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HETEROARYL DERIVATIVES OR PHARMACEUTICALLY ACCEPTABLE SALTS THEREOF,
PREPARATION METHOD THEREOF AND PHARMACEUTICAL COMPOSITION FOR USE IN
PREVENTING OR TREATING PI3 KINASE RELATED DISEASES
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FRAE ~ o ARRMME X - 2 G MHAaBRE - SHAMRIE - B 1 ABER - FRERMATTE
LA ~ SUMERGR ~ B2 B MR X - S B AR AREBME U RMEEZERES 8 8 8%
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The present invention relates to a heteroaryl derivatives or a pharmaceutically acceptable salt thereof,
a preparation method thereof, and a pharmaceutical composition comprising the same as an active ingredient
for the prevention or treatment of PI3 kinase related diseases. The heteroaryl derivative of the present

invention is excellent in inhibiting PI3 kinase selectively, so that it can be effectively used for the prevention
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or treatment of PI3 kinase related diseases including cancer such as hematological malignance, ovarian
cancer, cervical cancer, breast cancer, colorectal cancer, liver cancer, stomach cancer, pancreatic cancer,
colon cancer, peritoneal metastasis, skin cancer, bladder cancer, prostate cancer, thyroid cancer, lung cancer,
osteosarcoma, fibrous tumor, and brain tumor; autoimmune disease such as rheumatoid arthritis, systemic
lupus erythematosus, multiple sclerosis, type 1 diabetes, hyperthyroidism, myasthenia, Crohn’s disease,
ankylosing spondylitis, psoriasis, autoimmune pernicious anemia, and Sjogren's syndrome; and respiratory
disease such as chronic obstructive pulmonary disease (COPD), rhinitis, asthma, chronic bronchitis, chronic
inflammatory lung disease, silicosis, pulmonary sarcoidosis, pleurisy, alveolitis, vasculitis, emphysema,

pneumonia, and bronchiectasis.
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YIRS

[#HER]  FSATEYSHREE E ] BZaEE - REETTAMK
FRTRYIECER P13 SIS HRR RN 2 R Ee i)
HETEROARYL DERIVATIVES OR
PHARMACEUTICALLY ACCEPTABLE SALTS THEREOF,
PREPARATION ~ METHOD THEREOF AND
PHARMACEUTICAL COMPOSITION FOR USE IN
PREVENTING OR TREATING PI3 KINASE RELATED
DISEASES

[ Frsisi]
[0001] AZFEARBRHN—TEHITELTEY (heteroaryl derivative) ~
HEsE Ful 2 HVEE S ( pharmaceutically acceptable salt ) ~ 24 5.
( preparation method ) » PA & 5% 575 2T YR RG> (active
ingredient ) [ FHATERH 0 AHE PI3 e fHREE B (PI3 kinase related disease )
HyB&ZE4H kY ( pharmaceutical composition) °
G
[0002)] FHafEirhesEixisEi! (fluid mosaic model) HFFHEEAMY - H
TZHRERE R EEHY (not even) BLIFEIHY (floated) EigiEHY (anchored )
DI RS EAIRE = (specialized compartment ) » i AyfEfE (lipid raft) °
BT R S BRI (cholesterol ) LU L-ARAIMHEHRA] (detergent) 3
fi#2 (lysis) - FEEEELEREMZEFAE (lipid attachment ) TIFHTKMEESHA
§t 7€ (hydrophobic transmembrane anchored ) BiF5HLEZ( phosphatidyl inositol )
E—HEEMEE EREER P AERIINMARAEZELGE (intracellular
protein) » EZFEHASHIEE (fatty acid) BUSR K IHEEES (prenyl link) 1
ME TR E - REERIER BN > BITRRERR - EMEAREN
M o
. [0003) HiEe (kinase ) FTsA N ZE B B 8 B & ( protein
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phosphorylation ) ¥t4HRZREE — TR EIEENEE T - FFFHEEN
VR S e P SR U B B (L U IO LA #% » e BB P S FE MV BE R 1L
(kinase-mediated phosphorylation) FY55—EZEAAE » RIIEZRMHA—E[L
&tk (protein binding site) ° JRE[] » HEEBEEBIE(EEI VS Stk
R WSS - HAREBEE{EEHE (phosphorylated protein) HY
EB%F M (inherent characteristics ) - ZEAZREHIE (signal trénsduction) 0}
Y HEBTFERNABERNRBLELVEERY - E—BEHES
( membrane-associated protein ) & FH4AMAEFRE =5 (cell surface receptor) HY
EALT B ER b - HE LR AR BB EABENEL S
afirik - EESENERBBEEFEHNARE AN ERAREREY
BEEEMEEES S DERAREERER - EfgwiB(bmaEs)E
e
[0004] BiFSEEALES 3-7%%4 ( phosphatidylinositol 3-kinase ; PI3 JFf ;
PI3K) EB—TEREEHEE - HEEEE 7 FHUBEE(LimIEE L EHIBEEA(L -
TIEIEEEE (cell survival ) ~ SEEMEL K fE 8 (membrane trafficking )
SAE LIy HEER AT - — HIS G E P —F HIE T RRE - Al
GEIEFHNEE - FRMEEK (inflammatory disease ) DK B #E R HH
(autoimmune disease ) ZEEH ©
[0005] % & 3- &% B& {C 8% B8 HL B2 ( 3’-phosphorylated
phosphoinositide ) FY4HAEEH B (1% - B2 278 R [F]HI4RAEAE ] ( cellular process )
B B0 M ( malignant transformation ) ~ 45 £ E T E{#H1E ( growth
factor signaling ) ~ 832 » DK 2% (immunity ) - fEBFFEER (RIS EEAILES (P1)
K HBEREALTTEYIENEZER (inositol ring ) #Y 3-OH 2% AL BEEE AR EEL
Je£ %5 H (viral oncoprotein )B4 & K2 B lig ik 5B growth factor receptor
tyrosin kinase ) Z FIEYAT B {EFINY - EREEH PI3 J3le - FL2HE T A phklg
{ERVEREEIREY) -
[0006]  #&pH4AMAEIETTSRE EIATRIE » BEASEARLES 3,4,5- = 0hEs
( phosphatidylinositol-3,4,5-triphosphate * PIP3 » PI3 B & LAY EEEY))
GAM L > Pl HERRET (growth factor) BEEE R ATHIM ~ ME

2
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(hormone ) ~ #HEKEZYIE (neurotransmitter ) » UK &EHTUR ZASHT &
B9ERE/EYE (antigen receptor mediated signal transduction ) % o (Rt » BI{E
HAIEFE (dominant ) > PI3 EEHVELAFA A P& L THHIER
HZ e B bR AVENE{EIE (cell surface receptor activation associated
signal transduction) o (Rliit > PI3 JHEEIE( LA R0 R K 2o @R [EIHVAHRR S &

(cell response) » EFE4HIEEE (cell growth) ~ #4&) (migration) ~ 731k

( differentiation) LA /AT (apoptosis) °

[0007] PI3 #EsE—MEEEE - HFEHFN A =M E (adenosine
triphosphate » ATP ) 3tz {LBEAERE A BRI EZIR 00 31 & (3-OH) -
FERERNER o PI3 JERHERL {CHEASERALES (phosphatidylinositide) HIALEZIRAY
3°-OH > {# PIP2 §&i#fa K PIP3 - [f] PIP3 #:E{F 2 B &5 /&S [ERY:

(pleckstrin homology ) HYEE HMESNE Srib H - EE&H Bl G AHH
8T EE S HVARARTHAE - 72 PIP3 &5V EHMESE T ;B EH &y AKT =¢ PKB

(FEEHES B) TRUSAHEL/GRIEEL TS (serine/threonine kinase) > ‘BEEHE
Y mTOR ~ GSK3 S ~ Foxo 3a ~ p70S6K LK NF- x B ZREHET4HEAE & - |
AR S DUR AR 3 %L (cell division) ©

(0008 i PI3 #EeHI#I4k4i{L (primary purification) LR 4y F4%
%8 (molecular cloning) * PI3 j&fg gt hEsd fo—fEE %88 (heterodimer) » EH
g p85 DAK p110 REEJT (subunit) FréHRk - FEEIFFIENREL K ZER
—*ME (substrate specificity) * EEINE 1Y (class 1) 55 1 B N &E T AE
IA BUDURSE 1B B -

[0009) %5 1A AUAY PI3 JfeeisE PI3K a ~ PI3K B8 PAK PI3K S » ff
1A B PI3 TG 2 = BERR L 16 (receptor tyrosine kinase * RTK) HYF
W o &5 IB U PI3 )¢l & PBK v » 2 G EEEHZH (G protein coupled
receptor) HY TifF o F—HIHY PI3 BAEGELEEH 110 kDa f#{LZREIT (catalytic
subunit) DAKIZEHIZKEETT (control subunit) FTAHAK

- [0010] EHERRIHN > pl10a ~pl108 LK pl10 6 HE=FfEE(EXRE T
- #E&H ATP 54 TE (ATP binding domain) » [ElfEHIELZEAIZEETT p8S #EAT
RXOIER » B9 iaskei gisAnE(t - RILER » PBKy AlZESS—

3
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PEHIRETT p101 TR E/ER » I HESHRE =4 G & (heterotrimer
G-protein) ffi7E{L (& (control domain) HIfE A HE F AR E 32
fg_ AV - | o
[0011] & ATP &E&#IHIET - PIP2 BERG{LHGINA] - RifiREA
PIP3 - HAESREE @ 5540 AKT FEZHYFIEIED (regulatory protein ) fitix
Ve PR S AR | - (RIIL » TAIE ML TE R AL ATP S & firhh 28
e GOEEE S
[0012] 4 RS FTARRENY - 12 \JEAIARER4ASS P RIEAIN PBK £
IREERE (expression pattern) {f7L-R[E] - PBK o DK PI3K B EIREIZHI4H
® @A o 1 PBK y EZ A mERARE 3R E]  [FERFIA B #EAL (skeleton
muscle ) ~ fFf# (liver ) ~ fEfig ( pancreas ) DU (o (heart) 13835 %( - PI3K §
(&R HERE( spleen )~ BgAR (thymus ) UK & MR EE3K ( peripheral blood
lymphocyte ) & - FEFVFRIFSFEER  PBKa LUK PI3K 5 SLEEEZTIE
B> T PI3K v LUK PBK 6 S ERLNFEVEMERARR R (rheumatoid arthritis -
RA) - 25 M4 PEIRE (systemic lupus erythematosus ° SLE ) FII&HE RS
(hematological malignance ) 2518 K% 4% (adaptive immune system ) &
Rk - _ - '
[0013] HfRI - pl10 @ ZEZET A FALE ARER (solid tumor ) 14§
IRZE] - 40 - o &Y (o amplification) EHEZRER S0%AYINEEE (ovarian
cancer ) ~ FESERE (cervical cancer) ~ fifif# (lung cancer) DK AJE (breast
cancer ) ‘HRAMH > MAJEIE (hyperactivation ) EHEZREIZE/D 50%HY KRG 2
(colon cancer ) LLR 2/ 25%HZLEEE RN - P110 8 ERESH K/ M4
fi (thrombopoiesis ) » p110 v EBEIE(LEYVICHRE SN BB RERENR
eI (immunosuppressant) o [HhERRY E 58 B S R S FEIEEVEMERIET 3R
PARe & B AT PEARIE -
[0014] P1105 7£ B € T 4HAE(L F#HBASEA T - L5956 TRE
4335 FRE TR Bk A% E) (neutrophil migration) DU IFIRERE (sudden increase
of respiration) o & MR G R BHEEUR-1gE FZEAIAEREARRE AR A
(antigen-IgE mediated mast cell degranulation) ° 5 [#2;EZFHIE » P1105 K

4
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BERBBRRERKBEBRE (allergic reaction ) HYE EHFHETE
( mediator) » T 2HFEEE X 4R (abnormal inflammatory disease ) 2
% EE F 3853 X FE (multiple major inflammatory reaction) HVEEEEFHETE o
RERA P110 6 BVIEAVEHEBUE CAERIATEE TR (genetic tool) DLKEERME
207 ( pharmacological agonist ) ZEWTFES AR » H S0 REIAVHESE - FE0F
E]EE]%?% IR E 23X BRkER! (ovalbumin induced airway inflammation
murine asthma model ) FHERY - I 0 FEE W EE X UKEMER ©
ZEEYL (Rituximab) UK BFAREST (Belimumab) % PI3K 6 EARTIAG
72 RA LUk SLE B2 R 5HT

[0015] PI3K #ARIMEHGEEM KPS EENEYEE 3K - MRS AR
= SHARTE > ARMIEE R pl106-AKT-mTOR A &M ITKEERIES
fEfi# (aerobic glycolysis) {HB/DHAEHEETE » BB RERENRIE

(00161 124:8%3% (chronic inflammation) £ H #&EEFIH TR ER
FEHY - {2 PBKS DAKBEEE(E-AKT TE1€ M FHZE MM (chronic
obstructive pulmonary disease * COPD ) th %550 E#; 38 - PBK 6 LUKk
F2{E-AKT A8 F IR & BEAop e e R T B B3 4E SR A A -

[0017) [XIfh - #0141 PI3K & FEW S AT AU BRMEEEE RSN
% (RA) B2 SMARIRE (SLE) FHERERK > AT ARUEE
WS MEPE ZEME AR (COPD) Ef8EIEE B REER -

[0018] IzREA#HE RIS T AR EERIEHIS] P13 Hils B B A%
FESBHLEY) - fBrEER - EFSFE | RIETEERNEE aFEN
{E&Y) » R PBK BEEAIGIEN - FFSFE 2 il 7 4-I5HE-HY
R EE 5 EEEY ( 4-morpholino-substituted bicyclic heteroaryl
compound ) » H B PI3K JEMEHIHIEA -

[0019] AR > AZEEEE A B 8 — A ROt B E IR P13 0k
HEFEWFBEHENHEEY - EHRVERES > FPEARE - BARES
BEEETEITE S BB PBK a ~ B~ 6 DL v B9EM @ FEE
FEfIFI PBK 6 DAK v HEHEREE - it - #PAEE » $5558TEY)
B Rt AR AR R THI DA R e P13 S EBAR RE T HY B BEAR R B ST Rk

5
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j
[

A

A o

G SES
ENIEED

(BR2FE 1) BIREFABI5T 2004/048365

(EFISEE 2) BONEFGE 1,277,738
€ LEREN |

[0020] SHEHEEE

[0021] AZBIE) H U RIRE—TER S ELTEY - HABEEY
(optical isomer ) BiHBI%E [ ATHESATEIE -

[0022) ZR&HARYS— HHORIRE— RN SR ST EY &
BRSSP IR Y ik -

[0023) &8 X — B EIRE— BN TED SA% PI3 s
BIPSRAIER ALY - ARV BATAY - BRIy - Bl
B3%E | FTHEAVERSE - DUERIEMERS -

[0024) Z&HHRIFT— B AR — BN TER S PI3 JHESHH
BT & S 4HAY) (health food composition) » AL AT 5
BT ~ EOVEBEEY) > SiEBIEE [ AR AVERE - DU RIEMERSY -

