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1.1 2024 5<EFDAHE/EFHZ9 K FICRFREIER

> 202518, EEFDAKT 720245/
hYHETZ9HR S {New Drug Therapy
Approvals 2024) .

> IREFNE, EIERN—FFRCDERALET
S0MFZy, BB (NDA) THIF
P FELAREMFIFFATERIE (BLA) TRY
FriayT EXHIR .

> Hr, Hi1243K (48%) Afirst-in-class
294, XL BEEARTINE T ARUE
FatHl,

CDER’s Novel Drug Approvals By Year First-in-Class
70 Drugs

60

50
. 48%
3
2
CDER identified 24 out
1 of the 50 novel drugs
(48%) approved in 2024

as first-in-class.

o

o

o

o

o

2015 2017 2019 2020 2021 2022 2023 2024

XEEREFEMRY:  Anktiva, Agneursa, Bizengri, Cobenfy,
Crenessity, Duvyzat, Hympavzi, Imdelltra, Igirvo, Lumisight,
Miplyffa, Nemluvio, Niktimvo, Revuforj, Rezdiffra, Rytelo,
Tryngolza, Tryvio, Voydeya, Vyloy, Winrevair, Xolremdi,

Zelsuvmi, Ziihera ,

{§5JR: Advancing Health Through Innovation: New Drug Therapy Approvals 2024
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2.1 PRMTS5{/ER# !

> PRMT5 (Protein Arginine Methyltransferase 5, EHRGREE P EEHES) E—FHf
BEERNEEEINEE, 2252 REREE. ARBEHERE. THRSUESHEY

> MTAPERE S HIEE CDKN2ATES, MTAPRREEEFPHE NAREERZ—,
KA G AREEREHI10-15%,

> MTAP ERRIRKZSHMTAPELEMRERKEEE (MTA) B9FRER. MTASS-IRE-L-
B (SAM) ZFMEEPRMTS, HHXIFPRMT5.SAMEEY), PRMT5-MTAE &)
HOISEIR D HI T S BIM TAPERC B ARRE RIS IR 1 /15 .

> HHEEE—PRMTSHIEIR, #FH—CHPHEIF] (PRMT5-MTA DHIF]) NS LHIT T UKL,

BEIE X PRMTS-MTAE &¥5isE PRMTS, NP ESEFHAEERTELN, MTNGI08,

TNG462, MRTX1719f0AMG193%,

TNG908 TNG462 MRTX1719 AMG 193

PRMT5 activity

Chromosome 9
138.3Mbp 43.0 Mbp 0 Mbp

P16/
9p21.3 CDKN2B INK4A MTAP

— -
—

P14/ARF

* 50 kb
100 kb

Chromosome 9p21
deleted in 15% of cancer

- ; % MTAP enzyme is lost
Ntaannst?
Q QO substrate MTA

Q Q accumulates

MTA inhibits PRMT5

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

.
tassssssasas

PRMT5 - SAM

Reduced PRMT5 methylation
activity creates vulnerabilities to:

¢ 2

[ MAT2A (| PRMT5 substrate) | =

PRMTS5 (| protein) 8

1= = = RIOK1 (| co-complex) 2
El---- =

L e— @
MIABMTARWE — — growth threshold MTAP-- MTAPwt

=R Cell Reports 15, 574-587, April 19, 2016, J. Med. Chem. 2024. doi.org/10.1021/acs.jmedchem.4c01998



2.1 PRMT5#pHI

MPRMT5-SAMIPEIFILILELPRMT5-MTAHDH
> 202581H, {(Journal of Medicinal Chemistry) Hf |~ e ——

FIREF S (MTA-Cooperative PRMT5 Inhibitors: s L
Mechanism Switching Through Structure-Based MIW g}_,y\\j

Design) BN E,

+ SAM-cooperative * MTA-cooperativ
* Unselective cell killing « Selective for MTAP—deIeted cells
+ Cation-r interaction key to binding + H-bond in SAM pocket key to binding

. RS AR E B U A A5 HORRSH
> IEXESIMCHR, CottrellZ A IREEF GSK3203591 ettt et B —

(MTAP iS4 AU PRM TS5 D I GSK3326595 241 M% “f“ \Qi\\ﬁ
¥)) EHITEMRBEIMTAPEEEPRMTSHNH {1 )L'-'

* Reduce HBD

> REALSMEEETEHSAMDEPRMTSHIHIFRE A o i .
X—HAE, FENRERAAMBRTESORN | omemmmsimssnmman PR EE
B, ZHSBESNSAMBERRMNE, FEE T e e
MTAGAR Nz, EmmpmEREOses: 0T g, (0§ TR ST
5Arg368sLMEHE, 125 7 XPRMT5-MTARIA, on HN s ] G53526
R SSAMITES S SH TR I, = H“\CNTO g I

Concentration (M)

SEJR: J. Med. Chem. 2024. doi.org/10.1021/acs.jmedchem.4c01998



2.1 PRMT5#pHI

MTNGO08HLILZETNG0462

> 20258 2H, {Journal of Medicinal Chemistry) HAF & TRy e
(Discovery of TNG462: A Highly Potent and Selective MTA :Hé %éé m”‘éwm)
Cooperative  PRMT5 Inhibitor to Target Cancers with MTAP TNG%*:)Q L T~G462 Q PG
Deletion) X E, (W’ Ziffi i 2:’2: K

‘ o pemsan
> 41 B REMPRMTS-MTAIISI A2 /5, Cottrell EAXIRET |~ -
TNG46209 AT, STNGO0818LY, TNG462 2 —Fh A BMFNGIE HiR ) (‘) . :
FIMTASVEPRMTSIIAIR, SEBGHRIDMPKESY, WMTAPHS A WYL B
EREEEIE, ERILT I/ BIERRIH (NCT05732831) &8 f
> TNG462 TEIGFRATF R B FE BB ENFIREURB AR, ’
SEOTMMAZL LT >24 NS, STHQDAKFHEMCmax/Clrough | neoeommmamios ez f § ___________
LUEREFEE Gy : .

