WO 2023/132606 PCT/KR2023/000101

A A

g o] WA LA A A=A o AT o] EE = 7 EA

(1]

(2]

(3]

(4]

(3]

(6]

[8]

[9]

3=

7] & &k

Houbm o g AubA A A o] B AR TS A B = A AT A
A AZA ] 75 o] 21 Fel = A SRl e Aol
W77

M A= a4 dF o2 a2p2 e B E g (tetramer) & & A 5Fi=
Al Z=H| 1 3Z = | o} Al (cysteine protease)©] M, 7| 2= 3}A| A &l 4| = o] 2] g
Ao BEs wastozy Ao 2g o7 olsle] Guly=
A S0l L Al EAME (apoptosis) & AT = = 3Hg=olth ol e gk 313 =&
Folsto] 242 QoAU AT 5 U AW o RE B BAY, FrbE 24

WA, B A, 4 F gl B utol el ol oo HA R, T4 1,
3, g uitol el s o9 M, A%k B R AZ, AW F, B0l

AR, 1P AR X, HEF, AIDSE 18 H &4, G, A AS
5ol 3

7H"«4'Xﬂ A A=A FAE ] 29| 3w F olaFAEA F ATt
o 3hel = &3] 59 41110-2004-0066726 %, A10-2006-00131075 2
A110-2008-0025123 5 2 A ¥ v} Jlth 3 o] ALALE Y FEAE V22 &
N 2= ah A A s A o] ZE =g ol wA &7 S WO 2007/0159315 (5 Q1 Vertex
Pharmaceuticals Incorporated, USA)®ll 7] A| ¥ v} 1T},

g o] A g A

713 BA

oift

v o] s dstaral sk HAl= A kAol theto] -3 Al 2 &
LERH = Al ek o] 2 ukA] A sl B ehe S Al g sk Sloltt

g, E g e] sl A= Y] A 2ol Al ukA] A e BhgkE S
otz A avkA] vl Aghe] ol = A 58 of st 2 =& Al E s
Zloltt.

g, E g e] sl A= Y] A o] Al ukA] A e shgtE S
o] &%, AN 2=upA| Aal #A A3 ok = A5 WS Al E ke slolth
g, E o] sl ahAl= Y] A o] A 20kA A e shgHE

A 2vbAl dd Age] o = A5 58 Al gk Aot
R, By o ?Sﬂﬁ HA= A7) A e o] A ok A el g ek el

Ik o] &4 3 _TLX} Sh= J/}Zﬂb ol Abol| A o1 F3t d| A A 2 A gHE] X
gom, Axy A &2 v 7w AA S ol o] 7| A =R E g ol



WO 2023/132606 PCT/KR2023/000101
&5hi= 7] s Wopol| A Bkl A 218 THX Aol Al W st A ol sl E 4 A&
Aok,

HA HEd
[10] A7 A E A3t /lshe], B o] o Swof uhel, 517] &3] 12

FAE = ol E = F2A 313E, o9 3=, o] 9 &ulslE = o] 9

o}s1H 0 % 5 87k 53 9ol AT
[11] <3} >
[12] O R? “ 1

_ NJ\n/ R
& 4 (0] OH
(o}

[13] A7) Al A,

[14]
[15]
[16]
[17]

[18]

[19]
[20]

[21]

[22]

[23]

R 2270, 3= 1 A 57l o] ezl o s Mgk ofd S alo]aL,

R2E= 4, = Cs A4 B A4 & o] a,

R3= TR E3= QolaL, Q= 1 WA 370 9] 5 49l Re& X g5 71t
A g A e,

Q= oF g, opv] ol F e R ol i H]
Aeid o oA 39 ez AR S Es}
ol g3 al,

Ret= Cpp A8 = A48 €24, Ce &5, T2, C s FEYZ, CORY, COR
», CONHR®, CON(RY),, NHR?, N(R?),, NHCOR®, S(O),R?, F3= 0 1] %] 3¢]

U2 AAE E3eh= 3 = EXI S WA 7 "ol 539
& el 2ol ol

ROE Sk E Cro A = BX ) Lo},

el vhe Syl wpeh, v shebA 12 B A1
g5, ol 9] 8t ol of el EhE Hi= o] 952

FRAVOZ TS A 2vhal B A oy L= A8 G o3 2 Bo|

- S E 2 AR E0l AL, Qi
3} =35 A 7Y

r{r

é
i o
oﬂ_@
o

ﬂﬂﬂ R

EChE Sl uheh 4] 38 12 BAE R ol el S
ole] 551 %, o] o] Gl BB iz o] o] oFE}H 0% 3 §H
o)zl e A abe] ol s A5 o] A Ak
@ ok ol uhel, 4] 3Heh 12 EAEE ol el Ee
colo] 5312, o] ] §uBE 1= o] o] ket A 0w 5 §7FT
Bl Ao o i A 4wk A FH L,
ok Sl uhel, 4] 3Heh 12 BAEE o
Lol o] 58}, ol o] B8k, i o9 oFs
1

2 587k 3 A7 S Tokshs o)

2
N
=

op 1o

2
ro{l Eo{t

i)
q OE
lo,

ot

o2 Jo
i g M oy

Wi
=

o2 o

1o
N

i

FFI
iy
ol olo i)

—_—

on 1O,
»

ﬁﬂﬂﬂ\‘ﬁim{ﬂ\‘n

Ql
2
ol

ok oﬂ
ot

&

&7

-

_).4_1{

0‘ —_—
il

5

MM
R

2

Jof o
4

1 o

1 P

o2 o
BN ok
oL _12‘1.,
M2 o b

2



WO 2023/132606 PCT/KR2023/000101

[24]

[25]

[26]

[27]

(28]

[29]
[30]

[31]
[32]
[33]
[34]

[35]

[36]

[37]
[38]
[39]

[40]

=2 g B FZ1-1B(L-1p) 9
LR 0 B A, Tl 2 0hA] A B Al A

A w9 g Al E AR A
g FA S UEh = Slo] gelu o], s AamkA v Aghe] ol = A8
SEZ AN 5 o] W A
upeb Ay, 2y o] At ek o] ARl E g A SRS o of W ofs)
Hopoll A A 2vbA B Ao o Ti= X 5ol {835 AFEE 5= T
by o] 5 b= V1 AR g = A of ], B g o] A =
S8 elel ZiAg d e FACERH FE VM BE AN E
EgFehE A o= o] g of of gt
Lo AAE AT H A FH
Vg & 5] shekA] 1R A E = o]l ARl B e Fr A ERHE, o] 9
F3HE, ol o] guslE i o] ofstAH o & 5] 8 d g Al F et
<3} I>
0o R? hw 9
1
AN
o} OH
R
R o)
371 Aol A,
RIS a7, iz 1A 579 SR Ao g X3hy ofd KA o] aL,
R2= 4, B3 Cp A4 = B A3 & o]a,
R3= 27 = QolaL, Qi 1 WA 3719] 49l Reg X 3HE| AL}
x| e 2] eF o,
Q= o4, oln| ol F e 2ol H]-HHEFE S | 2 AFo] E0] AL, Q=

S
Aelz o g g 39 S 2YAE Edteli= £33} = BEX 35 141% 7€
Holl &3+,
Re:= C A2 3= 248 &2, ¢, &FA], T2, C,, 22, CO,RY, COR
b, CONHR®, CON(RY),, NHR?, N(R),, NHCOR®, S(O),R?, 3= 0 W] #] 39]
el 2 AAE E3oh= ¥3} = B F 35 WA 7Y Fell 8
& e ool a

R 2 W4z € 4 i 102 9ol

A ool M, 47 R F, 1= 1 WA 570 9] F=2 2] b o= A1 5= ol
A Aol M, A7l Rz i, e, ol |, B A s 2 2RI

AT}
Q] & oo A, AF7] R3:= Br = Qo] a2, o] W) Q= #d, ¥ g ud,



WO 2023/132606 PCT/KR2023/000101

[41]

[42]
[43]
[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]
[52]

[53]

[54]

HEgs 2 d, detEd, gnvd, b3l =2 ebd, o d,
Egud, gagAd, opv gt d, g d, FEed,
olaHmEld, lxFad, iz olEd, Y3 =2l 2] S A,

S g2 zoln v zeE vy, vdEaddud £
ta|=Rojuttxs g A d Y 5 At

A FFofo A, 7] Rz WlE, WIS AL F, ESEFLLEME, 72 5A],
olME, ol =, WEl A ¥ i WlZo]AEolEE YU 4= o

2o & o)l E Y F A FEES Al o ve E
[1] 5-ZFF 2 24-5A2-3-2-(1-F A2-6-7 o] &1 & ¢ -2-¢) i grolm =) F ekil
(2]

5-EF QL Z-3-2-(6-(Z A 1-d)-1-5 40l A
#Hekak,

(3]

o

S92 9y Eroh 5y 48 4

'
il
_{
to
e
-
fo
B
e
W
to
22
¢
)
rif
A
L
o
3
B>
1o,
i
e
)
©
I
At
ey
=
\l—ﬂ

5-ZF QR 3-2-(6-(4-(NEA T D)H] A 2} 2 -1-Y)-1-2- 2 0] 2 EH-2-U)
[7]

5-ZF Q2 3-2-(6-(1-(ME A F)-1,2,3,6-F| Ee} 8| = 23] 2] Tl 4-)-1-2- 4 0]
A EA2- )R ol 4-S A e

[8]
5-EF QR AL A 3-2(1-F2-6-(2- 2-2,3-H 8| E 2 H- M Z[d] o] V] T -5
)0l 21 #-2- ) ghol] ) ekt

[10]

5- 52 FQLEALAL3-2-(1-5A-6-(E EF 2 ’)-5.6-H 3| =2 o] |t [1,2
-a] 7] 231-7(8H)- ) o] 22 /135 | -2- ) - jhobv] Iyl ekl

[11]

5- 5 FQE3-2-(6-(FZE - 1A opr] n)-1-F A 0] &1 E=/-2-) o] &)-
4-5 AL,

[12]



WO 2023/132606 PCT/KR2023/000101

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

5-EFQLE-3-26-2-EF L EA-(MEA T D)D) 1- S o] 29 EH-2-)
grobu] 12)-4-= A e,

5 EFQ R A8 3219 26-(4-(E T BT 0 vl Eysl o] 221 H 2.9
A

[15]

3-(2-(6-(3,6-U1 8] =2 -2H-9] &-4-)-1-E A= 0] )1 E /1-2- ) R |hof ] 52)-5- 5 F
L Z2-4-HA

[16]

3-(2-(6-MZ[b]E] . 9-3-A)-1-2 40 20l &7 2- ) ol u| 5.5 5 F Q &2 4.
& kAl

[17]

4-2-(1((A-7H 2 A 4- 2 F QL 2-3-5 2 §-2-)ob ] 1) 1-5 2 §-2-9)-3-5
Lol adEd-5-d)H et

(18]
3-(2-(6-(4- b A E 3 )15 0] 91 912- 2 ol v 5. B 7 0 5 4.9 48]
s

[19]

3'(2'(6'(4'(@}_[@0]&_15] O}%_?,_%l)gq ﬁﬂﬂ}ﬁ-l-%'_ '1'“2‘1_4—0]&_?_%%_2_%)3%%
oFr 5)-5. 7 0 2 4-S A,
[20]

5-EFLEASL3-Q2-(1-52-6-(6-(E 2 EF 2RI 2 F-3-Y)o| 29 &
#-2-) - ghobw &)l gk,

[21]
(3-2-(6-2-0F 23] ] 1] |-5-2)- - S &= 0] 2 Q1 E -2 ) P Rhoh] 1) 5 2.

B4 HWEL,

[22]
3-Q2-(6-(MEFH-3-)-1-L 20 AU EH2- )R 5) 5. 2F 2 484
AL,

[23]

3-2-(6-2-ohH =] 2] | -4- ) [-F o] A B | -2- Q) R BhofH| 52)-5- 5 F @ B 4-
2 ekl

[24]

5-Z 5 Q B3-(2-(6-(1- M E-1H-5) 2} £ -4-2)-1-8 2 0] A1 E 7 2.2 ol 1)
4-S 2w,

BN



PCT/KR2023/000101

WO 2023/132606

[25]

[67]

L Z-3-2-(6-(1-H E-1H-7] 2} £-3-A)-1-S Ao 2 A E7-2-) P Eholu] 1)

[26]

[68]

[27]
3-(2-(6-(2,3-1]

[69]

| =222 [b][1,4]T]

J|

(28]

[70]

PRill

[29]

[71]

2.9y Ekolu] 5y 4.5,

o

3(2-(6-(0] 7] 9-4-90)-1-

= TR

5-55

[30]

[72]

)

[31]

[73]

)

[32]
3-Q(6-(UZ[d]E] o} %-5-9)- 15 0] 22

[74]

20w 4

T
=

i ghol ] ). 5.

Q)
-=

592

2l

[33]

[75]

QA 203215 26-( 2} 2 [1,5-a] 7] ] ©-3- )]

o}y

5

) 3

[34]

[76]

)

[35]

[77]

FQ =326

i
=

5

[36]

[78]

3-2-(6-(]

= TR

5-55F

[37]

[79]

)

3-(2+(1-

24



WO 2023/132606 PCT/KR2023/000101
B,
801 [38]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

5-EF QR A4 53-(2-(1-2 2-6-(2-2 2-2,3-1] 3] = 2 - 1H- ¥ Z[d] o] v v} £-5-Y
yol Al = -2-)obAl| Eobn| &) gl

[39]
3-2-(6-(NZFT-3-)-1- o AN E-2- )b EobH]| 5)-5- 5 7 0 2 4-%
A

[40]

3-2-(6-(H Z[b]E] 2 #-3-Y)-1-2- L o] A0l EH-2-A)o}l A Eol 1| 5)-5- 5 F Q &
4-2- 2= ebat

[41]
3-2-(6-(MZFFTH-5-9)-1-F L o) AR E-2-)ol | Eopn] 12).5- 5 F Q 2 4-%
A g

[42] 3-((S
)-2-(6-(2,3-1] 3] =2 Wl 22 [b][1,4]
Eholn] 5)-5-5F @ 2 -4-5 43
[43] 5-5F L 2-3-((S
)-3-HE-2-(1-5 4-6-(F] Z 2] - 1-A)o] 21 &= -2-A) - Broln]| )d-S A s ekl
[44] 3-((S

)-2-(6-(M 2 FT-3-Y)-1-2 2o A E--2-)3- W E L Elofn| 12).5- 5 F 0 2 4
e =

[45] 5-ZF 2 2-3-((S

)-3-H €l 2-(1-8- 22-6-(2-2- 4-2,3-U] 8] = 2 H- M Z[d] o] 7] T} &-5-Y) o] A Q1 =2
o) FErobn] )45 A e,

[46]

5EFQRALAFQ2-(1-54-6-(3 E ] D-1-2)0] 21 5 -2-2) = & o} ]
)3 ERLE,

[47]

5-EF QR A4 3-(2-(1-2 2-6-(2-2 2-2,3-1] 3] = 2 - H- ¥ Z[d] o] v v} &-5-Y
1Ol A2 E#-2-) 2 & gholu| 1) #H gkt

[48]

3-(2-(6-(2,3-9] 3| =2 M Z[b][1,4]H] =41 -6-)-1-5- &0
1E5§$3§4%§1%&

[49]

3-2-(6-(MEFH-3-A)- - ol A EH2- T E o] 1) 5-ZF 0 2 4.2
EaRR

[50] ($)-3-((S

)-2-(6-(Hl 227 T-3-)-1-F A o) Al EH-2-d

—_

2 Ed-2-d)Z R o}

O
v
ﬂ
O
9
E
I
+
do
E
UI
/A\
N
b-)
UI
O\
&



WO 2023/132606 PCT/KR2023/000101

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

ehEF Q2 DA e,

[51]($)-3-((S
)-2-(6-(2,3-T1 8] = 2 Wl Z[b][1,4] 5] £ 21-6-2)-1-2 A 0] 291 E 1 2-9) R ehoju] 12
)-4-222-5(2,3,5,6-H] E T} 5 F @ 2 3] 35 A gL

[52] (S)-4-52=-3-((S
)-2-(1-5 22-6-(2-2 4-2,3-U] 3| = 2 -1H-Hl Z[d] o] W] T} E£-5-Y)o] 2 H 71 -2-2) -
Bhol] 5)-5(2,3,5,6- ] E 215 7 @ 2 3| 5 Al # kA,

[53] (8)-4-52=-3-((S
)-2-(1-5 22-6-(3 B 2] - 1-2) o] 2 Q1% 71-2- ) o] 5£)-5-2,3,5,6-H E 2k
7o 23] % AN AL,

[54] (R)-3-((S
)-2-(6-(2,3-11 3] = 22 [b][1,4] ] 2 21-6-2)-1-5 & 0] 291 B8l -2-9)) R gholm] &2
)-4-5722-5-(2,3,5,6-H ET} & F L 2 o = A H g

[55] 3-((S
)-2-(6-(2,3-U1 8] = 2 2 [b][1,4] U] £ 21-6-2)-1- 4= 0] 291 B 81-2-9) Fwhol | 5
)-5-&F Q2 -4-5 Al v

[56] 5-ZFQ 2 -4-2-2-3-
)-2-(1-8 22-6-(2-5 22-2,3-1] 8] = 2-1H-Hl £ [d] o] 1] T} 2-5-Q)o] Al &= ¢ 2-2) 3
ghoju] k) # ekAk,

[57] 3-((S
)-2-(5-(MZF F-3-)-1-L &2 EH2- )P eholn| )5 27 0 2 4- S 4 A ehit

[58] 3-((S
)-2-(5-(2,3-F] 8] = WL 2 [b][1,4]T] 2 21-6-2)-1-8 4 0] 291 5212 )P ¥holm] 12
)-5-EF Q244 HE

[59] 3-((S
)-2-(5-(MZ[b]E] 3 -3-2)-1-8 0] 2 &2 Eholu| 5).5. 2 F Q &2 4

S Bt

= -
[60] 3-((S
)2-(5-(MNZFE-5-)-1-Z AU EU2-)FEoln| 1) 5 ZF 9 2 4K o H el
[61] 5-ZF L 2-3-((S
)-2-(5-(FZE - 1-Y)-1-F A o) AR E-2- ) ghop]| B )45 A H gkl
[62] 5-Z F L 2-4-523-((S
)-2-(1-5 22-5-2-(E 2] EF 2 2 v ©)-5,6-1] 3] = & o] m] T} 1,2-a] 7] 2} -7(8H)-
elyol ARl E¢-2-2) Fgroln] &) g ¥l
[63] 3-((S
)-2-(5-(4-(N 2 [d] o] Bl o} F-3-) ] o e} 7l - 1- ) - 1-S A o] gl E el -2-2) gt



WO 2023/132606 PCT/KR2023/000101

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

o] 5)-5-ZF QB 4L A gl g4l
[64] 5-ZF 9 2 -4-5-2-3-((S
)-2-(1-5 22-5-(F B 2] d-1-Q) 0] 291 =& 2- ) - gholu] &)yl ghal,
YA E Fote] 31814 19] SHHES A o §hell dojA = gl AdatA
oki= 3} 1180 Qo7 2 g ¥}
go] A A Y B BANE 23} @Sl ARA, C-Cp A ]
v s} o & 5o, AV A2 e, e, p- 22 iso- 22 n-HE | iso
B tert-HE, n-HE iso-HE, p-S A 3y E A 290 r/]”ﬂ%'ﬂ g,
23-t e, -3, n-SE, n-nd -t T8 ESEA| R o] 9
A == 21 of Ut
o "SR EE HE"E BEAF), AC), HEB) B 22505
o] gkt
Go "AFAI"E 2] AoshA] eFE 31 WA 10719 fAadAE 2=

i=d}
5 N

8R4 S o vl s, vk A kA CoCyp ob,
B A B CeCy ohol T, o & Sof, 47] obd e s,
Urgetzddd) 52 £EEAT, oo 4H = e ot

Gof "FEH ZolE"2 N, 0 2 S Foll A Aed sfi) o] o] HZE AAE

AR A Faata, ME = C-C Aol EF 29 g3t = 9= v
T a3 o] F= 3 4% 124, o H}‘“ﬂ‘o}ﬂh 5 U1 10 ek
Bl A S ou| st o & Eo] 4] sH 2ol 2 Fvd, vy d

JeAd, A d, SAHobEH, o] HAH obEH, HEREY EEJO}E%
3, AR, ol SAEH, SAE, Elobg s, ol ElohE, ek,
HzfFehd, ol S, Bl o d, lzEolE, flzolvthE, Fmed,
Adedd, HESS| =2ddud, vd5d, lﬁf’aﬁﬂ‘r‘é oo XA,
ool #4 %= A ohe.