[0025)  Jhi Luf A - ASEHRREEAMEER | BrrAMbal - 2
EEMSY) > SHEEE [ IR -
ez 1]

HN AR

! =N
___R3
R-1J\N/ N

Rl‘\)\ RS

2L

—— 2 B¢ (single bond) ZEE§E (double bond ) ;
Azl (C) ZiE (N) |
R'Z& (H) -~ -NH; 53 Ci.s WE SHET 3#ATGei R (alkylthio )

6
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TERZEURAY Cor0 755 BZEURAY 5 10 EZHSADRZEI3I Z 8 &
ZEBRGEEY » BA—SEEEG R TIIER B FHRAE - &
PAK Ci.s U EHESGT HEAEE: ©
[0026] AZEATNMEHS—FEANEENEESS | ForiHEEYIZ T
% HESWTEREAT | PRRIEE
B | LR, 2 FOTAU b B EE R 3 i L S YETR
FE - DIBF B2 2A By L&y
SR 2 REPER | PRSI AT EEE K 2A FUREEYEEE2S
4 FrnH L EYETRIE - DIEMHEEAIEES 5 FrmiHEEY)
e SR 3 b ER 2 PETEUE AT AEES S FrRiUEE B A e 6
TR EEYEITRE » DIBH BB 7 s bay
HER 4 0 KPR 3 PATEE R EER 7 Rt EEYEE AR
2B A L EYTERREERIE (basic condition ) NHEFTIME » LABIF AL
25 8 FinrEEY)
WER S P ER 4 AT HAVA B2 8 FrneU L&A R 9
B & ETRIE » DIEHEHAEZE R 10 Frrgy &%)
HER 6 1 P ER 5 hATELE HAY{EEE S 10 Frne L&Y M IRIR
(acidic condition) TH#E{TFE » DABHE HAEE K 11 FrnaE&Y
HER T REPER 6 TR VA EEE S 11 BRI L&A EEE
2C A b EYETRIE - DI e 12 Frmiba® s PAk
HEE 8 | TEREMEIRIE TP ER 7 RTEUE HRV{E2 = 12 Fimiba
VIR (REEEAE TR - DA A B2 1a FRAEEY -
[KFEAS 1]
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r=oc13 Cl O  R2CH,~MgX CI OH Cro, ¢ o

1 S e ey
)\ OH HEE1 R'* /\ WER 2 R‘J\N//‘\CI S R‘)l\N/ cl
PG-NH, PNn o , DMF-DMA POnn o r LEINES
2B NI X R N - N (o}
sHs R ONT el s R‘J]\N/ e TI oM
. 1 11
R PG, R .
HN '
“oe oy %
2c R'J\N/ R N R
g R~ gs . REAgs
12 1
ERMEAR 1 &
PG EfZ{rzEX (amine protecting group ) ;
WHEEE 1a FREVEEY) Eﬁlﬂ bﬁ_ﬁ PR ZALEYIRINTAEY) -
EF‘ 2R A 2K ER *RYLUR RO AIM{EEE 1 EF‘fﬁﬁ

F{}

[0027] TR RN LS, | FrRE L
% BAa TEREAR 2 PRRIISE |

SEEE 1 1 WSUMEEER 2A FRREI LAY LES, 14 FrREI LS
FIHE » DI AR 15 FRREI L ey

SEEE 2 1 SEEE | DRI 15 FRRA L A sa L
16 FOREI LS YIEATINE » DB AEE R 17 Bt ;

SEEE 3 1 JSPER 2 CHFRBUE AT 17 PR S s L
2B FRAME ST IE - AEME A2 18 FrRiba )

BN 4 1 SEER 3 R A B, 18 PR LA s LA
19 FRAI SR NE - DI HHAEE R 20 FRmii b ey

SHEE 5 ¢ YIEER 4 thETEIEHATAEE R 20 BRI b
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2C BNty b Esn M ETTRIE - DIBFH MBS0 21 Foreyt
e LAk

SR 6 FERRMERIRE TR 5 PATEA HATAHEEES 21 FrRAEE
VIREOREEEER - DI A AEEE 1b Brrv b &Yy -

S A= 2]

cl o ¢t o cl PG\NH o)
)\/U\ $0Cl, | R2-NH, Rz PG-NHp R?
N7 H 14 N Cl 18 N N 28 N N
LA 4P L NOUw
R N7 Tai HBR R N7 Tl S R'” N7 “clI R "N ¢l
2R 15 17 18
3
HNR , R?
2 4 PG, .~ -R N
CH,0 PG\~ n-R R RS NN HN N
19 : 2c N 0 N o)
S
JNI\ ° ML re pEme AL A R
3884 RY SN al S5 R °N7 N R °N” °N
R4 R5 Rd\)\Rs
20
21 1b
EREAF 25
=R e = .
PG Eﬂﬁ'{%ugg ’

B 16 FReEEY) » RUEES | FimmZb&tTEY » &
m——RE#E MAEE > HR R R RUK REBIMEER | thFF
[0028) AEFHATMEHE—FEAREEHENEZES 1| FrRibe&wz )
% HESWO TRREAR 3 BRI |
HE 1 BB 2A B bE&EN{EEE 14 Bty b &Y
TTRIE » IEMERIEE 15 Frorr &Y |
ER 2 1 REPER 1 AT E A HAVA B 15 Frns b & s bgE =

10
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22 Frmi & YEITIE - DI A EEE R 23 P B e - UK
BEE 3 1 BPER 2 PATERELRVAERR 23 FREH A e bE K,
2C Frmi L& YITERR EERSE T TRUE DL A0 EERSE 1e FRiv EE

Yy
[KIEAT 3]
a o SO,Cl, ca o HNSNHCE HNTSN Rd\jiRs WS
| R N Yo
/kN an -:/-!;1 R‘/N\N\ cl i : R‘JNl\N\/ C|o - R1/“\)N4)\N/RJ
; P 883 R RS
TEREAT 3 &
WYEES 1c iV EEY) - Eﬁﬂf hf—i‘t 1 iRz AL&INCTEY)
h—— 2% A 2% HR *R*DUK RO AIGMEEES 1 EPEE
EF -

[0029] ZARZFBATRIRAL—ERINTEPIBOAEE P13 Bl HRFAAVE
SEAHRCY) - HESRTMATS EITEY - OB REY) » sHEEEE L]
ZHVEERE > DMERyEMERST -

(00301  psh - AEFHAIMRE— A TR B2 P13 SRR RA
AR B indHE Y - HESRTRAEESTENTAEY) - T2 EEY) - (HE
28 FRTREZ AVERSE - DATE Ry EtERT ©

11
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[0031] HZHIRHA

[0032) - AEFBAMVFEDT ELTAYTE R BIEMENR] P3 MBS F EAHE
BR - FILHE AR S0 P13 REERIER - SEUIMEER - JiE
2 TESEE -~ AJE - KEBEEBREE (colorectal cancer ) ~ FFJE (liver cancer )
=& (stomach cancer) ~ fEJEJE (pancreatic cancer) » th%‘,E”E - JE fEEE RS

( peritoneal metastasis) ~ F7/&J& (skin cancer) H%%E’E ( bladder cancer) »
FiiZIAFJE (prostate cancer )~ FHAKIEEE (thyroid cancer) ~ ffifEE ~ B AR
(osteosarcoma ) ~ ZE4ERE (fibrous tumor ) [DLZREYEE (brain tumor ) ZERENE -
WEEVEERAENR ~ ZEEMAIIURE - ZHMEE(LAE (multiple sclerosis ) »
F 1 BUEPRIR (type 1 diabetes ) ~ BHRAFI#EETLH#E (hyperthyroidism ) ~ FJL##
. 77 (myasthenia )~ 7gfZ G5 ( Crohn’s disease )~ BAERELE M55 38 (ankylosing
spondylitis ) ~ 4= F7 % ( psoriasis ) * H e e &4 (autoimmune pernicious
anemia) DLUNASECHEMREE (Sjogren's syndrome ) FEH RS RIEHRR > LK A1E
MERHZE MR < (COPD) ~ £&:3% (rhinitis) ~ &l (asthma) ~ 1SR E
% (chronic bronchitis ) {82 3% %K (chronic inflammatory lung
disease ) ~ #7ffifF (silicosis) ~ ffi%5E1% (pulmonary sarcoidosis) ~ FgfE 3%
(pleurisy ) ~ fifi 38 (alveolitis ) ~ [ 3% ( vasculitis ) * ffisgi & (emphysema ) ~
fifize (pneumonia) DL K TSR EBHEIEME ( bronchiectasis ) =5 110k 38 &< 5

(respiratory disease ) °

\

[EAEES]
[0033] 4%
(& =]

[0034] i EBEBIRIEREE
[0035] DUF/RHEHiAZERT -
[0036] ASEBHIREMEZER 1 FrrdIbed) - B2 EEY) 5
BeLE O HEZ VB ¢
B2 1]

12
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RE_A s

(B 1

— R ;

A BRE (C) i (N ;

RUEE, (H) » -NH, 55 Cy.s F 2 B3 AR AL

R2EL4, ~ -ON ~ Cys HY ELBHEE SRATKERE + SREAAT Cor BRIRESURE |
o REEDIR A BEE 0 ROEREE

R LR R BTG T N, Crs NS S BAIES S

RO DU RO EDAEEL RO LUK RUBEMET TR 5 & 7 B2 RER IS
ek RBEAE NS EEET MR

R7
7
/N /- T
X = X
R® \Nr/ | /_RB RS, N /—RB 2 g | \—Ra
R5 ﬂEz (o) Y -0 .- N N N

AN AN R

R‘*n\w ® R,/%:D}Ra RW\N@(L/)
R? N A =% 0 ;

Hep > nZ—5K 0% 3 1%
Ré 2 REURAYEEUREY Co0 775 » BEEREVARIEEUHY 5 £ 10 BZ5
o RS EESRE S ERRT  ZHETREGRHEET  &F
FUAKBR R FRTiE R avEEdl - FEZ RS AU R AR &+ - B
B EEE N TPIETER  FHE PRV E « & - Cls I EEECHHE
AOKEEs » DA Crs IV E SIS SRR eRaE A -
R7LLK REZEIIIEIRT » E ~ -CN ~ -OH ~ REULAVEELAHY Co10 75
B REUCRYEEAY 5 2 10 B85 A M A 2R — S ERER T
ZHETHREENHEEET  fEFURBRIEFA#ERVEE - Cs INEH#

13
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ST SEHIEES © Crs B SIS IR SR © Cs VB HS L BAVR S
5 Cus WE ST HEIEREEE - Cus WE B BT E » 5E
NRORY » £t RO BB RO BBIINEET - Crs (N ESES S BAIME: ~ Crs
LS ST ~ REUREVEREURAT Coro F5EE ~ SREURAVECEL A
SE 10 B ESE S EAE NS ERET ST REE
FET - EETURFRETFRERNEL » SERIAMRIREG 3 % 8
B2 BEEE  RBREAE NSEREET  ZEETFREAREE
BT - SETFURGE ARSI « ER0URHT Coro 355 ~ SEUHT
5T 10 B HSS RN RZEURE 3 F 8 B RIBE Tt » BA NS EE
EA T HIFTRE . BEAE AR RS ¢ RIZ IR Cos BV ELSHE S SRATITES -

@
[0037) efEsth > (B2 1 >
- R E S ;
A Zhx (C) =& (N)5
R!' & * -NH, 5 iR E (methylthio) ;
R ZEH ~ -CN ~ C3 FWE ST H#ATGEE « REUCHT Css IRIERE NN E
R DU R B AVEJR T2 Cis BV E B HETA © 505
R? DU RY AL R LUK RYBEWRETFIMPE 5 £ 7 B2 KRBTV EIR
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o /r;”g;) %p@
F TTD\F cn\é o cI '\é o] i

[0042] AR 1 Frmi &Y= A TIHEEY |
<1>4- ((1- (5-F-4-HIE-3-55-3 4- T GEmiiI-2-4 ) ) Baks) MiiE
Fo[R3d m o -5 ( &H ) - @ ( 4 C C 1-
(' 5-chloro-4-ox0-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
@ pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<2>4- ((1- (5-8-4 fI&-3- (MEoE-3-5) -3.4-"sUEMf-2-5 ) 24 ) M
EL) M H[2,3-d]snE-5 (8H) -ffd (4- ((1- (S-chloro-4-oxo-3- ( pyridine-3-yl)
-3,4-dihydroquinazoline-2-yl) ethyl) amino) pyrido[2,3-d]pyrimidine-5 ( 8H)
-one ) ; |
<3>4- ((1- (5-F-4 fIFE-3- (UIE-2-55) -3,4-ZFIEmEk-2-5 ) 28 ) B
£L) MEIE F-[2,3-d| & E-5 ( 8H ) -l (4- (( 1- (5-chloro-4-0x0-3- ( pyridine-2-yl )
-3,4—dihydroquinbazoline-2-yl) ethyl ) amino) pyrido[2,3-d]pyrimidine-5 ( 8H)
-one ) ;

<4>4- ((1- (5-8-3- (3,5-ZFmAE) -4 fIE-3.4-ZgEngni-2-5 ) Z5)

18
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F L ) BEEE FE[2,3-d] 8 0E-5 ( 8H ) -H ( 4-(( 1-( 5-chloro-3-( 3,5-difluorophenyl )
-4-0x0-3,4-dihydroquinazoline-2-yl ) ethyl) amino) pyrido[2,3-d]pyrimidine-5

(8H) -one) ;
<5> 4- ((1- (8-&-1-HIF-2-FHE-1,2- “F BEIK-3-2 ) 48 ek ) Mg
¥ 3d m o s ( sH ) - M (4 ( ( I

( 8-chloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<6> 4- ((1- (2-FmEmk-3-5) 28 ) KAL) MHIEF[2,3-dMEnE-5 (8H) -H
(4- ((1- (2-phenylquinoline-3-yl) ethyl) amino) pyrido[2,3-d]pyrimidine-5
(8H) -one);
<7> 4- ((1- (6-%-3- (ME-2-4) MEph-2-A) 25 BB Mg (2,3-d]
- BEnE-5 (8H) -Hd (4- ((1- (6-fluoro-3- ( pyridine-2-yl) quinoline-2-yl) éthyl)
amino ) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<> 4- ((1- (7-%-2- (3-JAE) EW-3-5) Z&) KBE) MEF([2,3-d]
mEE-5 (8H) -ffd (4- (( 1- (7-fluoro-2- (3-fluorophenyl ) quinoline-3-yl) ethyl )
amino ) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<> 4- ((1- (7-%-2- (OLoE-2-A%) VEIR-3-A) ZReEs) MENEFF[2,3-d]WslE

