4543. 1000- 001 WD 2011/ 053861PCT/ US2010/ 054853 Kl NASE | NHI BI TORS RELATED
APPLI CAT498R.1000-00Thi s application clains the benefit of U S. Provisional
Appl i cat iwo 200/0588b1 256, 222, filed on Cctober 29, 2009. TPhe/usntlivosssseachi ngs
of the above application are incorporated herein by 5reference. BACKGROUND
OF THE | NVENTI ON Protein ki nases include a | arge set of structurally

rel ated phosphoryl transferases which catal yze the transfer of the term nal
phosphate from ATP to the hydroxyl group of tyrosine, serine and/or

t hreoni ne residues of proteins. Protein kinases are categorized into
famlies by the 10substrates the hosphoryl ate, for exanple, protein
tyrosi ne ki nases (PTK) and prot em%ﬁpwléﬂ i ne ki nases.

Phosphoryl ation via protein kinase(s) results in a functional change of the
target protein (substrate by changi ng enzyne activity, cellular |ocation
or assocRBEAGEDMPRLBiAEIONr ot ei ns. Protein kinases play vital role, not

only in controlling cell growmh and differentiation, but also i
15r egul at i ng Bhigg 1Q¢§¢1i1 @hayn%ﬁhe@émqfﬁloép Y P@%lﬁlofl% AHpdiGaiianao- [ﬂ{#\ﬁk%;g filgd

whi ch pr ot @O@b}g ﬁ%ﬁé %&fré/flelabﬂjlﬁ (R b ngﬁgéa aﬁfln&frﬁ%@dfl@féhpﬁ}s and

vari ous cy i'nes”’ suc unor nec 05| s -a. Exanpl es of
pr ot & n- teYdrexsdene Ki nases |ncI ude SYK, PYK2, FAK, ALK AXL, CSF1R, FLT3,
JAK2 (JH domain-catal ytic), JAK3 (JH donai n-catalytic), KIT, KIT (D816V),

KI T (V559D, T670]),. P 2 and ZAP70. Exanples of

prot ei n- 5@%{2&8#@%&%@@V§E@§ i ncl ude PI ML, AURKA AURKB, BMVPR2,

INKL, JINK2, JNK3, LKBL, LRRK2, LRRK2(GP019S K 4. PLK4, RSK2

(Ki n. Dom 1- N- Pisfsin Kiages ingliagae lazgerses %ﬂl %%.y M‘ate 'pho %Fyel&mngﬁerag%s BF%hese

protein tﬂﬁ?@tﬁe RARsRESNhE IRhRbRphite RYFBATRSo HHodfaris! iddp Ot sessies, s such

as central nervous systemdisorders (e g , Alzheinmer's disease),
i nf | amasaviny aadidr ﬂﬁsemtmn mudn@ a:ﬁps@ﬁmer Brotein gmaS@Sitf%ﬁ?éegqﬂﬁé@lWé‘? Bingilies by the

ggt)? { ts: gl,)bstrﬁts%ﬁqea ng e%t%afgr exag&l ngc%t 1(r)1rt%{ o?%g\% nta§% r‘t? ! % gl%geer s (e.g.,

di abet esgemn@tg@gmyl@;{ﬁﬁgespr oliferative disorders, ocular d| seases,
cardi ovascul ar di sease, cancer, restenosis, pain s @ia}tll on, .trans

rej ection andPhespbetyilasios Vi preteiekinass(y esulih ihd Hingdenrah Fhangg of Fheﬁ?r(ggtl pmtem
i npor t ance

conti nui élb ﬁgg%rb&t Ci%,gﬁ%lﬁé gr?f Ore %gi%ngec% ulaﬁ%?gtﬁﬂnz&%%d&attﬂaﬁ \Jl’the(;tﬁer ploteins.

X I nhi rotein kinases to
provi de amghikatkéMdapnical sakenat |onm inabntrdiEingpyll gromth @Bhfllfftrm@um butaizo in
2011/ 053861PCT/ US2010/ 054853 2 t he dff seaar]é"t associ at ed % or rﬁga'sashed by
prot &F n kigniptias a vdp saiiety pS eelbar stepak gnsiutiog pat PEPFREIEGE
conpound o Bk&eé Qichak heRdreolosis
subj ects %{fﬁ&ﬂgwgﬁﬂfeg Q?Auck&ég}ﬂl\kmg\t{l? g&%t#'ﬂ%lm Hﬁ The pres e nt
i nventi ofacmrQTN@e& Foapolosds pi'tamnftgroﬁmﬁ maaeS(lnqluan&ﬁKpBXKﬂaEé& ﬁééﬂ

dor  vat 69811 R oAt CPuBRERE TR PP tﬁﬁ#l%?é%%aéawﬁcgf%E“??Iﬁ‘ft%“é)’lox
N Y For mgig {s¥oiRlTe 7). ¥D@1€B,4{@r,erm§ 6hd BA®70 NEdehples ob@bmm-serine/threonine
20  kinases include PIM1, AURKA, AURKB, BMPR2, JNK1, INK2, INK3, LKB1, LRRKZ2,
LRRK2(G2019S), MLK1, PAK4, PLK4, RSK2 (Kin.Dom.1-N-terminal), SNARK, SRPK3 and
TAKI.
Misregulation of these protein kinases has been implicated in numerous diseases and
disorders such as central nervous system disorders (e.g., Alzheimer’s disease), inflammatory and
25  autoimmune disorders (e.g., asthma, theumatoid arthritis, Crohn’s disease, and inflammatory
bowel syndrome, and psoriasis), bone diseases (e.g., osteoporosis), metabolic disorders (e.g.,
diabetes), blood vessel proliferative disorders, ocular diseases, cardiovascular disease, cancer,
restenosis, pain sensation, transplant rejection and infectious diseases. Although biological and
clinical importance of protein kinases has been recognized in the field, a continuing need exists

30 for compounds which inhibit protein kinases to provide an effective and safe clinical therapy for



The conpounds of Foinula (I) are useful for inhibiting one or nore protein
ki nases 43 1D50éX01t reati ng di seases and disorders that are nedi ated by the
protei n KWo28BH#53&UCh as cancer, autoi mune di seases, | RCEAS2@G/054853

cardi ovascul ar di sease, and neur odegenerative di seases. In one
aspect, the present invention provides2pharmceuti cal conpositions
conprising a conpound of Formula (1) and a pharmaceutically acceptable
carrier. In certain enbodi ments, such pharmaceutical conpositions are

f or mul atthd disoases agspaaeedovith @dnediitsd bapiatein kinabesutfanesdiadsozBéstintion imsthoas obn,

inhal atiop,. oral administratio rectal adm ni.stration, parenteral

ntravi ciBnRlsame et e Phemiienl Bt S atyeRinib Pafutse
adninisuﬁﬁkkgnnng&{@@kmgdninistration, topi cal administration, otic
adm ni stration, ophthal m c adm nistration, buccal adm nistration, tracheal
adm ni stration, bronchial adm nistration, or sublingual adm nistration. In
ot her enbodi nents, such pharnaceutical conposition are fornul ated as
tablets, a pills, capsules, a 25liquid, an inhalant, a nasal spray

sol utsi onSUNIMABPoQF tIdHy INYERNJIQNi on, a gel, an enul sion, an ointnent, eye
drops or ear drops. I'n one aspect, the present inventjon provides
net hods of i nHidbpresanyinsyrtiorayRryidesrpnpaanfybavipy Rrmulg 3 angplarmpaggicaly A3,

LRRK2, LRR , , : o 3, KIT,
K1 7( 8160F P RBi vt e o T oA TG g vl ihvic

2011/ 05386hBSBhUSARMLDY O548h& s tdrddfK4, RSK2, SNARK, SRPK3, TAK1l, or TYK2
signaling in vivo or in vitro, conprising admnistering to said subject an
ef fective amount of the conpound of Claim1. In one aspect, the present
invention provides nethods for treating g cell-proliferative disease or
condi tion, such as cancer, conprising,admnigtering to a subject in need of
such 5 treatnent a therapeutically ef%e i te amount of the conpound of
Forrmula (1) or pharmaceutically accept alts, pharnmaceuti cal
conpositions or nedi canents thereof, eqeinothe cell proliferative disease
or condition include, for exanple, I , osteosarconm, nelanoma, breast
cancer, renal cancer, prostate cancer, colorectal cancer, thyroid cancer,
ovari an cancer, pancreatic cancer, né@ﬂ@H@KDcancer, | ung cancer, uterine
cancer or gastrointestinal cancer. In one l1lOaspect, the present invention
provi des nethods of inhibiting growth of cancer cells with the conpound of
Claim1 or a Rhat Macedt aaldbyribed mpdendil cleal t t her eof . I n anot her
aspect, the present invenfion prqvides di.cament for treating.a SYK
PYK2, FAK, zABrocompaypds P-{ ) arg Ageful g)gﬂéé{lblEﬁ&R%? Oifﬁ%ﬁé’(f%%’lq%‘}s,es M,

AU ; - Y. kL 6 buchldSBhncaLK1, 15
A g R A b

di sor der awincomat dis@sesi, mfectipas ¢aedivvasonlpr diséang aad nherdessneiotiag figeases. ect i ve

anount of the_conpoun f Formula (1). |n another aspec h :

i nventi on pr ol (H?sasPeFf’g tﬁ% Breé‘?nqgrhvgnﬁ%‘?%@mgﬁ S BIAESTY %Icgl e hpolglﬁlg?ﬁée&ﬁﬁ%ng a
manuf act g,g &i‘nda)fm‘eﬁh@lagmhd hQhatniRatticaly acOftbleR¥Kaer, FGrta R Bodifehd,
FLT3, 20 Ré%, JAK2, JAK3, LRRK2, LRRK2(G2019S), ALK, AURKA, AXL, BMPR2, -
CSF1R, Jsuch phamzeutiogkgompositiongjary fognsleied fpKiBEavapory adpinusirati phsRpgytanepys
RSK2, . SNARK, . SRPK3,. TAK: YK2~ j [ - di ption.
I n é%%th@§§%§§§§]}1@%@§%Pé§%%%h§%$g§ b%%&%?ggﬁlegﬂﬁg%hzgéﬂ S%Q@ﬁ |g?%ing a
prot ei n kimmSerati 6O Piaraiseglaaddrhinisiadomn, igirdmasad admbjisicttionndenmedhdnhieistation, a

t herapeutically effective anount of the 25 conpaound of Formula (1) or a
pharnaceﬁﬂﬁ%%ﬁ19“%%@89%é%¥@d@%PF“@PnﬁﬁgF EUF@E%F“@%ﬁbEg?gf%ﬁnéﬁ%F@%F. The
protein ki | : ickrffi ine MK Y K2ati oA 0BAP70,
PIML, FL g&%ﬁ%]dnﬂgi&ﬁg@&j R%Fhlf%aﬁg@slﬁ%%&éz?g%q%) ALK, AURKA, AXL, BVPRR,
CSF1R, JbihodidiNK®R, subhiBarnidcTytidd] qurmsbBion, ar¢ KBhylakddks, tatlpRa pibHEERBLesPL K4,
RSK2, _ SNARK,, SRPK3, TAK1, or TYK2.kinase. 30l n another a t . the _present
i nveft i oHdPAot lﬂ'gé Nef ASHSSHBY SAHRHL ASPRRY S‘z"fE{r%?Og}‘%OW‘r%Sg g,g%%lglr%gr]}’ %’l?ng
cont acti ggltﬁlgmaey%qubpg/@rtelar arra,gs.conpound of Formula (I). In certain

enbodi ment, the compound of Formula (1) effectively inhibits activity. of

one or nore kimesseaspeds] the peegertipyanByrpromides methds oy jghpntingsb WK, PEKE3 FARET

2011/ 053601 b4 10 0B gy <2 RImRA S HPRe L R AR T g,

Ki g Kl TERSAR)G SHIRBINKV- KK 2 RAKG, KBDERRED 8PEIA, LIRSK VLENARKK 4 SRPEBRBTAK1,
and TYK2.




I n anot her aspect, the present invention provides nethods for treating a
pr ot ei n 443d9e08dil at ed di sease or condition conprising adm nistering to a
subj ect iwoneradssfeisuch treatnment a 5 therapeutically ePCa@aiseae/osssaint of
t he conpound of Fornula (1) or a pharnaceutically acceptable salt, a

phar maceutical conposition or a nedicadent thereof. The protein kinase
includes, but is not limted to, SYK, PYK2, FAK, ZAP70, PIM, FLT3, RET,
JAK2, JAK3, LRRK2, LRRK2(®&019S), ALK, AURKA, AXL, BMPR2, CSF1R, JNK1,
INK2, JNKFKA4,KSK2,KNARB 15RFK31 KBK 1, v KIK2 PisKalingPRGRRB) iRV, cRBRESINGNARK,
SRPK3, TAK1,.and 10 T . L.n certaj nbodi nent rofein

ki nase- r?é&?lgltsgamgijf% %aé%/gébj%clt aﬁSﬁa‘ft{Viec?Héoug g“ﬁ%? ?lgm}ﬁltlaé) i? 1%lms%as es or

condi tions, rsPiefadedl, helhre&as B eMionAdb AidBNMBMOM B a8 cctiopdiifer0v8, such
as asthma, chronic obstructive pul nonary di sease (COPD), adult respiratory
di st r es sdisspariprraditiarRDSIch ag Pensencpmprisiag pdministeinga asuiesiandecd pf ¥k hi t i s,
dermatiti I . P g . . _
heunnt o Grafrhfed Gyl (R ESRbLAT e dinihil S AR H] bl ABkhfraytically
associ atgderdalde asles plarmhcqutisal compositibns @notdieameanspdetepf, twhergin eentl

i nvention ovj des net hods for.treatlng a neurol pgi cal / neur odegenerati ve
di sease BPICHRIFRISHR) CABHIAR SeUer” CoTaP S bPBRIME CEirerdput RarIope
ef fecti V&e@s@%{er,%naﬁ Bénceo g?%%hgéj Bbed 08183 A (dnkeQhyRoiRREE TR R AT Snl¥r,

cance
20acceptable salt. In cert nmbodi ment, such

neur ol ogranateatie cangde gewrenal ichneer,dilsgeaeep ntegcioa dittcener gasiedintbenal carcen xlarmpice,
Al zhei mer' s di sease, .cerebral edemm,, cerebral..ischem a, nultiple. er osi s,
neuP@pat HiPed; pRFRF é%Y’Fnﬁoﬁpgoé/écge fneﬁlﬂﬁﬁt&%ﬁh?bslﬂ?%grg hpt e ¢ ﬁ%gftﬁgéleng

post sur gigaout@aR Cldine Ehtsfhanaideaic AN thesq@ititdéd sfohekedf. brain steminjury),
as well as the neurol ogical aspects of disorders such as degenerative disc
di sease and sliaapthenaspeg) e prrsenidnvensioaerovidae pedicarant fonjatinga Sgkevi des
met hods t ti di S a i T}Rﬂ{ @ { t subj ect
a ther aplgeu ?tlg‘ig yk‘g‘? { @c@%léﬁgﬁuﬁkb%lg%gggg%oun ’0 or(f@riurzlbg%)l ?‘Lgr’ a

phar maceyUREA | AXBCBRPREDICSFSR] INK SUNK A INEBJKEV,d8diDar6 ), EEdeMdfKkect s t he

h t bl ood | d.i | ud | e, | s, ..
RO e A TG ok SR (OSSR i
vascul ar aneyt: ﬁgﬁ F.)S%%&lltl g&nﬁl ﬁsin%ﬁ 'E}féﬁ:f)eu@(%l RAQE@ e 3 RP ST the &bmSund of

arteriopathy o rgan, or a tissue, reperfusion injury follow ng
i schem aF@mudn(Ipr gan or a tissue, endotoxic, surgical, or traumatic shock,

hyper t ensi on,_ val yul ar_heart _di heart fajl bnor nal b
o easur o, vasORLET FOETORe RGSTUR SR aBar i ey g R ratvad RO e )

nnn_nn VI ROLhHORSBRINGTHLEAG 854 RR8ng & SVK, anE{ D eTATIaSNERT0, PV, PrESent

i nvention provides nethods of treati gg@a ki nase- nedi at ed di sease or

condi® i oREByJ Al Ikt & RRA, R BK A0 ALEh ey dpeds Aedt, BMBRE.LeRN WRe M Adunt

conbi nat {0 KIoKSHIFY 0 J0ER P PRI TRRRY KRS, BERSERIRP P RN,

usi ng t heRERBPPAR, & TYKe-ndilveed diethse tdi®rdampoomtiti@fl. Formula (1) or a
pharmaceutically acceptable salt is admnistered, t snéﬁ)t.em conpr.i }S(i ng
cel I's or tissiienothenamert HiePresBoly FRERDPIOYHRS %ﬁh@@?ﬂfﬁﬂl $OTERG HOLPIR [YNasey

phar maceyt j Gal - I Lot i ' febti @arRburf of th
e Cane R PRARRA ARG, S RN AL ORI O Rl of
DETAL 3. Ex doiy SRt BT IFaiv e (T) WEa phivENTeENallh ecqepeblersalt onplearmiacgutisalapimpesitign

group of pyridg]4, 3, -d]pyri.mdin-5-ane derivati p i y
accept ab‘ihé%leggtl flge Pq‘?@%g‘g‘gieﬁaflug‘?segﬁs‘%?ﬂﬂ“?‘&“ ﬁon%?gi’ ??%} E%%%r gﬁlﬁgir’ot ein
ki nases gl fropT tngat TAR3di RRERDC SRR (GRS TITIEABK AAIRKBA EA REJBBIPRD, 0B FY Re
protein kinases, for 15exanpl gmlgg}l lLdfFrOl i ferative di sease, autoi mmune

di seases]NKhfROEZ,INK 3¢ Kl 8i i Blo 24K | K hRl?GHRBeREKAL R 2,

di seases iaventd al provi des net hods of synthesizing and
adninistgw%%gggﬁ§ﬂ§£ﬁ¥ﬂgfffgﬁggﬁ%§f¥hidin-5-one derivatives. The present

i nveng i on pr o giRshdp AsietRaRWreal inkoitionl padvidesmethogy fos inhipidhg 4 pasdin Gimasof

t he conpounds together with a pharnaceutigally a c&gt ble carrier, diluent
or exci pf@nrrisreeerasting thecehvieth thegomnond gf BRI 10 §oRodient; B es
generate i . . i dol i mdis Dz Qs i ive
Compounde B O e s 20 Pred et 3P
(1), andPpKar FAEEdANPGA] PIACG ERITADRE TS BAK S, IAK HYIRRK AR RIGR(G2E4 9S hAddKug
derivatives, protected derivatives, individual isonmers and m xture of

i somers thereof for inhibiting protein kinases. 25



Formula (1) 4s41 onn_nn WO 2011/ 053861PCT/ US2010/ 054853 -6 Wen R is H
and X i S4NRZRBOAOINRARS, then Y is NHR6 and 5Z is selected fromH, hal ogen,
Cl- C3 al kwb,200056861al kynyl , aryl, heteroaryl, or C3-C8 egglusadikgpb4ssswherein
the al kyl, cycloal kyl, aryl, alkynyl or heteroaryl is optionally
substituted with halo, alkyl, or cyaneid -wherein: R2 and R3, taken together
with the nitrogen atomto which they are bonded form 10 i) a 3-8 nenbered
saturated or partially saturated nonocyclic group having no heteroatom

ot her t hAWRKye AKLy BYHR2ACOM RoINi1 JINKR JHKE, REL,d¢1d (B8 Hded LKWeMikl,sai d

3-8 ne t a C group is

i ndepe%ﬁﬁyﬁgéﬁ{%’ ?gﬁnggrz ﬁAg?k ﬁmé i%g%l @im vmgt h E 2 R7 and
optional |y suRsinothét 8shedt thRHReseht iNPERi 0B PrdOdesah @NGIVibE fleling afBoteitiénabn R7

i s hydroxy, heterocycloafkyl or NROR9 and R8 is hydroxy(G -C6)al kyl, aryl,
coo;g, (‘@P%FW KoRase a5rcopdiipy comonRing adminsiaing t@aéhbJﬁcnl% nwsidf&pﬁéﬁlﬁﬁiéﬁtwmla 2]
or nd O ii) an
8-10 5a ragﬁlﬂ[)&ya 1%?5 @R’teelr y ﬂgr%fﬁgygﬁé#%déhg)qg%&@e?@a? oﬁé I ngglf)tlecralll 3ént i/

sel ect edad‘celaable iskle Qgﬂmnnwey@@m copibsition orsumédizdrdent tlered5dhb ponein kemsh RO i s

LSSﬁﬁe”de”&Xﬁﬁéﬁ%@E%&% . BYKoB Y Pkl T PR Y R d0RPo R e,

C3-C6 cyg r RIS g%@]h RCXQ'% kyXT,, BMPRz @sthRQN@)MMNmOKIT

heteroary nyl, yl ¢yano, " al kyl sul f one,

s uI f onanKﬁE(D&lﬁVD daKByIMLKéI RAK4yRDOERBY IPLKér BLBK2a$NAB\IH4)‘SRPKc3r, TH& le pchr yl
ﬁblo?ﬁké% substituted with R25; Rl is C(0)R9, COOR9, C(0)NROR9, or

S (0) ichnis 1or 2; 4czn 1nnn_nni WO

2011/ 05386 1PGY (a2 A RHB8ds, prééinl @na%éjn%'dﬁﬁéh Jikeedbr cORdiGOn S yhflan@hatory

hydr oxy(C - C6) al kyl ; R5 is aryl (G -C3)al kyl , mhereln t he

aryl gr odisedses ormpegidiods nespiratoubdiseases @roaumlm@n@e@éﬁea% PBCQIMN. BEBAS Wi t h

NRos( 0) e rarino Tk L RFRERR e R EFRED, R0 e PRI, ©f

al kenyl , (ABDSH u@dek&tﬁ%'coh@ﬂrﬁuﬂs’ dlseat anch@iﬁs— %‘n’aﬁhe,rablex;gtd ﬂﬂﬂllh;/,lpSOlﬁXSiSCG

cycloalkenyl ryl, ary - Co) al kyl het eroaryl , whi ch t

het e}i)cy@qlqradma uléhcgfma rbﬁum?é@é:aﬁhrrlyff» naﬁlﬂﬁzie S?lsmélﬁt ?aﬁﬁ% i’r??aséﬁbg%efat ed with

an aryl &SES&&&%wm&%QbFFﬁuQrOUp consi sting of: i) a 5-6
menber ed” TBAOCY CIT ¢ ar oup; ii) an 8-10 nenbered bicyclic

aryl group haIn atier Eas;h:et, dfeqaescerrmnjzantnnhq:}yewd@rmb@w@ﬂoe@t@mgfar om ni trogen,
oxygen, flgllrf)l%rglcals/rlljelufrc())ci(elggr?erat?vre dS s%lage or cond1t10n by administering to a subject a
therapeutically effective amount of the compound of Formula (I) or a pharmaceutically
20  acceptable salt. In certain embodiment, such neurological/neurodegenerative disease or
condition includes, for example, Alzheimer’s disease, cerebral edema, cerebral ischemia,
multiple sclerosis, neuropathies, Parkinson’s disease, blunt or surgical trauma (including post-
surgical cognitive dysfunction and spinal cord or brain stem injury), as well as the neurological
aspects of disorders such as degenerative disc disease and sciatica.
25 In another aspect, the present invention provides methods for treating a cardiovascular
disease by administering to a subject a therapeutically effective amount of the compound of
Formula (I) or a pharmaceutically acceptable salt. Such a cardiovascular disease affects the heart
or blood vessels and includes, for example, atherosclerosis, arrhythmia, angina, myocardial
ischemia, myocardial infarction, cardiac or vascular aneurysm, vasculitis, stroke, peripheral
30  obstructive afteriopathy of a limb, an organ, or a tissue, reperfusion injury following ischemia of
an organ or a tissue, endotoxic, surgical, or traumatic shock, hypertension, valvular heart disease,

heart failure, abnormal blood pressure, vasoconstriction, vascular abnormality, or inflammation.



iii) an 8-10 nmenbered unsaturated or partially unsaturated bicyclic aryl
group hadhdad nonBnhet er oat ons i ndependently sel ected from nitrogen, oxygen,
sul fur, swbfo0xidsge1or sul fone; and 20iv) an 8-10 nenber @GTAISSEVOS4858d Or
partially unsaturated bicyclic aryl group having a carbonyl, carboxam de,
or sul foxam de; or the heterocycl oal kyls,- aryl, or heteroaryl of R6 can be
al so optionally substituted at one or nore carbon atons with R12, wherein
each R12 is 25 independently selected fromCl-C6 al kyl, CF3, OCF3,

S(0) . (C1- C4) alnkybthehadpoétCihe BAdsantkipyentiGR pEH/iddskoagilydds oCBe@thgaxl kipmeltmedite 6
cycl oal kyl, C3-C8 heterocycl.oal kyl, - cl oal.kenyl., aryl, ar

(G - Cp) alRpe OrgralDany P gring i w0t » st e et it ar s,
NRL3R14, .4 he of Fe#nulSY) ofk B dRkdcerlc AR FABle shit &) M¥RInHE DN WHINRIRBAS
s(0)R13, 30S(0) NRL3R13, or 15R16, wherein each n is independently 1 or 2
and t he thefpeuticaigketny| , al kynyl, cycloal kyl, heterocycl oal kyl ,

cycl qal kenyl l.. arylal hal oal kyl r | 41.S i

CY e e o b B g5 G, g BB RNt

i ndepend@ndéd pisehecduecalfy @otptatle sl is hdimiristared (V\@system comprising cells or tissues.
2011/ 053861PCT/ US2010/ 054853 8 % a 5-6 rrenbai]&ed rmrticg/agl ic aryl
group; Incertain embodimends, tae comnewnd ef Eernyile (fo-1 3 Rhagpgqeugsadhysorpidig S 8

het er oat j : Lt s ;

Ssul  oxi e g EPAT0ERb iKoR 6 LA hERThAL P AR QUOE e nital B aniil
unsat ur aqubfechi cyclic aryl group having 0-5 heteroatons independently

ni trogen, oxygen, sulfur, sulfoxide or sulfone; or iv) an 8-10
menbered unsaturated or partially unsaturated bicyclic 10aryl group having
ac onyl, carboxam de, or sulfoxam de; each R13 is independently sel ected

fromH, - - - al kynyl, C2-C6 al kyl cyano,
C2-C6 al ﬁé?ﬁ@%C@T@@F%WﬁNT@% C6 cycl oal kyl,

C3- C8het erocyg] oal kyl , C4-.C6 cycl oal kenyl., arvyl, l.(Cl .- al kyl , .

hal oal kyl or Hat BEaf van%)epr_gffﬁest %goélpl?ﬁpyn‘i‘ﬁﬂéﬁap%n&%%%r}e %%W?‘iwe@fgf]io,
al kyl subif.0R8.cu@biK acstibthilPaiTsARercGMRAIQRE Kbl fﬁﬁﬁlﬁib‘ﬁ%%cdrﬁ%r l¥dre protein

cycl oal kenyl, aryl,” arylal kyl, hal oal kyl, or heteroaryl is optionally
subst i t utiegsennnhfR2BatiROdiIRIMes and @i ®ydrrS thaCye ridliatey oy MR, kigepNI3R1 3,
or S(O)R 3, erein is l.or 2, . . . . R185. . K

t oget ereWrtmetcﬁli pfﬂ@?%ﬁ%‘?hdlé‘?aé?na?@lmugﬁ disgasgs dpige %nhagergf()%ggfl c@% %Sei&%%éﬁgi- 8
menber ed,§abdbeth@eiwr difakdsi aihk praattunaingion A0 @epiddsamahaispf sydibestiing tie 3- 8
menbered saturated or partially saturated nonocyclic group is .opti opdaelsl y

subst i t uadseinigtaringrspyrsHil4.$ adlpgrmidipdrensrdsavaatesr Ahearcsent payentan PV
saturate i | .i - = artially
cat ur at e B A e B R o
WO 2011/ PE386dRGTANS20ERABIE 4858, Ailuert)or axdpBnntbateéire dhs aventived soprovides

partially saturated nonocyclj roup, havi 1- 3 .heterp atol el ected from

i t rifhentseBilyermedairy gmeraled dusie SRS o diedendget @R IHAT > 8 R rBErsy

sat ur at egoﬁoﬁﬁﬁ.“ ally saturated nonocyclic group having 1-2 hetero atons

is optionalTy substituted with R13 or R14; or iv) a 8-12 menbered sat urated

or partially Biclnsed betebiisgabia chsoofpeonansiunds havinghidareydn @), end Phamasewigak r om

ni trogen, oxygen,. sulfur, sul f.one, sulfoxide, wherei he . .8- ; red

sat ur at etf6pP rsf‘]itsa;l{l'QX@gfi?fr“éﬁn@ﬁS’ Broelye |dF%V%¥V8&€ r t%@?%géqfag%%%&ﬁa%ﬁom i's

opt i onal {symerstididtied oMsbielRikredt fRlrhhitane gaeih Baksess i ndependent |y

sel ected from hydroxy, hydroxy(C -C6)al kyl, Cl1-C6 al kyl, C2-C6al kenyl,

C3-C® al kynyl, C3-Céeycl oal kyl, C3-C8heterocycl oal kyl, C4- C6 cycl oal kenyl ,

aryl (G -C6)al kyl, aryl, halo, haloal kyl, oxo, oxinme, CF3, SR13, OCF3, OR13,

OC(0) CH2R13, NR13R13, NR13R14, NHC(0)R13"[ CHZ) "NR13R13, COOR13, CN,

C(0)R13, C(0)CF3, CONRL15R16, CONHZ2, SE N3, ' S(0), -, NRI3R13, or NRI5R16,

wherein each n is independently 1 or 2 d 4he heterocycl oal kyl is

optionally substituted with Cl-C3 aIk/{?‘\I. o
X NS

N Y

Formula (I)



20When R1 is Hand Y is NHRL7 or R17, then X is OR1S8,

NRI 5R163NMRIBEMNRNBR195 NeR20 and Z is H, halogen, C -C3 alkyl, C-C4

al kynyl , woypbi1/asagoer oaryl , or C3-C8 cycl oal kyl, 25wher eiPATIUSR01QI0R4853

al kynyl, cycloal kyl, aryl, or heteroaryl is optionally substituted with
hal o, al kyl, or cyano, wherein: R17 isé6selected fromaryl (Cl-C6)al kyl,
aryl, or heteroaryl, wherein the aryl, or the heteroaryl is substituted at
one or nore carbon atons with at |east one R21 and 0-2 R22 30and the aryl
group of sai dWamyR(GH@ﬁdéﬁllkaziéonﬁRllbn&lehy substituted with halo; R21 is
i ndependently sel ected fromam no, hydroxy, CF3, OCF3, 0O-aryl, S(0)"R13, or
NR15Ri 6 (R15-16 K are as descri bed abve); 4czt 1lIflhLfIfl1 V\D

2011/ 053861PGF/USRR2Q1H954853 - 10 - R22 is independently H C-C6 al kyl,
CF3, OCF3, S(0)"(G -C4)alkyl, halo(G C4)al kyl, C2-C6 al kenyl, C2-C6

al kynyl, C3-C6 cycl oal kyI C3-C8 heterocycl oal kyl, C4-C6 cycl oal kenyl

aryl aryl (G I

NR13R14,  COORLS 3 W 9 %@8%%% é? %@’o@%@mk%) ?\lﬁﬁg% %C?&%?Rg

S(0) " R13 yellayl, NRK3R3 Bhe AR BE(cL)aNEL RIS al kiNRA 3CH O FibSy] 1N§{itﬂmﬁﬁw RitByituted
NR13S( 0)nR13 or NR15R16, V\,her ein each n is independently 1 or 2 and wherein
t he al kyWith aﬂ@eﬁiﬂ’l Ofa%@%’y‘i" erelic| oal kyl, heterocycl oal kyl, cycl oal kenyl ,
aryl, arylalkyl, haloal kyl, or heteroaryl is 10optionally substituted with
R25; R18 is sel ected from Cl C6 al kyl, C2-C6 al kenyl, C3-C6 al kyng CB Co6
cycl oal kyl, C3-C8 m%a@mcmmmgcme;wﬁhtmsnmygetroabnnény\rhwlathw are bonded form

aryl (G - 06) al kyl, hydroxy(C2- C6)al kyl, am no(C2-C6)al kyl, hal oal kyl, or
heteMbaryI wherei n t he al kyl , al kenyl, 15al kynyl , cycIoaIkyI

het er ocycl oal kyl , gycl OQBJSE‘rHé‘rhber@d[ VturaBr R?hﬂﬁﬁlly shataaal IKMchydEc fetiehodny |
is optionally substituted with R25; each 9is mdegendentl Eegect ed from

Cl-C6 al kyl, C2-06 al kemyheterogtogsothencharythe nHyagen

ani no( C2- 6) al kyl, C2- %}%ﬁgy&he%ﬁ%dh?m%baeﬁ%g uﬁ&?&&@?{%ly@%‘f& ed

sul f onam de, C3- 5 cycl erocycl oa cycl oal kenyl ,
aryl, aryl (G -C6)al kyl ,mbﬁd)@f@h&ﬁgio,up@i 1nﬁeﬂi@ﬂ€ralwdubstvmeda’[ mnetdsren(adelcyﬂbon

al kenyl , al kynyl, al kyl cyanao, alkyl sul fone f ona IoaI
het eFocycl oal kyl, cycl oatPREmih 1 a#%/ﬂandapwgi Kﬂlljbmﬁ&? %ﬂq{’ﬁlor re ﬁaé{%rf Fary)

is optionally substitut 8 R2R, 7 2Ry GRXRM or CRORNRUIRLY or
S(0)R19, in which nis ﬂh‘ﬁ'zgﬁ eacﬁen%I'éSE%z}gd?% egendent%ﬁ/ se?l;act ed 9f rem

hydr oxy, hydroxy(Gi - CG)hjfd‘i‘yﬂ(y(CGCﬂm(}&M(y]l COCZKC@HD% Rynyl ,

C3- Céeycl oal kyl, C3-C8 h terocy | oal C6, ¢

aryl (G -C8)al kyl, aryl, WhEIEE SR dS] lPendS‘!W Iggx aX%'P? ’é%]é‘gﬁoéﬂl% OR13,
OC( 0) CH2R13, NR13R13 Nggbggtltﬁe WHCAADRL3" (CH2) "NRL3R13, COOR13, CN,

C(0) R13, C(0)CF3, CONRL5R16, CONH2, S(0),A13, S(0)nNRL3R13, 4c41l innn_nni
WO 2211/ 053861PCT/ US2010/ 054853 or NR15R16, wherein each n is independently

1 or 2 and the heterocycloal kyl is optionally substituted with Cl1-C3 al kyl .
Wien RL is CH3, then 5 Xis NH2 or NHR6 as described above,

i1) an 8-10 membered bicyclic aryl group having 0-5 heteroatoms
independently selected from nitrogen, oxygen, sulfur, sulfoxide, or

25 sulfone;

cach R’ is independently selected from H, C;-Cs alkyl, C3-Cq alkynyl, C-Cs alkyl
cyano, C»-Cg alkyl sulfone, C3-Co cycloalkyl sulfone, C,-Cs sulfonamide, C3-Cg
cycloalkyl, C3-Cg heterocycloalkyl, aryl, aryl(C;-Ce) alkyl, or heteroaryl, wherein
30 the alkyl, alkynyl, alkylcyano, alkylsulfone, sulfonamide, cycloalkyl,
heterocycloalkyl, aryl, arylalkyl, or heteroaryl is optionally substituted with R*;

10 35 C(O)R?, COOR®, C(O)NR’R’, or S(O):R’, in which n is 1 or 2;



Y is NHR6 or R6 as descri bed above, and 10Z is H, hal ogen, Cl-C3 al kyl,
C2- A4 al4opnyhpnanyl , heteroaryl, or C3-C8 cycl oal kyl, wherein the al kyl,
cycl oal kywo 2arwds3seal kynyl , or heteroaryl is optionally $OPAS2008B58M t h
hal o, al kyl, or cyano. In certain aspect, RLis H X is NR2R3, and Y is
NHR6. Z can be H, hal ogen, G -C3 al kyt7-15C2-C4 al kynyl, aryl, heteroaryl,
or C3-C8 cycloalkyl, in which the al kyl, cycloal kyl, aryl, alkynyl, or
heteroaryl is optionally substituted with halo, alkyl, or cyano. NHR6i s
described below. NR2R3 is a 3-8 nmenbered saturated or partially saturated

nonocyclic group i ng no, het erogat qm ot her. t han ogen atomto which
R2 and R3 are bong@?s ‘é‘?qeﬂ gl@é‘l@%ﬂﬁﬂ“ﬂl@@é@( éét g:ﬁ)é‘lkéfii or partially
saturated nonocyclic group is independently substituted at one 20 or nore

carbon atons with 1-2 R7 and OE'[I onally substituted at one or nore carbon
atoms with 0- 4 RRR?ard((ydnadkyl, whetsr be el geduys independrgthosugpiifuirg af gne

hydroxy (G - C6) al kyl , ar CC{RQ NR9 11 PIEQ
each%n is |ndepend(grﬁl?r§7 Cifboﬁaoﬁs‘ﬁlﬁgp%)R er?lgq{)pgs’lqgﬁé © E%bs |t{ta(l11\tﬁ§§Fthh
hal 0. The 3-8 menbgrENER’UNRIEORYMOr P&’ S((ajnk% mwmaneﬁofm;nocycl ic group
can be optionally substituted with hydroxy or am ne In one enbodi nent, the
3-8 25nmenbered saturated or partially saturated nonocyclic group is
azetidine, piperi rh ne.az N@y,-@ Refohddyne or
pyrrolidine is |ng%p§r§ eCtQ%!ﬁroglu%%tf?}R]ég: aﬁglsl I 6‘(?11&}91& or3 aéjrg%ﬁg Igi(lryoup
and optional ly andCi- @glbeﬂemdmmdlkzylsﬂb@g cyaloadkeny, tarylha;rd}(Gx-@aiaﬂl‘tyilloréaﬁterdﬁeylone
or nore carbon atons. |In _another e oSel ected fro 8-10
nmenbér ed bi cycl | c @r‘?hlc}bIhSﬁ‘ﬁteﬁ%ﬁYFlﬁgR‘@9§r e?ré?ﬁé?aﬁs ﬁ%d%ﬁ@%’@ ¥F1§})Sg%éll?ect ed
from ni trogen, WAGH ary® SIEUEd fi thOiods coRistmgldrone. In certain
aspects, Rl is H, Oﬁ |Hs ﬁﬂ?i 5, anoli Y |séOHE6 cgn be H, hal ogen, C1-C3
al kyl, C2-C4 al kynyl, aryl, heteroaryl or C3- C8 cycl oal kyl , wherein the
al kyl, cycloal kyl, aryl, 2011/ 0 JBCT/ US2010/ 054853 -
12 - alkynyl, or heteroaryl IA)' F’iB’rl?SIeldm tﬁ)lgg(%l}ctagﬁeg Wth hal o, alkyl, or
cyano. NHR6 is described bel n8 10 menﬁ%rdd&a@ﬁlhe@f}&@rdupdmvhtg (Eih%roatdnyd
or hydroxy(CG -C6) al kyl and i's ari/ (G -C3)alkyl. The ary g&
aryl {3l -C3)al kyl of R5 is i n@éﬂ@ﬁé@ﬁﬂ%?leé‘}t?é FOTR DGR OXY AR 8‘14 Tob %Id@ or
carbon 5 atons with 1_3 RI11. % I's independently selected from ORI, NROR9,
NROCOR9, or NR9S(0)"R9, in |c nis 1or 2. ROis independently selected
fromH G -C6 al kyl, C2-C6 alijangl0 @8mbBEedhhyanyhted CRp@Bally kydaturatedhbicydx- C6

al kyl sul fone, C3- C5 al kyl suI one, cl oal k

sul fonani de, C3-C6 cycl oal kyfty g}@u@a‘ﬁggg %@Pﬂﬁﬁﬂépwéﬁyégﬁt‘%ﬁﬁﬁenyl ,
aryl, aryl (G C6)alkyl, hal Oahller)gQH %'kyél%t SHIART M foxide, WMyuBbnd;had al kyl ,

al kenyl , al kynyl, al kyI cyano, ul fone, 10sul f onani de, %/CI oaI Kyl

het ezmdcycl oal kyl, cycl oal kenyvl) an arm memb@rh@uks,aturamépbmrr@lﬂy RS %@@%bl@&?lw

t |1 bstit ut ed R6
13 S0l ccred Trom e o o kyl ek gy of: LEbALBTRCTS Sttt

cycl oal kyl, C3-C8 heterocycl oal kyl, C4-C6 cycl oal kenyl, aryl,

aryl (G - CG) al kyl, or heteroaryl, wherein the al Ky I keny

cycl oal kyl , heterocycl oale@teroqyylﬂa&éd lRexlyor, heéﬁrwry qfé%r%ﬁpéﬁelé‘%o OPHQI’%LYI kyl ,

Oh MeteroaryL 1e Ot Ol R RUBRL LUt A dfbe sy 0 PRt
conspsting of: i) a 5-6idmwe reﬁuﬂy mmﬁém@lﬂ@dlkgrﬁmoaﬁs) S@EN(&4-10)alkyl,

menbered bicyclic aryl grou haV|ng eter t i den I ted

from ni trogen, oxygen, g@ﬂpf(glr Ca)alsyl g’leﬁé‘ Byl d‘)gﬁ@’ F%Ip 6a°ﬁ’clt§’ %Pﬁﬂé er ed

unsaturated or partiall HARRIVERYE §4- 6% 8balﬁe@1ydry12gl@'1 wlpctbal‘kwﬁet@ro‘iryl
y se

het er oat ons i ndependent cte rom | trogen, oxi de

g_r su: f one; ?nd i V) ﬁn aalbohaimfb%réﬂl ue 3t,g}Ca(OéI&I oNR 3%?{]@??&14&@9&[;?%
icyclic ar rou avi g f X 13 The
ar yIy of R6 iys gpti gnal I 5?[}\2&%93 ’ @@Cépﬁ? 8@%?@%& gﬁ Igtogar?"\% th R12.

The of R6 is phenylg QPNWPI&WHQ%W%@@ cath @lfselnaépenwelyclaasmmdahens
W th 12 251 n one enbodi msnt R1Z is independently sel ected froHQ
al kyl, OCF3, CF3, alkyl, alkenyl, h]gy@j(lq:ycggg)l Kherogys Loagkyay qygm enjégar@h

al kynyl C3-C6 cycl oal kyl e | |,

aryl, aryl (G -06 )al kyl bryiafed; filo §§1 Roplshag) £ *ﬁoﬁﬁr@f&%@%&% 0) R13,
NR13R1 3 NR13R14, COOR13vheMNR the@m a0l Opfeidyyl Gf ®) t‘(sﬁﬁmandeﬁ(lg)sblm&kﬂr@m
CONR15, -, 16, S(O)R' 3, S(0), I NR13R13, or NR15R16, wherein each nis
independently 1 or 2; and 30wherein the al kyl, al kenyl, alkynyl,
cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, aryl, arylal kyl, hal oal kyl, or
heteroaryl is optionally substituted with R25. In one enbodi nent, R12 is

| ndependently sel ected from Cl C6 aI kyI CF3, OCF3, S(0)n(G -C4)al kyl,

NN NS o



WD 2011/ 053861PCT/ US2010/ 054853 - 13 - aryl (G -C6)al kyl, heteroaryl, halo,
SR13, ORK3 108(-0pR13, NR13R13, NR13R14, COOR13, N2, CN, C(0)R13,

C(0) NR13RYB,20008B863e, S(0)"R13, S(0)"NRL3R13, or NRLS5RLBCTMseI1@ioms8uch n i s
i ndependently 1 or 2. In one enbodiment, R12 is independently selected from
CF3, OCF3, COOCH3, nethoxy, nmethyl, flgero, chloro, brono, iodo, S(0)2CH3,

nor phol i no, piperazinyl, or 5acetyl pi perazinyl. In one enbodi nent, the aryl
of R12 is independently selected from i) a 5-6 nenbered nonocyclic aryl
group; ii) an 8-10 nenbered bicyclic aryl group having 0-5 heteroatons

i ndependent|y selected fromnitrogen, oxygen, sulfur, sulfoxide, or

sul fone; iii) an 8-10 nenbeﬁe@fhg mBWYﬁ&%?V @Pmensaturated

bi cyclic aryl group having tgr rdREEN,
sul fur, sulfoxide, or sulfoag mp@1?6&§&&£§$&gﬂ%§%§§%g§h¥gﬁﬁgg?g?gfeg'or
partlally unsat urated bicyclic anydqgn@u@yhdvﬂngﬁanmaﬂb@xanxﬁem»@ﬂﬁw
smfgmmde IncmeeMmmrmE d besme OR13, OQOHH3
NR13R13, NR13R14, COOR13, CN, C(OyE% e&fﬁ’) E3R13 S(0)R 3, S(0)"NR13R13,
or NR K in which each R13 ijf) hrﬂgi-qpﬁﬁkdﬁfcfﬁréd/urﬁ;@du@&écﬁ& far@aNyhins&ir461 wtycyic,
C2-C6 al kenyl, C2-C6 al kynyl, C2-C6 al kyl cyano, - C6 al kyl sulfone, C2-C6
sul f onani de, C3-C6 cycl oal kyl , C@Iﬁgfﬁ‘&@"éﬁﬁ/@'ﬁé@? tomgndegendently nitrogen,

15cycl oal kenyl, aryl, al koxy, ary or heteroaryl
and Rl4 is C(0)RL3, COORL3, C(0) @%&%@éﬁkﬁ%%ﬁ%&» R13, wherein n
is 1 or 2 and the al kyl, al kieny §-1&kaniyered misktyakatﬁympmrtleé]quyisatsmltdddoiegclic

al kyl sul fonam de, cycl oal kyl, heterocyc] oal kyl , | kenyl, aryl,

al kd®y, arylalkyl, haloal kyl, or HE&EPHx §iing %C% ?l%lyi al? Pituted with
R25. I'n one enbodiment, R12 is NRLpKhfide; i N Which R15 and R16, taken
together with the 20 nltrogen atomto which they are bonded, form i) a 3-8
menber ed saturated or partlally saturated nonocyclic group, wherein the 3-8

Substi tuted wi th ReS: |¥¥hn 8 %%of%ﬁ%ﬂ”@%fﬁ%@i}iéﬂ%¢°%§ﬁ% PPy Rk e
bi cyclic group, whereinct 511% visn 12, -OpaRer néqlztm@aleﬁ sqrfomnzxcaélsmfoﬁmlueat ed
bi cyclic group is optlonally substltute wth g% menber ed

sat ursat ed or partially @aCuﬁﬂﬂ@dkﬁnﬁn@&hﬁﬁﬁm@@©@5ﬂ2§h Pﬁ@oﬁkgnﬂé¥@foatons
36 menber ed sat ur ated 7 (bare URy ARG bR S L R 175
het eroatons is optional Jﬂkyr%wmkyltcyérﬁﬁ alldyt $ulfdha, adkyl Ridonanridé,\cyclaalkgk, 12
menbered saturated or partially saturated bicyclic %

ro
het er oat ons sel ect ed f r BHTAFYSGHEH, %6¥?H@Hyl%%’ﬁ%ﬁmlgbBQBQEY §8P%8f?aem
wherein the 8-12 nmenber r Q@gﬁlally saturated bicyclic group
havi ng 1-3 30heteroaton§gu§aﬂ%%@%ﬁglt ngubstltuted with RL3 or R14. In one
enbori mrent, R6 is the optlonally substituted 5-6 nenbered nonocyclic aryl

group or 9-10 nenbered yc ar 0 13 di ment 13
optionally substltuted | gﬁﬂhﬁﬁ éégﬂgn §§3Thg g‘ ?8§P§ pﬁ@ﬁgl’ In
anot her enbodi ment, 9- Q, mRphefsat. cyclic 4czl IfIfIfthI

2011/053861PCT/U82010/054853 - 14 - "aryl group is naphtyl, quinolinyl,
i ndazoyl, indolyl, or d|hydrobenzod|oxynyl I n one enbodlnent t he phenyl

of R6is optionall 1§u 1kt mnth 1- rQ t hoxy
(-0CH3), net hyIsuI %ﬁi %5 %z%e) erw1thth9{11\ﬁ§%§ 8{]&%‘6\9% ‘%hgg%)b (ﬁ 3
hal m{F, Br, I, orﬁﬁkﬂ phenyl phenoxy, plpera2|nyl acetylplperra2|nyl

or nnrpholino. 51 n one enbodinent, RLis H Yis NHR17 or R17; and X is
NHR18. Z is sel ected fron1H hal ogen, Cl-C3 al kyl, C2-C4 al kynyl, aryl,
heteroaryl, or C3-C8 cy oal kylg ghead rou

al kynyl or heteroaryl opt%éna %@8&% g?%%ﬁ¥§g%ﬁﬁﬁﬁ9ﬁa | o, (g%%gpﬁwgﬁgcygho
I n one enbodi nent, Rl? is ary&@ﬁmyﬁﬁﬁaimebaadyhmnﬁmh@umﬂaﬂwwhuHMhbre|n t he

aryl or the heteroaryl of R17 is substituted. at .t ay bon at ons
with at | east one R21 and O- gmﬁ%ﬁmﬂiéﬁﬂmd%QWEWﬁﬂﬁmﬁﬁﬁﬁﬁggﬁﬁh' *ani no,

hydr gxy, CF3, CCF3, 0-apyl, %Q)lgﬁeml%remae@ ok &1@6@9@'&'{@% biBRAc gasupbe
i ndependently selected fromH, C, - , 3, S(0)n(C -C4)al kyl,
hal o( Gi - C4) al kyl, C2-C6 al kewbrelmeeelzam h«;xr:d satgratgy qpertsHy Ryiuraied. C8

heterocycloalkyl, C4- C6 cycl pal ken ar 15, heteroaryl,

hal o, hal oal kyl , SR13, omss,8 i %ﬁ%?lslﬁéﬁ@w“ﬁ%%%ﬁ 13, NO2, ON,
C(0) R13, C(0)C(0)R13, C(O)NR13R13, 15S(0) "R13, S(0)NR13R13, or NRL5R16, in
whi ch each n is independently 1 or 2; and the al kyl, al kenyl, al kynyl,
cycl oal kyl, heterocycl oal kyl, cycloal kenyl, aryl, arylal kyl, hal oal kyl,

het eroaryl al kyl, or heteroaryl is optionally substituted with R25; and the
aryl group of said aryl (G -C6)alkyl is optionally substituted with halo. In
one enbodlnent the aryl of O-aryl of R21 |s |ndependently selected fron1

o P Y. Y. Y T T s - ~ A~



30t hi onor phol i no, piperidinyl, or pyrrolidinyl. The piperazinyl,

honmopi pegsazi mgh,nopi peri di nyl, or pyrrolidinyl is optionally substituted at
one or nOWO20uvdsesslatons with 1, 2 or 3 R25 or at one niPCTARI0AS4333 Wi t h
R13 or R14. 454.1 1 nnn_nni WD 2011/ 053861PCT/ US2010/ 054853 - 15 -

R18 is selected fromC -C6 al kyl, C3-C®-al kenyl, C3-C6 al kynyl, C3-C6
cycl oal kyl, C3-C8 heterocycl oal kyl, C4-C6 cycl oal kenyl, aryl,

aryl (G -C6)al kyl, hal oal kyl or heteroaryl, wherein the al kyl, alkenyl,

al kynyl , cycl oal kyl, heiigr oca/BJSQadarklyéred cyahtedlok paxyilally aatyﬂatedangﬂoaycbdw group
hal oal kyl , ‘heteroaryl is opti on substl Wi R25. 5ln o

enbodi nment , R18 is Cl-C6 al k]@a[vu&gpl( Q%O%%Wi?cfﬁd%‘étﬁ NFIERD R eGP S ﬁ@'}le
aryl, alkyl, halo, Re3 or R2 4 fok@6PsufosRiel %hél@gletﬁ@ BokeRbhberel JatuXdddr SRI 3,
OR13, NR13R13 S(0) "NR13R13, S(0),R13, or NR15R16, each of n being

i ndependent |y 1 or 2. Each Reatiilly glair@t@dedmmmgr@lpglawmgﬂeﬂé@temm& ic
group. havi ng 1-3 heteroatons bi £ hi & group havi ng 1-5
het eroat oms, or an 11-14 nen%@’roélaﬁwq%é{}%f 1@?% avifg 1-8 het er oat ons.

The 10het er oat ons of R2fb3ar €a endemﬂst@mayur@eémepamany sQ@ated bidycHekfoup and
R24 is optionally substituted with R13 or Rl14. Zero, one, two, thre% or

four atons of R24 are optionkavige hAdelereniganerionsd/ ranmiogen: Syei-tHle3. | n
one enbodi ment, the aryl gro ?Etsﬁﬁﬂ%et@he%m e &h B WlenBerdd 8 ﬂir&e@@f' onal Iy
and |ndependently substitute ‘one "or nore carbon atons wt whi ch
is independently sel ected frpm1ﬂ395atﬂaﬁ%1cyumgi@§phamng NRIABOP RS issher ei n
nis 1 or 2. In one 15enbodi nment Cl - Y. is C-A al kyl
optibhally substituted with thgmﬁlrlb mé‘éqde‘@?]ég (Frg{n aﬁ’ﬁﬁ hydr oxy,

phenyl, benzyl, or norpholino. I n anot her enbodi rrent, R18 is C3-C6

al kenyl optlonally substituted wth one or nore, aryl, alkyl, halo, R23, or
R24. Each R23 is i eatbRendeintépendetizctieded from IorRBox 00 oxER1 4. s)atkilaCi-Cs

NR13R13, S(0)nNR13R13, S h | 1
or 2. Each 20 Ro4 M haspeniasih Py alpr bt ribdRE R A RERREERTC,
group having 1-3 h@&@{j@@éﬂ@é’{ﬁzl A (B=aJamprres, &ﬁlcbh@bbalklyn olﬁa,\/dﬂilge 15, SRV,

het eroat ons; or an

mbered tricyclic gr avin Qns
and the het er oat om®0H, %?%(W@éﬁendéﬁﬁ{ qu%gt @H{W(% %ﬁbﬁ%ﬂﬂ@érogen
or sulfur. R4 is n y 124863 e} Bp13
enbodi nent, zero, g:g)gdlglt\?\%k Fﬁ@ e’ Bﬁéﬁfwgﬁg{m%ofew de oﬁpt P%r?aﬂ% gnd
i ndependent |y subsb} Net&d® WilidieiiRéach 2B lindepetideatipt loe2 aadbhnjhan@ncyclcml@l iis
C3-C6 cycl oal kyl opti onaIIy substituted with one or nore, aryl, alkyl,
hal 0, R23 or R24. Badenaitysubsitytediwibiaermalkylsel ected from CF3, OCF3, SR13,
OR13, NRLI3R13, (CH2)nNR13R13, S(0)nNR13R13, S(0)"R13, or NRL5 R16, in which
each n is independently 1 or 2. Each R24 is independently selected froma
5-8 penbered nPRACYCkiagt BupNHRY] ok '1-tBerhet er oat oms, an 8- 12 menber ed
bi cyclic group having 1-5 hetero atons, or an 3011-14 nenbered tricyclic
group having 1-8 heteroatons, and the het eroatons of R24 is independently
sel ected fromip NN, Rl%ﬂ@m@mﬁlﬁt{m&Nﬁ?ﬁm sndoptionally substituted
with R13 or 4" Tn one enBodi ment, zero, one, two, three or four atoms of
R24 are optionally and |ndependently substituted with R13. 45al nnn_nni WO

2011/ 053861PCT/.U / 5 t e dIBdky1, RI8 is
C3- C8 heter o%gﬁ%ﬁt}ﬁeniﬁ @haékéhgbg“ A Pﬁ&l %%F h&%%%héﬁggggﬁl oal}i<yl is a
5-7 penbered RPRASY tlealBAViIREyA dyeloaikoR o or Heerdeeyles optiomly substitlepewdbnt | y
sel ected from oxygen, nitrogen, sulfur, or sulfone and the nitrogen atomis

optionally suthsla, piliyb@r wyang, RIGEEIIRLY | s | ndependently sel ected from

hydr oxy( C2- C6) al kyl , 5am no( C2- C6) al kyl, C2-C6 al kyl cyano, C2-C6 al kyI
sul fone, C2-C6 sul f onani de, C3-C6 cycl oal kyl, or CA4-C8heterocycloal kyl .
one enbodi nent, RHas &léctemﬁomw‘yl&ﬂ -66)oliyl, aryé,l dnhetntysyl vhewin ﬁh@ﬂ%ﬂrltﬁ@

tetrahydrofuran t hi onor phol | ne, erazi ne nopi per.azine, ot 22N
aspects, Rl is e@rm?mf tgﬁedgﬁ € Yrgerk © ?‘?Oeﬁ%@ ‘%tﬁ?%ﬂﬁ?ﬂ S‘?% endrﬁla% R

al kyly, C2-C4 al k 1%kou Ftﬁfs%'a% 19 -C O8Ik B t16ﬂé@1|y%ab§t1§ﬁl1tedwﬁitﬁr}ﬁlm the
al kyI3 cycl oal ky?ﬁware?ﬁ”é O kyny %le hée)t e?%arg?/l is optionally substituted

wi th halo, alkyl, or cyano. R17 and Rl8 are descri bed above. In certain

aspects, Rl is H; 2I1$ NHR17 or l\@%ﬁ af1egvdHrem
H, hal ogen, C, -C3 d@‘f @Pﬂéﬁﬁ ﬁtf +§m g%grcﬁz b%F?,ed) %e@( )
cycl oal kyl, wherein the @I}kgﬂPRlﬁ Rbské%rkﬁb deﬁﬁyéd atadekyny| or het eroaryl is
optionally substituted with halo, alkyl, or cyano. R17



15and R18 are as described above. R19 is independently selected from

hydr oxy (£4322G6phalrkyl , am no( C2- C6) al kyl, C2-C6 al kyl cyano, C2-C6 al kyl

sul f one, WR-2@8/0s886fionam de, C3-C6 cycl oal kyl, or C4- CBheCeruseyolossbkyl . | n
certain aspects, RLis H Y is NHRL7 or R17; and X is NRI9R20. Z is

sel ected fromH, hal ogen, CI-C3 al kyl,1022-C4 al kynyl, aryl, heteroaryl, or
C3-C8 cycl oal kyl, wherein the al kyl, 20cycl oal kyl, aryl, al kynyl or
heteroaryl is optionally substituted with halo, alkyl, or cyano. Rl7 is
descri bed above. R19 is independently selected from hydroxY(C2-C6)al kyl,
am no( C2- C6) al kyl ,_£2

sul f onam de, C3- CGRC)}%:%QH?%%I!MYC :31 @J?chlgiﬁ]ec%ggxl)(ﬁég§§¢L&Fec‘ﬁgiygé8igct ed
om GOl XA, LS RICITIG A Rk

one enbodi nent, 7°or RI7: and X'is N X |,s se écted
fromH, hal ogen, G +CacwlléafkenyGastiargl(KyAylalkyhrheterodngt baloa$R T, OB, C3- C8

cycl gal kyl , wherei 1l kyils, scych ar k 10r aryl is
opti gﬁal |y substi tﬁ?é@ it hB o%ﬁf%l yllald%}r{ c&bﬁ’o&ﬁégﬂl{s (%Qiﬁ%@ d’above.
R15 and R16 of NRISRHBR'ETRRenONRIB My OWR' StORNRITR'bger > at@NR'R Whi ch t hey
are bonded, form i menmpered saturated or, partially saturated

a 3-8
nmonocyclic group, SCEDIR 30VRE (GOORYBMSRr SEO R vt AT AR Or Wherewn earl 1y is

sat urat ed nonocycl i r i i ; i 1 k) an 8-12
menber ed sat ur at ed né?&ggér{ﬁ%})af?@?é%fﬂr ar%lééﬁ%?g%lé%]%%&g? %%%@L\%g}rogllkk?’t he 8-12
menber ed sat ur at echéd¢ropgilddliall] oychatkenglt egl, hrdylkll, balgaldylp ot Betaptiybisal | y _
substituted with R25; iii) a 3-8 nmenpered saturated or partially saturated
mono&yclic group herfonalinsubsHtcs Wish Bns sel ected 4541 nnn_nni WO

2011/ 053861PCT/ US2010/ 054853 - 17 - from nitrogen, oxygen, sulfur, sulfone
or sul foxide, wherein the 3-8 nenbered saturated or partially saturated
nmonocyclic group hRViinepldet®l fremete@s dkg, CsCoplkicnylaCl-¢s slkyayli ExrCedydpalkylr13

or R14; or iv) an 8-12. nenbered, saturate rtiall rat.ed bicyelic
or otn havi ng. 1- 3 ner s breprosrEE Fae EF ke B h ey R R SYEL-
sul fone, sul f oxi deg ufrer, %g(bgc%)ag%lﬁﬁﬁim@ﬂ,%ﬂ he@tdaiAl RHerein thaktlkiyRlalkgnyl,

saturated bicyclic group havi ng het eroatons is optionally substituted
wit hlR13 or R14. alkynyljeychabkybstaeareloalkyNRygralberylsaigl. avyérlhd nipdoadiyl. or
sat ur at ed nonocycl | roup. optignally. i endently substituted at one
or nore carbon at oh‘%eﬁfﬁyﬁ%ﬁ mﬁég'.sullb%tlt%{r%g\% Ollgzdai nment, the 4-6 nembered
saturated nonocyclic group is selected from pi peridine or pyrrolidine

10optional ly substituted with 1-4 groups selected fro dr ox i no,

G -C6 al kyl, hydr owbcﬁﬁglseeéeé!ew}qmb’éﬁﬂieﬁé% @Omc%y-éh R @é:&rﬂ%’%ﬂ .031 anot her
enbodi ment, NR15R1G; | I ; gddnetierney silidh Coy@ho s -Oamk g
1-2 heteroatons se le(@?yelgn}%or#‘ﬁ%tFgg(g}i%ﬁ%%gégg){ﬁi‘u% Xsu?f%}%e, L(%r Fll
sul foxi de, wher ei nsidfiind, 6,84 sfivemiit, Eatlycatledkile CeCadyerdayclypldib GaCo

optionally substituted with hydroxy, i.no, Cl- 15al kyl .. o h | one
of e chrbon at ook L ARG It bE AT h B B st BE B0, P EPORY it
heterocyclic groupgjis,yielipglyehltyl epaARIRLIfOR, stifiramdpbpdlbalkyl, pi per azi ne

or honopi perazine optionally substituted with 1-4 groups selected from

hydr oxy, anino, Ci h@eroaydegalkeneyobtediepyl, anherrslialcybdelpaliyl. op helerapryliis
optionally substituted wt r.pe am no, or hydroxy. The 1-2

het er oat ons are ni PPtbod]&nnyéﬂ%f%ﬂuﬁ?cfgﬁg% atonms are independently substituted
withp£1-C6 al kyl, 20C(0) C1-C3 al kyl, or S(0)2Cil-C3 al kyl, wherein the

al kyl is optionall nd i ndgpendently substituted wWth anm no.or hydroxy. In
one enbodi nent , th\ézoglﬁﬂ(oﬁlo&?@% F@é)iNsR R @& SEMRY o Whis Bl%i 8" frenber ed
nmonocyclic aryl group;ii) an 8-10 nenbered bicyclic aryl group having 0-5
het ero atons i ndependently sel ected from nitrogen, oxygen, sulfur,

sul f oxi de or sul f ossh RY iig indepeBddilyrelebied éanuhghoxy, ditydobx 26 eCs)ghylt Cailsy

nsat urated bicycli ryl 0 i ng O- er ga i endent |
gel ec'tJ ed fr omI niyt r %@%ﬁd@@@% L ggﬁ@ﬁfmgﬁ@%@Fﬁ‘gf’g}g}w’sg%‘j?‘gglﬁtgfocgao?%yl’ )
8- 105grember ed Unsa@ég?%@éikﬁ{yl RAJIKE ALLMIKYN BN W28, @1 AIkGY, Gkb Coxafnk] CBY, SR,

havi ng a carbonyl, oxam'de, " or syl f oxari de. I n e enbodi t, Rl
is methyl, X is selQ&FtedRfy @ﬁ(QBQHdiISJNﬂRéRWaN@l%RI?@IH@(@@? gd(@ﬂ%ﬂ?lgﬁ]gr
NHR6. 301 n one enbodi tent . .Z-i G153 16k I 130 113
Exanpl es of the prg:gje(gﬁ 1gveﬁ@)$§ﬁl(%@:)@:d3é§bﬁ R éfb’N}% w&k ,S((ﬂﬁﬁﬁ k ’

4- (3, 5-di et hoxyphenyl am no) - 2- (4- hydr oxypi peridin-1-yl)pyrido[4,3,-d]pyrim
idin-6(611)-one; 4u.1l nnn_nni '



VE}201ﬁ/053861PCT/U82010/054853 - 18 - 4-(3,5

- di met hogyphienglnam no) - 2- (4- hydroxy-4 - (hydroxymethyl)pip eridin-1 -yl
pyri do[ 4,580dp11pssseni di n- 5(611) - one; )pPETnmmnom&mssy )
2- (4-am nopi peri din-1-y1)-4-(3, 5-di met hoxyphenyl am no) pyrido [4,3
ég]FﬁrgnBQ|n-ﬁ (611) - one hydrochl oridetl -

- (3, 5- di met hoxyphenyl am no) - 2- (4- nor phol i nopi peri di n-1-vyl rido[4,3 -d
pyrimdin-5(611)- one; nethyl 1-(4-(3,5-dinethoxyphenyl ypy [ ]
g_m no) &5_ oxo- 5, 65 dmrh?VRlPHb%/mﬂldm[rﬂanhm]ipyrdbpdrmmﬂ}Ql yi13 aud theydeeneycloalkyl is

I peri di ne-4-car boxy) at e; . .
2- (4- hydr oxypi peri tﬁm%ﬁ&ﬁﬁﬁgg?%iw4hFFFEB%ﬁhethyI)phenylanino)pyrido[4,3-d]
pyrim dine-5(611)- 10one; (R)-2-(3
-am nopyrrolidin-1-y1)-4-(3-(trifluoronethyl)phenylam no rid 4, 3-d
Fg;lﬁi?in- 5( ®hth RoneCHy.dhothl or i de; vl pheny Jpyrido 14, ]
(5)-2-(pyrrolidin-3-ylamno)-4-(4-trifluoromethyl am no ri do[ 4, 3-d] pyri nid
in-5(611) -one; 2-((1R 4R)-4-aninocycl ohexyl )Py [ Tpyrim
am no) - 4- (3- (Kris Ny @ ore sl depdiibay dbavieno) pyri do[ 4, 3-d]
15pyri m din-5(611)-one; 2-(2-norpholinoethoxy)-4-(3-(trifluoro
geEZyl)phenylan!np) pyri?o[4,3-d]pyrinidin-5(61/)-one;
- (4-am nopi per. 61- - 4 i o met hyl ) phenyl am no ido[4,3
Alpyrim o SR TR ok B a0 meLhvi) phenyl am o) pyrt dol
-(4-net hyl pi perazin-1-y1)-4-(3-(trifluoro nmethyl)phenyl am i
~d] _pyrim d n-_5(6k%41 200ﬁe; ( viophenylamno) pyri dof 4, 3
2- (3L%- di hydr 6iisHetalAgAs lﬁbeWL§%5Cﬂ@k§9QfVY#bﬁgpgﬁ%fﬁ§bf§ﬁgﬁVT%ﬁ%no)pyrid
o[4,3 -d] pyr bvﬁhg&rﬂﬁeé L1)c1908y1, & l,-aﬂg&gr, Y HEteven s §tiodlhlny dubyiluted-vith
-(trifluoromethyl)phenylani no)pyrido [4,3 -d] pyrimdin- 5(611)-one,
252-(p|per|dlhda;@ﬁw;dp%@thrlfluoronethyl)phenylanino)pyrido[4,3-d]pyrinid
in-5(611)-one; 2-(4-am nopiperidin-1-yl)-4-(3-(trifluoro
net hyl ) phenyl am no) pyrido [4,3 -d]pyrimdin-5 (611)- one hydrochl ori de;
2& ]( 4|_o C%/:j:n Pé%’gh{é@é(ﬁgﬁﬂla)ﬂpéa)’}@ ts4t,081s(NRIRE| arar oneNHRE) ghanpt yhalopey G 60 24k3,
- - - one; , _
;%? 3;)%52- g Qz-lﬁ?ydﬂiy_nylggbw I)epﬂr?@rﬂa@r Ra-Csyygloalkylzin whick thelsretisinaliyhenyadiymd) py
, 3- ri i n- - ; = 4 3- b £l
bheny! n%ﬂ%t?%ﬁfg? i%ygg%gysﬁoggpgg éy'}'ghgfalé,(a&y?,w c§arlo3-NIRP fslduQs- B bk
yl am no) net hy NreRényd 3-Sehdmesdabunatadiod partiallc dturited mmonoeayclig@roup having no
2011/ 053861PCT/ US2010/ 054853 B

heteroatom other than the nitrogen atom to which R? and R® are bonded, wherein said 3-8
membered saturated or partially saturated monocyclic group is independently substituted at one

20  or more carbon atoms with 1-2 R7 and optionally substituted at one or more carbon atoms with 0-
4 R8. R’ is hydroxy, heterocycloalkyl, or NR’R’ and R® is hydroxy(C;-Ce)alkyl, aryl, COOR’,
(CHz)nNR9R9, or (CHz)nNR9R10, in which each n is independently 1, 2, or 3. The aryl is
optionally substituted with halo. The 3-8 membered saturated or partially saturated monocyclic
group can be optionally substituted with hydroxy or amine. In one embodiment, the 3-8

25  membered saturated or partially saturated monocyclic group is azetidine, piperidine or
pyrrolidine, in which the azetidine, piperidine or pyrrolidine is independently substituted with 1-
3 hydroxy or amino group and optionally and independently substituted with hydroxymethyl at
the one or more carbon atoms. In another embodiment, NR?R? is selected from an 8-10
membered bicyclic aryl group having 0-5 heteroatoms independently selected from nitrogen,

30  oxygen, sulfur, sulfoxide, or sulfone.