Al S sE] R Aol @ el 1 e el B, Ak s B e |
ool el 2 A AE Eeshz Bl JhE AL F ag]olt). Y] A= 5,
6,7 Tz 8- olar/o| A} Abo] 2 2 A iz WS w2 v e
S 7 At 212l 8 3HehE ] o 4= 3-1H-wl =0 v vhE-2-2,

3.7 =0 W] 1 E0- 2, 2- B E st 22 Febd,

3-HEdstol = fehd, 2-vl Edtsto] =2 E| 2.3 d,
3HEstolE2E oY, 2R e g 3R e S 4 RESY
E]o ;ag]v]«?)EIOUEig]_LéLE]OUE;LELLlvqig]q%

P LS - LR B RSP B EANS e F 1= I

R



10

WO 2023/132606 PCT/KR2023/000101

[116]

[117]

[118]

[119]

[120]

[121]

EEEEEREEEEEREEEEE] mo}—%wg Yolsad, N4 %
Hobgad, 1T el vt d, MBSk, W] 0}E1-9, Wles] S d,
W) o 2] W, W 4 g, M S8 W o o) )

o2, alob o slel otlebale 41l el olla 4 i
sl 2obel s ko] Ao YT THL olvlakn, B Fol WA,

B 2.4l d, 312 o] 8 5. Bk, olo] B4 & A& o)
VGRS G e i AR el 1ol T
79 §HH, FeAlF YFS nel AT EFAT 1o G o2

e R L )

WzFebd, 915, e, o 27wl Y, a0l Y, MasAEY,

M=ol v hE e, o] 2715 ), o] 291 E Y, o} U], Wl o] SAHE T,

8= Z AR S, ] 3] o] 5, M 0,

v ebg ) ¢l v d i V3] = 2ol ]tk ehA d Sol glrk w2

g
N
by
w
g

A A ALGE = rob ol eh ol of W elo] EHE = SEBRE |
ol4el FhuAlol 2 WFE ) Wik e Zobd melvt At FE U wi
B % S e Aol 2 welo] §3hd 7], o) & o, vk wi

H Eglslo| =2z eld Sol 9l

gl w2 7] st 1= A H = 32 AW S5 E
SRAZIAY Gl =8 F7HA717] flete] 2R, 3tE, 85tE 2
oFA| A 0 & 3]G = 1o FEE THEo AT - JlenE A9
e 3k, uists 2 A o 58 5= QA Edge
Wl etk w3k, A7) 31k 1R A= S EE S 7 E vAa s 2
Aol A, 2o A ol A A 7F E A sk, o] 2l g A o] A A AT ko
W Yol 3t

G0 "3 2= 2(prodrug)"-> A A W ol A B oFA(parent drug) & ¥ ¥ =
A onjgit}, zr e & gl 9o gloj A, B ofA Bt} Folatr] 7]
ol EE AL ETE o & 50, o] 52 T4 Folo] gl A2 S DS
Aol ghsto], BookAl= 19 A B3 4 Qv TR & g B ook R}
Aof 245l FH Gl s 7HE TR Ut ol & o], T2 &
o] i shetEo A W 7hpatal 7hs g ol 2El 2 F o] 9] A oY
sl8E = dd Ut ZEEY Y E O E d= JEHE EA AU E
sy EsE =4 T/H/\}Oﬂ ol &l Wty = 4bv]o] AjtE o] 9= &
FE =E Yo =12hd 5 9

.

op

o] "3} = (hydrate) H] & Zj' - 2}7F4 (non-covalent intermolecular
force)ell 2]l A 3t¥ 3}5F =4 (stoichiometric) B+

H] 5} 8} 9 & 4 (non-stoichiometric) 2] =& ¥ 3I5Fal Q= ¥ w1y o 33
R e BRI - k=

8ol "8 5 2 solvate)' ] T2 FA1 ol ol a) AGH HoFEH Ei=
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[122]

[123]

[124]

[125]

[126]

=

SleltE A oFo] Sl & xgtetar 9 B o] S3E = 1Al 98
olu]gte}, 1o ¥ up A gk S 52 = F kA, vl =A] /= Q7o) A
Fof w70 A gek g Eo] Ak

&of "ol d A Al (isomer)"= U g A = FAA S TFA AR A EiE
AA Ao =2 ohE & Uy o gt v 13l -8 ofn| gy, o] 2] g
ol/d A Aol = =¥ o] A Al(tautomer) 52| -2 oA A o}, vl Th A A
T 7HA = R = S ol A A, 7l stol A A A (EM 2, A 2) T A A
Ol AA 7L BF EET o] FE e ol AdA F sl EtEE IAl E
kg of W 9ol ZehE )

fof "ofA LA 0 2 5] 8 ¥ = A, 3t Eol Ty = fUA el 4 2het
A= ek Al oL S E ] AR A3 BEAE S SATIA &
shet=o] o A& oful gttt 7] ofAlsHA §1&, ofAl g2 o = 5 &1 =
ol g gfohe F5A ARV E F Ak AL dE B, fal, Ak AL
QA B E3bradt, Q=8 T3 Z-& FU1AL B e 24 £ EAT
AEZAL ol EL ER]E 2 2ol H EL ER| &2 2ol M ENE, 57324k
Wl 224 S EAL a2 41 g Q1A Al Ak 59 A& /7] 7FEAL
W R EAL, o g E AL A E4) p-E Rl EA4F T 2 HAEAL Fol
olsl FAAH AHETFd o] e o & Eo, oFAISt A o7 5] G5 =
FhE25A4 Aol =, g|, HER, 2§, 25, 7t 1dlg ol d&l A E 54
T gy E5S 9, dolAl, of27d, ol o] ofpn Ak 9,
YAl Z 2oyl N-HE-D-2F 7k, Eg 3| =5 A v g)w| ol rl,
togtgolnl, 31 9 Egodolnl T &2 {79 Fol 2Tt &
g ol whE 3heh2 19] 3RS TAA QL el el 1Alo] H o R A
T ATk

g Eol 2 A7) 38k 19] ke o] Al 2 & AleekH, 8l
GA =S xgheh

(1) 8t71 3} 1-19] 318= <, R-B(OH),, R-H, % 317] 3}82] 19 33t

% shpeh urgAlA 817] 8514 120] B8-S Azt WA
)

N

1A 7 = glom, o & Eof, 574 = 1,4-U] A Gl 270 A
2(80 - 110°C)oll A A A3t vb-5-A| 7t Fok(a] & &9, 1043 A %) vk Z
F o}, olo) AR A gFEv) ek B vHA= 2) 3}8H2] 1-19] 3 E S

oll 3}3HE 3} HEGA| A ofHoolnl o] S ES A= HALd = g 5

.

B a7, 1) 871 3 L19] obd B2 vl = 313 R-B(OH), i 3]
81514 Leo] WU R E BB} WA A o} ol Frje] BT ES A
227 EY WA 5 Qe o] w ALEEE FvliE 227 AEY Wl
44 OR AHEHE SNE LSS 5 Jon, oE Bol, BekE HE
AL83E 5= 9ok, olol] FAE A hizth Ea, 227 AEY whgol
A0 R AHEHE §u1E AHE o] BAH O E ALEHE B S EA
e

al

PN
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[127]

[128]

[129]

[130]

[131]

[132]

[133]
[134]

[135]
[136]

[137]

Qe o] u AL H = Sl WG whge] YA O
g 5 glom, o2 Sof, ebh FuE A
T ER, M AGE W] $4H 02 AL E B

AA 0 7 AFEE = HES Lo A kS-S R A

=

2
dl g ZANA 1L (S 59, 80°C)0 A A4
|

-

%0
i 1o >
> F b
oo O
o 2, 1]
2 o iy
o 2
10

X

¥
z 32

r
e}

o lo
)
2

S A 7F Fohel &

=

=
=
o], 1041 3F B 5) Wh-g A A <= 9l e, ofof] g = #] 2

@ 37 8812 L2e] R THE R A A 8] 8
LESERY

r
o

o g
2

-39 s}gtE =

Rhg-ol T}, o) w AR5 3= &vlli= Tk el Hheoll B3 QR AR = 8,
ol & Eol, HESS B2 Fe-789 =3 v & g
TE(AE 5o, )l A A%

4
ﬂ!lo o
>~
>
oo

N T
o
3o,
o
=

SN
i)
=

jit
&

T
olo
>
o2
1
oft

[l & 9], 244 3F

HHSAIA 38t 139 33hE e S 5 9l

(3) k71 ket 139 852 8] 892 149 ShgE ke AlA 5]
gheha] 159 313 & Al sk @

& WA= ThE R A TS TR S s A 139 ek e S ol E Tk
k7] 2}t 149 33hE o} vk AlA opul = A e A7) whgolth o] 1
AREE = Bl opul = A kel A B AR AR E = B, o) & Ee,

haa | [e}
DMF &1 5& A-88 = qlom, 4435t 25 (d & B0, A-2)oll A vH&&
Z1PAI A 4 Q)
(4) 3t7] 8}k 159 33 E S 7R dlAl A 8] 8182 169 3 E S
A z3hE @A
B @A = 8] 88k 1:59] 813t E S SAkst el B S Al 7= TRl
=]

—

o

o =1

g SOl HESS ERF 0 BT 8] 52 AET S Qov], 4P
= 4

Kol

&)

>

A g 169 shtE s A& 4 ATk

71 88t 162] 8Hh2 & AbA el oz @)

mE e el ak7] 8heh 169 B3 AbA g stel] A=
¥ = YRS I53

SN AHEE 5 glond,
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[138]

[139]
[140]

[141]
[142]

[143]
[144]

[145]
[146]

[147]
[148]

[149]
[150]

[151]
[152]

[153]

0
R3-8 :\Q
kel

<3}8k2l 12>

(o)

R2
N /'\H,O\
o o)
Y

<®}eH4] 13>

o R?
N)\n,OH
- o)
Rs)\ /

<3}8H4] Ld>

MeO OMe
H.N R'
o
(o]
<%} 15>
o R2 MeO OMe
N o R!
& / (o] O\/

o} R2
N 0 R
o o OH
3)\ //
R o}

2] ol 4, R, R2, R39| A o] = 47| 3}s}
A Aol A, 7] stehA] 1-19] 3ehEL2
2 1b9] FFES REIAIA d e
+2] T-a>
(o}
NH

A
j?j:

\
BrK 7
<3} 8+ 1-b>

I
=
e}

AR Ijl‘

PCT/KR2023/000101

2 1¢] A elof ek,

a7] 3k5H4 Lol 32 3 3]
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[154]

[155]

[156]

[157]

[158]

[159]

[160]
[161]

[162]

[163]

[164]

R2
By O~
(o)

A7] Ao A, R22] A o= 37] 38k 12] A o] 9f 2.

Bubg o] 315k 9] 3}3HE o] Al H o R AAo o] vhE-2] 1 X] kg2
645 A AIBFS] o, A7) Az Wi o] B ukg o) uhZ 3}k 19] 33t E&
Azt WS g st A ofyth vhg-2] 1 W A] HE-g-2] 642 Al ZHH -2
, 54 X gA o whe} ko] 7]l o &) folsHA WEE 4=

=

H

<3

2
>,
©
b=
<
jl

=
A& Ag st}

Vb & gk, Y] 88 1R FAEE ol Al Em e f A s, ol
32, oo Gl E iz o] oFEH o7 B U EE AL FAHE R
EetshiE MavhA #A FEho o iz X 88 oFs 2AES AT

Vb & E Y] 31ekA 1R A E = ol allE Y e A 3tEHE, o] 9
T3, o] o EutE = oo oFSH o R B8t FS ol E AR sk
gxpol) A F-oshi= Wi ol o gk A avbA Bl Aghe] X8 T o S
A&,

Vb & S AY] 31ERA 1R BAIE = ol &= SA 3}3HE, o] 9
G35, o] 9] |3t E Lz o] oFEtH o ‘1%7}%5& ?iﬁ 7N 2= kA A
Agke] ot = X8 5 E AlEgi

A FE oo M, V] MaviA B A & AEd B 55Y 4 Uk

g o] o] ARIE = A shEEol tiste] A 2=TkA] A& &8 548
A, QUEFZ-1BAL-1p) 9] Fra Hi= Al APE o] ZHAol] of aff 7] =3} A)] #] 3
A8 e = Ao FlE gl

b & gk, A7) ek 12 A E = ol EE e Fr A SHEHE, o] 9
T35, o] o S3tE, iz o] et o= B g e A, AR
8§ 7bs e A7 & 28 et oFe ==& AT et

371 A7HAIE ofAl s A 0 7 8] 8o e BA i S A S 2§
Rnom, 747} E”«l Wi o)) whet AbAlL A, QA FEA, A, o E A,

Al|, ool &2 ol A7 A, &84, A L H FALE N FE R

A A sk °‘Tﬂr

B FAlt A o ® 5| Gt HAlE HER, gAERE AR A SHE
T, AL e 5, ol gl 22] 5, TEE, A, of7hA o} arf, A Y| o E,
Aetel, 4 FA00|E A Aol E, dEr= vuddegrz nydd
AErs Sdnd v &g, &, vds =Szl E,
zrgdsleEA ol E, g, viadlg Lo E R FE=f 58
Fobgheh, '3, XA, S Al A A, 554, Sl Al A g A 52

] AAE E%‘%U}. AE A= A, A AEA, - A,
AFA A= Ao &= sl o) o] A A E

O
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o rlr g
:

o 1A
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oo ol

oft
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[165]

[166]

[167]
[168]

[169]
[170]

[171]

S, A&, Z%7HE Y| o] E(calcium carbonate), 5~ 2 Z~(sucrose) Hi=

E 2 ~(lactose), AetH 55 XS 4 o, nfad|sr AH ool E, €=
o SR B TAL S UTh ATE OV A AEA, e A, FA,
A FA & x5, &, g = oA 5o SAAL FaA, T A, A,
HEA 58 23 7 vk b3 18 A A = | 7890, 84484,
AEA|, F A, AHA, FAZE AA, A E st vl A SA4, dEAZE
)] —q_ 7}

3 = 3 gl = 2] (propylene glycol), Z&] ol &l 28], S¢]H QA3 &
AEA 7 E, e ol Ee &2 FAL 7§ o AH 2R/ 58 g

A o] 71 A 2= ¢ 5l (witepsol), "FA 2 =, E Y (tween) 61, 7H7F2-A],
ehelA), Fe A= Aehe Sol A4 4 e

Yok of oFs A Eo SHREHE FaAd R TR dxe] A 2 A,
dol A% f-aAdw du, Fo A2 2 7|1k upef o=, 3k} e}

£ nk$ 2, 7hE, Q3 ol X4F Bl T
22, oS 59, AT, 9, B, A4 £ AW, 25, 95, 47 )

A Al 1.
522924343 (2-(1-S2-6-5 D o] £ A E A -2-) B vho}u] )M g4t
[5-fluoro-4-0x0-3-(2-(1-0x0-6-phenylisoindolin-2-yl)butanamido)pentanoic acid]
<wk-32 1>
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[172]

[173]

[174]

[175]

[176]

9 Method A g‘/ Method B J:“’
Br. Id
\ED:/«RS *Er’I N~ — @
NaH, DME Pd(PPh3}4 K;CO;

1,4-dioxane

MeQ OMe e OMe Method E
Method € °“ HN Method D P———
O~

[ Q O~ LIOH, THF, H;0
LIOH, THF, H,0

EDCI, HOE! ocm

H::%ff HW:

6 N HC, AcOH

1-1 ¥4 [Step 1-1] (4 A [Method A)): 6-E 2 2 2152 -1-25 (500 mg, 2.36
mmol) N,N-U | & ¥ F-olu] =of (10 mL) =5 &, A3 EF 7 (99.4 mg, 2.59
mmol) ¥ (R)-2-H 2 R E} =0 o] EE- (426.86 mg, 2.36 mmol) 7}&} 3L
ol A 1241 3F agkst gl jES b4 2 B8 (50 mL) 7FefaL, o ©
ol A E| o] EE (50 mL x 2) AF-&-3te] FEek3 T fU S-S 7 @“ME FoR
Azebal, o Hatal 5e F, AR ETH I E AREste] W] et
LA 513 E 115 (324 mg, 44 %) AT}

1-2 ©HA [Step 1-2] (4 B [Method B]): 3= 1-12 (150 mg, 0.48 mmol)

L4-t] =54k (10 mL) =91 %, 3 d . E4F (70.3 mg, 0.58 mmol), 2 M
B89 (0.6 mL, 1.2 mmol), B|Eg7| ~(EF A d Ay d /S
(27.76 mg, 0.024 mmol) 7F&FaL 110 °Coll A 1041 7F kel ok, w3 oA 3
35S (50 mL) 7F8tar, o € ol Al o] EE (50 mL x 2) AF&-3Fe] 538t
F715E T AU ER R A xetal, o] dsta w58 5, &
ARZvETIHIE ARGsto] fE]eho] 54 519 % 1-2= (108 mg, 72 %) A AT

1-3 @A [Step 1-3] (%™ C [Method C]): 3}3F= 1-25 (108 mg, 0.349 mmol)
B E g} 8] = 2 F @2 o) (3/1, 150 mL) 3581 3, 54 Pﬁhﬂﬁ = (33.44 mg, 1.39
mmol) 7F8FaL 2ol A 241 3F Rk GI T HbE 9bd o H Eg)d =2 5
S5 FEH8 A A T IN QA 58S 7hate] A gkskal (pH 1), ol E
ol A H| o] EE (30 mL x 2) AEste] &3 frlES T I EROR
Azxstar, st F53 3, % A2 vtE Y9]S ALESe] He] o]
254 335 1-32 (99 mg, 96%) H ALY

1-4 &7 [Step 1-4] ("4 D [Method D]): 3} 3= 1-35 (75 mg, 0.254 mmol)
v 2 gkl (10 mL) =591 5,
-0 &-3-3-t] w| o} 1] 1= 32 2 )7} B t] o] 1] = (48.68 mg, 0.254 mmol), & %]
Hhy o g $hA) 3k 3} 3R 1-4 (W02006/090997) (59.53 mg, 0.267 mmol),
1-3}o] EE A Ml = E 2] o}F (34.32 mg, 0.254 mmol),
N,N-t] o] A4 3 22 F o] g o} 712 (DIPEA, 39.48 mg, 0.305 mmol) 7}8FaL Aol A
2441 2F HEEEI T vbS b F e AU ER X348 98 (30 mL) 7hskal
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[177]

[178]

[179]

[180]
[181]
[182]

[183]
[184]

[185]

[186]

22w ES 20 mL x 2) AF&38te] &350tk f715& 7

MG EFOR Hxstal, o Hetal w53 &, B AR E 133 & A88to]

F2]sle] £4 35135 1-55 (93 mg, 73%) A
1-5 @7 [Step 1-5] (48 E [Method E]): 3} £ (93 mg, 0.186 mmol)

1-5
23] S (17.8 mg, 0.743

HE#S =2 F a5 (3/1,50 mL) 3¢ &, &
mmol) 7}&FaL 2ol A 24"1 b agkstgleh ¥hg- obA o H Es] =R 5
Sl S FEete] A F, 1IN QA 89S shate] A4 ElskaL (pH 1), ol

ﬂﬂﬂﬂEgﬁmmx34£&ﬂT stk fr7
Azxsta, ol st w53 %, H AR EIHIE }
54 3135 1-62 (69 mg, 78%) A AT

1-6 7 [Step 1-6] (thq F [Method F]): &-3t= 1-62 (69 mg, 0.146 mmol)

ZAtoll 2 mL) ¢! 3, 6 N A8 9S (2 mL) 7}8aL Aol A 64 ¢

EFSEATE Hb-S oA T oukg NS 22 (20 mL) 8 A 3lal o ol A E| | EE
(30 mL x 2) AF&35te] &35t F715S 77 AV EF R X8l
ol Hatal w5 5, H AR EIHI]E ARESEe] welste] B4 E 18
(17 mg, 27%) LAt

'H NMR (400 MHz, DMSO-dq) d 12.96 (s, 1H), 8.01-7.82 (m, 2H), 7.80-7.61 (m,
3H), 7.61-7.20 (m, 4H), 4.86-4.31 (m, 6H), 2.79-2.22 (m, 2H), 2.23-1.64 (m, 2H),
0.94-0.67(m, 3H).

MS (ESI, LR) Calculated for C»;H,,FN,Os (MH*): 427.2, found: 427.2.

