), 5.25 (s, 2H), 4.91 (s, 2H), 3.94 (t, J

= 7.1 Hz, 2H), 3.81 - 3.60 (m, 2H), 1.66 (tt, J = 14.0, 6.7 Hz, 6H), 1.35 (q, J = 7.6 Hz, 2H); 13C NMR
(101 MHz, CDCl3) & 157.8, 152.8, 151.7, 136.7, 136.0, 135.1 (d, J = 3.1 Hz), 133.6 (d, J = 10.0 Hz),

132.5, 132.0, 130.7, 130.6 (d, J = 12.5 Hz), 130.3, 128.1, 118.2 (d, J = 86.0 Hz), 111.5, 42.7, 41.8,
29.9 (d, J =16.2 Hz), 29.7, 26.1, 22.7 (d, J = 50.3 Hz), 22.6 (d, J = 4.4 Hz); HRMS (ESI, m/z)

CosllauCLNOP [M]™ A12H2] 690.1539, 212 690.1546.

AAd 5-2: (6-(2-0}ux=6-F22-9-(3,4-TEZ22HZF)-8-54-8,9-T|3| =2-TH-FE-7-4)I ) Eg p-EE
EA¥E (11b)

S8 27%, 'H MMR (400 MHz, CDCly) & 7.72 - 7.62 (m, 6H), 7.59 - 7.52 (m, 1H), 7.49 - 7.45 (m, 6H),

7.36 (d, J=28.2 Hz, 1H), 7.25 (d, J = 2.1Hz, 1H), 4.94 (s, 2H), 4.92 (s, 2H), 3.96 (t, J = 7.1 Hz,
2H), 3.72 - 3.61 (m, 2H), 2.47 (d, J = 1.1 Hz, 9H), 1.70 (d, J = 9.5 Hz, 8H), 1.58 (td, J = 17.4,

16.5, 8.0 Hz, 2H), 1.33 (t, J =7.6 Hz, 2H); C NMR (101 MHz, CDCls) & 157.6, 152.8, 151.7, 146.1 (d,

J=23.0Hz), 136.8, 136.0, 133.6 (d, J = 10.3 Hz), 132.7, 132.2, 131.1 (d, J = 12.9 Hz), 130.7, 130.4,
127.9, 115.3 (d, J = 88.6 Hz), 111.8, 42.7, 41.9, 30.0 (d, J = 16.0 Hz), 29.8, 26.3, 23.0 (d, J = 51.3

Hz), 22.6 (d, J=4.3 Hz), 21.8 (d, J = 1.5 Hz); HRMS (ESI, m/z) CsHyCL:N;OP [M]' A12F%] 730.2031, 2=
=] 730.2030.

AA e 5-3: (6-(2-0}r| =-6-F 2 E-9-(3,4-T| 22 A )-8-54-8,0-T 3| = 2-FFA-7-4) A ) EF] A (4-H]
EAHAY)E2AEE (11c)

%8 30%, H NMR (400 MHz, CDCls) & 7.77 - 7.63 (m, 6H), 7.48 (d, J = 2.0 Hz, 1H), 7.36 (d, J = 8.3

Hz, 1H), 7.29 - 7.23 (m, 1H), 7.21 - 7.10 (m, 6H), 4.97 (s, 2H), 4.92 (s, 2H), 3.96 (t, J = 7.1 Hz,
2H), 3.90 (s, 9H), 38.52 (t, J = 13.7 Hz, 2H), 1.68 (dt, J = 10.7, 7.0 Hz, 4H), 1.58 (t, J = 7.8 Hz,

20), 1.34 (p, J=7.4 Hz, 2l); 13C NMR (101 MHz, CDCl;) S 164.5 (d, J = 3.0 Hz), 157.6, 152.8, 151.7,

136.8, 136.0, 135.5 (d, J = 11.5 Hz), 132.7, 132.2, 130.7, 130.3, 127.9, 116.1 (d, J = 13.7 Hz),
111.8, 109.2 (d, J = 93.8 Hz), 55.9, 42.7, 41.9, 30.0 (d, J = 16.4 Hz), 29.8, 26.2, 23.7 (d, J = 53.1

Hz), 22.6 (d, J= 4.1 Hz); HRMS (ESI, m/z) CaglloCLNSOP [M]™ 714E%] 778.1878, A1Z3%] 778.1881.

AA & 5-4: (6-(2-0}1=-6-F22-9-(3,4-TSZ22HZF)-8-84-8,0-H3 =2-TH-FE-7-4) ) EF 2 (4-&
Zoadd)¥AEE (11d)

8 27% 'H NMR (400 MHz, CDCls) & 7.94 (dddd, J = 11.8, 9.8, 4.9, 2.5 Hz, 6H), 7.47 (d, J = 2.0 Hz,

M), 7.43 - 7.38 (m, 6H), 7.37 (d, J =8.5 Hz, 1H), 7.26 (dd, J = 8.3, 2.0 Hz, 1H), 5.01 (s, 2H), 4.92
(s, 2H), 4.07 - 3.99 (m, 2H), 3.96 (t, J = 7.1 Hz, 2H), 1.70 (dt, J = 15.2, 7.6 Hz, 4H), 1.62 - 1.52

(m, 2H), 1.35 (d, J = 7.5 Hz, 2H); C NMR (101 MHz, CDCls) & 166.7 (dd, J = 260.9, 3.4 Hz), 157.7,

152.8, 151.7, 136.8, 136.7 (dd, J = 11.9, 9.5 Hz), 136.0, 132.6, 132.2, 130.7, 130.3, 127.9, 118.4
(dd, J=22.1, 14.0 Hz), 114.0 (dd, J = 90.5, 3.5 Hz), 111.7, 42.7, 41.7, 29.8 (d, J = 17.0 Hz), 29.7,

26.1, 23.1 (d, J = 49.8 Hz), 22.6 (d, J = 4.6 Hz); HRMS (ESI, m/z) CollsiCLsFsN;OP [M]' A1212] 742.1278,
A=3] 742.1282.

AAld 5-5: (6-(2-0lu| =-6-F22-9-(3,4-TEF=22HNZE)-8-54-8,0-t3| =2-H-F-7-4) AN EFn-EY
EZAXE (1le)

T 23%; ' NR (400 MHz, CDCl;) & 7.60 - 7.52 (m, 13H), 7.47 (d, J = 2.0 Hz, 1H), 7.26 (dd, J =
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8.3, 2.1 Hz, 1H), 7.01 (d, J = 1.0 Hz, 2H), 4.91 (s, 2H), 3.95 (t, J = 7.1 Hz, 2H), 3.74 - 3.54 (m,

2H), 2.45 (s, 9H), 1.71 - 1.64 (m, 4H), 1.62 - 1.50 (m, 2H), 1.38 - 1.29 (m, 2H); 13C NMR (101 MHz,
CDCly) & 157.35, 152.74, 152.06, 146.19, 146.16, 140.34, 136.46, 133.58, 133.48, 131.22, 131.09,

131.05, 130.28, 121.70, 115.60, 114.72, 111.59, 41.74, 39.21, 29.96, 29.80, 29.71, 26.16, 22.40 (d, J
= 4.3 Hz), 21.86 (d, J = 1.5 Hz), 20.40; HRMS (ESI, m/z) CalliClLaN-OP [M]° AI2HX] 730.2031, A3
730.2034.