In certain aspects, R'isH, X is NR4R5, and Y is NHR®. Z can be H, halogen, C;-Cs

alkyl, C,-C4 alkynyl, aryl, heteroaryl, or C3-Cs cycloalkyl, wherein the alkyl, cycloalkyl, aryl,



- 19 - (S)-2-(3 -hydroxypyrrolidin-1 -y1)-4-(3

-(trifl uouemeotph) phenyl am no) pyrido [4,3 -d] pyrimdi n5(61P-one;

2- (4- am nepi2pavasesom- 1-y1) - 4- (4- (trifluoro net hyl) phenyl 6TASREY05436 4, 3

-d] pyrim din-5(611)- one hydrochl oride; 5N (1-(5-0x0-4-(4-(trifluoromnethyl)

phenyl am no) - 5, 6-di hydr opyri do[ 4, 3 pysi24 di n- 2-

yl') pi peridin-4-yl)cycl opropanesul f onam de;

2- (pi peridin-4-ylam no)-4-(4-(trifluoronethyl)phenylamn no) pyrl do[ 4, 3-d] pyri

m di n- 5(Bidyhyl, ondeteyairddhbptiandBy substituted with halo, alkyl, or cyano. NHR® is described

(5)-2-(3-am nopyrrolidin-1-yl)-4-(3-(trifluoronethyl)phenylam no)pyrido[4,3
-c/]pyritfi®n- 105(611) - one hydrochl ori de;

2- ?D:n pgolnl 2?61&1)@ ﬂ;%lﬁéetea frorom onEE D) P BERYHSEH QRRY A1k AU R is aryl(C)-Cs)alkyl.

pyri '

2-((/R @c%ykgrdmm&@@ykﬂ?oﬁ?e)amyénf Rols-indepgadently subsirsebatiihe Ypshemyora siboy pyr i

do[ 4, 3 di -115( 1 919 9 9
2- (4- oxo %‘ﬁ% tﬁ‘ 1 é% II'? lts) lflgep(ewch‘t ylfSleStedtf rhn} S)Rhfel\r%Il%u“nl\lrll1 Sj%/{ r |O(§(%TI§1 Séo)d‘;{] pyr
i m di n- 566l @anel or 2. R’ is 1ndependently selected from H, C;-Cg alkyl, C,-Cq alkenyl C3-Cs

152-(3,4-dih dr0|squ|noI|n 2(/ yl E C(trlfluoromethyl) nyl rpno)pyr
i do[ 4, 3- e&]f}]ngy G galkyl oI f)z yl su fone ¢ alkyl sulfone, C3-Cj cycloalkyl sulfon

c ( gg 1§ 3 célt £l &pgﬁaﬁlﬁt BYIORDEBYRYT B T Bl Orohiky R 31 Ty 2h@h, Gy BLRNICEZI N-
(t rifl ucﬁi@aﬂkylhhdd))aihglnyf bateroanypyin Mdhax{lﬁhéaldﬂlbyﬁqenyldalhylﬁ(lﬁeﬂlﬁ})l cyamy, alkyl sulfone,

(S@/Q(r:: ﬁq%ifggg% m no O@ﬂg LLe etr(gclyfc oa r?cyclggﬁqelg)y aryl, amlaQI%)Ianlogl%Ll 6r3heteroary1

202 (cyclg &aﬂ}%ﬁbé@i@&te&lwﬁtﬂ g2Erifluoronet hyl)phenyl am no) pyri dO[ 4, 3-d] pyri m
i din- 5(611?§

(R)-2- (pyr r ol Iinehertal.ﬁ-ay}bam oy NHR % -R s s¢leatest Gomtthydy gadnGh é?maHf@)lxiy% -§0[ 4, 3

-di pyri m 1
2 (gy(t rilEy 8%@?%&3& 1?%?3%?8"5[‘3? Oabry G Cagist oS sEnst AP R TR R y 1)
-4- (4- (Retdrbd pw@ﬁpénhﬂie)dutsa natk ey, ROYyRYY, icfabAkya; He}t@r}ébydlbedkyl Sfcthengh ayl,
252- (benzy 1am nogIl 5)4 ﬁq rifl uororret hyl) phenylam no)pyri dO[ 4, 3
-d] pl>5r| rﬁrm]iaﬂcyg(h@ ky, eteroaryl is optionally substituted with R™.

2- (penzy’ (TELlY %%%%%Ei)mén (s &8 bF RuQramBhbwn RIsaN KL AYEL ARbA s d] pyr i

m di n-5(61P-0

(5) - 2- (1grbdp tdnsiyhﬁ@benyh ﬁeirhymammm)onéeﬁcﬂle @tyligtdupoiipares-H 9 nqphiensd Einyalie) pyr i
do[ 4, 3- d] pyrimdin-5(611)

2- ( (t et radM{/)%{PBD bwwpérhe&efw?%ﬂfﬁifp%ﬂﬁeﬂ%’} sedeqtefl it QEsPoeERYIS ey |

am no) py{ ] £ﬂ mgh{enﬁfepe]d]ﬁn Alfxed rtially unsaturated bicyclic aryl
2-(4-fl uéfrlfgg{éir%?% Sg%gﬁ%) 19}’ (trifluor orsret hyei )Oﬁr?gni/a gm no) pyri doy[ 4,3 yd] pyri

m di29 5( @rﬂnl}) hmeg 0-5 heteroatoms 1ndependently selected from nitrogen, oxygen, sulfur, sulfoxide of

2- t Ph do[ 4, 3-

a por | i B e GBL) Sb e HHRbE bbb aER R PR A el 4.5

20117 0538RHRG, éd#&%@l%%&&&@de o2Qilfox@midet qtheafwdf [0 nary drbytitatidnopnet- (4
(trlfluoronethyl)phenyla ) y“dQ;irPe - L pyri m din 611) - one;

2-(1, 4- dwranqu@anbpnwmqmmwahl??? 19 9 aipl G i tinphonyhepianaiy ﬁl&bSB ‘F%FB opg OBMOrgy]

pyrim din bydrochl ori de; 52
- (thi azo?%ﬂgqnnzg t-]f1222‘1l3(4-(tri fl uoronet hyl ) phenyl am no) pyrido [4,3 - clipy

ri m2251| n- 5 (ﬁﬂol])e e@fﬂﬂdllcnllent R?is 1r§1d|epenﬁentlyl selected from C;- C(ilg alkc}ifl OCF3, CF3,
N- 5- t t 3

it p§§ . aecap@éna;ﬁua%q«x@(“or Ky by IR ianaCh PRt s cvavakioch &,
(S) ) ﬁ%&%@%}leg é?%mmen%x (a1 (48161 Raedrb REE Ml 2 RhIBRkPY BREFO
102 (CécD eod(@RHoNR. Hlamlﬁm COORTENY, LDhEHPIRIT GE)EYPIRIG CF(@)NR”Pdi
F?%I r2n (389&1{1% %&aﬁ% 0 S{OéﬂN)}JF a]ﬁ1 n%r)NIZ)tls& fvthFliefnf WSPgr}%f%iymndﬁm%} ghino pyri

do [4h 3 whé&kilny alk'ymallééhiﬂl' alkyhfld)ciamsil, heterooycloalk 1, cycloalkenyl, aryl, arylalkyl,
(R -2-(1-isopropyl pyrroli di n-3-yl'am no) - 4 Ltrifl uororret hylﬁ{ghenyl am no) p

yrido [ 4h@oalky] oplyatéraimyl is-opgignally- S@h%ﬁm@ézﬂ EL et oRPIpRhsimetnR 4 1s
-yl)met h%lldgpr)gnaoﬁﬂy seﬁecte(dtf{r If ldj L arﬁ?};l,r@(ﬂ"a), @@n,y é@p(@ ')C4M}}1 q&h{(éi %ﬂalkyl, Ca-Co

alkenyl, C-Cs alkynyl, C3-Cs cycloalkyl, C3-Cg heterocycloalkyl, C4-Cs cycloalkenyl, aryl,



d] pyrimdin-5(611)-one; 2 -((l-isopropylpip
eri di n- 454k)umedagl am no) - 4- (4- (trifluoronethyl)phenyl am no)pyrido [4,3 -
d] pyrimwonreB/(s8861) - one; PCT/US2010/054853
2- (4- ((di et hyl ami no) met hyl ) pi peridin-1-y1)-4-(4-(trifluoronethyl)phenyl am
no) pyrido [4,3 - 20cl]p y rim din- 51611)-one;
2- (4-net hyl t hi azol - 2-yl am no)-4-(4-(trifl uoronethyl)phenyl am no)pyrido [4,3
- cl] pyrimdin- 5 (61-1)-one; ’
g &rsn) ncz)) l(o ﬁryhg@t -yatil, fhereyqyl; halbj SR 1 ?RVL @m(aam“ ANRAREY NRFARIGr&DORFYy N aheny |

' i1 i 53 16 13 16
252- ( 4- (%Nhgéﬁ[’&yé%@%ﬁ‘ i Eéﬁ”g g g&R @vNI?\l Bor 8RR ) ShsrRiR S%ﬁhﬁlo) Dy
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-c/ 1 pyri nitaigen dtofbtbbyhicntey are bonded form: i) a 3-8 mem

monocyclic group, wherein the 3-8 membered saturated or partially saturated monocyclic group

ered saturatéd or partially saturated

is optionally substituted with R*; ii) an 8-12 membered saturated or partially saturated bicyclic
group, wherein the 8-12 membered saturated or partially saturated bicyclic group is optionally
substituted with R?’; iii) a 3-8 membered saturated or partially saturated monocyclic group

25  having 1-3 heteroatoms selected from nitrogen, oxygen, sulfur, sulfone or sulfoxide, wherein the
3-8 membered saturated or partially saturated monocyclic group having 1-2 heteroatoms is
optionally substituted with R or R™; or iv) an 8-12 membered saturated or partially saturated
bicyclic group having 1-3 heteroatoms selected from nitrogen, oxygen, sulfur, sulfone, sulfoxide,
wherein the 8-12 membered saturated or partially saturated bicyclic group having 1-3

30  heteroatoms is optionally substituted with R or R™,

In one embodiment, R® is the optionally substituted 5-6 membered monocyclic aryl group

or 9-10 membered bicyclic aryl group. In one embodiment, the optionally substituted 5-6

membered monocyclic aryl group is phenyl. In another embodiment, 9-10 membered bicyclic
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[2 (g 1s, a@eraargmng?;égmmwmmmm hofclbattioni didrowithet kystopb BAYdrarf-a& Py r i do
- pyrim din-
2- tHloonDrphoIIiﬂr%ﬁ&m(OSd](n%W Rl v amee Yy pueRls S Fo Pk 8B, SorNg‘lsRlé'

pyrim di n-5(6} nb%)ﬁgfyl?&ﬁ‘@"foﬁ B Jd@ﬁﬁd%y &@e)cteﬁ fotn E, @éfdﬁ)%sﬂ CF3, OCF;,
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yl am no ol I & 3n1g 4 1g) 13 B 13
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heteroatoms lndepencilently selected from nitrogen, oxygen, sulfur, sulfoxide or sulfone; iii) an 8-
10 membered unsaturated or partially unsaturated bicyclic aryl group having 0-5 heteroatoms
independently nitrogen, oxygen, sulfur, sulfoxide or sulfone; or iv) an 8-10 membered
unsaturated or partially unsaturated bicyclic aryl group having a carboxamide or sulfoxamide.

25 In one embodiment, the aryl or heteroaryl of R'7is a 5-6 membered monocyclic aryl
group substituted with at least one group selected from CF3, OCF3, O-aryl, or NRPR'® at the one
or more carbon atoms. In one embodiment, the monocyclic aryl group is phenyl substituted with
at least one group selected from CF3;, OCF3, O-aryl, or NRR! at the one or more carbon atoms,
in which NR'R!® is optionally substituted morpholino, piperazinyl, homopiperazinyl,

30 thiomorpholino, piperidinyl, or pyrrolidinyl. The piperazinyl, homopiperazinyl, piperidinyl, or
pyrrolidinyl is optionally substituted at one or more carbon atoms with 1,2 or 3 R* or at one

nitrogen atom with R orR™,
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25 In yet another embodiment, R is C3-C¢ cycloalkyl optionally substituted with one or

more, aryl, alkyl, halo, R or R*. EachR® is independently selected from CF3, OCF3, SR,
OR", NR*R, (CH,).NRPR", $(0),NRPR", S(0),R", or NR"*R'®, in which each n is
independently 1 or 2. Each R* is independently selected from a 5-8 membered monocyclic
group having 1-3 heteroatoms, an 8-12 membered bicyclic group having 1-3 heteroatoms, or an

30 11-14 membered tricyclic group having 1-8 heteroatoms, and the heteroatoms of R* is
independently selected from oxygen, nitrogen or sulfur. R* is optionally substituted with R" or
R In one embodiment, zero, one, two, three or four atoms of R**are optionally and

independently substituted with R".
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pyri m di @ychdafidy/l) oramyeCs heterocycloalkyl.

In certain aspects, RlisH; Yis NHR' or R'7; and X is NRPR®, 7 is selected from H,

halogen, C;-Cs alkyl, C,-Cy4 alkynyl, aryl, heteroaryl, or C3-Cg cycloalkyl, wherein the alkyl,

20  cycloalkyl, aryl, alkynyl or heteroaryl is optionally substituted with halo, alkyl, or cyano. RY is
described above. R' is independently selected from hydroxy(Ca-Ce)alkyl, amino(C,-Ce)alkyl,
C,-Cs alkyl cyano, C,-Cs alkyl sulfone, C,-C¢ sulfonamide, C3-Cg cycloalkyl, or C4-Cg
heterocycloalkyl. R? is selected from C(O)Rw, COORY, C(O)NR19R19, or S(O)ang, in which n
is 1 or 2.

25 In one embodiment, R' is H; Y is NHR!7 or R"; and X is NRPR'®. 7 is selected from H,
halogen, C;-C; alkyl, Co-C4 alkynyl, aryl, heteroaryl, or C3-Cs cycloalkyl, wherein the alkyl,
cycloalkyl, aryl, alkynyl or heteroaryl is optionally substituted with halo, alkyl, or cyano. RY is
described above. R'® and R'® of NR’R'®, taken together with the nitrogen atom to which they
are bonded, form: i) a 3-8 membered saturated or partially saturated monocyclic group, wherein

30 the 3-8 membered saturated or partially saturated monocyclic group is optionally substituted
with R%; ii) an 8-12 membered saturated or partially saturated bicyclic group, wherein the 8-12
membered saturated or partially saturated bicyclic group is optionally substituted with R*; iii) a

3-8 membered saturated or partially saturated monocyclic group having 1-3 heteroatoms selected
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N net hyl ¢ 24(,4- (4- nor i i - 5 . . di i -
o B TR B AR LB Ml o1 e DA AR Y
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20  C(0) Ci-C3alkyl, or S(0),C;-C3 alkyl, wherein the alkyl is optionally and independently

substituted with amino or hydroxy.

In one embodiment, the aryl group of R? is selected from: i) a 5-6 membered monocyclic
aryl group;ii) an 8-10 membered bicyclic aryl group having 0-5 heteroatoms independently
selected from nitrogen, oxygen, sulfur, sulfoxide or sulfone; iii) an 8-10 membered unsaturated

25  or partially unsaturated bicyclic aryl group having 0-5 heteroatoms independently selected from
nitrogen, oxygen, sulfur, sulfoxide, or sulfone; or iv) an 8-10 membered unsaturated or partially
unsaturated bicyclic aryl group having a carbonyl, carboxamide, or sulfoxamide.

In one embodiment, R!is methyl, X is selected from NH; or NHR6, and Y is selected
from R® or NHR®.

30 In one embodiment, Z is H, halo, C;-C; alkyl, alkynyl or phenyl.

Examples of the present invention includes:

4-(3,5-dimethoxyphenylamino)-2-(4-hydroxypiperidin-1 -yD)pyrido[4,3,-d]pyrimidin-6(6 H)-one;



N-(2-((4- (4-norphol i nophenyl am no) - 5- oxo- 5, 6-di hydropyrido [4,3
-d] pyri Mddrnogeyham no) net hyl ) phenyl ) met hanesul f onam de;
2- ( 2- am ebenmydsassiino) - 4- (4- nor phol i nophenyl am no) pyr i d®@CrAS3010/054853
-d] pyri m di n- 5( 6H) - one;
2- ((1R, 2R) - 2- anmi nocycl ohexyl am no) - 4-{ ¥ yror phol i nophenyl anmi no) pyrido [4,3 -
d] pyrimdin- 55(611)-one;
2- ((1R, 25) - 2- ami nocycl ohexyl ani no) - 4- (4- nor phol i nophenyl ani no) pyrido [4,3 -
d] pyri m-@i,srdirb¢tBaBphaeylamof-LARIZR)ox2-Aadiydoryolcthydrideddionbyh4- (benzo [d] [ 1
, 3] di oxol-5- m No) pyr.i 4,3 - d]pyrimdin-5(611)-one ;
102- ( 4- H@H?@kg%ﬁﬁ@?@&? 5ﬁ9§1¥w4 (3, 4,5-tri ent hoxyphenyl ani no) pyri do
[ 4, 3d] pys. (Mi ﬁfeﬁaﬂﬂ)-r Ne- % 25 QindINENyRK MBIl dni@b ip¥tibo[4,3- g%)}frlf}uc_hn_S(éH) one
- (4- et hoxy- 3- r|fI ur onet hyl ) phenyl am no) pyrido [4, 3 pyrim din-5

(61)-on ehydrochlorlde

2 (L oxueL L AR RAL L fodd) ot AR 08y Bpbdhadth hunpRmhd. Seftgoy! am
152- (4- hMQroxy 4- (hydr oxynet hyl ) pi peri di n-1-y1)-4-(4- et hoxy-3-(trifluromet

3 L o adi s i St oL
pyri m di ?{fﬁﬁjH8Hg4{%j%$gﬁﬂydroxynethyI)plperldln -yl)-4 -

- met hoxy-"5- uronme enyl am no) pyrido [4,3 d] 20pyr|n1d|n 5
(611) - onB{4-Bydrbxinyiferixdin-1 4yl {-Hy(BH oitiuoedrgthyphengamdioipyrideid, 344 pgrimidine-5(6.4)-
-met hoxy-5-(trifluronethyl)phenyl am no)pyrido [4,3 d] pyrimdin-5
(611)0 onene;

2-(4- hyd&?@lg“a ﬁ%@g&eﬂy ArEh by hgkgﬁs{ﬂu@td}néthwiaheﬂylé&uﬂ))@ﬂcrommpympttémy| amin
0) pyrido di n-5 1P-one; 254-
, 5- di et higtphenhydiwchio)ide- (4- hydroxy 4- (hydroxynethyl)p|Per|d|11 1-yl) pyrid

4, 3-d 61P-0
?3[ met h 0&@) %@ﬁf P ghnrﬁs )/l(agmaoa ﬂ@d‘ﬁr?u&&%@gﬂ% moipyr d) [)4 ,3- dl})grl[r%d%l 5(6{-]) -one;
pyrim di 18 AB1 am%@ 61012@4@1%&%@@mrﬁardranahﬂawb)lymm)pmdﬁmw]5
-(trlfluoronethye heny anlno)pyrldo [4,3-d] 30pyrimdin-5 (611)-one;

2- (4 hypyroridaed (hH)ypicperi din-1 -y1)-4-(3 -net hoxy-5

(L o TR R STLOG Il RIS HEA Bt o

- (4- hy dr gxy-afirifdpiekirRbny 1Bl 2y pirifleniotnethg])plyehylamig@pyrido[4,3-d]pyrimidin-5(6H)-
-met hoxy-5-(trifl uoromet hyl)phenyl am no)pyrido [4,3 - d] .
pyri m di Aaslisirechderde;

4- (4-chl CPRBLAY.- ) ladhirbyshireyAB omsyirhidinl 5 ri
dOE 2 s (g ﬁ?tﬁﬁ%slg%pﬁ{ag% g@_%@e;tﬁh@m rReth fI§PhreRy 1 hirtbyShrR¥yB fyirthhitin 5 (SH) Py
54- (26 chboag;0- 3- (trifl uoronet hyl) phenyl am no) - 2- (4- (hydr oxynet hyl ) pi peri di n-

-yl pyri d(? 4[ d1hydro1soq111n81¥n bH‘I—H ! yn) Z? ((? %trlﬂ%odeethyl)phenylammo)pyndo [4,3-d]pyrimidin-
S(6H)-one; :
(R)-2-(3-hydroxypyrrolidin-1-y1)-4-(3 -(trifluoromethyl)phenylamino)pyrido [4,3-d]pyrimidin-
5(6H)-one;

25  2-(piperidin-1-yl)-4-(3 ~(trifluoromethyl)phenylamino)pyrido[4,3-d] pyrimidin-5(6H)-one;
2-(4-aminopiperidin-1-yl)-4-(3~(trifluoro methyl)phenylamino)pyrido[4,3-d]pyrimidin-5(6 H)-
one hydrochloride;
2-(4-hydroxypiperidin-1 -yl)-4-(4-(trifluoromethyl)phenylamino)pyrido [4,3-d]pyrimidin-5(6H)-
one;

30  2-(4-(2-hydroxyethyl)piperazin-1 -y1)-4-(3~(trifluoromethyl)phenylamino)pyrido[4,3-
dpyrimidin-5(6H)-one;

N-(2-((5-0x0-4-(3-(trifluoromethyl) phenylamino)-5 ,6-dihydropyrido[4,3-d]pyrimidin-2-

ylamino)methyl)phenyl)methanesulfonamide;



4-(4-chloro-3-(trifluoronethyl)phenylam no)-2-(4-hydroxy-4-(hydroxynethyl)p
i peri di 14542-1096.0pyrido[4,3 - d] pyrimdin-5(61P-one
4- ( 3- chl owo-2811(as886fL1 uor omet hy 1) phenylam no) - 2- ( 4- hydr ox PCEAISRYados48§Iret hy 1) P
i Peridin-1- 10yl )pyrido[4,3 - cl]py rim din - 5 (611)-one;
4- (3-brono-5- (trifluoronethyl)phenylamno) - 2- (4- hydroxy-4- (hydr Oxynet hyl ) Pi
perldln 1- yl)pyrido[4,3 - cl]py r im din- 5 (611)-one;

4- (4-chl oro-3-(trifl uoronet hoxy)phenyl am no) - 2- (4-hYdroxy- 4- (hydrOxynet hypp

i Per i d11(S}-2-(34hydyoxiygorrdlidis-1-ylH](R-(yriftuotamhethy hphebylamide)pyreto[4,3-d]pyrimidin-
152- (4- h%/‘dr oxypi peridine-1-y1)-6-nethyl-4-(3-(trifluoronethyl)phenyl am no)p
yri do[ 4, 30)-80€pyri ni di n- 5(61P- one:

gl gE;h?'l | ﬁ éﬁhﬁ@)ﬂeﬁmnnf)}r)?ar é43(‘t1(1f1ﬁ6r5 |1ﬁ@ﬁﬁ%%ﬂ3ﬂhﬂmﬁ|ﬁ?ﬁﬂom@ﬂﬁyﬁﬂﬁﬁﬁoi(ﬁ@
4 (6 mtmlhyﬁrwbkqnﬁoilno 5- ox0- 5 6 d| hydropyrido[4,3 - dipy r im din-.4 -

hy 1]9 31 %gﬂf(ﬂ% @ﬁérﬁ%ﬁorﬂmf%y]()ﬁpﬁ%yﬂ%{? Qg5 L-di ¥(i)r8]i2?§/r fd)ogg%f%h@mglﬁlmrqon) pyrido[ 4, 3
cl] pyﬂ»ﬂip&idrh 45>ﬂﬁ%'cl%f)ro@ﬁh%sﬁkf&{aﬁﬁﬂé oride; nethyl
(6- yl - 2- (met'hyl am no) - 5- oxo- 5, 6- di hydr opyri do
»

5
4-(6 3 - d].
pyr i m d| h(mp@rldawrndymb@brﬁ t(&lﬂ%czn@rh’vla@wey#%ﬁwﬂ)mmd(%ﬂ»ﬁe@ﬂwrgmdﬁbé@;@ioa’s
54 I@y %rﬁllcg -5(611) - one;

| U

enzy ani no) - 6- met hyl- 2- (et hyl am no) Pyrido[4,3 - cl]py r im

din - 5 ®2R8%ﬁn0@*ﬁtﬂidhylfy2)-‘( @(thﬁhmnw)ﬂ)@hémmmbmﬂoD‘Wﬂnﬁun{@n?a -
cI ] p roim (611) -one; 2-(4-nethoxybenzyl am no)-6-nmet hyl-4-(phenyl
py?@é@{oﬁe hydroel}low?’l ni di n- 5( 61P- one;

r%y § |4 mh)(; Idén Wochlngme-w&tﬁﬁh&@ﬁleﬁlyBEBQMIMn&ﬁ)@ﬁB&M@UH]@%BY&h@%H) sne; d]

304- (4- ni‘«‘((ﬁdz@lit)#ﬂehydwx;&yniehﬂsbdalﬁm@)fé{(Blj(tré}nomqibylbni@{lﬂa@m)mrldo[4 3-
pyrim d|

2- (8- (hy %P%g%?ﬁerl di n-1-y1) - 4- (4- met hoxyphenyl ) pyri doJ[ 4, 3-c] pyrl m d
in-5(611)- (416ﬁ@spl?eﬁcﬂnneﬁh@xmﬂﬁm;&mahwﬂaﬁﬂla&mwpﬁrmmmam@rnmﬂirdﬁwmﬁe clp

y r im din-
4- (4+ani M@ﬁeﬂﬂ%@ro@om@mﬁ@ﬂwﬁt%% griflnerppytylishenyiareippipyrigeldi hdByEmjdishe
hydr ochl 9{61—56 dceLt [fIfIftfIfll WD 2011/ 053861PCT/ US2010/ 054853

1 (4 f u@r@mﬂmr@m&mymeﬂm by diRydrowt By aiizolo) 1 Safpyesy-Sc4dDhy -6y r i do

[4,3 - d]p 4 eny ur e rono-2 -(4

- hydr OXy%ﬂ“ﬁ@@rpmeﬁlyl)l’he‘%yi%mm@wgdoR“b fZ}HyUH]r“gﬂe:’? “"henyl ami no) pyrido [4,3 -

o D AN SR Ut S

d] pyoi mdiyelGlchivianiap)-8-(4- (uiﬂmmnezhympmenﬁymmmpug& 3-dilmmrinidinga(pH)-ong;3

o br om- 00 CRYELBRy S DRy oY BRI e oS 5 i §fdin-s(er-

-(trifl ugﬁ@%g&hgmnyl 10am no) pyrl do [4,3 - d] pyrimdin- 5(6M one;

2-(3-(trifluoromethyl)-5,6-dihydro-[1 ,2,4]triazolo[4,3-a]pyrazin-7(8H)-yl)-4-(4-
(trifluoromethyl)phenylamino)pyrido[4,3-d]pyrimidin-5(6H)-one;

25 2-(benzylamino)-4.—(4-(triﬂuoromethyl)phenylamino)pyrido[4,3-d]pyrimidin-5(6H)-one;
2-(benzyl(methyl)amino)-4-(4-(triﬂuoromethyl)phenylamino)pyrido[4,3-d]pyrimidin—5(6H)-one;
$-2-(1 -(4-fluorophenyl)ethylamino)-4-(4-(trifluoromethyl)phenylamino)pyrido[4,3-
d]pyrimidin-5(6H)-one; '
2-((tetrahydro-2 H-pyran-4-yl)methylamino)-4-(4-(trifluoromethyl)phenyl amino)pyrido[4,3-

30  d]pyrimidin-5(6H)-one;
2-(4-ﬂuorobenzylaxnino)¢4—(4-(triﬂuoromethyl)phenylamino)pyrido[4,3-d]pyrimidin-5(6H)-one;
2-(piperidin-4-ylmethylamino)-4-(4-(triﬂuoromethyl)phenylamino)pyrido[4,3-d]pyrimidin—
5(6H)-one hydrochloride;



(R -2-(3 -amnopyrrolidin-1 -yl)- 8-bronp-4 -(3

-(trifl uwermemsbtph) phenyl am no) pyrido [4, 3-d] pyrimdin-5(611)-one

hydr ochl owD@e11/053861 ' PCT/US2010/054853

(R) - 2-(3-am nopyrrolidin-1-y1)-8-brono-4-(4-brono-3-net hyl phenyl am no) pyri d
0 [4,3 -d] pyrimdin-5(611)-one hydrociloride;

158- br onp- 2- (4- hydr oxypi peridin-1-y1)-4-(3-(trifluoromethyl)

phenyl am no) pyrido [4,3 - d] pyrimdin-5(6Mone;

8- br on-R(tétfehR el DAy fart 4y BEGXy)B{ A ittifi pbrpetetidiphdnydnindypidoet hakpyrididing i f |
uo romnet th{ phenyl am no) pyrido [4,3 - d] pyrimdin-5(6Mone;

8- chl or oX(&Lj-gn $ydr oxypi peridin-1-y1)-4-(3-(trifluoronethyl)phenyl am no) pyri
do [ 4, 3- ' 5

8- br om 2% Ry ey I A A ey ohenslaminpyrdejg - dpyimidinS(one
)phenyl }gzdromh)omlle; do [4,3 - d] pyrimdin-5(6Mone;

(i Bal 3 AR S S bl BB it L AL NRRB Y R ") PYT
25(R) - 2-4:3p- gqalc%pzy {4- ?chﬂ%ﬂ&hﬂetﬁ&l)bh&nbérﬁiﬁ@) 46(&1h§afr@ﬁmrd%{4®wwrMamam no) pyr

ido [4,3 - pyri m din- -one hydrochlorl e;

8- br ono ﬂar@mohy@thdmmwlémp@amsmlfyqaynme(s (trifluoronethyl)phenyl ani no) pyrid
4, 3- 1

8- br omo- 5 £ i bR R BB Dty ey Dy oy Pl R e v

uo rometfigh)-o8d phenyl am no) pyrido[ 4, 3 c] pyri m di n- 5( 6M one;

goc hllﬁogo%tzcy( 4hﬁ¥ﬁlé¥g;&(ﬂ¥) I(‘%%[(%?fié}%r h%hﬂ)%gg@%&)gryd%&f ge ahgyxﬂn)n%pneg(%l-g-mnggo) pyri

2011/ 05

2;21(4E Zy:"a’] ﬂgperfﬁi{)ﬁ(ﬁiﬁzﬁz@g r)1(t>l/uo5ro eth?llf)]i) b loalr?é?%)g r)lcgl)oh[ée}nyl am no) pyr
i do S 1 one;

2-(4- (hde}(l) met hyl ) plr;r) di n- 1y ;5 % t ho gtrl fl u raet[élpgl ) phenyl a
mi no) pyd [13,095‘093’163[ @ﬁ* éﬁlﬂ o 66& 5“ Eom%ﬁzl?pﬁl F%’THB) °

-(trifl I5 e(gﬁélamno) 2- (4- hydr oxypi peridin-1-yl)pyrido [4, 3-d]
rlmdlu(ﬁbg[mGll @Jr??

(4150h| BL(@- rﬁet(lfllplﬁehdmrbwﬁmhﬂiy)qnhe@)ﬁ-éﬁ‘(tﬂ?@}mmeﬂh)(lw}d&@ﬁ@ﬁ AyidqdtBeri di n- 1

I ri rimdin-5 (611)-one;
4y(£pgh|%%1[“§icﬁ%t5ﬁ’§]£>y enyl ani no)(2 (21 hydr oxy- 4- (hydr oxynet hyl ) pi peri di n-|
-y1l) 10pyy 1qgozf{r5%ﬁplpeﬂ&1np§‘¥]lblﬁbtﬁ {/1amind) 61l Y- (tofl@sromethyl)phenyl amino)pyrido[4,3-
2- (4- hydr oxy- ydr oxynet hyl) pi peridin-1-yl)-4-(3-nethoxy-5-(trifluoroneth
yl )phenycll’]palrmnbl)-é&fﬂi)d@lem 3 - d] pyrimdin-5 (611)-one; 4-(4-chloro-3

3(/5_; : L;:ﬁ? ((JAP E@&n%h}l&%?xﬂ% g%peg%lﬁ {(j'r Wrﬁ'f‘uo@&ﬁ%??ﬁﬁﬂ%&ﬁ)&ﬁﬂé)%ﬁﬂglﬂ 1
158-7ur ongip@rifndkli s I ymned - (hydr oxynet hyI )
Blyfle;nl g: 22—_(45 (ré%l%g))lth@ﬁgl 5 e:rr];lln(gsol{ ?f&nﬁﬁot%% %ﬂgphgr{?/lgn@ngypyrgo 4[34dﬁ3yrm]1dm

4-(3, 4- ds @?ﬁ?ﬁéyphenw ami no) - 2- (4- hydr oxypi peri di n-1-yl ) pyrido [4,3 - d
pyri m di n- 611) - one; 4-(3-brono-4

- et hoxy@heni Hamtindyul ng Bpryadidoxplameinp i 14-(rifluprsyrdtsd)pheng angpo)pyrido[4,3-
pyri m di §,611C¥1 57?)0 .
20(R) - 2- 83@ 5P1di n- 1- y1) - 8- br ono- 4- ( 4- phenoxypheny! ani no) pyri do

[ 4, 35 d] 2p¥42-A @oRyethyl)piperazin-1-yl)-4-(4-(trifluoromethyl)phenylamino)pyrido[4,3-
d]pyrimidin-5(6H)-one;
2-(4-(hydroxymethyl)piperidin-1-y1)-4-(4-(trifluoromethyl)phenylamino)pyrido[4.3 -d]pyrimidin-
5(6H)-one;
ethyl 1-(5-0x0-4-(4-(trifluoromethyl)phenylamino)-5,6-dihydropyrido[4,3-d]pyrimidin-2-

30  yl)piperidine-4-carboxylate;
2-(4-(4-(2-hydroxyethyl)piperazine-1-carbonyl)piperidin-1-yl)-4-(4-(trifluoro
methyl)phenylamino)pyrido[4,3-d]pyrimidin-5(6 H)-one;



5(611) - one hydrochl ori de;
8- br ono-4Z4¢ 4ahwy.dnoxy- 4- (hydr oxynet hyl ) pi peri di n-1-y1) - 4- (4- phenoxyphenyl
am no) pyrwoeo{s3se1 d] pyrimdin-5(6Mone; 4-(3 PCT/US2010/054853
, 4- di met hoxyphenyl am no) - 2- (4- hydr oxy- 4- (hydr oxymet hyl ) pi peridin- 1
-yl)pyrido [4,3 - 25d] pyrim di n-5(6H)-1ne; 4-(3

- br ono- 4- et hoxyphenyl am no) - 2- (4- hydr oxy- 4- (hydr oxynet hyl ) Pi peridin-1-yl)p
yrido [4,3 - d] pyrimdin-5 (611)-one;
2-(4-am 2:QIp{AIp(énydﬂjxpm]:ﬁyn)prpsmbme{mcaabc(r@})pipendmylpIa]énﬂy@a(mmﬂrm)rpyr| do [4,3 - d]
pyrimdin one hydr,
30(R) -2 r{l@%kﬁ@?&%&%@ Hﬂ%ii3ﬂ$3fr§n’id%6(6@ %P4 phenoxypheny! ani no) pyri do
[4,3 - B Q&R d:H&hy1)phenylamino)pyrido[4,3-
4-(4-c h?jog(oSBR(t%:n?In%%&g%é% A%ﬂggﬂeﬁyﬁam no) - y4p ér oxy- )IA)fy ( h)Edr oxynet hyl ) p
i peridi rvl]pytgmydnBS(ﬁfﬁdupyrl do [4,3 - d] pyrim d| n- 5 (611)-one; 45 z1:1 1

M I I 1/ 0538 CT/ Us20
SI) (4- C%ll%{f(mgg)(% FFFI“I?@IF YIWPI“B%%A%%%‘%‘I‘?%%@M% ool 1. y1) - 8-
odopyrl dd%ﬂrn%dm@ 6 PYdrem di n- 5( 611) one;

i di 4- chl 3-(trifl t hyl
phenyl ana ?(?Iﬁgg’f 5%@&{]@@%}6@1@&@ (g(fbﬂgofaﬁbﬂ%?%@%vr I>PH§$J[EB? =

3[24(3 hydgir)y p%ﬁn%g@[% %2.6{8 J gnle?do 4-(4-(trifluoronethyl)phenyl am no)pyrid
2- ( 4- hy - R RiRper-drflinbe ol ghkx y Mmfb) me2pttidfl iavomBthyt) phdriyleoriompy gl e ny | ani no) p
yrido[4,3 - d] . pyrimdin-5(611)-one;

(R) -12- (?ﬂa}ﬁnﬁ@é‘?}'ﬁf%‘d’ren 1-y1) - 8- br ono- 4- (4- et hoxy- 3- (tri fl uoronmet hyl ) phen

| ani no 0 %Apﬁdﬂ f-i@o 4,3-
)(/R) 2- (g%2 é@?)ﬁ‘o ?/Lr%gn% |Cr116HleX 1&11%6)&%}@&2&&21’1&? Q?Bc{) uor orret hoxy) phen

yl am no)d]pytimdip-4(@7)-omt} pyri m di n-5(6H)-one hydrochl ori de

E B oL oI ) RSN AT OR) i PRSP Yhi P
d](t IIO;/‘; : URI R gﬂ%dh}l@&ﬁy"lﬁln%’ﬂ)flIO()B(tZﬁluMmi'bYl@ﬂ%E@ylﬁlﬁfﬂogbymrdb[4 Yld)pymiido-§(6H3 -

(R) -1 ( 3oreeyi nopyrrol idin-1-y1)-4-io0do-8-(4-(trifluoronethyl)phenyl am no)iso
inolins1(211)-
(R "6 ( S hirmoge FoR e e TS et prem e pi o s i sy
oqui nol i grel(211) - 200ne hydr ochl ori de;
S) - 6- ( 3- li di t I I
e nol | (e s st ot -6 Aot B e BB o P
di oxi n- %gf)kﬁ.@cgg)f-(gﬁﬁgn@ydr oxypi perl din-1-yl)pyrido [4,3 -

d] pyrim one;

252-44- hwmomphpmmom Bytifiudropresipfitphen damnoynyaidio ey gymrias fia; Z6E)-Ppir i i d

I_n CIS]( 6;3,% }ﬁl%g{egafpg/ ? éfﬁ)e(}/ % Pt%r Iugrlonme %}Bhenyl(agl'fnoqg rIdBIEBYJ]ﬁHr&%LPS’(&HO[ 4,3
4- (3H i ngQl- 2-yl am no) - 2- (4- hydr oxypi peri di n-1-yl)pyrido[ 4,3 - d]

pyrim di n-5(611) -one; and

2- (4~ hy d€RYA (- estrieti-h pilewlythﬂla(mncﬁf?e@o&p%ﬁ@ﬁmeﬁmmbﬁnyéa%ﬁémI%‘I ?do[ 4, 3 -

d pyrim |n5 @ ]5?46 e. .30The term' aI kyl ," used alone or as part of a

| ar ger nBPEEH S QE "Urylal kyl™ or "cycloalkyl" refers to a straight or

br anghed dhndnoeaiben Hadidehylamnd)g-Gr@ifldordoethsl)plaamybmintmmslo[4 ess
stated ot herw se) and includes, for exanple, nethyl, ethyl, n-propyl,
i sopr opy#|pyAmidins48 ARG nni WO 2011/ 053861PCT/ US2010/ 054853

(R)-2-(1-hydroxy-3-phenylpropan-2-ylamino)-4-(3- ~(trifluoromethyl)phenyl amino)pyrido[4,3-

d]pyrimidin-5(6H)-one;

(S)-2-(1-hydroxy-3-phenylpropan-2-yl amino)-4-(3 ~(trifluoromethyl)phenyl amino)pyrido[4,3-
30  d]pyrimidin-5(6H)-one;

1-(5-0x0-4-(3-(trifluoromethyl)phenyl amino)-5,6-dihydropyrido[4,3 -d|pyrimidin-2-

yl)piperidine-4-carboxamide;



-31 - butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, iso-pentyl, n-hexyl
and t he 4494Ranndmnal kyl can be unsubstituted or substituted with one or nore
sui t abl e WOkett/assssmt S. The term "cycl oal kyl " ref er #CTAISa0M00M383/Cl i C Or
pol ycyclic hydrocarbon ring group and includes, for exanple, cyclopropyl,
cycl oheptyl, cyclooctyl, cyclodecyl, <3%{obutyl, adamantyl, 5norpi nanyl,
decal i nyl, norbonyl, cycl ohexyl, cyclopentyl, and the |like. A cycloalkyl
group can be unsubstituted or substituted with one or nore suitable

subst i t u@2s2,2-trifluoro ThH€1 -{ Boxo-AH{a{(eithibranedteypheoylumeo) Spi-dibgdwopyridd(4 3t | east

one carbqgn ato .a rjing systemwth at |east one heteroatom such
as N, S, ﬁﬂmﬁﬂlgﬁﬂgwgphan%%?@?%&?ﬁaﬁalkyI means a non-aromatic nonocyclic
or polycyel L cﬁlbﬂgh&%lp@maﬂo%y BbeFidibRyaNG- @Mﬂﬁ&gﬁl@t@)qﬂisnﬁmu@t)pyrﬁiam 3.0ne

het er oat om pr ef er abl 4 heteroatons selected fromN, 0, S, sulfone,
or sulfoﬂpﬁemﬂﬂnﬁéﬂéhmﬁycloaIkyI group can have one or more carbon-carbon

e eS8 PO I SRR SRS I o RB A BBy B chprs: =

het er ocygly9amkith-596 jgp@ﬁglnclude azeti di ne, a2|r|d|nyl pyrrolldlnyl
pyrrolidino, piperi

nyl 15p|per|d|no pi per nyl, p |nyI,
pi per azi Aé(l r%aﬁhmmﬁwclomﬁylswmq ol 4-(pfleeme bPl%Rﬂylan%lﬂ? BH"E&(ﬁ{ﬁérl no,
tetrahyd &hydrot hi of uranyl , tetrahydropyranyl pyranyl, and
t he Ilkedﬁﬁﬁﬁﬁg éééf%%élkyl group can be unsubstituted or substltuted W th
one or mlﬁoﬁlutﬁ}ﬂbh@—%((it(trﬁluotmeﬁlﬁl)pmsyluﬂmcb)hﬁl(b][ﬁ3 -d]ygimidinyd (Ohatone;

|ncludes fluoro, chloro , and i.odo. erein, .t.h

" al kéhy| 2-(4 é‘f‘@r’éfll?yéld@? f‘a(r?’ dm %ﬁ%mﬁﬁ’ihl?ﬁeé’a AS)(B’X%&%(%% ?I]gﬁlil@éél %ﬁéﬁ\;)l “AG” from
2 to 6 calr L ek 14daes Brd)Byddidem- 1-

2- ethen%ﬁ%ggﬂﬁ&ﬂﬂﬁﬁgegﬁﬂTe§ qqgégﬁ?ﬁg&F?%gDpAn&a ke%??m%gﬁ APy d
unsubst i f@rBHeney substituted with one or nDre sui tabl e substltuents

Fadi cal 5028 it okt o PSP ARkl 20 ghepnecton

i ncl udesyﬁhnydw}olo&x?})tayammél propynyl, 2- butyn 1-yl, entyn 1-yl, and
the li kel An alkynyl  can be unsubstltuted or SUbStIEB§ w%ig gﬁe or.

sui t Bbl eNs(GbR#R}-tdhroso-44S -(rsbepra areghi)phendamign i O RFRPPY A &P %mPlﬂH‘

al kyl gro ugh oxygen, exanpl es of which include nethoxy,
et hoxy, %BBW@ %&wxyg ?dgg‘%ky, and the like. In 30addition, alkoxy also
refers to(pdi, y@twlﬁlemymmas)cyaeh@ymmm)% (trifhebromethyDReny/an al koxy can
be unsubstituted or substltutedﬁﬁnth one or nore suitable substituents. As
used her mm@m@%‘b%ﬂ%mlﬁm ?@fd1°8¢% o0 unsubstituted or substituted
aronmati c 'l ngydrﬁ RISkl o B@%ﬁrﬁi@fn-%mh& phenyl
and naphg éb%gﬁéﬂggi i mﬂkﬁ%a 11 nnn gﬁ
20112@538@&8&ﬁbhﬁ€010/054853 - 32 - includes phenyl rings fused to

oy be. 1 farernRRr SR aion gy ridF-F PV U B iSO &V
‘aronmat i 6 @LANREbierddind-yl)- hﬁB%&&ﬁéMenﬁlﬁﬂMﬂgpﬁW @—d]pyrﬂrmdat BioBl)-chet 0 9 of -

whi ch are |ndependently sel ected fromthe group consisting of 0, S and N.
Fbteroaryym@bﬂgpéehave 1-3 heteroatons in a 5-8 5 nenbered aromatic group.
An aryl eter p ﬁq@)t[;;g URidinLy@iEoal
aryl and h té?%ﬁp‘?&5?33€E??%§1§%H8k?% j@QEM81 yggeny éﬁ?ﬁbllny @b
indaggylgnbndolyl di hydr obenzodi oxynyl, 3- chlorophenyl 2, 6- dlbronophenyl,

pyridyl, nethylpyrldyl benzot hi.e ri br onophenyl . i

4- et hyl béﬁ)szﬁrbwphemﬁlaﬁw- ECRVE @H@W&?W%ﬁ?‘gﬁbﬁlmlnﬁﬁﬁﬂ{%ﬁﬁ?%f'YD pyrido[4,3

4, 7-di chl rrole, pyrazole, imdazole, thiazole, and the |ike.
An aryl aﬁ&ﬁ&@e §¥b?c@%can be unsubstituted or substituted with one or
more sui t(Rb}IZé(MBb&tm(bpmmﬂlslm 1 yl) p1pemshru$€¢i) -héx-biomophpey LEHR)PYHHDEY i ¢ aryl

group" refers to nsu or substituted aryl and includes, for
exanpl e, HV@“* %%épg ﬂn he term "hal oal kyl" refers to any al kyl

radi ggl ha Qr@-a%ﬁoﬁfrrdlﬁ'ahﬁl Yoy, g%nﬁipﬂ&%dérﬁimbﬁ;@ﬁdo[ﬁﬁ-a]ﬁyﬁhﬁ@iﬁm(éﬂbnne
Exanpl es ‘of hal oal Kyl i nclu 3, -
hydrochloride;

4-(3-bromophenylamino)-2-(3-hydroxypiperidin-1 -yl)pyrido[4,3-d]pyrimidin-5(6/)-one;



15CF2H, and the liKke. As used herein, the term"arylalkyl" refers to
any al kydsaradneahi havi ng one or nore hydrogen atons replaced by an aryl
group. baopbagssdelaryl al kyl i nclude benzyl (C6H5CH2-) &ad/ushéolosdsas

As used herein, the term "hydroxyal kyl" refers to any hydroxy derivative of
al kyl radical. 20 The term "hydroxyal438- includes any al kyl radical having
one or nore hydrogen atons replaced by a -OH group. As used herein,
the term"kinase panel" refers to a list of kinases, including but not
limited (R):2-(ABintigbRGER)diphodphot-piatehenABh OB 1Hb)4. prtrspinddin 6 FotonABL 1-
phosphoHylatgg,. CVR1B, ADCK3, AKT1, AKT2, ALK, AURKA, AURKB, AXL, BMPR2,
25 BRAF OE), BTK, CDK11l, CDK2, CDK3, CDK7, CDK9, CHEK1l, CSF1R,
CSNK1D, i id E@%&ldl RREE)-oRBB4,
ERK1, FAK] %g%nn H&ILE¥§K@EE¥§@5E%1 Bb%% a% | KK-a, |KK-P

INSR, J @ﬁ&ﬁmﬁaln catal ytic), JAK3(JH1dona|n catalytlc) INK 1, JNK2,

NAP3 @K' Tihpiepte X&w%(dﬁ;ga[’&%é%&mwé?%th%ﬁm
p38- al phﬁg -RA8oRRIeH dinPAKID. 4- RN M B ankGd 1l rid SIRGERAy ri DR R H PRIRK

Pl K3C2B IK3CA PIKSCG, PIML, PIM, PIM, PKAC- al pha, PLK1, PLK3, PLK4
PRKCE, me; RET, R OK2, ROCKZ RSK2, SNARK, SRC, SRPK3 SYK, TAKl

T S -é%ﬁlmw&%y%%@@ﬁ%%a e

assay padﬂ@yﬁm&bmﬁeéfm)m t he ki nases descrl bd herein are cormer cially
avai | abl e f r bi m cal L.y pr.ofi ase | I ei.r
sel & i vy rOR%OPSPé’@gaIHE}O P (fi’r‘i’éeﬂlﬂ P‘?rf'f]a\’? ryéfﬂ gP[%fﬁ giﬂy “!hn'rsé?@r's to

a skin db&or der. Such 5der mat ol ogi cal di sorders include, but are not
limted to, proliferative or inflammtory disorders of the skin such as,

atopi c db{%mnqu;erﬁm—1¢034 -G olytherirg)prodd[4geApwanidin-gfrAcancdydrpshiorids;

eczenm, i Dise ace Sl.ogren d urticaria.
As used @pﬁ?f °X¥¥P'}86rfcg?'ﬁfy‘l%g'3 g)r%glrTJ él%c%%n%)l[s ea@gﬁ%éfrag{ 9@1\?%2 system

di sorderj. ((rmfzm)sz mmeyabﬁdxﬁmmﬁ@at -(ab-be(triflerosiotiud jphesylanidoy ppidagh3of t he
brain, spinal cord or peripheral nervous 10system i ncluding but not

i mited dlpyninidieiS6el)-enadi sease, cerebral edemm, cerebral ischemia, multi pl e
scl er osi d 4bl_unt or
sur gi cal étggﬁ :Tﬂéscﬂ(’z?én% n%§¥C1(ﬁ%&gla‘%§rgdt}r4s % gﬁﬁ%%&rl}eth? Bgﬁeélfy%gg)?%ﬁé[a%d spi nal
cord or RpaiimisihetsHpphy Wth (:&G(lﬂgaIR) :bcanmﬂwydehmylleungnch‘i’r (2$pidloprongsithyl)

di sorders such as degenerative ﬁﬁﬂ%sease and sciatica. The acronym " CNS"
refers tBhanyRmEaen RYAIdOHbI-FHUEnd ’élf BP&%i n and spinal cord). 15As used
her ei n, t h38H r6¥ypife@idei-$ déthfze ghidine
organs t hgﬁsﬁge(&}f}}{?o éth%?ﬁ{eﬁ?]%at hi % (4- 1gﬁ{:h }Z)sﬁ t he nggg?ﬁt(ﬁ?oa?}pyrlar ynx,
trach®ea, s@rhwaki , and | ungs. Respi ratory d| seases include, but are not

I|mtedto sth adul t. res rat

(extri nsféy: 53&%@5@ Or%ﬁtk W@Pga@%‘? Ilmﬁpm ﬁgpi's E;gﬁ %ul?fggg@%/(é ggés;t hna,
chroni ¢ as8 Bt oRbB@hyGsichPaminer2 Y(1nat)-aajdoRycyalohexdemina)pyrided4.ast hna,
aspirin-sensitive asthma, 20exercise-induced asthma, isocapnic

hyper ventipysdniidin;S(6H)-pae;onset ast hma, adul t-onset ast hma, cough-vari ant
ast hma, at i,onal B S 85230, ARlif3es
ceasonal ZarTanor B U AT e o e S SO SR Bl AR B TR ARRRRS 1D
obst psict bNe puI m)nary di sease, i ncluding chronl c bronchl t| s or enphysens,

pul nonary hypertensmn interstitia brosi.s .and/ or, ai S

I nf | amat(@a- Wp@idyasemethy) )B}i‘%{a@m@n%‘ (‘ggﬁ%’iﬂp‘ﬁaﬂ% *ﬂgnevaldﬂ@»%pﬁffyf%‘ﬂ%“%‘er m
"cancer" 69{) r% to an abnormal growth of cells which tend to proliferate in
an uncon | ed”way and, in sone cases, to netastasize. The types of cancer
i ncl ude, zt(utammopnpetndlnm}tl)eéi (8,6 bis(tl fludrernetbySphesylemingpytided & 3ofipyrieidsl-adder

bowel breast onetrium heart, kidney, lung, |ynphatic tissue
(Iyrrphorré?éf?)o‘?}&rlv Q]r%‘?igas or ot her 30endocr| ne organ (thyroid), prostate,

ski n3¢ mel @nopmj. b?b*(tnff%ﬁin%tmg)ﬁl@hymw@?a -(psHeciidias-flamidogpyeat [43) d]pyrimidin-As

used herei'n, the term broosi s brosi ng disorder” refers to
condi t i oA H)hatte Hydrachlorideut e or chronic inflanmation and are associ at ed

W th the 4?(9%%1%111&%&% yﬁ%h&@la?ﬁm&)@i-l(ﬁpgllﬂcﬁﬂgr[ylalﬂg%gpylld%m&%yﬂmldm's(6H)

one hydrochloride;




WO 2011/ 053861PCT/ US2010/ 054853 - 34 - col |l agen and include but are not
limted 45arfinpm-osi s of individual organs or tissues such as the heart,

ki dney, jwWOrbs1/0sBg¢mg, or skin, and includes such di sor dec3/Us20108548p&¢t hi C
pul nonary fibrosis and cryptogenic fibrosing alveolitis. As used herein,
the term"inflammatory di sorders” ref-€¥4s to those di seases or conditions
S5that are characterized by one or nore of the signs of pain (dolor, from
t he generation of noxious substances and the stinulation of nerves), heat
(cal or, 4-(ofvbisasididbtoatestiylphinylaethopd 1 (mabdpipefidiom-ylasoai)paidat [4gh and
increaseq blood flow), swelling (tunor, from excessive inflow or restricted
out f| ow Pyrfrplﬁiinﬁ)sg%h@ei oss of function, which may be partial or conplete,
t enpor ary.9I3 Rel; ReHromb iR 1) BRI 'af?ﬂihd)@kﬁsmé@ylﬁzﬂmiaiﬁfﬁﬂaﬂﬁ%)lp?ﬁh@_;{d,eﬁ, but
is not imted to, inflamation that is one or nore of the follow ng,

acut e, adhwgshide-Setieptsi c, catarrhal, chronic, cirrhotic, diffuse,

di ssem nated, . exudati v Ebrinous, ~f i brosi . ,
hypeSpI a@t%’g'Plsﬁ PP |1 I,herilyr% Henrné)?-lzf(i‘l'gfiﬁet gg{n&?yﬁ}&ncﬁ%—?{}ﬂp&%ﬁ&@%

obl i t er afjpyemiddaisEIghyH¥at ous, plastic, productive, proliferous,

pseudonenbr anous, purul ent, sclerosi ng, seroplastic, s r?us1 » s}yg;ﬁl S

speci f i A-(sibistriflaoropssiu mhentppuo)-ddihydroxynsthy Riperihiny o) Bl 46 ve.

| nf | anma I S rs.further include, without being limted to those

af fecti ncggg%%l%lﬁgg)bg%v%}féel s (polyarteritis, tenporarl arteritis); joints
(art hri t4-63,5-oisysifabtdnmehy bt edaminos-ar(# 4L ihydroxgetbypipgrarinelupip pyiido[4Rei t er '
S); gastrointestinal tract; skin (dermatitis); or nultiple organs and

ti sdfes {IBYdnEHIc(G/IRNS: er yt hemat osus). As used herein, the term

"car di ovasguhas,di r 052 dad:-fecirbidnilbg)feof4,pr 20bl ood
vessel s @?Q&ﬁlbﬂ{tﬁgﬁﬁgpﬁé@@%&%t@mﬁﬁn f(ggglt o] ay?ger oscl 2}rqz)si S, E arrhythm a,
angi na, dippdardn-a(6#)saleem a, myocardi al infarction, cardiac or vascul ar

SO M T RTAT R R T N S

or gan orS(gHt)jo%;ue, endot oxi c, surgical, or traumatic shock, hypertension,

- valvular heart disease, heart failure, abnormal blood pr essgjr e,

‘ vas01(50ns4-(3,é’cbilS@ilil,ﬂu@a%%thféDPh&bﬂémﬁﬁ)D12t(§‘;(2d?yd§84iyﬁ@|y9ﬁ’l?ﬁ??%8ﬂ.'yl pyrido[&3- ysed
herein, the.term "@?anedi sease" neans a disease or condition of the bone,

i ncl udi ncé],py%ﬁ]f %c?t( mted to, inappropriate bone renodeling, |oss or gain,
ost eopenNg( 1,05 i-equaB achigtrifistre@aéthpl) phérylamiad ebpaposi-dihgddpPadels.3 di sease.
As used herein, the term"inhihitor" refers to a conpound which inhibits

v . . . 'r .
one or néperimolipi2ndaeinciesieRdlaaEls. For exanple, the term "SYK
i nhi bit oy Egf HP ik b LA et &id- D81 pyidd[8 G im@in-SeaHhces
t he si gnﬁél(?’gg)flﬁ?@é{g??rﬁe&gﬁ sedﬂhrélr ei)n,b( t(%!gp?jgr m1 " pﬁa)?gace[ut ?ggﬁry
acceqt abbe! refers a material, such as a carrier or diluent, which does not

abrogate  t bi ol pgi cal tivity.or properties of . C ads_ 4:

000 oUs it o) Bl R o R A E S iR, SOP AR, s rflonk

mat eri al ﬁ¥cﬁ5&1@1@d’@';ni stered to an individual w thout causing undesirable

bi ol ogical effects or interacting in a deleterious_nanner w ny. af. the
conponentsthyt 14(#e3.8 M@ﬁwmethﬂ?m@nﬁlﬁmm@i%O%ﬁéﬂlh%@@w,&@\gt‘@gﬁmé%% "t he
term "pharnaceutically.acce salt" refers to a formulation of a
5corrpoun?a§1)'t %rW£p%%4lg%§§§%%g 1§tr?f ficant irritation to an organismto

whi cfy i t 4i(8,5adgirmtenetydpitndiastng t-(4abydgat-¢-(birotinsitodimpdridiet vi ty and
properties of the conpounds described herein. As used herein, the

t er m " phabpaedold. PPy EBeB H&AORS neans a product that results fromthe

m Xt ng OQ-(@H%'%?-M- iftbe h%x%l&lﬁﬁlo?—ﬁ%3 f%%ib(;(ﬁﬂﬁd}gﬁlﬁﬂl'ygﬁlﬁent}rﬁﬁniid@%rﬂ@[4%3-”, the
term "pharmaceuti cal conposition” refers to a mxture of a 10conpound
descri bed]gyengdin-5¢pthont;her chem cal conponents, such as carriers, ,
stabilizers, diluents, dispersjn suspendi n ent higlkeni ng
agent s, g'r{gﬁf}?ls(g}(fi‘i‘oﬁ?@ﬁfggﬁghenyfang@%%gwﬁﬁoféﬁ?ffl gipﬁ}ger]‘tadg[} 21%3?}5%[8? refers
to agy aggﬂ;yrih{}gih_j(glﬁ_gﬁé/;erted into the parent drug in vivo. As used herein,
the term ™protein kinase-nedi ated di sease” or a "disaorder &lrny%k ease or

15condi t (Hri-ddnetypticmyaminapproyre itie3 planEomykidalstd ytiny PBYs to
any di segscir s@at.g .medi ated or nodul ated by protein kinases descri bed
herein. SUCR“UPEE4se states include, but are not linited to, asthmm,
chronic Qt(agfgdgiw il - Mpd (- (eicgtedsifon @HRBhylaadud)pynides 4B oty dmjdidi 6 A e ere;
syndrone (ARDS), ulcerative colitis, Crohn's disease, bronchitis,
dermatitis, allergic rhinitis, psoriasis, scleroderma, urticaria, bullous
di sorders, collagenoses, contact dermatitis eczenm,



20Kawasaki Di sease, rosacea, Sjogren-Larsso Syndrone, rheumatoid arthritis,
mul ti pl e4=slienosns, inflammatory bowel syndrone, H'V, |upus, |ynphons,

ost eosar cyoRp1EsSB®MoON|a, breast cancer, renal cancer, pr@STASRII0AMSSS

col orectal cancer, thyroid cancer, ovarian cancer, pancreatic cancer,
neuronal cancer, lung cancer, uterine Zancer, gastrointestinal cancer,