2 nlERO R

sto] F-of sk

oto MIO

A4 2,
EFLE32-(6-(UZER-1-Y)-1-F Lo EH2- )R ot )44
A kit
[5-fluoro-3-(2-(6-(naphthalen-1-yl)-1-oxoisoindolin-2-yl)butanamido)-4-oxopentan
oic acid]
<®k3-2] 2>

Method B
fg‘/" e % wothod © DH N ch aMe
Booh N
PAiFPha, K G0, onH THF, H,0 \/

1.4-gioxane

MeO Olte %M‘D ahe ° /qrn o .
EDCI HOB€ nem ‘& Lu:i:::iEH,u w ¢1 § NHCL AcOH ° \[;;\0;
2
shehE 119 Y2 g dl-1- B E24LS 054 8 AF8-81o] Method B/C/D/E/FE
a2 0 =7 o] gato] B2 5 25 (21 mg) E AT

'H NMR (400 MHz, DMSO-dg) d 8.88-8.76 (m, 1H), 8.01 (dd, J = 13.73, 8.24 Hz,
2H), 7.81-7.65 (m, 4H), 7.64-7.43 (m, 4H), 5.28-4.39 (m, 6H), 2.74-2.42 (m, 2H),
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[187]
[188]
[189]

[190]

[191]

[192]

[193]

[194]

[195]

2.21-1.70 (m, 2H), 0.95-0.70 (m, 3H).
MS (ESI, LR) Calculated for C,;H,,FN,Os (MH*): 477.2, found: 477.2.

Al }\] 01] 3.
5-FF2E24-54-3-2-(1-52-6-(F EY D 1-2)o| £Y EF-2- ) &ohr &)
kAt
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(pyrrolidin-1-yl)isoindolin-2-yl)butanamido) pentano
ic acid]

<8k&-2 3>

o]
Method B’
I, Dw @f
Br * Pd(OAc} rac-BINAP L OH, THF, H,0 C

Cs,C0;, teluene, 80 °C

MeQ OMe

ome 2 i/ wo g

e i .

Method 0 l;( Method £ Method F "/\ﬂ/
P C" -} OH
LiOH, THE, H,0 CN OH g N e, AcOH bl

HATU DIPEA

3-1 &4 [Step 3-1] ("4 B' [Method B']): %‘%% 1+ H (sealed tube)°l] &3] % 1-1
2 (150 mg, 0.481 mmol) EF<lell (10 mL) =5 ¢! ¥, Ml 7FE o] E (172.22 mg,
0.529 mmol), &5 o}A el o] E (1.08 mg, 0.005 mmol),

A 1] -2,2-8] (U] 3 d £ 23] 1)-1, 11 L E (59.84 mg, 0.096 mmol),
9 &2 92 (47.84 mg, 0.673 mmol) 7}l 53k 5, 80 °Coll A 104]ZF
ket lvh, vk A 9 A= 2 (50 mL) 3] A staL ol € o} Al El o] EE (30
mL x 2) AR&-3te] &ttt f715& T AV EF R Axsta,
ol #atil 5 5, % ARrtE Y9 E AFEsto] Eelate] HA SRR 315
(109 mg, 75%) Xt}
3-2 A4 [Step 3-2): 3 E 3-12 (109 mg, 0.36 mmol) Method C2] HH &
ol gate] =4 3gE 325 (91 mg, 86%) ¥ Tt

3-3 &7 [Step 3-3] (4 D' [Method D')): 3= 3-2Z (91 mg, 0.316 mmol)
NN-H W & Z Fofr] = o] (3mL) ¢! F, HATU9} (144 mg, 0.379 mmol)
DIPEA S (61.33 mg, 0.473 mmol) 7}8}aL 420 A 1052t sk} i),
Whg-g-olo] 832 142 (73.97 mg, 0.331 mmol) 78} a1 -6 A 24431
W ATE ¥k oA B e AU E R 238 S 30 mL) 7Hehar ol ©
oA El ol EE (40 mL x 2) Abgste] FESQlT 7SS T FAYEFORE
Azetal, oA detal 55e &, AR EIHI S AFEte] W] et
LA 3135 3-32 (111 mg, 71%) DA Th.
[HATU(1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxide
hexafluorophosphate, Hexafluorophosphate Azabenzotriazole Tetramethyl Uronium),
DIPEA (N,N-Diisopropylethylamine)]

3-4/3-5 A [Step 3-4/3-5]: 3}3H= 3-3& SHE 2 =2 51o] Method E/F9] Wi &
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[196]

[197]
[198]
[199]

[200]
[201]

[202]

[203]

[204]

[205]
[206]

[207]
[208]

A o g o]gato] 4 BHeHE 33 (31 mg) AUt

'H NMR (400 MHz, MeOD) d 12.46 (s, 1H), 8.81-8.44 (m, 1H), 7.40-7.20 (m, 1H),
6.84-6.60 (m, 2H), 5.35-3.87 (m, 6H), 3.40-3.09 (m, 4H), 2.78-2.34 (m, 2H), 2.05-1.57
(m, 6H), 0.90-0.65 (m, 3H).

MS (ESI, LR) Calculated for C,H,,FN;Os (MH*): 420.2, found: 420.2.

i1

Al 4.
5-ZF 2L E24-54-3-2-(1-52-6-(F F D -3-Y)o| Q1 E - -2-) F-gholm| £)
gt
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(pyridin-3-yl)isoindolin-2-yl)butanamido)pentanoic
acid]

<{h-3-2] 4>

B OH Method B 7 2 MO DMe
o, 4 Ny Method ¢
N HOONy, N 7N\

N PA(PPh),, KGO0 d LIOH, THF, z-(,o

llcl

> M

14 1,4-dioxane 44 o
4

Jhe Pile e ot
Methos D' Methos E Methad F F
8 B on ()
HATU DIPEA LIOH, THF, HZO == 6 N HCI, AcOH N==

QH%LD+MQH&EEﬁ%%L E&ﬂ&ﬁMmmmmmmmg
A4 o 7 o] gato] A3 EE 45 (31 mg) ¥ AT

'H NMR (400 MHz, DMSO-d,) d 8.84 (s, 1H), 8.59-8.47 (m, 1H), 8.19-7.81 (m,
4H), 7.72 (t, J = 7.02 Hz, 1H), 7.55 (t, J=7.63 Hz, 1H), 5.26-4.03 (m, 6H), 2.96-2.54
(m, 2H), 2.20-1.81 (m, 2H), 1.07-0.79 (m, 3H).

MS (ESI, LR) Calculated for C,,HFN;O5 (MH*): 428.2, found: 428.1.

éﬂﬂs
Fo2 4-54-3-2-(1-54-6-(1H- Y &F4-d) o 2R E-2- ) F-&hol | &)
%%&
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(1H-pyrazol-4-yl)isoindolin-2-yl)butanamido)pentan
oic acid]
<l:1]-*_/\1 5>

q /qro o Metnod B O ’;f MeO OMe
~
N & ~:> HaN
Br o 4 \f\N g —
= O~
144

PUIPPHa)s KoCO; o\ LIOH, THE, H0
1,4-dioxane

MeO ONe MeO OMe

Method O /CE Method £ N ‘g%/ Method F ":[( \¢/
N:/\ ( j \ 3, \T,
OFt e N /
THATG, oREA Ng HN-
DMF

LIOH, THF, H;0 O GNHCLAH




20

WO 2023/132606 PCT/KR2023/000101

[209]

[210]

[211]

[212]
[213]

[214]
[215]

[216]

[217]

33 E 1-13%
1-(B| Eg} 3] = 22H-3) §-2-2)-4-(4,4,5,5-E| Ed}| El-1,32-T] S AL H 2 &2-2)-
IH-9) 8} %S S35 2 & AF8-3Fo] Method B/C/D'/E/FE 5212 0 & o] &-3}¢]
EA e 55 (21 mg) A A

'H NMR (400 MHz, DMSO-dy) d 12.86 (s, 2H), 8.89-8.61 (m, 1H), 8.18 (s, 2H),
7.98-7.73 (m, 2H), 7.58 (d, J = 7.63 Hz, 1H), 5.32-4.28 (m, 6H), 2.84-2.37 (m, 2H),
2.10-1.68 (m, 2H), 0.93-0.70 (m, 3H).

MS (ESI, LR) Calculated for C,,H,,FN,Os (MH*) 417.1, found: 417.1.

Al }\] dﬂ 6.

5-F2F 2 2-3-2-(6-@-(ME A ) #2471 -1-)-1-F Lol A EF-2-)F &
obv] £)-4-% 2 A gt
[5-fluoro-3-(2-(6-(4-(methylsulfonyl)piperazin-1-yl)-1-oxoisoindolin-2-yl)butanami
do)-4-oxopentanoic acid]

<HE-S-2] 6>

-
Method B"
N%u\ HN(/\[ e :/{ J;( /gf
MO VAR
Br * \cﬂ: KFQ(PPHA); rac EINAP Tewne ot

C5;C04, Toluane. 30 c i 1,4-dioxane DCM

MeO OMe MeO OMe

0 /qu\ Netnod e o Methot b ’gr
N , 2 —
—c“s—u N ¢ o‘s - EDCI, HOBI, DIPEA Esw
i LiOH, THF, H,0 \/ pEM o

@:4 e mgﬂ o

6-1 &7 [Step 6—1] (H&% B" [Method B"]): 3}3& 1-1S- (150 mg, 0.481 mmol)
EZallo (15mL) 391 &, A4 7FE U] o] E (17222 mg, 0.529 mmol),

HEg7| ~EH A d X202 e (27.76 mg, 0.024 mmol),

gp Al ] -2,2-8] 2 (U] ) d 3 A3 1)-1,1-8Fo] L} 3L E (59.84 mg, 0.096 mmol),
tert-7- & 1-3] # €} 2 L= 52 7 o] E (47.84 mg, 0.673 mmol) 7}&FaL U B8k 5
80 °Coll A 10A]ZF wdkal Tt vhg- oA & A5 2 (50 mL) 8] A il ol g
olAlHl o] EE (30 mL x 2) AHEste] &3 fUlES T Y ERoR
Azetil, oA detal 55e &, AR EIHI S AFESte] W] et

L2 3135 6-12 (120 mg, 60%) A AT

6-2 @7 [Step 6-2]: 33E 6-1< (120 mg, 0.287 mmol) ol & o} A E o] E ] (5
mL) ¢ %, 91354 8N 40M 1L4-U154E 894, 2 mL) 7Fatat ol A
12A1RF S Rks QI whe- ghd ¥ s 5ske] 54 39k 6-25 (95 mg, 93%) 214
oA Fe 2 AT
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[218]

[219]

[220]

[221]
[222]
[223]

[224]
[225]

[226]

[227]

6-3 @7 [Step 6-3]: 3} FHE 6-22 (95 mg, 0.268 mmol) U] Z & & v g+l (30 mL)
wolal, v gk ¥ 22 2lo] =9} (33.83 mg, 0.295 mmol) E ] 9] Bom < (5433
mg, 0.537 mmol) 7F8}aL Aol A 1241 7F ket vk w3 9bA 3 B & (40
mL) 3|4 sta, v &2 2 ehS 3x SOmL) Abgste] &8t 715 S T
FAGEF O R Axsta, o datal w5 $, I AR vtE 1 I & AR5t
o) 3ol 2231315 6-32 (88 mg, 82%) A A TH.

6-4/6-5/6-6/6-7 © 7| [Step 6-4/6-5/6-6/6-7]: 3= 6-3-2 (88 mg, 0.223 mmol)
0]-&3}o] Method C/D/E/FS] MHHH 0 & =212 0 &2 "h-2-3to] HA 3135 62 (21
mg) AT

'H NMR (400 MHz, DMSO-dq) d 8.72-8.58 (m, 1H), 7.46 (dd, J = 8.39, 4.20 Hz,
1H), 7.29 (d, J = 8.39 Hz, 1H), 7.20 (dd, J = 5.72, 2.29 Hz, 1H), 5.36-4.29 (m, 6H),
3.55-3.11 (m, 8H), 2.93 (s, 3H), 2.59-2.34 (m, 2H), 2.03-1.62 (m, 2H), 0.90-0.64 (m,
3H).

MS (ESI, LR) Calculated for C»,H;0FN,O,S (MH*): 513.2, found: 513.2.

AR 4 7.

5-ZF 2 2-3-2-(6-(1-(ME X £4)-1,2,3,6- Ul EB} S| =2 9] & Hd4-¥)-1-2 4 0]
m%a 2-A) P ol E4- S 2 AT
[5-fluoro-3-(2-(6-(1-(methylsulfonyl)-1,2,3,6-tetrahydropyridin-4-yl)-1-oxoisoindol
in-2-yl)butanamido)-4-oxopentanoic acid]

<Hbg-21 7>

Q ’gf 2
y Method 8 N,g,o\
Bf‘d" * ﬁ“ }LNQ i PA{PPhaks, K2C01 %_ yﬂ(}@ 4"" Het HND_& ° Msat
11

1.d«tioxann n dioxane. DCHM
7z

Meo OMe MEO OMe

Method C fMethod D
,-gr ,-qfon HoN F
—-5~ LDH THF, H,0 -s o~ som HOBt, DIPEA ——s—N p YEI
DCM
-4

= Mgs%;% T sodE

7-1 &7 [Step 7-1]: 3= 1-13 (150 mg, 0.48 mmol), tert--E
4-(4,4,55- 0| EtH €1 32-T] S AR 2 -2-2)-3,6-U] 3] = 23] Y H-12H)- 7} =
B2 g o] E Z (178.3 mg, 0.58 mmol) AF-&5Fo] Method B W © & HH-3-3} o]
LA 5} E 7-15 (124 mg, 62 %) A AT}

7-2 &A| [Step 7-2]: ﬂz}% 7-1-2 (124 mg, 0.297 mmol) ol & o}A e o] E ] (5

mL) o]l {3548 0E 4.0M 1,4-H 54 &9, 2 mL) 7Fshar A= ol A
1241 ZF Rk T | % HE T FEsle] B4 3EE 7-25 (99 mg, 95%)
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A At
[228] 7-3 ¥4 [Step 7-3]: 3} & 7-25 (99 mg, 0.282 mmol), U] & & Z v €]l (30 mL)

[229]

[230]

[231]
[232]
[233]

[234]
[235]

[236]

[237]

[238]
[239]
[240]

wola, vk ¥ 22 2lo] =3} (35.56 mg, 0.31 mmol) E ]l FJO}UIQ (57.11
mg, 0.564 mmol) 7}8}aL AFL-oll A 1241 7F kel vk w3 9bA 3 B & (40
mL) 3 A3, v EF 22 S (3 x 50 mL) AF&3Fe] &3 715 S
AV EFOZ A%, o Hslal w5e T 3 2 ulE 183 2 AFR 5]
] ate] 24 313HE 7-32 (89 mg, 80%) A ATt

7-4/7-5/7-6/7-7 A [Step 7-4/7-5/7-6/7-7]: &TE- 7-32 (89 mg, 0.227 mmol)
o]-&3}o] Method C/D/E/FS] W 0 & =212 © &2 wh-2-3fo] -4 3135 75 (19
mg) AT

'H NMR (400 MHz, DMSO-dy) d 12.49 (s, 1H), 8.87-8.69 (m, 1H), 7.79-7.50 (m,
3H), 6.31 (s, 1H), 5.34-4.23 (m, 6H), 3.88 (s, 2H), 3.40 (t, J = 5.72 Hz, 2H), 2.95 (s,
3H), 2.87-2.35 (m, 4H), 2.10-1.64 (m, 2H), 0.93-0.66 (m, 3H).

MS (ESI, LR) Calculated for C,;H,FN;0O,S (MH*): 510.2, found: 510.1.

@Mﬂs
TR 4-2532-(1-L4-6-2-2 4-2,3-T] 3| = 2-1H- ¥ Z[d] o] 7] T} & -5-
%)ﬂifﬂ%ﬂ-z-%w—%o}mi)@%&
[5-fluoro-4-oxo-3-(2-(1-0x0-6-(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-5-yl)isoind
olin-2-yl)butanamido)pentanoic acid]
<Hb-g-2] 8>

2 %L Method B H 2 H
n’% 8 TN N“ON Methods O N % Meq pte
o g L & WA S it f?
PAPPh,),, K,CO, LIOH, THF, H,0
11 81

dioxare

MeO Otte o HMED OMe
T F Method E oﬁ_ﬂ N N u
o= OO0
&“TU DIPEA LIOH, THF, K@ s N HEI, AcOH
B4

3HHE 1-19
5-(4,4,5,5-H Egtr E-1,32-U] S AL B &2 @h-2-9)-1,3-1] 5] = 2 2H-¥l Z[d] o] V] t}
2.5 2 A 7 A}-23}9] Method B/C/D'/E/FE <5x}2] © 72 o] -23}0]
543315 82 (19 mg) AT

'H NMR (400 MHz, DMSO-dy) d 10.80-10.64 (m, 2H), 8.80-8.64 (m, 1H), 7.90-7.74
(m, 2H), 7.70-7.58 (m, 1H), 7.28 (d, J = 7.93 Hz, 1H), 7.20 (s, 1H), 7.01 (d, J= 7.93
Hz, 1H), 5.25-4.32 (m, 6H), 2.70-2.39 (m, 2H), 2.14-1.64 (m, 2H), 0.95-0.68 (m, 3H).

MS (ESI, LR) Calculated for CosHy;FN,Og (MH*): 483.2, found: 483.0.

A A 9,
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[241]
[242]

[243]

[244]

[245]
[246]
[247]

[248]
[249]

[250]

[251]

[252]
[253]

3-2-(6-B.2 X AQEHU2-A)EFHolr E)5-ZF Q22 4-2 4 A A
[3-(2-(6-br0m0-1-0x01s01ndolln-2-yl)butanamldo)-5-ﬂu0r0-4-0x0pentan01c acid]
<HE-&-2] 0>

MeC OMe Meo QMe

0 'Q(OH Method I
NN
Br o LIOH THE, H,0 O~ H)P\‘TU DIPEA

MeO OMe
M_gthnd E & Method F )>’L
LiOH, THF, H;O 6N HCI, AcOH

3}eHE 1-1 2 %‘?:}%é‘fﬁ AF-&-3Fe] Method C/D/E/FE =214 0 & o] 83} ¢
435132 98 (23 mg) AU

'H NMR (400 MHz, DMSO-ds) d 12.51 (s, 1H), 8.89-8.67 (m, 1H), 7.94-7.73 (m,
2H), 7.65-7.50 (m, 1H), 5.36-4.23 (m, 6H), 2.90-2.34 (m, 2H), 2.10-1.67 (m, 2H),
0.94-0.71 (m, 3H).

MS (ESI, LR) Calculated for C;H,,BrFN,Os (MH*): 429.0, found: 429.0.

A Al 10.
5-ZFLE4-543-2-(1-52-6-(EZ EF 221 €)-5,6-T] S| = 2 o] | Th X [1,2
-a] ¥ #Z-7(8H)- )0l 2N E W -2-9) F-gholn| =) A gt
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(2-(trifluoromethyl)-5,6-dihydroimidazo[ 1,2-a]pyraz
in-7(8H)-yDjisoindolin-2-yl)butanamido)pentanoic acid]

<¥H-3-2] 10>

% Hethod B° Med: OMe
N%o\_ e~ 5 ,%0 Hethod € %
Br@ ) l:/\‘&:/}»i- PAOAC),, T2 EINAPXE'?—\ XI ) 4& \¢
14

LIOH, THF, H,C
£8,C04, Tolsgne, 88 °C

o PG e PR P

3135 1.1
2-(EdEF 2 E)-56,78-HlETts| = 2ol th2[1,2-a)¥ e} & SHEA 2
AF-8-3Fo] Method B/C/D/E/FE oA &2 o] &-31o] 54 3131 & 102 (31 mg)

A AT,

'H NMR (400 MHz, DMSO-dy) d 12.58 (s, 1H), 8.92-8.66 (m, 1H), 7.79 (s, 1H),
7.64-7.14 (m, 3H), 5.39-3.67 (m, 12H), 2.97-2.24 (m, 2H), 2.14-1.62 (m, 2H),
1.05-0.60 (m, 3H).

MS (ESI, LR) Calculated for C,,HsF,NsO5 (MH*): 540.2, found: 540.1.
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[254]

[255]
[256]

[257]

[258]

[259]
[260]
[261]

[262]
[263]

[264]

[265]

[266]

A A4 11.

EFQ2.3-2-6-(HEEH-1-L o] i) 1-F 20| AU EW-2-Y)F ol =
452 A
[5-fluoro-3-(2-(6-(naphthalen-1-ylamino)-1-oxoisoindolin-2-yl)butanamido)-4-oxo
pentanoic acid]

<REE2] 11>

Q
NHZ Method B' MeQ OMe
D NS masc ¢
o . HN . HA
PA{OAC},, Tac-BINAP, O Hl
@ o nml THE, #,0 O~

C5,C0,, Toluene, 80
111

Memeany ‘ ,Cg ‘ ‘% et N < iz % \%/k’
wa HOBR, DIPEA HN uou THE, 1,0 L a—— HEL, ACOH

ncm

313 1-13% 1-Uri%°} & EUEds A}»@L &Fo] Method B'/C/D/E/FE
&AH 0% o] gate] B ABEE 112 (18 mg) AT

'H NMR (400 MHz, DMSO-d¢) d 12.18 (s, 1H), 8.55-8.41 (m, 1H), 8.19 (d, J =8.77
Hz, 1H), 8.12 (d, / =8.39 Hz, 1H), 7.92 (d, /= 8.01 Hz, 1H), 7.61 (d, J = 8.01 Hz,
1H), 7.56-7.39 (m, 4H), 7.35 (d, / =7.25 Hz, 1H), 7.28 (d, J = 7.63 Hz, 1H), 7.14 (s,
1H), 4.77-4.17 (m, 6H), 2.70-2.25 (m, 2H), 1.95-1.58 (m, 2H), 0.79 (t, J = 7.25 Hz,
3H).