> TNGA6IE—AUEIEsERI A RN S B BRI, | j s el
EIERREIRE. B EREE. ARETRbEIORR, xRy i
B RRIMTAPREBRE, E e TTAei T

SEJR: J. Med. Chem. 2024. doi.org/10.1021/acs.jmedchem.4c03067



2.1 PRMT5HDFIIHBXEF BB =

> BIEZFHABRERAZIGHRTER, EXERBA "PRMTS" | 3£3k15248

\

HEHIS, RERRBHNEMKRNER. B
BE. MEX. #EH. BA. PESES.

> BEEEFHABREZNBEHRREER, EFBA "PRMTSY" | KRMET
PRMTS/\-FHIXIERAL L, Z9MIAREESEPENFH. BRFEFENE.

B 455 B EsSERSY

B txm B EokEEsy

AR, FE. BA, HEIMRNER,

i

L35
W ==
EN e
B =
e H=E

OCO00000000

8 Prelude _ =Ny -
- 2 N T~ 25T . 5
Therapeutics, | L7 \ SRS JIR \ | -L-l-:l 2 i"l:_'[
& \ TXT. - @ 30504626
P \ S / S MRTX 5,1\2 1 Bristol Myers Squibb SYHX-2001 ||5EE158
~~  @PRT808 \ If=FR188 / € o e |\ .
\ S ; - (e ot
X f 3 @ Onemetostst \5ERZE L
/'/ OFRTEI T\ sEeosg / @ PRMTS/MTA Inhibitor (Mirati Th.. lsFR258 .scrmzc *.' .
| s / \ [ ® 5H-3765 ®3039-0164
/ 9 AT
4 \ [&ER3R8 Anvumetnstat
\ / @ BMS-986504 @ PRT-611 é Fe ,t' Dg'—’l‘—‘
/ \ / © MRTX.0768 @ GSK-3326505
= TX-97
/ @ SYH2045 \~§.—=ﬁ, \ ® EGE-58057
7EnEEERsT | \ /
P e You b \ @ ALG-070003 =
?;zizj! \ \
/ s \ [ @ BMS086504 ®5H3763 |
P ; \
[ ~ \
/ \ |
; @ SYHX-2001 / \ ) @® EPZ-015666 @ GTA-1B2 Erﬁ
‘ (’ j GSK-3326595
QIR \ e ® | @ Onametostat
| \ / @ GSK-3326505 @ 5CR-6920 : _
\ | \ / | | 2mmssssman ~ L
\ B i | 2GSKPIc =
- / .
i pLo | ®AZPRMTSH (astsZenece) bt / @ EMS-286304
AstraZeneca \ S
: © O\ @ EPZ015866 @ NiTh-cooperstive PRUTS inhibit.. @ 55K-3320395
\\ @ riian / @ GTA 182 ® Cnametostat
7/ @ FRTA11
\ / @ GH-56 _
\ @ Anvumetostat / 5 N ® EMS-036504 3 SHEESnS
3 / - Navlimatostat
¢ o ; ® AM-3747 PEEETHENEE S @ BGB-58067 Anvumetostat
SPathos  \ @ GSK-3326595 ;- ==
\ / SIniERE ||
B X @ AMOT4T
/
/ o
SN s PRMTS inhibitors(AMGEN) IEEEEE
\\\ ® 6 /// — e
" 8 oK o
=~ @ EPZOISEEE 3 Amgen, Inc 5 sSHEHEE MERREE
A E—— e TEEEZRAEE

4 |psen SA

6 ERERIE R RRAGE

84
35
34
30
23

A - T o =

SEVR: hitps://synapse.zhihuiya.com/, https://analytics.zhihuiya.com/




2.1 PRMT5HPHEIFIBREFR 251

> LAEH) CN111825656B7961, [RIatRiE (TFIN) AN ERAGRIERHDERAE, KBAEMRA "BARGRERPELR
Eg5(PRMTS)RIINGIFI, HAFFREESE" .

> RE "AERBRHIUBPRMTSIHEIF, EFR ZIFIRNER, WREEHER-NH-; T, UFIVRILLHIEESCHN;
RZBHEKXNE, mETE2; XK. &R, YRCHN, ZZ2EZEENK, RZH. FFERMERH. SE. ZMNEBNEAER
B M RER, n2182; ABEARBREENGE, RS ZPRMTSIHE XY & R EE A BB R Ef NS E.
BRRIE. [IARRIE. BERERFIKIERBTHAE, " .

= (56 1. (D) FRA A0, BRI AT B2 1 26, Bk S A )
Ri—N o a4l | 1C50 (nM) e &4k IC50 (nM) -4h IC50 (nM)
2019-04-15 @ CN201910297684.9 >,/,.T Cl 35 19 623 36 103
Y | C3 38 21 480 38 13.6
(Rzjm W & o ® 1 97 22 21 39 25
2020-10-27 @ CN111825656A 2
s = (R3) 2a 57 23 61 40 122
BIRAFTH SHETE . 2b 159 24 14 41 9.9
T ICLSJOZf;‘]N” TR 3 568 24a 13 42 20.2
2023-03-31 @ CN111825656B E 0“' e ;2 2; 2 4 303 24b 19 43 51.7
- e L (EPZ-015666a) TAY ) . 3 131 25 10 44 6.9
i’}F(i’}%)E T_’%‘thl éﬁ“ﬁ” ’2_:‘3:‘:(‘2_‘.\'%)-; EPZ;{O;I;EGGB 9.1 2383 12.1 6 77 26 437 45 2.6
(EPZ.015938a) 0.07 0.17 0.15 i 236 27 21 46 138
2039-04-15 @ EPZ-015938b 0.6 144 6.0 8 232 28 11.4 47 56.3
2 0.041 0.024 9 ) . ]
e e D e T o Tl w
24a 0.014 0.097 0.13
28a 0.029 0.50 0.68 11 462 29 39 50 ¥:7
THIZEEZES AR (l HE) igﬂ ggg 8:4 gf" 12 29 29a 8.4 51 6.5
8 : 18 23 12a 12 29b 126 52a 80
52a 0.014 0.293 0.114
hrEEE (USD) $100,000 9 @ 52b 0.137 5.8 0.83 12b 235 30 13 52b 108

ot N . .
SRV https://synapse.zhihuiya.com/, CN111825656B




2.2 HPK14E

JH1

» HPK1 (Hematopoietic Progenitor Kinase 1, i&EMMBZHEEES1) —FEMT N\ cwe 5 '©.
SUEALSR/HEEREEE, BT Ste20iBXERHEMAPAKKIE.