Al zhei mer' s di sease, Parkinson's di sease, osteoporosis, o0steopenia,
osteonul aci a, osteofibrosis, Paget's 25di sease, diabetes, blood vessel

prol i f erE(2y@-@i(Gatiddsdionghphenyladiis®asesq-5 Gatibly b alo| 4 8-dipys waidm-2-
restenosis, . fibrosis, atherosclerosi.s, arrhythma, angina, nyocardial

i schem dlamérﬁ?thgPhqnﬁbgﬁem%gﬁfOl&aé’?laF’ac or vascul ar aneurysm vasculitis,
stroke, RELhalekAipQREA-1UTHEYE(RENST JuPRAYHMhent RRSHD)Y 'dUE4,BQﬂWrMnﬂ‘dQ{-5%\£{C)E9

i schem a of an organ or a tissue, endotoxic, surgical or traumatic s
hypert enmieon, val vul ar heart di sease, heart failure, abnormal bl ood

Bna ot okt ONesgR QR e R th A i RE R RIREP IR - B QREPA T ol RRR, 20

used hergkm)-oh&le tei m"kinase-nedi ated di sease” or "kinase-nedi at ed

di sease"” or a "disorder or disease or _condition nediat y i nappropriate
ki nase a%{4~bydr9xymﬁffr&4@~1t}é)-én@r(@F%léh@éfonm@ifni’(dﬂm)wfwﬁo?@%d]Pym%m'g(réfg'
2011/ 053§n6€1PCT/ US2010/ 054853 - 36 - state nediated or nodul ated by a ki nase
mechani sm™~ For exanpl e "SYK-nedi ated di sease" refers to any diase state
nedi at edNaR-((du(radted silforShikhenytdnaing s frexo-Suelihg¥ipymdh B etipdimlase-yt at es

i ncl ude, but are naot Iim Eed to, infl anErimt ory, respiratory di seases and
aut ofGrmuinginaghypheny %Pé?paﬁffs\‘/!rg%?‘a S%xanpl e only, asthma, chronic
obst r UCt [ RULITTPR[AL i &RFISI RISyl ANHb - 5-HR8-B16-dihPdnsp e &[4 8 sHpwihdin e
(ARDs) , Iﬁﬁgeer%!tlﬁge%gof I {i s?ﬁCr ohn'’s diysea}se),t br onchi t?s, p%?ar mat i tlljs,

al | er gi c24yhimind)nssthypypbeay)yclopripenesddenamideir t i caria, rheunmatoid arthritis,

nor i h, (-G ernopRIed A i eoyecroy SRR AP HIB S pyrmialy oo

conditi 05'(6'1‘3%@} ed by inappropriate PYK2 activity" refers to any di sease
state medi ated or nodul ated by 10PYK2 ki nase ,mecha,ai sne.  Such .di% se
statks i AcH-hudoxppiperidie-Indi-4tFmerebelingphenyiaeins aE g4, 357y Fimidie-S (e EPR

ke B RGeSOl oy DR P Fno P A5 S S i P O @Y ke &

" di sor deg]pfinfldis &46E)-6tic;condi ti on nedi ated by inappropriate ZAP70 activity”
refers to any di sease state ne ia&Hed or, ]ag{}rodul ztt)ed ?%/ ZAP70 ki n —one
mechani sf8-4-Goearnlp Seerhenyemined-2- (R abidin-3pYipmmodp ol -3 IR e gt

imnodet‘%&gaﬁ&){d i seases characterized by a selective absence of

CD8- posi -cel'l s. As used herein, the term"FAK-nedi ated di sease”
or a0 di s@d-drydroxyrktbgysperatin-d i 4w forsdphensldmine)pyrigobt St painaidma(65)-
activity" refers to any di sease state nedi ated or nodul ated by FAK ki nase
mechani sA8% Such di sease states include, but are not linited to, cancer,
macul ar _2QqeQaRAYRicRDiQN - phandihihon2asgpairatetii iipatitnt adiyidofcreased
| evel s of "angi ogéenesi s. used herein, the tenn "PI M- nedi at ed

di sease" dipyrimididi ¥6Htenc;or di sease or condition medi ated by inappropriate

PIML activity". refer o._an i . i I Byl ML
i nase. i hE e SRl JARRTE RIS RR B} 0, ARG BB
cances, gmgﬁfepl iferative di Iseases_, aut gi mne di seases, allergic As |
reactions and in organ trans nt at.i on ej ection r ones. use
herei n, ﬂﬂé—(ﬁ@ﬂm%(@gm%énwfpl _Yloarr%léa)s?%%"@i‘g’qgoﬁ_)y&idé’gﬁ%’gfpyg)]rmlapé%ase_ or

condi ti 03’}%‘?@@%@%&@?2‘%@%@% dfcki3riget i vity" refers to any disease

state ne FLT3 ki nase nmechani sns. Such disease states
i ncl ude, 4h@tmampkoliaiphbiytirmd)- dpipedikehylmdtindiniiomyridels Edysmidanyg)-one

| eukem a_or a caqndition associated with aberrantly increased | evels of FLT3
30Ki nasehydr@?shllgnge?nnn_nni WO 2011/ 053861PCT/ US2010/ 054853 - 37 - RET ki nase
mechayi Smﬁmet‘ﬁgﬁlﬂk@'—(%L‘?—%%l&ﬁlﬁilﬁ%phdﬁziaﬁﬂﬁo)—ibuio—am_ediﬁjadrobyr[ﬂd[ceﬂ-ﬂpyrimildyr—’m d
cancer, a condition associated with aberrantly increased | evels of RET

ki nase. ylamino)setyd phend)eicloprapaeesupramidaK2- nedi at ed di sease" or a

ki nase. . opragpecsuBppamigaic m
et ors. t oy T ERAEn bR iRl TEL R R b DR SbRA S activity

ylamino)methyl)phenyl)cyclopropanesulfonamide;



5JAK2 ki nase nechani sms. Such di sease states include, but are not limted
to, pol ygythemr anvera, essential thronbocythem a, other nyeloproliferative
di sor der swoantens3sedr a conditi on associ ated wi th aberr aRCITfUSROI0/084888 d

| evel s of JAK2 ki nase. As used herein, the term "LRRK2-nedi at ed

di sease"” or a "disorder or disease or-zopndition nediated by inappropriate
LRRK2 activity" refers to any di sease state nedi ated or 10 nodul at ed by
LRRK2 ki nase mechani sns. Such di sease states include, but are not limted
to, ParKki. W’-ﬁ-ﬁbﬁﬁ@ﬁ@ph@ﬁﬁﬁhiﬂ@ljr@@e&;Mﬂﬁtdpgrﬁddﬂ@edﬁ;@rinﬁdia-QGyzimdirtoDon
associated wth aberrantly_ increased | evel s of angi ogenesis. As used
her ei n, mefdyhRhcaylmstangsalfppaaidey ef fective anount" refers to any amount of
a conpoung,_ OPAL £ ; L WhBn- :

Fecel ved S BenA i QEPALE b e R APk DR ARk
prevent i20((,1RQﬂ%)éamhinocmd»}@mykamim)di—élems@hoﬁncaﬁlﬁnwami@bpﬂidoﬁ,éfa‘%mmid@r a
decrease_in the rate of advancenent of a disease or disorder. The termal so
i ncl édeé(ﬁf@'ﬁpﬁ its scope anounts effective to enhance nornal physi ol ogi cal
functi o (AR 452daH&)cbhek N8RS M (4L 8 holinopht@Akrh g jpyeido[ 4, 3-GfyRRfidin-
refers to methods of alleviating, abating or ameliorating a disease or
condi ti o{68)ope;ons, preventing additional 20 synptons, aneliorating or

preventi derl| yi ng et abol.i £ .C . t . hhjhrttng the

i sease BHIBGRITBROND ST PRI B R IB iR AR ing) SABLE 3T

condi ti o(g{!pyﬁ@ﬁdi@,si(@g)-@r{@ di sease or condition, causing regression of the
di sease or condition, relieving a condition caused h tge di segse .
condilt | Gh{4-brAisKIppITHENIHE) 4y A oM TR D HBETa TR AL BYBROld GRS IO R (b Hspne:
prophyl agtj. 1teh apsidd SAL Y i) pyclie (4, sm

"sol vat ?UF g?%rlro Qéﬂ?ﬁ%cﬁ%é,;gf%i@g#%ﬁ %gflga%t%ﬁﬁ%ﬁ@ élsﬂr{‘agg}lrred[ bid]a sol ute
(i n thi spyriwidint-5@h7)-oveconpound of Forrmula (1) or a pharnmaceutically

e | nvor Oy Iiwaniel o) o A Sbr gagr e ueRonls b ERERELM o

Non- i m %i.ng: §@Q of suitable solvents include water, acetone,
met hanol I,B};rgg]ﬁlgir(]o nd acetic acid. Preferably the solvent used is a
phar rac e2{(4-badiioxy- 30ty depymbihgl)pipesidint L-yiNdrdthethexsndr (eithmenelyldf suitabl e

phar maceuti cal l.y accept e soalve include water, ethanol and acetic

aci d. Aslgjlﬁfé@gnﬁé‘?)&’ﬂ&‘ﬂf‘Egﬂﬁyéwméﬂgﬂ8{1% or "patient" enconpasses manmmal s
and non- o MRXYBoS ypiBXAIBl 18)-af(3 rehEtys S i(iclbdesthylitheaylemiapyridu(4.84] t o,
humans, chi npanzees, apes 45 Al 1 Anfl nni WO 2011/ 053861PCT/ US2010/ 054853
- 38 - npyrkeyden-ScdDtdne; horses, sheep, goats, swi ne; rabbits, dogs, cats,

B g T T A M e R P

t er m( adpirivhihif-8tdFRonepr " admi ni stering” of the subject conpound refers to
provi ding a conpound of the invention d/ ar odr .4 hereof . 1.0 subj ect
in need gf(“é}b’ Ao iy droxymethy hpingedig- ]n'gﬁ'e‘{“ﬁ,' m?‘ﬁ%’(}f"g%ﬁié%%@ﬁ%@pphern g* ers to

chem cal ‘S cilitate the incorporation of a
conpoundarg‘esgési Efg?,ﬁ@@xﬁﬁﬂ%lﬁt%%?ﬂfez or tissues. As used herein,
the t er mX(adyépixasl-giydwixymethodpirstidinel -3 foBuid Aimethox vbepraminogpyristo

i ngr edi egﬁ#‘ as .used _herei n, nmeans having no persistent detrinental effect
on the g IRV IR IF O Dt he subj ect being treated. - As used herein,
the ser ”hig@’js%iﬁﬁ%ﬁ' IFIRhERmite-2chcki@aly-4 dipesnysstiipipaidn- tstgytido[ditdt e a
conpound descri beg herein prior to delivery. Diluents can also be used to
st abi | i zeycorpodtdd)-ewscri bed herein. As used herein, the term"effective
amount" qr "t herapeuticall 1l ME hele : . higie -
anount 0?-(3—%1}30 X Jrf%ﬁla’%’ch r %{%g%‘hﬁ)gfz e(i\l‘n }@%Efpggﬁ]ﬁnfgpféﬁé%ﬂ?ﬁ@ r&\}l 1i€l| ?(EI}? eve
to sonme gxéent one or nore of the synptons of the disease or condition
being treated. The result can be reduction and/or. alleviation.of the signs,
synpt oms 2-(@rhydrugaipegingl 'ﬂﬁ'ﬁe@S’é‘?thB?y'gf{ff 1f§i°ﬁ(gpetg%]%1?q}38 agxln%oép%r%cﬁ) ‘rlf% baf? a

bi ol ggi cal... [ —or..exanpl e, an "effective anmount™ for therapeutic uses
ist g a%ﬁﬁ%&%%ﬁigﬁﬁ conposition conﬁri sing a conpound as discl osed
herei n r @qui(hedtokpmpthphpigeridindl-yirde@msthetyghi(riflearnmeliod inhgaminog pradel d.3-
synptons. An, approprjate "effective" amount in any individual case may be
det erm né’ﬂpyﬁ’él?lﬁg“'&g@h“ﬁin&ues, such as a dose escal ation study. |. Human
Protein Kinases 25Protein kinases play a central role in the regul ati on of
a wde variety of cellular processes and mai ntaining control over cellular
function. Protein kinases catalyze and regul ate the process of

phosphoryl ati on, whereby the kinases coval ently attach phosphate groups to
proteins or lipid targets in response to a variety of extracellul ar
signals. Exanples of such stinmuli include hornones, neurotransmtters,

1" £ £ a4 = - - P T e | o e



responses related to cell growh, mgration, differentiation, secretion of
hor nonegs/sacthnwaii on of transcription factors, nuscle contraction, glucose
nmet abol i sWwp 200vts88slt. of protein synthesis, and regul ati oRCofUSRMI6/0684853 cycl e.
4541 1 nnn_nn WD 2011/ 053861PCT/ US2010/ 054853 - 39 - The conpounds of
the present invention were screened against the kinase panel and inhibited
the activity of at | east one kinase on the panel. Exanples of kinases
include, but are not limted to, SYK, ZAP70, PYK2, FAK, ALK, AXL, CSF1R
FLT3, JAK2A-Birdoyei(hedbalnitthel)pipdhKa(l3h-dqandheoat 2 tyifluojomeREGHRE) Yl RET,

Pl ML, AURKA, AURKB, BMPR2, 5 JNK1, JNK2, JNK3, KIT, KIT(D816V), KI T(V559D,
T6701), KB)PYHRRS-dIRrodidads9ne: M K1, PAK4, PLK4, RSK2, SNARK, SRPK3,
TAK1 and,; Ty IR At by i&papegnds and
CONMpPosi téll 4nsl§1%8¥d ?ﬂ%ﬁﬁlﬁ%t%mgfﬁ}ggﬁyggl @%@R{xyé%ffiﬁ% dlygggses ’oira]ldi sorders
i n whi chpwinidinkd @& emecontri bute to the pat hol ogy and/ or synptonol ogy of a

di ' . ' ith. h, ki . h_di.
i Somder ECEOMRET AR BT AP e PRy 2 C by s SR AR 49

thyroid g@§ﬁﬁmﬁﬂgxﬁng&ian carcinoma, human adenoid cystic carcinoma, non
smal |l celT " lung cancer, secretory breast carcinom, congenital

f i br osar4ttrahlotuadeiluosmethyieageminmgpirivifeoxyat (e arayepassiditsliken a,

psori asi t asi s, .can srelated pain and neurobl astoma, autoi mmne
diseasesihpggwgﬁ%gﬁ@?§m§F%%§s gsébone di seases, netabolic diseases,

neur ol ogi.gakhlapsdsnelmedagangistichylemimgi2s@alsesoxyedineirox yoatidil piasiclin-&r

di seases, respiratory di seases, allergies and asthma, Al zheiner's disease,
and Hbr nobryridel s wipyainaidas¥&/D98%i gn and mal i gnant proliferative disorders,
di seases,regil 14 | i ) 35 E-NRErb 34 Ry drbhey &¥i-em and
di seases4 é%?&inﬂ? tr;filg)%l?lﬂgg@?}%gﬂaat e )acgi vy;f{ri%ﬁ jc?]tlyt he n%%%ﬁ% syst ens,

al | ogr af y)pyededs,B ofpyrgnidfd-5(64)-ohast di sease, diabetic retinopathy,

chor oi dal neovascul ari zati on e tp age- t ed | ar at i on,.
20psor | abichenire Arirdieropepauar e 1 ReCHars a Gy e i SRR
pannus i i Bl RIn tiple sclerosis, nyasthenia gravis,
diabetespﬁgﬁkgﬁﬁg?ﬂ fgﬁg?%%§§%g¥%bathy,‘retino athy of prematurity,

| nfatd | | 2-(hngy birasdined s raldihgol-(- (g ronr Ra ke RO RAAHA- e ck
cancers, rost@tgsg cer, breast cancer, ovarian cancer, gastric and
pancr eat Ef(‘328?$asis, fibrosis, atherosclerosis, restenosis,

aut ol mTUG%éihyﬂeﬁ&%enﬁhﬂnﬁ{og-mr@Eﬁﬁﬁﬂlidratheﬁhyl)%mﬁp)mbm'mrlmldln'5(6H)'
transpl antation rejection, inflammtion, thronbosis, retinal vessel
proliferang;on, inflammtory bowel disease, Crohn's disease, ulcerative
colitis, _ban S Sy_.f .0l ant., .o _Q@ﬂ% ; . Bli@&at4-yiem@ed)i on,
| upus, cHF@H?éqggﬁ%ﬁﬁz%FP@@@ﬁgg?ﬁ%§1%? sep%ﬁg&gﬁ%%i, gibropro iferative and
di f f 29 enbémdobtée skin di seases or disorders, central nervous system

di 1 ey enbisioitee seases or disorders central s tom
i Sease. bumabY GEnaCBr U oI e OGBSO s G AR

degeneragk9$4§E AEYridkO @ brain or spinal cord injury, acute or chronic

cancer, ocul‘ar di'seases, viral infections, heart disease, |ung oy pulnonary
di seases muthyk idelbeyetbyl-2-Enathydinieaseexand-dinxshemniridost.3-dpyaimidmnt -Hamjgs)

2011/ 053861PCT/ US2010/ 054853 - 40 - The conpounds described herein are
i nhi bi t oPE 0¥k nase activity and have therapeutic benefit in the treatnent

of dp§or defsinassaeihat-edpNing AniinappidH Baf|@ykimidiad (6H}-omi;t y, in particul ar
in the treatnent and prevention of disease stq@sg gﬁdlatgf Bﬁﬁélnase.

Ther ef or é:(4tfhwreheazdamninonpenethyh2 BRety FEEnNBY RGIS: 3ot PY g At Ny °%nd in
particul ar_inhi biti L ona ' BEHR if- iogak a ki nase

pl ays a ggpgﬂg%ﬁé&ﬁ@?ﬁgghggﬂbﬁ%ﬁ?@égﬁﬁg*vegégdnin?@?g{?ﬁébfggh subj ect or
cont act i ng4ane@bkyrxpyl@asiong-hétbylkd-(aseyhdniino prriéd[f Sedlipyemidied it/ otnea
conpound descri bed herein, prodrug, .or, an acceptabl.e I .h .
sprEate,zﬁﬁﬁMQﬂfﬁﬂﬁW%Wq’ 6%8‘6 Lﬁﬁ@ﬁ@B”?“ gﬁw&&aV%?éﬁﬁPnﬁﬁﬁgﬁﬁ?*?ﬁ% .
si gnaf, tr4%§1gﬁt:ﬁ%!|q§[mleg@a—ﬁ%&hyﬂﬁ@n&ﬁﬂd@ﬁﬂ&)ﬁ%ﬂioﬂ,?%]P'ﬁﬁdidhpS(r@g"dnai e, and in

particularin stream processes or cellular responses, eljﬁ;teq by
10act i vati-@n(hgfroxpmethal)pipetidiar! -Ki) dedemethgrimheny nysidoldh 3-6lpysgudindsoTrage

met hods are al so practiced inin vitro.c Ofjd b1 ntexts as a
therapeutf@”&ﬁ P%ﬁ%ﬁny%&épﬁég%%@nﬁ%ggPH%ﬁp%%ﬁﬁ%?éﬂ%%pP%ﬂlg¢ fggéses _

char act erd_zegh¥ph&@semhethyl-0f(nRESLEhIAb R ridh {8 -dipyiimadin SM6Idf-ondeydrochloride;

ki nasedependent signal transduction cascade. 15 2. Pharnaceuti cal

Conposi tion For the therapeutic uses of conpounds provi ded herein,

i ncl udi ng conpounds of Formula (l), or pharmaceutically acceptable salts,
sol vates, N oxides, prodrugs and isoners thereof, such conpounds are

adm nistered in therapeutically effective anounts either alone or as part

o . o "



adm nistration, rectal adm nistration, parenteral, intravitreal

adm ni stg<atiionp-nsubcut aneous adm ni stration, intranmuscul ar adm ni stration,
i nt ranasavoadniosssstr at i on, dernmal adm ni stration, topi cRCTABR1GI0S4853L 1 on,
opht hal m ¢ adm ni stration, buccal adm nistration, tracheal adm nistration,
bronchi al adm ni stration, sublingual a&8d nistration or otic adm nistration.
Conmpounds provided 30 herein are adm ni stered by way of known
pharmaceutical fornulations, including tablets, capsules or elixirs for
oral adni-gd4-8tsr@phany))-5Wp o sicthyi-2 €meflotantiac)-sloxadm-dihgdoayiidn|4, 5¢pyriedin-

sol utions or suspensions for parenteral or intranmuscul ar adm nistration,

| ot i ons,*YePRenyBrent s or creams for topical adnministration, and the
like. > 15! Bdrddi - AylanfAdo)pyrido [4,3The

t her apeﬁsflﬁ%og}({]g%{ﬁ?gﬁ%é@%&@ﬁﬁ?%ﬁﬁﬁ\%ﬁéﬁzﬁ?néaon, )g};mng[ ot hers, the
di sease d|pgitoatied(6Ah@meseverity of the disease, the age and relative health

of the subject he .pot en of th onpound. adm nj st ered,

admi 1 st} BTS2 ARE ReY T Xt el B kg gt BE RS ss kgl TR
vary depgpdingify) &ﬁ@#{@d@pﬁim@%@lﬁl&l@ii on, the particular condition to
be 5treated and tﬁe effect desired. .. Pharpmaceuti cal,l)s acczg%a | e salt
forms i nerhlde-ditdhidostipipesdingy -di-¢dptElueremetaylmhsayamine)Byrideas i@ cat i oni ¢
salts. Phe%r ”iﬁc%'(%ihﬁ%lnley acceptabl e acidic/anionic salts include, acetate,
benzenesti FonaEt & enzoate, bicarbonate, bitartrate, brom de, calcium

edet at e, 8-baiBy- At dydeaybogtimxymlthohbiberidin: I-yhitde3-diifydooctiyDphae] edet at e,
edi syl ate, estolate, esylate, fumarate, 10glyceptate, gluconate, glutamate,
gl ycd | y%lp@wlﬁai@'d}ﬁé&lwlﬁi@s%éla‘ﬂ%%e, hydr obr oni de, hydrochl ori de,

hydr oxynaght Ko L2081 188t Rnat 8. hehoRheRAbRidoiRBat e,

mal eat e, %@n%%@?p I(P(ﬂ%jpgﬂ? ét%?gﬁb@s@?gtg,(ﬁmgﬁgmPlgt%e,? rruca%g, drﬁlgp‘s%i]ll ate,
ni t r at e, pyranidat-8(6 famnt dyiexblpede;phosphat e/ di phospat e, pol ygal act uronat e,

l'icylate, .at e, b te, j nat |f at - :
Cannat e (Rap b anBion Bot e By DTSeyTRr B AR RO G s BN LAP pERR 20
Phar mapeﬁrhﬁ@m_g(gg%@%@gﬁphgﬁggsi c/cationic salts include, the sodium
pot assi u cal cium” magnesi um di et hanol am ne, N-nethyl - Dg:gi 8?m ne,

L- | yki ne$-brorae-gi(Ahydroxamiperitliom -y vh@rdi dugraaethy)) phemdimipo 4,3-

triet han& am n(f 352%}3? A pharnmaceutically acceptable acid addition salt is
formed b{PYEEL e free base forma conpound of Formula (1) with a
sui t abl egibRGh@2nUchydroxgrpHaiideosaeiethyil pideridinatyyl) bk (4-methoR 93k (il wb tosjethyl)
hydrobrom ¢, hydrochloric, sulfuric, nitric, phosphoric, succinic, maleic,
formic, peeylaingpsnidfidcdlpyimidine(/Oree% ¢, tartaric, lactic, benzoic,
salicylig,. gl utan FLGL T Ie@% W i A fi@iT4 G-

nmet hanesgﬂl %ﬁ?%@e@ﬁ%@ggﬁlgﬁﬁ %W)%agh hal é?\%gﬂ&??%%%g sugﬁggsw &

2- napiht hpiemesa{aniae; or hexanoic acid. A pharmaceutically acceptable acid

addition salt of conpound of formula (I a r.i exanpl e,

a hydr ob?&ﬁ?‘&%ﬁz‘%a&'rdé I‘%Et?ydié?xy%ﬁﬂq}p&e&,dhﬁiﬁ‘:'tyﬂézﬁ o Bﬂggrﬁﬁge%@%pgé Si nat e,

mal eat e, ,f.ar %43%?@;%-@- -peepioagat e, fumarate, citrate, tartrate,

| act at e, a%er??%}gt e;? ‘sal'l gylla%ne?(rg ut amat e, aspartate, p-tol uenea&]ét}o at e,
r

benzenes REdtmjnapptrhhdissluyh-Srirp@o-eth@ndsurmsiabehenylamnppRy e nat e
(e.g. 2-na htcgal sul f.0 atcﬁion%re, hexanoate salt. The free acid or free base
forms of P& %‘r?g R BT SV ent i on may be prepared from 30t he

cor r @s popRl-ngs -Eﬁﬁnﬁ)p?ﬁdii&ihqnﬁlsa!-ﬁromb-él_a(ﬁ-‘dr_oadﬂ} -ticthylstahylafmionpyidgpaedi vel y.
For exanpl'e a conpound of the invention in an acid addition salt form may
be convepydaidie-S(HO-ensessdHaidsy free base by treating with a suitable

pase (. Ry AT NHRIAR St o sedm iy aniampai e 1 o). A

i nvent i odpyRinidivaS6Haddet i on salt formmay be converted to the
corresponding free acid by treatin .t h. ui.t e acid .
hydr ochl §r‘?r€m8t?1‘g‘,'hﬂr%’%'g'(hyf{mxy“éf‘&%ﬂ%?\%ﬁ%ﬁ 'ytl)ﬁ%?%“ﬁ%f’ nOtXiYO%EF%u% el o
for y 3 5403'[};;]}5- xligiess(@fn-6afpounds of the invention by
treg?gﬁgp\%&%yﬁ&gﬁ?g%&gi [;lé.agg%t l(e&é\'{ﬂ sul' fur, sul fur dioxide, 5t rifiﬁhenyl
phosphi né;chlarbid-(drhsboaipymbridite 1 -yhek Lftrifeerempdnipbenyppiaphuridel%3-fkhl ori de,
tribrom de Oéiatﬂglfd)%ke) in a suitable inert organic solvent (e.g.

: .

acet oni t Pyfig 1€ aqueous di oxane, or the like) at 0 to 80C,



Prodrug derivatives of the conpounds of the invention may be prepared by
nmet hods 4qaewnnt-ont hose of ordinary skill in the art (e.g., for further
detail s swO28aulssdeer et al ., (1994), 10Bi oorgani c and Mediraisp@lo/ostsamm stry
Letters, Vol. 4, p. 1985; the entire teachings of which are incorporated
herein by reference). Protected 2erivatives of the conmpounds of the

i nvention may be made by neans known to those of ordinary skill in the art.
A detail ed description of techniques applicable to the creation of

pr ot ect i NG-kydopsipenidin-heil -4 Brritalxy Safrifleorbmethy ) phenklanvho gy aéeold, 3 -
"Protecti ng_G_roug? in 150rganic Chem stry,"” 3rd edition, John Wley and
Sons, | APy > (GAePeht i re t eachi ngs of which are incorporated herein by
referenc 101 i QR b -
i vi dil B R R PR o ¢
an opt i c8byymuluot-ddNresol vi ng agent to forma pair of diastereoisoneric

conmpqund arati.ng the diastereone d.recover.i.ng the optj ly 20

pur e%ena ﬁ%ﬁgrrosf hﬁg@ﬂoﬁ‘i“iﬂgﬂ)@@%%ﬁ?5’2?1@':}%'dwp188n%13%712@' rb%ﬂ’%?h ng

coval entpyelindatney (8 héc derivatives of the conpounds of the invention, or
by using di ssociable conpl exes (e.g., crystalline diastereoneric salts).

Di ast er ebffeeotead-&rifugranethylphgrylaminop2dpdhydrexympethy)pipersdinl ng)nysdalis-

boi l'i ng Oirli]t Sy _§§él%t_)4r{ei,ty, reactivity, etc.) and nay be readily separated
by takin PHAVEN age" 01"t hese dissimilarities. The di astereoners may be
separ at egl(4oyhlefor Dirakiags pidhylantino RB04hs@pay-dt(hodrbxgaethvlpiperidiadhyl) ques based
upon differences in sqlubility. The optically pure enantioner is then

r ecdVer eridgbiglrarinndinh(6498fvi ng agent, by any practical means that

woul d nOz-g.g%dg}»}y(:.gg}qms&\yﬂlﬁtg&lp@ger[id%-_rrvﬁﬁzmq?.tn@éthg@i.ﬂambme%ylgheﬁyhe

t echni que etot ol ution” of ster soners of conpounds from
t hei r r aaeind pyndafid-&pyamidie-Fehrdnd;n Jean Jacques, Andre Collet, Samuel H

Wl en, "Enantioners,. Racenates and Resaql ytiagns," John 30W.l ey. And. ,
e 1960 g e rate s B AR ERErd e RE P
ref er encgyido[4,3-ARMRAUNIS 68H-oher nul a (1) are made by processes descri bed
herein arid 1 n'the "Exanpl es. "I n certain enbodi ments, conpounds of Fornul a

(1) 1dre $rhchendsy-(4-hadmixyidnthydroxymetyd pipesias &yber (b ropostlsdiphenyds - ()
optional |l y. converti a conpo of the invention into a pharmaceutically
accept ab?%lng%ﬂyfl,go@c%lgmrf%ﬁgl}#%@ﬁ\?’erti ng a salt formof a conpound of the
i nvent i on(3 0 danABBxygRkhylhBIHY)-2(@)hydpixypipatitiy- Conpyeidol 418-ddpy rimidid-dioZB-@né:or m
of a compound of the invention into a phar rr,aceézti C g_}y a@gfgi abl e. N- oxi de;
(e) opt i bhlbropadrnethexyphertaming ke dd by giom Pty le-drﬁg fidoBlot-d RETINsNt i on
toits ug@@g’héed form (f) optionally resolving an individual isoner of a
conpound th€ invention froma mxture of isoners; (g) optionally
convar t i (R)-2a(3ramitiepyvelidiz-ddylp8+tpanod-@fphehexyiphestiarmhion)pyridel 4e3-d] pyrimidin-

phar maceut i cal | ccept.abl e pro drug derivative;, and (h) optionally
convertiﬂé@'oﬁ?éyg‘r‘)ﬁ]@loﬁ $i vative of a conpound of the invention to its

nonder i V%MﬁéizI(,@-Hg?‘drok&melyhﬁﬁ@ﬁieﬂ%pqieﬁainL1-pgtﬁmghen@ﬂ@hbﬁﬂed appl i cations

and references citéd hérein aré incorporated by reference in their
ent i r et yaminé¥ytidne3-diiyrinidpeX(6//088861PCT/ US2010/ 054853 - 44 - EXAMPLES

Th vention is furt o 58 - PLES
1T ubt oo e et 2o SRR Dbt gl o CaaTRIED e
i NVery i ofjpyiRedifsaem)-68e;are for illustrative purpose only and are not

i nt ended, nor should they be construed as ljmting the 5inventjon in
manner . SEhOMEN0-4NRNBEYDP 1amino)-2-(4-hydroxy-4-(hydrox%]/met yl)plperlgm-i-pryrldo?l?,}a(-

d|pyrimidin-5(6 H)-one;
2-(4-aminopiperidin-1-yl)-8-bromo-4-(4-phenoxyphenylamino)pyrido[4,3-d|pyrimidin-5(6H)-
one hydrochloride; |

30 (R)-2-(3-aminopyrrolidin-1-yl)-8-iodo-4-(4-phenoxyphenylamino)pyrido[4,3-d] pyrimidin-
5(6H)-one hydrochloride;
4-(4-chloro-3-(trifluoromethyl)phenylamino)-2-(4-hydroxy-4-(hydroxymethyl)piperidin-1-yl)-8-
iodopyrido[4,3-d]pyrimidin-5(6H)-one;



Ove | 1) M0 0 e I H2N!\I 1)C1)O0Et Il N )1'OEt H2N NH2S, N% . Cl DCM RTNTEA,
DCM 0C -45RT ihAeebic acid, 100 C 2) Mel, THFor CH3CN, base O NS NY 1)
Ove N( MW@ 2hi0/a83881Y 1) mCPBA N X N DVF 1B0T/US2010/054853

=130 -

4-(4-chloro-3-(trifluoromethyl)phenylamino)-2-(4-hydroxypiperidin-1-yl)-8-iodopyrido[4,3-d]
pyrimidin-5(6H)-one;
(R)-2-(3-aminopyrrolidin-1-yl)-8-bromo-4-(4-chloro-3-(trifluoromethyl)
phenylamino)pyrido[4,3-d] pyrimidin-5(6H)-one hydrochloride;

5 2-(4-hydroxypiperidin-1-yl)-8-iodo-4-(4-(trifluoromethyl)phenylamino)pyrido[4,3-d] pyrimidin-
5(6H)-one;
2-(4-hydroxypiperidin-1-yl)-4-(4-morpholino-3-(trifluoromethyl)phenylamino)pyrido[4,3-d]
pyrimidin-5(6/)-one;

(R)-2-(3-aminopyrrolidin-1 -yl)-8-br0mo-4¥(4-meth0xy-3 -(trifluoromethyl)phenylamino)
10 pyrido [4,3-d]pyrimidin—5(6H)-one hydrochloride;

" (R)-2-(3-aminopyrrolidin-1-yl)-8-bromo-4-(4-chloro-3-(trifluoromethoxy)phenylamino)
pyrido[4,3-d] pyrimidin-5(6 H)-one hydrochloride;
4-(4-chloro-3-(trifluoromethoxy)phenylamino)-2-(4-hydroxypiperidin-1-yl)pyrido[4,3-
d]pyrimidin-5(6/1)-one;

15 4-(3-bromo-5-(trifluoromethyl)phenylamino)-2-(4-hydroxypiperidin-1 -yl)pyrido[4,3-d]
pyrimidin-5(6H)-one;
(R)-6-(3-aminopyrrolidin-1 -y1)-4-iodo-8-(4-(trifluoromethyl)phenylamino)isoquinolin-1(2H)-
one hydrochloride;
(R)-6-(3-aminopyrrolidin-1 -y1)-4-bromo-8-(4-(trifluoromethyl)phenylamino)isoquinolin-1(2H)-

20  one hydrochloride;
(S)-6-(3-aminopyrrolidin-1 -yl)-4-bromo-8-(4-(trifluoromethyl)phenylamino)isoquinolin-1 (2H)-
one hydrochloride; ,
4-(2,3-dihydrobenzo[b][1,4]dioxin-6-ylamino)-2-(4-hydroxypiperidin-1 -yl)pyrido[4,3-
d]pyrimidin-5(6H)-one;

25  2-(4-hydroxypiperidin-1-yl)-4-(naphthalen-2-ylamino)pyrido[4,3 -d]pyrimidin-5(6/)-one;
2-(4-hydroxypiperidin-1-y1)-4-(quinolin-5-ylamino)pyrido[4.3 -d]pyrimidin-5(6H)-one;
4-(3 H-indol-2-ylamino)-2-(4-hydroxypiperidin-1-yl)pyrido[4,3 -d]pyrimidin-5(6H)-one; and
2-(4-hydroxypiperidin-1-yl)-4-(4-phenoxyphenylamino)-8-phenylpyrido[4,3 -d] pyrimidin-
S5(6H)-one.

30 The term “alkyl,” used alone or as part of a larger moiety such as “arylalkyl” or
“cycloalkyl” refers to a straight or branched hydrocarbon radical having from 1 to 15 carbon

atoms (unless stated othérwise) and includes, for example, methyl, ethyl, n-propyl, isopropyl, n-
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butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, iso-pentyl, n-hexyl and the like. An alkyl can be
unsubstituted or substituted with one or more suitable substituents.

The term “cycloalkyl” refers to a monocyclic or polycyclic hydrocarbon ring group and
includes, for example, cyclopropyl, cycloheptyl, cyclooctyl, cyclodecyl, cyclobutyl, adamantyl,

5 norpinanyl, decalinyl, norbornyl, cyclohexyl, cyclopentyl, and the like. A cycloalkyl group can
- be unsubstituted or substituted with one or more suitable substituents.

The term “hetero” refers to the replacement of at least one carbon atom member in a ring
system with at least one heteroatom such as N, S, and O.

The term “heterocycloalkyl” means a non-aromatic monocyclic or polycyclic ring

10 comprising carbon and hydrogen atoms and at least one heteroatom, preferably, 1 to 4
heteroatoms selected from N, O, S, sulfone, or sulfoxide. A heterocycloalkyl group can have
one br more carbon-carbon double bonds or carbon-heteroatom double bonds in the ring group
as long as the ring group is not rendered aromatic by their presence. Examples of
heterocycloalkyl groups include azetidine, aziridinyl, pyrrolidinyl, pyfrolidino, piperidinyl,

15 piperidino, piperazinyl, homopiperazinyl, piperazino, morpholinyl, morpholino, thiomorpholinyl,
thiomorpholino, tetrahydrofuranyl, tetrahydrothiofuranyl, tetrahydropyranyl, pyranyl, and the
like. A heterocycloalkyl group can be unsubstituted or substituted with one or more suitable
substituents.

As used herein, the term “halo” includes fluoro, chloro, bromo, and iodo.

20 As used herein, the term “alkenyl” refers to straight and branched hydrocarbon radicals
having from 2 to 6 carbon atoms and one double bond and includes ethenyl, 3-buten-1-yl, 2-
ethenylbutyl, 3-hexen-1-yl, and the like. An alkenyl can be unsubstituted or substituted with one
or more suitable substituents.

As used herein, the term “alkynyl” refers to straight and branched hydrocarbon radicals

25 having from 2 to 6 carbon atoms and one triple bond and includes ethynyl, 3-butyn-1-yl,
propynyl, 2-butyn-1-yl, 3-pentyn-1-yl, and the like. An alkynyl can be unsubstituted or
substituted with one or more suitable substituents.

As used herein, the term “alkoxy” refers to the alkyl groups above bound through
oxygen, examples of which include methoxy, ethoxy, isopropoxy, tert-butoxy, and the like. In

30  addition, alkoxy also refers to polyethers such as —O-(CHy),-O-CHs, and the like. An alkoxy can
be unsubstituted or substituted with one or more suitable substituents.

As used herein, the term “aryl” refers to unsubstituted or substituted aromatic monocyclic

or polycyclic groups and includes, for example, phenyl and naphthyl. The term “aryl” also
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t enper atfinore thogrofp honsissing@$ (), Siang N. Heteroaryl groups have 1-3 heteroatoms in a 5-8
5  membered aromatic group. An aryl or heteroaryl can be a mono- or bicyclic aromatic group.
Typical aryl and heteroaryl groups include, for example, phenyl, quinolinyl, indazoyl, indolyl,
dihydrobenzodioxynyl, 3-chlorophenyl, 2,6-dibromophenyl, pyridyl, 3-methylpyridyl,
benzothienyl, 2,4,6-tribromophenyl, 4-ethylbenzothienyl, furanyl, 3,4-diethylfuranyl, naphthyl,
4,7-dichloronaphthyl, pyrrole, pyrazole, imidazole, thiazole, and the like. An aryl or heteroaryl
10 can be unsubstituted or substituted with one or more suitable substituents.

As used herein, the term “monocylic aryl group” refers to an unsubstituted or substituted
aryl and includes, for example, phenyl. |

As used herein, the term “haloalkyl” refers to any alkyl radical having one or more
hydrogen atoms replaced by a halogen atom. Examples of haloalkyl include -CF3, -CFH, -

15  CF,H, and the like.

As used herein, the term “arylalkyl” refers to any alkyl radical having one or more
hydrogen atoms replaced by an aryl group. Examples of arylalkyl include benzyl (C¢HsCHa-)
and the like.

As used herein, the term “hydroxyalkyl” refers to any hydroxy derivative of alkyl radical.

20  The term “hydroxyalkyl” includes any alkyl radical having one or more hydrogen atoms replaced
by a -OH group.

As used herein, the term “kinase panel” refers to a list of kinases, including but not
limited to, ABL1(E255K)-phosphorylated, ABL1(T315I)-phosphorylated, ABLI-
phosphorylated, ACVR1B, ADCK3, AKT1, AKT2, ALK, AURKA, AURKB, AXL, BMPR2,

25  BRAF, BRAF(V600E), BTK, CDK11, CDK2, CDK3, CDK7, CDK9, CHEK1, CSFIR,
CSNK1D, CSNK1G2, DCAMKLI, DYRK1B, EGFR, EGFR(L858R), EPHA2, ERBB2,
ERBB4, ERK1, FAK, FGFR2, FGFR3, FLT1, FLT3, FLT4, GSK3B, IGF1R, IKK-0, IKK-f,
INSR, JAK2(JH1domain-catalytic), JAK3(JH1domain-catalytic), INK1, JINK2, INK3, KIT,
KIT(D816V), KIT(V559D,T6701), LKB1, LRRK2, LRRK2(G20198), MAP3K4, MAPKAPK2,

30 MARK3, MEK1, MEK2, MET, MKNK1, MKNK2, MLK1, MTOR, p38-alpha, p38-beta,
PAKI1, PAK2, PAK4, PCTK1, PDGFRA, PDGFRB, PDPKI1, PIK3.C2B, PIK3CA, PIK3CG,
PIM1, PIM2, PIM3, PKAC-alpha, PLK1, PLK3, PLK4, PRKCE, PYK2, RAF1, RET, RIOK2,
ROCK?2, RSK2, SNARK, SRC, SRPK3, SYK, TAK1, TGFBR1, TIE2, TRKA, TSSK1B,
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and allergic (extrinsic) asthma, non-allergic (1ntr1n31c) asthma, acute severe asthma, chronic

asthma, clinical asthma, nocturnal asthma, allergen-induced asthma, aspirin-sensitive asthma,
20  exercise-induced asthma, isocapnic hyperventilation,
child-onset asthma, adult-onset asthma, cough-variant asthma, occupational asthma, steroid-
resistant asthma, seasonal asthma, seasonal allergic rhinitis, perennial allergic rhinitis, chronic
obstructive pulmonary disease, including chronic bronchitis or emphysema, pulmonary
hypertension, interstitial lung fibrosis and/or airway inflammation and cystic fibrosis, and
25  hypoxia.

As used herein, the term “cancer” refers to an abnormal growth of cells which tend to
proliferate in an uncontrolled way and, in some cases, to metastasize. The types of cancer
include, but is not limited to, solid tumors, such as those of the bladder, bowel, brain, breast,
endometrium, heart, kidney, lung, lymphatic tissue (lymphoma), ovary, pancreas ot other

30  endocrine organ (thyroid), prostate, skin (melanoma) or hematological tumors (such as the
leukemias).

As used herein, the term “fibrosis” or “fibrosing disorder” refers to conditions that follow

acute or chronic inflammation and are associated with the abnormal accumulation of cells and/or
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heart disease, heart failure, abnormal blood pressure, vasoconstriction, vascular abnormality, or

25  inflammation.

As used herein, the term “bone disease” means a disease or condition of the bone,
including, but not limited to, inappropriate bone remodeling, loss or gain, osteopenia,
osteomalacia, osteofibrosis, osteoporosis and Paget’s disease.

As used herein, the term “inhibitor” refers to a compound which inhibits one or more

30  kinases described herein. For example, the term “SYK inhibitor” refers to a compound which
inhibits the SYK receptor or reduces the signaling effect.

As used herein, the term “pharmaceutically acceptable” refers a material, such as a carrier

or diluent, which does not abrogate the biological activity or properties of the compounds
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2011/ 053§r61%10 tlé§ %9 %}%tgﬁﬁéa%es de§9r1bed herein. Such disease states include, but are not

limited to, asthma, chronic obstructive pulmonary disease (COPD), adult respiratory distress
syndrome (ARDS), ulcerative colitis, Crohn’s disease, bronchitis, dermatitis, allergic rhinitis,
psoriasis, scleroderma, urticaria, bullous disorders, collagenoses, contact dermatitis eczema,

20 Kawasaki Disease, rosacea, Sjogren-Larsso Syndrome, rheumatoid arthritis, multiple sclerosis,
inflammatory bowel syndrome, HIV, lupus, lymphoma, osteosarcoma, melanoma, breast cancer,
renal cancer, prostate cancer, colorectal cancer, thyroid cancer, ovarian cancer, pancreatic
cancer, neuronal cancer, lung cancer, uterine cancer, gastrointestinal cancer, Alzheimer’s
disease, Parkinson’s disease, osteoporosis,‘ osteopenia, osteomalacia, osteofibrosis, Paget’s

25  disease, diabetes, blood vessel proliferative disorders, ocular diseases, cardiovascular disease,
restenosis, fibrosis, atherosclerosis, arrhythmia, angina, myocardial ischemia, myocardial
infarction, cardiac or vascular aneurysm, vasculitis, stroke, peripheral obstructive arteriopathy,
reperfusion injury following ischemia of an organ or a tissue, endotoxic, surgical or traumatic
shock, hypertension, valvular heart disease, heart failure, abnormal blood pressure,

30 vasoconstriction, vascular abnormality, transplant rejection and infectious diseases including
viral and fungal infections.

| As used herein, the term “kinase-mediated disease™ or “kinase-mediated disease” or a

“disorder or disease or condition mediated by inappropriate kinase activity” refers to any disease
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state mediated or modulated by a kinase mechanism. For example “SYK-mediated disease”
refers to any diase state mediated or modulated by SYK mechanisms. Such SYK-mediated
disease states include, but are not limited to, inflammatory, respiratory diseases and autoimmune
diseases, such as, by way of example only, asthma, chronic obstructive pulmonary disease
5  (COPD), adult respiratory distress syndrome (ARDs), ulcerative colitis, Crohn’s disease,
bronchitis, dermatitis, allergic rhinitis, psorasis, scleroderma, urticaria, rheumatoid arthritis,
multiple sclerosis, cancer, H[Vassociated disease and lupus.
As used herein, the term “PYK2-mediated disease” or a “disorder or disease or condition
mediated by inappropriate PYK2 activity” refers to any disease state mediated or modulated by
10 PYK?2 kinase mechanisms. Such disease states include, but are not limited to, osteoporesis,
artiritis, myeloid leukemia, hypo-osmolality, sarcoma, blast crisis, glioma, erythroleukemia and
cancer.
As used herein, the term “ZAP70-mediated disease” or a “disorder or disease or
condition mediated by inappropriate ZAP70 activity” refers to any disease state mediated or
15 modulated by ZAP70 kinase mechanisms. Such disease states include, but are not limited to,
immunodeficiency diseases characterized by a selective absence of CD8-positive T-cells.
As used herein, the term “FAK-mediated disease” or a “disorder or disease or condition
mediated by inappropriate FAK activity” refers to any disease state mediated or modulated by
FAK kinase mechanisms. Such disease states include, but are not limited to, cancer, macular
20  degeneration or a condition associated with aberrantly increased levels of angio genesis.
As used herein, the term “PIM1-mediated disease” or a “disorder or disease or condition
mediated by inappropriate PIM1 activity” refers to any disease state mediated or modulated by
PIM1 kinase mechanisms. Such disease states include, but are not limited to, cancer,
myeloproliferative diseases, autoimmune diseases, allergic reactions and in organ transplantation
25  rejection syndromes.
As used herein, the term “FLT3-mediated disease” or a “disorder or disease or condition
mediated by inappropriate FLT3 activity” refers to any disease state mediated or modulated by
FLT3 kinase mechanisms. Such disease states include, but are not limited to, leukemia including
acute myelogenous leukemia or a condition associated with aberrantly increased levels of FLT3
30  kinase.
As used herein, the term “RET-mediated disease” or a “disorder or disease or condition

mediated by inappropriate RET activity” refers to any disease state mediated or modulated by
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RET kinase mechanisms. Such disease states include, but are not limited to, thyroid cancer, a
condition associated with aberrantly increased levels of RET kinase.

As used herein, the term “JAK2-mediated disease” or a “disorder or disease or condition
mediated by inappropriate JAK?2 activity” refers to any disease state mediated or modulated by
JAK?2 kinase mechanisms. Such disease states include, but are not limited to, polycythemia vera,
essential thrombocythemia, other myeloproliferative disorders cancer, or a condition associated
with aberrantly increased levels of JAK?2 kinase.

As used herein, the term “LRRK2-mediated disease” or a “disorder or disease or
condition mediated by inappropriate LRRK2 activity” refers to any disease state mediated or
modulated by LRRK?2 kinase mechanisms. Such disease states include, but are not limited to,
Parkinson’s disease, other neurodegenerative disease or a condition associated with aberrantly
increased levels of angiogenesis.

As used herein, the term “therapeutically effective amount” refers to any amount of a
compound which, as compared to a corresponding subject who has not received such amount,
results in improved treatment, healing, prevention, or amelioration of a disease, disorder, or side
effect, or a decrease in the rate of advancement of a disease or disorder. The term also includes
within its scope amounts effective to enhance normal physiological function.

As used herein, the term “treat,” “treating” or “treatment” refers to methods of
alleviating, abating or ameliorating a disease or condition symptoms, preventing additional
symptoms, ameliorating or preventing the underlying metabolic causes of symptoms, inhibiting
the disease or condition, arresting the development of the disease or condition, relieving the
disease or condition, causing regression of the disease or condition, relieving a condition caused
by the disease or condition, or stopping the symptoms of the disease or condition either
prophylactically and/or therapeutically.

As used herein, the term “solvate” refers to a complex of variable stoichiometry formed
by a solute (in this invention, a compound of Formula (I) or a pharmaceutically acceptable salt
thereof) and a solvent. Such solvents for the purpose of the invention may not interfere with the
biological activity of the solute. Non-limiting examples of suitable solvents include water,
acetone, methanol, ethanol and acetic acid. Preferably the solvent used is a pharmaceutically
acceptable solvent. Non-limiting examples of suitable pharmaceutically acceptable solvents
include water, ethanol and acetic acid.

As used herein, the term “subject” or “patient” encompasses mammals and non-

mammals. Examples of mammals include, but are not limited to, humans, chimpanzees, apes
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)As used %gxrétull rﬁ"lijel {8n uggclellatable with respect to a formulation, composition or

ingredient, as used herein, means having no persistent detrimental effect on the general health of
10 the subject being treated.

As used herein, the term “diluent” refers to chemical compounds that are used to dilute a
compound described herein prior to delivery. Diluents can also be used to stabilize compounds
described herein.

As used herein, the term “effective amount” or “therapeutically effective amount” refer to

15  asufficient amount of a compound described herein being administered which will relieve to
some extent one or more of the symptoms of the disease or condition being treated. The result
can be reduction and/or alleviation of the signs, symptoms, or causes of a disease, or any other
desired alteration of a biological
system. For example, an “effective amount” for therapeutic uses is the amount of the

20  composition comprising a compound as disclosed herein required to provide a clinically
significant decrease in disease symptoms. An appropriate “effective” amount in any individual

case may be determined using techniques, such as a dose escalation study.

I. Human Protein Kinases

25 Protein kinases play a central role in the regulation of a wide variety of cellular processes
and maintaining control over cellular function. Protein kinases catalyze and regulate the process
of phosphorylation, whereby the kinases covalently attach phosphate groups to proteins or lipid
targets in response to a variety of extracellular signals. Examples of such stimuli include
hormones, neurotransmitters, growth and differentiation factors, cell cycle events, environmental

30  stresses and nutritional stresses. An extracellular stimulus may affect one or more cellular
responses related to cell growth, migration, differentiation, secretion of hormones, activation of
transcription factors, muscle contraction, glucose metabolism, control of protein synthesis, and

regulation of the cell cycle.
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inflammatory diseases, bone diseases, metabolic diseases, neurological and neurodegenerative

15  diseases, cancer, cardiovascular diseases, respiratory diseases, allergies and asthma, Alzheimer’s
disease, and hormone related diseases, benign and malignant proliferative disorders, diseases
resulting from inappropriate activation of the immune system and diseases resulting from
inappropriate activation of the nervous systems, allograft rejection, graft vs. host disease,
diabetic retinopathy, choroidal neovascularization due to age-related macular degeneration,

20  psoriasis, arthritis, osteoarthritis, rheumatoid arthritis, synovial pannus invasion in arthritis,
multiple sclerosis, myasthenia gravis, diabetes mellitus, diabetic angiopathy, retinopathy of
prematurity, infantile hemangiomas, non-small cell lung, bladder and head and neck cancers,
prostate cancer, breast cancer, ovarian cancer, gastric and pancreatic cancer, psoriasis, fibrosis,
atherosclerosis, restenosis, autoimmune disease, allergy, respiratory diseases, asthma,

25  transplantation rejection, inflammation, thrombosis, retinal vessel proliferation, inflammatory
bowel disease, Crohn’s disease, ulcerative colitis, bone diseases, transplant or bone marrow
transplant rejection, lupus, chronic pancreatitis, cachexia, septic shock, fibroproliferative and
differentiative skin diseases or disorders, central nervous system diseases, neurodegenerative
diseases, Alzheimer’s disease, Parkinson’s disease, disorders or conditions related to nerve

30  damage and axon degeneration subsequent to a brain or spinal cord injury, acute or chronic
cancer, ocular diseases, viral infections, heart disease, lung or pulmonary diseases or kidney or

renal diseases and bronchitis.
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regulate, and in particular inhibit, downstream processes or cellular responses elicited by

10 activation of the particular kinase signal transduction cascade. The methods are also practiced in
in vitro contexts or in in vivo contexts as a therapeutic approach towards the treatment or
prevention of diseases characterized by, caused by or associated with activation of the kinase-

dependent signal transduction cascade.

15 2. Pharmaceutical Composition
For the therapeutic uses of compounds provided herein, including compounds of Formula
(I), or pharmaceutically acceptable salts, solvates, N-oxides, prodrugs and isomers thereof, such
compounds are administered in therapeutically effective amounts either alone or as part of a
pharmaceutical composition. Accordingly, provided herein are pharmaceutical compositions,

20  which comprise at least one compound provided herein, including at least one compound of
Formula (I), pharmaceutically acceptable salts and/or solvates thereof, and one or more
pharmaceutically acceptable carriers, diluents, adjuvant or excipients. In addition, such
compounds and compositions are administered singly or in combination with one or more
additional therapeutic agents. The methods of administration of such compounds and

25  compositions include, but are not limited to, intravenous administration, inhalation, oral
administration, rectal administration, parenteral, intravitreal administration, subcutaneous
administration, intramuscular administration, intranasal administration, dermal administration,
topical administration, ophthalmic administration, buccal administration, tracheal administration,
bronchial administration, sublingual administration or otic administration. Compounds provided

30 herein are administered by way of known pharmaceutical formulations, including tablets,
capsules or elixirs for oral administration, suppositories for rectal administration, sterile solutions
or suspensions for parenteral or intramuscular administration, lotions, gels, ointments or creams

for topical administration, and the like.
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compound administered, the mode of administration and the treatment desired. The required
dosage will also vary depending on the mode of administration, the particular condition to be
5 treated and the effect desired.

Pharmaceutically acceptable salt forms include pharmaceutically acceptable
acidic/anionic or basic/cationic salts. Pharmaceutically acceptable acidic/anionic salts include,
acetate, benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium edetate, camsylate,
carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,

10 glyceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isethionate, lactate, lactobionate, malate, maleate,
malonate, mandelate, mesylate, methylsulfate, mucate, napsylate, nitrate, pamoate, pantothenate,
phosphate/diphospate, polygalacturonate, salicylate, stearate, subacetate, succinate, sulfate,
hydrogensulfate, tannate, tartrate, teoclate, tosylate, and triethiodide salts. Pharmaceutically

15  acceptable basic/cationic salts include, the sodium, potassium, calcium, magnesium,
diethanolamine, N-methyl-D-glucamine, L-lysine, L-arginine, ammonium, ethanolamine,
piperazine and triethanolamine salts.

A pharmaceutically acceptable acid addition salt is formed by reaction of the free base
form a compound of Formula (I) with a suitable inorganic or organic acid including, but not

20 limitd to, hydrobromic, hydrochloric, sulfuric, nitric, phosphoric, succinic, maleic, formic,
acetic, propionic, fumaric, citric, tartaric, lactic, benzoic, salicylic, glutamic, aspartic, p-
toluenesulfonic, benzenesulfonic, methanesulfonic, ethanesulfonic, naphthalenesulfonic such as
2-naphthalenesulfonic, or hexanoic acid. A pharmaceutically acceptable acid addition salt ofa
compdund of formula (I) can comprise or be, for example, a hydrobromide, hydrochloride,

25  sulfate, nitraté, phosphate, succinate, maleate, formarate, acetate, propionate, fumarate, citrate,
tartrate, lactate, benzoate, salicylate, glutamate, aspartate, p-toluenesulfonate, benzenesulfonate,
methanesulfonate, ethanesulfonate, naphthalenesulfonate (e.g. 2-naphthalenesulfonate) or
hexanoate salt. |

The free acid or free base forms of the compounds of the invention may be prepared from

30 the corresponding base addition salt or acid addition salt from, respectively. For example a
compound of the invention in an acid addition salt form may be converted to the corresponding
free base by treating with a suitable base (e.g., ammonium hydroxide solution, sodium

hydroxide, and the like). A compound of the
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Compounds of the invention in unoxidized form may be prepared from N-oxides of
compounds of the invention by treating with a reducing agent (e.g., sulfur, sulfur dioxide,

5 triphenyl phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride,
tribromide, or the like) in a suitable inert organic solvent (e.g. acetonitrile, ethanol, aqueous
dioxane, or the like) at 0 to 80°C.

Prodrug derivatives of the compounds of the invention may be prepared by methods
known to those of ordinary skill in the art (e.g., for further details see Saulnier ef al., (1994),

10 Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985; the entire teachings of which are
incorporated herein by reference).

Protected derivatives of the compounds of the invention may be made by means known
to those of ordinary skill in the art. A detailed description of techniques applicable to the creation
of protecting groups and their removal can be found in T. W. Greene, “Protecting Groups in

15  Organic Chemistry,” 3rd edition, John Wiley and Sons, Inc., 1999, the entire teachings of which
are incorporated herein by reference.

Compounds of the invention may be prepared as their individual stereoisomers by
reacting a racemic mixture of the compound with an optically active resolving agent to form a
pair of diastereoisomeric compounds, separating the diastereomers and recovering the optically

20  pure enantiomers. Resolution of enantiomers may be carried out using covalent diastereomeric
derivatives of the compounds of the invention, or by using dissociable complexes (e.g.,
crystalline diastereomeric salts). Diastereomers have distinct physical properties (e.g., melting
points, boiling points, solubility, reactivity, etc.) and may be readily separated by taking
advantage of these dissimilarities. The diastereomers may be separated by chromatography, or

25 by separation/resolution techniques based upon differences in solubility. The optically pure
enantiomer is then recovered, along with the resolving agent, by any practical means that would
not result in racemization. A more detailed description of the techniques applicable to the
resolution of stereoisomers of compounds from their racemic mixture can be found in Jean
Jacques, Andre Collet, Samuel H. Wilen, “Enantiomers, Racemates and Resolutions,” John

30  Wiley And Sons, Inc., 1981, the entire teachings of which are incorporated herein by reference

Compounds of Formula (I) are made by processes described herein and in the Examples.

In certain embodiments, compounds of Formula (I) are made by:
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2-(4- (2 hydr oxyet hyl ) pi per azi n- 1- yl) 4-

(3-(trifluoromethyl)phenyl am no) pyri dot3[4, 3 -d] pyrimdin-5(6H)-one 12.11
(s, 1H), 11.45 (br s, 1H), 8.54 (s, 1H), 7.68 (d, J = 6.30 Hz, 1H),
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optionally converting an unoxidized form of a compound of the invention into a
pharmaceutically acceptable N-oxide; (¢) optionally converting an N-oxide form of a compound
5  of the invention to its unoxidized form; (f) optionally resolving an individual isomer of a
compound of the invention from a mixture of isomers; (g) optionally converting a non-
derivatized compound of the invention into a pharmaceutically acceptable prodrug derivative;
and (h) optionally converting a prodrug derivative of a compound of the invention to its non-
derivatized form.

10 The teachings of all patents, published applications and references cited herein are

incorporated by reference in their entirety.
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Schemel
o o o
1) MeO._.OMe s
i ~ Nael T Nor Ao /N‘k\ OEt v
- = .
| —— =
N”NH
& 2 DOMRT \T/K TeaoeM o°c-rT S N Acetic acid, 100°C

or CH3CN, base

2) Mel, THE 2) (COCl),, DMF, RT
J\/Ek M o oM ah A
e e
(Me) N 0 1) m-CPBA N 0
)\ . ~ )l\N/ v —— /“\ Pz v
DMF 130°C s DMF, -20°C - RT X" N
2) RyNHy, EtOH, 90° C l 2) X TEA
z R
Z R 1) m-CPBA 7N
X o — N| = (¢}
“ |N/ . DMF, -20°C - RT X)\N/ v
2) X TEA
Scheme2
OEt
Y QOEt MeO><OMe
)NI\\ 0 )Nl\\ o 1 HTONMe),
~ P . 0 - -
Pd(0), dioxane, base, 80°C ~
SN © 7 N Y DMF 130° C
2) RyNH,, EtOH, 90° C
, R,
2 1) m-CPBA Z°N
—_— N™ ™~ @]
~
)NL ° DMF, -20°C - RT P
\S N/ v X N Y

2) X, TEA



23 -~ NHNOI N HNNHNHC HCF3

2- (pi perdsdi nodo-gham no) - 4- (4- (trifluoro methyl)phenyl am no) pyrido [4, 3-d]
pyrim di rwb@éulgssssme hydrochl oride 405 24 NH N ----." 0 PRNNUNIH0/S4SHLC]
.., .3 (S5)-2-(3 -am nopyrro lidin-1-yl)-4- (3 -
(trifluoronethyl)phenylam no)pyrido [-453- clip y r im din - 5 (6H-one
hydrochloride 391 25 NH N LC) | NNNH o. OF3

2- mor phol i no-4-(4-(trifluoronmethyl) phenyl am no)pyrido [4,3 - cl]

pyrim di n5(6-one 392 26 NH N HNNNH Ex3mpl¢ 1

Synthesis of 4-(3,5-dimethoxyphenylamino)-2-(4-hydroxypiperidin-1-yl)pyrido[4,3,-
d|pyrimidin-6(6 H)-one

MeO OMe
5 Compound No. 1

Example la: (1-Dimethylamino-ethylidene)-2-methyl-isothiourea

1) MeO._ OMe s~
S ><N(Me» © ©
X LS
HoN™ "NH DCM, RT \N)\
|

2) Mel, THF
To the slurry of thiourea (13.6g, 178.6 mmol) in 130 mL. DCM was added N, N-

10 dimethylacetamide dimethylacetal (25 g, 187.6 mmol). The reaction mixture was stirred at room
temperature for 5 hours. The mixture was condensed under reduced pressure providing an
orange residue. To the residue was added 100 mL THF resulting orange suspension. To the
suspension was added iodomethane (14.5 mL) under ice bath, and it was warmed to room
temperature. The mixture was further stirred at room temperature for 2 hours resulting

15  precipitates. The reaction was monitored by TLC. The precipitates obtained from the solution

were filtered and washed with cold THF yielding pale brown solids (44.89 g, 87.5 %).

Example 1b: Ethyl-4-hydroxy-6-methyl-2-(methylthio)pyrimidine-5-carboxylate

s~ O O 0]
©
| A mMOEt N7 X" “OEt
H'{zN N )|\
- _
s” N7 OH

|
\ITJ)\ TEA, DCM 0°C - RT

20 To the slurry of (1-dimethylamino-ethylidene)-2-methyl-isothiourea (25 g, 7.1 mmol) in
200 mL DCM was added ethyl-3-chloro-oxo-propionate (15.7 g, 104.5 mmol). The reaction
mixture was cooled under ice bath. To the solution was slowly added triethylamine (30.3 mL,

220 mmol) dropwise, and the mixture was further stirred at room temperature for 2-3 hours. The



2- ((1R 4R) - 4- hydr oxycycl ohexylani no)- 4-(3-(trifluoronmethyl)phenyl am no)
pyrido [443100@D0pyrim di n-5(6H) -one 420 27 NH NO 7 NNNH 0) Si CF3

2- (4- oxopvpenidisesel-y1) - 4- (3- (trifluoro nethyl)phenyl anmPeE)Usge10H64853l, 3 - d]
pyrim di n-5(6H)-one 404 4541 nnn_nn WD 2011/ 053861PCT/ US2010/ 054853 - 58 -
28 -"%-NHN"' -"""0, ONNNH S CF3  -46-

2- (3, 4-di hydroi soqui nol i n-2(/ H) -y1) - 4- (4-

(trifluoronethyl)phenylam no)pyrido [4,3- cl]py r im din- 5 (611)-one 438
29 NH F3€actibn nlixhiNiHafNwashed withNvatht, 200 FBEBsa2utB43 The separated organic layer was

(411) -y i e Veb PR RbTReR e s Py BTN, e R s o

- 5 (6H)12Q98ai23d B8m EtOAC yieldiMHidht'yetOw ¥hlids (6.49 g, 33 %). MS m/z: 229.1 (M+H) ™.