MS (ESI, LR) Calculated for C,;H,,FN;Os (MH*): 492.2, found: 492.1.

A A A 12.

2202326-2-EF24IEAT YN Y)1-20] A5 A28
whobn] £).4-S 2 d g4t
[5-fluoro-3-(2-(6-(2-fluoro-4-(methylsulfonyl)phenyl)-1-oxoisoindolin-2-yl)butana
mido)-4-oxopentanoic acid]

<RE-E-2] 12>

< 4 OH Methog BB Q OMe
o O, Methor C 5 ) on Vst
a N L N ¢
. T 2 ratad
/ Pd(PPh),, K,C0, uon TEHO Our
- 122 -

dloxane

MQO OMa

Method D /(B/ Msthod £ %
R OH
EDCY, HOB, DIPEA d LIOH, THF, H,0 d SNHCI AcCH 0

Dem

‘

3HEHE 117t (2 é?—gi_m(”ﬂ%gié)ﬂ]é)ﬁii e EUEdR AM’LOM
Method B/C/D/E/FE =2F4 0.2 o] &3to] B4 31318 125 (32 mg) ¥ Tt

'H NMR (400 MHz, DMSO-d¢) d 7.99-7.72 (m, 4H), 7.67-7.48 (m, 3H), 5.34-4.23
(m, 6H), 3.34 (s, 3H), 2.91-2.40 (m, 2H), 2.15-1.68 (m, 2H), 0.96-0.75 (m, 3H).

MS (ESI, LR) Calculated for C,,H,sF,N,O,S (MH*): 523.1, found: 523.1.
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[267]
[268]  AAlH 13,
EFLEIQ26-6-MFA A I-3-D)-1-F 2o AN EF2- ) F o =

- g
[5-fluoro-3-(2-(6-(6-methoxypyridin-3-yl)-1-oxoisoindolin-2-yl)butanamido)-4-oxo
pentanoic acid]

[269] <8F&2] 13>

[270] g R S 0w
B"Cgt?(gci \O/Eﬂj/ - :f“'rm) K20, Eﬁ@_@% ) ut:ﬁ::m /OM% ) Hzﬁ{?{/
= T e ARG L B

271  33FE 117 (6-“1]5’\]34 ?49_-3-%)Ei42 U= A2 A& o] Method
B/C/D/E/FE 2H4 0. =& o] -g-3to] 2451318 132 (31 mg) ¥ ATt

[272] 'H NMR (400 MHz, DMSO-dy) d 12.53 (s, 1H), 8.54 (s, 1H), 8.10 (d, J = 8.85 Hz,
1H), 7.95-7.80 (m, 2H), 7.74-7.50 (m, 2H), 6.93 (d, J = 8.54 Hz, 1H), 5.35-4.22 (m,
6H), 3.90 (s, 3H), 2.91-2.37 (m, 2H), 2.14-1.67 (m, 2H), 0.94--0.73 (m, 3H).

[273] MS (ESI, LR) Calculated for C,;H,sFN;O (MH*): 458.2, found: 458.1.

[274]

[275]  AAld 14,
5-FF 22 4-543-2-(1-52-6-@-(EYEFF L2 E)T ) ol 2RAEH-2-Y)
Fgtoln| &)H g2k
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(4-(trifluoromethyl)phenyl)isoindolin-2-yl)butanami
do)pentanoic acid]

[276]  <WH32] 14>

277 0

T ot S sod I sod f;

[278] shetE 1-1% (4—(EF/I =T = e é)ii* & SUEAE AN OFOfl
Method B/C/D/E/FE >2H4 0 2 o] &-3te] 54 3} FHE 145 (28 mg) A AT

[279] 'H NMR (400 MHz, DMSO-dg) d 12.93 (s, 1H), 8.18-7.37 (m, 8H), 5.33-4.30 (m,
6H), 2.78-2.23 (m, 2H), 2.25-1.62 (m, 2H), 1.00-0.66 (m, 3H).

[280] MS (ESI, LR) Calculated for C,,H»;F4N,O5 (MH*): 495.1, found: 495.1.

[281]
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[282]

[283]
[284]

[285]

[286]

[287]
[288]
[289]

[290]
[291]

[292]

[293]

A A4 15.
3-(2-(6-(3,6-T1 3| EZ2H-7] #-4-9)-1-§ 2 0] £ A B 2- Q) B gho}u]| ) 5.2
22 4-AEt
[3-(2-(6-(3,6-dihydro-2H-pyran-4-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoro-4
-oxopentanoic acid]

<ig2] 15>

) o o Method on MeQ OMe
N -~ L N o HoN F
Br + B — R
quPPh Yo 2605 LIOH, THE, H,0 O
14

m 9 OMe o OMe o ¢, ©
ethed D Method E Method F N)YN F
JOSOT— PR O oM
£DCI, HOBt, DIFEA LiOR, THF, H,0 6 N HCI, AcOH
=1

ﬂ_fﬂ-% 1- qu.
2-(3,6-U] 3| =2 -2H-] #-4-2)-4.455-E| Ec}| €1 32-U] SAL B 2 TS
24 2 AL-23Fo] Method B/C/D/E/FE <2212 0 & o] &3lo] 22 3131 & 15
£ (18 mg) &AL}

'H NMR (400 MHz, DMSO-dy) d 7.79-7.69 (m, 1H), 7.67-7.50 (m, 3H), 6.86 (s,
1H), 4.87-3.78 (m, 6H), 3.75-3.54 (m, 2H), 3.49-3.27 (m, 2H), 1.85-1.61 (m, 2H),
1.62-1.44 (m, 2H), 1.41-1.28 (m, 2H), 0.97-0.73 (m, 3H).

MS (ESI, LR) Calculated for Co,HyFN,Og (MH*): 433.2, found: 433.1.

A Al 16.
3-(2-(6-HZ[b]E] 2 %-3-Y)-1-F A0 A EH-2-Y)F ol &)-5-Z F 2 2 4
LAt
[3-(2-(6-(benzo[b]thiophen-3-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoro-4-oxo
pentanoic acid]

<HF-E2] 16>

o
Method B the0 OMe
N,%O\ E” /% Method C /% e
Br * 7N
f’lePhsl K, 0,y |oH THF, B,0
-1 161 152

dioxane
14

Methot D M% q/ Wethod E M% ﬁ/ M;m@ﬁ M% 7;(

33+E 1-13 ‘?ﬂ‘ [b]E] . #-3-A B E4HS S5 2 2 AF8-51o] Method
B/C/D/E/FE =24 0. 2 o] 83}o] 14 313E 162 (23 mg) A T}

'H NMR (400 MHz, DMSO-d¢) d 12.55 (s, 1H), 8.17-8.07 (m, 1H), 8.01-7.73 (m,

6H), 7.53-7.41 (m, 2H), 5.37-4.41 (m, 6H), 2.94-2.36 (m, 2H), 2.16-1.61 (m, 2H),
1.00-0.75 (m, 3H).
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[294] MS (ESI, LR) Calculated for C,sH,,FN,OsS (MH+*): 483.1, found: 483.1.

[295]

[296]  AAlH 17,
4-2-1-(1-7+2EA 4-Z2F L 2 -3-S A7 &-2- )0} 1)-1-5 A 7 §-2-9)-3-%
iO]i%%ﬂ-S-%)ﬁil%’}}
[4-(2-(1-((1-carboxy-4-fluoro-3-oxobutan-2-yl)amino)-1-oxobutan-2-yl)-3-oxoisoin
dolin-5-yl)benzoic acid]

[297]  <®H&2 17>

[298]
”"@‘%0\‘ \f’o PUEPIL O v>4’ /Eg IZHmT:FCHO JT M\?
OO ST *Hﬁ s :u#% o

178 17-4

299]  FFE 1-17} G-(tert-FEA 7R ) H D) R EALS S A ® AL O],oq
Method B/C/D/E/FE &2H4] 0 & o] &3to] 14313 & 175 (18 mg) A3t}

[300] 'H NMR (400 MHz, DMSO-ds) d 12.97 (s, 2H), 8.24-7.58 (m, 8H), 5.03-4.26 (m,
6H), 2.91-2.34 (m, 2H), 2.19-1.63 (m, 2H), 1.08-0.69 (m, 3H).

[301] MS (ESI, LR) Calculated for C,,H,,FN,O, (MH*): 471.1, found: 471.1.

[302]

[303]  AAl4 18.
3-2-(6-4-HA B H E)-1-F Ao 2N ED-2- ) F- RO E-5-ZF 22 4-549
At
[3-(2-(6-(4-acetylphenyl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoro-4-oxopentano
ic acid]

[304]  <WH&2] 18>

[305] 3, (gg\ o yemous e o oie
BT o S o s od ¢

1 o 184 182 12
183

[306]  3}FE 1-13 (d-otAE )R E4LS g?—_}% 2 =2 A3 Method
B/C/D/E/FE 24 2 & o] &-3lo] & 4 3131 & 182 (29 mg) A ST

[307] 'H NMR (400 MHz, DMSO-dy) d 8.19-7.31 (m, 8H), 5.33-4.13 (m, 6H), 2.62 (s,

[308]

3H), 2.84-2.18 (m, 2H), 2.12-1.33 (m, 2H), 0.95-0.68 (m, 3H).
MS (ESI, LR) Calculated for C,sH,,FN,Og (MH*): 469.2, found: 469.1.
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[309]
[310]  AAld19.
3-(2-(6-(4-(A Z[d]0] 2 E o} Z-3-2) ] #H 2} 1 -1-Y)-1-2 4 0] AN EH-2-Y) g
o £)-5-ZF L E2-4-S AW
[3-(2-(6-(4-(benzo[d]isothiazol-3-yl)piperazin-1-yl)-1-oxoisoindolin-2-yl)butanami
do)-5-fluoro-4-oxopentanoic acid]
[311] <Hk-2-2] 19>
[312] Hetod o oo, e
{g:% B Qb G e %ﬂ@% gl
= B0 = o d YR G0
[313]  SFE 119 3- (JJ | epd-1- Rl =z [d] o] *F% oL & HFUEAR ALE3]
Method B"/C/D/E/FE =24 & = o] g-ato] 52 313t= 195 (22 mg) ¥ 3t
[314] 'H NMR (400 MHz, DMSO-dy) d 8.20-8.03 (m, 2H), 7.66-7.42 (m, 4H), 7.41-7.30
(m, 1H), 7.28-7.20 (m, 1H), 5.31-4.10 (m, 6H), 3.62 (s, 4H), 3.44 (s, 4H), 2.87-2.34
(m, 2H), 2.14-1.67 (m, 2H), 0.96-0.73(m, 3H).
[315] MS (ESI, LR) Calculated for C,3sH;FNsOsS (MH*): 568.2, found: 568.2.
[316]
3171 AAl4 20.
5ZERQR 482 302-(1-52-6-6-(ES ZF 22 ) 2 D.3-Y)0| 2 &
U-2-2)Fehon] =) g4t
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(6-(trifluoromethyl)pyridin-3-yl)isoindolin-2-yl)buta
namido)pentanoic acid]
[318]  <¥H&2] 20>
- gy {0 e O T o fg“
[320] = 1-17 (6 (E‘j/] 7o 2 d)T] 174‘?4_—3 DREAS S = E‘_E_
AH-&-3Fo] Method B/C/D/E/FE A4 O =& o] &5to] -2 31 ¢H& 202 (31 mg)
A At
[321] 'H NMR (400 MHz, DMSO-d,) d 12.89 (s, 1H), 9.18 (s, 1H), 8.83 (s, 1H), 8.47 (d, J

=6.10 Hz, 1H), 8.18-8.06 (m, 2H), 8.01 (d, /= 8.01 Hz, 1H), 7.80 (d, J = 7.63 Hz,
1H), 5.40-4.40 (m, 6H), 2.85-2.39 (m, 2H), 2.16-1.72 (m, 2H), 0.98-0.77(m, 3H).
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[322] MS (ESI, LR) Calculated for C»H,,F;N;05 (MH*): 496.1, found: 496.1.

[323]

[324] A Al of 21.
(3-2-(6-(2-oF] =T U H-5-L)-1-F 2o 2N EH-2-Y) F- ol &)-5-ZF 2
24-S A A
[(3-(2-(6-(2-aminopyrimidin-5-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoro-4-ox
opentanoic acid]

[325]  <®H&2] 21>

[326] 5. L X v e e
3'-C§j % E Hﬂ,,)"’:”jé\ e es, ) }Cg’% T ”"&}C;’% g“
SN T L

[327] sh3t= 1-13%
5-(4,4,5,5-H Edhu €1 32-T] S AR 2 @2-9h) I gl v dp-op Wl & SR A '
AL-&-3}o] Method B/C/D/E/FE =24 & & o] §-31¢] 54 3135 212 (17 mg)
A At

[328] 'H NMR (400 MHz, DMSO-dg) d 12.57 (s, 1H), 8.87-8.69 (m, 1H), 8.64 (s, 2H),
7.98-7.76 (m, 2H), 7.67 (d, J = 7.93 Hz, 1H), 6.82 (s, 2H), 5.35-4.20 (m, 6H),
2.95-2.37 (m, 2H), 2.14-1.68 (m, 2H), 0.98-0.71 (m, 3H).

[329] MS (ESI, LR) Calculated for C,;H,;sFNsOs (MH*): 444.2, found: 444.1.

[330]

[331] A Al o 22.
3-2-(6-(NEFH-3-9)-1-F 20| 2N EH-2-Y)F RO E)5-Z2F 22 4-§4
kAt
[3-(2-(6-(benzofuran-3-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoro-4-oxopentan
oic acid]

[332]  <WH&2) 22>

[333] Lo - % - sz
e BV '% = Ms% ﬁf

[334] 3= 1-17% Hﬂi%%—&%‘i%ﬁ% %%}%2‘ = AR-&3Fo] Method
B/C/D/E/FE 2H4] 0 & o] §3to] 5451315 225 (24 mg) ¥ A

[335] '"H NMR (400 MHz, DMSO-d,) d 12.50 (s, 1H), 8.87-8.73 (m, 1H), 8.50 (s, 1H),
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[336]
[337]
[338]

[339]
[340]

[341]
[342]

[343]
[344]

[345]
[346]

[347]

8.06-7.79 (m, 2H), 7.93 (d, J = 6.71 Hz, 1H), 7.80-7.73 (m, 1H), 7.69 (d, J = 7.32 Hz,
1H), 7.46-7.35 (m, 2H), 5.33-4.25 (m, 6H), 2.92-2.36 (m, 2H), 2.11-1.70 (m, 2H),
0.96-0.74 (m, 3H).

MS (ESI, LR) Calculated for C,sH,,FN,Oq (MH*): 467.2, found: 467.1.

A A4 23,
3-(2-(6-(2-01 ] =7 ] W -4- D)1 S A o] 2N E -2 D) R o £).5. 5 F 0 24
S A
[3-(2-(6-(2-aminopyridin-4-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoro-4-oxope
ntanoic acid]

<{hg-2] 23>

o ) ,%o\ . é): ' % setnat % Mey OMe
P"‘F'F"*' KaCDs LIDH THF, H,0 0.~
11 He
1-4
Method D & ’gr ?« Method & M%N\? Method £ & % g/y
DCM 233
33t 1.1 -0 w3 g H4- ) B BEALS 054 E@ﬁdﬁMwml
B/C/D/E/FE 24 0 & o] &3lo] 14 513 %%E4chMﬂ

MS (ESI, LR) Calculated for C,,H,4FN,Os (MH*): 443.2, found: 443.0.

A A ¢ 24,

ZF22.302-6-(1-W E-1H-T & F4-9)-1-S 20| 2N EW-2-Q) F-golr] &)
-4-S 2 AL
[5-fluoro-3-(2-(6-(1-methyl-1H-pyrazol-4-yl)-1-oxoisoindolin-2-yl)butanamido)-4-
oxopentanoic acid]

<RF-g-2] 24>

[}
A{( Method B Method A " /QI'Q\ Method ¢
L R G S = A3 Vo
Pd{PPhah K,C04 N LIOH, THE, H,0

DMF, NaH ~
dioxane

24-2

[s]

9 MeQ OMe s 4 d b .

OH N

N N F N

= * RATU, DIFEA. SN ———- H,0 e oH

N-J OBt o
243 -4 24-5

Method F %
AcoH B8NHCT }—C§: (?

Lﬂ%4«%@5ﬂ5ﬂﬂ%4&}ﬂ%4ii%&%ﬂ&ﬂaéﬂ
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[348]

[349]
[350]
[351]

[352]
[353]

[354]

[355]

[356]
[357]
[358]

[359]

6-H 2 Fol 2 EAU1-& S EZAE AME-51¢] Method B/A/C/D'/E/FE
A 0 = o] gato] HA| 5192 245 (28 mg) A AT

'H NMR (400 MHz, DMSO-d¢) d 12.76 (s, 1H), 8.27 (d, J=4.58 Hz, 1H), 7.96 (d, J
=4.58 Hz, 1H), 7.91-7.72 (m, 2H), 7.68-7.47 (m, 2H), 5.39-4.22 (m, 6H), 3.87 (s, 3H),
2.91-2.39 (m, 2H), 2.15-1.69 (m, 2H), 1.02-0.74 (m, 3H).

MS (ESI, LR) Calculated for C,H,,FN,Os (MH*): 431.2, found: 431.2.

A Al 4 25.

Z20 2 3.26-(1-E-1H-¥ B E.3-90)-1-2 2 0] 291 52 2.2 B go}r] i)
4G 2T
[5-fluoro-3-(2-(6-(1-methyl-1H-pyrazol-3-yl)-1-oxoisoindolin-2-yl)butanamido)-4-
oxopentanoic acid]

<{F-&-2] 25>

A%( Methad B /gr Method A
- Pd(PPh3)4 K,CO; oME, NaH N -+ LIOH THE, R0

dioxane
,(n/cﬂ Med OMe Method D' /g( ekhud ,gr F
\¢/ HATU DIPEA I~ i.aOH THF, H,0 OH
Meshod F /([(
AcOH §NHCI m&

1-W€l-3-(4,4,5,5- Eﬂ Edu g 132-t LA R 2 @22 1H-7] 2} 2}
6-HZ2Ho| 2 E5d -2 S0 EA & A8 Method B/A/C/D/E/FE
TabA 0 = o] gato] B2 513 = 258 (21mg) BT

H NMR (400 MHz, DMSO-dy) d 8.87-8.68 (m, 1H), 8.03 (t, J = 8.01 Hz, 2H), 7.75
(d, J =2.29 Hz, 1H), 7.65-7.47 (m, 1H), 6.87-6.68 (m, 1H), 5.28-4.27 (m, 6H), 3.89 (s,
3H), 2.77-2.25 (m, 2H), 2.17-1.62 (m, 2H), 1.00-0.58 (m, 3H).

MS (ESI, LR) Calculated for C, H,4sFN,Os (MH*): 431.2, found: 431.2.

A A4 26.
3-2-(6-NEZFH-5-Y)-1-F Ao LA EH2- ) F &P E)-5-ZF 2 4-54
kAt
[3-(2-(6-(benzofuran-5-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoro-4-oxopentan
oic acid]

<RE-§-2] 26>



32

WO 2023/132606 PCT/KR2023/000101

[360]

[361]

[362]

[363]
[364]
[365]

[366]

[367]

[368]

[369]

Mathod 8 %0 Method A )ig . MethodC
<:©/ m Pd(PPhE), K,C0, L|0H THE, H,0
22

DMF, NaH
dioxane

o
- N%m MeQ OMe i ip % Meﬂm&
HN
o0 f; e T -

26-3 14

Method s
Jév%—S-%‘E%*&# 6-HZFolAdEd-1-2& S EHE 2 ALEatd
Method B/A/C/D'/E/FE =2H2] O 7 o] &ato] HA 813HE 262 (19 mg) ¥ AT
'H NMR (400 MHz, DMSO-d¢) d 8.82-8.63 (m, 1H), 8.11-7.85 (m, 4H), 7.77-7.54
(m, 3H), 7.01 (s, 1H), 5.28-4.23 (m, 6H), 2.76-2.25 (m, 2H), 2.13-1.63 (m, 2H),
0.95-0.62 (m, 3H).
MS (ESI, LR) Calculated for C,sH,FN>,Og (MH*): 467.2, found: 467.1.