AA ) 5-6: (6-(2-0lm|=—6-F22-9-(3,4-TEF=Z22WMA)-8-84-8,9-UJ =2-H-FA-7-9) A ) E-o-EL
¥2¥E (11f)

%8 35% H NMR (400 MHz, CDCly) & 7.73 (tt, J = 7.4, 1.8 Hz, 4H), 7.56 (t, J = 3.1 Hz, 3H), 7.54 -

7.49 (m, 4H), 7.46 (d, J = 2.0 Hz, 1H), 7.36 (dd, J = 8.3, 4.4 Hz, 2H), 7.29 - 7.26 (m, 1H), 5.13 (s,
2H), 4.92 (s, 2H), 3.97 (t, J =7.0 Hz, 2H), 2.26 (s, 9H), 2.22 (d, J = 1.3 Hz, 4H), 1.83 - 1.77 (m,

OH), 1.73 - 1.67 (m, 2H), 1.37 - 1.28 (m, 2H); C NMR (101 MHz, CDCl,) & 157.83, 152.81, 151.70,

143.26 (d, J = 8.6 Hz), 136.73, 135.97, 135.49, 135.43 (d, J = 16.3 Hz), 134.54 (d, J = 11.4 Hz),
133.98 (d, J = 11.0 Hz), 132.30 (d, J = 45.9 Hz), 130.68, 130.23, 128.03 (d, J = 12.6 Hz), 127.99,
116.02 (d, J = 81.8 Hz), 111.46, 42.10 (d, J = 119.3 Hz), 30.11 (d, J = 16.4 Hz), 29.70, 25.89, 25.09
(d, J=4.3Hz), 24.25 (d, J=49.8 Hz), 22.85 (d, J =4.1Hz), 22.66 (d, J = 3.5 Hz); HRMS (ESI, m/z)

CaolliCLaNOP [M]1° A12F2] 730.2031, AZ3] 730.2041.

AAd 5-7: (6-(2-0}ln|=-6-F22-9-(3,4-TJEFZ22HNZA )-8-34-8,0-U3| =2-FFA-7-A) I EF 2 4-F
2RAIDIAEE (1lg)

28 34% 'H NMUR (400 MHz, DMSO-d;) & 7.89 - 7.77 (m, 10H), 7.57 (d, J = 8.3 Hz, 1), 7.52 (d, J =

2.1 Hz, 1H), 7.23 (dd, J = 8.3, 2.1 Hz, 1H), 7.11 (s, 2H), 6.76 (s, 2H), 4.92 (s, 2H), 3.87 (t, J =

13
7.1 Hz, 2H), 3.63 - 3.49 (m, 2H), 1.60 (q, J = 7.4 Hz, 2H), 1.49 (s, 4H), 1.31 (s, 2H); C NMR (101
MHz, CDCl;) & 157.78, 152.76, 151.72, 142.65 (d, J = 3.5 Hz), 136.73, 135.95, 135.02 (d, J = 11.2

Hz), 132.55, 132.11, 131.13 (d, J = 13.3 Hz), 130.68, 130.24, 127.95, 115.97 (d, J = 88.6 Hz), 111.52,
42.72, 41.66, 29.83 (d, J = 16.8 Hz), 29.66, 26.00, 22.58 (d, J = 49.3 Hz), 22.50 (d, J = 4.5 Hz);

HRMS (EST, m/z) CagHsiClNOP [M]™ 714F2] 790.0392, 22| 790.0393.

AN 5-8: (6-(2-olu|=-6-F22-9-(3,4-TE 22 WA )-8-&4A-8,9-T 3 =2-HFA-7-Q) A ) ET A (2-1
EAFY)EAEE (11h)

Z8 41% H NMR (400 MHz, CDCls) & 7.79 (ddt, J = 8.7, 7.3, 1.5 Hz, 3H), 7.47 (d. J = 2.0 Hz, 1H),

7.30 (dd, J=8.3, 2.0 Hz, 1H), 7.26 - 7.21 (m, 3H), 7.17 (tdd, J = 7.5, 2.8, 0.9 Hz, 3H), 7.10 - 7.02
(m, 4H), 5.24 (s, 2H), 4.92 (s, 2H), 3.97 (t, J=7.2 Hz, 21), 3.79 (s, 9H), 3.06 - 2.96 (m, 2H), 1.75

- 1.63 (m, 2H), 1.58 - 1.44 (m, 4H), 1.36 - 1.27 (m, 2H); C NMR (101 MHz, CDCly) & 161.38 (d, J =

2.6 Hz), 157.84, 152.76, 151.73, 137.34 (d, J = 2.3 Hz), 136.67, 135.98, 135.34, 134.53 (d, J = 8.0
Hz), 132.32 (d, J = 42.5 Hz), 130.51 (d, J = 38.1 Hz), 128.13, 122.30 (d, J = 12.7 Hz), 112.79 (d, J =
6.6 Hz), 111.43, 106.14, 105.22, 56.45, 42.73, 41.62, 30.43 (d, J = 18.2 Hz), 29.84, 25.93, 24.74 (d,

J=54.6 Hz), 23.84 (d, J = 4.7 Hz); HRMS (ESI, m/2) CagllClaN:OP [M]™ 7124 778.1878, A== 778.1891.
AN 59 (6-(2-0}1 =-6-FEE-9-(3,4-TF 22 A )-8-22-8,9-U3| CE-HFH-7-A) AN EF X
3, 5-ddEsd)¥2¥F (11i)

& 51%; ' NMR (400 MHz, CDCl3) & 7.60 (s, 1H), 7.46 (d, J = 2.1 Hz, 1H), 7.41 - 7.27 (m, 8H), 7.05
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- 6.99 (m, 2H), 5.14 (s, 2H), 4.91 (s, 2H), 3.95 (t, J = 7.1 Hz, 2H), 3.42 - 3.31 (m, 2H), 2.40 (s,
18H), 1.75 - 1.53 (m, 6H), 1.40 - 1.29 (m, 2H); 13C NMR (101 MHz, CDClz) & 157.76, 152.75, 151.69,

140.51 (d, J = 13.1 Hz), 136.76 (d, J = 3.2 Hz), 136.73, 135.97, 132.52, 132.08, 130.74 (d, J = 9.9
Hz), 130.66, 130.32, 128.04, 118.32 (d, J = 84.6 Hz), 111.54, 50.44, 42.24 (d, J = 90.7 Hz), 30.03 (d,
J =15.6 Hz), 29.82, 26.10, 22.90 (d, J = 51.1 Hz), 22.57 (d, J = 4.5 Hz), 21.46; HRMS (ESI, m/z)

ColeClNOP [M1" #1212 772.2500, 2232 772.2512.