5 Example Ic: Ethyl 4-chloro-6-methyl-2-(methylthio)pyrimidine-5-carboxylate

0] O
S0 vas
\s)\ N g ONT Nl

OH  pogl, or (COCIH),,
A 100 mL round-bottomed flask was charged with ethyl-4-hydroxy-6-methyl-2-

DMF, RT

(methylthio)pyrimidine-5-carboxylate (6.49 g, 28.4 mmol) in 14 mL POCl3. To the solution was
added N, N-diisopropylethylamine (1.2 mL), the reaction mixture was stirred at 80~90°C for 2
10 hours. The mixture was condensed under reduced pressure yielding the dark brown residue. To
the residue was added iced water, then diluted with DCM, and saturated aqueoué NaHCO;
solution. The separated organic layer was dried over MgSO4. The solvent was removed by a
rotavapor providing dark brown oily product (6.76 g, 96 %). MS m/z: 246.9 (M+H) ¥, 248.9
(isotope).
15
Example 1d. Ethyl 4—(3,5-dimethoxyphenylamino)-6-methyl~2-(methylthio)pyrimidine-S-

ey i

Acetic acid, 100°C

carboxylate

MeO OMe
A 200 mL RB flask was charged with ethyl 4-chloro-6-methyl-2-(methylthio)

20  pyrimidine-5-carboxylate (2.76 g, 11.1 mmol) in 40 mL acetonitrile. To the solution was
added 3,5-dimethoxy aniline (1.784 g, 11.4 mmol), and conc. HCI solution (494 ul, 5.6
mmol), the reaction mixture was stirred at 60~70°C for 2 hours. The mixture was diluted
with ethyl acetate and saturated aqueous NaHCOj3 solution. It was stirred for an additional 5

minutes. The separated organic layer was dried over MgSOy, and condensed under reduced



HNN-- NH A5 C F3 2-(cycl opropyl am no)-4-(4-(trifluoro

met hyl ) ptfgryhamnod) pyrido [4,3 - d] pyrimdin-5(611)-one 362 31 NH N.-"0 ,
HNN' NH elw@-20tyosisspent ylam no) - 4- (4- (trifluoro methyl) piremgisanioosdssyri do
[4,3 - d] pyrimdin-5(611)-one 390 CF3 32 "%/.NH N '-"0 1, HNNNH NHel
HClrsc. ...,3 (R-2-(pyrrolidin-3-yl adho)-4-(4-

(trifluoromethyl)phenyl am no)pyrido [4,3 - dipy r im din- 5 (611)-one
hydrochl ori de 391 454'1 1000-001 WD 2011/ 053861PCT/ US2010/ 054853 - 59 - 33
NH N | MMebsure yielding the residue. The residue was recrystallized from acetonitrile, dried under

reduced pressure providing pale yellow solids (2.92 g, 72 %). MS m/z: 364.1(M+H) I

Example Ie: (E)-Ethyl 4-(3,5-dimethoxyphenylamino)-6-(2-(dimethylamino)vinyl)-2-
5  (methylthio)pyrimidine-5-carboxylate

\N/
9 ~
MeO O
oS G
~ )\ Z MeO \ N| OFt
S N NH ~ )\ Z
S N NH
, DMF, 130°C
MeO OMe ‘
MeO OMe

To the solution of ethyl 4-(3,5-dimethoxyphenylamino)-6-methyl-2(methylthio)
pyrimidine-5-carboxylate (2.7 g, 7.4 mmol) in 30 mL DMF was added N, N-dimethylformamide
10 dimethylacetal (1.58 mL, 11.1 mmol). The reaction mixture was stirred at 130°C for 2 hour.
After monitoring the reaction by TLC was cooled to room temperature, then the mixture was
diluted with DCM and water. After extracted three times by DCM from the aqueous layer, the
combined organic layer was dried over MgSO,. The solution was condensed under reduced

pressure yielding crude mixture (3.16 g). The mixture was used for the next step without further

15  purification.

Example If: 4—(3,5-Dimethoxyphenylamino)-Z-(methylthio)pyrido[4,3-ci’]pyrimidin-5(6H)~one

\N/
=
A o NH
N™ ™~ O
N™ ™ OEt )I\ _
AL _ 87 N7 NH
S N NH
MeO OMe
MeO OMe

The crude of (E)-ethyl 4-(3,5-dimethoxyphenylamino)-6-(2-(dimethylamino)vinyl)-2-
20  (methylthio)pyrimidine-5-carboxylate (3.16 g) was dissolved in 45 mL EtOH. To the solution
was added 30% NH,OH solution (5.2 mL), the reaction mixture was stirred at 75~85°C for >10
hours. The mixture was cooled to room temperature. The solids formed from the solution were

filtered. The filtrate was condensed under reduced pressure resulting in the solid residue. The



N F3CG---.1 NNNO CF3 243 -(trifluoronethyl)-5,6-dihydro- [1,2,4] triazolo
[4,3 -a]4pyrapdmoG{ 8H) -y1)-4-(4- (trifluoronmethyl)phenyl am no)pyrido [4,3

- d] pyri mwonreB(6igey- one 497 34 NH NO H NN.NH S. CF3 PCT/US2010/054853

2- (benzyl am no) - 4- (4-(trifluoronethyl) phenylanino)pyrido [4,3
-c/]pyrimdin5(6H-one 412 35 NH NO [-48NNH Si el CF3

2- (benzyl (et hyl ) am no) - 4- (4-(trifluoro nethyl)phenyl am no)pyrido [4,3 -d]
pyrimdin-5(6H)-one 426 36 NH NI, HNNNH 01 S C F3

(5) - 2- ( Tefidud WasoreopyhtHizk)d &ohydthytiaseipted The combined solids were dried under reduced

G T TR TR RRETOI AN PV AT 80 iy Sy PRIHE) l n-5(OH) -one 444 37

Example 1g: 4-(3,5-dimethoxyphenylamino)-2-(4-hydroxypiperidin-1-yl)pyrido[4,3,-d]
5  pyrimidin-6(6H)-one |

Z NH ZNH
\S)\N/ NH EE—— Q)\N/ NH
HO

MeO i OMe MeO i OMe

A 20 mL reaction vessel was charged with 4-(3, 5-dimethoxyphenylamino)-2-(methyl

thio)pyrido[4,3-d]pyrimidin-5(6H)-one (151 mg, 0.44 mmol) in 7 mL. DMF at -20° C. The

10 solution was kept at the temperature for 30 min. To the solﬁtion was added m-CPBA (146.4 mg,
1.32 mmol) at the temparature, and further stirred for 30 min with being warmed to room
temperature. The reaction was monitored by LC-MS, confirming the corresponding oxide. To
the reaction mixture was added triethylamine (354 uL, 1.32 mmol), and 4-hydroxypiperidine
(134 mg, 1.32 mmol), and stirred at the temperature for 2 h. The reaction was monitored by LC-

15  MS. The solvent was removed by a rotavapor yielding light brown residue. To the residue was
added acetonitrile (10 mL) providing the title compound 4-(3, 5 -dimethoxyphenylamino)-2-(4-
hydroxypiperidin-1-yl) pyrido[4,3,-d]pyrimidin-6(6H)-one (131 mg, 75%). MS m/z: 398 (M+H)
+

Example 2

20  Synthesis of 4-(3,5 -dimethoxyphenylamino)-2-(4-hydroxy-4-(hydroxymethyl)piperidin-1-yl)

pyrido[4,3d]pyrimidin-5(6H)-one

HO
OH
MeO OMe

Compound No. 2



/) Oel C F3 2-((tetrahydro-2H pyran-4-yl)nethyl

am no) - 45441 02-061 uor onet hyl ) phenyl am no) pyrido [4, 3

-d] pyri mwpreB(wBGbgcione 420 454 1fIfIfIflIfl1l WO PCT/US2010/054853
2011/ 053861PCT/ US2010/ 054853 - 60 - 38 NH N cl HNNNH Ol . CF3

2- (4-f1 uorobenzyl am no) - 4- (4-(trifl uoerd -met hyl ) phenyl ani no) pyri do[ 4, 3-d]
pyrim di n-5(6H)-one 430 39 'NH NO 1, HN IVINH ./\./. HN,,..,-41111
HCl CF3 2- ( pi peri di n-4-yl nmet hyl am no) - 4- (4-

(trifluoromethd ypheasticaniesss) pys clibogat] Bith di(3 pydimrihakyplBdam)inag e(methyl

2}1?{ Ce)f ?gﬁ%&gﬁﬁgﬁ?ﬁﬁ%ﬁg@gjﬁ@%@ wl(n\agl,w_ggr\nm%ll:)%n 7 mL DMF at -20° C. The
(trifluapresh ek keheneashpaiiye fdab miad- TalRyEdatalitorbitldddeoneCcBe. @48
mg, 0.60 mmol) at the temperature, and further stirred for 30 min with being warmed to room
5  temperature. The reaction was monitored by LC-MS, confirming the corresponding oxide. To
the reaction mixture was added triethylamine (83 pL, 0.6 mmol), and methyl 4-
hydroxypiperidine-4 carboxylate (96 mg, 0.60 mmol), and stirred at the temperature for 2 h. The
reaction was monitored by LC-MS. The solvent was removed by a rotavapor yielding light
yellow solid, methyl 1-(4-hydroxy-(3,5-dimethoxyphenylamino)-5-oxo-5,6-dihydropyrido[4,3-
10 d]pyrimidin-2-y1)-4-hydoxypiperidine-4-carboxylate (57 mg, 63%). It was dissolved in 8 mL
dry THF in a 20 mL reaction vessel. To the mixture was added 1.0 M DIBAL in toluene (1.95
mL, 1.95 mmol) at 0°C. It was stirred at the temperature for 2 hours. The reaction mixture was
quenched with 20 mL. MeOH. The solvents were removed by a rotavapor yielding a light yellow
residue. The residue was redissolved in the mixture of MeOH and DCM yielding the white
15  precipitates. They were filtered and the filtrate was condensed under reduced pressure providing

the white powder, the title compound, (26 mg, 24 %). MS m/z: 458 (M+1) I

Example 3
Synthesis of 2-(4-aminopiperidin-1-yl)-4-(3 ,5-dimethoxyphenylamino)pyrido[4,3-d]pyrimidin-
5(6H)-one hydrochloride
~ "NH
N™™ 0

)l\/

O N~ NH

20 MeO OMe
Compound No. 3

The title compound (Compound 3; MS m/z: 398 (M+H) ) was prepared as described in
Example 1g starting from 4-(3,5-dimethoxyphenyl amino)-2-(methylthio)pyrido[4,3-
25 dlpyrimidin-5(6H)-one (40 mg, 0.29 mmol) and 4-(boc-amino) piperidine and treating with 4 N
HCl in dioxane (17 mg).
The following 4-(3,5-dimethoxyphenylamino)-2—(amino substituted)pyrido[4,3-
d]pyrimidin-5(6 H)-one compounds were prepared from 4-(3,5 Dimethoxyphenylamino)-2-



NH NO , NI\INH HN) 40 HCI CF3 2-(1, 4-di azepan-1-yl1)-4-(4-(trifluoro
net hyl ) plhenybhanmhno) pyri do[ 4,3 - d] pyrimdin-5(6H)-one hydrochl oride 405 42
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-0X0-4-(4-(trifluoromethyl) phenyl am no)-5, 6-di hydropyri do [4, 3-d]
pyrim di(i%reﬁgd&h@mpvﬂdcﬁ[ﬂBhﬂwlﬁﬂﬁﬁﬁﬂﬁEmm&S}uﬁ ooreapo rdin g50ind fol ki INDHEINNNH

F

CrC el o o
procedure similar to that described in Example 1g.

Mass
NO Structure Name (M+1)
Z>NH 4-(3,5-dimethoxyphenylamino)-2-
N7 0 (4-morpholinopiperidin-1-yl)
4 N PR N” > NH pyrido[4,3-d]pyrimidin-5(6)-one 467
S
© \) MeO OMe
Z>NH methyl 1-(4-(3,5-dimethoxyphenyl
N7 0 amino)-5-0x0-5,6-dihydropyrido
5 N )l\ N” >NH [4,3-d]pyrimidin-2-yl)-4-hydroxy 456
M eO\”/Q /@\ piperidine-4-carboxylate
O OH
MeO OMe

5 Example 6
Synthesis of 2-(4-hydroxypiperidin-1 -y1)-4-(3-(trifluoromethyl)phenylamino) pyrido[4,3-d]

Z" "NH
e

~
/O\l N~ NH
- QA
: CF

Compound No. 6

pyrimidine-5(6/)-one

3

10
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carboxylate
w0 :
X
NJ\fj\OEt CF, /N'K D OFt
AN~ ~ s

N 'NH

CF4
The title compound (; MS nv/z: 372.2 (M+H) ") was prepared as described in example 1d
5 by starting from ethyl 4-chloro-6-methyl-2-(methyl thio)pyrimidine-5-carboxylate (1.2 g, 4.86
mmol) and 3-(trifluoromethyl) aniline (611 uL, 4.86 mmol) and continuing until the reaction
yielded dark brown solids (ethyl 4-methyl-2-(methylthio)-6-(3- |
(trifluoromethyl)phenylamino)pyrimidine-5-carboxylate (1.76 g, 97.4 %)). .

10 Example 6b: (E)-Ethyl 4-(2-(dimethylamino)vinyl)—Z-(methylthio)-6-(3-(triﬂuoromethyl)phenyl

amino)pyrimidine-5-carboxylate

\N/
0
MeQ N9
N OEt Py
/t \ N~ ™~ OEt
g7 N7 ONH MeO W
s~ N NH
DMF, 130°C @\
CF
S CF

3
The title compound was prepared as described in Example le by starting from ethyl 4-
methyl-2-(methylthio)-6-(3 -(triﬂuoromethyl)phenylamino)pyrimidine—5-carboxylate 1.76 g(4.74
15  mmol) and N,N-dimethyl formamide dimethylacetal (947 uL, 7.1 mmol) and continuing until the
reaction yeilded the crude title compound. This was used for the next step without further

purification.



NO I HN ---.NNH /\) Ne CF3 2-((1 -nethylpip eridin-4-yl)nethylam no)
- 4- (4- (t4s4Rhaom-0net hyl ) phenyl am no) pyrido [4,3 - c¢/] pyrimdin-5(611)-one

433 49 -WO20N/053%IH N/, O I, HNNNH S CF3 2-((1 -is PCT/US2010/054853
opropyl pi peridin-4-yl)methyl am no)-4-(4-(trifluoronethyl)phenyl

am no)pyrido [4,3 -d] pyrimdin-5 (61P2ne 461 50 --- NH NO NNNH /)
Nel --,, CF3 2-(4-((dinethylam no)nethyl)piperidinl-yl)-4-(4

-(trifluoromethyl)phenyl amino) pyrido [4,3 -c/]pyrimdin-5(611)-one 447 51
NH NO  Example 6¢c: 2-(Methylthio)-4-(3-(trifluoromethyl)phenylamino)pyrido[4,3-d|pyrimidin-5(6 /)~

one
\N/
N o Z>NH
)NI\\ OEt \/I\i\/ °
SN NH SN N
CF,

CF3
The title compound was prepared as described in Example 1fby starting from (E)-ethyl
5  4-(2-(dimethylamino) vinyl)-2-(methylthio)-6-(3-(trifluoromethyl)phenylamino)pyrimidine-5-
carboxylate and 30% NH4OH solution and continuing until the reaction yield brown solids, 2-
(methylthio)-4-(3-(trifluoro methyl)phenylamino)pyrido[4,3-d]pyrimidin-5(6H)-one (912 mg).
MS m/z: 353.1 (M+H) ™.

10 Example 6d: 2-(4-hydroxypiperidin-1-yl)-4-(3 ~(trifluoromethyl)phenylamino) pyrido[4,3-
dpyrimidine-5(6/1)-one

~" "NH Z>NH
N™™ O N 0
| |
~e PN N Q)\N/ NH
Q. N Q.
CF3 CF3
15 The title compound was prepared as described in Example 1g by starting from 2-

(methylthio)-4-(3-(trifluoromethyl) phenylamino)pyrido[4,3-d]pyrimidin-5(6/)-one (100 mg,

0.26 mmol) and 4-hydro_xypiperidine to yield the title compound (73 mg) as white solids. MS

m/z: 406 (M+H) *, "H NMR (300 MHz, ), 8 ppm 1.21-1.35 (m, 4H), 3.76-3.78 (m, 1H), 4.26-

428 (m, 4H), 6.17 (d, J= 7.2 Hz, 1H), 7.38 — 7.68 (m, 4H), 7.90 (s, 1H), 8.61 (s, 1H), 11.42 (s,
20 1H), 12.10 (s, 1H).



I( H!\I]IC\I:\IH | 1. 2-(4-nmethylthiazol-2-ylam no)-4-(4-

trifl ugrorebhwyhhphenyl am no)pyrido [4,3 - cl]Jpy r im din- 5 (611)-one 419
CF3 52 WBHON/ISBBGHNNNH - Q el , S 0" \cF3 (5 -2-(1 PCT/US2010/054853

-(met hyl sul fonyl)pyrroli din-3 - ylanmno)-4-(4-(trifluoronethyl )phenyl

am no)pyrido [4,3 -d] pyrimdin-5(611)5%0ne 469 45A2 innn nni WO

2011/ 053861PCT/ US2010/ 054853 - 63 - 53 NH NC;1 , NNNH N.- HO /el CF3

2- (4-(2-hydroxyet hyl)pi perazin-1 -yl)-4 -
(4-(trifluoronethyl)phenyl am no) pyri @xampld7-d] pyri m din-5 (6H)-one 435

Synthesis of (R)-2-(3-aminopyrrolidin-1-yl)-4-(3-(trifluoromethyl)phenylamino)
pyrido[4,3-d] pyrimidin-5(6H)-one hydrochloride
Z" "NH
N™™ 0

S vCompound No. 7

The title compound (Compound No. 7) was prepared as described in Example 1g by
starting from 2-(methylthio)-4-(3-(trifluoro methyl)phenylamino)pyrido[4,3-d]pyrimidin-5(6 H)-
one (100mg, 0.28 mmol) and (R)-(+)-(Boc-amino)pyrollidine (107 mg, 0.57 mmol) (93 mg,
93%) and treating with 4 N HCI in dioxane. MS m/z: 405. 2 (M+1) ", '"H NMR (300 MHz,
10 DMSO0-d6) 8 ppm 12.46 (d, 9Hz, 1H), 8.37 (s, 3H), 7.94~7.52 (m, 3H), 6.75 (d, 36.6Hz, 1H),
4.00~3.86 (m, 5H), 2.40~2.09 (m, 2H).

Example 8
Synthesis of (S)-Z-(pyrrolidin—3-ylamino)—4-(4-triﬂuoromethylamino)pyrido[4,3—d]pyrimidin—

15  5(6H)-one
Z “NH
e

~
HN” N7 TNH
F

. >

NH
HCI
CF3

Compound No. 8

25 Compound No. 8 was prepared as described in Example 1g starting from 2-(methylthio)-
4-(4~(trifluoro methyl)phenylamino)pyrido [4,3-d]pyrimidin-5(6H)-one (160 mg, 0.45 mmol) and
(S)-(-)-1-boc-3-aminopyrrolidine (167 mg, 0.90 mmol) and treated with 4 N HCl in dioxane to
yield the title compound (110 mg, 57 %). MS m/z: 391 (M+1) ™,
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(4-(trif4suonomedhyl) phenyl am no) pyrido [4,3 -d]pyrimdin-5 (61/)-one 420 55
1- (5- 0x0-4-(4-(trifl uor omeTRIBR)10/054853

phenyl am no) - 5, 6- di hydr opyri do [4, 3-d]

pyri m di n-2-y1) pi peridi ne-4-carboxYl at® 462 56 NH No ,
Th\ I vCF3 / OH

2- (4- (4-(2-hydroxyet hyl) pi perazi 11e- 1car bonyl ) pi peridin-1-y1)-4-(4-(trifluo

yl)-4-

NNNH 10,) Nel

ro net hyl ) pherel fattowimpply (3 @oflfctoBethly])plyaniyindho)-5 ({bibd pulstiart & pyridig4 41
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d|pyrimidin-5 -one compounds were prepare

d ?rom 4-?; -(trifluoromethyl)phenylamino)-2-

(methylthio) pyrido[4,3-dlpyrimidin-5(6H)-one and the corresponding amine following the

procedure similar to that described in Example 6d.

5
NO. Structure Name, NMR (300 MHz, DMSO-d6) Mass
(M+1)
Z>NH 2-((1R,4R)-4-aminocyclohexyl amino)-4-
NTX 0 (3-(trifluoromethyl)phenylamino)pyrido
5 HN/mN/ NH [4,3-d] pyrimidin-5(6H)-one 410
slie¥
NH,
2-(2-morpholinoethoxy)-4-(3-(trifluoro
~" "NH methyl)phenylamino) pyrido[4,3-d]
N™™ 0 pyrimidin-5(6H)-one
0 0 I N~ > NH 12.11 (s, 1H), 11.45 (br s, 1H), 8.54 (s, 136
H @\ 1H), 7.68 (d, J = 6.30 Hz, 1H), 7.61~7.57
[N j CFs (m, 1H), 7.43~7.40 (m, 2H), 6.17 (d, J =
o 5.40 Hz, 1H), 4.44 (s 1H), 3.81 (s, 4H),
3.55~3.47 (m, 4H), 2.45~2.39 (m, 4H)
ZNH 2-(4-aminopiperidin-1-yl)-4-(3-(trifluoro
N 0O methyl)phenylamino)pyrido[4,3-d]
11 O | N” >NH pyrimidin-5(6H)-one hydrochloride 405
H,N
HCI CF,
Z>NH 2-(4-methylpiperazin-1-yl)-4-(3-(trifluoro
N 0 methyl)phenylamino)pyrido[4,3-d]
12 (\N | N” >NH pyrimidin-5(6H)-one 405
N @
CF




-NH No |

"' o--NNNH ay---.

"--el

N'.-..---CF3 HO

2- (4- (4-4Ehydnaxgaet hyl ) pi per| d| ne- lcar bonyl )piperidin-1-y1)-4-(4-(trifluoro
net hyl ) phwoybamissesypyri do[ 4, 3-d] pyrim di n-5(611)-one 5:BETHBZ(NI9VOMB53

HN-, , NNH H2N el

CF3 2418, 2R) - 2- ami nocycl ohexyl am no) - 4-

(3-(trifluoromethyl)phenyl am no) pyri db3[4, 3 -d] pyri m di n-5(6H)-one 419 59

NH NO HNNNH H2N, , ,

c.p

3 2((1S, 2S) - 2-am nocyclohexylam no) - 4-

(3-(trifluoromethyl) phenylam' no)pyrido [4,3 -d]lpyrimdin-5(6H)-one 419

NH NO, H
(2-(trif

60

NNNH | * H2Nc3 40 WH1R, 249¢ Z{RMdlﬂQ@lyccih(ﬂjm@(yﬂnalﬁHb)/L)m—G-
Hor gmet hy1) pheny an no) pyri d&ihgérgm_etcuygfv)ﬁelnn‘lla%go)%gr ][4 3- ne
13 ©© )\ d|pyrimidin-5(6)-one . 438
i CF3
ZNH (R)-2-(3-hydroxypyrrolidin-1-yl)-4-(3-
N 0O (trifluoromethyl)phenylamino)pyrido[4,3-
| e
14 O\l N” > NH dlpyrimidin-5(6 H)-one 302
"t
CF,
ZNH 2-(piperidin-1-yl)-4-(3-(trifluoromethyl)
NS o phenylamino)pyrido[4,3-d]pyrimidin-
|
15 O\l N” NH 5(6H)-one 390
ZNH 2-(4-aminopiperidin-1-yl)-4-(3-(trifluoro
N o methyl)phenylamino)pyrido[4,3-d]
16 O | N” > NH pyrimidin-5(6H)-one hydrochloride 405
QL
HCI CF,
ZNH 2-(4-hydroxypiperidin-1-yl)-4-(4-
N 0 (trifluoromethy!)phenylamino)pyrido[4,3-
| s
din-5(6H)-one
7 /O\l N~ >NH d|pyrimidin-5(6H) 405
CF5
Z>NH 2-(4-(2-hydroxyethyl)piperazin-1-yl)-4-
N 0 (3-(trifluoromethyl)phenylamino)pyrido
| T
18 (\N N” > NH [4,3-d]pyrimidin-5(6H)-one 435
IN\) @ 12.11 (s, 1H), 11.45 (br s, 1H), 8.54 (s,
HO CF, 1H), 7.68 (d, J%— 6.30 Hz, 1H), 7.61~7.57




12.0 (s, 1H), 8.50 (s, 1H), 7.85-7.80 (m 2H), 7.73 (m 1H), 7.52 (m 1H),
6.06 (d4sdaHyonBodt (m 1H), 1.77 (br s, 2H), 1.55 (br s, 5H), 1.32 (br s,
2H) 419 6XO0 2hH/03386MNO |, HNNNH H N- is u3 PCT/US2010/054853

2- ((1R 2R) - 2- am nocycl ohexyl am no) - 4-

(2-(trifluoromethyl)phenylam no)pyri dG6[-4, 3-d] pyri m di n-5(611)-one 12.02
(s, 1H), 8.43 (s, 1H), 7.83-7.78 (m 2H), 7.62 (m 1H, 7.50 (m 1H), 6.04
(d, 1H), 3.0(m 1H), 2.0 (br d, 2H), 1.69 (br d, 2H), 1.27-1.17 (br, 5
419 451] 1 nnn_nni WO 2011/ 053861PCTn/32D 1DADSA8DEN, 219561762 F=- " "' NH NO

|7 HNNNH 0 cF3 NH2 2- ((1R 4R)-4-
(2-(trif uo(r:omet hyl )pgu(anyl am) no) S;nr Pdéxfho %ﬁ]“a‘%??ﬁ?gﬁ L @(%II{—B one 12.0

(s, 1H),|8.44 (d, 1H),7.88-7.82 (m 23—%5~37477@ﬁt4,H)1Q|);5N273¢gn(4H) 1H) , 6.04
(d, 1H),[1.95-1.85 (m 5H), 1.32-1.19 ' " =" NNNH
-, 7N, ..} 11 y ... 3 N- (2 ((5 0X0- 4 (3 (trlﬂuoromethyl)
" "NH phenylamino)-5,6-dihydropyrido[4,3-d]
N| %O pyrimidin-2-ylamino)methyl)phenyl)
19 N~ N7 NH methanesulfonamide 505
NH 12.21 (s, 1H), 8.14 (s, 1H), 7.95 (s, 1H),
OZ&;‘:O CF, |7.65~7.20 (m, 8H), 6.54 (d, J=7.20 Hz,
1H), 3.06 (s, 2H), 2.89 (s, 3H)
Z>NH (S)-2-(3-hydroxypyrrolidin-1-y1)-4-(3-
N A 0 (trifluoromethyl)phenylamino)pyrido[4,3-
20 | o @ N7 d|pyrimidin-5(6.)-one | 392
ZNH 2-(4-aminopiperidin-1-yl)-4-(4-(trifluoro
A methyl)phenylamino)pyrido[4,3-d]
. /O l NT N pyrimidin-5(6H)-one hydrochloride 405
H2N
HC

Z>NH N-(1-(5-0x0-4-(4-(trifluoromethyl)
N o | phenylamino)-5,6-dihydropyrido[4,3-d]
~

- A 0 NT N7 ONH pyrimidin-2-yl)piperidin-4-yl) 500
/,S//\N © cyclopropanesulfonamide
)




2-(4-ethyl pi perazin-1-y1)-4-(3-(trifluoro nethyl)phenyl am no)pyrido[4,3 -d]

pyri m di434506#8)-00he 419 64 NH NO 7 HNNNH / N4O ....... CF3 \ o/
2- ( 2- nor phol2oriasssey | am no) - 4- (3 (trifl uoronet hyl) phenyl RETASREPO54363 4, 3-
d] pyri midi n-5(6H)-one 435 65 ,'-NH NO 7 HNNNH el ,-.. H2N,, I 3

2- (3-am nocycl ohexyl am no) - 4- (3- (trif37uoronet hyl ) phenyl am no) pyri do[ 4, 3-
dlpyrimdin-5(611)-one 419 66 NH N 7 NNNHO S, \O SI cr.
2-(4-(methyl sulfonyl)pip erazin-1 -yl)-4-

(3-(trifluoronethyl)phen RHNO) pyr i d2-(pipeddindiylpmitopde@ (Sl B - one 469
methyl)phenylamino)pyrido[4,3-d]
HN I N pyrimidin-5(6 H)-one hydrochloride
23 405
ZNH (S)-2-(3-aminopyrrolidin-1-yl)-4-(3-
X (trifluoromethyl)phenylamino)pyrido[4,3-
24 HN @1 l N d]pyrimidin-5(6 H)-one hydrochloride 391
2 i
J‘: CF3
ZNH 2-morpholino-4-(4-(trifluoromethyl)
X phenylamino)pyrido[4,3-d]pyrimidin-
I /
5 5(6H)-one 392
Z>NH 2-((1R,4R)-4-hydroxycyclohexylamino)-
N/%O 4-(3-(trifluoromethyl)phenylamino)
| . T i
y HN N® > NH pyrido[4,3-d]pyrimidin-5(6H)-one 120
O Q.
OH
ZNH 2-(4-oxopiperidin-1-yl)-4-(3-(trifluoro
N 0 methyl)phenylamino)pyrido[4,3-d]
27 Q | NT NH pyrimidin-5(6H)-one 404
° Q!
CFs




45A1 | ow Lon-1 WO 2011/ 053861PCT/ US2010/ 054853 - 66 - 67 )1, HNNNH

,m-- 1 14843 IND-DONH r. .., .., ,3 2-(norpholinoam no)-4-(3-(trifluoro

met hyl ) pwerry11z0588s0) pyri do [ 4, 3-d] pyrim di n-5(611) - one PCZ/UB2010954833) |
11.50 (s, 1H), 8.50 (s, 1H), 7.68-7.56 (m 2H), 7.44-7.7.41 (m 2H),
6.20-6.17 (d, 1H), 4.12 (s, 4H), 2. 7381 4H) 407 68 N NO NH ' NNH el CF3
2- (4-acetyl pi perazin-1-y1)-4-(3-(trifluoro nethyl)phenyl am no) pyri do[ 4, 3-d]
pyrimdin-5(611)-one 12.14 (s, 1H), 11.55 (s, 1H), 8.48 (s, 1H), 7.73 (

J=7.50 Hz, 1H), 7.63-7.56 N2H) ,  72454¢dhydicisqqusdlinlHy [£)-61)20(4d, J= 7' 20
Hzo, N]|-|H), 3.84 (d, J=2. 13N X l_(i))’ 3 8?11ﬂ&grbm%!c_}'?yl)pﬁe'n%f?an(ﬁ%b)p:})’lri o[ﬁ,%?-’ 6%38HO N H
©® /m N” > NH d]pyrimidin-5(6H)-one '
28
CFj
. ZASNH | 2-(3-(3-(trifluoromethyl)phenyl)-6,7-
i N o | dihydro-[1,2,3]triazolo[1,5-a]pyrazin-
N | N“ONH | S(4H)-y1)-4-(4-(trifluoromethyl)phenyl 573
> N\\N -N \) amino)pyrido[4,3-d]pyrimidin-5(6H)-one
CF5 _
ZNH 2-(cyclopropylamino)-4-(4-(trifluoro
N 0 methyl)phenylamino)pyrido[4,3-d]
| g
20 }_X N” >NH pyrimidin-5(6H)-one 16
CF,4
Z >NH 2-(cyclopentylamino)-4-(4-(trifluoro
N 0 methyl)phenylamino)pyrido[4,3-d]
| e
31 HNT NT NH pyrimidin-5(6H)-one 390
CF,
ZNH (R)-2-(pyrrolidin-3-ylamino)-4-(4-
NS 0 (trifluoromethyl)phenylamino)pyrido[4,3-
| o .
HN™ O N” NH d|pyrimidin-5(6 H)-one hydrochloride 201
a0
NH
HCI CF,




NNH CF3 (R)-2-(2-hydroxy-1-phenyl et hyl am no) - 4-
(3-(tri#bédioiedtyl) phenyl am nopyri d0 [4, 3-d] pyri m di n-5(611)-one 12. 18 (s,

1H), 8. 1AWOIIIPS617. 84-7.76 (m 2H), 7.66-7.48 (m 2H) PCT/US201B/03B5E m 6H) ,
6.11 (d, J= 7.20 Hz, 1H), 5.05 (s, 1H), 4.93 (s 1H), 4.09-4.04 (m 1H),
3.73-3.46 (m 1H) 442 70 c,) LI- 0 [-592 c=

(5) - 2-(2-hydroxy-1- phenyl et hyl am no) - 4-
(3- (trlfluoronethvl)ohenvlanlnoovl'idO [4,3-d]pyrinmdin-5(6H)-aone 12.19 (s,
1H), 8.14 (s, 1H), 8.01 (d, 0], 2-CHitriflioomethy8RS, oriihygle) - 1,2,456- 7. 19| (m
4H), 6.11 (d, J = 7.50, 1 5. 55 : 5. 0754.,90.( 1H)
4.16-4.1p (m| 2H), 3.65- 1\ m OlH) tﬁ&%’%%%@qpﬁ%mﬁ%@%”'m*
2011/ 053861PCT/ US2010 /Griflucfometh phe(ny?almmo)pyndo[4 3
(R) - 2- (1 t»pdr oxy- 3- p en propa - Ianlno) 4- éi trifluoronethyl) A%Enyl
am no) pyri do[ 4, 3@1\% i di n- -onei]mmllzlmc e 8.41 (s, 1H|, 7.8V
(s, 2H),|7.83 (d, .00 Hz , [71.57 (t, J= 10.40 Hz, 1H), 7.46-7.12
(m 6H),|6.05% (d, J— 7. 50 1H),74.80 (s, 1H), 4.20 (s, 1H, 3.49-3.29 (m
2H), 2.97-2.85 (m 1H), 2.78 (dF;J= 6.90 Hz, 1H) 456 72 LL O
Z>NH 2-(benzylamino)-4-(4-(trifluoromethyl)
N 0 phenylamino)pyrido[4,3-d]pyrimidin-
)\ 5(6H)-one
34 (6Hh-on 412
ZNH 2-(benzyl(methyl)amino)-4-(4-(trifluoro
A methyl)phenylamino)pyrido[4,3-d|
3 >N I NT N pyrimidin-5(6H)-one 126
ZNH (S)-2-(1-(4-fluorophenyl)ethylamino)-4-
N7 (4-(trifluoromethyl)phenylamino)pyrido -
26 | N [4,3-d]pyrimidin-5(6H)-one 444
F
ZNH 2-((tetrahydro-2 H-pyran-4-yl)methyl
NS amino)-4-(4-(trifluoromethyl)phenyl
| NN amino)pyrido[4,3-d]pyrimidin-5(6)-one
37 420




zzl (S)-2-(1-hydroxy-3-phenyl propan-2-yl

am no) - 45481 0a-pd1 uor omet hyl ) phenyl am no) pyri do[ 4, 3-d] pyri m di n-5(6H) - one
12. 14 (s,WOEp11/0538642 (s, 1H), 8.41 (s, 1H), 7.95 (s, 2HpCTUS3®O/P54B33 (M
2H), 7.57 (t, J = 15.90 Hz, 1H), 7.47-7.09 (m 4H), 6.05 (d, J= 7.20 Hz,
1H), 4.22-4.20 (m 1H), 2.97-2.85 (m-68H), 2.76-2.73 (m 2H) 456 73 0 NH 2
NH NO NNNH 40 , -F3 1-(5-0x0-4-(3-(trifluoronethyl)phenyl

am no) -5, 6-di hydropyrido[4,3-d] pyrimdin-2-yl)piperidine-4-carboxam de

12.12 (s, 1H), 8.61 (s, 1H)Z®5- 7. 56(4-fluorbbdnzylantee)4-88(tliflpoBH) | 7. 32| (s,
1H), 6.17 (d J= 7.50 Hz, 4. 68 02 (it 2,90 Hz| 1H),
2.45-2.40 (m 4H), 1.80- 1N575 (MO 4H) %%té‘y%eéﬂ m | NNINHII| CF
(R-2,2,R-trifluoro-N( S 4- ( 3-pyfefnhildfo- thyl) phenyl am no) - 5, 6;
di hydr opyriigdo[ 4, 3-d] py'F“ig' gin- -yl) p%/}&r ol i d?tg g I)acet am de 12. 2446&
1H), 11.48 (s, 1H) d, &~6.6 Hz, 1H), 7.74-7.67 (m 2H), 7.42-7.30
(m 2H),|6.21-6. 17 1H), J- 3.[79 (m 1H), 3.74-3.55 (m 4H, 2.07;
487 45all i npn_nAi 2011/ 053B61PCTY US2010/ 054853 - 68 - 2.04 (m 2H)
CF,
ZNH 2-(piperidin-4-ylmethylamino)-4-(4-
N 0 (trifluoromethyl)phenylamino)pyrido[4,3-
| s :
19 HN” N7 NH d]pyrimidin-5(6 H)-one hydrochloride 419
HCl CFs
Z>NH 2-(tetrahydro-2 H-pyran-4-ylamino)-4-(4-
NTX 0 (trifluoromethyl)phenylamino)pyrido[4,3-
| N
40 ?‘;N/ NH d]Pyrlmldln-5(6H)—one 406
O
CF;
Z>NH 2-(1,4-diazepan-1-yl)-4-(4-(trifluoro
NS 0 methyl)phenylamino)pyrido[4,3-d]
l ey .
11 </\N N” >NH pyrimidin-5(6H)-one hydrochloride 405
~ 0
HCI CFs
Z>NH 2-(thiazolidin-3-y1)-4-(4-(trifluoromethyl)
N 0 phenylamino)pyrido[4,3-d]pyrimidin-
I ~
5(6H)-one
42 S@" N A (e 394
CF4




75 HO | ei

phenyl amwo2pywasessfi4, 3- ¢/ i pyri m di n5(611) -one 12. 13 (s, PCHUS280664863,
7.88-7.83 (m 4H),
5.40-5.34 (m 1H),

NHNO I NNNHel CF3 CI 2- (4- (4-chl orophenyl) - 4- hydr oxy
pi peri di4pdad 1§m)yecd- (3- (trifl uoromet hyl)

7.62-7.38 (m 5H),
3.14-3.11 (m 6H) -62-15-2.05 (m 2H 516 76 NH NO 41107

6.19-6.17 (d, ./.= 7.2Hz,

tH,

1H)

HNNNH c¢3 el r. r vi 3 2-((1S, 25)-2-(phenyl sul fonyl ) cycl ohexyl
am no) -4-(3-(trifluoronethyl)phenyl am no)pyrido[4,3 -di
pyri m din-5(611)-one 544 NO HNNNKR-H{5Mx8H4-E-E8fluoromethyl)
2-((1S, 2R) - 2t am nocycl ohe I NO) - 4- . . :
(4-(trif] uor bmet hyl) phemyiayd n®) Pyr i |dhepraminoys.Gsgibyrogyidaftdd) - ong0u10 78
NH NO -'f NNNH S I 'SI CE3A2- £Ri r phal Jvhigridm( By labfihd)hiear &) )
phenyl am rg) pyr i do[4,"§§cf f\’pyr'ﬁ?di nS(ﬂg?ll) -oney _ ) TORE
methanesulfonamide
NHSO,Me
CF3
ZNH (S)-2-(1-cyclohexylethylamino)-4-(4-
N o) (trifluoromethyl)phenylamino)pyrido[4,3-
L o
din-5(6H)-one
44 HN” N7 ONH dlpyrimidin-5(6/)-on 132
CF,
ZNH 2-(cyclohexylamino)-4-(4-(trifluoro
N 0 methyl)phenylamino)pyrido[4,3-d]
| o
45 HN)\N/ NH pyrimidin-5(6H)-one 104
CF,4
Z>NH (R)-2-(1-methylpyrrolidin-3-ylamino)-4-
N 0 (4-(triﬂuoromethyl)phenylamino)pyrido
| g
46 % N” >NH [4,3-d]pyrimidin-5(6H)-one 405
N
\
CF3
ZNH (R)-2-(1-isopropylpyrrolidin-3-ylamino)-
N 0 4-(4~(trifluoromethyl)phenylamino)
| : T
47 % N” >NH pyrido[4,3-d]pyrimidin-5(6H)-one 33
N
"




12.12 (s, 1H), 11.50 (s, 1H), 8.50 (s, 1H) 7.68-7.56 (m 2H), 7.44-7.41 (m
2H), 6.204614Wm m 1H), 4.12 (s, 4H), 2.73 (m 4H) 408 45nl1 innn_nni WO
2011/ 053880RCM/038010/ 054853 - 69 - 79 -% N H NO , ' NNNPACOAS2010/0035C F3
2-(4-sul fonyl pyrido)-4-(3-(trifluoro methyl)phenyl am no) pyri do[ 4, 3-d]

pyri m di n-5(6H)-one 440 80 NH NO -'-~68NNH N 0, 7401 C F3

2- (4- nor phol i nopi peridin-1-yl)-4-(3-

(trifluoronethyl)phenyl am no) pyrido[4, 3- d]pyrimdin-5(6H)-one 475 81

ONH NO HNNNH{ 401C F3 N-((1 i 2-( 5-2}((((1)-réetb}’zip(];iefiﬂifnLMgar)methylamino)

nmet hyl ) phenyl am no) - 5, 6- di . .
YrLeny ) I hexy14)(4a(£réﬂ%9ﬁ?la%thilépl§ilﬂ€§“n°m, 8.30 (s,

[4, 3-cfl pyrimdin-2-yl amN10
1H), 7.89-7.80 (m 3H), 60 (m %{d)om @dﬁ%ri%ﬁ H%H)-;,éleg(} mj:aLBFDMQ

4.13 (s,| 49, 1. 646/%)“ 15-1 37

Z>NH 2-((1-isopropylpiperidin-4-yl)methyl

N™XY" 0 amino)-4-(4-(trifluoromethyl)phenyl
HN IN/ NH amino)pyrido[4,3-d|pyrimidin-5(6H)-one

CF3
Z >NH 2-(4-((dimethylamino)methyl)piperidin-
N 0 1-y1)-4-(4-(trifluoromethyl)phenylamino)
5 (O, | N” >NH pyrido[4,3-d]pyrimidin-5(6H)-one 147
CF3
ZNH 2-(4-methylthiazol-2-ylamino)-4-(4-
NI A o (trifluoromethyl)phenylamino)pyrido[4,3-
51 Fﬂ N” >NH d]pyrimidin-5(6/)-one 41
s\—;s © i
CF;
ZNH (S)-2-(1-(methylsulfonyl)pyrrolidin-3-
NI XX ylamino)-4—(4-(triﬂuoromeﬂ%yl)phenyl
HNT N ONH amino)pyrido[4,3-d]pyrimidin-5(6H)-one

52 : 469
Q.Q
e




1 HNN-,

% NH | .

CF a ONH N((IR 4R)-4-(5-0x0-4-(3-(trifluoro

net hyl ) phenyb@nno) - 5, 6- di hydr opyri do
[ 4, 3-d] pyWOnhdi/es3861y lam no) cycl ohexyl ) acetam de 12. 43 @€T/UB2010054858. 43 (s,

11-1), 7.90-7.55 (m 6H), 6.35 (s, 11-1), 3.49 (s, 1H), 3.46 (s, 1H), 2.48
(s, 114), 1.85-1.79 (m 414), 1.78-1.-8-(m 4H) 461 83 ,-'NH NO
, HNNNH 1= v N CF3 2-( (1R 2R)-2-(di net hylam no) cyclohexyl
am no)-4-(3-(trifluoromethyl)phenyl am no)pyrido[4,3-clipyrimdin-5(6H)-one
12.33 (s| IH), 8.81 (s, 114y 7 "{:+h8 (n2(42@ hyc?roﬂﬁetl(yé)piﬁdrbzin—‘l B)47.35 (m
114), 7.29-7/27 (d, f= 8.4Hz, 1H), 6/ 0 Mﬂ 45 4?]].)'pnnn nni WO
2011/ 053361P(‘T/ USZOlO/ 054 3\ 0 - (43@6ﬂ‘§11|9 ety phegylpplip 2.15 (m
7H, 1.98 (m| 1 é& 2H), %ﬁ&k,?,}muﬂ}lsé [§hem  SH) Eyarrple 84
Synt hesi s qaf |2- (4 am norh' pe'Pll ditit 1 - br onophenyl am no) pyni dd5[ 4, 3
-d] pyrimdin-5 (61 ne hy hl ori de
HO
CF; \
ZNH 2-(4-(hydroxymethyl)piperidin-1-yl)-4-
NS o (4-(trifluoromethyl)phenylamino)pyrido
| L
- din-5(6H)-one
o KO\J NT > NH [4,3-d]pyrimidin-5(6H)-0 120
agie
CF,
ZNH ethyl 1-(5-0x0-4-(4-(trifluoromethyl)
N 0 phenylamino)-5,6-dihydropyrido[4,3-d]
. ' \H/O lN/ NH pyrimidin-2-yl)piperidine-4-carboxylate 160
EtO )\;
O
CF4
ZNH 2-(4-(4-(2-hydroxyethyl)piperazine-1-
N7 0 carbonyl)piperidin-1-yl)-4-(4-(trifluoro
N IN/ NH methyl)phenylamino)pyrido[4,3-d]
OYQ pyrimidin-5(6H)-one s46
56 N
W 5
N 3
OH




Conpound No. 84 Conound 84 was prepared as described in Exanple I g starting
from 2- (4zet hght-hio) - 4- ( 3-

br onopherwyDamwsygsyr i do[ 4, 3-cl ] pyrim di n-5(611) - one (80mrgT/US2@8/0M883 ) and

4- (boc-am no) piperidine (70 nyg,

0.35 Mol ) and treating with 4 N HCL in

di oxane to yield the title conpound *®4(-15ngy, 15% . MS mz: 405. 2 (M+l) +.
1H NVR (300 Mz, DVMBO-d6 ) 6 ppm 12.12 (s, 1H), 11.92 (s, 1H), 8.24 (s,
1H), 8.09 (s, 3H), 7.59-7.50 (m 2H), 7.40-7.36 (m 2H), 6.48 (s, 1H), 4.70
(s, 2H),[2.08-0.87 (m 7H). Z#“>nH The2{6{4-Gwidrgcymethyl)piperidine-1-
4- ( 3- br oppphenyl am no) - 2- (ami n ST .
subst i tuted) pyri do[ 4, 3-d] p!ryr\r | dPn5( 601(“113(1“59811’8891&‘6{%9'54'%3.(1Héﬂ'ﬂ)?8par ed from
4- (3- br ohophenyl ani no -ﬂr\n hyl t hi %eﬁyf)pl‘i’éh&ﬁnﬁno)pyridom 3-d].
15cf | pyr{m din-5(611) ald correspondi ng amine fol i ovii ng the
procedur e i i |l ar© t desgribed | pyriExidinpd@/BHneVass 531
NO. St ruct ur eName( 4543. 1 001 WD 2011/ 053861PCT/ US2010/ 054853 -71 -
85 NH N-1 "-'-"-" | Nel NH H"el Br 4-(3-bronophenyl am no) - 2- (4- hydr ¢oxy
piperidin-1-yl)pyrido [4,3 -c/ Lrpyrim di n5(6H) -one 417 86 NH N --.LO
"I""N)(|N" |NH H2N--)SI Br  2-(4-am nopi peridin-I-yl)-4-(3-brono
phenyl am no) pyr i [4,3 -d] pyrimdinb(611)-one hydrochloride 416 §7 NH N
Sl |
ZNH 2-((18,2R)-2-aminocyclohexylamino)-4-
N 0 (3-(trifluoromethyl)phenylamino)pyrido
58 HNJ\N/ NH [4,3-d|pyrimidin-5(61)-one 419
CF4
ZNH 2-((15,28)-2-aminocyclohexylamino)-4-
NS 0 (3-(trifluoromethy!)phenylamino)pyrido
59 HN | N” >NH [4,3-d]pyrimidin-5(6H)-one 419
O QL
CF,
' 2-((1R,25)-2-aminocyclohexylamino)-4-
Z>NH (2-(trifluoromethyl)phenylamino)pyrido
N 0 [4,3-d]pyrimidin-5(6H)-one
60 HN PN 12.0 (s, 1H), 8.50 (s, 1H), 7.85-7.80 (m, | 419
HoN., -~ CFs3 2H), 7.73 (m, 1H), 7.52 (m, 1H), 6.06 (d,
O 1H), 3.1 (m, 1H), 1.77 (br s, 2H), 1.55 (br
s, SH), 1.32 (br s, 2H)
2-((1R,2R)-2-aminocyclohexylamino)-4-
Z>NH (2-(trifluoromethyl)phenylamino)pyrido
N o [4,3-d]pyrimidin-5(6H)-one
61 HN | N NH 12.02 (s, 1H), 8.43 (s, 1H), 7.83-7.78 (m, | 419
HoN A~ CF3 2H), 7.62 (m, 1H), 7.50 (m, 1H), 6.04 (d,
U 1H), 3.0(m, 1H), 2.0 (br d, 2H), 1.69 (br
d, 2H), 1.27-1.17 (br, 5H)




-"- Ne. NH--.N..----,,,,,-- 1lel Br 4-(3-bronophenyl am no)-2-(4-
(di met h%mm@)qﬂnperldl n- I-yI)pyrldo [4,3 -d] pyrimdin-5(6H)-one 444 88 NH

N 7).LO IWOROM/053861 NINH HN -'.--j el Br PCT/US2010/054853
(5)-4-(3-bronmophenyl am no) - 2-(4- (1- hydroxypropan-2-yl am no) pi peri din-1-
yl)pyrido [4,3 -d]pyrimdin-5(6H)-one6874 89 NHNO 7 7.---..,NN-----. .. NH

H2 N11 Br (R)-2-(4-(3-am nopyrrolidin-1-yl)
pi peridin-1-y1)-4-(3- brom)phenvl am no)pyrido [4,3 -4pyrim din-5(614)- one
hydrochl jori de 485 90 HH C | H2 |NNYNRI4B)-4-aminocyclohexylamino)-4-

(R-2-(3-am 1opyrroI|d n-1-yl)-4-(3 0 hen no 4,8 -d]
pyri ni diln- 5( 6H) - one Nyd‘r chDori de 42 i2 (tr1fp%?omet%yl?prﬂenyl)a%no)pyn 0
[4,3-d|pyrimidin-5(6/)-one

62 ©/ 12.0 (s, 1H), 8.44 (d, 1H), 7.88-7.82 (m, o
2H), 7.72(t, 1H), 7.49 (d, 1H), 6.04 (d,
ri\le 1H), 1.95-1.85 (m, 5H), 1.32-1.19 (m,5H)
Z>NH 2-(4-ethylpiperazin-1-yl)-4-(3-(trifluoro
N/%O methyl)phenylamino)pyrido[4,3-d]
63 (\N l N” >NH pyrimidin-5(6H)-one 419
~ N \) @\
CF3
Z>NH 2-(2-morpholinoethylamino)-4-(3
N7 0 (trifluoromethyl)phenylamino)pyrido[4,3-
HN | N® NH dpyrimidin-5(6H)-one

64 H 435
N CF

0
Z NH 2-(3-aminocyclohexylamino)-4-(3-
N7 0 (trifluoromethyl)phenylamino)pyrido[4,3-
65 HN lN/ NH d]pyrimidin-5(6H)-one 419
H2N/© @CF3
ZNH 2-(4-(methylsulfonyl)piperazin-1-yl)-4-
NS 0 (3-(trifluoromethyl)phenylamino)pyrido
66 (\N IN/ NH [4,3-d]pyrimidin-5(6H)-one 469




45,4-1 innn nn WD 2011/ 053861PCT/ US2010/ 054853 -
- N4kh1\|®nrN1anNH el

72 -

91 HO ----..
4- ( 3- bronophenyl am no) - 2- ( 3- hydr oxy

plperldlnwbzyhﬂpwmndo [4,3 d]pyr|n1d|n5(6H) one 417 92PHRNS2kioNB#ss3 " NH NO

NH 1401 Br (R)-2-(3-am nopyrrolidin-1-yl)-4

[4,3-d]
0 NH Br
[4,3-d]

pyri m di n-5(611) - one hydr ochl-esi-de 402 93 H2N,

- (4- bronophenyl am no) pyri do
- N NN Si HCI

(5)-243 -am nopyrrolidin-I-yl)-4-(4- bronophenyl am no)pyrido
pyri m di n-5(6H) - one hydrochl oride 402 94

67

—Z
A /NN
S

/N
o =z
\N__/
=
T 0o
(@]
o

T
P

2-(morpholinoamino)-4-(3-(trifluoro
methyl) phenylamino)pyrido[4,3-d]
pyrimidin-5(6H)-one

12.12 (s, 1H), 11.50 (s, 1H), 8.50 (s, 1H),
7.68-7.56 (m, 2H), 7.44-7.7.41 (m, 2H),
6.20-6.17 (d, 1H), 4.12 (s, 4H), 2.73 (m,
4H)

407

68

A
z

z

prd

T 0
(@)
il
w

~
D
Zg_/

2-(4-acetylpiperazin-1-yl)-4-(3-(trifluoro
methyl)phenylamino)pyrido(4,3-d]
pyrimidin-5(6H)-one

12.14 (s, 1H), 11.55 (s, 1H), 8.48 (s, 1H),
7.73 (d, J=7.50 Hz, 1H), 7.63~7.56 (m,
2H), 7.45 (t, J=17.50, 1H), 6.20 (d, /=
7.20 Hz, 1H), 3.84 (d, J=2.13 Hz, 4H),
3.54 (s, 4H), 2.06 (s, 3H)

433

69

P
Z
N 7N\
=z =z
X I

@)

HO

Iz

O
M
w

(R)-2-(2-hydroxy-1-phenylethylamino)-4-
(3-(trifluoromethyl)phenylaminopyrido
[4,3-d]|pyrimidin-5(6)-one

12.18 (s, 1H), 8.14 (s, 1H), 7.84~7.76 (m,
2H), 7.66~7.48 (m, 2H), 7.43~7.17 (m,
6H), 6.11 (d, J=7.20 Hz, 1H), 5.05 (s,
1H), 4.93 (s, 1H), 4.09~4.04 (m, 1H),
3.73~3.46 (m, 1H)

442

70

=
N/

=

I

I
O
20
Z
A
=z
SePs
Q

(S)-2-(2-hydroxy-1-phenylethylamino)-4-
(3-(trifluoromethyl)phenylaminopyrido
[4,3-d|pyrimidin-5(6H)-one

12.19 (s, 1H), 8.14 (s, 1H), 8.01 (d,J =
7.80, 1H), 7.91~7.82 (m, 4H), 7.66~7.19
(m, 4H), 6.11 (d, ] = 7.50, 1H), 5.25~5.23
(m, 1H), 5.07~4.90 (m, 1H), 4.16~4.12
(m, 2H), 3.65~3.51 (m, 1H)

442

NH



HO N, NNNH NH el Br 4-(4-bronophenyl ani n0) - 2- (4- hydr OxY
pi peri d4p4d +§dn)yiri do[ 4, 3-d] pyri m di n5(6H)-one 417 95 H2NCI N N 11 NN NH O
NH 1.1 Brw@-20d/essemopi peri di n-1-y1)-4-(4-brono phenyl anPeE)Usge10064853, 3- d]
pyri m di n5(6H) - one hydrochl oride 416 45,41 innn_nni WO

2011/ 053861PCT/ US2010/ 054853 -73 - 966KH NO | , NNH HN' ) 40 OHBr
(S)-4-(3-bronophenyl am no) - 2- (4- (1- hydr oxypropan-2-yl am no) pi peri di n- 1-
yl)pyrido [4,3 - cl]pyr imdin- 5 (6H)-one 473 97
(R)-2-(1-hydroxy-3-phenylpropan-2-

ylamino)-4-(3-(trifluoromethyl) phenyl
7" "NH amino)pyrido[4,3-d]pyrimidin-5(6 H)-one
% N S0 12.14 (s, 1H), 8.41 (s, 1H), 7.87 (s, 2H),
HO N7 NH 7.83 (d, J=10.00 Hz, 2H), 7.57 (¢, J = 456
’ 10.40 Hz, 1H), 7.46~7.12 (m, 6H), 6.05
CF, | (d,J=7.50, 1HD), 4.80 (s, 1H), 4.20 (s,

1H), 3.49~3.29 (m, 2H), 2.97~2.85 (m,
1H), 2.78 (d, J = 6.90 Hz, 1H)

71

(S)-2-(1-hydroxy-3-phenylpropan-2-yl
K amino)-4-(3-(trifluoromethyl)phenyl
©\ \ amino)pyrido[4,3-d|pyrimidin-5(6/1)-one
- HO\/:\N PN 12.14 (s, 1H), 11.42 (s, 1H), 8.41 (s, 1H), 456
H 7.95 (s, 2H), 7.83~7.73 (m, 2H), 7.57 (1, J
=15.90 Hz, 1H), 7.47~7.09 (m, 4H), 6.05
(d, J=7.20 Hz, 1H), 4.22~4.20 (m, 1H),
2.97~2.85 (m, 3H), 2.76~2.73 (m, 2H)
1-(5-ox0-4-(3~(trifluoromethyl)phenyl
amino)-3,6-dihydropyrido(4,3-d]

pyrimidin-2-yl)piperidine-4-carboxamide

12.12 (s, 1H), 8.61 (s, 1H), 7.65~7.56 (m,
NH 432

73 N
Oyo | 1H), 7.51~7.38 (m, 3H), 7.32 (s, 1H),
6.17 (d, J = 7.50 Hz, 1H), 4.68 (s, 2H),
CF '
313,02 (t,J = 12.90 Hz, 1H), 2.45~2.40 (m,

4H), 1.80~1.56 (m, 4H)
(R)-2,2,2-trifluoro-N-(1-(5-0x0-4-(3-

(trifluoromethyl)phenylamino)-5,6-
dihydropyrido[4,3-d]pyrimidin-2-yl)
” HN@ | - pyrrolidin-3-yl)acetamide 487
12.24 (s, 1H), 11.48 (s, 1H), 9.75 (d,
CF3 J=6.6 Hz, 1H), 7.74-7.67 (m, 2H), 7.42-
CFs 7.30 (m, 2H), 6.21-6.17 (m, 1H), 3.87-
3.79 (m, 1H), 3.74-3.55 (m, 4H), 2.07-




NHNOI ,,-NNi--,,NH Ilel Br 4-(3-brormpheny|am' no) - 2- (4-
(di met hykamim@)-piperidin-1-yl)pyrido [4,3 - 4 pyrimdin-5(6R)-one 443 98 NH

N 11 NNXBI2011H48B&6T" ' ' ' ' HCl 40 CH3 2- (4- ami nopi peri di n- PCYDS26100M85d| y1
am no)pyrido [4,3 - al pyrimdin-5 (6 11) - one hydrochloride 351 99 NH NO
), NN7-NH HO-.) 40 ri_i ...,..3 2-(4-l6gdroxypi peridin-1-yl)-4-(mtolyl

am no)pyrido [4,3 - 4 pyrimdin-5(6H)- one 352 Exanple 100 Synthesis of 2
-((IR,2R) -2 - amino cyclohexylamno)-4 -(3 ,5 -bi s(trifluoronethyl)

phenyl anf no) |pyrido [4,3 - cl]py ri niZi®41€m,52}®611)-one 45 Al 1(11 11 nni | WD
2011/ 053861PCT/US2010/ 054853 74

Ev arml I:t lqlnl
4-(3,5-bj s(trifluoromethyl )phenyl am %%@'ﬁ%@?ﬁe@’bﬁf&mw hi o)
pyrim di ne-5¢carboxyl ate piperidin-1-yl)-4-(3-(trifluoromethyl)

)l\ phenylamino)pyrido[4,3-d]pyrimidin-
75 >(6H)-one 516
12.13 (s, 1H), 8.66 (s, 1H), 7.88-7.83 (m,
CF3 4H), 7.62-7.38 (m, SH), 6.19-6.17 (d, /=

7.2Hz, 1H), 5.40-5.34 (m, 1H), 3.14-3.11

Cl
(m, 6H), 2.15-2.05 (m, 2H)
2-((18,25)-2-(phenylsulfonyl)cyclohexyl
Z>NH amino)-4-(3-(trifluoromethyl)phenyl
N7 amino)pyrido[4,3-d]pyrimidin-5(6 H)-one
I
76 Q o HN)\N/ 544
/
o
O
CF4
Z>NH 2-((1S,2R)-2-aminocyclohexylamino)-4-
N 0 (4-(trifluoromethyl)phenylamino)pyrido
HN IN/ NH [4,3-d]pyrimidin-5(6H)-one

77 419
HoN i i:
CF3

2-thiomorpholino-4-(3-(trifluoromethyl)

2\ phenylamino)pyrido[4,3-d|pyrimidin-
NI = 0 5(6H)-one
78 NN N 12.12 (s, 1H), 11.50 (s, 1), 8.50 (s, 1H) | 408
s @ 7.68-7.56 (m, 2H), 7.44-7.41 (m, 2H),
CFs 6.20-6.17 (m, 1H), 4.12 (s, 4H), 2.73 (m,

4H)




F3CC F3 The title conpound was prepared as described in Exanple 1 d by
startingsfir omretdwyl 4- 5 chl oro- 6-net hyl - 2- (et hyl

t hi o) pyriwDaon#s386tar boxyl ate (1.2 g, 4.86 nmol) and 3, BCHiGS2010/054853
(trifluoronmethyl) aniline (777 uL, 4.86 nmmol) and continuing until the
reaction yielded the brown solids, ti-tthe conpound et hyl 4-(3,

5-bi s(trifiuoronethyl)phenyl am no)-6-nethyl-2-

(et hyl t hi o) pyri m di ne-5-carboxylate (1.53 g, 70.2 %9. MS mz: 440.1 (M1)
+. 10Exanpl e[ 100b: (E)-EtAyinH 2-(4-sulfonylpyrido)-4-(3-(trifluoro

4-(3,5-b|s(trifluoronethyl)phenyl am no) - i met.hyl.am, no)vi nyl) -

2- (et hy| t hi ¢) pyri mi di me catboxy! at %ethyl)mgpﬁ’@@p% %fg‘}] The title

conmpound \A@s prepa N Hr| bed i npﬁ;gﬁgm 9(6]1%? oy starting fromeghyl | 4-
("tri

(3,5-bis quor

met hyl )phenyl a -6- met h 2- (et hy1t hi O) pyri m di ne-5-car boxyl ate (1]52
15 g, 3.6 mol) ald N, Ndi | f or mam de di net hyl acetal (743 uL, |5.2 npol)
and cont{nuing until the reacti6h; yigeled the crude t|tIe corrpound (E)-e1 hyl

bi s(trifLuaronmet hyl)phenyl ani no)-6-(2-{diret >—(rrethyt

t hi o) pyr i m dijne- 5. car box@ The r%g{ip}oﬁl @%%ﬁé’@éﬁﬁed for the

next step w thout further | cat i PDAyifludembthybpldnllabfing JpkdidoMB-
2011/ 053861PCT/ US2010/ 05485 re1 %lt | e (}:I?))Prpound was prepared as

descri bed ¢ |Exanpl iting fd}cpmll(nE)lnél(Wﬁ one 475
4- (3, 5- bls(trlfluor hhy|

phenyl am no) -6 t hyl a )VI nyl) - 2- (et hyl t hi o)

5pyri m di ne- 5 gr/ﬂoxyl ate an g, NHACOH sol ution and continuing until the
reaction|yi el de pal e yellow sol i@® [title corrpound (537 ng). MBS miz: 421.1
(M'l'l) EXEM'Tp!\_ 100 2((4. R Lr\)-ca trifl

cycl ohexyl am|no) - 4- (3, 5-bi s(trifluor Jme'qeln §) %#’I(?\ FHEHOTO

pyri do[ 4, 3-cf|l pyri m di n-5( 611) one methyl)phenyTahﬁmb) Sj6ed1hyﬂrpmu'rﬁ¢ was

prepared|as described in e lg by starting from4-(3, 5-
bi s(trifluorgnethyl)phen ¥ 4.3- d]Plemlgm i-}’{nmlné)cﬂ’C?OheXyl)

am no) - 2 ( net|hyl t hi 0) py d\O 4, 9-cf| PYLidiHige- 5(611) -one (100 ng, 150.24
mol ) and §)-{trans-1 F%I cycl ohexane and continuing until the 461
reactionjyrelld %He t tIe C rrpound 22,61 1R 1H), 8.30 (s, 1H), 7.89-7.80 (m,
0
y

RNEE S e |)n0) Sovr i 4aH BT 59 PH RS B 63 Yehe | vs i i 2

bi s(trifliuorone yl a

rig
487 (M+1) +1H NVR ( 300WMHz, Dl\/BOg >6@pqu% 42’;'3(3111971(6211(5,]3}8); 6.10 (d, |J=
7.2 Hz, 1H), [7.41 -7.44 (m 3H), 7.4] (m 4 47 (s, 2H), 12.49
(s, 1H. \20Exanple 101 Synthesis of (1254(1(1”R(m H), 1 96( 2H)

2S) - 2- am nocyecl chexylam nu 43—t | phen 0) pyri do
[ 4, 3-d] pyri mdin-5( 611) ¢ 'Eh 22- Nl ;}@45 da(r?l@ngg%%o ljgxyl am 110) -4-
(3-(trifljuoropnet hyl) phegyl i no) pyr |nq)@]ﬁ}4)p31eﬁi§}lpmrﬂom5cﬁ -dih§dwptlidone 4GAL

D

1(11111 12/11 WO 2011/% ST/ USZOZIO[QQSC?]S}%%mldm_ -ylammo)cyclohexyl)

acetamide
82 461
12.43 (s, 1H), 8.43 (s, 1H), 7.90-7.55 (m,
; CFs | 6H), 6.35 (s, 1H), 3.49 (s, 1H), 3.46 (s,
Oj/ NH 1), 2.48 (s, 1H), 1.85-1.79 (m, 4H),

1.78-1.74 (m, 4H)
2-((1R,2R)-2-(dimethylamino)cyclohexyl

amino)-4-(3-(trifluoromethyl)phenyl
amino)pyrido[4,3-d]pyrimidin-5(6H)-one

NH
@]
NH
Lo 12.33 (s, 1H), 8.81 (s, 1H), 7.58 (m, 2H),
g O @ 7.41 (s, 1H), 7.37-7.35 (m, 1H),
CF5

7.29-7.27 (d, J= 8.4Hz, 1H), 6.06-6.03 (d,

33 447




Conmpound No. 101 5The title conpound was prepared as described in Exanple
2d by suantinmgp.-dmiom 2- (nmethylthio)-4-(3-(trifluoronethyl)
phenyl amwo2puwasessfi 4, 3- d] pyri m di n-5(6H) -one 100 ny( 0. 2@CHtsk)10/0§4BK3
2S) - 2- am nocycl o hexyl am ne and continuing until the reaction yielded white
solids, the title compound, (241R, 28)70-2-am nocycl ohexyl am no) - 4- ( 3-
(trifluoronethyl)phenyl am no) pyrido[ 4, 3-d] pyri nb(6H)-one (92 ngy, 77.4 % .
M5 niz: 10419.3 (MrH) +. Exanple 102 Synthesis of
4-(3,5-bjs(trifluoronethyl)phenyl am nBG)-2i4, 4Hhyad9 D&y pliHDeRildi(ms | -yl ) pyri do[ 4
,3- d] pyrimdin-5(611)-one NO NNH 3 F3 Conpo 102
Conmpound| No. {102 was prepared as desdﬂgbgggﬂﬁ“éééﬁgﬁbﬂpgﬁgg&@tarting from
443,5- bjs(tnifluoronethyl)phenyl 164@m1}%,L7&hL5H)
am no) - 2t (et hyl thi o) pyrido[ 4, 3-d]pyrimdin-5(611)-one (70 ny', 0117 DI )
and 4-hydroxy piperidine (20.6nmg, 0.2 mmol) and continuing until the
reaction yielded Iight brown solids of Conpound No. 102 (60 ngy, 76%. M5
mz:, 1H NVR (300MHz, 20DMSO-d6) 6 ppm 474. 1(M+l) , 12.27 (s, 1H), 8.47 (s,
2H), 7.74 (s, 1H), 7.41 (d, J= 7.2 Hz 1H.846- 17 (d, J= 7.2 Hz, 1H), 4.24
(b, 2H), 3.78 (m 1H), 3.45-3.39 (m —+1-81-1.77 (m 2H), 1.38 (m 2H)
45a i nnmyyRAfiesiVOr 204-LhARSHEHRGT YHRO10bARMEH3ylaiho)pyrido[4,3-Fheytirol did{6dh-
4-(3,5-bi's-(trifluoronethyl)phenyl am no)-2-(am no substituted)pyrido[4, 3-
d] pyr i mictiehygrosllpyidene conpounds were prepared from
4-(3,5-bis(trifluorotnethyl)phenyl amno) = Qpethylthio)
pyrido[ 4, 3-d] pyri mdin-5(6H)-one and the corriespondi ng am ne foll ow ng the
procedure simlar to that described in 0100d. NO. Structure Name
Mass (Mrl) 103 NH NI NNNH IC ror ill disp,
N N

HCI Br

Compound No. 84

Comound 84 was prepared as described in Example 1g starting from 2-(methylthio)-4-(3-
bromophenylamino)pyrido[4,3-d|pytimidin-5(6H)-one (80mg, 0.23 mmol) and 4-(boc-amino)
piperidine (70 mg, 0.35 mmol) and treating with 4 N HCI in dioxane to yield the title compound

10 (15mg, 15%). MS m/z: 405. 2 (M+1) * 'TH NMR (300 MHz, DMSO-d6 ) § ppm 12.12 (s, 1H),
11.92 (s, 1H), 8.24 (s, 1H), 8.09 (s, 3H), 7.59~7.50 (m, 2H), 7.40~7.36 (m, 2H), 6.48 (s, 1H),
4.70 (s, 2H), 2.08~0.87 (m, 7H).