A A 27.
3-(2-(6-(2,3-1 3| =2 A Z[b][1,4]H] FA1-6-Y)-1-Z 2 0] 220 EH-2-Y) F-gholH]
£)5.E20 2 4828t
[3-(2-(6-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-oxoisoindolin-2-yl)butanamido)-5
-fluoro-4-oxopentanoic acid]

<Hb&2] 27>

o EH Method B Method A %,
[oj@/ OH + 3’ —_— g
Pd{PPhﬂ) K40, DME, NaH L|0H THF, H,0

dioxane

{o [+] N%DHHNM;Q Ohe Mathod O {)__W,%n Method E g’w% C{ }: .
Q Q + e ?{ mm: pey O~ LiOH, T, HJO \§0H

273 4

S e

(2,3-113] Ei‘%“li[b][l,4]‘?]%’d—6 ANB E4LT} 6-H 2R o] A0 53-8
5 A 2 ALE-3}o] Method B/A/C/D'/E/FE =214 0 & o] g3} &4 315&
275 (21 mg) ¥ AT}

H NMR (400 MHz, DMSO-ds) d 8.79-8.63 (m, 1H), 7.82 (t, J = 9.16 Hz, 2H),

7.68-7.55 (m, 1H), 7.22-7.12 (m, 2H), 6.95 (d, J = 8.01 Hz, 1H), 5.27-4.32 (m, 6H),
4.28 (s, 4H), 2.77-2.29 (m, 2H), 2.16-1.62 (m, 2H), 0.93-0.62 (m, 3H).
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[370] MS (ESI, LR) Calculated for C,sH,,FN,O, (MH*): 485.2, found: 485.2.
[371]
(3721  AAl4 28.
5-Z2F 2245 2-3-2-(1-52-6-(F| 29-3-9) o] Q1 E A -2-) F-ghol v &) 3
gt
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(thiophen-3-yl)isoindolin-2-yl)butanamido)pentanoi
¢ acid]
[373]  <®¥H32] 28>
[374] B "\C B N - J:,r E: ) 5, ’%o\ ey
o 0 o e e
Moo OMe o 1 . Mathed £ 1
O‘{ji'/(‘r M HN§\'F HAm DIPEA Q‘d:/gr Lion, THE, HEO D_@’gr \¢/
[375] ﬂg%ﬂ-S—%‘E%’&ﬂ} 6-HERO|AJEA-1-2S ZUEAR A5}
Method B/A/C/D'/E/FE A4 0 2 o] gaho] 354319 & 285 (27 mg) ¥ At
[376] 'H NMR (400 MHz, MeOD) d 8.20-7.34 (m, 7H), 5.26-4.22 (m, 6H), 2.95-2.35 (m,
2H), 2.31-1.75 (m, 2H), 1.11-0.73 (m, 3H).
[377] MS (ESI, LR) Calculated for C,;H,,FN,OsS (MH+*): 433.1, found: 433.1.
[378]
[379]  AAl4 29,
EF2E3-2-6-(Cl2AEU4-Y)-1-F 20| 2N EH-2-D)F- ot B)4-5
A A

[380]

[5-fluoro-3-(2-(6-(isoquinolin-4-yl)-1-oxoisoindolin-2-yl)butanamido)-4-oxopentan
oic acid]
<HF-8-2] 20>
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[381]
* / N
[ N Pd(PPh; KCO;  N= DME, NaH N L OH, THE, H,0

=N dioxane

\

9
O " %QH MeO OMe ,grﬁ r Methed E /qrn g o
HzN.
iﬁ—\ Q ’ \é/' HA‘{U DIPEA / \ LIOH THF, H,0 :M\

203

Method F /;(
ACUH 8§ N HCI M ¢

[382]  4-(4,4,5,5-HE a‘rwﬂ H-132-T AR EZ2-dhol AF =3t
6-H 2Rl 25 -2 F U247 A8 Method B/A/C/D/E/FZ
TAHA o7 o] &3to] A 813E 295 (31 mg) ¥ AT

[383]  'H NMR (400 MHz, DMSO-d) d 12.90 (s, 1H), 9.35 (s, 1H), 8.45 (s, 1H), 8.21 (d, J
=7.63 Hz, 1H), 7.86-7.68 (m, 5H), 7.63-7.47 (m, 2H), 5.32-4.21 (m, 6H), 2.90-2.36
(m, 2H), 2.14-1.71 (m, 2H), 0.99-0.73 (m, 3H).

[384]  MS (ESL LR) Calculated for CsH,sFN;O5 (MH¥): 478.2, found: 478.2.

[385]

[386] é_!/\l o 30.

FoR24Z423-2-(1-F2-6-(AEH-6-¥)0] 2N E-2-) R gholm| ) F

%/&

[5-fluoro-4-0x0-3-(2-(1-0x0-6-(quinolin-6-yl)isoindolin-2-yl)butanamido) pentanoic

acid]
[387] <HF-&-2] 30>

[388] o
OH o Mesthed B Method & /== »qro
& ar 4 N ~ Methodg
oyt — OO
S Pu(wna) ;G0 LiOH, THF, H,C
30-2

DMF, NaH
dioxane

\
o o
‘gr MeO OMe Mahodb Mathod E ,g, F
}€ RN ¢/F s ek N A \/ " / = A o
Method £ /qr
ACOH, & N HCt w 7:::/

[389] HA=d 6-°'Ei*h+6 HRE RO & 128 U EA R ALE3}]
Method B/A/C/D'/E/FE: 423} 4] 0 & o] 4510 2 3}3HE 302 (29 mg) AT}
[390]  'H NMR (400 MHz, DMSO-do) d 12.92 (s, 1H), 8.99-8.89 (m, 1H), 8.55-8.39 (m,

2H), 8.26-8.08 (m, 4H), 7.89-7.74 (m, 1H), 7.72-7.51 (m, 2H), 5.39-4.36 (m, 6H),
2.95-2.39 (m, 2H), 2.20-1.68 (m, 2H), 1.00-0.76 (m, 3H).
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[391] MS (ESI, LR) Calculated for C,sH,sFN;O5 (MH*): 478.2, found: 478.1.

[392]

[393]  AAl4 31
5-F5F224-543-2-(1-F52-6-(A=d4-)o| 2N E--2-Y)F-ehotn| &) H
gt
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(quinolin-4-yl)isoindolin-2-yl)butanamido) pentanoic
acid]

[394] <HP9‘*‘ 31>

[395)

8_‘:% MeQ OMe s 8_&,’1:[(” c Method £ M%Ho L
- ¢ HATU oA TN A

Wethod ¢

M% o

[396] 4-(4,4,5,5-€ EF/‘rﬂﬂ‘:J 1,32-Y AR 2 gk2- e =l )
6-HE Kol 2Ed- 128 % HhE-A 2 A}-8-5Fo] Method B/A/C/D/E/FE
T o7 o]-§sto] H 43 318 (27 mg) DA

[397] 'H NMR (400 MHz, DMSO-de) d 12.99 (s, 1H), 8.98 (s, 1H), 8.13 (d, J=7.32 Hz,
1H), 7.93-7.75 (m, 4H), 7.68-7.48 (m, 4H), 5.36-4.51 (m, 6H), 2.89-2.38 (m, 2H),
2.18-1.78 (m, 2H), 1.03-0.76 (m, 3H).

[398] MS (ESI, LR) Calculated for C,sH,sFN;O5 (MH*): 478.2, found: 477.5.

[399]

[400]  AAl4 32,

[401]

3-2-(6-(ANZ[d]E] 0} Z-5-9)-1- 2 40| 2N EH-2- )R ol E).5.ZFQ 2 4
Sl Ry
[3-(2-(6-(benzo[d]thiazol-5-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoro-4-oxope
ntanoic acid]

<HER-2-2] 32>
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[402]

’? Mathod B g i‘: /% Method A fN N’%O\ Method C
m Pd(PPh]] K00, Q Q i

DME, Nak LiOH, THF, H,G

dioxane
322

fN 5 Nf\gm—s MeQ OMe Lo J:E Hetiod E N j N,an 9 F
Q Q HZNﬁt HATu DIPEA gw ?\/ LIOH, THE, 10 g ?

323 14

Method E

=Y

[403] 5-(4,4,5,5-E1]Ea}uﬂ E-1,3,2-T] AL 2 @2- Ay 2 [d]E] o} & 7
6-H 2 o] ARl ER-1-2-& S &4 =2 X181 Method B/A/C/D'/E/FE
AFA 0 7 o] gato] B4 5ok 328 (24 mg) A AT

[404] 'H NMR (400 MHz, DMSO-d¢) d 9.46 (s, 1H), 8.61-8.38 (m, 2H), 8.28 (d, / = 8.24
Hz, 1H), 8.09-8.00 (m, 2H), 7.87 (d, J = 8.24 Hz, 1H), 7.75 (d, J = 7.93 Hz, 1H),
5.54-4.24 (m, 6H), 2.18-1.66 (m, 2H), 0.97-0.76 (m, 3H).

[405] MS (ESI, LR) Calculated for C,;H»;FN;OsS (MH*): 484.1, found: 483.4

[406]

[407] A A4 33.
5-ZF Q22 4-503-2-(1-F2-6-(AHEE[1,5-a]¥ F H-3-¢) o] 215V -2-9)
Fgholn| &)H g2k
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(pyrazolo[1,5-a]pyridin-3-yl)isoindolin-2-yl)butana
mido)pentanoic acid]

[408]  <WH&2] 33>

N
NN Method 8 N Methed A N
s,
o e 8 &
o’ -0 Pd(PPhJ)a K,CO; OMF, NaH L10H THF, K0

dioxane

[ o wd b
" ok N (4 F
';‘/ MeO OMe Method D ’j \/ Method E 'S’ o
M. H;N N Vi K
3 + TATO, DIEA LiOH, THF, H,0 1
# DMF #
335
N= %
;34 Y
AcOH &N HEI

[410]  3-(4,4,5,5-¥] Ea}uﬂ E-1,32- U S A R R @-2- oD 2 2 [ 1,5-a] 9 ] 7
6-HZ o] 29153 1.8 124 & A}-8-510] Method B/A/C/D/E/FE
FAbA 0 7 o] B3to] B4 3HFHE 338 (20 mg) ¥ T

[411]  'HNMR (400 MHz, DMSO-dq) d 12.94 (s, 1H), 8.76 (d, J = 7.02 Hz, 1H), 8.47 (s,
1H), 8.05-7.89 (m, 3H), 7.70 (d, J = 7.63 Hz, 1H), 7.37 (t, J = 7.02 Hz, 1H), 6.98 (1, J
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[412]
[413]
[414]

[415]
[416]

[417]

[418]

[419]
[420]
[421]

[422]

= 6.41 Hz, 1H), 5.35-4.28 (m, 6H), 2.93-2.41 (m, 2H), 2.16-1.66 (m, 2H), 1.00-0.75
(m, 3H).
MS (ESI, LR) Calculated for C,,H,,FN,Os (MH*): 467.2, found: 467.1.

A Al 4 34.
5222 24-923-2(1-52-6(A EU-5-D)0 21 52 Q) hobr] B) 9
WA
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(quinolin-5-yl)isoindolin-2-yl)butanamido)pentanoic
acid]

<RE-§-2] 34>

o — 0 b — 5 Lo s
(f) m Pchth K;CO;y OME, NaH) LIOH, THF, w,o

dioxane
341

0
& N%OH MeQ OMe Method O % 7N /[gn
HN
Q O * 7:\!L/! HATU DIPEA \§/\/ LIOH, THF, H,0 f;

34-3

esear B IE
I s
ﬂ%ﬂ&%i%&ﬂ&ﬁiEﬂiﬂ%%&%%%%“Wi4ﬁ&ﬂ
Method B/A/C/D'/E/FE 2H2] O 7 o] &ato] A 313HE 345 (31 mg) ¥ AT
'H NMR (400 MHz, DMSO-d¢) d 12.98 (s, 1H), 8.95 (d, J = 3.66 Hz, 1H), 8.18 (d, J
=8.24 Hz, 1H), 8.10 (d, /= 8.54 Hz, 1H), 7.91-7.71 (m, 4H), 7.62 (d, J = 7.02 Hz,
1H), 7.53 (dd, J = 8.39, 3.66 Hz, 1H), 5.32-4.52 (m, 6H), 2.91-2.41 (m, 2H), 2.18-1.72
(m, 2H), 1.00-0.78 (m, 3H).
MS (ESI, LR) Calculated for C,sH,sFN;Os (MH*): 478.2, found: 478.2.

A A4 35,

EFLE3-2-(6-(°1 & A=D-8-9)-1-F Lo 2R EH-2-Y) F-’hotr] £)-4-5
ALt
[5-fluoro-3-(2-(6-(isoquinolin-8-yl)-1-oxoisoindolin-2-yl)butanamido)-4-oxopentan
oic acid]

<HH&2] 35>
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[423]

[424]

[425]

[426]
[427]
[428]

[429]
[430]

[431]

[432]

[433]

N o
HO, o Method B & Mehosa ¢ N/(ﬂ/o\ Mathod €
\©:§, —_— NN - -
PdtPPhnh K;C0; DMF, NaH == = LIOH, THE, 1,0
352

ooooo

N [} N e wd b
7y N%OH MeO OMe M!hodD A % Method € 7N N/%N I3
HN
aTatRE KKL oo Tt Y
Er
356

O]iiﬂ%"%—&%‘i AT} 6-H R RO 20 128 SUE AR ALE 5]
Method B/A/C/D'/E/FE =A}2| 0. = o] &&Fo] H-2|319= 355 (19 mg) A AT

H NMR (400 MHz, DMSO-dy) d 9.14 (s, 1H), 8.59-8.46 (m, 1H), 8.05 (d, J = 7.63
Hz, 1H), 7.96-7.72 (m, 6H), 7.66 (d, J = 7.63 Hz, 1H), 5.35-4.47 (m, 6H), 2.85-2.38

(m, 2H), 2.16-1.75 (m, 2H), 0.98-0.75 (m, 3H).
MS (ESI, LR) Calculated for C,sH,sFN;Os (MH*): 478.2, found: 478.2.

A A4 36.

“EFLE3-2-6- (Ol 2AED-5-D)-1-F a0l 2R FH-2-)F- o E)-4-5
ALt
[5-fluore-3-(2-(6-(isoquinolin-5-yl)-1-oxoisoindolin-2-yl)butanamido)-4-oxopentan
oic acid]

<HH&-2] 36>

HO o0 Method B :’ \: i'l Method A :’ \: ’Si %
O@ m Pd(PPh3}4 KOy OMF, NaH LJOH THE, K0

dioxane

361
N o
I % MeO OMe Method D' A\ % Method E PR N%nol })F
? HATU DIPEA O uou THE, 1,0 7N OH
Et o
363 36-5
Method F , A %
AcDH §NHel

o] &) %%-5-%‘&%&4 6-H 2 Fo| 25 -2 S EA = ALE5o]
Method B/A/C/D'/E/FE T34 Q.= o] &-3fo] H-4 813 & 362 (23 mg) ¥ AU Th

'H NMR (400 MHz, DMSO-dy) d 9.42 (s, 1H), 8.50 (d, J = 5.80 Hz, 1H), 8.24-8.18
(m, 1H), 7.84-7.73 (m, 6H), 7.65 (d, J = 4.88 Hz, 1H), 5.34-4.50 (m, 6H), 2.84-2.30
(m, 2H), 2.17-1.78 (m, 2H), 0.96-0.80 (m, 3H).

MS (ESI, LR) Calculated for C,sH,sFN;Os (MH*): 478.2, found: 478.1.
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[434]

[435] A A] 4 37.
5-F3F224-543-2-(1-52-6-(FA EA-3-D)o| 2N EH-2-D) F-&ohi| )%
S
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(quinolin-3-yl)isoindolin-2-yl)butanamido) pentanoic
acid]

[436]  <¥Hg2] 37>

[437] EH . Er Method B8 O (g Method A . & /%0\ Method ¢
L 7 4 \ —_—
@ Pd(PPh;k KC0, ! > ‘ OVF. NaH Q LiOH, THF,

dioxane, O

Me Ohte Method % %n
)Cg f; arat S 1?\/ P f;
Method F ):E
o
AI:DH 6N HCI

[438] ﬂ§g3m£§n46agqum£a1%%§% A7 ARG
Method B/A/C/D'/E/FE 24 S & o] &5to] &4 313& 374 (25 mg) A ATt

[439] '"H NMR (400 MHz, DMSO-d,) d 12.60 (s, 1H), 9.32 (s, 1H), 8.78 (s, 1H), 8.35-7.97
(m, 4H), 7.95-7.49 (m, 4H), 5.40-4.28 (m, 6H), 2.94-2.31 (m, 2H), 2.19-1.69 (m, 2H),
1.00-0.61 (m, 3H).

[440] MS (ESI, LR) Calculated for C,sH,sFN;Os (MH*): 478.2, found: 478.2.

[441]

[442] A A4 38.
5-Z2F Q0 2.4-24.3-2-(1-2 2-6-(2-2 4-2,3-1 3| = 2-1H- Wl Z[d] o] 7] T} =-5-
Aol &N E--2-)otA| Eolr] &) H gh4t
[5-fluoro-4-oxo-3-(2-(1-0x0-6-(2-0x0-2,3-dihydro-1H-benzo[dJimidazol-5-yl)isoind
olin-2-yl)acetamido)pentanoic acid]

[443]  <®E$2] 38>

[444] 0 Method A 3 /\n’o u oH ethod o e o
Br N ~ B e ~
N ~ N
mwm,/\gﬁ\ = E,@ 6 » o= :@’ OH I Q O /\'3/
NaH, DMF

N PA{PPhy)e, KCO,
381 dioxane 38.2
" MeQ OMe " H'V'EO PMe mewmod
MethodC O N °H HN Method B °YN ’\,r — >
» AN o~ kN Q O oEt LIOH, THF, H;0
LIOH, THF, H;0 EDCI, MOBE, DCM
DIPEA o

28-5

MeG OMe

" A o w0
o M e £ MethodF QYH N F
h ——— W 6 oH
t2aTasppe:
8 N HCI, ACOH )
386 3

]
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[445] W€ 2-HZRolMEH o] E9l6-HZ T LA EH-1-25 FLEA R ALE5]
Method A/B/C/D/E/FE =xH4 0. & o] gato] 35451 3h= 383 (23 mg) A AT

[446] H NMR (400 MHz, DMSO-d,) d 12.23 (s, 1H), 10.72 (s, 2H), 8.41 (s, 1H),
7.98-7.77 (m, 2H), 7.66 (s, 1H), 7.37-7.14 (m, 2H), 7.11-6.94 (m, 1H), 5.48-3.94 (m,
7H), 3.59-2.69 (m, 2H).

[447] MS (ESI, LR) Calculated for C,,H,,FN,O¢ (MH*): 455.1, found: 455.1.

[448]

[449] A A4 39,
3-2-(6-(NEFH-3-9)-1-F 20| 2N EH-2-Y) M EtH &)5-Z2F 22 4-F
A A
[3-(2-(6-(benzofuran-3-yl)-1-oxoisoindolin-2-yl)acetamido)-5-fluoro-4-oxopentanoi
c acid]

[450]  <¥H-3-2] 39>

[451] e o H]NM.Q ome
= QP = =B T Mﬁf o=

[452] 3}ehE 3819 M2 T-3-A B E4HE %% A 2 A}-8-3Fo] Method
B/C/DIE/FE 24 0 =& o] -§ato] £-23}13H= 395 (33 mg) ¥t

[453] 'H NMR (400 MHz, DMSO-dg) d 12.93 (s, 1H), 8.52 (s, 1H), 8.12-7.85 (m, 3H),
7.83-7.50 (m, 4H), 7.49-7.31 (m, 2H), 5.45-3.93 (m, 3H), 4.59 (s, 2H), 4.32 (s, 2H),
2.95-2.25 (m, 2H).

[454] MS (ESI, LR) Calculated for C,;H,,FN,Og (MH*): 439.1, found: 439.1.

[455]

[456] A4 40.

[457]

3-2-(6-(AN=[b]E £ H-3-Y)-1-F Lo 2N EFT-2-A) oA Eopr &)-5-FF 2= -
4-3 A Ak
[3-(2-(6-(benzo[b]thiophen-3-yl)-1-oxoisoindolin-2-yl)acetamido)-5-fluoro-4-oxope
ntanoic acid]

<{k-3-2] 40>
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458 ° 0
[ ] El . . oH Msthod 8 O Q W N Method & O O N,\g,o\ Method ¢'
;s i @ PAPPRY, KEO, 57 o owr w57 NaOH, THE,
dioxane H;0

[459]
[460]
[461]

[462]
[463]

[464]
[465]

[466]

[467]

[468]
[469]

40-% 40-2

PR

o
9
BHOo 0
O f O MeQ OMe Meghcdn Method £ N F
HN F M/\r( —_— Y
1 Q + LIOH, THF, H,0 / O @ o
t EDCI HOB:, DIPEA | / s
o
403

DMF

Method £ 5 n ir

6-H 2R o] AAE- -2 2] 0 #-3-Ad R EAS S EA 7 ALg3o]
Method B/A/C'/D/E/FE ©AH4 Q2 o] -&3fo] &4 3131 & 405 (30 mg) A ATt

'H NMR (400 MHz, DMSO-dg) d 12.52 (s, 1H), 8.15-8.02 (m, 1H), 8.00-7.70 (m,
3H), 7.68-7.38 (m, 5H), 5.41-5.06 (m, 1H), 4.80-4.16 (m, 6H), 2.97-2.38 (m, 2H).