Ay

AA ¢ 5-10: (6-(2-0}1=-6-F22-9-(3,4-TEZ22HNZE)-8-84-8,0-T3 =2-FFE-7-4) ) EFrE=
AAYATE (11j)
80 56%, H NMR (400 MHz, CDCly) & 7.51 (d, J = 2.1 Hz, 1H), 7.40 (d, J = 8.2 Hz, 1H), 7.32 - 7.25

(m, 1H), 4.94 (d, J=1.5Hz, 4H), 4.02 (t, J=7.1 Hz, 2H), 2.73 - 2.60 (m, 2H), 2.63 - 2.52 (m, 2H),
2.06 - 2.00 (m, 8H), 1.98 - 1.90 (m, 8H), 1.86 - 1.73 (m, 4H), 1.60 (d, J = 7.2 Hz, 4H), 1.57 - 1.47

(m, 6H), 1.44 (d, J = 12.2 Hz, 2H), 1.30 (q, J = 12.4 Hz, 4H); C NVR (101 MHz, CDCls) & 157.6,

152.8, 151.8, 136.8, 136.0, 132.7, 132.3, 130.7, 130.4, 127.9, 111.8, 42.8, 41.7, 30.8 (d, J = 13.7
Hz), 30.3, 27.3 (d, J=3.9 Hz), 26.5 (d, J = 11.7 Hz), 26.0, 25.5, 22.9 (d, J=5.1Hz), 16.0 (d, J =

42.4 Hz); HRMS (ESI, m/z) CsallsCLaNOP [M]' AIZFX] 706.2970, 21232] 706.2974

AA e 5-11: (6-(2-0}r|=-6-F 2 E-9-(3,4-T| F 22N A )-8-54-8,0-T3| = 2-FFA-7-A) AN EF L ¥
2¥F (11k)

80 27% 'H NUR (400 MHz, DMSO-ds) & 7.89 - 7.77 (m, 10H), 7.57 (d, J = 8.3 Hz, 1), 7.52 (d, J =

2.1 Hz, 1H), 7.23 (dd, J = 8.3, 2.1 Hz, 1H), 7.11 (s, 2H), 6.76 (s, 2H), 4.92 (s, 2H), 3.87 (t, J =

7.1 Hz, 2H), 3.63 - 3.49 (m, 2H), 1.60 (q. J = 7.4 Hz, 2H), 1.49 (s, 4H), 1.31 (s, 2H); ~C MR (101
MHz, CDCly) & 155.60, 150.68. 149.64, 134.66, 133.81, 130.53, 130.13, 128.60, 128.26, 125.89, 109.52,

40.65, 39.54, 29.59, 29.56, 28.70 (d, J = 14.6 Hz), 28.25 (d, J = 15.2 Hz), 27.69, 26.88, 26.85,
26.82, 23.76, 20.47, 19.84 (d, J = 4.7 Hz), 18.56 (d, J = 4.2 Hz), 17.70, 17.49, 17.35, 17.23, 17.02,

16.89, 11.95; HRUS (ESI, m/z) CHnCLNsOP [M]' Z14F2] 796.4378, 213 796.4384.

A 5-12: (6-(2-obn|=-6-F22-9-(3,4-T| E22WH)-8-54-8,9-t 3| =2-HFA-7-L) A ) (ML) 5l
d¥2¥E (111)

G 47%, H NWR (400 MHz, CDCly) & 7.92 - 7.82 (m, 4H), 7.80 - 7.71 (m, 2H), 7.72 - 7.62 (m, 4H),

7.48 (d, J=2.1Hz, 1), 7.37 (d, J = 8.3 Hz, 1H), 7.29 - 7.22 (m, 1H), 4.97 (s, 2H), 4.92 (s, 2H),
3.96 (t, J=7.1Hz, 2H), 3.41 - 3.29 (m, 2H), 2.86 (d, J = 13.7 Hz, 3H), 1.68 (p, J = 7.4 Hz, 2H),

1.63 - 1.51 (m, 4H), 1.34 (p, J = 6.8 Hz, 2H); C NMR (101 MHz, CDCl,) & 157.7, 152.8, 151.7, 136.8,

135.9, 134.7 (d, J = 3.0 Hz), 132.6, 132.6 (d, J = 10.0 Hz), 132.2, 130.7, 130.4, 130.3, 127.9, 119.5
(d, J=84.7 Hz), 111.7, 42.8, 41.7, 29.9 (d, J = 16.6 Hz), 29.8, 26.0, 23.1 (d, J = 50.7 Hz), 22.2

(d, J = 4.0 Hz), 8.5 (d, J = 55.2 Hz); HRMS (ESI, m/z) CylluCl:N:OP [M1™ 714FX] 626.1405, 223
626.1409.

AA ¢ 5-13: (3-(2-o}7| =-6-222-9-(3,4-UEZ2WH)-8-&2-8,0-UI =2-HFA-7-¢4)T2W ) EgHd
¥2¥E (1lm)

S8 53%, H NMR (400 MHz, CDCly) & 7.89 - 7.78 (m, 5H), 7.83 - 7.72 (m, 4H), 7.70 - 7.60 (m, 6I),
7.49 (d, J=1.9 Hz, 1), 7.33 (d, J = 8.2 Hz, 1H), 7.32 - 7.26 (m, 1H), 5.09 (s, 2H), 4.89 (s, 2H),
4.35 (t, J=7.11Hz, 2H), 4.17 - 4.05 (m, 21), 2.21 - 2.05 (m, 2H); C MR (101 MHz, CDCly) & 157.8,
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152.7, 151.5, 136.6, 135.6, 135.1 (d, J = 3.1 Hz), 133.3 (d, J = 10.1 Hz), 132.4, 132.1, 130.5, 130.4
(d, J=12.7 Hz), 130.3, 127.9, 117.6 (d, J = 86.5 Hz), 110.9, 42.7, 41.6 (d, J = 18.8 Hz), 23.0, 19.7
(d, J=52.9 Hz); HRMS (ESI, m/z) CasllsCIN:OP [M] AI2FZ] 646.1092, 2232 646.1090.
AA o 5-14: (3-(2-o}H|=-6-F22-9-(3,4-T 228 H)-8-34-8,9-T3| =2-FA-7-<4)Z2)(Wd)
HY¥XAXE (1ln)
28 38%, H NWR (400 MHz, CDCly) & 7.92 - 7.80 (m, 5H), 7.77 - 7.70 (m, 2H), 7.62 (ddd, J = 8.8,

7.1, 3.3 Hz, BH), 7.48 (d, J = 2.0 Hz, 1H), 7.34 (d, J = 8.3 Hz, 1H), 7.28 (dd, J = 8.3, 2.0 Hz, 1H),
5.17 (s, 2H), 4.92 (s, 2H), 4.19 (t, J = 6.8 Hz, 2H), 3.64 - 3.45 (m, 2H), 2.89 (d, J = 13.7 Hz, 3H),

2.06 (tq, J = 8.2, 5.0, 4.4 Hz, 4H); 13C NMR (101 MHz, CDClz) & 157.9, 152.9, 151.9, 136.8, 136.0,

134.9 (d, J = 3.0 Hz), 132.6 (d, J = 10.1 Hz), 132.6, 132.2, 130.7, 130.5, 130.4 (d, J = 12.5 Hz),
128.1, 118.9 (d, J = 85.2 Hz), 111.3, 43.1, 41.6 (d, J = 18.5 Hz), 23.0 (d, J = 3.0 Hz), 20.7 (d, J =