> HPK1 ESMESEMETHEERE, RE5T Hig. BARINIRMAENAENE, é |
B AENMERR aTTHER. Ce0
. Pt T e SN
> {ERRERT, HPKIERERNFRIFEE(ER, HBEMAPKRIETIIMAPIK | e
SSHSEMAP2K, 3[EINK ASEL. e
> IEIHPKI TR TARMMIBT (FR, BmERA, NRSaMmERR, | g T
BRI IENEB TARENE. (EHAIEE T2 W AR & PD- 141, HI§§4%33 g
> TEBHIHPKT IS EIEPF-07265028, GNE-6893, PRJ1-3024FIBGB-15025%, 55 5@%(
2% i D | Y U@ (SRS 2
o™ QE,S’ ~Linker ¥ {GPKi cotomerz 2|
NH : & ¢ PROTACs ! O'BCMA S
NI = ES é 1 | CAR-Tcells :
Z Poa :[NF-kB signaling|

+ Tumor specific

A % |
- S, | E
N N ) NH, N [ . * :
N= O HN F 5 : ' : :
N F E E i : S
72N Z "N H,N SN : : Blimp : ]]m?”ll :
l | H,N Xy 0o Q : , . ' : HPK1 :
— X *)\ 2 | : : : ; :

o] H o 5 N” "N” 0" i

~ H H ;

Enhanced : i+ Enhanced
anti-tumor ; 'I]'cceII. i CAR-Tcels
i it ; sfunction ti-t
PF-07265028 Compound 27 GNE-6893 VITEITE | emumor
1 2 3 efficacy

SER: Cancer Cell 38, 551-566, October 12, 2020, https://www.nimbustx.com/



2.2 HPK 145

> 202581H, {Journal of Medicinal Chemistry) HAiF]
K=/ {Discovery and Optimization of Pyrazine
Carboxamide AZ3246, a Selective HPK1 Inhibitor)
N E,

> EXRIMCH, Shields & A BT B EEMIEEZESHEIR
ERFOILIEREEAE D HPKT HDHIF], BRI R p st
ITHREEER M, ARELEHPKT &M, GLK #0 LCK i
B, IL-2 £ T ARPESERERRE. SRBHEEN
R ATRREESEIAZ3246 (24) .

> WEYI4MEC,A90nNM, Ith4h, 24 B RESAZEOMR
FIE—FE9SME, HETE EMT6 NG EEEER T
BB{E B —IT55F0S PD-L1 Hp4IBLSEEE X,

ZERHBEIAZ3246 (24)

AN N
N N
WN Conformational H\\N FF
control (\0 | FAS
N N
L e
N /
HN" S0 Se\:‘zzig’:ty H,N" Y0
‘, Potency
Early Lead AZ3246 jSelectivity
Efficacy
WEPARNBRBRIER
EMT6
E 15007 -®- Vehicle
= -~ 10 mg/kg B anti mPD-L1 10 mgrkg
6 _ = 30mgkg & 24 30 mg/kg
2 10 ~
® S -+ 100 mg/kg 2; = 1000+ 24 +aPD-L1
3 1 ~_ A 5
g ...\..___\ = F
o ~a 52
c 0.1 E < 500-
= =
8
o 0.01rrrrrrrr T Ty 1
0 10 20 30 \
Time (h) 5 10 15 20 25
Days

SEJR: J. Med. Chem. 2024. doi.org/10.1021/acs.jmedchem.4c03067



2.2 HPK1HPHEIFIBE A ER T

> B EEFFHABREHAZIGIREER, BEXEEEA "HPK1" |, H3KE

2774HRRE, SEFBHRBHERIAEAN. F

AR, HBEH. FEEEF.
> BIEEFHMAERE, TFERBWMA "HPK1" | RIEISHPK1 /N FPHIFIZE
e, BYHREEEFENFEA.

@ w=m @ s 0 EoEEsm

6 EEREARHERE
=
HPKIEEHPROTAC( 25 Ees)

EERET

1BeiGene Ltd.

@ HDM-2004 v 2 A ERESREE
\ IEER1ER BaE
HOR 2006 B @ BGB-26308
IKaER2ER : ; - -
. - 3B ESRE
@ Lewis-¥-TiLs{Guangdong Zhaot.. BEEEIRAT
. : \5ER3EE BGB-15025 . e
K . g . @ Nefextinip + ZYF-0272
MesothelinTiLe(Gusnadong Zh. @ “XLCART CellsiGuzngdang Zh. - e ® N\
esothelinTILs(Guzngdang Zh. x
“ ] - g B XYF13 X\:CB 4 1t Biotherapeutics,
® Claudin18 2CART Cells{Buang.

[ Mesohelln—CARVT_Cells{Guang‘d...
& HER2C AR-TlLs(Guangdang Zna..
 EGFR-TILs(Buangdong Zhaotsi |
@ Claudin 5-CAR-TILs{Guangdong
@ Lewis V-CAR-TILa(Buangdong 7.
B7-H3-CART Cells(Gusngdong
® 3TILs(Gusngdong Zhaotsi -
Claudin18 2-CARTILs(Guzngdo...
. ® Ciaudin 6-Tlls(Guzngdong Zha_

®  |ewis-Y-CART Cells(Guangdon..
(]
MUC1-CAR-TILs(Guangdong Zn.. @  B7-H3-CARTILs(Guangdang Zh..

CMPD-0431 Inc.
, @ TIL Therapy {1t Biotherapautics)

® TGFR-CART Cells(Guzngdong 2.
@ GD2-CARTILs{Guzngdong Zhao_
[ RE‘IR1—TIL1|G.|argd0ng Zhaotai l.
@ HERZTILs{Guangdang Zhzotai L.
@ PSCA-CARTILs(Guangdang Zh_
@ Mesothelin-CAR-TILs(Guangdon

" @ MUC1-CART Cells(Guangdang
. /
& GD2TILs{Guangdong Zhaotsi In...
y
@ EGFR.CAR-TILs(Guangdong Zha_
@ GFC3-CARTILs(Buangdong Zhe.

PSCA-CAR-T Cells(Guangdong Z.

5 RREERE

HREERAT

=

\

. BUNEFBE. HFEANR

EME. BEHEREAYZ.