MS (ESI, LR) Calculated for C»;H,,FN,OsS (MH*): 455.1, found: 455.1.

40-5

AN o 41,
3-2-(6-(AEFH-5.9)-1- 520 2N FA-2-Q)o A Eo}r] £).5. 2 £ 9 2 4.5
AR
[3-(2-(6-(benzofuran-5-yl)-1-oxoisoindolin-2-yl)acetamido)-5-fluoro-4-oxopentanoi
c acid]
<REE2] 41>

Method B 5 - o, |Mumdd . Method '
O O e B Y W“&f

DMF, NaH
axanc
41

wd b

o
MeQ OMe :
/\E’ o i Memmsu /\g/ Method E N,\B,N F
IW s -7 G
OFt Eocs HOB, DIPEA O LioK THF S
41-5

14

Method £ o H e

i Yaca g e

6-HEHo| adEd -2 MEFHS5-AHEALS FUEAZ ALE5lo]
Method B/A/C'/D/E/FE A4 O.& o] &3fo] -2 51 3H& 412 (29 mg) ¥ AT

'H NMR (400 MHz, DMSO-dy) d 12.91 (s, 1H), 8.05 (d, J = 2.14 Hz, 1H), 8.01 (s,
1H), 7.98-7.93 (m, 2H), 7.77-7.51 (m, 4H), 7.06-7.00 (m, 1H), 5.41-3.96 (m, 7H),
2.98-2.41 (m, 2H).

MS (ESI, LR) Calculated for C»;H30FN,Og (MH*): 439.1, found: 439.1.
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[470] A Ao 42,
3-((S)-2-(6-(2,3-U1 3| = 2 ¥l Z[b][1,4]T] 2 A1-6-Y)-1-2 A2 0] 2 EH-2-Y)-3-1

[471]
[472]

[473]

[474]

[475]

[476]

Y2 gropy] E)-S-%—Erii-m%iﬁil%f&
[3-((S)-2-(6-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-oxoisoindolin-2-yl)-3-methylb
utanamido)-5-fluoro-4-oxopentanoic acid]

<RF-E-2] 42>

[}
o o Meteds Method H

NS ABN
Q O _1.DIPEA, ACH reflux
EDD/ ———— — K iom
dioxane
[ 0 Y
’xfcu Med OMe o I\’ Methnd E I" N
HN
o Q Q o ‘é:; H.uu DIPEA O HOH, THE, HZO oH

42-3

fj;
AcOH &N HCl

42-1 S| [Step 42-1]; e 5.8 2 2w E il Zof o] EF} (400 mg, 1.75 mmol)
(2,3-t] 3| =2 Wl Z[b][1.4] 5] 2 A]-6- ) H 221 (330 mg, 1.83 mmol) EHHEZ 2
AL-4-3Fe] Method B] Wi 0 & wE-§-51o] 54 81315 42-1-2 (444 mg, 89%)

A ATt

42-2 S| [Step 42-2] (HH G [Method G]) 3}3HE 42-12 (450 mg, 1.58 mmol)
FREZIEE) (60 mL) %2 T, N-H Z 7 <=2 o] n] =9} (NBS, 333.55 mg, 1.87
mmol) AIBN-& (25 mg, 0.16 mmol) 7}0}3 24 A 3F B Rkt Hhe b 3
e de AFER (SomL) AL, F715E FFRAtEFeR st
ol Hetal e, # AR E T E el ste] 52435 42-25 (345 mg,
60 %) A ALY

42-3 WA [Step 42-3] (4 H H [Method H]): 3}3= 42-25 (345 mg, 0.95 mmol)
ol EY EH ] (40 mL) %5 0] 3L, tert- & L-W 2] H| o] E <} (172. 8 mg, 0.997
mmol), DIPEAE (147.3 mg, 1.14mmol) 7}&}aL 12A] 3t 37 2 gkskgl o), vhk-g- ebd
T, AT RE SE 533 29 ES (50mL) 7FstaL o E of A Hlo
(40 mL x 2) AH&-3te] F==F3 vt FrlEE TR ERFSR dxst
ol #stal F5Hakth F5 S v F 22| gl (10 mL) o]l
EYEFEOAEANS 3 mL) 7hakal Aol A 241 1F awket gl ol w3 ebA
F EEelal AFEE G0mL) AT, oﬂFJo]xﬂEﬂ O|EZ (40 mL x 2)

/\F‘l sto] 3Gt 771 S S T ER R 7 xstar o detal
Zotal, @ AR E I E ALl -Erﬂ 6}0:1 YA 5hgHE 42-32 (199 mg,
57%) =3 MD}

42-4/42-5 7 [Step 42-4/42-5]: 3}3HE 42-32 (150 mg, 0.408 mmol) o] &5} <]

Method D/E/F] " o2 =24 0 & HE-g-3lo] 524 31312 428 (44 mg)

[¢]
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- }A]jr
[477] 'H NMR (400 MHz, DMSO-d¢) d 12.45 (s, 1H), 9.05-8.91 (m, 1H), 7.90-7.76 (m,

[478]
[479]
[480]

[481]
[482]

[483]

[484]

[485]
[486]
[487]

[488]

2H), 7.70-7.59 (m, 1H), 7.25-7.12 (m, 2H), 6.95 (dd, J = 8.09, 2.14 Hz, 1H), 5.34-4.34
(m, 6H), 4.28 (s, 4H), 2.90-2.46 (m, 2H), 2.35-2.17 (m, 1H), 1.00-0.69 (m, 6H).
MS (ESI, LR) Calculated for C,sH,sFN,O, (MH*): 499.2, found: 499.1.

A A4 43,

EFLE3((9)-3-14E-2-(1-52-6-(F ET D-1-¥) ol £ EH-2-) F-&ol |
E)4-S 2 AT
[5-fluoro-3-((S)-3-methyl-2-(1-0x0-6-(pyrrolidin-1-yl)isoindolin-2-yl)butanamido)-
4-oxopentanoic acid]

<Hb-§-2] 43>

Mathog G Method M

0
Br NBS, ABN C 1. DIPEA, AGH. reflux
CNH * o” C + HN \5<
PuscoAc)2 rac-BINAP c:HctJ reflu 2. TFA, DCM

Cs,C0;, toluene

"o 0

5 /Y
oH MeD OMe Melh“D j:nrlﬁ ° 0 Method E N N F
e = G | ) R —— - 0 o oH
HATU DIPEA O._~ LiOH, THE, ;0 i
Et
43-5

433

hes
AcOH 6N HCl ‘&‘ t

HE s HR2w ) wﬂFJ Hl o o] Eo} 3] Ee]Hl-g EHE A & A3 Method
B'/G/H/D/E/FE 24 & & o] g-alo] &4 5131+ 435 (66 mg) ¥ ATt

H NMR (400 MHz, DMSO-dy) d 8.96 (s, 1H), 7.92-7.29 (m, 1H), 7.23-6.69 (m,
2H), 5.57-4.24 (m, 6H), 4.10-3.11 (m, 4H), 3.05-2.45 (m, 3H), 2.42-1.85 (m, 4H),
1.54-0.64 (m, 6H).

MS (ESI, LR) Calculated for Co,HyFN;O5 (MH*): 434.2, found: 434.1.

A A ¢ 44,
3-((S)-2-(6-(NEFF-3-Y)-1-F 20| 2N EH-2-9)-3-HE F ol E)-5-FF 2
2422920
[3-((S)-2-(6-(benzofuran-3-yl)-1-oxoeisoindolin-2-yl)-3-methylbutanamido)-5-fluor
0-4-oxopentanoic acid]

<BFg-2] 44>
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[489] o O/ Mathod G
EH . Br. o NES AIBN + N 1 DIPEA, ACN, reflux
~ -~ )
; OH Pd(PPh;h K,C0, CHC!amﬁu D \|< 2. TFA, DCM

dioxane

° H ©.
O, If : Igﬁ 4y,
H;N
Q. Q ! j:rj\/t HA“{U DIPEA 0.~ LiOH, THF, ﬂzo OK

44-3

o Y

[490] e 5 e uﬂﬂuﬂiql OlES WIZFHI-URENS ZLELZ
AL-&-3Fe] Method B/G/H/D/E/FE =34 O =& o] &3] B4 3}31 & 445 (71 mg)
A AT,

[491]  'H NMR (400 MHz, DMSO-d,) d 9.06-8.84 (m, 1H), 8.50 (s, 1H), 8.12-7.89 (m,
3H), 7.84-7.65 (m, 2H), 7.52-7.34 (m, 2H), 5.37-4.44 (m, 6H), 2.86-2.46 (m, 2H),
2.39-2.16 (m, 1H), 1.13-0.67 (m, 6H).

[492] MS (ESI, LR) Calculated for C,sH,sFN,Og (MH*): 481.2, found: 481.1.

[493]

[494]  AA 4 45,

ZFQ2.3-((5)-3-ME-2-(1-2 2-6-(2-2 4-2,3-U 3| = 2-1H- A Z[d]°] 7] T} &--
5-d)ol AN ET-2-A)F ot £)4-S A H 4t
[5-fluoro-3-((S)-3-methyl-2-(1-0x0-6-(2-0x0-2,3-dihydro-1H-benzo[ d Jimidazol-5-yl
)isoindolin-2-yl)butanamido)-4-oxopentanoic acid]
[495] <Hb-§-2] 45>
[496] wssa %

HN
, an I MBS ABN j:l\' 1. DIPEA, AON reflux.
Fd(??h) KCO; O cﬂc& reflux \|< 2. TFA, DCM
Ef

451
H 0 \G
on MeQOMe Lo O N M " .
"N ﬁ/' HATY, DPEA ”N O LioW TR RS HN OH
9 o
Method ¥ °ﬁ’“ j:'rﬂ s
W
- ¥ G
AGOM, 6 N HEl
[+3

[497] W€l 5-H 2R 2 ez o] E g}
5-(4,4,5,5-E| Egpu El-1,3,2-U] AL B 2 #@-2-)-1,3-1] 3] = 2 -2H-wl Z[d] o] 1| o}
%£.2-9-8 9 EA 2 A}-83}9] Method B/G/H/D'/E/FE 5214 0. &2 o] &3} 4]
EA 82 455 (54 mg) A3

[498]  'H NMR (400 MHz, DMSO-d) d 12.43 (s, 1H), 10.72 (d, J = 9.46 Hz, 2H),
9.05-8.91 (m, 1H), 7.79-7.76 (m, 2H), 7.70-7.61 (m, 1H), 7.28 (d, J = 7.93 Hz, 1H),

::z ZT
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[499]
[500]
[501]

[502]
[503]

[504]

[505]

[506]
[507]
[508]

[509]
[510]

[511]

7.20 (s, 1H), 7.01 (d, J=7.93 Hz, 1H), 5.32-4.21 (m, 6H), 2.92-2.44 (m, 2H),
2.35-2.16 (m, 1H), 1.06-0.70 (m, 6H).
MS (ESI, LR) Calculated for C,sH,,FN,O¢ (MH*): 497.2, found: 497.1.

A Al 4 46.
5-F3F 22 4-54-3-2-(1-52-6-(F £ H-1- Q)0 2N E-2- ) T Z o}
T)H gLt
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(pyrrolidin-1-yl)isoindolin-2-yl)propanamido)penta
noic acid]

<{hE-2] 46>

0
Method H oH MeD OMe Mthod b
O Jﬁr 1.DIPEA, ACH, reflux N HN p ool
——
+ CHEN \14 p— Q + ot HATUDIPEA

DMF

o o
H
H C{ E Method F N £
i ° O F Met‘huth N N
N [+ OH
&~ LOH, THF, H,0 C AcOH 8 N HCI i
48

S 43-29} tert- & L2l d 1 99419 & 4 B2 & AF8-351¢] Method
H/D/E/FE A2 0 2 o] &3] 14 3135 462 (24 mg) ¥ AT

'H NMR (400 MHz, DMSO-d¢) d 12.81 (s, 1H), 7.36 (d, /= 8.01 Hz, 1H), 6.80 (dd,
J=8.39,2.29 Hz, 1H), 6.75-6.67 (m, 1H), 5.41-4.12 (m, 6H), 3.57-2.94 (m, 4H),
2.81-2.27 (m, 2H), 1.98 (s, 4H), 1.47 (d, J = 7.63 Hz, 3H).

MS (ESI, LR) Calculated for C,,H,sFN;O5 (MH*): 406.2, found: 406.1.

A Ao 47.
5 Z3F 22 4-2423-2-1-%42-6-2-% 4-2,3-1] 3| = 2-1H- Al Z£[d]°] v] T} Z-5-
dyol &N EHU-2-A)Z 2 goln| &) it
[5-fluoro-4-0x0-3-(2-(1-0x0-6-(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-5-yl)isoind
olin-2-yl)propanamido)pentanoic acid]

<RE-§-2] 47>

YnH
N
MeQ OMe
O e " NJ\”’G 1. DIPEA, AGH, reflux Jﬁ(o“
-~ N T~ Y
O o )i W< PR TTW T HN o HATU.DPEA.
Br ¢ DMF
45-2 o

47-2

o E d“ Method F JW F
HN O~ LiGH, THF, ;0 HNW \ij, A::OH SN HC! w

=

=5

335 45-29) tert-F-E L-2F e 1 034 é% 2 A 2 A2 5o] Method
H/D/E/FE =224 0 2 o] g-5lo] 224 3131 & 473 (31 mg) ¥ At
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[512]

[513]
[514]
[515]

[516]
[517]

[518]

[519]

[520]
[521]
[522]

[523]
[524]

[525]

'H NMR (400 MHz, DMSO-d¢) d 12.91 (s, 1H), 10.72 (s, 2H), 7.90-7.76 (m, 3H),
7.66 (dd, J=7.63, 3.81 Hz, 1H), 7.29 (d, J = 8.39 Hz, 1H), 7.20 (s, 1H), 7.01 (dd, J =
8.01, 4.20 Hz, 1H), 5.39-4.18 (m, 6H), 2.85-2.27 (m, 2H), 1.57-1.47 (m, 3H).

MS (ESI, LR) Calculated for C»H,,:N,Os (MH*): 469.1, found: 469.1.

A Al o 48.
3-(2-(6-(2,3-H 3| =2l Z[b][14]H] $41-6-2)-1-S 0] 2R EW-2-Y) T 2 o}
ME5-2F Q2 4-S AT
[3-(2-(6-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-oxoisoindolin-2-yl)propanamido)-
5-fluoro-4-oxopentanoic acid]

<RE-§-2] 48>

Method H

MaQ OMe
Mathod D'
o 4 cn, N : DIPEA. ACN, refiux g’ HoN
2 TFA, DCM HATU DIPEA

OMF

o Method £
g JE/ F Method £ 0 J\gﬁ"/ b e /LE
N <‘
\/ LOH THF, H,0 ?0/ AcOH, 6 N HC!

3} %42 29} tert- 8 L-gdeld 1 J & S22 A3l Method
H/D/E/FE a2 0 2 o] &3lo] -2 3} gt 482 (19 mg) A AT

'H NMR (400 MHz, DMSO-d¢) d 7.91-7.74 (m, 2H), 7.64 (d, J = 7.63 Hz, 1H),
7.25-7.12 (m, 2H), 6.95 (d, J = 8.01 Hz, 1H), 4.99-3.94 (m, 6H), 4.28 (s, 4H),
2.63-2.22 (m, 2H), 1.51 (d, J = 7.63 Hz, 3H).

MS (ESI, LR) Calculated for C,;H,,FN,O, (MH*): 471.1, found: 471.1.

A AL 49.
3-2-6-(NEZFH-3-Y)-1-F 20| 2N EH2-Y) T2 RO &)-5-FF L2 4-F
2 At
[3-(2-(6-(benzofuran-3-yl)-1-oxoisoindolin-2-yl)propanamido)-5-fluoro-4-oxopent
anoic acid]

<HF-&2] 49>

O Method H
OH MeQ OMe Method &
o__. + oM HzNJ\rf %1 DIPEA, ACN, refiux /LB’ S
O 2. TFA, DCM HATU, DIFEA

DMF
44-2

Method F
’lj(H d F MezhodE /% wl\ﬁ ¢/
4 , O~ LICH, THF, HZO OH MOH 6 N HC) N

49-3

3132 M- 29} tert-F 8 L-¢He]d 1 A4S S 9-E A 2 AFE31o] Method
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[526]
[527]

[528]
[529]

[530]
[531]

[532]

[533]

[534]
[535]

[536]
[537]

H/D/E/FE A2 0 2 o] &3] 1.4 335 495 (29 mg) ¥ AT

'H NMR (400 MHz, DMSO-d¢) d 8.52 (s, 1H), 8.07-7.50 (m, 6H), 7.47-7.29 (m,
2H), 5.41-4.23 (m, 6H), 2.96-2.17 (m, 2H), 1.54 (d, J = 7.25 Hz, 3H).

MS (ESI, LR) Calculated for C,,H,,FN,Os (MH*): 453.1, found: 453.1.

A A o 50. ($)-3-((S
)-2-(6-(AZF 7-3-9)-1-F o] 2N E--2-) F-elolr| = 2-5-(2,3,56-H E
HEF LEH FADAGA [(9)-3-(S
)-2-(6-(benzofuran-3-yl)-1-oxoisoindolin-2-yl)butanamido)-4-oxo-5-(2,3,5,6-tetrafl
uorophenoxy)pentanoic acid]

<#H-3-2] 50>
Dﬁkﬂ HOL75°C \‘(: B O ACH et \Qi%r% OJ\@:?”&%

50-1

Matkod Msthod §

AN HCin Dhoxane Q Ih’\TU BIPEA, DMF H PAIC
vvi\ﬁ & JK/ J\CE%& AR %
CrHN D:Q \)K/
“ F \,)1\,
.
HOyt 7

i
Broa rmozc;/ r«
506

50-1 &4 [Step 50-1]: S-EEL-Z-Hﬂ el ] 2 of| o] E% (25 g, 109.14 mmol)
22 F ) (100 mL) ¥°] 32 NBS9} (19.424g, 109.14 mmol) T ¥l =<
H -2 ALo] =& (1.322g, 5.46 mmol) 7}3}aL 75 °Coll A 1A] ZF mwka gl o), whg- ol &
2 (100mL) R 3L, {7155 T idla o2 1z, o 3, 558k
A3 50-18 Al o] sH NS F7F A A glo] vhs whgoll AFE-3FRA T

50-2 4] [Step 50-2]: 3}3E 50-1< oA EY EH 9] (300 mL) =0]aL
[(1S)-1-tert-Y-E A 7R A Z 2 F ok 5 S 2 o] =9} (21.287 g, 108.78 mmol)
DIPEA S (56.84 mL, 326.33 mmol) 7}3}aL 5A] 3F S b3l o), whg- 944 &
Hbg-oll-S o ' ol Al E o] E & (500 mL) 3] 4] %, & (300 mL), {34 EH
¥E3EN (300 mL), AFEE 300mL) SAH o7 Ae T FUES
FEA I o R Ak, o3t sHetal ¥ AR E Y] 2 F st
A 35}3HE 50-25 (25.1 g, 65% over 2 steps) A T},

MS (ESI, LR) Calculated for C;sH,,BrNO;Na (MNa+): 376.1, found: 376.1.

50-3 ¥HA| [Step 50-3]: 3} 3= 50-29} M2 FH2-AHEANS SUEA R
AL-&-3to] Method BO] % © 2 RESA] A 54 3131 & 50-3-2 A QAT

MS (ESI, LR) Calculated for C,;H,sNO4Na (MNa*): 414.2, found: 414.2.

50-4 @A [Step 50-4] (&H I [Method 1]): &35 50-3-2 (0.456 g, 1.17 mmol)
1,4-t] =4k 20 mL) <9 3, 934892 (4 NHCl in dioxane, 20 mL)
7hahal Aol A 8AIZF m kSl HhE A & S B 55 T

toeo) 8] 2 ¢} 20 mL) o & oFAH| o] EE (20 mL) 7}t A7) 1A & of 3},

J]-U - !-t
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[538]
[539]

[540]
[541]

[542]
[543]

[544]

[545]
[546]
[547]

[548]
[549]

[550]

[551]

Azste] 54 3135 50-45 (0.365 g, 84%) L Tt

MS (ESI, LR) Calculated for C,,H;;NO,Na (MNa*): 358.1, found: 358.1.