52.7 Hz), 8.4 (d, J = 54.9 Hz); HRMS (ESI, m/z) CysHzC1:5N;0P i ALkA] 584.0935, AZ%] 584.0935.

AAd 5-15: (3-(2-ol|x=-6-F22-9-(3,4-TZF=22uH)-8-24-8,0-TJ| ==2-HFA-7-Q)=Z=9) v g
(Hd)E2AEE (110)

& 24%, I NIR (400 MHz, MeOD) & 7.91 - 7.81 (m, 2H), 7.83 - 7.74 (m, 1H), 7.70 - 7.61 (m, 2H),
7.58 (d, J=2.1Hz, 1), 7.47 (d, J= 8.3 Hz, 1H), 7.34 (dd, J = 8.3, 2.1 Hz, 1H), 4.97 (s, 2H), 4.11

(t. J=6.9Hz, 20). 2.67 - 2.52 (m, 2H). 2.25 (s. 3H). 2.22 (s. 31). 2.03 - 1.86 (n. 2): "C NMR (101
Miz, MeOD) & 158.9 (d, J = 4.8 Hz), 152.8, 152.3, 137.7, 136.3, 134.5 (d, J = 2.9 Hz), 132.0 (d, J =
10.1 Hz), 131.7, 131.2, 130.7, 129.9 (d, J = 12.2 Hz), 129.7, 127.9, 121.3 (d, J = 84.4 Hz), 110.4,
42.4, 41.8 (d, J=20.3 Hz), 22.3 (d, J = 2.9 Hz), 20.6 (d, J = 53.2 Hz), 6.6 (d, J = 54.2 Hz); HRMS

(EST, m/2) CosHoiCloNOP [M]™ Z12ER] 522.0784, 21Z=32] 522.0788.
Azd 3: 3AFE 12a WA 12¢9 A=
(w2 7]
ﬁ\/\P _\\
\_ . \_
Et a Bre_~__— /\%\ R 2a H Br o \(g\ -
Ry Ry — | e 126 Me toc _ E ;
O [ O B

EgEdE~a (5 mmol, 1.310 g) ¥ 1,6-t]E2X A (6 mmol, 0.9 mL)S ACN (10 mL)ol| &a|A|H . &
S v BEAFY. Adeor Wz 3 3 &S JAE sl FEAFTY. AFES AystA azviEady
(DCM/MeOH) & A A|8le] 3HHE 12a-cE AT},

A Zd 3-1: (-RERANE-p-EAFTAEE (12b)
280 60% H NVR (400 MHz, Chloroform-d) & 7.77 - 7.61 (m, 6H), 7.50 - 7.42 (m, 6H), 3.73 - 3.60 (m,

2H), 3.38 (t, J=6.6 Hz, 2H), 2.47 (s, 9H), 1.86 - 1.75 (m, 2H), 1.74 - 1.54 (m, 4H), 1.50 - 1.39 (m,
2H).

AFd 3-2: (10-E2RHA)EHALDEAEF (12¢)
TE 43%; 'H NMR (400 MHz, Chloroform-d) & 7.90 - 7.83 (m, 6H), 7.83 - 7.76 (m, 3H), 7.74 - 7.68 (m,

6H), 3.87 - 3.78 (m, 2H), 3.42 - 3.35 (m, 2H), 1.86 - 1.79 (m, 2H), 1.69 - 1.57 (m, 4H), 1.42 - 1.33
(m, 2H), 1.28 - 1.20 (m, 8H).

AA Y 6: BFE 13a WA 13e9 A4

7] QA6 5k FAF WHS Gl FFE 13a A 13eB FAHAT.
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AAd 6-1: (6-(2-°]=-9-(4-HEE-2-EF Q2 A)-6-F22-8-%4-8,9-U3 E2-TFFA-7-4) A ) EZ
HYEXEAXE (13a)
28 65% H NMR (400 MHz, CDCly) & 7.89 - 7.81 (m, 6H), 7.81 - 7.75 (m, 3H), 7.73 - 7.66 (m, 6H),

7.22 - 7.19 (m, 1H), 7.18 (t, J = 1.7 Hz, 1H), 7.17 - 7.12 (m, 1H), 5.00 (s, 2H), 4.96 (s, 2H), 3.96
(t, J=7.1Hz, 20), 3.91 - 3.82 (m, 2H), 1.71 (dd, J = 25.4, 8.1 Hz, 4H), 1.65 - 1.53 (m, 2H), 1.40

1.28 (m, 2H); 13C NMR (101 MHz, CDCl;) & 160.3 (d, J = 252.6 Hz), 157.7, 152.8, 151.9, 136.8, 135.0

(d, J=3.0Hz), 1383.7 (d, J=9.9 Hz), 131.1 (d, J = 4.3 Hz), 130.5 (d, J = 12.5 Hz), 127.6 (d, J
3.7 Hz), 122.1 (d, J = 9.4 Hz), 122.0 (d, J = 14.8 Hz), 119.2 (d, J = 24.6 Hz), 118.4 (d, J = 85.8
Hz), 111.7, 41.8, 37.2 (d, J=4.2 Hz), 29.9 (d, J = 16.1 Hz), 29.8, 26.2, 22.7 (d, J = 49.8 Hz), 22.6

(d, J=4.4Hz); HRMS (ESI, m/z) C%H;MBrClFN;,OP+ i AXEA] 718.1334, A SX] 718.1335.

AA S 6-2: (6-(2-0}7|e-9-(4-BER-2-EF 2 2Hd)-6-Z22-8-54-8,9-T3| =2-HFA-7-4) I ) EF
-rEY9¥XAY¥E (13b)

8 34%: 'H MMR (400 MHz, CDCls) & 7.72 - 7.61 (m, 6H), 7.51 - 7.43 (m, 6H), 7.25 - 7.11 (m, 3H),
5.00 (s, 2H), 4.91 (s, 2H), 3.96 (t, J = 7.1 Hz, 2H), 3.70 - 3.59 (m, 2H), 2.47 (s. 9H). 1.75 - 1.65
(m, 4H), 1.65 - 1.53 (m, 3H), 1.40 - 1.29 (m, 2H); C NMR (101 MHz, CDCls) & 160.3 (d, J = 252.9 Hz),

157.6, 152.8, 151.86, 146.1 (d, J = 3.1 Hz), 136.8, 133.6 (d, J = 10.2 Hz), 131.1 (d, J = 13.0 Hz),
181.1(d, J = 4.0 Hz), 127.6 (d, J = 3.7 Hz), 122.1 (d, J = 9.5 Hz), 122.0 (d, J = 14.6 Hz), 119.2 (d,
J=24.5Hz), 115.3 (d, J = 88.4 Hz), 111.8, 41.9, 37.2 (d, J =4.6 Hz), 29.9 (d, J = 16.1 Hz), 29.8,
26.2, 22.9 (d, J=43.4 Hz), 22.6 (d, J=3.9Hz), 21.8 (d, J = 1.4 Hz); HRMS (ESI, m/z) CsoHsBrCIFNsOP

[M]" A2ER] 758.1821, A=A 758.1819.