B ©¥E @ =95 =l i)

7 i 1BE

6 BREEE

[ ]
@ HPK1 Inhibitor{Curadev Pharma ) -

s [CEEREERE
: B - - ¢ @-Claudin 6-TILs{Guangdong Zha.
BGE1S05  [iER2ER T i
o ; ) @ Clzudin1 8.2.CAR-TILs{Guangde..
BGB-26808 @
e IEER3RE [ o e vs0es . @ ® B7H3TILs(Buangdong Zhaotsi -

EGE-13025 D2-CAR-TILs(Guangdang Zhao-
@ ® Lewis-V-CAR-TILs(Guangdong Z..
ROR1-TiLs(Guzngdong Zhastail.
®e
Claudin 6-CAR-TILs(Guangd nn‘g HER2-TILs{Guangdong Zhaotai |...

® Nefextinib
GPC3-TILs{Guangdong Zhaotai .. @

' N A
MUCT-CAR-TILs{Buangdong Zh._
AXL-CAR-TILs(Guangdong Znso..-® g B7.43.CAR-TILS(Guangdong Zh

FiE L

! AXLTILs{Guangdong Zhaotai In_
® @ ROR1-CAR-TILs(Buangdong Zha._

Claudin18 2-TILs(Guangdong Z_
@ @ MUC1-TiLs(Guangdong Zhaotai — i —pe 1

\
® EGFR-TILs(Guangdang Zhasti .
) ® PSCA-CARTILs(Guzngdong Zn._
HERZ-CAR-TILs(Guangdang Zha... @ |
® Mescthelin-CAR-TiLs Guangdon...
Nefutinh 4 ® Mesotheiin-TILs(Guangdong Zh..

\—‘/GDZ—TILS{GUM gdong Zhaotzi In... @ 2 EREREME (R

@ Lewis-¥-TiLs(Guangdong Zhact..

Lewis-¥-TILs(Guangdeng Zhaot... -@ @ FSCA-TLs(Guangdeng Zhaotai
i :

Mesathelin-TILs{Guangdong Zh...

@ ® GPCICARTILs(Buangdang Zh

EGFR-CARTILs(Guangdong Zha . '« g Mefaxtinic EGFR-CAR-TiLs(Guangdong Zha.. @
] - es s )
CARTILS(G 2 TILs(E
HER2-CAR: T\Ls‘aua'!gdcl'!;Z. ® 0TIl sGuzngdong Znsotsi In /'@ ®CleudinlB2TiLs(Gusngdong Z-
I * = AXLTILS(Guangdong Zna0tei 1N GpC3.CAR-TILs(Guangdeng Zha_
AEEEE ® ' Mescthelin CAR-TILs(Guangdan... L

: " PSCA-TILS(G Znactai
o MUC1-TILs(Guzngdong Zhaotai @ g #(Guangdong Zhactal

o I
PSCA-CAR-TILs{Guangdang Zh. -.. 80815025 ® AXL-CAR-TILs(Guangdong Zhao.
L GPC3-TILs(Guangdong Zhaotai ...

BT-H3-TILs(Guangdong Zhaotai . @ ] . -5
MUCT-CAR-TILs{Guangdong Zh...

ROR1-TILs{Buangdong Zhaotsi |_® : '
Claudin8.2-CAR-TILs(Guangda_ -

Claudin 6-TILs(Guangdong Zhe...
HPKIZIRIFAZ)

o 8
@
m
#

00000000

N
S

B =

=

M

wro HFHAREFEEL
mm EFHER

& PESE

B BRI

E BT RIS

=HE

119
42
39
38
11

L T L S e L B

|t N . . . . .
=&R: https://synapse.zhihuiya.com/, https://analytics.zhihuiya.com/




2.2 HPK1HPHEIFItBREFR 251

> LAEH] CN118344358A0%1, ERINANIKEL/FERZER LEETUCERRAT, &KBEFRA “"HPKMHEIRI R E

ETIAE" .

> FHEAN "AERBREHTMESN(]) I BREMIUEYEERL Y LRI EZR. RUREGTED. Sy, 5&
H B, JUASAR. BRI, sEEHRAS 7. BT, RESRAESYNNA. KRB RIS
LISzt EIHPKTRUEEE S, ME B RERErIESHIHIER, TRTHEhESY, FERLIRTHIENE

REEMERmEIZESY). "

ICs0 <10nM LLAZE T~ ;
10nM< 1Cs0< 100nMLAB

IR ElE . L HPR
WS IC5y (nM)
2023-01-16 ® CN202310055823.3 ( R1), »
igE | AEEA GBS LC16-1K &
LC16-16P A
2024-07-16 ® CN118344358A LC16-17P A
BN e / A =
ERATTH SEiEH 2RSS LC16-18P A
SRR S #=BAsRE (Ml FE) LA N
LC16-20P A
HHEEfE (USD) $ 3,500 4
(1) LC16-21P 3
LC16-22P B

i_%a_x; ICs0 >100nMLACE
o

{SRJR: https://analytics.zhihuiya.com/, CN118344358A



2.3 GPR119B&@0F/ERRHLE

» GPR119 (GEHIEERZKR119) 2—FAX (MIRLAFRE) GPCREREMR, TEERSPMEINEmERA oW AR ER
X, ALUADEEESSIIRRITA, HANEET28ERRE. BEFABTEXIEMET® (MAFLD) FOEBEER

> GPRMIBESHIRIEEAREEAE, BiEHMIERE (OEA) | N-HEZER (OLDA) | 1-HELGAMEBAEERRE (LPC)
- EHAE (2-0G) &, NMBERIEERSESW. (BHFERERAZDWIUNRBATERITA, MHIBRERAIEIETER
ABER: GPR119EGESRIE RS P AYE B BRI MRS =D

» 20224, QianFEAE ( Nature Communications ) &3 7B /QIFBSRRAEIT 7 GPR1195#z0% (W1AR231453F0
MBX-2982) EENEDHREN, B8R 7 EETESESHNS FIHEIHRR.

b e ., AR231453

Chb 20 N
Endogenous lipids “3‘1" R P~ Methylsulfonyl
as GPR119 agonists & #
ah] 2-fluoro-phenyl
< DPP-4 Inhibitors > GPR119 OFEA o VTS 3 pheny
XY » NH,
- N ) " N,
Sitagliptin, Saxagliptin, (from tissue) O f;;’ (iABA ' Nitro-pyrimidine
Linagliptin, and etc i ::” \ § NOS N
L cell Me Ye-% SN N o
B/ Gut 2 f.i‘,’fs*‘- . Piperidine
9 u 2-0G6 . ¢ ;’/«,‘%YF
(from dietary HO™ Y oH T capS "
- fatand bile) O%-° ’ o " Isopropyloxadiazole
Inactivation of @ GS
GLP-1 and GIP | o
/ \ l MBX-2982
1
7 orrrts P £ etrazole
@ LN} Phenol
A )
Brain + activation of insulin secretion Thiazole

I sati o 8 A
V satiety Stomach \ stimulation of B-cell proliferation

| Y delay in gastric emptying ¥ preservation of p-cell mass

[
0
e
é Piperidine
n’k..