-5 (8H) -fiiid (4- (1- (7-fluoro-2- (pyridine-2-yl) quinoline-3-yl ) ethylamino )

pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<10>4- ((1- (4,8-—&-1-fHIE-2-FE-1,2- g BEEE-3-5) 2&) FE)
tomE F O[23d] W E -5 ( 8H ) - B O ( 4 ( ( I-
( 4,8-dichloro-1-ox0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )

pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<11>4- ((1- (8-F-4-F-1-HIF-2-75-1,2- S AEW-3- 5 ) Z&) k)
I BE O [23d W oIE -5 ( 8H ) - F ( 4 ( ( 1-
( 8-chloro-4-fluoro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl )
amino) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<12>4- ((1- (5-F-4-HIE-3-54-3,4- G Emiuk-2-5 ) A ) Bekk) Mg
FoR3d m o -5 ( sH ) - B ( 4 ( ( I
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¢ 5-ﬂuor0-4-oxo-3-pheny1-3,4-dihydroquinazoline-Z-yl ). propyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;‘ |
13> 4 (2 (S-FA-BIE 33 A T R 2 ) IIEE-1-5E ) THnE
3 [R3d W O 5 ( sH ) - W ( 4 ( 2
(' 5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
pyrido[2,3-d]pyrimidine-5 (SHj -one ) ;
<14>4- (2- (8-F-1-fIE-2-FE-1,2- "G REM-3-55 ) MEr&uE-1-£6) e
#Fo[23d m o -5 ( 8 ) - B ( 4 ( 2
( 8-chloro-1-0xo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1-yl )
pyrido[2,3-d]pyrimidine-5 (8H) ‘-one) ;
<15> 2-fFk-4- ((1- (8-&-1-flI&E-2-7E-1,2- T s BEM-3-5 ) Z&) I
B M sE I [23-d W E -5 ( 8H ) - E ( 2-amino4- ( ( 1-
(' 8-chloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<16> 2-figrAk-4- (2- (8-8-1-(I&-2-F4-1,2- " g FREM-3-55 ) MEr&IE-1-
Z ) 0k g 3 [2,3-d] ¥ g 5 ( 8H ) - By ( 2-amino-4- ( 2-
( 8-chloro-1-0xo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1 yl )
pyrido[2,3-d]pyrimidine-5 ( 8H) -one)
<17> 4- ((1- (8-F-1-IF-2-FA5-1,2- " G RIEWR-3-5 ) L5 ) BE) -6-
HOE Mt oo JF [23d] M %E S (8H ) - B (4 ( ( 1-
(' 8-chloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-6-methylpyrido[2,3-d]pyrimidine-5 (8H) -one) ;
18> 24 ((1- (8-F-1-[UE-2- 61,2 “H B35 ) Z5) B
£ ) -6- FF A UL UE I [2,3-d] B g -5 (8H ) -Ed ( 2-amino-4- ( ( 1-
( 8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-6-methylpyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<19> 4- ((1- (8-F-1-{HIF-2-H8k-1,2- G IRE-3-5) ZH) Jest) -5-
Bl & -58- = 4 Ok BE I [23-d] W OUE -6- B AL B (4 ( (1
- (8-chloro-1-ox0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
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-5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carbonitrile ) ;

<20> 4- ((1- (8-F-1-IE-2-E-1,2- G REM-3-5 ) ZH&) BB -6-
# Mt ooE F o[23d] W E -5 ( 8H ) - F (4 ( ( I-
( 8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-6-fluoropyrido[2,3-d]pyrimidine-5 (8H) -one) ;

Q1> 4 ((1- (S-Fed-HIE-3-FH3,4-— FEWHi2-5) Z5) ) -6-
A Mt oE A [23d] oW -5 (8H ) - B (4 ( ( I-
( 5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
-6-fluoropyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<22> 6-F-4- ((1- (S-F-4-{IF-3-F5-3,4- —EEmIph-2-55 ) 24 FE)
WomE 3 [23-d] B BE -5 ( 8H ) - i ( 6-chloro-4- ( ( 1-
( 5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<23> 6-F-4- ((1- (8-F-1-HIF-2-FE-1,2- G EEH-3-) Z5) IEE)
ot oE 3 [2,3-d] B " -5 ( 8H ) - fd ( 6-chloro-4- ( ( 1-
( 8-chloro-1-0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ; )

<24> 6-5F-4- ((1- (4,8-_&-1-HIF-2-FF-1,2- _F EZEW-3-5) Z5) fF
B) U UE 3 [23-d) BEE -5 ( 8H ) - B ( 6chlorod- ( ( 1-
( 4,8-dichloro-1-o0xo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<25> 2-fEk-4- ((1- (6-F-3- (MEME-2-5L) MEmf-2-5) 28 ) Rk ) mhng
F[2,3-d]mE0E-5 (8H) -fd (2-amino-4- ((1- (6-fluoro-3- ( pyridine-2-yl)
quinoline-2-yl) ethyl) amino) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<26>4- ((1- (6-%-3- (MhrE-2-E) EEWR-2-5) Z5) BrREL) MEF[2,3-d]
wEE-5 (8H) -FH (4- ((1- (6-fluoro-3- ( pyridine-2-yl) quinoline-2-yl) ethyl)
amino ) pyrido[2,3-d]pyrimidine-5 (8H) -one) ; '

<27> 4-((1-(6-5-3,4- = (MLBE-2-55 ) MEmh-2-55 ) 28 ) S ) Mg [2,3-d]
wEE-5 (8H) -F (4- ((1- v(6-ﬂuoro-3,4-di ( pyridine-2-yl) quinoline-2-yl)
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ethyl ) amino) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<28> 4- ((1- (6-F-3-FF-4- (MEnE-2-) MEf-2-5) 25 ) feks) Mg
3[2,3-d]mE0E-5 (8H) -Fd (4- ((1- (6-fluoro-3-phenyl-4- ( pyridine-2-y1)
quinoline-2-yl) ethyl) amino ) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<29> 4- ((1- (6-F-4-fIF-3- (MEBE-3-5) -3,4- " iEmhiph-2-55 ) 24 )
RS Y ILBEHE[2,3-d] W E -5 ( 8H)-HE( 4-( ( 1-( 6-fluoro-4-ox0-3-( pyridine-3-yl1)
-3,4-dihydroquinazoline-2-yl ) ethyl) amino ) pyrido[2,3-d]pyfimidine-5 (8H)
-one) ; . |
30> 4- ((1- (694 BIE-3- 553 4~ M 24) Z25) Bk ) heoe
o3l W ow s ( sH ) - B (4 ( (I
- ( 6-fluoro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 ( 8H) -one) ;

31> 4- ((1- (6-%-3- (3-F|AE) -4-HIF-34- " GEf-2-5 ) 25 ) g
) BEEEFE[2,3-d]MEE-5 (8H) -fid (4- ((1- (6-fluoro-3- (3-fluorophenyl )
-4-0x0-3,4-dihydroquinazoline-2-yl ) ethyl) amino) pyrido[2,3-d]pyrimidine-5
(8H) -one) ;

<32>4- ((1- (5-&-3- (2-8FEHE) 4-f{IF-3,4- " qEMIR-2-5 ) Z5)
ML ) MEREFE[2,3-d]EE-5 (8H ) -Ffi (4- ((1- (5-chloro-3- ( 2-chlorobenzyl )
-4-0x0-3,4-dihydroquinazoline-2-yl ) ethyl) amino) pyrido[2,3-d]pyrimidine-5
(8H) -one) ;

<33> 4- ((1- (6-F-4-fIR-3- (UbiE-2-BHE) 34- S EmH-2-5) &
) BEE) HErEFH[2,3-d]mErE-5 (8H) -Hi (4- ((1- (6-fluoro-4-oxo-3-
( pyridine-2-ylmethyl ) -3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<34>4- ((1- (5-8-3- (Otog-2-F) mEf-2-5 ) 25 ) Meks) MhiEd(2,3-d]
wEmE-5 (8H) -H (4- ((1- (5-chloro-3- ( pyridine-2-yl ) quinoline-2-yl) ethyl)
amino ) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<35> 5+ ((1- (5--A-BI-3-563E3 4- T EEIBH-2- ) Z38) HEgk) -3-
A 23— E W EHMSdErE-4 (1H) -F (5 (C1-
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(' 5-chloro-4-ox0-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
36> 5+ ((1- (5-Fea-BIF3- (MEmE-3-5) 3,4-ZEEEI-2-55) Z5)
B ) -3-H A -23- TG LE FF[4,5-d] -4 (1H) -FF (5- ((1-
( 5-chloro-4-0x0-3-( pyridine-3-yl )-3,4-dihydroquinazoline-2-yl )ethyl )amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ; -
<37>5- ((1- (5-&-3- (3-FA L) 4-fIF-3,4- " GuEmimh-2-5 ) Z5) %
£) -3-FE-2,3- g mIEH(4,5-d]mEE-4 (1H) -ffd (5- ((1- (5-chloro-3-
( 3-fluorophenyl ) -4-oxo-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;
<38> 5- ((1- (5-F-4-IE-3- (m-FFERE) -3,4- " GEEMI-2-5 ) Z4)
B A ) -3-H A -23- Z g BN [4,5-d] e -4 (1H) -Bd (5- ((1-
- (5-chloro-4-ox0-3- (m-tolyl ) -3,4-dihydroquinazoline-2-yl) ethyl) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<39> 5- ((1- (8-F-1-HlE-2-F5-1,2- " S EEM-3-5 ) L5) IaE) -3-
HE23-"g WEHFMBS5duE-4 (1H) - (5 (C1-
( 8-chloro-1-o0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<40> 3-FAEL-5- ((1- (2-7REEmk-3-55) 2% ) Bk -2,3- @ MgiEF[4,5-d]
MEIE-4 (1H) - (3-methyl-5- ((1- (2-phenylquinoline-3-yl) ethyl) amino)
-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<41>3-FEL-5- ((1- (2-7REEmk-3-4) 255) B ) -2,3- s e d[4,5-d]
vﬂfi‘f,"‘ﬂﬁi-4 (1H) -fd (3-methyl-5- ((1- (2-phenylquinoline-3-yl) ethyl) amino )
-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<42>5- ((1- (48-Z 8 1-BIE-2-55-1,2- T S REHE-3-2) ZHK) B)
3-HE23- “ G EIEHSdER-4 (1H) -F (5 ((1-
('4,8-dichloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one);
<43> 5- ((1- (5-m-4-MIE-3-FE-34- T qEnnh-2- 5 ) WE) BA) -3-
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A -23- Z g B IE I 45dmiE4 (H) -F (5 ((1-
( 5-fluoro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) propyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<ad> 5 (20 (S-EA-BIE-3-2E 3 4- T 25 ) THEIGUE-1-L ) -3-
23 S HE RSB R4 (H) - (5 (2
(' 5-chloro-4-oxo0-3-phenyl-3,4-dihydroquinazoline-2-yl ) pyrrolidine—l-yl )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<45>5- (2- (5-F-4-HIE-3- (MEoE-3-F) -3,4- ZFEmenph-2-£ ) IHErgrE-1-
£ 3-FE-2 3- T EMEEFE[4,5-d]mEnE-4 (1H) -FH ( 5- (2- (5-chloro-4-0x0-3-
® (  pyridine-3-yl ) -3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<46> 5- (2- (5-8-3- (3-@mAEs) -4-MfIF-3,4- " S EmIf-2-5 ) MEIEIE-1-
) 3-EE-D 3- T A LE I [4,5-dEIE-4 (1H) -FF (5- (2- ( 5-chloro-3-
( 3-fluorophenyl ) -4-ox0-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<47>5- (2- (5-F-4-fIE-3- (m-BZEE) -3,4- " GEmRIpf-2- 5 ) OhognE-1-
) -3-HE-2,3- —GWEIEFF[4,5-d]ENE-4 (1H) - ( 5- (2- ( 5-chloro-4-o0x0-3-
( m-tolyl )  -3,4-dihydroquinazoline-2-yl )  pyrrolidine-1-yl )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<48> 5- (2- (8-F-1-IE-2-FKE-1,2- " & FEk-3-5 ) MEgng-1-£) -3-
HA&-23- Z & W I 4S5dmiE-4 (1H) -F (5 (2
( 8-chloro-1-0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1-yl )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<49> 5- (2- (5-F-4-HIE-3-HE-3,4- G IS [2,1-f][1,2,4] =IE-2-£E ) 0HE&
WE-1-A ) -3-F A -2,3- = W IE H [4,5-d] g4 (1H) -FF (5- (2-
( 5-chloro-4-oxo-3-phenyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl )
pyrrolidine-1-yl ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H )
-one ) ;

<50> 7-HgEs-5- ((1- (5-FA4-IF-3-755-3,4- " g -2-£ ) 258 ) B
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B -3-BE-2,3- T EMEIE H[4,5-d]wE-4 (1H) -Fd ( 7-amino-5- ((1-
( 5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;
<S1> TS ((1- (S-S-A-BIF3- (HBE-3-55) -3,4- A -2- )
ZH) B ) -3-HE-2,3- TG e R [4,5-d]iEE-4 (1H) -Fd (7-amino-5-
((1- (5-chloro-4-o0x0-3- ( pyridine-3-yl ) -3,4-dihydroquinazoline-2-yl) ethyl )
amino ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<52> 7-frEs-5- ((1- (5-8-3- (3-FAFE) 4-1F-3.4- " GEm-2-£) Z
BE) Medk) -3-FE-2,3- T s IE I [4,5-d]EmE-4 (1H) -FH (7-amino-5- ((1-
( 5-chloro-3- ( 3-fluorophenyl ) -4-oxo0-3,4-dihydroquinazoline-2-yl ) ethyl )
amino ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;
<53> 7-fEEk-5- ((1- (5-F-4-fIE-3- (m-BFFEE) -3,4- " GEmipk-2-55 )
ZH) BB -3-HE-2.3- g e (4,5-d)mEnE-4 (1H) -Fd (7-amino-5-
(( 1-( 5-chloro-4-oxo0-3-( m-tolyl ) -3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<s4> TS ((1- (8-Fe1-AIR2- 301 0-— R34 Z3) B
£ 3-FE-23- T EIEIE I [4,5-d)E-4 (1H) -Fd ( 7-amino-5- ((1--
( 8-chloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;
<55> 7-PEE-3-FREL-5- ((1- (2-ZRmEmh-3-5) 24 ) Mg -2,3-—aEne
[4,5-d]M%0E-4 (1H) -ffd ( 7-amino-3-methyl-5- ((1- (2-phenylquinoline-3-yl )
ethyl ) amino) -2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<56> 7-figEk-5- ((1- (5-F-4-fIE-3-E-3,4- g EEmMbuif-2-55 ) A By
£ -3-BE-23- — FWELE H[4,5-d|E0E-4 (1H) -Fd ( 7-amino-5- (( 1-
( 5-fluoro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) propyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<57> T-REE-5- (2- (5-F-4-fIE-3-F5-3,4- G nph-2-5 ) EEIgE-1-
B -3-FHE-23- T E UEIEF[4,5-d] W IE-4 (1H) -FF ( 7-amino-5- ( 2-
( 5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
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-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one ) ;
| <58> TS (2- (S-B-A-HIE-3- (HIE-3-5) 34- -2 )
B 15 ) -3-FAEE-2,3- AR UEIEFE4,5-d]mEE-4 (1H) - ( 7-amino-5- (2-
( 5-chloro-4-0x0-3- ( pyridine-3-yl ) -3,4-dihydroquinazoline-2-yl )
pyrrolidine-1-yl ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H )
-one ) |
<59> 7-fEs-5- (2- (5-8-3- (3-FAE:) -4-HIF-3,4- —FEmMf-2-5 ) it
DRIE-1-2E ) -3-FIEE-2,3- — SUE 3 [4,5-d]E-4 (1H) B (7-amino-5- (2-
(' 5-chloro-3- ( 3-fluorophenyl ) -4-ox0—3,4-dihydroquinazoiine-Z-yl )
pyrrolidine-1-yl ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4. (. 1H )
-one)-}; _ . . :
<60> 7-PEEE-5- (2- (5-F-4-HIE-3- (m-FREEER) -3,4- " EEmiubt-2-45 ) itk
M1 ) -3-FHE-2,3- T gUEIE H[4,5-d]PENE-4 (1H) -fH (7-amino-5- (2-
- (5-chloro-4-ox0-3- (m-tolyl ) -3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl)
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<61> 7-fgE-5- (2- (8-F-1-(IER-2-FE-1,2- " G RuEI-3-5 ) MEIgnE-1-
H) 3-HE23- T EWEF[4,5-dEE-4 (1H) -F (7-amino-5- (2-
~ ( 8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) pyrrolidine.—l-yl )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<62> 5- (1- (8- 1-QIE-2-FF5-1,2- “F B35 ) Zfse ) -3-7.56-2,3-
T W OhE O [45d] mEoLE 4 (1IH ) - B O( 5- (1
( 8-chloro-1-ox0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )
-3-ethyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ; |
<63> 5- (1- (8-8&-1-{I5F-2-7F-1,2- “E EMh-3-55 ) ZHgEs ) -3-IN4-2,3-
= W oE 3 (454 W % 4 (1H ) -8 (5 (1
( 8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )
-3-propyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<64> 5 (1: (8-8 -2 36512~ G35 2B ) -3 37
23- T W OUE H [45d] W uE 4 ( 1H ) -F (50 (1
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( 8-chloro-1-0xo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )
-3-cyclopropyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ; |
<65>5- (1- (8-F-1-fIEF-2- 3K E-1,2- "R EEW-3-5 ) ZHEE) 3-8
23 O W VE 4S5 B % 4 (1H) - @ (5 (1