Ao 6-3: (6-(2-0hH]|=-9-(4-HER-2-ZF Q2 WA )-6-Z 2 2-8-24-8,9-UI E2-HFA-7-A) A ) EF
24 EAHLDEEEE (13¢)

S80 35%  H NMR (400 Mz, CDCly) & 7.76 - 7.65 (m, 6H), 7.23 - 7.12 (m, 9H), 5.00 (s, 2H), 4.94 (s,
M), 3.97 (t, J=7.1Hz, 2H), 3.91 (s, OH), 3.62 - 3.44 (m, 2H), 1.76 - 1.64 (m, 41), 1.65 - 1.53 (m,
9H), 1.41 - 1.29 (m, 2H); C NMR (101 MHz, CDCl,) & 164.5 (d, J = 2.9 Hz), 160.3 (d, J = 252.6 Hz),

157.6, 152.8, 151.9, 136.8, 135.5 (d, J = 11.6 Hz), 131.1 (d, J = 4.3 Hz), 127.6 (d, J = 3.8 Hz),
122.1 (d, J = 9.3 Hz), 121.9 (d, J = 14.8 Hz), 119.2 (d, J = 24.4 Hz), 116.1 (d, J = 13.6 Hz), 111.8,
109.2 (d, J = 93.9 Hz), 55.9, 41.8, 37.2 (d, J = 4.5 Hz), 29.9 (d, J=16.1 Hz), 29.8, 26.2, 23.7 (d,

J = 52.9 Hz), 22.6 (d, J = 4.1 Hz); HRMS (ESI, m/z) CaHuBrCIFN:OP [M]™ 712X 806.1668, 21=3|
806.1662.

AA 6-4: (6-(2-0lu|=-9-(4-B27-2 6-U)H el A )-6-FEE2-8-54-8,9-UF E2-HF-FI-7-4) A ) EF
-p-EYXAYE (13d)

TE 34%; I NMR (400 MHz, Chloroform-d) & 7.72 - 7.61 (m, 7H), 7.47 (dd, J = 8.3, 3.1 Hz, 7H), 7.12
(s, 2H), 4.93 (s, 2H), 3.92 (t, J=7.2 Hz, 2H), 2.47 (s, 9H), 2.35 (s, 6H), 1.70 - 1.62 (m, 4H), 1.61
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[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]
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- 1.53 (m, 2H), 1.36 - 1.22 (m, 4H); lSC NMR (101 MHz, Chloroform-d) & 157.35, 152.74, 152.06, 146.17
(d, J = 3.0 Hz), 140.34, 136.46, 133.53 (d, J = 10.4 Hz), 131.15 (d, J = 12.9 Hz), 131.05, 130.28,
121.70, 115.16 (d, J = 88.5 Hz), 111.59, 41.74, 39.21, 29.96, 29.80, 29.71, 26.16, 22.40 (d, J = 4.3

Hz), 21.86 (d, J = 1.5 Hz), 20.40; HRMS (ESI, m/z) CyHisBrCINsOP [M]+ AlAEA] 768.2228, AZA] 769.2283.

AAo 6-5: (10-(2-olr|=-9-(4-B 22 -2, 6-T| el )-6-FZ2-8-&4-8,9-U3| =E2-H-FH-7-4) ) E
AHIEATE (13e)

T8 25%; I NR (400 MHz, Chloroform-d) & 8.47 (s, 2H), 7.85 - 7.65 (m, 15H), 7.16 (s, 2H), 4.94
(s, 2H), 4.85 - 4.71 (m, 2H), 4.01 - 3.88 (m, 2H), 3.49 (s, 2H), 3.47 - 3.37 (m, 2H), 2.38 (s, 6H),
2.28 - 2.15 (m, 2H), 2.07 - 1.97 (m, 2H), 1.70 - 1.58 (m, 4H), 1.54 - 1.45 (m, 2H), 0.91 - 0.81 (m,

9H): C NMR (101 MHz, Chloroform-d) & 165.26, 156.35, 151.72, 151.14, 151.01, 139.37, 134.20 (d, J =
3.2 Hz), 132.51 (d, J = 9.9 Hz), 130.11, 129.57 (d, J = 12.5 Hz), 120.76, 117.26 (d, J = 85.8 Hz),
110.73, 49.91, 47.99, 40.97, 38.22, 34.93, 30.94 (d, J = 1.7 Hz), 26.22 (d, J = 5.6 Hz), 25.33, 24.54,

21.61 (d, J = 3.9 Hz), 19.41, 13.15; HRMS (ESI, m/z) CyHiBrCIsNsOP [M]+ AREA 784.1992, AZA|
784.2388.

AA 7: FE 14a WA 14de] A

(=2 8]
OH E

ol //n/
N| l[ N§:0 a /)J @
1L

HN -

I S—0 n=2345
Gl H2N
cl \\Qm
Ta-d

n=2,3.4.5 1424 ©!

gofet A d3e Fd FEA (0.5 mmol), (3-FIEEAIZZE)EHL-EAYH HE2ulo|= (0.6 mmol),
= D

TEA (0.6 mmol), 2 DMAP (catalytic amount)Z DCM (5 mL) oA Tute 2T £33, &9
WA SRAI AT, e fulE JAF slell FFA]7]1aL, DM (50 nl x 3)o 2 FE3IUY. I3 fUE5S EFE
AAsEaL, MgSo,= HAZxstar, JFoA FFsdtt. AAES WPLCE At 31EE (14a-d) S AU

AAd 7-1: (4-(3-(2-o ]| x—6-ZF 22 -9-(3,4-T| ZFZEZWE )-8-24-8,9-T) 3| E2-TFFH-7-Y ) ZTZZA])-4-
SAREHEHALYEAYFE (14a)
8 21% H MMR (400 MHz, CDCly) & 7.91 - 7.85 (m, 6H), 7.81 - 7.76 (m, 3H), 7.72 - 7.66 (m, 6H),

7.47 (d, J=2.1Hz, 1), 7.37 (d, J=28.3 Hz, 1H), 7.27 (dd, J = 2.0, 2.1 Hz, 1H), 5.03 (s, 2H), 4.90
(s, 2H), 4.11 (td, J = 6.5, 3.9 Hz, 4H), 4.07 - 3.95 (m, 2H), 2.79 (td, J = 6.5, 1.5 Hz, 2H), 2.12 -

2.02 (m, 2H), 1.96 - 1.86 (m, 2H); C NMR (101 MHz, CDCl,) & 173.17, 157.87, 152.86, 151.93, 136.90,

135.97, 135.09 (d, J = 3.1 Hz), 133.93 (d, J = 10.1 Hz), 132.73, 132.32, 130.87, 130.55 (d, J = 12.6
Hz), 130.52, 128.16, 118.35 (d, J = 86.0 Hz), 111.67, 61.89, 42.89, 39.33, 33.22 (d, J = 18.5 Hz),

29.09, 21.72 (d, J = 51.0 Hz), 18.15 (d, J = 3.1 Hz); HRMS (ESI, m/z) CsHsC1:N:05P [M]+ AAEA]
734.0342, AZX] 734.1506.