Ethylpyrimidine

improved glucose tolerance & reduced body weight
by selective GPR119 agonists

SEUR: Nature Structural & Molecular Biology volume 29, pages863-870 (2022) , Nature Communications| (2022) 13:7033



2.3 GPR119Ez05

.. . IRFRERANEENABAZ OAIFES GPR119 Falflpdigit (PDBID: 7XZ6)
> 202581H, {Journal of Medicinal Chemistry) HAiF] 3 - 2

K * 8 J5 (Discovery of 1,4-Disubstituted QJYK Qo I X QQQ*' OTfilo ]
Cyclohexene Analogues as Selective GPR119 T@L s T e o e
Agonists for the Treatment of Type 2 Diabetes) HIX P * K“C%} J?@»g
E M‘“\éib_g}n‘f \—CN%\: }E\ (E;:fss‘:oim}

111111

> FEXEIMCh, LaS AT &5 14-"BRews .. . ST e T
JRO3TEL GPR119 MEFRIRIHAIAA, Ham21byy | OO B
hGPR119 BRMERUN (ECso =38nM) BOE, .,
FHEORDRT BRI TRRS 17.0% OMIEFY, | o
> SFEHEFIT (—F DPP-4 iHIAI) 18tk, &% 21b
7 FATZO 7l db/db NESFHRRUERERIOTR,  « ok

Relati

0= T T T T T
-30 0 30 60 90 120
Time after glucose loading (min)

-
P

? 4500 SD Rat E 45001 Beagle —.E 4500‘{ Cynomolgus monkey
i > =1 ® S E)
> LAY 21b R A B SHIBREA BEE thRI K T omme T cmm TR
8 3 mpk (PO b 3 mpk (PO, b mpk (PO
EE’J EEB%HEE, EZEEXRHJMEL_—LII ' %Hﬁ{%é% 21b EE §15004 *éﬁfst(iiéi gmo +;8£§t($8'§ ?gmo +28£§t(§§é§
SRy 2 B R IRRERE . N "N !k
° 1 20 30 4 % % B % W % 10 2 % 4
Time (h) Time (h) Time (h)

SEJR: J. Med. Chem. 2024. doi.org/10.1021/acs.jmedchem.4c02655



2.3 GPR119FEIFIBREFFR

> BUEZFHABREHANRIETHRRER, BXEEBA "GPR119" |, H3RXE199

‘RIS, ZEBRFHENXAER. BINEFB. HEMIRFRAEN. BAR. INEX.

RAFIE, E.

> HiF (BRI A, ZEEMXEKRAPROSIDION LIMITED, ZHiFEERIRES.

Merck,

FIHFRIEE. BMS. CADILA HEALTHCARE LIMITEDZ; shEMERIKR Jiig iy

[RAE. REAREARAE. RMEEBRAE. LEERESBRAE.

JETERR HE 32T lEFRER S IS e A B R NEA S HAlER1ER IlEFe1 8
2it 31 1 19 1
Dong-A ST Co., Ltd. 1
EPIRUS Biopharma...
Mankind Pharma L.
Astellas Pharma, Inc. 4 =
RFFAZE 3
Wake Forest Schoo... 3
Hyundai Pharmace... 21
Merck & Co., Inc. 2 1
GSK Plc 1 1
Niigata University
IR EAEER (..

1
Japan Tobacco, Inc. 1
Pharvis Korea Pha... 1

Taisho Pharmaceut... 1
Abilita Therapeut...

PEEFRFRGY.. 1

Medical Guidance ... 1

SR
EE
KRR

R AR
MEAELA

A
IESN
BARITE
i
S
thE &S
Gl

FIF S IR
195
153
100

70
60
58
39
33
30
26

SRUE: https://synapse.zhihuiya.com/ , https://analytics.zhihuiya.com/




2.3 GPR1 9EaIIHHAR T FIE A

> LIEH WO2018153849A1 (EP3585775B1) A, TRINANTERIE, KBEBIRA "BRINT U ESYMEA gpr119

BT AT fERRE. ICHE. MESEMBXRERE" .
RN T I EYR GPR119 BT HI, ATRTIROA/EGar#EiRm. IEME. [

> BEN "TRASRERAT RCED.

RS EIRXER. AKRBEYREFIANT U EEASYPEREERDRIARE LR B2 ENNEWESY). " .

EP358577581

Azetidine compounds as GPR119 modulators for the treatment of diabetes, obesity. dyslipidemia and related disorders

[0001] The present invention relates to compounds of formula |

o)
P A
R6 Ny
>N }N&%a\g
N B—R4—R5
R3b

in which A, B, X, Y, R3a, R3b, R4, R5, R6 and R7 are defined as indicated below. The compounds of formula | are
GPR119 modulators and useful for the prevention and/or treatment of diabetes, obesity, dyslipidemia and related dis-
orders. The invention furthermore relates to the compounds of the formula | for use as active ingredients in pharmaceu-
ticals, and pharmaceutical compositions comprising them.