( 8-chloro-1-0xo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )
-3—cyclopeﬁtyl—2,3-dihydropyrimido[4,5-d]pyrimidine—4 (1H) -oné) ;
<66> 5~ (1- (8- 1-FIF-2-1 2~ FAREI-2) 2B 3-RPA
23 T E WU IS E 4 (1H) -B (5 (L

( 8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )
-3-isopropyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<67>5- (1- (5-F-4-(I5F-3-75-3,4- G IEmbIig-2- 58 ) NREEL) -3-RINE
23- = & M OUE O [45d] W o 4 (1H ) - B (5 (1

( 5-fluoro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) propylamino )
-3-isopropyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;
<68> 5- ((1- (5-F-4-IE-3-555-3,4- “ FEmnk-2-5 ) Z5L) frsk) mrng
7 [45d ®m = -4 ( H ) - B ( 5 ( C 1

( 5-chloro-4-oxo-3Qphenyl-3,'4-dihydroquin'azoline-2-'yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<69> 5- ((1- (5-F-4-(I&F-3- (MEoe-3-F) -3,4- s mEmnf-2-5 ) Z5)
REES )WELE F[4,5-d]EnE-4( 1H)-FH( 5-(( 1-( 5-chloro-4-oxo-3-( pyridine-3-yl )
-3,4-dihydroquinazoline-2-yl ) ethyl ) amino ) pyrimido[4,5-d]pyrimidine-4 ( 1H )
-one ) ; |
<70>5- ((1- (5-8-3- (3-REHE) 43 4- T HmENIk-2-2) Z5)
7 ) BELEFE[4,5-d|mEnE-4 (1H) -FF (5- ((1- (5-chloro-3- ( 3-fluorophenyl)

- -4-0x0-3,4-dihydroquinazoline-2-yl ) ethyl ) amino ) pyrimido[4,5-d]pyrimidine-4

(1H) -one);
<71> 5- ((1- (5-8-4-flE-3- (m-FFZEEL) -3,4- g mhiph-2-5 ) Z5)
RiHL ) VELEFE[4,5-d1E-4 (1H) - (5- ((1- (5-chloro-4-o0x0-3- (m-tolyl )
-3,4-dihydroquinazoline-2-yl ) ethyl ) amino ) pyrimido[4,5-d]pyrimidine-4 ( 1H)
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-one ) ; .
<725 5- ((1- (8- 1-BIE2- 2551 2- T ERE35) Z5) Bekt) Wi
¥ o[@45d = w 4 ( H ) - B ( 5  C 1

( 8-chloro-1-0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<73> 5 ((1- (5-8-A-FIS-3- 553 4- T EIHIE[2, 1)1 2,4] S HE-2-55) Z
BE ) BE) BIg FUs5sdwmeE-4 (1H) -F (5 (C1-
( 5-chloro-4-o0xo0-3-phenyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl ) ethyl )
amino ) pyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;
® <74> 5- ((1- (2-ZKMEmk-3-5) L5 ) Mek) WENEF[4,5-dmnE-4 (1H) -
B ( 5-(( 1-( 2-phenylquinoline-3-yl ) ethyl ) amino ) pyrimido[4,5-d]pyrimidine-4

(1H) -one)
<755 5- ((1- (5-FA-BIE3 3 4~ B 2 35) Z96) ) T
¥ o[45d = wE 4 ( H ) - B ( 5 ( (C 1-

( 5-fluoro-4-0x0-3-phenyl-3,4-dihydroquinazoline-2-yl ) propyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<76>5- (2- (5-F-4-(5-3-555-3,4- G RN ) DHEPEIE-1-55 ) BEIE
H [45d wm wE 4 ( WH ) - B ( 5 ( 2-
Py (' 5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<77>5- (2- (8-F-1-IF-2- (MboE-3-F) -1,2- F ZEW-3-5 ) MErgg-1-
£ ) BEIEF-[4,5-d)wEnE-4 (1H) -HF (5- (2- (8-chloro-1-0x0-2- (pyridine-3-yl )
-1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1-yl ) pyrimido[4,5-d]pyrimidine-4
(1H) -one) ;
<78>5- (2- (5-F-4-fIF-3- (FhE-3-) -3,4- " GEmRIpk-2-5 ) NHLIgnE-1-
£ ) WEEFE[4,5-d]0EE-4 (1H) B (5- (2- (S-chloro-4-0x0-3- ( pyridine-3-y1)
-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl ) pyrimido[4,5-d]pyrimidine-4
(1H) -one) ; ,
79> 5+ (2- (583 (G- 43,4~ T2 4E ) HEIgiRe-1-
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) WEI[4,5-d)iErE-4 (1H) -Fd (5- (2- (5-chloro-3- (3-fluorophenyl)
-4-0x0-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<80> 5- (2- (5-F-4-flIF-3- (m-FFE) -3,4- " GUEmnt-2-25 ) MEEIgug-1-
) WrEF[4,5-d]eErE-4 (1H) -ER (5- (2- (5-chloro-4-o0x0-3- (m-tolyl)
-3,4-dihydroquinazoline—2—yi) pyrrolidine-1-yl ) pyrimido[4,5-d]pyrimidine-4
(1H) -one) ; |
<81> 5- (2- (5-F-4-(IF-3-F55-3 4- “F IR [2,1-0][1,2,4] =E-2- KL ) OHLIK
0 -1- B ) W UE JF [@ASd w4 (1H) -8 (5 (2
( 5-chloro-4-oxo-3-phenyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl )
pyrrolidine-1-yl ) pyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;
<82> 5- (2- (5-8-3- (3-GEE) -4-[IE-3,4- —EMI&[2,1-f][1,2,4] = E-2-
) MEREUE-1-B ) BELEIF[4,5-d]uErE-4 (1H) -F8 (5- (2- (5-chloro-3-
( 3-fluorophenyl ) -4-oxo-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl )
pyrrolidine-1-yl ) pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<83> 7-figFk-5- ((1- (5-F-4-flISE-3-75-3,4- T gEiIf-2- 5 ) K B
B ) B Ug 3 [4,5d] ¥ g -4 ( 1H ) - ( 7-amino-5- ( ( I-
( 5-chloro-4-ox0-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<84> T-HHk-5- ((1- (5-E-4-fIE-3- (ME0E-3-55) -3,4- g EEipf-2- 25 )
.85 ) J B YUiE 3 [4,5-d]mEnE-4( 1H)-FF( 7-amino-5-( ( 1-( 5-chloro-4-oxo-3-
( pyridine-3-yl ) -3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<85> 7-fk-5- ((1- (5-&-3- (3-H KA ) -4-(IIF-3,4- —GEMit-2-5) 2
B) BBFE) BEIEH[4,5-d)¥%0E-4 (1H) -Fi ( 7-amino-5- (( 1- ( 5-chloro-3-
( 3-fluorophenyl ) -4-oxo-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<86> 7-ffr k-5~ ((1- (S-F-4-HIF-3- (m-FHEEL) -3,4- GAEIIf-2-25)
O EL BEIE FE[4,5-d]WENE-4( 1H ) ( 7-amino-5-(( 1-( 5-chloro-4-0xo0-3-
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( m-tolyl ) -3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<87> 7-fFk-5- (1- (8-&-1-fIFE-2-FE-1,2- & FEE0-3- ﬁ) Z,H"’ﬁ) 17
g F [45d = g 4 ( 1H ) - B ( 7-amino-5- ( 1I-
( 8-chlofo-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) - ethylamino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one);

<88> 7-frkk-5- ((1- (5-%-4-%’%&-3-X%%A-:ﬁﬂttﬂ%[ll-f][1;2,4]511%-2-
) L&) BE) BRI [4,5-dEE-4 (1H) -FF ( 7-amino-5- (( 1-
( 5-chloro-4-ox0-3-phenyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl ) ethyl )
amino ) pyrimido[4,5—d]pyrimidine-4 (1IH) -one) ; |
<89> 7-flrFk-5- ((1- (5-8&-3- (3-mAE:) 413, 4- IS [2,1-6][1,2,4]
=ER-2-E) ZE) HgE) WENEF[4,5-d]vEE-4 (1H) - (7-amino-5- ((1-
¢ - 5-chloro-3- ( 3-fluorophenyl . )‘
-4-0x0-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<90> 7- H;‘E;E_;-S (C1-(2-FmEm-3-5 ) 2.5 ) fFE ) BEIEF(4,5- d][Iﬁ?H;E 4(1H)
- fd ( 7-amino-5- ( ( 1- ( 2-phenylquinoline-3-yl ) ethyl ). amino )
"pyrimido[4 5-d]pyrimidine-4 (1H) -one) ;

<91> 7-feke-5- ((1- (5-F-4-[15F-3-5555-3 4- T qEEmbipi-2- 5 ) &) B
= ) B UE F 45d g -4 (IH) - ( 7-amino-5- ( ( '1-
( 5-fluoro-4-oxo0-3-phenyl-3,4-dihydroquinazoline-2-yl ) propyl ) amino ).
pyrimido[4,5-d]pyrimidine-4 (1H) -one);

<02> TS (2 (5-FeA-HIR-3- S 34— I 225 ) IR TE-1-
A ) m® Ig 3 [45d] ¥ g -4 ( 1H ) - F ( 7-amino-5- ( 2-
( 5-chloro—4-oxo-3-phenyl-3,'4-dihydroquinazoli‘ne-2-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) :

<93> 75~ (2- (S--A-(IF-3- (HEIE-3-25) -3,4- G255 ) 0
015 ) T3 [4,5-d -4 ( 1H) -Bd ( 7-amino-5- (2- ( S-chloro-4-ox0-3-

( pyridine-3-yl ) - -3,47dihydroquinazoline—Z-yl ) pyrrolidine-1-yl )
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pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<94> 7-HEEE-5- (2- (5-&-3- (3-%AFE) -4-fF-3,4- G EMIM-2-5L ) 0t
MEIE-1-£L ) BEnE F[4,5-d]iknE-4 (1H) -fd ( 7-amino-5- (2- ( 5-chloro-3-
( 3-fluorophenyl ) -4-oxo-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (IH) -one) ;

<95> T-ith-5- (2- (S-e-4-BIE-3- (m-FIEE) 3,4- T PEURIH-2-26) e
MELE-1-£5 ) BEIE FE[4,5-d]¥E0E-4 (1H) -fd ( 7-amino-5- ( 2- ( 5-chloro-4-0x0-3-
( m-tolyl )  -3,4-dihydroquinazoline-2-yl )  pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<96> T-Fith-5- (2 (841251 0- T FEETH 35 ) TLIETE-1-
) BEFIE 3 [45-d) ¥ IE 4 ( 1H ) - Hi ( 7-amino-5- ( 2-
(' 8-chloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<97> T-FEEE-5- (2- (5-F2-4-fIE-3-7E-3,4- — g keg[2,1-1][1,2,4] = 1&-2-
B ) MEREEE-1-E ) WEUEH[4,5-d]EE-4 (1H) -FE ( 7-amino-5- (2-
( 5-chloro-4-oxo-3-phenyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl )
pyrrolidine-1-yl) pyrimido[4,5-d]pyrimidine-4 ( 1H) —one)

<98> 7-fgEE-5- (2- (5-8-3- (3-mAEE) -4-fF-3,4-— s Mg [2,1-4][1,2,4]
ZIR-2-5L ) EREIE-1-5L ) BEEF[4,5-d]mENE-4 (1H) -Fd (7-amino-5- (2-
( | 5-chl_oro-3- ( 3-fluorophenyl )
-4-0xo-3,4-dihydropyrrolo[2,1-ﬂ[1,2,4]triaziﬁe-2-yl ) pyrrolidine-1-yl )

“pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<99> 4- ((1- (8- 1-FUIF 2 1,2- ~IRSUEI38) Z35) etk -7.8-
=M R RS (6H) -F (4 (L
( 8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-7,8-dihydropyrido[2,3-d]pyrimidine-5 (6H) -one) ;