50-5 @7 [Step 50-5]: 3}gHE 50-53= 2] X W o = A&kl Tt
(W02008/068615 Al).

MS (ESI, LR) Calculated for C3sH;(F;NO, (MH*): 386.1, found: 386.1.

50-6 S| [Step 50-6] (% D' [Method D')): 3}3HE 50-49) 31515 50-52
AF-&-3Fo] Method D'9] WHE & 22 ¥h-g-3lo] 54 3155 50-6S AU Th

MS (ESI, LR) Calculated for Cs3Hs F,;N,O, (MH*): 703.2, found: 703.2.

50-7 ¥4 [Step 50-7] ("4 J [Method J]): 3}3HE 50-6-2 (0.499 g, 0.71 mmol)
HE g3 =2 F ol (7mL) =0l 24t (0.7 mL) 10% Z&+H/54 (0.053 g,
0.05 mmol)& 73k 3, =4 EA stoll A 12A4]gF L Rkstlvh. whg 9bA &
ZetEs AofolE &R o #star, of g 5535l HPLCE -] 8o
24 3} 3HE 502 (0.328 mg, 75.5%) L ATt

H NMR (400 MHz, DMSO-dg) $12.50 (s, 1H), 8.88 (dd, J = 11.7, 7.5 Hz, 1H), 8.54
(d, J = 1.9 Hz, 1H), 8.08-8.01 (m, 2H), 8.00-7.93 (m, 1H), 7.79 (dd, J = 8.5, 1.8 Hz,
1H), 7.77-7.71 (m, 1H), 7.65-7.51 (m, 1H), 7.45 (dtd, J = 15.9, 7.3, 1.4 Hz, 2H),
5.36-5.16 (m, 2H), 4.88-4.81 (m, 1H), 4.81-4.65 (m, 2H), 4.59 (dd, J = 17.9, 3.0 Hz,
1H), 4.07 (g, J = 7.1 Hz, 1H), 2.82 (ddd, J = 16.9, 5.9, 1.7 Hz, 1H), 2.69-2.59 (m, 1H),
2.03 (s, 2H), 1.93-1.80 (m, 1H), 1.22 (t, J = 7.1 Hz, 1H), 0.91 (t, J = 7.3 Hz, 3H).

MS (ESI, LR) Calculated for Cs;H,sF4N,O, (MH*): 613.2, found: 613.2.

A A] o 51. (5)-3-((S
)-2-(6-(2,3-T] 3] =2 Wl Z[b][1,4]H] £41-6-Y)-1-S A o] ARJAEH-2-A) F&olr =
)-4-5-22-5-(2,3,5,6-H| EE} & F 2 2 5 35 A A [(5)-3-((S
)-2-(6-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-oxoisoindolin-2-yl)butanamido)-4-o
x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid]

<®Fg2 51>

Method B Metaod |

\@f ‘i >L H Pﬂ(FFk) K;C0;,, Dioxane, 100 °C \@\Cd 4 N HCLin Dioxane \‘\‘:«/
‘i—e 51-2 <

Method B° Mathod J

_ HATU.DIPBADMF _ HaPuc
\)k/ & mmcomm 14 &
arhaN ]@/ \)lv

B¢ HO, c/

i}?}g 5025 EHEA=R A}ﬁ 3] Method B/I/D'/IMH 0 & =218 0 2
H]—Q_o],oq LA §]_§j = 351<$ g =] M

'H NMR (400 MHz, DMSO-dg) $12.51 (s, 1H), 8.85 (dd, J = 11.2, 7.5 Hz, 1H),
7.91-7.82 (m, 2H), 7.68 (d, J = 7.8 Hz, 1H), 7.66-7.52 (m, 1H), 7.23 (d, J = 8.0 Hz,
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[552]
[553]
[554]

[555]
[556]

[557]

[558]

[559]
[560]
[561]

[562]

2H), 7.00 (d, /= 8.2 Hz, 1H), 5.27 (d, J = 4.1 Hz, 2H), 4.81 (dd, J =9.7, 5.7 Hz, 1H),
4.74-4.62 (m, 2H), 4.53 (d, J = 17.7 Hz, 1H), 4.33 (s, 4H), 4.07 (q, /= 7.1 Hz, 1H),
2.80 (dd, J=16.9, 6.0 Hz, 1H), 2.62 (dd, J = 16.9, 7.0 Hz, 1H), 2.03 (s, 2H), 1.84 (dq,
J=95,7.2Hz, 1H), 1.21 (t, J=7.1 Hz, 1H), 0.88 (t, /= 7.3 Hz, 3H).

MS (ESI, LR) Calculated for C;;H,;H,N,Og (MH*): 631.17, found: 631.2.

A Ao 52, (8)-4-22-3-((S
)2-(1-% 22-6-(2-% 2-2,3-1] 3] = 2 AH-# 2 [d]0] W] T} &-5- ) 0] £ 2 B -2-9)
Pogholu] £).5.(2,3,5,6- Bl E 2} & 7 2 23] 35 A H AL [($)-4-0x0-3-((S
)-2-(1-0x0-6-(2-0x0-2,3-dihydro-1H-benzo[dJimidazol-5-yl)isoindolin-2-yl)butana
mido)-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid]

<{h-3-2] 52>

Methad B Method |

‘;~ﬂ|a

\©j(/ %7% PUPPha)y K0 Dioxare. 199°C  H ANHCI Dioxane  HN,
[ T #e ﬁl
[ﬁ >* ‘\/
50- 52-1 54

s22 ©

Method B° Method J
HATEJ DIPEA, BMF Hy, PAIC HN

J QO:S‘% THEAGOR(0:1) Ny “ g
CIHN | o F
O N/k/ﬁ P i 0o |
E o
2

<
BnD,C Bn0,C”

3}H3HE 50-29F (2-24-2,3-1] ] =2 H-MZd] o]V TE-5- ) B EARS
S 2 A}-23}o] Method B/I/D/IHH 0 2 5214 © 2 wh-&sfo] B4 3} 3=

528 ASdt

'H NMR (400 MHz, DMSO-d¢) 612.48 (s, 1H), 10.73 (d, /= 7.7 Hz, 2H), 8.84 (d, J
= 7.4 Hz, 1H), 7.89-7.80 (m, 2H), 7.66 (d, J="7.9 Hz, 1H), 7.55 (ddd, J = 11.0, 7.3, 3.6
Hz, 1H), 7.29 (dd, J = 8.1, 1.8 Hz, 1H), 7.21 (d, J = 1.8§ Hz, 1H), 7.03 (d, / = 8.0 Hz,
1H), 5.25 (d, /= 4.2 Hz, 2H), 4.79 (dd, J = 9.6, 5.7 Hz, 1H), 4.73-4.60 (m, 2H), 4.51
(d, /J=17.6 Hz, 1H), 4.03 (q, /= 7.1 Hz, 1H), 2.78 (dd, /= 16.9, 5.9 Hz, 1H), 2.60
(dd, J=16.9, 7.0 Hz, 1H), 2.00-1.92 (m, 2H), 1.87-1.77 (m, 1H), 1.18 (t, /= 7.1 Hz,
1H), 0.86 (t, J = 7.3 Hz, 3H).

MS (ESI, LR) Calculated for CsH,sF4N,O, (MH*): 629.2, found: 629.2.

S

A A] ¢ 53, (8)-4-2A2-3-((S
)-2-(1-52-6-(F 8] d-1-9) o] 2 A EA-2-) F- ol £)-5-2,3,5,6-H| EZFE
F 0 2 = A HA A [(S)-4-0x0-3-((S
)-2-(1-0x0-6-(pyrrolidin-1-yl)isoindolin-2-yl)butanamido)-5-(2,3,5,6-tetrafluoroph
enoxy)pentanoic acid]

<Hk-g-2] 53>
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[563]

[564]

[565]

[566]
[567]
[568]

[569]
[570]

[571]

[572]
[573]

[574]

Method B” MWethod |

o o 1 o
K@d Moo Pd(OAe), rac-BINAP, CsCOy G 4 HClin Dioxane C,L
! ? - T I I fﬂ
o Q Toluene 0>l on
535 ° w2 °

Method D" Method J

HATU DEPEA, OMF C‘ H PdiC C’l"
o N\,JK/ I>/ @f ;%c\)l\/ ﬁ:r THF(AGOHHQ 1) \©:/KP§, \)J\/ :@

:@W“ 50-2¢} I EE S S EA R ALE31o] Method B/I/D/JHH o2
TAHA O 7 Hh-g-sto] B2 815 E 538 AT

'H NMR (400 MHz, CDCl;) 88.11 (s, 1H), 7.47 (s, 1H), 7.33 (dd, J = 15.5, 8.3 Hz,
1H), 7.15 - 7.04 (m, 1H), 7.04-6.91 (m, 1H), 6.72 (s, 1H), 4.95 (s, 1H), 4.68 (d, J =
17.7 Hz, 2H), 4.41 (dd, J = 17.3, 11.7 Hz, 1H), 4.12 (q, J = 7.2 Hz, 1H), 3.39 (q, J =
5.5 Hz, 4H), 2.84-2.69 (m, 1H), 2.09 (h, J = 4.5 Hz, 6H), 1.96-1.83 (m, 1H), 1.26 (t, J
=7.1Hz, 1H), 0.96 (td, J = 7.4, 3.7 Hz, 3H).

MS (ESI, LR) Calculated for C,H,sFuN:Og (MH*): 566.2, found: 566.2.

Hogc/

A A] o 54. (R)-3-((S
)-2-(6-(2,3-1 3] =2 Z[b][1,4]H] §A-6-L)-1-F 2 0] 2A EH2- ) F eholu =
)-4-52-5-(2,3,5,6-B] EELE F 2 28 5 A) A &AL [(R)-3-((S
)-2-(6-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-oxoisoindolin-2-yl)butanamido)-4-o
x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid]

<HE-&-2] 54>
(\n
# Meethed
‘ﬁr _ mauDrEADNE ! L fwpue %» -
- - N\)\/o } j)b F mr;ncomw 1 ])k/o%(j
j ; HO,C” F #
541

54-1 @A) [Step 54-1]: 3= 54-1-= L 7 Wi o= 3t
(WO02008/068615 Al).

MS (ESI, LR) Calculated for C;3sH;(F;NO, (MH*): 386.1, found: 386.1.

54-2 @A [Step 54-2]: 3}3HE 5129} 313 E 54-18 S L EHZ ALE5H
Method D'/Jﬁo]"j}j o= TL‘X]’XJI o= %”b‘ 0]’01 .E.Zjl ﬂ‘ H % 54= %q A

'H NMR (400 MHz, DMSO-dy) 812.51 (s, 1H), 8.85 (dd, J = 11.2, 7.5 Hz, 1H),
7.92-7.82 (m, 2H), 7.68 (dd, J = 7.8, 1.8 Hz, 1H), 7.58 (dddd, J = 18.1, 10.8, 8.9, 5.3
Hz, 1H), 7.23 (dd, J = 8.1, 1.4 Hz, 2H), 7.00 (d, J = 8.1 Hz, 1H), 5.35-5.14 (m, 2H),
4.80 (ddd, J = 12.4, 9.6, 5.9 Hz, 1H), 4.76-4.63 (m, 2H), 4.54 (dd, J = 17.8, 3.1 Hz,
1H), 4.33 (s, 4H), 4.07 (q, J = 7.1 Hz, 1H), 2.81 (ddd, J = 16.9, 5.9, 2.2 Hz, 1H), 2.63
(dt, J=16.8, 7.1 Hz, 1H), 2.03 (s, 2H), 1.84 (s, 1H), 1.22 (t, J = 7.1 Hz, 1H), 0.89 (t, J

o,
Ol

btk
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=7.3 Hz, 3H).
[575] MS (ESI, LR) Calculated for C;;H,;H,N,O3 (MH*): 631.2, found 631.2.
[576]
[5771  AAl4 55.3-((S
)-2-(6-(2,3-0) 3| EZ M Z[BI[1,4]5] S A1-6-2)-1-S A 0] 2 B 7-2- Q) ghopv] =
)-5-EF LR 4-SAARA [3-((S
)-2-(6-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fl
uoro-4-oxopentanoic acid]
[578] <{F-g-2] 55>
[579] 0 Me0, PMe Method D H
R e
o Q O o HATU, DIPEA, DMF
51-2
Method E (— PD: 1‘1' Ef/ Method F wj\( \¢,
LiOH, THF, H,0O 6N HCI, AcOH O
55-2
[580] 3}31E 51-29} 1-45 ©]-8-3}9] Method D/E/FS] W o2 AT 2 %%8}01
EZJ g,j_ﬁl 55.8_ [eSKes] Iq.
[581] 'H NMR (400 MHz, DMSO-d¢) & (ppm) = 12.51 (s, 1H), 8.78 (dd, J =10.8, 7.3 Hz,
1H), 7.92-7.76 (m, 2H), 7.69-7.60 (m, 1H), 7.20 (dd, J =8.1, 2.0 Hz, 2H), 7.02-6.90
(m, 1H), 5.32-5.05 (m, 1H), 4.88-4.56 (m, 3H), 4.55-4.49 (m, 1H), 4.49-4.34 (m, 1H),
4.29 (s, 4H), 2.91-2.67 (m, 1H), 2.58 (ddd, J =16.9,7.3,5.9 Hz, IH), 1.96 (d, J =
17.8 Hz, 1H), 1.81 (dp, J =15.0,7.1 Hz, 1H), 0.94-0.75 (m, 3H).
[582] MS (ESI, LR) Calculated for C3;H,sF,N,O, (MH*): 485.2, found 485.2.
[583]
[584] A A4 56, 5-F F L2 -4-54-3-((S

[585]

)-2-(1-% 22-6-(2-% 22-2,3-T] 8] E 2 1H-M Z[d]°] 7| Th&-5-2) o] £ B+ -2-9d)
H-gtol ] =) 3 &AL [5-fluoro-4-0xo-3-((S
)-2-(1-0x0-6-(2-0x0-2,3-dihydro-1H-benzo[d]Jimidazol-5-yl)isoindolin-2-yl)butana
mido)pentanoic acid]

<Hk-§-2] 56>
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|
[586] ) ° . Heo, ome Method D’ " I
OYN N OH . 2 \¢ N N
OEt HN
HN o HATU, DIPEA, DMF
W (0 I
52-2 1-4
H e H 3.8 H e o §
Method E Ox N v?\_. N N¢/F Method F  Oxy N %N N\¢F
HN o} OH -~ HN o] OH
LiOH, THF, H,0 Q Q o 6N HCI, AcOH Q O o

56-2

[587] 3}eh & 52-29} 1-4E ©|-&3t°] Method D/E/FS] W & =2 < Mi H-g-3} o
B4 515 565 Al

[588] 'H NMR (400 MHz, DMSO-d¢) 6 (ppm) = 12.51 (s, 1H), 10.72 (d, J =7.3 Hz, 2H),
8.96-8.31 (m, 1H), 7.85 (d, J =11.4 Hz, 2H), 7.67 (dd, J =8.3, 3.9 Hz, 1H), 7.30
(d, J =8.2Hz, 1H), 7.21 (s, 1H), 7.03 (d, J = 8.1 Hz, 1H), 5.36-5.06 (m, 1H),
4.91-4.57 (m, 3H), 4.51 (d, J = 17.8 Hz, 2H), 2.78 (d, J =17.1 Hz, 1H), 2.65-2.55
(m, 1H), 1.89 (d, J =62.7 Hz, 2H), 0.87 (qt, J =9.1, 6.4 Hz, 3H).

[589] MS (ESI, LR) Calculated for C;,H,sF4N,O, (MH*): 483.2, found 483.2.

[590]

[591] A A ¢ 57.3-((S
)-2-(5-(NZF T-3-9)-1-F AN EH-2-D)F o E)-5-FF L2 4-S LU
[3-((5)-2-(5-(benzofuran-3-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoroe-4-oxope
ntanoic acid]

[592] <db-$2 57>

[593]

‘B OH  mMethoe B

b4 CIHN® ‘[g
ol @’5 - m PO e (0 OO e
Br ﬂHCl ,75°C Br e DFPEA ACN, refiux P‘W”"? K CO Q ‘MHCI
7-1 57-3

Method O

Mef o
E ¢ Method £ 4 i F
O HATU, DIPEA, OMF N
OH T oH
O GH Mﬁﬂm LIOH, THF, H,0 6N HCI, ACOH O
su ' 8

[594]  57-1 @4 [Step 57-11: 4-B 2 R 2w &l Z o) o] EE (10 g, 43.65 mmol)
S22 X 5 (50 mL) ¥©] 21 NBS9} (7.77¢, 43.65 mmol) T ¥l =
¥ Aol = (0 528g, 2.18 mmol) 7}3}FaL 75 °Coll A4 1A] {1+ nlHEs AT, HE-g- o &
E2 (100mL) A 3L, 715 S T3t dlr o2 7%, o] 3, 555k
EA 313 50-18 AQlt) o] w5 AS F7F A A glo] ths whgol] A& T
[595] 57-2 ¥HA [Step 57-2]: 3}3HE 57-18 oA =Y EH ol (150 mL) ¥ ©] 3L [(1S)-1-
tert-3-E A 7L H A 2| 5 S =2 efo] =9} (8.541 g, 43.65 mmol) DIPEAE
(22.81 mL, 130.95 mmol) 7}38} a1 5A1 3F 5w ksl gl ol vk oA - Hks A&
o &l o} A E| o] EE (300 mL) 3] 4]k 2, & (100 mL), 9 32w E3h8
(300 mL), 25 =2 300mL) =28 02 M2 T {7]5S
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[596]

[597]

[598]

[599]

[600]

[601]

[602]

[603]

[604]

[605]

[606]

[607]

[608]
[609]

[610]

Tt vl o R Az, o3, w5t B AR E Y R Fe st
52 3}13H 2 50-25 (10.4 g, 67% over 2 steps) A T},

'H NMR (400 MHz, CDCL;) & (ppm) = 7.74-7.73(m, 1H), 7.64-7.61 (m, 2H), 4.99
(m, 1H), 4.61-4.36 (m, 2H), 2.16-1.84 (m, 2H), 1.49 (s, 9H), 0.97-0.94 (m, 3H).

57-3 @7 [Step 57-3]: 3 T2 57-29 WA FH3-LHENS B4R
AF-&-3Fo] Method B] WHH © 22 BEGAIA 54 315 = 57-38 A3t

'H NMR (400 MHz, CDCL;) & (ppm) = 7.99-9.94 (m, 1H), 7.89-7.84 (m, 2H),
7.77-7.75 (m, 2H), 7.60-7.58 (m, 1H), 7.49-7.35 (m, 2H), 5.05-5.00 (m, 1H), 4.74-4.43
(m, 2H), 2.23-1.87 (m, 2H), 1.48 (s, 9H), 1.01-0.97 (m, 3H)

57 4 7 [Step 57-4] ("B 1 [Method 1]): 331 57-32 Method 12] Wi o2

&3sto] 52 313 E 5745 4

'H NMR (400 MHz, DMSO-dy) & (ppm) =8.08-8.07 (m, 1H), 8.01-7.99 (m, 1H),
7.92-7.90 (m, 1H), 7.81-7.66 (m, 5H), 4.78-4.68 (m, 1H), 4.62-4.48 (m, 2H), 2.13-1.82
(m, 2H), 0.92-0.85 (m, 3H).

57-5 @A [Step 57-5] (& D' [Method D']): 3}3HE& 57-49} 313H= 145
AF-8-3to] Method D'9] HH & =2 Hk-&-3lo] &4 5131 & 57-58 AT

'H NMR (400 MHz, CDCL;) & (ppm) = 7.95-7.51 (m, 7H), 6.8 (s, 1H), 6.66-6.60 (m,
1H), 4.87-4.05 (m, 9H), 3.36-3.08 (m, 6H), 2.75-2.65 (m, 1H), 2.52-2.45 (m, 1H),
2.23-2.08 (m, 1H), 1.27-0.93 (m, 6H).

57-6 &4 [Step 57-6] (& E [Method E]): 3}32 57-52 Method EQ] Wl o2
vh-g-sho] 54 313 57-62 AT

IH NMR (400 MHz, DMSO-d) 6 (ppm) = 8.41-7.51 (m, 7H), 7.05 (s, 1H), 4.86-4.25
(m, 6H), 3.34-3.23 (m, 6H), 2.63-2.45 (m, 2H), 2.03-1.71 (m, 2H), 0.84-0.82 (m, 3H).

57-7 @A [Step 57-7] (UH F [Method F]): 3}3H= 57-6-2 Method Fo| W o &
Whg-ato] H-24 313 = 578 AT

'H NMR (400 MHz, DMSO-dy) & (ppm) = 8.87-8.73 (m, 1H), 8.50 (s, 1H), 8.06-7.93
(m, 2H), 7.83-7.75 (m, 1H), 7.80-7.73 (m, 1H), 7.46-7.35 (m, 2H), 5.33-4.25 (m, 6H),
2.92-2.36 (m, 2H), 2.11-1.70 (m, 2H), 0.96-0.74 (m, 3H).

