HLONBEDEE

FCHHE CDK4 # R e s —BR A~ BB ST b0 7T 7 a—F I BT 505
KR4 %H £V

p16™*A.CDK4,6-cyclin D-RB DFEREDZERIT, BROYEE LA EDA L TROM> TS, Lo T, CDK4 13387
HOHAVHIOBRIEI, BB —7 vhEiaoTWNG, LnLRRE, CDK4 LSO kinase (ZRREE 2 H 7272
VY CDK4 B Ra7 B ERIZBIS TAZLIIREECHD. KR, CDK 77V —X@ MEE ORI Z R D720,
CDK2 72 @ CDK 7 73— N &2 3 D1%, REETHS.

LIAT, TR TE B D3R THEE R F, RTo 7 T AL BTN HE S T&TW5.
CDK FHEHIOBFIZ DV Th, CDK2 X CDK2 LIHERIDOE SO IR TTHEEN A AREHRE5EATE. €
TCARTFZE T, SR ITHEIEDIERAFIHAL, CDK4 BIRFFLER ORI EITHIZEEBRIELE.

A0 B B3I CDK4 BRI FLERZBIETHZEEN, Z0-012iE, LN CDK4 D3R TigEE
WRNETHoT-. UL, CDK4 OfEf{LIZREECTHY, CDK4 FFRMAEA ORISR L T R LRk F
EREDZENTERD T, FIC, ZORBEEMRIRT 572912, CDK2 D ATP fi &4 v b CDK4 DT/ BTk
FIZZ5 L7~ CDK4 mimic CDK2 Z{E#LL7=. Z¢ CDK4 mimic CDK2 {2 DWW TR S EEITVY, X BRI EAEHT 2
1Fo7. ZORIZLTEDBNTZ CDK4 mimic CDK2 O, CDK4 FRHLEMORZEICKL T, HRRE
WEEZDHHLDTH-Tz.

Boh-F —&—)5, CDK4 1%, CDK2 ([ZHERL T, RERBBEL TR CEDIRDRANR—RERFHOIEN
Dols. FOREIRANR—=AZADIATe OB I EZL (LAWY, CDK4EIRMIZDZ N TSN, 2
FhaHIE, 205 bEWIE, CDK2 @ ATP ARy N T, SMEREEICLY, ZO/EBRHFEINRNODPLT
5. 20 CDK4 BRI EA DT AL DI EHIHEST, FLv CDK4 FRRAERINAR SN, FHLL
BAR &7~ CDK4 5 B AFHEH| & CDK4 mimic CDK2 A RO MIEEEZ IR E THZLICLY, AL BEHE
MPEREIZ CDK4 DRFIRANR—RITFFEL TWDIEBHEREINT-.

compound I/ wild-type CDK2 # &R DS

4 1% CDK2 D ATP ffAR 7y botgEE#ES L2, CDK4 [ERIDOV—R{LE4# TéHS compound 1% R
HUL7Z. LnLZ2A35, compound 1% CDK4 D &7259, CDK2 (0 HETEMZR L2, £9 20 compound I
DUNVT, CDK2 L DB AR OMEEfEHT 21T -7~. compound I/ CDK2 O##iED KK %X 112779 CDK2 DO
1L, N O EI B -sheet D3R > TWH/NSIRRASL &, C D EIT a -helices 235725 KEIRR AL NORERK,
ER TS, NIER AL CHRR ALV D TIIRWI L 7 MBS TRY, ATP DfE& T 2R v hem->T0
%. compound I 1%, ATP Rfthd> CDK A b X — LK, 2 DDA DRDERVEIZHEE L T2 (K1),

%77 compound I D/KFAE A EBKEFEAAEH DRAUZDOWT, B 2 12779, compound I & CDK2 @ Leu83
DEHELOMICKAZHEAELE RSN TV . compound I @ tricyclic amine O # 47 id,
Vall8,Ala31,Val64,Phe80,Leul34 72 CDK2 DFRFLEBKFA AAEMEZTRL Tz, iz, EUVVEBIZOWTS,
lle10 %° Leul34 LBUKAHAE/EAZL T,

compound Iﬁ

CDK2

1 compound I/ wild-type CDK2 D& {f## & X2 compound I ?® wild-type CDK2 (2331} A5 A4kt



CDK4 mimic CDK2 DR DFfENT

CDK4 OfEf{LIZREE CTh o723, CDK4 BRIV LAM ORI T, ZOMIEFTRBNELIN TN
72. £ZC, CDK2 D ATP fEG Ry N DA% CDK4 Bzt Z L7z CDK4 mimic CDK2 Z/ERLL, FHEFIDHE
ATHEATICES D CDK4 OIS IEHREEAZEEFHE L. {ERIL7- CDK4 mimic CDK2 13 SO N TEIFELL,
soluble 72 & RIBHAGDHTEN TET-. FERUZ DWW Th, wild-type SRR T IE TITHIZEN T/,