<100> 4- ((1- (8-Z&-1-fIE-2-FE-1,2- g BEmk-3-5) 25 ) fgk)
78 = O JE (234 % -5 (6H ) - B (4 ( (I-
( 4,8-dichloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
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-7,8-dihydropyrido[2,3-d]pyrimidine-5 (6H ) -one) ° | _
L0043) s - ALY | FRATEAY) TR Tl
EigvLaY)
<I> (8) -4- ((1- (5-F-4-{I58-3-55-3,4- " GEMEp-2- ) 25 ) A
Tt o FF [23-d] % S (8H ) -E ( (S ) -4 ( (1
( 5-chloro—4-oxo-3—phenyl—3,4—dihydroc-quinazoline-Z—yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<2> (8) -4- ((1- (5-&-4 {IE-3- (MLEiE-3-5) -3,4- " GEIf-2-5) Z
B B ) MEnEFt(2,3-d]uEne-5 (8H) -Fi ((S) -4- ((1- (5-chloro-4-oxo-3-
® ( pyridine-3-yl ) -3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<3> (S) -4- ((1- (5-&-4 {l&-3- (HLuE-2-5) -3,4- “ s Emiph-2-5) &
B BeEs) MEBETF(2,3-d]vnE-S (8H) -Fi ((S) -4- ((1- (5-chloro-4-oxo-3-
( pyridine-2-yl ) -3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<4> (S) -4- ((1- (5-8&-3- (3,5-"FAE) -4 flIF-3,4- " s Emhuk-2-£45 )
LFE) Bk ) MBEFF(2,3-d]mEnE-5 (8H) -Bd ((S) -4- ((1- (5-chloro-3-
( 3,5-difluorophenyl ) -4-oxo0-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
® pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
5> (S) 4 ((1- (88 L-EIF2- 51,0 FRIEW3-) Z5) )
WoBE 3 [23d) W e -5 ((8H ) - B ((S) 4 ( (1
( 8-chloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<6> (S)-4- ((1- (2-FmEW-3-5 ) 2 ) Bk ) MEmEF[2,3-d]imE-5 (8H)
-f (S ) -4- ( ( 1- ( 2-phenylquinoline-3-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H ) -one) ;
<7> (S) -4- ((1- (6-3-3- (MEvE-2-A) MEmh-2-8) £F) BE) HhiEsf
[2,3-d]E0E-5( 8H )-FE( (S )-4-(( 1-( 6-fluoro-3-( pyridine-2-yl )quinoline-2-yl)
ethyl ) amino) pyrido[2,3-d]pyrimidine-5 ( 8H) -one) ;
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<8> (S) -4- ((1- (7-#@-2- (3-mAEE) ER-3-5) LF) fgk) MErf
[2,3-d]MEnE-5( 8H )-Hel( (S )-4-((1-( 7-fluoro-2-( 3-fluorophenyl )quinoline-3-yl)
ethyl ) amino) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<0> (8) 4- ((1- (792 (TR0 ) BTHG-3-0 ) ZR) BEOEFF2,3-0)
vEnE-5 (8H) - ((S) -4- (1- (7-fluoro-2- (pyridine-2-yl) quinoline-3-yl)
ethylamino ) pyrido[2,3-d]pyrimidine-5 (8H) -one) ; u

<10> (S) -4- ((1- (4,8-ZF-1-HIE-2-FE-1,2- " FEEM-3-5) Z4)
B A ) MEuE A [23-d]mERE-S (8H ) -F ((S) -4 ((1-
( 4,8-dichloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<11> (8) -4- ((1- (8-FA4-7-1-HIFE-2-FE-1,2- "R EEM-3-K ) 25)
B B ) Wb EE FF[23-dmrE-s (8H) -F ((S) -4 ((1-
( 8-chloro-4-fluoro-1-0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl )
amino ) pyrido[2,3-d]pyrimidine-5 (8H) -one) ; |

<12> (8) -4- ((1- (5-F 4R -3-FE-3,4- — a HEmkk-2-45 ) &) g
B ) ML UE FF [23dmE-S (8H) -f ((CS) -4 ((1-
( 5-fluoro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) propyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

13> (S) 4 (2 (S-FA-BIE-3-HERE-3 4T I 2- 2 ) OHTETE-1-
£ ) WhUE F 23d %S (8H ) - ((CS ) -4 (2-
( 5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<14> (S) -4- (2- (8-F-1-(IF-2-F5-1,2- T RIEk-3-4 ) MEISIE-1-
B ) BEoE HF 23d w5 (8H ) -F ((CS ) -4 (2-
( 8-chloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1-yl )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<15> (S) -2-fFs-4- ((1- (8-F-1-fIF-2-F4-1,2- “FREM-3-5) &
B RE) MoEIE[2,3-dmEnE-5 (8H) -F ((S) -2-amino-4- (( 1-
(' 8-chloro-1-0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
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pyrido[2,3-d]pyrimidine-5 (8H) -one) ; -
- <16> (S) -2-fE-4- (2- (8-&-1-fllE-2-4-1,2- T EEEI-3- 5 ) MEngg
COBE-1-E) WEBEFE[23-dMEE-S (8H) - ((S) -2-amino-4- ( 2-
(' 8-chloro-1-o0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1-yl )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ; |
<17> (S) -4- ((1- (8-&-1-HIE-2-FE-1,2-—F & -3 25 B
) 6 A 0E It (23-1 W 0E -5 (8H) -F ((S) 4- ((1-
( 8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-6-methylpyrido[2,3-d]pyrimidine-5 (8H) -one) ;
@ ¥ (&) 24 (- (8-F-1-HIF-2-5-1,2-— E\,\ EEIff-3-5) Z
B Bk ) -6-F EMLEF [2,3-d]wi0E-5 (8H) -Fd ((S) -2-amino-4- ((1-
. ( 8-chloro-1-ox0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-6-methylpyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<19> (8) 4 ((1- (8- 1-{fl4-2-55-1 2- S AREBIE-3- ) Zﬁ) fz
) -5- {14 -5,8- — & L UE FF [2,3-d] B E -6- Bk L HE (S ) -4- ((1-
(' 8-chloro-1-0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-5-’0Xo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carbonitri1e) ;
<20> (S) -4- ((1- (8-F-1-fIE-2-FE-1,2- " F FEk-3-5 ) 25) B
PN ) 6-m kg H R3-dmE-s (8H) -F ((S) 4 ((1-
( 8-chloro-1-ox0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-6-fluoropyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<21> (8) -4- ((1- (5-F-4-fIR-3-FE-3 4- " GEIRIR-2-5 ) 25 ) Mg
BE) 6-mUEH23dmEE-S (8H) -8 ((S) -4 ((1-
(' 5-chloro-4-oxo0-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
-6-fluoropyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<22> (8) -6-F-4- ((1- (5-&F-4-fIEF-3-745-3,4- G EEIH-2-55 ) Zlﬁ%)
BB ) O UEFE[23-d)MEUE-S (8H) - ((S) -6-chloro-d- ( ( 1-
( 5-chloro-4-oxo0-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ') amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ; |
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<23> (8) -6-F-4- ((1- (8-F-1-fIE2-FE-1,2- “F HEW-3-5 ) Z&)
B &) ML g [2,3-d]mEmE-S (8H ) -Fd ((S) -6-chloro-4- ( ( 1-
( 8-chloro-1-0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )

pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<24> (S) -6-F-4- ((1- (4.8-Z&F-1-{HIF-2-FE-1,2- G EE-3-K) Z
) BE) WUEH[R23-dEE-S (8H) B ((S) -6-chloro-d- ((1-
( 4,8-dichloro-1-0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) éthyl) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<25> (8) -2-figFs-4- ((1- (6-3-3- (MEwE-2-4) EEIpk-2-4) ZH) Bk )
NEEOE F[2,3-d]msnE-5( 8H )-HH( (S )-2-amino-4-( ( 1-( 6-fluoro-3-( pyridine-2-yl ) .
quinoline-2-yl) ethyl) amino) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<26> (S) -4- ((1- (6-%-3- (MEME-2-5) MEmk-2-2) ZE) MrE) g
F[2,3-d]m#nE-5 (8H) -F ((S) -4- ((1- (6-fluoro-3- ( pyridine-2-yl )
quinoline-2-yl) ethyl ) amino) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<27> (8) -4- ((1- (6-F-3,4-— (WtoE-2-5) MEmh-2-5) Z5) fgE) it
DEF([2,3-d]wEnE-5 (8H) -Fd ((S) -4- ((1- (6-fluoro-3,4-di (pyridine-2-yl)
quinoline-2-yl) ethyl) amino) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<28> (8S) -4- ((1- (6-3-3-FHE-4- (MENE-2-A) EEpk-2-H) Z5) BE)
MERE FE[2,3-d]BEmE-5( 8H )-HH( (S )-4-( (1< 6-fluoro-3-phenyl-4-( pyridine-2-y1) P
quinoline-2-yl) ethyl) amino) pyrido[2,3-d]pyrimidine-5 (8H) -one) ; |
<29> (8) -4- ((1- (6-F-4-BUISE-3- (OHLOE-3-55) -3,4-— GEELIHE-2-55 )
ZE ) FgEs ) e (2,3-d]wEnE-S (8H) -Fd ((S) -4- ((1- (6-fluoro-4-oxo-3-
( pyridine-3-yl ) -3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<30> (S) -4- ((1- (6-F-4-MIE-3-FE-3,4- " FEWE-2-5) ZE) Bz
2D MEEH 23-d W E-S (8H) -B ((S) 4 ( (1
(' 6-fluoro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<31> (S) -4- ((1- (6-#-3- (3-FAE:) -4-flIF-3,4- —FERIf-2-5) 2
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B ) BaE ) MEUEF[2,3-d]iEE-S (8H) -Hd ((S) -4- ((1- (6-fluoro-3-

( 3-fluorophenyl ) -4-ox0-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )

pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<32> (S) -4- ((1- (5-F-3- (2-EFEFE) -4-fIF-3,4- — FEmkIk-2-55)

ZE) BEs) e [2,3-d]WErE-5 (8H) -FE ((S) -4- ((1- (5-chloro-3-

( 2-chlorobenzyl ) -4-oxo0-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )

pyrido[2,3-d]pyrimidine-5 (8H) -one) ;

<33> (S) -4- ((1- (6-F-4-HIEF-3- (MEoE-2-EFE) -3,4- G Ememf-2-

B ) LE Ak ) e F[2,3-d]mnE-5 ( 8H )-FE (( 8 )-4-((1-( 6-fluoro-4-oxo-3-
o ( pyridine-2-ylmethyl ) -3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<34> (8) -4- ((1- (5-8&-3- (mboe-2-) wEuk-2-5) Z&) fE) Mg
F[2,3-d]uzng-5 (8H) -fid ((S) -4- ((1- (5-chloro-3- ( pyridine-2-yl)
quinoline-2-yl) ethyl) amino) pyrido[2,3-d]pyrimidine-5 (8H) -one) ;
<35> (S) -5- ((1- (5-F-4-fIF-3-FE-3,4- T GEibk-2-5 ) ZK) I
B ) -3-HE-23- T @ MENE I [4,5-d] W E-4 (1H) -BE ((S) -5- ((1-
( 5-chloro-4-ox0-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<36> (S) -5- ((1- (5-F-4-fl&-3- (MEog-3-5) -3,4- &R mEmLpk-2-45 )
ZE) Bk ) -3-F%-2,3- " EIENEFF[4,5-d0E-4 (1H) -BE ((S) -5- ((1-
( 5-chloro-4-0x0-3-( pyridine-3-yl )-3,4-dihydroquinazoline-2-yl )ethyl )amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<37> (8) -5- ((1- (5-8&-3- (3-FAEE) 4-{IF-3,4- S IEMI-2-5) 2
) BgE) -3-HE-2,3- ZqIEiEFH[4,5-d]wEnE-4 (1H) -FE ((S) -5- ((1-
( 5-chloro-3- ( 3-fluorophenyl ) -4-oxo-3,4-dihydroquinazoline-2-yl ) ethyl)
amino ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;
<38> (S) -5- ((1- (5-F-4-fIE-3- (m-FZFE) -3,4- g Emip-2-5 )
ZF) Mk ) -3-FH%-2,3- “RIEE I [4,5-d)ENE-4 (1H) -FiF ((S) -5- ((1-
( 5-chloro-4-0x0-3- (m-tolyl) -3,4-dihydroquinazoline-2-yl ) ethyl) amino )
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-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<39> (S) -5- ((1- (8-&-1-HISF-2-54-1,2- T G EEIR-3-5 ) L&) I
) 3-HE-23- T M E I [4,5-d] -4 (1H) -FF ((S) -5- ((1-
( 8—chloro—1—oxo—2—phenyl-1,2.-dihydroisoquino1ine-3-yI ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<40> (S) -3-FAEE-S- ((1- (2-3FHEf3-2L) Z55) Best) -2,3- st
[4,5-d)PERE-4 (1H) -Ff ((S) -3-methyl-5- (( 1- (2-phenylquinoline-3-yl) ethyl )
amino ) -2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<41> (S) -3-FE:-5- ((1- (2-FM-3-5) 25 ) lE) -2,3- "G MENEFH
[4,5-d]0E-4 (1H) -fd ((S) -3-methyl-5- (( 1- (2-phenylquinoline-3-yl ) ethyl )
amino ) -2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

42> (8) 5= ((1- (48 Fel-HIE2- 510~ FREHI-2) Z5)
Bk ) 3-FEE23- T SR 4,5-A N4 (1H) B ((S) -5- ((1-
( 4,8-dichloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

43> (8) 5 ((1- (S-FA4-BIS 303 4-— FUEIbIH 22 ) PIJE) e
) 3-BE23 TR (454 (1H) -H ((8) 5+ ((1-
( 5-fluoro-4-oxo0-3-phenyl-3,4-dihydroquinazoline-2-yl ) propyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<44> (S) -5- (2- (5-F-4-MIF-3-FE-3,4- R UEMEE-2-£L ) MHEOSIE-1-
) 3B EE23- T IR (45 B4 (1H) -B ((S) -5- (2
(' 5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

45> (S) 5= (2- (S-TA-BIFS- (HIE3HE) 3,4~ HIEPH-2-25 ) it
eE-1-35 ) 3-FIEE-2,3- T EUETEH[4,5-dINE-4 (1H) - ((S) -5 (2-
( 5-chloro-4-ox0-3- ( pyridine-3-yl ) -3,4-dihydroquinazoline-2-yl )

pyrrolidine-1-yl ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H )
-one ) ;