Comp. | ECgy[nM] | Comp. | EC55[uM] | Comp. | ECsp[peM] | Comp. | ECgy[wM] | Comp. | ECsp[uM]
1-01 0.057 1-22 0.872 1-43 0.118 2-10 0.213 4-16 0.213
1-02 0.206 1-23 0.189 1-44 0.138 2-11 0.470 4-17 0.261
1-03 0.255 1-24 0.335 1-45 0.203 3-01 4.920 4-18 0.398
1-04 0.070 1-25 0.292 1-46 0.411 3-02 0.391 4-19 0.085
1-05 0.061 1-26 0.448 1-47 1.630 3-03 6.050 4-20 0.082
1-06 0.170 1-27 2.210 1-48 0.752 3-04 9.160 4-21 0.245
1-07 0.030 1-28 0.290 1-49 1.360 4-01 2.060 4-22 0.116
1-08 0.092 1-29 0.016 1-50 0.321 4-02 6.710 4-23 0.956
1-09 0.064 1-30 0.334 1-51 0.093 4-03 4.040 4-24 1.350
1-10 0.044 1-31 0.129 1-52 0.012 4-04 5.880 4-25 0.088
1-11 0.421 1-32 0.195 1-53 0.351 4-05 1.680 4-26 0.101
1-12 0.050 1-33 0.664 1-54 1.660 4-06 0.665 4-27 0122
1-13 0.257 1-34 0.369 2-01 0.218 4-07 0.283 501 0.458
1-14 2.070 1-35 0.181 2-02 0.137 4-08 1.280 502 1.030
1-15 0.248 1-36 0.158 2-03 0.324 4-08 1.520 5-03 0.663
1-16 0.058 1-37 0.071 2-04 0.926 4-10 0.437 5-04 0.146
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2.4 LTCASHE

JH1

> BA=MC44EE(Leukotriene C4 synthase, LTC4S)gE

BlEE=EAL (LTA4) SABERK (GSH) &5, @

HRE=%C4 (LTC4) , XEF¥MaBtEH=% Arachidonic Acid

(CysLTs) LEAEmsE—5. O B |
> CyslTsE—SBBIURENTR, SOBRA. XSEE | swre /) o " o

IR E MBS EM R AR EYITEX. AL -

> LTCASBRESIREEMAPEGERIRRI—R,  LTCASHIR an— LTC4S inhibitor -—ca @ " Lipoxin A4 of;efjsgwl:;,:ion
B SSHMEORIER, MR Ta RS, Rl
. BERELIR /NS SAIR B RO e, s ) os @ U

> 1ESHIE, REMTETRIER—SERMELTCASIIARA | wergic inflammation | \
AZD9898# N 1HAIm FRizt3E , * rem——s _ %‘6\‘“ \

> PAm, AZD98987x1HAfAZAY SAD AT BUAAZFh i B @ CysLTR2 %
gAML, Bk, AEERSUTAET, NEFE fstma possibly GPR9S
BV LTEA KEARE Bt FEash, AIg i 404
— R AR SR LT RS,

SEJR: J. Med. Chem. doi.org/10.1021/acs.jmedchem.4c02897



2.4 LTCASHP I

- _ . AZD9898LIRGIGOS7 (k& 1) %A
> 202582H, {Journal of Medicinal Chemistry) BAFllA& = AR M e T o S—

) (< (j < Y (~\\Q> < N fr—
=5 {Discovery of GJGO057, a Potent and Highly P I LI y o B
z iﬁ‘éf: g sl 7 <<ﬁ1§((z 3§ 2 2
Selective Inhibitor of Leukotriene C4 Synthase) MIXZE,  =- (5§Ss<< e géﬁg A0S e
A -5 Y ’ Ser23 : { Leu108
L‘\/‘ o ¢
NIy H S c) o \\/J ‘ t ‘q
> EXRIMCH, ThomaF AR T —KEMFNEREMEOR v oo

LTCASHPHEIFIR 1T, é.*ﬁJZL‘,L&E%%ﬁ{u, 5AZD9898#H
tt, (ICo = 900 nM) , GJGO57 (tk&41) HAHRET 20

L:u24 ‘... X
: ely ? & Leu15
F (ICso = 44 nM) ,

Trp116 )
> GIGOSTENEERTMRBELUNIFE IS F SRR . ccosmwmesainsse

PK/PD&EE R R HITRL. f\\ P e rases e
> SR, REGIGOSTEERIFHNEY, EHFEFI6EGLP A i 0 137 _a5

Cnex [NM] 8353 1387 6.0 %
TS Sl B 1 | P

69 == \/ehicle
[e) = GJGO5T BID
= motelukast BID

; \‘\ el EeE
AL, ; . sl Fleg
g GJGOS7EEL)%1}EE_5{$W,@EELTC4S{’E?3; rEE““' 2 0 5 10 15 20 25 30 35 40 45 a:: gr‘::f\pd (N 3;0 ']+CI 3;0 iomg!kg

B AT IR AL E Yo N ZIROTE 1, et e 97 5L

SEJR: J. Med. Chem. doi.org/10.1021/acs.jmedchem.4c02897



2.4 LTCASHIHIFIBE R ER T

> BEEEFHABREHANIENRRER, BXERBA
"LTC4S" |, H3R1E2724HRAE, SEBHRIBHERRARMNERIE.
EE. HRMMRFRAER. BA. BAFT. MEX. FEZF

> BEEEFHABREZANIERQERERER, E%W%Em)\
"LTC4S" , AT BERINEGIGO57EH.
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2.5 ENPP1{ERE#1 %l

> ENPP1 (Ectonucleotide Pyrophosphatase/Phosphodiesterase 1) Zfg
IMZEBREEBEARE /B BRI —R, TESSIIMIEBREIKIR, X | cwercocowpmos) | Enepizscomu o)
ZREEESES. ARIMERAGIRRATFIEEXREE,

> ENPP1gEEKAR2',3'-cCGAMP, JBT5cGAS-STINGIBEE, S/ %R/ NF1AY
RGN,

> AR, ENPPIRJLUBIDKRIEIMEEER =RRE: (NTPs) F=4EPPi, #
AT ERIEEY (CHERRISEE,

> Bal, $FIXENPP1AEERZGYITAAIEREHEHR. 190, Inozyme PharmalEf:
FRE—IullflaRiE (ENERGY 3) , ITHLENPP1EERZ5YIINZ-7017E
ENPP1TERZE) LEFPHBE NI Z 2.