AAE 7-2: (4-(4-(2-91| =-6-F R 2-9-(3,4-T S22 A )-8-22-8,9-TI| T2 -TFFAU-7-A) LEA] )-4-&
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[0298]

[0299]

[0300]

[0301]

[0302]

[0303]
[0304]

[0305]

[0306]

[0307]

[0308]

[0309]
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FEHEHAIEATH (14b)

TE 24%; I NMR (400 MHz, Chloroform-d) & 7.93 - 7.83 (m, 6H), 7.83 - 7.74 (m, 3H), 7.73 - 7.67 (m,
6H), 7.51 (d, J = 2.1 Hz, 1H), 7.38 (d, J = 8.2 Hz, 1H), 4.95 - 4.91 (m, 3H), 7.29 - 7.27 (m, 1H),
4.96 (s, 2H), 4.08 (t, J =6.5Hz, 2H), 4.05 - 4.00 (m, 2H), 2.87 (td, J = 6.7, 1.5 Hz, 2H), 1.98 -

1.73 (m, 4H), 0.92 - 0.81 (m, 4H); HRMS (ESI, m/z) CssHsCloN:OP [M]° 713EX] 746.1616, AZ=2] 746.1621.
AN 7-3: (4-((5-(2-o}H|x-6-F22-9-(3,4-T 22 F)-8-%4-8,0-T3| =2 -HFA-7-Q) AL )& A])-
4-SAREHEHIEAEE (14c)

8 23%; H NMR (400 MHz, CDCls) & 7.92 - 7.86 (m, 5H). 7.81 — 7.67 (m, 10H), 7.51 (d, J = 2.2 Hz,

1), 7.38 (d, J = 8.2 Hz, 1H), 7.30 - 7.27 (m, 1H), 4.97 (s, 2H), 4.94 (s, 2H), 4.04 - 4.00 (m, 4H),
2.87 (td, J=6.6, 1.4 Hz, 2H), 1.95 - 1.88 (m, 2H), 1.79 - 1.71 (m, 4H), 1.68 - 1.62 (m, 2H), 1.43 -

1.35 (m, 2H); "t MR (101 MHz, CDCl3) & 173.48, 157.76, 152.86, 151.91, 136.90, 136.04, 135.07 (d, J

3.1 Hz), 133.95 (d, J = 10.1 Hz), 132.80, 132.36, 130.84, 130.60, 130.55 (d, J = 12.5 Hz), 128.12,
118.42 (d, J = 86.1 Hz), 111.90, 64.54, 42.89, 41.94, 33.28 (d, J = 18.3 Hz), 29.83, 28.19, 23.07,

21.80 (d, J = 51.3 Hz), 18.20; HRMS (ESI, m/z) CaHyClaN:OP [M]™ 712E2] 762.0882, AZ=32] 762.1823.
AN 7-4: (4-((6-(2-oH|=-6-F22-9-(3,4-TZ 22 A )-8-24-8,0-U 5| =2 - FA-7-Q) A A )L A])-
~SAFENEHALIATYE (14d)

28 26%; H MR (400 MHz, CDCly) & 7.92 - 7.67 (m, 15H), 7.52 (d, J = 2.0 Hz, 1H), 7.38 (d, J = 8.2

Hz, 1H), 7.31 - 7.28 (m, 1H), 4.99 (s, 2H), 4.93 (s, 2H), 4.02 (m, 6H), 2.88 (td, J = 6.6, 1.4 Hz,

13
2H), 1.97 - 1.88 (m, 2H), 1.77 - 1.69 (m, 2H), 1.62 - 1.55 (m, 2H), 1.41 - 1.29 (m, 4H); C NMR (101
MHz, CDCl;) & 173.38, 157.63, 152.73, 151.77, 136.76, 135.93, 134.96 (d, J = 3.0 Hz), 133.82 (d, J =

10.1 Hz), 132.67, 132.24, 130.71, 130.47, 130.44 (d, J = 12.5 Hz), 127.99, 118.27 (d, J = 86.0 Hz),
111.79, 64.61, 42.75, 41.95, 33.19 (d, J = 18.7 Hz), 29.93, 28.38, 26.09, 25.55, 21.69 (d, J = 51.2

Hz), 18.07 (d, J = 3.3 Hz); HRMS (ESI, m/z) CiHiClsNsOsP i AAA] 776.1152, ASFX] 776.1958.

AlE] ;Hg; =i ng
1. Al &4 9 v g

OIZF WEAM¥EZFE AMESF LN229 @ Izt Ay AEF PC32 ATCC (American Type Culture Collection)elA]
Tkl th. LN229% 5% Z°EfoldA  (FBS, Gibco) 2 1% FUA#/AE=EntolAl (Gibco) o2 HZEF DMEM
(Gibco)oll A wlFsldth. PC3S 10% FBS (Gibco) 2 1% zﬂ A/ ~EANEolo] Al (Gibco) o2 HZEF RPMI
(Gibco)oll A wiFalsict. ek, x4 H MESF Hela, <9 AFESF MDA-MB-231, =t Al¥F NCI-H23, 3+
oF A|EF SK-HEP-1% F=H]|&}it}.

2. 99EE" £Y

AEe) A &g mzejolal oAl Zhell @ xovtekAl oAlA 2l (RED system)?} g7 RIPAC] A
HEAAT. $ES 15,000 rpno.2 108 B 4 ColA QAR Bd FEE @nd 24 95 A
oF H5E (BioRa)Z ZH3IYUh. WARRY ¥AS 98] 2025 peel WA 2gslah. 7] FAS A

L3k3ith: B-d®l (Millipore, MP691001), <AJUle|E &2 &4 B (succinate dehydrogenase B, SDHB)
(Santa Cruz, SC-271548), AZ21 (Santa Cruz, SC-100859), ¥ =Z2dt)d HSAGA-HIHE vl B B
71 22 @A (KLP Inc.). 3shdd &L clarity western ECL substrate (Bio-Rad)® LAS 4000 (GE
Healthcare)ell 3] +33}3ict.

g

ZE 969 ZHolEM Aldsta, o= A Ao 24A3F Bt FHAAHG. MEE FEI A 244 B
olffHlol A 3 & MIT (3-(4,5-dimethyl-thyzoyl-2-y1)-2,5- diphenyltetrazolium bromide)ZE 4A17F Fot A
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[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]
[0319]

[0320]

[0321]
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g3akdch. Infinity M200 ploe]la2EdolE 2y (TECAN)E AME-3Fe] 595 mnmoll Al F4=
rEukzkg gRgsigitt. FFE @S &) Q2T o R A rstelgion, HolHE AEE(RE EASIGITE. H
e g, 71E &< 7 EYY(Gamitrinib; J Clin Invest. 2009 Mar 2; 119(3): 454-464.), SMTIN-PO1
(J Am Chem Soc. 2015 Apr 8;137(13):4358-67), DN401(J Med Chem. 2017 Sep 14;60(17):7569-7578.)& <=H]3}
ATH.