<46> (8) -5- (2- (S-8-3- (3-FHFH) -4-[IE-3,4- — GUEmpIf-2-5) 0k
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D12 ) -3-F 2,3 TR [4,5-AEE 4 (1H) -8 ((S) -5- (2-
(' 5-chloro-3- ( 3-fluorophenyl ) -4-oxo-3,4-dihydroquinazoline-2-yl )
pyrrolidine-1-yl ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H )
-one ) ;
<47> (S) -5- (2- (5-F-4-(IF-3- (m-FEE) -3,4- @ anuph-2-4 ) 0ff
| ETE-1-EE) 3-FEE-2,3- TEEIEHA,S-dIRE4 (1H) B ((S) -5- (2-
(:5-chloro-4-0x0-3- (m-tolyl) -3,4-dihydroquinazoline-2-yl) pyrrolidine-1-yl)
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<48> (8) -5- (2- (8-&-1-fIF-2-FE-1,2- 5 FEWR-3-£ ) OHEIgnE-1-
M) 323 T EIENE I (4544 (1H) - ((S) -5 (2-
( 8-chloro-1-ox0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1-yl )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<49> (S) -5- (2- (5-5F-4-fAIE-3-FKH-3,4- G0k [2,1-1][1,2,4] =E=-2-
&) MEORE-1-55 ) -3-FE-2,3- G IENEFF[4,5-d]mEnE-4 (1H) -FF ((S) -5-
( 2- ( 5-chloro-4-oxo-3-phenyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl )
pyrrolidine-1-yl ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H )
-one ) ;
<50> (S) -7-fg#-5- ((1- (5-F-4-fIE-3-55E-34- — gEmbipf-2-5) &
) BEs) -3-HE-2,3- e [4,5-d]wEnE-4 (1H) -FF ((S) -7-amino-5-
((1- (5-chloro-4-ox0-3-phenyl-3,4-dihydroquinazoline-2-yl) ethyl) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<51> (S) -7T-BgFs-5- ((1- (5-&-4-flI8-3- (FHhiE-3-) -3,4- Gk
2-Fk) ZE) WA -3-FE-2,3- TS MEIET[4,5-d]EE-4 (1H) -FF ((S)
-7-amino-5- (  ( 1- (  5-chloro-4-oxo-3- ( pyridine-3-yl )
-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
-3-methy1—2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<52> (8) -T-HgFs-5- ((1- (5-§-3- (3-AFE) -4-flF-3,4- i uph-2-
) ZE) B 3-FE-23-Z @M 4,5-dmNE-4 (1H) -FF ((S)
-7-amino-5- ( ( 1- (  5-chloro-3- (  3-fluorophenyl )
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-4-0x0-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ; |
<53> (S) -7-fgH-5- ((1- (5-F-4-fIE-3- (m-FRZEEL) -3,4- " GuEEipif-2-
B) 4&) WA -3-BE-23- " g g FH[4,5-d]wEE-4 (1H) - ((S)
-7-amino-5- ((1- (5-chloro-4-oxo0-3- (m-tolyl) -3,4-dihydroquinazoline-2-yl )
ethyl ) amino ) -3-méthyl—2,3 -dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one ) ;
<54> (S) -7-fEHE-5- ((1- (8-F-1-fIE-2-FE-1,2- " S SEEM-3-5) 2
£ BgE) -3-BE-2,3-ZE e FF[4,5-d]rEE-4 (1H) B ((S) -7-amino-5-
((1- (8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl) ethyl) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<55> (S) -7-FE-3-FA-5- ((1- (2-FEM-3-5) &) FE) -23-=
G EIE 3 [4,5-d]EE-4 (1H) -fd ((S) -7-amino-3-methyl-5- ( ( 1-
( 2-phenylquinoline-3-yl ) ethyl ) amino )
-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<56> (S) -7-BE-5- ((1- (S-F-4-{IR-3-FE-3,4-C aEmni-2-5 ) A
B Bass ) -3-FE-2,3-Z s e [4,5-d e -4 (1H) -FH ((S) -7-amino-5-
((1- (5-fluoro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl) propyl) amino )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<57> (S) -7T-FEHE-5- (2- (5-F-4-MIE-3-4E-3,4- ZaEmpub-2-4 ) g
WE-1-EL) -3-FREL-2 3- ~ SUBIEE[4,5-d[E0E-4 (1H) -FF ((S) -7-amino-5-
(2- (5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl)
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<58> (S) -7-FHs-5- (2- (5-F-4-fUIE-3- (MEIE-3-5) -3,4-— GElRf-2-
B MEREE-1-4 ) -3-FAL-2,3- T ERIE I (4,5-d]mgnE-4 (1H) -FF ((S)
-7-amino-5-( 2-( 5-chloro-4-oxo-3-( pyridine-3-yl )-3,4-dihydroquinazoline-2-yl )
pyrrolidine-1-yl ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H )
-one ) ;
<595 (S) TEEAES (2- (543~ (BIRIELE) 4R34 EEIH-2-
B ) BRISTE-1AE ) 3-FIEE-23- THREIE[4,5-d]mnE-4 (1H) B ((S)
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-7-amino-5- ( 2- ( 5-chloro-3- ( 3-fluorophenyl )
-4-0x0-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
-3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<60> (S) -7-fgFk-5- (2- (5-G-4-fIE-3- (m-FEE) -3,4- Z EEIEIE-2-
) DEEIRE-1-E ) -3-FRE-2,3- TR IRIETF[4,5-dmEnE-4 (1H) -F ((S)
-7-amino-5- (2- ( 5-chloro-4-0x0-3- (m-tolyl ) -3,4-dihydroquinazoline-2-yl)
pyrrolidine-1-yl ) -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H )
-one ) ;
<61> (S) -T-BfL-5- (2- (8-F-1-IEF-2-55-1,2- T FEmElpf-3- 55 ) MHErg
WE-1-4) -3-FE-2,3- S MIEFF[4,5-d]E0E-4 (1H) -FE ((S) -7-amino-5-
(2- (8-chloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1-yl)
. -3-methyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<62> (S) -5- (1- (8-F-1-fI&E-2-75E-1,2- T S FRE-3-5 ) Zheks) -3-
Z % 23 T O 3 (45| METE -4 (1H) B ((S) 5 (1-
( 8-chloro-1-o0xo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )
-3-ethyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

- <63> (S) -5- (1- (8-F-1-fIE-2-FE-1,2- 5 k3-8 ) ZHEE) -3-
23 T B I 454 4 (1H) -F ((S) 5 (I
( 8-chloro-1-0xo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )

-3-propyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<64> (8) -5 (1- (8- 1-HIR2- 6212 T HBEI3-2E) ZEsh) 3-

YA 23 T MR (45 B IE 4 (1H) B ((S) 5 (I-
( 8-chloro-1-o0xo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )
-3-cyclopropyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;

<65> (S) -5- (1- (8-&-1-fI&-2-5E-1,2- “FREM-3-5 ) Lk ) -3-
BRE-23- TG N I [45-d] e -4 (1H) -B ((S) -5- (1-
( 8-chloro-1-0x0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )
-3-cyclopentyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<66> (S) -5- (1- (8-&-1-MI&F-2-5E-1,2- " REM-3-5 ) JRgE:) -3-
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RN E23- "R EEHF[45-dmE-4 (1H) -FF ((S) -5 (1-
(  8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )
-3-isopropyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;
<67> (8) -5- (1- (5-F-4-IE-3-45-3 4-— GEbuf-2-5 ) PfgEs) -3-
RANE-23- "G WEHF45-dmE-4 (1H) -8 ((S) -5 (I
( 5-ﬂuoro—4—oxo—3—phenyl-3,4—dihydroquinazoline-2-y1 ) propylamino )
-3-isopropyl-2,3-dihydropyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<68> (S) -5- ((1- (5-F-4-HI%E-3-75k-3,4- " GUENEIi-2-5 ) 25 ) g
B ) WmUEH M45dmE-4 (H) - (CS) -5- ((I-
( 5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ; |
<69> (S) -5- ((1- (5-F|A4-fIF-3- (MrE-3-5) -3,4- " EEmEIR-2- 55 )
LB Bk ) g I [4,5-d)iEne-4 (1H) -Fd ((S) -5- ((1- (S-chloro-4-0xo-3-
( pyridine-3-yl ) -3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<70> (S) -5- ((1- (5-F-3- (3-AE) -4-fIFR-3,4- —FEIm-2-5) Z
) MeE) WEUEIT[4,5-d]mErE-4 (1H) -FH ((S) -5- ((1- (5-chloro-3-
( 3-fluorophenyl ) -4-oxo0-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<71> (8) -5- ((1- (5-F-4-F-3- (m-FAZRE) -3,4- "G rEEIRIk-2-55 )
ZEL) rEk ) g [4,5-d]wEnE-4 (1H) -fF ((S) -5- ((1- (5-chloro-4-0x0-3-
‘( m-tolyl )  -3,4-dihydroquinazoline-2-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<72> (S) -5- ((1- (8-F-1-{AIF-2-FE-1,2- "G REM-3-5) 25) &
B D) W 4S5dEmE-4 (H) -8 (CS) -5 (C1-
(' 8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<73> (S) -5- ((1- (5-F-4-H&-3-FH-3,4- &M% [2,1-1][1,2,4] = BE-2-
) &) BE) wmigH4s-duEE-4 (1H) -f@ ((S) -5- ((1-
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( 5-chloro-4-o0x0-3-phenyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl ) ethyl )
amino ) pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<T4> (8)-5- ((1- (FEHEW3HE) ZI) Bl ) W[4, 5-d)Bi0E-4 ( 1H)
- CCS ) -5- (( 1- ( 2-phenylquinoline-3-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<75> (8) -5- ((1- (S-$F-d-BIE3-2EH-34- T EEIRf-2- 25 ) Z55) B
) WU ASAE 4 (H) - ((S) 5 (1
( 5-fluoro-4-oxo0-3-phenyl-3,4-dihydroquinazoline-2-yl ) propyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<76> (8) -5- (2- (5-FE-4-{5&-3-F5-3,4- — G rEmEpi-2- 5 ) MEIgnE-1-

® B ) BUE I [45dmEwE -4 (H) - (s ) -5 (2
(' 5-chloro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<77> (S) -5- (2- (8-&-1-fIE-2- (MEmE-3-5) -1,2- &R FErdElph-3-5 ) Otk
IZIE-1-EL ) WRIEFF[4,5-d]wsnE-4 (1H) -FF ((S) -5- (2- (8-chloro-1-0x0-2-
( pyridine-3-yl ) -1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<78> (S) -5- (2- (5-&-4-fIE-3- (MhvE-3-5) -3,4- GmEmentk-2-5 ) o
' BEIE-1-EL ) BRIEFE[4,5-d)wE0E-4 (1H) -fd ((S) -5- (2- (5-chloro-4-oxo-3-

( pyridine-3-yl ) -3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<79> (8) -5- (2- (5-8&-3- (3-FAFE) 4-HFA-3,4- " GUEMEm-2-5) ot
ML UE-1-£ ) BELE F[4,5-d)wEnE-4 (1H) -Fg ((S) -5- (2- ( 5-chloro-3-
( 3-fluorophenyl ) -4-oxo-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<80> (S) -5- (2- (5-&E-4-IF-3- (m-FAZE) -3,4- g mEEmenk-2-5 ) 0ot
I&IE-1-EL ) BEIEFF[4,5-d|EnE-4 (1H) - ((S) -5- (2- (5-chloro-4-oxo0-3-
( m-tolyl )  -3,4-dihydroquinazoline-2-yl )  pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
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<81> (8) -5- (2- (5-F-4-f&-3-FE-3,4- — G Mkng [2,1-1][1,2,4] =E=-2-
L) MEDRIE-1-E ) WEUE I [4.5-dEE-4 (1H) -F ((S) -5- (2
( 5-chloro-4-oxo-3-phenyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl )
pyrrolidine-1-yl) pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<82> (8) -5- (2- (5-F-3- (3-®mAEE) -4-fIF-3,4- "G M8 [2,1-1][1,2,4]
-2 LI - 1 IEFE[4,5-d] 0 -4( 1H)-HF((S )-5-( 2-( 5-chloro-3-
( 3-fluorophenyl ) -4-oxo0-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl )

pyrrolidine-1-yl) pyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;

<83> (S) TS ((1- (5-8c4-HE-3-556-3,4-— HEVAIH-2-2) Z
B B ) wngF(45-dmEE-4 (1H) -Bd ((S) -7-amino-5- ((1-
( 5-chloro-4-oxo0-3-phenyl-3,4-dihydroquinazoline-2-yl ) ethyl ) amino )

pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<84> (S) -7T-FH-5- ((1- (5-FA-(IF-3- (MEIE-3-2) -3,4- g EIEIR
2-B) 2B BeEs) WEiET(4,5-d]EE-4 (1H) B ((S) -7-amino-5- ((1-
( 5-chloro-4-oxo-3-( pyridine-3-yl )—3,4—dihydr0quinazoline-2—y1 Dethyl )amino )

pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<85> (S) -7-BEk-5- ((1- (5-8-3- (3-mAE:) -4-(I-3,4- g HERIM-2-
B) ZE) Mk ) WEIEI[4,5-d]iEnE-4 (1H) -fd ((S) -7-amino-5- ((1-
( 5-chloro-3- ( 3-fluorophenyl ) -4-oxo-3,4-dihydroquinazoline-2-yl ) ethyl )
amino ) pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<86> (S) -7-FEEk-5- ((1- (5-F-4-fI%-3- (m-FFEE) -3,4- G EEIENH-2-
B) Z&) BE) WUEH[4,5-dEE-4 (1H) -FF ((S) -7-amino-5- ((1-
( 5-chloro-4-0x0-3- (m-tolyl) -3,4-dihydroquinazoline-2-yl) ethyl) amino )

pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<87> (S) -7-firEs-5- (1- (8-8-1-HIF-2-F4-1,2- “ | 2ZEnk-3-5 ) Jig
H) B LE FE[45d W E -4 (1H) -8 ((S) -7-amino-5- ( I-
( 8-chloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethylamino )

pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<88> (S) -7-FErEs-5- ((1- (5-E-4-fIFE-3-55-3,4- — Mg ([2,1-1][1,2,4]
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=Be-2-B) ZE) A wEF(4,5-d)mENE-4 (1H) -Bd ((S) -7-amino-5-
((1- (5-chloro-4-oxo0-3-phenyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl )
ethyl ) amino) pyrimido[4,5-d]pyrimidine-4 ( 1H) -one) ;

<89> (8) -7-Fg#&-5- ((1- (5-F-3- (3-FAE) -4-flF-3,4- Sk
[2,1-1][1,2,4] =W&-2-5 ) 25 ) HgHk) WNEH[4,5-d]wsnE-4 (1H) -fd ((S)
-7-amino-5- ¢ (C 1- ( 5-chloro-3- ( 3-fluorophenyl )
-4-0x0-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl ) ethyl ) amino )
pyrimido[';1,5-d]pyrimidine-4 (1H) -one);

<90> (S) -7-REs-5- ((1- (2-ZEmEmf-3-5) 25 ) Beks) WEIEFH[4,5-d]
mznE-4 (1H ) -fE ((S ) -7-amino-5- (( 1- (2-phenylquinoline-3-yl ) ethyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