INZ-701

Intracellular

ANKH ABCCé6 ENPP1 CD73 TNAP

5 R RLEYLo

( )

{E80E: Inozyme PharmaEM



2.5 ENPP13pHI7!

. . . RRMARZE ENPP HDEFILAR AL SIS IR
> 2025828, {Journal of Medicinal Chemistry) - Satiilsadailiavionmbion L ool . S —

BRI B E BN (Design, Synthesis, and| L ad a0 L e

Pharmacological Evaluation of Quinazoline and fk'v".“f'f?‘

TYR- 353
. Llnker e Ry

Quinoline Derivatives as Potent ENPP1 Inhibitors ‘z‘\’\ BN

e o ! ) - g
for Cancer Immunotherapy) BN E, A S i k— l?;:\/“
E ‘:’E‘/ r | da "./\\\ : Asu-zso, !
~\\ : //-'
Iﬁ Y m N e

> EXmIMCH, HeFARE T —RBXHIENPPTHD | . =
w5, HPLL (4-2EIRE-4-8) FENEREN ‘JCA%OEUW’CU&WWM

8- RFEEM W3 04 E B BIERYENPP1HDHI5, o repacoment CT-26 syngeneic model

> L& M30RFENPPTHIICsEN8.05nM , TETLBRSEE | Cros o - 5 f% < ot wnons.in)

exploration + Compd (200 mpkg. p.o.)

MDA-MB-23148§81Cso%91.53 nM, F$hERGHI— N o T | = Comaroamrnss A
=N = = 1000
A 97 MBI LS B EIDHIER, L SO ‘
> 1{A¢@3O?—/J\LL\,EPE_AT iEIJW PK, #?—/J\LL\, 3{?1?13&23} DCI;::; gm ’
Cellular ICg, = 50.10 nM Cellular IC5; = 1.53 nM =

CT- 264 B R R b iy MR 40P D -L 1 SRS B e s e

97 kinases selectivity
Tz =0.654 h

gﬁ &&o AUC,, = 393 hr*ng/mL

SEJR: J. Med. Chem. doi.org/10.1021/acs.jmedchem.4c03207



2.5 ENPP1IHIFIHBXREFIT=

> BUEEFHABREHANZERNOQFER, EXEFBA "ENPP1" |, H3%18
2182@33%, SEBRBEREKR BN, EE. B IRFI4A
A, hE. #FZH. BAFIL. &HE. /RINFEIEE,

> BUEEFMAEIRE, RREBERBA "ENPP1" |, &IIBRIEICENPP 1]
FIFRIE LT, AR ARBEFEERRENFANEYNHE.

@ #w¥Es B =95 ES) @ «Es B =35
9 LigaChem
Biosciences, Inc. //*/i‘\\'f\\ (e i 7 e P IR ~ SR '
25 SERE / = 1 Inozyme Pharma, 9 ERNEAES | SERE 7 3 50 1 SMNEEBE R
A7 e / B o A \ / N BERCEE1REE
e \ w=m A 7 \  wwmm N
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2.6 BMX{E

JH1

> BMXZEH (Bone Marrow eXpressor, tBFRAEtk) E—FPIESZ{ANER
R[RAEE, BT Tecilitzxik, ZREHECKRBBERETEMRRBE
BTK. ITK, TECFOTXK (RLK) .,

> BMXEHSEUUTEE: Cralsistan, SH355 . SH2454 15,
*DNﬁ“?ﬁ%ﬁ%ﬁ%ﬂléﬂ"@ﬁh

> BIESRIERNEE3,4,5- =58, (PIP3)
FEU'TE HEESHRSPREER

> EFEBMXIDEIFER L, HRERIBMXHIHIFIEBMX-IN-1.
CHFML-BMX-078LAK Cl-1033%,

BMXZERRTLAN SEEE

a TH Y223 C481 Y551

= PH (9-( BH (3{ F'RRG—(.SHEG—( S G—(I Kinase.G— BTK, TEC, ITK

® ® BMX inhibitor

L X X B6a
BMX inhibitors g
in gastric cancer

: 2 AlIT

gastric cancer progression

I ’l:rL k@ Ir )
o’\)

A3 (CI-1033)
BMX: inhibition
EGFR ICg,=1.5nM

Al (BMX-IN-1) A2 (CHMFL-BMX-078)
BMX ICy, = 8.0 nM BMX IC,, = 11 nM
Btk ICg = 10.4 nM Btk ICy =437 nM

—( PH (9'( BH( SH2 Kinase BMX l&? kt‘g 3’&? “E:Iyqo @
LNT T\ N
C\f \n/ HN\_}--«C\;(O: Ne0
PRR SH3 SH2 Kinase RLK Ad ( Tbrutinib) AS (Tirabrutinib) A6 (Zanubrutinib) A7 (Evobrutinib)

BMX ICg = 0.5nM
Bik IC5;=0.2nM

BMX ICg, = 6 nM
Btk ICq=7nM

BMX ICg, =0.7nM

Btk 1Cg,=03nM Bik IC5, = 8.9 nM

BMX inh% at 1 pM = 93%

=EJR: Molecular Cancer (2018) 17:57, ). Med. Chem. doi.org/10.1021/acs.jmedchem.4c01947




2.6 BMXipalz

BMXIHNHDHEIFIZ TSRS
> 2025%F2H, ({(Journal of Medicinal Chemistry) HBiFl| &K /5 {Design, STANS s e\ o

Synthesis, and Mechanism Study of Novel BMX Inhibitors *& :@ :AQ :***Q
Based on the Core of 1,3,5-Triazin-2-Amine for the Treatment of %J T C\A ?@ LA ?@ Eh
Gastric Carcinoma) BIXE, Oﬁt : \»\_\ i)
S
> EXmIMCH, WangFARE 7 —&5ILA 1,3,5-=8-2- 2 BLRRIFE BMX Q )* ’
RETiHpEI, ﬁﬁfji
> SERM, REREIMB6afIBocRERENSY, WBMXEGNEAYESIDE BGa%*’@L,L&MW\J?ﬁ;&
B, N SEARREAENNNEESTE, HEuEmgt/\FeeER - ™
(515 3R 3-HREKE) . fol R
> (BRBAR, B6c AN T ERMIEGES- 1K, KIANET MRS %'v A0 e e
e, B, (OEELAYIB6AHTH—S T, e

> ML, (EY B6a AILUENNLC3BIRIX FAF#{Ep62RIFKRIL, SEUMIEERA
SHET, LIRBTEBERERIEN.
> B6aft30 mg/kg/dFIER BEMNEIHGC-27Z M E/NEEE B LK,

Control . . . . > o

B6a
Wmgkg/d i & B & = »

Ibrutinib .r.. S S -~

15 mg/kg/d

SEJR: J. Med. Chem. doi.org/10.1021/acs.jmedchem.4c01947



2.6 BMXHDHIFIHEXEF TR

> BEEETFHABRESANZERICEER, EXEREBAN "BMX" , HRE
392¢HHE, FEFRBHEMRAAER. BUNEFB. HAERIRFNAN., =
E. PE. HE. BRI, EES.