4. 83} B3 (Fluorescence polarization, FP)

AZE TRAP1S o]do Bae W uel #H]sA vk (Park, H. K. et al., Paralog Specificity Determines
Subcellular Distribution, Action Mechanism, and Anticancer Activity of TRAP1 Inhibitors. J. Med. Chem.
2017, 60, 7569-7578). ¥H WP AL s, 10 nM PU-H71-FITC ¥ 400 nM TRAP1S 135 mM NaCl, 2.7 mM
KC1, 4.3 mM NaoHPO,, 1.4 mM KH,PO,, 1 mM DTT, 2 mM MgCl,, 0.1 mg/mL BSA, = 0.05% NP40o| A t}eFst 52
kg o] A 3tell 1AIZE E%F 25 CelA AstHlold siivh. 333 HF-S SYNERGY NEO vwlola=EHoE Y
(BioTek Instruments)& ARE3sFe] ZASIATE. 1C #t= ZASH7] A3 Prism 7.0 (GraphPad Software Inc.)&
Agstel 2t shgEel tl MY oA FHEL S5 shan.

5. EZ=g o} R0S H MEZEFo} ¥ A9 Y

PC3 AEZS =23 A 6417 ot AFHolAd 3 the, 100 nMe Mito-Sox (Invitrogen, M36008) & 100
nMe] TMRMS sytox®t 7 20 &< 25 TCoAl A slth. ooz, AEE PBSE 3|A4A|7]a, FACS
Calibur system (BD Bioscience)= A}Fg&3}o] #A313t}.

6. TF olFol4 AY

BE 2B AYe i SAkaer)ed (UNIST) 9 IACUC (Institutional Animal Care and Use Committee)
of ol %9l we mzEZd wel Saakslth (INISTIACUC-19-10). PC3 AIE (1 X 10)E 100 uLe] PBSel
HAEA713, 8% BALB/c nu/nu FH vk &FH S AL &l DMSOo §3iE s EEY
(Gamitrinib) T+ 3gHE 13a (SJ-T140)E Zgjodd=2]E 400 (PEG 400) % PBSSﬁr 1:1:3 v &= 4z &3
sta, wid HAU FoI(5 mg/kg) dHTE. ARHAE ALEEte] FFE SHs A, T FIE ] TS AL
8k AU V= 0.5 x () x Qol. Aol UM, B AT, AR, AF,

3,9, % FFE 2IF 31 Fsan

)
=

, H
7. BA B4

MIT A3 THEAIgs A, 5Pz Hojm F W wEsct. B4 42 Prism 7.0 (GraphPad)2 AR&-3}¢]
T35t tk. Unpaired t-test& AFESlo] ztolE ERIst o, p<0.05¢ W F93 Aoz H¢318iH.

Ao 1: Z3E9 TRAP1F} Hsp0dl] tHek A = 4 = A U3 A E5A 84 &

Aol A Az SFFEES] TRAP1Z Hsp90ol] thek A3 sl ZFeAld o] AE S Aoo]E (FITC)
X ATk, e, AAldolA Axg FFEE] AL digh

H PU-H71E& Ab&ste] &% 933 By oz ¥4
54 A4S 28, 7] ® 12 BE A" 8dEe 16, #s dEhd Aol

F 1
st E ™3 IC5 (nM)
TRAP1 FP Hsp90 FP Hela AlX
PUH71 192.4 72.9
DN401 143 130.7 3,500
3a 58.0 1,134
3b 76.6 > 5,000
3c JS-T059 26.2 > 5,000 > 5,000
4a SJ-T13716a 84.2 2,189 > 20,000
4b SJ-T13816b 229.1 > 5,000 > 20,000
4c SJ-T13916¢ 140.3 > 5,000 13,000
4d SJ-T14316d 100.0 > 5,000 > 20,000




[0322]

[0323]

[0324]

[0325]

[0326]

[0327]
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de SJ-T14416e 125.4 > 5,000 > 20,000
4f SJ-T159161 281.3 > 5,000 > 20,000
4g SJ-T15816h 292.9 > 5,000 > 20,000
5a SJ-T102 16f 118.1 > 5,000 > 20,000
5b SJ-T103 16g 61.7 780.1 18,000
5¢ SJ-T160 16] 66.1 > 5,000 > 20,000
7a JS-T033 143 345 > 20,000
7b JS-T034 178 345 15,000
7c JS-T035 178 345 > 20,000
7d JS-T036 250 >5,000 > 20,000
8a JS-T043 157 3,500 20,000
8b JS-T044 171 3,500 > 20,000
8c JS-T053 250 >5,000 6.000
10a SJ-T164 428 >5,000 > 20,000
10b SJ-T168 357 >5,000 > 20,000
10c SJ-T169 357 >5,000 > 20,000
10d SJ-T166 400 >5,000 > 20,000
10e JS-T063 21 1,800 20,000
11a SJ-T161 780 >5,000 3,500
11b SJ-T183 >5,000 >5,000 620
11c SJ-T184 >5,000 >5,000 1030
11d SJ-T187 >5,000 >5,000 4,300
1le JS-T070 >5,000 >5,000 1,700
11f JS-T074 >5,000 >5,000 2,700
11g JS-T071 >5,000 >5,000 4,000
11h JS-T073 >5,000 >5,000 2,300
111 JS-T076 >5,000 >5,000 680
11j SJ-T186 >5,000 >5,000 2,060
11k JS-T072 >5,000 >5,000 400
111 SJ-T185 2,000 >5,000 4,800
11m SJ-T179 >5,000 >5,000 5,500
11n SJ-T180 >5,000 >5,000 >>20,000
110 SJ-T181 >5,000 >5,000 >>20,000
13a SJ-T140 2,304 >5,000 3,500
13b SJ-T191 >5,000 - 667
13c SJ-T192 >5,000 - 1,232
13d JS-T069 >5,000 >5,000 650
13e JS-T062 >5,000 >5,000 1,700
14a JS-T053 3,500 >5,000 6.000
14b JS-T054 >5,000 >5,000 5,000
14c JS-T055 >5,000 >5,000 2,200
14d JS-T056 >5,000 >5,000 2,200

Lol wpeRsl mhep gro], AAjelofl A Ax7h #HghEE2 Hsp90ol ®lsh TRAPLO thit ¥ -3 A& 7HA
T, AR A B AHAY Aol sl AlESAEe HeERAA

o

wela], B AN AZe FIFEESL S48 TRAPL A9 Az A4S 7Y, & AXe &) MEEA
< yehds Fsisic.

A 2: 3FE 13a (SJ-T140)9] 3ot &4

ek S A s, MIT assays el B4 vho2 2 A2 51 F AEolA 3gt= 13a (S)-
T140) 9] M*x524 &4S Gamitrinib, SMTIN-PO1, % DN401¢} H]u3}Sict.

3}k

H

ki

1

rlo
o

& 13a (SJ-T140), Gamitrinib, SMTIN-PO1, % DN401¢] AME54E AEE (%)= ERH Zo|tt).

=]

2% 343 13a (SJ-T140), Gamitrinib, SMTIN-PO1, B! DN4O1e] AM¥EHA B4E 106 # (pM) o= vehd
°oltt.