The following 4-(3-bromophenylamino)-2-(amino substituted)pyrido[4,3-d]pyrimidin-

5(6H)-one compounds were prepared from 4-(3 -bromophenylamino)-2-(methylthio) pyrido[4,3-
15  d]pyrimidin-5(6H)-one and the corresponding amine following the procedure similar to that

described in Example 84.

Mass

Name
NO. Structure M+1)




. 3. 3 4-(3,5-bis(trifluoromethyl)phenylan no
)2 rmrphéﬁﬁquwr@(&om 3-d] pyri m di n5(6H) -one 460 104 NH NsCl NHNNH 410
Ha"r-sp R8G.2011/053863 4- (3,5 bis(trifluoronethyl)phenyl aRrCma)S2010/054853
2-((1r, 4r)-4-hydroxycycl ohexyl am no)pyrido[ 4, 3-dl pyri m di n-5(6H)-one 488
105 NH NO, HNNNH OS ,-. 1410 r r | 3s7l-., 3 NH2
2- (2-am nobenzyl am no)-4-(3,5-bis (trifluoronethyl)phenylam no)pyridO[ 4, 3-
d] pyri nmdin-5(6H)-one 495 106 NH NO I N 1\1NH vN) | el F3CCF3
4-(3,5-pis(yrifluoronethyl) | am no) 4 4-(3- bromophenylammo) 2-(4-hydroxy

2- (4- et hyl pi perazin-1-yl) ri o[ 4, 3-d] H) - one 473
4543.10p0- 001 W2011/ 053861 2010/ oruﬁ’}é%@mn-irgl)pyrfb’f‘* 3-d|pyrimidin-

85 Q)\N/ NH 5(6H)-one 417

Br

2-(4-aminopiperidin-1-yl1)-4-(3-bromo

A
z
I

phenylamino)pyrido[4,3-d]pyrimidin-
5(6H)-one hydrochloride 416

pd
O

86

4-(3-bromophenylamino)-2-(4-

A

T
N
=
Q
z
N/
Z pd
OIQI
w

(dimethylamino)piperidin-1-yl)pyrido
[4,3-d|pyrimidin-5(6 H)-one 444

—Z
zZ

N/
=
I

87 N
K

-

Z" "NH (S)-4-(3-bromophenylamino)-2-(4-(1-
[\{ X o) hydroxypropan-2-ylamino)piperidin-1-
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91 l NT 5(6H)-one 417
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9 HoN @ N NH» pyrimidin (H)one‘ ydrochlor 100
Br
Z>NH (S)-2-(3-aminopyrrolidin-1-yl)-4-(4-
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93 HZNH'@ N~ >NH pyrimidin-5(6H)-one hydrochlor 400
HCI ©
Br
Z>NH 4-(4-bromophenylamino)-2-(4-hydroxy
N 0 piperidin-1-yl)pyrido[4,3-d]|pyrimidin-
|
94 O NN >(0r)-one 417
Br
Z>NH 2-(4-aminopiperidin-1-yl)-4-(4-bromo
N7 0 phenylamino)pyrido[4,3-d]pyrimidin-
95 O lN/ NH 5(6H)-one hydrochloride 416
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HCI
Br




NNNH HF C el CF3 4-(3,5-bis(trifluoronethyl)phenylam no)-

2- (1- methyd pprpendiidi n- 4-yl am no) pyrido [4,3 - d] pyrimdin-5 (6H)-one 487
111 NH N'WoQo11/038841- NH (5)-443 ,5-bis(trifluoronethyl) PpoO&EAIER010/054853

am no)-2-(1-net hyl pyrrolidin-3-ylam no) pyrido [4,3 - d]

pyri mdin-5(6H)-one 473 N3CF3 - F C-73I 112 NH NFO -"" " NNNH |

1401 F CCF3 4-(3,5-bis(trifluoronethyl)phenylam no) -
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NN O[T R foon A f\j}iﬂll/ 053861PCH1520G0aAER0)-248-(1- 113
N hydroxypropan-2-ylamino)piperidin-1-
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N 0 (dimethylamino)piperidin-1-yl)pyrido
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99 /O\J NN one 352
HO @\
CHy

Example 100
Synthesis of 2-((1R,2R)-2-aminocyclohexylamino)-4-(3,5-bis(trifluoromethyl)
phenylamino) pyrido[4,3-d]pyrimidin-5(6H)-one

HN™ "N” 'NH

O

F.C CF,
Compound No. 100



OHF Clei rsP,..,.3 4-(3,5-bis(trifluoronethyl)phen '
I yl am no) -

2- (4- (hydnoxymetdwyl ) pi peridin-1-yl) pyrido [4,3 -d]pyrimdin-5(6H)-one 488
114 HO WO201143810 | .-'" NNHFCII r'P....3 PCT/US2010/054853
ggi (5-2b|hsé|t rifluoronethyl)phenyl am no) -

-(4-(2-hydroxyet hyl ) pi perazin-I-y1) -pyr-i do[ 4, 3-c/] pyri m di n-5(611) - one 503
115 HO NH NO I'l NNNH I'l F"CF3 (R)-4-(3,5-bis(trifluoronethyl )pgenyl)
am no)-2-(3l-hydroxypyrrol idin-1-y1l) pyrido [4,3 -cflpyrimdin-5 (6H)-one
26?31 é6b3x@ﬂi % %Pppﬁglgéhyl Eﬂﬂé@%ﬂ)-ﬁihatﬁmlnﬁaﬁethjynphe&ylamino)-6-methy1-2-(methy1thio)

-(3,5-bis(tr, _ met hyl ) phenyl am no) - 2-(3- hydroxyazeti di n- 1-yl '
[4,3 - dyppidine-draar®eslle one 446 117 HO NH g g yhpyrido

o ) i
AN
N7 OEt CF3 )NI\ OFt
/m ~ - > ’
N N
s N Ci Acetic acid, 100°C l
F3C CF

The title compound was prepared as described in Example 1d by starting from ethyl 4-

5 chloro-6-methyl-2-(methyl thio)pyrimidine-5-carboxylate (1.2 g, 4.86 mmol) and 3,5-bis
(trifluoromethyl) aniline (777 uL, 4.86 mmol) and continuing until the reaction yielded the
brown solids, title compound ethyl 4-(3, 5-bis(trifluoromethyl)phenyl amino)-6-methyl-2-
(methylthio)pyrimidine-5-carboxylate (1.53 g, 70.2 %). MS m/z: 440.1 (M+1) i

10 Example 100b: (E)-Ethyl 4-(3,5-bis(triﬂuoromethyl)phenylamino)—6-(2-(dimethylamino)vinyl)-
2-(methylthio)pyrimidine-5-carboxylate

\N/
e
NIJ\IU\ t Meo>‘N/ Ny OEt
\S)\N/ MeO \ - )l\ _
s” "N NH

0
OE
NH
/@\ DMF, 130°C /@\
F.C CF
: ° FoC CF

The title compound was prepared as described in Example le by starting from ethyl 4-
(3,5-bis (trifluoro methyl)phenylamino)-6—methyl-2-(methylthio)pyrimidine-5-carboxy1ate (1.52
15 g, 3.6 mmol) and N,N-dimethylformamide dimethylacetal (743 uL, 5.2 mmol) and continuing
until the reaction yieled the crude title compound (E)-ethyl 4-(3,5-
bis(triﬂuoromethyl)phenylamino)-6-(2-(dimethy1 amino)vinyl)-2-(methyl thio)pyrimidine-5-

carboxylate. The resultant compound was used for the next step without further purification.

20  Example 100c: 4-(3,5—bis(triﬂlioromethyl)phenylamino)—2-(methylthio)pyrido[4,3-d]pyrimidin -
5(6H)-one



NO , NNNH el F3CCF3 443,5 -bis(trifluoronethyl)phenyl am no) -

2- (4- (24hydroxyethyl ) piperidin-1-yl) pyrido [4,3 yd% Byri ?1/1 di n-g)(GH) -one
502 4. 5axo0i2ar)ssgeil WO 2011/ 053861PCT/ US2010/ 054853 - 8@CI/UB2@0MF4853  NO HN
ANNH  gF3C . ¢3 )(NH O N-((Ir,4r)-4-(4-(3,5-bis(trifluoro methyl)

phenyl ani no) - 5- oxo- 5, 6- di hydr opyri do -[74,-3

-d] pyri m di n-2-ylam no)cyclohexyl) acetam de 529 119 NH NO , NNNH HN 0S|

(sr F3CG 3 4-(3,5-bis(trifluoronethyl)phenyl am no) - ’

2- (3- oxopi perazi n-1-yb\pyrido[ 4, 3-d] pyrimdin-5(6H)-one 473 120 NH NO, NA

NNH HN) HCl el F3CCF3 44(3, 5-bis(trifluoronethyl)phe } NO) -
2- (pi perazin-1-yl)pyri 4, 8 d] pyrimdi n5(6H)-one hydraochl ori de
N™™ O
OEt I
P e N

FaC CF 8 8

The title compound was prepared as described in Example I by starting from (E)-ethyl
4-(3,5-bis(trifluoromethyl) phenylamino)—6-(2-(dimethylamino)vinyl)-2-(methy1thio)
5  pyrimidine-5-carboxylate and aq. NH4OH solution and continuing until the reaction yielded pale

yellow solids, title compound (537 mg). MS m/z: 421.1 (M+1) ™.

Example 100d: 2-((1R, 2R)-2-amino cyclohexylamino)-4-(3,5-bis(triﬂuoromethyl)phenylamino)
pyrido[4,3-d]pyrimidin-5(6H)-one

10
Z>NH Z “NH
NS0 N0
| L
\S)\N/ NH —_— HN)\N NH
0
FsC CFj FaC CF3

The title compound was prepared as described in Example 1g by starting from 4-(3,5-
bis(trifluoromethyl)phenyl amino)-2-(methylthio)pyrido[4,3—d]pyrimidin—5(6H)-one (100 mg,
15  0.24 mmol) and (¥)-trans-1,2-diamino cyclohexane and continuing until the reaction yielded the
title compound, 2-((1R, 2R)-2-aminocyclohexylamino)-4-(3,5-
bis(triﬂuoromethyl)phenylamino)pyrido [4,3-d|pyrimidin-5(6H)-one. MS m/z: 487 (M+1) " 'H
NMR (300MHz, DMS0-d6) 8 ppm 1.25- 1.97 (m, 10H), 6.10 (d,J=7.2 Hz, 1H), 7.41 - 7.44
(m, 3H), 7.41 — 7.76 (m, 4H), 8.47 (s, 2H), 12.49 (s, 1H).

20 Example 101
Synthesis of 2-((1Z, 2S)-2-aminocyclohexy1amino)-4-(3-(triﬂuoromethyl)
phenylamino)pyrido [4,3-d]pyrimidin-5(6 H)-one with (2-((18S, 2R)-2-aminocyclohexylamino)-4-
(3-(trifluoromethyl) phenylamino) pyrido[4,3-d]pyrimidin-5(6H)-one



495 121 meo NH NO A, .NNr--""NH nethyl 1-(4-(3,5-bis(trifluoromnethyl
phenyl agkmo)ad- @xo- 5, 6- di hydropyrido [4, 3-c/] p§/ri Sn di n- 2-§/1) - 4- hydr oxy a
pi peri d| EoRoTIASBRsK Yyl ate 532 \/ O0OH 40 r. p F C....7? 3PCTAB201005488) NH
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2- (4- hydr oxy- 4- (hydr oxynet hyl ) pi peri-dbn-1-yl)pyrido[4,3 -d] pyrimdin-

|5|( 6]|—-|]|\-j?\]- one 504 45A" rlinn_nni WO 2011/ 053861PCT/ US2010/ 054853 - 81 - 123 N
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H2N© 1 HaN O
FsC CFs FaC CFs

Compound No. 101

5 The title compound was prepared as described in Example 2d by starting from 2-
(methylthio)-4-(3-(trifluoromethyl) phenylamino)pyrido[4,3-d]pyrimidin-5(6H)-one 100
mg(0.26 mmol), (1R, 25)-2-aminocyclo hexylamine and cbntinuing until the reaction yielded
white solids, the title compound, (2-((1R, 25) -2-aminocyclohexylamino)-4-(3-
(triﬂuoromethyl)phenylamino)pyrido[4,3-d]pyrimidin-5(6H)-one (92 mg, 77.4 %). MS m/z:

10 4193 M+H) ",

Example 102

Synthesis of 4-(3 ,5-bis(triﬂuoromethyl)phenylarnino)—2—(4—hydroxypiperidin— 1-yl)pyrido[4,3- d]
pyrimidin-5(6H)-one

Z>NH

N0

M
/O\J N~ NH
FsC CF

15 Compound No. 102

3

Compound No. 102 was prepared as described in Example Ig by starting from 4-(3,5-
bis(trifluoromethyl)phenyl amino)~2-(methylthio)pyrido[4,3-d]pyrimidin-5(6H)-one (70 mg,
0.17 mmol) and 4-hydroxy piperidine (20.6mg, 0.2 mmol) and continuing until the reaction
yielded light brown solids of Compound No. 102 (60 mg, 76 %). MS m/z:, 'H NMR (300MHz,
20 DMSO-d6) & ppm 474.1(M+1) 1227 (s, 1H), 8.47 (s, 2H), 7.74 (s, 1H), 7.41 (d, J = 7.2 Hz,
1H), 6.17 (d, J= 7.2 Hz, 1H), 4.24 (b, 2H), 3.78 (m, 1H), 3.45-3.39 (m, 2H), 1.81-1.77 (m, 2H),
1.38 (m, 2H).



.2.-.FBCINH2 NH O NHlei CF3 2-((1R, 4R)-4-am nocycl ohexyl am no) - 4-

(3, 5-bi g6t 1hdryanionet hyl ) phenyl am no) pyrido[ 4, 3-d] pyri m di n-5(6H) - one 487
124 N HOWOHoNOsB#H r . . Si i3,... CF3 PCT/US2010/054853
4-(3,5-bis(trifluoronethyl)phenyl am no) -

2- (4- (hydroxyi m no) pi peridin-1-yl)pyri7de [4, 3-d] pyri m di n-5(6H) - one 487
Exanpl e 125 Synthesis of
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WO 2011/ 053861PCT/ US2010/ 054853 - 82 - Exanple 126 Synthesis of 2
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pyri m di rwb 208Hs3ssme NNNHNH NO  SO2Me 5Conpound No. 12@CCarspaoos4ssed. 126
was prepared as described in Exanple I g by starting from 4-(4-

(et hyl sul fonyl ) phenyl am no) - 2- (et hyl 78k 0) pyri do[ 4, 3-d] pyri m di n-5(61/) -on
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5 Conpound No. 134 A 20 nL reaction vessel was charged with
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am no) pyrwoaepay@3ssjipyri m di n-5(611)-011e (74 ngy, 0.20 nRO)US2016/054853

4- hydr oxypi peridine (60.6 ng, 0.60 mml) in 7 nL DMF at -20 C. The sol uti
was kept at the tenperature for 30 108i-nutes. To the solution was added
m CPBA (148 ng, 0.6 mmol) at the tenperature, and further stirred for 30

mnutes with being warned to roomtenperature. The reaction was nonitore
by LC M5
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oFi | t er e@-@r@ydokgicninogmeridedutBayifessur e

The

regultilng in preci pig\f
0 3.487

on

Structure me, NWR (300 MHz, DVBO d6) Mass (M+l) 135 HO -NH N I,
“["--r\VIN/",NF SIo------ . 1\1 AO

Example 125
Synthesis of (S)-4-(phenoxyphenylamino)—2—(pyrrolidin—3-ylamino)pyrido[4,3-d] pyrimidin-
5(6H)-one hydrochloride

Compound No. 125

Compound No. 125 was prepared as described in Example 1g by starting from 2-
(methylthio)-4-(4-phenoxy phenylamino)pyrido[4,3-d]pyrimidin—5(6H)-one (87 mg, 0.23 mmol)
10 and (S)-(-)-1-boc-3-amino pyrrolidine (129 mg, 0.69 mmol) and treating with 4 N HCl in
dioxane continuing until the reaction yielded the title compound (54 mg, 52 %). MS m/z: 415

M+1) "



4- (4-(4-acetyl pi perazi n-1-yl) phenyl

ani no) - 24543 de@Xy et hyl ) pi peridin-1-yl)pyrido[4, 3-d] pyrin din-5(6H)-one
478 136 WiIN0(1/0584d1HCI N O NH NH el --- N .o./ PCT/US2010/054853
(S)-4-(4-norpholi nophenyl am no)-2-(pyrrO0lidln3-yl am no) pyri do[ 4, 3-d]

pyri m di n-5(6H)-one hydrochl oride 408-337 HO N NH No NN--NH Si N ,v- ,S
0/ 2-(4-(hydroxynet hyl) pi peridin-1-y1)-4-(4-

sul f onyl phenyl am no) pyri do[ 4, 3-d] pyrim din5(6H)-one 485 4G 12 111(111
ClCll WO 2011/ 053861PCT/ US2010/ 05485Bxamgk 126138 --'7" NH N 1

Synthesis of 2-(4-hydoxypiperidin-1 -yl)-4(4-(methylsulfonyl)phenylamino)pyrido[4,3d]
pyrimidin-5(6H)-one

ZNH

I
/@*N/ NH
HO

SOzMe
5 Compound No. 126

Compound No. 126 was prepared as described in Example 1g by starting from 4-(4-
(methylsulfonyl)phenylamino)-2-(methy_lthjo)pyrido[4,3-d]pyrimidin—5(6H)-one (60 mg, 0.17
mmol) and 4-hydroxypiperidine (34.1 mg, 0.33 mmol) and continuing until the reaction yielded

10 yellow solids (39 mg, 57 %). MS m/z: 416.4 (M+1) ",

The following 4-(4-(methylsulfonyl)phenylamino)-2-(amino substituted)pyrido[4,3-
dlpyrimidin-5(6H)-one compounds were prepared from 4-(4-(methylsulfonyl)phenylamino)-2-
(methylthio)pyrido[4,3-d]pyrimidin-5(6 H)-one and the corresponding amine following the

procedure similar to that described in Example 126.

15
' Mass
NO. Structure Name
(M+1)
Z>NH N-(2-((4-(4-(methylsulfonyl)phenylamino)-
N 0O 5-0x0-3,6-dihydropyrido[4,3-d]pyrimidin-2-
|
NN ylamino)methyl)phenyl)methanesulfonamide

127 515
: :NHSOZMe

SOzMe




fA\1'"N NH
am no) - 2-

i

478 139 NWONRO/0E3$NNH |

- Th\17 0 4-(4-(4-acetyl pi perazin-1-yl)phenyl
ogglmet hypp| per| din -1-yl)pyrido[4, 3- d]pyrimdin-5(611)-one
OHe

LR

O - -

2- (4- (hydroxynet hyl ) pi peri di n-| -y1) - 4- (4-
nmor phol i nophenyl am no) pyri do[ 4, 3-d] pyr+ 83 di n5(6H) -one 437 140

(:) ) HNN NH /°

. HNei

HCI

4- (4-(5- e*e-ﬂ—&m—peu_dl_mﬂ, yl et hyl

-0,

am no) -5, 6- dihydropyrido[4, 3-d]

PCT/US2010/054853

NH N

pyri m din-4-| yl am no) pheny KAr phol i ne(4hwitoeeipditH-PSNLATI A A2 11t
"NH No ,; HNNNH /) HN1401 ----- ’ . -H G T —y
sulfonyl)phenylammo)pyrido[4,3—d]
128 N pyrimidin-5(6 H)-one
% 416
SO,Me
= NH 4-(4-(methylsulfonyl)phenylamino)-2-(4- ﬂ
N, X 0 morpholinopiperidin-1—y1)pyrido[4,3—d]
179 /O\, N > NH pyrimidin-5(6H)-one
(\N 485
oM
SO,Me
Z>NH 2-(4-hydroxypiperidin-1 -yD)-4~(3-(methyl
N, X o sulfonyl)phenylamino)pyrido[4,3—d]
130 /@ N” >NH pyrimidin-5(6H)-one 415
HO
SOZMG
ZNH N-(Z-((4-(4—(methylsulfonyl)phenylamino)-
NI X 0 5-oxo—5,6-dihydr0pyrido[4,3-d]pyrimidin—2—
HN™ N NH yl amino)methyl)phenyl)cyclopropane
131 d sulfonamide 541
!’\JH
O:Z:O SO,Me
Z>NH N—methyl-N-(fZ-((4-(4-(methylsulfonyl)
N' AN 0 phenylamino)—S-0X0-5,6-dihydropyrido[4,3-
HN” N > NH d]pyrimidin-2-ylamino)methyl) phenyl)
132 @(t © cyclopropanesulfonamide 555
~
N
OZ:O SO,Me




4I-(4'E hrmlzph_ol [ ;ophenyl am no) - 2- (pi peri di n-4-

yl met hyhsur nepyrii do[ 4, 3-d] pyri m di n-5(61-1)- one hydrochl oride 436 45A1
nnn nn WWOQI/B38861PCT/ US2010/ 054853 - 87 - 142 NH N PCT/US2@0/0F485NNNH
110/-11 N 0=k=0 ,, N-methyl-N-(2-((4-(4-norpholinophenylanino)-

5|— 0XO0- 55 6- dlhhydropyrl do [4,3 -c/]pyrtgidin-2-

yl am no) net hyl ) phenyl ) cycl oprop ane sul f onam de 562 143 ,I\IH NLO
17 HNINITNH T ei NHel 0==0 N-(2-((4-(4-norpholinophenyl amino)-5- oxo-% 6-

di hydr ppyrijdo [4, 3 -d] pyr#Fmpg n-2-y GﬂhZﬂ(d}ammo lidin-1-yl
) pyrrolidin-1-yl)-4- 4-(methyl
met hyl ) phenyl ) cycl opr opanesul f onam d P S '
N7 X 0 sul onyl)phenylamino)pyrido[4,3-d]
P o
133 Hanv@ N” >NH pyrimidin-5(6H)-one ‘01
SO,Me

Example 134
Synthesis of 2-(4-hydroxypiperidin-1 -y1)-4-(4-morpholinophenylamino)pyrido [4,3-d]pyrimidin-
5(6H)-one
7 NH

N~ ™~
I

)

Compound No. 134

A 20 mL reaction vessel was charged with 2-(methylthio)-4-(4-morpholinophenyl

amino)pyrido[4,3-d]pyrimidin-5(6H)-one (74 mg, 0.20 mmol) and 4-hydroxypiperidine (60.6
mg, 0.60 mmol) in 7 mL. DMF at -20° C. The solution was kept at the temperature for 30

10 minutes. To the solution was added m-CPBA (148 mg, 0.6 mmol) at the temperature, and
further stirred for 30 minutes with being warmed to room temperature. The reaction was
monitored by LC-MS, confirming the corresponding oxide. To the reaction mixture was added
triethylamine (354 pL, 1.32 mmol), and 4-hydroxypiperidine (134 mg, 1.32 mmol), and stirred at
‘the temperature for 2 hours. The reaction was monitored by LC-MS. The solvent was removed

15 by arotavapor yielding light brown residue. The residue was dissolved in 10 mL THF. To the
solution was added Cul (0.4 mmol, 76.2 mg), and disopropylethylamine (69 pL, 0.4 mmol). The
mixture was stirred at room temperature for 30 minutes. The mixture was diluted with EtOAc,
and washed with 30% ammonium hydroxide solution. The separated organic layer was dried

over sodium sulfate. The solvent was removed by a rotavapor yielding the brown residue. To



144 ,NH N\ 17 HNNNH \\101 50 NSb H ------- , O

N- (2- ((4z{A+mov pholi nophenylam 110) - 5- oxo- 5, 6- di hydropyrido [4,3

-d] pyri mwpre2/08Bsmi no) et hyl ) phenyl ) net hanesul f onam d@CPAB2MHH54858H N
"', 0 HNNNH el O0INH2 , 71\ | 2-(2-am nobenzyl am no) - 4- (4- mor phol i noPhenyl
am no)pyrido [4,3 -d] pyrimdin-5(611)86ne 444 A45A-2 nnn_nni WO

2011/ 053861PCT/ US2010/ 054853 - 88 - 146 NH No HNNNH 0/ el

2- ((1R 2R) - 2- am nocycl ohexyl ani no) - 4- (4-

nor phol iophienyivamdie) pystbsiailé (B el pysinindiimpfebijtaeneFidded andldkad under

reduced pressure to give the yellow solids (9 mg, 11%). MS m/z: 423. 2 (M+1) I
The following 4-(4-morphlinophenylamino)-2-(amino substituted)pyrido[4,3-
d]pyrimidin-5(6H)-one compounds were prepared from 4-(4-morpholinophenylamino)-2-
5 (methylthio)pyrido[4,3-d|pyrimidin-5(6H)-one and the corresponding amine following the

procedure similar to that described in Example 134.

Mass
NO. Structure Name, NMR (300 MHz, DMSO-d6)
(M+1)
Z > NH 4-(4-(4-acetylpiperazin-1-yl)phenyl amino)-2-(4-
NTX 0 (hydroxymethyl)piperidin-1-yl)pyrido[4,3-d]
N | NZ > NH pyrimidin-5(6H)-one
HO\/Q |

135 478

()
N
/&O
ZNH (S)-4~(4-rnorpholinophenylamino)-2-(pyrrolidin—
N7 XX 3-ylamino)pyrido[4,3-d] pyrimidin-5(6/)-one
HN | NT > NH hydrochloride |
136 O 408
NH
HCI [Nj
@)
Z>NH 2-(4-(hydroxymethyl)piperidin-1-y1)-4-(4-
N 0 sulfonylphenylamino)pyrido[4,3-d] pyrimidin-

37| M © 485
b
O//S\\O




\o/

147 0 4380 2DHAD53861

NH No 2-( (1R, 25)-2-am nocycl ohexyl am no) - 4- ( 4-
m)rphol yROphenyh@m no) pyr| do[ 4, 3-d] pyri m di n- I

HN-, . N ' -

- 86 -

"NH 5(6H) - one
2-((1R, 2R) - 2- am nocycl ohexyl am no)>c2uU52010/054853

ZNH 4-(4-(4-acetylpiperazin-1-yl)phenyl amino)-2-(4-
N7 o | (hydroxymethyl)piperidin -1-yl)pyrido[4,3-
\Q | NZ >NH d]pyrimidin-5(6 H)-one
HO
138 478
N
)
Ao
Z>NH 2-(4-(hydroxymethyl)piperidin-1-yl)-4-(4-
N7 o) morpholinophenylamino)pyrido[4,3-d]pyrimidin-
N | N” >NH 5(6H)-one
139 ’/Q © 437
OH
N
)
Z >NH 4-(4-(5-0x0-2-(piperidin-4-ylmethyl amino) -5,6-
N 0 dihydropyrido[4,3-d] pyrimidin-4-
: HN | N” >NH ylamino)phenyl) morpholine 4-oxide
140 O) hydrochloride 452
HN :
HCI 'l‘/o
)
Z>NH 4-(4-morpholinophenylamino)-2-(piperidin-4-
N 0 ylmethylamino)pyrido[4,3-d]pyrimidin-5(6H)-
HN | N” >NH one hydrochloride
141 Q) 436
HN
HCI N
")




NH NO (benzo[d][1, 3] di oxol-5-yl am no) pyri do[ 4, 3- d] pyrimdin-5(611)-one

148

J= 7.20 Hz,
Hz, 1H), 2.

HRINHY drb N Si
7.56 (d, We 201155344z,

1H),
1H),

00 (s, 2H),

0 11.83 (d, J= 10.50 Hz,
7.
395 0---/ 6.01 (s,
1.70 (s,
2011/ 053861PCT/ US2010/ 054853 -

1H),
50 (d, J=8.10 Hz, 1
1H), 3.89 (
-8722 (s,
Exanpl e 149

2H) ,
89 -

)

7.83 (d, J= 1.50 Hz,

H) ,
s, 1H), 3.71 (d, J=
4541 nnn_nn WO

Synt hesis of 2

1H),

7. 3BCTAIS2a16i054863 16 (d,

10. 80

-(4-hydroxypip eridin-1-y1)-4-(3 ,4,5-trienthoxyphenyl anm no) pyrido [4, 3d]

pyrim @i n-§(611)-one / N17- NSIZhhé‘c@«l)N—IME—((@\(E 10bdphbiGambenyiamiNo)- 149
Prepared ag described ijn Exanplel lg startin
4- ( g 4,5-tr]i met hoxyphefiy Grnrg) 03- %xo 5,6- dlhy(?ropyrlcfn[4 3-d]pyrimidin-2-
(et hylit hi g) pyrl do[ 4 rimd A Q0B okek a}@sﬂf@ﬂhhdeand
4- hydr oxypi per| di nblN( 91N kGH0. 90 g/r:lrm)F; J e 358 %ﬁgf%%prgp brown solids (112
g, 87 |%, 28 ( 11-1 10 NIVR (300 MHz, DVMSO-d6 ) 6 ppm|l.3Ka-
1.81 (m %r @ 80| (s, 6H), 4.35 (d. J13.2 Hz, 2H). 4.80 (d,
J= 4.2 |Hz, 1H) /(d 7.2 , 1H), 7.08 (s, 2H), 7.36 (d, J= 6.9 Hz,
1H), 11.35 (s, 1Hb=slé 87 s, 1H).
O
Z>NH N-(2-((4-(4-morpholinophenylamino)-5-0x0-5,6-
N7 0 dihydropyrido[4,3-d]pyrimidin-2-ylamino )
HNJ\N/ NH methyl)phenyl)cyclopropanesulfonamide
143 ©\) 548
I}JH
0=8=0 [Nj
AL
ZNH N—(2—((4-(4-mprpholinopheny1amin0)—5-ox0-5,6—
N7 0 dihydropyrido[4,3-d]pyrimidin—Z-yIamino)
HNJ\N/ NH methyl)phenyl)methanesulfonamide
144 @f 0 522
N
v
O
O
ZNH 2-(2-aminobenzylamino)—4-(4-morph01inopheny1
N7 0 amino)pyrido[4,3-d]pyrimidin-5(6H)-one
l ~
HN™ "N 'NH
145 [:E 444
NH,
)
@)




Exanpl e 150 15Synt hesi s of

2- (4- hydsoxypinpeni di n- 1-y1) - 4- (4- met hoxy-3-(trifl uronet hyl) phenyl am no)
pyrido [ 4yv8ap1ysssemi di n-5(61P -one NO ,k NNH HO CF3 OvieCCTarspaossssse. 150
454'1 111M 1101 WO 2011/ 053861PCT/ US2010/ 054853 - 90 - ngy, 0.18 nmol) and
4- hydr oxy piperidine (55 ng, 0.54 nmeBy-and continuing until the reaction .
yielded light yellow solids (57 ng, 73 %9. M5 mz: 436 (M+l) Exanple 151

Synt hesi s of
MRRN- 1- YA R 2R3-2rmhinoxycl ek yinmida)rdefet hyl )

2- (4- (hydr axynet hyl ) pi p

phenyl am nq) pyrido [4,3d] |pyrimdin-5(611)-qne, N Caonpound No.
epaﬂ@BWQ§ﬁﬁﬁi@?ﬁﬁ@ﬂmgggﬁ&EﬂﬁyEWPangg'startirg

égxﬁ%ggenyl am no) - 2- (net hyl t hi o) pyri do

, 0

151 10Conpqund No. 154
from 44 (4- |met hoxy- 3-Alt rJ | uor ones
.18 Mol ) and 4- pi peri di ne net hanol
g until the reaction yielded |ight lyel3bow

[4,3 -d] pyr|i mi di n-5N611Y- o8 (70
(67 ng, Q94 D and coptinuin
sol i ds (6? ny, ,Z%. VS 450. 4 (Mtl) +. 15Exanple 152 Synthesiis of
2- (4- hydr oxy- 4- Chydifdxymet®yl ) Pi |Peri di n- 1- y1) - 4- ( 4- met hoxy- 3

(triflurongthyl)phenyl am ng) pyrido[ 4, 3d] pyrim di n-5(6H)-one NH NO , k eNNH

CF3 Owe Conpound No. 152 20
O
ZNH 2-((1R,2S)-2-aminocyclohexylamino)-4-(4-
N7 0 morpholinophenylamino)pyrido[4,3-d|pyrimidin-
|
HN” N7 NH 5(6H)-one
147 C{ 436
NH,
.
O
2-((1R,2R)-2-aminocyclohexylamino)-4-
ZNH (benzo[d][l,3]dioxol-S—ylamino)pyrido[4,3-
NN Ng | dIpyrimidin-5(6H)-one
| = .83 (d, J=1.50 Hz,
HN” N7 NH 11.83 (d,J=10.50 Hz, 1H), 7.83 (d, 395

148

Hz, 1H), 7.33 (s, 1H), 6.16 (d, J = 7.20 Hz, 1H),
o—/ | 6.01 s, 1H),3.89 (s, 1H), 3.71 (d, J=10.80 Hz,
1H), 2.00 (s, 2H), 1.70 (s, 2H), 1.22 (s, 4H)

H2N© 1H), 7.56 (d, J=7.50 Hz, 1H), 7.50 (d, J=8.10




45a i nnn_nni WD 2011/ 053861PCT/ US2010/ 054853 - 91 - 20 C. The sol ution was
kept at 454reia@nperature for 30 mn To the cold solution was added nCPBA
(133 ny, WOoRM1wnsede) at the tenperature, and further sti PCEASR@O/O3IBSIM N with
being warned to roomtenperature. The reaction was nonitored by LC M5,
confirmng the correspondi ng oxi de. T@89the reaction m xture was added
triethylamne (75 tL, 1.32 mmol) and 5net hyl 4-hydroxy piperidine-4
carboxylate (57 ng, 0.36 nmol), and stirred at the tenperature for 2 hours.
The reaction was nonitored by LC MsExdimeleskBl9vent was renoved by a rotavapor

yielding |ight | | ow soli.d,. hyl 4 hydroxy-1- (4- (4- methoxy-3-
(trifl ugﬁf%‘:@gilwﬁy f—&%@%@r%mlmi@ aﬁ)ﬁg?» z%‘i“ﬁﬁ}“éli‘%‘ﬁhen(ylammo)PY“XOﬁﬁd]
pyri do[éy%hgdig_x(gm,gg@- 2-yl) piperidine-4- carboxylate (65 ng, 73%. It was
dissolved in 8 nL dry THF in a 20 nlL reaction vessel. To the 10 m xture was
added 1.0 MD BAL in toluene (1.95 nL, 1.95 mmol) at 0 C. It was stirred at
the tenperature for 2 hours. The reaction@i ¥NHure was quenched with 20 niL
MeOH. The sol vents were renoved by a rot p yielding a light yellow
resi due. The residue was dissolved int xt fre of MeOH and DCM yi el di ng
the white precipitates. They were fi ' the filtrate was condensed
under reduced pressure providing a|white powder, the title conmpound, (25
ng, 41 15%. MS mlz: 466 (M+l) HoO follo conmpounds were prepared
fromthe procedure simlar to that describ Exanpl e 151 and 152. NO
Structure Name Mass (M+1) 153 HO NH NO Me®NNH Me@Me| | CF3
2- (4- hydroxypi peridin-I-yl)-4-(3-methoxy-5- (@QMa fl uronethyl)phenyl am no)
pyrido[ 4, 3d] pyrimdin-5(6H)-one 4 154 axoNH NO I, I"\I"NNH MeO 1Sl
Py gL '3 2-(4- (hydroxynet hyl ) pi pe iR )12‘%-(3-
met hoxy-5- (trifluromethyl)phenyl am no) pyrido[4, 3d] pyrimdin-5(61/)-one
450 .
Prepared as described in Example 1g starting from 4-(3,4,5-trimethoxyphenylamino)-2-
(methylthio)pyrido[4,3-d]pyrimidin-5(6H)-one (112 mg, 0.30 mmol), and 4-hydroxypiperidine
(91 mg, 0.90 mmol) to give the pale brown solids (112 mg, 87 %). MS m/z: 428 (M+1) 'H
10 NMR (300 MHz, DMSO-d6 ) 8 ppm 1.16- 1.81 (m, 6H), 3.64 (s, 3H), 3.80 (s, 6H), 4.35(d,J=
13.2 Hz, 2H), 4.80 (d, J = 4.2 Hz, 1H), 6.14 (d, /= 7.2 Hz, 1H), 7.08 (s, 2H), 7.36 (d, J=6.9 Hz,

1H), 11.35 (s, 1H), 11.87 (s, 1H).

Example 150
15  Synthesis of 2-(4-hydroxypiperidin-1 -y1)-4-(4-methoxy-3-(trifluromethyl)phenylamino) pyrido

[4,3d] pyrimidin-5(6H)-one

| ZNH
N™™ 0

l s
/@1 N” NH

HO
CF4

OMe

Compound No. 150

20 Compound No. 150 was prepared as described in Example 1g by starting from 4-(4-
methoxy-3-(trifluoromethyl)phenyl amino)-2-(methylthio)pyrido[4,3 -d]pyrimidin-5(6 H)-one (70



45A1 1 AfIfl _AAlL WO 2011/ 053861PCT/ US2010/ 054853 - 92 - 155 HO NH N |, NNN
OH Me0 éb431(M0sDO1. 3 2- (4- hydr oxy- 4- (hydroxymet hyl ) pi peri di n-1- 1 "
yl) -4-(3-w9;2h_t1>«))5351(t rifluronethyl)phenyl am no)pyrido PCT/US2010/054853

[ 4, 3d] pyri m din-5(6H)-one 466 156 HO OH ----"NH NO , NNNH MeO el Owve Owe
2i§4hh{gr2x%-4-(hydLoxynethyI)piperidBﬁ-l -

y1l)-4-(3,4,5-trimet hoxyphenyl am no) pyrido [4, 3d rimdin-5(6H)-one 458
157 NH No , .----NNNH 4-(3, 5-di net hyl phenyl ani no§ E%-(4- hydro>(<y!_|)4-

(hydr oxyree0HgInmbpend diydtoxylpipyidindd 5§ mBOH mpyel) ahd contBBIg) ungih thegggtion

yielded light yellow solids (57 mg, 73 %). MS m/z: 436 (M+1) "

Example 151
5  Synthesis of 2-(4-(hydroxymethyl)piperidin-1-yl)-4-(4-methoxy-3-(trifluromethyl) phenylamino)

pyrido[4,3d] pyrimidin-5(6/)-one
~" "NH
N™™S 0
| ~
N NH
OMe
Compound No. 151

N
HO

CF3

10 Compound No. 151 was prepared as described in Example 1g by starting from 4-(4-
methoxy-3-(trifluoromethyl)phenyl amino)-2-(methylthio)pyrido[4,3-d|pyrimidin-5(6H)-one (70
mg, 0.18 mmol) and 4-piperidine methanol (67 mg, 0.54 mmol) and continuing until the reaction

yielded light yellow solids (67 mg, 83 %). MS m/z: 450.4 (M+1) ™.

15 Example 152
Synthesis of 2-(4-hydroxy-4-(hydroxymethyl)piperidin-1 -y1)-4-(4-methoxy-3
(trifluromethyl)phenylamino)pyrido[4,3 d]pyrimidin-5(6H)-one

Z>NH
N0
|/

N” N7 NH

OH
CF3
OMe

Compound No. 152
20
A 20 mL reaction vessel was charged with 4-(4-methoxy-3-(trifluoromethyl)phenyl
amino)-2-(methylthio)pyrido[4,3-d]pyrimidin-5(6 H)-one (70 mg, 0.18 mmol) in 7 mL DMF at -



HOOH | | 158 HO NH NO 1 NNr NH 4111) 0 Me C

4- (4- chihpror@nmetthoxyphenyl am no) - 2- (4- hydroxypi peridin-1-yl)pyrido [4,3
-d] pyri mwonb(1@sssee 402 159 HO. . ------ M- % NH N 1 ' NRNEUSR@085486F3

2- (4- hydroxypi peridin-1-yl)-4-(3-net hoxy 5-

(trifluoronethyl)phenyl am no)pyrido F2]13-d] pyrimdin-5(611)-one 436 160 OH
/) NH NO I, NNNH MeO el rsF ..... 3 2-(4-(hydroxymet hyl)pi peridin-I-yl)-4-(3
- met hoxy- 5- (trifluoronethyl)phenyl am no) pyrido [4,3

- d] pyr i 809CnThé 6biptiomeadbépt adfhe terhfdrithfel 0+ 30 min. To the cold solution was added m-

CPBA (133 mg, 0.54 mmol) at the temperature, and further stirred for 30 min with being
warmed to room temperature. The reaction was monitored by LC-MS, confirming the
corresponding oxide. To the reaction mixture was added triethylamine (75 pL, 1.32 mmol) and
5 methyl 4-hydroxy piperidine-4 carboxylate (57 mg, 0.36 mmol), and stirred at the temperature
for 2 hours. The reaction was monitored by LC-MS. The solvent was removed by a rotavapor
yielding light yellow solid, methyl 4-hydroxy-1-(4-(4-methoxy-3-
(trifluoromethyl)phenylamino)-5-oxo-5,6-dihydro pyrido[4.3 ~-d|pyrimidin-2-yl) piperidine-4-
carboxylate (65 mg, 73%). It was dissolved in 8 mL dry THF in a 20 mL reaction vessel. To the
10 mixture was added 1.0 M DIBAL in toluene (1.95 mL, 1.95 mmol) at 0° C. It was stirred at the
temperature for 2 hours. The reaction mixture was quenched with 20 mL MeOH. The solvents
were removed by a rotavapor yielding a light yellow residue. The residue was dissolved in the
mixture of MeOH and DCM yielding the white precipitates. They were filtered and the filtrate
was condensed under reduced pressure providing a white powder, the title compound, (25 mg, 41
15 %). MS m/z: 466 (M+1) ™.
The following compounds were prepared from the procedure similar to that described for

Example 151 and 152.

Mass
NO. Structure Name M+1)
Z>NH 2-(4-hydroxypiperidin-1-yl)-4-(3-methoxy-5-
AN (trifluromethyl)phenylamino) pyrido[4,3d]
153 /O\l I N7 pyrimidin-5(6H)-one 435
HO
Z >NH 2-(4-(hydroxymethyl)piperidin-1-y1)-4-(3-
AN methoxy-5-(trifluromethyl)phenylamino)
154 Ji; ‘ N7 N pyrido[4,3d] pyrimidin-5(6H)-one 450




WD 2011/ 053861PCT/ US2010/ 054853 -

el CF3 4542 1nnn.noni

93 -

161 NHNO 17 ""N"W'""'NH HO OH MeO

2- (4- hydrweyeen/osesedr oxynet hyl ) pi peri di n- 1y1) - 4- ( 3- met hoR¢TAISLE10i08488Dr onet hy

| ) phenyl

HO--- IS rp ..

2-(4- hydroxyplperldln 1- yI)pyr|d0[4 3-d]

am no) pyri do[ 4, 3-d] pyri m di n-5(6H)-one 466 162 NH NO | .°
, 3 O 4-(4-chloro-3- €92+fluoronethyl)phenylan1no)
pyrim di n-5(6H)-one 440 163 NH NO

NNNH

, K 7 NNNH CHel r. ,3 G 4-(4-chloro-3-(trifluoronethyl)phenyl an no)-
2- (4- (ydr Grymet iyl pi p - 1oy JPhgivofydd-Bhydipx pyathyDdperidi-6H) - one 454
164 NH

° NO y1)-4-(3-methoxy-5-(trifluromethyl)phenyl

155 V@ amino)pyrido[4,3d]pyrimidin-5(6/)-one 466
Z>NH 2-(4-hydroxy-4-(hydroxymethyl)piperidin-1-
AN yl)-4-(3,4,5-trimethoxyphenylamino) pyrido
‘ N [4,3d|pyrimidin-5(6/1)-one
156 v@ 458
Z>NH 4-(3,5-dimethylphenylamino)-2-(4-hydroxy-4-
A (hydroxymethyl)piperidin-1-yl)pyrido[4,3-d]
157 /—Q I NG pyrimidin-5(6H)-one 396
HO  OH
Z >NH 4-(4-chloro-3-methoxyphenylamino)-2-(4-
A 0 hydroxypiperidin-1-yl)pyrido[4,3-d]pyrimidin-
|
158 Q‘ NN 3(6Hyone 402
HO
OMe
Cl
ZNH 2-(4-hydroxypiperidin-1-yl)-4-(3-methoxy-5-
N 0 (trifluoromethyl)phenylamino)pyrido[4,3-d]
159 /Ol | NT > NH pyrimidin-5(6)-one 436
MeO CF4
Z>NH 2-(4-(hydroxymethyl)piperidin-1-yl)-4-(3-
N7 0 methoxy-5-(trifluoromethyl)phenylamino)
160 K@ | NT >NH pyrido[4,3-d]pyrimidin-5(6H)-one 450
OH Me0/©\CF3




OHei rr ...,,3C 4-(4-chloro-3-(trifluoronethyl)phenylam 110)-

2- ( 4- hydsoxynod-grhydr oxynet hyppi Peri (1i n- 1-

yl) pyri dovo,28tdisgseni m di n- 5(61frone 470 165 -7-'"NH NOPCH/UB2010/B5dNEB HO)
OHel CICF3 4-(3-chloro-5-(trifluoronethyl)phenyl am no) -

2- (4- hydr oxy- 4- (hydr oxynet hy1) pi Peri dbh-1-

yl ) pyrido[ 4, 3-c]pyrimdin-5(611)-one 470 45a innn_nni WO

2011/ 053861PCT/ US2010/ 054853 - 94 - 166 HO OH NNNH I, --NH NO 40 E3

4- (3- br ono- ya-@irhydedxy-4-(hydroxymethyl)piperidin-1-
2- (4- hydr ox ridin-1- )
yepyri to[ 4, Xﬁﬂ'?i‘@?et%yd%(tﬂlﬂ&orlonﬁhymhenyl
161 amino)pyrido[4,3-d]pyrimidin-5(6H)-one 466
Z>NH 4-(4-chloro-3-(trifluoromethyl)phenylamino)-
N 0 2-(4-hydroxypiperidin-1-yl)pyrido[4,3-d]
| g
162 N PR N” > NH pyrimidin-5(6H)-one 440
HO
CF4
, Cl
ZNH 4-(4-chloro-3-(trifluoromethyl)phenylamino)-
NTX 0 2-(4-(hydroxymethyl)piperidin-1-yl)pyrido
| g
163 KO\] NT NH [4,3-d]pyrimidin-5(6H)-one 454
OH ( j\ CFs
Cl
ZNH 4—(4—chloro—3-(triﬂuoromethyl)phenylamino)—
N7 0 2-(4-hydroxy-4-(hydroxymethyl)piperidin—1- 470
N | NT >NH yl)pyrido[4,3-d]pyrimidin-5(6H)-one
164 HOFQ
OH CF;
Cl
ZNH 4-(3-chloro-5 -(trifluoromethyl)phenylamino)-
N 0 2-(4-hydroxy-4-(hydroxymethyl)piperidin—l-
165 N | N” >NH yl)pyrido[4,3-d]pyrimidin-5(6)-one 470
Ne
OH o CF,




O NH 0101 OcF3 Cl 4-(4-chloro-3-(trifluoromethoxy)phenyl am no)

- 2- (4- hyseoxyndan(thydr oxynet hy 1) pi peri di n- 1-

yppyri do[WoRedjgsgseitm di n-5(61/)-one 486 Exanple 168 SPOTRS3018/064853

2- (4- hydr oxypi peri di ne-1-y1)-6-nmet hyl-4-(3-(trifluoronethyl)
phenyl am no) pyrido [4, 3-d] pyrimdin-54(611)-one NO Conmpound No. 168
Compound No. 168 was prepared as described in Exanple 2d by starting from
6-met hyl - 2-(nethylthio)-4-(3-trifluoro

met hyl J phenyl ami no) pyri f4n3- d] pyr4-(ﬁ-&om05§46&jﬁmomm®tl(139ﬁ)hngylami®% nmol ) and

4- hydr oxy pi peridine (3 0.35 o} nui n i.tl reacti or
10 yiellded |the titl e und (35 %?i%gﬁ%yﬁ ﬁlédr g‘@%&”??\?ﬂé‘t ? The

fol |l ow oun pared fyoib ;pgﬁggﬁg&g EA-bag to that
describgg6 : IE\'%cz[lfl *ﬁﬂ%l F' 61)- 514
2011/ 0%3861P 0/054:r - 95 - NO Structure Name Mass (Mtl) 169 N

NO HNNNH F3c 0 6 met hyl -

phenyl am no) - 2- (3-(trifluoronethyl)
phenylanino)pyr|d0[4 3Bd

i Tefdi n-5(611) -one 412
ZNH 4-(4-chloro-3-(trifluoromethoxy)phenylamino)

-2-(4-hydroxy-4-(hydroxymethyl)piperidin-1-
yDpyrido[4,3-d]pyrimidin-5(6H)-one

N
NJ\N/ NH
167 HORQ 486
OH OCF,

Cl

Example 168
Synthesis of 2-(4—hydroxypiperidine-1-yl)-6-methyl-4—(3-(triﬂuoromethyl) phenylamino)pyrido
[4,3-d]pyrimidin-5(6}D—one
Z>NT

N~
|/

o
/O\l N~ >NH
0 @

Compound No. 168

CFj

Compound No. 168 was prepared as described in Example 2d by starting from 6-methyl-
2-(methylthio)-4-(3-trifluoro methyl)phenylamino)pyrido[4,3-d]pyrimidin-5(6/)-one (90 mg,
0.24 mmol) and 4-hydroxy piperidine (35 mg, 0.35 mmol) and continuing unitl the reaction
10 yielded the title compound (35 mg, 33 %) . MS m/z: 420 (M+1) ™.
The following compounds were prepared from the procedure similar to that described in

Example 159.



170 N NO NNNH o. MeO net hyl 4-(6-nethyl -2-norphol i no-5-0xo0-5, 6-

di hydr opy41i dond)e8- d] pyri m di n-4-yl am no) benzoate 396 171 N NO I, 1\NNH H
| ei " N W20HOI5384 et hy 1- 2- (et hyl ami no) - 4- (4- ( pi per aziPCTAIS3@4/054853
car bonyl ) phenyl am no) pyri do[ 4,3 -cl]pyrimdin5(611)-one hydrochl ori de
N NO vk NNNH H 1. Me nethyl 4-(6-nmetRyl--2-(nethyl am no)-5- oxo-5, 6-

di hydropyrido[ 4, 3-d] pyri m di n-4-yl am no) benzoate 340 173 1\1 N (:) H2NNNH

172

S[4,3 -d] 268
Mass
N
NO. Structure ame )
N 6-methyl-4-(phenylamino)-2-(3-(trifluoromethyl)
N 0 phenylamino)pyrido[4,3-d]pyrimidin-5(6H)-one
l
169 HN" N7 NH 412
m@ )
Zaid methyl 4-(6-methyl-2-morpholino-5-0x0-5,6-
N%O dihydropyrido[4,3-d]pyrimidin-4-ylamino)
| ~
benzoate
170 ’AN N 396
o/ E
MeO ‘O
ZaiNd 6-methyl-2-(methylamino)-4-(4-(piperazine-1-
N%O carbonyl)phenylamino)pyrido[4,3-d|pyrimidin-
>N | NT > NH 5(6H)-one hydrochloride
H
171 % 394
N7
HN
H
g methyl 4-(6-methyl-2-(methylamino)-5-0x0-5,6-
N/%O dihydropyrido[4,3-a’]pyrimidin-4-ylamino)
|
~ / benzoate
N N~ "NH
172 H 340
MeO”™ ~O
SN 2-amino-6-methyl-4-(phenylamino)pyrido[4,3-d]
NTXY 0 pyrimidin-5(6.H)-one
l




pyrimdin-5(611)-one 451 I fIflflJdnfll WO 2011/ 053861PCT/ US2010/ 054853 -
96 - 17454 N@okgo1 ' NNI--''NH H OF

4- (4-f 1 uowolzenzofbsemi no) - 6- met hyl - 2- (et hyl am no) pyr i do PC4/UB2010/054853

-d] pyrimdin-5(6H)-one 314 175 N N 'O NNNH H el

6- met hyl - 2- (et hyl am no) - 4- (phenyl ant 86} pyrido[ 4, 3-c/]pyrimdin-5(611)-one
282 176 N Nc) HNNNH MeO 01 2-(4-net hoxybenzylam no) - 6- et hyl- 4- (phenyl

am no) pyrido[ 4, 3-d] pyrimdin-5(6H)-one 388 177 NN/ O 1,
>N 4-(4-fluorobenzylamino)-6-methyl-2-(methyl
NTX 0 amino)pyrido[4,3-d]pyrimidin-5(6H)-one
l
174 | “N7ONTONH ' 314
H
F
g 6-methyl-2-(methylamino)-4-(phenylamino)
N o) pyrido[4,3-d]pyrimidin-5(6)-one
I
175 SNTONT NH 282
SN | 2-(4-methoxybenzylamino)-6-methyl-4-(phenyl
N o | amino)pyrido[4,3-d]pyrimidin-5(6H)-one
|
176 HN” N7 > NH 388
MeO : i
N 2-(4-hydroxycyclohexylamino)-6-methyl-4-
N 0 (phenylamino)pyrido[4,3-d]pytimidin-5(6/)-one
| ~
177 HN™ N™ NH 366
OH

» Example 178
Synthesis of 4—(4-methoxyphenyl)-6—methy1—2-(methylamino)pyrido [4,3-d]pyrimidin-5(6H)-one

5
~ "NH
N™™ )
P

o
HO OMe

Compound No. 178



h1 NNNH | el OH 2- (4- hydr oxycycl ohexyl am no) - 6- net hy1- 4- henyl am no rido
[4,3 -dhpyyiamoddod- 5(611) - one 366 Exanple 178 Sy%t hesi gpof Y )Py

4- (4- met RYPHIASYE) - 6- met hy1- 2- (net hylam 110) pyri dO [ 4, B€a]US2010/054853

pyrim din-5(611)-one NH NO N HO Conmpound No. 178 45a-1 nnn_nn WO

2011/ 053861PCT/ US2010/ 054853 - 97 - EX@npl e 178a: Ethyl B

4- (4- rret hoxyphneyl) - 6- net hy1- 2- (net hyl t hi o) pyri m di ne-5-car boxyl ate 00
NCEtN ""NOEt A, A SNCI S NOWw A 20 nL reaction vessel was charged with
et hyl 4%rihple d76amEtHYY H-(2-nfatimtyphdyl )od-nfspyl 2rindithydthis) pembsbyet carbtylag g,
4.06 mmol ), 4-(tert-butoxycarbonyl am no)phenyl boronic acid (1.00 g, 4.22
nmml ), and tetrakis(triphenyl)phosphine)palladiun(0) (0.17 g, 0.15 mml) in

10 nL di oxane. The reactijgﬂxture was purged withd\2 for 25 mnutes with
xt

stirring. To the m xture \waslladded pot assi um car onat .

in 4 mL H20. The bi phasiic : 2e(1 o Wnutee: The )
m xture was stirred 4 %b r 14 hours. The. |

Et 0Ac, and washed withR H20. The separated organi was dried over
Na2SO4. The sol vents were renpved by a rotavapor yiebse Hlag own oi |y
residue. The residue was purified by silica gel chromatography using a
gr adi ent  0- 5 28WelHehstiodi vehdebwasrehangadevith ehy I -plforgnd et 12-&6(@1&120)9, 68

9 . mz: . 319 _ (Mt1) + anml.e_178b; - . ..
o (25 Camremig s ooy R G TR T Fh S hontaminopphenylbgroniead
10'( Elhreiret%ﬁgg)%!p ﬁg2 %%1@196,rb}{llittei]trajl-(isétri?henyrll)plhosrﬁ)hine)palladium(O) (0.17 g, 0.15 mmol) in 10
-(4- eyl) - 6- met hy1- 2- (et t hi, i di. ne-5-.
0. ' 1. 76 mimglopan. BlerEacvR I uaRETEY NG NPy TORRR oot e Aghe

mixture was added potassium carbonate (1.17 g, 8.44 mmol) in 4 mL H,O. The biphasic

Qite was purged wihN h™

P6t 10 mi nutes. The
e Was di!uted with

, mixture was purged with N, for 10 minutes. The mixture was stirred at 90°C for 14 hours. The

10 mixture was diluted with EtOAc, and washed with H,0. The separated organic layer was dried
over Na,SO,. The solvents were removed by a rotavapor yielding brown oily residue. The
residue was purified by silica gel chromatography using a gradient 0-5 % MeOH in
dichloromethane providing white solid (1.12 g, 68 %). MS m/z: 319 (M+1) .

15  Example 178b: (E)-Ethyl 4-(2-(dimethylamino)vinyl)-6-methyl-2—(methylthio)pyrimidine—S-

carboxylate

OMe
OMe

To the solution of ethyl 4-(4-methoxyphneyl)—6-methyl-2-(methylthio)pyrimidine-5-
carboxylate (0.67 g, 1.75 mmol) in 5 mL. DMF was added N, N-dimethylformamide dimethyl
20 acetal (0.32 mL, 2.50 mmol). The reaction mixture was stirred at 130°C for 2 hours. After
monitoring the reaction by TLC was cooled to room temperature, then the mixture was diluted
with DCM and water. After extracted three times by DCM from the aqueous layer, the
combined organic layer was dried over MgSO4. The solution was condensed under reduced

pressure yielding crude mixture (467 mg). The mixture was used for the next step without

25  further purification.



20acetal (0.32 nL, 2.50 mmol ). The reaction m xture was stirred at 130C for
2 hoursysAf temn aonitoring the reaction by TLC was cool ed to room

t enrper at We,2011s886the m xture was diluted with DCM and RETAIS201Af054353
extracted three tinmes by DCM from t he aqueous | ayer, the conbi ned organic

| ayer was dried over My504. The sol utbgn was condensed under reduced
pressure yielding crude m xture (467 ng). The m xture was used for the next
step without 25further purification. 45,1') 1 Anil 11/11 WO

2011/ 05386 4PE T 76IS2DIPNEASEBheny@Bnimo 8 anguhe-(#iéfg/thio)pyrido[4,3-d]pyrimidin-

4- (4- Met hoXyphenyl am no) - 6- net hyl - (et hy1t hi o) pyri do[ 4, 3-d] pyri m di n5(611) -
one 5(6Fheongr ude of (E)- et hyl

4- (2- (di met hyl am no) vi nyl) - 6- (4- net hoxypheny1) - 2- (net hyl t hi 0)

pyri m di ne-5-carboxylate (467 ng) was dissolved in 45 nL EtOH To the

sol ution was added 3Q§6 NHACH solution (3.0 nlL), the reaction m xture was
stirred at 90C for 10_hour. The m xture was cooled tqQ roomtenperature. The
solid formed fromthe 3ol Bion were filtered. It 10°wa¥Hpurified by silica
gel chromat ography usi_ng gradi ent of 0-5 % MeOH
providing light yelldy s§li ®<246 my, 46 %for thy
344.9 (M+H) +. Ex ¥ 34,3 ,-d] pyrimding 1)} <BY
m. reaction vessel was cha d with (4-nmethoxyphenyl a @
met hyl (et hyl t hi o) pyri do[ 4,3- dDMyri m di n-5(611)-0ne (69 ngPMe. 23 mmol ) in
4 mL DVF at - 20C. The solution was kept at the tenperature for 30 m nutes.
To the solution was added m 20 CPBA (170 ng, 0.69 mmol) at the
tenperature, T%EQrJdérJf'QE}'-etﬁgrl 4t 2 HifeihyRhifid WiHyBse-d-hietHoa pignyb2n@akthdthigom
tenperature. The reaction was nmonitored by LC- M5, confirmng the

cor r espaquydimdinesi-aeboxhat (67 megovasissaivad Ur & MhLRHete theisalitign 34 Addedge

pL, 0.69 d. 4: hydr.oxypi.per.i di . tThe ed at
Phe tempbPantherForiot{ i P yRgeh A raR M sl O o BARNE The

sol vent Wasurk YAB¥ESled @omatayaptie.yTied wiiddgomdd fgirh tRSwhwion wes filleed. To t he

resi due was added acetonitrile (10 ni) resulting.precipitates.. Th e
45410 nrwasmrified 2g silice Z8EdT EEAte G3PhY BiipGa gEdient 8%5)‘-5 ﬂ\{f"t@ﬁé%a%l&“;r?te ©
under reduced press Vgl . o HleawoQuRRHNSas/2| 3409 (vetl) ow sol i d
(56 ny, B’ I%Rﬁ§§ﬂﬁgsvgﬂ@‘?%ﬁﬁ%’%?9f§%EFB||o&?ﬁ§ conpgunds &ere pr epar ed
fromthe procedure simlar to that described in Exanple 178. NO

Example 178d.: 4-(4—Methoxyphenyl)-6-methy1-2-(methylamino)pyrido[4,3,-d] pyrimidin-

5(6H)-one
Z>NH ~" "NH ’
N 0 N™™ 0
» — P
| OMe HO OMe

A 20 mL reaction vessel was charged with (4-methoxyphenylamino)-6-
methyl(methylthio) pyrido[4,3-d|pyrimidin-5(6H)-one (69 mg, 0.23 mmol) in 4 mL. DMF at -

20°C. The solution was kept at the temperature for 30 minutes. To the solution was added m-

A 20

15

20  CPBA (170 mg, 0.69 mmol) at the temperature, and further stirred for 30 minutes with being
warmed to room temperature. The reaction was monitored by LC-MS, conﬁrming the
corresponding oxide. To the reaction mixture was added triethylamine (96 pL, 0.69 mmol) and
4-hydroxypiperidine (70 mg, 0.69 mmol), and stirred at the temperature for 2 hours. The
reaction was monitored by LC-MS. The solvent was removed by a rotavapor yielding a light

75  brown residue. To the residue was added acetonitrile (10 mL) resulting precipitates. They were



Structure Name Mass (Mtl) 179 NH N -0 11 1\INO OV OH
2- (4- (hygeoxymetdiyl ) pi peri din-1-yl)-4- (4-nethoxyphenyl)pyrido[4, 3-
cl ] pyri mwpreoB(63ge)- one 367 180 /f\1' No Il NN H Owe PCT/US2010/054853
4- (4- met hoxypheny1) - 6- met hyl - 2- (net hyl
ani no) pyrido[ 4, 3-d] pyri m di n-5(6H) - or9297 181 N No .. N &N\N7 H NH2 HC
4- (4- am nophenyl) - 6- net hy1l- 2- (et hyl am no) pyrido[ 4, 3-d] pyri m di n5(6H) -one
hydrochl oride 282 182 / N No 1
filtered and dried under reduced pressure providing the title compound as light yellow solid (56

mg, 69 %). MS m/z: 353 (M+H) "
The following compounds were prepared from the procedure similar to that described in

Example 178.