91> (8) -7-fgH-5- ((1- (5-@-4-(R-3-K4-3,4- T s If-2-5 ) 7§
) Bk ) wEUE - [4,5-d]wEnE-4 (1H) -FF ((S) -7-amino-5- (( I-
( 5-fluoro-4-oxo-3-phenyl-3,4-dihydroquinazoline-2-yl ) propyl ) amino )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<92> (8) -7T-BgHL-5- (2- (5-F-4-{HI5F-3-55-3 4- s menpf-2- 5 ) g
g -1- & ) MEIE F[4,5-d] g4 (1H) -fd ((S) -7-amino-5- ( 2-
(' 5-chloro-4-o0xo0-3-phenyl-3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<93> (S) -7-fg#k-5- (2- (5-F-4-HI%-3- (MEBE-3-5 ) -3,4- s Emppf-2-
B MEMENE-1-BL) BETEH[4,5-d]E-4 (1H) -f§ ((S) -7-amino-5- ( 2-
( 5-chloro-4-oxo-3- ( pyridine-3-yl ) -3,4-dihydroquinazoline-2-yl )
pyrrolidine-1-yl) pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<94> (S) -7T-fgFs-5- (2- (5-F-3- (3-@mFHEs) -4-[I-3,4-— & rEEmpnpf-2-
) OLIgoE-1-K ) BELEH[4,5-d]EE-4 (1H) -F& ((S) -7-amino-5- (2-
( 5-chloro-3- ( 3-fluorophenyl ) -4-oxo0-3,4-dihydroquinazoline-2-yl )
pyrrolidine-1-yl) pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<95> (S) -T-E#s-5- (2- (5-E-4-IF-3- (m-FZEEL) -3,4- s rEndeupk-2-
&) MEPENE-1-5 ) WELE F[4,5-d]iEE-4 (1H) -Fd ((S) -7-amino-5- (2-
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( 5-chloro-4-0x0-3- (m-tolyl) -3,4-dihydroquinazoline-2-yl ) pyrrolidine-1-yl)
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
96> (8) THEE-5- (2- (8- 1-IE-2- 051 2-— LIB335 ) 0%
IE -1- B ) BRUE - [4,5-d] B g-4 (1H) -f ((S) -7-amino-5- ( 2-
( 8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ; |
07> (8) TS (2 (5-Ed-BI-3- 3253 4- T IS [2,1-1][1,2,4]
=0R-2-F ) MEIREE-1-5L) WEEF(4,5-d]EE-4 (1H) -ffd ((S) -7-amino-5-
( 2- ( 5-chloro-4-oxo-3-phenyl-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl )
pyrrolidine-1-yl) pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;

<98> (S)-7-RaEs-5-(2-(5-F-3-(3-FAE )-4-(ll & -3 ,4- Mg [2,1-][1,2,4] ®
=R-2-EL ) MEIEUE-1-5L) WEEF[4,5-d]mE-4 (1H) - ((S) -7-amino-5-

( 2- ( 5-chloro-3- ( 3-fluorophenyl )
-4-0x0-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-2-yl )  pyrrolidine-1-yl )
pyrimido[4,5-d]pyrimidine-4 (1H) -one) ;
<99> (S) -4- ((1- (8-F-1-HIFE-2-FE-1,2- —F EEUk-3-5 ) ZE) B
A ) -7.8- & M vE FF [23-d eSS (6H ) -FE ((S) 4- ((1-

( 8-chloro-1-oxo-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )
-7,8-dihydropyrido[2,3-d]pyrimidine-5 (6H) -one) ; .

<100> (S) -4- ((1- (8-Z&-1-flIF-2- K E-1,2- “ FE2EWM-3-5) 25&)
fr ) -7.8- Z F MEoE FH [23-d w5 (6H ) -fd ((S) -4 ((1-
( 4,8-dichloro-1-oxo0-2-phenyl-1,2-dihydroisoquinoline-3-yl ) ethyl ) amino )

-7,8-dihydropyrido[2,3-d]pyrimidine-5 (6H) -one ) °
[0044] AEZFEATRREEMEZS | FiIRZEEYWHFHEEEY
(intermediate compound) BHICEEEY) » & PR EEYUEE 1B Ay
o
[{E2= 1B]
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PG. _~_ _R?
N7

M re

R "N °N

RE A s
2= 1B H o
== A R' R R’ R*DUK RPAMEER 1 FATES 2K
PG REBHRTIIFMBRZHETIIRRESRE '+ TEERERE
(t-butyloxycarbonyl * Boc ) * *RF&FrA: (carbobenzyloxy » Cbz) ~ 9-F5ELHH
EEFEHE (9-fluorenylmethyloxycarbonyl > Fmoc) ~ ZfEE: (acetyl » Ac)
A ERE (benzoyl » Bz) ~ K HE (benzyl » Bn) ~ H-HEKXFE
( p-methoxybenzyl » PMB ) ~ 3,4- —_HEZEZHE (3,4-dimethoxybenzyl >
DMPM) ~ #}-FREZ5 % (p-methoxyphenyl » PMP ) » FRZRSERE: (tosyl > Ts) »
2,2 2-= & EHE (2,2,2-trichloroethoxycarbonyl » Troc ) ~ 2-=FHELRY J5 4
Z A BB ( 2-trimethylsilylethoxycarbonyl » Teoc ) » DA F& 75 & £ ik &
(aryloxycarbonyl » Alloc) °
[0045] 42 1B FrndUE&YIE B2 1 R b& Ry +
[E%) (intermediate ) » FIFEEHREER PG YR IReELS T THLM -
[0046] AZERAVM(EES | FORIMEEY O] B 2E o] BE 2 AVEE
BRI AMLUFE - AR ZEEREE R B E o 32 iVFEE
( pharmaceutically acceptable free acid) FTZECAVEEIECES (acid addition
salt ) o Jth R HY BGRB8 T 15 B jY % EL (inorganic acid ) » B € B
- (hydrochloric acid )~ & ( nitric acid )~ B ( phosphoric acid )~ #fifi& ( sulfuric
acid ) ~ R (hydrobromic acid ) ~ &fE (hydriodic acid ) ~ TiA%E (nitrous
acid ) DA K gak#fE ( phosphorous acid ) ; #3144 (non-toxic organic acid ) »
FEAIRER IR EE/ — #2458 (aliphatic mono/dicarboxylate ) » 72 HUHIAER R
# % B8 ( phenyl-substituted alkanoate ) ~ FE ST R A FZE ( hydroxy
alkanoate ) ~ f5HGE —#FEEE (alkandioate )~ 5 &% (aromatic acid) DA HS
AR/ EHEM&ERE (aliphatic/aromatic sulfonic acid) ; &AL (organic
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acid ) » SEANEERE (acetic acid ) » % ( benzoic acid ) ~ FEERL (citric acid )
A.E (lactic acid) ~ IET %% —f% (maleic acid ) ~ E&EFERL (gluconic acid)
F&ERS (methanesulfonic acid) ~ 4-FF &AL (4-toluenesulfonic acid) ~ A
M (tartaric acid ) DA K T ¥ — & ( fumaric acid ) - BE & [- 4t 35 B JH
( pharmaceutically non-toxic salt) B] & : Wik &8 (sulfate ) - R Bk EE
( pyrosulfate ) ~ Fi it &8 (bisulfate) ~ GEFAEEEE (sulphite) ~ GoHf B4 & 58
( bisulphite ) ~ B FE & ( nitrate ) ~ B EZE8 ( phosphate ) ~ i fif — & B8
(monohydrogen phosphate ) ~ #fi& — &8 (dihydrogen phosphate ) ~ {mHi%
E& (metaphosphate) ~ EEBGESEE (pyrophosphate) ~ & (chloride ) ~ JB{EH
( bromide ) ~ #{E¥7 (iodide) ~ &EAE#) (fluoride ) ~ FERLEE (acetate ) ~ (NI
E& (propionate ) ~ W& E8 ( decanoate ) ~ EFEEE (caprylate ) ~ N (HELZEE
(acrylate) ~ 1% (formate )~ 2T F5EE (isobutylate ) ~ Z5[&EE (caprate )
BEl£ES (heptanoate ) ~ PUGREZEE (propiolate) ~ FEELEE (oxalate) ~ PN FEHE
( malonate ) ~ FEIAEEEE ( succinate ) ~ 3F _[FEEE (suberate ) ~ ZX %
(sebacate ) ~ ZEEAZRAAEE (fumarate ) ~ EEZKEEEE (maleate ) ~ ] fR-1,4-—%
FEES (butyne-1,4-dioate ) ~ ELle-1,6- —F&FEEE (hexane-1,6-dioate ) ~ ZKHH
( benzoate ) ~ &, 7K HH fiE ¥8 ( chlorobenzoate ) ~ HFH Ft 7K HH [f E&
( methylbenzoate ) ~ — i 7 FH % ( dinitrobenzoate ) - € 7K FH Ji5 E&
(hydroxybenzoate )~ EA £ 7 FH 5 B8 ( methoxybenzoate ) ~ fif i & ( phthalate ) -
¥R FHELEE (terephthalate ) ~ ZKHERSEE (benzenesulfonate ) ~ HA K =S
( toluenesulfonate ) ~ &KX IE L EE ( chlorobenzenesulfonate ) ~ 7 hm i E&

%%’?mﬁ%ﬁi‘a

E%

E

(xylenesulfonate )~ % 7,5 & ( phenylacetate )~ ZX N B2 EE ( phenylpropionate ) »
T (phenylbutylate) - HERHEEEE (citrate) ~ ZLELEE (lactate) ~ ¥CTH
E&@ (hydroxybutylate) ~ HHEEELEE (glycolate) ~ #EREEEE (malate ) ~ JH AR
(tartrate ) ~ EHAEFLEE ( methanesulfonate ) ~ FNA&REES (propanesulfonate )
251 -5 EE ( naphthalene-1-sulfonate )~ Z5-2-f % & ( naphthalene-2-sulfonate )
DI HEEE (mandelate) o

[0047] 2B oh A9 BE h R BT RS FR AR e ARy il SR sk o 3 SN H 4
TrERETTEE - B0 - R EESC | FRE & YA A0 R EE (methanol ) ~

D

D

47



1616446

Z g (ethanol) ~ N (acetone) ~ —& )% (methylene chloride) =%
(acetonitrile ) ZFHHIEH (organic solvent) 1 » K RS SRR AN 2
AHEETIER DIsA %08 (precipitation ) « #EE » MBI (precipitate) i
HEITEIRLG MR - 50 > 2B (reduced pressure ) IR T 28R DA
FOBERE,  HEETREUSHEE - 83 » DIERHIGZ IR #
TeERBELE R EE -

[0048) —BEZE |- m[4571J4/BEE ( pharmaceutically acceptable metal
salt) FIFEEEFIFR (base) MHEITES - lite/B (alkali metal ) EEE G5
JB¥E (alkali earth metal salt) ZFEH T3 AMES B LEYARBEEN
& BEELY (alkali metal hydroxide) S0+ S B EALMEH (alkali
earth metal hydroxide solution) H ; WA B AAMEEYEFHETHERE &%
FIERHYZRL B H2ME © TR IEES - S BEHC R LISK (sodium ) ~ $F ( potassium )
B#5 (calcium) B2 BE%E HIESHYZ A E - HIEAVIRE (silver salt)
TEFG FH s BB 1 & B B EL R (silver nitrate) ZE3HE AVSREEHET
S FETT LAY - »

[0049] A#FEHAFEEFEOEERX | For L&Y BrafEEEss
BRIV - AR FTHZALEYIFT £ BRVAENEY) (solvate) ~ HEEEE
EYEUKEY) (hydrate) o

[0050] AR —FER N EUHOEER | FoRiEEIZ

® % HESNTEREAR 1 FARATSEE :

B 1 e 2 Frri e b2 3 it EEa TR
FE » DIBUE A EES 2A PRV L&Y s

R 2 L PER | R ATEE RV EE 2A Frne Y BB b2
4 FTrH L E T PE - DI e 5 B EEY

B 3 1 P ER 2 R ETELE AV b2 5 FrRAMEE B B2 6
Frne b &Y TRE - DI B 7 FrnetEaY)

SER 4 P8R 3 ATEERAIEER 7 e b &Y bE
2B B &Y ERR IR N IETRE - DI MBS 8 Frmeyibe
)
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SHEE 5 ¢ EPEY 4 cHETSUE AT EEEE 8 PRIV L& BRI b= 0
PRI LA TR » LISLAS AW BB 10 IRt &y ;

SEER 6 1 YR 5 CRRTEUE AT EE R, 10 FIRE LA e s TR
THEAFRINE » MBI A8 11 FrREMESY)

B 7 1 YRR 6 HFRAMEEITAEER 11 FrTA LS En (e,
2C AR LY TIE » I B8 12 Fort ka9 MUK

B 8 1 IERG MBI TP ER 7 thERAE A bR 12 FRREES
YIRS RS - DI A EER, 1a FrReubaYy -

[FZFEAE 1]
OH POCl, Cl O  R2CH,—MaX Cl  OH cro cl o .
\/U\ ;o J\/R2 ’ )\ /u\/R2
N'/j\ 3 N7 H 4 N 6 N
I - | E— i! /L
— e 18 .
R"J\N OH PB#1 R’J\NACI wyr2 RN Sl wers  RYONT CI
2 2A 5 7
PG.. 7 2
PG-NH, NH ﬂ DMF-DMA PG.H o - PG, R
R? ,
28 NTT YT ® . N N N S0
Py i 1’1:\~ TN EIERS /“\ = I Ap IR /‘“ P
.’.1/'4'#4 R N Cl 250 R1 N/ OMe , -.'.('/4-126 R1 \N OH
8 10 - 11
3 R? R?
N PG‘T/'\\ R HN/\!/
4 3
R R5 NI/ \j/\\o Nlr \j:‘ \\O
- 3
2C R? N/ \N’R3 ‘ R! N/ N R
T 4 | Pl R4 |
e ]Lﬁ[ 7 R\//\‘RS \\//\ RS .