> BIBEEFHAERE, REEBERBA "BMX" , KT ERBMXIDHEIFKEF
BHFFAMER, iBIMHEIFISRALENIGER.
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S&VR: hitps://synapse.zhihuiya.com/, https://analytics.zhihuiya.com/



2.7 CDKOHDHIF

> CDK9 (MiEfEERERAtEAESS) RARBAMERKMITAEREN—R, TEELRAE
AR, TIAEES HRIEEHA,

> CDKOZRNAMERHIXBFBRETREF, wH{eitEd Bt RNARSHES! (p-RNAPII) LIS
HY%E RAE(H,

> XMBERECEXBEERTEEMEEHIR-1 (Mc-1) BIFRIX, Md-12—M52AMEE

Cap-dependent
lranslauon

VIRBXE AT ER, 85 NSCLC B2k, 9
’GpppG .
> IRZFEEE, COKOEEf M 25, HPHICDKIE I FEMCcl-1KFEE/REHEXRA
TUAREEIER.
SUPER ENHANCER . Q
N-N NG
( ) ! s PN
D, T o 5 h
/;@’MJ UVV//W/) 13['553‘/ F NN 9 4 j’ H CI\‘E/L)L N o
(S \ zgx‘ _ g e = a = :
o Ammw | e L G S SN
’j rlgG&E#'éBENES VIP152 AZDASTY JSH-009
k«wﬁ%‘ -~ | F
2 DX /‘ © (\5
L ) 80y, o N/ o o o
TSS A n o N 5 N N/\/N\)
\,,,  mMRNA S < M H
RNA Pol II N, .,
LA KB-0742 NO.37 "z

MCL1‘

Apoptosls

SEJR: J. Med. Chem. doi.org/10.1021/acs.jmedchem.4c03168, preludeEM, Clin Cancer Res; 24(22) November 15, 2018




2.7 CDKOHDHIF

> 2025528, {Journal of Medicinal Chemistry) HiT&ZFXRfE 9 (Rational
Design of a Potent, Selective, and Metabolically Stable
CDK9 Inhibitor to Counteract Osimertinib Resistance through Mcl-1
Suppression and Enhanced BRD4 Co-Targeting) BINE,

> EXBIMCHR, WuFARE T FABREHFIE ISR REBH A TT7, X
B—MACDKIMFEIR, EfSRmENEREEE®E. SR SHIEIDEEME
R

> 4217 B8 ERYR A EE D IESE 7 T7XICOKORVFFRIT R IE. ETIREL, T7
BRUIHIR A ERMZNSCLCARAYIRIE, FEIMcl-1TTNEESREAVAEE
.

> T7 EARRIARRIFHEBRE YR, FEHREFNANNNZESEL

> R, T7EUH T BEE B BE KRS B R ERE RrIAE
1K,

> ([BI5EERIZ, T7SBRDMDHEFQIRIERSLAEERS Tialr R, BA T
¥ Kiafr BB EGE.

~
T7TRYAA B
F ¥
o . o o
Metabolism-oriented 1
o o oo O
" N - \/' tructural optimization N : =
N N
" 21 ™
g (HLM) 10.7 min ! LM): 128.3 min
COK9IC, =32 M COK9IC,. =12 nM
CDK9/2 Selectivity 65-fold COKS/2 Selectvity 105-fold

H19750R ICy, = 0.17 uM H19750R IC,, = 0.05 UM
C8. ICy =024 pM HCCE270R IC, = 0.07 M

SEJR: J. Med. Chem. doi.org/10.1021/acs.jmedchem.4c03168




2.7 COKMPHIFIABREFATF =R Es )

> B EESFFABREFNIIEFRETER, EXIRERA
"CDK9" , HIR1B198HERE, FIEFBRIBHEMRRIZE
E. BUNEFB. B, HERXIRFRER. I1EX. £
. bE. UesE,

> HiE (EFIWR) A, EEMXER BT, FIETFIER.
CYCLACEL LIMITED. UNIVERZITA PALACKEHO V
OLOMOUCIE; AEMXAER AT EEZR ZREDEY

BT, BRLTNULRFESR. FEHAIARD A ATF.

aaaaaaaaaaaaaa

Centre National d...

aaaaaaaaaaaaaaaaaa

KinoPharma, Inc.

>

>

LAZEFIWO2013156780A1 %1, EFIRANEMNEEFEE
YEDRHYERAT, KPS BT HEy” .

BEAN "AERESRIA(BHEY: EFR1ZENH28NHMe;
RREE; RBFRAZ—RB S, 5 —1i%EH-SO2NH2 | -
SO2NHMem=-SO2NMe2. -SO2NHEtE;-SO2NEt2; mHE%
2 Frrgseieiasiey. 0N EEYRER B
H7, JCE 2ERREIEES (CDK)FIEICDKY, A&BBRS K&
XLEALEIIFEIRTSE. S8 TINaMEEY. DR
AT A R RN EEE LA R H & B EES/COKE M S HIA
Hth e miEF IR,
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{ERJ&: J. Med. Chem. doi.org/10.1021/acs.jmedchem.4c02560, Cell Reports 18, 636-646 January 17, 2017
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3.1 CDK12-CDK13WEES4E

JH1
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SEVR: Experimental & Molecular Medicine (2020) 52:762-771, Nucleic Acids Research, 2023, Vol. 51, No. 11, EMBO rep (2019) 20: e47592
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SEJR: J. Med. Chem. 2024. doi.org/10.1021/acs.jmedchem.4c01616
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SEJR: J. Med. Chem. 2024. doi.org/10.1021/acs.jmedchem.4c01616
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