5
Mass
NO. Structure Name
(M+1)
ZNH 2-(4-(hydroxymethyl)piperidin-1-yl)-4-
N 0 (4-methoxyphenyl)pyrido[4,3-
179 N | N d|pyrimidin-5(6 H)-one 367
KQ OMe
OH
ZaNd 4-(4-methoxyphenyl)-6-methyl-2-(methyl
N7 o amino)pyrido[4,3-d]pyrimidin-5(6/)-one
180 N 297
N™ N
H
OMe
SN 4-(4-aminophenyl)-6-methyl-2-
N 0 (methylamino) pyrido[4,3-d]pyrimidin-
181 ~N | N" 5(6H)-one hydrochloride 282
H
NH,
HCI
N7 1-(4-fluorophenyl)-3-(4-(6-methyl-2-
NTX 0 (methylamino)-S~0xo-5,6-dihydropyrido
182 | < | N7 o /@F [4,3-d]pytimidin-4-yl)phenyl)urea 419
H
N/U\N
H H




NH40 O is NN HH 1-(4-fl uorophenyl)-3-(4-(6-nethyl -

(et hyl gri no)nnSamaxo- 5, 6- di hydropyrido [4, 3-cl]pyrimdin-4-yl)phenypurea 419
A5A1F | ff IWDf2b1/086362011/ 053861PCT/ US2010/ 054853 - 100 - BEX&SR@& 0086853

Synt hesis of 8 -brono-2-(4-hydroxypiperidin-l-yl)-4-(3 -(trifluoronethyl)
phenyl am no)pyrido [4,3 -d] pyrimdini@® {6H) -one Br NH NO1 HO CF3
Conmpound No. 183 Exanpl e 183a:

8- brono-2-(methyl thio)-4-(3-(trifluoronethyl)phenylam no)pyrido[ 4, 3-

d] pyrimdin-5(611) - one A 2@ xakapieE3t i on vessel was charged with

2- (et hyl t hi o) triflugromnethy

ani no) pﬁb’ﬂ%flﬂl0f38'(%’F(]%‘Srlzr%lﬂfiwxg(”@%ldlﬁﬂé%‘?‘;@ -(rflucgomgihyhphsnylapigo)pyrido
N_bronniygdﬂgﬁﬂhgﬁlé Pe 0.38 mmol) in 7 nL dry DMF. The reaction mxture

was sti room rature for 2 15 hours. The sol vent was renoved
under reduced pressuring yielding yel B jidue. The residue was
recrystallized fromacetonitrile providi ellowsolid (100 ng, 74 %9. M5
mz: 431, 433 (MtH) +. 45/11 nnn_nni 1T0053861PCT/ US2010/ 054853 - 101

- Exanpl e 183b: ~
2- (4- hydr oxypi peridin-1-y1)-4-(3-(tri¥I ubr odlt hyl ) phenyl ani no) pyrido [4,3 -
d] pyri m di ne-5(611) - one HO @\

CF3

5 Compound No. 183

Example 183a: 8-bromo-2-(methylthio)-4-(3 ~(triftuoromethyl)phenylamino)pyrido[4,3-
d]pyrimidin-5(6H)-one :

" "NH ZNH
N N0
g7 ONTON — \S)\N/ NH

@CFS @CF3

A 20 mL reaction vessel was charged with 2-(methylthio)-4-(3-(trifluoromethyl) phenyl
amino)pyrido[4,3-d]pyrimidin-5(6H)-one (135 mg, 0.38 mmol), and N-bromosuccinimide (68

mg, 0.38 mmol) in 7 mL dry DMF. The reaction mixture was stirred at room temerature for 2

10

15  hours. The solvent was removed under reduced pressuring yielding yellow residue. The residue

was recrystallized from acetonitrile providing yellow solid (100 mg, 74 %). MS m/z: 431, 433
(M+H) ",



The title conpound was prepared as described in Exanple 1 g by starting
from 8- hgomo@dx(met hyl t hi o) -4-(3-(trifl uoronethyl)phenylam no)pyridO [4,3
-d] pyrinvei2ot®s811) - one (60 ng, 0.26 mmol) and 4- hydr @xyaispewiosisae and
continuing until the reaction yieled the title conpound (40 ng, 60 %) as
grey solid. M5 mz: 484 and 486 (MtH)16Li- 10 Exanpl e 184 Synt hesis of
8-brono-2 -(4-hydroxy-4- (hydroxynethyl)

pi peridin-1-yl)-4-(4-nmethoxy-3-(trifluo ronethyl) phenylam no)pyrido [4,3
-el] pymEamgiens3h{ 842 )hydrueyBiperidinH -y)HNG-@EB10r &by Dprpslaminoyrideg4.3- 45aq
nnn_nni WO 2011/ 053861PCT/ US2010/ 054853 - 102 - The title conmpound
was pr eganednidieddedyPhed i n Exanpl e 183a by starting from 2- (4-

hydr oxy- 4- (hydr oxyl met hyl ) piperidin-I-yl)-4-(4-nmethoxy-3-(trifluoronethyl)
phenyl am no) pyri do[ 4, 3-d] pyri.m di n-5(611) -one and N-bronosucci ni m de and

continuing until tRB i on yielded the title conp® v pal e brown
solid. M5 mlz: 544 angd 546 (M+H) +. 5The follow ng co Qungds were pr epar ed
fromthe procedure Rimharoto that described in Exanpies and 184. NO
Structure Name Massl{ 185 HO O NH / NO NMH Mlei rp VI 3
8- chl or o- 2- ( 4- hydBoxyNi p&H di n- 1-y1) - 4- ( 3- ﬂ@ N NH
(trifluoronethyl)phenyl gamno) pyri dO[ 4, 3-d] pyﬁé rdin-5(6 ne 440
CF,4 CF,4
5

The title compound was prepared as described in Example 1g by starting from 8-bromo-
2-(methy1thio)-4-(3-(triﬂuoromethyl)phenylamino)pyrido [4,3-d]pyrimidin-5(6H)-one (60 mg,
0.26 mmol) and 4-hydroxypiperidine and continuing until the reaction yieled the title compound

(40 mg, 60 %)) as grey solid. MS m/z: 484 and 486 (M+H) I

10
Example 184
Synthesis of 8-bromo-2-(4-hydroxy-4-(hydroxymethyl) piperidin-1 -y1)-4-(4-methoxy-3-(trifluo
romethyl) phenylamino)pyrido[4,3 -d|pyrimidin-5(6H)-one
B NH
NS0
M
N™ "N” 'NH
HO
HO oFs
15 OMe

Compound No. 184

Z NH Br i
NSO N0
z |
N7 N7 ONH N)\N/ NH
HO — HO
H
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5 The following compounds were prepared from the procedure similar to that described in
Examples 183 and 184.
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A 20 mL reaction vessel was charged with 2-(methylthio)-4-(4-phenoxyphenyl amino)
pyrido[4,3-d]pyrimidin-5(6H)-one (221a, 182 mg, 0.48 mmol) and N-iodosuccinmide (158 mg,
0.70 mmol) in 8 mL dry DMF. The reaction mixture was stirred at 60 °C for 2 hours. The
5 solvent was removed under reduced pressure yielding the pale brown solid (221b) after being
recrystallized from acetonitrile (210 mg, 87%). A 20 mL reaction vessel was charged with 8-
iodo—2-(methylthio)-4-(4—phenoxyphenylamino)pyrido[4,3—d]pyrimidin—5(6H)-one (221b, 52 mg,
0.10 mmol), benzenboronic acid (18 mg, 0.15 mmol), tetrakis(triphenyphosphine)palladium (0)
(6 mg, 0.005 mmol), and 2.0 M aq. sodium carbonate solution in 6 ml dioxane. The mixture was
10 purged with nitrogen for 30 min. Then the reaction mixture was heated at 80 °C for 3h. The
solvent was removed under reduced pressure yielding the brown residue. The residue was
purified by silica gel chromatography using a gradient of 0-5 % MeOH in dichloromethane
yielding 221. Then 221 was prepared as described in Example 1g starting from 2-(methylthio)-4-
(4-phenoxyphenylamino)-8-phenylpyrido [4,3-d]pyrimidin-5(6 H)-one, and 4-hydroxypiperidine
15  to give title compound. MS m/z: 506 (M+H) i
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1. Kinase Inhibition Assay
Compounds of the present invention were assayed to measure their capacity to inhibit a
5 kinase panel which includes, but are not limited to, spleen tyrosine kinase (SYK), zeta-chain-
associated protein kinase 70 (ZAP70), PTK2B protein tyrosine kinase 2 (PYK2), focal adhesion
kinase (FAK), provirus integration of maloney kinase 1 (PIM1), rearranged during transfection
kinase (RET), Fms-like tyrosine kinase 3 (FLT3), Janus kinase 2 (JAK?2), and leucine-rich repeat
kinase 2 (LRRK2).

10 FLT3 is a member of the type III receptor tyrosine kinase (RTK) family. The ligand for
FLT3 is expressed by the marrow stromal cells and other cells and synergizes with other growth
factors to stimulate proliferation of stem cells, progenitor cells, dendritic cells, and natural killer
cells. FLT3 has been implicated in hematopoietic disorders which are pre-malignant disorders
including myeloproliferative disorders, such as thrombocythemia, essential thrombocytosis (ET),

15  angiogenic myeloid metaplasia, myelofibrosis (MF), myelofibrosis with myeloid metaplasia
(MMM), chronic idiopathic myelofibrosis (IMF), and polycythemia vera (PV), the cytopenias,
and pre-malignant myelodysplastic syndromes. Hematological malignancies include leukemias,
lymphomas (non-Hodgkin’s lymphoma), Hodgkin’s disease (also called Hodgkin’s lymphoma),
and myeloma-for instance, acute lymphocytic leukemia (ALL), acute myeloid leukemia (AML),

20  acute promyelocytic leukemia (APL), chronic lymphocytic leukemia (CLL), chronic myeloid
leukemia (CML), chronic neutrophilic leukemia (CNL), acute undifferentiated leukemia (AUL),
anaplastic large-cell lymphoma (ALCL), prolymphocytic leukemia (PML), juvenile
myelomonocyctic leukemia (JMML), adult T-cell ALL, AML with trilineage myelodysplasia
(AML/TMDS), mixed lineage leukemia (MLL), myelodysplastic syndromes

25  (MDSs),myeloproliferative disorders (MPD), multiple myeloma, (MM) and myeloid sarcoma.
Aberrant expression FLT3 has been documented in both adult and childhood leukemias
including acute myeloid leukemia (AML), AML with trilineage myelodysplasia (AML/TMDS),
acute lymphoblastic leukemia (ALL), and myelodysplastic syndrome (MDS).

RET is the receptor for members of the glial cell line derived neurotrophic factor

30 (GDNF) family of extracellular signalling molecules (GFL’s). RET signal transducition is

central to the development of normal kidneys and the enteric nervous system. RET loss of

function mutations are associated with the development of Hirschsprung’s disease, while gain of
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function mutaions are associated with development of various types of cancer, including
medullar thyroid carcinoma and multiple endocrine neoplasias type Il and III.

Spleen tyrosine kinase (SYK) is a member of the SYK family of tyrosine kinases which

are non-receptor cytoplasmic tyroéine kinases sharing a characteristic dual SH2 domain
5  separated by a linker domain. SYK plays a role in transmitting signals from a variety of cell

surface receptors including CD74, Fc Receptor, and integrins. Abnormal function of SYK has
been implicated in instances of hematopoeitic malignancies. Several transforming viruses, such
as Epstein Barr virus, bovine leukemia virus, and mouse mammary tumor virus, are known to
contain “Immunoreceptor Tyrosine Activation Motifs” (ITAMs) that lead to activation of SYK.

10 7ZAP70 is an enzyme belonging to the protein tyrosine kinase family, and it plays a role in
thymocyte development, T-cell development, and lymphocyte activation. ZAP70 is
phosphorylated on tyrosine residues upon T-cell antigen receptor (TCR) stimulation and
functions in the initial step of TCR-mediated signal transduction in combination with the Src
family kinases, Lck and Fyn. Mutations in this gene cause selective T-cell defect, a severe

15  combined immunodeficiency disease characterized by a selective absence of CD8-positive T-
cells.

PYK2 is a cytoplasmic protein tyrosine kinase involved in calcium-induced regulation of
ion channels and activation of the map kinase signaling pathway. The encoded protein may
represent an important signaling intermediate between neuropeptide-activated receptors or

70  neurotransmitters that increase calcium flux and the downstream signals that regulate neuronal
activity. The encoded protein undergoes rapid tyrosine phosphorylation and activation in
response to increases in the intracellular calcium concentration, nicotinic acetylcholine receptor
activation, membrane depolarization, or protein kinase C activation. Its activation is highly
correlated with the stimulation of ¢-Jun N-terminal kinase activity. PYK2 is implicated in

25  diseases such as osteoporesis, artiritis, myeloid leukemia, hypo-osmolality, sarcoma, blast crisis,
glioma, erythroleukemia, and cancer. |

FAK (encoded by the gene PTK?2) is a non-receptor tyrosine kinase that integrates signals
from integrins and growth factor receptor. FAK plays a role in the regulation of cell survival, |
growth, spreading, migration and invasion and is regulated and activated by phosphorylation on

30  multiple tyrosine residues. Overexpression of FAK mRNA and/or protein has been implicated in
cancers of the breast, colon, thyroid, and prostate. Phosphorylation of FAK is increased in

malignant tissues as compared to normal tissues.
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pr ol ymphocyt i ?éﬂ‘ﬁiﬁ\e%raﬁﬁ({ﬁ%} u\@,{éﬁ%{le@é Iglllck)@nlg%g{:ﬁﬁll c tnyg‘gkem Zb(JMV?_)

f‘ld lrJ] L%S -er- l@%g{lieerﬁel;ot?ﬁ% gohé sfbea}pg%lb Ioﬂhagtg ;crgyfhpg??ﬂb/@gnwtqmwmsy retP AV
25( IVD%s) imty@tipr eYent BVicE NG iﬁf&@}%ﬂ éﬁ} t%ﬂﬁ%}wp P &%858 vy and
nyel oi d 38 SO Bonine kinases normally function in survival and proliferation of hematop01et1c cells in
response to growth factors and cytokines. Transgenic mice overexpressing PIM1 or PIM2 show
increased incidence of T-cell lymphomas, while overexpression in conjunction with c-mye is
30  associated with incidence of B-cell. Aberrent PIM expression has been reported in many human
malignancies including prostate cancer, hepatocellular carcinoma, and pancreatic cancer. PIM

Kkinases are involved in the early differentiation process of Helper T-cells, which coordinate the

immunological response in autoimmune diseases, allergic reaction and tissue transplant



Aberrant expression FLT3 has been docunented in both adult and chil dhood
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nyel odyspl astic syndrone (MDS). RET is the receptor for nenbers of the
glial cell line derived neurotrophic-fldctor 30 (GDNF) family of
extracellular signalling nolecules (GFL's). RET signal transducition is
central to the devel opnment of normal kidneys and the enteric nervous
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15JAK3 is a tyrosine kinase of the Janus famly JAK3 is predom nantly
expressesti mninmrune cells and transduces a signal in response to its
activati oNOvOH/MS§860Si ne phosphoryl ation by interl eukin PETASLa0®548MIt at | ons
t hat abrogate Janus ki nase 3 function cause an aut osonmal severe conbi ned

i mmunodefi ci ency disease (SCID). M celtshat do not express JAK3 have T-cells
and B-cells that fail to respond to many cytoki nes. Since JAK3 expression
is restricted 20nostly to hematopoietic cells, its role in cytokine
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ki nase

(1C50,

activity of SYK (88%, Zap70 (49%, PYK2 (83%, FAK (78% and PI M
(329% ays@ comcentration of 1 uMand that of RET (I C50, 94.% nﬁg and LRRK2

S5MnM20us386abl e 2). Table 2 illustrates the perc@oTAe00/0Ms5Rr

i nhibition of SYK, ZAP70, PYK2, FAK, PIM, RET, FLT3, JAK2 and LRRK2 by the

representative conpounds of Fornula {1)6- 10 Table 2 Inhibition Activity of

SYK ZAP70 PYK2 FAK PIML 6 88% 49% 83% 78% 32%
%42.0 %84.9 %83.5 %51.4 %9 84% 32% 89% 83% 64% 84 95.7 %504. 6 p

Vari ous Kinases Conpound no.

7 92.6

92.8 %

92.9 A671.2 P 1003307 % 0.1 nM 3.9nM n.d.

137 5.8 nM 12.4 atM 1.6 nM n.d.

139 4.1 aM 9.1 naM 1.6 nM n.d.

149 32.7nM 151.1 nM 151 ntM n.d.

150 1153 nM 106 nM 65.3 nM n.d.

178 7.5uM 4.8 uM n.d. n.d.

Staurosporine 2.2nM 0.2 nM 0.3 nM 7.8 nM

10

~ cells increase TNF-g production in a SYK dependent manner (i.e., the SYK dependent pathway).

15

20

25

* n.d., not determined

2. Tumor Necrosis Factor (TNF)-o Release Assay

Compounds of the invention are tested for their effects on TNF-a release in human acute
monocytic leukimia cell line (THP-1) to illustrate efficacy of the invention at the cellular level.
TNF-a is a cytokine involved in systemic inflammation and is a member of a group of cytokines
that stimulate the acute phase reaction. The primary role of TNF-a is in the regulation of
immune cells. TNF-a is known to induce apoptotic cell death and inflammation and to inhibit
early tumorigenesis and viral replication. Dysregulation and, in particular, overproduction of
TNF-a have been implicated in a variety of human diseases, autoimmune disease, inflammation,
arthritis, cancer and many other diseases associated TNF-a dysregulation.

Production or release of TNF-a. is controlled by type of stimulus to which the cell

responds. SYK activity is involved in mediating TNF-a production. When stimulated by IgG,

However, when stimulated by lipopolysaccharide (LPS), they produce TNF-a in a SYK

independent manner.

METHODS

Compounds of the invention were tested for their TNF-a release effect on THP-1 cells.
For SYK dependent TNF-a release assay (i.e., via IgG stimulation), THP-1 cells derived from
human monocytic cells were obtained from the American Type Culture Collection (ATCC,
Manassas, VA). This cell line was maintained with an Roswell Park Memorial Institute (RPMI)
medium (GIBCO™) containing 10 fetal bovine serum (FBS; GIBCO ™) and 0.05 mM 2-
mercaptoethanol. The THP-1 cells were seeded at 1x 10° cells/100 pL/well into human IgG
(10pg/well, INVITROGEN™)-coated 96 well culture plate, and serially diluted compound was

then added. After an 18-hour incubation period at 37°C, supernatants were collected for the

%
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determination of the TNF-a level by enzyme-linked immunosorbent assay (ELISA), and the
remaining cells were subjected to an MTT (yellow tetrazolium salt) assay to determine the
cytotoxic effects of compound.

For SYK independent TNF-o release assay (i.e., via lipopolysaccharide (LPS)-

5  stimulation), THP-1 cells derived from human monocytic cells were obtained from the American
Type Culture Collection (ATCC, Manassas, VA). This cell line was maintained with an RPMI
medium (GIBCO™) containing 10 fetal bovine serum (FBS, GIBCO™) and 0.05 mM 2-
mercaptoethanol. The THP-1 cells were seeded at 1x 10° cells/100 pL /well into 96-well culture
plates, and treated with lipopolysaccharide (1 pg/ml), and serially diluted compound was then

10 added. After an 18-hour incubation period at 37°C, supernatants were collected for the
determination of the TNF-g level by ELISA, and the remaining cells were subjected to an MTT

assay to determine the cytotoxic effects of compound.

RESULTS

15 Compounds of Formula (I) exhibited useful pharmacological properties. As used herein,
control used without the presence of an inhibitor indicates zero %o inhibition of TNF-a release.

In certain embodiments, compounds of Formula (I) exhibited a percentage inhibition of
greater than 50 at 0.3 pM concentration in a SYK dependent manner (e.g., I[gG stimulation).
Specifically, at 0.3 pM concentration, Compounds 6 and 151 of the present invention exhibited a

20  percentage inhibition greater than those exhibited by R406, a widely known kinase inhibitor, in
SYK dependent TNF-o, release assay (i.e., 1g2G stimulated release). Furthermore, Compound 6 of
the present invention exhibited a percentage inhibition greater than or equal to those exhibited by
dexamethasone, a well known inhibitor of TNF-a, in SYK independent TNF-a. release assay
(i.e., LPS stimulated release).

25 For example, Compound 152 of Formula (i), 2-(4-hydroxy-4-(hydroxymethyl)piperidin-
1-yl)-4-(4—meth0xy-3-(triﬂuoromethyl)phenylamino)pyrido [4,3-d]pyrimidin-5(6H)-one (see
table 3, Compound 151) exhibited a higher percentage inhibition of TNF-a release in a SYK
dependent manner at a concentration of 0.3 uM. The percentage inhibition data of the
representative compounds of Formula (I) is shown in Table 3.

30
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Table 3 Inhibition of TNF-o Release
IgG stimulation LPS stimulation
Compound no. At03 uM - AtluM At 0.3 uM At1l uM
6 51.9 83.0 58.0 68.9
152 80.5 82.9 n.d. n.d.
R406 49.9 87.4 n.d. n.d.
Dexamethasone n.d. n.d. n.d. 68.4
* n.d.; not determined
3. Cell Viability Assay: RET Inhibition
5 Compounds of the invention are tested for their effects on cell viability in various human

cancer cell lines such as MTC-TT to illustrate efficacy of the invention.

The RET proto-oncogene encodes a receptor tyrosine kinase for members of the glial
cell line-derived neurotrophic factor family of extracellular signaling molecules. RET loss of
function mutations are associated with the development of Hirschsprung's disease, while gain of

10 function mutations are involved in the development of various types of human cancer, including
medullary thyroid carcinoma, multiple endocrine neoplasias type 2A (MEN2A) and 2B
(MEN2B), phaeochromocytoma and parathyroid hyperplasia.

METHODS

15 In order to address RET dependent cell viability, the medullary thyroid carcinoma cell
line, MTC-TT representing MEN2A was utilized to test compounds of the invention. MTC-TT
were cultured at RPMI containing 15 bovine calf serum (Hyclon™ of Thermo™) and
supplemented with 2mM L-Glutamine. The cells were grown at a density of 5x10*
cells/100pL/well in duplicate in 96-well plates for one day and treated with different

70  concentrations of test compound. Cell viability for MTC-TT two days after drug treatment was
measured by Cell Titer 96 Aqueous One Solution Reagent (Promega™) according to the
manufacture instructions. The IC50 value of test compound was calculated at Gradpad Prism 5

unless specified otherwise.

25 RESULTS
As used herein, control used without the presence of an inhibitor indicates 50 inhibition

concentration (IC50) of cell viability.
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Compounds of Formula (I) exhibited an inhibition range greater than 100 nM at IC50
concentration. Specially, Compounds 8 and 136 of the present invention exhibited an inhibition
level greater than those exhibited by Vandetinib and Sunitinib, a widely known kinase inhibitor,
in RET induced cancer cell line.

For example, Compound 8 of Formula (I), (S)-2-(pyrrolidin-3-ylamino)-4-(4-
(trifluoromethyl)phenylamino)pyrido[4,3-d]pyrimidin-5(6H)-one hydrochloride, (see table 4)
exhibited 6 time higher inhibition in IC50 measurement than those appeared by Vandetanib
(AstraZenecaTM) and Sunitinib (PﬁzerTM), which are an antagonist of the vascular endothelial
growth factor receptor (VEGFR) and the epidermal growth factor receptor (EGFR). The IC50
inhibition data of the representative compounds of Formula (I) of the present invention is shown
in Table 4.

Table 4. Cell Viability by Inhibiting RET Kinase

Compound no. MTC-TT Compound no. MTC-TT
(IC50 nM) (IC50 nM)

8 14 Vandetanib 81.6

136 33 Sunitinib 116.7

4. Cell Viability Assay: Inhibition of FLT3-ITD-Positive Cells

Compounds of the invention are tested for their effects on inhibition of FLT3-ITD in
human acute leukemia cell line (MV4-11). FLT3 is primarily expressed in immature
hematopoietic progenitor as well as in mature myeloid cells. It belongs to type Il receptor
tyrosine kinase (RTK) family including KIT, FMS, and PDGFR. It is activated by binding to
FL, which leads to increased kinase activity and activation of downstream signaling pathway
including STATS3, Ras, and PI3Kinase.

The FLT3-ITD (Internal Tandem Duplication) mutations in the juxtamembrane domain
are the most frequently observed molecular defect in acute myelogenous leukemia (AML). The
FLT3-ITD induces ligand-independent dimerization, autophosphorylation and constitutive
activation, and is able to transform hematopoietic cells. Clinically, FLT3-ITD is known to
increased leukocytosis, increased blast count, increased relapse rate, decreased disease-free
survival, and poor overall survival. Therefore, FLT3-ITD is an attractive molecular target for

AML therapy.
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RESULTS

15 Compounds of Formula (I) exhibited an inhibition of greater than 10 nM at IC50

hour Conpounds

concentration. Specially, Compounds 8 and 136 of the present invention exhibited an inhibition
level greater than those exhibited by Vandetinib and Sunitinib in FLT3 ITD induced cancer cell
line.

For example, Compound 8 of Formula (I), (S)-2-(pyrrolidin-3-ylamino)-4-(4-

20 (triﬂuoromethyl)phenylamino)pyrido[4,3-d]pyrimidin—5(6H)-one hydrochloride, exhibited 10-30
time higher inhibition in IC50 than those appeared by Sunitinib (Pfizer) and PKC-412(Novartis),
widely known antagonists of the vascular endothelial growth factor receptor (VEGFR) and the
epidermal growth factor receptor (EGFR). The IC50 inhibition data of the representative

compounds of Formula (I) (e.g., Compound 6 and 136) are shown in Table 5.

25 .
Table 5. Cell Viability by FLT3-ITD Induced Cancer Cell Line

Compound no. | MV-4-11 (IC50 Compound no. MV-4-11
nM) (IC50nM)
8 0.1 Sunitinib 3.8
136 0.1 PKC-412 11.7
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20

METHODS
Compounds of the invention were tested for cell viability effect on HEL cells. For cell

viability assay, HEL cells expressing human JAK2 V617F were obtained from the American
Type Culture Collection (ATCC, Manassas, VA). This cell line was maintained with an Roswell
25 Park Memorial Institute (RPMI) medium (HyClone™) containing 10 bovine calf serum (BCS;
Hyclone™) supplemented iron. The HEL cells were seeded at 2x 10 cells in 96 well culture
plates, and serially diluted compound was then added. After a 72-hour incubation period at
37°C, Cell viability was measured using the ATPLite Istep assay (Perkin-Elmer™) that is based
on the quantification of ATP from viable cells. CellTiter Aqueous assay (Promega™) was also
30  performed in parallel as an orthogonal assay. 1Cs; values were calculated using nonlinear
regression and defined as the concentration needed for a 50 reduction in luminescence or

absorbance treated versus untreated control cells (Prism™ Software).
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6. Neuroprotection from LRRK2-mediated Dopaminergic Cell Death by Inhibition of
15 LRRK2
Parkinson’s disease (PD) is a progressive neurodegenerative disease occurring in about 1
of the population over 65 years old. The degeneration of dopaminergic neurons in the substantia
nigra is a major PD pathologic phenotype, resulting in decreased dopamine secretion. During
the last decade, more than ten PARK loci were mapped and several genes such as LRRK2, a-
20  synuclein, PINK1, Parkin and DJ-1, have been identified as genes corresponding to these PARK
loci. |
LRRK?2 has been recently identified as a PD causative gene corresponding to the PARK3
locus. LRRK2 is particularly important because symptoms of PD caused by LRRK?2 mutations
are the most similar to that of idiopathic PD cases. The protein is present largely in the
25  cytoplasm, but also associates with the mitochondrial outer membrane. Expression of mutant
LRRK?2 induced apoptotic cell death in neuroblastoma cells and in mouse cortical neurons.

Some mutations in LRRK?2, such as G2019S, have been shown to be associated with PD.
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shown in Table 7, after hydrogen peroxide treatment, about 49-51 of cell death in cells

15  transfected with empty vector compared to cells not subj ected to oxidative stress. Cells over-
expressing LRRK2 wild-type and G2019S showed increased cell death by 35.7-40.4 and 29.1-
30.8, respectively, consistent with the previous data that combination of either LRRK2 wild-type
or G2019S expression with oxidative stress synergisticallyincreased cell death, with the strongest
effect being observed with G2019S.

20 As shown in Table 7, Compound 6 of Formula (I), which is 2-(4-hydroxypiperidin-1-yD)-
4-(3~(trifluoromethyl)phenylamino)pyrido [4,3-d]pyrimidine-5(6.H)-one, and Compound 102,
which is 4-(3 ,5-bis(triﬂuoromethyl)phenylamino)-2-(4-hydroxypiperidin—1 -yDpyrido[4,3-
d]pyrimidin-5(6 H)-one, exhibited increased protective effects against LRRK2-associated cell
death in SN4741 cells overexpressing either LRRK2 wild-type or LRRK2 G2019S at 0.05uM

25  and higher as compared with those observed with vector control, DMSO, or H,0; controls.

Table 7. Percent Cell Death

Compounds
Concentration 102 6
Vector DMSO 49.0 51.7
0.05uM 50.0 54.2
0.5uM 544 57.5
5uM 50.5 42.5
LRRK2 WT DMSO 40.4 35.7
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in tige a«blsenswo)‘ K@(‘m@@emmmmﬂ@h BRRK2, LRRK2(G2019S), MAP3K4, MAP
MARK3, MEK1, MEK2, MET, MKNK 1, MKNK2, MLK1, MTOR, p38-alpha, p38-beta,
PAK1, PAK2, PAK4, PCTK1, PDGFRA, PDGFRB, PDPK1, PIK3C2B, PIK3CA, PIK3CG,
PIM1, PIM2, PIM3, PKAC-alpha, PLK1, PLK3, PLK4, PRKCE, PYK2, RAF1, RET, RIOK2,
ROCK?2, RSK2, SNARK, SRC, SRPK3, SYK, TAK1, TGFBRI, TIE2, TRKA, TSSK1B,
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RESULTS

Inhibition activity of Compound 6 was reported as percent control where lower numbers

TYK2(JH1domain-catalytic), ULK2, VEGFR2, YANK3 and ZAP70.

indicate stronger activities. Table 8 summarizes 29 different kinases whose activity was

25

significantly inhibited by the presence of Compound 6. Conventionally, the percent control of

less than 35 is deemed to be significant inhibition of kinase activity as the numeric value 35 is

frequently used as a threshhold.



JAK2 is also a key nediator of signaling, downstreamof a variety of

cyt oki ngsendthnbSgriomt h factor receptors. In particular, JAK2 phosphoryl ate
t he si gnavoupamssieter s and activators of transcription @ETABRRMANMSSY of
protei ns. Once phosphoryl ated, STATs dinerize and translocate to the

nucl eus where they bind DNA and regul Ei%e expression of target genes.

JAK2/ STAT signaling has been inplicated in driving both cell cycle

regul ati on and anti- apoptotic pathways. 20 METHODS Conmpounds of the
invention were tested for cell viabilTiaple8ffect on HEL cells. For cell

viability assay, HEL cells _expressing human JAK2 V617F were qbtained from
the American Type &mserlehxbmqrbkmfﬂﬁofis&f@ercmﬁ%?ﬂ Wéi' is cell line

was nai nt ai med—w t Roswet 1 Hi Q(enorl aK Ilw{ggtl tut '%Rﬁmb)tuﬁpci um
(Hyd oneTM kﬁl{ge‘ln bovi ”éb’l"a ls?er HA-( c |2|y\.,| o1 cllvy ppterent ed
ERRES e

iron. The HEL cel | sAkbre seeded at jé’x 104| cel ure pl ates,
and serially dil utgdR&pound |was t3en addeId%RMQCeﬂmaS)h-hourZRncubctl on
period at 37C—Cel iA rabi ity |was asur ed usi pgrghe ATl_le te igtep assay
(Per ki n-El me sed—on-the—gquaptiHeptiton—of AFP-frpmvigbl e
cells. CellTiter ABYER: assay (ProftegaT™ wa s KD 30 Q pgerforfried in

paral |l el asjan ortlaggFoRal assay. | Gsbval ues \N@mlﬂbﬂicul ated us? ng nanlinear
regressi on and—defipggas the concerration negggdy for 3§ 50 rqagluction in

| um nescence_or __abhsorbance treated versustunt r%ﬁf eontitol g%l S \I‘I i smI'M
S

Software). |45A1 1 Fi¥l11 f1f11 wo 2011/ 053861 2010/ 0548 22 -
RESULTS Conpojsids of Forlmul a 1) exhi bit eBE&n i nhibiti oo of great er
than 10 nM at—+C50pppeentTatijom. gciarly, coppepnds 137 anq18139 aof the
present invention exhibited an-inhibition !evn' greater—than—{hose

exhi bi ted by Soraf eRVB! (Bayer)|, a Khdwn ki nase SNARRDi t or| af 5 af _ \IEGFR
and PDGFR i n cancermlejgl l'i ne. 25 For éxanplS&PKGonpound 1396
2-(4-(hydr01sy|||::t||y|\ eridi ||-|-ye-4y-(4- SYK 8.4

nor ph0| i nopf'envl am o\VAdN! dnr 3- rﬂ nvrim-ai-n 5( LA one, (SEC tabte 6|
conpound 139) exhi bikdd about 10 ti Fr% hi gher |nh“|\%i1ti on jn tprfrlm of | C50
measur enent [t han Km§g1@ppear ed by Sorafeni b (BRYER). The |1C506i nhibjtion
data of the represe ative conpourdgg of —Fornutra (1) of 10t he present
i nvention i s _shown able 6. Table 6. Cel—Viabi-Hty—by—tnhrbirting JAK2
ki nase Conpound no. HEL (1C50 nM Corrpound no. HEL (I CSOnM 139 152

Sorafenib 210 Neur oprotection from LRRK2- medi at ed
Dopani neé?&r(? %ElIPﬁ'éég?‘h"fbca‘T“ﬁcﬁgtIr on of 15 LRRK2

5 The compounds of the invention exhibited potent inhibition of various cancer cell lines.

The National Institute of Health (NIH) 60 cell lines (U.S. Department of Health & Human

Services) were used to test the compounds. The tested cancer cell lines include, for example,
CCRF-CEM, HL-60(TB), K-562, MOLT-4, RPMI-8226, SR, A549/ATCC, EKVX, HOP-62,
HOP-92, NCI-H226, NCI-H23, NCI-H322M, NCI-HA460, NCI-H522, COLO 205, HCC-2998,

10 HCT-116, HCT-15, HT29, KM12, SW-620, SF-268, SF-295, SF-539, SNB-19, SNB-75, U251,
LOX IMVI, MALME-3M, M14, MDA-MB-435, SK-MEL-28, SK-MEL-5, UACC-257, UACC-
62, OVCAR-3, OVCAR-4, OVCAR-5, OVCAR-8, NCI/ADR-RES, SK-OV-3, 786-0, A498,
ACHN, CAKI-1, RXF 393, SN12C, TK-10, UO-31, PC-3, DU-145, MCF7, MDA-MB-
231/ATCC, HS 578T, BT-549, T-47D, and MDA-MB-468.

15

RESULTS |
Compound 6 was tested for its potency in growth inhibition (IC50) and cytotoxicity

| (LC50) toward listed NTH 60 cell lines. Compound 6 exhibited potency of nM to uM

concentration range. As shown in Table 9, Compound 6 repressed proliferation of cell lines
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Cel | Deat hcolcaNpawnds Cbﬁ@@ﬁmrat|o1l®26E06 2EE S| DRSS 529505

CNS Cancer SF-268 3.09E-06 | 1.29E-05 0.0001 | 3.55E-05

CNS Cancer SF-295 2.95E-06 | 6.76E-06 | 5.62E-05 | 7.76E-06

CNS Cancer SF-539 5.25E-06 | 1.35E-05 0.0001 | 3.89E-05

CNS Cancer SNB-19 1.82E-05 | 6.46E-05 0.0001 0.0001

CNS Cancer SNB-75 5.75E-06 | 7.76E-05 0.0001 | 8.13E-05

CNS Cancer U251 6.17B-06 | 1.17E-05 0.0001 0.0001

Melanoma LOX IMVI 1.41E-06 | 2.63E-06 | 9.12E-05 | 1.66E-05

Melanoma MALME-3M 2.63E-06 | 9.77E-06 | 3.24E-05 | 7.94E-06

Melanoma M14 1.55E-06 | 3.31E-06 | 3.24E-05| 8.32E-06

Melanoma MDA-MB-435 1.29E-06 | 2.57E-06 | 9.77E-06 | 3.55E-06

Melanoma SK-MEL-28 4.68E-06 1.1E-05 | 5.01E-05 | 1.74E-05

Melanoma SK-MEL-5 1.23E-06 | 2.14E-06 | 5.13E-06 | 2.51E-06
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Melanoma UACC-257 4.27E-06 | 8.71E-06 | 4.57E-05 | 1.29E-05
Melanoma UACC-62 1.82E-06 | 3.98E-06 | 2.75E-05 | 6.92E-06
Ovarian Cancer OVCAR-3 1.35E-06 | 3.63E-06 | 4,68E-05| 3.98E-06
Ovarian Cancer OVCAR-4 1.74E-06 | 9.12E-06 0.0001 | 3.63E-05
Ovarian Cancer OVCAR-5 2.82E-05 | 7.41E-05 0.0001 | 9.33E-05
Ovarian Cancer OVCAR-8 3.31E-06 | 5.01E-06 0.0001 | 4.07E-05
Ovarian Cancer NCI/ADR-RES 2.34E-06 | 4.37E-06 0.0001 | 7.41E-06
Ovarian Cancer SK-OV-3 4.90E-07 2E-05 0.0001 0.0001
Renal Cancer 786-0 2.04E-06 | 8.13E-06 0.0001 0.0001
Renal Cancer A498 2.51E-06 0.0001 0.0001 0.0001
Renal Cancer ACHN 7.08E-07 | 2.24E-06 0.0001 | 8.51E-05
Renal Cancer CAKI-1 2.82E-07 | 1.29E-06 0.0001 | 6.31E-06
Renal Cancer RXF 393 1.45E-06 | 2.14E-05 0.0001 | 2.34E-05
Renal Cancer SN12C 4.07E-06 | 1.29E-05 0.0001 0.0001
Renal Cancer TK-10 6.03E-06 | 3.63E-05 0.0001 | 4.47E-05
Renal Cancer U0o-31 7.76E-07 | 1.62E-05 0.0001 | 2,29E-05
Prostate Cancer PC-3 2.29E-06 | 4.68E-06 | 9.33E-05 ! 1.29E-05
Prostate Cancer DU-145 1.55E-06 | 6.03E-06 0.0001 | 1.95E-05
Breast Cancer MCEF7 2.82E-06 | 4.07E-06 0.0001 | 1.26E-05
Breast Cancer MDA-MB-231/ATCC | 1.23E-05 0.0001 0.0001 0.0001
Breast Cancer HS 578T 1.95E-06 | 4.37E-05 0.0001 | 1.41E-05
Breast Cancer BT-549 1.58E-06 | 4.57E-06 | 1.41E-05| 4.37E-06
Breast Cancer T-47D 3.09E-06 | 8.51E-06 0.0001 | 2.63E-05
Breast Cancer MDA-MB-468 1.78E-06 | 4.68E-06 0.0001 | 7.08E-06
*NSCLC: Non-Small Cell Lung Cancer; GI, growth inhibition; LC, lethal concentration; TGI,

total growth inhibition.

While this invention haé been particularly shown and described to example embodiments
5 thereof, it will be understood by those skilled in the art that various changes in form and details
may be made therein without departing from the scope of the invention encompassed by the

appended claims.



29.1 0.05uM 54.9 53.5 0.5uM56.0 56.9 5uM 44.0 45.8 H202 Control N T
51.3 DWBO 606N T; H202 treatnent only w thout conpound treatnment 7. In
Vitro Ki msieeolmssssiti on 5Up to 518 different kinases haveThseooiosssssified
in humans. They act on small nol ecul es such as |ipids, carbohydrates, am no
acids, and nucl eotides. To determ ne 128e scope of inhibitory effects of a
representative conpound of Formula (1) on known ki nases, Conpound 6 was
tested agai nst 104 conmercially avail abl e ki nases (Anbit Bi osciencesTM in
vitro. 104 kinases included ABL1(E255K)-phosphoryl ated,
ABL1(T3151) - phosphoryl ated, ABL1-phosphorylated, 10 ACVR1B, ADCK3, AKT1,
AKT2, ALK, AURKA, AURKB, AXL, BWMPR2, (BRAMS BRAF(V600E), BTK, CDK11, CDK2,
CDK3, CDK7, CDK9, CHEK1l, CSF1R, CSNK1D, CSNK1&2, DCAMKL1, DYRK1B, EGFR,
EGFR(L858R), EPHA2, ERBB2, ERBB4, ERK1, FAK, FGFR2, FGFR3, FLT1, FLTS3,
FLT4, CSKaBjs d@rERi$:KK-13, | NSR, JAK2(JHldonmi n-catal ytic),

JAK3(JHldomai n-catal ytic), JNK1, JNK2, JNK3, KIT, 15 KIT(D816V),

Kl T( V559D, T670l 4 LK 1fFLRR (I),LRRK2(62019S), MAP3K4, MAPKAPK2, MARK3,
MVEK1, K2, : e y’MLK1, MIOR, p38-al pha, p38-beta, PAKl, PAK2,
PAK4, PCTK1, PDGFRA, PDGFRB, PDPK1, PIK3C2B, PIK3CA, PIK3CG PIM, PIM,

Pl MB, PKAC-al pha, PLK1, PLK3, PLK4, PRKCE, PYK2, RAF1l, RET, RI OK2, ROCK2,
RSK2, SNARK, SRC, SRPK3, SYK, TAK1, TG-BR1, TIE2, TRKA, TSSK1B, 20
TYK2(JH domai n-catal ytic), ULK2, VEGERZ2, YANK3 and ZAP70. RESULTS

I nhi bition activity of Conpound 6 was Yépwwtéd as percent control where

| ower nunbers indicate stronger activitie Table 8 summari zes 29 different
ki nases whose activity was 25 signifiltanfly9 nhibited by the presence of
Compound 6. Conventionally, the per ntrol of less than 35 is deened
to be significant inhibition of kinase activity as the numeric value 35 is
frequently used as a threshhol d. 45{:11 nna nni WO

2011/ 053861PCT/ US2010/ 054853 ormula Iy

wherein: (a) when R' is H and X is NR’R? or NR*R’, then
Y is NHR® and
10 7 is selected from H, halogen, C;-C; alkyl, C-C4 alkynyl, aryl, heteroaryl, or C3-Cs
cycloalkyl, wherein the alkyl, cycloalkyl, aryl, alkynyl or heteroaryl is optionally

substituted with halo, alkyl, or cyano; wherein:

R? and R®, taken together with the nitrogen atom to which they are bonded form:
15 1) a 3-8 membered saturated or partially saturated monocyclic group
having no heteroatom other than the nitrogen atom to which R? and R are
bonded, wherein said 3-8 membered saturated or partially saturated
monocyclic group is independently substituted at one or more carbon
atoms with 1-2 R” and optionally substituted at one or more carbon atoms
20 with 0-4 RS, Whereiﬁ R’ is hydroxy, heterocycloalkyl, or NR’R’ and R® is
hydroxy(C;-Ce)alkyl, aryl, COOR’, (CH):NR’R’, or (CHy) NRR'?,
wherein each n is independently 1, 2, or 3 and the aryl is optionally
substituted with halo; or
ii) an 8-10 membered bicyclic aryl group having 0-5 heteroatoms
25 independently selected from nitrogen, oxygen, sulfur, sulfoxide, or

sulfone;
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Table 8. Kinase Inhibition Profile of the Percent Control Less than

35 Ki nagsa@anmbibi ti on Ki nase % i nhibition ALK 29 LRRK2 2.2 AURKA 31

LRRK2( 620003p11215286AXL 11 MLK1 2.8 BMPR2 0 PAK4 21 CSF1RP
34 PLK4 13 FLT3 28 PYK2 32 IRPETASPDERRBSLI FAK

10

15

20

25

30
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each R’ is independently selected from H, C;-Cg alkyl, C3-Cq alkynyl, C»-Cs alkyl
cyano, C,-Cg alkyl sulfone, C3-Cg cycloalkyl sulfone, C,-Cg sulfonamide, C3-Cg
cycloalkyl, C3-Cg heterocycloalkyl, aryl, aryl(Ci-Ce) alkyl, or heteroaryl, wherein
the alkyl, alkynyl, alkylcyano, alkylsulfone, sulfonamide, cycloalkyl,
heterocycloalkyl, aryl, arylalkyl, or heteroaryl is optionally substituted with R®;

R is C(O)R’, COOR’, C(O)NR’R’, or S(0),R’, whereinn is 1 or 2;
R*is selected from H, C;-Cs alkyl, or hydroxy(C;-Ce)alkyl;

R’ is aryl(C;-Cs)alkyl, wherein the aryl group is independently substituted at one
or more carbon atoms with 1-3 R', wherein R is independently selected from

OR®, NRPR®, NR’COR’, or NR’S(O),R’, wherein n is 1 or 2;

R® is selected from C;-Cg alkyl, C2-Cg alkenyl, C3-Ce alkynyl, C3-Cs cycloalkyl,
C5-Cg heterqcycloalkyl, C4-Cs cycloalkenyl, aryl, aryl(C;1-Cg )alkyl, or heteroaryl,
wherein the heterocycloalkyl, aryl, or heteroaryl is optionally substituted, wherein
the heterocycloalkyl, aryl, or heteroaryl of R® is optionally substituted with an
aryl selected from the group consisting of:
i) a 5-6 membered monocyclic aryl group;
ii) an 8-10 membered bicyclic aryl group having 0-5 heteroatoms
independently selected from nitrogen, oxygen, sulfur, sulfoxide, or
sulfone;
iii) an 8-10 membered unsaturated or partially unsaturated bicyclic
aryl group having 0-5 heteroatoms independently selected from
nitrogen, oxygen, sulfur, sulfoxide, or sulfone; and
iv) an 8-10 membered unsaturated or partially unsaturated bicyclic

aryl group having a carbonyl, carboxamide, or sulfoxamide; or

the heterocycloalkyl, aryl, or heteroaryl of R® is optionally substituted at
one or more carbon atoms with R'%, wherein each R'? is independently

selected from C;-Cg alkyl, CF3, OCF3, S(O)n(C1-Ca)alkyl, halo(Ci-



JAK2 3 RET 16 JAK3 4.4 RSK2 18 JNK1 4.8 SNARK 3.6 JNK2 25 SRPK3 2.6 JNK3 7
SYK 8. 44K4T1d-AnAK1L 1 KI T(D816V) 9.3 TYK2 16 LKB1 18 8. Gowth

| nhi bi ti onoah11@sssser Cel | Lines 5The conpounds of the i mC@ise@in/084883 bi t ed
potent inhibition of various cancer cell Ilines.
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Cyalkyl, C,-Cg alkenyl, C3-Cs alkynyl, C3-Cs cycloalkyl, C3-Cg
heterocycloalkyl, C4-Cg cycloalkenyl, aryl, aryl (C1-Cg)alkyl, heteroaryl,
halo, haloalkyl, SR'?, OR">, OC(O)R"?, NR™*R"?, NR*R", COOR", NO,,
CN, C(O)R", C(0)C(O)R®, C(OYNR'*R™, $(0),R", 8(0).NR"R", or

5 NRPR!, wherein each n is independently 1 or 2 and the alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, aryl, arylalkyl,
haloalkyl, or heteroaryl is optionally substituted with R”,
wherein the aryl and heteroaryl of R is independently selected from:

i) a 5-6 membered monocyclic aryl group;

10 ii) an 8-10 membered bicyclic aryl group having 0-5 heteroatoms
independently selected from nitrogen, oxygen, sulfur,
sulfoxide or sulfone;

iii) an 8-10 membered unsaturated or partially unsaturated bicyclic
aryl group having 0-5 heteroatoms independently nitrogen,

15 oxygen, sulfur, sulfoxide or sulfone; or

iv) an 8-10 membered unsaturated or partially unsaturated bicyclic
aryl group having a carbonyl, carboxamide, or

sulfoxamide;

20 each R is independently selected from H, C;-Cg alkyl, C,-Cs alkenyl, Cs-
Cs alkynyl, C,-Cg alkyl cyaﬁo, C,-Cg alkyl sulfone, C,-Cs sulfonamide,
C3-Cg cycloalkyl, C3-Cg heterocycloalkyl, C4-Cg cycloalkenyl, aryl,
aryll(Cl-C6 Yalkyl, haloalkyl or heteroaryl, wherein the alkyl, alkenyl,
alkynyl, alkyl cyano, alkyl sulfone, alkyl sulfonamide, cycloalkyl,

25 heterocycloalkyl, cycloalkenyl, aryl, arylalkyl, haloalkyl, or heteroaryl is
optionally substituted with R%;

R is C(O)R"®, COOR™, C(O)NR'’R'®, SO,NR"’R™, or S(0)R ",
wherein nis 1 or 2;
30
RS and R'®, taken together with the nitrogen atom to which they are bonded,

form:
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NCl - H322M NClI - H460, NCl - H522, COLO 2[08,- HCC- 2998, 10 HCT-116 HCT- 15

HT29, KML2, SW 620, SF-268, SF-295, SF-539, SNB-19, SNB-75, U1251 LOX | WI ,
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sulfur sulfone or sulfoxide, wherein the 3-8 membered saturated

10 or partially saturated monocyclic group having 1-2 heteroatoms is

optionally substituted with R3 or RY; or
iv) a 8-12 membered saturated or partially saturated bicyclic group
having 1-3 heteroatoms selected from nitrogen, oxygen, sulfur,
sulfone, sulfoxide, wherein the 8-12 membered saturated or

15 partially saturated bicyclic group having 1-3 heteroatoms is
optionally substituted with R or R,

(b) when R'is Hand Y is NHR'? or R"7, then
X is OR', NHR'$, NRR'6, NR"*R"’, or NR"’R*"; and
20 7 is H, halogen, C;-Cs alkyl, Cr-Cy alkynyi, aryl, heteroaryl, or C;-Cg cycloalkyl,
wherein the alkyl, alkynyl, cycloalkyl, aryl, or heteroaryl is optionally substituted

with halo, alkyl, or cyano, wherein:

R is selected from aryl(C;-Ce)alkyl, aryl, or heteroaryl, wherein the aryl, or the
25 heteroaryl is substituted at one or more carbon atoms with at least one R?' and 0-2 R®

and the aryl group of said aryl(C;-Ce)alkyl is optionally substituted with halo;
R is independently selected from OH, CF3, OCF3, O-aryl, or NRP R16;

30 R? is independently H, C;-Cs alkyl, CF3, OCF3, S(0)a(C1-Cy)alkyl, halo(Ci-
Cy)alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cs cycloalkyl, C3-Cg heterocycloalkyl,
C4-Cg cycloalkenyl, aryl, aryl(C;-Cg)alkyl, heteroaryl, halo, SR, OR",
0C(0)R"3, NR" R, NR"R", COOR", NO2, CN, C(O)RP, C(O)C(O)R”,
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C(O)NRPRY, S(0),R", S(0).NRPR'?, NRPC(O)NR"*R", NR®C(O)R",
NR"*(COOR"), NR*S(0),R",or NR"’R'®, wherein each n is independently 1 or
2 and wherein the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl,
| cycloalkenyl, aryl, arylalkyl, haloalkyl, or heteroaryl is optionally substituted with
5 R>;

R is selected from Ci-Cg alkyl, C,-Cs alkenyl, C5-Cg alkynyl, C3-Cs cycloalkyl,
C;-Cg heterocycloalkyl, C4-Cg cycloalkenyl, aryl, aryl(C;-Ce)alkyl, hydroxy(Co-
Ce)alkyl, amino(C,-Cy)alkyl, haloalkyl, or heteroaryl, wherein the alkyl, alkenyl,

10 alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, aryl, arylalkyl, haloalkyl, or
heteroaryl is optionally substituted with R>;

each RY is independently selected from C;-Cs alkyl, C2-Cs alkenyl, C3-Cg
alkynyl, hydroxy(Ca-Cg)alkyl, amino(C,-Ce)alkyl, C»-Cg alkyl cyano, C,-Cs alkyl
15 sulfone, C,-Cg sulfonamide, C;-Cg cycloalkyl, C3-Cg heterocycloalkyl, C4-Cs
cycloalkenyl, aryl, aryl(C;-Cg)alkyl, haloalkyl, or heteroaryl, wherein the alkyl,
alkenyl, alkynyl, alkyl cyano, alkylsulfone, sulfonamide, cycloalkyl,
heterocycloalkyl, cycloalkenyl, aryl, arylalkyl, haloalkyl, or heteroaryl is
obptionally substituted with R*;
20
R% is C(O)R™ COOR", C(O)NR'R" or S(O),R"®, whereinn is 1 or 2;

each R? is independently selected from hydroxy, hydroxy(Ci-Ce)alkyl, C1-Cs
alkyl, C,-Cg alkenyl, C3-Cg alkynyl, C;3-Cecycloalkyl, C5-Cg heterocycloalkyl, Ca-
25 Cs cycloalkenyl, aryl(C;-Ce)alkyl, aryl, halo, haloalkyl, oxo, oxime, CF3, SR ,
OCFs, OR", OC(0)CH,R, NRPR, NRPR', NHC(O)R", ,(CH,).NR"R",
COOR", CN, C(0)R', C(0)CF3, CONR'R'®, CONH,, S(0):R ", S(0):.NR"R",
or NRPR'®, wherein each n is independently 1 or 2 and the heterocycloalkyl is
optionally substituted with C;-Cs alkyl; and
30
(c) when R! is CHs, then
X is NH, or NHR®,
Y is NHR® or Ré, and
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7 is H, halogen, C;-Cj3 alkyl, C,-C4 alkynyl, aryl, heteroaryl, or C3-Cg cycloalkyl,
wherein the alkyl, cycloalkyl, aryl, alkynyl, or heteroaryl is optionally substituted with

halo, alkyl, or cyano, or

a pharmaceutically acceptable salt thereof.

The compound of Claim 1, wherein R!is H and X is NR’R’.
The compound of Claim 1, wherein R!is H and X is NR'R’.

The compound of Claim 2, wherein NRZR? is a 3-8 membered saturated or partially
saturated monocyclic group having no heteroatom other than the nitrogen atom to which
R? and R? are bonded, wherein said 3-8 membered saturated or partially saturated
monocyclic group is independently substituted at one or more carbon atoms with 1-2 R’
and optionally substituted at one or more carbon atoms with 0-4 R®, wherein R’ is
hydroxy, heterocycloalkyl, or NR°R? and R® is hydroxy(C-Ce)alkyl, aryl, COOR’,
(CHz)nNRgRg, or (CHz)nNRng, wherein each n is independently 1, 2, or 3 and the aryl is
optionally substituted with halo.

The compound of Claim 2, wherein NRZR? is selected from an 8-10 membered bicyclic
aryl group having 0-5 heteroatoms independently selected from nitrogen, oxygen, sulfur,

sulfoxide, or sulfone.

The compound of Claim 4, wherein the 3-8 membered saturated or partially saturated

monocyclic group is substituted with hydroxy or amine.

The compound of Claim 6, wherein the 3-8 membered saturated or partially saturated
monocyclic group is azetidine, piperidine or pyrrolidine, wherein the azetidine, piperidine
or pyrrolidine is independently substituted with 1-3 hydroxy or amino group and
optionally and independently substituted with hydroxymethy! at the one or more carbon

atoms.

The compound of Claim 3, wherein R* is selected from H, C;-Cg alkyl, or hydroxy(C;-
Cy) alkyl and R’ is aryl(C;-Cs)alkyl, wherein the aryl group of aryl(C;-Cs)alkyl of R’ is
independently substituted at the one or more carbon atoms with 1-3 R, wherein R s

independently selected from OR’, NR°R’, NRPCOR’, or NR’S(O),R’, wherein nis 1 or 2.
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9. The compound of Claim 4, wherein R’ is independently selected from H, C;-Cs alkyl, C,-
Cs alkenyl, C;-Cg alkynyl, C,-Cg alkyl cyano, C,-Cs alkyl sulfone, Cs-Ce alkyl sulfone,
C5-Cy cycloalkyl sulfone, Cy-Cg sulfonamide, C3-Cg cycloalkyl, C;-Cyg heterocycloalkyl,
C4-Cs cycloalkenyl, aryl, aryl(Ci-Cg)alkyl, haloalkyl, or heteroaryl, wherein the alkyl,
5 alkenyl, alkynyl, alkyl cyano, alkyl sulfone, sulfonamide, cycloalkyl, heterocycloalkyl,
cycloalkenyl, aryl, arylalkyl, haloalkyl, or heteroaryl is optionally substituted with R”.

10.  The compound of Claim 2, wherein Y is NHR®.

11. The compound of Claim 10, wherein RS is selected from C;-Cs alkyl, C,-Cg alkenyl, Cs-

Cs alkynyl, Cs3-Cg cycloalkyl, C3-Cs heterocycloalkyl, C4-Ce cycloalkenyl, aryl, aryl(Ci-

10 Ce)alkyl, or heteroaryl, wherein the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, aryl, arylalkyl, haloalkyl, or heteroaryl is optionally substituted with R>.

12.  The compound of Claim 11, wherein the aryl of RS is an optionally substituted aryl

selected from the group consisting of:

i) a 5-6 membered monocyclic aryl group;

15 i) an 8-10 membered bicyclic aryl group having 0-5 heteroatoms
independently selected from nitrogen, oxygen, sulfur, sulfoxide, or
sulfone;

iii) an 8-10 membered unsaturated or partially unsaturated bicyclic aryl
group having 0-5 heteroatoms independently selected from

20 nitrogen, oxygen, sulfur, sulfoxide or sulfone; and

iv) an 8-10 membered unsaturated or partially unsaturated bicyclic aryl

group having a carbonyl, carboxamide, or sulfoxamide.

13.  The compound of Claim 12, wherein the aryl of R® is optionally substituted at one or
25 more carbon atoms with R12, wherein each R is independently selected from C;-Cg
alkyl, OCF3, CF3, S(0)n(Ci-Cy)alkyl, halo(Cy-Ca)alkyl, C,-Cs alkenyl, C5-Cg alkynyl, Cs-
Cs cycloalkyl, C3-Cg heterocycloalkyl, C4-Ce cycloalkenyl, aryl, aryl C;-Ce alkyl,
heteroaryl, halo, haloalkyl, SR', OR", OC(O)R"?, NR*R", NR"*R", COOR", NO,,
CN, C(O)R", C(O)C(O)RY, C(O)NRPRY, S(0):R", S(0):NRVR™, or NRPR'S,
30 wherein each n is independently 1 or 2; and wherein the alkyl, alkenyl, alkynyl,
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cycloalkyl, heterocycloalkyl, cycloalkenyl, aryl, arylalkyl, haloalkyl, or heteroaryl is
optionally substituted with R”.

14.  The compound of Claim 13, wherein R is independently selected from C;-Cs alkyl,
CFs, OCF3, S(0)n(Ci1-Cyalkyl, halo(Ci-Ca)alkyl, C,-Cs alkenyl, Co-Cs alkynyl, C3-Ce
5 cycloalkyl, C3-Cs heterocycloalkyl, C4-Cg cycloalkenyl, aryl, aryl(C;-Ce)alkyl,
heteroaryl, halo, SR'3, OR, OC(O)R', NR*R", NR"*R", COOR", NO, CN, C(O)R",
C(O)NR13 R, S(O)nRB, S(O)nNR13R13 , or NRPR'®, wherein each n is independently 1 or

2.
15.  The compound of Claim 14, wherein R'%is an aryl and the aryl is independently selected
10 from:

i) a 5-6 membered monocyclic aryl group;

i) an 8-10 membered bicyclic aryl group having 0-5 heteroatoms
independently selected from nitrogen, oxygen, sulfur, sulfoxide, or
sulfone;

15 iii) an 8-10 membered unsaturated or partially unsaturated bicyclic aryl

group having 0-5 heteroatoms independently nitrogen, oxygen,
sulfur, sulfoxide, or sulfone; or
iv) an 8-10 membered unsaturated or partially unsaturated bicyclic aryl

group having a carboxamide, or sulfoxamide.

20
16.  The compound of Claim 14, wherein R'” is SR>, OR™, OC(0)R"?, NR*R"®, NR"R",
COOR", CN, C(O)R™, C(O)NR" R, S(O):R", S(0).NR"R", or NRPR', wherein
each R is independently selected from H, C,-Cs alkyl, C,-Cs alkenyl, C-Cs alkynyl, C,-
Cs alkylcyano, C,-Cs alkyl sulfone, C,-C¢ sulfonamide, Cs-Cs cycloalkyl, C3-Cg
25 heterocycloalkyl, C4-Ce cycloalkenyl, aryl, alkoxy, aryl(C;-Cy)alkyl, haloalkyl, or

heteroaryl and R™ is C(O)R', COOR"?, C(O)NRR", SO,NR’RY, or S(0).R",
wherein n is 1 or 2 and the alkyl, alkenyl, alkynyl, alkyl cyano, alkyl sulfone, alkyl
sulfonamide, cycloalkyl, heterocycloalkyl, cycloalkenyl, aryl, alkoxy, arylalkyl,
haloalkyl, or heteroaryl is optionally substituted with R,

30 17.  The compound Claim 16, wherein R'2isNRPR'S,
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18.  The compound Claim 17, wherein R and R'¢, taken together with the nitrogen atom to
which they are bonded, form:
i) a 3-8 membered saturated or partially saturated monocyclic group, wherein the
3-8 membered saturated or partially saturated monocyclic group is
5 optionally substituted with R*;
ii) an 8-12 membered saturated or partially saturated bicyclic group, wherein the
8-12 membered saturated or partially saturated bicyclic group is optionally
substituted with R*;
iii) a 3-8 membered saturated or partially saturated monocyclic group having 1-3
10 heteroatoms selected from nitrogen, oxygen, sulfur, sulfone or sulfoxide,
wherein the 3-8 membered saturated or partially saturated monocyclic
group having 1-2 heteroatoms is optionally substituted with R" or R'; or
iv) an 8-12 membered saturated or partially saturated bicyclic group having 1-3
heteroatoms selected from nitrogen, oxygen, sulfur, sulfone, sulfoxide,
15 wherein the 8-12 membered saturated or partially saturated bicyclic group

having 1-3 heteroatoms is optionally substituted with R™ or R,

19.  The compound of Claim 11, wherein R® is the optionally substituted 5-6 membered

monocyclic aryl group or 9-10 membered bicyclic aryl group.

20 20. The compound of Claim 19, wherein the optionally substituted 5-6 membered
monocyclic aryl group is phenyl and 9-10 membered bicyclic aryl group is naphtyl,
quinolinyl, indazoyl, indolyl, or dihydrobenzodioxynyl.

21 The compound of Claim 20, wherein the phenyl group is optionally substituted with 1-4
groups selected from the group consisting of methyl, methoxy, methylsulfone, amino,

25 hydroxy, CF3, OCF3, halo, phenyl, phenoxy, piperazinyl, and morpholino.

22.  The compound of Claim 1, wherein Z is H, halo, Ci-Cs alkyl, alkyny! or phenyl.
23. The compound of Claim 1, wherein R'is Hand Y is NHR' or R"".
24.  The compound of Claim 23, wherein X is NHR'® or OR",

25.  The compound of Claim 23, wherein X is NR'™R".
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The compound of Claim 23, wherein X is NRPRZ,
The compound of Claim 23, wherein X is NRPR',

The compound of Claim 23, wherein R is aryl(C;-Cg)alkyl, aryl or heteroaryl, wherein
the aryl or the heteroaryl of R!7 is substituted at two or more carbon atoms with at least
one R*! and 0-2 Rzz, wherein R is independently selected from OH, CF3, OCF3, O-aryl,
or NRPR! and R? is independently selected from H, Ci-Cg alkyl, CF3, OCF3 S(O)n(Ci-
Cy)alkyl, halo(C;-Cy)alkyl, C2-Cg alkenyl, C3-Cs alkynyl, C3-Cs cycloalkyl, C3-Cg
heterocycloalkyl, C4-Cs cycloalkenyl, aryl, aryl C;-Ce alkyl, heteroaryl, halo, haloalkyl,
SR, OR"?, OC(O)R'?, NR"*R", NR"*R™, COOR'3, NO,, CN, C(O)R", C(0)C(O)RY,
C(O)NRPR™, S(0).R", S(0),NR"R", or NR"*R'®, wherein each n is independently 1 or
2; and wherein the alkyl, alkenyl, alkynyl, cyqloalkyl, heterocycloalkyl, cycloalkenyl,
aryl, arylalkyl, haloalkyl, heteroarylalkyl, or heteroaryl is optionally substituted with R%;
and wherein the aryl group of said aryl(C;-Ce)alkyl is optionally substituted with halo.