CDK4 mimic CDK2 7% wild-type &[RIAR7QEERTIEMEZ CRIFL QDT &2 fER 57212, CDK4 mimic CDK2
WZHOWT, ZOEERIEMEOREEIT-72. 1R CDK4 mimic CDK2 / cyclin A % VW CEERIEEORIEZITV,
wild-type CDK2 / cyclin A LD k%17 72425, CDK4 mimic CDK2 & wild-type CDK2 &[RIBR72EESRIE %
AU, 2B CDK4 mimic CDK2 I DWTC, fidi{b & To72825, BIFRFEREHOIZEN T,

compound I/ CDK4 mimic CDK2 D it it & O} compound 1/ wild-type CDK2 LD i D Lhilk

CDK2 & CDK4 @ ATP #EAR7yMNIFABIL TOhER, #EERERT 7T A NZENL THLTEDITI,
ZD2ODIEEDDERE ROFAILENEE THS. CDK4 & CDK2 D ATP fEAR 7 v hOEEDENEIFE
457251, compound 1/ CDK4 mimic CDK2 O gt &%k EL7=. compound I/ CDK4 mimic CDK2 &4
OFE s T, compound I DS RN wild-type CDK2 TOREAARINEFABIL Tz,

& AZ compound I/ CDK4 mimic CDK2 & compound I/ wild-type CDK2 @ ATP f&& A7 O ED Lk 51T
-7-(®3). CDK4 mimic CDK2 & wild-type CDK2 @ ATP fE&R7y O FFeE T, B 89
(CDK2:Lys, CDK4:Thr) OISO KREXDEMZLY, CDK4 mimic CDK2 TIER D RAR—ABIFIEL T V=D
L Thot=. OFED, CDK4 OREE T Thr DRI /NI D RDIRAR—ANTFIETDHDICRIL, CDK2IZH
VT, 754 89 28 Lys TOSEWMAIBHEL > TBT28, TOMEIRDANR—RIZR/B RN ENRIBI L. LA
EXY, ZORBIBAR—RHEG T AL KREIBHRIEE L ST HEHRIL, CDK4 (23R T&E523, CDK2 O
ATP Ry MNTRHFAEIN W ETRENS. ZOLH7M AW, CDR2 ~DRREEMHENR<25ZLT, CDK4IZ
BRI HER A R T IENTEHEEZDND. PLED CDK4 BIREIFALERIOT VA DA ST,
compound I (ZKE/RBEHIELEALIZIDREEWMNT VA Sh, EBICERSNT. ZOREE, compound 11
(Table I) X5 L9 55572, CDK4 BIRAGZZ2FAEF OB IR THIEN TET=.

Table | Properties of CDK4 Inhibitors

compound | compound |l
@ HN
\Lf o n\ﬂ/NH
o
Inhibitor data
IC50( 1 M)
CDK4-cyclinD 0.051 0.21
CDK6-cyclinD 0.071 0.33
CDK2-cyclinA 0.096 25
cdc2-cyclinB 0.28 45
Ratio(CDK2/CDK4) 1.9 120
CDK4 mimic CDK2-cyclinA 0.25 1.6

" Compound 1/
_._ Compoung A7/CDK4 mimic CDk2

s

X3 compound I/wild-type CDK2 & compound I/CDK4 mimic CDK2
OREIED L



compound II ® CDK4 424

compound II ® CDK4 \Zxt 3 2IIRMES, in viro BER 7> ALV ~72 (Table 1) . £DF5ER, compound I
I%, CDK4,CDK6,CDK2,cdc2 % 0.05-0.28 1 M O T, £ EAFZEIZHHIL THDDIZXL T, compound 1T
I% CDK4,CDK6 A4 B AN HIHIL TV, CDK2 < cde2 SITFEIRMED 100 fF LA EHAZENHFALINI 2 T2, &5
12, DA WD CDK LA DO serine/threonine H L< I tyrosine kinase ZfHEF 2000 & I E L7
B ZHSOERIIMO kinase (2L T, FLEZ R A RSN ENFHERS-.

FINLDLAEYH CDK4 mimic CDK2 2k L CIHERNRE R 0EIDITONTYH, EBREIT2. £D
&5, compound I iX CDK4 mimic CDK2 (Z%fLC, CDK2 L9t CDK4 |ZHT\V PR EZ R AR L7 (Table ). 2D
FEF A5, CDK4 mimic CDK2 @ ATP #5& R 7 hOfEEIL, CDK4 2T L TWOAZENRIBINS.

compound 11 / CDK4 mimic CDK2 # &R D #E fb & & O compound 11 %3 CDK4 BIRE) THDHZ LD LD A
A

compound I {ZE A L7 BN EERZ CDK4 D ATP fEAR T Y hDORGIRANR—AFEE L THBNEID
ZHER T 572912, compound 11/ CDK4 mimic CDK2 # & D #E dbiii&E 4R E L72. compound II DF5 A%
X427~ compound 11 IZ3W\Th, {bEWEL L RIE D Val83 DEHEDMITKFER A BIRIN TV,
EBIT, LAY N-22 1T water644 LKFREAL TRY, EBIZEDOKSS T, GInl31 OFEHD AR =)L EKFE
FEAEBRL OO, ERNR LT BRI E OBUKFE BEEMRL A5,