FEREAZ T
PG ZREReEA
IMEZER 1a FIRAUEEY)  BUMEER | FrR A LEVRITED » H
=285 ifi A @k B R' R R~ RUDUR ROAMMMEES 1 $AT
(00511 DUNHGSHEASIH AR EHEMIEE 1 FrmiHEETZ
I EHE TR SRR A o
[0052) FEA#HHZ AREUEIEER | FrmiUEEYZIT7ES &

o g
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B 1 BREHRREER 2 FrmeVbEWENEER 3 AR LEWETR
& MfsdHa{bE23 2A FReEE) - |

[0053] fEptEs W2 3 AU EEH I B4R ZnCl, ~ SnCl, ~
SnCly ~ FeCl, ~ FeCl; LLFz POCI; » B a]#FARIE BERE) (equivalent)
2R (excess) - EEEALEYET » POCL BEEN -

[0054) ES5ER 1 o > 0 T EESEE BRI A BB, 2A FRH
{EEYIHVEE (aldehyde) {LEY) » BLEEN A RFI T RRARVEEY) » HEE
o] & HEHFERE (dimethylformamide ) ©

[0055) 7EARZ9E 2 FNEUWEIEER | FrdUEEY 2 J77AF 5
B 2 BAEPER 1 AT A B2 2 BT L&Y a b2 4
FnEESY) (F{EREEA] (Grignard reagent)) #EfTRIE - MSHA{EER
= 5 i EEY) -

(00561 FEAZEIH ANEHENLER | FrniWbaywzITEH $
5% 3 BFEHIAP R 2 B A2 5 FrriEE&E8in 2 6
PR EE YT E - B B2 7 BB L&Yy -

[0057] RfRih 8% 3 BEEHEFHIEZE 5 FrniIEz ES#(alcohol
compound ) EAYMEEER, 6 FyRAYEILE] (oxidant) #EFTSIME » DABME AN
{EE220 7 ForHvEE{E&% (aldehyde compound ) - ZELERF » AIMEEEZ 6 AR
EACHI ] B E$SELENEES (pyridinium chlorochromate » PCC) ~ &AM
TEe8d (pyridinium dichromate * PDC) LLE CrOs » B34 2R E Ry s
Y - TEEELEME T » CrO; BER{ERY -

[0058] FEASHE  FARBIFEAMEES | Bt EEYZ FiET 5
B 4 BHEHRAVER 3 PR EE AV EEEC 7 Frmiv b & 8ian b2 2B
PRSI ETRE - TS H B2 8 FrAHEEY) -

[00591  FEREEF - FEMM{EERK 2B A L& » PG Rz {REE -
MR IREE ] By - T BEEHE (Boc) » REHE (Cbz) ~ 9-FHEHFE
SEHAE (Fmoc) ~ ZFeE: (Ac) ~ FHEEE (Bz) ~ FHE (Bn) ~ ¥f-H
EARFE (PMB) ~ 3,4-"HEZFEFE (DMPM) » p-HEIE (PMP) ~ H
AR (T8 )~ 2,2,2- =8 ZEBREL( Troc ) 2- = FIA fe B Z F #k A (Teoc )
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S5 EEHE (Alloc) > MEHELE-FEFFE (PMB) -

[0060] FEAZEEHZ ANBHIMEERX 1| FrmiVb& 2 JTEF 25

BR 5 BFEHRPER 4 PR HAVMEE S 8 Frra b&8 DMF-DMA
( ZHEF Rz — R EAERE ) (e 9 Frsev &) EITKIE > s
2= 10 FrraEEY) -

[0061)  7EAREHIHY FMMAAMEE | FrReI b2 IEs 5
B 6 TSP R 5 P AnE M MY {E2=C 10 FmB LEYIEEE EERIE T
TR IE - TIEHEZER 1 FrraEEays -

[0062] fELAF > B&HT B HCL ~ HoSO, ~ J&EE (bromic acid) LUK
Bz » eI AR E R sert) - EEE e E T - BRI ER -

[0063] FEARSFEHZ FAEH LR | i bEM 2 ITEF 25
BR 7 SRR R 6 AT RME AV BEE R 11 FRA b &R An{EEE R 2C
FIREEEYETRE » s ae22 12 Frmey &9y -

[0064) 5l - 788 3 B1F (FH=M-1-EEE) = (ZHEE)
7N #E S 5 ( BOP )(( benzotriazole-1-yloxy )tris( dimethylamino )phosphonium
hexafluorophosphate (BOP)) AR EsfFFERVERSE T » BFAMEEES 11 Fmey
EteamMU Kk WEZER 2C FIRANIEEMETR K-E45

( dehydration-condensation ) [ZfE » DASUEHAMEZ | FT BV EEH) -

[0065) 1EpLEF » [LEE Y& T R AIMLOE ( pyridine ) ~ = Z %

( trimethylamine ) ~ N.N- _— 2 RE /{7 ( N,N—diiéopropylethylamine » DIPEA )
DL R 1,8- 1Y #:331[5.4.0)-7-+—% (1,8-diazabicyclo[5.4.0]-7-undecene °
DBU) 5% (organic base) » B AMIEE/EEN (sodium hydroxide ) ~ Bi%
f244 (sodium carbonate ) ~ TESEH (potassium carbonate ) ~ BfS#E (cesium
carbonate ) DAK S AESN (sodium hydride ) ik (inorganic base ) * ‘B
RSB P AR E R SR Sias R & E—ilE - fEE M EEaET
T IYEEIR([5.4.0)-7-+—%% (DBU) ZE{ERY -

[0066] #0{E2sX 1 ot baY) E RS E M (stereo-selectivity )
EFEHAER 7 AT AR EER 2C ARt L& YRR BRI TTRE -
AL - B2 1 FrriEEY) - 2R #E A A b2 2C F
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R EE IR REY T TR -

[0067) fFEAE$HH FRBUHAEE 1| FrriEE&YIZ JiikH &
5% 8 BRAERLMIRIR T - FEEEEERIER 7 AR AV EEE R 12 FrRAE
BRI IREE: - TR AMEES 1la A EEY - -

[0068] FELHE » & ]/ HCl ~» HoSOs ~ BEEE DL M =& 2 8

(trifluoroacetic acid) » P AT# FASIF B SR IBIE8Y) - TEISEAL LS
T =W IFLREERT -

[0069) fEAE$HH > AR EBUE AL 1 FrRIbEaWZ JikH K
FELF 1 BB BR A8 AR e AR sk P AT E RIBV 4R I AT T -
PURAEBERS - 28 F AW o] RAIntng ~ =28 - NNN-“E2ERE L (DIPEA)
PAR 1,8- Y EEER[5.4.0]-7-+—F% (DBU) FHHEER * SIS S0 « bikhL
R~ BRERSR ~ IRBRSE L. R S b iR - BT 4B A RIE R ER
PSERVIBORS - PIEERHIRIEAR (reaction solvent) FIBIAIE * FH&EMR
% (tetrahydrofuran > TFH) ; 155 (dioxane ) ; Ft/A5%| (ether solvent ) »
SBU LMt (ethyl ether) DAKz 1,2-—HE&ELEE (1,2-dimethoxyethane ) 5 {4k
B2 (lower alcohol ) U1 S ~ 2.2 - NEE LUK T B2 ) —HECHAfEHE (DMEF )~
— HETEE ( dimethylsulfoxide » DMSO ) ~ & H % (dichloromethane >
DCM) ~ —& .2 %E (dichloroethane ) » 7K ~ FHKIERAEE « SURERNAES « FEhs
BR¥E - ZFEZBs (ethylacetate) ~ FRZFRHEE AL K T IAH - 16
B FLEREE - T IAEE - HEREEE - AR  HARE - PrERE N
TP S ~ 25-1-FElAEE - ZR-2-ERRE DU AR - RIEAE R 4B IR
i BB EHORRZ RS2 TR HETTIRNA ©

[0070] 4 ESTHPATARRERY A BRRTAIR AR 1 FriV s 5k
MMEZ—TEAH N EE IR 11 FrrrU &ML 2
= 11 FRr b &R R IMEER 1 Frbai TRy —  Hirg—E
BWEERX 1 inZbtEWEFEDIBEBREF-BRESTEY

(pyrido-pyrimidine derivative) HyH%3 /7% » HAFEHERWNEE 11 Frr
AL EYEEFE (-OH) B RIEMNLEYIETRIE » ZRERTEES
1 FrmE L&Y Z BUE -
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[0071) FEAZBOHMEIEAT 1 Frmtysig s fszbﬁﬁ la
FRAME S IR A AR IEAT 1-a FrRe TS B AT T4
i :

BB 1 R IEAT, | (ISP EE 4 RFSLE LA LS, 8 FrR By
MURAMEERS, 2C Bt b YETIME » DU Ha{E 2 13 Bt
&4 ; |

SHEE 2 L BEPEE | PRRAMEEATAEEE 13 B L a Ll B e
R 9 FERAMESYIETRNE » LS EA LS, 12 FERAOEEY 5 DU

SEE 3 1 ERAMIE TP 2 BRI EE R 12 BRI ES
IR R » DA A EER S, 1a B LAY -

S &AL 1-a]
PG
R ~ 2
AN NH O PG, Xy e
R )\ R DMF-DMA
/{ ~. “RS N AN N
AR i R® 9 N Y N °
2c RN SN R /I\ AL R
R’/\ N'/\m ; e i RN R N7 N
B N Ngs W2 - /]\ IR Re /]\
N ‘RS NS RS

8
12 1a

FENEAT 1-a
MBS la b &) %ﬁ[ﬂ B2 1 A EE R EY) - B
EP TR A E6KR 0 B R R RO RUDUR ROANMIMEERSC 1 AT

F{}

[0072] HE—I i TR FEAT 1 Frray B I77EF » aIIA TSI
SELEHE EE R ERE (-SCH; — -NH,) Z{t&Y) » WREAT 1-b
FI7R

FEE 1 BUEERX lafm{EEYE mCPBA (3-&5 H &
(3-chlorobenzoic acid)) #EfTRFE » DB HAEE la"FraEEY)
AR

B% 2 ¢ 1 NH{OH BYTFAE T 0 P ER 1 SRRnsd s v A EER=0 1a"Fr
A E ST R DB B 1a FraiE&Y) i R E-NH
[S A= 1-b]
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R2 P Rz » RZ

HN™ ™% HN™ ™ HNT X
r\} XX o mCPBA NTX 0 NH,OH NTX o

| L ad
\S’J\N/ N’R3 w581 N N o AR
[

R4 O) R¢ 4

\)\Rs ( )m R\/LR!’ RQ\

1a’ - 1a” 1a

FERFEAT 1-b o
SEERS 1a FrReHEEY) - BAUEER | FrreUEEmrInTEY - &
=28 M A ZhR > HR* R~ R* DK R AMMEER 1 FArE -
MZ1E2°
(0073] AEFEATRRA—FEANEFENEERX 1 FiRibEawzs
% RS WEIEAR 2 PRI T IIPER |
SR 1 RAEER 2A FrRtEEYILARAMEER 14 B EEY)
HEITRIE - DI AEEER 1S Frnevb&Ys
SER 2 T HPER 1 A eI e 15 Frned b &L R A B2
2\ 16 FnBV b &Y TR E - DI HAMEEE= 17 Frmav b &y
DER 3 RV ER 2 AT AV EER 17 Frorev b &Y AR S
2\ 2B FrnB & TAE - DIEE L8 18 Bt E&Y
SR 4 L RPER 3 TP AT AR 18 PR E &Y LR L2
® 2 19 B EEVIETTRE » DI M EEES 20 FRavb&y)
SRS L REPER 4 TR HAVAEE R 20 FrREWEELL R B2
= 2C A EEYE M EERE T TE - DI A EEEs 21 Fmey
fe&¥ s Lk
DR 6 - RIS TR ER 5 hRTEMA LAY A{EEE R 21 FRHMES
PR ReE A bR - DI HAMEES 1b Frre b &) -
[EZFEAE 2]
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2
R ONT TCl . bRy

c o c o
L $0,Cl,

NN H “ NN e

A R’J\N/ cl
2A

15 17 18

3
HN/R R2
2
cHo PG\N/\N/RZ R4 " PG\N/\N,R HT\/‘\N
19 N ' o 2¢ N/%/{\o R Nl/'\ ~o
T | 3 sfpER Pz R3
Wi R! I~N’ “ci Wit R*’l SR PR R
4 R4
o R\)\RS RS
21 1
ERIEA 2 F
= R = .
PG ERETREES |

MBS 1b FoREEEY)  BAMEES | FrseHESYRITAEY) > B
h=——2E# W AEE  HR R R R LU R AMMEES 1 FA7
TEE

[0074) RZfEAT 2 FrmrVEE T AP RS ES B - (iE B iH E B
USRI E FEAT 1 BT ABA o R s A RIRIE & 7 WA T 7R AGE
1T e

(00751 [NIth A BRRVASEAT 2 FniVEH T AR R —TER
PR B B2 20 PR b &M T 7%  AE222 20 Forey
L&V HRAEER | FrbEYNF Y — EIRE— e EE 1
FIRZbteHEHEESE_SWREF-BELTEY ( dihydo ®
pyrimido-pyrimidine derivative) EVE #5774 * EfAFEHRFMEE 20 AR
I EEYEE E(EY (chloride) (-Cl1) BRIEFMLEH#ETRIE - 281k
) R B2 20 FRav{b & 2 BUCE -

(00761 ZREFEATRRHE—EANEUAMMLER 1| FrrEHEE 2T
% REEWRIEAT 3 PHREY FEIPER |

SER 1 RA{EE 2A PR EYILLEAMEER 14 FrmEHEEY)
HEITRE » DA A EER 20 15 Aniy b &Y

SER 2 1 P ER | ATV EEEE 1S Frnev b &Y LA S a{ES2
7 22 FrRAHEEYETSUE - DEETEER 23 Frreubay) » DUk
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SER 3 ¢ ER 2 TATEE AV B 23 ArRR b S B
2 2C Fri b EYEmE IR TETAE - DI HAEER 1o ARy

{E&Y) -
[ FEAZ 3]
R3
N HN” HN&N
T JO\ SOCl2 ¢ o HN7 SN HN \l RO A s N"’Lj/&o
N7 H 14 N Cl 22 NTX 0 2c s
1k/:[ 1/“\ P 7 1/J|\/:[ - R‘J\N/ \N,R
At [ N
v FEEL O RDON hi2 RE N Py R"\/\Rs
2A 15 2 .

FERFENZ3 1
IMEEES 1e eV (EEY) » BAMEESC 1 FrraEEIIETEY) - B
@ TRERE MARE HR R R RIDUR RAMMEES 1 HF7
[0077] [FEAZ 3 FrmiyELE T AT R B(ELER (R R AE R 2
AR AT S FE AT 1 YT 7A B AT ek o P I (B4 5 Ty 7 7R K
17 °
(00781 (A ASFEHAVIFEAR 3 FrriVEifF AN ER—EM
PR AR 23 FURAUEEYIZHTRTTE - MBS 23 ey
{EEMHRRAMEER 1 FrREHEEYITETIZ— IR B A{EEE
A 1 R 2 b &8 S EE e H-ELET4£EY) (pyrimido-pyrimidine
® derivative ) BV 25777 » HAAREHTS A B 23 Frrt LS YaLE &Y
(-C) B M ERM L EYETRIE » 28 Y R B85 23 Brmiv &2
HUfE -
(0079 FEanfefEAZ 3 Fne i IT7ES » sME2 R 1e Fmedfb
YR E S WRIEAT 3-a TR NYPERRY AT #ET TR
TER 1 RS EAT 3 B ER 1 PRTBE AV EERSE 1S Foriyba
IAB AR 24 FrReUEEYIETERIE » LI b= 25 PRy
e&% |
SER 2 RPER 1 TR HAVAEE A 25 FrREMEE LR g
7 2B FRH b &V TRE - DLEH B2 26 Friy{E&
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BB 3 R ER 2 AT VA EER R 26 FREV L EVI LR A EEE
I 27 FREV B ST OEE - DIBMEH M EEES 29 FrniEEY)

FER 4 ¢ REPER 3 PATEA AU EEES 29 FTREUEEISL R A EER
I 2C R E ST TRIE - DL AE2 2 30 Frreyb&d) s DAk

SER S ¢ FEERMERRE TR 4 S RV EEER 30 FrnEv &
VIR R AR - DIBEH B 1b FrreybEay) - |
[S AT 3-2]

¢l o
cl o NH3 0
5 ' PG NH2 (EtO);CH
JZNH,,OH
JNI\\ Cl /L [ NHZ 27 ,
“ 1/\ 2N
RN el - w2 R ci B3
15 26
3 P
HN R G\N/%N SN
PO R4 P
)\ |\ \/\<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>