MS (ESI, LR) Calculated for C,sH,,FN,Oq (MH*): 467.2, found: 467.1.

A Ao 58.3-((S
)-2-(5-(2,3-1] 3] = 2 9l Z[b][1,4]5] S A1-6-)-1-F 2 0] 291 2.y Hgholn] &
)-5-FFLLE24-S LA [3-((S
)-2-(5-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fl
uoro-4-oxopentanoic acid]

<{hE-2] 58>
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Method D"

Method B Method £
)L - HATUY, DIPEA, DME
e e
EQ Pd(PPh s, KCO, T M o OM
dioxane, 100 °C in dioxane

1.4 o
jﬁr | 1‘) Method E | Method £

[611]

-y
N £ . i 5
OH > O -1 OR
LIOK, THF, H,0 6N HCI, AcOH
s8 ©
aY,
o <—o &0

[612]  33HE 57-29} (2,3-U] 3] E 2 Z[b][1,4]0] &A41-6-2) HEZ S o] 8314
Method B/I/D/E/FS] WHH 0 & =212 o & uh-g-afo] 24 515182 585 i),

[613] 'H NMR (400 MHz, DMSO-dy) 6 (ppm) = 8.85-8.66 (m, 1H), 7.83-7.82 (m, 1H),
7.71 (s, 2H), 7.23-7.20 (m, 2H), 6.99-6.97 (m, 1H), 5.27-4.32 (m, 6H), 4.28 (s, 4H),
2.77-2.29 (m, 2H), 2.16-1.62 (m, 2H), 0.93-0.62 (m, 3H).

[614] MS (ESI, LR) Calculated for C,sH,,FN,O, (MH*): 485.4 found: 485

[615]

[616] A Al 4 59, 3-((S
)-2-(5-(NZ[b]El £ 9-3-)-1-F 20| AN EH-2- ) F oM E)-5-FF 22 4-
LA [3-((S
)-2-(5-(benzo[b]thiophen-3-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoro-4-oxope
ntanoic acid]

[617]  <®E-&2] 59>

[618]

Method D
‘B OH  Meothod 8

Method 1
w 0>L @f& O HATU, DIPEA, DME
AT, DIPEA, DVE_
PP PRy KGO, T Vo0 Ove
dioxane, 100 °C in dioxane 582 HZN?

Method €

o éé "
%“ - Jﬁ"f;z tg:% e

[619] §}6L 57-2¢} Wl 2] Q #-3-I B 248 ©]-8-3}o] Method B/I/D/E/F<]
o $AH o2 whgale] BH SR 59F AL

[620] 'H NMR (400 MHz, DMSO-d¢) 8 (ppm) = 8.79-8.72 (m, 1H), 8.13-8.10 (m, 1H),
7.97-7.96 (m, 2H), 7.86-7.75 (m, 2H), 7.71-7.68 (m, 1H), 7.48-7.46 (m, 2H), 5.37-4.41
(m, 6H), 2.54-2.46 (m, 2H), 2.16-1.61 (m, 2H), 1.00-0.75 (m, 3H).

[621] MS (ESI, LR) Calculated for C»sH,,FN,OsS (MH*): 483.1, found: 483.1

[622]

[623] 2 2] 4 60. 3-((S
)2-(5-(NZF T-5-9)-1-F AN EH-2- D) F o E)-5-FF L2 4-S 4 U
[3-((5)-2-(5-(benzofuran-5-yl)-1-oxoisoindolin-2-yl)butanamido)-5-fluoroe-4-oxope

ntanoic acid]
[624]  <¥H-32] 60>



55

WO 2023/132606 PCT/KR2023/000101

[625]

[626]

[627]

[628]

[629]
[630]

[631]
[632]

[633]

[634]

[635]
[636]
[637]

[638]

Method D'
Method t
/(j:ﬁ ‘)[ + / ‘aH HATU, DIPEA, DME_
Fd|PPh3)4, KCoy g O ;‘i“ HCl 4 a M,Q OMe
n dioxane

Msathod F

[
Y. Method €
N N F
O I o T >
LiOB, THF, H,0 8N HCL, AcOH
<

§0-3
3y [ 0
o

5152 57.29) W2 F 39 HEALS 0] 8819] Method B//DVE/FS] Wi © 2
EAPH 0 2 k- gste] A8k 60F Ak,

'H NMR (400 MHz, DMSO-dg) & (ppm) = 8.80-8.72 (m, 1H), 8.11-7.85 (m, 3H),
7.77-7.54 (m, 4H), 7.04 (s, 1H), 5.28-4.23 (m, 6H), 2.66-2.59 (m, 2H), 2.03-1.71 (m,
2H), 0.87-0.82 (m, 3H).

MS (ESI, LR) Calculated for C,sH,3FN,Og (MH*): 467.2, found: 467.1.

AA 4 61.5-FF2L=-3-((S
)-2-(5-(GZEH-1-8)-1-F 20| 2N EH-2-Y) F-&hol v &)-4-S 2 F ik
[5-fluoro-3-((S)-2-(5-(naphthalen-1-yl)-1-oxoisoindolin-2-yl)butanamido)-4-oxope
ntanoic acid]

<HF-g-2 61>

Method D'

, Method B Method |
/E:[/‘( \)( . By \/g HATU, DIPEA, DME
e — e e
N(th , K co T M 0 OM
512

in dioxane

j\TR\g\:/ Method £ ¢ Method £ j“’ ]f(]v
4 Q

813+& 57-29 g %ﬂ—l-i% 2h-& o] 8316 Method B/I/D/E/FS] Wi o &
FAH O R W te] B4 BTE 615 AT,

'H NMR (400 MHz, DMSO-d¢) & (ppm) = 8.75-8.69 (m, 1H), 8.09 (m, 2H),
7.91-7.77 (m, 2H), 7.64-7.43 (m, 6H), 5.28-4.39 (m, 6H), 2.74-2.42 (m, 2H), 2.21-1.70
(m, 2H), 0.85-0.70 (m, 3H).

MS (ESI, LR) Calculated for C,;H,,FN,Os (MH*): 477.2, found: 477.2.

A 62.5-FF LE4-FL-3-((S
)-2-(1-% 22-5-2-(Z & FF L 27 €)-5,6-1] 3] = 2 o] 1| T} Z[1,2-a] ¥ &+ %1 -7(8H)-
o] A2l & H-2-)H-eholn| =) H kAL [5-fluoro-4-0x0-3-((S
)-2-(1-0x0-5-(2-(trifluoromethyl)-5,6-dihydroimidazo[1,2-a]pyrazin-7(8H)-yl)isoin
dolin-2-yl)butanamido)pentanoic acid]

<HE-S-2] 62>



56
WO 2023/132606 PCT/KR2023/000101

[639]

Method 8" Method
Pd(cmcp rac-BINAP T M.o OM,

5. toluene, 80 ° C “Q:{/\N in dioxane CF: —Q:(\N

OBt
14
Method E

w “w w
NI ) Cﬁ:

CF: CF_-,

[640] §}?>‘L 57-2¢}
2-(EY S FEE)-5,6,78-HEDS == ol v th&[1,2-a]9] 2431 & o] &-31¢]
Method B/I/D/E/FS] ¥ & = =24 0 2 whgsho] 14519 & 625 AT
[641] 'H NMR (400 MHz, DMSO-d¢) & (ppm) = 8.67-8.59 (m, 1H), 7.80 (s, 1H), 7.57-7.45
(m, 1H), 7.23-7.18 (m, 2H), 5.39-3.67 (m, 12H), 2.14-1.62 (m, 2H), 1.05-0.60 (m, 3H).
[642] MS (ESI, LR) Calculated for Cy,H»F4NsOs (MH*): 540.2, found: 540.1.
[643]
[644] A Al 4 63. 3-((S
)-2-(5-(4-(A x[d]o] £ F o} F-3-) ¥ F FH-1-¢)-1-F o] N EH-2- )T &
o U] E)-5-ZF 2 B 4-2 A A AL [3-((S
)-2-(5-(4-(benzo[d]isothiazol-3-yl)piperazin-1-yl)-1-oxoisoindolin-2-yl)butanamido
)-5-fluoro-4-oxopentanoic acid]
[645] <HH-&2] 63>
[646] et st o samot v
m%fy_ OH Canco ieane. 30 Qj( "Jgf(’ %r e Q\r \Jm ‘i"’" %Eiﬁﬂ
I N p AT

45

cﬁij*ﬁ? B Ly aer
o o
Cﬂ« 9s o

[647]  3}§HE 57-29F 3-(F s epd-1-)Hl £ [d] o] A~ Bl o} 5§ ©]-§-3F] Method
B/I/D/E/FS] Wi o = a4 o0 = whgsto] 143195 635 3

[648] 'H NMR (400 MHz, DMSO-dg) 8 (ppm) = 8.72-8.64 (m, 1H), 8.20-8.03 (m, 2H),
7.66-7.42 (m, 3H), 7.20-7.15 (m, 2H), 5.31-4.10 (m, 6H), 3.62 (s, 4H), 3.44 (s, 4H),
2.57-2.44 (m, 2H), 1.94-1.67 (m, 2H), 0.83-0.73(m, 3H).

[649] MS (ESI, LR) Calculated for C,3sH3FNsOsS (MH~*): 568.2, found: 568.2.

[650]

[651] AR 64.5-FFLE4-54-3-((S
)-2-(1-% 22-5-(F B8 d-1-Y) o] 2N EH-2-) R ghopv] =) Fl gh 4t
[5-fluoro-4-0x0-3-((5)-2-(1-0x0-5-(pyrrolidin-1-yl)isoindolin-2-yl)butanamido)pent

anoic acid]
[652] <HF-&- 2] 64>
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[653]

[654]

[655]

[656]

[657]

[658]
[659]

[660]

[661]
[662]
[663]

[664]

[665]
[666]

Method D7
{ Hothod & Hsthod | HATU, DIPEA, DMF
Jos PO NN ,@C“ — @;‘ AT DPEA D
Br Q N Pd(OA )z, rac-BINAP Ant HCt MeO OMe
o H C5,C0;, toluerne, 80 °C in dioxane ¢'
§7-2
OEt

=]

Method F

Ny 0N e
" N¢F WP LY F
[ ogt T ™ o oH
g j LIOM, THE, H,0 BN HC), AcOH
N 64a  © (5 84 o

§‘rﬁL 57-2¢} 9 Eeld 0]%6}01 Method B/I/D'/E/F2] HHH © & Z=2}4] © &
WEstel 543 4 AU

'H NMR (400 MHz, DMSO-d¢) 8 (ppm) = 7.47-7.41 (m, 1H), 6.64-6.59 (m, 2H),
5.13-4.18 (m, 6H), 3.29 (s, 4H), 2.56-2.50 (m, 2H), 2.05-1.65 (m, 6H), 0.821-0.74 (m,
3H).

MS (ESI, LR) Calculated for C,H,,FN;Os (MH*): 420.2, found: 420.2.

>

AEd 1. 7| 23 A-1(Caspase-1) & A 84 H 7}

AA e ol A Az 20 o $13F= 9] Caspase-1 A3l &A1& 57435171
Asto], AF A =Tt F2H 712 & o] 8381 Caspase-1 &4 & S48t

712 o] F-2he 8 33¢) 55 Caspase©l 98] 7| A2 5B WEH o] F&
et

3}3&-& DMSOe°l o] -20 °Coll H.#3t3ioh &4 882 50 mM HEPES (pH
8.0), 50 mM KCI, 200 mM NaCl, 10 mM DTT, 0.1% CHAPS (w/v)& >3} 3t
ehs-g oo xag o so0uM s 5= FF VAN
-Acetyl-Tyr-Val-Ala- Asp-7-amido-4-trifluoromethylcoumarin (Ac-YVAD-AFC)
(Sigma)#} 1 unit®] recombinant human Caspase-1 (Enzo life science) & ©]-8&3}]
o] sro| s}t EA stoll A a4 v EE SA 3Gt CLARIOstar
Plus %337 (BMG Labtech) S A3} %1 1, 400/505 nm (Ex/Em) 3}t of] 4|

]7}01] g w3 S5 SA A T sH7] Ak 18 Fal stk Ale S

& Kopservance (Kap) B =2 & T, 559} 20l W8 ko B A E 2] 7] A8 kg,

/M= Y EFH T kep/[1] 7F 20 017381 74 -5- A, 10 ©] 420 ®]7F Q1 A --B, 1 o]
10 MRkl A5 C, 2L o] 8h= D & #7133t}

<A 1>

Kep, = -In(1-AJA )/t

71 8t ol A A= t(min) A gFoll A o] B4 RhE-8-2 o H|8HH, A H T
&S o gt

2 A3 F 1ol vk vk} o], 7 3HghE o] Caspase-1 24 & Al 3HE
15kl t}. upeba] & krg o] shehE-o] H 4 A Ql A 2= TkA]-1 A S Al (Caspase-1
inhibitor) Y} & 1515 Tl

=

A 2, Q7 G A X THP-1 A ¢ IFSA

nd
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[667]

[668]

[669]

[670]
[671]

[672]

[673]

Q1 €| Z1-1p(pro-inflammatory Interleukin-1f) ¢} 2] &4 34

Caspase-1- IL-1p A 3 a 4 (IL-1p converting enzyme, ICE) 2.2 <& 4 Sl
273 314 Caspase-1- A2 S-3ll 521 & (pro-form) o] IL-1pEH-H A< d
(mature form) A Ad o] oI5 A <5 IL-1P(mature IL-18)= w-H] ¥ o] 52
frath, whebA] Agel 104 el g 85252 Caspase-1 24l B4 o]
IL-1B9] A ol] &g w| X =4] &<latqltt.

THP-1 (ATCC) A| 3= 10% A Efo}3 4 (10% Fetal bovine serum, FBS, Gibco)3}
A& (100 U/ml Penicillin, 0.1 mg/ml Streptomycin, Cytiva)<S 3 3§ RPMI
1640 (Hyclone) A1 7 1l 2] o) A 37 °C, 5% CO, Z271S f-#5Fo] vl &5k},

H %% THP-1 A| 3£ 24-well plate (Celvest)©ll 3 x 105 cells/well 9] 557} ¥ £ 5
A2 A ol] #-+3F 2, 1 uM Phorbol 12-myristate 13-acetate (PMA) (Sigma)E 24
AIZE &t A elste] 35 Fsksl ol +-3kE THP-1 & & % (serum free)
RPMI 1640 | 2] o] 4 2] &£ & 2] A}7}e}o] = (Lipopolysaccharide (LPS) from E. coli
0111:B4, InvivoGen) 10 pg/mlS- 24 A ZF o ¥] H )3t 95 wh-g-& f- =331 th.
LPS A7 3 A& M4 & o] &3te] 34322 100nM 9] 555 1 AR

A 23 5, 5 mM e ATP (InvivoGen) & 3 7Fsko] vl 710 A 244 3F 52t
WA ZIEh Aol A S stel 94 el @ ¥, Aa AT WA 7|E
(Enzyme linked immunoassay kit, ELISA kit, R&D system)& ©]-&3}] IL-13&
g5t o™, CLARIOstar Plus 37| & A}-&35Fo] 450 nmoll A &3
SsoiTh Al 4 0] 50 % o] /] - a, 30% ©17% 50 % I RES
o] 30 % M RER1 79 ¢, 10% W REQ1 7§ d& 3718kl

3 10 vebd uhe} o], g o] BhehE-g A 25k le o, IL-1p7F Ak
Gl nt. wpheha] Bty o Sk o] IL-1p8] A E B3 I F Al
A& gRlslgl o, 53], M3 U Caspase-1°] IL-1p2] “d <5 (maturation)©l]

o= A7) Ao 164 g% Caspase-1 A 24 ko] A&
Art.

AYd 3, A7 T-Y T A X FEI}LE (Jurkat)oll A & 4] EALE (apoptosis)
AA 84 54

M| 3EA}E (apoptosis) < A 3 o] A A} (Programmed cell death)2] Y& S 2, A 32
3 Aol o] T8 S Falehs 4 2d H 2ol dukd o
A APE FEAE Fe ol AR S EZEgolE B3 Uik AR E
Z3) -5 g} o]y Aol o] E (initiator) 2 2] A Caspase-8, 95 717+ 2] 914,
WAA aRle o]l &4 sl of 392 4l & A (executioner) Caspase-35
Ao 2N A ZAPE S w7l ghe), Fej A o2 M EAPE & A 5,
DNA 4 2 A3 | ATP 74 59 54 & Helth

Vg o 3hehE o] Al EAME oM n X = ks HIFe | fete FEILE
(Jurkat, ATCC) A| 3 ]| anti-FAS & A CH-11 (Merck)E #] 2] 5} Fas (CD95)

X
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TEAE TR AEAE S FEs ™ A E | ATP 5 F3ll H7Hs it
[674] TEILE M E5= 10% FBS2F A =% (100 U/ml Penicillin, 0.1 mg/ml
Streptomycin)S 3¢ RPMI 1640 44 #l| 2] of| A| 37 °C, 5% CO, Z=71-&
-2 8k nll 9F3FS T}, 96-well plate (SPL)Il 8 x 104 cells/well2] -5 =7} ¥ =5
) RO FF5k0] 313 ES 50 nM 2] FEE 1A AA e F 1 ug/mle]
anti-FAS @A & A 2] sto] mj 7] ol A 24 AL wE-G-A| ZA T 24 A 3E 5, ATPE:
Z438H7] 9181 ATP 2ol E w33 54 7] E (ATP lite Luminescence assay kit,
PerkinElmer)E ©]-83}% © ™ CLARIOstar Plus ¥4 Al & AF-83}¢] 580 nmell A

) 9| A 2~ (Luminescence) S A3 T & A 4] o] 30 % ©] /3¢l 4 -5-a', 20%
o] 30 % 1| TFQ1 74 9-b', 10% ©17 20% v REQl A 9- ¢!, 10% 7| 5Hel H$-d' =
E718kA T

[675] ¥ 19 VYER vlef o), 31328 A 2] sk A4S A E AP o] A s
St le). whela] 2k of sh3tE-Eo] A2 Aol a2 S gklEkgltt
[676]
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[677]1 [3%1]
Kobs/[1] (min M) % of inhibition

3}3tE  |Caspase-1 Secreted IL- 1P Apoptosis
1 c b'

2 C b c'

3 c b b’

4 C b ¢
5 C b c'

6 D c c'

7 C d NA
8 C a c'

9 C b a'
10 C b c'
11 D b NA
12 C c NA
13 C a b’
14 C d NA
15 D d NA
16 A a b'
17 C c NA
18 C a c'
19 D d NA
20 C c NA
21 C b NA
22 A b c'
23 C d NA
24 C c NA
25 C c NA
26 C b a'
27 C c a'
28 C c NA
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47 1]

[°d-1-3F 2]

(7% )

[ 4]

(872 5]

3799

371 shoha) 1% BA ) o) 2ol B Al S48, o] o] 53},
olo] g8l % iz o] o] oo} 4 0% B G ¢

ﬂ_ 13 )\1 I>

Feegaen

7] Aol A,
R 227, =1 WA 579 2ro® A3 oA o]
R2= 4, 5= Cr A4 = B4 &o]a,

Rz =27 4= Qo] L, Q= 1 WA 370 9] 5 4] Q1 Re& X 3] A1}
A g A o,

Q= obd, ofv| ot S Bl 2ol Wiz Bl & H 2 Ao
Qe Aed o= oA 39| sHZYAE 28 ehi= X3 £+
WA 79 el g3 A,

Re= Cp A2l = A2 €2, Ce A, T2, Cg TEEZ, CORY,
CORP, CONHRP, CON(R?),, NHR?, N(R"),, NHCOR®, S(0),Rb, F=+= 0 W] #]
39l U2 AAE E3alhi= ¥3F B X35 WA 7 Holl 89

&l e = ol o] oz,

Ro= 74 BE3= Cp A4 iz A4 H o]t

Al1ghel 2ol A, 7] R1o] F, 5= 1 WA 570 €] F= X 3hg o] =5 A1 <]

AL 5H o i ol ad B el FEA HHE, ol o] 53, o] 9]

lﬂ

i

o

—_—

(AT
ke
b By

B8R L= o] o] S A 0 R B G5 .
Aol glo A, A7 R7E S, v, o, i 44 i 4
ZRAUQ AL EHOR S ol h B FEA BT, o9 FHE,

ole] §ulB1E iz o|o] oF5a 0 2 5 87b5 T .
A1kl oA, 7] R37F Br Hei= Qol AL, 7] Q7 #il e, g v d,

Hl= el =2 sl e v, s ehEd, slevi v, s =2 s ehd,

gl esld, 32 vd, 9 e d, opul el g, v ged,
el d, ol 275 d, M TFehd, Mz ol e,

o8 = 2T AT, STl 8 E 2l el v B E Y, W 25,
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