S
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[0334]
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X* 2

SJ-T140 (13a) Gamitrinib SMTIN-PO1 DN401
PC3 3.335 + 0.123 4.830 + 0.529 6.041 + 0.489 3.151 £ 0.212
Hela 1.353 + 0.109 2.645 £ 0.035 2.266 £ 0.192 3.321 £ 0.176
SK-HEP-1 1.802 + 0.085 4.533 + 0.219 5.1561 * 0.130 2.536 £ 0.058
MDA-MB-231 2.011 + 0.065 3.223 £ 0.319 2.011 + 0.065 5.251 £ 0.425
LN229 2.147 £ 0.078 3.855 + 0.157 3.275 £ 0.084 3.713 £ 0.761
NCI-H23 3.104 + 0.058 3.286 £ 0.029 5.544 £ 0.803 5.590 * 0.483
A E > 10 > 10 > 10 > 10

o PN FEHI 548 YEhA eskth. 28y, SRHE 13av 6719 AR TE o AlEFelA 1

uMel IC; #& YERd ¥HA, Gamitrinib, SMTIN-PO1, @ DN401: Z+z 2.6~4.8 uM, 2.0~6.0 uM, 2 2.

uME YERAT

webs, 2 AN Axd FFEE
pZs

)
H .
del ARE AZHY BYS VS S 5

T 1% 3 20 YERW wkel o], RE oFES IR fiE] 10, #te] 10 uM o]do® FAHAUSS 1T
3
B)

& vEzsdel 54 2 Fxbg TAPL o AlAle] el o Aol
(3]

A 3: TRAP1 ST}o|AE Biide] B3 9 vEEZ=g o} 7|5 B frE &3 &<

obEel TRAPL 504 &vE 2Alel7] flaked, TRAPL ZefoldE wuld o wEEselel gl oja ofge)
adhe BAS,
B 20 PC3 AEE 10 ul SFBE 6A17 Bok AYsa, dad BRoR B Avelt,

% 2BE Mito-SOX % TMRM XA 3 PC3 AMEE 10 pM FEZ Az B¢ AYst, FAZEA(flow
cytometry) o2 AIS Aijo|t},

T 209 vERd mpel 2o 31 13a (SJ-T140)E Gamitrinib¥ FAFSHAl TRAPL Eelo]dlE whuld SDHBE
EogsiAl star, WEZ=gol 7% AolE sl AWPKE 29331 tH( Q13 A (phosphor) S E] AMPKS] Z71).
a2y, 33E 132 Hsp90 Zeto]dE wMlA (dk4e] Ha] 2 Hsp70 L& f%=¢ 72He Hspo0 oA AFE
HolA| gFgrt.

wak, &= 2B vebd vle}l o], 3}etE 13ax mEZIZ=g o} ROS (reactive oxygen species) AR F71A17]
I vEZEgel vt ALE AaAHOH, o= o A A TRAPL A $ mEIE=gol 7|5 oz s &

webd, Aol AxE SFRES RAPLS HAedoz oAstn, MERCeo} Wy2e H4 F7} &t
53 Felstan.

A3 4: Gamitrinibd} BV 2LS in vivo Y SA

k29l in vivo 3¢ 2

Gamitrinib, == 3}

o mﬂ

Ao wmsly] 98], PC3 AEMoF AEE o]FolAE Fr upo o HEZ (DMSO),
13a (SJ-T140)E =7 Fofstalct.

FAHoR P AEE P ohgol Hah ol sk, IS (DNSO) i 5 ng/kgd] OFES 29
FH v~ (n=5)o] wjd EHaF FA} 49},

# X
NS o AR 40 AT NEAAG, EH, HE A BU F AEAR AL, BUE AHNT

o}
o A FFe] FAE Sk, As® ExoR E4sslt.

) () E e C1e ol

E e oFE Ae 95 3%

1z

H
wW
lws]
i
12

(e}

E Ay & 29 FAE e Aotk n.s.: 7oA &S (not significant); #*: p=0.0063.

= a0k of% Ag A o ok A Fo AUA vhes AFS el Aelth s el g (not
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[0345]

[0346]

[0347]

[0348]
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significant)

= 3DE OFE A ¥ AT TEE A2E ERom BAF Adold.

L= 3A 3 = 3Bell uEkdl kel o], SigtE 13av T AAS dEeA AAls oy, Gamitrinib2 o] &%
(M 5 mg/kg FAD A FF Al Folgh FFS A &t

% 3Col YERd kel o], a¥HE 13av= TR in vive HAE UERIA @gkon, uhe AlFo] o

VA H] 2ok

3

o2
tlo

3D e wheh o], oFE A Bwg W, $EE FHIL 5" BRoR B A, Gamitrinib
A7 wh9-xwTh §3E 13aclA SDHDY Zash %A el AMPK (p-AMPK) 9] w7t ‘3 Bol e
I, Gamitrinib ¥ 3FE 13at Cdkd 2 Hsp709] o] Wbyl ¢S 1 dhd Hsploel Fde v
otem, ol in vivollM e 13a¢] TRAPL et SolA ofAlS vepdd.

& TRAP1 Ae& AAAZA, in vivo I 2

e, 2 Ao AxE HEEEe
o ulR HHo] S S SRS onE, RAPL HY7 Ave e Ay

o,

o]

of 2

v it
s

l

b, vETE
&

4 5 qau

b

=9
9]
125 P
8J-T140 Gamitrinib
Z
3
&
>
€
g Em Hepatocyte
& = PC3
3 Hela
J MDA-MB-231
SMTIN-PO1 =1 LN229
2 =3 NCI-H23
E B SK-HEP-1
>
=
g
[
'S
0 0.5 1 2 3 4 -3 0 05 1 2 3 4 &
Drug concentration (uM) Drug concentration (uM)
=52
. b
Y
0 é\@\‘/\,\@ 100 1004
Sl 8 801 | DMSO
- 3 3 604
SDHB S 60 2 60 )J SJ-T140
P-AMPK | i . - 5 40 B 40 Gamitrinib
20 204
0+~ : 0
Hsp70 [ e sl 10 102 103 10! 102 108
B-actin | —— Mito-SOX TMRM
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)
@

k1

Tumor volume (mm?3)

Relative body weight

ZIHSd 10-2022-0118768

1000 b
400 n.s.
1 -= DMSO S I—I ke
800 _— £
| = Gamitrinib = 300
] SJ-T140 5
sy == g 200
I =
4 2 100
il =5
|_
200+ o
4 o e ©
D T T T T T T T T ., \(\ \
3 6 9 12 15 18 21 24 27 Oiéo‘s G_,s"‘
Days after drug treatment
d
110 A8 DMSO Gamitrinib SJ-T140
O Fm =
100 p-AMPK
AMPK
90 Cdk4
Hsp70
80 B-actin

_38_



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 5
발명의 설명 9
 기 술 분 야 9
 배 경 기 술 9
 발명의 내용 9
  해결하려는 과제 9
  과제의 해결 수단 10
  발명의 효과 18
 도면의 간단한 설명 18
 발명을 실시하기 위한 구체적인 내용 19
도면 37
 도면1 37
 도면2 37
 도면3 38