The compound of Claim 28, wherein the aryl of O-aryl is independently selected from:
i) a 5-6 membered monocyclic aryl group;
ii) an 8-10 membered bicyclic aryl group having 0-5 heteroatoms
independently selected from nitrogen, oxygen, sulfur, sulfoxide or sulfone;
iii) an 8-10 membered unsaturated or partially unsaturated bicyclic aryl
group having 0-5 heteroatoms independently nitrogen, oxygen, sulfur,
sulfoxide or sulfone; or
iv) an 8-10 membered unsaturated or partially unsaturated bicyclic aryl

group having a carboxamide or sulfoxamide.

The compound of Claim-28, wherein the aryl of R'7is a 5-6 membered monocyclic aryl
group substituted with at least one group selected from CF3, OCF3;, O-aryl, or NRPR® at

the one or more carbon atoms.

The compound of Claim 30, wherein the monocyclic aryl group is phenyl substituted

with at least one group selected from CF3, OCF3, O-aryl, or NRR' at the one or more

- carbon.atoms.
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32.  The compound of Claim 27, wherein NRPR!S is morpholino, piperazinyl,
homopiperazinyl, thiomorpholino, piperidinyl, or pyrrolidinyl, wherein the piperazinyl,
homopiperazinyl, piperidinyl, or pyrrolidinyl is optionally substituted at one or more

carbon atoms with 1, 2 or 3 R* or at one nitrogen atom with R® or R,

5 33, The compound of Claim 24, wherein R'® is selected from C;-Cg alkyl, C3-C6 alkenyl, Cs-
Cy alkynyl, C3-Cs cycloalkyl, C3-Cg heterocycloalkyl, C4-Cs cycloalkenyl, aryl, aryl(C;-
Ce)alkyl, haloalkyl or heteroaryl, wherein the alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, aryl, arylalkyl, haloalkyl, or heteroaryl is optionally
substituted with R*.

10  34.  The compound of Claim 33, wherein R!® is C;-Cg alkyl optionally substituted with one or
more aryl, alkyl, halo, R or R24, wherein each R% is independently CF3, OCF3, SR13,
OR3, NRRY, S(0),NR"*R", S(O),R", or NRR", each of n being independently 1 or
| 2 and wherein each R%* is selected from a 5-8 membered monocyclic group having 1-3
heteroatoms, an 8-12 membered bicyclic group having 1-5 heteroatoms, or an 11-14
15 membered tricyclic group having 1-8 heteroatoms, wherein said heteroatoms of R* are
independently oxygen, nitrogen, or sulfur, wherein R*is optionally substituted with R"

or R,

35. The compound of Claim 34, wherein zero, one, two, three or four atoms of R** are

optionally and independently substituted with R,

20 36. The compound of Claim 34, wherein the aryl is optionally and independently substituted
at one or more carbon atoms with 1-3 R"!, wherein RY is independently selected from

OR?, NRPR’, NR°COR’, or NR’S(0),R’, wherein n is 1 or 2.

37.  The compound of Claim 34, wherein the C;-Cs alkyl is Co-C4 alkyl optionally substituted
with 1-3 groups selected from the group consisting of amino, hydroxy, phenyl, benzyl,

25 and morpholino.

38.  The compound of Claim 33, wherein R'® is C;3-Cg alkenyl optionally substituted with one
or more, aryl, alkyl, halo, R%, or R*, wherein each R? is independently selected from
CF,, OCF;, SR'3, OR'3, NRR", S(0),NRR", S(0),R", or NR'’R'®, wherein each n is

independently 1 or 2, and wherein each R?* is independently selected from: a 5-8
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membered monocyclic group having 1-3 heteroatoms; an 8-12 membered bicyclic having
1-5 heteroatoms; or an 11-14 membered tricyclic group having 1-8 heteroatoms, wherein
said heteroatoms of R* is independently selected from oxygen, nitrogen or sulfur, and

wherein R** is optionally substituted with R or R™.

5 39 The compound of Claim 38, wherein zero, one, two, three or four atoms of R*are

optionally and independently substituted with R

40. The compound of Claim 33, wherein R'3is C3-Cg cycloalkyl optionally substituted with
one or more, aryl, alkyl, halo, R? or R*; wherein each R? is independently selected from
CFs, OCFs, SR, OR"®, NRPR'3, (CH,),NR’R?, S(0),NRPR", S(0),R", or NR"’R",
10 wherein each n is independently 1 or 2; and wherein each R* is independently selected
from a 5-8 membered monocyclic group having 1-3 heteroatoms, an 8-12 membered
bicyclic group having 1-5 heteroatoms, or an 11-14 membered tricyclic group having 1-8
heteroatoms, wherein said heteroatoms of R** is independently selected from oxygen,

nitrogen or sulfur, and wherein R* is optionally substituted with RB or R™

15 41. The compound of Claim 40, wherein zero, one, two, three or four atoms of R** are

optionally and independently substituted with R".

42. The compound of Claim 25, wherein R'®is C3-Cg cycloalkyl optionally substituted with

one or more aryl, alkyl, halo, R%, or R,

43, The compound of Claim 33, wherein R'® is C3-Cg heterocycloalkyl, wherein the C3-Cs
20 heterocycloalkyl is a 5-7 membered monocycle having a heteroatom, wherein said
heteroatom is independently selected from oxygen, nitrogen, sulfur, or sulfone; wherein

the nitrogen atom is optionally substituted with RY.

44.  The compound of Claim 43, wherein the monocycle is optionally substituted morpholine,

tetrahydrofuran, thiomorpholine, piperazine or homopiperazine.

25 45, The compound of Claim 25, wherein RYis independently selected from C;-Ce alkyl, C,-
C alkenyl, C3-Cs alkynyl, hydroxy(C,-Ce)alkyl, amino(C,-Ce)alkyl, Co-Cs alkyl cyano,
C,-Cg alkyl sulfone, C,-Cs sulfonamide, C5-C cycloalkyl, C4-Cs heterocycloalkyl, C4-Cs
cycloalkenyl, aryl, aryl(C;-Ce)alkyl, haloalkyl, or heteroaryl.
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46. The compound of Claim 26, wherein RY is independently selected from hydroxy(C,-
Cg)alkyl, amino(C,-Cg)alkyl, Co-Cy alkyl cyano, C»-Cs alkyl sulfone, C>-Cg sulfonamide,
C3-Cg cycloalkyl, or C4-Cg heterocycloalkyl.

47. The compound of Claim 26, wherein R is selected from C(O)R", COOR",
5 C(O)NR19R19, or S(O)ang, whereinn is 1 or 2.

48. The compound of Claim 27, wherein R'® and R'° of NRPR'®, taken together with the

nitrogen atom to which they are bonded, form:

i) a 3-8 membered saturated or partially saturated monocyclic group, wherein the
3-8 membered saturated or partially saturated monocyclic group is
10 optionally substituted with R*;
ii) an 8-12 membered saturated or partially saturated bicyclic group, wherein the
8-12 membered saturated or partially saturated bicyclic group is optionally
substituted with R*;
iii) a 3-8 membered saturated or partially saturated monocyclic group having 1-3
15 heteroatoms selected from nitrogen, oxygen, sulfur, sulfone or sulfoxide,
wherein the 3-8 membered saturated or partially saturated monocyclic
group having 1-2 heteroatoms is optionally substituted with R'> or R'; or
iv) an 8-12 membered saturated or partially saturated bicyclic group having 1-3
heteroatoms selected from nitrogen, oxygen, sulfur, sulfone, sulfoxide,
20 wherein the 8-12 membered saturated or partially saturated bicyclic group

having 1-3 heteroatoms is optionally substituted with R or R™,

49, The compound of Claim 48, wherein NRR'¢ is the 4-6 membered saturated monocyclic

group optionally and independently substituted at one or more carbon atoms with 1-4 R”.
50,  The compound of Claim 49, wherein the aryl group of R is selected from:

25 i) a 5-6 membered monocyclic aryl group;
ii) an 8-10 membered bicyclic aryl group having 0-5 heteroatoms
independently selected from nitrogen, oxygen, sulfur, sulfoxide or

sulfone;



1. 41E- 05 Breast Cancer BT-549 1.58E-06 4.57E-06 1.41E-05 4.37E-06 Br
Cancer F547D0B-@OE-06 8.51E-06 0.0001 2.63E-05 Breast Cancer NDA- MB- zggt
1. 78E- 06 WOG8H/G886D. 0001 7. 08E-06 *NSCLC: Non- Smal | Cel PCILAISQ01CasHsses ; G
growth inhibition; LC, lethal concentration, total growh inhibiti on. V\hl |l e
this invention has been particularly- BHown and described to exanple
enbodi ments Sthereof, it will be understood by those skilled in the art
that various changes in formand details may be made therein w thout
dlepart i ng4f5 ; (irln the scopd aof$-thmeinhersd ungtureied orrpasie by unspiuraied hisyeloyl
cl ai ms. nnn_nn WO 2011/ 053 PCT/ US2010/ - -
is claimed is: 1.A conﬁ%ﬁglaﬁlpgééf ﬁ%?rga F)S:m&e%glr%englﬁgéflmt%%\ﬁg?lenﬂﬁ@éxg) V\h\/\ﬂgn
Rl is Hand X is NRZR3,QyschR4RR, sulfeidy, drsulfiiddoand 10Z is sel ected from H,
hal ogen, C1-C3 al kyl, C2-C4 al kynyl, aryl, heteroaryl, or C3-

iv) an 8-10 mem%ered unSaturated or partlaﬁy unsaturated 1(9318cyclic aryl

5 group having a carbonyl, carboxamide, or sulfoxamide.

51.  The compound of Claim 48, wherein NRPR! is a 5-8 membered saturated heterocyclic
group having 1-2 heteroatoms selected from nitrogen, oxygen, sulfur, sulfone, or
sulfoxide, wherein said 5-8 membered saturated heterocyclic group is optionally
substituted with hydroxy, amino, C;-Cs alkyl, or phenyl at one or more carbon atoms or

10 nitrogen atoms.

52, The compound of Claim 49, wherein the 4-6 membered saturated monocyclic group is
selected from piperidine or pyrrolidine optionally substituted with 1-4 groups selected

from hydroxy, amino, C;-Cs alkyl, hydroxy(C;-Cg)alkyl, amino(Ci-Ce)alkyl, or phenyl.

53.  The compound of Claim 51, wherein the 5-8 membered saturated heterocyclic group is
15 selected from morpholine, thiomorpholine, piperazine or homopiperazine optionally
substituted with 1-4 groups selected from hydroxy, amino, C;-C¢ alkyl and phenyl,

wherein each C;-Cg alkyl is optionally substituted with one or more amino, or hydroxy.

54. The compound of Claim 51, wherein the 1-2 heteroatoms are nitrogen and nitrogen atoms
are independently substituted with C;-Ce alkyl, C(0) C;-Cs alkyl, or S(0)C1-C3 alkyl,
20 wherein the alkyl is optionally and independently substituted with amino or hydroxy.

55. The compound of Claim 1, wherein R! is methyl, X is selected from NH, or NHR®, and
Y is selected from R®or NHR®.

56. A compound selected from:

4-(3,5 -dimethoxyphenylamino)-Z-(4-hydroxypiperidin- 1-yDpyrido[4,3,-d]pyrimidin-
25 6(6 H)-one;

4-(3,5 -dimethoxyphenylamino)—2—(4-hydroxy-4-(hydroxymethyl)piperidin- 1-yl)
pyrido[4,3d]pyrimidin-5(6H)-one;



cycl oal kyl, wherein the al kyl, cycloal kyl, aryl, alkynyl or heteroaryl is
opt i onalb4r sulestit uted with hal o, al kyl, or cyano; wherein: R2 and R3,

t aken t ogwoOhler1/oaB86h t he nitrogen atomto which they arePbonsedofos#sss 15i) a
3-8 nenbered saturated or partially saturated nonocyclic group having no
het eroat om ot her than the nitrogen atbHt+o0 which R2 and R3 are bonded,
wherein said 3-8 nenbered saturated or partially saturated nonocyclic group
i s independently substituted at one or nore carbon atons with 1-2 R7 and
optional |y sQlgtantinemeperitin-dre)-1(3 fetinctaxprhmpaomo)powiolh3 odmyrrsidingérai n
R7 is hydroxy, E % r!gqégl oal kyl, or NROR9 and R8 is hydroxy(C -C6)al kyl,
aryl, > or (CI—|2)nNR9R16, wherein each nis independently
1, 2, or 3 and the aryl is optionally substituted with halo; or

ii) an 8-10 npe F‘Qt}@xg f%lnﬁﬁé/)lQ B1- %Ppﬂ@)ﬁﬁbﬁlﬁet%‘lﬁ-l%}ﬁh@a yrlmldln-

25i ndependenty sel ect e m ni t'rogen, oxygen, sulfur, XI

sul fone; 45a&l6irmenn WO 2011/ 053861PCT/ US2010/ 054853 - 129 - each R9 i's

i ndependently selected fromH, C-C6 al kyI C3 CG al kynyl, C2-C6 al kyl

cyano, C2-C6 al kyI sul f one, cl oa e,
C3- G5 cycl oalnv@illly 1t4-@8- @f@’tegf"%%elnéfg ﬁVﬁfc’@ ?:‘g[g 3 ﬁlﬂlli’ﬁm%%
het er oaryl , &&0 Pg)eﬁhllﬁgu,_ca%&aymg aI kyI cyano al kyl suI f one,

sul f onam de % het er ocycl oal kyI aryl, arylal kyl, or heteroaryl

is optionally substltuted with R25; Rl is C(0)R9, COOR9, %OQNI@RQ, or
S(0) R9, wher ei@- Hydlr&yjmpeﬁdﬁx,l -YDR4(3- etnﬁed)rernewl)ph@ml&mm@w 1&gl , or

hydr oxy( G - C6) al k RS is aryl (G -C3)al kyl, wherein the aryl group is
mdependentl?yg%‘ilpﬁ S(ABP%t one or nore carbon atonms with 1-3 R11, wherein
R11 is |ndependently sel ected from OR9, NRIOR9, NRICOR9, or NRIS(0)6R9,
wherein n is _sel\ee inofpgri§ 48-Kenyl ,
C3-C6 al kynyld?) ?;’53 1&(3)8'5%11@1 F?)e& gggnﬂg@g}rn%y??%ﬁy%h gg 4

cycligal kenyl ,pyaimillin-H65)-06d hydhdpeléyde; or heteroaryl, wherein the

het er ocycl oal kyl, aryl, or heteroaryl is optionally substituted, wherein

t he heterocycloal kyl or heteroaryl of s optignally.su t ed
with an 20ar ),(IS') gépﬁmléhln‘%r%@mtnﬁé4dﬁﬁﬂ§u@8ﬂ’§fh§ﬁ6nﬂﬁg>é’?' Bg‘?[%gécli]gy% tséé
nmonocycl i c ar% group; ii) an 8-10 nenbered bicyclic aryl group having 0-5
hetero atons i ﬁdependent |y selected fromnitrogen, oxygen, sulfur,

sul foxi de, or sulfone; 25iii) an 8-10 menbered unsaturated or g@ﬁtl ally
unsat urat ed b gy Rl4iRS-4adrinogychihexlaathing)-O-(5-(tidtuercoztiniiphemdepmedeiidois, 3

sel ected fromnitrogen, oxygen, sulfur, sulfoxide, or sulfone; and iv) an
8-10 nember edpyuiniding? @98 partial |y unsaturated bicyclic aryl group

havi ng a carbonyl, carboxam de, or sul foxam de; or 30 the heterocycl oal kyl,

aryl, or hete IS n%ﬂ?@ 15[9[“% [85-dTpyremiad-bon
at on’® vvlth Rliz?fﬂ%’é?@ﬁlﬁo %%W%‘p@ Qﬁ]}l(lﬁg e }edhtfiij}i/ slel zc ed frodnl?%l Co6

al kyl, ggygogéo n(G -C4)al kyl , han(O- 45zt 1fIfIfIfIfI1V\D
2011/ 053861P 2010/ 054853 - 130 - C4)al kyl, C2-C6 al kenyl, -

al kynyl, C3-C6 cycloal kyl, C3-C8 heterocyclo ken
aryl, aryl (@{@emmdpypemdhet@l)cﬂa£3y[trlﬂH%ﬂOdnetthIg&Pklﬁnln%fﬁ’ﬂc%fép &PB‘) R13,

NR13R13, NR13 R CN, C(0)R13, C(0)C(0)R13, C(0)NR13R13,
S(0)"R13, ( o%%@zf?ﬁ?‘§&r°8h1%5ms wherein each n is independently 1 or 2

and the al kyl, al kenyl,
2-(4-methylpiperazin-1-yl)-4-(3-(trifluoro methyl)phenylamino)pyrido[4,3-d]pyrimidin-

20 S5(6H)-one;

2-(3,4-dihydroisoquiholin—2(1H)-yl)-4-(3—(triﬂuoromethyl)phenylamino)pyrido [4.3-
d]pyrimidin-5(6H)-one;

(R)-2-(3-hydroxypyrrolidin-1-yl)-4-(3-(trifluoromethyl)phenylamino)pyrido[4,3-
d]pyrimidin-5(6 H)-one;

25 2-(piperidin-1-yl)-4-(3 -(triﬂuoromethyl)phenylamino)pyrido [4,3-d]pyrimidin-5(6H)-one;



al kynyl, cycloal kyl, heterocycl oal kyl, cycl oal kenyl, aryl, aryl al kyl,

hal oal k¢$43 UOH#®tleroaryl is optionally substituted with R25, wherein the
aryl and weterigmsssh of R12 is i ndependently sel ected fr @GI/USP018/054863
menber ed nonocyclic aryl group; 10ii) an 8-10 nenbered bicyclic aryl group
havi ng 0-5 het eroatons i ndependent|y-B8l-ected from nitrogen, oxygen,

sul fur, sulfoxide or sulfone; iii) an 8-10 nenbered unsaturated
or partl ally unsaturated bicyclic aryl group having 0-5 heteroatons

i ndependent | §- (ﬁnaltmmgepnrldils(bxgldgd}t@ (rs]@lubmmetbml)plmnmgnm)psmnld[éﬁed]pmmlda/r) an
8-10 rrenbereg sat 0 partially unsaturated bicyclic aryl group

havi ng a car @t@rone IQFh te, or sul foxam de; 20each R13 is independently
sel ected from H G -C6 aI kyl , C2-C6 al kenyl, C3- C6 al kynyl, CZ C6 al kyl
cyano, C2- - } {ehify)plR@d [ BLd]pfrBn{ddn-

het er ocycl oa Whr&?@&?&g 15% ken;s/q%ﬂlgjr?gf%ﬁgr)g C%%bg%,kyl[ haf)oal kyl or
het er oaryl , \ﬁkﬁaﬁ’)emm,the aI kyl , al kenyl, al kynyl, aI kyl cyano, al kyl

sul f one, al kyl sul fonam de cycI oal kyl , 25het erocycl oal kyl, cycl oal kenyl

aryl aryl al kyl Ioalk or heter I |l ubstltu

SR14 E 6)(?2%3' %plp?f@@}l 131%1( (tré%?{&f %ﬁ h%l?' 163)ﬂy]§é e[V\il’?er einn
| S 1 or Wﬁfﬁ% (Bif-ond;aken toget her with the ni trogen atomto which
they are bon 45al nhn_nni WO 2011/ 053861PCT/ US2010/ 054853 - 131 - i) a
3-8 nenbered saturated or partially saturated nmonocyclic group, wherein the
3-8 nenber ed Ns@: @qmtxed (6F(tmﬂﬂdrnmbﬂhy1)5phtm»danmd) ﬁ;ﬁn@by@bpmcgw[ﬁaﬂmlmldmﬂ-
optionally substitute ii) an 8-12 nenbered
saturated or Y]f?é‘“rlfl?mqtvlﬁ'%?wl)i?@hmﬁﬁ‘é%ap’éd%grou wherein the 8-12 nenbered
saturated or partially saturated bicyclic group is optionally substituted
wth R25; iii r wbatado ocyclic
group having (‘%L) %(ﬁh?%@%{ﬂéﬁ{oﬁqlnzg{y @édg??g%gﬁ{eﬁﬁr@ggﬁly%%yg?z S[Eﬁ]ur
sul fione or suljfeinidi-5(6AR0aen the 3-8 nenbered saturated 10or parti al | y
sat urated nonocyclic gr oup having 1-2 heteroatons is optionally substituted

with RL3 or R14; or iv) 12 nenbered saturated,or. part.i.all atur ted
bi cyclic gr oGp<4mmﬁgpqm@nﬂeﬂérf‘dét(8#@0§%F@E{Y BOFTR AR H’P’B‘G@ﬁ ¥ %f?%%

sul fur, sulf erein the 8-12 nenbered saturated or
15parti ally ?%H)rglltrg%rdg&g@c%gg group having 1-3 heteroatons is optionally
substituted with R13 or R14; (b) when RL is Hand Y is NHRL7 or R17, then

-- X is OR18, NCSE R 4W5iﬁbﬁrorhiﬂﬁﬁb PASy 1 amirin dNRA, B2y drepydida Bi3 Idh?}’Hmlﬁllai'?ogen,
Cl- C3 al kyl al ky , tero ryl, or C3-C8 cycloal kyl, wherein
the al kyl , alwmﬁrld1%§rdl)6%ﬂ1WPPaf§?‘9F onagy el’net eroaryl is optionally

substi t ut ed wi th hal o, al kyI or cyano, wherein: Rl7 is selected from

o yég ) alég é}ll%ﬁd@/ tyle%mlg %?%g@ir@ﬁloro gd §/1Q§11rﬁ’)51§’31r1d0[34 31d|]1§yr1m1d1n-

25het’er oaryl € or nore on atons W th at | east one
R21 and 0-2 RR@rabfle bytRodlytidegr oup of said aryl (G -C6)alkyl is optionally

substituted wi th hal o;
(S)-2-(3-aminopyrrolidin-1-yl)-4-(3 -(trifluoromethyl)phenylamino)pyrido[4,3-

d]pyrimidin-5(6 H)-one hydrochloride;
2-morpholino-4-(4—(triﬂuoromethyl)phenylamino)pyrido [4,3-d]pyrimidin-5(6H)-one;

20 2-((1 R,4R)-4-hydroxycyclohexylamino)-4-(3-(triﬂuoromethyl)phenylamino)pyrido [4,3-
d|pyrimidin-5(6H)-one;

2-(4-oxopiperidin-1-yl)-4-(3 ~(trifluoromethyl)phenylamino)pyrido[4,3-d]pyrimidin-
S5(6H)-one;

2-(3,4-dihydroisoquinolin-2(/ H)-y1)-4-(4-(trifluoromethyl)phenylamino)pyrido[4,3-
25 d|pyrimidin-5(6H)-one;



R21 is independently selected fromOH, CF3, OCF3, 0O-aryl, or NRL5R16;
45z1:1 4§43M0DOAMI11 WO 2011/ 053861PCT/ US2010/ 054853 - 132 - C(0) NR13R13,
S(0) " R13,W8(20)17088863R13, NR13C(0) NR13R13, NR13C(0) R13, NRCI(US2QRDL3A853
NR13S(0) "R13, or NR15R16, wherein each n is independently 1 or 2 and wherein
the al kyl, al kenyl, alkynyl, cycl oal«M4,- heterocycl oal kyl, cycl oal kenyl,
aryl, arylal kyl, haloal kyl, or heteroaryl is optionally substituted with
5R25; R18 is sel ected from Cl-C6 al kyl, C2-C6 al kenyl, C3-C6 al kynyl, C3-C6
cycl oal kyl , ms-w(thuéhleramqthylh:dnlemb -6 7@t|1hyzﬁoc[9',(2l,3d‘aiakelnpll S-alpyyazin-5(4H)- “yD)-4-

e o o2 ol LG SR R ot SR PRl g oot

het er ocycl oal kyl, cycl oal kenyl, aryl, arylal kyl, hal oal kyl, or heteroaryl
is optionally. mh ent hyorsRIdacs from
2 201 onal |y USRSV B Sl Rl i pRIARDL i aslans i)

am no( C2- C6) ahkyl , C2-C6 al kyl cyano, C2-C6 al kyl 15sul fone, C2-C6 :
sul f onam de, C3-C6 cycI oal kyI C3-C8 heterocycl oal kyl, C4-C6 cycl oal kenyl
aryl, aryl (G- CG al k t.eroar er the al.

al kehyl ,  al kKYHGYC Opéinéglfrm a)a% 4%1%%%‘1‘" 36?@“@%@%%"3@ 3 6@%‘1 5?5\/?(@
heterocycloab%y , cycl oal kenyl, aryl, arylal kyl, hal oal kyl, or heteroaryl
is optionally Substituted with R25; 20 R is C(O) R19 CI)OR19 C(0) NR19R19 or
S(0)R 9, wherein nis 1 or 2; each R25 is independently selected from

hydr oxy, hyd(@)@(@rrcﬂﬁ)ramwdmma -4-C-(tmifkytomeOR- phemil kv imp)pyride FCH-ditykipmgin:
C3- Coeycl oal k C3-C8 h %ﬁrocycl oal kyl, C4- 25C6 cycl oal kenyl ,
aryI(G-CG)aﬁéﬁ)'on&r Arochoride: hal oal kyl, oxo, oxine, CF3, SR13, OCF3, ORIL3,
OC(0) CH2R13, NR13R13, NR13R14, NHC(0) R13" (CH2) nNNR13R13, COOR13, CN,
C(0)R13, C(O < ( ) NRdA 5RI 6,

wher ei n each&—gg (S fﬁr%geﬁééﬁgr?f y ﬁﬂggﬁdﬁeﬁ (F;])ea erocgglé%al ) w

opti@nal |y sqﬁﬂnbmmeemylyphemmﬂmmidbm dhrydmﬁdlnéi(ﬁﬂwoeﬁ R |s CHS t hen X
is NH2 or NHR6, Y is NHR6 or R6, and 452n nnn nni

2011/ 053861PCT/ US2010/ 054853 - 133 - H, C3. al ky, -CA

al kynyl , aryR:(beraytangae (4 &Flﬂ@Sto@etW}Hhé@fl?&}m W%@Pg‘ T’gblﬂi’ém&fi%y%(ﬁfi%ne,

cycl oal kyl, aryl, al kynyl, or heteroaryl is optionally substituted with

hal o, aIkyI no |4 2

The corrpoundzcgj @&mﬂlﬁf )Wﬁ}{@ﬁ?@%h%ﬂﬁhd% &é}{y‘fﬁ %ﬁdé{q d@g}@gﬁrr(ggund of
G aimil, whesgdm.-bik;is H and X i's NRAR5. 4. The conpound of C aim 2,

wherein NR2R3 is a 3-8 nenbered saturated or partially saturated m)nocycl iC
group having no heteroatom ot her than the nitrogen at %mto wh ch, 1&? and
R3 are bonded$)-Wibféeflnorahenyethytnminer&¢-6afluprimsthdphgayamipe Ryrlélﬁ “at ed

yclic gr endently substituted at one or nore carbon atons
tﬁgl-Z R7 M%@%ﬂ%ﬂgy Substituted at one or nore carbon atoms with 0-4
R8, wherein R7 is hydroxy, heterocycloal kyl, or NROR9 and R8 is
hydr oxy(Gi - C@)@dek%hydr@rzw pyerBQ)métg’ﬂaﬂlMRgr (tfludr@ri2hyHRERY] wher ei n each

n is independently and the aryl is 15optionally substituted with
hal 0. 5. The mm@@m@b[éﬁ cﬂpmlmdzn S(HOreeh NR2R3 is sel ected froman 8-10
menbered bicyclic aryl group having 0-5 heteroatons independently sel ected

from nitrogen, O HShen,Siit)4-HH iR et 3p Rty ABRRo)pyrido[4,3-d]pyrimidin-
5(6H)-one;

20 2-(piperidin-4-ylmethylamino)-4-(4-(triﬂuoromethyl)phenylamino)pyrido [4,3-
d]pyrimidin-5(6 H)-one hydrochloride;

2-(tetrahydro-2H—pyran-4-y1amino)-4-(4-(triﬂuoromethyl)phenylamino)pyrido [4,3-
d|pyrimidin-5(6H)-one;

2-(1,4-diazepan-1-yl)-4-(4-(trifluoromethyl)phenylamino)pyrido[4,3 -d|pyrimidin-5(6H)-
25 one hydrochloride;



6. The conpound of Claim4, wherein the 3-8 nenbered saturated or partially
sat ur at és320W0Avdycl ic group is substituted with hydroxy or amne. 7. The
conpound WP 20158866, wherein the 3-8 nmenbered sat ur at ed POT/USa010i08d853/
saturated nonocyclic group is azetidine, piperidine or pyrrolidine, wherein
the azetidine, piperidine or pyrrolidi4de is independently substituted with
1-3 hydroxy or am no group and optionally and independently substituted

wi th hydroxynmethyl at the one or nore carbon 25atons. 8. The conpound of

Cl ai m 3, whe2€ihinzR4dins3-gde@t @dfldarometHy]) Slenghnan®pyrida #, 3ridydeidicd ©8))- al kyl
and R5 is arﬁ?ﬁgCl C3)al kyl, wherein the aryl group of aryl (G -C3)al kyl of
R5 i s indepe ntly substituted at the one or nore carbon atons with 1-3
R11, wherein Rl11l is independently selected from OR9, NROR9, NROCOR9, or
NR9S( 0) nR9, [AfhifdY)- ihydropyrido[4,3-d]pyrimidin-2-
2011/ 053861P¥IK?L§§5281%?(§§ %%fg{of(%&%hﬁmn he cor?\p!%)tc}nél/ o] y [mczll]pyv\,her ein RO
i s i ndependepkhn®eletpl pblerfyl pmtlanc@ifogsmadekyl , C2- C6 aI kenyl, C3-C6

al kynyl, C2-C6 al kyl cyano, C2-C6 al kyl sulfone C3-C6 al kyl sulfone C3- C6

E e o s i B bR P e b e P oot 1 o

het er oaryl , hﬁh&nqﬂgHebgyl 5al kenyl, al kynyl, al kyl cyano, al kyl

sul f one, sul am de, cycIoaIkyI heterocycloalkyl cycl oal kenyl , aryl,
aryl al kyl , hal oal kyl , or heteroaryl is optionally substltuted mnth R25.

10. The corrpom(dymmey]anmcg A-pharigioroMeihy D NriRGlantibo Jplyade ézﬁpdmmdm@dm@(@ﬁi)ﬂ 10,
wherein R6 is selected from Cl-C6 al kyl, C2-C6 al kenyl, C3-

al kynyl, C3-€8%cycl oal kyl, C3- CBheterocycIoaIkyI C4- CB cycloalkenyl, aryl,
aryl (G 10C6)a|ky|’ or heteroaryl wherein the aIkyI al kenyl , al kynyl,
cycIoaIkyI, | r @zkyl or
het er oar yl opt?%%gb%al %ﬁl g%*@@%(%5%5M%gﬁ@%%kﬁﬁﬁ%%gﬁgﬁtg» alntll
wher@i n the dippinddinRR 6 H$-oae optlonally substituted aryl selected fromthe
group consisting of: i) a 5-6 menbered nmonocyclic aryl group; 15ii) an 8-10

menbered bicyclic aryl group_having Q-5 heter.qatons dent | cted
from nitrogekk %%y@@ﬁmps’lﬂﬁrﬁtldmshb’%ﬁwﬂge‘l &5&“ H?rPHﬁleBpﬁgnyTamlno gyf@eﬂa "8-10
menber ed uns%h@rr %{l%l ally unsaturated bicyclic aryl group having
0-5 heteroato pen ntl'y selected from 20ni trogen, oxygen, sulfur,
sul f oxi de or sulfone and iv) an 8-10 nmenbered unsaturated or parti aIIy
unsat ur at ed tzt(gy @it/ 551 patidi GO pmétaylaminog-4e(@ (adfiydrome iy Dpxeanyiadeno)or

sul f oxam de. The conpound of Caim 12, wherein the aryl of R6 is
optional ly s@ﬁ@@@[ﬂt}t@w]&lﬁnfbﬂé &Y)-2%pore carbon atonms with R12, wherein each
R12 is independently selected from Cl-C6 al kyl, OCF3, CF3,

S(0)p(C -CA) ynyl, C3- C6
cycl)lgal kyl , %3&&40%%@%0%6@% Pﬁelthyé% 1&%? 43h %ﬁ%mnﬁhﬁ%@r}%&l ar yI Cl- C6
al kyl, het er @afiyd)pytdd[9.3- d]pjzmaidkrylswhsm OR13, OC(0)R13, NR13R13, NR13R14,
COOR13, NO2, CN, C(0)R13, C(0)C(0)R13, C(0)NR13R13, S( 0) R 3, S(0)nNR13R13,
or NR15R16, 30wherein each n is independently 1 or 2; cl \ﬁlner ein t)he

al kyl , al kenyr(4-GdiketyllamingBnethylmperidin- 13)-4- (%ﬂﬂuommﬂh )phenylamino

2011/ 053861PCT/ ﬂ%%l%p%m?%g 5’(6[%)”? cycl oal kyl, heterocycl oal kyl
5 . :

cycl oal kenyl , PYH oal kyl , or het er oar yl is optionally
substituted with R25. 14. The conpound of Claim 13, wherein Rl12 is

i ndependent | y_ge ﬁt@%gﬁﬁiaidl%l@ﬁn@ 4ad4k(yﬂ1ﬂud£&&eth@ﬁ&ny5@ﬁ)m)@@1d@4)3al kyl ,
hal o( G - C4) al kyl al kenyl, C2-C6 al kynyl, C3-C6
d]pyrlmldln -5(6H)-one;
(S)-2-(1-(methylsulfonyl)pyrrolidin—3-ylamino)-4-(4—(triﬂuoromethyl)phenyl
amino)pyrido[4,3-d]pyrimidin-5(6H)-one;

2-(4-(2-hydroxyethyl)piperazin-1-yl)-4-(4-(trifluoromethyl)phenylamino)pyrido[4,3-
d)pyrimidin-5(6H)-one;



5cycl oal kyl, C3-C8heterocycl oal kyl, C4-C6 cycl oal kenyl, aryl,

aryl (G 446)alnkying heteroaryl, halo, SR13, OR13, OC(0)R13, NR13R13, NR13R14,
COOR13, N©R,200M5386(0) R13, C(0) NRL3R13, S(0)R 3, S(0)" NRPBRIB2010/0548FR15R16,
wherein each n is independently 1 or 2. 15. The conpound of C aim 14,
wherein R12 is an aryl and the aryl 4Blei-ndependently sel ected 10from i) a
5-6 nenbered nonocyclic aryl group; ii) an 8-10 nenbered bicyclic aryl
group having 0-5 hetero atons independently selected fromnitrogen, oxygen,
sul fur, sul f oxi-deydretynsethfpigsridibil +yil)-4-g41(18H1hOr omentine yphen Wims aiblryatde th, br
partially unsaturated bicyclic aryl group having 0-5 heteroatons

i ndependent | §IPAFMiGN0Tb85en, sul fur, sul foxide, or sul fone; or iv) an
8-10 nenbered unsaturated or partially unsaturated bicyclic aryl group

havi ng a carboxanide, qr ¢ Wel=N . The & - | 0 dhfhin-2-
wherein R12 thyg%ggkb%l(éS(H@%?%gﬁ)ﬁ%%énuzgﬁgmwgémg\l‘ﬂlpgﬂ( 0) R13,
C( 0) NR13R13, yi$figeridRbS4-caftdkyMRI3R13, or NR15R16, wherein each R13 is

i ndependently selected fromH, Cl-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,
C2- 6 al kyl cyano, C2-C6 al kyl sulfone, C2-C6 sul_fongm’ d?p C3- C6

cyclfal kyl, T34-C8(2bhdoarsbylenipeipkye-1-cerhooslpiperigat ke -(3@10?0 al koxy,

aryl (G -C6) al kyl J . > Rl4 is C(0)R13, COOR13,

C( 0) NRL3R13, %@Nﬁ?%ﬁ%méﬂrwg%%%ﬁ&%%gSg@ﬁ) %’1 or 2 and the al kyl,

al kenyl , al kynyl, al kyl cyano, alkyl sulfone, alkyl sulfonam de,

ol oal Kyl 1o et G e | v bat ruted v th Ros. asLt
ITIELE1T111 1 mabyBohandwssepcTolicdioriondsis h-ong - 18. The conpound O ai m
17, wherein R15 and R16, taken together with the nitrogen atomto which

t hey are bonded, r . i) a 3-8 r. I .

sat ur at ed mgcfgbgcilﬁcén 61?18}?6?701%)’5%(1}/ %ﬁnﬁn?)gg@ﬁgﬁggﬁgg e@tp gg[%}g{rl%{ﬁgmg%%%t ially
sat yg at ed nogﬁgygﬁﬂﬁkgggy@n&s 5optionally substituted with R25; ii) an 8-12
menbered saturated or partially saturated bicyclic group, wherein the 8-12
menbered saturated or partially saturated bicyclic group is optignally
substi t ut ed @S, BR-aminocydlphickykngn®-hrEhfiefleeroguthyDRhenty 18ping 4t lﬁa@ﬁz

sat ur at ed anf%XCLiC %gggp havi ng 1-3 10het eroatons sel ected from nitrogen
oxygen, sul f #PYTEHATSARHSONE | f oxi de, wherein the 3-8 nmembered saturated or
partially saturated nono cyclic group having 1-2 heteroatons is optionally
substi tut ed ‘Q’-(grR,E@ﬁz-%ﬁlirféje%lpﬁéxy'léfﬁinéﬁét1@2—lt2iﬂiﬁef’dh@dﬂe5d)fﬁlaﬁylamtr®dp}qfdoph3-t ially
saturated bicyclic group having 1-3 heteroatons selected fromnitrogen,
oxygen, sul f ullpyrsuidimeh@H)snkf oxi de, 15wherein the 8-12 nenbered saturated
or partially saturated bicyclic group having 1-3 heteroatons is optionally
substituted with 3.or R14.. 19.The. c of i ] £ s the
optilénal |y sG%@¥$5%}@6m§9%”ﬁgﬁﬁ§gganﬁgﬁg§g@%@%%méggyﬁ%%%ﬁ%ﬂggbg?%%ﬁ%%nbered
bi cyclic aryhﬂ ﬁﬂﬂgﬁkg@ggQﬂgbe conpound of Claim 19, wherein the optionally
substituted 5-6 nenbered nonocyclic aryl group is phenyl and 9-10 nenbered
bicyclic aryl group is naphtyl, quinolinyl, indazoyl, indolyl, or

di hydr obenzocﬁ-Qmmtb-.4-a&ﬁﬁh@cmﬁpﬁmﬂl@ﬂ-(@I-(aﬁﬂﬁdzwe%ﬁ]é]?@nﬁlaﬁﬁéo)ﬁﬁ%ﬁlﬁ[ﬁ3gr oup
is optionally subslltg%@ﬁ wth 1-4 groups selected fromthe group
consi sting of/IRE{Rin- H8%y, nethyl sul fone, ami no, 25hydroxy, CF3, OCF3,
hal o, phenyl, phenoxy, piperazinyl, and norpholino.

2-(4-ethylpiperazin-1-yl)-4-(3 ~(trifluoromethyl)phenylamino)pyrido[4,3 -d|pyrimidin-
20 5(6H)-one;

2-(2-morpholinoethylamino)-4-(3 (triftuoromethyl)phenylamino)pyrido[4,3 -d]pyrimidin-
5(6H)-one;

2-(3-aminocyclohexylamino)-4-(3 ~(trifluoromethyl)phenylamino)pyrido[4,3-
d]pyrimidin-5(6H)-one;



22. The conpound of Caim1, wherein Zis H halo, Cl1-C3 al kyl, alkynyl or
phenyl . 423.1dfhenngonpound of Claim 1l, wherein RL is Hand Y is NHRL7 or R17.
24. The cwopouwmdsssi Cl aim 23, wherein X is NHRL8 or ORLBCTAB2010l08486DNpound
of Caim23, wherein Xis NRL8R19. 4541 innn_nn WO

2011/ 053861PCT/ US2010/ 054853 - 137 --12G.-The conpound of C aim 23, wherein X
is NR1I9R20. 27. The conmpound of Claim 23, wherein X is NR15 R16. 28. The
conpound of O aim 23, wherein R17 is aryl (G -C6)alkyl, aryl or heteroaryl,
wherein the al(yJ(memyIstoﬂmé)péps@azrin-ll 4R TtrifBosumbghyhpeed amino) gyoidet 4. fror e
carbon atons with gﬁ}st Sone R21 and 0-2 R22, wherein R21 is
mdependentlfﬂ@@ﬁ% P "O%°OH, CF3, OCF3, O-aryl, or NRI5R16 and R22 is

i ndependently selected fromH, Cl1-C6 al kyl, CF3, OCF3, S(0)n(C C4)al kyl,

hal o(G - C4) a y! Y45 MhidinCRo6

het er ocycl oallz E}{Horphgﬁ %m%j( (ﬁlgﬁéf&@etﬁylh}h@wlam%lﬁ%& k%}]fhet e?%a??;l
hal o, hal oal kid;, SR13, CR13 OC(0) R13, NR13R13, NR13R14, OOOR13 NC2, CN,
C(0) R13, C(O)C(O) R13, 10C(0)NR13R13, S(0)"R13, S(0)"NR13R13, or NR15R16
wherein each n is independently 1 or. 2; an ere al ken

al kynyl , cyclzdémwlplm@m d )c%(é%n(w& uotquBE ﬁl\ﬁhlv@ﬁiﬁfmgi’wéoﬁﬁﬂ]ﬁﬁw n-

hal oal kyl , éég@o(ﬁ]yl al kyl, or heteroaryl is optionally substituted with
R25; and whef it aryl group of said aryl (G -C6)alkyl is optionally
substituted with halo. 29. The conpound of C aim 28, wherein the aryl of
O-aryl is i n@ﬁp@@.ﬁpdﬂoxysqﬂﬁﬁyle&yfamm) -4-53 Itrﬂu&oﬁla&mir}p&amadammnpmdﬂ[ﬂé aryl
group; ii) an 8- nmenbered bicyclic aryl group having 0-5 hetero atons

i ndependent | ﬁ]m’éllf@étneﬂ f)-9R%ni t rogen, oxygen, sul fur, sul foxide or sulfone;
iii) an 8-10 menbered unsaturated or partially unsaturat ed bicyclic aryl

group havi ng [eato Ry PEAE S ninSHde]4,3-
20sul f oxi de '2’&?’5&%8” P Xlgt%ﬁﬁgﬁ%gniné%gpggt%unsgt%r ated 1(rjlr padré'z[l ally
unsagurat ed g]@fﬁllnugh -s6yH-oge:oup having a carboxam de or sul foxanm de. 30. The
conpound of aim 28, wherein the aryl of RL7 is a 5-6 nenbered nonocyclic

aryl group substituted with at | east ope gro se ted from
CF3, OCF3, O{&)-H(- h@drowmmymopzst%ﬂa@ﬁ@)&ﬁn@ﬁﬁu% FIB@&DBBE%%E 31. The

conmpound of d a| ocyclic aryl group is phenyl
substituted WHR B rlclloéggtcﬂ rgmgr]lgu@ q%éct ed from CF3, OCF3, O-aryl, or
NR15R16 at the one or nore carbon atons. 45z1 1flflflJ11 WO

2011/ 053861P((:§/1 y@g@;@{ogﬂsggnﬂpmn 2-A2uniihe)- Acommﬁndrocnfeﬂ&l@hm}m wherein

NR15R16 is norpholino, piperazinyl, honopiperazinyl, thionorpholino,
pi peri di nyl , aunn@)pyndxb[ﬂérﬂyyﬂmm%ﬁéﬁfﬁ e pi perazinyl, honopi perazinyl
pi peridinyl, or pyrrolidinyl is optlonally substituted at one or nore

b t ith 1 ' R14.
o e ety L ORGP i 2

C3-C6 al kenyl TidER-Akbkyoydmid€3- C6 cycl oal kyl, C3-C8 heterocycl oal kyl,
C4- C6 cycl oal kgnyl aryl, aryl (G C6)al kyl, hal oal kyl or heteroaryl, V\,her ein

t he al kyl, al kenyl, alkynyl cycl oal kyl, heteroc cIoaIk I cycloalkenyl
aryl, arylal KRD)-2, h2doabdeyIN-(lofS-pret- éﬁ%:éﬁrl,fluor@n%bx RHRRY mngoaésﬁc ituted with

R25. 1034. The oun ai m 33 Giald al kyl optionally
substit ut ed vﬁlﬁﬁg% C&[Efﬁrﬁ‘? rg?lgnzg%g]ﬁ%ﬂa:?bg)éﬁ% or ' R24, wherein each
R23 is independently CF3. OCF3. SR13, ORL3, NRL3RL3, S(0)6NRIZRLZ. S 0) R13,

or NRISRI6, eaphiolnbipfbng-independantiu. Lyu-B-anthuberdih each R24 1
selected from ered nmonocycl |c(6§@oup havi ng 1-3 het eroatons, an

8- 120menber edplengholin@pyidnip.3Hapyrimgidin-§(HbtaCoat ons, or an 11- 14

2-((18,25)-2~(phenylsulfonyl)cyclohexyl amino)-4-(3-(trifluoromethyl)phenyl
amino)pyrido[4,3-d]pyrimidin-5(6H)-one;

2—((1S,2R)—2—aminocyclohexylamino)-4-(4-(triﬂuoromethyl)phenylamino)pyrido [4,3-
d|pyrimidin-5(6H)-one;

25 2-thiom0rpholino-4-(3-(triﬂuoromethyl)phenylamino)pyrido[4,3—d]pyrimidin—5(6H)-one;



15menbered tricyclic group having 1-8 hetero atons, wherein said hetero

at ons ofsR4rare 1 ndependent |y oxygen, nitrogen, or sulfur, wherein R24 is
opt i onal IwWo=o0hgsBgeut ed with RL13 or R14. 3 5 . The conpouRdTafS2@as4ss34,
wherein zero, one, two, three or four atons of R24 are optionally and

i ndependently substituted with R13. 2086. The conpound of C aim 34, wherein
the aryl is optionally and independently substituted at one or nore carbon
atons with 1-3 Rn, wherein R11 is independently selected from OR9, NROR9,
NROCOR9, or NRIS(EdnyROyriddyer @i (arifudrs niktlof)pRenydamiogpycidnfgodsdtbyomiGhei(od/B4,
wherein the CI-C6 alkyl is C2-C4 al kyl optionally substituted with 1-3
groups sel ecP®d fromthe group consisting of am no, hydroxy, phenyl,
benzyl, 25and norpholino. 3 8 . The conmpound of C aim 33, wherein R18 is

C3-C6 al kenyl, gptionally. substjtuted W abWhvridiaky! , hal o,
R23. ot Rod, ZHRGPEPROLIERIDEH| Y A0 h R ARRaR R R P8 ors
SR13, OR13, idin-B6Q)DRL3R13, S(0) R 3, or NRL5R16, wherein each n is

i ndependent |y or 2, and wherein each R24 is independently selected from

a 5-8 45zl IfIflIftflfll WD 2011/053861PCT/ US2010/ 054853 - 139, - nber ed
nmonogycl i c g%ﬁMﬁ&Qdé—%ﬂ‘-@e@@ﬂ%@@Fﬁél?ylmhe@@@%%@éﬁig?ﬂdr@?ww’g? havi ng

1-5 heteroatons;. of,. -, ieyclic group having 1-8

het er oat ons, dfﬁyé%lfihnq% }’]aé‘il%éf@g@%&g%&%?? 4 is independently sel ected
from oxygen, nitrogen or sulfur, and wherein R24 is optionally substituted
with R13 or Rig¢1r239-4TBeeonppundusio hitaypsylanher) e edibgdmpyode 4.3t wo,
three or four atons of R24 are optionally and independently substituted
with R13. 4o.d]mhénidmdmmn@ky@pg¢&ﬂ)@3?taw ein R8 is C3-C6 cycloal kyl
optionally substituted with one or nore, aryl, alkyl, halo, R23 or R24;
wher ei n each .S, l.nde ently sel Y Ne) OR13,
NR13R13, (mﬁ%ﬁﬁééﬁ§r}g§g‘§§ﬂ?ﬁ§f§‘ﬁf§)h€%€%§&@1 ',%ﬁﬂkﬁgt g e‘i%r?lleach nis
i ndggendent | y,.% Ado[@ndipheneiin sedbos24 i s independently selected froma
5- 8q?13rrber ed%ﬁ%}lcl i[c ch]oup havi ggg)l-B het er oat ons, an 8-12 nenbered

bi cyclic group having 1-5 heteroatons, or an 11-14 nenbered t(ﬁi g @lﬁi Cc_group
havi ng 1- 8 he-gr-aatopiperidinel-gh)r-Salirdmiephenybmipppgride (4 Rodl Pydmidigy E &t |y
sel ected from ox n,, nitrogen or sulfur, and wherein R24 is optionally
substituted y@F&%ﬁ@%r R14. 15 41. The conpound of C ai m 40, wherein zero,
one, two, three or four atons of R24 are optionally and indepegde&%j%_
substituted w th o) drskyBtoefllial My 135y ridofve 8 el py rirti8in- 006,
cycl oal kyl om F%R}a%ﬂ%fhs t%%%{ﬁt%at ge{gnl\% t hyglfrll)e or %?@I aryl, alkyl, halo, R23,
or R24. 43. The conpound of Caim 33, wherein RI8 is C3-C8 | .

het er ocycl oal kyd-amihplietitict hel)@B(CBoRBMberelasipe)RyHIRIH 3 - DY HMBdiR-Hpifheied
nonocycl e having a heteroatom wherein said heteroatomis independently

sel elc%ed from %’é‘?f} “ni trogen, sulfur, or sulfone; wherein the nitrogen
atomis optionally substituted with R19. 44. The conpound of Cl aim 43,
wherein the [ [-9Palal ;i nk etidh Ab@lgvao[4,3-d]pyrimidin-

t et rahydr of UEE?%%[%%#S?%%%HO;@%% glz%{gg?ﬂr?eﬂbggghomp?%gygfi E]e. 2545. The
conpound of Ch@iHmoead, wherein R19 is independently selected from Cl-C6

al kyl, C27 C6 al kenyl, C3-C6 al kynyl, hydroxy(C2-C6) al kyl,

am no( C2-Co6) al kyl, C2-C6 al k

yl. c , -6 al kyl ,sul f. :
sul f onani de, @Je@'bryﬁloﬁh‘l’%fﬁr{nn@%?%(h'g% @P&V(?P%E?'IY%@&@%}%@% %:nf/:g ¥al kenyl ,
aryl, aryl (G - Y 1k .of@l heteroaryl. 45A" 1flflflflfl1 WO
2011 onshel PO S S Bl RlgRsBfheorl hel o compound of O ai m 26, wherein
R19 is independently selected from hydroxy(C2- ) .
20 (R)-2-(4-(3-aminopyrrolidin-1-y1) piperidin-1-yl)-4-(3-bromophenyl amino)pyrido[4,3-

d]pyrimidin-5(6 H)-one hydrochloride;

(R)-2-(3-aminopyrrolidin-1-y1)-4-(3 -bromophenylamino)pyrido[4,3-d]pyrimidin-5 (6H)-

one hydrochléride;

4-(3-bromophenylamino)-2-(3 ~hydroxypiperidin-1-yD)pyrido[4,3-d] pyrimidin-5(6H)-one;



C6) al kyl, am no(C2-C6)al kyl, C2-C6 al kyl cyano, C2-C6 al kyl sul fone, C2-C6
sul f onagk ae;jnG3+G6 cycl oal kyl, or C4-C8 heterocycl oal kyl. 47. The conpound
of C ai ma6,20issssiin R2 is selected from C(0)RL9, COORLPCTAGSLANMNRBIRLY, or
S(0)R19, wherein n is 1 or 2. 48. The conpound of C aim 27, wherein R15 and
R 6 of NRL5R16, taken together with thgtoi trogen atomto which they are
bonded, form i) a 3-8 nenbered saturated or partially saturated
nmonocyclic group, wherein the 3-8 nenbered saturated or partially saturated
monocycli ¢ gyRUR(3-aml@eRtonmal il-yl)siu@sirbmopledhylintihoR26do[#i3)y dlaprididiz-Stehber ed
saturated or partially saturated bicyclic group, wherein the 8-12 nenbered
saturated or opahYdra¢h19r1@€at urated bicyclic group is optionally substituted
wi th R25; iii) a 3-8 nmenbered saturated or partially saturated

Ut sul {BREP GNP TR OB AR AT P aRe R proraer

partially satyeai@dcimenegyclic group having 1-2 heteroatons is optionally
substituted with  R13 or R14; or iv) an 8-12 nmenbered saturated or partially

saturated bicyclic group having 1-3 heteroatons selected fram.nit n, .
oxygén, sul f ér(4-lwambpheylaming 'ﬂéydrz@vm@(?r&%1t>ﬂ§°¥§-ﬁil§‘=%@%€%@mﬂ§)§f8‘?€ed |
or partially saturated bicyclic group having 1-3 heteroatons is optionally

substituted with R13 or .R14. 49.7The co . a4 F=)) R16i s
the 4-6 menbeér@@REPDIPSH B'Air'ﬁﬁlpfgé@Er:hr%lorgﬁ?eglg%ﬁg%@?gﬁ%[IH]S; ‘gﬁy iﬁ%‘ﬁéé‘% ggrﬁé ly
substituted gl RRBIRIdeOr e carbon atoms with 1-4 R25. 50, The conpound of

Cl aim 49, wherein the aryl group of R25 is selected from 25i) a 5-6
menber ed nonocyclic aryl group; ii) an 8-10 nenbered bicycl |g ryl group
havi ng 0-5 heSphqathoomopiedglpenmue:-(4y(1skidsety@irmpony ATQFeRI1Bxy gen,

sul fur, sulfoxide or sulfane;. nnn_nn WO 2011/ 053861PCT/ US2010/ 054853
- 141 - i )Ylmr@Q[%@g'ﬁiﬂ%H}l@B'Sz%@%?’at ed or partially unsaturated

bi cyclic aryl group having 0-5 heteroatons i ndependently sel ected frctl)m
nitroagen, oxygen XA 8im@hy] st looseridin-1-yl)pyrido[4,3-d]pyrimidin- i v)
an EB510 rrenbeéggjd]bﬁ)nsaﬁ)&lglﬁya{%%gllogr@tggr&ti al}lly un?;tﬁeur at edY)bpi cyclic aryl 5group
havi ng a car bsyegh-one;ar boxam de, or sul foxam de. 51. The conpound of C aim
48, wherein NRise is a 5-8 nenbered saturated heterocyclic group having 1-2

hetero atons sel ected from nitrogen,. oxygen, .su,fu : O o) ul f oxi de,
wher ei n sai d %(‘Bamé‘?ﬁﬁ’&?eé‘émsbTY[?F‘ggIBﬂOW%Pﬁ@g%%%’351@8{3%&!({518ggt]?)o(?lnaels ly

substituted w :oxy, amno, Cl-C6 al kyl, or phenyl at one or nore
car bon atons%o}?d%%%(ﬂ{l%gen atons. 52. The conpound of C aim 49, wherein the

4-6 menbered saturated nonocyclic group is selected from pi,pgr({j’%i ne or
pyrrolidine OQI(jlih?aﬂokypi@Hﬂixﬁhi1t—jdb—ée{mh/t0t1ﬁ atnino)gy a4, 3sApEdn P Wdr oxy,
am no, Cl1-C6 al kyl, hydroxy(C -C6)al kyl, am no(C -C6)al kyl, or phenyl. 53.