CDK4 [REHRIT AL D F MR IE Y Tho7z2 2 R 3572901, compound I / CDK4 mimic CDK2 D1
15 & compound I/ wild-type CDK2 DD H GO %17V, compound I DEHLEL CDK2 DHFTEDLH72
NBEZ EDTWENDEERLTT-7-(K5). #55E, compound II 1Z CDK4 mimic CDK2 DARAFIRANR—AIZEL
HTULEL TN, LU HE, wild-type CDK2 (233U Thd, Lys89 DI SLIAEE L2 > TNDIEN DM
72, 2D, compound 11 @ wild-type CDK2 ~DifE A MHERF CEIRR o TNDIEDNRES L. ZDZ &I,
compound II A3 CDK2 {2592 BLETE AR T &5 T, CDK4 2/ 2 BPMEL AL T\oZ e, K<
LTV,

Glnl3l

4 compound II / CDK4 mimic CDK2 # & {& X5 compound I/ wild-type CDK2 &
D G compound II / CDK4 mimic CDK2 D438 0 bk



<

CDK4 mimic CDK2 i, CDK2 ® ATP fE& Ry DT B % CDK4 ObLDIZE RIW T2 RMETHS.
Z? CDK4 mimic CDK2 % CDK4 #RHMEAMDOBRRICHLT, ARZERESXHLOTho7-. 20,
CDK4 mimic CDK2 (%, S T wild-type & [FIARIZISHEBLL, BMEICE CRMAITIZEN TE, X ST %
1THODIZ, B BBERERE 525N T,

%Eﬁmﬁu\ CDK [HEHIE wild-type CDK2 DA, LU CDK4 mimic CDK2 EOEEK, £
BAEEOREREEL T AL T, CDK4 ([ZIERDIRAR—ANBEIEL, (LEMORERBERELIRTHZ
Lotz ZNHD3E RIZESNT, compound 11 Z#{8FE L35, CDK4 EIRIRMEAEWE A THIENTE
77. B, compound I/ CDK4 mimic CDK2 A A D i EMEHTIZ XY, compound 11 1% CDK4 @ ATP &R
NI B TUIELTNDBIER DI TZ. LnLZRRE, CDK4 TORDIRAA—ADE431E, CDK2 TiEmS
BB X TRY, compound 1T A3 CDK2 D H THEA TERWEIIZ/2> T Ve, Zhid, compound IT & CDK4
BRMAZLSHBAL WS, FiaRdE LT, CDK2 & CDK4 mimic CDK2 OfffiB i D lkid, CDK4 #IRAY7e[HE
HIDOBFIZEN B Thol22tBNbhotz. ZOT7 7Fa—F ik, b RS- g 2L Dk ik CDK4 &R
RZ2FLERIOBIFICH, B HERLETHAS.

BAEETIZHSN TS kinase DILERNITE T ATP ARy s —F v L TD. BIfEETIE, Friny
CDK4 [EEXIDBFIT, ATP AR v Ik & 72 kinase DI THEEIL TWAOT, WEEZEEZE X 5 TE-. L
UG, ¥k % 72 kinase FLEAIE kinase DA EROHEEHALINIRY, £ OFREE RN DIEWMH FFRA/2
kinase FREANZ AR TDDIZENT L/RBEN LI > TE. 5%, NAAN—T Y INRI)—=0 7 Rear e 7
WAIZAN) —, BTV TR E DEfFEHAE DAL T, BEMEAEMET VAL L TOLKDORFHREIZ/ZR 5T
<, EHIffEsnS.

L%, KYDEWKRT BV A OBRFBEEZITOICIE, BLEANL in vitro IX030 T2, in vivo Th, BEEMEZ
HOMENRHD. compound IHIZ DN, Al ROAIIREEZ L HWT, MR CTOREFEEZREL. ZORERE,
compound 11 1% 25 1 M ORIV TS, AIIGHEFHA IR R\ Z &M Do72. compound 11 iTMIfRIZRE TE
VDN, FORRD1IDELTEZLND. WTHIZE X, compound I DXSHZ25 B ATV, BalaCEY
EF N THIAEREMEZL AW EBRFE LT IIZRGIRNDE, ZOFELO TR ERDDDICHEEF#RIL
HRETHY, 2D TOWFZRITFIEETH Thb.

B2, CDK UADIMD 7 — AR U Th, R T 7 u—F, %0, LSRR DI #E R EN T
%fxb\ﬁ/h&’g TRUT, RERY—NE <RI T RERF R E DE BB EERIT AN TFIRIL, VT
ROFEEHERIZONTOEHREISD BDTDIZFIHTESEAHEBE X BND.
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