The conpound of Cl ai m51, wherein the 5- Thered sat terocyclic
groupsis 15s e12é@ltliaziR)ﬁz@mlrmyﬂﬁb@iYP?él}ln?hf"g%rgm‘iﬂff“ﬁé‘?m%ﬁgghgg?(lﬁlgﬁrgp

honopi per azi ne_opti, qn substdmulfed wWith 1-4 groups selected from

hydr oxy, am nBle%ﬂ%%@g#r{?mlg%gﬁ@henyl, wherein each Cl1-C6 al kyl is

optionally substituted with one or nore am no, or hydroxy. 54. The
conpound of  C(AiMr51s)- Mgl fclbhexylanZinbled-6-Gaiflononsatey pbendgaiodmd Rl togen
atons are independently substituted vg &g gl-CG al ro¥1|6)‘< 1%“9)0 ngCS al kyl, or
S(0) 2C1- C3 al kiyyrinPdinhe&hene Rath4P (1S, PR GEBRAIIY “%h |n()Jep ndent |y
substituted wth, amin d :  JRRMRAamd (6f))-6hati m 1, wherein R
is methyl, X i@ ué)FOer%é%}el)gs P%%%go)o&ﬁﬁ%, and Y is (sgl) ected fromR6 or
NHR6. 56. A compound sel ected from o _

4- (3pfF- di net hqx(;f,pjl@i@&tﬁﬁﬁ&rﬁﬁ])aﬂ@i)@ﬁeﬂwmmy@i(‘ﬁ)éwii@ixﬁplpefﬂlylﬂy}‘l?m@ldﬂﬁa%’ ,-d]

pyri m di n256(611) - one;
d|pyrimidin-5(6H)-one;

4-(3,5—bis(triﬂuoromethyl)phenylamino)-2-morpholinopyrido [4,3-d]pyrimidin-5(6H)-

one;

4-(3,5 bis(trifluoromethyl)phenyl amino)-2-((1r,4r)-4-hydroxycyclohexyl
25 amino)pyrido[4,3-d]pyrimidin-5(6H)-one;



4- (3, 5-di met hoxyphenyl am no) - 2- (4- hydr oxy- 4- (hydr oxynet hyl ) pi peridin-1-y1)
pyrido[458 ockihgty r im din - 5 (611)-one; 4541 innn_nni WO

2011/ 053880RCTI/038010/ 054853 - 142 - PCT/US2010/054853
2- (4-am nopi peridin-1-yl)-4-(3, 5-di met hoxyphenyl am no) pyrido [4,3 - d]
pyrim di n-5(6Mne hydrochl ori de; -150 -

4- (3, 5-di nmet hoxyphenyl am no) - 2- (4- nor pholi nopi peridin-1-yl)pyrido[4,3 - d]
pyri m di n5(6M one; 5net hyl 1-(4-(3,5-di met hoxyphenyl

am no) - 5- 0x0252 Gmddhdévedrapyitiogtal3,53bis(tdflyytomictisy]) phaty Biming)pyrido[4,3-hy dr oxy
pi peri di ne-4-carboxyl ate; 2-(4-hydroxypiperidin-1 -y1)-4 -(3

-(trifluor onﬁiﬁW@BW@nﬁiﬁﬁ’}rPﬁ%) pyrido [4,3 - d] pyrimdine-5(611)-one;

(R -2-(3-am nopyrrolidin-1-y1)-4-(3-(trifluoronethyl)phenyl am no)pyrido[ 4, 3

-d] 10pyri m gi R-5(. - j des 4. : . )
(S)-2-(pyrr o97(315%1%%@‘50%8%8@%}%%9 b 4 mettlni e YESP Y 5%k pyri i d
-1 n-5(611) onepydmidid-R(6HR)ork; am nocycl ohexyl

am no) - 4- ( 3- ?t rifluoromethyl)phenyl am no) pyri do[ 4, 3-d]
pyrimdin-5(611)-one; 152-(2- n'org)hol.i noet hoxyL- 4- (3-(trifl uor?
met hy1 ) pheny RAransyopiperidiad 47184-(3. aibigiriueremethydphs iy lgméno)pyridol 4,3-
2- (4-am nopi per.idi.n- -4 Itk uoro net hyl ) phenyl am no) pyrido[4,3 -
dl pyrim di ng’f%/ o@%ﬁ%@ 8c%f‘53drrlg’§{e1{”%e’
2- (4- et hyl pi perazin-1-y1)-4-(3-(trifluoro nethyl)phenyl am no) pyrido[4,3 -
d] pyrimdi n%@M-@ﬂ;ﬂ—)ois@tﬁﬁ%oromethyl)phenylamino)-2—(pyrrolidin-3—ylamino)pyrido [4,3-
2- (3, 4-di hydroi soqui nol i n-2( 1I—2 -y1l)-4-(3-(trifluoronethyl)phenyl am no) pyrid
0[4,3 - d] pyitnwindidin-FoEMopabydrochloride;
(R)-2-(3-hydroxypyrrolidin-1-y1)-4-(3-(trifluoronethyl)phenyl am no) pyri dO[ 4

, 3 - d rimdin-5(6M one; 1 1000-001 \O. 2 ) y 853
- 143 ] ICZ)y( 4Ta&|§r}%lﬁ{trbﬁ¢(?r8]irlﬁthwﬁg%ny ff—“(l%(-))(— ?i? 1¥$ﬁ%€% ]y/r%%?ﬁ% %’E%Lﬁaﬁégn{g@géﬂ do
[4,30-cl] pyrsigrdémyidnmirichydrochl ori de; _ _

2- (4- hydr oxypi peridin-1-yl1)-4-(4-(trifluoronethyl)phenyl am no)pyrido[4, 3
-d] pyri m di n5(611) - one; . : L . )

52- ( 4- ( 2- hy dre@yebisfttifpirpeetizl nhdanylenying)-2-$1-methipipeidindr Hpminemaifedtidno) pyr
ido[4,3 - d]pyri mgl néf? 11%,—one; N (24(5-0x0-4-(3-(trifluoronethyl)

phenyl ami no) -%Pyél-%‘] Hy %&?P do[ 4, 3 pyrim din-2-

yl am no) net hyl ) phenyl ) net hanesul f onam de;

(S)-2-(3-hydrex e divas Ehidof-Luarasmyipyird Rdigsdyylaminmg) pyri do
[4,3- 10cl]p r??%}@éﬁl}g‘?%&(r%lf%&%éﬂ%})b ghﬁ am nf())p:-(peri d? Eyl yl) - 4*(4_11(@?” fluoro
met hyl ) pheny Ipanideld) pyvydofidinS (6d)}-e8a:i ni di n5(611) - one hydrochl ori de;
N-(1-(5-0x0-4-(4-(trifluoronethyl)

phenyl am no) - 5, 6- dj hydr opyri.dol 4, 3-d].py{ kL m, di.n- 2- . NPT . i
yepiléeri di n- 4¥_—§}|,é-gvgpgbﬁ)tﬁéﬁﬂg@){gpg&h@dﬁgég?—rp4-cad1me%1ylam1no)p1per1dm 1-y)pyrido[4,3
152-(pi peri diag-%nxidﬁ{l'sm)):&m( 4- (trifluoromethyl)Phenyl ani no)pyrido[4,3 -cl]
pyrim din- 5(61P-one hydrochl oride;

(5)-2-(3-am nopyrrolidin-1-y1)-4-(3-(trifluoronethyl)phenyl am nog pyrido[ 4,3
- d] pyri mi di n-8(Bbikjtrilneromethydphémgiandiep)-2-(4-(hydroxymet yl)pipéridin-1-yl

)2 g’tr)];phol i no-pA&-ri(dgM(’%_Hgylﬂum%i%[rs%}iy_logghenyI am no) pyri do[ 4, 3-d] pyri m din-5(611

4-(3,5 —bis(triﬂuoromethyl)phenylamino)-2-(4-(2-hydroxyethyl)piperazin— 1-yD)
20 pyrido[4,3-d]pyrimidin-5(6H)-one;

(R)-4-(3,5-bis(trifluoromethyl)phenyl amino)-2-(3 -hydroxypyrrolidin-1-yl)pyrido[4,3-
dlpyrimidin-5(6H)-one;

4-(3,5-bis(trifluoromethyl)phenylamino)-2-(3-hydroxyazetidin-1 -ypyrido[4,3-
d]pyrimidin-5(6H)-one;



202- ((1R 4R) - 4- hydr oxycycl ohexyl am no)-4-(3-(trifl uoronet hyl ) phenylam no) py
rido[ 4, 351 d{qmyranm di n-5(611) - one,

2- (4- oxopWpepidisssel- y1) - 4- (3-(trifl uoronet hyl ) phenyl am ROYTABRI1GOF4853

-d] pyrim di n5(611) - one;

2- (3, 4-di hydroi soqui nolin-2(/H)-yl)-4t514- (trifl uoronet hyl)phenyl am no) pyri d
o[ 4, 3- 25d] pyrimdin-5(611)-one; 4541 | non_nni WD

2011/ 053861PCT/ US2010/ 054853 - 144 - :

2- (3- (3- (tri fl(menagrifudronbhanyiienflaiiet)iny @@~ ki@ @iy ipgratiof yB- a] pyr azi n-
5(411)-y1)-4- (4-5}%r| fl uor onet %I ) phenyl am no) pyri do[ 4,3 -

pyri m di n- 5( By -d|pyrimidin-5(6H)-one;

2- (cycl opropyl am no) -4-(4-(trifluoronethyl)phenyl am no)pyrido[4,3 - ci]

pyrim di n-5( ne; o N Ko & . i

52- (cycl 0penWﬁg’%‘i@ﬁ(521‘315(t“rlfll‘%‘?rﬁrélre%lﬁgtpﬁ‘fl‘ﬂ’ﬁl% P RS Sl drppyAdg 1437,
pyrim di n- 5( fy}mi@AE-ylamino)cyclohexyl) acetamide;

(R -2-(pyrrolidin-3-ylam no)-4-(4-(trifluoronethyl)phenyl am no)pyrido[4,3 -
cl] pyrimdin5(61P-one hydrochl oride; ) . . o

2- (35 (trifl udrdehis(yifugomedy Hylpnglaming -4 (3 -pxepieareqiar 1 3yipyrido[4,3-d]pyrimidin-

pyrazi n-7(81§g6?¥1?)_-%¢(4- ‘
10(trifluoro y% phenyl am no) pyri do[ 4, 3-dpyri m di n-5(61) - one;

2- (benzyl am no) -4- (4-(trifluoromethyl) phenylam no)pyri dO[ 4, 3-d] pyri m di n-5(
611) - one; 4-(3,5-bis(trifluoromethyl)phenylamino)-2-(piperazin-1-yl)pyrido[4,3-d]pyrimidin-

2- (benzyl(nmethyl)am no)-4-(4-(tri ?,I uor onet hyl) Phenylam nO) pyri dO[ 4,3 - cl]
pyri m di n5( 6B§6/Hree hydrochloride;

(S)-2-(1-(4-fluorophenyl)ethylam no)-4-(4-(trifluoronethyl)phenyl am no) PYri

do[ 4, 3- 15cl im di.n- . 61) - : . . . ]
Z?E (tetr ah;d]r"%-ﬂ}zlﬂllrl p(Jf} Rﬁf?dllzf%ﬁﬂi?‘ﬂé?lﬂ%}ﬁhgﬂi’e%e&)‘/ laﬂgne%)_- %'f) )r(cl)'fs I’6l]C(1)1|h %%)P%rf/%[%’%enyl
: o OWLA R i <6 arboxylate:
g[n( 2@12 Pﬁ(r)lr Oggf]pzy%rrg%g%%?w? %&?ﬁ?ﬁ?l t%?gﬁeﬁaﬂﬁﬁgﬁenyl am no) pyri do[ 4, 3-d] pyri
1 di n5(611) - ; D
r2n 02|- ? pi( per |) dS&Sé—MB(nﬂﬂhmbmmhrybphm}’(Mni(wH-\(4-bm@fgﬁﬁﬁr@wfﬁﬁé‘ﬁ%hﬁmlﬁéﬁl%‘?rli‘do[ 4,

3 - d] pyrimdin-5(6LP-one hydr @I’SI ori de;

2- (tetrahydrd- EW%&I%WQHYW 'r?g DAMC4- (trif1uoromet hyl ) phenyl ani no) pyri dof
4,3 - cl] pyrimdin-5(6/1)-one; 4541 1 0004)01 WO ,

2011/ 053861PGT QIL #8ewt15hekdantino)-4- 3,5-bis(trifluoromethyl)phenylamino)
2-(thiazoli d?l((?@ 49?4- ?%r(i)f I goroma)t h§/| )phényl am no)pyrido[4,3 - cl]py r
im din- 5 (@yiijleldited]pyrimidin-5(6H)-one;
N-(2-((5-0x0-4-(4-(trifluoromethyl)phenyl am no)-5, 6-di hydropyrido[4,3 - d]

5l 152° (1 cy Lok BtRy PR ROP M CO P or SROL T RREA P MR H o

3- d] pyrimdip; 11). lane:

2 (cycl ohexyl %@¢%§W&nﬁ f1 uor omet hyl ) phenyl ami no) pyr i do[ 4, 3-c/] pyri m d
in-5(611)- one; g

(R) - 2- ( 1- et hg)-py(plicobk gtenBlayimryi @y olidia-(-yiarinapyidatt Ayl ppHeidn-a RSy r i
do[4,3- 10cl]py r_jm, din- 5 (61P-one;

(R) - 2- (1-i sop8myidFol i di n- 3-ylami no)-4- (4- (trifl uoronet hyl) phenylani no) p '
yrido[4,3 - cljpy r im din- 5 (6l1)-one; '

2- ((1- met hy 1pj peri di 0=4-y 1) ne A B Q)= [idrsab ayEtbpl Imhe i min0
oyt dol 4. 3 i s e TR PRl T LA ABIMATLAhELTAMRORTENOM Pl aminG)
152-20( 1- i soprygpsi-phqer i di n-4-yl) met hylam no)-4-(4-(trifluorOmet hyl) Phenyl

N—(2-((4-(4-(methy1sulfonyl)phenylamino)-5-0xo-5,6-dihydropyrido [4,3-d]pyrimidin-2-

ylamino)methyl)phenyl)methanesulfonamide;

2-(4-hydroxypiperidin-1-yl)-4-(4-(methyl sulfonyl)phenylamino)pyrido[4,3-d]pyrimidin-
5(6H)-one;



am no) pyri do[ 4, 3-c/] pyri m di n-5(61P- one;
2- (4- ( (gsreetdnplram no) met hyl ) pi peridin-1-y1)-4-(4-(trifluoronethyl)phenyl am

no) pyri cwWpP420B/053%L pyri m di n-5( 61 P-one; PCT/US2010/054853
2- (4-nmet hyl t hi azol -2-yl am no)-4-(4-(trifluoronethyl)phenyl am no) pyri do[ 4, 3-
20cl]py r im din - 5 (6l P-one; - 152 -

(5)-2-(1-(methyl sul fonyl)pyrrolidin-3-ylam no)-4-(4-(trifluoronethyl)phenyl
am no) pyrido[ 4,3 d] pyrimdin-5(6lP-one;

2-(4-(2- hydr mx%tnhmly)smf@@ﬂgﬁmﬂammb) 244 rAorpholirfopiperidmet )bymdeaglAm no) pyr i
do[4,3 - cl]p y r_im din- 5 (6l11)-one; 45/11 innn nni WO

2011/ 053861Pm}r@5§2@§6/@5211853 - 146 -

2- (4- (hydr oxymet hyl ) pi peri di n-1- y1) 4-(4-(trifluoronethyl)phenyl am no)pyrid

R e T I
yepi p eridi ngAhcomepoxyl ate ;

52- (4- (4- (2- hydroxyet hyl ) pi per azi ne- 1- carbonyl)plperldln 1-y1)-4-(4-(triflu
oro net hyl ) phenyl am no) yrldo 4,3 -d]pyrimdin-5

61
2- (45 (4- ( hy dNoRy(te{ hynythylsekomi }E’bﬁfﬂ}’l%@%bﬁ;ﬂxﬂﬁ Grel¥ yamwmdgxff)3 Apydmidiper | yor
t hyl ) ph I 611
I i L B
-(trifluoromethyl)phenyl am no) pyri do [4 3 - 10d] pyri m di n-5(611) - one;
[24( é 1S, 253% Zm%tgls)mgd(zw (@Bt féhry( Phérylarhing pb aixet y-ditlyeroply eido[H@) pyr i do
- C rimdin
2-((1R, 28)pgdhnTm@éWéibh@&WDﬁWﬂhﬁWhQD%EY@PWPPWﬁgﬂgﬁﬁﬁﬂ??)phenylanlno)pyrldo
[4,3 - cl]pyrimdin-5(611)-one; 152-((1R 2R)-2-amn no

cycl ohexyl a méﬁo%@l ?&ﬁwg,&éﬁ%l% i Fﬁg%(ﬂ Xm)gﬁay?su}lfjo%&%hﬁ){ﬁﬁr%gp}[r‘/'h’0§4 3-d]

d] pyri m di n-

cych@hexylang?g&mﬂmggmﬁdﬂéluoronethYI)phenYIanlno)pyrldo [4,3 -

d] pyri m di n- one;

2- (4-ethyl pi perazin-1-yl)-4- (3 (tr|fIuoronethyl)phenylanlno%fyrldo [4,3
-cl I pyrimdi ﬁE{QB(yﬁﬂok)fpmnedln- -yl)-4-(4-morpholinophenylamino)pyrido[4,3-d]pyrimidin-

2- (2-nor phol i th Ianlno) 4-(3(trifluoromethyl)phenyl am no)pyrido [4,3
-d]pyrlnldlné( Iglzone

2-(3- aninocyclohexylanlno) 4-(3-(trifluoronethyl)phenyl am no)pyrido [4,3 -
d] pyrim di n- »‘i Qﬁﬁperaﬁéq0y1menﬁahm\6p2%@J(M}éﬁﬁﬁétﬁgplp@mw 054853 -
147 - 2-(4-(ne h Isu fonyl erazin-1 -

(trlfluorongbpthﬂhéﬂﬁbﬂmnnbnéyﬂﬂdbw[4 3 - ¢ci] pyrimidin-5(61/)-one;
2- (nor phol i noami no) - 4-(3-(trifluoronethyephenyl ani no)pyrido [4,3 -

din-5 (611 2- (4- t, in-1-y1).-4-(3,- inf | U
et 31 ) pheny! w%%%%hoi«a pippgbrie &y&%ﬁa‘dﬁx—%-ﬁ’ag%?éfﬁsv%or{%53?-&1%’1’8‘&-
(R)-2-(2- hydrs@?iHT ?Ml&kﬂé}" amno)-4 -(3
-(trifluoromet )phenylanlnopyrldo [4,3 - d] pyrimdin-5(61/)-one;

(S)-2-(2- hydroxy 1 -phenyl ethylamno)-4 -(3

- (tri f 1 uor omet(@y(hy o pyktas)pippydindoyl)4:@-sulfoodphgnyienting pyride[d.3-dlpyBayditone;
(R-2 -(1 - hy?@g@y 3 - phenyl propan- 2-yl am no)-4-(3-(trifluoronethyl)phenyl
ani no) pyri do™> %0 d] pyrim din-5(611) -one; (S)-2-(1-hydroxy-3
- phenyl propan-2-yl1 am no)-4-(3-(trifluoronethyl)phenyl am no)pyrido [4,3 -

dl pyrimdin _45((46(341'Qc’efgﬂﬁberazin-l -yl)phenylamino)-2-(4-(hydroxymethyl)piperidin-1-
20 yl)pyrido[4,3-d]pyrimidin-5(6H)-one;

2-(4-(hydroxymethyl)piperidin-1 -y1)-4-(4-morpholinophenylamino)pyrido[4,3-
dpyrimidin-5(6H)-one;

4-(4-(5-0x0-2-(piperidin-4-ylmethyl amino)-5,6-dihydropyrido [4,3-d]pyrimidin-4-
ylamino)pheny!) morpholine 4-oxide hydrochloride;



151 -(5 -0x0-4-(3 -(trifluoronethyl)phenyl am no)-5, 6-di hydropyrido [4,3 -
d] pyri ad4h o0R-nopl ) pi peri di ne-4-carboxamde; (R)-2 ,2,2-trifluoro-N-(1 -(5
- 0X0- 4- ( 3WOQor1/dsBssor onet hyl ) phenyl am no) - 5, 6- di hydr opy PCaHAISReIL0B54853 ]
pyrimdin-2-yl)pyrrolidin-3-yl)acetam de;

2- (4- (4-chl orophenyl) - 4-hydroxy piperig8i-n-I1-y1)-4-(3-(trifluoronethyl)
20phenyl am no) pyrido [4,3 - cl]py r im din- 5 (611)-o0ne;

2-((1S, 25) - 2- (phenylsulfonyl) cyclohexyl ami no)-4-(3-(trifluoronethyl)phenyl
am no) pyri dO4-[(41—m’brph(ﬁin]oplyenylamﬁno)‘:12-ﬂp1p&1((16—]4/—})1mﬂsdammo)pyr1do[4 3-d|pyrimidin-
2-((1S, 2R) - 2- C%rra)noc cl ohﬁ\f( am no) - 4- (4- (trifluoromethyl)Phenyl anm no) pyr| do
[4,3 - di py? f%ll Bne; 45/11 innn nni WO

2011/ 053861PCT/ us2010/ 054853 - 148 - 2-(4-sul fonyl pyrl do) 4-(3-(trifluoro

met hyl ) pheny

2- (4- nor phol mg%t?ger |(3 (ﬁp ﬁm%gphﬁﬂ%gﬂ%ﬁ%ﬂ%dgr onet yI TO yyrgr?]4no) pyri do
[4,3 - d] pydjpsridiicinS)- ﬁllai)mmﬂm;etlﬁl\)phe(n(yﬂ)cﬂlaﬁ))pzmeelﬂfmmnah&(3 (trifluoro
net hyl ) phenyl am no) - 5, 6- di hydropyrido[4,3 - cl]

pyri m di n- 2 cycl ohexyl ) acetam de;

: 1 e
R 4F) - 4- (5-0 ciML%‘I (Itwffqllﬂel?h?nﬁ@frhw)5pﬁ>éh§fa|6a4ﬂll(ﬂfg)°m§}d@¥b?@Wfaﬁfr‘m'%ro[ 4, 3-
d di
2] E))(/rli?mZRl) nﬁ%ﬁ4 ’@‘Tﬁ@‘f%ﬁé@hﬁg&}% g%%@ganrgﬁlo Z4-(3-(trifluoronethyephenyl

10am no) pyrido[ 4,3 - d] pyrimdin-5(61/)-one;

2- (4-am nopi peni(g4-u4- knoyﬁbdlﬁolﬁlﬁenyhnﬁﬂ@pmemﬁﬁndlhm)rpwnw B4 Byrimid]n-2-

pyri m di n-5(6H)-one hydraqchl ori

4-( 3- brom)phﬁ]rﬁ‘ 1%99.%@;&1@}{6@1&198@69@%@%18% 1-yl)pyrido[4,3 -
cl]pyrimdin- 5 (611)-one;

2- (4-am nopi i di.n -br

pyri i di n- 5( 2%% nobefé%izl 410 gf rﬁ%ﬂ%&@l@lﬁgﬁwﬂy‘rqgt@ %]pyrl‘frh]im 5(6H)-

- br pgropheny! am; no) 2-(4- (dl rret hyI am no) PiPeridin-1-yl)pyrido [4,3 - cl]

pyri m di n5(6H) - one;

(S)-4-(3-bronophenyl am no) - 1- hydr oxypr opan 2-ylam no) pi idi11-1-y1)
pyri do[ 4, 3- cQ](@}R?-%i %aWIB{CBH))h@W mipQ-RY 4 My Dqlmoghstsine D’Flg?[rréf 3-y1)

pi peri di n-1 enyl am no)pyrido [4,3 - d] pyrimdin-5(6H)-one
hydr ochl ori déﬁ} timi m-?(%?fj'%ﬁ@

(R -2-(3-am nopyrrol i di n-1-y1)-4-(3-bronmophenyl am no) pyri dO[ 4, 3-c/] pyri nb(6
H) - one hydr QC( Jolhyu: amnfb'égfcl))hekyldnﬁlﬁ&%%ho\@&ﬁ&ﬁhdﬁ@&&ﬁﬂ@ﬁﬂmzBl0/ 054853
- 149 - (R)- 3-amn rolidin-1-yl)-4-(4-bronophenyl am no)pyrido [4, 3
-d] pyrimdi d}lﬁ’mﬂu@tﬁhﬁp%&@ﬂ@chl ori de;

(S)-2-(3-am nopyrroli d| n-1- yl) 4- (4- bronophenyl am no) pyri do[ 4, 3

Apyr m di n-5 e dr och .

54- é -br onop&e(i;ﬂ# gﬂ? ?I 150 (yﬁ 3289%3? = n&%@&lﬁﬂf‘ Oﬁiﬁlr ?Joaflzfn%)pa/fldo %% din- 5
(611)-one;  dlpyrimidin- 5(6 -one

2- (4-am nopi peridin-1-yl (4 br onophenyl am no) pyrido[ 4, 3-d] pyrim din-5(61

1) - one hydrochl ori de;
('S) - 4- ( 3- br oRe(gHemydamineo)linel-yi-A-G.hidrierihorapeny 2ojacapiTiel HP geyiaids- 1yl ) p
yrido[ 4, 3-di ﬁ nldln 5(611) - one;
104-(3-bronn§ no) 2- (4- (di et hyl am no) pi peri di n-1-yl)pyrido[ 4,3
-d] pyri m di n- 5(611) one;
- 2-(4-hydroxypiperidin-1-yl)-4-(4-methoxy-3 ~(trifluromethyl)phenylamino)pyrido[4,3d]

20 pyrimidin-5(6H)-one;

2-(4-(hydroxymethyl)piperidin-1-yl)-4-(4-methoxy-3-(trifluromethyl)phenylamino)
pyrido[4,3d] pyrimidin-5(6H)-one;

2-(4-hydroxy-4-(hydroxymethyl)piperidin-1-yl)-4-(4-methoxy-3-(trifluromethyl)
phenylamino)pyrido[4,3d]pyrimidin-5(6H)-one;



2- (4-am nopi peridin-1-yl1)-4-(mtol yl am no) pyri dO[ 4, 3-cf | pyri m di n-5(611) - on
e hydr og¢pdorinde)n12- ( 4- hydr oxypi peridin-1-yl1l)-4-(mtolyl am no)pyrido[ 4,3
-d] pyri nivoi2nt1EG886P- one; PCT/US2010/054853

152- (( 1R, 2R) - 2- am nocycl ohexyl am n0) - 4- (3, 5-bi s(tri fl uoronet hyl ) phenyl am nO
) pyrido[4, 3-d] pyrimdin-5(61P-one; {B4(-(1R

2S) - 2- am nocycl ohexyl am n0) -4- (3-(trifluoronethyl)phenyl am n0) Pyri dOJ[ 4, 3-

d] pyrimdin-5(611)-one with (2-((1 S, 2R)-2-am nocycl ohexyl am n0) - 4- ( 3-
(trifl uor omepdiyhydplxepipkadinreyl)-gyB inlahdx 35 -dirplrometty hplsaglaPinnpyrid@43 {13

, 5-bis(trifluoro tgéébphenylaninO)-2-(4-hydr0xypiperidin-I-yI)pyrido [4,3
- cflpyrim dP)‘F—“S‘%T gl =t .
4-(3,5-bis(trifluoronethyl)phenylan n0)-2-n0rphol i nopyrido[4, 3

-cf I pyrin di p:bf hyT)piperidin: 1 -yIfa-( BB S 3-(i L MRS QRS MKk pAgRY |

ani no) - 2- ( (I ?(%ﬁ%&é@grﬁe&%@é% 1%%7#)4 (G nivel(3- L SohIRREHY

25am no) pyri gdofidh[33d] pytirhdirdd (67 5{c6k4 one; 45A1 1fIflflfl11 WO

2011/ 053861PCT/ US2010/ 054853 - 150 -

éj ( %,?,m m-n8?ﬁ5%%”g&?l}og;g-fﬁy&?dxgin%{h@f)%{ﬂeﬁ'di‘fff eV Lpneny! am no) eYChaRls: 3 -
g-(3af-bis(tB%Lkﬂé%g%§§Q%%gggﬁﬁﬂg@ghggk:2-(4-nethyIpiperazin-l-yl)pyrido[4,
- pyri m di n - ;

52- (4-am nopi peridin-1-y1)-4-(3,5-bis(trifluoronethyl)phenyl am no)pyrido
[4,3 - d] pypi@gidrs§{(6lyiranmetiythbipetitior 1-g8:4-(3,4,5-trimethoxyphenylamino)pyrido
(S)-4-(3,5-bis(triflugraonethyl)phenylam no)-2-(pyrrolidin-3-ylam no)pyrido
[4,3 - dip yl43¢pyrigido-(@0o%ne hydrochl ori de;
4-(3,5-bis(trifluoronethyl)phenyl am no) - 2- (pi peridin-4-ylam n0) pyridO[4,3 -

d] pyrimdin 611)-.0 h loriden o4 cneridin-- 1 -

4- (3, 5-bi s(t %r@%&%%@?@f@%ﬁg‘%@@g{% %"’?? fhydroymethylpiperidin ooy
do @, 3 - d] gpyyimidih-8¢Eede; one; (S)-4-(3,5-bis(trifluoronethyl) phenyl

ani no) - 2- (1- net hyl pyrrolidin-3-ylam no) pyrido[4, 3-d]pyrimdin-5(611)-one;
|1)5 g;/ﬁ ?dg[ gl, ?,S&Q&i&;;&?&é&;&&ﬁ% ml' an],le(?l)-}Iyzcl}(gxif-pgp%lriant- Y] am R R RS . LY
4-(3,5-bis(t%h%@ q&pnethyl)phenylanino)-2-(4-(hydroxynethy|)piperidin-1-y1)
pyrido[ 4,3 - % imidin- (611)-one; | |
4-(3,5-bis(trifluoronethyl)phenyl am no)-2-(4-(2-hydroxyethyl) pi perazin-1-yl
) 20pyri do[ 43 4=hydloBpideRtml n BB Blhemoey-S-(trifluoromethyl)phenylamino)pyrido[4,3-d]
(R)-4-(3,5-bis(t(LfIuoronethy?)phenyl

am no) - 2- ( 3- wydmosipeHbbiddi n- 1-yl )pyrido [4,3 - dlp y r im din-

(611) - one;

4-(3,.5-bis(trjfluoronet hyl )phenyl am.ng)~2-(3- hydr LA = i do[ 4,
3 Abpyri m i spspBrEy PSR T T C T RHRRShUR Trtndhiie)

2011/ 05386 1 PG HSA%L AN 8488 3- (6 APdne;
4-(3,5-bis(t%?#?ﬁ%ro%%?hyl)pﬁ%h%féﬁ?no)-z-(4-(2-hydroxyethyppiperidin-l-ye

pyrido [4,3 -d] pyrimdin-5(611)-one; .
N-((lr,4r)- 4-2(-@—1@38116}4%#{}3}&@}{}{%}6}@1@%@1)—1-yI)-4-(3-methoxy-S-(tr1ﬂu0romethy1)phenyl

phenyl am no) - 5-.0x0- 5 -gi dr.opyr i [4, 3-

d] pyri m di n- ?WP@W%‘}% éﬁ\éﬂréf%;%‘ Sgéggt%ir% de;

54- (3, 5-bis(trifluoronmethyl)phenyl am no) - 2- (3- oxopi perazi n-1-yl)pyrido [4,3
-cl] pyrim d'43(4—ch10r0-3-(triﬂuoromethyl)phenylamino)-2-(4—hydroxypiperidin—1-y1)pyrido[4,3-d]

20 pyrimidin-5(6)-one;

4-(4-chloro-3-(trifluoromethyl)phenyl amino)-2-(4-(hydroxymethyl)piperidin-1-yl)pyrido
[4,3-d]|pyrimidin-5(6H)-one;

4—(4-chlor0-3-(triﬂuoromethyl)phenylamino)-2—(4-hydroxy-4—(hydroxymethyl)piperidin-
1-yDpyrido[4,3-d]pyrimidin-5(6H)-one



5(61-1)-one;

4- ( 3, 5- ph&( taotdndor onet hyl ) phenyl am no) - 2- (pi perazi n-1-yl ) pyri do[ 4,3 -d]
pyri m di n§0@atyosssee hydrochl ori de; met hyl PCT/US2010/054853
1-(4-(3,5-bis(trifluoronethyl)phenyl am no) - 5- oxo-5, 6-di hydropyrido [4, 3-
10d] pyri m di n- 2-y1) - 4- hydr oxy pi peri-dixe- 4-car boxyl at e;
4-(3,5-bis(trifluoronethyl)phenyl am no)-2-(4-hydroxy-4-(hydroxynet hyl ) Pi Per
idin-1- yl)pyrido [4,3 -d]pyrimdin-5 (6lP-one; 24(1R,

4R) - 4- am noc¥<B-chlexybdtithoyereth@)phebylsfing)f2-Hehcheth(hypheryheinijnoperidin-
pyrido[ 4, 3-c/ ri.m di.n-5(611).- qQne; _

154- (3, 5- bi s%%Y%W%g&ﬁgpmj%ﬂ%ﬁ%é?ﬂeno) _2-(4- (hydr Oxyi mLnO) pi Peri di n- 1-y1
)pyrido[ 4, 3- d]pyrimdin-5(611)-one;

(S) - 4- (phenoxyp! BMARordn L3kBacd- Y BOLRYI(h fBb Ayr3etB Ipypérmiali n- 5
(511) - one. hy SRR ar T qup et B¥DBI) Rlino}: 4L AR BELIHIhARbye BIRDIP

2- (4- hydoxy pi pdpydie{4B-glbyrid{dn-Otehydes ul f onyl ) phenyl ani no) pyri do[ 4, 3 cl ]
pyri m di n205( 6l 1) - one;

N-(2-((4-(4-(nethylsul fonyl ) phenyl am np) -.5-0x0:- 5, 6-di hydropyri do[ 4, 3-d] pyri
m dih-2- yl afi(fsh ?-ﬁ%@&%ﬁ%ﬁﬁ%’%@%@éf&ml Waﬁf‘hg,ycgoﬁis LIFIFIFIF11 WO

2011/ 053861P Ty 5 -dlpvrimidin-5(6 H-one:

4- (4- (et hyl g{d@ﬁ%@;}% y?‘glrﬁ ﬁé’?-g?}%oﬁﬁocﬁ]ﬁ o per e n- 1yl ) pyr i do[ 4, 3
-d] pyrimdin-5(611)-one; 2-(4-hydroxypiperidin-I|-yl)-4-(3-(nethyl

sul f onyl ) phepy#ayiinaypipetidiae{l 4y1 B 6-nktipyl rd-(B-diifis¢6 ht)hybpbenylamino)pyrido[4,3-

5N- (2- ((4-(4-(nmet hyl sul fonyl ) phenyl am no) - 5- oxo- 5, 6-di hydropyri do[ 4, 3-d] pyr
i mdin-2- vyl WB? Pphenyl ) cycl opr opane sul f onani de;

N- et hyl - N- (2- ((4- (4- (et hyl sul fonyl ) phenyl am no) - 5- oxo- 5, 6- di hydr opyri do[ 4
, 3- d] pyrimdin-2-v| am | 0 ] rimidin-
(5)- 2- ( 3- ani %0%?}%%4 ﬁgﬁeﬁﬂ%ﬁﬁ%@(@‘%%%?‘2’3%%%3?}?%‘%@@2?%o Fyri dof 4, 3-
d] 10pyri m disgerBdnkl) - one;

2- (4- hydr oxypi peri di n-1-y1) - 4- (4- nor phol i nophenyl am no) pyri do[ 4, 3-d] pyri m d
i n5(611) - one; , . : o .

4- (4- (4- acet yegiypér(@zneihyl-3mosphonipp2ne oS0 SiAremyide Bk AR B ERMERN- 1y
)pyrido[4,3-%&90%%nidin-5(611)-one;

15(S) - 4- (4- nor pholt nophenylam no) - 2- (pyrroli di n-3-yl am no) pyri do[ 4, 3-d] pyri
m di n- 5(611)-one hydrochl ori de; .

2- (4- (hydr oxyométhyPRiRethyRidind)-4-U-(pipcdeisas | fcarbphpiysreyyamimopypydd[ 45f 4, 3
-d]pyrinidin;ﬁGl;;-pne; :

4- (4~ (4- acet ylpirpeidizd @H-ope PpdresRlPEds: no) - 2- (4- (hydr oxynet hyl ) pi peri di n- 1-
20yl ) pyrido[ 4, 3-d] pyri m di n-5(611) - one;

2- (4-(hydrox t hyl ).pi r;?jn- -v1)-4-{ 4- marp ' Y 3 am R Rykdo[ 4, 3-
d] pr?i m di n- é?r%iﬂ)“:(éﬁg&%ﬁf- &5“8%‘?%%?@-% éﬁ‘%gﬁ AJ?#@%P%%% yHihd
ani no) - 5, 6- diiyeinePyenizeaé:4, 3- d] pyri m di n-4- yl am no) phenyl) norpholine

4- oxi de hydrochl oride; WD 2011/053861PCT/ US2010/ 054853 - 153 -

4- (4-mor phol i nophenyl am no) - 2- (pi per.i di n-4-yl met hyl am no) pyri do[ 4, 3-d] pyrim
i di n5(611) - or?ealhiyldfﬁammh(ﬂ-ﬂdéf;lenypammo)wﬂdO[433-07] pyrlmldln-5(6h%-one;

N- et hyl - N- (24( 4- (4- nor phol i nophenyl am no) - 5- oxo- 5, 6- di hydropyri do[ 4, 3 -

d rimdin-2-yl am no) net hyl enyl cl L de: . o CAne:

5]NP{24( 4- (4- r?ﬁéﬁﬁ rp %ﬁ%@ﬂ%@%%ﬁf’%gg%ﬁg’ia%%gf}ﬁ%%%ﬁ %g’?ﬁl}dén'%m ones

-d] pyrim din-2- ylam no) et hyl ) phenyl ) cycl opr opanesul f onam de; ‘
6-methyl-2—(methylamino)-4-(phenylamino)pyrido[4,3-d]pyrimidin-5(6H)~one;

20 2-(4-methoxybenzylamino)-6-methyl-4-(phenyl amino)pyrido[4,3 -d]pyrimidin-5(6.H)-

one;

2-(4-hydroxycyclohexylamino)-6-methyl-4-(pheny1amino)pyrido [4,3-d)pyrimidin-5(6H)-

one;

4-(4—methoxypheny1)-6-methyl-2-(methylamino)pyrido[4,3-d]pyrimidin-5(6H)-one;



N- (24(4- (4-nor phol i nophenyl am no) - 5- oxo- 5, 6-di hydropyri do[ 4, 3-d] pyri m di n-2
-yl am as)? mMek@phenyenet hanesul f onam de;

2- (2- am rwbenrydsassino) - 4- (4- nor phol i nophenyl am no) pyr i d®@C#/U32010/054853

pyri m di n-5(611)- 100ne;

2- ((1R, 2R) - 2- ami nocycl ohexyl am no) - 4-13%--mor phol i nophenyl ami no) pyri do[ 4, 3-
c/] pyrimdin-5(611)-one;

2-((1R, 2S) - 2- am nocycl ohexyl am no) - 4- (4- nor phol i nophenyl am no) pyrido[ 4, 3 -
d] pyri m di n- 3(&{iydroxenctiB Higdriin-2R))-2-( Gmctioxy phalybrytidat# Aol pyritisién2 ©11)-

[d] [1, 3] di ox0l-5-yl am no) pyrido[ 4, 3- d] pyri mdin-5(611)-one;

2- (4- hydr oxyPperi di n- 1-y1) - 4- (3, 4, 5-tri ent hoxyphenyl am no) pyri do[ 4, 3d] pyri
m di n5(611) - one;

2- (4- hydr oxy pi perdiiNpite et PR ardmb Sy iib [ RARyRWidiRIR BYY-8A3; NO) PYT |
do[ 4, 3 d] 20%??‘%@?’% %e(%’%%? ﬁ‘gﬁ}gﬂ S o)

2- (4- (hydr oxynet hyl ) pi peri di n-1-y1)-4-(4-nmethoxy-3-(trifluronethyl)phenyl am
i no) pyri do[ 44(3dmipyphenylpbmahdDjmethglamino)pyrido[4,3-d]pyrimidin-5(6H)-one

2- (4- hydr oxy- 4- ( %dn xymet hyl ) pi peridi n-1-y1)-4-(4-methoxy-3-(trifluromnethy
1) phenyl ani hﬂ%rﬁé}wlagw, 3d] pyrimdin-5(611)-one; 45a.1 IfIfIILFIflIl wo
2011/ 053861PCT/ US2010/ 054853 - 154 -

2- (4- hydr oxypi-pefidi n-1 -y1)a 4z (3zn@ih P b f<| L odTRd IraRl no) pyri
do L4 5l pgﬁ;r(?r?nfuéh%ﬁ-ﬂ%!‘y?ﬁ 3 f&% %%;tﬁﬁ Ntk idoh L AN0sTBI Yk Riyeiay [ 481

2- (4- ( hydr oxypstihydinpi-pephediuteay 1) - 4- ( 3- met hoxy-5-(trifl uronet hyl ) phenyl am
ino) pyrido [4,3 d] pyrimdin-5(611)-one;

52- (4- hydr oxy- 4- (hydr oxymet hyppi peri din-1-y1)-4-(3- hoxy-5-(tr.if onet hy
| ) phenyl ani gdyw%%-f[mi,r@ympeggmWBT%C%@(%WD% Ygglt‘enylammo)&’yﬂdo Hﬁ_

2- (4- hydr oxy-4- (-hygh 2t hyl ) piperidin-1-yl)-4-(3,4,5-trinmethoxyphenyl am n
0) pyrido [4,§ﬁﬁfﬂ%§®gﬁ¥gfhg% (611) - one;

4- (3, 5-di met hylphenylam no) - 2- (4- hydr oxy- 4- (hydr oxymet hyl ) pi Peri di n-1-yl ) py
rideg[4,3 - R06dmPYri4onydirdkyd4 (16)dPo0mesthyl) piperidin-1-yl)-4-(4-methoxy-3-(trifluo
4-(4-ch|oro-3-nethox%§Penylanino)-2-(4-hydnoxy£%fer[din-l-yl)pyrido [4,3 -
d] pyri m di nsomehy) phenylanpine)pyHJlAckdIBy PRGBS - 4- (3 - met hoxy- 5
-(trifluoromethyl)phenyl am no)pyrido [4,3 - d] pyrimdin-5 (611)-one;
152- (4- (hydr gx t hyppi peri di n-.l.- 4r (3 ' |y phenyl
amno) pyridg*%ﬁ?%gkagp%ﬁy9?ﬁ¥gﬁﬁ¥%&9éﬁ&?ggﬁéggé%ﬂgbgh&hﬁ£ﬁﬁgﬂgﬁaaM;&a

2- (4- hydr oXy périfabialss dayl ) pi peridin-1-yl)-4-(3-nmethoxy-5-(trifluoronmeth
yl ) phenyl am no)pyrido [4,3-c]pyrimdin-5 (611)-one;
4-(4-chloro-3-(trifluoronethyl)phenylam no)-2-(4-hydroxypi peridjn-1-vyl ri
do( [ 4, 3-d] 2(3lgigrpmed(4ﬁh§51r(Q)@&%/_-Xg&ﬁ@gy&ethyl)pip))eridirg-1-yl —4-(3—(t){irf)lugrometflyq)pjhef\{yl) Py

4-(4zchloro-3-(trifl et hy 1).ph am.no) - 2- (4- (hydroxylTlet hyl ) pi peridin
-1-§§)pyridoaféygpwm%ﬁﬁégﬁ?ﬂ¥%%ﬁ?E&%éﬁgkbne © 4541 i nnn_nn WO
2011/ 053861PCT/ US2010/ 054853 - 155 -

4-(3-chl oro- %Rﬂ—mﬁahﬁ&%ﬁ%hamtD—?b@@bﬁbﬁm@)-ctaﬂoéomedfymmhemmmdmmmahyI )p
|per|d|n1-yl)pyr[d2£4, - d] pyrimdin-5(61p-one;

4- ( 3- br onp- 54 pyiimidies 6rdeng hygreshiaridai no) - 2- (4- hydr oxy- 4- (hydr oxynet hyl ) p
peridinl-yl)pyrido[4,3 - pyrimdin-5(61P-one;

iy oyt hy g errasRETa T St Plsran S A ato B P e dpingpyridots.>

d] pyrimidin-5(6 H)-one hydrochloride;

20 8-bromo-2-(4-hydroxypiperidin-1-yl)-4-(3-(trifluoromethyl) phenylamino)pyrido [4,3-
d|pyrimidin-5(6H)-one;

8-bromo-2-(4-hydroxy-4-(hydroxymethyl)piperidin-1-yl)-4-(4-methoxy-3-(trifluo
romethyl) phenylamino)pyrido[4,3-d]pyrimidin-5(6H)-one;

8-chloro-2-(4-hydroxypiperidin-1-yl)-4-(3-(triftuoromethyl)phenylamino)pyrido[4,3 -d|
25 pyrimidin-5(6H)-one;



2-(4-hydroxypiperidine-l-yl)-6-nethy1-4-(3-(trifIuoronethyl)phenylanino)pyr
i do[ 4, 34543d100py01m di n- 5( 61P- one;

6- net hyl -Wo(ptiensgdeam no) - 2- (3- (tri fl uoronet hyl ) phenyl arCma)Spamiosspat, 3 - di
pyrim di n105(611) - one; net hyl

4- (6- net hyl - 2- nor phol i no- 5- oxo- 5, 6- di Wydr opyrido[ 4,3 - d]

pyri m di n-4-yl am no) benzoat e;
6-nethy1-2-(nethy|anino)-4-(4-(piperazine71icarbonyl)phenylanino)pxrido[4,3
- di pyri m dBbr&h6-2R4dnydrdnyet-Goidkanyinggy Dbt | -y))-4-(3-(trifluoromethyl)p enyl

4- ( 6- net hyl - 2- t hyl am no) - 5-.0X0; -di hydropyrido[4,3 - d]lpy rim din- 4
-y 1 anino)wB%ﬁi@ﬁ%@EH%pﬁﬁqﬁ%g%t%ﬁpﬁ§ﬂg4-(phenylanino)pyrido[4,3 -d]

pyrim di n-5(611) - onhe;

4- (4-f1 uor obenzy | ALy RoEhNY)-8-trsRb iy ami M EYEigDpKonglamifd)pyrido[4,3-
pyrim di n-5( 1P—gne;Hg%%e?ﬁyl-igznephylangﬁ%§-4-(phe2§ a#?no)p}?ydo[4,3 -
d] pyri m di ndpgiRdons(6ene hadwehlhods:benzy! ani no) - 6- met hyl - 4- ( Phenyl

am no)pyrido[4,3 - d] pyrimdin-5(61i)- one;

2- (4- hydr oxycycl ohexyl am ng).- 6- 1-4- (phenyl am n rid@%ﬁ - d Lk din
2 G- one et nameRaR) Sy - S REE T - DO Phet R oy By B Hg-S Ty
pyri m din- 5(9%%9@'5(%46& AR RPHeWO 2011/ 053861PCT/ US2010/ 054853 - 156 -
2- (4- (hydrox t hyl ) pi peridi'n-1-y1)-4-(4-nmet hoxyphenyl)pyrido [4,3 - d]py
rimdin- 5 (61/)- one; 4-(4-nethoxyphenyl)-6-nethy1-2-(nethylanLno)fgrido
[4,3 -d] pyr Betirotino-25(4¢16 1) xypireridin-1-y1)-4-(3-(trifluoromethyl)phenylamino)pyrido [4,3-

4- (4-am nophenyl) - 6- net hyl - 2- (met hyl am no) pyri do[ 4, 3-d] pyri m di n-5(6H) - one
5hydr ochl ori dg),ynmlgm[?(6/t}¥-one,

1- (4-fluorophenyl)-3-(4-(6-nethyl-2-(nethyl am no)-5-o0xo-5, 6-di hydropyri do
[4,3 - d]py ki din: 4 18! 5@y piperidin-1-yl)-4-(4-methoxy-3-(trifluo

8- br ono- 2- ( 4%@%8%%‘?%%#?@%%%% 4- (%)p(u?ernl fHIl ugr)omgt ﬁi/el )p eng/l am no) pyrid
o [403 - d] pyhéthilglipherb{bidihy ypyrido[4P08lpyriondind{§4)-omedr oxy- 4- (hydr oxymet hyl )
pi peridin-1-yl)-4-(4-nmethoxy-3-(trifluo ronethyl) phenylam no)pyrido [4,3 -
d] pyrimdin-5(611)-one; o ) . .

8- chi or o- 2- (4 P@x@?‘p‘ﬂ}@é@ﬁ}’d’mﬁ’nﬂlw&'Yl)ﬁ'(33(t’(lﬁl“?rf’mﬁg‘ry@ﬁ]é?nﬁ’%r?lﬁﬂ@ﬁf/lfig[rﬁ3 8 pyri

do [4, 3-d] pyCim:dir 5 - one;
8-bronD-2-(4¥R§§$%§385@féé%roxynethyl)piperidin-l-yl)-4-(3-(trif|uoronethyl
) phenyl 15am no) pyri do[ 4, 3-d] pyri m di n-5(611) - one; . '

(R -2-(3-am qumyd@dxggiﬁeriamym)/})&@nmmoﬂyﬁatr(ﬂudrasmamybptmwm)lmiemcicd%no) py
rido [4,3- d] pyrimdin-5 (611)-one hydrochloride; (R-2-(3

- am nopyr r ol iddpyinidintyO8D19NEND- 4- (4- br onp- 3 - net hyl phenyl ani no) pyrido [4, 3
- d] pyrimdin-5(611)-one hydrochl ori de;

208- br ono- 2- (4-hydroxypi peri di[y.1- 4~ ( 3= jEl lamino
pheﬂglanino)ﬁ?gk%%dT%%ge&Wnggﬁéﬁ&%%%ﬁﬂgégT%§§%§é?ﬁngﬁﬁﬁaﬂ%%ﬁmnya )

8- br ono- 2- (4-Ryidbpardipytibydindxygpomy | ) pi peri di n-1-y1) - 4- (4- met hoxy-3- (trifl
uo ronet hyl) phenylam no)pyrido [4,3 -d]pyrimdin-5 (611)-one; 4541

1000- 001 WO 2011/ 053861PCT/ US2010/ 054853 - 157 - e .

8- br ono- 2- ( 4-hifechisnp-%(ifyeiomeihrdrhgny Bniver 2df byt pipardia: I yhneidebt-difkt hy

) phenyl am no r.i.do - c].pyri m di n-5(6H) - one;

(R) - 2- (3-ani rf)a’%l?l& %{(ﬁ{’if’%’yl) -8-bromo-4- (3-(trifl uoromet hyl ) phenyl ani no) py

rido [4,3 - d] pyrimdin-5(6H)-one hydrochl ori de; o
4-(4-chloro-3-(trifluoromethyl)phenylamino)-2-(4- (hydroxymethyl)piperidin-1-

20 - yDpyrido[4,3-d]pyrimidin-5(6H)-one;

4-(4-chloro-3-methoxyphenylamino)-2-(4 -hydroxy-4-(hydroxymethyl)piperidin- 1-yD) -
pyrido[4,3-d]pyrimidin-5(6H)-one;

2-(4-hydroxy-4-(hydroxymethyl)piperidin-1-y1)-4-(3 -methoxy-5-(trifluoromethyl)phenyl
amino)pyrido[4,3-d]pyrimidin-5(6 H)-one;



5(R)-2-(3-am nopyrrolidin-1-yl)-8-brono-4-(4-brono-3-net hyl phenyl am no) pyri
do [ 4, 3442 pywinritdi n-5(611) - one hydrochl ori de;
8- br ono- 2WO20twdsssty pi peri din-1-y1)-4-(3 PCT/US2010/054853
-(trifluoromethyephenyl am no)pyrido [4,3 - d] pyrimdin-5(611)-one;
8- br ono- 2- (4- hydr oxy- 4- ( hydr oxymnet hy I)S;Bi peridin-1-yl)-4-(4-methoxy-3-(trifl
uo 10ronet hyl) phenylam no)pyrido [4,3 -d]pyrimdin-5 (611)-one;
8-chl oro- 2- (4- hydroxypi peridin-1 -y1)-4 -(3

-(trifluor omt(hsch)op@éqmﬁMMéthyWMy[amlﬂG)eq (43!;rydrmi§d|4f(hﬁremetbﬂéplperldln-
2- (4- hydr oxypi peri d hoxy-5-(trifl uoromethyl) phenyl am no) pyr
ido [4,3- cil¥ H’Bifﬁog‘i»#tdé(%ﬁﬁ&ﬁ {1)-one;
152- (4- (hydr oxymet hyl )pi peri di n-1- y1) 4- (3-met hoxy-5-(trifluoromnethyl)pheny
| am no) pyri B _ trifluoromethyl)phenyl
4- (4-chlor o-g {)I%D or orret hy%ﬂ% ar%ll}r)l%?endm ' ggr(gx(ypl peri di %)p Y) pyri
do [4, 3-d] pynmrm)ﬂyr[ﬂﬂ Bikﬂpynmej,m-.’i(&{) one;
4-(4-chloro-3-(trifluoromethyl )phenyl am no) - 2- (4- (hydr oxymet hyDpi Peri di n- 1-
20yl ) pyrido [4,3 -d] pyrimdin-5(
4- (42\ chl or o- 4 @é’rﬁmﬁ%@ﬂgﬂ%ﬂﬁ%‘) Eﬂrhiq?iwfpé&e‘;ﬁdlf’ (AR B AT IR i di n- 1

yl) pyrido (%:&[@(ﬁ[%] pyrimdin-5(611)-one; 45aq nnn_nn WO

2011/ 053861P S2010/ 054853 - 158 -
4-(4-chloro-3-(trifluoronethyl)phenyl am no)-2-(4-hydr oxy 4- (hydroxynet hyl ) p
i peridi 111-ya- (gyd’rm(ﬂ@{44m3t-h©kﬂrfmehylmrmm-ﬁ(%ﬂ)mrmwmendln- -yl)pyrido[4,3-d]
8- br ono- 2- (4- hydroxy 4- (hydr oxynet hyl)
pi peridin-I- jﬁﬂlmﬂlg &Iﬂ P%or onet hyl ) phenyl ami no) pyri do[ 4, 3-d]
pyri m di n-5(611) - one;

g;}r |(§1 gl gl nez(gg%(?henl)fopa}lmoﬂ@n lzyl()%' lg%ﬂfooﬁ(-\/épbﬂ&fo&%ﬂ&n}l’aﬂﬁ@ﬁﬁ&&h‘3 A -d]

4- (3pbrono-4 ?ﬁhﬁ@ﬁmaﬂpyﬂe&mm@om&m(eéf- hydr oxYPi Peri di 11- 1-yl ) pyri do[ 4, 3-d]
pyri m di n- 5(E>p 1) - one; (R-2-(3 -amnopyrro lidin-1
-y1l)-8-brono-4-(4 henoxyphenyl am no) pyri do [ 4,3 -

1%p§/r| m di n- 5;(‘61(01@0. Zg(fbhy@ré]?b&f{}lx)zﬁrpggngtgyl)plpenc{m- -yl)-g1(4 phenoxyphenyl

8- bro;m 2- 84[ gg)g?%9ﬁ4%%gggé¥ﬁéwgeper| di n-1-y1) - 4- (4- phenoxyphenyl
am no) pyri do
4- (3, 4-di net hoxyphenyl am no) - 2- (4- hydr oxy- 4- (hydr oxymet hyl ) pi pern-1yl) pyrid

o[ 4, 3-d] pyri m.di Ndrk&kdxy@h&iylamino)-2-(4-hydroxy-4- (hydroxymethyl)piperidin-1-
154- ( 3- br ono- 4- met hoxyphenyl am no) - 2- (4- hydr oxy- 4- (hydr oxynet hyl ) pi peri di n-
|- yl)pyri do[}d)p?rldp[ﬁ)&“dhﬂw&mdls(%@g)'o%e

2- (4-am nopi perl d| n 1-y1) - 8- brono- 4- (4- phenoxyphenyl am no) pyri do[ 4, 3 -d]

pyr| m di n5(61 hl or idin-1-
(R) -2- ( 3-am no %’ %i %’e“éﬂ%mla%) %l(% Eydm)e( ox@“p’%mx St%yﬂ% f)r;rIF do[ 4, 3
-d] 20pyri m 131) G@Eﬂ d}wﬂnﬁ&lﬂrﬂﬁm ond;de;
4- (4-chloro-3-(trifluoronet hyI )phenyl am no) - 2- (4- hydr oxy- 4- (hydr oxynet hyl ) P
i peridinl-yl)-8-iodopyrido[4,3 pyrimdi n-5(611) - one;

-(trifluoroner- mepiwrgemdmhw)) 82 romord-é-okgnorpRiany| aﬁ11110)§;;i1)1c€<§4 3 atdpyrlmldgn-

i odopyri do[ 4, 611) -one; 45z1 1flflIflIflfl1 WO
2011/ 053861PC§<§§$§’8%¥@8§§%% 159 -
(R)-2-(3-am nopyrrolidin-Il-yl)-8-brono-4-(4-chloro-3-(trifl uoronethyl)

phenyl am no) pyi Bopek IRMﬁJl 1A Rodt- hervy by otih@piydéo[4,3-d]
2- (4- hydr oxypg”%ezrjl diﬁlﬁ- OP% 9" 8-i0 nglg_ -(45%?% f I uor onet hyl ) phenyl am no) pyri do

[ 4, 30d] pyri nptimidi(- 6C61—1))-0m1né1ydrochlor1de

4-(4-ch10ro-3—(triﬂuoromethyl)phenylamino)—2-(4-hydroxy-4-(hydroxymethyl)piperidin—
1-y1)-8-iodopyrido[4,3-d]pyrimidin-5(6.H)-one;

4-(4-chloro-3 ~(trifluoromethyl)phenylamino)-2-(4 -hydroxypiperidin-1-yl)-8-
iodopyrido[4,3-d] pyrimidin-5(6H)-one;



52- (4- hydr oxypi peri di n-1-y1) - 4-(4-nor phol i no- 3-

(trifluesometyiniphenyl am no) pyrido[ 4,3 -d] pyrimdin-5(611)-one;

(R) - 2- ( 3-woiznompsseel | di n- 1-y1) - 8- br ono- 4- ( 4- net hoxy- 3- ( PCirfuseawossshyl ) phen
yl am no) pyrido[4, 3-d] pyrim din-5(61P-one hydrochl ori de;

(R) -2-(3-am nopyrrolidin-1-y1)-8-brond94- (4-chl oro-3-(trifluoronmethoxy)phen
ylam no) 10pyrido[ 4, 3-d] pyrimdin-5(611)-one hydrochl ori de;

4- (4-chl oro-3-(trifl uoronet hoxy)phenyl am no) -2

- (4- hydr oxy p{(Pe2-(Tamidopytrpdini ley )BAr8me-4d(4pshionu ditrifls¢®mEfhybne;

4- (3-brono-5-(trifluoronethyl)phenyl am -2-(441ydr 0 i peridin-1-yl rid
of El 3-d] pyr plgﬁndfilqzlmg?@if%ggQﬁéc?ﬂppynn%dln@(g%-one gydroglﬂonée}f Pt P yl)py
15(R) - 6- ( 3-am nopyrrolidin-1-y1l)-4-iodo-8-(4-(trifluoronethyl)Phenyl am no)i
soqui nol i n- A Q0E; octh QUi 384 (4-(tri nylamino)pyrido[4,3-

(R) - 6- ( 3- ani %8%%137 gy gﬁ*’%%&l@ $ripdes-a o Qe b uy T i 10) i S
oqui nol i n1( 2pimatie-SMeMrachl ori de;

(S)-6-(3-am nopyrrolidin-1-y1)-4-brono-8-(4-(trifluoronethyl)Phenylam no)is
oqui nol i n201(211) - one hydr.ochl ori de; 4-% , 3z di hydr obenzo [ b]

[ 1, 4] di oxi n- 8=(¢thydfarapwendia: hyrcWyBPparia-A- 1- y1) pyri do[ 4, 3-

d] pyri m di n- 3 Y ) i i - imidin-5(6H)-one;

2- (4- hydr oxy |Igé%%oél?&nﬁ%nglﬂl}jl%}l?r?%%yﬁdﬁ<L;14I’3erclqB}Zr;/rlngim ng))lf))yri do[ 4, 3 -d]

pyri m di n-5(611) - one; i

2- (4- hydr oxy pRpeI(3-dirincbyyb)idid- (-giyisAabino-5¢Armathiongpirifldupmety Bphspyianiiaph- 5(
61P-one; 4543.1000-001 WD 2011/053 ég%%%*ﬁ?plO/054853 - 160 -

4- (3H i ndol- 2yselfindlpyBidinRIDoFIMIEI - y 1) pyri do[ 4, 3- d] pyri mi di n- 5(
611) - one; or

2- (4- hydr oxypiLperidi n- 1-v1).-4-{ 4- phen he 1 DRSSO vIHeh tlafiinas - d]
pyri m di n-5( g&ﬁ?’-(%'ﬁgl.m(g’y@%}%i 1g?)}[r)rerl cﬁfé)\(g‘p og%éﬁ{)? @%])fgllg% 1. 58. A " %
phangaceut i cglriflumidpdirpridiofeH)ehagydrocidopdynd of Caim 1 in conbination
wi th a pharmaceutically acceptable carrier, diluent or excipient. 59. A
met hod of treating a protein kinase-nedi ated disegse in a,subject.] eed
t her eof , corrpﬂf(i4s¢hhg083d(ﬁiﬂll@’@émhﬁ’gﬁpbe@é?@l@hgi(éé{ygﬁﬁyﬁlé*ﬂf}é" '&@@Fﬁ?m’g )
effective amoynt . of . a %%p%ound of Claiml or a pharmaceutically

accept abl e s&RYTRGEICTWST ei n said protein ki nase-nediated di sease is
sel ected fromthe group of consisting of asthma, chronic obstructive

pul monary  di se@sgroffeRRliflududihylphphyl@hiby-2dHdtydasy pppridinoire) KyRDS). 3 -]

ul cerative colitis, Crohn's disease, bronchitis, dermatitis, allergic
rhinitis, psayriasilie;S(eH)ersderma, urticaria, bullous disorders,

col | agenoses, contact dermatitis eczema, 15Kawasaki Di sease, rosacea,

col | ageno 2 s eczema, 15K .
i ammat or y (R OB s ciRR el Ao Sl PSR el

osteosarcom,l(m_@ﬁ@mogﬂ@@&; cancer, renal cancer, prostate cancer,
col orectal cancer, thyroid cancer, ovarian cancer, pancreatic cancer,

neuronal cancer, |ung cancer, uterine cancer, gastroi nse}%i nal, ancer ..

Al zhei mer' s diRy®aSeamiBapkiaizon] vldt-beure S-(GSEEbsrBeE)p lﬁlé‘ff%‘boégﬂﬂ%ﬁl -
ost eonal aci a, (gfs_éeof hb@roskigs . eF,’aget' s di sease, diabetes, blood vessel
proliferativel(GAOPaBYEONRING, “di seases, cardiovascul ar di sease,
restenosis, fibrosis, atherosclerosis, arrhythma, angina, nyocardial

| schem a, ”_V0@2—@(}3@&%&%}%{&%&qul)C@-ben%l8Qﬂ-(Mﬁhmwrﬂéth?lmﬁmpyl?mino)'ﬂsmumlm’S,
stroke, peripheral obstructive arteriopathy, reperfusion injury follow ng

i schmi a of ah(2éhganhgpdroghlpiidgue, endot oxic, surgical or traumatic shock,
25hypertensi on, valvular heart disease, heart failure, abnormal bl ood

pressure, vasoconstriction, scul ar nor nal4 ANt 1 el iran_and
it ect i ous. di Gendsanidieraatl Ty R Ea P g bR Re e o0
WO 2011/ 05386&@ -{nl-r{ﬁgﬁgﬂf@jipgﬁlé% - 161 - 61. The nethod of O aim 60, wherein
sai d conpound Claimlis admnistered via intravenous adm nistration,
subcut aneous adm ni stration, inhalation, oral adm nistration, rect qk ]
admi ni strati om.,(4mdmypi:paﬂidin41nylb-é«naplélaalera&mlarm@@)paflﬂ@l}‘b3-fl}@wl%‘f}géz f)-one;
adm ni stration, intranasal adm nistration, dernmal adm nistration, topical

adm nistration, otic 5adm_.nistration, thal m c_adm nis Li.an, C.ak.
adni ni strat i oR; (4t aergBIPCHHR InyL T4F(&Pﬁn8ﬁ$g'yqammo(jpyr%%t@é-dﬁlgy%’]lﬁﬂl sBH5OR:



bronchi al adm ni stration, or sublingual adm nistration. 62. A nethod of

i nhi bi t #5943 BYIR;0PYK2, FAK, ZAP70, PI ML, FLT3, RET, JAK2, JAK3, LRRK2,
LRRK2( Q20WO3p11/08B461 AURKA, AXL, BMPR2, CSF1R, JNK1, JNKPCTIINE®0/0848F3
KIT(D816V), LKB1, M.K1l, PAK4, PDGFRB, PLK4, RSK2, SNARK, SRPK3, 10TAK1, or
TYK2 signaling in a subject in need tHéreof, conprising administering to
sai d subject an effective anount of a conpound of Caim1l. 63. A nethod of
i nhi biting growth of cancer cells, conprising contacting the cancer cells
with a corrpoéf(alHdhdcﬂ}?aymnin@f}%-]pWa@Witdimg—l}’l)yyla@(déét pyemihn-6(GfHegnsof .
64. A nethod of treating cancer in a subject in need thereof, conprising
administerindfto the 15subject an effective amount of a conpound of Claim1
or a pharmaceutically acceptable salt thereof. 65. The method of treating
cancer in G Ql(mh%oxméﬁaiﬂ-15911511-@%}ﬁﬁéxypﬁeﬁﬁﬁk&m-a,phleﬁylgy@mrc,erd] col on
cancer, CNS cancér, nelanonm,” ovarian cancer, renal cancer, prostate
cancer, or bppasidicdaf@érone20 66. The met hod of treating cancer in Cdaim 65,
wherein said conpound is selected fromthe group consisting of:

2- (4-hydroxypi peridin-1-y1)-4-(3-(frifluoronethyl)phenyl am no) pyri dO[ 4, 3-d]
pyri i dPhe-5 é61§g_1}1gr6q1<‘eqmp(¥und o% Cﬁalm 1t

(S)-2-(pyrrolidin-3-ylam no)-4-(4-trifluoronethylam no)PyridO[4, 3-d] pyrimd
in-5(611y- 230pe i i isi laim 1 in combination with a
(S)-4-( b o Pharmacautical formulagon co g Cpm o o e oy oL 4. 3 ]

pyri m di n5( 6 phirmaneutiyidy ecdebtabledarrier, diluent or excipient.

2- (4- (hydr oxynet hyl ) pi peri di n-1-y1)-4-(4-sul fonyl phenyl am no) pyri do[ 4, 3 -d]

pyrim di - 5(S11)-one; and 4543 1000 001 v 2011105386 RCT] LS2010) 054853 -

2- (4- (hydrox thé BURE LDy th-sYil suBebth iRefaphR] chp Bitedwb aong) ¢ivd 1 dof 4, 3-
d] pyrim di n%?%ﬁ%ﬁh%ﬁ%rﬂﬁgé}%%%es%ﬁﬁgg Jgf treg?i n 1 I#;e)urode enerative disease
in aosubj ect compoeeboftGieinedfor a pbapracsitivgllndereniableselt tlapredd. Wheresum]jdauptedh

effective ampunt of a copmpound of Claim1 or a 5phar eyt L.eal | .cept abl e
salt ther eo??‘“@é?'@ﬂ@“ﬁ%‘ﬁ%@ﬁe Jste][ethgi?quugt%ﬁgmugqogggﬁ%; a io\lfggtﬁlﬁ'sa ééa@]srg&?n Claim
67, wherein sgith@ivs 8a%Soray F13sKé (SOPDS adis eapratofy Abzdsebymirome (ARDE3e. 69.

The met hod of treating neurodegenerative disease in Caim@67, wherein said
conpound i s sideegivedofitinfirohn’s isease, bronchitis, dermatitis, allergic rhinitis, psoriasis,

A e R B yichiif bbb drsbidels] bAIRLARRED bl BASRA AT ) A dol 4. 3-

4- (355- bi s(t nifl 4oy, hen B antndirsd §yhdnyde, ohyyphgeidiadihritia.-npuljipler i dol 4
, 3-d] pyrimdin-5(611)-one. 70. A nethod of treatlc?g. i nfl mmtlor hdfngease
in a subject sclerasssetnflamsnaien, bopwhpridsehg HISAFRPFES BSFRGS t P Pne™ BB eéct an

effective amogg)etf§§gr%ea,%% f Ppefastcéaﬁ&é?} ren8Qcafedd b fBie Qi de€ ol dfeAgicandeanbl e

salt thereof. treating i nflammatory di sease in Caiim 70,
wher ei n sai d thibldamsrpoyartihsease fascrastidwmeercheuspiat COISST. 1w japeeTpiPHphar y

e O e L3R 2L A AL P ES e bl
psor@si s, scl QrRdeliffstddhtalf, bteo iS40k @EdabE, ididbBies/Blbéd piseelscl er osi s,
or caneer proliferative disorders, ocular diseases, cardiovascular disease, restenosis, fibrosis,
atherosclerosis, arrhythmia, angina, myocardial ischemia, myocardial infarction, cardiac
or vascular aneurysm, vasculitis, stroke, peripheral obstructive arteriopathy, reperfusion
injury following ischemia of an organ or a tissue, endotoxic, surgical or traumatic shock,
25 hypertension, valvular heart disease, heart failure, abnormal blood pressure,

vasoconstriction, vascular abnormality, transplant rejection and infectious diseases

including viral and fungal infections.

60.  The method of Claim 59, wherein said compound of Claim 1 is administered singly or in

combination with one or more additional therapeutic agents.



72. The nethod of treating inflammtory disease in Claim?71l, wh : -
conpound54%1 &EHEOt ed from Y , Wherein said

2- (4- hydrwRypiipsssedi n- 1-y1) - 4- (3- (tri f | uor onet hyl ) pheny Pari 54 ]
25pyri ni di ne-5(611) - one; or yl) pheny Pamiuse)pysisap| 4, 3- d]

2- (4- hydroxy- 4- (hydr oxynet hyl ) pi peridi@--1-y1) - 4- (4- met hoxy-3- (tri fluronet hy
| ) phenyl am no) pyri do[ 4, 3d] pyri m di n-5(611) - one.

61.  The method of Claim 60, wherein said compound of Claim 1 is administered via
intravenous administration, subcutaneous administration, inhalation, oral administration,
rectal administration, parenteral, intravitreal administration, intramuscular administration,
intranasal administration, dermal administration, topical administration, otic

5 administration, ophthalmic administration, buccal administration, tracheal administration,

bronchial administration, or sublingual administration.

62. A method of inhibiting SYK, PYK2, FAK, ZAP70, PIMI, FLT3, RET, JAK2, JAK3,
LRRK2, LRRK2(G2019S), ALK, AURKA, AXL, BMPR2, CSFIR, JNK1, JNK2, JNK3,
KIT, KIT(D816V), LKB1, MLK1, PAKA4, PDGFRB, PLK4, RSK2, SNARK, SRPK3,
10 TAK1, or TYK?2 signaling in a subject in need thereof, comprising administering to said

subject an effective amount of a compound of Claim 1.

63. A method of inhibiting growth of cancer cells, comprising cohtacting the cancer cells

with a compound of Claim 1 or a pharmaceutically acceptable salt thereof.

64. A method of treating cancer in a subject in need thereof, comprising administering to the
15 subject an effective amount of a compound of Claim 1 or a pharmaceutically acceptable
salt thereof.
65. The method of treating cancer in Claim 64, wherein said cancer is leukemia, lung cancer,

colon cancer, CNS cancer, melanoma, ovarian cancer, renal cancer, prostate cancer, or

breast cancer.

20 66. The method of treating cancer in Claim 65, wherein said compound is selected from the
group consisting of:
2-(4-hydroxypiperidin-1-yl)-4-(3- (trifluoromethyl)phenylamino)pyrido[4,3 -d]
pyrimidine-5(6 H)-one; }
(S)—2-(pyrrolidin—3-ylamino)-4—(4-triﬂuoromethylamino)pyrido [4,3-d]pyrimidin-5(6H)-
25 one;
(S)-4-(4-morph01inophenylamino)-2—(pyrrolidin—3 -ylamino)pyrido[4,3-d] pyrimidin-
5(6H)-one hydrochloride;
2-(4-(hydroxymethyl)piperidin-1 -yl)-4-(4-sulfonylphenylamino)pyrido[4,3 -d] pyrimidin-
5(6H)-one; and
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67.

68.

69.

70.

71.

72.

-162 -

2-(4-(hydroxymethyl)piperidin-1 -y1)-4-(4-morpholinophenylamino)pyrido[4,3-
d]pyrimidin-5(6H)-one.

A method of treating neurodegenerative disease in a subject in need thereof, comprising
administering to the subject an effective amount of a compound of Claim 1 or a

pharmaceutically acceptable salt thereof.

The method of treating neurodegenerative disease in Claim 67, wherein said disease is

Parkinson’s disease or Alzheimer’s disease.

The method of treating neurodegenerative disease in Claim 67, wherein said compound is
selected from:

2-(4-hydroxypiperidin-1-yl)-4-(3 ~(trifluoromethyl)phenylamino)pyrido[4,3-d]
pyrimidine-5(6H)-one; or

4-(3,5-bis(trifluoromethyl)phenylamino)-2-(4 -hydroxypiperidin-1-yl)pyrido[4,3-d]
pyrimidin-5(6H)-one.

A method of treating inflammatory disease in a subject in need thereof, comprising
administering to the subject an effective amount of a compound of Claim 1 or a

pharmaceutically acceptable salt thereof.

The method of treating inflammatory disease in Claim 70, wherein said inflammatory
disease is asthma, chronic obstructive pulmonary disease (COPD), adult respiratory
distress syndrome (ARDs), ulcerative colitis, Crohn’s disease, bronchitis, dermatitis,
allergic rhinitis, psorasis, scleroderma, urticaria, rheumatoid arthritis, multiple sclerosis,

or cancer.

The method of treating inflammatory disease in Claim 71, wherein said compound is
selected from:

2-(4-hydroxypiperidin-1-yl)-4-(3 ~(trifluoromethyl)phenylamino)pyrido[4,3-d]
pyrimidine-5(6H)-one; or

2-(4-hydroxy-4-(hydroxymethyl)piperidin-1 -y1)-4-(4-methoxy-3-(trifluromethyl)
phenylamino)pyrido[4,3d]pyrimidin-5(6H)-one.



